AHHOTaUMs K nporpamMe no npeamerty — @usuka (7-9 kiaaccebl)

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHUW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu mnpenogaBanusi ydeOHoro mnpeamera «Dusuka», YMK «lllkona
Poccuny.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepanuu, peamu3yronmx
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKAEHHONW pelIeHuEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Hean uzyuyenus pusuku:

e MpuUOOpPETEHHE HHTEpPeca M CTpPEMJICHUS OOyYarolmMXcsl K HaydYHOMY
W3YYEHHUIO TPUPOAbI, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEH;

e Ppa3BUTHE MPEJCTABICHUI O HAYYHOM METO/Ie MO3HAaHU U (POpMUpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTara HU3Y4YEHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue mpeaCTaBICHUNA O poM (PUBMKHU 1JI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMpPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oyamyuiei
poeCCHOHAIIBHON JICSITCIBHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJTOTOBKA K
JTanbHENIIeMy 00y4eHHUIO B 9TOM HalPABJICHHH.

JlocTikeHne JTUX Iesield mporpaMMbl MO (U3UKE Ha ypOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TmpuoOpeTeHHe 3HAHUHW O JUCKPETHOM CTPOCHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, BJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TMpuOOpETEeHNE YMEHHUM OMHUCHIBATH U OOBIACHATH (PU3UYECKHUE SIBIICHUS C
MCIIOJIb30BaHUEM MTOJTYUYECHHBIX 3HAHU;

e OCBOCHME METOJOB pELICHUS MPOCTEUIINX PpACUETHBIX 3a1ad C
UCIIOJIb30BaHUEM buzngecKux MOJIENEH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;



e pa3BUTHE YMEHUU HAOIOMATH MPUPOTHBIC SBICHUS W BBINOIHATH OIBITHI,
nabopaTopHble pabOTBI H  AKCHEPUMEHTAIBHBIC HCCIEAOBAHHUS C
HCIIOJI30BaHUEM U3MEPUTEILHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMALUEH (PUINUECKOTO CoIepKaHUS,
BKJIIOYAsi HTH(OPMALIUIO O COBPEMEHHBIX JOCTUXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OIICHHUBAaHUE WH(DOPMAITUH;

e 3HAKOMCTBO CO cdepamu MPoPECCUOHAITBHON NEITeIbHOCTH, CBSI3aHHBIMU
c U3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UUYECKOIN HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNENI0), B §
Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B Hellemio).

CpOK pcain3daliiu IIporpaMMbI- 3 roaa.

COIAEPKAHUE OBYUEHUS
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

®usuka — Hayka O npupoxe. SBnenus npuponpl. Ousznueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeAMYMHBL. M3MmepeHue Quanyeckux BelWYuH. PuU3nyecKue
npudopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cuctemMa eIMHHII.

Kak ¢wusuka u gApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHUA: HAOIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKCHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SIBJICHHUN C TOMOIIbIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SBJICHUSL.
2. ®duznueckue npuOOPHI U MPOIEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopusie pabomel u onvimel.

1. OmpepeneHne EHbI ASICHUS Kbl K3MEPUTEIBHOTO MPUOOpA.

2. HM3mepeHue pacCTOSHUMU.

3. Hzmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl OpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPATYPHI.



6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
Iapuka, MylmeHHOr0 FOpU30HTAIBLHO, TeM OOJIbllle, YeM OOJIbIlle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yacTtull BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX MU UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmroaeHue 6pOyHOBCKOTO JBUKEHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmionenue — siBneHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKMUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OneHka JuUaMeTpa aTroMa METOJOM psiioB  (C  UCIOJb30BaHUEM

dbotorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITh 10 OOHAPYKEHHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHepuuU. 3aKOH HMHEPUUH. B3aumopeilcTBHE Tel Kak NpPUYHHA
M3MEHEHUSI CKOPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJT B €IUHUIIC
00BéMa BellecTBa.

Cuiia Kak XapakTepucTUKa B3aumojeicTBus Teil. Cuiia ynpyrocTd U 3aKOH
['yka. 3MepeHue CUilbl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeecomocTs. CrioxkeHune
CHWJI, HallpaBJIEHHBIX MO OJHOW MpsiMoi. PaBHoaelcTByromas cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.

1. HaOmroneHue MeXaHUYECKOTO ABUKEHHUS Tea.

2. HM3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUSI.



3. HaOmroneHue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. CrnoxeHue cuJjl, HalpaBJIEHHBIX MO OAHOMN MPSIMOM.
Jlabopamopnvie pabomul u onvimaul.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOT'O JIBMXKEHHMS (IIApUKaA B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka Io
HaKJIOHHOU IUTIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TENA.

4. OmnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTshKeHHS (Iedopmanun)
NPYKUHBI OT TPUIOKEHHON CHJIBI.

5. OmbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMM, KUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JABJIEHMS KMJIKOCTH OT TNyOuHBL. ['mapocTaTuueckuii
napagokc. Cooluaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJI€HUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaua naBneHuUs KUAKOCTHIO U Ta30M.

Coobmiaromuyecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBneHune neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBuE IJIaBaHMs TEJN: IUIABAHUE WJIM MOTPYKEHHE TeNl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.
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1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa OTPYKEHHOM B
KUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIONICH  CHJIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBujia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas dsHeprus. KuHeTMueckas © TNOTEHIMAJIbHAs DHEPIUS.
[IpeBpailieHre OHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHIKEHUU Tela

10 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Wsmepenue KII/] HakIOHHOM IUIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KJIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpuctramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, *KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUHW MOJEKYISIPHO-KUHETUYECKOU TEOPHUHU.
CmaurBaHu€ U KaNWUISIPHBIE sABJCHUA. TenI0BOE paClIUPEHUE U CKATHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHXKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:



Terionepeaaya U COBEPILIEHUE paboTHI. Buibt TEIIONEePENaAuH:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3ITyUYEHHUE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPHUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIABJICHHSI.

BnaxxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HaGmroaeHue 6pOyHOBCKOTO JBUKEHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmronenue siBneHni cMauyMBaHUA U KaWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemoBOro paciupeHus Tel.

5. M3MeHeHue naBieHUs raza npu U3MEHEHUH 0O0bEMa M HarpeBaHUM WIIU
OXJIQXKICHUH.

[IpaBuna uaMepeHus: TeMiepaTyphl.

Bubl Temonepenaum.

OxJnaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HabnrogeHue KUneHus.

12. HabmoieHue mocTossHCTBA TEMIIEPATyPhl NPH TUIaBJICHUH.

13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopusie pabomel u onvimel.

1. OnbIThI 110 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl 1O HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE IINPUIA.
OnbITel, AEMOHCTPUPYIOIIME 3aBHCUMOCTH [aBJEHUS BO3JyXa OT €ro
00BbEMa U HArpEeBaHUS UM OXJIAXKICHUSI.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl.
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7. HaOnionenve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
Terionepeaayu U paboThl BHEIIHUX CHUJL.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWW XOJOTHON H

ropsiueu BOJIBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HArPEThIM METATUIMUECKUM LIMIIMHAPOM.

10. OnpezeneHne yaelIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBaHue mpo1iecca CIapeHusl.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IIABJICHUS JIbJA.

Paszges 7. diekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onektpuzanus Ten. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaummoperncTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmu snekTpuyecKkux 3apsAnoB. DJIEMEHTAPHBINA JJIEKTPUUECKUN 3apsill.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBAa. 3akoH Oma
o ydactka uenu. llocienmoBarenbHOe W MapalyIEbHOE  COEAMHEHUE
MIPOBOTHUKOB.

PaGota ® MOIHOCTH dJeKTpUuYecKoro Toka. 3akoH Jlxoyms—JleHia.
DneKTpudecKre enu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MArHUTOB.
MarnuTtHoe nosie. MarHutHoe 1oJie 3eMJId U €ro 3HaueHHE JIJIs )KU3HU Ha 3eMIle.
OnbiT  Opcrega. MarauTHoe 1MoJe  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIh TOCTOSSHHOTO TOKa. lcrons3oBaHWE SJEKTpOJBHUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHne neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnekTporeHeparop. CrocoObl  TONYy4YEeHHS ~ DJCKTPUUECKOHM  DHEPIHH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.
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25.

DneKkTpu3aius Tel.

JIBa po/1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/ICVCTBHUE 3aPSIKEHHBIX TEIL.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTHYECKAs UHAYKIIHS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.

VICTOYHUKH TTOCTOSSHHOT'O TOKA.

JlercTBUSI SIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. 'a30BBI1 pa3ps.

. U3MepeHnune cuibl TOKa aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MAarHUuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MMOJIOCOB MarHuTa.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccrienoBanue siBIICHUS 3JIEKTPOMATHUTHON MHAYKIIUH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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OneiTel MO HAOMIONCHUIO DICKTPU3ANMM Tel WHAYKIMEH U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanne MAEWCTBUS DJICKTPUYECKOTO TIOJISI HA TPOBOAHUKUA U
JTIADJICKTPUKH.

COopka u mpoBepKa pabOThI JIIEKTPUICCKON LI MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4YE€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnkITHI, JEMOHCTPUPYIOLIHE 3aBHCHMOCTbD 3JIEKTPUYECKOTO
CONIPOTUBIICHUSI TNPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOIO
CEUCHHUS U MaTepuarna.



8. lIpoBepka mnpaBmiia CIOXEHMS HANPSOKEHUA IIPU IOCJIEI0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna Il CWJIBI TOKA IPU MAPAJUIEIBHOM COEIUHECHHUH
PE3UCTOPOB.

10. Onpenenenue pabOThI SNEKTPUUECKOIO TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpenenieHHe MOIIHOCTU — JJIEKTPUYECKOTO TOKa, BBIIEIAEMOM Ha
pe3ucTope.

12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, MAYLIETO 4Epe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenennie KIIJ[ HarpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MAarHWTHOTO TOJIA TOCTOSHHBIX MArHATOB MPU  HX
O00BETMHEHUU U Pa3JICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJBl  B3aWMOJCHUCTBUS
KAaTyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3ydyeHue AeNUCTBUS MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue paboThl 3JIEKTPOIBUTATENS.

20. U3mepenue KII/I 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICOBAHUE W3MEHEHUW 3HAYEHWS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHMS.

Mexanuyeckoe nBWKeHME. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOJIMHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMmonnHeENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiiMHelHOe nBukeHue. (CBoOOgHOE
nageHue. OnsITel ['amuies.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepuon u yvacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproTona. Bropoi 3akoH Herotona. Tperunt 3akon HeroTona.
[IpyHIMN CynepIO3uLMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUS IIOKOsI, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlmwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynbe tena. MI3MeHeHne umiyibca. Miynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruu U paboThl. [loTeHIInanpHas YHeprust Tena, MOJAHATOrO Hajl
NIOBEPXHOCTHIO 3eMiH. [loTeHIInanpHas SHEPrus CKaToil npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBWKEHHS OIHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnrogenue nBM>KEeHMs TeJla 0 OKPY>KHOCTH.

HabGnrogenne MexaHM4ecKuX sIBJICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHHUU
OTHOCHUTEJIHHO KaOMHETa (PU3UKH.
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7. 3aBHUCHMOCTb YCKOPEHHsI T€jJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CUJIBL.
HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.
M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya ummynbca npyu B3auMOJICUCTBUM TE.

11. [IpeoOpazoBanus S3HEPTUU NMPU B3aUMOACHCTBUU TE.

12. CoxpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIECHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU MIPU CBOOOTHOM MaJCHUH.

16. CoXxpaHEeHHE MEXaHUYECKON IHEPTUM NIPU IBUIKEHUHU TEJIA MO JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncrpynpoBanue TpakTa g pa3roHa M JAJIBHEUIIETO PABHOMEPHOTO
JBV)KCHUS IIAPUKA WIN TEJIEKKH.



2. OmpeneneHrie CpeaHEH CKOPOCTH CKONBXKEHHS OpycKa WU JIBHKCHUS
[IapUKA 10 HAKJIOHHOW INTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOMW IUTIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THIOTE3bl: €CIM NP PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJINHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenue KodPphuureHTa TPEHUSI CKOJIbKECHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUM Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNPYTOCTH MpU  NOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepuo,
4acToTa, aMIUINTyJa. MaTeMaTnuecKuil U NpYyKUHHBIM MasaTHUKH. [IpeBpanienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoOicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
MONEpEYHbIEe BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKkOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHM TET MOJ JEHUCTBUEM CHUJIBI TSKECTU U CHUIIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabGnronenune BRIHY)IECHHBIX KOJICOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpeneneHne 4YacTOTbl M Iepuojaa KojeOaHM MaTeMaTH4ecKOoro
MasiTHUKA.
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2. OmpeneneHue 4acTOThI U TIeproia KoineOaHuil MPy>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepro/ia KOJeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH TEpUOAa KoieOaHUil rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaJeHHUS.

Paszgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoOJIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosmHeHOE
pacrnpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. Ilmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomyieHUsi cBera. llonHOe BHYTpeHHee
OTpakeHue cBeTa. VCroib30BaHUWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gydueir B JsmH3e. OnrThueckas cucrema ¢oToanmnapara,
MUKpPOCKOIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HetoTtona. Croxenue
CHEKTpalIbHBIX IBETOB. Jrciepcust cBeTa.

Jlemoncmpayuu.

1. IlpsmosmHENHOE pacIpOCTPAHEHHE CBETA.

2. OtpaxeHue cBeTa.

3. Ilomyuenue n300pakeHUl B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

4. IlpenomiieHue cgera.



5. OnTuyeckuil CBETOBO/I.

6. XOI JIydeil B coOOMparoIiei JIH3e.

7. XOJ Jy4eu B pacCEUBAIOIIEH JIMH3E.

8. ITlomyueHue H300pakeHHI ¢ MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomydyenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepoBaHue 3aBUCUMOCTH yTIila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA

najeHUsl.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia

MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CUIIBI COOMparolen
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnBITBI MO BOCHPHUSITHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LIBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro szapa. HW3oronsl. PaanoaxTrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MACCOBOI'O YHCEIL
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b Maccel W dHEpruu. Peakuuu cUHTE3a U
nenenus saep. Ucrounuku suepruu CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIMNX U3TYUCHHI.

6. Perucrtpanus uznyyeHus: OpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie padomul u onsimel.



1. HaOmro/ieHue CIUTOMIHBIX M IMHEHYATHIX CIICKTPOB U3JTyUSHUSI.

2. HccnemoBanue TpPEKOB: M3MEPEHUE DHEPTHH YACTHIBI 110 TOPMO3HOMY

nyTu (1o poTtorpadusm).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTEIHEHO-0000IIAOIINH MOTYJTb TIPEIHA3HAYCH JIJIS CHCTEMAaTH3alliu
u  0000IEeHWS TPEIMETHOTO  COACPKAHWA H  OIbITa  JICSITCIBHOCTH,
IpUOOPETEHHOTO TIPHU U3YUYECHUHU BCETO Kypca (PU3MKH, a TaKXkKe I TOJITOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy MO (u3uKe i1 0O0ydaroniuxcs,
BBIOpABIIHX ATOT YICOHBIH MPEAMET.

[Tpr W3ydYeHUHM TaHHOTO MOJYJIS PEAM3YIOTCSA U CUCTEMATH3UPYIOTCS BHIIBI
JESATCIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBCHHOHAYYHas! TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUH TPUPOJBI U TEXHHWKH, OBJIAJICHUC YMCHHSIMH OOBICHATH (DU3HUCCKHE
SBIICHUS, TIPUMCHSSI TIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM YHUCIIC
Ka4eCTBEHHBIC U KCIICPUMEHTAIBHEBIC.

[TpuHIMIIHATHFHO NEATEIHPHOCTHBIA XapaKTep JAHHOTO pasfeiia peaan3yercs
3a c4éT TOro, 4To OOyYaloImIUEecs BBITOJHSAIOT 33aqaHUs, B KOTOPBIX UM
npeaaracTcs:

Ha OCHOBE IIOJIyUCHHBIX 3HAHWHW pacro3HaBaTh M HAYYHO OOBSCHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TTOBCETHEBHOM JKHU3HM,

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICIOBAHMS (DU3MUSCKUX SIBIICHUH, B TOM
YHCIIC JIJIS1 IPOBEPKU THUIIOTE3 ¥ MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJEe BAKHBIX JOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIlPUMEP, TPAKTHUECKOTO UCIOJIb30BAHUS Pa3IMYHbBIX HCTOUHHUKOB
SHEPrUHM Ha OCHOBE 3aKOHA MPEBPAICHHS W COXPAHCHHS BCEX M3BECTHBIX BUIOB

DHEPIUH.
I'padux npoBeaeHnst KOHTPOJIBLHBIX padoT Mo pusnke

Tema Jara npoBenenust KJace
«Mexannuueckoe IBMKEeHUE», «Macca, INTOTHOCThY, 27.12.2024 7
« Bec Temay, «I'paduyeckoe n300pakeHne CH»,
«Cuinbny.
«/laBieHNe TBEPBIX TEN, )KUJIKOCTEH U ra30By. 01.04.2025 7
«PaboTa 1 MOIIIHOCTH. DHEPTHUSD. 20.05.2025 7
KonrtponbHas padora no reme "TenoBblie SBICHHUS. 13.12.2024 8
M3MeHeHue arperaTHbIX COCTOSIHHMM BelecTna'.
"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tea U UX 10.04.2025 8
B3auMOJIeUCTBUS. [10CTOSTHHBIN ANEKTpUUECKUI
TOK".
"DJIEKTPUYECKNE M MATHUTHBIC SIBJICHUS " 23.05.2025 8
"Mexanunueckoe aBuxeHue. Bzaumoneiicraue ten'". 15.11.2024 9




"3aKoHBI COXpaHEeHH. MeXaHnuecKue KoeOaHus u 28.01.2025 9

BOJIHEI".

"DJIEKTPOMAarHUTHOE MOJIe. DICKTPOMArHUTHBIC 13.05.2025 9

BoJiHbl. KBauToBeie gBieuus"

AHHOTAIUS K mporpamMme no npeamery — dusuka (10-11 ki1.)

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUM M TpeOOBaHUU K pe3ylbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsl, npeacraBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHTAHHS U
KOHLENLIUKA TpenojiaBanust yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peannu3yommnx OCHOBHBIE
oOpa3oBareIbHbIE MPOTPAMMBI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMUpOBaHHE HHTEpeca M CTPEMJICHHUS OOydYarolIUXCsi K HaydYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUH 0 HAYYHOM METOJE IMO3HAHUS U (hOPMHUPOBAHUE
HCCIIeIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJibTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUEe YMEHUH OOBACHATH SBJCHUS C  HCIOJIH30BAHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIIbCTR;

dbopMUpOBaHUE MPEICTABICHUN O POJU (DU3UKHU ISl PA3BHTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBacTCsl pElIeHHeM CIEIyIOINX 3a71ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

IpUOOpeTeCHNE CHUCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHupoBaHUEe yMEHUN TNPUMEHSITh TEOPETHUECKUE 3HAHUSA IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM )XKU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3ndecko MOJIeIbl0, 3aJad, IOAPa3yMEBAIONIUX CaMOCTOSTEILHOE
co3ganue GU3NIECKOW MOJICIH, aJIeKBATHON yCIIOBUSM 3a71a4H;




e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/JlaHUE YCJIOBUH VISl PA3BUTUS YMEHUH MPOEKTHO-UCCIIECI0BATEIIbCKOMH,
TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

Cpok peanu3anuu NporpaMmsl - 2 TOJA.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mnpupone. Hayunbie mMeTOnbl NMO3HAHUS OKPYKAOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOpPUM B MPOLECCE TMO3HAHUS IPUPOJBIL.
DKCnepuMeHT B U3HKE.

MonenupoBanue (HU3MYECKUX SIBICHUNM W TpolieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBHUKEHUS.
Cuctema otcu€ra. TpaekTopusi.

Ilepemelienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MATEPUAIbHOW TOYKH, MX MPOEKIMU HA OCHU CHUCTEMbl KOOpJUHAT.
ClioxeHue nepemMenIeHnil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOe IBrkeHue. I'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMElICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.



CBoOomHOE TazieHue. Y CKOpeHne CBOOOTHOTO TTaJICHUSI.

KpuBosmHenHOE  nBMKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u yactora oOpanienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[lameHne Ten B BO3AyXE U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnrogenue aABWKEeHUs Tena, OpOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOJHOrO MaJeHHUSL.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENEIECHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSIMHU, HPONACHHBIMU TEIOM 3a
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JBM>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCcTH  ['anmunes.  IlepBwiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTepUalibHON TOUkHU. Tpetnit 3aKkoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIBKEHUS U cuia TpeHus nmokosa. Koaddumument tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUH Te€JIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.



Llemoncmpayuu

SBnenue nepuuu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEeHHOM MOBEME U MMAICHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiu.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKoHnbl COXpAHEHUA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE nBHKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs yIOpyro
nepopMupoBaHHoi  TipykuHbl.  [loTeHIManpHas dHEpruss Tejla  BOJIU3H
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpaple W HEMOTCHIMANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUMU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasITHUKOB.



HCCJ’IGI{OB&HI/IC CBiA3HU pa6OTI>I CHJIBI C UBMEHEHHEM MEXaHHUUYECKOM SHCPIrun
TCJIa HAa IPUMEPC PACTSIKCHHA PE3NHOBOI'O KXI'yTa.

Paznen 3. MoJsiekyasipuast Gu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUIl BellecTBA. MoOJenu CTPOCHMsI Ta3oB, >KHIKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelel. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUM HACAIBHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEd KWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHUe Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnpIThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, wiutocTpupyromias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

Omnpenenenue Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEpPEHMI
00BbEMa KOMHATHI, JJaBJICHUS U TEMIIEpaTyphl BO3TyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuku

TepmonuHamuueckas cucreMa. BHYyTpeHHsISI SHEpPrusi TepMOJAMHAMUYECKOM
CUCTEMBI U criocoObl € n3meHenust. KonnyecTBo TemnoTsl U padota. BHyTpeHHsIs



JHEPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buabl  Temonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MpoIeccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MaiinHax. Koap¢uuueHT moie3Horo
nevctBus TtemmoBoil mamuHbl. [ukn KapHo u ero ko3¢ dUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH 3»HEpruy Tejaa MpPU COBEPIICHUU PaOOTHI: BBUIET
npoOky u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHJeHcanus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31ayxa. HaceimeHHbIi map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpucrtamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUcTayuM3anus. Y aejbHas TerioTa miasieHus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYYEHHUS] COBPEMEHHBIX MAaTEpUaJIoB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUHU.

CriocoObl U3MepeHus BIaXKHOCTH.



HaOnronenue HarpeBaHus U MJIABJIEHUS KPUCTAUIMYECKOIO BEILIECTBA.
JleMOHCTpanust KpuCTaioB.

Yuenuueckuu sxcnepumenm, nabopamopHule pabonivl

M3MmepeHre OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsnoB. IIpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUN 3apsia.
Onextpudeckoe mnose. Hampsoxk€HHOCTH  3nekTpuueckoro mojs. [IpuHiun
CYNEPIO3ULIUUA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsHKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpA.
DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETp, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE.

DJIEKTpOCTAaTUYECKAs 3alUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COIMPOTUBICHHUE BEIIECTBA.
[locnenoBarenpHOE, NApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.



PabGora »snexktpuueckoro Toka. 3akoH JDxoyms—Jlenma. MOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIAsA CUJIAa M BHYTPEHHEE COMPOTUBIECHUWE HMCTOYHHKA TOKA.
3akon Oma a1 OJIHOM (3aMKHYTOM) AyieKTpuueckoi 1enu. Kopotkoe 3aMmbikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUUeCKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonmynpoBOAHUKH. Cob6cTBeHHas U IpUMECHAas IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] JUCCOIHUAIUA. DJIECKTPOJIN3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHn4eckue YCTPOWCTBA U IIPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIPOBOJHUKOBBIN ANO/I, TAIbBAHHKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIUHBI,
IJIONIAY TTOTEPEYHOr0 CEUCHUSI U MaTepHrala.

CMeniaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWXKYIIEH cuiibl. KopoTkoe 3aMbIKkaHHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydeHne cMEaHHOro COeIMHEHUS pE3UCTOPOB.

N3Mepenune 3eKTpOABMKYIIEH CUJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COITPOTUBIICHUSL.

Hao6mronenne ammekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypCcaMH MAaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpadu U TEXHOJIOTHH.



Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIETb, U3BMEPECHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabosa, runepOoiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJMHAT, CI0KEHNE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOU npupoje, nuddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
DIEKTPUYECKUE SABJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAS AUCCOLIMALNS,
rajbBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIB30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTHUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCIE€ HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AJIEKTPOHAIPEBATEIIbLHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTrpoauHamMuKa

Tema 3. Maznummnoe noje. I1eKMPOMAZHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThbl.  B3aumojaencTBUE  MOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIWMHWKA MarHUTHOMN
WHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIUH
MAarHUTHOI'O TOJISL JJIMHHOTO IPSIMOTO HPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBre NpoOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BHKeHUE 3apsKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO T1OJIS1 KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM ITOJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM UHAYKIIHAH.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIBI MHAYKIUU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3ydeHne MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. Kosie6aHusi M BOJIHbI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast  cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIeOaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrummtyaa u (aza KojaeOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBparenne sHepruu Mpy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHWS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANIEKTPOMArHuTHBIMU KoJjiebaHusimu. @dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPIruM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.



[IpencraBnenne o 3aTyXxaronux KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy)A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOHU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHuM.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuunorpaMMsl (3aBUCHMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCHENOBAaTENIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUU AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHbL

Mexanudeckue BOJIHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JyIMHA BoJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u nuPpakiust MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHo#t BoiHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOJIspu3anus, AUdpaKuus,
unTepdeperius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.



DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IPOJIOTBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanre  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHE,
pesioMJICHUE, MOJspu3anus, udpaKuus, uHTephepeHITus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue nzoOpaxkeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenomiicHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucniepcust cera. ClIoXKHBIN cocTaB Oesoro ceerta. LIger.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuii B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JAMH3BI. YBeJIUYEHUE,
JJaBaeMoO¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu



[IpssMonMHEHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpruOOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mojenu MUKpPOCKOIIA, T€JIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiiuu cBeTa.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3Mepenue nokaszaress NpeioMIICHUS CTEKJIA.

HccnemoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTUs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBuenue DiHmTeHa 17151 PoToddPdexra. «KpacHas rpaHuiiay
dboTtoaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.



Ceeroauop.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHune W mOTIIOHIEHUE
$OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosiHOBBIE cBOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJTu3M.

CIIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habnronenue nuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOEHUS sAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocraBa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3IydeHHUs.
BiusiHME paaOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO paclajia.

DHeprusi CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHE ACIIEKThI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

®dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nyuecKkoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

Llemoncmpayuu

Cu€TUrK MOHU3UPYIOLINUX YaCTHLL.



Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Ortarbl pa3BUTHs acTpOHOMUH. [IpuKiIagHOEe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Comane. ConHeuyHast akTUBHOCThb. Mctounuk sHeprum ConHUA W 3BE3L.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTB». 3BE3/bl IJIaBHOM IOCIIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TJIABHOM IIOCIIENOBAaTEIbHOCTH. BHYTpEHHEE CTpOECHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKACHUU U dBomonnu CosHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B SApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukTOBOE M3TydEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPeeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11si CEBEPHOro MOJyIIapus U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0maromuiee MOBTOPEHUE

Pons ¢usuku wW acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHM B COBPEMEHHOM HAyYHOW KapTUHE MHUPA, pOJib (GU3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nuecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHble CBSA3H

Nzyuenne xypca gusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOTrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.



Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (PaKT, TUMOTe3a, (Pu3nyUeckas BEIWYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUECKUE
GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIMM HA OCU KOOPJWHAT, CIOXKEHUE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKH TOJO00US TPEYTOJBHHUKOB,
OTpeJIeNIeHHE TUIONIAIN TIIOCKUX PUryp u o0bEma Tel.

buonoeusa: snextpuueckue SBICHUS B JKUBOW MNpupoje, KoseOaTeabHbIe
JBH>KCHUSI B )KMBOUM MPUPOJIE, ONITUUECKUE SIBJICHUS B KUBOW MPUPOAE, ACHCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKASI CTPYKTYpa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IIEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.

I'pa¢guk npoBeeHUs1 KOHTPOJIBHBIX PadoT

«Kunemaruka. Jlunamuika. 3aKOHbI COXpaHEHHUSI B 14.11.2024 10
MEXaHUKE.

« MonexynsipHas ¢puzukay, «OCHOBBI 04.02.2025 10
TEPMOJIMHAMUKIY.

«Qnektpocratuka. [IocTOSHHBIN 3MeKTpUYECKUi 22.05.2025 10
TOK. TOKH B Pa3JIMYHBIX Cpesiaxy.

AHHOTAUMS K MporpamMme 1o npeamery — ouoJiorusi (5-9 kiaaccni)

[Iporpamma 1o OHOJIOTHM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yjabTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbLHOM MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC 00O, a taxxe (enepanpbHoil paboyeil mporpaMMbl BOCIIUTAHUSI.

[ensimu m3ydeHuss OMOJIOTHM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
SIBIISTFOTCS:

dbopMHupoBaHWEe  CHCTEeMBbl 3HAaHMW O TpPU3HAKAX ©  TIpoleccax
KU3ZHEICATSIIbHOCTH OMOJIOTHYECKUX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;




dbopMHpOBaHWE  CHCTEMBl 3HAaHMK 00  OCOOCHHOCTSX  CTPOCHHSI,
KHU3HECSATEIIbHOCTH OpraHN3Ma YeJIOBEKa, YCIOBUAX COXPAHEHUS €ro 3/J0POBbS;

dbopMHpOBaHUEe YMEHUW TMPUMEHATh METOJbl OMOJIOTHYECKON HAyKW IS
U3y4YeHUs! OMOJIOTUYECKUX CUCTEM, B TOM YUCJIE OPraHM3Ma YeJIOBEKa;

dbopMHpoOBaHHEe YMEHUM UCIOJIb30BaTh HWHGOPMAIIMI0O O COBPEMEHHBIX
JOCTHKEHUSIX B 00J1aCTH OMOJIOTHH 17151 OOBSICHEHHS POIIECCOB U SIBIICHUM )KMBOU
IPUPOJIBI U KUZHEACITEIFHOCTH COOCTBEHHOTO OPraHU3Ma;

dbopMupoBaHUe yMEHUN OOBACHATH pOJIb OHOJIOTMM B MPAKTHUYECKOM
NeSATEIbHOCTH JII0JIeH, 3HaUYeHuEe OMOJIOTUYECKOro Pa3HO00pasusl IJisi COXpaHEHUs
ouocgepsl, MOCIEICTBUS ACSITEIBHOCTH YEJIOBEKA B IPUPO/IE;

dbopMupOBaHHE  JKOJOTHYECKOW  KYJIBTYpPHl B  LEISIX  COXpaHEHUS
COOCTBEHHOTO 3/I0POBbSI M OXPAaHbI OKPYKAIOIIEH CPEIbI.

JlocTmxeHue 1enell mporpaMMbl MO OMOJOTUM OOECHEUYMBAETCS PEIICHUEM
CJIEYIOIIUX 3a/1ay:

puooOpeTeHue 00y4JaromuMucs 3HAHUU 0 JKUBOU MIPUPOJIE,
3aKOHOMEPHOCTSIX CTPOCHHUSI, KU3ZHENEATEIbHOCTH M CpenooOpasyroled poau
OpraHU3MOB, YE€JIOBEKE KaK OMOCOLMAIbHOM CYIIECTBE, O PO OMOIOTMYECKOMN
HAyKHU B MIPAKTUYECKON JACSTEIBHOCTH JOJICH;

OBJIAJICHNE YMEHUSMH TIPOBOJUTH HCCIEAOBAaHUS C HCIOJIb30BAHUEM
OMOJIOTMYECKOTO0 000pYyJAOBaHUS W HAOJIOACHUS 32 COCTOSTHUEM COOCTBEHHOTO
OpraHmu3ma,

OCBOCHHE TIPUEMOB pabOTHI ¢ OMOJIOTUYECKON WH(pOPMAIUEH, B TOM YHUCIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JaCTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOEe
OIICHUBAHUE;

BOCIIUTaHUE OMOJIOTUYECKH M SKOJIOTHUYECKH TPaMOTHOW JTHMYHOCTH, TOTOBOU
K COXpPaHEHHIO COOCTBEHHOTO 3/IOPOBBS M OXPaHbI OKPYKAIOILIEH Cpebl.

OO1ee YyuCiIo 4acoB, OTBEICHHBIX JJIs1 U3YYeHHs] OMOJIOTHH, cocTaBisieT 238
yacoB: B 5 kiacce — 34 ydaca (1 yac B Hegento), B 6 kinacce — 34 yaca (1 yac B
HeJneno), B 7 kiacce — 34 vaca (1 gac B Hegento), B 8 kiacce — 68 yacoB (2 vaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

Cpoxk peanu3zanuu NporpamMmsi- S jier

COAEPXXAHUE OBYUEHUA

5 KITIACC
1. buosorusi — Hayka o ’KMBOH pUpoje
[lonarue o xu3Hu. [lpu3HaKu KUBOro (KJIETOYHOE CTPOCHUE, MUTAHHUE,
JbIXaHWe, BBIJCICHHUE, POCT U Apyrue npu3Haku). OOBEKTHl KUBOW W HEKUBOU
MIPUPOJIbI, X cpaBHEHNE. JKUBas U HEKHUBAs IPUPOAA — EIUHOE LETIOE.



buonorus — cucrema Hayk 0 ®KuBOH npupoe. OCHOBHBIE pa3aeibl OHOJIOTHH
(OoTaHMKa, 300JI0THS, SKOJOTHS, LUTOJOTHUS, aHATOMHMS, (PU3HOJNOTHS U JIPYTHe
paznensl). [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH: Bpau, BETEpHHAP, ICHXOJIOT,
arpoHOM, >KMBOTHOBOJ U japyrue (4—5 mpodeccuii). Cpsizb OMOJIOTUU C APYTHUMHU
HaykaMu (MaTeMaTuka, reorpadusi u npyrue Hayku). Poias Ouonoruu B mo3HaHUU
OKPYAIOLEro MUpPa U NPAKTUYECKOMN IE€ATETbHOCTH COBPEMEHHOIO YEIOBEKA.

Kabuner Owomoruu. IlpaBuna mnoBeneHuss u paboTel B KaOuHETE C
OMOJOTUYECKUMHU MMPUOOPAMU U MHCTPYMEHTAMH.

buonornyeckue TepMHUHBI, TOHITHS, CUMBOJBI. ICTOUHUKN OMOJIOTHYECKUX
3Hanuil. [lomck wuHOpMaNMKM C MCHOIB30BAaHUEM PA3IMYHBIX HCTOYHHKOB
(Hay4HO-TIONYJISIpHAs JIUTEpaTypa, CIpaBOYHUKH, IHTEpHET).

2. Metoabl n3y4eHus ;KMBOM MPUPOABI

HayuHble MeTONIbI M3y4YeHHUs XKUBOW MPUPOJBI: HAOIIOICHUE, IKCIIEPUMEHT,
onucaHue, uMepeHue, kinaccudukamnus. [IpaBuna paboThl ¢ yBEIUYUTEIHHBIMU
npudopamu.

Meton ommcanus B OHWOJOTHHU (HArJSIHBIM, CIIOBECHBIM, CXEMATHUYECCKUM).
Meton uzmepenus: (MHCTpYMEHTHI u3Mepenusi). Habnroenue u SKCIepuMEHT Kak
BEYLIUE METObI OMOIOTHH.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3yuenne mabopaTOpHOTO OOOpPYAOBAHUSA: TEPMOMETPHI, BECHI, YallIKH
[letpu, mpoOupku, meH3ypku. [IpaBuna paboTbl ¢ 000pYyI0BaHHEM B HIKOJIHLHOM
KaOuHerTe.

O3HakoMJIEHHE C YCTPOMCTBOM JYIbl, CBETOBOI'O MHUKPOCKOMA, IpaBHIia
pabOTHI C HUMH.

O3HaKOMJICHHE C PACTUTEILHBIMU U dKUBOTHBIMU KJIETKAMU: TOMaTa U apOy3a
(HaTypanbHble Tpenaparbl), HHPY30pun TyQdeabku ¢ TUIpPbl  (TOTOBBIE
MUKPOTIPENapaThl) C TOMOIIBIO TYIbl U CBETOBOIO MHUKPOCKOIIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnazeHue MeTOAaMU H3YyYEHHUs >KUBOM MNPUPOJAbI — HAOIIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHu3MbI — TeJ1a KUBOM NPUPOBI

[Tonsitue 00 opranusme. [osimepHbie U sigepHbie opraHu3Mbl. KieTka u e€
oTkpeiTHe. KietouHoe cTpoenune opranu3moB. Llutonmorusi — Hayka O KIIETKE.
Knerka — HauMeHbIIas €IUHMIIA CTPOCHUS M KU3HEIACATEIbHOCTU OPraHWU3MOB.
VY eTpoiicTBO YBEIMYUTENBHBIX MPUOOPOB: JIYIbl U MUKpOCKoma. CTpoeHUe KIETKU
10JT CBETOBBIM MUKPOCKOIIOM: KJIE€TOYHAsI 000109Ka, [IUTOILIa3Ma, SIpO.

OJHOKJIETOYHBIE M MHOTOKJIETOUYHbIE OpraHu3Mbl. KieTku, TKaHW, OpraHsbl,
CUCTEMBI OPTaHOB.



KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOEHHUSI M MPOIECCOB
KU3HEICATSILHOCTH Y PACTECHUH, )KUBOTHBIX, OaKTepUil U TPHUOOB.

CBoiicTBa OpraHu3MOB: TMHTAaHUE, JbIXaHWE, BBIJACICHUE, JIBUKCHHUE,
pa3MHOXKEHHUE, pPA3BUTHE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHuzm —
€AUHOE LETIOE.

Pa3HooOpa3ue opraHn3mMoB W WX KiaccHuuKamus (TaKCOHBI B OWOJIOTHH:
LApCTBa, TUMBI (OTAEIbI), KJIACCHI, OTPSAAbI (IMOPSAKK), CEMENCTBA, POJbI, BUIBL.
baktepun u BUpychbl Kak (OpMBbI >KM3HHU. 3HaueHUE OakTepuil U BHUPYCOB B
MIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnsie u npakmuyecxkue padoomol

N3ydeHne KJIETOK KOXHUIIbI YEIIyW JyKa MOJ JIYIOH M MHUKPOCKONOM (Ha
IIPUMEPE CAMOCTOSTENIBHO MPUTOTOBIECHHOIO MUKPOIIpEIapaTa).

O3HakoOMJIEHHE C IPUHIIMIIAMHA CUCTEMATUKU OPTaHU3MOB.

Hab6mronenue 3a notpe6ieHrneM BOIbI PACTECHUEM.

4. OQpraHu3Msbl U cpeaa 00MTAHUSA

[lonarue o cpene oOutanus. BomHas, Ha3eMHO-BO3/yIlIHAs, IMOYBEHHas,
BHYTPUOpTraHU3MEHHasi cpeanl oOutanus. llpeacraBurenu cpen oOuTaHUS.
OcobenHoctu cpen oOutanust opranu3mos. [IpucnocobaeHnss OpraHu3MoB K cpesie
obutanus. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuwie u npakmuueckue padomol.

BoisiBieHHe npucnocoOeHud OpraHu3MoB K cpeae obOutanus (Ha
KOHKPETHBIX MPUMEPAX).

IKCKypcuu uau 6U0e0IKCKypcuu.

PacTuTenbHBIN ¥ )KMBOTHBIN MUP POJTHOTO Kpasi (KpacBEICHHE).

5. Ilpupoanbie coo0IIECTBA

[lonatue o npupogHoM cooOiiecTBe. B3auMOCBSi3M OpraHu3MOB B
npupoAHBIX cooOmiecTBax. [luimeBbie cBsi3u B cooOrecTBax. IlumeBbie 3BEHBS,
nend u ceru mnuTaHusa. [lpousBoauTenu, MOTPEOUTENM U  Pa3pyHIUTENN
OpraHUYeCKUX BEIIECTB B MPHUPOJHBIX coobmecTBax. I[IpuMepbl NpUPOAHBIX
coo0111ecTB (Jiec, Py, 03€po U APYyTrue MPUPOIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBa, UX OTIIMUUTENIbHBIC IPU3HAKKA OT MPUPOIHBIX
coobmiecTB. [IpuumHBl HEYCTOWYMBOCTH MCKYCCTBEHHBIX cooOmiecTB. Poib
HCKYCCTBEHHBIX COOOIIECTB B JKM3HU YEIIOBEKA.

[Tpuponusie 30HbI 3emiin, ux obutatenu. dGrnopa u ayHa npupoaHbIX 30H.
JlanamadTel: IPUPOIHBIE U KYJIbTYpPHBIE.

Jlabopamopnsie u npakmuyueckue padomeol.

N3ydyeHne HCKYCCTBEHHBIX COOOIIECTB M HMX oOuTaTened (Ha mpumepe
aKBapuyMa U JAPYTUX UCKYCCTBEHHBIX COOOIIIECTB).

IKCKypcuu unu 6u0e0IKCKypcuu.



N3yuyeHnue npupoaHbIX cOOOUIECTB (HAa MpUMEpE Jieca, 03epa, Npyaa, Jiyra u
JPYTUX TPUPOTHBIX COOOIIECTB. ).

N3ydeHne ce30HHBIX SIBICHUN B )KU3HU MPUPOIHBIX COOOIIECTB.

6. KuBasi npupoaa v 4eJ0BeK

M3MeHeHuss B INpUPOJE B CBSI3M C Pa3BUTHEM CEJIBCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YHMCIICHHOCTH HAceJICHUs. BinsHue 4elloBeKa Ha KUBYIO
IPUPOAY B XOJ€ UCTOpHH. [ 100aIbHBIE 3KOJIOTHYECKHE TPOOIEeMBbl. 3arpsa3HEeHUe
BO3/yLIHOW U BOJHOM 000JI0u€K 3eMIIH, MOTEPHU M0YB, UX NpeaoTBpaileHue. [lytu
COXpaHEHHUsi  OMOJIOTMYeCKOro  pa3HooOpasus.  OxpaHseMble  TEPPUTOPHUU
(3amOBETHUKH, 3aKa3HUKH, HAIMOHAJIbHBIE MTAPKHU, MaMITHUKHU Npuposl). KpacHas
kaura Poccutickoit ®enepanyu. OCo3HaHKE )KU3HA KaK BEIUKON IEHHOCTH.

Ilpakmuueckue padomot.

[TpoBenenue akuuu no yoopke mycopa B OimkaiiiieM Jiecy, mapke, CKBepe
WIM HA NIPULIKOIBHOW TEPPUTOPHUHU.

6 KUIIACC

1. Pacrure/ibHBIN OPraHu3M

boranuka — Hayka o pactenusix. Pazgenbr 6otanuku. CBs3b OOTaHHUKHU C
JIPYTUMU HayKaMu U TeXHUKOM. OO1re MpU3HaK! pacTEHUN.

Pa3nooOpasue pacteHuil. YpOBHU OpraHu3alliy pacTUTEIHHOTO OpraHu3Ma.
Bricine u Hu3mme pactenrs. CnopoBbI€ U CEMEHHBIE PACTEHUS.

PacturenbHas kinerka. M3ydeHune pacTUTENbHOM KIJIETKU II0J CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  000JiouKa, sApO, [HTOIazMa  (TJIacTHIbI,
MUTOXOHJAPUM, BAKYOJU C KJIETOYHBIM COKOM). PacturenbHblie TkaHu. DyHKIUU
PaCTUTEIbHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacteHuil. CTpoeHHuEe OpraHOB PACTUTEIBLHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKTY COOOI.

Jlabopamopuvie u npakmuyeckue padomol.

N3yyeHne MUKpOCKOMUYECKOTO CTPOEHHUS JIUCTa BOJIHOTO PACTEHUS 3JI0JIEH.

N3yuenue CTPOCHUS PACTUTENbHBIX TKaHeH (Mcmoab30BaHUE
MUKpPOMpEnapaToB).

N3yueHne BHEIIHETO CTPOCHUS TPABSIHUCTOIO IIBETKOBOTO pacTeHus (Ha
YKUBBIX WJIM TepOapHBIX AK3EMIUIApAX PACTCHUI): MACTYIIbI CyMKa, pebKa AUKas,
JIOTHUK €KW U APYTUe PacTEHUS.

OOHapyXeHHE HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B PACTECHUHU.

IKcKypcuu uau 8U0e0IKCKypcuu.

O3HakoMJIEHHE B IPUPO/IE C IBETKOBBIMU PACTCHUSIMU.

2. CrtpoeHue 1 MHOT000pa3ue MOKPHITOCEMEHHBIX PacTeHU

Crpoenue cemsiH. COCTaB U CTPOCHUE CEMSIH.



Buapl KOpHEN U TUIIBI KOPHEBBIX cucTeM. Bunonsmenenus kopuen. Kopens —
OpraH IOYBEHHOrO0 (MUHEpaJIbHOro) NHUTaHHWs. KOpHM M KOpPHEBBIE CHCTEMBI.
BHemiHee u BHYTpeHHEE CTPOCHHE KOpHS B CBS3U C ero QpyHkuusmu. KopHeBoit
4yexJmK. 30HbI KOpHA. KopHeBble Bosocku. Poct kophs. Ilornomenue KopHsAMH
BOJIbI 1 MUHEPAJIBHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHIO (KOPHEBOE JaBIICHUE,
ocMmoc). BunonsMeHnenne KopHei.

[ToGer. Pa3Butue mnoGera u3 mouku. CtpoeHue ctelns. Buemnee u
BHYTPEHHEE CTpPOEHHE JHcTa. BuaonsmeHeHus MmoOeroB: KOpPHEBUILE, KIyOeHb,
aykoBuna. Ux ctpoeHue, OMojormdeckoe U Xo3siicTBeHHOe 3HaueHue. [lober u
nouku. Jlucropacnonoxenue u auctonas Mo3anka. CtpoeHue U QyHKIUH JIUCTA.
[Ipoctbie W cloXxHble JHCThS. BugonaMeHenus JmcTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOCHHMS JIUCTA B CBA3U C €ro (PyHKUUSAMHU (KOKHILIA M YCTBHUIIA,
OCHOBHAsI TKaHb JINCTA, IPOBOAAIINE ITyYKH). JIUCT — OpraH BO3yIIHOTO IUTAHHUS.

Crpoenue u paszHooOpasue usetkoB. Couerus. Ilnoasl. Tumbel muonos.
PacnpocTpaHeHne miogoB U CEMsIH B IPUPO/IE.

Jlabopamopuvie u npakmuueckue padomal.

N3yyeHue CTpoeHUsi KOPHEBBIX CHCTEM (CTEpKHEBOM M MOYKOBATO) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHUI.

N3yueHnne Mukponpenapara KJIeToK KOpHSI.

O3HaKOMIIEHHE C BHEUITHUM CTPOCHHUEM JHUCTHEB U JINCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTEHUSX).

N3ydyeHne CTpOeHUs BEreTaTUBHBIX M T€HEPATHBHBIX MOYEK (Ha Mpumepe
CUPEHHM, TONOJIA U APYTUX PACTEHUN).

N3ydyeHne  MHMKPOCKONMYECKOIO  CTPOEHUs  JucTa  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBaHne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MUKPOIIPENapare).

HccnenoBanue cTpoeHUsI KOPHEBUIIA, KITyOHS, TyKOBHULIBI.

N3yueHne CTpOEHHUsI LIBETKOB.

O3HaKOMJIEHHE C Pa3IMYHBIMA TUIIAMU COLBETHIA.

N3ydeHne cTpoeHust CEMSH ABYAOJIbHBIX PACTEHUM.

W3ydeHne CTpOeHHs CEMSH OJHOAOJIBHBIX PACTEHUN.

3. 7Ku3HeaesiTeJIbHOCTh PACTUTEIBHOI0 OPraHu3Ma

OO0OmMeH BelecTB y pacTeHuil

Heopranuueckue (Boga, MHUHEpaJIbHBIE COJIM) U OpPraHMYECKHE BEIIECTBA
(OenKu, KUpPBI, YIIIEBObl, HYKJICUHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE BEIIECTBA)
pactenus. MuHepaabHOE TUTAaHUE PACTEHUN. Y 1OOpeHusl.

IIuranue pacrenus.



[Tornomienne KOpHSAMHU BOJBI M MHUHEPAJIbHBIX BELIECTB, HEOOXOIUMBIX
pactennto (KopHeBoe naBieHue, ocmoc). I[louBa, e€ miomopoaue. 3HayeHUE
00paOOTKM TMOYBBl (OKyYHMBAaHHE), BHECEHHUS YAOOPEHUH, MPOPEKUBAHUS
MIPOPOCTKOB, MOJIMBA JJIS JKU3HU KYJIbTYPHBIX pacTeHH. [ maponoHuka.

®dotocunTes. JIMCcT — opran BO3AYUIHOTO NMUTAaHMs. 3HaYeHHE (POTOCUHTE3A B
IIPUPOJIE U B )KU3HH YEIIOBEKA.

JIpIXaHNe pacTeHusl.

Jpixanue KOpHSA. PpIXJIeHHME NOYBBI JUIsl YJYYIICHUS AbIXaHUS KOPHEM.
VYcnoBus, NpensTCTBYIOIIME AbIXaHWID KOpHEW. JIMCT Kak opraH JbIXaHUs
(ycteuunblil anmapar). Iloctymnenune B auct atmochepHoro Bo3ayxa. CuibHas
3anbUIEHHOCTh BO3[yXa, KaK MPEMSATCTBUE IS AbIXaHus JMcTheB. Crebernb Kak
OpraH JpIXaHus (HaJIW4HUe YCTHHI] B KOXKHUIE, yeueBUYEK). OCOOCHHOCTH JIbIXaHHUS
pacTenuii. B3auMocBsI3b AbIXaHUs pacTeHus ¢ (POTOCUHTE3OM.

TpaHcnopr BewiecTB B PACTEHHH.

CBsi3b KIJIETOYHOIO CTpOEHHUA cTeOss ¢ ero QyHkuusMu. PocTt crebns B
ey,  KnetouHoe crpoeHue CTeOisi  TpaBSHUCTOTO PACTEHUS: KOXKHUILIA,
IPOBOJSALIME MyYKH, OCHOBHAas TKaHb (mapenxuma). Kierounoe ctpoeHue credsst
JIPEBECHOTO pacTeHus: kopa (mpoOka, nmy0), kamOuii, TpeBecHHa U CEpIIEBUHA.
Poct crtebns B TommmHy. IlpoBoasimue TkaHu KOpHS. TpaHCOpT BOIBI U
MUHEpaJIbHBIX BEUIECTB B PACTEHUM (COCYIIbI JPEBECHHbI) — BOCXOMSIIHUNA TOK.
Hcnapenue BoAbl yuepe3 cTedelb U JIMCThA (TpaHcnupanus). Perynsius ucnapeHus
BOJIbI B pACTEHUH. BiMsiHME BHEUIHHUX YCIOBUU Ha UCIIAPEHUE BOABL. TpaHCHopT
OpPraHUYECKUX BEILIECTB B PACTEHUHU (CUTOBHUJIHBIE TPYOKHU J1yOa) — HUCXOASAIIUN
ToK. Ilepepacmpenenenue W 3amacaHue BEIIECTB B pPACTCHUU. BpiaerneHue y
pactenui. Jlucronan.

PocT u pazBuTHE pacTeHus.

[Ipopactanue ceMsiH. YcnoBus mnpopactanusi ceMsiH. [loaroroBka cemsiH k
noceBy. Pa3Burre npopoCTKOB.

Oo6pazoBarenbHble TKaHU. KoHyC HapacTaHusi modera, pocT KOHUYMKA KOPHS.
Bepxyieunslii 1 BcTaBOUHbIA pocT. PocT kopHs 1 cTeOsis B TOJIMIMHY, KaMOUH.
OOpa3zoBaHue rOAMYHBIX KOJEI y APEBECHBIX pacTeHuil. BiusHue GpuroropmMoHoB
Ha POCT pacteHus. PocToBbie nBMKEeHUS pacTeHuid. Pa3sutre mobera u3 movkwu.

Pa3smHoxeHne pacteHuil u ero 3HaueHHe. (CeMeHHOe (T€HEepaTUBHOE)
pa3mMHOXkeHue pacreHud. LBetkm u cousetusa. OmnbuieHue. IlepekpécTHoe
OnbUIEeHWE (BETPOM, IKMBOTHBIMHM, BOJIOM) U  camoorlbuleHHe. J[BolHOoe
orofoTBopeHue. HacnenoBanue npu3HakoB 000MX pacTEHUH.

BereratuBHOE€  pa3sMHOXXEHME  IBETKOBBIX  PAaCTEHUW B  MOPUPOJE.
BereratuBHOE€ pa3MHOXKEHUE KyJbTypHbIX pacTeHuil. Kionsl. CoxpaHeHue



MPU3HAKOB MATEPUHCKOTO pacTeHus. XO35SHUCTBEHHOE 3HAYCHHE BETETATUBHOTO
Pa3MHOXKEHUS.

Jlabopamopnsle u npakmuyeckue paoomeul.

HabGmronenue 3a poctomM KOpHSL.

HaoGmronenue 3a poctom nooera.

OmnpeneneHue Bo3pacta epeBa o CIuiy.

BrisiBiieHUe niepeABMKEHUS BOIBI 1 MUHEPAIBHBIX BEIIECTB 10 JPEBECUHE.

HaGmronenue mpoiiecca BBIACICHUS KHUCIOpOJa Ha CBETY aKBapUyMHBIMHU
PACTEHUSIMHU.

N3yuyeHue poau peIXJICHUS IS IbIXaHUs] KOPHEH.

OBnageHne  mpuéMaMH  BETETAaTHUBHOTO  Pa3MHOXKCHHS  PACTCHHM
(uepeHkoBaHME TOOETOB, YEPEHKOBAaHWE JIUCTHEB U JIPyTH€) Ha MpUMeEpe
KOMHATHBIX PAacTeHUU (TpaJeCKaHIUs, CEHIIONMs, OETOHUs, CAHCEBbEpa U JIPYTHE
pacTeHus).

OmnpeneneHne BCX0KECTH CEMSH KYJIbTYPHBIX PAaCTCHUN U TTOCEB UX B TPYHT.

HabGmronenue 3a pocTOM W Pa3BUTHEM IBETKOBOTO PACTCHHS B KOMHATHBIX
ycioBusxX (Ha mpuMmepe (acoau Uiu MOCEBHOTO ropoxa).

Omnpenenenue ycIoBUN MPOPACTAHUS CEMSH.

7 KUIIACC

1. CucreMaTH4yecKue rpynnbl pacTeHHl

Knaccuduxkanus pacrennii. Bun kak oCHOBHasi cucTeMaTrueckasi KaTeropusi.
Cucrtema pacturesnbHOro Mupa. Husmme, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pacteHusi. OCHOBHbBIE TAKCOHBI (KAaTErOpUHM) CUCTEMATUKH pPACTeHUH (LAapCTBO,
OTelI, Kjacc, MOPsA0K, CEMENCTBO, poA, Bua). VcTopus pa3BUTHSI CUCTEMATHKH,
OIMKMCAaHKE BUIOB, OTKPHITHE HOBBIX BUJIOB. POJIb ccTEeMAaTHKN B OMOJIOTHUHU.

Huszmme pacrenusa. Bogopocmu. OOmas XapakTepuCTHKa BOJOPOCICH.
OnHOKIIETOYHBIE M MHOTOKJIETOYHBIE 3€l€Hble  Bogopociau. CrpoeHue wu
JKU3HEIEITEIIBHOCTh 3€JIEHBIX BOJIOPOCIE. Pa3zMHOXKEHHE 3E€IEHBIX BOAOPOCIEN
(6becosioe u mosioBoe). bypele W KpacHble BOJOPOCTH, HUX CTPOCHHE W
KU3HEJEATENbHOCTh. 3HAYEHHE BOJIOPOCIICH B MPUPOJIE U KU3HU YEIIOBEKA.

Bricine criopoBbie pactenusi. MoxoBuaasie (Mxu). OO01as xapakTepucTUKa
Mx0B. CTpoeHHe U IKU3HEJEATENbHOCTh 3€lEHBIX U C(arHOBBIX MXOB.
[Ipucrnoco6IeHHOCTh MXOB K JKHM3HHM Ha CHJIBHO YBJIOKHEHHBIX IOYBaXx.
Pa3MHOXeHHEe MXOB, IIUKJI Pa3BUTHUSI HA OpUMEPE 3€JIEHOTO MXa KYKYIIKUH JIEH.
Ponp MxoB B 3a60naunBanuu mouB u TopdoodpazoBanuu. Mcnons3oBanue Topda
Y TIPOJTYKTOB €T0 NEepepadOTKU B XO3SHUCTBEHHOU JESITEIILHOCTH YEJIOBEKA.

[TnaynoBuanbie (ITnaynsr). XBomeBuanbie (XBoiu), [TamopoTHUKOBUIHBIC
(ITanopoTHUKY). Ob6mas XapaKTEepUCTHKA. VYcnoxHenue CTPOCHHUS
NanoOpOTHUKOOOPA3HbIX pPACTEHUH MO CcpaBHEHHIO ¢ MxamHu. (OcoOeHHOCTH



CTPOCHHUSI M  KU3ZHEACATEIbHOCTHM IUIAYHOB, XBOIIEM W  MNamOpOTHUKOB.
PasmHOXKeHHE NanmopoTHUKOOOpa3HbIX. [luka pa3BuTus mnamopoTHuka. Pomb
JIPEBHUX TMAMOPOTHUKOOOPA3HBIX B OOpa30BaHMM KAaMEHHOTO VIJIA. 3HAaYeHUE
NAroOpOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YETIOBEKA.

Boiciime cemennble pacteHus. [onocemenHble. OOIIas xapaKTepUCTHKA.
XBOWHBIE pacTeHHs, UX pasHooOpazme. CTpoeHHWE U KU3HEACITEIHHOCTD
XBOMHBIX. Pa3MHOXKEHNE XBOWHBIX, IIUKJI PA3BUTHUSI HA IPUMEPE COCHBI. 3HAUEHUE
XBOMHBIX PACTEHUI B IPUPOJIE U KU3HU YEIOBEKA.

[ToxpeiToceMeHHble  (I[BeTKOBBIE) pacTeHus. OOmas XxapakTepHUCTHKA.
OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTH MOKPHITOCEMEHHBIX KaK Hanbosee
BBICOKOOPTAHU30BAHHOM TIPyNIbl PAaCTeHUM, MX TOCHOJACTBO Ha 3eMIIE.
Knaccudukanuys TOKPHITOCEMEHHBIX pacTeHUM: Kiacc JIByloiabHbIE W Kjacc
Opnoponbuble. IIpu3znaku kiaccoB. LUk  pa3BUTHS  MOKPBITOCEMEHHOTO
pacTeHus.

CemelicTBa TOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHUM (KM3y4darOTCs TpHU
CEMEMCTBA pacTEHUN MO BBIOOPY YUUTENS C YUETOM MECTHBIX YCIOBUM, MPU 3TOM
BO3MOXXHO M3y4aTh CEMEWCTBA, HE BOILIEIIINE B MEPEUCHb, €CIM OHU SIBISIOTCS
HaumOoJiee pPacHpoCTPaHEHHBIMM B JAHHOM PErHOHE). XapakTepHbIC MPU3HAKU
cemeiictB kiacca JIBynonbnbie (KpectonBernsle, unu Kamyctheie, Po3onBeTHsIE,
nm Po3oBeie, MoTelIbKOBEIC, M boboskie, ITacaénoBrie, CnOKHOLBETHRIC, WIIU
ActpoBbie) u kiacca OnHomosibHbie (JIwneitHble, 3maku, win MSATIUKOBEIE).
Mmuoroo0pasue pacrenuit. Jlukopacryiiuie npeacraBurenu ceMencTs. KymbTypHbie
MPEACTABUTENN CEMENCTB, UX UCIIOJIb30BAaHUE YETOBEKOM.

Jlabopamopnwie u npakmuueckue pabomol.

N3yueHne CTpoeHHMS  OJHOKJIETOUHBIX  BOJOpOCIEH (Ha  mpumepe
XJIaMUJIOMOHAbI U XJIOPEJILIIBI).

N3ydeHne cTpoeHUs MHOTOKJIETOYHBIX HUTYATBHIX BOJOPOCIEH (Ha mpumepe
CIIUPOTHPHI U YIOTPUKCA).

N3ydeHne BHEIIHETO CTPOCHHS MXOB (Ha MECTHBIX BUJIAX).

N3yueHne BHENTHETO CTPOSHUS MAaNOPOTHUKA WJTU XBOIIIA.

N3ydeHne BHEIIHETO CTPOEHUS BETOK, XBOU, IIUIIEK U CEMSH TOJIOCEMEHHBIX
pacTteHuid (Ha mpuMepe eJid, COCHbI WJIK JIMCTBEHHUILIBI ).

N3ydyeHne BHEIIHETO CTPOCHUS IOKPHITOCEMEHHBIX PACTEHUM.

N3ydyenne mnpu3HAKOB  MOpeACTaBUTENEed  ceMelcTB:  KpecTouBeTHbie
(Kamycthnpie), Pozonernsie (Po3oBeie), MoThuibkoBbie (boGoBEIe), I1acnénoBrie,
Crnoxuornsetnbsie (ActpoBsie), JInnelinbie, 3maku (MSATIUKOBBIC) Ha TepOAPHBIX H
HaTypaJIbHbIX 00pa3ax.

OnpeneneHue BHIOB pacTeHUil (Ha mOpumepe TpEX CEMEHCTB) ¢
WCIIOJIb30BaHUEM OIPENEIUTENEH PACTEHUI U ONIPEACIIUTENBHBIX KapTOYEK.



2. PasBuTHe pacTHTEJHbHOr0 Mupa Ha 3emJie

OBOJIIOIIMOHHOE PAa3BUTHE pACTUTENIbHOTO Mupa Ha 3emiie. CoxpaHeHUE B
36MHOW KOpE€ PACTUTEIBHBIX OCTAaTKOB, MX H3ydeHHe. <« JKHUBblE HCKOMAEMBbIE»
pacturenbHOro napcersa. JKusHp pactenuil B Boae. [lepBble Ha3eMHbIE PaCTEHUS.
OcBoeHHME PacCTEHUAMH CYIIM. DTambl Pa3BUTHS HA3EMHBIX PACTEHHU OCHOBHBIX
CUCTEMATUYECKUX Ipymil. BeiMepime pacteHus.

IKCKypcuu unu 6u0eoIKCKypCcuu.

Pa3BuTue pactutenbHOro Mupa Ha 3emiie (3KCKYpCHUs B MAJICOHTOJIOTUYECKHIMA
WU KpaeBeAYECKUM My3ei).

3. PacreHusi B IpUPOAHBIX CO00IIECTBAX

Pacrenus u cpena oburanus. konoruyeckue Gaktopsl. PacTeHus U ycinoBus
HEXUBOU MPUPOIBL: CBET, TEMIIEpATypa, Biara, arMochepHblil Bo3ayx. Pactenus u
YCIIOBHSI JKMBOW IPUPOJBI: MPSAMOE W KOCBEHHOE BO3JECHCTBUE OPraHU3MOB Ha
pactenus. IlpucnocobiieHHOCTh pacTeHHil K cpeae oOuTaHus. Bzanmocssizu
pacTeHuil Mexay coOOH U C IPyTUMHU OpraHu3Mamu.

PactutensHbie cooOmiecTtBa. BuaoBol cocTaB pacTUTENBHBIX COOOIIECTB,
npeoOnajaoniie B HUX pacTeHus. PacnpeneneHue BHIOB B pPacTUTEIbHBIX
coobmiectBax. Ce30HHbIE M3MEHEHUS B JKU3HU PACTUTEIBHOIO COOOIIECTBA.
CMeHa pacTUTENbHBIX cOOOIIecTB. PacTUTENbHOCTh (PAaCTUTENbHBIM TOKPOB)
MPUPOJHBIX 30H 3emiu. Pnopa.

4. PacTeHus U 4eJI0BeK

KynbrypHble pacteHus M ux npoucxoxiaeHue. LleHTpbl MHOrooOpasus u
IIPOUCXOXKJIEHNS KYJIbTYPHBIX pacTeHHid. 3emienenue. KynbTypHblE pacTeHUs
CEJIbCKOXO3SIICTBEHHBIX ~ YrOAMI:  OBOLIHBIE, IIJIOJOBO-STOJHBIE,  ITOJIEBBIE.
Pacrenus ropona, ocobeHHOCTh ropojackoil ¢iopsl. Ilapku, jgecomapku, CKBEPHI,
O0oraHnuyeckue canpl. JlekopaTuBHOe 1BETOBOACTBO. KoMHaTHBIE pacTeHus,
KOMHATHOE LIBETOBOJCTBO. llocmencTBust AeSTENBHOCTH YEJIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTENBHOTO MHUpAa. BoOCCTaHOBIEHHE YHCIEHHOCTU PEIKUX BHUIOB
pacteHuii: oco0o oxpansiemblie npupoanbsie Tepputopun (OOIIT). Kpachas kaura
Poccuu. Mepbl coxpaHeHUs: paCTUTEIBLHOIO MUpA.

IKCKypcuu unu 6u0e0IKCKypcuu.

N3ydeHune cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydeHne COpHBIX PaCTEHUN PETUOHA.

5. I'puObl. JInmainuku. bakrepun

['pubpl. OOmas xapakrtepuctuka. [llnsmounble TpuOB, HUX CTPOEHUE,
NUTaHue, pocCT, pa3MHokeHHe. CbenoOHble U SOBUTHIE TpuObl. Mepbl
nporiakTUKA 3a00JIeBaHUM, CBSI3AHHBIX C TpuOaMu. 3HAYCHHE MUISTIOYHBIX
rpubOB B MPHUPOAHBIX COOOIIECTBAX H JKU3HU 4YenoBeka. [IpombluieHHOE
BBIpaI[MBaHHE IUIATIOYHBIX TPUOOB (IIaMITUHBOHBI).



[InecueBble rpudbl. JlpoxxkeBble TpUObI. 3HAUEHUE IUJICCHEBBIX U
JIPOACKEBBIX TpUOOB B MPUPOJAE M OJKM3HM 4YeloBeka (mumieBas u
dapmalieBTHYECKAsE TPOMBIIIJICHHOCTh U IPYTHE).

[Tapazutuueckue rpuObl. PazHooOpasue 1 3HaUeHUE Mapa3suTHUYECKUX TPUOOB
(rosoBHS, CIOPBIHBA, puTOdTOpa, TPYTOBHK M Apyrue). boprba ¢ 3a0oneBaHusIMH,
BBI3bIBAEMBIMU MTAPA3UTUYECKUMH TPUOAMH.

JInmaitHUKY — KOMILIEKCHbIE OpraHu3Mbl. CTpoeHue auiaiiHukoB. [Tutanue,
POCT M pa3MHOKEHHUE JIMIIAWHUKOB. 3HAYCHHE JINIIAWHUKOB B MPUPOJIE U KU3HU
YeJIoBeKa.

baktepun — nosnepHsle opranun3mbl. OOmias XapakTEepUCTUKAa OaKTEpHd.
bakrepuanbHas kieTka. Pasmuokenue Oaktepuid. PacripoctpaHeHue OaxTepuid.
Pa3HooOpasue Oaktepuil. 3HaueHue OaKTEpHl B NPUPOAHBIX COOOILIECTBAX.
bosne3nerBopHbie OakTepun M Mepbl MPOPUIAKTUKHA 3a00JIEBAHUM, BBI3BIBAEMBIX
OaktepusiMu. baktepun Ha ciyx0e y 4YelnoBeka (B CEJIbCKOM XO3SHCTBE,
IPOMBIIIUIEHHOCTH).

Jlabopamopuvie u npakmuueckue padomoi.

N3yueHne CTpOCHUS OJHOKIETOYHBIX (MYKOp) H  MHOTOKJIETOYHBIX
(MeHUITMILT) TUIECHEBBIX TPUOOB.

N3ydyeHue CTpoeHMsI IUIOAOBBIX TeJ IUISSHOYHBIX TpuUOOB (WM H3Yy4YECHHE
HUIATNIOYHBIX TPUOOB HA MYJISIKAX).

N3yyenue cTpoeHus JUIIaiTHUKOB.

N3yuenue ctpoenus 6aktepuii (Ha rOTOBBIX MUKPOTIpENapaTax).

8 KUIACC

1. 7KuBOTHBIN OPraHusm

300510Tusl — HayKa O JKHMBOTHBIX. Paznensl 30010ruu. CBsA3b 300JI0THMH C
JIPYTUMHU HAyKaMHU U TEXHUKOM.

OOmue npu3HaKK KUBOTHBIX. OTIMYUS JKUBOTHBIX OT PACTEHHI.
Mmuoroo0Opasue KUBOTHOro wmupa. OJHOKJIETOYHBIE UM  MHOTOKJIETOYHbIE
*KUBOTHBIE. PopMa Tena )KMBOTHOTO, CHMMETPHS, pPa3MephI TeJa U JIPYTroe.

KuBoTHas knerka. OTKpbITHE KUBOTHOM KIETKH (A. JleBeHryk). CTpoenue
JKUBOTHOM KIIETKH: KJIETOYHAas MeMOpaHa, OpTaHOWIbI TEPEIBMIKEHUS, SIIPO C
AJIPBILIKOM, LUTOIIa3Ma (MUTOXOHIPHUH, MUIIEBAPUTEIIbHBIE U COKpPATUTEIbHbIC
BaKyOJIH, JU30COMBI, KJIETOUYHBIM 1eHTp). IIponecchl, mpoucxoasiue B KIETKE.
Henenne knetku. TkaHU KUBOTHBIX, MX pazHooOpasue. OpraHbl U CHUCTEMBI
OpraHoOB KUBOTHBIX. OpraHu3M — €IMHOE LENOE.

Jlabopamopnsie u npakmuyueckue padomeol.

HccnenoBanre moa MHUKPOCKOIIOM TOTOBBIX MHMKPOIPENApaToB KIETOK H
TKaHEW KUBOTHBIX.

2. CTpoeHMe U )KM3HEIeATEJbHOCTh OPraHUu3Ma sKMBOTHOI'0



Onopa # [BWKEHUE JKUBOTHBIX. (OCOOEHHOCTH TUIPOCTATHUECKOTO,
Hapy’KHOTO M BHYTPEHHEro CKeleTa Yy JKUMBOTHbIX. llepenBuxenue y
OJTHOKJIETOYHBIX  (aMEOOBHIHOE, JKITYTHKOBOE). MBIIEYHbIE JBW)XKECHHUS Y
MHOTOKJIETOUYHBIX: MOJET HACEKOMBIX, MTHII, IJIABAHUE PBIO, NBHKEHUE IO CYIIIE
MO3BOHOYHBIX JKMBOTHBIX (Moi3aHue, Oer, xoabba u npyroe). PrryakHbie
KOHEYHOCTH.

[luTaHne W TUIIEBapeHHE Yy >KUBOTHBIX. 3HaueHHE NUTaHus. [lutanue u
MUIIEBAPEHUE Y MOPOCTEHMIMX. BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE
MUIIECBAPEHUE, 3aMKHYTasi W CKBO3HAas IIMILIEBApUTENIbHAs CHUCTEMA Y
0ecri03BOHOYHBIX. [IMIIeBapUTENbHBIA TPAKT Y MO3BOHOYHBIX, MUIIEBAPUTEIIbHbIC
xene3pl.  ®DepmeHThl.  OCOOEHHOCTM  NUIIEBAPUTEIBHOM  CUCTEMBI Y
MPEACTABUTENECH OTPSII0B MIIEKOUTAIOIINX.

JlpixaHue JKMBOTHBIX. 3HaYeHHe JbpIXaHus. [a3000MeH uyepe3 BCIO
noBepxHocTh KieTku. JKaOepHoe npixanue. HapyxHble W BHYTpEHHUE >KaOpBbl.
KoxxHoe, TpaxeiliHoe, J€rouHoe npixaHue y ooOwutartenedt cymu. OcoOeHHOCTH
KOXHOTO JIbIXaHUsl. POJIb BO3IYIIHBIX MEIIKOB Yy MTHLI.

TpaHcnopT BELIECTB Yy KUBOTHBIX. POJIb TpaHCOpTa BELWIECTB B OpPraHU3ME
JKUBOTHBIX.  3aMKHyTass M  HE3aMKHYTas  KpPOBEHOCHBIE  CHCTEMBI Y
6ecrno3BoHOUYHBIX. Cepile, KpOBEHOCHBIE cocynbl. CIUHHOW M OPIOLIHOM COCY/IbI,
KaMWUISPbl, <JIOKHBIE CEpALa» Yy J0XKIAeBOro 4epBsi. OCOOEHHOCTH CTPOEHUS
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Yy MOJUIFOCKOB M HaceKoMmbIX. Kpyrum
KPOBOOOpAIICHHS U OCOOCHHOCTH CTPOEHUS CEepIel] Y MTO3BOHOYHBIX, YCIOKHEHUE
CUCTEMBI KPOBOOOpAITICHUSI.

Belnenenre 'y JKMBOTHBIX. 3HA4YEHHUE BBIICJICHUS KOHEYHBIX NPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENIbHBIE BAKYOIH Y MPOCTEUIINX. 3BE3qUATHIE KIETKH
YW KaHaJIbLbl y IUIOCKUX YEpBEW, BBIACIHUTENIbHbIE TPYOOUKM U BOPOHKU Y
KOJIbYaThIX YepBeil. MaabIUIUEBBl COCYbl y HACEKOMBIX. [1ouku (TysmoBUIIHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBOM Iy3bIpb Yy TIO3BOHOYHBIX JKUBOTHBIX.
Oco0eHHOCTH BbIICNICHUS Y NTHIL], CBI3aHHBIE C TIOJIETOM.

[ToxpoBbl Tena y >KMBOTHBIX. [IOKpOBBI y O€CIO3BOHOYHBIX. Y CIOXHEHUE
CTpOEHHUsI KOXXM y TO03BOHOUHBIX. Koka Kak opraH BblaeieHus. Poiib KOXH B
temtootnaue. IIpousBoaueie koxu. CpencTBa MACCUBHOW M aKTUBHOW 3aIUTHI Y
YKUBOTHBIX.

KoopnuHauus W peryiasiuus  SKM3HENEATEIbHOCTH Yy  >KMBOTHBIX.
PazipaxuMoCcTh 'y  OJIHOKJIETOYHBIX KHUBOTHBIX. Takcucel (oroTakcuc,
TpoOTaKCUC, XEMOTAKCHC W Jpyrue Takcuchl). HepBHas perymsmus. HepBuas
cucrema, e€ 3HaueHue. HepBHas cucreMa y OECHO3BOHOYHBIX: ceTyaTas
(muddysnas), crBomoBas, y3noBas. HepBHas cuctema y TMO3BOHOYHBIX
(TpyOuaras): roJIOBHOM U CIMHHOW MO3T, HEPBBI. Y CIOKHEHHE T'OJOBHOTO MO3ra



oT pei0 10 mutekonuTaromux. [losBIeHne OOMBIIUX MOTyMIapui, KOPbI, 00PO31 U
W3BWIMH. ['ymopanbHasi perynsius. Pojlb TOPMOHOB B JKHU3HU JKMUBOTHBIX.
[TomoBeie ropmonsbl. IlomoBoit mumopdusm. OpraHbl 4YyBCTB, UX 3HAYCHHUE.
Peuenrtopsl. Ilpocthie u cnoxuble ((paceTouHbie) riaza y HacekoMbix. Opran
3peHUs U ClyXa y MO3BOHOYHBIX, WX YyclokHeHHe. OpraHbl OOOHSHMS, BKyca U
OCsi3aHMSl Y OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOM JIMHUU
y psIO.

[loBenenue KUBOTHBIX. BpoknéHHoe u NpUOOPETEHHOE TOBEICHUE
(MHCTUHKT ¥ HaydeHue). Haydenuwe: ycioBHble pediekchl, HMMIPUHTUHT
(3ameyatyienue), uHcalT (moctmxenue). [loBegeHue: nuieBoe, 0OOPOHUTENBHOE,
TEppUTOPHAIbHOE, OpayHOe, nccaeaoBaTesbckoe. CTUMYJIIbI IOBEICHHUS.

PasMHOXeHHE W pa3BUTHE >KUBOTHBIX. DECIIONOE€ pPa3MHOKEHHE: [IEJICHHE
KJIETKH OJHOKJIETOYHOTO OpraHM3Ma Ha JBe, IOYKOBaHHE, (parMeHTaIus.
[TonoBoe pa3sMHoOxkeHue. [IpenmyiecTBO MOJIOBOTO pa3MHOKEHHs. I[losioBble
xKenesbl. SAudHuKd U ceMeHHUKU. [lonoBbie kieTku (rameTsi). Omio10TBOPEHUE.
3urota. llapreHorene3. 3apoapimieBoe pa3zButhe. CTpoeHHE dillla TTHIEHL.
BHyTpuyTpoOHOE  pa3BUTHE MJIEKONUTAIOIIUX. 3apOJBIIIEBbIE  OOOJOYKH.
[ImanenTa (merckoe MECTO). [Tynounslii KaHaTHUK (mymoBUHA).
[TocTamOpuoHanbHOE pa3BUTHE: TpsiMoe, Hempsimoe. Metamopdo3 (pa3BuTHe C
MPEBPAIEHUEM ): TIOJIHBIN U HETIOJTHBIH.

Jlabopamopnvie u npakmuueckue pabomal.

O3HaKOMJIEHHE C OpraHaMy OIMOPbI U JBHKEHUS Y )KUBOTHBIX.

N3yyenue crnoco0oB MOTJIONMIEHHUS MUY Y )KUBOTHBIX.

N3yyenue cnocoOoB JAbIXaHUs y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMM OPraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3yueHne MOKPOBOB Teja Y )KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

dopMupoBaHUE YCIOBHBIX PEIIEKCOB y aKBAPUYMHBIX PHIO.

Crpoenue siflia 1 pa3BUTHE 3apPOJIbIIIA MITULIBI (KYpPHULIBI).

3. CucremaTrnyeckue rpynimbl ;)kWBOTHBIX

OCHOBHBIC KaTErOpUM CHUCTEMATHKH JKUBOTHBIX. BuJ Kak OCHOBHas
CUCTEMaTHYeCcKass KaTeropusi >KMBOTHBIX. Kiaccudukamms xuBoTHbIX. Cuctema
KUBOTHOTO MHpa. CHUCTEMAaTUYECKUE KaTerOpuu KUBOTHBIX (L[apCTBO, THIIL, KJIacc,
OTpsiJi, CEMEMCTBO, pOJ, BHUJI), UX COMOJYMHEHHE. bHUHApHas HOMEHKJIaTypa.
OTpaxkeHrne COBPEMEHHBIX 3HAHUW O NPOUCXOKIACHUU U POJCTBE KUBOTHBIX B
KJ1acCU(PUKAIUN KUBOTHBIX.

OAHOKJIETOUHBIE KUBOTHBIE — IPOCTENIINE. Crpoenue "
KU3HEIEATeILHOCTh MpocTermmx. MectooOutanue u oopa3 xxu3Hu. O06pa3zoBaHue
UCTHl TIPU HEOJAronpUATHBIX YCIOBUAX cpelbl. MHorooOpa3ue MNpoCTEHIIMX.



3HadeHWE MPOCTEHIINX B MPUPOJIEC U JKU3HU YeloBeKa (00pa3oBaHHME OCATOYHBIX
nmopoj, Bo30ynuTenu 3abosieBaHWi, cCUMOWOTHYECKHE BHbI). IlyTm 3apaxeHus
YeJIOBEKa W MEpPhl MPOGUIAKTUKH, BBI3BIBAEMBIE OJHOKJICTOYHBIMH SKHBOTHBIMU
(ManspUHHBIN TIa3MOIUN).

Jlabopamopnvie u npakmuueckue pabomaul

HccnenoBanue ctpoeHus HHPY30pUH-TydeIbKd W HaOmoneHue 3a e€
nepeaBmwKeHreM. M3yueHne xeMoTakcuca.

MHuoroo0pasue npocremux (Ha roTOBBIX MpenapaTax).

W3roTtoBienre Mojenu KIETKU NpocTeiiiero (aMeéonl, MHOY30puu-TyPesbKu

U JIpyTOe.).
MHoOroK/JIeTOYHbIE ’KMBOTHBIE. KuieyHomnosiocTHbIE. OO6mras
XapaKTepUCTHKA. MectoobuTanue. OcobenHocTu CTpPOCHUS u

KU3HEIEATEIIBHOCTH. DKTOJAEpPMa U SHTOAEpMA. BHYTPUIIOIIOCTHOE U KIIETOYHOE
nepeBapuBaHue nuuiM. Perenepanus. Pednexc. becnonoe pa3zMmHoxeHue
(moukoBanue). IlomoBoe paszmHoxkenue. I'epmadpoautuzm. PazgenbHOMOIBIE
KHILIEYHOTIOJIOCTHBIE. MHuoroobpa3sue KHUILIEYHOTOJIOCTHBIX. 3HaueHue
KHILIEYHOMIOJIOCTHBIX B MPUPOJIE M KU3HU 4eroBeka. KopanaoBble MOJMIBI U UX
poJb B prichooOpa3oBaHUM.

Jlabopamopnwie u npakmuueckue pabomol.

HccnenoBanre CTpOEHUST MNPECHOBOJHOM THUAPbl U €€ TepelBHKCHUS
(IIKOJIBHBIN aKBapUYM).

HccnenoBanrie mnuTaHUS THAPHI JaQHUSMUA M IHUKJIONAMH  (IIKOJBHBIH
aKBapuyMm).

N3roroBneHne MOAEIN MTPECHOBOAHOMN THUAPHI.

Ilnockue, KpyrJible, KoJb4yaTble 4epBH. OOmas XapaKTepUCTHKA.
OCOOEHHOCTH CTPOEHUS U KU3HENEATETbHOCTH IJIOCKUX, KPYTJIBbIX M KOJbYAaThIX
yepBeil. MHuoroobOpasue uepBeil. [lapazuTudeckue IMIOCKWE W KPYTJIbIe YEPBHU.
[{ukibl pa3BUTHS MEUYEHOYHOTO COCANBINNKA, OBIUBETO IICMHS, YEIOBEYECKOMN
ackapubl. YepBH, UX NOPHUCHOCOOJICHHUS K MapasUTU3MY, Bpel, HAHOCUMBIH
YeJIOBEKY, CEJIbCKOXO3SHUCTBEHHBIM pACTEHUSIM M KUBOTHBIM. Mephl 10
NPEAYNPEXKICHUIO 3apaKEHUs] TMapa3UTUYECKUMHU 4YepBsiMU. Poiib depBeil Kkak
MOYBOOOPA30BATEIIECH.

Jlabopamopnsie u npakmuyueckue padoomeol.

HccnenoBaHue BHEIIHEro CTpOEHHUs AoxzAeBoro uepss. HaOmionenue 3a
peakuuen 10KAEBOTr0 YEPBs HAa pa3ApaKUTEIIH.

HccnenoBaHre BHYTPEHHETO CTPOEHHSI JOKIAEBOIO uepBid (Ha TOTOBOM
BJIYKHOM Iperapare U MUKponpenapare).

N3yyenue npucnocoOiIeHuil Mapa3suTUYECKUX YepBed K Mapa3uTusMy (Ha
TOTOBBIX BJIQYXKHBIX U MUKpOMpEnaparax).



Yienucronorue. O6miast xapaktepuctuka. Cpenbl sxu3HH. BHemrnee wu
BHYTpEHHEE CTPOCHHE  WICHHUCTOHOTHUX. MHOroo0pasue  YJICHUCTOHOTHX.
[IpencraBuTeny KiIaccos.

Pakoo6Opa3zubie. OcOOEHHOCTU CTPOCHUSI U KU3HEAESITEIILHOCTH.

3HaueHne pakooOpa3HbIX B IPUPOJIE U KU3HU YEJIOBEKA.

[TaykooOpa3nuble. OCOOEHHOCTH CTPOCHUSI U JKU3HENESITEILHOCTH B CBS3U C
KU3HBIO Ha cymie. Knemu — BpeAuTen KyJIbTYpHBIX PACTEeHHI U Mephl OOPHOBI €
HuMu. [lapasuTndeckue kiemu — BO3OYAMTENM M MEPEHOCUYUKH OMACHBIX
Oose3Hel. Mepsl 3a1uThl OT Kiieliei. Poib kierieit B mouBooOpa3oBaHUMU.

Hacexomble. OCOOEHHOCTH CTPOEHUS U JKU3HEIEATENbHOCTH. Pa3MHOXKEHME
HAaCEKOMbIX M  Tumbl pa3Butus. Otpanel  HacekoMbiX: [IpsMOKpbLIbIE,
PaBHOKpBLIBIE, [TomykeCcTKOKpBLIBIE, Yenryekpouible, JKecTkokpbLibIE,
[lepenonuarokpeuisie, JIBYKpblIble M Apyrue. HacekoMmble — NEpEHOCUUKHU
BO30yauTeNed M mapa3uThl YelIoBEeKa W JOMAIllHUX KUBOTHBIX. Hacekombie-
BpEAUTENN caja, oropoja, mojs, Jieca. HacekoMble, CHMKAIOIINUE YUCICHHOCTh
BpeauTenen pacreHuid. lloBeneHME HACEKOMBIX, HWHCTUHKTBL. Mepbel 1o
COKpAILIEHUIO YHUCIEHHOCTH HACEKOMBIX-BpeAUTENeH. 3HAUEHHE HACEKOMBIX B
IPUPOJE U )KU3HU YEJIOBEKA.

Jlabopamopnwie u npakmuueckue pabomol.

HccnenoBaHre BHEIIHETO CTPOEHUS HACEKOMOTo (Ha MpUMEPE MaiCKOro
KYKa WIH IPYTUX KPYIHBIX HACEKOMBIX-BPEAUTEINEH).

O3HakOMJIEHHE C Pa3IMYHBIMU TUIIAMU Pa3BUTHS HACEKOMBIX (Ha MpHUMeEpe
KOJIJICKITHM ).

MoJutrocku.  OOmass  xapakTepucTuka. MecTooOuTaHue  MOJUTIOCKOB.
CrpoeHre W TpoLECChl KU3HEAEITEIbHOCTH, XapaKTepHbIE ISl OpPIOXOHOTHX,
JIBYCTBOPYATHIX, TOJOBOHOTMX  MOJUIIOCKOB. YepThl  MPUCHOCOOIEHHOCTU
MOJUTIOCKOB K cpeae obOutaHus. PasMHOXeHHE MOJUIIOCKOB. MHorooOpaszue
MOJUTIOCKOB. 3HaY€HUE MOJITFOCKOB B IPUPOJE U KU3HU YETIOBEKA.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBaHre BHEIIHETO CTPOCHHUS PAKOBUH TPECHOBOAHBIX M MOPCKHUX
MOJUTIOCKOB (paKOBHHBI 0€33y0KH, MEPIOBUILIbI, TPYAOBUKA, KATYIIKU U APYTHE).

Xopaosble. OOmas xapakTepUCTHKA. 3apOJBIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucrematuueckue rpynmbl XopAoBbix. [loatun becdyepenHbie (JIaHLIETHUK).
IToxrun Yepennsie, niu [103BOHOYHEIE.

Pp10b1. OO11as xapaktepuctuka. MecTooOuTaHuE U BHEIIHEE CTPOEHUE PbIO.
Oco0OeHHOCTH BHYTPEHHETO CTPOCHUS U TPOLECCOB KUZHEACSATEIbHOCTH.
[Tpucnoco0aeHHOCTh PBIO K yCHOBHSAM oOuTaHus. OTIMYUS XPSIIEBBIX PbIO OT
KOCTHBIX pbIO. Pa3mMHOXeHue, pa3BuUTHE W MHUrpalus pbIO B MPHUPOJE.



MHuoroo6pa3ue pri0, OCHOBHBIE CUCTEMAaTHUYECKUE TPYyNIbl pbl0. 3HaUeHue poid B
IPUPOJIE U JKU3HU YeNIOBEKa. X035 HCTBEHHOE 3HaUEHHUE PHIO.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBaHue BHEIIHETO CTPOEHUS U OCOOEHHOCTEW NEPEIBUKEHUS PhIOBI
(Ha mpuMepe KMBOM PBIOLI B OaHKE C BOJIOM).

HccnenoBaHnre BHYTPEHHEIO CTPOEHHUs PbIOBI (HA NpUMEpe TOTOBOrO
BJIQYKHOT'O MpeTapara).

3emHoBOAHBbIe. OOmast XxapakTepuctuka. MecTooOUTaHHE 3€MHOBOJIHBIX.
OcobenHoctu BHEILIHETO 17} BHYTPEHHETO CTpOEHUH, IIPOLIECCOB
KU3HENIECATEIIBHOCTH, CBA3AaHHBIX C BBIXOJAOM 3€MHOBOAHBIX Ha  CywIy.
[Iprucnoco6IeHHOCTh 36MHOBOJIHBIX K )KM3HU B BOJIE M Ha cyuie. PazMHOXeHue u
pa3BUTHE 3€MHOBOAHBIX. MHOrooOpasne 3€eMHOBOAHBIX M HUX OXpaHa. 3HAUCHHUE
36MHOBO/IHBIX B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIpecmbikaromuecs. Oobmas XApaKTEPHUCTHKA. MecTooburanue
npecMmbIKaromuxcsi. OCOOEHHOCTM  BHEIIHET0 M BHYTPEHHETO  CTPOECHUS
npecmbikaromuxcs.  [Iponeccel  ku3HepestenbHOcTU.  [IpucnocobieHHOCTh
NPECMBIKAIOIIMXCS K  KU3HM Ha cyme. PasMHOXeHHME U pa3BUTHE
npecMbIKaromuxcs. Perenepauus. MHoroo0pasue MNpEeCcMBIKAIOMIMXCS H  HX
OoXpaHa. 3HaYEHHUE NPECMBIKAIOUIUXCS B IPUPOJIE U KU3HU YEIOBEKA.

Iuosl. O6mas xapakrepuctuka. OCOOEHHOCTH BHEIIHETO CTPOECHUS MTHIL.
OCco0OEHHOCTH BHYTPEHHETO CTPOEHHUS U MPOLIECCOB KU3HENEATEIbHOCTH NTHILL.
[Tpucnoco6nenus nrui k nonéty. [loBenenue. PasMHOXKeHWE U pa3BUTHE TTHIIL.
3a0ota o motoMcTBe. Ce30HHBIE SBJICHUS B XU3HU NTUL. Murpanuu mnTull, Ux
n3ydeHne. MHorooOpasue MTHI. DKOJOTHYECKHE TPYHIbl NOTHUI] (TI0 BBIOOPY
YUHUTENSl Ha TpPUMEpPE TPEX SKOJOTUYECKHX TPYHI C YYETOM pacHpoCTpaHEHUs
nTul B peruone). [Ipucnoco0naeHHOCTh NMTHIl K Pa3Iu4HbIM YCIOBHSM CPEbL.
3Ha4YEHHE NTULl B IPUPOJIE U )KU3HU YEIIOBEKA.

Jlabopamopnsie u npakmuyueckue pabomeol.

HccnenoBanrie BHEIIHETO CTPOEHHUS U MEPhEBOr0 MOKPOBA MTHIL (Ha IPUMEPE
yyyesa MTULl U Habopa NMepheB: KOHTYPHBIX, TyXOBBIX U MyXa).

HccienoBanme 0COOEHHOCTEN CKEIETA MTULIBIL.

Muiekonuraouue. O6mas XapaKTEpPUCTHKA. Cpenpl KU3HU
mitekonuTaomux. OcoOEHHOCTH BHEIIHETO CTPOCHMsI, CKelleTa U MYCKYJaTyphl,
BHYTpEHHEro cTpoeHus. lIpouecchl ®KU3HENEATeNTbHOCTH. Y CIOXHEHUE HEPBHOMN
cucrembl. IloBenenue miekonutatrommx. Pa3mHoxeHue u passutue. 3aborta o
MIOTOMCTBE.

[lepBo3Bepu. OpnHonpoxoansle (siuekmanymue) U Cymuarble (HHU3LIME
3Bepu). [lnanenrapupie Miaexonuraromue. MHOrooOpasue MIECKOMUTAOMHUX (TI0
BbIOOPY yUUTENS U3y4aroTCsl 6 OTPsIIOB MIEKONUTAIOIUX HA IPUMEPE IBYX BHUJIOB



u3 Kaxaoro otpsina). Hacekomosimabie u Pykokpeuisie. ['pei3yHbl, 3aiiiieoOpasHbie.
Xumnele. Jlactonorue u Kuroodpasusie. [lapHokonbeiTHbie 1 HenmapHOKOIBITHBIE.
[TpumaTtel. CemeiicTBa oTpsAia XUIIHbIE: COOaUbH, KOIIAYbU, KYHbH, MEABEKbH.

3HaYeHWEe  MIICKONUTAOIIMX B  TNPUPOAE W JKA3ZHU  YEJIOBEKa.
MiekonuTaronme — NEPeHOCYUKH BO30YUTENECH OMmacHbIX 3abosieBaHU. Mepbl
00pbOBI ¢ TpbI3yHaMu. MHOroo0pa3ue MIECKOMUTAIOIIUX POTHOTO Kpasl.

Jlabopamopnsie u npakmuyueckue padomeot.

HccnenoBanre 0coOEHHOCTEN CKelleTa MIEKOMUTAIOIIUX.

HccnenoBanrie ocobeHHOCTEN 3yOHOM CUCTEMbl MIIEKOTTUTAIOIIUX.

4. Pa3BuTHE )KMBOTHOIO MMpa Ha 3emJie

OBOJIIOLIMOHHOE Pa3BUTHE JKUBOTHOTO MHpa Ha 3emiie. Y CIIOKHEHHE
JKABOTHBIX B MPOLIECCE IBONIOLMH. J[OKa3aTenbCcTBa HBOJIIOLMOHHOTO DPAa3BUTHSA
KUBOTHOro Mwupa. Ilaneonrosorus. Jckomaemple OCTAaTKM JKMBOTHBIX, WX
u3yyeHue. MeToapl HM3ydeHMs MCKOIIAEMBIX OCTaTKOB. PecraBpauus IpeBHHUX
YKABOTHBIX. «/KMBBIE NCKOIAEMBIEY» JKUBOTHOTO MHUPA.

KuzHp XUBOTHBIX B BojA€. OIHOKJIETOYHBIE >KUBOTHBIC. lIpoumcxoxaeHue
MHOTOKJIETOYHBIX UBOTHBIX. OCHOBHBIE 3Tallbl 3BOJIOUUA OECIO3BOHOYHBIX.
OCHOBHBIE 3Tallbl 3BOJIIOLMY IT03BOHOYHBIX )KMBOTHBIX. BeIMEpIIIE KUBOTHBIE.

Jlabopamopnwie u npakmuueckue pabomol.

HccenenoBanre MCKOMAaEMBbIX OCTATKOB BBIMEPIINX JKUBOTHBIX.

5. 7KuBOTHBIC B IPUPOAHBIX COO0IIECTBAX

JXuoTHble U cpena oOuTaHus. BiusHue cBeta, TeMnepaTrypbl U BIaKHOCTU
Ha JKUBOTHBIX. [IpucnocobIeHHOCTh KUBOTHBIX K YCIOBUSIM Cpebl OOUTaHUS.

[Tonmynsinquu KMBOTHBIX, MX XapakKTepUCTUKH. OAMHOYHBIA W TPYIIIOBOU
o0pa3 xu3HU. B3auMOCBSA3M KUBOTHBIX MEXKy COOOM U C APYTMMHU OPraHU3MaMHU.
[IumeBbie CBA3M B MPUPOJHOM coobmiecTBe. [IumieBbie ypoBHH, 3KOJIOrHUYECKas
nupaMuia. JKocucTema.

JKuBOTHBIIT MUp TpUPOIHBIX 30H 3eMiu. (OCHOBHBIE 3aKOHOMEPHOCTH
pacrpeneneHus )XKUBOTHBIX Ha riaHere. dayHa.

6. ZKMBOTHBIE U YeJIOBEK

Bo3geiicTBue 4enoBeka Ha KUBOTHBIX B NPHUPOJE: MPSIMOE M KOCBEHHOE.
[TpombiciioBbI€ )KUBOTHBIE (pbIO0JIOBCTBO, 0X0Ta). BeneHue npompicia sKMBOTHBIX
Ha OCHOBE HAYYHOTO IMOJAX0/a. 3arpsi3HEHNE OKPYKaOIEH CPEbl.

OpomaiiHuBaHue >KUBOTHBIX. CeleKkuusi, MOpoAbl, UCKYCCTBEHHBIH OTOOD,
JVKHUE MPEIKU JOMAIIHUX KUBOTHBIX. 3HAYEHHUE AOMAIIHUX YKUBOTHBIX B KU3HH
yenoBeka. JKUBOTHBIE CEIBCKOXO3AWCTBEHHBIX yroaud. Metoasl OOpbOBI ¢
YKUBOTHBIMU-BPEIUTEISIMU.

['opong kak ocobas UCKyCCTBEHHas Cpela, CO3/JaHHAs YEJIOBEKOM.
CuHaHTpONHBIE BUABI >KUBOTHBIX. YCIOBUS HMX OOWTaHUs. becrno3BOHOUYHBIE U



MMO3BOHOYHBIE KMBOTHBIE TopoAa. AJanTtanusi >KUBOTHBIX K HOBBIM YCIIOBHSIM.
PexpealmoHHblld Tpecc Ha JKUBOTHBIX JHUKHX BHJIOB B YCIOBHUSX TOpPOJA.
be3nagzopHele  noMamHue ~— KUBOTHbIe.  [IuTtomHuku.  BoccranoBieHwue
YUCJICEHHOCTU PEIKUX BHUJOB >KMBOTHBIX: 0OCO00 OXpaHsE€Mble MPUPOJIHBIE
tepputropun (OOIIT). Kpacnas xuura Poccun. Mepbl cOoxpaHEeHHs] >KMBOTHOTO
MHpa.

9 KIIACC

1. YesioBeK — OHOCOIHAJLHBIN BH/T

Hayku o uenoBeke (aHatomusi, (pU3UOJIOTHS, MCUXOJIOTHUS, aHTPOIOJIOTHS,
TUTHEHA, CAHWUTApHUsS, OHKOJOTUs 4YeloBeKa). MeToapl H3y4YeHHs OpraHu3Ma
YeJIOBEKAa. 3HAYEHUE 3HAHUN O YEIOBEKE Il CAaMOMO3HAHMS M COXPaHEHUs
310poBbsi. OCOOEHHOCTH YeJIOBEKa KaK OMOCOIMAILHOTO CYIIECTBA.

MecTo denoBeKa B CHCTEME OpPraHMYECKOro Mupa. YemoBeK KakK 4YacTh
npupoasl. CrucTeMaTnyeckoe MOJ0KEHHE COBPEMEHHOro uyesioBeka. (CXO0JCTBO
YeJoBeKa ¢ MieKonuTaromuMu. OTaudue 4eaoBeKka oT npuMaroB. JlokazarenscTBa
YKUBOTHOTO MPOUCXOKIACHUS 4YeTOoBeKa. UenoBEeK pa3yMHbIA. AHTPONOTEHE3, €ro
sTanbl. buonormyeckue u conuanbHbie (HAKTOPhl CTAHOBJICHHUS YEJIOBEKA.
YenoBeueckne pachl.

2. CTpyKTypa opraHusma 4yejiOBeKa

CrtpoeHrie 1 XUMHUUYECKHI cocTaB KieTKu. OOMEH BEIECTB U IMPEBpaIICHHE
DHEPruu B KieTke. MHOroobpasmue KIeTok, ux jaeneHue. HykienHOBbIE KUCIOTHI.
I'enpl. XpoMocoMbl. XpOMOCOMHBIM Habop. Mwurto3, meio3. ComaTHyeckue u
MoJOBbIe KJIETKA. CTBOJOBBIC KIETKH. THWMbI TKAaHEW OpraHW3Ma 4YEJIOBEKa:
AMUTENUANIbHBIC, COCMHUTENIbHBIC, MBbIIICUHbe, HEpBHAsA. CBOWCTBA TKaHEH, HUX
dbynkuuu. Opranbl U cUCTeMbl OpraHoB. OpraHmsM Kak e€JuHOE IIeJoe.
B3anMocCBs13b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTAa3a.

Jlabopamopuvie u npakmuyeckue padomol.

N3ydyeHne  MHKPOCKOIIMYECKOTO  CTPOCHMsS  TKaHed (Ha  TOTOBBIX
MUKpOIpenaparax).

Pacrio3naBanue opraHoB ¥ CHCTEM OPTaHOB YeJIOBEKa (110 TaOJIHIIaMm).

3. HelporymopaJjbHas peryjasiius

HepsHas cucrema yenoBeka, €€ opranusanus 1 3HaueHue. HerpoHsl, HEpBHI,
HepBHBIE y31bl. Peduiekc. PednekropHas ayra.

Penentopsl.  [IByxHEHpOHHBIE U TPEXHEUPOHHBIE PEQPIEKTOPHBIE HYTH.
CrinHHOM MO3T, ero crpoenue u GyHKIuH. Pedrexcel cnmHHOro Mo3sra. ['onoBHOM
MO3T, ero cTpoeHue W ¢GyHkuuu. bonbpmme momymapusi. Pedrekcsl TogoBHOTO
Mo3sra. besycioBHble (BpOXIEHHBIE) U YCIOBHBIE (MpHOOpETEHHBIE) PEdIICKCHI.
Comaruueckas HepBHas cuctema. BereraruBHasi (aBTOHOMHas) HEpBHAsI CUCTEMA.
HepBHas cucrema kak equHoe nenoe. Hapyuienust B paboTe HEpBHOW CUCTEMBI.



['ymopanbHast perymsuus QyHKOUE. OHAOKpUHHAs cuctema. JKenessl
BHYTpPEHHEW cexkpenmu. JKene3sl cmemaHHOM cekpenuu. ['OpMOHBI, X pOJb B
perynauud  GU3MONOTMYECKUX (PYHKIMH OpraHm3ma, pocTa U Pa3BHUTHUAL
Hapymienue B pabore »HIOKpUHHBIX ken€3. OcobeHHocTH pedieKTopHOM u
TYMOpPaJIbHOU peryssiuu GyHKIUA OpraHusma.

Jlabopamopnsie u npakmuyeckue padomeot.

N3ydeHue roJ0BHOTO MO3Ta YyesloBeKa (10 MYJIsKaMm).

N3ydeHne n3aMeHeHus pa3Mepa 3payka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa u JBUKEHHUE

3Ha4YeHHE ONIOPHO-ABUIATENIBHOTO anmnapara. CKeJleT 4eJIoBeKa, CTPOCHUE €T0
otnesioB U QpyHkuuu. KocTu, UX XMMHUUYECKUN COCTaB, CTpoeHue. Turmbl KOCTEH.
Poct koctent B nnmmHy U TommuHy. CoenuHenue koctel. Ckener ronossl. Ckener
TynoBuiia. CKeJaeT KOHEUYHOCTeH U MX mosicoB. OCOOEHHOCTU CKelleTa 4elloBeKa,
CBS3aHHBIE C IIPSMOXO0XKICHUEM U TPYIOBOU IEATEIBHOCTBIO.

Mpiieynass cucrema. CtpoeHne W (DyHKIMM CKelneTHhIX Mblm. Pabota
MBIIIILL: CTaTUYeCKas M JUHAMUYECKas, MBIIIbI Crudaresm W pa3rudaTelu.
Yromnenune wbimn. ['mnoauHamus.  Posib  IBUTaTeNbHOM  AKTUBHOCTH B
COXPaHEHUHU 3710POBbSI.

Hapymienuss onopHoO-ABUratesibHOM CUCTEMBI. Bo3pacTHble W3MEHEHUs B
ctpoenun kocted. Hapymenne ocanku. IlpegynpexieHne HCKPUBICHHUS
MO3BOHOYHMKA W pa3BUTHs Tuiockoctonus. [Ipopunaktuka tpaBmarusma. [lepBas
IIOMOIIb IIPY TPABMAX OIOPHO-ABUTaTEJIBHOIO armnapara.

Jlabopamopnwie u npakmuueckue pabomol.

HccenenoBanne CBOMCTB KOCTH.

N3yuyenue cTpoeHus KocTen (Ha MyJisKax).

N3yyeHue cTpoeHus: MO3BOHKOB (Ha MYJISIKAX).

OmnpeneneHne TMOKOCTH ITO3BOHOYHHKA.

M3mepeHne Maccel U pocTa CBOEro OpraHu3ma.

N3yuyeHue BIUSHUSA CTATUYECKOM U JUHAMUYECKOW HAarpy3KW Ha yTOMJICHUE
MBIIILI.

BrIsiBnEeHME HapylIEeHUST OCAHKHU.

OnpeneneHne NPU3HAKOB INTIOCKOCTOIIHS.

Oxa3zaHue nepBoii MOMOIIM MPU NOBPEXKIECHNUN CKEJIETa U MBIILILI.

5. BHyTpeHHss cpeaa opraHusma

BuyTtpennsis cpena u e€ QyHkuuu. DopMeHHBbIE 3JIEMEHTHI KpPOBH:
SPUTPOLUTHL, JTEHKOIUTHI U TPOMOOLMTHI. ManokpoBue, ero npuanHbsl. KpacHblit
KOCTHBIM MO3T, €ro poJib B opranu3me. [lna3zma kpoBu. 110CTOSHCTBO BHYTpEeHHEN
cpensl (romeocrta3). CBépTeiBanue KpoBu. ['pynmbl kpoBu. Pesyc-gakrop.
ITepenuBanue kpoBu. JJOHOPCTBO.



Nvmynuter U ero  Buabl. DakTopbl, BIUSIONIME HA HUMMYHHUTET
(mproOpeTéHHbIE UMMYHOIC(DHUIUTHI): paaHalMOHHOE OOJyYeHHE, XUMHUYECKOE
OTpaBJICHHE, TOJOJaHKe, BOCHaleHue, BUpycHble 3aboneBanus, BUY-undexuus.
BunoukoBasi xenes3a, IuM@paTHiueckue y3ibl. BakiuHbl U Jie4eOHbIE CHIBOPOTKHU.
3nauenue padort JI. [Tacrepa u .M. MeunukoBa o U3y4yeHUI0 UMMYHUTETA.

Jlabopamopnsie u npakmuyeckue padomeot.

M3yyeHne MHKPOCKOIMYECKOrO0 CTPOEHUS KPOBH YEJIOBEKAa W JIATYLIKH
(cpaBHEHME) Ha TOTOBBIX MUKpPOIIpENapaTax.

6. KpoBooOpaimenue

Opranbl kpoBooOpamienus. CrtpoeHne u paboTta cepaua. ABTOMATH3M
cepaua. CepaeyHbld MUK, €r0 JUIATEIBHOCTh. bONBIION W Majblil Kpyru
KpoBooOpaiienus. J[Bmkenne kpoBu 1o cocygam. Ilynec. Jlumparnueckas
cucrema, JUMQPOOTTOK. Perymsuus nesTenbHOCTH cepAua U cocynoB. ['mruena
cepaedHo-cocynucTo  cuctembl.  IIpodunaktuka — cepaeyHO-COCYAMCTBIX
3a0oneBanuil. [lepBas momous Ipu KPOBOTEUEHUSIX.

Jlabopamopuvie u npakmuueckue padomoi.

N3mepeHne KpOBSHOTO JaBJICHHUS.

Omnpenenenue IMynbca U YUCIa CEPIEYHBIX COKPAIIECHUN B IOKOE M IOCIE
JO3UPOBAHHBIX (PU3NYECKUX HAIPY30K y YEJIOBEKA.

[lepBas momo1ipb Npu KPOBOTEUEHUSX.

7. JlpIxanue

Hpixanne u ero 3HayeHue. Opranbl gpixanus. Jlérkwe. B3auMocBs3b
CTpoeHus U (PYHKIUNA OpraHoB JbiXaHus. ['a3000MeH B JETKUX M TKaHIX.
JKuzHenHast €MKOCTh JErKUX. MexaHu3Mbl JbIXaHHS. JlpIXaTelbHbIE JIBUKEHUS.
Perynsiius nprxaHusl.

Nudeknmonnsie 00J€3HU, TEpeAaroecs: 4epe3 BO3AYyX, MPEeAyNpeKICHUE
BO3MIYIIHO-KAMENbHbIX ~ WHpeknuidi. Bpen  Tabakokypenws, ymnoTpeOIeHUs
HApKOTUYECKUX U TICUXOTPOIHBIX BemlecTB. Peanumanusa. OxpaHa BO3IyIIHOU
cpenbl. OkazaHue nepBoi MOMOILY MTPU MOPAKEHUU OPTaHOB JIbIXaHHUS.

Jlabopamopuwie u npakmuyeckue padomoi.

N3mepenne o6xBaTa rpyIHOM KJIETKU B COCTOSIHUM BAOXa U BbIIOXA.

Omnpenenenne 4acTOThI AbIXaHUs. BiausHue pa3nuvabix (akTOPOB HA YaCTOTY
JIbIXaHUSI.

8. IIluTanue U nuIIEeBapeHUe

[IutarenbHble BEMIECTBA M NMUILIEBbIE MPOAYKTHL. [IuTaHue m ero 3HadeHHUE.
[TumeBapenue. Opranpl NUIIEBapeHus, UX cTpoeHue U QpyHkuuu. OepMEHTHI, UX
ponb B nunieBapenuu. [lumeBapenrue B poToBoil mosocT. 3yObl U yXOJ1 32 HUMHU.
[InmeBapeHue B KelyJake, B TOHKOM M B TOJCTOM KHILIEYHUKE. BcacbiBaHue



MUTATENIbHBIX BellecTB. BcackiBanue Boabl. [IuiieBapuTenbHbIe Kene3bl: NIeYeHb U
MOKEITYIOUHAs Keje3a, UX PoJib B MUIICBAPEHUU.

MukpoOUOM 4YeloBeKa — COBOKYMHOCTh MHUKPOOPTaHM3MOB, HACEISIOIINX
OpraHus3M uenoBeka. Perynsuus numieBapeHus. MeTonbl HM3y4€HUs OpPTaHOB
nuieBapenus. Pa6oter W.I1. I1aBnoga.

['uruena nuranus. [lpenynpexaeHue TIUCTHBIX M KETYIOYHO-KUIICUHBIX
3a00/€BaHUM, NUUIEBBIX OTpaBieHUl. BiusHHe KypeHHs M aJKOrojias Ha
MUILEBapECHUE.

Jlabopamopnwie u npakmuyeckue padomui.

HccnenoBanue nerictBrsi pEPMEHTOB CIIOHBI HA KpaxMall.

HaOmnronenue neicTBUs )KEIyJJOYHOTO COKa Ha OEIKHU.

9. OOMeH BelecTB U NpeBpalleHue JHePrun

OOMeH BelIecTB W MPEBpAIlEHWE DHEPrUUM B OpPraHU3ME YEJIOBEKa.
[TnacTudeckuit u sHepreTudeckuii ooMeH. OOMEH BOJIbI U1 MUHEPAJIbHBIX COJICH.
OOMeH 0enkoB, YIJIEBOJIOB U KUPOB B opranusme. Perymsius oOMeHa BEIIECTB U
MIpEBpaIlEHUs SHEPTHUU.

Butamunbl 1 Ux ponb Jjs opranuszma. [locTyrieHre BUTAMUHOB C MHIIEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U THIIOBUTAMHUHO3bI. COXpaHEeHUE
BUTAMUHOB B MUIIIE.

Hopmbl 1 pexuMm nutanus. PanuoHanbHOe NMUTaHUE — (DAKTOP YKPETUICHUS
3n0poBbs. Hapyiienue oOMeHa BEIIecTB.

Jlabopamopnwie u npakmuueckue pabomol.

HccnenoBanne coctaBa MPOAyKTOB TUTAHUS.

CocraBiieHUE MEHIO B 3aBUCUMOCTH OT KaJIOPUUHOCTH THIIIH.

Cnoco0Obl coxpaHeHHs] BATAMUHOB B MUILIEBBIX MTPOAYKTaX.

10. Ko:ka

Crpoenne u dynkuun koxu. Koxka u e€ mnpousBomubie. Koxa wu
TepMoperyssinus. Biusaue Ha Koxxy (GakTOPOB OKpYKaIoeh Cpeibl.

3akanuBaHue U ero poib. CriocoObl 3aKanuBaHusl OpraHu3Ma. [ urueHa Koxw,
TUTUEHUYECKUE TpeOoBaHUs K oOjAekAe W oOyBH. 3a0ojeBaHMUs KOXH U HX
npeaynpexaenus. [IpodunakTuka u neppasi MOMOIIb MPU TEMJIOBOM U COJTHEUHOM
yIapax, 0)orax 1 0OMOpPOKEHUSX.

Jlabopamopnsie u npakmuyueckue padoomeol.

HccnenoBanue ¢ mOMOIIBIO JIYIIbI ThBUIBHOW U JIAJIOHHOM CTOPOHBI KUCTH.

Ornpenenenue KUPHOCTH PA3IUYHBIX YYACTKOB KOXKH JIUIA.

Onucanue Mep Mo yXOJy 3a KOXKeil Jihila U BOJIOCaMHU B 3aBUCUMOCTH OT THUIIA
KOXKHU.

Omnucanre OCHOBHBIX TUTUEHUYECKUX TPEOOBAaHUI K OJICKI€ U OOYBH.

11. Beigesaenue



3nauenue BbiaeneHusa. Opranbl BbiaesieHus. Opranbl MOYEBBIACIUTENBHOM
CHUCTEMbI, UX CTpoeHHE H (QYHKIUU. MHUKPOCKOIMUYECKOE CTPOCHHUE TOYKH.
Hedpon. O6pazoBanne mouu. Perynsmus ModeoOpa3oBaHUS U MOYEHCITYCKAHUS.
3abo0seBaHusl OPraHOB MOYEBBIICIUTEIILHON CUCTEMBI, UX TIPEIYIIPEKICHUE.

Jlabopamopnvie u npakmuyeckue padomui.

OrnpeneneHue MeCTONOOKEHUS TTOYEK (Ha MYJIsIKE).

Omnucanue Mep npodUIaKTUKH O0JIE3HEH MTOYCK.

12. Pa3MHOXKeHHEe U pa3BUTHE

Oprasbl penpoaykiuu, crpoeHue u ¢yHkuuu. I[lonossie xenesbl. [lomoBeie
kietkn.  OmnogorBopenue.  BHyTpuyTtpoOHOe  pasButhe. BiusHue Ha
AMOpHOHATBHOE pa3BUTHE (GaKTOPOB OKpYyKaromieh cpenbl. Poasl. Jlakranus. Poct
u pa3Butue peOEHka. [lonmoBoe co3peBanue. HacnemoBaHue NpPU3HAKOB Yy
yenoBeka. HacnencrBeHHble 00Jie3HU, WX TPUYMHBI W npeaynpexacHue. Hadbop
XpPOMOCOM, TMOJIOBBIE XPOMOCOMBI, T€Hbl. POJIb TEHETUYECKUX 3HAHUU s
naHupoBaHus cembu. MHbexkuuu, nepeparomuecss TMOJOBBIM MOYTEM, HX
NpO(PHIIAKTHKA.

Jlabopamopnvie u npakmuueckue padbomal.

Onucanve OCHOBHBIX Mep MO TpoduiakTrke WHEOEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIN]] u renaTur.

13. OpraHsbl 4yBCTB U CEHCOPHbIE CHCTEMbI

Oprassl 4yBCTB U UX 3HaueHHE. AHanu3aTopbl. CeHCOpHBIE CUCTEMEI. | '11a3 n
3penne. Ontuueckas cucrema rinaza. CerdyaTka. 3pUTENbHBIE PEUEHTOPHI.
3putenbHOe Bocnpustue. Hapyiienus 3peHust u ux npuuuHsl. ['urnena spenus.

VYxo u cinyx. Crpoenue u (GyHKIMM OpraHa ciyxa. MexaHusMm padoThl
ciayxoBoro ananuzaropa. CnyxoBoe Bocopusithe. Hapymenuss cioyxa U ux
pu4uHbL. ['nruena cimyxa.

Opranbl paBHOBECHS, MBIIIIEYHOTO YYyBCTBA, OCS3aHUs, OOOHSHHS W BKYyca.
B3auMoaencTBre CEHCOPHBIX CUCTEM OPTraHU3Ma.

Jlabopamopnvie u npakmuueckue pabomaul

OmnpeneneHue oCTPOTHI 3pEHUS Y YETIOBEKA.

N3yuyenue ctpoeHus opraHa 3peHus (Ha MyJishKe U BJIQXKHOM Ipenapare).

N3yueHne cTpoeHHs opraHa ciyxa (Ha MyJisKe).

14. IloBeneHne U NCUXUKA

[Icuxuka u mnoBeneHue uesnoBeka. [loTpeOHOCTM M MOTHBBI TOBEICHUS.
ConmanbHasi 0OyCIIOBJIEHHOCTh TMOBEAEHUSI uenoBeka. PediexkropHas Teopus
noBeneHus. Briciias HepBHas JesTENbHOCTh denoBeka, padotsl .M. CeueHona,
W.I1. TlaBnoBa. Mexanu3m o00pa3oBaHUsSI YCIOBHBIX peduiekcoB. TopmokeHue.
JvnHamuuecknii crepeorun. Posnbs ropMoHOB B moBeneHuu. HacnencrBeHHble n



HEHACJIEJICTBEHHBIE MPOTrpamMMbl TOBeNeHUsl y uesnoBeka. [IpucnmocoOurtenbHbIN
XapakTep MOBEICHMUS.

[lepBas m BTOpass curHaibHble cHCTeMBl. [lo3HaBaTenbHas IEATENBHOCTH
Mo3ra. Peur u mpmuienue. [lamsate u BHUMaHue. Omouuu. VHOuBHUayalbHbIE
OCOOEHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapEHHOCTH.
Tunsl BbICIIEH HEPBHOW AEATEIHLHOCTH U TeMiepaMmeHnTa. OcoOEHHOCTU TICUXUKU
yenoBeka. ['uruena (pu3smyeckoro ¥ yMCTBEHHOIO TpyzAa. PexxuMm Tpyzaa u oTabixa.
CoH u ero 3HaueHue. ['urnena cHa.

Jlabopamopnwie u npakmuyeckue padomui.

N3ydyeHne KpaTKOBPEMEHHOM MTaMSITH.

Omnpenenenue 00bEMa MEXaHUYECKOU U JIOTUYECKOM MaMsITH.

OneHka copMUPOBAaHHOCTH HABBIKOB JIOTHUECKOTO MBILIUICHHMS.

15. YeJ10BeK U OKPY Ka0IIas cpeaa

YenoBek U OKpy»Karolas cpesia. DKojJorudeckue (HpakTopsl U UX JAeCcTBUE HA
OpraHMW3M  YeJIOBEKAa. 3aBUCHUMOCTb 3J0POBbSl  4YEJIOBEKA OT  COCTOSHMSA
OKpyKarouien cpeapl. MUKpoKIMMaT KWiblx nomenieHuid. CoOioieHrue mpaBuil
IIOBEJICHUSI B OKPYKAIOIEH CpeJie, B ONTACHBIX U YPE3BBIYANHBIX CUTYAIUAX.

310pOBbE 4YEIOBEKA KakK COIMajbHas LEHHOCTb. MaKTOpbl, HApyLIAOIIHE
3I0pOBbE: TUNOJWHAMUS, KypeHHE, YINOTpeOJIEHHuE ajKOroJyis, HapKOTHKOB,
HecOAJIaHCUPOBAHHOE IMUTAaHUE, CTPECC. YKPEIUJIEHUE 3J0POBbS: AyTOTPEHUHT,
3aKajvBaHUE, ABUTAaTeNIbHAsl aKTUBHOCTb, cOanaHcHpoBaHHOE nuTaHue. KynbTypa
OTHOILIEHUSI K COOCTBEHHOMY 3JI0POBBIO M 3J0POBBIO OKpYy»Karolux. BcemupHas
Opra’u3anus 34paBOOXPaHCHMUS.

YenoBek kak yacTb Ouocdepbl 3emiiu. AHTPONOTEeHHbIE BO3ACUCTBUS Ha
npupony. Ypoanuzarus. [{usunuzamus. TexHOTeHHbIE U3MEHEHUSI B OKPY Kalolen
cpene. CoBpeMEHHbIE TJI00AIbHBIE FKOJIOTHYECKHE MPOOJIeMbl. 3HAYEHUE OXPaHBI
OKPY’KAIOLIEH Cpebl I COXPAHEHUS YEJI0BEYECTBA.

AHHOTaUMs K nporpamme mno npeamery — ouosorusi (10-11 xiacco1)0a30Bblit
YPOBeHb

[Ipu pa3paboTke MporpaMMbl MO OHOJOTHMH TEOPETHUUYECKYIO OCHOBY IS
OmpeNeSIieHUs] TMOAX0J0B K (OPMUPOBAHUIO COJIEPkKAHUS Y4YEOHOro mpeaMeTa
«buosorus» coctaBWIM: KOHIENTyajdbHblie Tnonoxkenus @OIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COoNIepKaHus, pe3yJbTaToB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOIUX MENIX U
MPUHLNNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoii dexpepanuu, a TaKkKe IMOJOXKEHHUS O
cnenuduke OMOIOTHY, €€ 3HAaUeHNUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICYCHUH



CYIIIECTBOBAHMSI YeIoBeYeCKOro obrmiecTBa. COryiacHO Ha3BAaHHBIM TOJIOKCHUSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJaJicHUE  OOyYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra | TMpUOOpETECHHE YMEHUH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
ypOBHE 00€CTIeUMBACTCSI PEIICHUEM CIICAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHalu3a JAHHBIX O MYTSX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUW W ONBITA, IMOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 gac B Hegento).

Cpok peanu3zanuu nporpamMmsbl — 2 rojia

COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (pusiocodueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMHUPOBAHMM COBPEMEHHON HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAHMUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUPOBAHMUE, CTaTUCTUUeCcKas oOpaboTKa
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbenos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUSI )KUBON TTPUPOJIBIY.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3iIMYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOLBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiud OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOC(EpHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
YKUBOU MIPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU



CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornyeckue
byHKIUN OETIKOB.

®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJrOK03a, pubo3a u  JAe30Kkcupubo3a),
nucaxapunpl - (caxaposa, JIaKTO3a) U MoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [uapoduibHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YII€BOAOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynknuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — NpuMep B3aUMOIEUCTBHUS
unen u (paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUECHUS KICTKHU.

Krnerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIIETOK:
3aMKHyTas HapykHas memOpana, moinekynsl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI TPOKaApHOTUYECKON KieTku. KierouHas crenka Oaktepuii. CTpoeHme
AYKAPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ ceoiicTBa M pyHKuuu. [{utornasma u eé
opranousibl. OgHomemOpannbie opradHousbl kietku: JIIC, ammapart [onbmxw,
au30coMbl. [10ayaBTOHOMHBIE OpPraHOM/bl KIETKH: MHUTOXOHAPHUH, TUIACTHUBI.
[Ipoucxoxxenrne MUTOXOHJpUM W TuiacTun. Bunbl mactun. HememOpanHbie
OpraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIM, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHHe sapa: suepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. lneiiaen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnmun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.



Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabora Ne 1. «3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
JKUBOTHBIX M OaKTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OTHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JTUCCUMUTISIINSA (PHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHbiit. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBILIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHue BellecTB, BBbIJICICHUE U
aKKyMYyJIUPOBaHWE OJHEPruu B KIETKE. OTallbl SHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuueckoil uH@oOpManuMu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunums — matpuunbii cunre3 PHK. Tpaucnsauus — 6uocunTes
oenka. Otambl TpaHchsuuu. KommpoBanue amuHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oenka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIMOHUPOBaHUE reHay, «CHUHTe3 Oenkay, «['eHeTHYecKuil Ko,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», « CTpoeHue KIETKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[uTosIOTHUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJUBUIYAJbHOTO  Pa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOeIb KJIETKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHUE OJIHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJISI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu Mmeiio3a. IIporecchl, Npoucxoadiire Ha CTaauaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHWE W PA3BUTHUE MOJOBBIX
KJIETOK — TaMmeT (CrmepMaro3oujl, SHMIEKJIeTKa) — CIepMaToreHe3 U OBOIE€HE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OmuiogoTBOpEeHUE.
[TapTeHorenes.



WunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOB», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsmoe n HenmpsAmMoe pa3BUTHE», «] aMETOTeHEe3 Y MIICKOIUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MoOJelb-anruiukanus «JleieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKHA (THUOPUAOIOTUYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHETHYECKHi). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckass CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE . MeHaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpasus THOPUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeluBaHWEe. 3aKOH  HE3aBUCHMOTO  HacJeIOBaHMS
npu3HakoB.  lluToreHeTHUecKMe  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOM.



CuemyieHHOoe  HacinefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapyleHne crenieHus reHoB B pe3yJibTare
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporameTHble opraHu3Mbl. HacimenoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KaYECTBEHHBIC MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOANM(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (PaKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAclIeACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBbIE METOAbl T€HETHUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenactBeHuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
ComaTnueckue UM reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, TPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULUHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIEBaHN YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBBI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Meho3y,
«B3auMoznencTBue ajuIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CLUCIUIEHHOTO ¢ mnoyiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl



W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH TeNa), repbapuit «I'opox mMOCEBHOMY.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopHas pabota Ne 6. «M3yyeHne Mo aupUKAITMOHHON H3MEHUYUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabdota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHKpOITpernaparTax».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTo0Opasus
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBIIA OTOOPHI B
CEJIEKIIMU pACTEHUNW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. bIu3KopocTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorusi Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okoyornueckne W dTudeckue  mpoosmempl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. @. BanoBay,



«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYyIBTYpHI H
KJIOHHpOBaHHe», «KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repoapuii «CelbCKOX035IIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJCKLUWU PpacTCHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHBEPCHUTETA WM HAyYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJONMU. [laneoHTONOTHYECKHE: TMOCIEAOBATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpelesEéHHAasT W3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsinusa kak eIMHUIA BUIa U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONHMKA BUAOB B Mpupojae. MyTairoHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoO6MeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBodtonud. [Ipumepsr
MPUCIOCOOIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun wu  BumooGpazoBanue. Kpurepun Buzma. OcHoBHBIE  (OpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.



MaxkpoaBomorusi. DPopMbl  IBONIOIMHN:  (QUIETHYECKAs, TUBEPreHTHA,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHne OT HeCHeUMaNIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooOpasue COpTOB PACTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «lIpucmocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAINpPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJIECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepekpécr
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onmcanue mpucrnocoOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpPEACTABICHUS O 3apOXKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
ABOMIONHUS. AOMOTEHHBIM CHHTE3 OPTraHWYECKUX BEIICCTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOLNY. HavanpHbIe 3Tansl
ouosorndyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3o30HCKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBIIEHHE, pacliBET M BBIMUPAHHE TPYMIl KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxkeHue 3BOJoLMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUH 4YeloBeKa. Meroasl HM3ydeHHsl aHTpororeHeza. CXoAcTBa H
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasamui, YermoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

UYenoseueckrie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpuruka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHedHOM cucTeMBl», «Pa3Burtue
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuMBOTHas  KIeTKay,
«IIpokapuoTtnueckast kietka», «COBpEMEHHAsi CHUCTEMa OpPraHUYECKOTr0 MHUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCcKue pacoh».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTadblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,



pyoOuna, ckpebia), TEOXpOHOJIOTHMYECKass TaOnuia, KOUIeKIusa «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JICMUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKMX B3aUMOJICHCTBHH JUIs CYIIICCTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMyuka 4ucIeHHOCTH NOMYJISIIUN U €€ peryssius.

JdeMoHCTpaum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Ty(penbkny, «llumieBbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér maOTHOCTH MOMYJSIUN Pa3HBIX BUAOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHU OKOCHUCTEMBbI. [lWIeBble LEMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOpPETyJIALusl, pazButue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMAa XBOWHOTO
WA ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONM 3KocucTeMbl. JluHammuueckoe paBHOBecHMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB U OMOTEOXUMHUYECKHE IUKIIBI JIEMEHTOB (yTiieposa,
a30Ta). 30HATBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
VOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOib30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIHI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxemsl: «IlumeBsie menu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHUECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL Ha mpupoay», «BaxkHeilne UCTOUYHUKH
3arpsiI3HEHHS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIas COCTABIIAIOIIAS
ouocdeps», «Pakropsl Aerpaganuu nousy, «[lapaukossiit 3hdexTy, «DPakTopsl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepn»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIUMU PpAcTEeHUM U
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

AHHOTAUMS K nporpamMmme mno npeamery — ouosorusi (10-11 xiacco1)0a30Bblit
YPOBEHb

[Iporpamma mo yuyeOGHOMY mpeamery "buosorus" (mamee - Ouonorus) Ha
YpOBHE cpeqHero oodiiero odpazoBaHus pazpaboTaHa Ha ocHoBe deneparbHOIO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @eaepanuny,
®I'OC COO, Kouuenuuu mnpenojaaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

Lenp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YpOBHE —
OBIAJICHNE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra H TPHUOOPETCHHE YMCHHM
WCIIOJIb30BATh 9TH 3HAHUS B (DOPMHUPOBAHUM MHTEpeca K OmpenenéHHoi o0macTu
poeCcCUOHANBHON JIeATeNTbHOCTH, CBSI3aHHOM C OWOJIOTHEW, WM K BBIOOPY
y4eOHOTr0 3aBeACHUS JJIsl TPOIOKEHUs OMOIOTHYECKOTr0 00pa3oBaHus.

JocTwkeHue uenu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriayOIE€HHOM YpOBHE 00€CTIEUMBACTCS PELICHUEM CIIEIYIOIINX 3aa4:

OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI OMOJIOTMYSCKUX 3HAHWHN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MIPaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHUH, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTEM (KIIETKa,
OpraHu3M, MOMYJISAINS, BUI, OMOTEOIIeH03, OMocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYYarOMMXCsS C METOJaMU TIO3HAHMS KUBOW MPHUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIICTOYHOW OWOJIOTUH, ASMOPHOJOTHHM W OWOJOTUM Pa3BUTHS, TCHETUKH W
CEJICKIIMY, OWOTEXHOJOTUHM W CHHTETUYECKONM OWOJIOTHH, TaJCOHTOJIOTHH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITENIBHOTO  TMPOBEAEHUS  OMOJOTHYECKHX
ucclenoBaHUM B JjabopaTtopum M B npupoje (HaOmroJeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);



OBIaZicHUEe OOYyYaIOIUMUCS YMEHHUSIMH: CaMOCTOSATEIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH()OPMAIIUIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXAY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-3KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH 10
OTHOIIICHUIO K OKpPYXaIoIIeH NpUPOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0  OKPYXKAIOIMHUX  JIIOZICH; OOOCHOBBIBATH UM COOJIONATH  MEpBI
nporIakTUKA UH(GEKIIMOHHBIX 3a00Je€BaHUl, MpaBUiia MOBEACHUSI B MPUPOJIEC U
oOecrieueHus 6€30MacCHOCTU COOCTBEHHOW KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~ INPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy 00YyHarONIMXCSI MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOjJeMaMH, METOJO0JOoTruei
OHOJOTUYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIbHBIX
VCCJIEIOBAHUM, pEeIIeHHs] OMOJIOTMYECKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTMYECKUX
O0OBEKTOB U MPOILIECCOB;

BOCIHUTAaHHUE Yy 00y4YarOIMXCsl LIEHHOCTHOTO OTHOILEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE 3KOJIOTUUYECKOH,
IFeHETUYECKOM TpaMOTHOCTH, OOIIel KyJIbTypbl TMOBEACHUS B MPHUPOJE;
MHTErPallMH €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpereHne  OOy4aroIIMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOJIOTNIOIB30BaHUM (COOIOACHUE MpPaBWJI TOBEIEHUS B MPUPOIE, OXPaHbI
BHJIOB, KOCHCTEM, OHMoc(ephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 37I0POBBS
OKpYXKarolmux Jrojaed  (coOmromeHuss Mep nporiakTuku — 3a0oJieBaHUM,
oOecrieyeHne O€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BBIUYAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEIHEBHON KU3HU;

CO3JaHhe  YCIOBMM  JUIsl ~ OCO3HAHHOIO  BBIOOpA  OOYyYarOIIUMHCS
VHIWUBUIYaJIbHON oOpa3zoBaTeIbHON TPAECKTOPUH, CITIOCOOCTBYIOIIEH
nocyenyonemMy npo(ecCHOHaIbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
VHIMBHUIYaJIbHBIMU UHTEPECAMH U TOTPEOHOCTSIMHU PErroHa.

OO1ee 4nca0 YyacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHH Ha yriayOJIeHHOM
ypOBHE cpeaHero obiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezieno), B 11 kimacce — 102 gaca (3 yaca B Heemto).

Cpok peaau3zanuu NporpaMmmsl — 2 roja

COAEPXKXAHUE OBYUEHUA

10 KITACC



Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KparTkas uctopust pa3BUTHS
Owonornu.  buonormdeckue HAyKH M HM3ydyaeMble MMH  MPOOJIEMBL.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M IIOUCKOBBIE HAy4YHbIE HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEOULHNHE, CEIbCKOM XO3SIMCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apseui, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3yYCHHUE

JKuBble cucTteMbl Kak NpeaMer u3zydeHust Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiornueckoil Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHuU3alluyd KUBOU
npupob», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI



OpraHOB YeJIOBEUECKOro opraHusmay», «buoreomenos», «buochepa», «Metosmsl
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJIIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUHOMU
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, anextpodopes, auddepeHimanbHoe IEeHTPUYTrUpOBaHUE,
IT11P)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepalibHble BEIIECTBA KJIETKH, WX OHUOJOTHYECKas
poJb. Posib KAaTHOHOB Y aHMOHOB B KJIETKE.

Opranuyeckre BelIeCTBAa KIETKUA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudpukauuss  Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.

YraeBoasl. MoHOCaxapuabl, AUCAXapUbl, OJUTOCAXaAPUIbl U TOJIUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMMU YTII€BOIOB.



Jlunmunet. I'uapodunsHo-TuapodhoOHbIe cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornueckwe QyHKIMN
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenue u ouonorndeckue pynakmum JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMoU3nYecKrue UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti ousain u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Tabmuubr u cxembl: «llepuognyeckass TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0HapyxkeHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHbBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: 3yKapuoTHUeckas U mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHueckoi kineTku. Knetounas crenka 0akTepuii u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU



MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéunas auddys3usi), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTeHHM, rprOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenue muromniaasmbl. Opranou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYECKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKUIMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BELIECTB B KieTke. Bakyonu pacturenbHbix kinetok. Kinerounstit cok. Typrop.

[TomryaBTOHOMHBIE =~ OpraHOWMIBI  KJIETKH:  MHUTOXOHJIPWH,  IUTACTHIBI
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN H 1actun. llepBuunele,
BTOPUYHBIE U  CIIOXKHbIE  TJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpPTraHoOUIOB KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHTp. CrTpoeHne U JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIljia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MPAHCnopm.

Knerounsie BrimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIJIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKw», «CTpoeHHe  pacTUTeNbHOM  KJIeTkuw», «CTpoeHue
MUTOXOHJIPUI, «S1poy», «CTpoeHrEe TPOKAPUOTUYECKON KIICTKI.



OOopynioBaHHEe: CBETOBOM MMKPOCKOI, MHKpPOIpENaparsbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopuass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas  padora  «l3ydeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NPeBpallleHUe JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMWIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrneueHne KieTku: rmnpeBpamieHue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IUYHbIX (DAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunteza. CretoBasi u TeMHOBast Gasbl. Domoovixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoiieccax onosoruyeckoro okucnenus. [{uknnueckue peakunu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun



[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydueHue  KaTaJIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciencrBeHHass uHGopMalus U peaju3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOIO CHHTE3a. Peanu3anusa HacieACTBEHHON MHpopMaluu. I eHeTnyeckuii
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanwe amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszalysi reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. Kaxo6, K. MaHno). Monekynsaprvle Mexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOIIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTounbie (OpMbI )KU3HU U 00IMTaTHBIE Mapa3uthl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UuHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

bBuoungpopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enkos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanOBCKHIA.



Tabmunpt u cxemsl: «buocunrtes Oenkay, «['enernyeckuit kom», «Bupyce»,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3nanne MOJEIN BUPyCay.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii muxn, ero mnepuoiasl u perymauus. HMutepdaza um Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(a3BL.

Marpuunsiii cunte3 JHK — penmukaums. [lpunnunsr perumkanuu JIHK:
KOMILJIEMEHTAapHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, AHTHUIAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TenomMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIouaHbIA W
rariouaHblii  HabOpbsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nponeccel. Tunbel muro3a. KapuoknHe3 nm nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocomy, «Pemnukanusa JJTHK».

O6opyaoBaHuEe: CBETOBOM MUKPOCKOT, MUKpOIpenaparbl: « MUTO3 B KJIETKaX
KOpELIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmoieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOTIpEraparax)y.

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH ~ CTPOEHUS U HKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.

B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.



Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYyHKIMI 1 pacioIoXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PACIIOJIOKEHUS TKAHEW B OPraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUMBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapykHbIi M BHYTpeHHHH ckeneT. CTpoeHune u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblieyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranuzmoB. Ilorjomienne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. IluTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuleBapeHue. lIuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTta. [lumeBapurensHble xene3bl. llnmeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabGepHoe u nérounoe napixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U Y€JIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TIO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanust. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancnopT BewmeCTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. IBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenwe y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbeigeneHus. DunbTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBsi3b MMOJOCTH T€JIa C KPOBEHOCHOM U BBIICIUTENIBHON cucTeMaMu. Boijenenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.



3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHl MNPOCTEMIIMX. 3amUMTa Yy MHOTOKJIETOYHBIX PAacCTEHH.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA MUMMYHUTET. BpoXIEHHBIH H TPHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  oprauusmoB. PasapaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTe W peryisamus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umortamamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue crTedisy,
«CTpoeHue JNHCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MpllmieuHnas  cucteMay,
«BpigenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIBDY,
«Ummynurtery,  «KuiieuyHomonocTtHele»y, «CxemMa  TNUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHne maHapun», «BHyTpeHHee CTpOEHHE HOKIEBOro uepss», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu



pacTeHMl pa3HbBIX OTHAEJIOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3MA
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUS.

Tema 10. PazMmHoOkeHUe M pa3BUTHE OPraHM3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHHS:  [OYKOBaHUE,  CIOPYJIALMS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokenue. [lonoBbie KieTkH, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMbICIT
M€i03a M TIOJIOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpPTraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [1010BBIE XKele3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnogaoTBOpeHHE U AMOpPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jasarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJECHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIUCTKH
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHATbHAS WHIYKIIHS).
3akiajKka TUlaHa CTPOCHUSA JKMBOTHOTO KakK PE3yJbTaT HEePAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButme ¢ wmetamopdo3oMm y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
PETYISAIUU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [leprnossl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM 1MKjie pactenuit. OOpas3oBaHue cmop B IIpoliecce Meio3sa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIIOOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
Pa3BUTUE CEMEHU.

MexaHnu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpaIMuA

[Toptpetsl: C. I'. HaBamun, X. [Inemas.

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXEeHHE», «THUIBI Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJTaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHUEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHne cTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KoneioBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE TMOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdeMoHCcTpauu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [' Mnore3a 4ucToThl raMer.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpunHoe ckpenBanue. Tpetuii 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMS  NpU3HAaKoB.  lluTosormueckue  OCHOBBI  JTUTHOPHUIHOIO
CKpEILBaHUS.

CuerieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYILICHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIA M Te€TEpPOraMeTHBIA TMOJ. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementaprHocts. Onucras. [lomumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX WM 4YEJOBEKa, a
Takke (U3MOJIOTMYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTHyecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyroouniee ckpemuBanue», «HemosmHoe noMuUHHMpOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka Tmosay,
«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotunm OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBanue: MoOAENb JUIA JEMOHCTpalUu 3aKOHOB €JIMHO0Opa3us
ruOpUJIOB TEPBOrO TOKOJICHHS M pACIICIJICHUS TPU3HAKOB, MOJAENIb IS



JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IMPU3HAKOB, MOJEb I
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKPEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoseiicTBue reHOTHMIA W cpenbl npu  (GopMUpoBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUbI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
Mou(UKAIIMOHHONW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYMBOCTH.

['enoTunuueckas N3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYHMBOCTH.
Buapl reHOTUITHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTaIlMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
Tr€HETUYECKOr0 pa3Hoo0pas3us B Mpejiesiax 0JJHOro BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  MHIAYIUPOBAHHbICE MYTallMU. SoepHble U
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalmuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnencTBeHHoM m3meHunBoctu (H.W. BaBuioB). BHesinepHass U3MEHUUBOCTh U
HACJIeICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSECHEMUYECKUX (HaKmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a0oieBaHus YeIoBeKay, « Buasl MyTammii.

OO6opynoBaHue: XUBbIE U TepOapHble AK3EMIUIAPHl KOMHATHBIX PacTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BapUAILMOHHON KPUBOMY.



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKAa YesIOBEKA

Kapuotun dyenoBeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS T€HOMa
4yejgoBeKa.  MeToabl  M3YYEHMsI TEHETUKH  4YEJIOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHME, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM IPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJICTKU. [IOHSATHE «TE€HETHUYECKOro rpy3a». DTUUYECKHE ACIEKThl UCCIICIOBAaHUM B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesntekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJACHUE CEJICKIIMU W JIOMECTHUKAIIUH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS UM MHOT000pa3us
KYJbTYPHBIX pacTeHUW. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHHU U TOPOJA
*KHUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OILICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PaguanMOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MyTalUi Y KYJbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ncxoMHOTO MaTepuaa Jijisl CEeKITUH.

[Tomyuyenue MTOJIATIIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmMBaHWe, wid  WHOpuauHr.  HepoacTBeHHoe
CKpellluBaHue, WM ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue



rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DeBoNIOYUAY.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX pOAMYEH 1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYUeCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHas padora «3yyeHne copTOB KyJIbTYpHBIX PACTEHUNA U ITOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTeHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATENILHBIM YyYaCTOK, B TEIUIMYHOE XO3SWCTBO, B JIAOOPATOPUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOTYKTOB,
BUHOJEnHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Kiierounasa unxkeHepusa. MeTonpl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. Comarudeckas ruOpuaM3anuss H COMaTHYECKUN
smOpuorene3. Mcmonb30BaHue TarioMgOB B CEIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIOHWUPOBAHUE JKUBOTHBIX. METO TpaHCIJIAHTALIMU SAEP KIETOK.



Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHeix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JocTuxkeHnss ¢ NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXEHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUS €ro 340pOBbs. M CIOJIb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHnasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIOHMUOHHBIX INpeICTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBINH OTOOD).

Odopmiienne cuaTeTnueckor Tteopuu dBomonmu (CTD). HelTpanbHas
teopust 3Bomound. CoBpeMEHHas 3BOJIOUMOHHAsA OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U xuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[lopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUICHHMS JBMXKYIIMX CHJI 3BOJIOLUMNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOr0 pPa3sHooOpazus M CTPYKTypbl mnomyisaiuil. M3menenue
reHooH/a MOMYJSUUUA KAaK »3IIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE WU3MEHEHMs 4YacTOT ajiesied B Homymauusx. OQPQext
OCHOBarensl. JDgpgpexm oOymuiiounoeo 2opaviuika. CHUdCEHUE 2eHemUuuecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
bonvuux u  marvlx  nonynayusx.  Mwurpanuu.  M3onsauus  mOMyJISIU:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoIoTHYecKast (PEIpOyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBeHHE — mpuCNOCOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OJIOTrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOsBOMIOIMU. M3omsius — kiodeBord (aktop BugooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monumiouM3anus,
rudpuansaiys). JJMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Ponp  3BomronmoHHON OuWojOrMM B pa3paboTKe Hay4HbIX METOJOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPA3UTOB U UX
X03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEl.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJOTHYECKasi M30JSAUs MONYyJIAlui ceBaHCKOU (openmny,
«['eorpauueckass M30IAUS  JIUCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiny, «IlomynsimoHHbIE BOJTHBI YUCIECHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MHaycTpualIbHBI MenaHu3M», «KuBble Hckomaemsiey», «IIokpoBHUTENIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpPraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoiHukn», «CTpyKTypa BUIAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunbiii rTuOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uydesia NTUIl U
3BEepell C MpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHud OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3y4deHHS MaKpOdIBOMIONMHU. [laneoHTonoOrmyeckue  MeTO[bl
u3ydyeHus oHBomouuu. IlepexomHsie ¢GopMbl W (PUIOTEHETUYECKUE  PSJIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBI U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHAEMUKHU U PEITUKTHIL.

OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPraHBbIL.



PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTEeMaTUYECKUE  METOJbl  H3Yy4YEHUS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvl yHKYuUil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCcTpaIMuA

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUN PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3eMian», «llpeld KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M MIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS IBOIOIUNY, «O0I1IHE 3aKOHOMEPHOCTHU IBOJIFOIIII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHE )KU3HU Ha 3emuie

HayuHbple TUMOTE3bl MPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON DBOJIIOLIAH. [InanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojduMepoB U3 MoHoMepoB. KoamepBatHas rtumnotreza A. .
Onapuna, TunoTre3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroasl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  AOCOJIIOTHAS
re0XpOHOJIOTHS. [ €0OXpOHOJIOrMUeCcKas IKaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HauvanbHbie 3Tanmbl opraHuueckord »sBoionud. [logBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIONMHU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunnun kimoyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3paM M NEpHOAaM: apXxeu, IpoTepo30il,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reOJIOTMYECKUX MponeccoB. [losBiIeHNE W pacuBET XAPaKTEPHBIX OPTraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
oco0ennoctu. [Ipobiema coxpanenus 6mopaznoodpasusi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKIeHUs Ku3HmW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOLUN», «['€oXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopo3bl  pacreHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIH,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KueuHononocTHbIe,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MPOTEPO3OMCKOU 3pe», «PasButue ku3HU B
IIaJIE030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOM dpe», «Pa3BuTue XKu3HU B
KaitHO30HMCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.



O6opynoBanue: repbapuu pPACTCHWN Pa3IWYHBIX OTMAEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIQXKHBIE MTPENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydyeja NTUL U 3Bepew,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISI)KA OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi padora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MTO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pasznensl n 3agaun anTpononoruu. MeTo1bl aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUA O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEINIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, $bU31M0I0r0-OMOXUMHUECKHUE,
noBezeHueckue. OTIINUMS YeI0oBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbBI
(TIPOKOHCYJIBI) ¥ pAHHUE MTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroAeh. UenoBeKk yMelnblid, MEpBhIC
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEaHJEPTAIBCKOTO YeJIOBEKa M YeJIOBEKa pasyMHOro. YenoBeK HeaHIepTalIbCKUI
KaKk BHJ JIFOJEH XOJOJHOTO KiMMara. YelmoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreHeTrka U NajueoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJSLMSIX
yenoBeka. MyTalmoHHBIH Tporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
nperid reros, murpanus u «3p(eKT ocHOBATENs» B MOIMYJALUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHs 4YeloBEeKa IO IUIAHETE.
EnuHcTBO  dyenoBeuecknx — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpensl u  Apeida reHoB Ha Mopdonoruio U
(buU3MONOTHIO YeTIOBEeKa.

MexaucuuiuinHapHbple  METoJbl B (u3uyeckodl  (OMOJOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMYJsUui. bruoconnanpHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapBun, JI. Jluku, 4. f. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenosek  ymenslit», «Yenosek
MPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransubny, «k KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepena 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IpakTnueckas padora «3yyeHre 3KOJIOTHYECKHUX aJIallTallui YETOBEKAY.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
npUpoAHbIE U JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW IS 4YeJIOBEKa. DKOJOTHYeCcKOoe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOM KYJIbTYpPbl U SKOJIOTHYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJIoTHUecKuX (aktopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHI M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHampHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak odkojorumyeckuii (akxrop. [elicTBue TemrmepaTrypbl Ha
opraHu3Mbl. [loiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
HoJIepKaHUo BoJgHOro OanaHca. Knaccudukanusi pacTeHMI 1O OTHOIICHHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
ryOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMuyeckue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucnocoOieHuss OpraHusMoB K
JKU3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kusnennsie popMbl pacTeHU: JepeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa KU3HU.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/IECHCTBUM:
KOHKYPEHILIUS, XUIIIHUYECTBO, CUMOMO03 1 ero (¢opmel. [lapasutusm, koonepanus,
MYTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHHuecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TomMueckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE



OMOTHYECKHX B3aUMOJACHCTBUH JUIsl CYLIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpUHIMT KOHKYPEHTHOTO UCKITIOUCHHS.

JleMoHCTpanun

Tabmuupl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€nIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl O0OWTaHUS OpraHu3MoB», «buomornueckue puUTMBDY,
«Kuznennole  Qopmbel  pactenuit», «KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
nuTaHus», «XumHuuectBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KommeHncanuzmy.

O6opynoBanue: repObapuM pacTeHUM U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSHUIO Pa3jM4YHBIX OSKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus TaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUIMX B Pa3HbIX Cpenax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJAJalOIIMX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi paGora «BpIABICHHE MPUCIIOCOOICHUN OPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTEHUN U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TMOMYJISIUU. [Monynsauust  Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuid. OCHOBHBIE TNOKa3aTead MOMYJSIUUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M TI0JOBas CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUTPALUS.

OKoJiornyeckas CTpykrypa nonyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUU.
JluHaMuKa momyJsiuu U €€ peryisinus. buoTudyeckuii mOTeHLHMa MOMYJISLUH.
MopenupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOIMYJISLNH.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
MHBA3UH YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mojenb 3xonorndeckort Humm J[x. M. XatunHaconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PAaCCEJICHUIO».

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexmy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOcHUcTEMax. KpyroBopoT BelecTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcCHOBHBIE ~ TOKa3zaTeau  SKOCHUCTEMBbl. buomMacca W NPOAYKIMS.
DKOJIOrM4ecKHre MUpaMu bl YUCENl, OMOMACChl U SJHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. Knnmakcuoe coo6miectBo. bropaznoobpasue 1 moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBL. JKOCUCHEMbL 03ED U pPeK. IKoCcUcmembl Mopeu U
oKeano8. Ixocucmemvl MYHOp, 1€CO8, Cmenel, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIION€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.



Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackadnoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIMIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmwi 8030elicmaus 3aepA3HeHUll pPA3HbIX Mmunos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMEUs.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OHMoueHO3a»,  «DKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEImIECTB B 3KOCHCTEME),
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEmIECTB U MOTOK
HHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIIMYHBIM OMOTEo1eHO03 (B 1TyOpaBy, OEpe3HsIK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIX B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyILECTBOBaJA KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BeIEeCTBO Orocheprl u ero PyHKITUH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphI Kak
ri100abHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl



BEIIECTB U OMOTEOXMMHUYECKUE ITUKIBI (YIiiepoaa, a3ota). PUTMUUHOCTE sSIBIEHUN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. Ilonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIX QYHKIIUM.

JdeMoHCcTpaIMuA

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azora B mpuUpone»,
«KpyroBopoT yriepoga B mpupose», «KpyroBopor kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyiny, «KinumaTudyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3aeicTBHE YeloBEeKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U TPUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeri u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  cocmoaHUl0 OMOeNbHLIX U008 u Ikocucmem. (OcHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun



Tabmubr w  cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHseMbIE IPUPOIHBIC TEPPUTOPHUI», «MOIETHN YyIPaBIIEMOT0 MUPaY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTeHUU U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.

AHHOTAIMS K MporpamMMe no npeaMery — @uznyeckas KyJabTypa
(5-9 knaccwl)

[Iporpamma 1o pu3nUecKol KylabType MPEACTaBIIIET COO0H METOAMYECKU
opopmiteHHYI0 KOoHKperm3anuio TpedoBanuiit ®I'OC OOO wu packpplBaeT HX
peanu3alnio yepe3 KOHKPETHOE MPEMETHOE COAEpKaHUE.

[Ipn co3manum mporpamMmbl MO (PU3UYECKOW KYJIbTYpe YUYUTHIBAIHUCH
MOTPEOHOCTH COBPEMEHHOI'O POCCHUHCKOro 001mecTBa B (U3UYECKH KPENKOM U
JIEECIIOCOOHOM TOIPACTAIONIEM MOKOJEHUHU, CIIOCOOHOM aKTHUBHO BKJIIOYATHCS B
pazHooOpa3zHbie (HopMBI 370pOBOr0 oOpa3a KU3HH, YMEIOIIEM HCIOIb30BaTh
IEHHOCTH (PU3UYECKOM KYJIBTYpbl MJII CaMOONPEACIICHUS, CaMOpa3BUTHUS U
CaMOaKTyaJIu3alluH.

B cBoeil comnmanbHO-IIEHHOCTHOM OpPUEHTAIlMU IMporpamMMma 1o (pusndeckoi
KyJIbType paccMaTpuBaeTCs KakK CpEACTBO TMOATOTOBKM OOydYaloImMXcs K
MNPEACTOSIEN KUZHEACATEIbHOCTH, YKPEIUIEHUS X 310pOBbs, MOBBIIICHUS
(YHKIIMOHATBHBIX W aJaNTUBHBIX BO3MOXKHOCTEM CHUCTEM OpraHu3ma, pa3BUTHS
KU3HEHHO BaXXHBIX (Pu3nueckux kayecTB. [IporpamMma mo (usmueckoil KyabType
oOecreuynBaeT MNPEEeMCTBEHHOCTh C (efepadbHbBIMU PAadOYUMU  MPOrpaMMaMHU
Ha4yaJbHOI'O OOIIETo U CPEAHEr0 00IIEro 00pa3oBaHMs.

OCHOBHOM 1eNbI0 MpOrpaMMbl O  (PU3UYECKON KyJNbType SBIISETCS
dbopMHpoBaHUE PA3HOCTOPOHHE (PU3MYECKHM PA3BUTON JMYHOCTH, CHOCOOHOM
aKTUBHO HCIOJNb30BaTh LEHHOCTH (DU3UMUECKON KyJIbTYpbl ISl YKPEIUIEHUS H
JUIMTEIIBHOTO COXpPaHEHUsT COOCTBEHHOTO 3J0pOBBS, ONTUMU3ALUU TPYAOBOU
JeSITEIbBHOCTH U OpraHU3alliy aKTUBHOTO OTAbIxa. B mporpamme no ¢usmueckoit
KyJIbType JaHHas IeJIb KOHKPETU3UPYETCS U CBS3bIBACTCS C (POPMHUPOBAHUEM
YCTOMYMBBIX MOTHBOB U MOTpeOHOCTEN 00yJarommxcsi B 0€peKHOM OTHOIICHUU K
CBOEMY 3J0pPOBBIO, IIEJIOCTHOM pPa3BUTUU (PUBNYECKUX, ICUXMUYECKUX U
HPABCTBEHHBIX KA4yeCTB, TBOPUYECKOM HCIIOJIb30BAHUU LIEHHOCTEW (PU3NYECKON



KyJIbTYpbl B OpraHu3alMy 370pOBOro 00pa3a >KU3HHU, PETryJSPHBIX 3aHATHAX
JIBUTaTEJIbHOU E€ATEIIBHOCTBIO U CIIOPTOM.

PasBuBaromas HampaBIEeHHOCTh MPOrpaMMbl MO (U3HUECKON KYyJIbType
OTIPE/IETSETCS BEKTOPOM DAa3BUTHUS (U3MUECKUX KayecTB M (YHKIIMOHAIBHBIX
BO3MOKHOCTEM OpPraHM3Ma, SBIIIOLIMXCS OCHOBOM YKDPEIUIEHHS HX 310pPOBbS,
MOBBIIEHUS HAJEKHOCTU U aKTUBHOCTH aJalTUBHBIX MporeccoB. CyllleCTBEHHBIM
JOCTH)KEHHEM JIaHHOW OpHUEHTAlluU SIBIIAETCS TMpUoOpeTeHrne oO0ydarouuMucs
3HAHUM M yMEHUH B OpraHu3allid  CaMOCTOSATENbHBIX (OpM  3aHATUH
03/10pOBUTENbHOM, CHOPTUBHOW U MPHUKIAJIHO-OPUEHTHUPOBAHHON (PU3HMUECKON
KyJIbTYpPOil, BO3MOXXHOCTU IO3HAaHHUS CBOMX (DU3UYECKUX CIOCOOHOCTEM M HX
L[EJICHAIIPABICHHOT O PA3BUTHSL.

BocrnuteiBaroniee  3Hau€HHWE TPOrpaMMbl O  (PU3WYECKOM  KyJbType
3aKJII0YAeTCsl B COACHCTBUMU AKTHMBHOWM COIMATU3AIMKU OOYYaIOIIUXCS Ha OCHOBE
OCMBICIICHUSI M TIOHMMaHUs POJM U 3HAYECHHUS MHUPOBOTO M POCCUHCKOTO
OJIMMIUNCKOTO ABUKEHUSI, MPUOOIIECHUS K UX KYJIbTYPHBIM LICHHOCTSIM, UCTOPUH U
COBPEMEHHOMY Pa3BUTHIO.

B 4uciao mnpakTHYECKUMX pPeE3yJbTAaTOB JAHHOTO HANpaBICHUS BXOIUT
GbopMUpOBaHHE TMOJIOXKUTEIBHBIX HABBIKOB M yYMEHUH B OOLIEHUH W
B3aMMOJICUCTBUM CO CBEPCTHUKAMH M YUYUTENSIMU (U3UUECKOM KYJIbTYpHI,
OpraHu3alid COBMECTHOM y4e€OHOM U KOHCYIbTaTUBHOM AESATENbHOCTH.

[lenTpanbHOM wWjeeld KOHCTPYUPOBAHHS  y4eOHOTO  COACpXKaHUA W
TUIAHUPYEMBIX PE3yJIbTaTOB OOpa3oBaHUS MO (PU3UYECKON KyJIbType Ha YPOBHE
OCHOBHOTO 001Iero 00pa3oBaHUs SBISETCS BOCHUTAHUE IIEJIOCTHON JIMYHOCTH
oOyyaromuxcsi, 00ecrieueHue eIMHCTBA B Pa3BUTUU UX (PU3NUECKOU, ICUXUIECKON
M COLMAJIbHOM NpUpoAbl. Peanusanuss 3TOW HMAEHW CTAHOBUTCS BO3MOXKHOW Ha
OCHOBE COJIep)KaHUsl Y4EOHOTO MpeIMETa, KOTOPOE MPEICTABISAETCS ABUTATEILHON
NeSATEIbHOCThI0 C €€ 0a30BbIMU KOMIIOHEHTAMHU: MH()OPMALMOHHBIM (3HAHHS O
bu3MYeCKO  KyJNbType), OIeparMoOHAIbHBIM  (CITOCOOBI  CaMOCTOSTEIBLHOMN
JIEATEIIbBHOCTH ) u MOTHBAIMOHHO-TIPOLIECCYATbHBIM (¢pusnueckoe
COBEPIIECHCTBOBAHUE).

B nensx ycwieHus MOTMBAllMOHHOM COCTaBIISIOIIEH Y4YEOHOro IpeaMera
«Dusnueckass KynbTypa», IPHIAHWS €W JIMYHOCTHO 3HAYMMOIO CMBICIA,
COJIEp’)KaHUE TPOTrpaMMbl MO (PU3UUYECKOW KYJIbType MPEACTaBISETCS CHUCTEMOM



MOJYJIEW, KOTOPBIE BXOJAT CTPYKTYPHBIMU KOMIIOHEHTAMHU B pasnein «Pusndeckoe
COBEPLICHCTBOBAHUEY.

WMHBapuaHTHBIE MOJYJM BKIIOYAIOT B ce0d cojaepxaHue 0a30BBbIX BHUIOB
CropTa: THMMHACTHKa, JIErKas AaTJieTHKa, 3UMHHE BHUIbl cropTa (Ha MOpuMepe
JBDKHOM TOJITOTOBKH), CIIOPTHBHBIE WUIpbI, TUIaBaHuE. MIHBapuaHTHbIE MOAYJIU B
CBOEM IPEIMETHOM COJIEPKAHUU OPUEHTUPYIOTCSI HA BCECTOPOHHIOW (PU3HUECKYIO
MOJTOTOBJIICHHOCTh OOYYarONIMXCsl, OCBOCHHUE HMHU TEXHUYECKHX JCHCTBUU U
bu3MYeCKuX YIpaXKHEHHUH, COACHCTBYIOMIMX 00OTAIlICHUIO JBUTATEIbHOTO OTIBITA.

BapuatuBable wmoaynu oObeauHeHbl MoayieM «CropT», colepKaHue
KOTOpOro pa3pabarbiBaeTcs 00pa30BaTEeIbHOM OpraHU3alMel Ha OCHOBE
MOJAYJBHBIX TPOrpaMMm MO (U3UYECKON KyJIbType JUisl 00IIeo0pa3oBaTeIbHBIX
opranu3zanuid. OCHOBHOM COAEP>KATEIbHON HAIMPABICHHOCTHIO BapUaTUBHBIX
MOJYJIEH SIBISIETCA MOATOTOBKAa OOYYAIOIIMXCS K BBIMOJTHEHUIO HOPMATHUBHBIX
TpeboBanuii Bcepoccuiickoro ¢Gu3KynbTypHO-ciopTUBHOTO Komruiekca ['TO,
AKTUBHOE BOBJICUCHUE UX B COPEBHOBATEIBLHYIO AEATECIBHOCTb.

Monyns «Cropt» MOXKET pa3pabaTbiBaTbCsl yUUTENSIMU — (PU3NYECKON
KyJIbTypbl Ha OCHOBE cojAepkaHMs 0a30BOM  (pu3MUEeCKONW MOJATOTOBKH,
HallMOHAJIBHBIX BUJIOB CIIOPTA, COBPEMEHHBIX O3JOPOBUTEIBHBIX CHUCTEM. B
paMKax JaHHOTO MOAYJsS MpPEACTaBICHO NpUMEpPHOE coaepxkanue «ba3oBoi
(bu3MYECKON MOATOTOBKUY.

Copeprkanue mporpaMMebl 10 (HPU3UIECKOM KyIbType MPEACTaBICHO 10 ro/iaM
oOy4YeHHMsI, ITIs1 KAKIOTO Klacca MPeayCMOTPEH pasiell «Y HUBEpCabHbIE yueOHbIC
JEUCTBUS», B KOTOPOM pacCKpbhIBaeTCs BKJIAI TpenMera B (HOpPMHUPOBAHUE
MO3HABATEIIbHBIX, KOMMYHHUKATHBHBIX U PETYIATUBHBIX JCHCTBUH,
COOTBETCTBYIOIIMX BO3MOKHOCTSIM M OCOOEHHOCTSM OOYy4YarolIuxcsi JaHHOTO
Bo3pacTa. JIMYHOCTHBIC JOCTHIKECHUS HETIOCPEACTBEHHO CBS3aHBI C KOHKPETHBIM
coJiep KaHUEM y4eOHOTO MpeMeTa U IPEICTaBIICHbI IO MEPE €r0 PACKPHITHA.

OO1iee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX [UIsl H3Y4YeHHs (DU3HUECKON
KYJIbTYpbl Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi, — 510 yacoB: B 5 kiacce —
68 JacoB (2 yaca B Hefieq10), B 6 Kjacce — 68 yacoB (2 yaca B HEJeN0), B 7 Kjacce
— 68 vacoB (2 yaca B Henenwo), B 8 kinacce — 68 yacoB (2 yaca B Helelwo), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).

Cpok peajimzanuu NporpaMmbl — 5 JieT



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

5 KIIACC

3nanusa o puzuueckoii Kynomype.

dusnueckas KyJabTypa Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs: 3a7auH,
coaepkanue U (GopMbl opraHuzanmu 3aHATHH. CuctemMa JOMOJHUTEIHLHOTO
oOydeHust (U3MYECKON KyJIbType, OpraHu3alus CIOPTUBHOW pabOThl B
o01reo0pa3oBaTeIbHON OpraHU3aIUy.

duznyeckass KyJbTypa M 3J0pOBbIi 00pa3 >KU3HHU: XapaKTepUCTUKA
OCHOBHBIX (POpM 3aHATUN (U3MYECKON KyJIbTYpOH, UX CBSI3b C YKPEIUICHHEM
3JI0pPOBbsI, OPraHU3alMeN OT/IbIXA U JOCYyTA.

Ucropuueckue cBenenuss 00 Onummnuiickux wurpax J[pesueir ['perun,
XapaKTEepUCTUKAa WX COJEp>KaHWS W TMpaBUIl CHOPTUBHOW OopbObI. PacuBer u
3aBepuieHue ucTopuu OIUMIIMICKAX UTP IPEBHOCTH.

Cnocodwvl camocmosamenvHoll 0eamenbHOCHU.

PexxuM n1HS W ero 3HayeHue Il OOYyYalolUXCs, CBSI3b C YMCTBEHHOM
paborocriocoOHoCThIO.  CocTaBiieHHe  WHIUBUAYAIBHOTO  pEeXHMa  JIHS,
ONpEICJICHNE OCHOBHBIX WHANBUYAIbHBIX BHJOB JIEATEIIBHOCTH, UX BPEMEHHBIX
JIMANa30HOB U MOCIIEI0BATENIbHOCTH B BHIITOJTHEHHH.

duznyeckoe pa3BUTUE YETOBEKA, €ro MOKa3aTelud M CIOCOObI W3MEPEHHUS.
Ocanka Kak Mmokaszatenb (PU3NYECKOTO Pa3BUTHSA, MPABWIIA MPEIYNPEKICHUS €&
HapyIICHUH B YCIOBUAX y9eOHOM M OBITOBOM AesTenbHOCTH. CIOoCcOObI M3MEPEHUS
U olleHuBaHUs ocaHku. COCTaBJICHHE KOMIUIEKCOB (PU3MUYECKHUX YMPAXKHEHUU C
KOPPEKIIMOHHOW HANPaBJIECHHOCTHIO U IPABUII UX CAMOCTOATENILHOTO MTPOBEACHMUS.

[IpoBeneHne CaMOCTOSATENbHBIX 3aHATHN (PU3MUECKUMH YIPaXKHEHUSIMHU Ha
OTKPBITHIX IUIOMIAJKAX M B JIOMAIIHUX YCJIOBHSX, MOATOTOBKA MECT 3aHSTHMH,
BBIOOP OJIEXk Bl U 00YBU, IPEAYIPEKICHUE TPaBMAaTH3MA.

OueHuBaHME COCTOSIHUSI OpTaHM3Ma B MIOKOE U Mociie (PU3NYECKOl Harpy3Ku
B IIPOLIECCE CAMOCTOSITENbHBIX 3aHATHIA (PU3NUYECKON KyJIbTYPhI U CIIOPTOM.

CocraBneHue JHEBHUKA PU3NYECKON KYIbTYpHI.

Du3uueckoe cosepuieHcmeEo08anue.

Du3Ky1LMYPHO-0300POBUMENbHAS 0ESIMENILHOCDb.

Ponb u 3HaueHue (QU3KYIBTYPHO-O3A0POBUTENBHONU JIESITEILHOCTH B
3I0pOBOM 00pa3ze »KU3HU COBPEMEHHOTO YeJIoBeKa. YIpPaKHEHUs YTpeHHEH
3apsAaKkd U (U3KYJIBTMHHYTOK, JBIXaTEIbHOW M 3PHUTEIbHONW TUMHACTHKU B
nporecce yueOHBIX 3aHATHH, 3aKaJuBalOUINe MPOLEAYPbl IOCIE 3aHATUH
YTPEHHEW 3apsakod. YTNpaKHEHUS Ha pPa3BUTHE THUOKOCTH W TIOJBMXKHOCTH
CyCTaBOB, pa3BUTUE  KOOpAUHALMM;, (POPMHUPOBAHUE  TEJIOCIOXKEHHUS  C
MCIIOJIb30BaHUEM BHEITHUX OTATOLICHU.

Cnopmugno-0300posumenbHas 0esimelbHOCHb.



Ponp m 3HaYeHME CIIOPTUBHO-03IOPOBUTENBHOM AECATEIBHOCTH B 310POBOM
oOpase KU3HU COBPEMEHHOTO YEJIOBEKa.

Monayns «I ”MHacTHKaY.

KyBblpku Bhoepén u Ha3zaal B TPYNIUPOBKE, KYBBIDKH BIIEPEN HOTH
«CKpECTHO», KYBBIDKM Ha3aJ M3 CTOMKM Ha Jjomarkax (Maimb4yuku). OmnopHbIe
NPBDKKKA 4Yepe3 TUMHACTUYECKOrOo KO3Ja HOTH Bpo3b (MajlbYUKH), OIOPHBIC
MPBLKKYA Ha THMHACTUYECKOTO KO3J1a C TTOCJICAYIOIINM CIIPhITUBAaHUEM (JIEBOYKH).

VYrpaxHeHus HAa HU3KOM TMMHACTUYECKOM OpEBHE: MEPENIBIKEHHE X0Ab00H
C mnoBopoTamMH KpyroMm W Ha 90°, n€rkue NOANPHITMBAHUS, MNOANPHITUBAHMS
TOJIYKOM JIByMsI HOTaMH, TIEPEABI)KCHHE MPHUCTABHBIM IIaroM (JIEBOYKH).
VYrpaxxHeHHs Ha TMMHACTUYECKOM JIECTHHIIE: IEpeie3aHue MPUCTABHBIM IIATOM
IpaBbIM U JIEBBIM OOKOM, J1a3aHbE€ PA3HOMMEHHBIM CIOCOOOM IO JHWArOHAIA M
OJTHOMMEHHBIM CIOCOOOM BBepxX. Pacxok/eHne Ha THMMHACTUYECKOW CKaMenke
MIPaBbIM U JIEBBIM OOKOM CIIOCOOOM «YJIEP>KUBAs 32 IIICUH.

Monayns «JI€rkas aTneTukar.

ber Ha MIMHHBIE TUCTAHIMU C PABHOMEPHOU CKOPOCTBIO MEPEIBUKEHUS C
BBICOKOTO CTapTa, Oer Ha KOPOTKHE IUCTAHUUMU C MAKCUMAaJIbHOM CKOPOCTHIO
nepeaBmkerus. [Ipphkku B JuMHY ¢ pazdera cnoco0oM «COTHYB HOTH», TIPBIKKU B
BBICOTY C IIpsiMOT0 pasbera.

Meranne manoro msiua ¢ MeCTa B BEPTHUKAJIbHYIO HEMOJBWKHYK) MHIIEHbD,
METaHHEe MaJIoro Ms4a Ha JalbHOCTh ¢ TPEX IIAroB pasoera.

Mopynb «3UMHHE BUABI CIIOPTa».

IlepenBrkeHnEe HA JIBDKAX MONEPEMEHHBIM JABYXIIAXKHBIM XOJIOM, [TOBOPOTHI
Ha JIbDKaxX IMepecTyrnaHueM Ha MEeCTe€ W B JBWIKEHUU MO Y4YEOHOW IUCTaHIIUH,
NOABEM IO MOJOTOMY CKIIOHY CIIOCOOOM «JIECEHKa» M CIYCK B OCHOBHOMW CTOMKE,
PEe010JIEHHE HEOOIBIIMX OYIpOB M BIIAJIMH MPH CITYCKE C MOJOrOro CKJIOHA.

Mopynb «CHOpTUBHBIE UTPBD».

backerOoin. Ilepenaua msya OByMs pykamMu OT Tpydd, Ha MeECTE€ U B
JIBUKEHWH, BEJCHUE MsAYa HA MECTE€ U B JBMKECHUM «IIO MPAMON», «IIO KPYry» U
«3MEUKOW», OpOCOK Msi4a B KOP3MHY JABYMsI PyKaMu OT TpyJdud C MeECTa, paHee
pa3y4eHHbIC TEXHUYECKUE JECUCTBUS C MSIUOM.

Boneit6on. [Ipsmas HuxHSS monada Msida, IpuéM U mepefadya Msda JIBYMS
pPyYKamMu CHU3Y M CBEPXY Ha MECTE U B JBUKCHHUU, PAHEE PA3YUEHHBIC TEXHUUECKUE
JICUCTBHS C MSUOM.

®yt6oa. Yaap Mo HEMOJABUKHOMY MsUy BHYTPEHHEW CTOPOHOM CTOMBI C
HEOOJBIIOTO pa3z0era, OCTAaHOBKA KaTSIIErocs Msda CIIOCOOOM «HACTYMaHUSD,
BEJCHHE Ms4a «I0 TPSAMON», «IO KPYry» U «3MEHKOH», 00BOJIKAa MI4OM
OpPUEHTUPOB (KOHYCOB).



CoBEpLICHCTBOBAHUE TEXHUKM PAHEE pa3yYEHHBIX T'MMHACTUYECKUX H
aKpoOaTHUYECKUX YNPAKHEHUW, YNPAKHEHUN JETKOW aTIETUKH U 3UMHHUX BHUIOB
CIOpPTa, TEXHUYECKUX JEUCTBUM CIIOPTUBHBIX UTD.

Monyns «Crop.

dusnueckas MOATOTOBKA K BBIIOJIHEHUI0 HOpMaTHUBOB Komiuiekca ['TO c
WCITOJIb30BAaHUEM CPEACTB 0a30BOM (Pu3MUYECKOW MOATOTOBKH, BHIAOB CIOpTa U
03/I0POBUTENBHBIX CUCTEM (PU3MUECKON KyIbTYphl, HAIIMOHAIBHBIX BUJOB CIOPTA,
KyJIbTYPHO-3THHYECKHUX UTD.

6 KIIACC

3Hanus 0 puzuyeckoii Kyapmype.

Bo3poxnenne OmUMIUNCKUX UrP W OJAMIMKWCKOTO JBH)KEHUS B
COBpeMEHHOM Mupe, poib [Ibepa ne KyOepTeHa B uX CTaHOBJIICHUM W Pa3BUTHHU.
JleBr3, CUMBOJIMKAa W pPUTyalbl COBpeMEHHBIX Onumnuiickux wurp. Hcropus
OpraHu3alliy U NPOBEIEHUA NMEPBbIX OIUMIIMKECKUX UTP COBPEMEHHOCTH, IIEPBBIE
OJIMMITUACKUE YEMITUOHBI.

Cnocodvl camocmosamenvHoll 0eamenbHOCHu.

Benenue nHeBHMKa (pu3myeckodl KynbTypbl. Dusnyeckas moaroToBka v eé
BIUSHUAE Ha pPa3BUTHE CHCTEM OPraHU3Ma, CBA3b C YKPEIUICHHEM 3J10POBbS,
¢duznyeckas NoJAroTOBICHHOCTh KaK Pe3yabTaT PU3NUECKON MOJATOTOBKH.

[IpaBuna u cmocoObl CaMOCTOATENBHOTO PAa3BUTUA (DU3UYECKHUX KAUYECTB.
CrnocoObl  onpeneneHus WHAUBUAYAIbHON (¢u3nueckod Harpy3ku. IIpaBuia
NPOBENCHUS ~ M3MEPUTEIBHBIX  MPOLEIYP 1o OLICHKE buznueckon
NOATOTOBJIICHHOCTH. [IpaBwiia TEXHUKHM BBIIIOJHEHUS TECTOBBIX 3aJaHUN U
CHOCOOBI pErHCTpaIK UX Pe3yIbTaToB.

[IpaBuna u cnocoObl COCTaBIEHUS IUIAHA CaMOCTOSITENIbHBIX 3aHSATUH
(bu3HYeCcKoi MOArOTOBKOM.

Du3uueckoe cosepuieHCmME08anue.

Du3Ky1LMYPHO-0300POBUMENLHAS 0ESIMENILHOCD.

[IpaBuna CcaMOCTOATENBHOTO 3aKaJMBaHUS OpraHu3Ma C  IOMOIIBIO
BO3JIYIIHBIX M COJIHEYHBIX BaHH, KYNaHHUsS B €CTECTBEHHbIX Bojgoémax. [IpaBuina
TEXHUKU 0€30MaCHOCTH U TUTUEHBI MECT 3aHATHI (U3NUECKUMU YIIPAKHEHUSMHU.

O310pOBHUTENBHBIE KOMIUIEKCHI: YIIPAXXHEHUS 111 KOPPEKLMH TEIOCIOKEHHUS
C  HWCIOJb30BAHWEM  JOINOJHUTENBbHBIX  OTSATOUIEHUH, YOPAKHEHHS UL
NpoQUIAKTUKKA HapyIIeHUs 3peHUs BO BpeMsi yuyeOHBbIX 3aHSATUH U paboOThl 3a
KOMITBIOTEPOM, YIIPOXKHEHUS ISl PU3KYIbTIAY3, HAIPABIECHHBIX Ha MOAIEpKAHUE
ONTUMAJIbHOM PabOTOCIOCOOHOCTH MBI OMOPHO-IBUTAaTEIBLHOTO anmnapara B
pexxrMe yueOHOU AesITENbHOCTH.

Cnopmugno-0300posumenbHas 0esimelbHOCHb.



Moaynb «I ”MHacTHUKaY.

Akpobatnyeckass KOMOWHAIMs W3  OOIIEPAa3BUBAIOIIMX U CIOXKHO
KOOPJIMHUPOBAHHBIX YINPAXHEHUH, CTOEK U KYBBIPKOB, paHEE pa3yyeHHBIX
aKpoOaTUYECKUX yNPaKHEHUH.

KoMOuHanusa u3 CTWIM30BAaHHBIX OOIIEPAa3BUBAIONIMX YNPAXKHEHUN U
CJI0’KHO-KOOPANHUPOBAHHBIX YIPAKHEHUN PUTMHUYECKOI TUMHACTHKH,
pa3HOOOpa3HbIX JBI)KEHUI pyKaMHM M HOraMd C pPa3HOM aMIUIMTYIOW U
TPACKTOPUEH, TAHICBAJIbHBIMA JBUKEHUAMU U3 PAHEE PA3yuYCHHBIX TAaHIEB
(1eBOYKN).

OmnopHble MPBDKKKA Yepe3 TMMHACTHYECKOro Ko3jla ¢ pa3dera crnocodbom
«COTHYB HOTM» (MaJbYMKH) U CLIOCOOOM «HOTH BPO3b» (JIEBOYKH).

['MMHacTHUECKME KOMOMHAIIMM HAa HHU3KOM THMHACTHYECKOM OpeBHE C
UCITIOJIb30BAaHUEM CTHJIN30BaHHBIX o011epa3BUBAIOIINX U CJIOXKHO-
KOOPAMHUPOBAHHBIX YINPAKHEHUH, MEPEeIBWKEHUN IIaroM H JErKuM Oerom,
NOBOPOTAaMU C Pa3HOOOpa3HBIMU JIBIDKCHHMSIMU pPyK M HOT, yJepKaHUEM
CTATUYECKUX 03 (JIEBOYKH).

VYhpaxHeHHs] Ha HEBBICOKOM THMHACTHYECKOW MEPEKIIAJUHE. BHUCHI, YIOP
HOTHU BpPO3b, TIepeMax BHepél U oOpaTHO (MaJIb4YHKH).

JlazaHbe 10 KaHaTy B Tpu NpuémMa (MaabuuKm).

Mopyne «JI€rkas atieTnkay.

Craprt ¢ onopoi Ha OAHY PYKY U MOCIEIYIOIINM YCKOPEHUEM, CIIPUHTEPCKUI
W TJIAJKUA paBHOMEpHBIM Oer mo y4yeOHOW NWUCTaHIIUU, paHee pa3yueHHbIE
OeroBbIe YIIpaKHEHUS.

[IppDKKOBBIE yHpaKHEHWA: TMPBDKOK B BBICOTY € paszbera crocoOom
«TepenaruBaHuey, paHee pa3yyeHHbIE MPBDKKOBBIE YIPAXKHEHUS B JUIMHY H
BBICOTY, HAIIPHITUBAHUE U CIIPHITUBAHUE.

Mertanne manoro (TEHHHCHOTO) Msf4Ya B MOJABUAKHYIO (pacKauyMBaroLIyOCS)
MULIEHB.

Moaynb «3UMHHE BUIBI CLIOPTAY.

[lepeaBuxkenne Ha JbDKaX OJHOBPEMEHHBIM  OJHOIIAXHBIM  XOJIOM,
MPEOI0JICHHE HEOOJIBIIUX TPAMILJIMHOB MPU CIYCKE C MOJIOTOr0 CKJIOHA B HU3KOM
CTOMKE, paHee pa3y4yeHHbIC YIIPAKHEHUS JIBLDKHON MOArOTOBKH, NEPEIBHKEHHUS 110
y4eOHOW JUCTAHLIUU, TOBOPOTHI, CITYCKH, TOPMOYKEHHUE.

Mopynb «CIOpTHUBHBIE UTPBD».

backer6on. Texnuueckue nedcTBUS HUrpoka Oe3 Msya: NEPE/BIKEHHE B
cTolike 0ackeTOOoIMCTa, MPBDKKH BBEPX TOTYKOM OJHOW HOTOM U MpU3EMIICHHUEM
Ha JAPYTYIO HOT'Y, OCTAHOBKA ABYMS IIAraMU U MPBIKKOM.



VYpakHEeHHUs ¢ MAYOM: pAaHEE pa3yyeHHbIC YIIPAKHEHHS B BEICHUMU Ms4a B
pa3HBIX HANPABICHUSX M MO Pa3HOM TpAaeKTOpUH, Ha Mepenady U OpOCKH Ms4a B
KOp3HHY.

[IpaBuna urpel ¥ UrpoBas JIEATEIBHOCTb IO MPAaBWIIAM C HCIIOJIb30BAHUEM
Pa3y4eHHBIX TEXHUYECKUX IPUEMOB.

Bomneiibon. [Ipuém u mepegaua msiua IByMsi pyKaMu CHU3Y B pa3HbIe 30HBI
IUIOIIAIKM KOMaHIbl comnepHuka. [IpaBwia urpsl U uUrpoBast JAESITENBHOCTH I10
IIpaBUJIaM C HUCIIOJIb30BaHNEM Pa3yYEHHBIX TEXHUYECKHUX NTPUEMOB B I0Ja4e MsAYa,
€ro Npuéme U rnepegade AByMs pyKaMH CHHA3Y U CBEPXY.

®yT60a. Yaapel o katsmeMycst Ms4dy ¢ pazodera. [lpaBuna urpsl u urponas
JEATENBHOCTh 110 MPAaBWIAM C HCIIOJB30BAHUEM PA3YUYEHHBIX TEXHUYECKHUX
NpUEMOB B OCTAHOBKE M Mepeade Ms4a, €ro BeIeHUH U 00BOJIKE.

CoBEpLICHCTBOBAaHUE TEXHUKM PAHEE pa3yYEHHBIX T'MMHACTHYECKUX H
aKpoOaTUUECKUX YINpPaKHEHUH, YINPaKHEHUHN JIETKOM aTIeTHKU M 3UMHHUX BUJOB
CIIOpPTa, TEXHUYECKUX JCHUCTBUM CIOPTUBHBIX UTD.

Mopyne «Cniopt».

dusnyeckas MOATOTOBKA K BBIMNOJHEHWIO HOpMAaTUBOB Komruiekca ['TO ¢
UCIIOJIb30BaHUEM CPEJCTB 0a30BOM (PU3NYECKOM MOATOTOBKH, BUAOB CIOpTa U
03/I0POBUTENBHBIX CUCTEM (PU3MUECKON KYJIbTYphl, HALIMOHAIBHBIX BUJOB CIOPTA,
KYJbTYPHO-3THUYECKUX UTD.

7 KIIACC

3nanus o pusuueckoil Kyapmype.

3apoxkACHUE OJIMMIIMICKOTO JIBHKEHHSI B JIOPEBOJIIOIMOHHONW Poccuu, pob
A.Jl. ByTOBCKOTO B pa3BUTUH OTEYECTBEHHON CUCTEMBI (DU3UIECKOTO BOCIIUTAHUS H
ciopta. Ommmnuiickoe naBuxenne B CCCP  wu  coBpemenHor Poccun,
XapaKTEepPUCTUKA OCHOBHBIX JTalloOB pa3BUTHs. BbIIalONIMecs COBETCKUE U
POCCHICKHUE OJTMMITUHIIBI.

Brusaue 3aHsaTHil (U3WUEecKOW KyJIbTypOl W CIIOPTOM Ha BOCTIHTAHUE
ITOJIOKUTENIBHBIX KAYECTB IMYHOCTH COBPEMEHHOTO YEJIOBEKA.

Cnocoovl camocmoamenbHoul 0eameibHOCmU.

[IpaBuna TeXHUKH OE30MACHOCTM W TUTHEHBI MECT 3aHATUH B MpoIecce
BBITIOJTHEHUST (PU3WYECKUX YIPAKHEHUH HA OTKPHITHIX IUIONIAKax. Benenue
JTHEBHUKA TI0 (PU3UIECKON KYJIBTYDE.

TexHuueckasi MOATOTOBKA M €€ 3HAYEHHUE JUIsl YEJIOBEKA, OCHOBHBIE MpaBUIa
TEXHUYECKON TMOJArOTOBKU. JIBUraTeIbHbIE MEUCTBUSI KaK OCHOBAa TEXHUYECKOM
MOATOTOBKHU, TIOHSTHE JIBUTATEIHLHOTO YMEHHUSI U JBUTATEIIBHOTO HaBbika. CIIOCOOBI
OLICHMBAHUS TEXHUKU JIBUTATEIbHBIX JICUCTBUA W OPraHU3alMs MPOLEIYPHI
orlenuBanus. OmmMOKM TIpH pa3ydyWBaHUW TEXHUKHU BBHITIOJHEHUS JIBUTATEIILHBIX



NEUCTBUN, NMPUYMHBI U CHOCOOBI MX TMPEeRyNpeXIeHUs NpU CaMOCTOSTEIbHBIX
3aHATUAX TEXHAYECKON MOATOTOBKOM.

[InaHupoBaHUE CaMOCTOATENBHBIX 3aHATHA TEXHUYECKOM ITOATOTOBKOM Ha
yueOHbI TOJ U y4eOHyIo deTBepTh. CocTaBieHHE IUJIaHA y4e€OHOTO 3aHATHSA IO
CaMOCTOSTEIIbHON TEXHUYECKON MOATOTOBKE. CriocoOsI OIICHUBaHUS
O3I0pOBUTENBHOTO d(dexTa 3aHATHI (PU3HUECKOM KyJIbTypol C IOMOIIBIO
«unaekca Kertne», «oproctatnyeckoid mpoObD», «(HYHKIIMOHAIBHOM MPOOBI CO
CTaHJIAPTHOM HATPY3KOW».

QDu3uueckoe cosepuieHcmeosanue.

Du3KyILMYPHO-0300POBUMENbHASL OESIMENLHOCTb.

O310pOBUTENBHBIE ~ KOMIUIEKCHI  JUIA  CAMOCTOATENBHBIX — 3aHATHA  C
N00aBJICHUEM pPaHEE Pa3yYEHHBIX YNPAKHEHUM: JUIsI KOPPEKIUH TEIOCIOXKEHUS U
npopUIaKTUKA HAapyLIEHUs] OCAaHKU, IbIXaTe€IbHOM U 3PUTEIbHON T'MMHACTHKH B
pexuMe yaeOHOTo JTHS.

CnopmugeHo-0300posumenvhas 0esimeibHOCHb.

Monynb «'uMHacTHKAY.

AkpobOaTnyecknue KOMOMHAIIMM W3 paHee pa3ydeHHbIX YIPAKHEHHH C
n00aBICHUEM YIPAXHEHUN PUTMHUYECKON TUMHACTHKHU (AeBouku). I[Ipocreiime
aKpoOaTuyeckue nmupaMujbl B mapax M Tpolkax (aeBouku). CToiika Ha rojioBe ¢
OMOpOM Ha PYKH, akpoOaThyeckas KOMOMHALMA U3 Pa3yyeHHBIX YIMPaKHEHUU B
PaBHOBECHHM, CTOMKAX, KyBBIPKAX (MaJbUYHKH).

Komrieke ynpakHeHM CTen-a’poOUKH, BKIIOYAIOIMIUNA YIPKHEHUS B
X0Jb0€, MPBIKKAX, CIIPHITMBAHNHN U 3aIPbITMBAaHUM C IOBOPOTAMH Pa3BEICHUEM PYK
Y HOT, BBIIIOJIHSIEMBIX B CPETHEM U BBICOKOM TEMIIE (JIEBOYKH).

KoMOuHaiysi Ha THMHACTHYECKOM OpEeBHE M3 PaHEe pPa3yuyeHHbIX YIPAKHEHUN
C J00aBJIEHHEM YNPAXKHEHUM Ha CTaTUYECKOE W JMHAMUYECKOE pPAaBHOBECHE
(meBoukm). KomOuWHanms Ha HU3KOM THMHACTUYECKOM TEPEKIIAUHE W3 paHee
pa3ydeHHBIX YIPa)XHEHUW B BUCAX, YIIOpax, MEpeBopoTax (ManbuukH). JIazanbe mo
KaHaTy B JiBa Npuéma (MaJIbuyuKu).

Monyinb «JI€rkas atieTukay.

ber ¢ nmpeogoneHneM NpensaTCTBUN CIIOCO0aMU «HACTYIAHUE» U «IPLKKOBBIN
Oer», acradeTHblil Oer. Panee OocBOeHHbIE OEroBbIEe YIPa)KHEHUS C YBEJIWYCHHEM
CKOpPOCTH MEPEABIKEHHS U TPOJAOJDKUTEILHOCTH BBITIOJTHEHHUS, PBDKKU C pa3zbera
B JJIMHY CIIOCOOOM «COTHYB HOTH» U B BBICOTY CIIOCOOOM «I1€pEIIaruBaHue).

Meranue manoro (TEHHHCHOTO) Ms4a IO JIBIKYIICHCS (KaTsIIeics) ¢ pa3Hoi
CKOPOCTBIO MULIIEHHU.

Monyib «3UMHHE BUIBI COPTAY.

TopMoOxkeHue 1 MOBOPOT Ha JIBDKAX YIIOPOM IPH CITYCKE C ITOJIOTOro CKJIOHA,
NepeXo] ¢ NEPEIBUKEHUS TONEPEMEHHBIM JABYXIIAXKHBIM X0JIOM Ha MEPEIBUKECHHE



OJTHOBPEMEHHBIM OIHOIIAXHBIM XOJOM H OOpaTHO BO BpeMS MPOXOKICHUS
y4eOHOM TUCTAHIINH, CITYCKH U TTOILEMBI PaHEE OCBOCHHBIMH CTIOCOOAMMU.

Mopynbs «CriOpTUBHBIE UTPHDY.

backerOoin. Ilepegaua u JOBAS Msiba MOCI€ OTCKOKa OT Iojia, OPOCOK B
KOP3HUHY JIByMsI pyKaMH CHHU3Yy W OT TPyAM mocie BeAcHus. MrpoBast AesTENbHOCTD
M0 TIpaBWJIaM C HWCIIOJIb30BAaHUEM paHEee Pa3ydeHHBIX TEXHUUYECKHUX TPHUEMOB 0e3
Ms49a B ¢ MSTYOM: BeJIeHUE, TPUEMBI U iepeadn, OPOCKH B KOP3HHY.

Boneitbon. BepxHssi mpsimas mojaya Msi4ya B pa3Hble 30HBI ILUIOMIAIKU
COINEpPHHUKA, NIepeaada Msiua 4epe3 CETKY IByMs PyKaMu CBEPXY M MEPEBOJ MsA4a 3a
rojioy. WrpoBasg naesATENpbHOCTh MO MpaBUJaM C HUCIIOJIb30BAHUEM pAHEE
Pa3yYEHHBIX TEXHUYECKUX MPUEMOB.

®ytoon. CpenHue U JUIMHHBIE TEpeadyud Msda MO MNpSIMOW M JAUaroHasu,
TAKTUYECKUE JCHCTBUSI MPU BHITIOJHEHUH YTJIOBOTO y/iapa U BOpachIBAHUH Ms4a U3-
3a 00KOBOM JuHUU. VIrpoBast A€SITEILHOCTD 0 MPaBUJIaM C HCIIOIb30BAHUEM PaHEe
Pa3yYEHHBIX TEXHUYECKUX MPUEMOB.

COBEpILICHCTBOBAHME TEXHUKU pPAHEE PA3yYCHHBIX TMMHACTUYECKHX U
aKpoOaTUUECKUX YIPAKHEHUM, YNPaKHEHUM JETKOW aTJIeTUKU W 3UMHHUX BHJIOB
CIIOPTa, TEXHUYECKUX AECUCTBUM CIIOPTUBHBIX UTP.

Monyns «Cropt».

dusnyeckass MOJATrOTOBKA K BBINOJHEHUI0O HOpMAaTthuBOB KoMmiuiekca ['TO ¢
MCIIOJIb30BAHUEM CpPEICTB 0a30BOM (PU3MUECKOW MOATOTOBKH, BUIOB CIOPTA U
03/I0POBUTEIILHBIX CUCTEM (PU3UYECKON KYJIBTYphl, HAITMOHATLHBIX BHUIIOB CIIOPTA,
KYJIbTYPHO-3THUYECKHUX UTD.

8 KIIACC

3uanusa o puzuueckoil Kyanonype.

duznyeckass KyJbTypa B COBPEMEHHOM OOILECTBE: XapaKTEpUCTUKA
OCHOBHBIX HallpaBJIeHUH U (GopM opraHuzanuu. BcecTropoHHee M TrapMOHHYHOE
¢usznyeckoe paszButue. AnantuBHas (u3NuUecKas KyJlabTypa, €€ HUCTOpHUS H
COLIMAJIbHAS 3HAYMMOCTb.

Cnocodvl camocmoamenvHoul 0eamenbHOCHU.

Koppekusi ocaHku u pa3paboTKa WHIUMBUIYAJIbHBIX IUIAHOB 3aHATHM
KOppUrupymomei TuMHacTuKoi. Koppekius wu30bITOYHONM Macchl Tela |
pa3paboTKa MHAWBUYaJbHBIX MJIAHOB 3aHATUH KOPPUTUPYIOLIEH THMHACTHKOM.

CocraBieHue  IUIAHOB-KOHCIIEKTOB  JUISI  CAMOCTOSITEJIBHBIX — 3aHATHM
CHOPTUBHON MOAr0TOBKOM. CrIocOObl yu€Ta MHAMBUIYAIbHBIX OCOOCHHOCTEN MPH
COCTaBJICHUH IJIAHOB CAMOCTOSITEIbHBIX TPEHUPOBOYHBIX 3aHATHIA.

Du3uyeckoe cosepuieHCmeo8anue.

Du3KyILMYPHO-0300POBUMENbHAS 0ESIMENILHOCD.



[Ipodunaktuka mepeHampsHKEHHs] CHUCTEM  OpraHu3Ma  CpeACTBAMHU
0370POBUTENBHON (PU3NYECKON KyIbTYPHI: YIIPAKHEHUS MBIIIEYHON peslaKCalliy 1
pEeryJlMpoBaHUsl BETETATUBHOW HEPBHOM CHUCTEMBI, NPOPUIAKTHKH OOIIEro
YTOMJICHUS U OCTPOTBI 3pEHHUSI.

CnopmugHo-0300posumenvHas 0esimeabHOCHb.

Monayns «I ”MHacTHUKaY.

Axkpobatnyeckass KOMOWHAIIMS U3 paHEEe OCBOCHHBIX YIMPaKHEHUN CHIIOBOMU
HAIIPaBJICHHOCTH, C YBEIMYMBAIOIIMMCA YHMCIOM TEXHUYECKHX D3JIEMEHTOB B
CTOMKaX, yIopax, KyBbIpKaxX, IpbhKKax (FOHOILN).

['mMHacTuyeckass KOMOMHalIMsT Ha THMHACTUYECKOM OpeBHE W3 paHee
OCBOEHHBIX YIPAXKHEHHUN C YBEJTMYUBAIOIIMMCS YACIOM TEXHUYECKUX JJIEMEHTOB B
NpbDKKAX, IMOBOPOTaX M  NEPEeABIKEHMSIX  (IeBymKW). ['MMHacTHueckas
KOMOMHAIIMA Ha NEPEKJIaJUHE C BKIIIOUEHUEM paHEe OCBOCHHBIX YIPAKHEHUH B
ynopax W Bucax (roHouH). ['mMmHacThyeckas KOMOMHALMsS Ha MapajljlesIbHbIX
OpyChsIX C BKJIIOYEHHEM YNPAKHEHUW B YNOpPE Ha pyKaxX, KyBbIpKa BIEpPEN H
cockoka (roHOWM). BonbHble yhnpaxkHeHuss Ha 0a3e paHee pa3ydeHHbBIX
aKkpoOaTUYECKUX YNPAKHEHUH U YNPAXKHEHUHA PUTMUYECKOM TMMHACTUKH
(IeByIIKH).

Monyib «JI€rkas aTineTukay.

KpoccoBblii Oer, NpblXKOK B IJIMHY ¢ paz0era cnocoooM «IpOTrHYBIITUCHY.

[IpaBwiia mpoBeneHUsI COpPEBHOBaHUM 1O cpade HopMm komruiekca ['TO.
CaMmocTosiTenbHasE TOATOTOBKAa K BBINOJHEHUIO HOPMATHUBHBIX TpeOOBaHMI
komisiekca ['TO B OeroBeix (Oer Ha KOPOTKHE M CpPEIHUE TUCTAHIUU) U
TEXHUYECKUX (IMPbDKKKM W METaHUE CIIOPTUBHOIO CHapsAa) AMCLUUIUIMHAX JIETKOU
aTJIETUKH.

Moaynb «3UMHHE BHIIBI CLIOPTAY.

[lepenBukeHne Ha  JbDKaX OAHOBPEMEHHBIM  OECIIQXHBIM  XOJOM,
IIPEOJIOJICHHE ECTECTBEHHBIX NPEMSATCTBUHA HA JIbDKaX IIMPOKHM LIarom,
nepeliaruBaHiemM, Iepesia3aHlueM, TOPMOKEHUE OOKOBBIM CKOJBXKEHUEM IPHU
CIIyCKE Ha JIBDKAX C MOJIOTOT0 CKIJIOHA, MEPEXO0] C MOMEPEMEHHOTO JBYXIIAKHOTO
X0/la Ha OJHOBPEMEHHBIN O€CIIaXXHbII X044 M O0OpaTHO, paHee pa3ydyeHHbIE
YIPAKHEHUS! JIBDKHOW MOJArOTOBKHM B INMEPEABMIKEHUSAX Ha JIbDKAX, MPU CITYCKaX,
NOAbEMAX, TOPMOKEHUU.

Monayns «I1naBanue».

CrapT NpeDKKOM ¢ TyMOOYKHM INpH IJIaBaHUM KPOJIEM Ha IPyAM, CTapT U3
BOJIBI TOJTYKOM OT CTEHKM OacceliHa mpH IIaBaHUM KposieM Ha cruHe. [1oBopoThl
IpU TUIABAHUU KPOJIEM Ha IrpyAu U Ha criuHe. [IporpiBanre y4eOHbIX AUCTAHIUI
KpOJIEM Ha IPYJY U Ha CIIMHE.

Monyns «CIOpTUBHBIE UTPBD).



backer6on. IloBOpOTHI TyJiOBHIIA B NpPaByldD M JIEBYIO CTOPOHBI C
YAEpKAHUEM Ms4a JIByMs pyKaMH, Iepe/lada Ms4a OJHOM PYKOW OT IUieya H
CHU3Y, OPOCOK Msiya IByMsI M OAHOU pyKOH B MpbhKKe. rpoBast 1eSTeIbHOCTb 110
MIPaBUJIaM C MCIOJIb30BAHUEM PAHEE PA3YUEHHBIX TEXHUUECKUX TPUEMOB.

Boneii6on. Ilpsmoii Hamamaroumi yaap, WHANBUIyaIbHOE OJOKUPOBAHHE
Ms4a B IIPBDKKE C MECTA, TAKTUYECKNE AEUCTBUA B 3aIUTE U HamaaeHuu. rposas
JEATEIBHOCTh 110 IIPAaBWJIAaM C HCIIOJIB30BAHUEM PAHEE PA3yYEHHBIX TEXHUYECKHUX
MIPUEMOB.

®yt6oa. Yaap mo msuy ¢ pazdbera BHYTPEHHEH 4YacThIO IMOABEMA CTOIIHI,
OCTaHOBKa Ms4a BHYTpPEHHEH cTopoHo# crombl. [IpaBuna urpsl B MuHu-(pyTOOI,
TEXHUYECKUE W TaKTUYECKue IeucTBUs. MrpoBas IedaTeNbHOCTh MO MpPaBUIIAM
MUHH-(PYTOOSIAa C HUCIOJIb30BAaHUEM paHEE pPa3yYEHHBIX TEXHUUYECKUX MNPUEMOB
(meBymiku). UrpoBas AesTeNbHOCTh MO MpaBWiaM Kiaccudeckoro ¢yrdona ¢
HCIIOJIb30BaHUEM PAHEE PA3yUYCHHBIX TEXHUYECKHUX MPUEMOB (FOHOIIIN).

CoOBEpIICHCTBOBAHME TEXHUKM PAHEE Pa3yYCHHBIX TMMHACTUYECKUX U
aKpOoOaTUYECKUX YIPAXKHECHUM, YNPaXHEHUN JIETKOW aTIETUKU U 3UMHHUX BHUIOB
CIIOpPTa, TEXHUYECKUX AEHUCTBUM CIOPTUBHBIX UTP.

Mogyne «Criopt».

dusnyeckas IMOJAroTOBKa K BhIMOJHEHHUIO HOpMaTtuBOB Kommuiekca I'TO ¢
WCIIOJIBL30BaHUEM CpPEACTB 0a30BOil (pu3MuecKkoil MOATOTOBKH, BUJIOB CIOpTa U
03JI0POBUTENILHBIX CUCTEM (PU3MUECKOUN KYJIbTYphI, HAITMOHAIBHBIX BUJIOB CIIOPTA,
KYJIbTYPHO-3THUYECKHUX UTD.

9 KJIACC

3Hanus 0 puzuyeckoii Kyapmype.

310pOBbE M 370POBBIM 00pa3 >KU3HHU, BpEAHbIC MPUBBIYKM M WX NaryoHoe
BJIUSIHUE Ha 3JI0POBbE ueJoBeKa. TypHUCTCKHE MOXO0Hbl Kak (opMa OpraHuszanuu
310poBoro 0bpasa xxuszHu. [IpodeccrnonanbHO-IpuKIaaHas GU3NIECKas KyIbTypa.

Cnocoowl camocmoamenvHol 0eamenbHOCmU.

BoccraHOBUTENBHBIN Maccax KakK CpEICTBO ONITUMHU3ALUU
paboTOCIOCOOHOCTH, €ro MpaBuiIa U IPUEMBI BO BPEMS CAaMOCTOSITEIbHBIX 3aHATUM
¢bu3nyeckoil MOAroToBKOW. baHHBIE TpOLEAypbl KaK CpPEICTBO YKpPEIJICHUS
30poBbs. M3mMepenne GyHKIIMOHAIBHBIX pe3epBOB opranu3ma. OkazaHue nepBoi
MOMOIIM HAa CAMOCTOSITENIbHBIX 3aHATUSAX (PU3MUECKHMMM YNPAXHEHUSIMH U BO
BpEMsI aKTUBHOTO OT/bIXA.

QDu3suueckKoe cosepuieHcme06anue.

Du3KyIbMYPHO-0300POBUMENbHASL 0eSAMEIbHOCHTb.

3aHATUA (U3NYECKOM KyJIbTypOll M PEXUM MNUTAHUS. YTOPaKHEHUS i
CHIDKEHUS H30BITOYHOM Macchl Teda. O310pOBUTENbHBIE, KOPPEKIMOHHBIE U



NPOPIIAKTUIECKUE MEpPONPHUATUS B  PEKUME JIBUTATEIILHOW aKTUBHOCTH
O0yJarOIITIXCsl.

CnopmugHo-0300posumenbHas 0esimelbHOCHb.

Monyib «I *MHacTHKa.

AkpobaTudeckass KOMOMHAIMS C BKIFOUEHHUEM JUIMHHOTO KyBbIpKa ¢ pa30era
W KyBBIpKa Ha3aJ B YIOp, CTOS HOTM Bpo3b (toHOmM). ['mMHacThueckas
KOMOHWHAITMS Ha BHICOKOW MEPEKIIaInHe, ¢ BKIIOYECHUEM JIEMEHTOB Pa3MaxXUBaHMUSI
U COCKOKa BIEpE]] MPOTHYBIIMCH (FOHOIIM). ['MMHacTHueckass KOMOWHAIMS Ha
napajieIbHbIX OPYChAX, C BKIIOUYEHUEM JBYX KYBBIPKOB BIIEPE] C OMOPON HA PYKH
(ronomm). ['mMmHacTHueckass KOMOMHAIMST HA THUMHACTHUYECKOM OpeBHE, C
BKJIFOUEHUEM MOYIINAraTa, CTOMKA Ha KOJICHE C ONMOpPOM HAa PYKH W OTBEICHUEM
HOTW Hazaj (AeBymiku). YepiuauHT: KOMIO3ULUS YIPaKHEHUH C MOCTPOCHUEM
nupamMujl, dJIEMEHTaMU CTeM-adpOOUKH, aKpOOATUKU U PUTMUYECKON TMMHACTUKHU
(IeBYLIKH).

Monayns «JI€rkas aTneTukar.

TexHuyeckasi MOATOTOBKA B OETOBBIX M MPBDKKOBBIX YHPAXKHEHUSAX: OEr Ha
KOPOTKHE U JJIMHHBIC TUCTAHIINY, IPHDKKHU B JIJTMHY CIIOCOOaAMU «ITPOTHYBILIUCHY U
«COTHYB HOTW», MPBIKKHA B BBICOTY CIIOCOOOM «IepemaruBanuey». TexHuueckas
MOJTOTOBKA B METaHWHU CIIOPTUBHOTO CHAps/a ¢ pa3dera Ha JaIbHOCTb.

Moaynb «3UMHHE BHIIBI CLIOPTAY.

TexHuyeckasi MOATOTOBKA B MEPEABMIKEHUH JIBDKHBIMU XOJaMH MO Y4eOHOM
JUACTAaHUMU: TIONEPEMEHHBIN ABYXIIAXHBIA XOJ, OJHOBPEMEHHBIM OJHOIIAKHBIN
XO0]I, CIOCOOBI MEePeX0/ia C OJTHOTO JIBIKHOTO X012 Ha IPYTOM.

Monyib «IInaBanue.

bpacc: moaBoasuue ynpaXHEHHS W IUIABAHUE B TOJHOM KOOPJHWHAIWH.
[ToBOPOTHI MpH TIIaBaHUU OpaccoM.

Mopynb «CHOpTUBHBIE UTPBD».

backer6on. TexHuueckass MOATOTOBKA B WIPOBBIX JCHCTBUSAX: BEICHUE,
nepeaayu, NpuémMbl 1 OPOCKH Msida Ha MECTE, B MPBIKKE, MOCIIE BEICHMUS.

Boneii6on. Texnuyeckas MOArOTOBKA B UTPOBBIX JCHCTBUSIX: MOJa4YM Ms4a B
pa3Hble 30HbI IUIOMIAJKA CONEPHUKA, NPUEMBI M TEpeaayd Ha MECT€ U B
JIBIKEHUH, yJIaphbl U OJIOKHPOBKA.

®yTt6os. TexHuveckas MmoAroToBKa B UTPOBBIX JACHCTBUSAX: BEJICHUE, TPUEMBI
Y Mepeiauu, OCTAHOBKHU U YJIaphl 10 MYy C MECTA U B JBUXKCHUU.

COBEpIICHCTBOBAHUE TEXHUKH pAaHEE pa3yuyCHHbIX TMMHACTUYECKUX U
aKpoOaTHUYECKUX YNPAKHEHUW, YIPAKHEHUH JIErKOM aTJIETUKWM M 3UMHHUX BUJOB
CIOpPTa, TEXHUYECKUX JAEUCTBUM CIIOPTUBHBIX UTD.

Monyns «Cropt.



®duznyeckas MOATOTOBKAa K BbINOJHEHUIO HopMmatnBoB Kommuekca I'TO c
WCITOJIb30BAaHUEM CPEACTB 0a30BOM (PU3WYECKON MOATOTOBKH, BHIIOB CIIOpPTa
03/I0POBUTENBHBIX CUCTEM (PU3MUECKOU KyJIbTYphl, HAIIMOHAJIBHBIX BUJIOB CIIOPTA,
KYJbTYPHO-3THUYECKUX UTP.

Ilpozpamma eapuamuenozo mooyna «bazosean pusuueckan noozomoesxay.

Pazeumue cunoevix cnocobnocmert.

Kommnekcsl  oOmiepasBUBalOIMX M JIOKAIBHO  BO3JEHCTBYIOLIUX
YOPAKHEHUM, OTATOHMIEHHBIX BECOM COOCTBEHHOTO Tela M C HCIOJIb30BAaHUEM
JOTIOJTHUTENBHBIX CPEJCTB (TaHTeJeH, dcraHjepa, HaOMBHBIX MsYeH, INTaHTH U
JIpyroro MHBeHTaps). Kommiekchl yrpaxxHEHUN Ha TPEHAKEPHBIX YCTPOMCTBAX.
VYopaxHeHus: Ha T'MMHAcTHYECKMX cHapsjaax (Opycesix, NepeKiIaJnHaXx,
TUMHACTUYECKON CTEHKE M JIPYTuX cHapsjaax). bpocku HaOMBHOIO Msiya JByMs U
OJHOM pPyKOH U3 MOJOXEHUM CTOA W cuias (BBEpX, BIEpEN, Has3al, B CTOPOHBI,
CHM3y U COOKy, OT TIpyAM, WH3-3a TOJIOBBI). I[IpBDKKOBBIE YNpa)XHEHUS C
JOTIOJTHUTENBHBIM OTATOIEHUEM (HAPHITMBAHUE U CIPBITMBAHUE, MTPBIKKH YEPE3
CKaKaJIKy, MHOTOCKOKH, IPBIKKK Yepe3 MPEMATCTBUS U APYyTHe yHpakHeHus). ber
C JIONOJIHUTEJIbHBIM OTSTOIIEHUEM (B TOPKY M C TOPKH, HA KOPOTKUE AMCTAHIIIH,
sctadetsl). [lepenBmxenus B Buce u yrnope Ha pykax. Jlazanbe (1o kaHaty, 1O
IMMHACTUYECKOM CTEHKE C JIONOJIHUTEIBHBIM oTdAromenueMm). IlepeHocka
HEIpeAeNbHbIX TSHKeCTel (MalbUMKM — CBEPCTHHUKOB CIOCOOOM Ha CIIHMHE).
[logBuKHBIE UIPbl C CHUJIOBOW  HANpaBiICHHOCTHbIO (MMIPOBU3UPOBAHHBIN
0ackeT00J1 ¢ HAOUBHBIM MSIYOM U JAPYTUE UTPHI).

Pazeumue ckopocmuwix cnocobnocmeil.

ber Ha MecTe B MaKCUMaJIbBHOM TEMIIE (B YIIOPE O THMHACTHYECKYIO CTEHKY U
0e3 ymopa). YenHounslii Oer. ber mo pa3MeTkamM ¢ MaKCUMaJIbHBIM TEMIIOM.
[ToBTOpHBIN O€r ¢ MakCUMalIbHOW CKOPOCTHIO M MAaKCUMAaJbHOW YaCTOTOW IIaroB
(10-15 ™). ber ¢ yckopeHMsIMH W3 pa3HBIX HCXOJHBIX MOJIOKEeHUH. ber c
MaKCHUMaJbHOW CKOPOCTBIO U COOMPAHHEM MaJjbIX MPEAMETOB, JIeKAIIUX Ha MOy
U Ha pa3Ho# BbicoTe. CTapTOBbIE YCKOPEHUS 10 AUPHEpEeHIIUPOBAHHOMY CUTHAIY.
MeTtanue  MallbIx ~ MSYed [0 JBWKYIIMMCS ~ MHUIIEHSM  (KaTsuieics,
packadyuBaronieics, gersiieii). JIoBIs TEHHUCHOTO Msiya IMOcje OTCKOKa OT IoJa,
cTeHbl (mmpaBoi W JeBoW pykoii). Ilepemadya TeHHHCHOro Msiua B mapax HpaBoOi
(JieBoil) pykodW U TmoONepeMeHHO. BeaeHue TEHHUCHOrO MsiYa HOraMu C
YCKOPEHUSIMU TI0 TPSIMOM, 1O Kpyry, BOKPYT cToeK. [IpbDKKK yepe3 cKakajaky Ha
MECTE U B IBUKEHUU C MAKCUMaJIbHOM 4aCTOTOM MpBLKKOB. [IpeooneHune monocsl
NPENSATCTBUM, BKIIOYAKOUIEH B ceOsl: MPBDKKM Ha PAa3HYK BBICOTY W JUIMHY, IO
pa3MeTkaM, Oer ¢ MakKCHMaJbHOW CKOPOCTBIO B pPa3HbIX HAIPaBICHUAX U C
NPEOAOJCHUEM OIOp Pa3IMYHON BBICOTHI M IIUPHHBI, MOBOPOTHI, OOeraHue
Pa3IMYHBIX MPEAMETOB (JIErKOATIETUYECKUX CTOCK, MUeH, JIeKAIIUX Ha MOy WIH



MOJIBEIICHHBIX HA BBICOTE). OCTapeThl M MOJABHXKHBIE HUIPHl CO CKOPOCTHOM
HaIpaBJI€HHOCThIO. TexHuyeckue JedcTBUA H3 0a30BbIX BHIOB CIOPTA,
BBITIOJTHSAEMBIE C MAKCUMAJIBHOW CKOPOCTBIO JBUKECHUM.

Pazeumue evinocnueocmu.

PaBHOMEpHBII Oer U nepeABMKEHUE HA JIbDKaX B PEKUMMax YMEPEHHOU U
00bII0N MHTEHCUBHOCTH. [lOBTOpHBIN Oer W mepeiBIKEHHWE Ha JbDKaxX B
peXUMax MaKCUMAalbHOW M CyOMaKCUMalbHOW MHTEHCUBHOCTH. KpoccoBslii Oer u
MapuI-0poCcoK Ha JbIXKaX.

Pazsumue xoopounayuu osudicenuil.

KournupoBanue O0JbIIUMU (BOJICHOONBHBIMU) U MaJbIMU (TEHHUCHBIMU)
Madamu.  JKOHITIMpOBaHWE  TMMHACTHYECKOM  mnanko.  JKoHrmupoBaHue
BOJICHOOJIBHBIM MSIYOM TOJIOBOM. MeTaHue MajbIX W OOJBIIMX MSYel B MUIICHB
(HeOABIXKHYIO M ABuraromytocs). IlepenBukeHuss 1O BO3BBILIEHHOW |
HAKJIOHHOM, OrpaHUYeHHOM 1O upUHE onope (0e3 mpeaMera u ¢ IpeaMeToM Ha
rojioBe). YNpaXHEHUsT B  CTaTUYECKOM  PpPABHOBECHHU. YTPAXKHEHUS B
BOCIIPOM3BEJEHNUN TPOCTPAHCTBEHHOM TOYHOCTU JBWKEHUM pPyKaMH, HOTaMHU,
TYJIOBUILEM. YTPa)KHEHHE HA TOYHOCTh JU((PEpEeHIUpPOBAHUS MBIIICYHBIX
ycunuid. [1ogBr>KHBIE U CIOPTUBHBIE UTPHI.

Pazeumue cubxocmu.

KomMmmiekcbl oOuiepa3BuBarOnMX YHOPAKHEHUH (AaKTUBHBIX M MACCUBHBIX),
BBITIOTHSIEMBIX C OOJIBIION aMIJIUTYAOU JBYXKEHUN. YTIpaXKHEHUSI Ha PACTSHKEHUE
u pacciabnenue Mpiml. CrenuanbHble YIPaKHEHUS JJI Pa3BUTHUS MOJBUKHOCTH
CYCTaBOB (ITOyILINAaraT, arar, BBIKPYThl THMHACTUYECKON MaKH).

Ynpaoicnenusn kynomypro-smuuueckou HanpaeieHHoCmu.

CroxeTHO-00Opa3Hbie W OOpsA/iOBbIE Urphl. TeXHUYECKHWE JIEUCTBUS
HallMOHAJIBHBIX BHUJIOB CIIOPTA.

CneyuanvHas guzuieckas no02omosKa.

Monayne «I ”MHacTHUKaY.

PazButue ruOkoctu. Hakionbl TynoBuIla BOepéa, Hazad, B CTOPOHBI C
BO3pACTAIOLIEH AMIUIMTYJIOM JIBH)KCHUN B IOJOXXEHUU CTOSA, CHIS, CUAS HOTH B
CTOPOHBI. YTIPaXKHEHHsI C THMHACTUYECKOU MaJIKOW (YKOPOUEHHOM CKAKAJIKOW) ISt
pa3BUTHS  MOABMKHOCTH  IJIEYEBOr0  cyctaBa  (BBIKPYThI). KoMriuiekcsl
oOIIepa3BUBAIONTNX YIPAKHEHUN C TOBBINICHHOW aMIUTUTYIOW ISl TUICYEBBIX,
JIOKTEBBIX, Ta300€PEHHBIX U KOJEHHBIX CYCTABOB, JJI Pa3BUTHUS MOJABMKHOCTHU
MO3BOHOYHOTO CTOJI0Aa. KOMIUIEKChl aKTUBHBIX M MACCUBHBIX YHPAXKHEHUU C
OONBIIONW aMIUTUTYIOM ABMKEHUH. YTPaKHEHUA ISl PA3BUTHA IOJBUKHOCTH
CycTaBOB (ITOMyILIArat, mmnararT, CKJIajKka, MOCT).

Passutne xoopauHanuu ABrkeHUM. [IpoxoxkneHue yCIOKHEHHOU IIOJIOCHI
NPEnsSTCTBUM, BKJIIOYAIOUIEH OBICTpbIe KYBBIPKHM (BHEPEN, Ha3zal), KyBBIPKU IIO



HAKJIOHHOU IIOCKOCTH, IMPEOAOJECHHUE NPEISTCTBUN MPBIKKOM C OIIOPOU HA PYyKY,
0€30MOPHBIM MPBIKKOM, OBICTPHIM JIa3aHbeM. BpOCKH TEHHHCHOTO Msiua MpaBod U
JeBOM PYKOM B TMOABIXKHYIO M HEMOJBIDKHYIO MHILIEHb, C MeCTa U C pasbera.
Kacanue npaBoil U J1€BOM HOrOl MHILIEHEH, MOABEIICHHBIX HA Pa3HOW BBICOTE, C
MecTa U ¢ pa3zdera. PazHooOpa3Hble MPBDKKU Yepe3 TMMHACTUYECKYIO CKAKaIKy Ha
MECTE U C NMPOABHKEHUEM. [[PBIKKY HA TOYHOCTh OTTAIIKWBAHUS U TTPU3EMIICHHUSL.

PazButne cunoBbix crocoOHoctel. [loaTsruBanue B BUCE U OTKUMAHHUE B
ynope. IlepenBmkenus B BUCE M YIOpe Ha pyKax Ha MepekiaaauHe (MalbyuKH),
MOATSATUBAHKE B BHCE CTos (JI€ka) HAa HHU3KOM mMepekaguHe (ICBOYKH),
OTKUMAHUSL B yIIOpe JIE)Ka C U3MEHSIOLICKHCS BBICOTOM ONOPBI Uil PYK M HOT,
OT)KMMaHWE B YIOpPE Ha HU3KUX OpychsiX, MOJHMMAHHE HOI B BHCE Ha
TMMHACTHYECKOW CTEHKE JIO TMOCHJIBHOM BBICOTBI, W3 TIOJIOKEHUS JIEXKAa Ha
TMMHACTHYECKOM KO3Jie (HOTH 3a()MKCUPOBAaHbI) CTHOAHHUE TYJIOBUIIA C PA3TUIHON
aMIUTUTYJION NBWJKEHHMM (Ha KUBOTE M Ha CIIMHE), KOMIUIEKCHI YIPa)XHEHUH C
TaHTENSIMU  C HWHJIUMBUAYaJbHO TOJAOOpaHHOM Maccod (IABMKEHUS pPYyKaMH,
MOBOPOTHI HA MECTE, HAKJIOHBI, MOJICKOKH CO B3MAaXOM PYK), METaHHUE HaOWBHOTO
Ms4a U3 PA3NIMYHBIX HCXOJHBIX IMOJOKEHHUM, KOMIUIEKCHI YHPAKHEHUN
n30UpaTeIbHOTO  BO3JICHCTBUS Ha  OTACIbHBIE  MBIIIEUHbIE Tpymmbl  (C
YBEJIMYMUBAIONIUMCA TEMIIOM JBIDKEHUW O€3 TMOTepH KadecTBa BBIMOJHEHUS),
AJIEMEHTHI aTJIETUYECKOM THUMHACTUKHU (10 THUIY «IOJKAYKW»), MpUCEIaHUs Ha
OJIHOW HOT€ «ITUCTOJIETOMY C OMOPOM Ha PYKY JJIsI COXPAHEHUSI paBHOBECHS).

Pa3BuTre BBIHOCIMBOCTH. YIPaXXHEHUs C HEINPEACIbHBIMU OTATOLICHUSIMU,
BBINOJIHSIEMBIE B PEXKUME YMEPEHHOW NHTEHCUBHOCTH B COUYETAHUNC HANIPSIYKEHUEM
MBI B (pukcamueit mosoxxeHuid Tena. [IoBTopHOE BBIMOJIHEHHE THMHACTHYCCKHUX
YOpaXKHEHUW C YMEHBIIAIOUIMMCS HUHTEPBAJIOM OTHAbIXa (M0 THUIY «KPYroBOM
TPEHUPOBKW»). KOMIUIEKCh yIpa)KHEHUH C OTATOIICHUEM, BBIMIOJHIEMBICB
PEKHUME HENPEPHIBHOTO U HHTEPBAIBHOTO METOIOB.

Monayns «JI€rkas aTneTukar.

Pa3zBuTne BBIHOCIMBOCTH. ber ¢ MakCHUMallbHOM CKOPOCTBIO B PEXKUME
MOBTOPHO-UHTEPBAIIBHOTO MeTo/a. ber mo nepecedyeHHON MECTHOCTH (KPOCCOBBIM
oer). I'magkuii 6er ¢ paBHOMEPHOW CKOPOCTHIO B Pa3HBIX 30HaAX MHTEHCUBHOCTH.
[ToBTOpHBIN Oer ¢ MPEmITCTBUSIMA B MaKCUMaJbHOM TeMmriie. PaBHOMeEpHBIi
MOBTOPHBI Oer ¢ (¢uHAIBHBIM YCKOpEeHHEeM (Ha pa3Hble JIUCTAHIINH).
PaBHOMEpHBII O€T ¢ JOMOJIHUTEIBHBIM OTITOLIEHUEM B PEXXKUME <«JI0 OTKa3a».

Pa3BuTue cunoBeix criocoOHocTel. CrienranbHble MPBDKKOBBIE YIIPAKHEHUS
C JIONOJIHUTENBHBIM OTSroleHueM. [IpbKKM BBEpX C JOCTAaBAaHUEM IOJIBEHICHHBIX
npeameroB. IIppbkku B mosyrpucene (Ha MecTe, ¢ MPOJABUKEHHEM B pPa3HbIC
CTOPOHBI). 3anphITUBAHUE C TIOCICAYIOIINM CIphITMBaHueM. [IpblKku B r1yOuHy
0 METOAY YyAapHOU TpeHUpOBKU. [IppDKKM B BBICOTY € MNPOABUKEHHEM U



M3MEHEHHEM HaIpaBICHUN, TOBOPOTAMM BIIPABO U BIIEBO, HA IIPABOM, JIEBOM HOTE
n noouepénHo. ber ¢ mnpensrcrBusMu. ber B TOpKy, C JONOJHUTEIBLHBIM
oTsromenreM W 0e3 Hero. Kommiekcel ympakHEHWH ¢ HAOWMBHBIMH MSYaMHU.
VYhpaxkHeHHUs! C JIOKAIbHBIM OTSATOIICHUEM Ha MBIIIEYHBbIE Tpymibl. Komriiekcsl
CUJIOBBIX YIIPA)KHEHUU 110 METOY KPYTOBOW TPEHUPOBKH.

Pa3Butne CKOpOCTHBIX cmocoOHocTel. ber Ha MecTe ¢ MakCUMaJIbHOU
CKOPOCTBIO M TEMIIOM C OMOpOW Ha pykH u 0e3 omopsl. MakcuManbHBIA Oer B
ropky ¥ c ropku. [IoBTOpHBIM Oer Ha KOPOTKME AUCTAHIIMM C MaKCUMaJbHOM
CKOpOCThIO (TI0O TpsIMOM, Ha TOBOPOTE W €O crapTta). ber ¢ MakcuMaabHOU
CKOPOCTBIO «C XOomy». IIpbDKKM Yepe3 CKAaKaJIKy B MAaKCHUMaJIbHOM TEMIIE.
Yckopenue, nepexosinee B MHOTOCKOKH, U MHOTOCKOKH, TIEPEXOIAIne B Oer ¢
yckopeHueM. [loBuKHbIE U CIOPTUBHBIE UTPHI, ICTADETHI.

Pa3utne koopauHaMM ABWXKEHUNW. CHenUaln3upPOBAHHBIE KOMILIEKCHI
YIPaKHEHU Ha pa3BUTHE KOOPAMHAIMH (pa3pabaThIBalOTCS Ha OCHOBE Y4EOHOTO
Matepuaiia MoayJien «['uMmHactTuka» u «CiopTUBHBIE UTPHI»).

Mopnyne «3UMHHE BUABI CIIOPTAY.

PazButne BeiHOCHMBOCTH. llepenBukeHnss Ha JbDKaX C PaBHOMEPHOMU
CKOPOCTBIO B  PEXKHMaxX yMEpPEHHOW, OonbIIoN ©W  cyOMaKkcHMMaIbHOM
WHTEHCUBHOCTH,C COPEBHOBATEIILHOU CKOPOCTHIO.

PazButne cunoBbix cnocoOHocTel. IlepenBukeHne Ha JIBIKAXIIO OTJIOTOMY
CKJIOHY C JIOTIOJHUTEIBHBIM OTATOLIEHHUEM. CKOPOCTHON MOABEM CTYNAKOIIMM U
CKOJIB3SIIIIUM  IIaroM, OEroM, <«JIECCHKOW», «EIOYKoW». VYIpaXHEHHS B
«TPaHCIIOPTUPOBKE».

PazButne xoopauHauuu. YIHpaKHEHUsI B MOBOPOTAX U CIIyCKAX Ha JIbDKax,
MPOE3/1 YEPE3 «BOPOTa» U MPEOI0JICHHE HEOOIBIINX TPAMILIUHOB.

Mopynb «CIOpTHUBHBIE UTPBD».

backet6o.

1) Pa3BuTue CKOPOCTHBIX cHocoOHOCTeH. Xoapba W Oer B Pa3IUYHBIX
HAMpaBJICHUSAX C MAKCHUMAaJbHOW CKOPOCTHIO C BHE3AlHBIMU OCTAaHOBKAMU H
BBITIOJTHEHWEM PAa3JIMYHBIX 3a7aHui (Hampumep, MPLIKKU BBEPX, Ha3ajd, BIPaBo,
BJICBO, TIpUCEaHusl). Y CKOPEHUSI ¢ M3MEHEHHUEM HampaBjeHUs JBWXKEHUS. ber c
MaKCUMaJIbHOW YacTOTOW (TEMIIOM) IIaroB ¢ OMOPOM Ha PyKW M O€3 OIOPHI.
BoeinpeiruBanre BBEpX € JOCTAaBAaHUEM OPUEHTUPOB JIEBOM (MpaBoOil) PYKOH.
YenHouHbll Oer (yepempoBaHUE TPOXOXKACHUS 3aJaHHBIX OTPE3KOB JAUCTaHIIUU
JMIIOM U CIIUHOM Briepén). ber ¢ MmakcuManbHON CKOPOCTHIO C MPEABAPUTEIIbHBIM
BBITNIOJIHEHUEM MHOTOCKOKOB. llepenBuxkeHHs ¢ yCKOPEHHUSIMA W MAKCHMaJIbHOU
CKOPOCTBIO TIPUCTAaBHBIMHM IIIaraMH JIEBBIM © TpaBbiM OokoM. Benenwue
0ackeTOOJIbHOTO MsiYa C YCKOPEHHEM M MaKCHUMallbHOM CKOpocThio. IIpbDKku
BBEpX Ha 00€MX HOrax U OJHOM HOore ¢ MecTa U ¢ paszdera. [IpbkKH ¢ MOBOpOTaMH



Ha TOYHOCTh mpuzemiieHud. llepenaya msya AByMs pyKamMu OT TIpyId B
MaKCHMaJbHOM TEMIIE MPH BCTpeuHOM Oere B KojoHHaX. KyBbIpku Briepén, Ha3al,
OOKOM C mocneAyromuM pbIBKOM Ha 3—5 M. [logBMXKHBIE M CHOPTUBHBIE WIDBI,
acTadeThl.

2) PazButue cunoBeix crnocoOHOCcTel. KoMmIuiekchl — ympakHEeHHH C
JOTIOJTHUTENBHBIM OTSATOLIEHUEM Ha OCHOBHBIE MBIIICYHBIE TPYNNbl. X0aAb0a H
OpbDKKH B TIIyOOKOM mnpucene. IIppDKKM Ha OJHOM HOre M O00eux Horax c
MPOJIBUKEHUEM BIIEPE, 110 KPYTy, «3MENKOW», HA MecTe ¢ IMOBOpOTOM Ha 180° u
360°. IIpbDKKM Yepe3 CKaKaJKy B MAaKCHUMaJbHOM TEMIIE Ha MECT€ U C
NepeIBUKEHUEM (C JONOJHUTENIBHBIM OTATOLIEHHEM U 6e3 Hero). HanpeiruBanue
U CIPBITMBAHHUE C TOCIEAYIOIHMM YCKOPEHMEM. MHOIOCKOKM C IOCIEAYIOIIUM
YCKOPEHHEM U YCKOPEHHMS C MOCJIEAYIOIINM BBIITOJIHEHUEM MHOTOCKOKOB. bpocku
HAOMBHOIO MsiYa U3 Pa3IMYHbIX UCXOHBIX MOJIOKEHUH, C Pa3IMYHON TpaeKTopuei
noJyiéTa OAHON PyKOH U 00eMMH pyKamH, CTOsI, CUJISl, B IIOJTYIIPHUCEIE.

3) Pa3Butne BeiHOCIUBOCTH. [IOBTOpHBIN O€T ¢ MaKCMMaJIbHONU CKOPOCTHIO C
YMEHBIIAIOMUMCSA HUHTEPBAJIOM OTAbIXa. ['najgkuid Oer 1mo MeTroay HeNnpepbIBHO-
WHTEPBAJIBHOIO yHpaxHeHus. ['nankuii Oer B pexxume OOJBIION M YMEpPEHHOMN
uHTeHCMBHOCTU. Mrpa B OackerOoyi ¢ yBeIMUMBAIONIUMCA OOBEMOM BpEMEHU
UTPBL.

4) Pa3BuTHe KOOpAMHALMU ABWXKEHUH. bpocku 0ackeTOOJBHOrO Msya Io
HEMOJABW)XHOW U MOJABUKHON MUIIEHH. AKpOOaTHUYECKUE YIPaKHEHHS (IBOMHBIE U
TpPOITHBIE KYBBIDKM BIIEpEN U Hazal). ber ¢ «TeHbio» (IIOBTOpPEHUE NBUKEHUUN
napTHEpa). ber mo rUMHACTHYECKON cKameiike, MO THUMHACTHYECKOMY OpeBHY
pa3sHOM BbICOTHL. [IpbDKKM 1O pa3MeTkaM ¢ HW3MEHSIOMIEHCS aMIUIUTYI0U
JIBIW)KEHUN. bBpocku Mamoro wsiyaB CTeHy OJHOM (o0euMH) pykamu ¢
nocjeaAywIiel ero Jiopnei (00eMMU pykamMu M OJHOM PYKOM) MOCJE€ OTCKOKa OT
cteHsl (0T moisia). BeneHne Msua ¢ M3MEHSIOIIEWCS MO KOMaHAE CKOPOCTBIO W
HaIlpaBJICHUEM NEPEIBHKECHHUS.

®dyTt6oII.

Pa3BuTue ckopocTHbIX criocoOHOCTe. CTapThl U3 Pa3IUYHBIX MOJIOKEHHUH C
MOCJHEAYIOIIUM YCKOPEHUEM. ber ¢ MakCUMajabHOM CKOPOCTBIO IO MPSIMOM, €
OCTaHOBKaMHU (II0 CBUCTKY, XJIOINKY, 3aJaHHOMY CHTHaly), C YCKOPEHHIMH,
«pBIBKAMW», MU3MEHEHHEM HaIpaBJICHUS MepeABukeHus. ber B MakCMMalbHOM
temrie. ber u xoapba cnMHOW BHEpEA C M3MEHEHHMEM TEMIla M HalpaBJICHUS
JBIOKEHUS (110 MPSMOM, TIO KPYTY U «3MEUKON»). ber ¢ MakCuManbHONU CKOPOCTHIO
c noBoporamu Ha 180° u 360°. IIpbpKKM yepe3 CKakalKy B MAKCUMaJIbHOM TEMIIE.
[IpppKKK MO pa3MeTKaMm Ha MpaBou (JIEBOI) HOre, MEXKAY CTOEK, CIMHOMN BIEPE.
[IppKKM BBEpX HAa 00€MX HOrax W OJHOM HOT€ C MPOJBH)KEHHEM BHEPEN. Y aapbl
[0 MYy B CTEHKY B MAakCMMaJIbHOM Temmne. BeneHuwe Msua ¢ OCTaHOBKaMH U



YCKOPEHUSIMHU, <«JAPUOIMHT» Msi4a C U3MEHEHHWEM HaIpaBICHUS JBMKCHUS.
KyBbipku Bnepén, Hazag, OOKOM C MOCIHEAYIOIIMM pbIBKOM. [loaBukHBIE U
CTIOPTUBHBIE UTPBI, ICTAPETHI.

PazButnie  cunoBblx  crnocoOHocTel.  Kommuekcsl — ympaxHEHMd ¢
JOTIOJIHUTENBHBIM OTATOIEHUEM HAa OCHOBHBIC MBIIIEYHBIE IPYIIIBI. MHOTOCKOKH
yepe3 npensaTcTBUsA. CHpPBIrMBAaHUE C BO3BBILIEHHON ONOPBI € MOCHEAYIOIIUM
YCKOpEHHUEM, MPBDKKOM B JUIMHY M B BbIcOTy. [IppDKkM Ha o0enx HoOrax c
JIOTIOJIHUTEIBHBIM OTATOLIEHUEM (BIEpén, Has3al, B MpHUCENE, C IPOABUKECHHUEM
BIIEPEN).

PazButne BbIHOCHMBOCTU. PaBHOMEepHBI Oer Ha cpelHHE U JJIMHHBIC
nuctaHiuu. [IOBTOpHBIE YCKOPEHMS C YMEHBINAIOIMIMMCSA WHTEPBAJIOM OT/BIXA.
[loBTOpHBIN Oer Ha KOPOTKHE JUCTAHIMM C MAaKCUMAaJbHOM CKOpPOCTBIO U
YMEHBILIAIOLUMCS UHTEPBAJIOM OTAbIXa. [nagkuil Oer B pexuMe HENpephIBHO-
UHTEpBaNIbHOrO MeToda. llepeaBmkeHune Ha JbDKaX B peXuMe OOJbIION U
YMEPEHHON NHTEHCUBHOCTH.

AHHOTAaUMA K IporpamMmme no npeamery — @usuyeckas KyJabTypa

(10-11 kmaccwor)

[Iporpamma mo  ¢wusuueckoit  kyabType ana  10-11  kmaccoB
0011e00pa30oBaTeNIbHBIX ~ OpPTaHW3AlMK  TPEACTaBiIsAeT CcOOOH  METOJIUYECKH
opopmiieHHyro koHuenuuio TpedoBanuit PI'OC COO wu packpblBaeT UX
peanuzaluio yepe3 KOHKPETHOE CoJIepKaHue.

[Ipn co3gaHuu mporpaMMbl MO (PU3MYECKON KYJIbTYpe YUYUTHIBAIUCH
MOTPEOHOCTH COBPEMEHHOTO POCCHICKOTO OOIEecTBa B (PU3UYECKH KPETKOM U
JIEECIIOCOOHOM TOIPACTAIONIEM TOKOJIEHNWH, CIIOCOOHOM aKTHMBHO BKJIFOYATHCS B
paszHooOpa3Hbie (OpMBI 30pOBOro o0Opasza >KU3HH, YMEIOIIEM UCIOIb30BaTh
IEHHOCTH (PUBMYECKOM KYJIBTYPBI ISl YKPEIUICHUS, MOJJEpKaHus 370pOBbS U
COXPaHEHHSI aKTUBHOTO TBOPYECKOTO 10T OJIETHUS.

B cBoeil commanbHO-IIEHHOCTHOM OpPUEHTAIMU MporpamMMa 1o (pundeckoin
KyJbTYpE COXpaHSET UCTOPUYECKU CJIOKUBIIEECS MpEeAHA3HAYCHUE IUCIIUITIIHHBI
«Dusznyeckass KyJdbTypa» B KauecTBe CpEICTBA IMOATOTOBKHM YydYalllMXcid K
NPEACTOSAIEH  JKU3HEACITENIbHOCTH, YKPEIJIEHUIO  3JI0POBbs,  MOBBIIICHUIO
(GYHKIIMOHATBHBIX W AJaNTUBHBIX BO3MOXKHOCTEH CHCTEM OpraHW3Ma, Pa3BUTHIO
KU3HEHHO BAKHBIX (PH3NYECKUX KaYECTB.



[Iporpamma oOecrieuynBaeT MIPEEMCTBEHHOCTh C benepanbHOI
o0pa3oBaTeNpHOM  MPOrpaMMONM  OCHOBHOTO  oOmiero  oOpa3oBaHHs |
IpeIyCMaTpUBAET 3aBEpIICHHE TMOJHOTO Kypca oO0ydeHHs oOydaromuxcs B
obsacTu PU3NUECKON KYIbTYPHI.

OO6mieil nenpio 001ero oopa3zoBaHus MO (PU3HUECKOU KYJIbType SIBISETCS
dbopMupoBaHUE Pa3HOCTOPOHHEH, (PU3MYECKH PaA3BUTOM JUYHOCTH, CIHOCOOHOM
aKTUBHO HCIIOJH30BaTh IEHHOCTH (U3UYECKON KYyJIbTYPHl ISl YKPETUICHHUS H
JUIMTEIIbHOTO COXpPaHEHUsT COOCTBEHHOTO 3J0POBBS, ONTUMU3AIUU TPYAOBOU
NESATEIbHOCTH U OpTaHM3allii aKTUBHOTO OTAbIXa. B mporpamme mo ¢usnueckoii
KynbType mist 10—11 kimaccoB maHHas 1e7b KOHKPETU3UPYETCS M CBS3BIBACTCA C
dbopMupoBaHUEM TOTPEOHOCTH ydYalIUXCs B 3J0POBOM 00pa3e JKU3HH,
TaTbHEHIIEM  HAKOIUICHWHM  MPAKTHYECKOTO  OMbITa IO  HMCIOJB30BaHHUIO
COBPEMEHHBIX CHUCTEM (DU3UYECKON KYJIBTYphl B COOTBETCTBHU C JIMYHBIMU
WHTEpECaMU W HHAUBUAYAJIbHBIMH TOKa3aTEeNIIMH 3]I0POBbsS, OCOOECHHOCTSIMHU
npeacTosniel yueOHONH U TPYJ0BOM NesITeNbHOCTH. JlaHHAs 1e/b peau3yeTcs B
nporpamme 1o (pu3nIecKoi KyIbType Mo TPEM OCHOBHBIM HAIIPABJICHUSM.

Pa3BuBaromas  HampaBICHHOCTH  OMPEACIACTCS  BEKTOPOM  Pa3BUTHSA
buznueckux  KauyecTB W (YHKIHMOHAJIBHBIX  BO3MOXKHOCTEH  OpraHusma
3aHUMAIONIUXCS, TOBBIIMICHHEM €ro HaJIE&KHOCTH, 3alllUTHBIX W aJalTHBHBIX
cBoiicTB. IlpenmonaraeMpIM pe3ysbTaTOM JAaHHOW HAMPABICHHOCTH CTAaHOBHTCS
TOCTHKCHUE 00yJaroITUMUCS ONTHUMAJIBHOTO YPOBHSI (bu3ngecKou
MOJATOTOBJIICGHHOCTH W PabOTOCIIOCOOHOCTH, TOTOBHOCTH K  BBITIOJIHEHHUIO
HOPMAaTUBHBIX TpeOOBaHUN KoMIUIEKca «['0OTOB K TpyIy 1 00OpOHEY.

OOyuyaroiass HampaBJICHHOCTh MPEACTABISETCS  3aKPEIUIEHHEM  OCHOB
OpraHW3allid ¥ TUTAHHUPOBAHUS CAMOCTOSTEIBHBIX 3aHSATHH O030POBUTEIHHOM,
CIIOPTUBHO — JOCTI)KEHUYECKOM M MPHUKIAJHO — OPUEHTUPOBAHHOM (U3UYECKOU
KyJIbTYpO#, OOOTaIlleHUeM JBUTaTEILHOTO OMbITAa 3a CYET WHIWBUyATH3AIIUU
COJIepKaHUs busznuecKux yIpaXHEHU pasHoii byHKIIMOHATBHON
HAIlPaBJICHHOCTH, COBEPIICHCTBOBAHMS TEXHUKO-TAKTHYCCKUX JEHCTBUH B
UTPOBBIX BHJIAX CIIOpPTA. Pe3yapTaToM 3TOTO HAmpaBIICHUS MPEACTAIOT YMCEHUS B
IUTAHUPOBAHWM COJIEP)KAHKMS aAKTHBHOTO OTHIbIXa M J0Cyra B CTPYKTYpHOM
OpraHu3aluy 370pOBOTO 00pa3a >KM3HU, HABBIKH B MPOBEJACHUN CaMOCTOSITEIIbHBIX
3aHATHM KOHAWUIHMOHHOM TPEHUPOBKOW, YMEHHUS KOHTPOJHUPOBATH COCTOSHUE
3JI0POBbs, PU3NUECKOE PA3BUTHE U (PU3UICCKYIO TTOATOTOBIICHHOCTb.

BocnuteiBaroias HanpaBJI€HHOCTh MPOTPAMMBbI 3aKJIIOYAETCSl B COJICHCTBUU
aKTUBHOM coluanu3aluu OO0y4arouuxcs Ha OCHOBE (DOPMHUPOBAHHS HAYUHBIX
NPECTaBICHUNA O COLMAIbHON CYITHOCTH (DU3HUECKON KYyJIbTYpbl, €€ MecTe U
pOJIM B JKU3HEACATEIPHOCTA COBPEMEHHOTO YEJIOBEKA, BOCIUTAHUU COIHMAITBHO
3HAUYMMBIX W JIMYHOCTHBIX KadecTB. B ducie mnpenmnonaraeMbix MPaKTUYECKHUX



pPEe3yJAbTATOB JIAHHOW HANPABICHHOCTU MOXHO BBIACIUTH MPUOOIIECHUE yUYalllUXCs
K KYJIbTYPHBIM ICHHOCTAM (DH3UYECKON KyJIbTYphl, NPHOOPETEHHE CIIOCOO0B
OOIIEHUsI W KOJJICKTUBHOTO B3aMMOJICHCTBUS BO BPEMS COBMECTHOW YYEOHOM,
UTPOBOM M COpPEBHOBATENILHON JIESTENILHOCTH, CTPEMJIEHHE K (PU3MUYECKOMY
COBEPILICHCTBOBAHUIO M YKPETICHUIO 37J0POBBA.

[lenTpanbHOl uWJEEH KOHCTPYUPOBAHMS MPOTPaMMbl MO  (PUIUUECKOM
KylIbType W €€ IUITAHUPYEMbBIX pE3yJbTaTOB Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHUsI  SIBNISIETCS ~ BOCIHMTAHME  IIEJIOCTHOM  JIMYHOCTH  y4alllUXCH,
oOecrieyeHue eIMHCTBA B PA3BUTUU UX (PU3UYECKOM, ICUXUYECKON U COLUATBHOU
npupoabl. Peanuzanust 3Toil Uen CTAHOBUTCS BO3MOKHOW Ha OCHOBE CHUCTEMHO-
CTPYKTYPHOW OpraHu3aluu ydeOHOTO COJAEpkKaHUs, KOTOPOE IPEICTaBIIAETCS
JIBUTATEBHOU EATEIbHOCTBIO C €€ 0a30BBIMU KOMIIOHEHTaMU: UH(OPMAIIMOHHBIM
(3HaHUA O  (QU3MYECKOW  KYyJbType),  OINEpalMOHAIbHBIM  (CIOCOOBI
CaMOCTOSATEJILHON JESITETLHOCTH ) u MOTHBAIIMOHHO-TIPOLIECCYATTbHBIM
(bu3myecKkoe COBEPIICHCTBOBAHUE).

B nensx ycuiaeHus MOTHBAllMOHHOW COCTaBIISIIONIECH Yy4uyeOHOro mpeamMeTa,
OpPUAAHUS €l JIMYHOCTHO 3HAYMMOIO CMBbICIA COZAEpP)KaHWE MPOrpamMMbl 110
bu3nueckoil  KyJIbType  MPEJCTaBISETCS  CHUCTEeMOW  MOAYJEH, KOTOphIE
CTPYKTYPHBIMH KOMITOHEHTaMU BXOJISIT B pazzuen «Dusznyeckoe
COBEPILIEHCTBOBAHUE.

WMHBapuaHTHbIE MOJIYyJM BKIIOYAIOT B ce0d cojaepxaHue O0a30BBbIX BHUIOB
CropTa: THUMHACTHKH, JIETKOW aTJIeTUKH, 3UMHUX BHJIOB CHOpTa (HAa TpUMEpe
JBDKHOM TOATOTOBKU C YYETOM KIMMATHYECKUX YCJIOBHM, TPH ATOM JIbDKHAsS
MOJTOTOBKA MOET OBITh 3aMEHEHa JIMOO IPYruM 3UMHHUM BHJIOM CHOpTa, JIUOO
BUJIOM criopTa u3 (enepanbHON padoyell mporpaMmbl O PU3NYECKON KYJIbTYpE),
CIIOPTUBHBIX WIp, TJIABaHUS M aTJIECTUYECKUX €IUHOOOpPCTB. JlaHHBIE MOIYIH B
CBOEM IMPEIMETHOM COAEPKaHUN OPUEHTUPYIOTCSA HAa BCECTOPOHHIOIO (PU3HUECKYIO
MOATOTOBJICHHOCTh YYalllUXCA, OCBOCHUE WMHU TEXHUYECKUX JEHUCTBUU U
bu3MYEeCKUX YIPaXKHEHHUH, COACHCTBYIOMIMX 000TallleHUIO ABUTATEIbHOTO OMbITA.

BapuaTtuBHble MOAYyM 00bEIMHEHBI B MPOrpamMMe N0 (PU3HUECKON KYJIbType
moayiem «CroptuBHass W (uU3MUecKas MOATOTOBKa», COAEPKAHUE KOTOPOTO
pa3pabaTbiBaeTCsi 00pa30BaTENbHON OpraHu3alnueid Ha OCHOBE (denepanbHOU
paboueii mporpamMmbl MO (PU3MYECKON KyIbType Jisi 0O0IIeo0pa3oBaTeIbHBIX
oprannszauuid. OCHOBHOM COAEPKAaTEIbHOM HAIPABJICHHOCTHIO BapUaTUBHBIX
MOJAYJIEH SBJISETCS TOJATOTOBKA YYAIIMXCS K BBITOJHEHUIO HOPMAaTHUBHBIX
TpeboBanuii Becepoccuiickoro ¢u3KyabTypHO-CIIOPTUBHOTO KoMILiekca «['0ToB k
TpyAy U 00OpOHE», aKTUBHOE BOBJICUEHHE UX B COPEBHOBATEIBHYIO JCSTEIbHOCTD.

Hcxoass U3 MHTEPECOB YYAlIUMXCS, TPaJAUIUMNA KOHKPETHOTO PErMoHa WIIH
oOpa3zoBarenbHON  opraHuzamuu  Moayiab «CrnoptuBHass u  ¢uzMyecKas



MOJITOTOBKa» MOXET pa3padaThiBaThCs YUUTENIMH (PU3NYECKOW KyJIbTYpbl Ha
OCHOBE coJiepkaHusi 0a30BOM (PU3MYECKON MOATOTOBKH, HAlMOHAIBHBIX BHIOB
CIOpPTa, COBPEMEHHBIX O3J0POBUTENBHBIX CHUCTEM. B Hacrosmel mporpamme 1o
bu3nYeckoil KyJabType B MOMOIIb YUYUTEISIM (U3HUECKOM KYJIbTYpbl B paMKax
JTAHHOTO MOJYJISI MpeJjiaraercs cojiepskareibHoe HamojdHeHue monyins «bazoBas
buznyeckas moJroTOBKay.

OOmiee 4YMCIO YacOB, PEKOMEHIOBAaHHBIX [JIsI H3Y4YeHHs (HU3HUECKON
KyJaeTypbl, — 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kimacce —
68 yacoB (2 Jaca B HEJICIIO).

Cpok peam3anuu NporpamMmslI -2 rojia

COAEPKXAHUE YYEGBHOI'O IPE/IMETA

10 KVIACC

3Hanus 0 puzuyeckoii Kyapmype

@usnueckas KyJbTypa KaK COLHMAIBHOE sIBICHUE. VICTOKM BO3ZHMKHOBEHUSA
KYJIBTYpPBbI KaK COLIMAJIBHOTO SIBJICHUS, XaPAKTEPUCTHUKA OCHOBHBIX HANPABJICHUN €€
pa3BuTHs (MHIUBUIYyaJbHAS, HAIMOHAJIbHAs, MupoBas). KynbTypa kak croco0
pa3BUTHA YEJIOBEKA, €€ CBA3b C YCIOBUAMM KU3HHU U IEATEIBHOCTH. Pu3ndeckas
KyJbTypa Kak SIBIICHHE KyJIbTYphl, CBA3aHHOE C MpeoOpa3oBaHUEM (PUINYECKON
IIPUPOJIBI YEIOBEKA.

XapakTepucTUKa CHUCTEMHOM oOpraHu3zalud (U3HUECKOW KYyJIbTYpbl B
COBPEMEHHOM OOIIIECTBE, OCHOBHBIE HampaBiieHUs €€ pa3BUTHS U (HOPMBI
OpraHu3aluu (o310poBUTENbHAS, MIPUKJIAIHO-OPUEHTUPOBAHHAS,
COpPEBHOBATENIbHO-TO0CTUKEHYECKAs).

Bcepoccuiickuii Gu3KyIbTypHO-CIIOPTUBHBIA KOMIUIEKC «['OTOB K Tpydy H
00OpOHE» Kak OCHOBA MPUKIAIHO-OPUEHTHUPOBAHHONW (UBUYECKON KyIbTYpHI,
UCTOPHS U pa3BUTHE KoMIuiekca «['0ToB k Tpyny u o6opoHe» B Coro3e COBETCKHX
commanuctryeckux pecnyonuk (mamee — CCCP) um Poccuiickoii deneparumu.
XapakTepUCTUKA CTPYKTYPHOW oOpraHu3anud Komiuiekca «l'oToB k Tpyay u
000pOHE» B COBPEMEHHOM O0O0IlI€CTBE, HOPMATUBHbBIE TPEOOBAHMS TSATOM CTYNEHH
115 yqamumxest 16—17 ner.

3aKoHO/IaTeIbHBIE OCHOBBI Pa3BUTHUS (HU3UUECKON KyIbTypbl B Poccuiickoit
®enepauuu. M3BrneyeHuss U3 cTaTeil, Kacamommxcs COOJIOJEHUS TIpaB M
00s3aHHOCTEM TpaxklaH B 3aHATUAX (PU3MUECKOW KYJIBTYpOH U CIOPTOM:
denepanbHbIi 3akoH Poccutickoit ®enepannu «O Gu3UIecKor KyJIbType U CIIOPTe
B Poccuiickoit deneparuny, Deaepanbublii 3akoH Poccuiickoit @enepammm «O0
oOpazoBanuu B Poccuiickoit deaepanumy.



dusnueckas KyJbTypa Kak CpPEACTBO YKPEIUIEHUS 300POBbS YEIIOBEKA.
3mopoBhe Kak 0a3oBasi IIEHHOCTh 4YeJOBEKa H OO0mMecTBa. XapaKTEPHCTHKA
OCHOBHBIX KOMIIOHEHTOB 3/I0pOBbsI, HUX CBSI3b C 3aHATUSIMU (HU3UYECKOU
KyJapTypoil. O01Ire npeacTaBieHus 00 HCTOPUU U PA3BUTHUU MOMYJISIPHBIX CUCTEM
03JI0POBUTEIIHLHON (DU3NUECKOUN KYJIbTYpBI, UX IICJIeBas OPUCHTAIUS U TIPEAMETHOE
COAEpKaHHUE.

Cnocoowvt camocmoamenvHoil 08U2AmMeNbHOU 0eAMenbHOCIU

OU3KYJIBTYPHO-03I0POBUTEIIbHBIE MEPOIPHUITUS B YCIOBHUSAX aKTHBHOTO
orapixa u gocyra. OOiiee mpeacTaBlieHHEe O BHAAaX M (popMax IesITeIHbHOCTH B
CTPYKTYpPHOM  OpraHuzaiuu  oOpa3a KHU3HM  COBPEMEHHOTO  4YeJIOBeKa
(nmpodeccuonanbHas, ObITOBast U J0CyroBasi). OCHOBHBIE TUIIBI U BUJbI aKTUBHOTO
OT/ABIXA, X LIEJIEBOE NMPEIHA3ZHAYEHUE U COJICPKATEIbHOE HATIOJTHEHHUE.

KoHaunuonHasi TPEHUPOBKA KaK CHUCTEMHAasi OpraHU3alsl KOMIUIEKCHBIX W
IEJIEBBIX 3aHATHM O03JI0POBUTEIBLHON (PU3MYECKONH KYJIbTYypOH, OCOOEHHOCTH
MJIAaHUPOBaHUS (PU3UUECKUX HArPY30K U COACPIKATEIHLHOTO HAMTOJTHEHUS.

MeauuuHCKHiE  OCMOTpP  ydalquxcsi Kak HEO0OXOAUMOE YCIOBHE IS
OpraHu3allid  CaMOCTOSITENBHBIX  3aHATHM  O3JOPOBUTENIBHOM  (DU3UYECKOM
KylnbTypoil. KOHTposb TEKyIIero COCTOSIHUSI OpTraHM3Ma C IOMOIIBIO MPOObI
Pybbe, xapaktepucTuka CHnocoOOB NPUMEHEHHS W KPUTEPUEB OLICHUBAHUS.
OnepaTuBHBIN KOHTPOJb B CUCTEME CaMOCTOATENBHBIX 3aHIATUW KOHIUIIMOHHOU
TPEHUPOBKOM, 1I€JIb W 3aJa4¥ KOHTPOJS, CMOCOOBI OpPraHW3allMi U TPOBEACHUS
VM3MEPUTENBHBIX ITPOLELYD.

Du3zuueckoe coeepuieHCcmeo6anue

Du3KyIbMYPHO-0300POBUMENbHASL OeAMENIbHOCTb.

VYhpaxkHeHUs: 03I0POBUTEILHON TMMHACTHUKHM KaK CPEJCTBO MPO(UIAKTUKU
HAPYLICHUSI OCAHKHU Y OPTaHOB 3PEHMUS, IPEAYIPEKICHUS NEPEHANPSIKEHNUS MBIIIIL
OTIOPHO-JIBUTATEIHLHOTO anmapara MpH JTUTEIHHOM padoTe 32 KOMITBIOTEPOM.

ATneTudeckas v adpoOHasi TMMHACTHKA KaK COBPEMEHHBIC 03I0POBUTEIIbHBIC
cucteMbl (U3UYECKON KYJIBTYpBI: 11€Jb, 3a1aud, ¢hopmbl opranuzanuu. CrocoObl
WHJMBUAYAIU3AlMA COJICpKAHUSI U (PU3MYECKUX HATrpy30K IPHU IUIAHUPOBAHUU
CUCTEMHOM OpPraHu3alliy 3aHATUNA KOHIUIUOHHON TPEHUPOBKOM.

CnopmugHo-0300p08UmMenbHast 0esimelbHOCMb.

Mopynb «CHOpTUBHBIE UTPBI».

@®yTr6os1. TeXHUKHM HUIPOBBIX JEWCTBHI: BOpAachIBAaHHE MsUa C JIMIIEBOM
JIMHUU, BBIMOJHEHHUE YIJIOBOTO U IITPA(HOrO yIapoB B U3MEHSIONIUXCS UTPOBBIX
CUTyalusiX. 3akKpeIuieHHEe TPaBWJI WIPHl B YCIOBUSAX UIPOBOM M ydeOHOM
JIESITETbHOCTH.

backetOoin. TexHuKa BBITIOJHEHUS! UTPOBBIX JEUCTBUN: BOpAachIBaHHE MsYa C
JIUIIEBOM JIMHUM, CIIOCOOBI OBJIAJICHUSI MSYOM IPU «CIIOPHOM MsI4€», BBIITOJIHEHUE



mrpadHbIX OpockoB. Beimonnenue npasui 3—8-24 cekyHAbl B yCIOBUSX UTPOBOM
NEATETLHOCTH. 3aKpeIUIeHWe MPaBUJl WIPHl B YCIOBUSX HWIPOBOM W y4eOHOU
JIESITETbHOCTH.

Boneit6on. TexHuka BbIIOIHEHUS UTPOBBIX ACHCTBUMN: «IIOCTAaHOBKA OJIOKAY,
aTakyroumi yaap (c Mecrta ¥ B JABW)KCHHH). TakTUdyecKue NEUCTBUS B 3alllUTE U
HalaJeHUU. 3aKpelyieHne TPaBU WIPhl B YCJIOBHUSX HMIPOBOM U y4eOHOM
JIESITETbHOCTH.

Ilpuknaono-opuenmuposaHuas 08u2amenbHas 0esamelbHOCHb.

Mopnyne «lInaBarenpHas mnoarotoBka». CHOPTUBHBIE U MPUKIATHBIC
yIOpaKHEHUs B TUIaBaHUU: Opacc Ha CIMHE, TUIaBaHUE HAa OOKY, MPBIKKU B BOIY
BHU3 HOTAMU.

Mopayne «CrnoptuBHass u (¢u3MYecKass TMOATOTOBKa». TexHUyeckas u
crienuanbHas (puudeckas moJaroToBka mo U30paHHOMY BHUJYy CIIOPTA, BHIMIOJHEHUE
COPEBHOBATEIIbHBIX JICUCTBUHA B CTaHAApPTHBIX M BapHaTUBHBIX YCJIOBUSAX.
dusnyeckas NOArOTOBKA K BBIITOJHEHUIO HOPMATUBOB KOMILIEKCA «I OTOB K Tpyay
1 000pOHE» C UCIOJIL30BAHUEM CPEJICTB 0a30BOM (HHU3UYECKON MOATOTOBKH, BUIOB
CropTa W O3J0POBUTEIBHBIX CUCTEM (PU3UYECKOM KYJIbTYpPhl, HAIIMOHAIBHBIX
BUJIOB CIIOPTA, KYJIbTYPHO-3THUYECKHUX UTD.

11 KIIACC

3nanus o puzuueckoii Kyaipmype

310poBBI  00pa3 JKU3HM COBPEMEHHOrO 4ejoBeka. Poib W 3HaueHHe
aJanTalyy OpraHr3Ma B OPraHU3aluy U IJIJAHUPOBAHUM MEPONPUITHI 310POBOrO
oOpa3a »HW3HHU, XapaKTePUCTHKAa OCHOBHBIX JTanoB ajganTtanuu. OCHOBHBIE
KOMITOHEHTHI 3[I0POBOT0 00pa3a KM3HU U UX BIHUSIHHE HA 3JI0POBHE COBPEMEHHOIO
YEJI0BEKA.

PaunonanpHas opranuzanus Tpyla Kak (aKToOp COXpAHEHMS] U YKPEIUICHHS
310poBhs. OnTUMHU3aIuUs paboTOCIIOCOOHOCTH B pEXKUME TPYIOBOM J€ATEIbHOCTH.
Brnusaue 3aHatuii GU3MYECKOM KyIbTYypoll Ha MPOPUIAKTUKY M HCKOPECHEHUE
BpEAHBIX TNpuBbIYEK. JIMYHAs TurvueHa, 3aKajuBaHUE oOpraHu3Ma U OaHHbIE
MPOLIETypbl KaK KOMIIOHEHTBI 3/I0POBOI'0 00pa3a KU3HHU.

[Tonsitue «mpodecCuOHaTbHO-OPUEHTUPOBAaHHAs (U3HUECKas KYJIbTypay,
Henb M 3a/adyd, CcojJepKaTesbHOE HamosiHeHue. O31opoBuTeNbHas (Pu3ndecKas
KyJIbTypa B pexuMe yueOHO! U mpodeccrnoHanbHON AesaTenbHoCTH. OnpeneineHne
WHJVMBUAYAJIBHOTO pPACXO0Ja SHEPrUM B MPOLECCE 3aAHATUN O0310POBUTEIBHON
(bU3nYECKON KYJIbTYpOil.

B3auMoCBSA3b  COCTOSIHMSL  3JI0pOBbSl C  IMPOJOJKUTEIBHOCTBIO  JKHU3HHU
yenoBeka. Ponb u 3HaueHWe 3aHATUN (U3MUECKON KyJIbTypoll B YKPEIUIGHUU U
COXPaHEHUH 3[I0POBbS B PA3HBIX BO3PACTHBIX MEPUOJAX.



[Ipodunaktuka TpaBMaTu3Ma M OKa3aHHWE NEPOBOIl MOMOIIM BO BpeMs
3aHATUN (pu3mueckoi KyabTypoi. [IpuunHbl BOBHUKHOBEHUS TPaBM U CIIOCOOBI UX
IpeaynpexaIeHUs, MpaBuia NPOPUIAKTUKH TPaBM BO BpPEMs CaMOCTOSITENIbHBIX
3aHATUN 03I0POBUTEIBLHON (DU3NUECKON KYJIhTYpPOH.

CrocoObl ¥ pu€MbI OKa3aHUs MEPBOM MOMOIIM NP yIIHOaxX pa3HbIX YacTeu
Tela W COTPSICEHWH MO3ra, MepeioMax, BBIBUXaX W PaHEHHUSX, OOMOpPOKECHHUH,
COJIHEYHOM U TEIUIOBOM yZapax.

Cnocoovl camocmoamenvHoul 06uzameibHoU 0esameabHoCmu

CoBpeMEHHBIE  O3[I0POBUTEIBHBIE METOJAbl W MPOLUEAYPHl B PEXKUME
310poBOro oOpasza >ku3HU. Penakcanuss Kak METOJ BOCCTAHOBJIEHMS IOCIIE
NICUXUYECKOTO U (PU3NYECKOTO HAMPSKEHUS, XapaKTEPUCTUKA OCHOBHBIX METOJIOB,
npuéMOB M MPOUEAYp, MpaBwia UX MOpoBeneHusa (Meroamka J. JlkexoOcoHa,
ayroreHHas TpeHupoBka . Ilynema, npixarenpHas ruMHacthka — ALH.
CTpenbHUKOBOH, CHHXpOTHMHACTUKA 110 MeToty «Kitrouy).

Maccax Kak CpelcTBO O3/I0pPOBHUTENIbHON (U3UUECKON KYyJIbTYpBI, MpaBUia
OpraHu3alMd W [OpoBeAeHus npouenyp wmaccaxa. OCHOBHbIE IIPUEMBI
caMOMaccaka, NX BO3JCMCTBHE HA OPraHU3M YEJIOBEKA.

banHble mpoueaypel, UX HA3HAYEHHWE M IpaBUJA IMPOBEACHUS, OCHOBHBIC
CIIOCOOBI MapeHusl.

CamocrosiTenbHas MOATOTOBKA K BBITOJHEHUIO HOPMATUBHBIX TPEOOBAHMIA
koMmiiekca «l'otoB kK Tpyay u oOopoHe». CTpyKTypHas OpraHu3aius
CaMOCTOATENFHOM TOJITOTOBKU K BBITIOJIHEHHIO TpeOOoBaHU Komiuiekca «['0ToB k
TpyAy ¥ 000pOHE», crocoObl OMpeesieHNs] HAPaBICHHOCTH €€ TPEHUPOBOUHBIX
3aHATAA B TOJMYHOM LUKIE. TeXHuKa BBINOJHEHUS OOsA3aTENbHBIX U
JOTIOJTHUTENBHBIX TECTOBBIX YIPAXKHEHUH, CIOCOOBI UX OCBOCHUS U OLIECHUBAHMUS.

CamocrosiTenbHas (pu3nyeckas MOArOTOBKA U OCOOEHHOCTH IUIAaHUPOBAHMS
€€ HAaNpaBJIEHHOCTH [0 TPEHUPOBOYHBIM IMKJIAM, I[PAaBHJIA KOHTPOJIS H
VHAMBUAYAIU3AMH COAECPKaHUS (PU3NUECKON HArpy3Ku.

Dusuueckoe coeepuiencmeosanue

Du3KyIbMYPHO-0300POBUMENbHASL OeSAMEIbHOCHTb.

VYhpaxHenuss g npoUIAKTUKH OCTPBIX PECHUPATOPHBIX 3a00JeBaHUM,
LEJUIIOJINTA, CHWXKEHHMSI Macchl Tena. CTPEeTYMHI M INEHIIMHI KaK COBPEMEHHBIE
03/10POBUTENbHBIE CHUCTEMbl (U3UYECKON KYyJIbTYphI: 1€Nb, 3adaud, (OpPMBI
opranuzanuu. CrnocoObl MHAUBUYAIA3AIUU COJIEPKAHUS U (PU3HMUECKUX Harpy30K
Ipyd [UIAHUPOBAHUM  CUCTEMHOW  OpraHU3aldd  3aHSATUM  KOHIAULHUOHHOMU
TPEHUPOBKOM.

Cnopmugno-0300posumenbHas 0esimelbHOCHb.

Monynb « CHOPTUBHBIE UTPBD.



®yt607. [ToBTOpenue mpasui urpsl B ¢yTO0I, COOMIOACHHE UX B MPOLIECCe
UTIPOBOH JesATeabHOCTH. COBEPILIEHCTBOBAHNUE OCHOBHBIX TEXHUYECKHUX NMPUEMOB U
TAaKTUYECKUX JEHCTBHUI B YCIOBUAX YUEOHON U UTPOBOM JIEATEIBHOCTH.

backer6on. TloBTopeHue mpaBuil UTpbl B 0ackeT0O0J, COONIOJEHHWE HUX B
MPOIIECCE UTPOBOU AeATENbHOCTH. COBEPIICHCTBOBAHUE OCHOBHBIX TEXHUYECKHUX
OpUEMOB M TAKTHYECKHX JCHUCTBUH B YCIOBUSX YYEOHOW M HUIPOBOMU
NEeSATEIbHOCTH.

Boneii6on. IloBropeHue mnpaBmwin urpbl B 0acker0oi, COOJOJCHHE HX B
MPOIIECCE UTPOBOU AeATENbHOCTU. COBEPIICHCTBOBAHUE OCHOBHBIX TEXHUYECKHUX
npuéMOB M TaKTUYECKHX JCHUCTBUH B YCJIOBUSIX YYeOHOH U HUIPOBOM
NEeSATEIbHOCTH.

Ilpuknaono-opuenmuposanuas 08uzamenvHas 0esameabHOCHb.

Monyne «AtneTudeckue eInHOOOpCTBa». ATIETHYECKHE €IUHOOOpPCTBA B
cucreMe npohecCHOHATBLHO-OPUEHTUPOBAHHON JBUTATEIbHONW AESITENBHOCTU: €€
HelaM W 3agadd, (opMbl OpraHu3aluud TPEHHPOBOYHBIX 3aHATUNA. (OCHOBHBIE
TEXHUYECKUE MPUEMBI  aTJIETUYECKUX  €JUHOOOPCTB M CHOCOOBI  HMX
CaMOCTOATEILHOTO pa3yuyrBaHUs (CAaMOCTPaXxOBKa, CTOMKH, 3aXBaThl, OPOCKH).

Monyns «CroptuBHass © (Qu3WYecKas TOJATOTOBKa». TexHWYeckas W
crenManbHas (pu3nyeckas MoAroToBKa o U30paHHOMY BUY CIIOPTA, BBHIIIOJHEHUE
COPEBHOBATENIbHBIX JEWUCTBUH B CTaHAAPTHBIX M BapUATUBHBIX YCIOBUSX.
duznyeckasi NOJAroTOBKa K BHIMOJIHEHUIO HOPMAaTUBOB KoMILIeKca «I'0TOB K Tpyay
1 000pOHE» C UCTIONIBb30BAHUEM CPEACTB 0a30BON (PU3MUECKON MOATOTOBKH, BUJIOB
CIOpTa W O3/J0POBUTENBHBIX CUCTEM (PU3MUECKON KYyJIbTYpbl, HalMOHAJIbHBIX
BHJIOB CIIOPTA, KyJIbTYPHO-3THUYECKHUX UTP.

Ilpozpamma eapuamuenozo mooyna «bazosean pusuueckan noozomoexay.

Obwas uzuueckas noo2omoska.

Pazeumue cunoswvix cnocoonocmeri. Kommiiekcbl 0O0IIepa3BUBAIOININX U
JOKAJIbHO BO3ACMCTBYIOUIUX YIPAKHEHUHM, OTATOLIEHHBIX BECOM COOCTBEHHOTO
TeJa W C HCIOJIb30BAaHUEM JOMOJHUTEIbHBIX CPEACTB (TraHTeseil, 3cmaHiaepa,
HAOMBHBIX MsiYell, IITaHTU U Apyrux). KoMmimiekcsl yrpaxxHEHUN Ha TPEHAKEPHBIX
yCTpOMCTBAX.  YMNpaXHEHUsT HAa TUMHACTUYECKUX  CcHapsanax  (Opychsx,
nepeKyiaguHax, TMMHAaCTHUECKOM CTEeHKe M Apyrux). bpocku HaOMBHOro Msda
JBYMsSI U OJHOM PYKOW W3 MOJIOKEHUW CTOSI U cUASA (BBEpX, BIEPEN, Ha3al, B
CTOPOHBI, CHU3y M COOKY, OT IpyJH, U3-3a roJIOBbI). [IpbIKKOBBIE YIpPa)KHEHUS C
JOTIOJTHUTENBHBIM OTSTOILEHUEM (HANPHITMBAHUE W CIPBITUBAHUE, MPBIKKHU Yepe3
CKaKaJKy, MHOTOCKOKH, IpPbDKKM 4Yepe3 MpensTcTBUS M Apyrue). ber c
JOTIOJTHUTENBHBIM OTATOLIEHUEM (B TOPKY UM C TOPKH, Ha KOPOTKHE JUCTaHLUHU,
sctadetsl). [lepenBmwxenus B Buce U ymnope Ha pykax. Jlazanwbe (o kaHary, mo
IMMHACTUYECKOM CTEHKE C JIONMOJIHUTEIbHBIM oTAromenuem). IlepeHocka



HENPEENbHBIX TSKECTEH (CBEPCTHUKOB CIIOCOOOM Ha criuHe). [1oABMKHBIE UTPBI C
CUJIOBOM HAMNpPaBICHHOCTHIO (MMIPOBU3UPOBAHHBIA 0acKeTOON C HAOUBHBIM
MSYOM U JIPYToe).

Pazeumue cxopocmuwvix cnocobHocmel.

ber Ha MecTe B MakCUMaJIbHOM TeMII€ (B YIIOpPE O THMHACTUYECKYIO CTEHKY U
0e3 ymopa). YenHnounslii Oer. ber mo pa3MeTke C MaKCHUMaJIbHBIM TEMIIOM.
[ToBTOpHBIN Oer ¢ MaKCUMaJIBHON CKOPOCTHIO U MAaKCHUMAaJIbHOM 4acTOTOM IIaroB
(10-15 ™). ber ¢ ycKOpeHHMSIMH H3 pa3HbBIX MCXOIHBIX IOJOKeHUH. ber ¢
MaKCUMAaJIbHOW CKOPOCTBIO U COOMpaHUEM MaJbIX MPEAMETOB, JEKAIIMX HA MOy
U Ha pa3Hoi BbicoTe. CTapTOBbIE YCKOPEHUS O JU(P(HEepeHIIMPOBAHHOMY CUTHATY.
MeTtanue  MalbIX ~ MS4Yed [0  JBKYIIMMCS ~ MHIIEHsAM  (KaTsmeics,
packauMBaromieics, neTaiiei). JIoBIs TEeHHUCHOTO Msiya Mocje OTCKOKa OT IoJa,
cTeHbl (MpaBod u JieBoW pykoi). Ilepemaya TeHHHCHOTO Ms4ya B Mapax IMpaBoOi
(J1eBoil) pykoii 1 nonepeMeHHo. BeileHne TEeHHUCHOTO MsiYa HOTaMU € YCKOPEHUEM
[0 NPAMOM, IO KPYTry, BOKPYr CTOEK. lIpbDKKM uUepe3 CKakaJKy Ha MECTe U B
JBUKEHHMM C MAKCHMaJIbHOW YacTOTOM MOPbDKKOB. [IpeomoneHne monocsl
NPENsATCTBUM, BKIIOYAIOIIEd B ceOsl MPBDKKM HA PAa3HYK BBICOTY U JJIMHY, IO
pa3MeTke, Oer ¢ MaKCHUMaJbHOW CKOPOCTBIO B pa3HbIX HANpaBICHHUSIX U C
OPEOAOJICHUEM OIOp Pa3IMYHON BBICOTHI M IIMPHUHBI, MOBOPOTHI, OOeraHue
pPa3IUYHBIX IPEIMETOB (JIErKOATIETUYECKUX CTOCK, MSUEH, JIeXKAIIUX Ha MOy WU
MOJIBEIICHHBIX HA BBICOTE). DcTaeTbl M TMOJABUKHBIE WIPbl CO CKOPOCTHOM
HalpaBlIEHHOCTbIO. TexHuyeckue JeHCTBUS M3 0a30BBIX BHJOB CIIOPTA,
BBINOJIHSIEMbBIE C MAKCUMAJIBHOM CKOPOCTBIO JIBUKECHUM.

Pazeumue evinocnueocmu.

PaBHOMEpHBII Oer U nepeABMKEHUE Ha JIbDKaX B PEXKUMaX YMEPEHHOW U
OONBIION HMHTEHCUBHOCTH. IIOBTOpHBI Oer W mepeABMKEHHE Ha JIbDKAX B
peXUMax MaKCUMAaJIbHOW M CyOMaKCUMalbHOW MHTEHCUBHOCTH. KpoccoBslii Oer u
MapuI-0poCoK Ha JIbIKaX.

Pazseumue xoopounayuu osudicenuil.

XKournupoBanue O0abIIMMU (BOJICHOONBHBIMA) U MaJbIMU (TEHHUCHBIMU)
Madyamu.  JKOHIIIMpOBaHME  TMMHACTHYECKOW — manko.  JKOHrimupoBaHue
BOJICHOOILHBIM MSYOM TOJIOBOM. MeTaHne MalibiX U OOJIBIIUX MSY€ B MUIICHb
(HemOABWXKHYIO W jABurarouryrocs). IlepenBukeHuss 1O  BO3BBIILIEHHOW U
HAKJIOHHOM, OrpaHUYEHHOMN 1O mupuHe omnope (06e3 mpeaMeTa U ¢ MPeIMEeTOM Ha
rojoBe). YmHpaxHeHUss B  CTaTUYECKOM pPAaBHOBECHM. YTpaKHEHUs B
BOCIIPOM3BEIAEHNUN IPOCTPAHCTBEHHOM TOYHOCTH JBWKEHUM pPyKaMH, HOTraMHu,
TYJOBUIIEM. YTPaXHEHHE Ha TOYHOCTh AU(PPEepeHIIupOBaHUs MBIIICYHBIX
ycunui. [logBrKHBIE U CIOPTUBHBIE UTPBI.

Pazeumue eubxocmu.



Kommuiekcsl oO01iepa3BUBaIOMIMX YINPAKHEHUN (AaKTUBHBIX M TMACCHUBHBIX),
BBIIIOJIHAEMBIX C OOJIBIION aMIUIMTYIOW JBUKEHUN. Y IPAKHEHHSI HA PACTSKEHUE
U pacciabnenre mMbiml. CrienuanbHble YIPaKHEHUS U1 Pa3BUTHS MOJBHKHOCTH
CyCTaBOB (IOJyLINArar, mnarar, BoIKpyThl THMHACTUYECKOM MaJIKH).

VYrpaxHeHus: KyJIbTypHO-3THHYECKOU HampaBlieHHOCTH. CI0)KeTHO-00pa3HbIe
1 o0psoBbIe Urpbl. TeXHUYECKHE IENCTBHS HALIMOHAIBHBIX BUJIOB CIIOPTA.

CneyuanvHasn guzuieckas no02omosKa.

Mooyno «l'umnacmuxay

Pa3Butue rubkoctu. Hakimonsl TynoBuina BHepén, Haszad, B CTOPOHBI C
BO3PACTAIOLIECH AMIUIMTYIOM IBW)KCHUN B IOJIOXKEHUU CTOsl, CUJs, CUIA HOTU B
CTOPOHBI. YTIPaXXHEHHUS C THUMHACTUYECKOUN MajIkoi (YKOPOUCHHOM CKaKaIKOM) JIst
pa3BUTHS  TMOABMKHOCTH  IIJIEYEBOro  cyctaBa  (BBIKPYThI). KoMiuiekcsl
o0Il1epa3BUBAIOIIMX YIPAXKHEHUH C TOBBIIICHHOW aMIUIUTYIOW ISl IJICYEBBIX,
JIOKTEBBIX, Ta300€PEHHBIX M KOJICHHBIX CYCTaBOB Ul Pa3BUTHUS IMOJBHKHOCTU
MO3BOHOYHOIO CTO0JI0A. KOMIUIEKChl aKTUBHBIX WM NACCUBHBIX YHPAKHEHUU C
OONBIION aMIUTUTYIOM ABWKEHUN. YTPaKHEHUS ISl PA3BUTUA TOIABUKHOCTH
CyCTaBOB (ITOJyLINarar, mmnarar, CKJiaJgka, MOcCT).

PazButne koopauHauuu ABHKEHUW. [IpoxoieHue yCia0KHEHHOU MOJIOCHI
MPENSTCTBUN, BKJIIOYAIOIIEH OBICTphIE KYBBIPKH (BHEpEN, Hazal), KyBBIPKU IIO
HAKJIOHHOW IUIOCKOCTH, MPEOAOJICHUE MPEMATCTBUN MPBIKKOM C OIOPOU Ha PYyKY,
0€30MOPHBIM MPBIKKOM, OBICTPBIM J1a3aHbEM. BpOCKM TEHHHCHOTO Msiya MpPaBod U
JeBOM PYKOM B MOABM)KHYIO M HEIMOJABIKHYIO MHILIEHb, C MecTa U C pazbera.
Kacanue npaBoy u JIeBOM HOrOM MUILIECHEHN, MOJABCIICHHBIX HA PAa3HOM BBICOTE, C
MecTa u ¢ pa3zbera. Pa3HooOpa3Hble IPBIKKU Yepe3 THMHACTUYECKYIO CKAaKaJKy Ha
MECTE U C NMPOABWKEHHUEM. | [pKKM HA TOYHOCTH OTTAJIKUBAHMS U IPU3EMIICHUS.

Pa3Butue cunoBeix criocoOHocTel. [loardaruBanve B BHCE M OT)KMUMaHUE B
ynope. IlepenBrkeHns B BUCE M YIIOpE Ha pyKax Ha NepeKiaaavHe (MaJIbYUKH),
NOATSATUBAHWE B BHUCE CTOS (JI€Ka) HAa HU3KOW MepeKiaJuHe (JIeBOYKH),
OT)KUMAHUs B yIope JI€Ka C U3MEHSIOLIECHCS BBICOTOW OIIOPBI I PYK U HOT,
OT’)KUMaHHE B YyINOpEe Ha HHU3KUX OpyChAX, MMOAHMMAHUE HOT B BHCE Ha
IMMHACTHYECKOM CTEHKE [0 TOCHJIBHOW BBICOTHI, M3 TIOJIOKEHHS JEXa Ha
TMMHACTUYECKOM KO03J1€ (HOTH 3a(MKCUPOBAHbI) CTHOAHNE TYJIOBHUIIA C PA3INYHON
aMIUTUTYAOW NBWXKEHUW (HAa JKMBOTE M HAa CIIMHE), KOMIUIEKCHI YNPAXKHEHUU C
FraHTeNIIMHU € WHJIMBUAYaJIbHO TOJOOpPAaHHOM Maccoi (IBMXKEHMSI pyKamu,
MOBOPOTHI HA MECTE, HAKJIOHBI, TTOJICKOKH CO B3MaxoOM PYK), METaHHe HAaOMBHOTO
MA4a W3 PA3IMYHBIX HCXOAHBIX IIOJIOKEHHMM, KOMIUIEKCHI  yIPaKHEHUU
u30UpaTeIbHOTO  BO3JEHCTBUSL HAa  OTACNbHBIE  MBIIIEYHbIE Tpynmbl  (C
YBEJIIMYUBAIOLIUMCSI TEMIIOM JABI)KCHHUH Oe3 MOoTepH KauyecTBa BBIMOJIHEHUS),



AJIIEMEHTBI ATJIETUYECKON THMMHACTHKU (IO THIY «IOJKAYKW»), MPUCEAaHUs Ha
OJIHOM HOT€ «IHCTOJETOM» (C OMOPOM Ha PYKY JUISl COXPAHEHUS] PABHOBECHS).

Pa3BuTHE BBIHOCIMBOCTU. YTIPAKHEHHS C HENPEACIbHBIMU OTSITOLICHUSMH,
BBITIOJIHSIEMBIE B  PEXKUME YMEPEHHOM HWHTEHCUBHOCTH B COYETaHHH C
HaIpsHKEHUEM MBI U (pukcanued nosjoxkeHuid tena. [IoBTOpHOE BBINOIHEHHE
TUMHACTUYECKUX YIPAKHEHUI C YMEHBIIAIOIIMMCS HHTEPBAJIOM OT/AbIXa (TI0 THITY
«KpPYroBOM  TpeHUpPOBKW»). KOMIIIEKCHl  yImpaXHEHMH C  OTATOLICHUEM,
BBITIOJTHSIEMbIE B PEKUME HEMPEPHIBHOTO M MHTEPBAIILHOTO METOJIOB.

Mooy «Jlézkaa amnemuxay

Pa3BuTue BBIHOCIMBOCTH. ber ¢ MakCHMaJbHONH CKOPOCTBIO B PEXHUME
MOBTOPHO-UHTEPBAILHOIO MeTO/1a. ber mo nepecedéHHON MeCTHOCTU (KpPOCCOBBIN
oer). ['magkuii 6er ¢ paBHOMEPHON CKOPOCTBIO B Pa3HbIX 30HAX MHTEHCUBHOCTH.
[ToBTOpHBIN Oer ¢ MOPEemsITCTBUSIMU B MaKCUMaJIbHOM TeMmriie. PaBHOMepHBI
HNOBTOPHBIM Oer ¢ (UHAIBHBIM YCKOpEHHEM (Ha pa3Hble JUCTAHIIMH).
PaBHOMEpHBI1 O€T C TONMOJHUTEIBHBIM OTATOIIEHUEM B PEKUME «JI0 OTKa3a.

Pa3Butue cunoBeix criocoOHocTed. CriennanbHble MPBIKKOBBIE YIIPAKHEHHS
C JOTOJHUTENbHBIM OTATOIEeHnEM. [IpbKKM BBEPX C JOCTAaBAHMEM I10JIBEIICHHBIX
npeametoB. [Ipppkkn B mostynpucene (Ha MeECTE€, C IPOJBHKEHHEM B Pa3HbIE
CTOPOHBI). 3anpbITUBAHUE C TOCIEAYIONINM CIphiriBanueM. [IpeDKKU B TITyOUHY
0 METOAy YyAapHOM TpeHUpPOBKU. I[IppDKKM B BBICOTY C MNPOABMKEHUEM U
M3MEHEHUEM HAIpaBJIEHUH, TOBOPOTAMH BIPABO M BJIEBO, HA MPABOH, JIEBOM HOTE
u noouepénHo. ber ¢ mnpemArcTBUsAMU. ber B TOpPKY C JIOIOJHHUTEIBHBIM
oTaromeHueM U 6e3 Hero. Komiuiekchl ynpaxHEHMH ¢ HaOWBHBIMH MsYaMH.
VYhpaxkHeHUs! C JIOKAJIbHBIM OTSATOIIEHUEM Ha MbIIIEYHBbIE TpyImbl. Komiiekcsl
CWJIOBBIX YIIPOXKHEHUI MO0 METOAY KPYrOBOM TPEHUPOBKH.

Pa3Butne CKOpOCTHBIX crmocoOHocTel. ber Ha MecTe ¢ MakCUMaJIbHOM
CKOPOCTBIO M TEMIIOM C OTIOPOM Ha PyKH U 0e3 omopbl. MakcuMmalbHBIH Oer B
TOpKy U c ropku. [IoBTOpHBIM Oer Ha KOPOTKHE IUCTAHIIMU C MaKCUMAaJbHOMN
CKOpPOCTBhIO (IO TIPSIMOM, HA MOBOPOTE U cO crapra). ber ¢ MakcumaibHOMN
CKOPOCTBIO «C XOoay». IIpbDKKM uepe3 CKakaJKy B MaKCHUMaJIbHOM TEMIIE.
VYckopenue, nepexojsiiee B MHOTOCKOKH, U MHOTOCKOKH, TIEpexXosIire B Oer ¢
yckopenueM. [loaBuKHbIE U CIIOPTUBHBIE UTPbI, 3CTA(ETHI.

Pa3Butne koopauHauuu JABMKEHHH. CHelUaln3UpOBAHHBIE KOMIUIEKCHI
YOPAXKHEHU Ha pa3BUTHE KOOPAMHALMM (pa3padaThIBarOTCS HA OCHOBE Y4€OHOTO
Matepuana moayiei «I'mmMHactukay u « ClopTUBHBIE UTPBI»).

Mooyne «3umnue 8udvl cnopmay

Paseutue BpiHOCIHMBOCTH. IlepenBmkeHus Ha JbDKax C PpPaBHOMEPHOU
CKOPOCTBIO B  pPE&KHMMax yMEpPECHHOH, OoJbpImod W  CyOMakCUMaIbHOU
WHTEHCUBHOCTH, C COPEBHOBATEIBHOM CKOPOCTHIO.



Pa3Butne cunoBbix crocoOoHocTell. [lepenBuxenne Ha JbDKax MO OTIOTOMY
CKJIOHY C JOIOJIHUTEIbHBIM OTAromeHrneM. CKOPOCTHOM MOIBEM CTYMAIOMIUM H
CKOJNB3AIIMM IIIaroM, O€roM, «JIECeHKON», «EI0YKoi». YIpakHEHHS B
«TPaHCHOPTUPOBKEY.

PazButne koopauHAIMU. YIpa)XHEHHsS B MOBOPOTAX M CIIyCKax Ha JIbDKAax,
IPOe3]] 4epe3 «BOPOTa» U MPEO0JICHUE HEOOIBIITNX TPAMILTUHOB.

Mooyne «Cnopmuenule uepoly

backer6on. Pa3Butrne CcKOpOCTHBIX crocoOHocTe. Xoarba U Oer B
pPa3MYHBIX HAIMpPaBICHUSIX C MAKCUMAJIbHOM CKOPOCTBIO C BHE3AIHBIMU
OCTaHOBKAMHU U BBINIOJIHEHUEM Pa3JIMUHbIX 3aJaHuil (HarpuMmep, NpbIKKU BBEPX,
Ha3aJl, BOPABO, BJIEBO, MPUCENAHUs). YCKOPEHUS C M3MEHEHHEM HaIlpaBieHUS
JBIWKEHUA. ber ¢ MakcMMallbHOM 4acTOTOM (TEMIIOM) IIaroB C OMOPOM Ha PYKH U
0e3 onopsl. BeimpbeiruBanue BBEpX € JAOCTaBaHUEM OPHEHTHUPOB JIEBOM (IpaBoif)
pykoil. YenHouHbli Oer (uepenoBaHHE MPOXOXKIACHUS 3aJaHHBIX OTPE3KOB
JUCTAHIIMU JIMIIOM M cnuHOM Brepén). ber ¢ MakcuMaiabHON CKOPOCTBIO C
IIPEABAPUTEIBHBIM BBIITOJTHEHUEM MHOTOCKOKOB. [lepenBr:KeHus: ¢ yCKOpEHUSIMU
U MaKCUMaJIbHOM CKOpPOCTBIO MPUCTABHBIMU IIaraMH JIEBBIM U IMPaBbIM OOKOM.
Benenue 0ackeT0OIBHOTO Msya C YCKOPEHHEM M MaKCHUMaJbHOM CKOPOCTBIO.
[TpeiKKHM BBEpX HAa 00€MX HOTaxX M Ha OJHOM HOTe ¢ MecTa U ¢ paszoera. [Ippkku C
IIOBOPOTAMH HAa TOYHOCTH Npu3emieHusd. llepenaya Mssua 1ByMs pykaMu OT Ipyau
B MakCMMaJbHOM TEMII€ NpPU BCTpEYHOM Oere B KosioHHaxX. KyBbIpku Bmepén,
Ha3aj], OOKOM C MOCIEAYIOIUM pbIBKOM Ha 3—5 M. [loiBH)KHBIE U CHOPTHBHBIE
UTPBI, 3CTA(ETHI.

PasButne  cunoBeix  crmocoOHocTed.  Komrmekchl — ympakHEHH — C
JOTIOJTHUTENBHBIM OTSTOLIEHUEM Ha OCHOBHBIE MBIIIEUHbIE Tpynnbl. Xoab0a u
OpbDKKK B TIIyOOKOoM mnpucene. IIppDKKM Ha OJHOM HOre M O0euXx Horax c
MPOJIBUKEHUEM BIIEPENT, MO KPYTY, «3MEUKON», Ha MecTe ¢ moBopoToM Ha 180 u
360. IIppDKKM 4Yepe3 CKakajJKy B MAaKCHUMaJbHOM TEMIIE Ha MECTE€ U C
nepeaBKeHUEM (C JOTOJHUTENBHBIM OTATOLIEHHEM U 6e3 Hero). HanpeirnBanue
U CIPBITMBAHHUE C TOCIEAYIOIINM YCKOPEHMEM. MHOIOCKOKM C MOCIEAYIOIIUM
YCKOPEHHEM U YCKOPEHHME C MOCJIEYIOIINM BBIIOJIHEHUEM MHOTOCKOKOB. bpocku
HAOMBHOTO Ms4a U3 Pa3TUYHBIX UCXOHBIX MOJIOKEHUH, C PA3IMYHON TpaeKTOpHUEH
noJiéTa OTHON PYKOU U 00€MMH pyKaMH, CTOSI, CHJISL, B TIOTYIIPUCE]IE.

Pa3Butue BbiHOCIMBOCTU. [IOBTOpHBIN Oer ¢ MakCHUMallbHOM CKOPOCTBIO, C
YMEHBIIAIOUUMCA MUHTEPBAJIIOM OTAbIXa. ['najgkuii Oer 1mo MeTroay HempepbIBHO-
UHTEPBANBHOTO yrnpaxHeHus. [nagkuit Oer B pexume OONBIION M YMEPEHHOMN
uHTeHCUBHOCTU. Urpa B 0OackeTOO0N € YBETUUMBAIOIIMMCS OOBEMOM BpEMEHU
UTPBL.



PasButne koopauHauuu [BWKeHUil. bpocku OackeTOoapbHOrO Ms4a 1O
HEIMOJABW)KHOW U MOJABMKHON MUIIEHH. AKpOOaTHYECKHUE YIPaKHEHHS ([IBOMHBIE U
TpPOIHBIE KYBBIPKM BIIEpEN U Hazan). ber ¢ «TeHbio» (IMOBTOpPEHUE NBUKEHUUN
napTHépa). ber mo rumMHaAcTHYEeCKON ckameiike, MO THMMHACTHYECKOMY OpEeBHY
pa3HoOil BBICOTBL. [IpBDKKM MO pa3MeTKaM C M3MEHSIOWIENCS aMIUTATYIOM
IBIO>KeHUN. Bpocku manoro Msiua B CTEHY OJHOM pykoil (00emMu pykamu) ¢
MOCJICYIOIIEH ero JjoByiel (00eMMH pyKaMH W OJHOW PYKOW) TMOCIe OTCKOKa OT
cteHbl (0T moiia). Benenue Msua ¢ M3MEHSIONICHCS MO KOMaHAE CKOPOCTHIO U
HaIlpaBJICHUEM NIEPEIBUKECHHUS.

®yt601. Pa3ButHe cKOpOCTHBIX crocoOHOocTe. CTapThl U3 Pa3IUYHBIX
ITOJIOKEHHUM € TMOCIEAYIOIIUM YCKOPEHUEM. ber ¢ MakCMMaabHOM CKOPOCTBIO IO
OpsMOi, C OCTaHOBKaMH ([0 CBUCTKY, XJIONKY, 3aJaHHOMY CHTHaily), C
YCKOPEHHUSMU, «PBIBKAMHU», WU3MEHEHHUEM HAaIIpaBJICHUs IepenBUKeHUsd. ber B
MakcUMajJbHOM Temmne. ber m xonpba cnuHOM Bhepén ¢ MU3MEHEHMEM Temma U
HalpaBJ€HUsl JABWKEHUS (MO TpsMOM, MO Kpyry, «3Mmeilkoi»). ber c
MaKCHUMaJIbHOUW CKOPOCTHIO ¢ moBopotamu Ha 180 m 360. [Ipbkku uepe3 cKakaaky
B MakCUMaJbHOM Temne. [IpbDKKH 1Mo pa3MeTke Ha MpaBoil (JIEBOM) HOre, MEXAY
CToeK, crnuHoW Brnepén. Ilppokku BBepX Ha 00EMX HOraXx W OJHOM HOTE C
IIPOJBYIKEHUEM BIEPEN. YIapel 10 MA4Yy B CTEHKY B MaKCHUMAaJbHOM TEMIIE.
Benenue Ma4ya ¢ OCTAaHOBKAMH U YCKOPEHUSIMH, «IAPUOIUHI» MsSdYa C U3MEHEHUEM
HampaBieHus: ABWKeHUs. KyBbIpku Brepén, Hazaa, OOKOM C MOCIEAYIOLUM
pbIBKOM. [To/IBUKHBIE U CHOPTUBHBIE UTPBI, ICTAPETHI.

PasButne  cunoBeix  crmocoOHocTed.  Komrmiekchl — ynpakHEHH — C
JIOTIOJIHUTENIBHBIM OTATOLIEHUEM HAa OCHOBHBIE MBILIECYHBIE TPYNIIbl. MHOTOCKOKH
yepe3 npensaTcTBHs. CHpBITMBaHUE C BO3BBILIEHHOM OIOPBI € MOCIEIYIOIIAM
YCKOPEHHEM, MPBDKKOM B JJIMHY M B BbICOTY. [IppDKKM Ha o00eux HOrax c
JOTIOJTHUTENBHBIM OTATOLIEHUEM (BHEPEN, Ha3al, B MPUCEAE, ¢ IPOIABHKEHUEM
BHEPEN).

Pa3Butre BBIHOCIMBOCTH. PaBHOMEpHBIH Oer Ha cpeaHue W JJIMHHBIC
auctaHiuu. [IOBTOpHBIE YCKOPEHHMS C YMEHBIIAIOUIMMCS WHTEPBAJIIOM OTJbIXA.
[ToBTOpHBIN Oer Ha KOPOTKHE JUCTAHIMM C MAaKCUMAaJbHOM CKOpPOCTBIO U
YMEHBIIAIOIUMCS UHTEPBAJIOM OTAbIXa. [nagkuil O6er B pexuMe HeNpepbIBHO-
UHTEpBaJIbHOTO MeToda. llepeaBmkeHuWe Ha JbDKaX B peXuMe OOJBbIION U
YMEPEHHON MHTEHCUBHOCTH.









