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TlosicHuTEIBLHAS 3aIHCKA

IlepeyeHb HOPMATHBHBIX JOKYMEHTOB, HCI0JIb3yeMbIX /IJISl COCTABJIEHUsI padoyeil MPorpaMmbi:

Pabouas npozpamma no xumuu cocmaeiena é cOOmeencmeuu

®denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 (pex. ot 31.12. 2014, ¢ uzm. ot 02.05. 2015) «O6 ob6pazoBanun B Poccuiickoit Deaepanmmy»
(c u3M. u jgor., Beryn. B cuity ¢ 31. 03. 2015);

®denepalibHOTO rOCyAapCTBEHHOT0 00Pa30BaTEILHOTO CTAHApTa CPEAHETO 00IIero 00pa3oBaHusl, IPUMEPHOU MPOrpaMMbl CPETHETO OOILIEro
obpazoBanus 1o xumuu (mp. ot 28 uroHs 2016 r. Ne 2/16-3),

Ha OCHOBAHUU

aBTOPCKOM mporpammbl  Kypca xumuu Juis 10-11 kimaccoB o6mieoOpa3oBaTenbHbIX yupexaeHuil, asrop H. H. T'apa, onmyGnukoBanHas
uznarenbeTBoM «lIpocsemenue» B 2019 rony (COopHUK mporpaMm Kypca XUMHUH K yuyeOHukam xumun aBTopoB . E. Pynsutuca, @. I'. denpamana
st 10-11 kmacco).

6 coomeemcmeuu ¢

VYuebnsim mmanom MKOYVY COIII c. IIpeobpaxenka Ha 2023-2024 y4yeOHbIN TO;

OcnoBHolt o0pa3oBatensHoi nporpammoit MKOVY COILI c. IIpeobpaxkenka;

Ycerasom MKOY COUI c. [IpeobpaxkeHka.

O0mas xapakTepucTHKa IpeaMera
Cpennee obmiee oOpa3oBaHHE — 3aKIIOYUTENBHBIM ypOBEeHb 00mIero obOpaszoBanus. CojepikaHHe CpPeIHEero o0IIero oopa3oBaHUs
HaNpaBJICHO Ha PEelIeHUE CIeIyIOIuX 3a1au:

* 3aBepIIeHue 0011e00pa30BaTeIbHON MOATOTOBKY B COOTBETCTBUU ¢ 3aKk0oHOM «O0 oOpazoBanuu B POy;

s peanmu3auus INpeanpoeccHOHaTIBbHOro o0mero o0pa3oBaHMs, IO3BOJIIOLIETO OOECHEUYUTh IPEEMCTBEHHOCTh OOIIEro U
poQeCCUOHAIIBHOTO 00pa30BaHUs.

Baxueiieii 3aaueit o0yueHHs Ha dTare MoJyYeHHs CPeTHEro o0Iero oopazoBaHusl sIBJISETCS MOATOTOBKA 00YYarOMUXCs K OCO3HAHHOMY
BBIOOPY AalTbHEHIIETO KU3HEHHOTO MyTH. O0yJaromuecs TOHKHBI CAMOCTOATENBHO UCIIOIh30BaTh PUOOPETEHHBIH B IIKOJIE OIBIT ACATEIHHOCTH B
peanbHOM JKHU3HH, 32 paMKaMH y4eOHOTo mpolecca.

['maBHBIE LIENH CpeHEro 00IIero 00pa3oBaHUs COCTOST:

* B (hOpMUPOBAHHUH LIEJIOCTHOTO MPEACTABICHHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSX, YMEHUSAX U CIOCO0aX JAeATeIbHOCTH;

* B IPHOOPETEHUH OMBITA TO3HAHMS, CAMOTIO3HAHUS, Pa3HOOOPa3HOH e TEIIbHOCTH;

* B [IOJITOTOBKE K OCO3HaHHOMY BBIOOpY 00pa3oBaTenbHOM U IpodecCHOHATbHON TPaeKTOpUH.

OCO0CHHOCTBI0 00yUYEHUSI XUMHUH B CPEHEH IIKOJIE SBISIETCS OMOpa Ha 3HAHMWS, TOJTYYCHHBIC TIPU M3yUeHHH XHUMUU B 8—9 Kiaccax, Mx
pacuipenue, yriayOieHue U cucreMaTrusanus. B u3yueHMHM Kypca XMMUHU OOJbIIas pojib OTBOJUTCS XHMHYECKOMY SKCHEPUMEHTY, KOTOPBIH
MPEJCTaBICH MPAKTHYECKUMH pPadoTaMH, J1a0OpaTOPHBIMH OIBITAMH M JE€MOHCTPAIIMOHHBIMHU JKcriepuMeHTaMu. OUYeHb BaXKHBIM SIBIISCTCS
co0JII0IeHNE IPAaBUJI TEXHUKU 0€30IIaCHOCTH IpU paboTe B XMMUYECKOH J1abopaTopuu.



B kadecTBe yeHHOCMHbBIX Opuenmupos XUMHUYECKOTo 00pa30BaHUsS BBICTYNAIOT OOBEKTHI, M3y4aeMble B KypCc€ XHMHHU, K KOTOPBIM Y
oOydatomuxcst opMHUpyeTCsi IEHHOCTHOE OTHOIIICHUE.

OCHOBY no3HasamenbHbIX YeHHOCHell COCTABIISIFOT HayYHbIC 3HAHUS U HAyYHbIC METO/IbI TO3HAHUs. Pa3BUTHE MO3HABATEIBHBIX IICHHOCTHBIX
OpHUEHTAIINH COACPKAHUS Kypca XMMHH IMO3BOJISET ChOpMHUPOBATH:

* YBOXXKUTEIILHOE OTHOIIICHHE K CO3HIATEIILHON, TBOPYECKOH JIEATEILHOCTH;

* IOHUMaHUE HEOOXOJMMOCTH 3I0POBOT0 00pa3a KU3HHU;

* MOTPEOHOCTH B 0E3YCIIOBHOM BBITIOJHEHHUH TIPABUII O€301IACHOTO MCIIOJIb30BaHMSI BEIIECTB B TIOBCEAHEBHOM KU3HH,

* CO3HATEIBHBII BEIOOP OyaylLei mpoecCHOHABHOM eI TeIbHOCTH.

Kypc xumun o0namaet BO3MOXHOCTSIMH It (POPMUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCMel, OCHOBY KOTOPBIX COCTABJISIOT TPOIIECC
OOIICHHSI ¥ TPaMOTHAsI pedb, CIOCOOCTBYIOIIHE:

* IPaBHJILHOMY HCIOJIb30BAHUIO0 XUMUYECKON TEPMUHOJIOTHH;

® Pa3BUTHIO HOTpe6HOCTI/I BCCTHU AHAJIOT, BBICIYIIMBATh MHCHHEC OIIIIOHCHTA, YHaCTBOBATh B IUCKYCCHH,

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATh M apTyMEHTHPOBAHO OTCTAUBATh CBOIO TOUKY 3PCHHSL.

Lenu u3yvyeHusi XUuMHUH B CTApIIeil 1IKoJe

* OcBoeHUE 3HaHUN O XMMUYECKOM COCTABIISAIOIIEH €CTECTBEHHOHAYYHOU KAPTUHBI MUPA, O BAXKHEUIINX XUMUUECKHUX MOHATHUSAX, 3aKOHAX U
TEOPUSIX;

* OBJIaACHHC YMGHI/ISIMI/I HpI/IMeHSITI) HOJ'IyLIeHHI)IC 3HAHUA IJIA 06’I)SICH€HI/I$I p33H006pa3HBIX XUMHUYCCKUX ﬂBHGHI/IfI nu CBOI\/JICTB BCUICCTB, AJIsd
OLICHKU POJIM XMMHUU B Pa3BUTUHM COBPEMEHHBIX TEXHOJIOTMI U MOJYyUYE€HUH HOBBIX MATEpPUAJIOB;

d paSBI/ITI/Ie IIO3HABATCIIBbHBIX I/IHTGPGCOB u I/IHTGJ'IJ'ICKTYEU'II)HI)IX CHOCO6HOCT€I\/’I B npouecce CaMOCTOATCIBbHOTO HpI/IO6pCTeHI/I${ XUMHUYCCKUX
3HAHUU C UCTOJIB30BAHUEM PA3IMYHbIX HCTOYHUKOB HH(POPMAIUH, B TOM YHCIIE KOMIBIOTEPHBIX;

* BOCIIUTAHUC y6e)KI[eHHOCTI/I B HOSI/ITI/IBHOﬁ pOJ'II/I XUMHUU B )KU3HHU COBpeMeHHOFO 06HIGCTBa, HGO6XOI[I/IMOCTI/I XUMHUYCCKU FpaMOTHOFO
OTHOILLIEHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpee;

d HpI/IMeHeHI/Ie HOJ'Iy‘ICHHI)IX 3HaHI/H71 nu YMeHI/IfI JJIA 6630HaCHOFO HUCITIOJIB30BAHUS BCUICCTB U MaTepI/IaJ'IOB B 6BITy, CCIIbCKOM XO3$[I>1CTB€ 1 Ha
MIPOU3BOJICTBE, JISI PEUICHUSI TPAKTUUECKHUX 3a/1a4 B MOBCETHEBHOW KU3HHU, JIJISl IPEAYIIPEKACHUS SIBICHUN, HAHOCSIINX BPEJl 310POBBIO YEIOBEKA
U OKpY’Karouieu cpee.

JlanHast mporpaMMa mpeaycMaTpuBaeT (OpMHpOBaHHE y ydalIuxcs oOIIeydeOHbIX YMEHUW M HAaBBIKOB, YHHBEpPCaIbHBIX CIOCOOOB
OCATCIIBHOCTHU U KIIFOYCBBIX KOMHeTeHHHfI. B 3TOM HaHpaBJ'IeHI/II/I HpI/IOpI/ITeTaMI/I JJISL yqe6H0ro npenMeTa «XHUMUSA» B CTapHIeﬁ IIKOJIC HA 6a3OBOM
YPOBHE SBJISIFOTCS: YMEHHUE CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPTraHU30BBIBATh CBOIO MO3HABATENbHYIO JIE€ATEIbHOCTh (OT MOCTAHOBKHU LEIH JI0
MOJTYYEHUS ¥ OIICHKH Pe3yJIbTaTa); ONpeIeTICHUE CYITHOCTHRIX XapaKTEPUCTHK U3yU4aeMOTo 00BEKTa; YMEHHE Pa3BEpHYTO OOOCHOBBIBATH CYKICHUS,
JaBaTh OIpPEJEICHUs, MPUBOJUTH JI0KA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTHUPOBKA CBOETO MOBEJEHUS B OKPYXKAIOWIEH CpeJie; BBHINOJHEHUE B
MPAKTUYECKONH JIeATEeIbHOCTH M B TIOBCEIHEBHOM JKU3HU DSKOJOTMYECKMX TpeOOBaHMUIl; HCIIOJIb30BAHUE MYJIbTUMEIUWHBIX DPECYpCOB H
KOMITBIOTEPHBIX TEXHOJIOTUN JUIsi 0OpabOTKH, Tepeladd, CUCTeMaTh3aluu WHGPOpMAIuu, CO3/aHus 0a3 JaHHBIX, MPE3CHTAlUU PE3yJIbTAaTOB
MO3HABATEJILHON U MPAKTHYECKON NEATEIHLHOCTH.



Oco0eHHOoCTH MPOrpamMMbl

B xauecTBe IIEHHOCTHBIX OPHEHTUPOB XUMHUYECKOTO 00pa30BaHUS BHICTYIIAIOT OOBEKTHI, H3y4aeMbIe B KYPCe XUMHUHU, K KOTOPBIM Y YUYaIIUXCS
(dbopmupyeTcst IICHHOCTHOE OTHOMIEHHE. [Ipy 3TOM BEeayIIyI0 pOJib UTPAIOT MO3HABATEIbHBIC IICHHOCTH, TaK KaK TAaHHBIN YYeOHBII MPEIMET BXOIUT
B IPYNITy MIPEIMETOB MMO3HABATEIHLHOTO [IUKJIA, TTIaBHAS IIeJTb KOTOPBIX 3aKII0YACTCS B U3YUYCHUH PUPOIBL.

OCHOBY nosHasamenvbHbiX YeHHOCMel COCTABISIOT HAy4yHbIE 3HAHUS W HaydyHbIe METOJbl Mo3HaHHsA. [lo3HaBaTelIbHBIC IICHHOCTHBIC
opueHTanwu, GOpMHUPYEMBIEC B MMPOIIECCE U3YICHUS XUMHUH, TPOSBIISIOTCS B IPU3HAHUY:

v/ 1IEHHOCTH HAYYHOT'O 3HaHHMs, ETO MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;
v LEHHOCTH XMMHUYECKHX METOIOB UCCIIEA0BAHUS KUBOU M HEXKHUBOU IIPUPOJIBL.
Pa3Butue no3HaBaTeIbHBIX IEHHOCTHBIX OPHUEHTAIIMH COJICPKAHUS Kypca XUMHH MO3BOJISIET CHOPMHUPOBATH:
*  YB2OXUTEIILHOEC OTHOIIECHUE K CO3HIaTEIIbHON, TBOPUECKOH IeATEIHHOCTH;
+  TIOHWMAaHUs HEOOXOIMMOCTH 37J0POBOT0 00pa3a KHU3HHU;
+  mOTpeOHOCTH B 0E3YCIIOBHOM BBITIOJHEHUH TPABUII O€30IIACHOTO MCIIOJIb30BAHMS BEIIECTB B IIOBCEIHEBHOM KHU3HH,
*  CO3HATEJIBHBIN BEIOOD Oyaymiei mpodeCCHOHATBHON eI TSIILHOCTH.
Kypc xumun ob6naaeT BO3MOXKHOCTAMU JiIsl GOPMUPOBAaHUSI KOMMYHHUKATUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIIOT MPOIIECC OOLICHHUS U
rpaMoTHas pedb. KoMMyHHKATHBHBIC IIEHHOCTH CIIOCOOCTBYIOT:
*  MPaBHJILHOMY HCIOJb30BAHUIO XUMUYECKON TEPMUHOJIOTHH U CUMBOJIUKH;
*  Pa3BHUTHUIO MOTPEOHOCTH BECTH JUAJIOT, BBICIYIINBATh MHEHUE OIMOHECHTA, Y4aCTBOBATh B TUCKYCCHH,
*  Pa3BUTHUIO CIIOCOOHOCTH OTKPHITO BHIPAXKaTh U apTyMEHTUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHUS.

JarHass mporpamMma mpeaycMaTpuBaeT (GOPMHUPOBAHHE Yy YYAIUXCS OOIIEydYeOHBIX YMEHHH W HAaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
JeSITeIbHOCTH M KJTFOUYEBBIX KOMIETCHIIUN. B 3TOM HampaBieHNN NpUOpUTETaMH AJIs Y4eOHOTO MpeaMeTa «XUMHES B CTaplIel mKkoje Ha 6a30BOM
YPOBHE SIBJISIOTCSI:

*  yMEHHE CaMOCTOATEIbHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATENBHYIO JEATEIBHOCTD (OT MOCTAHOBKH €M JI0 TIOTYUYEHUS U

OIICHKHU PE3yJIbTaTa);

*  ONpeJeNieHre CYITHOCTHBIX XapaKTEPUCTUK U3y4aeMoro 00beKTa;
- YMCHHE pa3BepHYTO OOOCHOBBIBAThH CYXKICHHS, JIaBaTh OMPECIICHUS, TPUBOIUTE J0KA3aTeIILCTBA; OIICHHBAHNEC H KOPPEKTHPOBKA CBOETO

MIOBEJICHUSI B OKPY KaloLIel cperie;

*  BBINIOJTHEHUE B MPAKTUYCCKOM JICATSIBHOCTH U B TIOBCETHEBHOM JKM3HH SKOJIOTHYESCKHX TPEOOBAHHMIA,
*  HCIIOJIb30BaHHE MYJIbTUMEIUUHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJOTHH Ui 00paboOTKH, mepenayu, CUucTeMaTH3aluu uHpopmanuu,
co3aHue 0a3 JTaHHBIX, IPE3CHTAIIUN Pe3yIbTaTOB O3HABATEIILHON M MTPAKTUIECKON IS TeILHOCTH.

B ocHOBY mporpamMmbl MOJOXEH MPUHIMIT pa3BuBaroiiero ooydenus. [IporpamMma omupaercs Ha marepuall, U3ydyeHHBIH B 8-9 kiaccax,
MOATOMY HEKOTOpBIE TEMBI Kypca pacCMaTPHUBAIOTCS IMOBTOPHO, HO YK€ Ha 0oJiee BHICOKOM TEOPETHYECKOM ypoBHe. Takol Moaxoj MO3BOJISIET
yTayOJIsITh U pa3BUBATh MOHATHE O BEIIECTBE U XUMUYECKOM IMPOLIECCE, 3aKPETLISAThH MPOMIEHHBIN MaTeprall B aKTUBHOM MaMSTH YUaIlUXCsl, a TAKKe
COXPAHATH MMPEEMCTBEHHOCTH B TIPOIIECCEe OOYUCHHUS.



[IporpamMma oOecrieunBaeT CO3HATEIBHOE YCBOCHHE YYAIIUMUCS BaXKHEUIINX XHUMHUYECKHUX 3aKOHOB, TEOPUH M TOHATHH; (QopMHUpYyET
MPEJCTAaBICHNUE O POJIM XMUMHUH B Pa3BUTUH Pa3HOOOPA3HBIX OTPACIel MPOM3BOICTBA; 3HAKOMUT C BEIIECTBAMH, OKPY KAIOIIUMU yenoBeka. [Ipu aTtom
OCHOBHO€ BHHUMAaHHE yJIEISETCS CYIIHOCTH XUMHUYECKUX PEAaKIMi U METOJaM MX OCYIIECTBICHUS, a TAKXKE CII0co0aM 3alUThl OKPYKaOIIEl CpeIbl.

IIporpaMMa cocTtaBieHa ¢ y4eTOM BEAYLIEH pOIM XUMHUUYECKOro dKcriepuMenTa. [IpenycmaTpuBaroTcst Bce BUJIbI IKOJBHOTO XMMHUECKOTO
JKCIIEPUMEHTa — JEMOHCTpalluu, JabOopaTopHble OMBITHI U MpakTUYeckue paboTbl. Pabowas mporpamMma Mo XHMHHM pealu3yercs uepes
(dopmupoBaHue y ydammxcsi o0Iie y4eOHbIX YMEHUH W HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATENBHOCTU W KIIOYEBHIX KOMIETEHIUH 3a CUéT
UCIOJIb30BAaHUSl TEXHOJOTUH KOJUIEKTUBHOTO OOYYEHHMsI, OMOPHBIX KOHCIEKTOB, IUIAAKTHYECKMX MaTepHalioB, U MPUMEHEHHUS TEXHOJIOTUU
rpaduUecKoro mnpeacTaBieHUs UHOOPMAIMK MIPU CTPYKTYPUPOBAHUH 3HAHUH.

B 1nienom kypc mo3BodisieT pa3BUTh MPEACTABICHUS YUaIUXCs O TO3HABAEMOCTH MHUPA, €AMHCTBE KUBOW U HEKUBOI IPUPOIbI, CPOPMHUPOBATH
3HAaHUS O BAXHEWIIMX AacleKTaX COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTHHBI MHpa, YMEHHS, BOCTPEOOBAHHBIC B IOBCEJHEBHON >KU3HU W
MIO3BOJISIIOIINE OPUEHTUPOBATHCS B OKPY’KAIOIIEM MUPE, BOCIIUTATH YEJIOBEKa, OCO3HAIOLIET0 ce0sl YacThIO MPUPO/IBL.

Peanuzanus naHHOM MPOrpaMMBI B ITpoIiecce 00YYEeHHUs TTO3BOJIUT YUYAIMMCSl YCBOUTD KITFOUEBbIe XUMUYECKHAE KOMITETCHIINU U TIOHSATH POJIb
XUMUU CPEIH IPYTUX HAYK O IPUPOJIE, 3HAUCHUE €€ JIJIs1 YEIIOBEUECTBA.

Onucanue Mmecta yueOHOI0 npeaMeTa B yueOHOM IJIaHe
Pabouas mporpamma k yuebnuky aBTopoB I'. E. Pymutuca u @. I'. ®@enpnmana mist 11 kmacca oOureoOpa3oBaTelbHBIX OpraHU3allui
pa3zpaboTaHa B COOTBETCTBUH ¢ ba3uCHBIM yueOHBIM IJIAHOM Ha YPOBHE CpeaHEro 0011ero oopazoanus. Xumus uydaercs ¢ 10 mo 11 kmaccel. O61iee
4ucIo yueOHbIX YacoB — 34 yac, (1 4 B Hemento) B 11 kiacce.

Iliianupyemsblie pe3yabTarhbl
IIpeameTHbIe, MeTanpeAMeTHbIE M TUYHOCTHBIE PEe3YJIbTATHI OCBOEHHS Y4eOHOT0 mpeaMeTa « XuMUsD)
IIpenmerHblie pe3yibTaThl (0a30BBIN YPOBEHB):

e c(hOpPMHUPOBAHHOCTD MPEACTABICHUI O MECTE XUMUHU B COBPEMEHHOMN HAyYHON KapTUHE MUPA; TOHUMaHUE POJIU XUMHH B
(dhopMUpOBaHUH KPYTro30pa U (PYHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKa IS PEIICHUs MPAKTHUECKUX 3a7ay;

e BJIAJICHUE OCHOBOMOJIATAIOIIUMHA XUMUYECKUMU MOHITUSAMH, TEOPUSIMHU, 3aKOHAMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE TTOJIb30BAHUE
XUMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

e BJAJCHUE OCHOBHBIMU METOJAMH HAYyYHOTO MTO3HAHUS, UCITIOIh3YEMBIMU B XUMUU: HAOIIOJCHHUE, ONTMCAHNUE, U3MEPEHHE, SKCTICPUMEHT;
yMeH#e 00pabaTbIBaTh, OOBSICHATH PE3yJIbTAThI TPOBEJCHHBIX OMBITOB U JIeTaTh BHIBOABI; TOTOBHOCTh U CIIOCOOHOCTH METOJIbI
MO3HAHUS MPH PEIICHUH MPAKTHYECKUX 3a/1ad4;

e cOpMHUPOBAHHOCTH YMEHHS J1aBaTh KOJIMUYECTBEHHBIE OLIEHKH U MTPOBOAUTH PACUEThI IO XUMUYECKUM (POpMyJIaM U YPaBHEHHUSIM;

e BJAJCHHE MPABWIAMH TEXHUKH O€30MaCHOCTHU MPU UCIOJIb30BAHUN XUMHUYECKUX BEIICCTB;

e cOpMHUPOBAHHOCTH YMEHHsI POBOIUTH IKCTIEPUMEHTHI PA3HOW JUIAKTHUECKON HAMPaBICHHOCTH;

e c(hOpPMHUPOBAHHOCTb YMEHHUS OKa3bIBaTh MEPBYIO TIOMOIIH IIPH OTPABJICHUAX, 0KOTaX M IPYTUX TPaBMax,CBA3aHHBIX C BEIIECTBAMHU U
1a00paTOPHBIM 000PYIOBAaHHEM.



MertanpeamerHblie pe3yJibTaThl:

c(OPMHPOBAHHOCTH YMEHHSI CTAaBUTH LIEJIM M HOBBIC 33/1a4H B yueOe U MO3HABATEIbHOMN IEATEIIbHOCTH;

OBJIa/ICHUE NTPHEMaMU CaMOCTOSITEIbHOIO INIAHUPOBAHUS ITyTEH JOCTHXKEHUS LIEIH, YMEHUS BBIOUPATh 3P(PEKTUBHBIE CIIOCOOBI
peleHus y4eOHbIX U MO3HABATEIbHBIX 331a4;

C(OPMHUPOBAHHOCTb YMEHUSI COOTHOCUTH CBOM JICHCTBHUS C IJITAHUPYEMBIMU PE3yJIbTaTaAMU;

c(OPMHPOBAHHOCTH YMEHUS OCYLIECTBIIATH KOHTPOJIb B MPOLIECCE AOCTIKEHHS pe3yIbTaTa, KOppEeKTUPOBATh CBOM IEHCTBHUS;
c(OPMHUPOBAHHOCTh YMEHUS OLICHUBATh MPAaBUIIBHOCTD BBIITOJHEHMs YUYEOHBIX 3371a4 U COOTBETCTBYIOIME BO3MOXKHOCTU MX PELICHUS;
BBICOKHH YpOBEHb KOMIIETEHTHOCTH B 001actu ucnonb3oBanus UKT;

c(OPMHUPOBAHHOCTh HKOJIOIMUECKOTO MBILICHHUS;

c(OPMHPOBAHHOCTH YMEHUS IPHUMEHSTH B MO3HABATEIHLHON, KOMMYHUKATUBHON M COIIMAIBHON NMPAKTHKE 3HAHUS, ITOJTyUYEHHBIE MTPH
U3Y4YEHUH IIPEIMETA.

JINYHOCTHBIE pe3yJjbTaThbl:

cOPMHUPOBAHHOCTD MOJIOKUTEIHLHOIO OTHOIICHUS K XUMUH, YTO 00YCIaBIMBACT MOTHBAIIMIO K YICOHOM JESTEILHOCTH B BBIOPAHHOM
chepe;

chOpPMHUPOBAHHOCTh YMEHHSI PEIIaTh MPOOJIEMbI TOUCKOBOTO U TBOPYECKOTO XapaKTepa;

C(bOpMI/IpOBaHHOCTB YMCHUA NPOBOANUTE CaMOaHaJIN3 U OCYIICCTBJIATE CAMOKOHTPOJIb U CAMOOICHKY Ha OCHOBC KPUTCPUCB
YCIICIITHOCTH;

c(OPMHPOBAHHOCTH HABBIKOB MPOSIBIICHHS TO3HABATEILHON WHUIIMATUBBI B yYeOHOM COTPYIHHUYECTBE.

B pesynbprare uzyueHust yueOHOTO mpeaMera « XuMuUsh» Ha ypPOBHE CPEHET0 00IIero 0opa3oBaHus:

BopinyCcKHUK HAy4YUTCH:

pacKpbIBaTh Ha IpUMEPAX POJIb XUMUHU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOU KapTUHBI MHUPA U B IPAKTUYECKOHN JCSITEIBHOCTH
YEJ0BEKa;

JIEMOHCTPUPOBATH HA MTPUMEPAX B3aUMOCBSI3b MEKY XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;

packpbIBaTh Ha MpUMEpPax MOJOKEHU TEOPUH XUMUUYecKoro crpoeHust A.M. byTieposa;

noHuMath pusnueckuit cmbica [lepuonnueckoro 3akona /.M. MenaeneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTD CBOMCTB XMMHUYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JIEKTPOHHOTO CTPOSHUS aTOMOB;

OOBSACHSTH MPUUNHBI MHOTOOOpa3Hsl BEMIECTB HA OCHOBE OOINX MPEICTABICHU 00 MX COCTaBE U CTPOCHUH;
MPUMEHSITh MpaBUIa CUCTEMATHUYECKON MEXIyHApOIHON HOMEHKIATYphl KaK CPEJCTBA Pa3NUYCHUS U UACHTU(DHUKAIIMHM BEIIECTB IO UX
COCTaBY U CTPOEHUIO;
COCTaBJISTh MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB Kak HOCHUTENEeW MH(POpPMAIMU O CTPOSHHH BEIIECTBA, €T0
CBOWCTBAaX M MPUHAJIEAKHOCTH K ONMPEICTICHHOMY KJIacCy COCIMHEHHI;
XapakTepU30BaTh OPTAHUYECKHUE BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3U MEXKIY
JAHHBIMHU XapaKTEPUCTUKAaMU BELIECTBA;



MPUBOIUTH MIPUMEPhI XMMUYECKHX PEaKIUil, PACKPHIBAIONIMX XapaKTePHbIC CBOMNCTBA TUIMYHBIX MMPEICTABUTENCH KITACCOB OPraHUYEeCKUX
BCIICCTB C LICJIBIO UX I/II[eHTI/I(bI/IKaL[I/H/I 1 O0BSICHEHHSA 06HaCTI/I MMPUMCHCHU A,

MPOTHO3UPOBATh BO3MOYKHOCTD MPOTEKAHUSI XUMUYIECKUX PEaKIMii Ha OCHOBE 3HAHHI O TUIIAX XUMUYECKOU CBSI3M B MOJICKYJIaX PEareHTOB U
WX PEaKIMOHHON CIIOCOOHOCTH;

UCIIOJIb30BAaTh 3HAHUS O COCTaBe, CTPOCHHUM W XHMHYECKHX CBOWCTBAaX BEHIECTB JUIs 0E30MACHOrO MPUMEHEHHS B MPAKTHYECKOM
JCSITEIIbHOCTH;

NPUBOIUTH TPUMEPHI MPAKTHYECKOTO HCIOJIb30BaHHUS MPOIYKTOB MMepepaboTku HE(PTH W MPUPOTHOIO rasza, BBICOKOMOJICKYJISPHBIX
COeIMHEHUH (IOJIMATUIICHA, CHHTETHYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA),

MPOBONThH OIBITHI MO PACMO3HABAHHIO OPTraHWYECKUX BEIIECTB: IJIMIIEPUHA, YKCYCHOH KHCIIOTBI, HEMPEICIbHBIX JKHPOB, TIIIOKO3bI,
KpaxmaJia, 6eHKOB — B COCTaBC NHUIICBLIX MMPOAYKTOB U KOCMCTUYCCKHUX CPCACTB,

BJIAJICTh MPABUJIAMHU M IPUEMaMH 0€30MacHOM pabOThl ¢ XHMHUYCCKUMH BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAHUEM;

yYCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTH XUMHYECKOU PCakiyun U CMCUICHUA XUMHUYCCKOTO PaABHOBCCUSA OT PA3JIMYHBIX (baKTOpOB C LCJIBIO
OIpeIeTICHHUS ONTUMAIBHBIX YCIOBHI MPOTEKAHUS XUMUIECKUX MPOIIECCOB;

MIPUBONTH IPUMEPBI THAPOJIN3a COJICH B TIOBCEAHEBHOM KH3HH YCIIOBEKa,

MPUBOIUTH MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMiA B MPUPOJE, MPOU3BOJCTBEHHBIX MPOIECCaX M HKU3HEACATEIbHOCTH
OpraHu3MOB;

MPUBOANTH TPUMEPBI XUMUYECKUX PEAKITHI, PACKPBIBAIOIIMX OOIINE XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJLIOB,
MIPOBOJIUTH PAcUYEThl HA HAX0XKICHUE MOJICKYJISIPHOU (DOPMYJIBI YIIIEBOIOPO/IA IO MPOAYKTaM CTOPAHHUS H MO €r0 OTHOCHUTEIBHOM IJIOTHOCTH
1 MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIINX B €0 COCTaB,

BJIQJICTh MPABHJIAMH O€30MaCHOTO OOPAICHHUS C SIKUMH, TOPFOUUMH U TOKCHYHBIMH BEIIECTBAMH, CPEJCTBAMHU OBITOBOW XHMUHU;
OCYIIECTBIIATh IOUCK XUMUYECKON MH(POPMAIIMU 110 HAa3BaHUSAM, UACHTU(DUKATOPaM, CTPYKTYPHBIM (OpMyJIaM BEILIECTB;

KPUTHYECKH OIICHUBATh U HHTEPIIPETUPOBATh XUMUYECCKYIO HH(POPMAITUIO, COJIEPIKAILYIOCS B COOOIICHUAX CPEICTB MacCCOBOM HH(POPMAIINH,
pecypcax HHTepHeTa, HAaYYHO-MOMMYJIAPHBIX CTAThAX C TOUKHU 3PCHUA CCTGCTBGHHO'HaquOﬁ KOPPEKTHOCTH B LECJIAX BBISABJICHUA OIIIMOOYHBIX
CyXJieHui 1 (OpMUPOBAHHS COOCTBEHHOM MO3UIINH;

MpEACTABIATE IYTHU PCILICHUA ri100aJIbHBIX HpO6HCM, CTOAIIMNX MECPEA YCTIOBEYCCTBOM: SKOJIOTMYCCKUX, DHCPICTHYCCKUX, CBIPbCBEIX, U POJIb
XMMHUH B PEIICHUH STHX TPOOIIEeM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCH:

WJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE U HBOJIOLUIO OPraHUYECKON XMMHUHU KaK HAyKU HA Pa3IMYHBIX HUCTOPUYECKUX HTamax ee
pa3BUTHS;

MCIOJIb30BaTh METO/bl HAyYHOTO IMO3HAHUS MPHU BHIMOJTHEHUH MPOEKTOB W Y4eOHO-HCCIEAOBATEIbCKUX 3aad MO H3yYEHUIO CBOWCTB,
CIIOCO0O0B TIOJTYYCHUS ¥ PACTIO3HABAHUS OPTaHUYECKHUX BEIECTB;

OOBSICHATh TMPUPOAY M CIOCOOBI 0Opa30BaHMsI XMMHYECKOW CBS3U: KOBAJICHTHOU (MOJSPHOW, HEMOJIIPHOW), MOHHOW, METaJUIMYeCcKO,
BOJIOPOJIHOM — C IIEJIBIO OTPEIEICHUS XHMHUYECKON aKTHBHOCTH BEIIIECTB;

yCTaHABIIMBAaTh TEHETUYECKYIO CBSI3b MEXAY KIACCaMH OPraHWYeCKUX BEIIECTB M5 OOOCHOBAaHUS MPUHIMITHATHLHOW BO3MOXKHOCTH
MOJIy4Y€HHUS OPTraHNYECKUX COSAMHEHHH 3aJaHHOTO COCTaBa U CTPOCHUS;



e YCTaHABJIMBATH B3aMMOCBS3U MEXKAY (aKTaMu M TCOPUEH, MPUUMHON U CIEJACTBHEM IPHU aHAJINM3E MPOOJIEMHBIX CUTYyalluii 1 000CHOBaHUHU
MIPUHUMAEMBIX PEIEHUH HA OCHOBE XMMUYECKHUX 3HAHUI.

Conep:xanue yueoHoro npeamera 11kiace (344; 14. B Hezero)
TeopeTnueckne 0CHOBbI XUMHH
Baxueiine XxuMuyecKkHe MOHATHS U 3aKOHbl. XHMMHYECKUH 3JIEMEHT. ATOMHBII HOMep. MaccoBoe uncino. Hykinuael. Pagronykinasl.
N3oTomsl.

3aKOH COXpaHEeHHsI MAacChl BEIIECTB. 3aKOH COXpaHEHUs U MpeBpaiieHus sHeprun. [edext maccsl. [lepuoanueckuii 3akoH. DNeKTpOHHAs
koH(puryparwms. ['papuueckas snexTponHas Gopmysa. PacnpeneneHue 3IeKTPOHOB B aTOMaX JIEMEHTOB MaJIbIX U OOJIBIIUX HEPHOIOB, S-, P-, d- 1
f —snementsl. JlanTaHOUIBI. AKTHHOUIBI. VICKYCCTBEHHO MOJTyYCHHBIC 3JIEMEHThI. BalileHTHOCTh. BasileHTHBIE BO3MOYKHOCTH aTOMOB. BomopoaHbie
COEIUHEHUS.

Crtpoenue BeniectBa. Monnast cBsi3b. KoBasieHTHas (TOMsipHAs U HEMOJSIPHAs) CBSI3b. DJIEKTpoHHAs popmyna. Meranyeckas CBs3b.
Bonoponnas cBA3b.

['uOpuau3anmsi aTOMHBIX OpOHTAIICH.

Kpucransl: aToMHbIE, MOJIEKYJISIPHbIE, HOHHBIE, METAJUIMUECKHE. DJIEeMEHTapHas siuehKa.

[Tomumopdusm. ITomumopdubie Mmonudukanuu. Amtorponus. M3omepus. 'omonorus. XMMUYECKUN CUHTES.

Xumunyeckue peakini. OKUCIUTENFHO — BOCCTAHOBUTENIbHBIE peakluu. Peakiuu paznoskeHus, COeMHEHUs, 3aMeLIeHHs], 0OOMEHa.
DK30TepMUYEcKUe U dHAOTepMHuuecKkue peakiuu. OOpaTtuMele 1 HeoOpaTuMble peakuuu. TermtoBoi 3¢ dext peakuuu. 3akon ['ecca.
Tepmoxumuueckue ypaBHeHus. Temnora oOpazoBanus. Teminora cropaHus.

CKOpOCTbh XMMHUYECKOHM peakMi. AKTHBHUPOBAaHHBIN KOMIUIEKC. 3aKOH JEHCTBYIOINX Macc. KnHeTH4YecKkoe ypaBHEHUE PEAKIINH.

Karanus. Katanuzarop. MaruOurtop. I'omoreHHslil 1 reteporeHHblil karanus. Karanurnueckue peakuiny. XMuMU4YECKOE paBHOBECHE.
[Tpunnun Jle llarense. PactBopsl. JucnepcHsle cuctemsl. [ pyboancnepcHble cucTeMBI (CyCIIEH3UH U 3MYJbeur). KoutoniHbie pacTBOpPHI (30111).
Aspozonu. CriocoObl BbIpaKEHUSI KOHIIEHTPAUM pacTBOPOB. MosispHast KOHIIEHTpaLUs (MOJISIPHOCTD). DJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs
mucconnanus. Crenenb qucconuanuu. Koncranrta qucconuannu. Bogopoasslii moka3satens. Peakiiuun noHHOro ooMeHa. ['uiponn3 opraHnyeckux
BeecTB. [ uaponus conel. DIEKTpOXUMHUYECKHE peakny. [ arbBaHNYEeCKUI aeMeHT. DnekTpoabl. AHOA. Karon. Akkymynsatop. TormBHBIN
AJIEMEHT. DNEKTPOXUMHUS. Pl CTaHIapTHBIX IEKTPOAHBIX MOTEHNIMAN0B. CTanaapTHble ycnoBusa. CTaHAapTHBIA BOAOPOJHBIN OTEHIUA.
Koppo3us metannos. XuMudeckas ¥ 3J1€KTPOXUMHUYECKass KOPPo3usi. DIEKTPOIN3 BOJHBIX PaCTBOPOB U PACILIABOB.

Heopranuveckasi xumust

Mertasmibl. CriocoObl nostydyeHust MeTayjioB. Jlerkue u Tspkénble MeTauibl. JIETKOMIaBKUe U TyTrOMIaBKUEe METalIbI.
Mertannnueckue snemeHTl  A- u b-rpynn. Meas. Hunk. Tutan. Xpom. XKene3zo. Hukens. [1natuna. Crnassl. Jlerupytomniue no6aBku. Y€pHeie
MeTaisl. L[BeTHpie MeTamel. UyryH. Crainb. JlerupoBannble ctanu. Oxcnasl U TuaApokcuipl MetamioB. Hemeramnel. IIpocTteie BemecTBa —
HeMeTtautbl. Yriepoa. Kpemunii. Azor. @ocdop. Kucnopoa. Cepa. drop. Xmop. Kucnorueie okcuapl. Kucnopoaconepxamue kucinotsl. CepHast
KHCII0Ta. A30THast KUCJIoTa. BogopoiHble cOeIMHEHUST HEMETAILIOB.

['eneTnyeckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.



XuMHus " )KU3Hb
XyMHY€ECKasi IPOMBILIUIEHHOCTh. XUMHUYECKasl TEXHOJIOTHsI. XMUMUKO-TEXHOJIOTMYECKNE IPUHLIUIIBI IPOMBIIIIEHHOTO MOJIY4eHHsI METAJIIOB.
Uepnas metautyprusi. [IpousBoactBo uyryHa. [Jomennas neub. Arnomepanus. [IpousBoactBo cranu. Kucnopomnwlii koHBepTep. besorxomHoe
IIpOU3BOJCTBO. XuMmus B ObITy. IIponykTel nutanus. bertoBas xumus. OTaenounble MaTepuainsl. JIekapcTBEHHBIE IpenapaTsl. DKOJIOTMUECKUN
MOHMTOPHHT. IIpenesbHo 10y CcTUMbIE KOHLIEHTPALINH.
JleMoOHCTpanuu
e Mogenu HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAJUIMYECKUX KPUCTAININYECKUX PEIIETOK.
e Mogenu MoJeKy1 H30MEPOB U TOMOJIOTOB
e Pa3nuuHble TUIIBI XUMHUYECKHUX PEAKLIIMM, BUJEOONBITEl 110 OPraHUYECKOW XUMHUH.
e OO0Opasipl METAIJIOB ¥ MX COSAMHEHUH, CIUIABOB.
o BzanmopeiicTBHE METAJIJIOB C KMCIOPOIOM, KUCIOTAMH, BOJOH.
e JlokazarenbcTBO aM()OTEPHOCTH ATFOMHUHUS M €TI0 THAPOKCHIA.
o B3saumopelicTBue MeaM U jkene3a ¢ KUCIOPOJIOM; B3aUMO/IEHCTBHE ME/IU U JKeJle3a C KMCI0TaMU (CepHasi, CoJIsiHast).
o Tlonyuyenue ruapoxcunos meau (I u Il) u xpoma (1), okcunga menu.
o BzanmopelicTBHE OKCUAOB U THIPOKCHIOB METAJUIOB C KUCIOTAMH.
e JlokazarenbcTBO ampoTepHOCTH coenuHennid xpoma(1Ll)
e (OOpa3ibl HeMETAIIOB.
e Mojenu KpUCTAIIMYECKUX PeETOK aiMa3a U rpadura.
o TlonmyueHune aMMuaka u XJIOpOBOJIOPOAA, PACTBOPEHHE UX B BOJIE, I0KA3aTEIbCTBO KHCIOTHO-OCHOBHBIX CBOWCTB ATHX BEIIECTB.
o (Cxuranume yris M Cepbl B KHUCJIOPOJE, ONPEACICHUE XUMHYECKMX CBOWCTB IPOAYKTOB CcropaHus. B3aumoneicrBue ¢ MeIplo
KOHILEHTPHUPOBAHHOMN CEPHOM KHUCIIOTHI, KOHIIEHTPUPOBAaHHOW U pa30aBIeHHON a30THON KHUCIIOTHI.
e OO0pas31bl cpeacTB OBITOBOM XUMHUH, HHCTPYKLIUU 110 UX TIPUMEHEHHUIO.
JlaGopaTopHbie ONBITHI
1. M3yueHue BIUSHMS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKUX pEaKIHii
2. OmnpezneneHue peakliuy Cpeibl yHUBEPCAIbHBIM HHIANKATOPOM.
3. T'mppoinus conen.
IIpakTHyeckne padoThI
1. IIpuroroBieHue pacTBOPOB C 3aJaHHOU MOJISIPHOM KOHIEHTPALIUECH.
2. Pemienue sxcnepuMeHTaNbHBIX 3a/1a4 110 TeMe «MeTamiby.
3. Pemienue skcnepuMeHTaNbHBIX  3a4a4 o Teme «Hemeramis.
[IpakTueckue paboThl CrpyHNIUPOBAHBI B OJIOKH — XMMHUYECKHE TPAKTUKYMBI, KOTOPBIE CITY’KaT HE TOJILKO CPEICTBOM 3aKpEIUICHUS YMEHHUH U
HaBBIKOB, HO TaK)K€ M CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(HOPMUPOBAHHOCTH.

[IporpamMma npeiaraeT ajs paboThl 10 HOBBIM yueOHHKaM xuMuu aBTopos ['.E. Pynsutuca u ©.I". ®enpamana, npomenmum sxcrneptusy PAH u
PAO u Bomeamum B OeiepanbHblii IepeueHb Y4eOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD Kk MCMoIb30BaHUIO B
oOpasoBarenbHOM Tpoliecce B 001eo0pa3zoBaTeabHbIX yupexaeHusx Ha 2023 — 2024 y4eOHbIi TO/I.



YMK: Pymutuc I'.E., ®enpaman @.I'., Xumust. OcHoBsl 00m1eit xumuu. 11 kimacc. — M.: [Ipocsemienue, 2022.

I'apa H.H. Xumus. [Tporpammel o01ieo0pazoBarenbHbIX yupexkaenuid. — M.: [IpocBemenue, 2016.

Bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. PazBepayToe TeMaTHueckoe ianupoBanue no yueonukam Pynsutuca I'.E., ®enpamana
@.I'., Bonrorpan, Yuurens, 2016.

Xomuenko W.I'. COopHUK 3a/1a4 ¥ ynpaKHEeHUH 1o xumuu, 2015.

MeToan4yeckue mocoOUs Il yUUTEsI:

1. Panenxuit A.M. Xumusa. Junaktuyeckue marepuan. 10—11 kmaccel: mocobue [uisi yuuTeneil oOpa3oBaTelbHBIX yupexaeHuit / A.M.
Panenxuii. — M.: IIpocsemenue, 2012. — 144 c.

2. ["apa H.H. Xumus. Ypoku B 11 knacce: nocobue s yuutens / H. H. I'apa. — M.: [IpocBemenue, 2009. — 111 c.

3. I'apa H.H. Xumus. 3agaunuk ¢ «momontaukom». 10-11 kiraceer / H.H. I'apa, H.W. T'abpyceBa. — 2-¢ u3a. — M.: IIpocsemenne, 2013. — 179 c.
4, ['apa H.H. IIporpammsl o61eo6pazoBatenbHbix yupexkaeHuit 8-9 u 10-11 kmaccerl k yuebnukam aBtopos [.E. Pyasutuca, ®@.I'. ®enpamana
/ H.H. I'apa. — 3-e m3a. — M.: Ilpocsemennue, 2010.

5. Ps60B M.A., Tectsl o xumun: 10 knace k yuebHuky O.C. I'abpuensna «Xumus. 10 knacc. ba3osblif ypoeHns» / M.A. Ps6oB. — M.:

Wz nmarenscTBO «OK3ameny, 2011.

Oo0pa3zoBarenbHbie pecypesl ceTn UHTEepHET
http://www.dutum.narod.ru/element/elem00.htm

http://chemi.org.ru/ (Yuebunuk Xxumun)

http://home.uic.tula.ru/~zanchem/ (3anumarensHast XUMUsI)
http://hemi.wallst.ru/ (Xumust. O6pa3oBaTenbHbIN CANUT IS MIKOJBHUKOB)
http://chemistry.narod.ru/ (Mup xumun)

http://www.alhimikov.net/ (ITone3nas nabopMaIus N0 XUMHUH)
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KanennapHo-temaTuyeckoe iaHupoBaHue 1o xumuy, 11 kiaace, 34gac, 1 yac./Hen.

1. TeopeTruueckue ocHOBBI XuMHH (20 1)

1.1. Baxxneimue XUMHYECKUE TIOHIATHS U 3aKOHBI (5 1)

Pa3nen

Tema ypoka

[Inanupyemble pe3yiabTaThl

XUMUYECKUN DBJIEMEHT.

ATtoMHBI HOMEp. MaccoBoe 4KcIIo.
Hyximnel. Pagnonyximuael. 30Tonsr.
3aKOH COXpaHEHUsI MacChl BEIIECTB.
3aKOH COXpaHEHHUsI U IPEBPALLCHUS
sHepruu. Jledekt macchl.
[leproauueckuii 3aKoH. DIEKTPOHHAs
koHpurypamus. I'paduueckas
anieKTpoHHast popmyna. S-, p-, d-u f-
OneMeHThl. JIaHTaHOUBI.
AxTtunonabl. VMckyccTBeHHO
IIOJIyYE€HHBIE DJIEMEHTHI.
Banentnocts. Bonopoansie
COEIMHEHUS

1-2. Xumuueckuit anement. Hykimusl.
M3oTonbI. 3aKOHBI COXpaHEHHS MACChl U
SHEPTUH B XUMHUH.

3. Ilepuoanueckuii 3akoH. Pacrnpenenenue
3JIEKTPOHOB B aTOMaXx 3JIEMEHTOB MAJIBIX U
OOJIBIITUX TIEPUOIOB.

4. TlonoxxeHue B MEPUOIUIECKOMN CHCTEME
BOJIOPO/Ia, TJAHTAHOUIOB, AKTUHOUIOB U
HWCKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

5. BalleHTHOCTD 1 BaJICHTHBIC BO3MOKHOCTHU
aTOMOB

Hayyarcs nepeuncnsaTe BaKHENHIINE XapaKTEPUCTUKU
XUMHYECKOro 3yieMeHTa. OOBSCHATh pa3inyie Mexay
HOHATHSAMH «XUMHUYECKUH 3JIEMEHT», «HYKIUI, A30TOI.
[TpuMeHsTh 3aKOH COXpaHEHUSI MAacChl BEIIECTB MPH
COCTaBJICHUH YPaBHEHUH XUMUYECKHUX peakiuii. OnpenensiTh
MaKCHUMalIbHO BO3MOKHOE YHCJIO AJIEKTPOHOB Ha
HHEPreTUIEeCKOM YpOBHE. 3aNnChIBaTh TpaduuecKue
ANEKTPOHHBIE (HOPMYIIHI S-, P- U d-2JIEMEHTOB.
XapakTepru30BaTh MOPSIOK 3aIMOIHEHHS SIEKTPOHAMH
SHEPreTUYECKUX YPOBHEH U MOIYypOBHEH B aTOMax.
OOBACHATH, B UM 3aKITI0OUaCTCS (PU3MUECKUI CMBICI TOHATHUS
«BaJICHTHOCTHY». OOBACHATH, YEM OTIPEIENIAIOTCS BaJICHTHBIE
BO3MOKHOCTH aTOMOB Pa3HBIX 3JIeMeHTOB. COCTaBIIsATh
rpaduueckue 3MeKTpoHHbIE POpMYIIBI a30Ta, pocdopa,
KHCJIOPOJA U CEPHI, a TAKXKE XapaKTepPH30BaTh U3MEHEHUS
paguycoB aTOMOB XUMHYECKHX 3JIEMEHTOB IO NepruojiaM 1 A-
TpyIIaM MepHOINYECKON TaOIHIIBI

1.2. Ctpoenue Bemiectsa (3 )

Nonnas cBs3b. KoBanentHas
(monsipHasi U HETOJIsIpHAasi) CBSI3b.
OnexTpoHHas Gpopmyia.
Mertammdeckas cBsi3b. BomopomHas
CBs13b. | MOpUAM3aLNs aTOMHBIX
opOutaneit. Kpucramibl: aToOMHBIE,
MOJIEKYJISIpHbIE, HOHHBIE,
MeTaJuIn4ecKue. DlieMeHTapHast
suerika. [lomumopdusm.
[omumopduble MoaHdUKALIIH.

6. OCHOBHBIE BHJIBI XHMHYECKOH CBS3H.
WNonHast 1 KOBaJICHTHAS CBSI3b.
Mertannu4deckast cBsi3b. BomopoaHast cBs3b.
7. IIpoCTpaHCTBEHHOE CTPOEHHUE MOJIEKYI.

8. Crpoenue kpucrtamioB. Kpucramnmueckue
PELIETKY.

[Tpuunnb MHOTOOOpa3Us

BemiecTB. [leMoHcTpanun. Moaenu HOHHBIX,
ATOMHBIX, MOJICKYJISPHBIX M METaNTHICCKUX

Hayuatcst 00BsCHATH MEXaHU3M 00pa30BaHUS HOHHOU U
KOBAaJICHTHOH

CBS3M U OCOOEHHOCTH (PU3MYECKHX CBOWCTB HMOHHBIX H
KOBaJEHTHBIX COSINHEHNH.

CocTaBnaTh HNEKTPOHHBIE POPMYIBI MOJIEKYJT KOBAJIEHTHBIX
coenuaeHU. OOBACHITH MEXaHU3M 00pa30BaHUS
BOJOPOAHON U METAJUTMYECKOU CBSI3€H U 3aBUCUMOCTh
CBOICTB BellleCTBa OT BUAa XUMHYECKOI cBs13U. OOBSICHATD
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUI C MOMOUIBIO MPEACTABICHUH O




Amnotponus. M3omepus. I'omonorus.
XUMHAYECKUNA CUHTE3

KpUCTAININYECKUX peléTok. Moaenu
MOJIEKYJI ©30MEPOB U TOMOJIOTOB

ruOpuau3anuu opourtaneid. OOBICHATH 3aBUCUMOCTb
CBOWCTB BELIECTBA OT THUIA €r0 KPUCTAIUINYECKON PEIIETKH.
OOBSACHITH MPUYNHBI MHOTOOOpa3usl BEIIECTB

1.3. Xumunueckue peaknuu (3 9)

OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIHU.
Peakuu pasnoxeHus, COeTMHEHMS,
3aMelleHus, oOMeHa.
DK30TepMUYECKUE U
SHIOTEPMUYECKUE PEAKLIUU.
OOpatumblie 1 HEOOpaTUMBbIE
peaxmun. TernoBoit 3G GeKT peakum.
3akoH ['ecca.

TepMoxuMuyeckue ypaBHEHHUS.
Tennora obpazoBanus. Ternora
cropanus. CKOpocTb XUMHUYECKOM
peakuny. AKTUBUPOBAHHBII
KOMIUIEKC. 3aKOH

neictByromux Macc. Kunernueckoe
ypaBHeHue peakiuu. Karanuzatop.
WNuru6urop. 'omorenusiii u
reTEPOreHHBIN KaTaIn3.
Karanutnueckne peakuum.
Xumunueckoe paBHosecue. [IprHImn
Jle llaTense

9. Kimaccudukamnus XuMHYECKIX PEAKIIH.
10. CkOpoCTh XUMHUYECKUX PEAKIIUH.
Karanus.

11. Xummnueckoe paBHOBECUE U YCIIOBUS €r0
CMEILIECHUS.

JdemoncTpauuu. Pa3inyHbie TUIIBI
XUMHYECKHUX PEaKIIHii, BUJCOOMBITHI 110
OPraHU4eCKOW XUMHH.

JlaGopaTopHblii onbIT. M3yyeHue BIUSHUS
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKHUX PEaKIIHii

Hayuarcs

MIEPEUUCIISITh PU3HAKH,
XMMHUYECKHE PEAKIUH.
OOBSCHATH CYyIIHOCTh XUMUYECKON peakiuu. CoCTaBIsTh
YPaBHEHHUS XMMHYECKHUX PEAKLIMHA, OTHOCSIIUXCS K
onpeaenéaHomy Ty, OOBSCHATH BIMSHUC KOHIICHTPAIIAN
pEareHTOB Ha CKOPOCTh TOMOT€HHBIX U FE€TEPOTrE€HHBIX
peakuuii. OOBACHATH BAMSHUE Pa3IMYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOW PEAKIINH, a TAKKE 3HAUCHUE
IPUMEHEHHUS KaTalu3aTOPOB U HHIMOUTOPOB Ha MPaKTUKE.
OOBACHATH BIUSHUE U3MEHEHUSI KOHLIEHTPALIMH OJTHOTO U3
pearupyorx BeIecTB, TEMIEPaTyphl U JaBICHUS Ha
CMEILEHNE XUMUUYECKOTO PAaBHOBECUS

0 KOTOPBIM KJIACCH(PHULIUPYIOT

1.4. PactBops! (5 1)

JucnepcHbie cucTeMbl. PacTBOpEL.
I'pyboaucniepcHbie CUCTEMBI
(cycnieH3uu | 3MYJIbCUH).
Komnonaneie pacTBopsI (3011H).
Anspo3omm. MosnsipHasi KOHIICHTPAIIHSL.
DIEKTPOTUTHI. DIEKTPOIUTHIECKAS

12. lucnepcHsbIe CUCTEMBI.

13. CiocoObl  BBIpaXEHUS KOHLIEHTPALUH
pPacTBOpPOB.

14. Ilpaxmuueckas paboma

1 «IIpuroToByiieHrEe pacCTBOPOB C 3aJaHHOU
MOJISIDHOW KOHLICHTpaLUEn».

Hayuarcs xapakteprn3oBaTh CBOMCTBA PA3IM4YHBIX BUIOB
JUCIIEPCHBIX CUCTEM, YKa3bIBATh IPUYUHBI KOATYJIALIUN
KOJUIOHJIOB M 3HAYEHHE ITOrO0 siBJIEHUA. Pemare 3a1aun Ha
IIPUTOTOBIIEHUE PACTBOPA OMPEAEIEHHON MOJIIPHOMN
KOHIIEHTpaluu. [ 0TOBUTH pacTBOp 3aJaHHOU MOJISIPHOU
KOHIIEHTpaluu. OObICHATH, TIOUYEMY PACTBOPHI BEIIECTB C




nucconuanus. CTerneHn
muccoruanuu. KoHcTaHTa
aucconuanuu. BonopoaHslid
roKa3areilb. Peakiimyu HOHHOTO
obmena. ['maponu3 oprannyecKkux
BellecTB. ['uaponaus coneit

15. DnexTpoauTUyecKas TUCCOUAIIUS.

Boaopoansiit nokazaresns. Peakiiyy HOHHOTO

oOMeHa.

16. I'maponn3 opraHMYecKux 1
HEOPraHUYECKUX

coeguHeHuil. JlabopaTtopHble

onbIThL. OrpeesieHne peakiuu CPe/Ibl
yYHUBEpPCaIbHBIM HHAUKATOPOM. [ uaposun3
coJien

MOHHOM Y KOBAJICHTHO! IOJISIPHOM CBA3BIO IIPOBOMASAT
anekTpudeckuil Tok. Onpenensate pH cpeapl ¢ noMoIIbIo
YHUBEpPCaIbHOr0 HHAMKaTOpa. OOBSACHATH C MO3ULIUNA TEOPUHU
DJ1 cynHOCTh XUMHYECKUX PEAKIUH, TPOTEKAIOIIUX B
BOJIHOM cpee.

CocCTaBiATh MOJHBIE U COKPALLIEHHBIE HNOHHBIC YPABHEHUS
peaKuHnii, XapaKTEPU3YIOIINX OCHOBHBIE CBOMCTBA
BAKHEUIINX KJIACCOB HEOPIraHUYECKUX COCTUHEHUM.
OnpenensTh peakuio cpesibl pacTBOpa COJIH B BOJIE.
Cocraisate YP rugponuza opr-x 1 HEOpr-x BEUIECTB.

1.5. DnekTpoxuMuyeckue peakuuu (4 u)

["anpBaHWYECKUI DIIEMEHT.
Onektpoasl. Anoa. Karog.
AxkymynsiTop. TONJIMBHBINA 2JIEMEHT.
DnekTpoxumusi. P ctangapTHBIX
AIEKTPOAHBIX MMOTEHIIUATIOB.
Crannaptabie ycnoBusi. CTaHIapTHBIM
BOJOPOAHBIN 351ekTpo. Kopposus
METAJJIOB. XUMHUYECKAs U
3JIEKTPOXUMHYECKAsT KOPPO3HUsl.
DIIEKTPOITN3

17. XuMuuyeckue UCTOUYHUKU TOKa. Psaxg
CTaHJAPTHBIX JIEKTPOAHBIX TTOTCHIIHAJIOB.
18. Koppo3ust MmetaninoB u eé
MpeaynpexIcHuE.

19. Dnexrponus.

20. KonTpoabHas pa6ora 1 o teme
«TeopeTnueckne OCHOBBI XUMHUN»

Haydatcst 00bSCHATH NPUHIUIT paOOTHI raJIbBAHUYECKOTO
aneMmeHTa. OOBACHATh, KaK YCTPOEH CTaHAAPTHBIN
BOJIOPO/IHBIN 37eKTpoA. [1ob30BaThCs PSAIOM CTaHAAPTHBIX
AJIEKTPOJHBIX MOTEHIMATIOB. OTINYATh XUMHUECKYIO
KOPPO3HIO OT JIEKTPOXUMHUYECKOH. OOBACHATH MPUHLIUIIBI
3alIUTHl METAIUTMYECKUX U3EITUI OT KOPPO3HH.

OOBACHATH, KaKHe MPOLIECCH MPOUCXOAT HA KAaTOJE U aHO/Ie
IIPU 3JIEKTPOJIN3E PACIIIIABOB U PACTBOPOB cojieid. COCTaBIATh
CyMMapHble YpaBHEHHUs PeakLUil 3JIeKTPOIu3a

2. Heoprannueckas xumus (11 u)

2.1. Meramnsi (6 4)

JIErkne n TsHKENbIe MeTaJlIbI.
JlerkomniaBkue U TyroIjaBKue
METaJlIBI.

Menp. Ilunk. Turan. Xpowm.
Kene3o. Hukens. IInatuaa. CriaBsl.
Jlerupyromue

no6aBku. YEpHBIC U IIBETHBIC
Metasuibl. YyryH. Crans.
JlernpoBaHHbIE CTANIN

21. O0mias XapakKTepUCTUKA U CIIOCOOBI
MOJTyYeHHS METAJLIOB.

22. O030p METANTUYECKUX IEMEHTOB A- 1
b-rpymm.

23. Mens. l{unk. Tutan. Xpom. XKemneso,
HUKEJb, TUIATHHA.

24. CrutaBbsl METAJUIOB.

25. Okcuapl U THAPOKCHIBI METAIIIIOB.

Hayuatcs xapakTepu3oBarh 00111€ CBOWCTBAa METAIJIOB U
Pa3bACHATH UX Ha OCHOBE IPEJICTABICHUN O CTPOCHUU
aTOMOB METAJIJIOB, METAJUNINYECKON CBS3U U METAJUNINYECKON
KPUCTAIUIMYECKOM pemérke. MumrocTpupoBars ipuMepamMu
CHOCOOBI MOJTYYEHHUSI METAJUIOB. XapaKTepU30BaTh
XMMHUYECKHE cBoiicTBa MeTauioB [A—IIA rpynn u
AIFOMUHHSI, COCTABISATh COOTBETCTBYIOINE YPABHEHUS
peakiuii. OOBACHATH 0COOEHHOCTH CTPOEHHS aTOMOB
XUMHUYECKHX AIEMEHTOB b-rpynn neprnoandeckoi CUCTEMBI
JI. . MenneneeBa. CocTaBIsATh YpaBHEHUS PEAKLINN,




26. IIpakmuueckasn paboma 2 «Pemenne
9KCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«MeTtamib.

JdemoncTpanuu. O6pasiibl METAJIJIOB M X
COCIMHEHMH, CIUIaBOB. B3anMoaencTBue
METAJIJIOB C KHCIOPOJIOM, KUCIIOTaMH, BOAOH.
JlokazarenbcTBO aM(OTEPHOCTH AMIOMUHUS U
ero ruapokcuaa. Bzanmonelicteue menu u
JKeJle3a ¢ KUCIOPOI0M; B3aUMOIECTBUE
MeJIH U XKeJe3a ¢ KUCIoTaMu (cepHas,
coinsiHast). [lonyueHnue ruipoKCUIOB Meau
(11 u xpoma

(II), oxcupma menu. B3aumonelicTBue
OKCHJIOB U THJPOKCUIOB METAJLIIOB C
KuciaoTamu. J{oka3zaTenbCTBO aM(pOTEPHOCTH
coenuaeHnit xpoma (111).

XapaKTEPU3YIOIIUX CBOMCTBA MEAH, IIMHKA, TUTAHA, XpOMa,
xenesa. [Ipencka3biBaTh CBOMCTBA CIIaBa, 3Hasl €0 COCTAB.
OOBSCHATH, KaK H3MEHSIOTCSI CBOMCTBA OKCUIIOB U
TUAPOKCHIOB METAJUIOB M0 MIEPUOIAM U A-TpyIam
nepuoandeckoi Tadnuibl. OObSICHATD, KAaK U3MEHSIOTCS
CBOMCTBA OKCHUJIOB Y THJIPOKCUIOB XMMHUYECKOTO 3JIEMEHTA C
MOBBIIICHUEM CTETICHU OKUCJICHHS €ro aToMa. 3aluChiBaTh B
MOJIEKYJIIPHOM U MOHHOM BH/JI€ YPABHEHUSI XUMUYECKUX
peaKuurii, XapaKTEPUIYIOIIMX KUCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB ¥ THJIPOKCUJIOB METAJLJIOB, & TaKXKe
SKCIEPUMEHTAIBHO JJOKA3bIBATh HAIMYUE ITHUX CBOMCTB.
Pacnio3HaBaTh KaTMOHBI COJIEH C MIOMOIIbIO Kaue€CTBEHHBIX
peaKuuid.

2.1. Hemeramist (5 )

Hewmeramnsl. [IpocTsle BemecTBa —
HEMETaJlIbI.

VYrnepon. Kpemuuii. Azor. @ocdop.

Kucnopoxn. Cepa. @top. Xnop.
CepHas kucnora. A30THas KUCJIOTA.
Bopopoansie coeuHeHus
HEMETaJJIOB

27. O630p HemeTawioB. CBOMCTBA U
IIPUMEHEHHUE BAKHEMIINX HEMETAJIOB.

28. O0m1as XxapaKTepUCTUKA OKCUIOB
HEMETAJIJIOB U KHCIIOPOACOAEPKAIIUX
K1CI0T. OKUCIUTENbHBIE CBOIICTBA CEPHON U
a30THOM KHCJIOT. BoopoaHsle coenMHEeHNs
HEMETAaJIJIOB.

29. I'eHeTnueckast CBsI3b HEOPraHUUYECKUX U
OpPraHMYECKUX BEIIECTB.

30. Ilpakmuueckas paboma 3 «Pemenue
9KCIIEPUMEHTAIBHBIX  3ajay 110 TeEMe
«Hemerammsn.

31. KonTpoabHasi padorta 2 1o teme
«Heopranmyeckass XuMusi».
JemoncTpanuu. O6pasiisl HEeMETaJlIOB.
Mojieny KpUCTaUIMYECKUX  PEeHIETOK

Hayuarcs xapakTepu3oBatb 00IIH€E CBONCTBA HEMETAIUIOB U
pa3bACHATH UX HAa OCHOBE NPEACTABICHUI O CTPOCHUH aToMa.
HazbiBaTh 00acTv mpyMEHEHUs BaKHEHIINX HEMETAJJIOB.
XapakTepru30BaTh CBOMCTBA BBICIIMX OKCHI0B HEMETAIIIOB U
KHUCJIOPOACOAEPKAIINX KHCIIOT, COCTABIATh YPaBHEHUS
COOTBETCTBYIOIIUX PEeaKLUil U OOBSCHATH UX B CBETE
MIpe/ICTaBICHUIM 00 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX
pEAKIUAX U AEKTPOIIUTHYECKON qucconuanuu. CocTaBiIsaTh
yYpaBHEHUS peaKkuil, XapaKTepU3YIOLNX OKUCIUTEIbHbIE
CBOMCTBA CEPHOM M A30THOU KUCIJIOT. XapaKTEpU30BaTh
M3MEHEHUE CBOMCTB JIETYYUX BOJOPOIHBIX

COEMHEHUI HEMETAJJIOB 10 Nepruoay U A- rpynmnam
MIEPUOJNYECKON CUCTEMBI. J[0Ka3bIBaTh B3aMOCBS3b
HEOPraHUYECKUX M OpraHu4ecKux coequHeHnil. CocTaBisTh
YPaBHEHHUS XMMHUYECKUX PEAKLIUH, OTPaKAIOIINX
B3aMMOCBSI3b HEOPTaHWYECKUX U OPraHUYECKUX BEILECTB,




anMasa u rpadura. [lonyuenne ammuaka u
XJIOPOBOJIOPOJa, PACTBOPEHHE UX B BOJIE,
JI0Ka3aTeNIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TuX BemecTB. CokKMraHue yrisi u
CEephI B KUCIIOPOZE,  OMpeiciieHUue
XUMHYECKHUX CBOMCTB MPOIYKTOB CrOpPaHHUSI.
BzaumopeiictBue ¢ Meapro
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI,
KOHIICHTPUPOBAHHOM U pa30aBIIeHHON
A30THOW KHCJIOTHI.

OOBSICHATH MX HA OCHOBE TEOPUH IEKTPOIUTUIECCKOM
JUCCOLMAIIUMY U MPEICTABICHUN 00 OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX Npoueccax. [IpakTunuecku
pacro3HaBaTh BEIIECTBA C IOMOUIbIO KaU€CTBEHHBIX
peaKuuii Ha aHUOHBI.

3. Xumus u Ku3Hb (3 4)

XuMH4ecKasi MPOMBIIUIEHHOCTb.
Xumuyeckas TexHosorus. YepHas
MeTaiyprus. JJoMeHHas rneysb.
Arnomepanusi.

Kucnopoausrii KOHBEPTED.
be3oTxonHOE MPOU3BOICTBO.
Oxonorudeckuit Monutopusr. K
BEILIECTB.

32. Xumust B mpoMbliIeHHOCTH. [IprHIUIIBI
XMMHUYECKOI0 MPOU3BOACTBA. XUMHUKO-
TEXHOJIOTUYECKUE TMPHHIIUTIBI
IIPOMBIIIICHHOT'O MOJy4Y€HUSI METaJJIOB.
[Tpon3BoACTBO YyTryHa U CTAJIH.

33. Xumus B ObITy. XUMHUECKas
MIPOMBIIUIEHHOCTb M OKpY>Karomast Cpeaa.
34. WTOroBbIi ypoK 1O KypCcy XUMUH,
UTOrOBasi KOHTPOJIbHAs paboTa.
JemoncTpanuu. O6pa3ib! cpeacTB OBITOBOM
XMMHWHU, HHCTPYKITMH 10 WX TPUMEHEHHIO.

Hayuarcst 0ObsSICHATh Hay4HbIE TPUHITUIIBI TIPOU3BOICTBA HA
IpUMepe MPOU3BOJICTBA CEPHOM KUCIIOTHI.

[epeuncasiTh MPUHIUIIBI XUMUYECKOTO TPOU3BOJICTBA,
UCIIOJIb3YyEeMble MPH MOIYYEHUH YYyTYHa.

CocTaBisiTh ypaBHEHHS XUMUYECKUX PEaKIUi,
IPOTEKAIOIUX MPU TOJTYYEHUH YyTyHa U CTaJH.
CobmoiaTe npaBuia 0e3onacHod paboThl CO CpeACTBAMU
OBITOBOW XMUMHUH.

OOBSACHATH MPUYMHBI XUMHUYECKOTO 3arps3HEHHS BO3/IyXa,
BOZOEMOB U I10YB.




