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mo xuMuH (0a30BBIA YDOBEHB)

(yueOHbIHi peaMeT, Kype)

ypoBeHb 0Opa3oBanHus (kiacc) cpenHee obuiee (10-11 kaaccer)

(HauansHoOe 06IIee, OCHOBHOE 001Iee, cpe/iHee O0lIIee ¢ yKa3aHHeM KJIacCoB)
V4uTeNnp Wik rpyIia yuyuTeiel, pa3paboTyuKoB pabodel IporpaMMbl

ITunscoB Aunpeit HukonaeBuY, yUuTeIb XUMHUH

(®UO MosHOCTEIO, TOHKHOCTE)

I[Tporpamma paspaborana B coorBeTcTBud ¢ PI'OC cpenHero obmero
o0pa3oBaHUs

| (yxazate ®I'OC)

c yuetoM OOII cpenHero obriero o6pa3oBaHus ¥ NPUMEPHON OCHOBHOM

00paz0BaTEILHOU IPOrPaMMB]L CPEIHErO 00IIero 0opa3oBaHus

(ykaszate OOI/mpuMepHyt0 porpaMMy y4eOHOro ImpeameTa)




IInanupyemble pe3yabTaThl OCBOeHHS yueOHOro npeamera XUMMUA

JlesarenbHOCTh yuyHuTens B OOyYeHHMM XHMUU B CpeAHEW (IMOJIHOM) IIKOJIe JOJDKHA OBITh
Halrpap/ieHa Ha JOCTHKEHHE 00yUYaroIUMUCS CIEYIOIUX JMYHOCTHBIX Pe3yJIbTaTOB!

l.rpa)l(}laHCROFO BOCIIUTAHUA:

- TOTOBHOCTb K KOHCTPYKTHBHOﬁ COBMECTHOM ACATCIIBHOCTH IIPHU  BBIIIOJHCHHU
I/ICCJ'IG,I[OBaHI/Iﬁ H IIPOCKTOB, CTPEMIICHUC K B3aAUMOIIOHUMAHUIO U B3aMMOIIOMOIIH;

- (opmupoBaHWE AaKTUBHOW TPAKIAHCKOW TMO3UIUHU, TPAKIAHCKOWM OTBETCTBEHHOCTH,
OCHOBaHHOM Ha TPaJAMIMOHHBIX KYJIbTYpPHBIX, JYXOBHBIX M HPABCTBEHHBIX LIEHHOCTAX
POCCUICKOro O0IIeCTBA.

Z.HanI/IOTquCKOFO BOCIIUTAHUA:

- OTHOIIEHHME K XHMMHUH KaK K BaXHOHU COCTaBJ'IﬂIOH_[eﬁ KYJIbTYpPbI, TOPAOCTH 3a BKJIAJ
pOCCHﬁCKHX H COBCTCKHX y‘IéHBIX B Pa3BUTHC MHpOBOﬁ XAMHUYECKON HAyKH;

- IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYIHOMY
HACJIC/INIO0, TIOHUMAHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAZICTh JTOCTOBEPHON MH(POPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa ¥ O0IIeCTBA.

3.JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

- TOTOBHOCTh OLICHMBATh IIOBEIECHUE M INOCTYNKH C MO3ULIHAN HPABCTBEHHBIX HOPM M HOPM
HKOJIOTHUECKON KYIBTYpPHI;

- MOHMMAHHUE 3HAYMMOCTH HPABCTBEHHOT'O AaCIIEKTa JAESATEIbHOCTH YEIOBEKAa B MEAULIUHE WU
XHMHH,

- TPEACTABIEHUS O COLMAJIBHBIX HOPMax M NpPaBUJIAX MEXIUYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE, TOTOBHOCTHM K pa3HOOOpa3HOM COBMECTHOW MAEATENbHOCTH NpU BBIOJHEHUU
yueOHBIX, TO3HABATENIbHBIX 33/1a4, BBIIIOJHEHUH KCIIEPUMEHTOB, CO3/IaHUN Y4E€OHBIX ITPOEKTOB,
CTpEMJIEHUS K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIY B IIPOLECCE 3TOM yueOHOW IeATeIbHOCTH;
FOTOBHOCTH OIIEHMBAaThb CBOE TIOBEJEHHWE M TMOCTYIIKM CBOMX TOBapHIled C MO3ULNU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN TTOCTYIIKOB.

5. ®u3nveckoro BocnuTanus, GoOpMHPOBAHMA KYJbTYPbI 310POBbs 1 IMOLMOHAJIBHOI0
Os1aronosyqust

- OCO3HaHUS IIEHHOCTH H3HHU, OTBETCTBEHHOI'O OTHOILLIEHHUS K CBOEMY 370POBbIO, YCTAHOBKU
Ha 37I0POBBbIM 00pa3 >KU3HH, OCO3HAHUS MOCIEACTBHM M HENPHUATUS BPEAHBIX MPHUBBIYEK,
HE00XO0IMMOCTH COOJIOACHNUS TIPAaBUII OE30MTACHOCTH B OBITY M peaibHON KU3HU;

6. Tpy10BOro BOCIUTAHUA

-KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
MCCIIEIOBATEIILCKON, TBOPYECKOH M MPYTUX BUAAX ACATEIBHOCTH; MHTEpEca K MPAKTHUIECKOMY
U3ydeHHIo Tnpodeccuii U Tpylda pasMYHOIO pojJia, B TOM YHCIE€ HAa OCHOBE INPUMEHEHUS
NpPEAMETHBIX 3HAaHWH, OCO3HAHHOTO BHIOOpa WHIMBHAYAJIbHON TPAGKTOPHH IPOJOIIKEHUS
00pa3oBaHus ¢ y4ETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K MPEAMETY, OOIIECTBEHHBIX
MHTEPECOB U NMOTPEOHOCTEH;



- aKTUBHOE€ y4aCTHE€ B PEHICHUU MPAKTUYECKUX 3a/ay (B paMKax CEMbH, IIKOJIbI, TOPOJA)
XUMHYECKOH M SKOJOTMYECKON HAampaBICHHOCTH, MHTEpPEC K MPAKTUYECKOMY H3yYEHUIO
npodeccuii, CBA3aHHBIX C XUMHEH.

7.9K0J0rH4eCKOro BOCIIMTAHUA:

- OpHUEHTalus Ha NpPUMEHEHHWE XHMHUUYECKHUX 3HAHUI MpU peleHuu 3a7ad B 00JacTH
OKPYXKAaroIIel Cpeibl;

- OCO3HaHHEC DKOJOTHYCCKHUX HpO6J'I€M n H}/TCI‘/'I HX PCIICHUA,
- FOTOBHOCTB K Y4aCTHIO B HpaKTHlIGCKOﬁ JACATCIIBHOCTH 3KOJIOTHYECKOM HAITPaBJICHHOCTH;

- 9KOJIOTHYECKH IIeJIECOOOpa3HOr0 OTHOIICHUS K NMPUPOJie KaK MCTOYHMKY JKu3HuM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IICHHOCTH 3JJ0POBOrO M Oe30macHOro obpasza KHU3HH,
OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY (H3HUYECKOMY W ICUXUYECKOMY 3JI0POBBIO,
OCO3HAHUS [IEHHOCTHU COOJIIOJICHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TIPU PabOoTe C BEIIECTBAMH,
a TaKKXC B CI/ITyaHI/IﬂX, yrp0>1<a}0n11/1x 3I[OpOBI)IO 1 )KU3HHU JHOIIGI;'I;

-CIIOCOOHOCTH NPUMEHATHh 3HAHMA, MOJy4daeMble NMPH M3YyYEHUU XHMUH, JUISl pelleHUus 3ajaad,
CBS3aHHBIX C OKPYKaroLeH MIPUPOJIHON CPEIOM, NOBBILICHNS YPOBHS SKOJIOTMYECKON KYJIbTYPHI,
OCO3HaHMs TJ00AJBHOTO XapakTepa 53KOJOIMYECKMX IMpoOJieM W IyTed HX pelleHus
IIOCPEACTBOM METOJOB MPEAMETA;

-3KO0JIOTMYECKOr0 MBILIJIEHUS, YMEHHS PYKOBOJCTBOBAaThCA UM B MIO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTUKE

8.IleHHoOCTEl HAYYHOI O MO3HAHUSA:

- OpHUCHTalMUA Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX HpGI[CTaBJ'IeHI/II\/’I 00 OCHOBHBIX
XAMHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBA3SX YEJIOBEKA C MPUPOJIHON U COLMATBHON CPEAON;

- IOHUMaHHE POJIM XUMUYECKOW HAyKH B (POPMUPOBAHNN HAYYHOI'O MUPOBO33PEHNUS;

-MHUPOBO33PEHYECKUX MPEICTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U COCTaBIIAIOIINX OCHOBY JJI1 NOHMMAHHUS CYIIHOCTH HAy4YHOU KapTUHBI MUPAa;

- IPEe/ICTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,

-B3aUMOCBS34X 4YEJIOBEKA C MPUPOJHOM CpEloM, O pOJIM XHUMUM B TIO3HAHUU OTHUX
3aKOHOMEPHOCTEH;

-MIO3HABATEIbHBIX MOTHBOB, HAINpPAaBIEHHBIX Ha TIIOJyYe€HHWE HOBBIX 3HAHUW TI0O XHMUH,
HEOOXOIUMBIX TSl O0BSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHUIA;

- TO3HaBaTeNbHOW W WH(POPMAIMOHHON KYIbTYpHI, B TOM YHCII€ HAaBBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOIN JHUTEpaTypo, AOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

-uHTEepeca K OOYYEHHI0O M TO3HAHHIO, JIF0003HATENbHOCTH, TOTOBHOCTH M CIIOCOOHOCTU K
caM000pa30BaHMIO,  HWCCIENOBATEIbCKON  JEATEIBHOCTH, K  OCO3HAHHOMY  BBIOOpY
HaINpaBJIEHHOCTH U YPOBHs 00yUeHHs B JalbHEHIIIEM.

MeTtanpeameTHbie pe3yJibTaThl
MertanpeameTrHble  pe3yiabTaThl  OCBOEHHS  OCHOBHOM  00pa3oBaTelNbHOW  MPOrpamMMbl
MIPEACTABJICHBI TPEMS TPYNIaMU YHUBEPCAITBHBIX YUeOHBIX AeiicTBuid (Y'Y ]I).

PeryasiTuBHble YHHBepPCcAJbHbIE YUeOHbIE 1eiiCTBHUS



BbInyCcKHUK HAYYHTCSH:

—  CaMOCTOSITETIbHO ONpEACTATh IICNH, 3a/laBaTh MapaMeTpbl U KPUTEPUHU, TIO KOTOPHIM
MO>KHO OIPENICINTh, YTO IEJIb JOCTUTHYTA;

—  OLICHMBATh BO3MOXKHBIC TIOCIICJICTBHS JOCTHKCHHS TIOCTABICHHON LIEH B JCSITEIBHOCTH,
COOCTBEHHOW JKM3HH W JKU3HH OKPYXKAIOIIUX JIFOJICH, OCHOBBIBASICH HA COOOPAKCHUSIX dTUKU U
MopaJy;

—  CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a/la4Ml B 00Pa30BATEIBHOW JEATCILHOCTH H
YKU3HEHHBIX CUTYaIlUsX;

— OIICHMBATh PECYpChl, B TOM 4YHCIIE BpeMs H JApyrde HeMaTepHalbHbIC pPECYPCHI,
HEOOXOUMBIE JIJISl IOCTHIKEHUS TIOCTABICHHOH 11ETIH;

— BbIOMpaTh TYyTh JOCTHIXKEHHUS 1T, TUIAHUPOBATh PEIICHHWE ITOCTABJIICHHBIX 3aj1ad,
ONTUMU3UPYSI MaTEpUAIBHBIC U HEMaTepUAIbHBIC 3aTPATHI;

—  OpraHu3oBBIBaTH J(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOMUMBIX JUISI JAOCTHIKCHHUS
MIOCTABJICHHOU 1IEITH;

—  CONOCTABJIATH NOJTYYCHHBINA PE3YIIbTAT AEATEILHOCTH C MTOCTABICHHOW 3apaHee IebIo.
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

BbINYCKHUK HAYYUTCS:

—  MCKaTh M HaXOJUTh 00OOILIECHHbIE CIIOCOOBI PEeIIEHHs 3ajiay, B TOM YHUCIIe, OCYILECTBIIATh
pa3BepHyTHIi HH()OPMAITMOHHBIA TOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIC U
II03HABATEJIbHBIC) 3a/1a4H;

— KPUTHMYECKM OLIEHUBaTh ¥ MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX [O3ULUH,
pacrio3HaBaTh U (UKCHUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;

—  HCHOJIb30BaThb pPAa3IUYHBIC MOJIENBHO-CXEMAaTUYECKUE CPEICTBA Ul IIPEICTaBICHUS
CYLIECTBCHHBIX CBA3€M M OTHOLIEHUWH, a TaKKe MPOTUBOPEYMHl, BBIABICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

—  HAaXOAWUTh U NPUBOIAUTH KPUTUYECKHUE APIyMEHTHI B OTHOILUEHUU IEUCTBUM U CYKIECHUU
JIPYroro; CHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHUsM B OTHOIICHUH
COOCTBEHHOTO CYXKIEHHUS, PACCMATPUBATh UX KaK PECYpC COOCTBEHHOTI'O Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4e€OHOro MpeAMeTa U OCYILECTBISATH LEIEeHAIIPaBICHHbIN MOUCK
BO3MOXKHOCTEH Uil IIMPOKOTO MEePEeHOca CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpamBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBASI OTPAHUUYECHUS
CO CTOPOHBI APYI'MX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHHS;

—  MEHATh U yJEp>KUBATh Pa3HbIC NO3ULIMHU B I03HABATEIIBHON JI€ATEIbHOCTH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC e CTBHUS
BbInyCKHUK Hay4uTCH:

—  OCYHIECTBJISITH JICIOBYI0O KOMMYHHMKAIIUIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00Opa3oBaTelIbHON OpraHU3alluu, TaK W 3a €€ MpejesiaMu), MOJAOUpaTh MapTHEPOB
JUISL IEJIOBOM KOMMYHUKAIIMM HUCXOJsI U3 COOOPaKCHHI Pe3yIbTaTUBHOCTH B3aWMOJICHCTBUSA, a
HE IMYHBIX CUMIIATHIL;

— TpU OCYIIECTBICHUU TPYIIOBOH pabOThl OBITh KaK PYKOBOJWTENIEM, TaK M UYJICHOM
KOMaH/bl B Pa3HBIX poOJsiX (Te€HepaTop HeH, KPUTUK, UCTIOTHUTEINb, BHICTYAIOMINMA, SKCIEPT U
T.1.);

—  KOOpOWHHUPOBATH W BBINONHATH pPabOTy B YCIOBHSX pPEATbHOTO, BHUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICHUCTBUS;

—  Ppa3BepHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
aZICKBaTHBIX (YCTHBIX M MUCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(DIUKTOTEHHBIE CHUTyallMH M MPENOTBpAIaTh KOHQIMKTBI J0 UX
aKTHUBHOM (a3bl, BBICTpAWBATh JCJIIOBYI0O M 0Opa3oBaTElbHYI0O KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OLICHOYHBIX CY>KJICHUM.



IIpenmeTHbIe pe3yabTaThl.
B pe3yabTaTre u3yyeHuss yuyeOHOro mnpeamMera «XMMHUS» HA YPOBHe CpeaHero oomero
00pa3oBaHus BHINYCKHUK Ha 0230BOM YPOBHE HAYYHTCSH:

—  packpblBaThb Ha IpHMEpax pojib XUMHHU B (OPMHUPOBAHMH COBPEMEHHOH Hay4dHOH
KapTUHBI MUPA U B IPAKTHUUECKOH 1€ATEIbHOCTH YEJIOBEKA;

— JIEMOHCTpUpOBaTh Ha IpUMepax B3aUMOCBS3b MEXKAY XHUMHUEH M JIpyrumu
€CTECTBEHHBIMU HayKaMU;

—  packpbIBaTh Ha IpUMepax MOJ0KEHHs TEOPUH XMMUYecKkoro crpoenust A.M. bytieposa;

— mnoHuMarb ¢usndeckuid cmbicn Ilepuonmueckoro 3axona J[.M. MenzaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOWCTB XMMHYECKMX 3JEMEHTOB M OOpa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOI'O CTPOECHUSI aTOMOB;

—  OOBSCHATH NPUYMHBI MHOI0OOpa3us BELIECTB Ha OCHOBE OOLIMX MPEACTABICHUNH 00 MX
COCTaBE€ U CTPOCHUH;

— TPUMEHSTH MPaBHUJA CUCTEMATHYECKOM MEXITyHapOJHOW HOMEHKJIATYyphl KaK CpeicTBa
pa3nuyYeHHs U UISHTH(PUKALNY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIATh MOJIEKYJSPHbIE M CTPYKTYypHbIE (DOpPMYJIbl OpraHMYECKHX BELIECTB Kak
HOcuTeNnell WHQPOpPMAaMM O CTPOCHHWH BEIIECTBA, €r0 CBOWCTBAX M MPUHAIJICKHOCTH K
OIpeIelIEeHHOMY KJIACCy COeAMHEHUI];

—  XapaKTepu30BaThb OPraHWYECKUE BEILECTBA II0 COCTaBY, CTPOCHHUIO U CBOMICTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

—  IPUBOJUTH IPHUMEPHl XMMHUUYECKHMX pEaKIUil, pacKpbIBAIOIIMUX XapaKTEpHbIE CBOICTBa
TUIHMYHBIX NPEICTaBUTEICH KJIACCOB OPraHMYECKHUX BEIECTB C LENIbI0 UX HMJICHTU(UKALUU U
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

—  TPOTHO3MPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMUYECKHUX PEAKLUil Ha OCHOBE 3HAHUH O
TUIIAX XUMUYECKOHN CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

—  HCIOJIb30BaThb 3HAHHSA O COCTaBE, CTPOCHWU M XMMHYECKHUX CBOWCTBAaxX BEIECTB IS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATENbHOCTH;

—  TPUBOJUTH MPHUMEPHI MPAKTHUECKOTO UCIOIb30BAaHUS MPOJAYKTOB MepepaboTKH HEPTU U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEAUHEHMH (TOJMATUIIEHA, CHHTETHYECKOIO
KayuyKa, alleTaTHOrO BOJIOKHA);

—  TPOBOAMUTH ONBITHI M0 PAaCHO3HABAaHUIO OPTaHMYECKUX BEILECTB: INIMLEPHUHA, YKCYCHOM
KHCJIOTBI, HEMIPEAENIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIIEBBIX POJAYKTOB
U KOCMETUYECKUX CPE/ICTB;

—  BIAJeTh NMpaBWIAMHU U NpHEeMaMu 0e30MacHON paboThl ¢ XUMHUECKUMH BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBaHHUEM;

—  YCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU U CMEIICHHUS] XUMUYECKOTO
paBHOBECHSI OT pa3idMYHbIX (PAKTOPOB C LEIbI0 OINPEAENCHUS ONTUMAIbHBIX YCIOBHM
IIPOTEKAHNS XMMHUYECKUX IIPOLIECCOB;

—  NPUBOJUTH IPUMEPHI THIPOIN3a COJIeH B MOBCEAHEBHON KU3HU YEJIOBEKa;

— IPUBOJUTH IPHUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakUuid B TNPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIbHOCTH OPTaHU3MOB;

— TPUBOIUTH NPUMEPbl XHMHYECKHUX pPEaKLMH, pPAaCKPBIBAIOIIMX OOLIMEe XUMHUYECKUE
CBOICTBa MPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

— TPOBOAMTH pacyeThl Ha HAXOXAECHHE MOJEKYISIpHOU (OpMyIBl YriaeBoJopoaa 1o
IPOJYKTaM CTOpPaHHUS U IO €ro OTHOCUTEIbHOW TUIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

—  BIaJETh MpaBWIaMU 0€30MacHOro oOpallleHus C €AKUMH, TOPIOYMMH U TOKCHUUYHBIMH
BEIIIECTBAMH, CPEICTBAMHU OBITOBOM XUMHUU;

—  OCYHIECTBJISATh TOWUCK XMUMHYECKONM HHQOpMAIMM IO Ha3BaHHIM, HIACHTU(HKATOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

— KpPUTHMYECKM  OIEHMBaThb W  HMHTEPHPETHPOBATh  XMMHUYECKYI0  HMH(POPMALHIO,
COJIepKAIyIOCs B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMmalyu, pecypcax MHTepHeTa, HaydHO-



MOMYJSPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISX BBISIBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHOI MO3UIINY;

—  TIPEACTABIATH MYTH PEUICHHs TNIOOATBHBIX MPOOJEeM, CTOSAMIMX MHEepes] YeTOBEYECTBOM:
9KOJIOTHYECKUX, SJHEPTeTUUECKHUX, CHIPBEBBIX, U POJIb XMMHUHU B PEIICHUHU 3TUX MPOOIIEM.
BeinyckHuK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCH:

—  WIIIOCMPUpO8amsv HA NPUMEPax CMAHOGIEHUE U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKmOo8 U YueOHO-
UCCne008amenbCKux 3a0a4 no U3VHeHUro COUCMS, CHoco006 NONYyHeHUus U PAcno3HABAHU
OP2AHUYECKUX 8eUjeCm8;

—  00vACHAMb NpuUpoody U CHOCOObI 00PA306AHUSL XUMUYECKOU CBA3U. KOBAIEHMHOU
(NONAAPHOU, HENONAPHOL), UOHHOU, MEemAlIU4ecKol, B000POOHOU — C Yelblo ONnpedeieHus
XUMUYECKOU AKMUBHOCTU 8EUeCME;

—  YCMaHaenueamv 2eHemudecKyl0 Ce53b MeHCOy KIACCAMU OP2aAHUYeCKUX Geujecms Ois
000CHOBAHUSA NPUHYUNUATBHOU 803MONCHOCIU NOJYYEHUS OPLAHUYECKUX COeOUHEHUL 3A0AHHO20
COCMasa u CmpoeHusi;

—  YCMaHaenueamv 63aumMoceazu mexcoy gaxmamu u meopueti, NPUYUHOU U Cl1eOCmEUuem
npu auanuze NpoONeMHbIX CUMyayuil U 0OOCHOBAHUU NPUHUMAEMbIX DPeuleHUutl Ha OCHOBe
XUMUYECKUX 3HAHULL.

1. COAEP)XAHHUE YYEBHOI'O NPEIMETA (ba3oBblii ypoBeHb)
10 kiace
Tema 1. BBenenne. CTpoeHue u Kiaccu(puKausi OPraHuv4ecKUux coeAnHeHui (5 1)

IlosiBneHne M pa3BUTHE OPraHUYECKOM XUMHUHM Kak Haykd. [Ipeamer opraHmy4eckod XUMUHU.
MecTo 1 3HaueHNE OPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOCHHE KaK TIOPSAOK COCIMHEHUS AaTOMOB B MOJIEKYJE COIVIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMMHMUYECKOTO CTPOCHMSI OpraHMYECKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHblil ckeleT OpraHuyeckoil Mosekyssl. KpaTHocTh
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢QyHkumoHanpHO rpynme. IlpuHuuMnbl Kiaccupukanuu
OpraHMYECKUX coenuHeHui. CucreMarndeckas MeXAYHapoAHas HOMEHKIATypa W IPUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUUECKUX COCTUHEHUH.

Tema 2. Yruaesogopoast (13 4)

Ankansl. Cmpoenue monexyivl memaud. I OMOJOTHYECKUN psAIl alKaHOB. [ oMoOJIOTH.
Homenknarypa. M3omepus yriepogHoOro ckenera. 3aKOHOMEPHOCTH H3MEHEHUs (U3UYECKUX
CBOMCTB. XMMHYECKHE CBOHCTBAa (Ha NpHUMEpe MeTaHa M JTaHa): pPEaKIUH 3aMelleHUus
(raJloreHUpOBaHKE), JETUAPUPOBAHUS KaK CIIOCOOBI MOJMYYeHHS BaKHEHIIMX COEIWHEHHH B
OpraHMYecKOM CHHTe3e. ['opeHume MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHKOB TeIja B
OPOMBIIIICHHOCTH U ObITy. HaxoxneHue B mpHpoje M NpUMEHEHUEe alkaHoB. [lowamue o
YUKTIOAKAHAX.

Ankensl. Cmpoenue  monekyavl  dmujieHa. ['OMOJOTWYECKMA  psii  aJIKCHOB.
Homenxknarypa. M3oMepust yriepoiHOro CKejleTa U IOJIOKEHUS KPAaTHOM CBSI3M B MOJIEKYJIE.
XvMHYecKue CBOMCTBa (Ha IMpHUMepe ATHIIEHA): pPeakIUH MPHUCOEAUHEHHUs (TaJlor€HHpPOBAaHUE,
eudpuposanue, TUAPATALUS, 2UOPO2ALO2eHUPO8aHUe) KaK CIIOco0 MosydeHus (PyHKIIMOHATBHBIX
MIPOU3BOJIHBIX YIJIEBOAOPOJOB, ropenus. [lonnMepuszanus 3TuaeHa Kak OCHOBHOE HalpaBlieHUE



ero ucnojb3oBaHusA. [lommdTuneH Kak  KPYNHOTOHHQXXHBIA — MPOAYKT  XMMHYECKOTO
npou3BoACTBa. [Ipumenenue sTuieHa.

Ankanuensl W Kayuyku. lloHsTHe 00 ankaaMeHax Kak YIJIEBOJOPOJAX C JBYMS
NBOWHBIMU cBsi3siMH. [lonmmepusanus guBuHMia (OyraaueHa-1,3) kak cnocoO MOJIydeHMs
CUHTETUYECKOro Kaydyka. HarypalbHbIli M1 CHHTETHYECKMM KaydykKu. BylkaHuzanus Kaydyka.
Pesuna. [IpumeneHue kaydyka U pe3uHbI.

Ankubbl. CmpoeHue monekynvl ayemunena. ['OMOJOTMYECKUN psAll  QJIKHWHOB.
Homenknarypa. M3oMepusi yriiepoHOro CKeJeTa U TOJOXKEHHS KPAaTHOM CBSI3U B MOJIEKYIIE.
XUMHYECKUE CBOMCTBA (Ha MpUMeEpe alleTUIICHA): peaKIuu MPUCOSTUHEHHUs (TaJIOTeHUPOBaHUE,
euodpuposanue, TUOPATAIUS, 2UOPO2ANO2EHUPOBAHUe) KaK CTIOCcO0 TOMYdeHHs IMOJUMEPOB U
JIPYTUX TOJE3HBIX MPOAYKTOB. ['OpeHHE aleTHiieHa KaKk HCTOYHHUK BBICOKOTEMIIEPATypHOTO
TJIaMEHU IS CBapKU M pe3Ku MeTauioB. [I[puMeHeHue aneTuiieHa.

Apenpl. bBeH301m Kak TMpEACTaBHTENh apPOMATHYCCKUX YIJIEBOJOPONOB. CmpoeHue
MoNeKkynvl 6en30n1a. XUMHUYECKHE CBOMCTBA: PEaKIMU 3aMelieHUs (raJoreHUpOBaHHE) Kak
Croco0 TOJydeHUs] XUMHUYECKHX CPEJICTB 3alIMTHl PACTCHUM, MPUCOCIUHEHUS (THIPHPOBAHHC)
KaK JI0Ka3aTeJIbCTBO HENpPEICIbHOIO XapakTepa OeH3oma. Peakius ropenws. IlpuMenenue
OeH30:a.

Tema 3. Kuciopojaconep:kaiue opranuieckue Bemectna (6 1)

Cnuptsl. Knaccudukanus, HOMEHKIaTypa, U30MepHsl COUPTOB. MEeTaHOI M 3TaHON Kak
MPEACTABUTENHN TMPEIEIbHBIX OAHOATOMHBIX CIHUPTOB. XUMHUYECKHE CBOWCTBA (HA MpUMEpe
METaHOoJa M JTaHOJ]A): B3aUMOACHCTBHE C HATPHUEM KaK CIOCO0 YCTAaHOBJICHUS HATMYUS
TUAPOKCOTPYIIBI, PEAKIMs C TaJoreéHOBOAOPOJaMH KakK CIOCO0 MOJIY4YEHMs] pacTBOPUTEINIEH,
JIEeruapatanus Kak Croco0 TMOMy4deHHsl STHIeHa. Peakius TOpeHHs: CHOUPTHI KaK TOILIMBO.
[Ipumenenue MetaHona u 3TaHosa. dusnonorumueckoe AelWcTBUE MeETaHOJAa M 3TaHOJA Ha
OpraHW3M 4YeJloBeKa. OTWICHIVIMKOIb W TIUIEPUH KaK TMPEJCTaBUTENH MPEAeTbHBIX
MHOTOATOMHBIX criupToB. KauecTBeHHas: peakiusi Ha MHOTOATOMHBIE CITUPTHI M €€ IPUMEHEHNE
JUIsl pacriO3HABaHUs TIULEPUHA B COCTABE KOCMETHYECKUX CpeacTB. [IpakTnueckoe npumeHeHue
STUJICHTIIUKOJS U TJIMLEPHHA.

®enou. CtpoeHne MoJeKynbsl GpeHona. B3aumnoe enusHue amomoe 8 moaexyne eHoua.
Xumuueckue ceouicmea: 63aumoolelcmeue ¢ HaAmpuem, 2UOPOKCUOOM HaAmpus, OPOMOM.
[Tpumenenue penomna.

Anpaeruasl. Merananb (hopManabAeTua) U dTaHAlb (alleTalbIeru/) KaK MpeACcCTaBUTEIN
MpeeTbHBIX albJCTHI0B. KadecTBEHHBIC pPEaKIMU Ha KapOOHWIBHYIO Tpymmy (peakius
«cepedpsHOTO 3epKanay, B3aumonencTBue ¢ ruapokcugoM meau (II) m ux nmpumeHeHwe ans
OOHapyXCHHS TPEJISIbHBIX albJCTUI0B B IPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeruioB. [IpuMenenue Gopmanbaernia u ameraibaeruaa.

KapOoHoBBIE KHCTOTBI. YKCyCHash KHUCJIOTa Kak MPEICTaBUTENb MpelelbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA (HA MPUMEpPe YKCYCHOW KHUCIIOTHI):
peaKkuMyu C METAIaMU, OCHOBHBIMM OKCHJIaMH, OCHOBAaHUSIMU U COJISIMU KaK IOATBEPKICHHUE
CXOJICTBA C HEOPTaHMYECKUMHU KHUCIOTaMH. Peaknms stepudukanuyd Kak Crmoco0 MOTydeHUS
cnoxHbIX d¢hupoB. [IpuMenenue ykcycHor KucioThl. [IpencTaBieHne o BHICHIMX KapOOHOBBIX
KHUCJIOTaXx.

Cnoxuble »¢upsl U kupbl. CroXHbBIE HPUPHl Kak MPOIYKTHl B3aUMOAECHCTBUS
KapOOHOBBIX KUCIIOT co criuptamu. [IpuMeHeHne cioXHbIX 3(HUPOB B MUIIEBOH 1 nap(roMepHOi
IPOMBIIIICHHOCTH. JKHUpBI KaK CIIOXKHBIE 3(UpPbl NIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCIIOT.
PactutenbHble M KMBOTHBIE JKHPBI, UX COCTaB. Pacno3HaBaHME pAacCTUTENIBHBIX JXUPOB Ha



OCHOBaHUU HX HENPENEIbHOro xapakrepa. IIpuMeHeHue xupoB. ['Maponus wnM OMblIEHUE
AKHUPOB KaK CHOCOO MPOMBIIIJIEHHOTO MOJYyYEHHs COJEeH BBICHIMX KapOOHOBBIX KUCIOT. MbLid
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Motoliue cBoicTBa MbLIA.

Tema 4. YrueBoasl (14)

VYrnesoasl. Knaccudukanus yrneBonoB. Haxoxxnenue yrieBogoB B mpupoje. ['moko3a
Kak anpaeruaocnupt. bpoxkenue rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0NI03a KaK OMOJOrMYecKHe MOoJUMepbl. XMMHUYECKHE CBOWCTBA KpaxMmana M IEJII0I03bI
(ruaposn3, KauecTBEHHAsl peaklus ¢ MOJOM Ha KpaxMal U €€ IPUMEHEHUE Uil OOHapyKEHHUS
Kpaxmalia B MpoJykTax nuranus). [lpumenenue u 6uonorudeckas poiib yriaeBoaoB. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOI'O BOJIOKHA.

Tema 5. A3oTcoaep:xamue opranudeckue pemecrna (9 4)

AmuHOKHCTOTH U Oenku. CocTaB U HOMEHKJIATYpa. AMHUHOKHCIOTHI Kak aM(OTepHbIE
oprannveckue coenuHenus. l[lenTunHas cBsi3b. buonorndyeckoe 3HAYEHHE O-aMHHOKHCIOT.
OO6nacTu npUMeHeHUs: aMMHOKHUCIIOT. benku kak npupoansie 6unonoaumepsl. CocTaB M CTpOSHHE
0enkoB. XMMHYECKHE CBOMCTBA OENKOB: THUAPOINU3, AeHaTypauusi. OOHapy)eHHe OEIKOB MpHU
IIOMOIIM Ka4yeCTBEHHBIX (LBETHHIX) peakuuid. llpeBpamieHus OETKOB NMHIIM B OpraHuU3Me.
buonornueckue ¢pyHKIMU OEIKOB.

Wnentnukanys OpraHUYeCKUX COCTUHEHHH. [ enemuueckas céa3b Medcoy Kiaccamu
opzanuyeckux coeounenu. TUIIBI XUMUYECKUX PEAKIMi B OPraHN4ECKON XUMHUU.

Teoperuyeckue 0CHOBbI XUMHMHU

Crpoenue BemectBa. CoBpeMeHHass MoOJEIb CTPOEHHS aroMa. OJEKTpOHHas
KoHpurypauus aroma. OcHosHoe u 6030yscoenHvie cocmoanus amomos. Kiaccuduxanms
XMUMHYECKUX JJIEMEHTOB (s-, P-, d-amemenThl). OCOOCHHOCTH CTPOCHHS JHEPreTHYCCKUX
ypoBHel aToMoB d-anemeHToB. [lepuonndeckas cucremMa XMMHYECKMX dJemeHToB J[.U.
MengeneeBa. ®@usnueckuit cMbica Ilepuogmueckoro 3akona JI.JMI. MenneneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JJIEMEHTOB U MX COEIMHEHUH IO NEPUOAAM W TPYIIIaM.
DNEeKTpOHHAs TPUPOJA XUMHYECKOW CBSA3U. DJIEKTPOOTPULIATETHHOCTh. Buabl XUMHUECKOM
CBsI3U (KOBaJIEHTHas, MOHHAas, MeTajsInuyeckas, BOJAOPOAHAs) U MEXaHM3Mbl e€e 0Opa3oBaHMI.
Kpucmannuueckue u amopghnvie eewecmea. Tunvl Kpucmaniiuyeckux peuiemox (amomuas,
MONEKYIAPHASA, UOHHAA, MeMAaniuieckds). 3asucumocms Qu3uUuecKux ceoucme eeuecmsed om
muna Kpucmaniuieckou peutemxu. ITpuaruHbI MHOr0OOpa3us BEIIECTB.

XuMHYecKue peakuuu. ['oMOreHHble M reTeporeHHble peakunn. CKOpOCTh PEaKInH, €€
3aBHCUMOCTh OT pAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI PEArupyrOIIUX BEIIECTB, KOHIEHTPAIUU
pearupyromux BeEIIeCTB, TEMIIepaTypbl, IUIOMAIN PEAKIUOHHOW ITOBEPXHOCTH, HAIWYUSA
Katayimzaropa. Poib Katanu3aTopoB B MPUPOE U MPOMBIIIJIEHHOM Npou3BoacTBe. OOpaTuMOCTh
peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEIIEHHE TMOJ JIEHCTBUEM pa3IUYHbIX (PaKTOPOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB pEaKkluH, NaBJIE€HUE, TeMIepaTypa) A CO3/aHUs
ONTUMAJIBHBIX YCIOBUI IPOTEKAHMS XHMHUYECKMX IIporeccoB. Ob6wme npeacrasneHva o
MPOMbIW/IEHHbIX CNOCObax MONYyYEeHUA XMMUYECKUX BELLEeCTB (Ha npuMmepe MNPOM3BOACTBA
cepHOW Kucnotbl). Jucnepchvle cucmemel. [lonamue o koanoudax (30nu, 2eau). Mcmunnvle
pacmeopul. Peakuuu B pacTBOpax JJIEKTPOIMTOB. p/ pacTBOpa Kak IOKa3aTellb KHCIOTHOCTH
cpeasl. I'maponus coneil. 3HayeHHWe THAPOIM3a B OHMOJIOrMYECKMX OOMEHHBIX Hpolleccax.
OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU B IPUPOJE, NPOU3BOACTBEHHBIX IIpoleccax M
KU3ZHEJEATENIBHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA IPOCTBIX
BEIIIECTB — METAJUIOB TJIaBHBIX ¥ MOOOYHBIX MOATPYII (MEb, KEJI€30) U HEMETAIOB: BOJAOPOAA,



KHCJIOPO/ia, TaJIOTEHOB, CEphl, a30Ta, pocdopa, yriaepona, kpeMuus. Koppos3ust MeTasioB: BUIbI
KOPPO3HHU, CHOCOOBI 3alUThl METAJUIOB OT KOPPO3UHU. IDIeKmpoaus pacmeopos u pachnideos.
Ilpumenenue snekmponuza 8 npoOMblUIEHHOCMU.

XuMHuA 1 JKHU3Hb

Hayunble mMeTonpl mo3Hanus B xuMud. Mcrounnkn xumudeckoil mHdopmanuu. [Tonck
uHpOpMALIUK 0 Ha3BaHWUAM, HUICHTU(UKATOpPaM, CTPYKTYpHBIM (opmynam. MopaenupoBaHue
XMUMHYECKUX MPOLECCOB M SIBICHUM, XUMUUECKUll aHAIU3 U CUHmMe3 KaK METOJbl Hay4dHOT'O
HIO3HAHMA.

Xumus u 310poBbe. JlekapcTBa, GEepMEHTHI, BATAMHUHBI, TOPMOHBI, MUHEPATHHBIC BOJIBI.
[TpoGiieMbl, CBSI3aHHBIC ¢ NMPUMCHEHHEM JICKAPCTBCHHBIX MpenapaTroB. BpeaHble MPUBBIYKU U
dakTopbl, pa3pyliamre 3J0pOBbe (KypeHHe, YIOTPeOJICHHE alKorois, HapKOMaHUs).
PanmonansHoe nutanue. [uwesvie 0odbasku. OcHo8bl NULEBOL XUMULL.

Xumus B MOBCETHEBHOU XU3HU. Moromue u uuctamue cpeactsa. Cpedcmea 6opbobl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmvl, uHcekmuyuosi. CpeacTBa IJWYHOW THUTHEHBI U
kocmeTuku. [IpaBuna 6e3onmacHoi pabOTHI ¢ €AKUMHU, TOPIOYMMH U TOKCUYHBIMU BEILLECTBAMU,
CpeIcTBaMU OBITOBON XHMUHU.

XHUMHS B CeIbCKOE XO3SHMCTBO. MI/IHepaJ'IbHBIC U OpPraHUYCCKUC yI[O6peHI/I${. CpeI[CTBa
3alllUThI paCTeHHﬁ.

Xumuss U dHepretuka. IIpupoaHble HMCTOYHMKM YriIeBOIOponoB. [lpupomssiii u
HOMYTHBIM He(TAHOW rasbl, UX cOCTaB U ucnojib3zoBaHue. CocraB HepTH U ee nepepaboTKa.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEPTENPONYKTOB. AJIbTEpPHATHUBHBIE HCTOUYHUKU
DHEPIHUH.

XUMus B CTPOUTCIILCTBC. HeMeHT. beron. HO)I60p ONTUMAJIBHBIX CTPOUTCIIbHBIX
MaTcpHraJioB B HpaKTI/I‘leCKOI\/’I ACATCIIBHOCTH YCJIOBCKA.

XUMHS 1 2KOJIOTUS. XUMUYECKOE 3arpsi3HEHNE OKPY KAIOUIe Cpelibl U €ro MOCIeACTBHS.
Oxpana rugpocgepsl, 1o4Bbl, aTMOCheps, (GIOpbI U GayHbl OT XUMUYECKOTO 3arpsi3HEHNUS.

TemaTnuyeckoe NIaHMPOBaAHUE
10 kaacc

/o

HaumenoBanue
pa3aesioB U TeM

Bcero
YacoB

KoHTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

OcHoOBHBIE
HANpPaBJIeHUS
BOCIUTATEILHOM
JeATeILHOCTH

Brenenne. Ctpoenune u
KIacCupUKaIUS
OpTraHUYECKUX
COCIMHEHUI

[Honynapusanus
Hay4HbIX 3HaHUU
Llennoctu
Hay4HOI'0
MTO3HAHUS
[Tarpuotnueckoe
BOCIIUTAHHE

Yri1eBo10pOabI

13

DKOJIOTHYECKOE
BCIIUTaHHE
Llennoctn

Hay4YHOTO
MMO3HAHMS




[Tonynspuzarus
Hay4HbIX 3HaHUU
[Tarpuotnueckoe
BOCIIUTaHUE
dopmMupoBaHUe
KYJIbTYpbI
310pOBbS

Kucnopoaconep:xarue
OpraHu4yecKue
COCAUHCHUA

DKOJI0ru4ecKoe
BCIIUTaHUE
Ilennoctu
Hay4HOI'0
MMO3HAHUS

[Tonynsipuzanus

Hay4YHBIX 3HAaHUU
[TarpuoTnueckoe
BOCITUTAHUE
Tpynosoe
BOCITUTAHUE
dopMHUpOBaHUE
KYJIbTYpbI
310POBbS

VYrieBoabl

Okonorudyeckoe
BCIIUTAHUE
Ilennoctu
HAy4HOTO
ITO3HAHMS

[onynapusanus

Hay4YHBIX 3HAaHUU
[Tarpuotnyeckoe
BOCIIUTAHHE
®opMupoBaHue
KYJIbTYpbI
310pOBbs

A3zoTcoaepxalime
OpraHUYEeCcKUe
BelIeCcTBa

OKkonorngyeckoe
BCIIUTAHUE
Ilennoctu
HAy4HOTO
MTO3HAHMS

[Honynsapusanus

Hay4HbIX 3HAaHUU
[Tarpuotnueckoe
BOCIIUTaHNE
Tpynosoe
BOCIIUTaHNE
®opMupoBaHue
KYJIbTYpPbI
310pOBbs

Bcero
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11 kiaace

HaumenoBanue
pa3aesioB

Bcero
YyacoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

OcHoBHbBIE
HANPaBJIEeHUS
BOCIIUTATEJIbLHOM
JesATeJIbHOCTH

Crtpoenue atoma

[Tarpuotnueckoe
BOCITUTAHUE
Llennoctn
HAy4yHOTO
MTO3HAHMS
[Tonynapusanus
Hay4YHBIX 3HaHUI

Crtpoenue BemecTBa

JlyxoBHO-
HPaBCTBEHHOE

BOCIIMTAHHE
DKOJIOTHYECKOe
BCIIUTaHUE
dopMHUpOBaHUE
KYJIBTYpbI
310pOBbS
[TarpuoTnueckoe
BOCIIMTAaHHE
Ilennoctu
HAy4YHOTO
ITO3HAHMS
[onynapusanus
HAy4YHBIX 3HAaHUU

XuMHYECKHE pPeakmumn

10

JlyxoBHO-
HPaBCTBEHHOE

BOCIIUTAHHE
DKOJI0ru4ecKoe
BCIIUTaHUE
®opMupoBaHue
KYJIBTYpbI
310POBBS
[TarpuoTnueckoe
BOCIUTAHUE
Ilennoctu
Hay4HOI'O
MIO3HAHUS
[Honynapusanus
Hay4YHBIX 3HAaHUUI

BenrecrBa n ux
CBOJCTBa

JyXoBHO-
HPABCTBEHHOE

BOCIIUTAHUC
OKOIOTUIECKOE
BCIINTAaHHUC
dopMupoBaHUE
KYJIBTYpBI
3I0POBbSI




[TarpuoTnueckoe
BOCITUTAHUE
Llennoctn
HAy4yHOTO
MTO3HAHMS
Tpynosoe
BOCIIMTaHUE
[Tonynapusanus
Hay4YHBIX 3HaHHUI

XUMHUA U )KHU3Hb

JlyxoBHO-
HPABCTBEHHOE

BOCIIUTAHUE
DKOJIOTHYECKOE
BCIIUTAHHE
dopMHUpOBaHUE
KYJIbTYpbI
370pOBbS
[TarpuoTnueckoe
BOCIIUTaHHE
Ilernoctu
Hay4HOI'0
MO3HAHUSA
[Tonynsapuzanus
HAy4YHBIX 3HAaHUU

Bcero

34
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