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IMOACHUTEJIbHAA 3AIIMCKA

OCHOBY NOJIXOJIOB K pa3paboTKe MPUMEPHOH padoyell mporpam- Ml
COO mo XWMHUH, K ONpEACICHUIO OOIel cTpaTerun OOydYeHUs,
BOCIUTAHMS U Pa3BUTHsI 00y4arOIMXCs CPEACTBAMH yU4eOHOrO Ipel- MeTa
«Xumusi»  mus 10—11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIH
koHnenryaneHele nonoxkennss PI'OC COO o B3anMOOOYCIOBIECHHO- CTH
LeNel, colepKaHus, pe3ylbTaToB OOydeHUs: M TpeOOBaHMIl K YpPOBHIO
MTOATOTOBKH BBIITY CKHUKOB

B cooTBeTCTBUM ¢ MaHHBIMU MOJOXKEHUSAMH padbodass mporpamma COO

(6a30BBI  ypOBEHB): YyCTaHaBIMBaeT o00s3aTelabHOE (MHBapHUAHTHOE)
MPEIMETHOE COJEP)KaHME, ONPEEISIeT KOIMUECTBEHHBIE U KaueCTBEHHBIC
€ro  XapakTepUCTUKH Ha KaXJIOM 0dTale M3yYeHUs IpeaMeTa,
npexycMaTpUBaeT NPHUHLUIIBI CTPYKTY- DPHPOBAHHUS COACpXaHUS H
pacnpe/esieHust ero Mo Kjiaccam, OCHOB- HbIM paszfiellaM U TeMaM Kypca;
IaéT MpUMEpHOE paclpeleeHHe Y4YeOHBIX YacoB IO TEMaTHYECKHM
paszenaM, pPeKOMEHAYET IpH- MEpPHYIO IOCIEeA0BATEIBHOCTD W3YUCHHS
OTHEJBHBIX TEM Kypca ¢ Y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsA3eil, JIOTMKM Yy4YeOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEH
yyamuxes 10—
11 kmaccoB; ma€T METOAMYECKYI0 HWHTEPIPETAIUI0 IIeJiel u3yde- HUs
IpeIMeTa Ha ypOBHE: COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CPEIHEro
obmiero o6pa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH IUIAHHUPYEMBIX
pe3yNbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHON MPOTPaMMBbl CPEIHETO
obmiero oOpa3oBaHUs (JMYHOCTHBIX, METa- HPEIMETHBIX, HPEIMETHBIX),
OCHOBHBIX BHJIOB Y4YeOHO-IIO3HAaBa- TEJIbHOW JESTENILHOCTH YYEHHKA IO
OCBOCHHIO COJepkaHusi mpea- Mera [Io BceM Ha3BaHHBIM MO3UIUSM B
porpaMMme CoOJIIOJieHa TPEEeMCTBEHHOCTh C paboueil mporpamMmoin
OCHOBHOTO obmiero o6pa3zoBanmst 1o xumMum (st 8—9 KilaccoB
00pasoBarelib-HbIX OpraHu3alui, 6a30BbIi yPOBEHB)>

JlaHHast mporpaMMa SIBJISIETCSI OPUEHTHPOM IS COCTaBJICHUS pa- 60unx
IpOrpaMM, aBTOPBI KOTOPBIX MOTYT NpPEIJIOKUTh CBOH IOAXOA K
CTPYKTYPHPOBAaHHIO ¥  IIOCJIEJOBATEIBHOCTH  M3Y4YEHHUS  Yy4eOHOTO
MaTepuaina, a TaKKe CBOE BHJEHHE OTHOCHTEIHLHO BO3MOXXHOCTH BBIOOpA
BAapUATUBHOM COCTaBISAIONIEH COJEpKaHUS MpeAMeTa J0- MOJHHUTEIHHO K
00s13aTeNTbHON (MHBApUAHTHOW) YaCTH €ro COAepP- JKaHMs

5 IIpumepnast paGodast mporpaMMa OCHOBHOTO 0OLIero o0pa3oBaHUS 10 XUMHH
(6a30BBI ypoBeHb) (mns 8—9 kiaccoB 00pa3oBaTENbHBIX Opra- HHU3ALUN)
(omobpeHa peuieHreM QeaepaibHOro y4eOHO-METOUUYECKOr0 00bEANHEHUS 1O
obuiemy obpaszoBanuto, mporokoi 3/21 or 27 09 2021)



IJTAHUPYEMBIE = PE3YJIbTATBI OCBOEHUA VYYEBHOI'O
[TPEJIMETA «XUMWS»

®I'OC ycranaBnuBaeT TpeOoBaHUS K pe3yJbTaTaM OCBOCHHUS 00-
YYAIOIMUMHUCS TIPOTpaMM CpeIHEro o0Iero oopa3oBaHusl (JIMYHOCT- HBIM,
METanpeaIMEeTHBIM M TMPeIMETHBIM) HaydHO-MeTONMYIEeCKO OCHOBOM ISt
pa3paboTKH IIAHUPYEMBIX PE3yIHTATOB OCBOCHHS MPOTPAMM CPEIHETO
o61m1ero oOpa3oBaHUS SIBISCTCS CHCTEMHO-/IC- STEIBHOCTHBIN MOIXO0J

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBHHU C CHCTEMHO-AEITEIHFHOCTHBIM MTOIX0I0M B CTPYKTYpE
JINYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YpOBHE
cpemHero o6mero o6pa3oBaHUs BBIACICHBI CIICTYIONINECOCTABISAIONINE:

— OCO3HaHWE O0YYAIOTIUMHUCS POCCHIUCKON TPaKTaHCKOH UICHTHUY- HOCTH
— TOTOBHOCTM K  CaMOpa3BUTHUIO,  CaMOCTOSITEILHOCTH U
CaMOOIIPEICTICHUIO;

— HaJWYHe MOTHBAIIUH K O0YUCHUIO;

— IICJICHATPABICHHOE Pa3BUTHC BHYTPCHHHUX YOCKICHHUI JIMYHO- CTH HA
OCHOBE KITIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX Tpaauliuii 0a30BOi
HAayKH XVMHH;

— TOTOBHOCTHP M CIHOCOOHOCTH OOyYaromIuXCsi PpPyKOBOICTBOBATHCS B
CBOEH  JESATENIbHOCTH  LIEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKaMH,
MPUCYIINMH LEJIOCTHON CHCTEME XHUMHYECKOTo 0O0pa3oBaHUS;

— HaJIMYWEe MPABOCO3HAHUS HKOJOTHYECKOW KyJIBTYPHI M CHOCOOHO- CTH
CTaBUTH LIEJIHM U CTPOUTH KU3HEHHBIC ILJIAHBI
JIuyHOCTHBIE  pe3yibTaTbl OCBOCHHUSI IpeaMeTra «XUMHUs»  J0-

CTUTAIOTCSI B €AMHCTBE Yy4YeOHOH W BOCHUTATEIBHOH AESITEIHHOCTH

Opranu3aniui B COOTBETCTBUM C T'YMAHUCTHYECKUMH, COLIMOKYJIb-

TYpHBIMH,  JyXOBHO-HPaBCTBEHHBIMH  I[EHHOCTSIMH H  HJcalaMu

POCCHUHCKOTO TPaKIaHCKOTO OOIIECTBA, MPUHATHIMHU B 0OIIECTBE HOPMaMHU

u MpaBUIaMH MOBECHUSI, CITIOCOOCTBYIOIIIUMH mporiec- cam

CaMOIIO3HAHUS, CAMOPAa3BUTHUSI U HPABCTBEHHOIO CTAHOBJIEHUS JTUYHOCTHU

00y4Jarommxcst

JIuuHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeAMeTa «XUMHS» OTpa- KaloT
copMupoBaHHOCTH OIbITa MO3HaBaTEIbHOU u MpaKTUYECKOM
JIEATEIILHOCTH OOYYAIOIMUXCS MO pealin3allid MPHUHATHIX B 0OIIe- CTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pakIaHcKoro BOCHHTAHNS:

— OCO3HaHHUs OOYYArOIIMMHUCSI CBOMX KOHCTHUTYLIHOHHBIX TIpaB H
00s13aHHOCTEH, YBAXKCHUS K 3aKOHY M IPABOIOPSIKY;

— TIPEJICTABIICHHS O COIMANBHBIX HOPMaX M MPaBHIaX MEXKINY- HOCTHBIX
OTHOUIEHUI B KOJUJIEKTHUBE;



— TOTOBHOCTU K COBMECTHOU TBOPYECKOH JEATENIHLHOCTH MPHU CO3/1a- HUU
y4eOHBIX TPOEKTOB, pEHICHWH Y4YEeOHBIX W IO3HaBaTEIBHBIX 3ajad,
BBITMOJIHEHUH XUMHUYECKUX DKCIIEPUMEHTOB;

— CIOCOOHOCTH MOHHMMATH U NMIPUHUMATh MOTHBBI, HAMEPCHHUS, JIOTUKY
U apTyMEHTBl IPYyTUX NOpU aHaJN3€ Pa3INYHBIX BHUIOB y4ueOHOU
JIeTEIILHOCTH;

2. MlaTpHOTHYECKOr0 BOCTHTAHMS:

— HOEHHOCTHOT'O OTHOMICHHUA K HCTOPHUYICCKOMY MW HAYYHOMY HACJIC-
JUEO OTEYECTBEHHOM XHUMHU;

— YBaXXCHUS K HOPpOULCCCY TBOpUYECTBA B obnacTu TEOpUU U HPaAKTU-
YECKOro NpuMEHECHUA XUMHUH, OCO3HAHUA TOI'0, YTO JOCTHKCHHA HAYKHU

C€CTh pe3yjabTar JINTCIIbHBIX Ha6J’IIO}_ICHI/II71, KpPOMOTJIUBBIX
OKCIICPUMEHTAJIBHBIX IMOMCKOB, IIOCTOAHHOTO Tpyaa y‘léHBIX u
MMPAaKTHUKOB;

— WHTepeca W NMO3HABATEIbHBIX MOTHBOB B MOJIYYSHUH U TTOCIENY- IOIIeM
aHamu3e WHQPOPMAIUH O TMEPEIOBBIX JTOCTUKCHUSX COBpPE- MCHHOWU
OTCUCCTBCHHOM XHWMMHU;

3. IyX0BHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— HPABCTBCHHOT'O CO3HAaHUA, ITHYCCKOI'O IOBCIACHUA;

— CcHocoOHOCTH OLCHUBATh CHUTyalluHU, CBA3aHHBIC C XUMHYCCKHUMU
ABJICHUAMH, U NIPpUHUMATh OCO3HAHHBIC PCUICHUA, OPUCHTUPY- SACh
Ha MOpPaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTU,

— TOTOBHOCTH OILICHMBATh CBOE IIOBEJCHHUE H HNOCTYIIKKM CBOUX TO-
BapI/IHIeﬁ C HOBI/IHI/Iﬁ HPAaBCTBCHHBIX U IMPABOBBIX HOPM U OCO- 3HAHUC
TMOCJIEACTBUU ITHUX IIOCTYIIKOB;,

4. ®opmMupoBaHusi KYJIbTYPbI 310POBbSI:

— MOHMMaHMs LEHHOCTEW 3J0poBOro u Oe3omacHoro obpasa IKU3- HU;
HEOOXOMMOCTH OTBETCTBCHHOTO OTHOIICHHS K COOCTBECHHO- MY
(hbU3MUECKOMY U TICUXUYECKOMY 3I0POBbBIO;

— coOuroIeHusT TIpaBIJI OE30TaCHOTO OOpaIeHHs ¢ BEIIeCTBAaMH B OBITY,
MOBCEIHEBHON JKM3HU U B TPYIOBOH IEATEIBHOCTH;

— MOHHMMAaHUs LEHHOCTH MPAaBWJI WHIAMUBUIYATBHOTO U KOJUICKTHB- HOTO
0C30IMacHOT0 TOBEACHUS B CHTYAlHMsIX, YIPOXKAIOIIUX 3/10- POBBIO H
JKU3HHM JIFOJICH; OCO3HAaHMS MOCIEICTBUH ¥ HENPHSTHS BPEIHBIX
MPUBBIYCK (YyHOTPEOICHUS alIKOT0JIsA, HAPKOTHKOB, Ky- PCHUS);

5. Tpy/moBoro BOCIIUTAHUSN:

— KOMMYHUKATHBHON KOMIICTCHTHOCTH B Y4E€OHO-UCCIICIOBATENb- CKOM
JIeSITETLHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOH M APY- TUX BUIAX
JIEATEIIbHOCTH;

— YCTaHOBKM Ha aKTHBHOE yYacTHC B PCIICHHM MPAKTHYCCKUX 3a- Ja4
COLIMATFHOM HaNPaBIEHHOCTH (B paMKaX CBOETO Kiiacca, ITKOJIbI);



— UHTEpeca K MNPAKTHYECKOMY H3YUYCHHUIO HpOodEecCUuil pa3imaHOTO
ponaa, B TOM YHCIIC HA OCHOBE IMPUMCHCHHUS MPEAMETHBIX 3HAHUM 1O
XUMUU;

— YBaXCHHUS K TPyHdy, JIOASM Tpyla U pe3yjibTaTaM TPYIOBOW Je-
SITEIBHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BbIOOPY HMHIMBUIYalbHOW TpaeK- TOPHUH
oOpazoBaHusi, Oyaymiedi mpodeccuu W peann3aludl coO0- CTBEHHBIX
JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEMH
K XUMHH, UHTEPECOB W MOTpeOHOCTE# 00IIecTBa;

6. DKO0JIOrM4ecKOro BOCIIMTAHUSA:

— 9KOJIOTHYECKH IeJICCOO0PAa3HOr0 OTHOIICHHS K MOPUPOIE, Kak
HCTOYHUKY CYIIECTBOBAaHUS >KU3HU Ha 3eMiie;

— TIOHUMAaHHS TJIOOAIBLHOTO XapakTepa »dSKOJOTHYECKHX MpooieMm,
BJIVSIHUS DKOHOMHYECKHUX IMPOIIECCOB Ha COCTOSIHHUE IIPUPOIHOU M
COLIMAIbHOM CpEJIbl;

— 0CO3HaHHUS HEOOXOAUMOCTH MCIIOIB30BAHUS JOCTHMIKEHUN XUMUH I
pelIeHus BONPOCOB PAllMOHAIBHOTO IPUPOAONOJIb30BaHNUS;

— AKTUBHOTI'O HENPUITUS JEHCTBUM, IPUHOCAIIUX BPEd OKPYKaro- e
MPUPOTHON cpele, YMEHHs TPOTHO3HPOBATH HEONATrONPUAT- HbBIC
9KOJIOTUYECKHE  TOCIEACTBHUS  NpEANPUHUMAEMbIX  JeUCTBUH U
NpeIoTBpallaTh UX;

— HaJW4Us Pa3BUTOrO DKOJOTMYECKOTO MBILIUIEHHUS, OKOJIOTHYEe- CKOU
KYJIBTYpbI, OMNbITa ACSATEIbHOCTH SKOJOTHYECKOW HAaIpaB- JEHHOCTH,
YMEHUS PYKOBOJACTBOBATHCS HMH B MMO03HaBaTEILHOM,
KOMMYHHKAaTUBHOW M COIMAIBHON TIpPaKTHUKE, CIIOCOOHOCTH M YMEHUSI
AKTHUBHO HpOTI/IBOCTOﬂTB nacoJIorun XeMO(l)O6I/II/I;

7. lleHHOCTH HAYYHOT0 MO3HAHMS:

— c(OpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBCHHOHN NPaKTHUKH;

— TOHWMaHUS CIeUPUKH XUMHH KaK HayKH, OCO3HAaHUA €€ poJH B
(bopMupoBaHUN PpAITMOHAIFHOTO HAYYHOTO MBINUICHHUS, CO3- JaHUH
IIEJIOCTHOTO TPEACTABICHUA 00 OKpY)KarolleM MHpEe KakK O eIUHCTBE
MIPUPOJLI M YETIOBEKA, B MO3HAHWHU TPHUPOJHBIX 3a- KOHOMEPHOCTEH U
pelieHnr mpobeM coXpaHeHUs IPUPOJTHOTO PaBHOBECHS;

— yOexaEHHOCTH B 0COOOW 3HAYMMOCTH XHMHU IS COBPEMEHHOU
UUBWIN3ALMU: B €€ TYMaHHUCTHYECKOM HANpaBJIEHHOCTU W BaXX- HOU
pOJW B CO3JaHWHM HOBOM 0a3bl MaTepHAIBHON KYJIBTYPHI, pe- IICHUHU
rIo0anbHEIX MPOOJIEM YCTOMYMBOTO pa3BUTHSI dUellOBedYe- CTBA —
CBIPBEBOH, SHEPTeTUUECKOH, MHAIIEBOH 17§ 3KOJOTHYECKON
0e30MacHOCTH, B PAa3BUTHH MCAWIIUHBI, OOCCICYCHUU YCIOBUM
YCIICTHOTO TPyJa W JKOJOTHYECKH KOMMOPTHOW JKU3HH Ka)kKIOTO
yjieHa OOIIECTBa;



— €CTCCTBCHHO-HAYYHOW I'PAMOTHOCTHU: MMOHUMAHHUS CYI[HOCTH ME- TOJIOB
MMO3HAHUS, HMCIOJIB3yEeMBIX B E€CTECTBCHHBIX HAyKax, CIO- COOHOCTH
HCIIONB30BaTh IOJyYaeMble 3HAHWS [ aHaiW3a W OOBSICHCHUS
SIBJICHUM OKpYXKarolero MUpa M MNPOUCXOISIIIUX B HEM H3MEHEHUH;
yMEHHsI JenaTh OOOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAayYHBIX
q)aKTOB N UMCIOOIUXCA OJaHHBIX C MCJIBKO IMOJY- YCHHA JOCTOBCPHBIX
BEIBOJIOB;

— CIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIb30BATh XUMUYCCKHE 3HA- HUS
JUIS PEIICHUS MPOOJIEM B PCalibHBIX KU3HCHHBIX CHTYAIHSX;

— HMHTEepeca K MO3HAHWIO U HCCICIOBATEIBCKOW NEATCIbHOCTH;

— TOTOBHOCTH HM CIIOCOOHOCTH K HENpPEphIBHOMY OOpa3zoBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY MOJYYCHHUIO HOBBIX 3HAHUU IO
XHUMHHU B COOTBETCTBUH C JXKU3HCHHBIMU MMOTPEOHOCTSIMU;

— HMHTEepeca K OCOOCHHOCTSIM Tpyla B pa3udHBIX cdepax mpodec-
CHOHAJBHOHN NeATEeITbHOCTH

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOSHHS Y4YeOHOTO TIpeaMera
«XUMHUSD» Ha YPOBHE CpemHEro oOmero oOpa3oBaHHUS BKIIOYAIOT:
3HaUYUMbIC Ui (OPMHUPOBAHUS MHUPOBO33PCHUS  OOYYAFOIIUXCS
MEXIUCIHUILUTMHAPHBIE (MEXMIpEeAMETHBIE) OOINeHayYHbIE MOHS- THS,
OTpaKkalIHUE IEIOCTHOCTh HAYYHOW KapTHUHBI MHUpa WU cHe- HHUDUKY
METOO0B IMO3HAaHHA, HWCIOJIBb3YCMBIX B C€CTCCTBCHHBIX Ha- YKax
(MaTepusi, BEIIECTBO, YHEPTHs, SBJICHUE, HNPOIECC, CHCTEMa, HayJIHBIH
dbakT, TPHHIMII, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPUsI,
WCCJIC/IOBaHUEe, HaOIIOJCHUE, W3MEpeHUe, OSKCICPUMEHT U Jp );
YHUBEpCAaJIbHBIC y4ecOHBIC JIEACTBUS (Tmo3HaBaTeNBHBIC, KOM-
MYHHUKaTHUBHBIE, PETYJISATHBHBIC), obecredunBaroniie (HopMHUpOBa- HHUE
(pyHKIIMOHATBEHON  TI'PaMOTHOCTH W COIUAIBHOW  KOMITCTCHIIUH
00yJarImuXxcs; CoCOOHOCTh 00YYaIONTUXCST UCTIONIB30BAaTh OCBOCH-HBIC
MEXIUCIUTUTHHAPHBIC, MUPOBO33PCHYCCKUEC 3HAHUS U YHHU- BepCalibHEBIC
y4ueOHbIe IEHCTBHS B TIO3HABATEIHFHON U COMMMATLHOUTIPAKTHKE

MeranpenMeTHbIe Pe3yJIbTaThl OTPaXKAIOT OBIAJCHUC YHHUBEP-
CAIbHBIMHA yYCOHBIMH [MO3HABATCIBHBIMU, KOMMYHUKATUBHBIMH H
PETYJISITUBHBIMH JAEHCTBUSAMU

OgnnaoeHue yHUBEPCAIbHBIMU YUEOHbIMU NO3HABAMETD
HbIMU OeUCMEUAMU:

1. Ba30oBbLIMY JIOTHYECKUMU JIeiiCTBUAMM:

— CaMOCTOATEIbHO (OPMYIMPOBATE M aKTyaJIH3UpoOBaTh  MpoOliemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

— ONPENENATh LN NCATEIBHOCTH, 3a/1aBas MapaMeTpel U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTH pe3ynbTaThl JESATEIBHOCTH c
MOCTABJICHHBIMH LIEJISIMH;



— HCHOJIb30BaTh NMPU OCBOCHHUH 3HAHUI MPUEMBI JIOTHYCCKOTO MBIIILICHUS
— BBIICTATH XapaKTepHBIC NMPHU3HAKHU IMOHATHA W YCTaHABIMBATH WX
B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIO- IIHMEC TMOHITHS IS
OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHUH;

— BBIOMpATh OCHOBAaHWS W KPUTEPHUH I KIACCH(PUKAIINHA BEIIECTB U
XUMHUYECKUX PEaKIIii;

— yCTaHaBIHMBATh MPUIHMHHO-CIICICTBEHHBIE CBI3M MEXIy M3ydace- MBIMHA
SIBIICHUSIMU;

— CTPOUTH JOTUYCCKHUE pacCyKJcHUsS (MHIYKTUBHEIC, NCAyKTHUB- HEIC,
[0 aHAJIOTHH), BBIABIATH 3aKOHOMCPHOCTH W TPOTHBOpPE- YU B
paccMaTpUBaeMBIX  SIBJICHUAX, (OPMYJIHPOBATH  BBEIBOABI U
3aKJTIOYCHHS,

— MPUMCHSITH B TPOLECCE IMO3HAHUSA HCIOJIb3yeMbIe B XUMHUU CHM-
BOJIMYECKHE (3HAKOBBIE) MOJCIH, MPEeoOpa3oBhIBATH MOJEIbHbBIC
MPEACTaBICHUS — XHUMHYECKHHA 3HaK (CHMBOJI) DSJIEMCHTa, XH-
Mudeckas QopMmyna, ypaBHEHHE XHMHYECKOH peakuu — TIpH
peuieHnH y4YeOHBIX TIO3HABAaTEIBHBIX W MPaKTHYECKUX  3ajad,
NMPUMECHATH Ha3BaHHBIC MOJCIBHBIC MPCACTABICHUA JIA BBISAB- JICHUA
XapaKTepHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB W XHMH- YECKHUX
peaxiuii;

2. BazoBbiMH HCCJIe0BaTeILCKUMU AeHCTBUAMM:

— BIAAETh OCHOBAMH METOJOB HAYYHOTO IIO3HAHHUS BEMIECTB W XH-
MUYECKUX PEeaKIIuii;

— ¢dopMynupoBaTh IEJM W 337add  HCCJICIOBaHMS, HCIOJH30BATh
MOCTABJICHHBIE W CaMOCTOSITENIBHO C(OPMYIHPOBAHHEIC BOIPOCHI B
Ka4eCcTBe HWHCTPYMEHTa IIO3HAHUS W OCHOBBI IS (OPMHpPOBA- HUS
TUNOTE3bI [0 MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIL;

— BJIaJIeTh HABBIKAMHU CAMOCTOSITEJILHOTO MJIAHUPOBAHUS U MPOBE- NACHUS
YUYEHHYECKUX OKCIIEPUMEHTOB, COBEPLICHCTBOBATh yMe- HUSI
HaOIroaaTh 3a XOJOM TPOIEcca, CaMOCTOSITEIbHO MPOTHO- 3UPOBATHh
€ro pe3ynpTar, GOpMyIUPOBATH 0OOOIICHHS U BBIBOJLI OTHOCHTEIEHO
JIOCTOBEPHOCTH pe3yabTaToB HCCIIEJOBAHUS, co- CTaBIISITH
000CHOBaHHBIA OTYET O MPOJEIaHHON padorte;

— npUOOpEeTaTh OMBIT YYCHUYCCKOW HMCCIICIOBATEIHLCKON M MPO- €KTHOM
IEeATEILHOCTH, TIPOSIBIISTH CIIOCOOHOCTH " TOTOBHOCTb K
CaMOCTOSITEJIbHOMY TOHMCKY METOJOB pELICHHS MPaKTUYECKUX 3ajaad,
MPUMEHCHUIO Pa3IUIHBIX METOJ0B IMMO3HAHHS;

3. Mpuémamu padoTsl ¢ HHGOpManHeii:

— OpPHEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX WHGpOpManuu (Hay4dHO-
MOMyJISIpHAsl JINTepaTypa XHMHUYECKOTO COJAEPXKAHMSI, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHera), aHanMM3UpOBaTh HHPOPMAIUIO
pa3IUYHBIX BUIOB U (OPM NPEICTABICHMS, KPU- TUYECKH OLICHHUBATH
€€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;



— QopMynupoBaTh 3ampochl U MPUMCHSTH PAa3JIUYHBIC METOABI TPHU
Toncke W orbope WHpOpMaNWH, HEOOXOMUMOW I BBITIOJHEHUS
Y4eOHBIX 3a7a4 OMPENeIEHHOTO THIIA;

— npuoOpeTaTh  ONBIT  HUCIOJb30BaHHUS  HMHPOPMAIMOHHO-KOMMYHHU-
KaTUBHBIX TEXHOJOTUU W Pa3TUYHBIX MOUCKOBBIX CHCTEM;

— CaMOCTOSITENIFHO BBIOMpaTh ONTHMalbHYI (OpPMY MpEICTaBIC- HHUS
nHpOpMaINH (CXEeMBbI, TpadUKH, THATPAMMBI, TAOJIHIBI, PUCYHKH U T I
5

— HCHOJIb30BaTh HAYYHBIH S3BIK B KauyeCcTBE CpelICcTBa Ipu pabo- Te C
XUMHYECKOM nH(pOopMarmei: MIPUMCHSTH MEXKIIPEIMETHEIC
(busnuecknie W MaTeMaTUYECKHE) 3HAKM W CHUMBOJIBIL, (POPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

— HCHOJIb30BaTh U MPEOOPa30BEIBATh 3HAKOBO-CUMBOJIMYCCKUE CPEIICTBA
HaTJBITHOCTH
OgnaoenHue yYHUBEPCAIbHBIMU KOMMYHUKAMUGHBIMU

oelicmeuamu:

— 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOl TEMBI B XOJ€E JIH- ajloTa
W/MIA ~ JUCKYCCHH, BBICKa3bIBaTh UACH, (HOPMYJIHUPOBATH CBOH
MPEIIOKEHNSI OTHOCUTEIHHO BEITIOJTHEHHS IIPEIJIOKEHHOHN 3a/1a4H;

— BBICTYIIaThb C Tpe3eHTallMed pe3yJbTaTOB IIO3HABAaTEIBHOH me-
SITEIBHOCTH, TMIOJIYdEHHBIX CaMOCTOSTEIBHO WIIH COBMECTHO CO
CBEPCTHHKAMH TIPHU BBINIOJHCHUH XHUMHUYCCKOTO SKCICPUMCHTA,
MPaKTUYECKOl pabOTHl 110 HCCIEIOBAHUIO CBOWCTB H3y4daeMBIX
BEILIECTB, PCaTU3alNU YUYeOHOr0 NMpoeKTa U (POPMYIIHPOBATE BbI- BOJIBI
o pesyjbTaTaM MNPOBEAEHHBIX HMCCIEIOBaHUM NYTEM  CO-
rJIaCOBaHUS TO3ULHH B XOJ¢ OOCYXKICHHS W OOMEHAa MHCHUSIMU
Osnaoenue yHUBEPCATIbHBIMU PECYIAMUBHBIMU Oelicm

euaMuU:

— CaMOCTOSATENIFHO IUIAaHUPOBaTh M OCYIIECTBIATH CBOIO  IIO3Ha-
BAaTENbHYIO [EATCNbHOCTh, ONpeneisis e€ menun W 3aJadd, KOH-
TPOJIMPOBATH W N0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpE-
JlaraeMblii  aITOPUTM JIEWCTBHH TPH BBINIOJTHEHWH YUYEOHBIX U
HCCIIeOBATEIBCKUX 3a/1ad, BEIOMpATh Hanbosee 3P (HEeKTUBHBIN CrTOCO0
WX peHIeHUsS C y4ETOM IIOJIYYCHHUS HOBBIX 3HAHUH O Be- IMECTBAX H
XAMHUYCCKUX PEaKIHIX;

— OCYIICCTBIATH CaMOKOHTPOJb CBOCH JCATCIBHOCTH HAa OCHOBE
caMOaHaJin3a U CaMOOIIEHKH

ITPEJIMETHBIE PE3YJIbTATHI

IIpeamerHble pe3ynbTaThl OCBOCHUS MPOrPaMMBbl CPEIHEro 00- MIero
0o0pa3oBaHUs 1O XHUMUU Ha 0a30BOM ypOBHE OPHUCHTHPOBAHEI Ha
oOecrieueHUe  NPEUMYINECTBEHHO  00meoOpa3oBaTenbHOM W 00-
MEKYIbTYPHOH TMOATOTOBKU oOydvaromuxcs OHH BKIOYAOT: CICI-
npugeckne s ydeOHOTo mpenMera « XMMHS» HaydHbIe 3HAHUSA,



YMEHHSI M CIOCOOBI IEHCTBHH 1O OCBOCHHIO, WHTEPIpETallid W IIpe-
00pa30BaHUIO 3HAHUH, BUIBI JCATEIHLHOCTH IO MOJTYYCHUIO HOBOTO 3HAHHUS
U TIPUMEHEHUIO 3HAHUU B PAa3IUYHBIX YU4EeOHBIX M pEabHBIX >KMU3HEHHBIX
CUTyallusX, CBSI3aHHBIX C XuUMHEeHW B mporpamme Tmpea- MeTHBIC
pe3yNbTATHl MPEACTABJICHBI IO TOJIaM H3Yy4YEHHS

10 KJIACC

IIpenmerHbie pe3ysbTaTel OCBOEHHS Kypca «OpraHHYecKas XH-

MU OTpaXaroT:

1

2)

3)

4)

cpopmuposannocms  npeocmaegieHull: 0 XUMHYECKOH  COCTaB-
JAIOIIENl eCTEeCTBEHHO-HAyYHOM KapTUHBI MHUpA, POJIU XHUMHUU B
MO3HAHUU SBJICHUH TPUPOAB], B (HOPMHUPOBAHUU MBIIIICHUS H
KyJAbTYPBl JUYHOCTH, €€ (YHKIMOHAIBHOM TIpaMOTHOCTH, HEOO-
XOIMMOM [UIsl pelIeHMs] MPAaKTUYECKUX 3ajJad M OKOJOTMYECKHU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 3I0POBBIO M IPUPOTHON Cpene;
61d0eHue CUCTEMOW XWUMHUYECKMX 3HAaHHWW, KOTOpas BKIIIO- YaeT:
OCHOBOIIOJIATAIONINE TOHATUS  (XUMHUYECKUH SJIEMEHT, aTOM,
3JIEKTPOHHAs obomoyka  aToma, MOJIEKYyJIa, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas CBsI3b, CTPYKTypHas GopMyiia
(pa3BépHyTas M cokpaméHHas), MOJb, MOJISIpHas Macca, MOJSPHBIN
00BEM, YTIepOIHBIN cKelleT, (PyHKIMOHATIh- Has TpyIa, paguKal,
U30MEpHsI,  HU30MEPBI, FOMOJIOTUYECKUH  psi,  TOMOJIOTH,
YIIIEBOAOPOIBI, KHCJIOPOA- ¥  a30TCOACpKaIllMe COCOUHEHMS,
MOHOMEp, MOJIHUMEp, CTPYKTypPHOE 3BEHO, BBICO- KOMOJICKYJISIPHBIC
COCIMHEHHNA); TEOPUH U 3aKOHBI (TCOPUS CTPOCHUS OPraHUYECKHUX
BemectB A M bByrtnepoBa, 3akoH COXpaHEHHS MacChl BEIECTB);

3aKOHOMEPHOCTH, CHUMBOJINYC- CKU SA3BIK XUMUH,
MHUPOBO33PEHYCCKUEC 3HAHUA, JICKAIIME B OCHOBC IIOHUMAaHUA
NPpUIUHHOCTH u CUCTCMHOCTH XUMHWYCCKUX ﬂBHGHPIfI,

(haKTOJIOTHYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJYyYCHHH U
0e30MacCHOM HCIOJb30BaHUU BOKHEHIIINX Opra- HUYCCKHX BEIICCTB B
OBITY ¥ IPaKTHIECKO JESITEIHPHOCTH Ue- JTOBEKa;
chopmuposannocms ymeHull 6vis6/1AMb XapaKTepHbIE TPHU3HA- KU
MOHSATUW, yCTaHABIMBATh WX B3aUMOCBS3b, UCHOAL3068AMb
COOTBETCTBYIOIIME ITOHSTHS IPH ONHCAHHWH COCTaBa, CTPOCHUS U
NpeBpalieHUd OPraHUYECKUX COCITUHEHUN;

chopmuposaHHOCmMb YMeHUll UCHOIb308aMb XUMHIECKYI0 CUMBOJIUKY
IS COCTaBJICHHSI MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH,
cokpam€HHOW) (OpMyJT OpraHMYECKHX BEIIECTB M ypaBHEHUU
XUMHUYCCKUX  PEaKIWW;,  u320maeiuéams  MOACIH  MOJICKYII
OpraHMYECKUX BCIISCTB IS WLTIOCTPAIlMU WX XUMHU- YECKOrO0 U
MIPOCTPAHCTBEHHOT'O CTPOCHHS;



5)

6)

7)

8)

9)

10)

11)

12)

cpopmuposanHocms yMeHull yCcmaHaeaueams TPUHAIICK- HOCTh
HM3YUYCHHBIX OPTaHUYCCKUX BEIICCTB II0 UX COCTaBy M CTPOCHHIO K
ONpeACIEHHOMY KJIACcCy/TpyIlie COeAMHEHWUN (yrie- BOJOPOHI,
KHCIIOPOJI- U a30TcoJeprKalue COCTUHCHUS, BBICO-
KOMOJICKYJISIpDHBIE COCIWHEHUS); OJaeams WM Ha3BaHUA TO CH-
cremarndeckoi HoMmeHkiarype (IUPAC), a Ttakke mIpHBOIUTH
TPUBHAJIbHBIC HA3BaHHUSA OTICIBHBIX OPraHUYECKHUX BEIICCTB
(3THIICH, IPOIWJICH, allETHUJICH, STUIICHIJIUKOIb, TIUIECPUH, (ESHOM,
opmanpaerna, ameTaNbIeTHA, MypaBbHHAS KHCIIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAsi KUCIIOTa, CTCApPUHOBAsT KHUCJIO- Ta, TIIFOKO3a,
(dbpykTo3a, Kpaxmai, UEUTI0JI03a, TIULHH);

cpopmuposannocms  ymeHusi onpedensms BHIBl XHUMHUYECKOU
CBSI3M B OPTaHUYECKUX COCOTUHEHUAX (OIMHAPHBIC U KPATHBIE);
cpopmuposannocms  yMeHus NPUMEHAMb TIOJIO0XEHUSI TEOPUH
CTpOCHHUSI opraHmdeckmx BemectB A M bytiepoBa aist 00b-
SICHCHHSI 3aBHCHMOCTH CBOWCTB BEIICCTB OT HUX COCTaBa M CTPO-
SHUS;, 3aKOH COXPaHECHUsI MAaCcCHI BEIIECTB;

cpopmuposanHocms ymeHull xapaKkmepu3oeams COCTaB, CTPOCHHE,
(uznueckue U XMMUYECKUE CBOWCTBA TUIMHMYHBIX IPEICTABUTEICH
pa3IUYHBIX KJIACCOB OPraHWYECKUX BEMICCTB (METaH, 3TaH, STHJICH,
MPONWIICH, alleTWiIeH, OyTtagueH-1,3, MeTunOyTanueH-1,3, 6eH301,
METaHOJ, JTaHOJ, OJTHJICHIJIM- KOJb, TJIHINCpHUH, (eHo,
arneTanbIeTH/, MypaBbHHAs W YKCyC- Has KHCIOTBHI, TIIFOKO3a,
Kpaxmai, LIeJUTION03, aMHUHOYKCYC- Has KHCIIOTAa);
UATTIOCMPUPOBAMb TCHETHYSCKYIO CBSI3b MEXKTY HUMU
YpaBHCHHUSIMHA  COOTBETCTBYIOIIUX XHMHYCCKHX peakiuil ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBEIX (POopMYyIT;

chopmuposannocms  ymenusi  Xapakmepuzoeams — UCTOYHHUKH
YTJIEBOJOPOTHOTO ChIPhS (HedTh, NMPUPOIHBIA Ta3, yrojb), CIIO-
COOBI UX TIepepabOTKH U MPAKTUIECKOES MPUMCHCHUE MPOIYK- TOB
nepepaboTKH;

cpopmuposannocms  ymenuil npoeoOUms BBIYUCICHHUS IO XHU-
MHYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOTUIECTBA UCXO/I- HOTO
BEIIIECTBA WX IPOJIYKTa PEaKIUU 0 U3BECTHHIM Macce, 00BEMY,
KOJIWYECTBY OJHOTO W3 HCXONHBIX BEIIECTB WM IIPO- AYKTOB
peaknun);

cpopmuposanHocms  ymeHull ei1ademb CUCTEMOUW 3HaHHN 00
OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS, UCIOIB3yEeMBIX B XUMHUU
MPU U3YyYSCHUU BEIISCTB U XUMUYCCKUX SBICHUU (Ha- OJIOJCHUE,
U3MEpeHue, OJKCIIEPUMEHT, MOJICIIMPOBAHUE), UC- HOJIb308AMb
CUCTEMHBIC XHUMHYCCKHC 3HAHUS [UISI TPUHITHS PCEIICHUA B
KOHKPETHBIX KU3HCHHBIX CHUTYAIlMSIX, CBSA3aHHBIXC BEIICCTBAMH U
WX TIPUMEHCHHEM;

chopmuposannocms ymeHuli cobarodams npauia TOIb30Ba-
HUS XUMHYCECKOW MOCYJ0N U JIaOOPATOPHBIM O0OPYIOBaHUEM,



13)

14)

15)

16)

17)

a Tak)Ke IpaBMjia OOpamIeHHsI ¢ BEIIECTBAMH B COOTBETCTBUHC MHCTPYKIIUSMH MO BBITIOJTHECHUIO
J1abOopaTOPHBIX XUMHUYECKUX OITBITOB;

cghopmuposannocme ymMeHUll RIAHUPOBAMb U 8bINOJIHAMbG XUMUYECKHUH HKCIIEPUMEHT (TIpEeBpaIICHU]
OpraHMYeCKHX Be- I[IECTB NPH HarpeBaHHWM, IIOJyYCHHE OTWJIEHa W HW3YYCHHE €ro CBOMCTB,
KadeCTBEHHBIC PEaKIMN OPTaHMYECKHUX BEIIECTB, /1e- HATypalus OCNKOB MPH HArpEBaHUU, IIBETHBHIC
peakuuu  Oen- KOB) B COOTBETCTBMM C IpaBWIAMH TEXHHKM O€30MacCHOCTH NpH OOpalieHuHu C
BEIIeCTBAMU M JIaDOpaTOpHBIM OOOPYIOBAaHHEM, HPeOCMAsiAms PE3yAbTaTHl XUMHYECKOTO
JKCIIepUMEHTa B (OpME 3alliCH ypPaBHEHHMH COOTBETCTBYIOUIMX pEaKUUH U @op- mMyaiuposams
BBIBOJIBI Ha OCHOBE ATHX PE3yJIbTaTOB;

chopmuposanHocms YMeHulli Kpumuyecku aHaAIu3Uposams XHUMHUUYECKyI0 WH(HOpMAIHIo,
MoJIy4aeMyto U3 pa3HbiXx uctou-aHukoB (CMU, UaTepHeT u 1p );

chopmuposannocms ymMeHutl cooaodams npasuia dKOJIOTHYE- CKHU 11eJIeCO00pa3HOTO MOBEICHUS B
OBITYy M TpPYHOBOH HeATENb- HOCTH B LEJSIX COXPAaHEHMS CBOETrO 3/I0POBbS WU OKpY’Karollei
MIPUPOIHON Cpenbl; 0CO3HABAMb OMACHOCTH BO3ICHCTBHS HA JXKHUBBIC OPTaHU3MBI OIPEACIEHHBIX
OpPraHWYECKHUX BEIIeCTB, MOHMMas cMbica nokaszaress 11K, noscuams Ha npumepax criocoObl
YMEHBIICHUS ¥ MMPEAOTBPAILECHUS UX BPEIHOTO BO3- JSHCTBUS Ha OPTaHU3M YEJIOBEKa;

IU1s1 0Oy9alomUXCsl ¢ OTPaHWYCHHBIMH BO3MOJKHOCTSIMH 370- POBBS: YMECHHE NPUMEHSATH 3HAHUSA 00
OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB W XMMHYECKHUX SBIICHHM;

JUTSL CIICHBIX W CIHa0OBUIAIIMX OOYyJaromIMXCs: YMEHHE HCIIONb- 30BaTh PEIbe(HO TOUYECHHYIO
cucteMy o6o3nauenwnii JI bpaisiis 3anucu xumudeckux Gopmyn



TemaTtudeckoe MIaHupOBaHUE
Xumus. 10 knace

1 yac B Henenmto, 35 YacoB, U3 HUX 3 Yaca pe3epBHOE BpeMst

No | Haumenoanue pasnenos u TeM | KonuuectBo | Kontponsnsie | [Ipaktuueckue | DneKTpOHHBIC
/Tl | IPOTpaMMBbI 4acoB paboTHI padoThI (dpoBbIe)
00pa3oBaTeIbHbIC
pecypcsl
Pa3pea 1.Teoputuyeckne 3
OCHOBBI OPraHNYecKoi
XHUMHH
1. | [Ipeamer oprannyeckoit 3 https://resh.edu.ru/
xumud. TeopHst XUMHUYECKOTO
CTPOCHUSI OPraHUIECKUX
COEITMHECHUM.
Pa3pnen 2.YrueBoaopoasl 12
2. | [lpenensHBIE YTIACBOAOPOIBI. 2 https://resh.edu.ru/
AJTKaHFL.
3. | HenpenenbHble yriieBOgOPOAbL. | 6 https://resh.edu.ru/
AJKeHBI. AJIKaJTUCHEI.
AJIKUHEL
4. | Apomarnueckue 2 https://resh.edu.ru/
YTIEBOAOPO/IBL.
5. | llpuponHbie HICTOYHUKH 2 1 https://resh.edu.ru/
YIJIEBOJIOPOJIOB.
Paznen 3. 12
Kucaopoaconep:xamue
OpraHnvyecKHe COeTHHEHUs
6. | Couptsl U HEHOJIBL 3 https://resh.edu.ru/
7. | Anpaeruasl. KapGoHoBbIe 7 https://resh.edu.ru/
KUCIOTHL. CIIOXKHBIC YPUPHL.
8. | YrueBoapl 2 1 1 https://resh.edu.ru/
Pa3nen 4. Azorcoaep:kammue 3
OpraHuvecKue coeTUHEHMSI.
9. | AMHHBI. AMUHOKHCIIOTBI. 3 1 https://resh.edu.ru/
benku.
Pa3znen 5. 2
BobicokomouiekyasipHbIe
COeTUHEHUS.
10. | [Tmactmaccer. Kayuyku. 2 https://resh.edu.ru/
BosokHa.
Pe3epBHOE Bpemsi 3
O0mee KOIM4YECTBO YacoB o | 35

nporpaMmme




IHoypounoe niianupoBanue 10 kiacc

Ne Paznen/Tema ypoka KonnuectBo Hara
Ypoka JacoB [To muany | ITo dakty
Temal. IlpeaMeT opranuveckoi 2
xumuu. Teopus crpoeHust
OPraHuYeCKuX CoeUHEeHNI
l. [IpeameT Opraun4ecKoi XUMHUHU 1 | Henens
2 OCHOBHBIE MOJIOKEHUS TEOPUH 1 2 Henensd
XHUMHYECKOTO CTPOCHHS
Tema 2. YriieBogopoabl 1 X 12
MNPHUPOIHBbIC HCTOYHUKH
3 [IpenenpHbIe YI1eBOAOPOAbI. AJIKaHbI 2 3
4 [IpenenbHbie yrieBoAOPOabl. AJKaHbI 2 1 4
YPOK
5 AJKeHbl | 5
6 AJKeHbI 2 YpOK 1 6
7 Ankanuensl. Kayuyku 7
8 AJNKUHBI 8
9 Apensl 9
10 [TpupoaHbIi 1 TONYTHBIN Ta3bl 10
11 Hed1b 1 ciocoOsI e€ nepepaboTku 1 11
12 Kamennslii yrosp u ero nepepabortka 1 12
13 [ToBTOpeHME M 0000IIEHNE 1 13
14 KonrtponsHas padora Nel. Teopus ctpoenus | 1 14
OPraHMYeCKUX COCTUHEHUI. Y TIIEBOAOPOIbI
Tema 3. Kuciopon- n 14
a30TCoACPIKALUEC OPIraHUICCKHUC
COeANHCHUA
15 OHOATOMHBIE CITHUPTHI 1 15
16 OpnHoaTOMHBIE CIUPTHI 2 YPOK 1 16
17 MHOroaTOMHBIE CITUPTHI 1 17
18 DeHon 18
19 AJpnernapl 1 KETOHEI 1 19
20 KapOoHOBBIE KUCIIOTHI 1 20
21 Cnoxnbie d¢upbl. XKupbl 1 21
22 VYrieBoanl 1 22
23 AMUHBI 1 23
24 AMHMHOKHUCIOTHI. benku | 24
25 I'eneTnyeckas CBA3b MEXKIY Kilaccamu 1 25
OPraHN4YeCKUX COCTMHEHUHN
26 [TpakTuyeckas padora 1. UnenTuduxanms 26
OPraHN4YeCKUX COCTMHEHUHN
27 [ToBTOpenue u 00o0IIeHNE 1 27
28 KonrtponbHas pabora 2. A3zorconepxarue 1 28
OpPraHUYECKUE COSTUHEHHS
Temad. Oprannyeckasi Xumus u 5 29
o011ecTBo.
29 buorexnonorus 1 30




30 [Tonumepsl 1 31

31 CHUHTETHYECKHE MTOJTUMEPHI 1 32

32 [IpakTuyeckas pabora 2. PacmoznaBanue 1 33
TJIACTMACC ¥ BOJIOKOH

33 [ToBTOpeHmne u 06001IeHNE Kypca 1 34
Pe3epBHOE Bpems 2

34 IToBTOpEHME 1 35

35 [ToBTOpEHME 1 36
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