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Pabouas mporpamma o xumun st 10-11 kmaccoB cocraBieHa B COOTBETCTBUU ¢ DenepaibHBIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpeJHEro oOmiero oOpa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHucCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu Ne413 ot 17 mas 2012 1. «O6
YTBEpXKACHUH (PerepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpPEJHEero OOIIero
o0pa30oBaHMs» HA OCHOBE IIPOrpaMMBbl 110 XMMHUU: XUMUS: paboyas mporpamMma: 6a3oBbiii ypoeHb 10— 11
knaccel / H. E. Ky3nenoBa, H. H. 'apa. — M.: Benrana-I'pag, 2017.

l. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

JInyHoCTHBIE pe3yJbTaThl. [leaTenbHOCTh 00pa30BaTeIbHON OpraHu3anuu o0Iero oopa3oBaHus
B 00y4eHMHM XUMHUHM B CpEJHEHl IKOJe J0JKHA ObITh HamlpaBiieHa Ha JOCTHKEHHE OO0Yy4arolIMMHCS
JUYHOCTHBIX PE3yIbTaTOB!

1) chopmupoBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOHIO Pa3BUTHUA
HayKd W OOIIECTBEHHON NpPAKTUKH, OCHOBAHHOIO HAa JMAIOTe KYJIbTYp, a TaKXe pas3iIuyHbIX (opMm
0OIIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

2) chopMHPOBaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCIIMTAaHHS B COOTBETCTBHH C
00I1eYeI0BeYeCKUMHU [IEHHOCTSAMU U HJIealaMH TPa)XIaHCKOTO OOIIECTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JI€SITEIBLHOCTH;

3) ToJepaHTHOE CO3HAHHE M IMOBEACHUE B MOJHUKYJIBTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTh
BECTU IUAJIOr C JAPYTUMH JIIOJIbBMH, OCTUTaTh B HEM B3aUMOIIOHMMAHWs, HAXOAWTh OOIIHME LIEIU U
COTPYIHUYATD JUISI UX JTOCTHIKEHUS;

4) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETbMHU MIIQJLIETO BO3pacTa, B3POCIBIMH B
0o0pa3oBaTenbHOl, OOIIECTBEHHO MOJE3HOM, Y4eOHO-HCCIEeI0BaTENbCKOM, MPOSKTHON W IPYTUX BUIAX
NeSITEIIbHOCTH;

5) rOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe caMO00pa30BaHUIO, Ha MPOTSHKEHUN
BCEH JKM3HU; CO3HATEJIbHOE OTHOILIEHHE K HENPEpPhIBHOMY OOpa30BAHHI0 KaK YCIOBHUIO YCIIELIHOM
npodeccuoHanbHOM U 0OIIECTBEHHON AESITETbHOCTH;

6) SCTETHYECKOE OTHOILIEHUE K MHPY, BKIIIOUYash 3CTETHUKY ObITa, HAyYHOTO U TEXHHUYECKOI'O
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

7) NpUHSTHE U peaIU3aIMIo IIEHHOCTEH 310pOBOTr0O U O6e30macHoro odpasa Ku3HHU, MOTPEOHOCTH B
(buU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITUAX CIOPTUBHO-03J0POBUTEIBHON JIEATEIHHOCTHIO,
HETPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHS, YITOTPEOIEHUS aTKOroisi, HAPKOTHKOB;

8) OepexkHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY U IICUXOJIOTHYECKOMY
3/10pOBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIt0JIeH, YMEHUE OKa3bIBATh MEPBYIO TOMOIIb;

9) oco3HaHHBII BEIOOp OyayIieil mpodecch 1 BO3SMOKHOCTEN peann3ainui cOOCTBEHHBIX TIaHOB;
OTHOIIIEHHE K MPO(EeCCHUOHATBLHON MESITeIIbHOCTH KaK BO3MOXXHOCTH YYacTHS B PEIICHUH JIMYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

10) chopMHPOBAHHOCTh HKOJOTUYECKOTO MBIIUICHUS, ITOHUMAHUS BIUSHHUS COLUAIBHO-
SKOHOMHMYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHONW M COLMANBHOM cpeipl; MPHOOpEeTeHHe OIbITa
9KOJIOTOHAIPABJIEHHOM IESATENIbHOCTH.

MertanpeamMeTHble pe3yJabTaThl OCBOSHUS OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl OTPAXKAIOT:

1) ymeHue caMoCTOSTENbHO ONPEAENATh LETH ASSITETbHOCTH U COCTAaBIISTh IUIaHbI AEITEIbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JEATEIbHOCTh; MCIOIb30BaTh BCE
BO3MOXKHBIE PECypChl ISl JOCTHKEHHS IOCTABJIEHHBIX IeJIed M peaau3alud IUIaHOB JAESTEIbHOCTH;
BBIOUpATh YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;

2) yMeHHe MPOAYKTUBHO OOIIATHCS ¥ B3aMMO/ICHCTBOBAThH B MPOIIECCE COBMECTHOM JCSITEIIBHOCTH,
YUUTBHIBATh MO3UIIUU APYTUX YIACTHUKOB JAEATEIBHOCTH, () (HEKTUBHO pa3peniaTh KOHPIUKTHI;

3) BiajgeHUe HaBbIKAMHU I[103HABATEIbHOM, Y4E€OHO-HMCCIENOBATENIbCKOW M IPOEKTHOM
NEeSTENIbHOCTH, HAaBBIKAMH pa3pelIieHHs] TMpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB PEIICHHS MPAKTUIECKUX 3a1a4, MPUMEHECHHUIO PA3IMYHBIX METOIOB TTO3HAHNS,

4) TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATENbHOW WH(OPMAIMOHHO-TIO3HABATEILHOMN
NesTeTbHOCTH, BKIIIOYass YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(DOpMAIUN, KPUTHIECKH
OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3THYHBIX UCTOYHHKOB;



5) yMeHH€e UCTIOIb30BATh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (1aee
— HKT) B perieHuy KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 337a4 ¢ COOII0IEHUEM

TpeOOBaHUI YPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

6) BiIasieHNE SA3BIKOBBIMM CPEACTBAMU — YMEHHE SICHO, JIOTMUHO U TOYHO M3J1araTh CBOIO TOUKY
3pEeHUs, UCIIOJIb30BATh aJJCKBATHBIC A3BIKOBBIC CPEICTBA;

7) BiIaaeHHE HAaBBIKAMU MO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JECHCTBHHA U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWI, T'PaHMI] CBOECTO 3HAHUSA U HE3HAHUSA, HOBBIX
IIO3HABATEJIBHBIX 334 U CPEICTB UX JOCTUKCHMUSL.

B oOnactu mpeaMeTHBIX pe3ybTaToB oOpa3oBaTelibHAs OpraHu3anus oOIero oOpa3oBaHUS
peau3yeT CIeAyIue 3aJauu.

A. Ha 6a30BoM ypoBHE:

1) copMHUPOBAHHOCTH MPEICTABIECHUI O MECTe XMMUU B COBPEMEHHON HAay4yHOW KapTUHE MUDA;
NOHMMaHHUE POJIM XMMUU B (POPMHUPOBAHUU KPYro3opa M (yHKIHMOHAIHHON I'PaMOTHOCTH YEJIOBEKa IS
pEILIeHUs IPAKTUYECKUX 3a/a4;

2) BIIQJICHHUE OCHOBOIIOJAralOUMMU XUMHUUYECKUMHU [OHSATUSIMH, TEOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE XUMHUUECKON TEPMUHOJIOTUEN I CUMBOJIMKOM;

3) Bi1ajileHue OCHOBHBIMHM METOJAaMHU HAayYHOT'O [TO3HAHUS, UCIIOIb3YEMbIMU B XUMUH, TAKUMH KaK
HaOJroIeHue, ONUCaHue, U3MEpPEHME, SKCIEPUMEHT; yMeHHe o0pabaTbiBaTh, OOBSICHATh PE3YJIbTATHI
IPOBEAEHHBIX OIBITOB U JI€JaTh BBIBOJbl; TOTOBHOCTh M CLIOCOOHOCTbh MPUMEHSATh METO/Ibl IO3HAHUSI IPU
pELIEHUH IPAKTUYECKUX 3a/1ay;

4) chopMHUpPOBaHHOCTH yYMEHHUS [aBaTh KOJWYECTBEHHBIC OIICHKH M MPOBOIUTH PACUYETHI IO
XUMHUYECKUM (hopMyJIaM U YpaBHEHUSIM;

5) BiaseHue NpaBUiIaMi TEXHUKN O€30M1aCHOCTH P UCIIOJIb30BAaHUU XMMHUYECKUX BEILIECTB;

6) chopMHpPOBAHHOCTH COOCTBEHHON MO3MLMU IO OTHOIIEHUIO K XMMHUYECKOM HH(pOpMaLuy,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

1. COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

ba3oBbIll ypOBEHB.
10 xknacc
TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

Beenenne B oprannveckyro xumuio. Opranndeckue Bemectsa. Opranndeckas xumus. [Ipenmer
oprannueckoil XxuMuu. OTINYUTEIbHbIE TPU3HAKU OPTAHUYECKUX BEIIECTB U UX PEAKIUM.

Teopust cTpoeHHsi OpraHm4veckux coeaumHeHuil. Teopus xumuueckoro crtpoeHus A. M.
ByTnepoBa: OCHOBHbBIE MOHATHUS, MOJOXKEHUs, ciencTBUsA. COBpEeMEHHbIE INPEACTABICHUS O CTPOCHHUH
OpraHMYECKUX coeauHeHni. HM3omepel. M3omepus. Omnupuueckue, CTPYKTYPHBIE, 3JIEKTPOHHBIE
dopmynbl. Mopenu MoJeKysl OpraHM4ecKHX CcoeluHeHuM. JKusnb, Hayumas u oOujecmeeHHas
odeamenvHocmv A. M. Bymaeposa.

Oco0eHHOCTH CTpPOEHHSI M CBOMCTB OPraHMYecKMX COeJMHEHMH M MX Kjaaccu(puKaLuA.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE OPraHMUYECKUX COeAMHEHHH. [ MOpuau3anus 31eKTpOHHBIX
opOuTanei mpu oOpa3oBaHUM KOBAJEHTHBIX CBsi3ed. [IpocTast m KpaTHas KOBaJCHTHBIE CBSI3H. Memoosl
UCCe008AHUS OP2AHUUECKUX COeOUHEHUII.

TeopeTnueckne OCHOBBI, KJIAaCCH(PMKAIMUSA U 3aKOHOMEPHOCTH MNPOTEKAHMS peaKuui
OpPraHu4ecKux coeqnHeHn. TeopeTnuecknue OCHOBBI IPOTEKAHMSI PEAKLIUN OPraHUYECKUX COCTUHEHUM.
Knaccudukanmst opraHuuecKux peakifuii.

Oco0eHHOCTH MPOTEKAHUS pPeaKIuil OpraHnYeCKUX COeAMHEHUM.

Kuiacesl oprannyeckux coeuHeHUI.
YraeBoaopoasl
IIpenensubie yrieBogopoabl. CrpoeHuE MOJEKyJd ajlkaHOB. ['omMojoruueckuii  psj.
Homenknatypa u wuszomepus. @Pu3M4eCcKHe CBONCTBAa aJIKaHOB. XWMHUYECKHWE CBOWMCTBA: TOpPEHHE,



raJIOTEHUPOBAHNUE, TEPMHUUYECKOE pasjioKeHue, u3oMepusanus. HaxoxaeHue ankaHOB B IPUPOAE.
[Toryuenue 1 npuMeHEHHE aJTKaHOB.

Huknoankanel. CTpoeHHE  MOJEKYJ, TOMOJIOTMYECKHH  psAl, (U3MYECKHe CBOWCTBa,
pacrpocTpaHeHHe B IPUPOiC. XUMUUYECKHE CBONCTBA.

Henpenenbnbie yriesonopoabl. AuikeHbl. CrpoeHue Moiiekyn. @DU3NYECKUE CBOMCTBA.
W3omepust: yrieponHoil 1enu, MOJOKEHUS KpaTHOW CBSI3U, yuc-, mpauc-uzomepus. HomeHknaTypa.
XVUMUYECKHE CBOMCTBA: pEAaKUMU OKUCICHMs, IPUCOCOUHEHMs, MonuMmepusauuu. Ilpasuno B.
B. Mapxkoenuxosa. CriocoObl MOTy4YeHHsI STUIICHA B 1a00paTOPUU U MPOMBIIUIEHHOCTH.

Ankanuensl. CrpoeHue. Pusznueckne M XUMHUYECKME CBOWCTBA. lIpuMeHeHHe ankaaueHOB.
Harypanbnsiii kaydyk. Pezuna.

Anxunbl. CTpoeHue Moiiekys. Pu3ndeckue U XMMUYECKUe CBOMCTBa. Peakiiny npucoequHeHus u
3amenenus. [lonyuenue. [Ipumenenue.

IIpakTnyeckas padora Nel. [TonyyeHnue 3TriieHa U U3yYEHHUE €TO CBOMCTB

ApomaTuyeckue yrJjeBoaopoasl (apenbl). benzon u ero romonoru. CtpoeHue, Gpu3nUecKue
CBOICTBa, U30MepHsl, HOMEHKJIATypa. XUMHUYeCcKue cBoiicTBa Oen3ona. ['omonoru 6enzomna. OcobeHHOCTH
XUMHUYECKHUX CBOMCTB rOMOJIOrOB O€H30J1a Ha mpuMmepe Toiyona. [Ipumenenne 6eH30i1a U €ro roMOJIOIOB.

['eHeTnyeckas CBSI3b YIIIEBOIOPOIOB.

JdemoncTpanun. 1. OmnpeneneHre KaueCTBEHHOTO COCTaBa METaHa IO MPOJYKTaM TOpeHHs. 2.
B3pbiB cmecu MeTaHa ¢ Bo3ayxoM. 3. OTHOIIEHHE MPeIeNIbHBIX YIIIEBOJOPOJIOB K paCTBOPY NepMaHraHaTa
Kanus, menouedl m kucnor. 4. I'openue sTmiieHa. 5. B3aumopeiicTBue sTHiieHa ¢ OpOMHOW BOJOM.
6. B3aumopeiicTBue 3TuIeHa ¢ pacTBOPOM IepMmaHranarta kanus. 7. [logydenue aunerusiaeHa KapOUIHBIM
cniocobom. 8. ['openue aneruinena. 9. Bzaumozeiicteue anerniena ¢ Opomnoii Bogoi. 10. Bzaumoneiicteue
alleTHIIeHa ¢ pacTBOPOM nepmaHranata kanus. 11. benson kak pactBoputens. 12. OTHomeHne OeH30ma K
OpomHoii Bojne. 13. OtHomieHme OeH30JIa K pacTBOpY NepMaHranara kamws. 14. T'openuwe OeH3orna.
15. Oxucnenue Tomyona.

JlabopaTopubie onbIThl. 1. M3roToBiieHne Mojeneil MOJEKyNl yrieBoaopoaoB. 2. M3yuenue
CBOMCTB MPUPOTHOTO KaydyKa.

IIpousBoaHbIe yriIeBOA0OPOA0OB

Couprsl, ¢enoanl. Knaccudukanus, HOMEHKIaTypa M H30MEpHUS CHUPTOB, NPEIEIIbHBIX
OJTHOATOMHBIX CIHMPTOB. ['oMonornueckuii psia, ctpoeHue u ¢puzndeckue cBoicta. BogopoaHas cBs3b.
Xumunueckue cBoiicta. [lonydeHue u mpuMeHeHue CupTOB.

MHoroaToMHble cnupThl. Knaccugukayus, Homenkaamypa u u3omepus. DTUICHIVIUKONIb U
rauepud. CocraB, ctpoeHue. du3nueckue M XUMHUYECKHe cBoiicTBa. [lodydeHue M NpuUMEHEHHE.
KavecTBeHHbIE peakI[Mi HAa MHOTOaTOMHbIE CIIUPTHL. Cnupmul 6 dcusHu yenogexka. Cnupmsi u 300posve.

@®enHonbl. DeHON: cOoCTaB, CTPOCHHE MOJEKYNbl, (U3NYECKHEe M XHUMUYECKUE CBOICTBaA.
[Tpumenenue peHona u ero coeqMHEHNH. X TOKCUYHOCTb.

Jemonctpanum. 1. CpaBHEHHE CBOWCTB MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB (PacTBOPUMOCTH B
BOJIe, TOpeHHe, B3auMoJeWcTBUE C HaTtpueM). 2. B3aumopelicTBue 3TaHOona ¢ OpomMoBOAOpOAOM. 3.
B3aumopeiicteue riunepuHa ¢ Hatpuem. 4. PactBopumocTts QeHonma B Bome. 5. BzammopeiicTBue
paciuiaBieHHOTo peHona ¢ HarpueM. 6. BoitecHenue enona u3 peHosATa HATPHS YTOJBbHOU KUCIIOTOM. 7.
B3aunmopeiicteue enomna ¢ pacrsopom xmopuna xenesa (I11I) u 6pomHoit Bo0i.

JlaGopaTopuble onbIThl. 1. Peakuus okucieHus stuioBoro crnupta okcuaom wmenu (I). 2.
PactBopenne rinunepuna B Boze. 3. B3auMozeicTBre IIUIEpUHA CO CBEXEOCAKIAEHHBIM THAPOKCHIOM
meau (11)

AJIbIern/ibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI U CJ10KHbIE 3QUPbI. XapaKTepUCTUKA aJIbJIETHI0B
U KeTOHOB ((yHKIMOHAJbHAS TpyIa, obmas Gopmyna, npeacrasurenu). Kiaccudukanus anpaeruios.
Tl'omonornueckuit psax npenenpHbix anpaerugoB. HoMmenknatypa. dusnueckne cBOMCTBA. XUMHUUYECKHE
CBOICTBA: PEAKIIUHM OKHUCJIEHUS, TPUCOEAUHEHHUS, TOJIHKOHAeH AU, DopmManbIeru U alueTalbIeTul:
MOJTy4YeHUE ¥ IPUMEHEHHE. AYemoH Kak npedcmasument KemoHos.



Krnaccudukanus kapOOHOBBIX KHCIOT. OIHOOCHOBHBIC HACBHIIICHHBIE KapOOHOBBIC KHUCIOTHI:
TOMOJIOTHYECKUH Psifl, HOMEHKIATypa, crpoeHue. dusznyeckne M XMMHYECKHE CBOMCTBA KapOOHOBBIX
kuciot. [Ipumenenne u nomyyeHne KapOOHOBBIX KHCIIOT.

Kparkue cBeseHuss O BBICIIMX KapOOHOBBIX KHUCJIOTax: MAJIbMUTHHOBOW, CTEApUHOBOH H
osienHOBOM. PacipocTpanenue B npupoze. CBoiicTBa U IpuMeHeHue. Mpuia.

CoctaB u HOMeHKIaTypa. PuU3MUecKue U XUMHUYECKHE CBOWMCTBA. ['MApONM3 CIOXKHBIX 3(DUPOB.
Pacrnipoctpanenue B npupo/ie ¥ NpUMEHEHHE.

I'eneTnueckas cBs3b YIi€BOJOPOJOB, CIIUPTOB, AJIbAETHI0B U KapOOHOBBIX KUCIIOT.

Jemoncrpanuu. 1. BzaumoneiictBue ¢popmanpaeruia ¢ aMMUauHbIM PacCTBOPOM OKCHJ1a cepedpa
u ruapokcuaom mean (II). 2. KadectBeHHas peakiivs Ha aiabJeTHABI ¢ (PYKCUHCEPHUCTOW KUCIOTOU. 3.
[Tony4yeHne yKCyCHOro ajipJeruaa oKucieHueM staHona. 4. OTHOIIEHHE OJIEMHOBOM KMCIOThI K OPOMHOM
Bozie. 5. OTHOILIEHUE OJIEMHOBOM KUCJIOTHI K pacTBOpPY IepMaHraHara kaiaus. 6. IlomyueHnue ciaoxHOro
a¢hupa

JlabopaTopHuble onbIThl. 1. Okucnenue sta”ona okcuaom Meau (II). 2. Oxucnenue anpaeruia
ruapokcuaoM meau (I1). 3. Peakmus cepeOpsiHOTO 3epKaiia

IpakTuyeckas padora Ne 2. [TonyueHne kapOOHOBBIX KHCIIOT B JIAOOPATOPUHM M M3yYCHHE WX
CBOWCTB.

A3oTtcoaep:xamue coennnenus. Kinaccudukanus, coctas, uzomepuss 1 HOMEHKIIATypa aMUHOB.
l'omonoruueckuii psig. Ctpoenne. @u3nyeckre U XMMHUYECKUE CBOMCTBA aMUHOB. [IpruMeHeHHe aMUHOB.
AHWIMH — MpEeACTaBUTENb ApOMaTUYECKUX aMUHOB. CTpoeHHne MOJeKyybl. DU3nyecKkre U XUMUYECKUe
CBOMicTBa, KayecTBeHHass peakuuss. CHocoObl TMONYy4YEHUS. Apomamuueckue 2emepoyuKIuyecKue
coedunenus. Ilupuoun u nuppon: cocmae, cmpoenue Monexkyl. 3HayeHue amunos. TabaxoxypeHue u
HAPKOMAHUSA — Y2pO3a JHCUZHU YEel0BEKA.

demoncTrpanumn. 1. [lonyuenue MeTumiaMmuHa, €ro ropeHue, MOATBEPKICHUE IEIOYHBIX CBOMCTB
pactBopa u crocoOHOCTH K oOpazoBaHuio coseil. 2. IlomyueHue kpacuTelss aHUIMHOBOTO YEPHOTO U
OKpallMBaHUE UM XJIOIIKOBOW TKaHH.

BemecTBa JKMBBIX KJIETOK

Kupsl. XKupbl — Tpurauuepuipl: coctas, (U3HMUECKUE U XUMUYECKHE CBOWCTBA KUPOB. JKupsl B
YKU3HU 4eJIOBEKA U uesloBeuyecTBa. JKHUphl Kak MUTATENbHbIE BEIIECTBA.

YraeBoawl. Obpazosanue yene60008 6 npoyecce homocunmesa. Knaccupukamus yrieBoJIOB.
I'moko3a: ¢usnueckue cpoiicTBa. CTpoeHHE MOJEKYJbl: albJeruHas M LUKINYecKue (OpMBbI.
duznyeckue U XUMHUYeckue cBoiicTBa. [IpupoaHble UCTOYHMKH, CIOCOOBI MOJYyYEHUS U NMPUMEHEHHUS.
@pykmosa. Puboza u oezokcupubosa. IlpeBpallieHue TIIJIIOKO3bI B opraHuzMe uenoBeka. Caxaposa.
Haxoxnenne B npupojne. buonormueckoe 3Hauenue. CoctaB. Pusznyeckue M XUMHYECKHE CBOICTBaA.
Kpaxman. Crpoenue, cBoiictBa. Pacnipoctpanenue B npupone. [Ipumenenue. Llemnronoza — npupoaHbIi
nonumep. CocTaB, CTpYKTypa, CBOWCTBA, HaXOXJAECHUE B MpHUpoje, TpuMeHeHue. HutpaTel u aneraTsl
LEJUTIOJIO3BL: noayuenue u ceolicmea. IIJpumenenue.

AmuHokucaoTbl. Ilentuabl. beaxku. CocraB, cTpoeHue, HOMeHKiIarypa. HM3omepus.
l'omonornueckuit psag  aMUHOKUCHOT. Du3znueckue M XUMHYECKHE CBOWCTBA. JIBOWCTBEHHOCTH
XUMUYECKHX peaknuil. Pacnpoctpanenne B mpupone. IIpumeHeHne W mosydeHHE aMUHOKHCIOT B
J1abopaToOpUu.

benku. Knaccudukarys 6e1koB o cocTaBy U IPOCTPAaHCTBEHHOMY cTpoeHHuIo. [IpocTpancTBeHHOE
cTpoenue. Ou3nuecKkue U XuMuueckue cBoiicrsa. KauectBennsle peakiuu Ha 6enku. ['unponus. Cuntes
OenKoB.

Eouncmeo buoxumuueckux ¢yuxyuti 6e1kos, Hcupos, y2nesooos.

JdemoncTpanuu. 1. PacTBOpUMOCTH )XKMPOB B PACTBOPUTENSAX PA3NMYHON NMPUPOABL. 2. Peaknus
cepeOpsSHOro 3epKaja ¢ pacTBOPOM IIIOKO3bl. 3. OKuCiIeHHe TIoKo3bl ruapokcugoM meau (II). 4.
[uapomm3 caxapossl. 5. 'maponus nemtrono3sl. 6. PacTBopeHue u ocaxknenue OenkoB. 7. JleHaTyparus
0EJIKOB.

JlaGoparopHblie onbIThI. 1. PAaCTBOPUMOCTD KMPOB B BOJE M OPraHMYECKUX PACTBOPUTEIAX. 2.
B3anmMopeicTBHE TIIIOKO3BI CO CBEXEOCAKAEHHBIM THIpoKcuaoM Meau (1) mpu 0ObIYHBIX YCIOBUAX U IPU



HarpeBanuu. 3. B3ammopeiictBue caxaposbl ¢ ruapokcuaoM meau (II) mpu oOblvHBIX ycnoBusix. 4.
B3auMmopeiicTBue kpaxmana ¢ Wogom. 5. I'maponus kpaxmana. 6. [[BeTHbIe peakiiuu Ha OEJIOK.

Oprannyeckasi XuMHs B )KM3HH YeJI0BEKa

IIpupoaHble MCTOYHHUKHM M CHOCOObI TepepadoTKH YIi1eBoa0poaoB. IIpombllLIeHHBIH
oprannveckuii cunte3. Hegtr n HeprenpoaykTer. Dusnyeckue cpoiictBa. CiocoOs! mepepadboTku HeTH.
[leperonka. Kpekunr repMudeckuii U KaTamuTudeckuii. Koxcoxumuueckoe npoussoocmso. Ilpupoanslii u
NOMYTHBIA HEDTAHOM ra3bl, UX COCTAB U UCIIOJIb30BAHNE B IPOMBIIIIIEHHOCTH.

HMemoncrpauus. Komteknus «HedTs 1 HeTEIPOTYKTHI.

JlaGopaTopHblii onbiT. O3HaKOMIICHHE ¢ 00pa3naMu He(TH, KAMEHHOTO YIJIsl U MPOJYKTaMHU UX
nepepadoTKH.

IMosmmMepbl — CHHTETHYECKHE BbICOKOMOJIEKYJIsIpHbIe coeauHeHus. OOIIMe MOHATUSA O
CUHTETHUYECKHX BHICOKOMOJIEKYJISIPHBIX COEMHEHUSIX: TIOJIMMEP, MAKPOMOJIEKYJIa, MOHOMED, CTPYKTYPHOE
3BEHO, CTENeHb MOJUMEpU3allui, reoMeTpuueckas Qopma Makpomosekyia. CBOHCTBAa MOJIMMEPOB.
Knaccudukanus monmumepos. Peakiinu nmonmmmepu3anun 1 monMkoHaeHcann. CHHTETHYEeCKHEe KayJqyKu:
U30MPEHOBBIM, OyTaMeHOBBIN U AUBUHIIIOBBIN. CHHTETUYECKUE BOJIOKHA: alleTaTHOE BOJIOKHO, JIABCAH U
KallpOH;  IUIaCTMACChl:  MOJMATUIEH, MNOJUBUHWIXJIOPHA, HoauBUHWICTUpOd.  [Ipaktuueckoe
UCIOJIb30BaHNE MOJMMEPOB M BO3ZHHUKIIKE B pPE3ylbTaTe 3TOTO 3KOJIOTHYecKue mpobiembl. Bropuunas
nepepadboTKa OJIUMEPOB.

Hdemoncrpanun. 1. O6pa3nsl maactmace. 2. OOpa3ibl CUHTETHYECKHX KaydykoB. 3. OOpasibl
CUHTETHUYECKUX BOJIOKOH. 4. CpaBHEHUE CBOICTB TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX MOJIMMEPOB. 5.
Jenonumepusanus nonuctupoia. 6. [lonydenre HUTEH U3 CMOJIBI JTaBCaHA.

JlaGopaTopHble onbIThl. 1. V3yueHue CBONCTB TEPMOIUIACTUYHBIX MOJUMEpoB. 2. OTHOIIEHUE
CUHTETHUYECKUX BOJIOKOH K PacTBOpaM KHUCIOT U Iienodeid. 3. PacriaBienue kanpoHa U BBITATUBAHHUE U3
HETO HUTEH.

IIpakTnyeckas padora Ne7. PacriosnaBaHue rjiacrmacc.

IIpakTnueckas padoraNe8. Pacnio3HaBaHMe BOJIOKOH.

Oprannyeckasi XMMHS U OKPYKamoImas cpeaa. XvMHUUecKasi SKOJIOTUsl KaK KOMILJIEKCHAs HayKa,
U3y4darolllas COCTOSHUE OKpYXKarouledl cpenapl. 3aliura OKpY)KaloIIed Cpeapl OT 3arpsi3HAIOLIEro
BO3/ICHCTBUS OpraHuyeckux BemecTB. CrocoObl YMEHBIICHHUS] HETaTUBHOTO BO3ACHCTBUS HA MPUPOAY
OPraHUYEeCKUX COCTUHECHUM.

11 kuace
O0mas xumus

Baskueiilmue nmoHATHA M 3aKOHbI XMMHHU. AToMm. BemectBo. [IpocTeie 1 CilokKHBIE BEHIECTBA.
Onement. M3oronsl. MaccoBoe uucio. Ynuciao ABoraapo. Moibs. MonspHbiit 00bEM. XUMHUECKas peaKIIUs.
3aKOH COXpaHEHMsI MacChl, 3aKOH MMOCTOSHCTBA COCTaBa, 3aKOH ABOTrapo.

Teopusa crpoenuss aroma. Ilepmoauueckuit 3akoH u Ilepuoamueckas cucreMa XUMHUYECKUX
anemenToB [[. . MenneneeBa. Monenn cTtpoeHuss aroma. Snpo M HYKIOHBIL. OJIEKTPOH. ATOMHas
opburans. Pactipenienenue 31eKTpOHOB 110 OpOUTAIISIM. DJIEKTPOHHAs KOH(UTYypalus aToMOB. BaieHTHBIE
3JIEKTPOHBI.

A. Jlasyazve — meopey Xumuveckol pegonoyuu U OCHOBONONONCHUK KIACCUYECKOU XUMUL.
IIpeockazanue /[. M. Menoeneegvim cywjecmeo8anus HOBbIX XUMUYECKUX DTIeMEHMOB.

Jemoncrpauuu. 1. Mozaenu monekyin. 2. O0bEMHBIE U TUIOCKOCTHBIE MOJIEJIA AaTOMHBIX OpOHUTAJIEH.
3. OnopHbI€ KOHCIIEKTHI.

Crpoenne m MHOroodpasme BemecTB. XuMudeckas cBs3b U €€ BUIbl. KoBajlleHTHas CBs3b, €€
Pa3HOBUIHOCTH M MEXaHM3MBl 0O0Opa3oBaHMs. OIEKTPOOTPULIATENBHOCTh. BanenTHocTh. CTeneHb
okucnenus. Monnas cBsa3b. Meramumueckass cBs3b. Bogopoanas cBs3b. BelecrBa MOJEKYISPHOrO U
HEMOJIEKYJIIPHOTO CTpoeHHUsl. AMOp(dHOE U KPUCTAIIIMYECKOE COCTOsSHME BellecTB. Kpucramanueckue
peIETKU 1 uX TUMBIL. [IpHunHB MHOr000pa3us BEIIECTB: H30MEPHS, TOMOJIOTHs, AJUIOTPOMHS, H30TOIHS.

Komnnexcnvle coeounenusi.



Jemoncrpanun. 1. OOpa3msl BemectB. 2. Moaenu MOJEKYyN, KPUCTAUIMYSCKUX PEIIETOK. 3.
Cxembl 00pa3oBaHUsl pa3HbIX BUAOB CBs3u. 4. OOpasmpl aMOPPHBIX M KPUCTAUTMYECKUX BEIIECTB. 5.
[InaBnenue xyiopuaa HaTpus; BO3TOHKA MO/A; U3YyYEHHE TEIJIOBOM M 3JIEKTPUUECKOM MPOBOJUMOCTHU
MeTaisioB. 6. [lonydyeHne ammoTponHbIX MOAU(PUKALIUN KUCIOpoa, cepbl, hocdopa.

CMmecu ¥ pacTBOpbI BemecTB. UncThie BemiecTBa 1 cMecu. VictunHbie pacTBopbl. PacTBoputens u
pacTBOop€HHOE BemecTBO. PacTBopeHHe Kak (U3MKO-XUMHYecKuid mporecc. CrnocoObl BBIpaXEHUS
KOHIIEHTPAllMU PacTBOPOB: MaccoBas [0Jii PACTBOPEHHOIO BEIIECTBA, MOJISIPHAs KOHIIEHTPALIMS.
PactBopsI anexTponutoB. JucnepcHocts. Jucnepcublie cuctembl. Kommoninbie pacTBOpBHI.

T'enu u 301u.

demonctpauuu. 1. /fucniepcHsie cuctemsl. 2. ICTUHHBIC U KOJUIOUHBIE pacTBOPHI. 3. TaOnuIls! u
CXEMBI KJIacCH(PHUKAIUH TUCTIEPCHBIX CUCTEM.

IpakTuyeckasi padora Nel. [IpuroroBiaeHue pacTBOPOB 3aIaHHON KOHIICHTPAIUH.

XuMHUYeCKHe Ppeakuuu. Xumuueckue peakyuu 8 cucmeme NPUPOOHBIX B3AUMOOEUCMBUIL.
Peazenmul u npodykmul peaxyuil. Knaccugurayuu opeanuyeckux u neopeanuyeckux peakyuil. TenaoBbie
s dexTsl peakuuu. TepMoxuMHUUecKUe ypaBHEHUsI peakiuii. CKOpOCTh XUMHUYECKOW peakiuu. DHeprust
aktuBauuu. PakTopbl, BIMSIOIMIME HA CKOpOCTh peakuuu. Kartamus u katanuszatopsl. Hueubumopul.
Ilpomomopuwl. Kamanumuueckue s0v1. @epmenmoi. OOpaTUMbIe U HEOOpATUMBIE peaKlUU. XUMHUECKOe
paBHoBecue. PakTopsl, cMentatomue papHosecue. [Tpunuun Jle llarense. 3akoH nelcTBYIOMMX Macc.

Teopus 3M€KTPONUTHYECKOW NUCCOUMALMU. DIEKTPOJIUTHI. AHUOHBI U KaTUOHBL. CUIIbHBIE U
cinabple 3JIEKTPOJUTHL. DJEeKTposiuTudeckass auccouuanus. CreneHp auccouuanuy. Peaknum HMOHHOrO
oOMeHa B BOJIHBIX pacTBOpax. Monunoe npousgederue 600vl. Bogopomnbelii nokasarens (pH) pactBopa.
WNunukaTtopsl. ['uaponn3 opraHndecKux U HEOPraHMYECKUX COCAUHEHUN.

OKUCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. MeToa 3IeKTPOHHOro OanaHca. DIEKTPOIIU3.
Xumuueckue UCmMoYHUKY MOKA, 2aNb8AHUYECKUE DTIeMEHMbL U AKKYMYAAMOPbl.

Jdemoncrpanuu. 1. Dx30- u spAoTrepmuueckue peakiuu. 2. Cxemsl. 3. Tabmuubl. 4. OmNBITHI,
OTpakarolllie 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIMI OT MpUPOJbl U U3MEIbYEHHUS BEIIECTB, OT
KOHIEHTPAllUM  pearupyrolux  BemlecTB, OT Temmeparypbl. 5. ONbITb, MOKa3bIBAaIOIINE
3JIEKTPONPOBOHOCTh PACIIJIaBOB U PAaCTBOPOB BELIECTB PA3IMUHOrO CTpoeHUs. 6. VMI3MeHeHue okpacku
UH/IMKAaTOPOB B Pa3IMUHBIX cpefax. 7. AM(OTEepHOCTh U 3aKOHOMEPHOCTH MPOTEKaHUs peakinii oOMeHa.
8. DNeKTpoIn3 PaCTBOPOB COJIEH.

JlabopaTopubie onbIThbl. 1. B3aumoneicTBue IUHKA C CONSHOW M YKCYCHOM KHCIOTaMu. 2.
B3aumoneiicTBue LMHKA C KOHIEHTPUPOBAHHOM U pa30aBiieHHON cepHOil kucinoToil. 3. V3meHeHue
OKPACKH MHJIMKATOPOB B pa3JInUHbIX cpeaax. 4. 'maponus coneil.

IIpakTnueckas padora Ne2. PemieHue sKkcriepuMeHTaIbHbIX 3a/1a4.

Heopranuueckasi xumus

Meranabl. XapaktepHble ocoOeHHOCcTH MeTauioB. [lonmokenue meramioB B Ilepuomnueckoit
cucteme. MeTajibl — XMMHUYECKHE JIEMEHTHI U IPOCTHIE BelecTBa. DU3NYECKUE U XUMUYECKUE CBOMCTBA
metaiioB. OOmas xapaktepuctuka MetawioB [A-rpymmel. [llenodnbie MeTamabl ¥ UX COCIUHEHHS.
CtpoeHue, OCHOBHBIE CBOICTBA, 00JIaCTH IPUMEHEHHSI U MTOJTyUEHUE.

Oo6mas xapakrepuctuka metamuioB [IA-rpymnmel. [[€nouHo3eMenbHbIE METAIUTBI U UX Ba)KHEHIIIHE
coenuHeHUS. JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUSI.

Kpartkas xapaktepuctuka s1eMeHToB [I[A-rpynmnel. AToMUHUHR 1 ero coeAnHEeHNs. AM(OTEPHOCTh
OKCHJIa U THAPOKCHUIA ATIOMUHUA. AIIFOMUHOTEpMHUS. [TonmyueHrne u npuMeHeHNe aTtOMUHUSA.

XKenezo kak mpencraButens d-anemMeHTOB. AmmoTponus keie3a. OCHOBHBIE COSIMHEHHUS Kene3a
(IT) u (IIT). KauecTBeHHBIE peaKIIMK HA KATHOHBI XKeJe3a.

[Tonydenue u npuMeHeHne MeTaioB. Koppo3us MeTamioB U cmocoObl 3amuThl OT He€. Crniagyl.
IIpoussoocmeo uyeyna u cmanu.

Hemertanisl. [lonoxenne nHemeramnos B [lepuonnueckoit cucreme. Hemeraiiel — XUMUYECKHE
3JIEMEHTHI U MPOCTHIE BellecTBa. PU3NUECKUE U XUMUYECKHUE CBOMCTBA HEMETAJIJIOB.



OOmiasi XapakTepUCTHKA TaJOreHOB — XWMHUYECKUX JJIEMEHTOB, TMPOCTBIX BEIIECTB U WX
COCTMHEHUH. XMMHYECKUE CBOMCTBA B CNOCOObL NONYYeHUs 2an02eH08. I amoreHoBOI0po kL. ['amoreHuIb1.
Kucnopoaconepkaiue coeIMHEHHS XJI0pa.

brazopoonvie cazvi.

JdemoncTpanuu. 1. Tabiuiibl U CXEMBI CTPOCHHS aTOMOB, PACIIPOCTPAHEHUS 3JIEMEHTOB B PUPOJIC,
MOJIYyYECHUS] W TIPUMEHEHHUS COCIMHEHUWA HeMeTayuioB. 2. BhITECHEHHME Tallor€HOB M3 WX CoJyieil. 3.
[ToydeHue amnoTponHbIX MoaupUKaIMA KUCcIopoaa, cepbl U hocdopa. 4. Peakiuu, WLTIOCTPUPYIOIITHIE
OCHOBHBIC XMMHYECKHE CBOMCTBA CEPBI, KUCI0poaa, hocdopa. 5. BzanmonericTBre TUTHS, HATPUS, MarHus
Y KaJIbIUs C BOJIOH, JIMTHS C a30TOM BO3lyXa, HATpHs ¢ HeMeTautamu. 6. [ammeHue HerameéHou u3Bectu. 7.
B3aumoselicTBue amoMuHHS C BOJOHW, Opomom, iomom. 8. OOpasisl cruiaBoB xeneza. 9. Obpasibl
MeTauIoB d-32JIEMEHTOB U MX CIUIABOB, a TAaK)Ke HEKOTOPBIX coeauHeHur. 10. ONbIThI, HIUTFOCTPUPYIOLINE
OCHOBHBIE XUMHYECKHE CBOMCTBA COCAUHEHHUI d-3]IEMEHTOB.

JlabGoparopuble onbIThl. 1. KadecTBeHHbIE peaklMy Ha TaJoreHuJ-uoHbl. 2. KauecTBeHHBbIE
peaknuu Ha HoHHI xkene3a Fe*? u Fe'3

B3aumocBsI3b HeOPraHUYeCcKOH M OPraHuYecKo XuMHU. XMMHS B HAILIeH KU3HU

Kaaccudukanus u B3auMoCBSI3b HEOPraHNYECKNX U OPraHUYeCKUX BellleCTB H MAaTEePHAJIOB.
CpaBHHTENbHAS XapaKTEPUCTHUKA METAVIOB U HEMETAJUIOB U UX coeAruHeHUN. OKCHUIbI, TUIPOKCUIBI U
COJIU: OCHOBHBIE CBOMCTBA U cnocoOwsl noiyuenus. CpaBHUTENbHAS XapaKTEPUCTHUKA CBOICTB OKCHUIOB U
TUIPOKCUIOB HeMeTalioB U MerawioB. Heopranumueckue BemiectBa. Opranmdeckue BemiectBa. Mx
KJaccudukanus U B3auMOcBsI3b. OO0O0OIIeHHEe 3HAHUN O HEOPTaHUYECKUX M OPTaHMUYECKUX PEaKIUX.
Paszeumue buonocuueckoii xumuu — axmyanbHas NOMpeOHOCMb HAUle20 8PeMeHU.

IIpakTuyeckas padora Ne3. PelieHne 35KCIepUMEHTAbHBIX 3a/1a4.

IIpou3BOACTBO M MPUMEHEHHE BelleCTB U MaTepuaaoB. XUMUUeckas TexHonorus. [IpuHuumns
OpraHU3aIi COBPEMEHHOTO MPOU3BOJICTBA. XUMHUYECKOE ChIpbE. MeTaimuyeckue pyasl. O01ue crnocoos!
MOJIyYeHHUs] METaJuIoB. MeTaiuyprusi, METaJUIypru4eckue Mnporecchl. XUMUYECKas TEXHOJIOTUsl CUHTE3a
aMMHaKa.

BemectBa 1 matepuansl BOKpyr Hac. bruonorudyecku akTUBHBIE BellecTBa ((pepMEHThI, BATAMUHEI,
TOPMOHBI). XUMHUS U MEIUIIMHA. AHATBIeTHKUA. AHTHOMOTUKHU. AHecTe3upyrolre npemnapatsl. CpeacTaa
ObITOBOM XUMHUU. Morolue u yucTsmue cpeactna. [Ipasuia 6e3omacHoi paboThI O cpecTBaMU OBITOBOM
XUMUU.

DKoJoru4ecKkre mpooieMbl XUMUH. VICTOYHUKY U BUbl XUMUYECKUX 3arpSI3HEHUIN OKpYXKarolien
cpenbl. XUMHUYECKHUE MMPOU3BOJICTBA U UX TOKCUYHBIC, TOPIOYNE U B3PHIBOOTIACHBIE OTXO/IbI, BHIOPOCHI.

XUMUKO-3KOJIOTHYECKUE TPOOIIEMBI OXpaHbI aTMOC(hepsl, CTpaTocdepbl, TuAPOchepsl, TUTOCHEPHI.
[MapauxoBeiii 3¢pdext. Cmor. Kucnmornsie noxau. Paspymenue o30HOBoro ciosi. CTOUYHBIE BOJBI.
3axOpOHEHHE OTXOJO0B. JKOIOUUECKULl MOHUMOPUHS. DKOI02UdecKue npodiemvl U 300p08be YelloseKd.
Xumust u 300posblil 00paA3 HCUZHU.

Xumuueckue npoyeccul 8 HCUBbIX OP2AHUSMAX.

MeTtoabl no3Hanus B xumuu. Onricanue, HaOII0eHNEe, XUMHUYECKHI SKCIIEPUMEHT. XUMUYECKUN
aHaJIU3 U CUHTE3 BEIIECTB.

Ecmecmeennonayunas kapmuna mupa. Xumuyeckas Kapmuha npupoobl.

JdemoncTpanuu. 1. 3HaKOMCTBO C 00pasliaMy JIEKAPCTBEHHBIX BEIIECTB, OBLITOBOM XUMHU. 2.
OO0pa3ibl METAUTMYECKUX PYA W JIPYroro CHIPhS IS METAUTyPTHYEeCKUX Mpou3BOACTB. 3. Momens
KOJIOHHBI CHHTE3a JUIS MPOU3BOJCTBAa amMmMHuaka. 4. CXxeMbl MPOW3BOJACTBA YyryHa U cTanu. 5. Tabmuisl,
KJIaCCU(PMKAIIMOHHBIE CXEMBI METOJIOB ITO3HAHHUS.



I1l. TEMATHYECKOE INTAHUPOBAHMUE, B TOM YHUCJIE C YYETOM PABOYEN
ITPOI'PAMMBI BOCIIUTAHUSA C YKASAHUEM KOJIMYECTBA YACOB,

OTBOJUMBbIX HA OCBOEHHME KAXKJIOM TEMBI

10 kJjacce

HaunmenoBanue
TeMBbI

KiawueBble BocmUTAaTeIbHbIE 3a1a4H

Kouau-
YeCcTBO
JacoB

Paznen

I. Teopernyeckue OCHOBBI OPraHu4YecKoii xumuu (4 yaca)

BBenenue B
OpPraHUYECKYIO
XUMHIO

Humennexkmyanwvnoe éocnumanue. dopmupoBaHue
MHUPOBO33PEHUYECKHUX IPEACTABICHUN O BELIECTBE M XUMHUYECKOHN
peakuuyu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH ¥ COCTaBJISIOUINX OCHOBY Il IOHUMAaHUS CYLTHOCTH Hay4YHOM
KapTUHBl MHUPA; NPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3sBUTHUSA IPUPOABI, B3AUMOCBS3X YEJIOBEKA C IPUPOJHOU CPENOH,
O POJIM XMMHUU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEM.

I'pasricoanckoe eocnumanue. OOpMUPOBAHUE NPEACTABICHUS O
COLIMAJIBHBIX HOpPMAax U NpaBUjIaX MEXJINYHOCTHBIX OTHOILEHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIe3HOM, Yy4eOHO-UCCIIe10BaTeIbCKOW, TBOPUECKOW U ApPYyrux
BUJIaX JIEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
NeSITeIbHOCTH IPU BBIOJIHEHUU Y4eOHBIX, 103HABATEIbHbBIX 337124,
BBIMTOJIHEHUH XHUMHUYECKHX OKCIIEPUMEHTOB, CO3JIaHUHM Y4eOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B
nporecce 3TON yueOHOM 1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MIOBEJICHUE U MIOCTYIIKY CBOMX TOBAPUILEH € MO3UIIMHA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCJIEACTBHM MOCTYIKOB.

Teopus
CTpOECHUS
OpraHMYECKHUX
COeTMHEHNN

Humennexmyanwvhoe éocnumanue. dopmupoBaHue
MHPOBO33PEHUECKUX TMPEJCTABICHUNA O BEHIECTBE M XUMHUYECKOU
peaKuuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH ¥ COCTaBJISIOUINX OCHOBY ISl IOHUMaHUS CyLITHOCTH Hay4YHOM
KapTUHBI MUpA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Ppa3BUTHUS IPUPOABI, B3AUMOCBS3X YeJIOBEKAa C IPUPOIHOU CPENOH,
0 pOJIM XMMHUU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEM.
Ilampuomuueckoe eocnumanue. DOpMUPOBaHUE IIEHHOCTHOIO
OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAayYHOMY HacCJIEIUIO, TIOHUMAaHMs 3HAaYeHUs] XUMUYECKOW HAayKu B
KU3HU  COBPEMEHHOro  oOmectBa, CHOCOOHOCTHM  BJaJeTh
JIOCTOBEpHOW HMH(pOpMAIME O TepeloBBIX JOCTIKCHHSIX U
OTKPBITHSIX MHUPOBOM u OTEUECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTpOHCTBE MHpa U
o01iecTBa.

Hpaeécmeennoe éocnumanue. POpMUPOBAHNE MOPAIBHBIX KAYECTB,
YepT XapakTepa, HABBIKOB M MPUBBIYEK MMOBEJICHHUS.

OcobenuocTt
CTPOEHUS U
CBOMWCTB
OpraHUYECKUX
COCTUHEHUN U
nux

Kyaccuukanms

Hnmennexmyanvnoe eéocnumanue. dopmupoBaHue
MHUPOBO33PEHUYECKUX MPEACTABIECHUI O BELIECTBE M XMMHUYECKOMN
peaxkiuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH ¥ COCTaBJISIOLINX OCHOBY Ul IOHUMaHUS CYyLTHOCTH Hay4YHOM
KapTUHBl MHUpa; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
Pa3BUTHSA IPUPOIBI, B3AUMOCBS35X YEJIOBEKA C IPUPOJHOU CPENOH,
0 POJIM XMMHU B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH.




Paznean 11. Knaccol oprannyeckux coeqnHeHuii. Yriesogopoasl (11 vacon)

IIpenenbubie
YIIEBOLOPOABI

Humennexmyanwvnoe éocnumanue. dopmupoBaHue
MHUPOBO33PEHUYECKHUX IPEACTABICHUN O BEUIECTBE U XUMHYECKOU
peakuuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKHU U COCTaBIISIOIIMX OCHOBY JJI1 IOHUMAaHUS CyIIIHOCTH HAYYHOU
KapTUHBI MHUPA; NPEICTABICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS NPUPOJIBI, B3aUMOCBS35X YEJIOBEKA C MPUPOJHON CPENIoH,
0 pOJIM XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM.
300posvecoepezarouiee éocnumanue. OopMUPOBAHUE OCO3HAHUS
LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pOBBIH  00pa3 JKHU3HH, HEOOXOJUMOCTHU
coOmofieHnst  mpaBWil  0€30MacCHOCTH  TpPU  OOpalleHuH ¢
XUMHUYECKHMHU BEIIECTBAMH B OBITY U peanbHOMN )KU3HHU.
Ikonozuueckoe eocnumanue. DOPMUPOBAHUE HKOJIOTHMUYECKU
1[€JIeCO00Pa3HOr0 OTHOIIECHUS K IPUPOJIe KaK UCTOYHUKY KH3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMUS, IOHUMAHUS LIEHHOCTH 3710POBOT0
u Oe3omacHOro oOpa3a U3HH, OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY  (pM3MUECKOMY U  IICHXHYECKOMY  3JI0POBBIO,
OCO3HAHHUSA LIEHHOCTU COOIIOICHUS MPaBUIl O€30MACHOTO MOBEICHHS
npu padoTe C BEIECTBAMHU, a TAK)KE B CHTYALHUAX, YTPOXKAFOIIHUX
3I0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHMS, IOJIY4aeMble IpPU H3YyYCHHUU
XUMUH, JJIs PELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOIIEH MPUPOTHOMN
CPEIOi, MOBBIIIEHUS YPOBHS 3KOJOTUYECKOW KYJIbTYphl, OCO3HAHUS
JI00aNbHOTO XapaKTepa SKOJOTHYECKHX NpodleM U TyTed HX
pelIeHNs TOCPEICTBOM METOJI0B XUMHUU;

SKOJIOTUYECKOI'O0 MBIIIJIEHUsI, YMEHUS PYKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIIbLHOM MPAKTHKE.

Henpenenbusie
YIIEBOIOPOBI

Humennexmyanwvnoe eéocnumanue. dopmupoBaHue
MHPOBO33PEHUECKUX MPEJICTABICHUNA O BEIIECTBE U XUMHUYECKOMN
pEaKIuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYKH ¥ COCTABJISIONINX OCHOBY IS TOHUMAHUS CyIITHOCTH HAYIHOM
KapTUHBl MUpA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Ppa3BUTHUS IPUPOABI, B3AUMOCBS3X YeJIOBEKAa C IPUPOIHON CPENOH,
0 PO XUMHUH B TTO3HAHUH STUX 3aKOHOMEPHOCTEH.
300posvecoepezarouiee éocnumanue. OopMupoBaHUE OCO3HAHUS
[IEHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM  00pa3 KU3HH, HEOOXOIUMOCTH
coOnrofeHusl MpaBuUia  OE30MAacCHOCTH MPU  OOpalleHUu  C
XUMHUYECKHMH BEIIECTBAMH B OBITY U peaTbHOMN YKH3HHU.
IJkonozuueckoe eocnumanue. DOPMUPOBAHNE HKOJIOTHUYECKU
11eJIeCO00Pa3HOr0 OTHOIICHHUS K IPUPOJIe KaK NCTOYHUKY )KH3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHHUS, IOHUMAHUS [IEHHOCTH 3JI0POBOTO
u Oe3omacHOTO o00Opasza >KW3HU, OTBETCTBEHHOTO OTHOIICHUS K
CcOOCTBEHHOMY  (U3MYECKOMY U  TCHUXUYECKOMY  370POBBIO,
OCO3HAHUS IEHHOCTH COOJIIOICHHSI TIPABUIT 0€301MaCHOTO TTOBEICHUS
npu paboTe C BEIIECTBAMHM, a TAKXKE B CUTYaIlUAX, YIPOXKAIOIIUX
3I0POBBIO U KU3HU JIOJIEN;

CIIOCOOHOCTH TPHUMEHATh 3HAHWS, TMOJydaeMble MPH H3Y4YeHUU
XUMUH, T PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAFOIIEH MPUPOTHON
CpPEeJIOii, TOBBIIICHUS YPOBHS dKOJIOTUYECKOU KYIbTYPhI, OCO3HAHUS
100aTBbHOTO XapakTepa JKOJIOTHYECKHUX MpoOJieM W TyTed ux
pelIeHus MOCPEACTBOM METOJIOB XUMUMU;




9KOJIOTUYCCKOI'0 MBIINUJICHUA, YMCHHA PYKOBOJACTBOBATLCA HM B
M03HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJIbHOW MPAKTHUKE.

Apomaruyeckue
YIJI€BOAOPOAbI
(apennr)

300poevecoepezarouiee eocnumanue. PopMHUPOBAHNE OCO3HAHUS
[EHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 370pOBBIA  00pa3 JKHU3HH, HEOOXOIUMOCTHU
coOMoIeHnsT  TpaBWJI ~ OE30MAacCHOCTH  TNMPH  OOpalieHud ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY U peaTbHOMN YKU3HHU.
Jkonozuueckoe eocnumanue. DopMUPOBAHUE HKOJIOTUYECKU
[EJIECO00PA3HOr0 OTHOIICHUS K IPUPOJIE KaK UCTOYHUKY JKU3HHU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMU S, TOHUMAHUS LIEHHOCTH 3JJ0POBOTO
u Oe3omacHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY  (U3UYECKOMY U  IICHUXHYECKOMY  30POBBIO,
OCO3HAHUS [IEHHOCTH COOIIOICHUS TIPAaBHUII O€30MACHOTO ITOBEICHHUS
npu paboTe C BEIIECTBAMM, a TAaKXKE B CUTYallUAX, YIPOKAIOIIHUX
370pPOBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, IOJIy4aeMble NIpU H3YyYCHHH
XUMUH, T PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEH MPUPOTHON
CpPEe/IOii, MOBBIIICHUS YPOBHS SKOJIOTUYECKONW KYIbTYphl, OCO3HAHUS
IO0ATLHOTO XapaKTepa SKOJOTHYECKHX TpoOdJieM M TyTed HX
pelIeHus: MOCPEACTBOM METOIOB XUMUU;

OKOJIOTHYECKOTO MBINUICHHS, YMEHUS PYKOBOJACTBOBATHCS HM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOU MPAKTHKE.

Paznean II1. IlpousBoanbie yriesoaopoaos (14 yacos)

Cnuptsl,
(dheHobI

Humennexmyanwvnoe eéocnumanue. dopmupoBanue
MHUPOBO33PEHYECKUX MPEACTABICHUII O BEIIECTBE U XHUMHUYECKOMN
pEaKIy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH ¥ COCTaBJISIONINX OCHOBY Ui TOHUMAHUS CYyITHOCTH Hay4YHOI
KapTUHBI MHUPA; TPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TPUPOJIBI, B3AUMOCBS3SIX YETOBEKa C MPUPOIHON CPeoi,
O POJIM XMMHH B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH.
300posvecoepezaouiee eocnumanue. OopMUpOBaHUE OCO3HAHUS
[EHHOCTH XKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0pPOBBIN 00pa3 >KM3HU, OCO3HAHUS TOCIEACTBUN U
HENIPUSTHS  BPEAHBIX MPHUBBUEK  (YMOTPEOJICHUS  AJIKOTOJIS,
HApKOTHUKOB, KYpPEHHUs), HEOOXOAMMOCTH COONIOJIEHUSI TPaBUI
0€30MacHOCTH MPU 0OPAIIEHUN C XUMUYECKUMH BEIIECTBAMHU B OBITY
U PEAIbHOU KU3HH.

Anbaernnpl,
KETOHBI,
KapOOHOBBIE
KHUCIIOTHI U
CJIO’KHBIC

3UpHI

Humennexkmyanvnoe eéocnumanue. dopMupoBaHue
MHUPOBO33PEHUYECKUX IPEACTABICHUN O BELIECTBE U XUMHUYECKOU
peakluyy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAyKH ¥ COCTaBJISIOUINX OCHOBY Ul IOHUMaHUS CYyLTHOCTH Hay4YHOMI
KapTUHBI MUpa; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHA IPUPOJIBI, B3AUMOCBS3X Y€JIOBEKa C MPUPOJHON CPEIOH,
0 pOJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM.

A3zoTcoaepixalil
ne COCANHCHU S

Humennexmyanvnoe éocnumanue. dopmupoBaHue
MHPOBO33PEHUECKUX TMPEJCTABICHUNA O BEHIECTBE M XUMHUYECKOU
peaKiuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKH ¥ COCTaBJISIOUINX OCHOBY U1l IOHUMaHUS CyLITHOCTH Hay4YHOM
KapTUHBl MUpA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MPUPOJBI, B3aNMOCBS35X YEJIOBEKA C MPUPOJTHON CPENIoH,
O PpoJM XMMHM B TIO3HAHUM ITUX  3aKOHOMEPHOCTEH.
300posvecoepezarouiee eocnumanue. DopMUPOBAHNE OCO3HAHUS




[IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3J0pPOBbIN 00pa3 >KM3HU, OCO3HAHUS TMOCIEACTBUN U
HENPUSTUS BPEAHBIX MPHUBBIYEK  (YHOTpPEOJICHUS  aJIKOTOJI,
HAapKOTHUKOB, KYpPEHHUS), HEOOXOAMMOCTH COOJIIOICHUS MpPaBHII
0€30MacHOCTH IIPH OOPAIEHUH C XUMUIECKIMHU BEIIICCTBAMH B OBITY
Y peajbHOU JKU3HU.

Pa3znen IV. BemecTBa :KuUBBIX KJIETOK (5 4acoB)

10.

BemectBa
JKMBBIX KJIIETOK
— JKUDPBI,
YTJICBO/IBI,
aMUHOKHCJIOTHI,
Oenku

300poevecoepezarouiee eocnumanue. OopMUPOBAHUE OCO3HAHMS
LIEHHOCTH KU3HH, OTBETCTBEHHOI'0 OTHOILIEHUSI K CBOEMY 3/I0POBbIO,
YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HU (PHEpPreTHKa W MUINA,
KJIOPUHAHOCTh ~ OCJIKOB, JKUPOB, YIVIEBOAOB), HEOOXOAMMOCTH
coOmofieHust  mpaBWil  0€30MacHOCTH  NpU  OOpalleHuu ¢
XMMHUYECKHMH BEIIECTBAMH B OBITY M pealbHOM )KHU3HH.
I'pasicoanckoe eocnumanue. dopMmupoBaHUE IPEICTABICHUS O
COLMAJIBHBIX HOpPMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILEHHWH B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6III€CTBCHHO
HOJIe3HOM, y4eOHO-UCCIIe10BaTeIbCKONW, TBOPUECKOW U APYyrux
BUJAX JCSATEILHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOM
NeSITeIbHOCTH IPU BBIOJIHEHUH Y4eOHBIX, 03HABATEIbHbBIX 3a7a4,
BBITIOJTHCHHU XUMHWYCCKUX OKCIICPUMCHTOB, CO3AaHUU y‘-Ie6HBIX
IPOEKTOB, CTPEMJIEHHUS K B3aMMOIOHMMAaHHMIO M B3aMMOIIOMOLIH B
nporecce 3TN yueOHOM 1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE
HOBEJICHUE U NTOCTYIKH CBOUX TOBAPUIIEH C MO3UIIUN HPAaBCTBEHHBIX
Y IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUS ITOCIEACTBUM OCTYIIKOB.

Hroro:

34




11 kiaace

HaumenoBanue
TeMbI

KiaroueBbie BocmUTaTeJIbHbIE 3agavuu

Kom
YeCTBO
4acoB

Pazgen I. O6mas xumus (21 yacoB)

Baxneimnme
MTOHATHS,
3aKOHBI U
TEOPUU XUMHUH

Humennexmyanvnoe eocnumanue. ®opMuUpOBaHUE
MHUPOBO33PEHUYECKHUX IPEACTABICHUN O BEUIECTBE U XUMHYECKOU
peaklMy, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HAyKU U COCTaBIISIOIIMX OCHOBY JJII IOHUMAaHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUpPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MPUPOJIBI, B3aUMOCBS35X YEJIOBEKA C MPUPOJHON CPENIoH,
0 pOJIM XMMHUHU B TMO3HAHUH 3TUX 3aKOHOMEPHOCTEH.
Ilampuomuueckoe eocnumanue. DopMupoBaHUE LIEHHOCTHOI'O
OTHOIIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HaCJEAUI0, TOHUMAHMS 3HAYEHUS XUMHYECKOW HayKu B
JKU3HM  COBPEMEHHOI0  OOIIecTBa,  CIIOCOOHOCTH  BIAJETh
JOCTOBEpHON uH(MOpManued O TMEepeloBbIX JOCTHKCHHUSIX U
OTKPBITHAX MHPOBOU 51 OTEYECTBEHHOM XAMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoWCTBE MHpa U
oOuiecTna.

I'paxncoancrkoe eocnumanue. OOpMUPOBAHME MPEACTABICHUS O
COIIMAIbHBIX HOPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOHM, Yy4eOHO-HMCCIeA0BaTENbCKOM, TBOPUECKOM U JPYTrUX
BUJaX JAESITENbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM
NeSATeTLHOCTH MPHU BHITIOJHEHUN y4e€OHBIX, TTO3HABATEIBHBIX 3aj1a4,
BBIMIOJTHEHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX
MPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHMMAHHUIO U B3aMMOIIOMOIIH B
mporecce 3Toi yueOHOM 1eaTeTbHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE
MOBEJICHUE U TIOCTYITKH CBOMX TOBAPHIIEH C MO3UIIMH HPABCTBEHHBIX
Y TIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB.
Hpaecmeennoe éocnumanue. DopMupoBaHNE MOPAJIbHBIX KAYECTB,
YepT XapakTepa, HABBIKOB M PUBBIYEK ITOBEJICHHUS.

Crpoenue u
MHOT000pa3ue
BEILIECTB

Humennexkmyanvnoe éocnumanue. dopMupoBaHue
MHUPOBO33PEHUYECKUX MPEACTABIECHUI O BEIIECTBE M XMMHUYECKOMN
peaKkIuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH ¥ COCTaBJISIOLINX OCHOBY Ul IOHUMAHUS CYyLIHOCTH Hay4YHOI
KapTUHBl MUpa; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJIBI, B3AUMOCBSA3SIX YEJIOBEKA C IPUPOJHON CPEOH,
0 pOJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM.

CMmecu u
pPacTBOPHI
BEIIECTB

Humennexmyanvnoe eéocnumanue. dopmupoBaHue
MHPOBO33PEHUECKUX TMPEJCTABICHUNA O BEHIECTBE M XUMHUYECKOU
peaKiuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKH ¥ COCTaBJISIOUINX OCHOBY U1l IOHUMaHUS CyITHOCTH Hay4YHOM
KapTUHBl MUPA; NPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSA MPUPOJBI, B3aNMOCBS35X YEJIOBEKA C MPUPOJTHON CPENIOH,
0 pOJIM XMMHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEM.




XUMHYECKHUE
peakuu

Humennexmyanwvnoe éocnumanue. dopMupoBaHue
MHUPOBO33PEHYECKUX MPEACTABICHUI O BEIIECTBE UM XHUMHUYECKOM
peakuuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAYKH ¥ COCTaBJISIONINX OCHOBY IS IOHUMAHUS CyLITHOCTH Hay4YHOI
KapTUHBI MUPA; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBS3AX YeJIOBEKa C MPUPOJHON CPEeoH,
0 pOJIM XMMHUU B TMIO3HAHUM 3TUX 3aKOHOMEPHOCTEH.

Pasznea II. Heoprannuyeckasi xummusi. B3anMocBsi3b OpraHn4ecKoil 1 HEOPraHu4ecKo XuMumn

(13 v)

MeTtanibl

Ikonozuueckoe eocnumanue. DOPMHUPOBAHHE DKOJIOTHUYCCKU
1EJIECO00PA3HOTO OTHOIICHUS K IPUPOJC KaK UCTOUHHUKY KMU3HU Ha
3emite, OCHOBE €€ CyIIIeCTBOBaHUS, IOHUMAHHMSI IIEHHOCTH 3I0POBOTO
u Oe3omacHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY  (PU3MYECKOMY U  IICUXHYECKOMY  370pPOBBIO,
OCO3HAHUS LIEHHOCTU COOJIIOICHHS TIPABUII 0€30M1aCHOTO MOBEICHUS
npu paboTe C BEIIECTBAMM, a TAKXKE B CUTYallUAX, YIPOKAIOIIUX
370pPOBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, IOJTy4aeMble MIpU H3YyYCHHH
XUMUH, TS PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEH MPUPOTHON
CpPEe/IOii, MOBBIIICHUS YPOBHS KOJIOTUYECKOU KYIbTYphl, OCO3HAHUS
IO0ATLHOTO XapaKTepa SKOJOTHYECKHX TNpoOdJieM M TyTed HX
PEIICHUS TTOCPEICTBOM METO/I0B XHMHH;

OKOJIOTHYECKOTO MBINUICHHS, YMEHUS PYKOBOJACTBOBATHCS HM B
MO03HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTHKE.
Icmemuueckoe - éocnumanue.  BocmuraHue CTpeMIICHHS K
CaMOCTOSITEIbHOMY YYaCcTHUIO B U3YYEHHH HCKYCCTB, MPUOOIIEHHE K
TBOPYECKOM IEATEIBHOCTH.

4

Hemeramsl

Jkonozuueckoe eocnumanue. DOPMUPOBAHUE IKOJIOTUUYECKU
I1EJIeCO00Pa3HOr0 OTHOIICHHUS K TIPUPOJIE KaK UCTOYHHUKY JKH3HHU Ha
3emIie, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAaHUS [IEHHOCTH 3/I0POBOTO
u Oe3omacHOro oOpasza >KW3HU, OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY  (U3MYECKOMY U  TCHUXUYECKOMY  370POBBIO,
OCO3HAHUS LIEHHOCTH COOJIIOICHHSI TIPABUIT 0€301aCHOTO MOBEICHHUS
npu paboTe ¢ BEIIECTBAMM, a TAaK)K€ B CUTYAlUSIX, YTPOXKAIOIINX
370POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, TOJTy4aeMble TpU H3yYCHHUH
XUMUH, JUTS PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEH MPUPOTHON
CpPEeIOii, MOBBIIIEHUS YPOBHS dKOJIOTUYECKOW KYIbTYphI, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJIOTHYECKHX TMpoOdJieM W TyTeH Hx
pelIeHus: TOCPEACTBOM METOIOB XUMUU;

9KOJIOTHYECKOTO MBIIIICHUS,, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBHON MPAKTHKE.
dcmemuueckoe  6ocnumanue.  BocnuraHuWe CTpeMIICHHS K
CaMOCTOSITEIbHOMY YYacTHIO B U3YYEHHH MCKYCCTB, MPUOOIICHHUE K
TBOPYECKOM IESTEIHOCTH.

Heoprannuecku
eu
OpPraHUYeCKUe
BEII[ECTBA

Humennexmyanvnoe eéocnumanue. dopmupoBaHue
MHPOBO33PEHUECKUX TMPEJCTABICHUNA O BEHIECTBE M XUMHUYECKOU
peaKkiuyu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKH ¥ COCTaBJISIOUINX OCHOBY JUIsl TOHUMaHUS CYyIITHOCTH HAYYHOMN
KapTUHBl MHUPA; NPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPUPOJIBI, B3aNMOCBS35X YEJIOBEKA C MPUPOJTHON CPENIoH,
0 pOJIM XMMHUHU B IO3HAHUM ITUX 3aKOHOMEPHOCTEM.




IIpousBoAcCTBO U
IIPUMEHEHHE
BEILIECTB U
MaTepHuaoB

Jkonozuueckoe eocnumanue. DOPMUPOBAHUE HKOJIOTHUECKU
11€JIeCO00Pa3HOr0 OTHOIIEHUS K IPUPOJIE KaK UCTOYHUKY KH3HU Ha
3emiie, OCHOBE €€ CYIleCTBOBaHUS, IOHUMAaHUSI IEHHOCTH 3/10POBOTO
u Oe3omacHOro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K
COOCTBEHHOMY  (U3MYECKOMY U  TICHXHYECKOMY  3JI0pPOBBIO,
OCO3HAHHUSA LIEHHOCTU COOJIIOICHUS MPaBUIl O€30MaCHOTO MOBEICHHS
npu paboTe C BEIIECTBAMH, a TAKXKE B CUTYaIUAX, YIPOKAFOIIUX
3JI0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, IOJIydaeMble MPU HIYYCHUH
XUMUH, JJIs PELICHUS 3a/1a4, CBA3aHHBIX C OKPYKAKOUIEH NPUPOTHON
CpeioH, MOBBIIICHUS! YPOBHS SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUS
J100aTbHOTO XapaKTepa SKOJOTHYECKHX MpodiieM U MIyTed HX
pElIeHUs]  TOCPEJACTBOM  METOJIOB  XHMHH;  3KOJIOTHYECKOTO
MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTbCA MM B II03HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

Tpyooeoe eéocnumatue. dopMupoBaHue UHTEpeca K
MPAKTUYECKOMY M3YUCHHUIO MPOPECCH M TPyaa Pa3IuIHOTO POJa,
YBa)XEHUE K TPYAY U Pe3ysbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM
YUCJI€ HAa OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHUW IO XUMUH,
OCO3HAHHOTO BbIOOpA MHAMBUAYAIBHON TPAEKTOPHH MPOI0JDKEHUS
00pa3zoBaHus ¢ y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K
XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH; YCHENIHON
NpoPECCHOHAIBHON  JIEATEIBHOCTH M PAa3BUTHUA HEOOXOIUMBIX
YMEHHI{; TOTOBHOCTh aJalTHPOBATHCS B MPO(hECCHOHATIBLHON Cpee.

Uroro:
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