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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1m0 XWMHUM Ha YpOBHE CpeAaHero oomero oOpazoBaHus pa3zpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa «0O0 oOpazoBanmm B Poccuiickoit deneparum», TpedoBaHUN K
pesyabTataM OCBOCHHMA (ernepanbHOl  00pa3oBaTeIbHONM MPOrpamMMbl  CPEAHEro  OOmIero
oOpa3oBaHusi,  mIpelcTaBieHHbIX B DenepaqbHOM  TOCYIApCTBEHHOM  00pa3oBaTeIbHOM
crangapte COO, c¢ yuérom Kounenuuu mnpenosaBaHusi ydeOHOTO IpeaMera «XUMHS» B
oOpa3oBaTenbHbIX  opranm3anusax  Poccuiickoit  ®@expepanuy, pealM3ylOlUX  OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

I.COAEP’ KAHUE YYEBHOI'O IPE/IMETA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH

[Ipenmer  opraHuueckod  XUMHUM: €€  BO3HUKHOBEHHE, pa3BUTUE U  3HAUCHUE
B IIOJIy4YEHHH HOBBIX BEUIECTB M MATE€pHAIOB. TeopHus CTPOCHMSI OPraHUYECKUX COCIAMHEHUN A.
M. BytnepoBa, €€ oOcHOBHBIC MOJNIOKEeHHUS. CTPYKTYpHBIE (DOPMYIIBI OpPraHMYECKUX BEIICCTB.
I"'omosorus, nzomepust. XuMudeckas CBsI3b B OPraHUYECKUX COEMHEHUAX — OJUHAPHBIE U KpaTHBIE
CBSI3H.

[IpencraBiaeHue o KiacCU(pUKALMKM OPraHUYECKUX BellecTB. HoMeHKIaTypa opraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS BaKHEHIIMX IPEACTAaBUTENEH KIaccoB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YYEHHUs BEIIECTB M MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3llaMu OpPraHMYeCKHUX BEIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEILECTB, HAOIIOICHNE U OMMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILIECTB IPU HArpeBaHUU (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOECHHUE, TIOMOJIOTMUECKHH psf. MeTraH M 3TaH — MpocTedlne
MPEJICTAaBUTENIN AJIKaHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peaklny 3aMelIeHUs U TOPEHNUs),
HaXO0XJIEHNE B IPUPOJIE, TOTYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI psii. DTHIEH U MPONHWIEH — IMpOoCTeHIIne
NpPEJCTaBUTENIN AJKEHOB: (pU3Myeckue M XHUMHUYECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluM, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyrtanuen-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BaKHEHIINME XUMHYECKHUE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOIMYECKHH psll. AlleTUIeH — NpocTeliumit
IPEJICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3NYECKME U XMMHMYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), ITOJIyUEHNUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHE, (PU3MUECKHE M XHWMHUUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHUS W HUTPOBAHMs), NOJIYYEHHE W MNpuMeHeHue. Toayon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue ceOUCmMBa (peakyuu 2ano2eHUposanus U HUMpPOBAHUs), NONYYeHUe U
npumenenue. TOkcMuHOCTh ~ apeHOB.  ['eHeTHueckas  CBA3b  MEXAYy  YIJIEBOJOPOJAMHU,
MPUHAJISKAITIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKU YTIIEBOAOPOAOB. IIpUpoaHbIM ra3 M MOMyTHBIE HE(TSIHbIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CriocoObl nepepadoTku He(TH: EepEeroHKa, KPeKUHT (TePMHUECKUH,
KaTaJIMTHYeCcKui), muponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTrosib ¥ IPOAYKTHI €0 MepepadoTKH.

OKCHEPUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M MX NPEBpAIECHUN: O3HAKOMIIEHUE C
oOpa3lamu IjacTMacc, KaydykoB M pe3uHbl, Koiuiekuuu «HepTts» u «Yromp», MoaenupoBaHue




MOJIEKYJl  yIJIE€BOJOPOJAOB M  TaJlOTCHONPOM3BOJIHBIX, IPOBEIECHUE NPAKTUYECKOW PabOTHI:
MI0JIy4Y€HHUE 3TUIIEHA U N3YUYEHUE €TI0 CBOWCTB.

PacuérHble 3a1aun.

Brruncrienus mo ypaBHEHHI0O XUMHUECKOW peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXOTHOTO
BEIIIECTBA UJIM NPOJYKTa PEaKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xaiue oprannyeckue coeiHHEHUs!

[IpenenpHble OJHOATOMHBIE CHHPTHL. METaHONI W JTAHON: CTPOEHHUE, (usmuecKkue u
XMMHUYECKHE CBOMCTBa (peakUuu C AaKTMBHBIMM METaJUIAMHU, TaJOr€HOBOJOPOJAMH, T'OPEHHE),
npuMeHeHue. BogopoaHbie cBs3u MeXly MOJIEKYJIaMU CIIUPTOB. /IeficTBHE MeTaHOIa U 3TaHOJIa Ha
OpraHM3M 4eJI0OBEKa.

MHOroaTOMHBIE  CHHPTHL. OTHICHIJIMKOIb M TIULEPUH: CTpOeHHUe, (U3HUecKue u
XMMHUYECKHE CBOWCTBA (B3aMMOJECHCTBHE CO LIEIOYHBIMU METAJIJIaMU, KaueCTBEHHAsl peaklus Ha
MHOroaToOMHble coupThbl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue TIiMLEpUHA U
STUJICHIJIMKOJIS.

@DeHOo: CTpOeHUE MOJIEKYIbl, (PU3HMUECKUEe U XUMUYECKUE CBOMCTBA. TOKCHMUHOCTH (eHoa.
[Tpumenenue penona.

Anpaeruapl U KkemoHnvl. DopMalblerus, aueTanbIeruja: CTPOCHHE, (QU3MYECKHE U
XMMHUYECKHE CBOMCTBa (peaklUM OKUCIEHUS M BOCCTAHOBJICHMs, KayeCTBEHHbIE PpEaKLUH),
[I0JIy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTH. MypaBbuHAsi W YKCYCHas KHUCJIOTHI:
CTpoeHue, GU3NIEeCKne U XMMHUYECKHE CBOWCTBA (CBOICTBA, OOIIHME IS KiIacca KHUCIOT, PeaKius
sTepuduKalMM), IMoJydyeHHue | mnpuMeHeHue. CTeapuHOBass U OJEUHOBAas KHUCIOTBHI Kak
IIPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHMCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHUCIJIOT, X
MOIOIIIEE ACHCTBHE.

Crnoxnble >QHUpPBl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [MIponm3 CIOXKHBIX 3()UPOB.
Kupsl. I'naponus xxupos. IIpumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrieBonpl: cocTaB, KiacCU(PpUKAIMS YIIIEBOIOB (MOHO-, M- M TOJUcaxapuisl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3UUECKHE U XUMHUECKUE
cBoiicTBa (B3aumozeiictBue ¢ ruapokcuaoM Meau(ll), okucieHne aMmMuadyHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBieHHE, OpOKEHHE TIJIOKO3bI), HAXOXJIEHUE B MPHUPOJE, IMPUMEHEHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnosioza Kak NpupoiHsle noaumepbl. CTpoeHHME Kpaxmala M ILIEeJUTFOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIEPUMEHTAJILHBIE METOJbl WM3YYEHUs BEUIECTB W WX NPEBPAIICHUN: IIPOBEACHHUE,
HaOJII0/IEHUE U ONMCAHKE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HTaHoida okcuaoM Meau(Il)), MHOroaToOMHBIX CIUPTOB
(B3aumopeiictBue TaunepuHa ¢ ruapokcuaoM Mmenu(Il)), anpaerumoB (OKHCICHHE aMMHUAYHBIM
pactBopoMm okcuaa cepebpa(l) u ruapoxcunom meau(ll), BaumoneiicTBue kpaxmana ¢ HOAOM),
IIPOBEJICHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHeble 3a1a4u.

Boruncnenus no ypaBHEHHUIO XMMHUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA MJIM MPOJYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHl Kak aM(oTepHble opraHudeckue coennHeHus. dusnueckue U XUMHUYECKUE
CBOWCTBA AMMHOKHUCIOT (Ha MpuUMepe TIIuiuHa). buomormyeckoe 3HaueHHE aMHUHOKHCIOT.
IlenTmaer.

benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. llepBuuHas, BTOpHYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOJIM3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIIUi Ha OeJKH.




DKCIIEpUMEHTAILHBIE METOJbI M3YYEHHs BEIIECTB M HMX NPEBpAIICHHUM: HAOIIOJCHHE W
OTIMCAaHUE JIMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalusi OCIKOB MPH HATPEBAHUU, [IBETHHIC PEAKIIUU
OEJIKOB.

BbicokoMosIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COCAMHCHHI: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb MOJMMEPH3AINH, CPEIHSS MOJIeKyIsipHas Mmacca. OCHOBHBIE METOJIbI
CHUHTE3a BRICOKOMOJICKYJIIPHBIX COSTUHCHUH — TIOJTMMEPU3AIIHSl U TTOJIMKOHICHCAITUS.

DKcIepUMEHTAIbLHBIE METOALI M3YUEHHS BEIIECTB M HX IPEBPAIIEHHI: O03HAKOMIIEHHE C
o0OpasiaMu IPUPOTHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMUUECKUH ayeMeHT. AToM. Snpo aroma, M30TOMBI. ODJEKTpOHHAs  000JOYKa.
DHepreTUYecKue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiH, s-, P-, d- amemeHTh. OCOOEHHOCTH
pacrpenenenusi 3JIEKTPOHOB MO OpOHTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypalus aTOMOB.

Ilepnonnueckuit  3akoH U llepuogmyeckas cucreMa XUMHUYECKHX JJIeMEHTOB [l
H. Menpeneesa. Cpsa3p nepuoaudeckoro 3akoHa u Ilepuonnyeckoil cHUCTEMBI XMMHYECKHX
anemenToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00Pa3yeMbIX UMHU IPOCTBIX U CIIOKHBIX BEILECTB 110
rpynmnam 4 rnepuojam. 3HaueHue NepruoANYecKOro 3aK0Ha B pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBS3b. Buabsl XuMuyeckod CBs3M (KOBaJIGHTHas
HEToJIsIpHasl ¥ TOJspHAs, WOHHAs, MeTajuiideckas). MexaHu3Mmbl 00pa30BaHUs KOBAJICHTHOU
XUMHUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKLEeNTOpHBIH). BomoponHas cBs3b. BajleHTHOCTB.
DneKTpooTpULaTEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJSIPHOIO M HEMOJIEKYJIIPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIUIMUECKUX pEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTne 0 gucnepcHbIX cucrteMax. VICTMHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas noiis
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHui. HoMmeHkiiaTypa HeopraHM4eCKMX BEIECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEILECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIaCCaM.

Xumunueckass peaxkuus. Kraccupukanus XMMHUYECKHMX peakuuid B HEOPraHWYECKOM U
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBHUCHMOCTh OT pa3iu4HbIX (akTopoB. OOpaTUMbIE pPEaAKIMH.
Xumnueckoe paBHOBecue. DakTOpbl, BIMAIOIME HA COCTOSHME XHMHUYECKOIO PpPaBHOBECHS.
ITpuniun Jle [larense.

OnektponauTnueckas auccouuanus. CuibHble W ciadble 3eKTpoiauThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTpaJIbHAs, LIEJIOYHAs.

OKMCIUTEBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKcliepUMEeHTaIbHbIE METO/Ibl M3YUYEHUS BEIECTB U UX NPEBPALICHUN: IeMOHCTpalus TaOIuIl
«ITepnognueckass cucrema xumuyeckux siemeHTOB JI. WM. MeHueneeBa», H3ydeHUE MOJENen
KPUCTAIIIMYECKHUX pPELETOK, HaOro1eHue
U ONHUCaHHE JAEMOHCTPALMOHHBIX M JJAOOPATOPHBIX OMBITOB (pasiio’KeHUE MEPOKCHIa BOJIOpPO/Ia B
IPUCYTCTBUU  KaTalM3aTopa, OIpPENEIICHUE Cpedbl pacTBOPOB  BEIIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO HMHJUKATOpA, PEaKIMH HOHHOTO OOMEHa), MpOBEJEHHE MPAKTUYECKON paboThI
«Bnusinue pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMUUYECKON pPEeaKIIum».

PacuérHble 3a1auu.

Pacu€rbl Mo ypaBHEHMSIM XMMHYECKHX pEaKLUi, B TOM YHUCIE TEPMOXMUMHYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEIIECTBAY.




Heopranuveckast xumust

Hewmerannsl. [lonoxxenne Hemeraiios B Ilepuoanyueckoi cucteMe XMMUYECKUX JIEMEHTOB /.
U. MenneneeBa u OCOOCHHOCTH CTpoeHHs aToMOB. Dusmueckue CBONCTBA HEMETAJIOB.
AJoTponusl HEMETaUIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriepoaa).

XYUMUYECKHE CBOWCTBA BAXKHEWIIUX HEMETAJIOB (TajJoreHoB, cepbl, a3oTra, (ocdopa,
yriiepojia ¥ KpeMHUsl) U UX COCAMHEHUN (OKCHJIOB, KUCIOPOICOEPKAIINX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenue meraiioB B Ilepronnueckoil cucreMe XMMHYECKHX 3JI€MEHTOB /l.
U. MenneneeBa. OCcOOCHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. OOmue
¢uzmdeckue cBorcTBa MeTauioB. CIUIaBbl METALIOB. DJIEKTPOXUMHUYECKUN Pl HANPsHKEHUN
METaJIOB.

XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUM, Kajdud, KaibI[Mi, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCTUHEHUM.

O61mue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHnenrne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHbBIC METObl U3YUEHUS BEIIECTB U UX MPEBPALICHUN: U3yUYECHUE KOJUICKIIUU
«Mertaibl U criaBbl», 00pa3lloB HEMETAUIOB, PEIIeHNE SKCIIEPUMEHTANIBHBIX 3a/a4, Ha0II0IeHNe
U ONKHCAHWE JCMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THUIPOKCHIIA
ATIOMHUHUS C PACTBOPAMH KUCIIOT M IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMK HAa KaTHOHBI METAJIIOB).

PacuérHble 3a/1a4uu.

Pacuétbl macchl BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEHIECTB, Pacu&Thl MacChl (00bEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumMuu B 0OecrieyeHUH HKOJIIOTUYECKOM, SHEPreTUYeCKOW M MUIIEBOM 0e30MacHOCTH,
pa3BUTUU MeIUIMHEL. [loHATHE O HAYYHBIX METOJaX IMO3HAHMS BEIIECTB U XMMHUYECKUX PEaKITUH.

[IpencraBienust 00 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO MOJTYYEHHs BaXKHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEpUAJOB: BAXHEHIINE CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAacKd, CTEKI0, KepamMHuKa, MaTepuaibl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHe U MUHEPaJIbHbIC yI0OpEHUSI.

XuMHsT W 3I0pOBbE UEJIOBEKAa: TMpaBWja HCIOIb30BAHUS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuia 0e30MmacHOTO WCIIOJIb30BaHUs rpenaparoB OBITOBOM XUMUHU
B IOBCEHEBHOM KU3HM.

1. IJTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUASA
JIMYHOCTHBIE PE3YJIBTATbBI
I'paikaaHcKko - maTpUOTHYECKOE BOCIIUTAHHE:
— OCO3HaHHS OOY4YalOIIMMHUCS CBOMX KOHCTHTYLHMOHHBIX IIpaB M O0OSI3aHHOCTEH, YBaXXEHHUS K
3aKOHY M IIPABOIOPSIIKY;
— TPEACTaBICHUS O COLMAIBHBIX HOPMAaxX M IpaBUjIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;
— TOTOBHOCTHM K COBMECTHOW TBOPYECKOM MEATENbHOCTH NPU CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;
—  CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JIPYTUX MPHU
aHaJ3e Pa3IMYHbIX BUJIOB YUE€OHOH NesATETbHOCTH;
— ILIEHHOCTHOI'O OTHOILIEHHUs K UICTOPUYECKOMY U HAYYHOMY HACIEAUI0 OT€UECTBEHHOU XUMHUH;
— YBaXEHHUsS K INPOLECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTUUYECKOTO NMPUMEHEHHsS XMMUH,
OCO3HAHMsI TOTO, YTO JOCTHMIKEHUS HAYKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOAEHUH, KPOMOTIMBBIX
JKCIEPUMEHTAJIBHBIX [IOUCKOB, IIOCTOSIHHOTO TPY/a YUYEHBIX U IPAKTUKOB;



— HWHTepeca M MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUU U IMOCIEIYIOUIEM aHain3e MHPOpMauu O
MEePEOBbIX TOCTUKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

JlyXOBHO-HpPABCTBEHHOE BOCIIUTAHMS:

—  HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

— CIIOCOOHOCTH  OLEHHMBATh  CHUTYallMM,  CBSI3aHHBIE C  XUMUYECKHUMH  SIBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

— TOTOBHOCTH OLEHHMBATh CBOE IIOBEICHUE U TMOCTYNIKM CBOMX TOBAapUIUEH C NO3UIMUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

dusnyeckoe BOCNHTAHUE, (POPMHPOBAHHE KYJBTYPbl 3I0POBbS M 3MOLMOHAJIBLHOIO
OJ1aronmoJryymsi:

— OCO3HAaHHUS TIOHMMaHUs IIEHHOCTEH 3JJ0POBOTO M OE30MacHOTO 00pasa >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 37I0POBbIO;

— coOnroaeHwus mpaBuil 0€30MaCHOTO OOpAIICHHSI C BEIECTBAMU B OBITY, TOBCETHEBHOM )XKU3HU U B
TPYJOBOM JESITENbHOCTH;

— TIOHMMAaHHUS [IEHHOCTH MPAaBWI MHIUBUIYATHLHOTO W KOJUICKTHBHOTO 0€30MacHOTr0 IMOBEACHHS B
CUTYalUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

— OCO3HaHMsI TIOCIEJACTBUA M HENPUITHS BPEAHBIX MPUBBIYCK (YHNOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

TpyaoBoe BocnuTanue:

— KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbLCKOH  JESTENbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

— YCTaHOBKH Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTHUUECKUX 3a7a4 COLUATbHON HAPaBIEHHOCTH
(B paMKax CBOETO KJjiacca, IIKOJIbI);

— UWHTepeca K MPaKTUYECKOMY HU3Y4YEHHIO Mpodeccuil pa3iauyHOro poia, B TOM YHUCIIe Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUI 10 XUMUU;

—  YBaXEHUS K TPYY, JIOASIM TPYJa U pe3ysibTataM TPYyA0BOH eATeIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUIYaJTbHON TpacKTOpHH oOpa3oBaHUs, OyIyIei
npodeccuu M peanus3alui COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

JK0JI0THYEeCKOe BOCIIUTAHME:

—  DKOJIOTMYECKH I1eJIeCO00Pa3HOT0 OTHOIICHUS K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KUZHH
Ha 3eMiie;

— TOHUMaHMS TJ00aJBbHOTO XapakTepa OHKOJIOTHYECKUX NPOOJIeM, BIUSHUS HKOHOMHYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

— OCO3HaHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JIOCTHKECHUN XUMHH [JIsl PEIICHUS BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIB30BAHNS;

— AKTUBHOI'O HENPUATHS JEUCTBUH, NIPUHOCAIINX BPEA OKPYXKAIOLIEH NMPUPOJHON Cpele, YMEHUs
MPOTHO3UPOBATh HEOIArOMPUATHBIE JKOJOTHYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX ACUCTBUI U
MpeaoTBpaniaTh ux;

— HaIW4usl Pa3BUTOTO DKOJOTMYECKOTO  MBILIUIEHUS, SKOJOTHYECKOW KYJIbTYpbI, OIBITA
JeATeTLHOCTH AKOJIOTHYECKON HaAINPaBJICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCSI UMHU B TO3HABATEILHOM,
KOMMYHHKATHBHOW M COIUAIBHON MpPAKTHKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSTH
UAE0JI0ruH XeMopoouu;

IleHHOCTH HAYYHOI0 MO3HAHUSA'

— c(opMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKH;

— TOHHUMaHHS CHeMUUKH XHMHHM Kak Haykd, OCO3HaHus e€ poau B  (OPMHPOBAHUH
paIMOHATHHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU L[EJIOCTHOTO MPECTABICHUs 00 OKpPYKAIOIIEM MUPE
KaK O €MHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUHU MIPUPOTHBIX 3aKOHOMEPHOCTEN U pelieHrur mpooieM
COXpaHEHUs MPUPOJIHOTO PABHOBECHS;

— yOeXIEHHOCTH B O0OCOOOW 3HAYUMOCTH XHUMHUU IS COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPABICHHOCTH M BXKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUANTBbHON KyIbTYPHI,



pelIeHNH TI00albHBIX NPOOJIeM YCTOMYHMBOIO PAa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOMH,
IUINEBOM M HKOJOTHYECKOM 0€30IaCHOCTH, B PA3BUTUU MEIHMIIMHBI, 00ECIIEYCHNN YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJIOIHYECKH KOM(POPTHOM JKU3HU KaXKJI0I0 4jieHa 00I1eCTBa;

—  eCTECTBEHHO-HayYHOW IPaMOTHOCTH: IOHMMAHHUS CYIIIHOCTH METOOB I103HAHUS, UCIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIOJIb30BATh [10JIy4YaeMble 3HAHUS Ul aHAIM3a U OObIACHEHMS
SBJICHUI OKPY’)KAIOLIETO MUpa M MPOUCXOAALINX B HEM HM3MEHEHUH, YMEHHS JellaTh 00OCHOBAHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAy4yHbIX ()AKTOB M MMEIOIIMXCS JAHHBIX C LEJIBIO MOJIyYEHHUsS JOCTOBEPHBIX
BBIBO/IOB;

—  CIIOCOOHOCTHM CaMOCTOSITEJIHO MCIIOJIb30BaTh XMMUYECKHE 3HAHMA NI PELleHHs MpobieM B
pEeaJIbHBIX KU3HEHHBIX CUTYalLUsX;

— HMHTEpeca K NO3HAHUIO U UCCIIEN0BATEIIbCKON ACSTEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Opa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY
HOJIyYEHHIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

— HHTEpeca K OCOOCHHOCTSIM TPY/Aa B pa3IUUHBIX chepax mpodecCHoHaNbHOMN AesITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

YHuBepcaibHblIe O3HABATEJIbHbIE 1eliCTBUSA

1) 0azoevle nozuuecKkue oelcmeus:

* CaMOCTOSITENILHO (POPMYIIMPOBATH U aKTyalIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

* OIIPEICNIATh LETN JEATEIBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHHUS, COOTHOCUTH
pe3yNbTaThl JEATEILHOCTH C TOCTABICHHBIMU IEJISIMU;

* MCIIOJIB30BATh NIPH OCBOCHUU 3HAHWH MPUEMBI JIOTUYECKOTO MBIINIICHHS — BBIICIATh XapaKTePHBIC
MpPU3HAKW MOHATUN U YCTAaHABIUBATh MX B3aHMMOCBSA3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS JIJIs
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

* BEIOMpPATh OCHOBAHUS M KPUTEPHH TSI KJIaCCU(DUKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

* YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3y4aeMbIMU SIBJICHUSIMU;

* CTPOUTH JIOTHYECKHE paCCyX JACHUs (MHIYKTHBHBIC, ACTyKTUBHBIC, IO AaHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTUBOPEUYUS B PACCMATPHUBACMBIX SBJICHHUSX, (DOPMYIHpPOBATH BBIBOJIBI U
3aKTFOYEHHUS,

* IPUMEHSTH B IMPOIIECCe MO3HAHUS, UCIOIh3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICITH,
peoOpa3oBLIBATh MOJENbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMUYecKas
dopMysia, ypaBHEHHE XHMHYECKOW peaKkIWh — TPH PEIICHHH YyYeOHBIX TI03HABATEIBHBIX U
MPAKTUYECKUX 3a]a4, TPUMEHSATh Ha3BaHHBIEC MOJICIbHbBIE TIPECTABICHHUS /IS BHISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYCCKUX PEaKIIUU.

2) 0azoevle uccnedosamenvckue 0eucmeus:

* BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMHUUYCCKUX PEAKITUN;

* hopmynrpoBaTh LM U 3a/JaYd UCCIEIOBAaHUS, MCIOIB30BaTh MOCTABICHHBIE U CAMOCTOATEIHHO
c(hopMyJIMPOBAaHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHHS W OCHOBBI JIJIsi (DOpMHpOBAHUS
TUIOTE3bI 0 TPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYKICHUN;

* BIIQJICTh  HABBIKAMH  CAMOCTOSTEIHHOTO  IUIAHUPOBAHUS W MPOBEJCHUS  yUYCHUUICCKUX
OKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHHUS HAOMIOJaTh 3a XOAOM TIPOIEcca, CaMOCTOSTENLHO
MIPOTHO3MPOBATH €r0 Pe3yiIbTar, GopMyIHUpOBaTH 000OMIEHUS U BBIBOIBI OTHOCHTEIHHO JIOCTOBEPHOCTH
pe3yNbTaTOB MCCIIEI0BAHUS, COCTABIISITH 0OOCHOBAHHBINA OTUET O TIpOeNIaHHOM paboTe;

* IPUOOPETATh ONBIT YYCHHUYECKON HCCIIeIOBATEILCKON W TPOEKTHOH JEATCIIBHOCTH, MPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHHOMY IOMCKY METOJIOB PEIICHUs MPAKTHUECKUX 3ajad,
MIPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUSI.

3) paboma c unghpopmayueii:

* OPUCHTUPOBATHCA B PA3IMYHBIX HMCTOYHHKAX WHGOpMAIMU (HAYYHO-TIOMYJISIpHAS JIUTEparypa
XUMHYECKOTO COJIEPKaHMs, CITPaBOYHbBIE TocoOusi, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMAITHIO
pa3MYHBIX BUIOB W (OpPM TPEACTABICHUS, KPUTHUYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HETPOTUBOPEUYNUBOCTH;



* (hopmyHMpoBaTh 3aMpochl M MPUMEHATH pa3iNuHble METOABI MPHU MOUCKE U O0TOOpe MH(pOpMaluy,
HEOOXOIUMOM TSI BRITIOTHEHUS YUEOHBIX 3a/1a4 OMPEIeIEHHOTO THIIA,

* IpHOOpETaTh OMBIT KCIOJB30BAHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH H
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

* CaMOCTOSITENIBHO BHIOMPATh ONTUMANIbHYIO (hopMy mpencTaBieHus nHGopMaluu (CXeMbl, rpaduku,
JarpamMmbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

* MCIIOJIb30BAaTh HAYYHBIH fA3BIK B KAa4e€CTBE CPEACTBA MpH padOTe C XMMHUYECKON HH(MOpMaLUe:
OPUMEHSTh MEXIpeIMETHbIE ((PU3NYecKue M MaTeMaTHYeCKHe) 3HAKH W CHUMBOJBI, (HOPMYIIHI,
ab0OpeBHaTypbl, HOMEHKIIATYPY;

* HCIIOJIB30BaTh U MPEe0OPa30BHIBATh 3HAKOBO-CUMBOIMYECKUAE CPEICTBA HATIISTHOCTH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eiiCTBUS

1. oowenue.

* 3a/1aBaTh BOIPOCHI o CYLIECTBY  OOCYXIaeMOil  TeMbI B X0Je  Juainora
W/WIH  JUCKYCCHH, BBICKA3bIBaTh WJEH, (OPMYJIHUPOBATH CBOM TPEUIOKCHHUS OTHOCUTEIBHO
BBITNIOJIHEHUSI TPEATIOKEHHOM 3a/1a4H;

2. COBMECMHAA 0eAMENbHOCHIb:

* BLICTYIIaTh C IpPE3EHTAllMel pe3yJbTaTOB I103HABATEIbHOM  JESATEIIBHOCTH, I1OJYYEHHbIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMH IIPH BBIMOJHEHHH XHMHYECKOTO JKCIEPHMEHTA,
NPAKTHYECKONH pPabOTHl 10 HCCICJAOBAHUIO CBOWCTB HM3y4YaeMBIX BEIIECTB, pPeAlM3allMd y4eOHOro
pOEKTa u (GopMyIHpOBaTH BBIBO/IbI
Mo pe3yJibTaTaM IMPOBEACHHBIX MCCICNOBAHUM IMyTEM COTJIACOBAHUS IMO3UIIMK B XOJE OOCYXICHUS U
o0MeHa MHEHHSAMH.

OBJ1aJleHHe YHUBEPCAILHLIMH PEryJIATHBHLIMH JeCTBUSIMH:

1) camoopeanuzauusn:

* CAMOCTOSITEIILHO IJIAHUPOBATH M OCYIIECTBIIATH CBOKO MO3HABATEIBHYIO JEATEIBHOCTD, OIPEIEIIssi
eé IenM M 3aj]a4d, KOHTPOJHMPOBATh M IO Mepe HEOOXOIAMMOCTH KOPPEKTHPOBATH IpejjiaracMblii
QITOPUTM JIEHCTBUM TPHU BBITOJHEHUN Y4EOHBIX M HCCIIEOBATEIbCKUX 3a/ad, BbIOMpaTh Haubolee
3 GEKTUBHBIN CIIOCOO WX PeNIeHHs ¢ YYETOM IOJYYEeHHs HOBBIX 3HAHHWM O BENIECTBAX M XMMHUYECKUX
peaKIusx;

* 2) camokonmponb:

* OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a i CAMOOIIEHKH.

HNPEAMETHBIE PE3YJBbTATDBI

K xoHny o0y4yenus B gecATomM Kjaacce 00yq4aromuiicss HAy4uTCs:

BJIAJIETh CHUCTEMOW NPEICTABICHUM O XMMHUYECKON COCTABISAIOIIECH €CTECTBEHHO-HAy4YHOW KapTUHBI
MHUpa, POJM XUMHUHM B IO3HAHWU SIBJICHUH NPHUPOJbI, B (OPMUPOBAHMM MBILIUIEHUS MU KYJIbTYphI
JUYHOCTH, €€ (PYHKIMOHAJIBbHOW TI'PAaMOTHOCTH, HEOOXOAMMOW MJisi pelIeHUs MPaKTUYECKUX 3aj1ad U
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpee;

BJIAJIETh CHCTEMOW XHMMHMYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOUINE IOHSATHUSA
(XMMMYECKHI  2J€MEHT, aTOM, DJEeKTpPOHHas o0O0OJOYKa aromMa, MOJIEKYyJia, BaJEHTHOCTb,
AIEKTPOOTPHUIIATENILHOCTh, XUMUYECKas CBsA3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpalléHHas),
MOJIb, MOJISIPHASI Macca, MOJSIPHBIA 00BEM, yIJIepoJHbIN CKeJeT, (pyHKIUOHANbHAs TpyIa, pajauKal,
W30MEepHsl, U30MEPBI, TOMOJIOTHUYECKHUI Psii, TOMOJIOTH, YTIEBOAOPO/BI, KHCIOPOJ U a30TCOEpKallINe
COEIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS); TEOPUU U
3aKOHBI (TEOpHSI CTPOCHUSI OpraHudeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE OHMMAHHUS MPUUYNHHOCTH U CUCTEMHOCTH XUMUYECKHUX SBJIEHUH, (PAKTOJIOTHUECKHE CBEJICHUS O
CBOWCTBaX, COCTaBe, MOJyUYEeHUH M O€3011aCHOM HCIOJIb30BAHUN BAKHEHIIMX OPraHMYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOMN JEATEIbHOCTH YEJIOBEKa;




BBISIBJISITh XapaKTEPHbIE MPU3HAKKA TOHATHH, YCTaHABIMBATh WX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME TMOHSATUS MPHU ONHUCAHUM COCTaBa, CTPOCHHUS W MPEBPALICHUN OPraHHUYECKUX
COCIUHCHMI,

WCIIOb30BaTh XUMUUYECKYIO CHUMBOJIMKY JUJIS COCTaBJIEHHUS MOJCKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHOMW) (POPMYJI OPraHMYECKHX BEIIECTB M ypPaBHECHUN XUMHUYECKUX PEAKIIUH,
M3TrOTaBIMBATH MOJIEM MOJIEKYJ OPraHMYECKUX BEHIECTB JUISl WUIIOCTPALMM MX XUMHUYECKOrOo M
MPOCTPAHCTBEHHOT'O CTPOCHUSI;

yCTaHABJIUBATh MPUHAIJICKHOCTh U3YUEHHBIX OPTaHUYECKUX BEIECTB MO UX COCTABY M CTPOCHUIO K
omnpeneaéHHOMY  KJIacCy/TpyIIie COCIMHEHHH (YTJIeBOAOPOMBI, KHCIOPOJ HW  a30TCOJEpIKallHe
COC/IMHEHMS, BBICOKOMOJICKYJISIPHBIE COEIMHEHHUs), JaBaTh KM Ha3BaHUA [0 CHUCTEMAaTHYECKOU
Homenkinarype (IUPAC), a Taxke NpUBOAUTH TPUBHAJIBHBIC HA3BaHUS OTIEIBHBIX OPTaHHMYECKHX
BEIICCTB (ITWUJICH, WPOMWICH, AaleTUJICH, OJTUJICHTIUKONb, TIHIepuH, ¢eHon, dopmanpaerus,
alleTalIbJICTH/l, MypaBbUHAas KUCJIOTa, YKCYCHasi KMCJIOTA, OJICMHOBAs KUCJIOTa, CTeapUHOBAas KHUCJIOTA,
TIII0K03a, PPyKTO3a, KpaxMal, IEJUTI0I03a, TIIUIINH);

OTIPEICIATh BUJIbI XUMHYECKOU CBSI3U B OPTaHUUYECKUX COSAMHEHUSAX (OMHAPHBIC U KPATHBIC),

MIPUMEHSITH ITOJIOXKCHHSI TCOPUHU CTPOCHHSI OpraHudecKux BermecTB A. M. Bytneposa i 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

XapakTepu30BaTh COCTaB, CTPOCHHE, (U3MYECKHEe W XHMHUYCCKHE CBOWCTBA  THUIHYHBIX
MPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, STHWJICH, NPOIWJICH,
aneTwiieH, OyraaueH-1,3, merunOyraaueH-1,3, 6eH30JI, METaHOJ, dTAHOJ, ITUJICHIJIMKOIb, TIUICPHH,
deHon, ameranbaeruja, MypaBbUHAS M YKCYyCHas KHCIOTBI, TIJIFOKO3a, Kpaxmals, IeJII0J03a,
AMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMHU YPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

XapaKTepU30BaTh UCTOYHUKHU YTJIEBOJOPOIHOTO ChIPbs (HEPTH, MPUPOIAHBIN I'a3, YIOjb), CIOCOOBI X
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;

MPOBOJIUTH BBIYUCIICHUS MO XMMHUUYECKHUM YpPaBHEHHSM (Macchl, 00bE€Ma, KOJIUYECTBA HCXOHOTO
BEIECTBA WJIM MPOJIYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3 MCXOIHBIX
BEIICCTB
WM TIPOJYKTOB PEAKIUN);

BIIAJICTh CUCTEMOW 3HAHWUW 00 OCHOBHBIX METO/AaX HAYYHOTO TMO3HAHHS, MCIOJIB3YEMbIX B XUMHH
Opy UW3YYEHHH BEIIECTB W XUMHUYECKUX SBJICHWM (HaOmIOJeHHe, H3MEpeHHue, OSKCIEepUMEHT,
MOJICIUPOBAHUE), HCIOIB30BaTh CHUCTEMHBICE XUMHUYECKHWE 3HAHHWS JJIs TPUHATHS pEIICHUNA B
KOHKPETHBIX )KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM;

coOJTr0/1aTh MpaBUiia MOJIb30BAHUS XUMUYECKON TTOCY/I0H 1 JTabOpaTOPHBIM 000pYAOBAaHUEM, a TAKKE
mpaBuia OOpaIIeHHsI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBIITOJIHEHHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

[UTAHUPOBATh M BBIMOJHATH XUMHUECKHUH SKCIIEPUMEHT (IIPEBPALEHUS] OPTraHMYECKUX BEIIECTB MPHU
HarpeBaHWM, MOJYyYEHHUE ITWICHA U U3YUYEHUE €r0 CBOMCTB, KAY€CTBEHHBIC PEAKIIMH OPTraHUYECKHX
BEIECTB, JIEHATypalusi OENKOB MpU HArpeBaHWU, I[BETHBIE pEaKIUU OENKOB) B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH MPHU OOpAIlleHUH C BEIIECTBAMH M Ja0OpaTOPHBIM 000PYI0BaHHUEM,
OPEJCTaBISITh  PE3yJAbTaThl  XMMHYECKOTO  OKCIepuMeHTa B (opme  3amucu  ypaBHEHUH
COOTBETCTBYIOIINX PEAKIINI 1 OPMYITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

KPUTHUYECKH aHaIM3UPOBaTh XUMUYECKYI0 HH(POPMAIINIO, MOTYYaeMyI0 U3 Pa3HBIX HCTOYHHKOB
(cpenctBa MaccoBoii nHpopmanuu, laTepueT u npyrux);

COOIOAATh MpaBUiIa PKOJIIOTUYECKH 11eJIecO00pa3HOTo MOBEACHUS B OBITY M TPYAOBOH NESTEIbHOCTH
B IEJISIX COXPAHEHHsI CBOETO 3J0POBBS W OKPYXKAIOMEH MPHUPOIHOW Cpeabl, OCO3HABATh OIMACHOCTH
BO3JICUCTBUSl HA JKUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMAs CMBICHT
nokazatenst [1JIK, mosicHATh Ha TpuUMepax CrIocoObl YMEHBIICHHs] W TPEAOTBPAIIECHUS MX BPEIHOTO
BO3JICCTBUS HA OPraHU3M YeJIOBEKa;

K koH1y 00y4eHusi BLINIYCKHUK HAYYHUTCH:

Bnaners cucremMoi npencTaBieHud: 0 XMMUYECKON COCTABIISIONIEN €CTECTBEHHO-HAYYHOM KapTHUHbI
MHpa, POJM XHUMHUU B TO3HAHUM SIBIICHUW TPHUPOJBI, B (HOPMUPOBAHUHM MBIIIIEHUS W KYJIBTYPbI



JUYHOCTH, €€ (DYHKUIMOHAIBHOM TI'PAaMOTHOCTH, HEOOXOAMMOMW NJsi pelIeHUs MPaKTUYECKUX 3aj1ady U
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 370POBBIO U IPUPOIHON CpeIe;

BJIQJIETh CHCTEMOM XMMHUYECKMX 3HAaHUH, KOTOpass BKIIOYAET: OCHOBOMOJATAIOIINE IOHSATHS
(XMMUYECKUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- SIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKas CBA3b
(KoBaJIeHTHAas, MOHHAs, METAJJIMYECKAsl, BOJOPO/IHAs), KPUCTAJUIMUECKAsl pEIETKA, TUIIBI XUMUYECKUX
peaxkiuii, pacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIUTHI, SJIEKTPOIUTHUECKAs AUCCOIHMALNS, OKHCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUUYECKOM peakliiy, XUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS
JNEKTPONIUTUYECKOM auccouuanuu, nepuoaudeckuii 3axon [[. WM. MenzgeneeBa, 3akOH COXpaHEHUs
Macchl BEILECTB, 3aKOH COXPAHEHHS M MPEBPALICHMUS] HHEPIMM NPU XHUMHUYECKUX PEAKLMIX),
3aKOHOMEPHOCTH, CHUMBOJUYECKHI $3bIK XMMHUU, MHPOBO33PEHUECKHE 3HAHUS, JIeKallhe B OCHOBE
NOHUMAaHHUS TPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (DaKTOJOTHYECKHE CBEIEHUS O
CBOICTBaxX, COCTaBE, MOTYYCHUH U OE30MaCHOM UCIIOIb30BAHUU BAKHEHIINX HEOPraHMUYECKUX BEIIECTB
B OBITY U IPAKTUYECKOM J€ATEIbHOCTU YEJIOBEKA;

BBISIBJISITH XapaKTEpHbIE NPU3HAKU TOHSATUM, yCTaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE NOHSTHS [IPH ONUCAHUHM HEOPTraHMUECKUX BEIIECTB U UX MPEBPALLEHUII;

WCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJHUKY [UIsl COCTaBjieHHs (OpMYJ BEIIECTB M ypaBHEHUH
XUMHUYECKMX peakuuid, cucrematuueckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJICIbHBIX HEOPraHMYEeCKHX BelecTB (yrapHblid ra3, YIJIEKHCIBIA ra3, aMMHakK, ramiéHas H3BECTb,
HeraméHasi U3BeCTh, IUThEBAs COJa, TUPUT U IPYTHUE);

OTpEAeNATh BAJICHTHOCTb U CTENEHb OKUCICHHS XHUMHYECKHX OJEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBAJEHTHAs, HOHHAs, METAJUIMUECKas, BOJOPOIHAs) B
COCIMHEHUSIX, TUI KPHUCTAJUIMYECKON PpEmIETKHM KOHKPETHOTO BeEIllecTBa (aroMHasi, MOJEKYIspHas,
MOHHAsl, METAJJINYECKasl), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUN;

yCTaHABIMBATh NPUHAJUICKHOCTh HEOPTaHMUYECKUX BEIIECTB MO HX COCTaBy K OMpene’IEHHOMY
KJaccy/Tpynmne COeIUHEHHUH (MPOCTBIE BEHIECTBA — METAUIBI M HEMETaJUIbl, OKCHIBI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COIIH);

packpeiBaTh CMbICH nepuoandeckoro 3akoHa [J[. M. MengeneeBa W JE€MOHCTPUPOBATH €rO
CHCTEMaTU3UPYIOILYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINY;

XapaKkTepu30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKHMX JJIEeMEHTOB |—4 mepuonioB
[Mepuoauueckoii cucteMbl XuMUueckux sneMentoB J[. M. MenneneeBa, ucrnomnb3ys MOHATUS «s-, P-, d-
JJIEKTPOHHBIE OPOUTANINY, «IHEPTETUYECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH NU3MEHEHHS CBOMCTB
XMMHUYECKHX JJIEMEHTOB M HMX COEIMHEHUH IO mepuonaM u rpynnam llepmomnueckoil cuctembl
xumuueckux asemenToB . . Menieneena;

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHbBIX
KJIACCOB, MOJATBEPK/IaTh CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEX]ly HEOPTaHUUYECKUMU BELIECTBAMHU C
MOMOUIBbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIM;

KJIacCU(UIUPOBATh XUMHUYECKHE pEaKUMM IO pa3Iu4yHbIM MpU3HAKaM (YUCIy U COCTaBY
pearupyromux BeIIeCTB, TEMI0BOMY 3(PPEKTy peakluu, N3MEHEHUIO CTeNeHeH OKHUCICHUs 3JIEMEHTOB,
00paTUMOCTH peakliiy, yYacTHIO KaTalln3aTopa);

COCTaBJIATh YPAaBHEHHUS PEAKLIMM PA3JIMYHBIX TUIIOB, MOJHBIE M COKPALIEHHBIE YPABHEHUS PEAKIUM
MOHHOTO 0OMEHA, YUUTHIBAs YCIOBHSI, IPH KOTOPBIX 3TH pPEeaKIIUU UAYT J0 KOHIIA;

IIPOBOAMUTH PEAKIMH, MOATBEPHKIAIOIINE KAYECTBEHHBI COCTAB PA3JIMYHBIX HEOPraHMUYECKUX
BEIIECTB, pACIO3HABATh OMNBITHBIM NYTEM HMOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEILECTB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM COCTABIIEHUS
9JIEKTPOHHOTO OajlaHca ATUX PEaKIIHA;

OOBSCHATh 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM peaklMu OT pa3iIMyHbBIX (HaKTOPOB; XapakTep
CMEILIEHUS XHMHMYECKOIO0 pPABHOBECHS B 3aBHCHUMOCTH OT BHEIIHEr0 BO3JEHCTBHUA (HPUHIMII
Jle larense);



XapaKkTepHU30BaTh XMMUYECKUE MTPOIIECCHI, JIKAIINE B OCHOBE MPOMBIIICHHOTO MOJYyYEHUsI CEPHOM
KHUCTIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIUNAX U
AKOJIOTUYECKHX MPoOIeMax XUMUUECKOTO IMPOU3BO/ICTBA;

MPOBOJUTh BBIYMCICHHS C HCIOJIb30BAHUEM IMOHATHS «MaccoBas JOJIA BELIECTBA B PacTBOPE»,
00BEMHBIX OTHOIICHWM Ta30B MPU XMUMHYECKHUX PEaKIMIX, MAcChl BEIIECTBA WM 00bEMa Ta3oB IO
M3BECTHOMY KOJUYECTBY BEILIECTBA, MAacCe WM 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB,
TeII0BOr0 3¢ ¢deKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHMS MacChl BEIECTB, NMPEBPAIICHHUS H
COXpPAHEHUS SHEPTUH;

coOJTr0/1aTh MpaBuiIa MOJIb30BAHUS XUMHUYECKON TTOCY/I0 M JTa0OpaTOPHBIM 000pYAOBaHUEM, a TAKKE
IpaBuiia OOpAIICHHSI C BEIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU TIO BBIITOJIHEHHUIO JIA0OPATOPHBIX
XHUMHYECKHX OIIBITOB;

[JITAHUPOBATh M BBIMOJHATh XUMUYECKUM SKCHEPUMEHT (pasjioKeHUE MNEepOKCHAa BOJOpoaa B
MPUCYTCTBUU KaTajlu3aTopa, OMPENENICHUE Cpellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO
WHNKATOPA, BIHUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIUU, PEAKIUU MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIMU Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHHWS,
pelieHue SKCIEePUMEHTAIbHBIX 3a7ad 1o Ttemam «Mertamisly u «HemeTtamns») B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH NP 00pallleHUH C BEIIeCTBAMU U JIa0OPATOPHBIM 000PYI0BAHUEM,
NPEACTABISATh  pe3yJbTaThl  XMUMHUYECKOTO  OJKCIepuMeHTa B  (opme 3amucu  ypaBHEHH
COOTBETCTBYIOIIUX peakluii U (OpMYyJIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

KPUTUYECKH AaHAIM3UPOBATh XMMUUYECKYIO HH(POPMAILIMIO, TOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB
(cpencTBa MaccoBOW KOMMYHHKAIUU, IHTepHET U APYyTHUX);

coOJTI0/1aTh MPaBUIIA YKOJIOTMYECKH 11€71eCO00Pa3HOro MOBEICHUS B OBITY U TPY/IOBOM JIEATEILHOCTH
B LIEJIIX COXPAHEHHUsSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHON Cpeibl, OCO3HABAaTh OINACHOCTh
BO3JECHCTBUS HAa JKMBBIE OPraHM3MBbl OIpPEICIEHHBIX BEUIECTB, MOHMMAas cMbIca mokaszartens [I/IK,
MOSICHATh HA TMPUMEPAX CHOCOObI YMEHBIIECHUS W TPEJOTBPAIICHHS MX BPEIHOTO BO3JICHUCTBUS Ha
OpraHu3M YEeJIOBEKA.

I11. TEMATUYECKOE INTAHUPOBAHUE

10 kacc
Tema, pa3aes Kypca Koanu Bocnurare/ibHbIH KOMIIOHEHT
n/n €CTBO
4acoB
Pa3nea 1. Teoperuueckue 3 dopMupoBaHue MHUPOBO33PEHH,
OCHOBBI OPraHNYeCKOM COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
XHMHHU HAyKd U OOIIECTBEHHOW MpPAKTUKHU; TOHUMaHUS
1.1. IlpenmeT opraHuyeckon cneuu(UKy XUMHUM Kak HayKH, OCO3HaHMS €€ pOiu B
xumun. Teopus cTpoeHUs 3 dbopMupoBaHUU paloHaIbHOrO HAy4YHOTO
OpPraHUYECKUX COEANHEHUN MBILIIEHHS, CO3/IaHUM LIEJIOCTHOTO MPEICTaBICHUs 00
A. M. Bytneposa OKPY’KAIOIIEM MHUpPE KaK O €IMHCTBE IPHUPOABl H

YeJIOBEKa, B II03HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH
U pEleHuH NpoOdJieM COXpaHEHUs MPHUPOJAHOTO
PaBHOBECHs; €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH:
ITOHUMAaHUS CYIIIHOCTH METO/IOB MTO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
HCIIOJIB30BaTh IIOJYy4YaeMble 3HAHMS Ul aHalu3a "
OOBSICHEHUSI ~ SBJICHUU  OKpYXalollero Mupa H
MPOUCXOASAIIMX B HEM M3MEHECHHW, yMEHUsS JeNaTh
00OCHOBaHHbIE 3aKJIOYEHUS HA OCHOBE HAYYHBIX
(GaKkTOB M MMEIOUINXCSA JAHHBIX C IIEJIbI0 MOJIYYEeHHS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITEJIBHO HCIOJIb30BaTh XMMHYECKHE 3HAHMUS




JUIs peuieHus NnpoOdjeM B pPealbHbIX >KU3HEHHBIX
CUTyalusIX;

2. Pa3nea 2. Yraesogopoasl 13 @opMHUpOBaHUE €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH:
2.1. [IpenenbHbie MOHUMAaHHUS CYILIIHOCTHU METOJIOB MO3HAHMUS,
YTIEBOAOPOAIBI - AJIKAHBI 2 UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH
2.2. HempenenbHbie MCIIOJIb30BaTh MOJydyaeMble 3HAHMS Ul aHalu3a |
YTIEBOAOPOABI: alIKEHBI, 6 OOBSICHEHUS]  SIBIICHUH  OKpPYXKAIOIIEro Mupa U
aJIKaIMEHBbI, ATTKUHBI MPOUCXOJAINX B HEM H3MEHEHMH, YMEHHUs JAeNaTh
2.3. Apomarudeckue 2 00OCHOBAHHBIE 3aK/IIOYEHUS Ha OCHOBE Hay4YHBIX
YTIEBOIOPOIBI ($akTOB U UMEIOUINXCSA JAHHBIX C IEJIbI0 MOTYYCHHUS
2.4. IlpupoaHble HCTOYHUKH 3 JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
YTJIEBOIOPOAOB U UX CaMOCTOSITENIbHO ~ XUMHUYECKHE 3HAHUS ISl PELICHUS
nepepaboTka po0JieM B pealibHBIX )KH3HEHHBIX CUTYAIIHSIX;

3. Pa3znea 3. 13 Pa3Bute  cmocoOHOCTH  OIICHWBATH  CHUTYAIlWH,
Kucaopoacoaep:xamue CBSI3aHHBIC C XUMUYCCKUMHU SIBJICHUSIMHU, U TIPUHUMATH
OpraHuyecKue coeINHEeHUs! OCO3HAHHBIE PEILICHUs, OPUEHTUPYSACH Ha MOpAJIbHO-
3.1. Criuptel. Denon 3 HPABCTBCHHBIE HOPMBI W IICHHOCTH, ITOHUMAaHWUS
3.2. Anpaerunpl. KapboHoBbie 7 IIEHHOCTEH 370pOBOTO M O€30macHOro oopasa KU3HH,

KACIOTHI. CIIOKHBIE YPHUPBI HEOOXOJUMOCTH  OTBETCTBEHHOTO  OTHOIICHHS K
3.3. YraeBoabl 3 COOCTBEHHOMY  (pU3MUeCKOMYy U  INCUXHYECKOMY
3I0POBBIO;  COONIOACHWS  TpaBWI  0OE30IacHOTO
oOpailleHusi ¢ BellecTBaMH B OBITY, MOBCEIHEBHOMN
JKU3HHW WM B TPYIOBOH JIEATCIBHOCTH, OCO3HAHUS

MOCJIEACTBUI U HENPUITHS BPEAHBIX IPUBBIUECK

4. Pasnen 4. AzoTconepxaime 3 dopMUpOBaHNE €CTECTBEHHO-HAYYHOW TPAMOTHOCTHU:
OpraHuyecKue coeIMHeHUs! MOHUMAaHHUS CYILIIHOCTHU METOJIOB MO3HAHMS,
4.1. AMuHBI. AMHHOKHCIIOTEI. 3 UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH

benku WCIIONIb30BaTh TONydyaeMble 3HAHWS JUIS aHalu3a |
OOBSICHEHUSI ~ SIBJIGHUH  OKPYXKAlOIEro MHpa H
MPOUCXOJIIMIMX B HEM HW3MEHEHUH; JKOIOTUYECKU
1esecoo0pa3sHoro  OTHOIICHHST K NPHPONE, Kak
MCTOYHUKY CYIIECTBOBAHHUS KHU3HU Ha 3emie;

5. Paznean 5. Bocnuranue 9KOJIOTUYECKH 1esIecoo0pa3zHoro
BbicokomoiekyasipHbIe 2 OTHOIICHUS K pupo/ie, KaKk  UCTOYHHUKY
coeIMHEeHH 2 CYIIECTBOBAHMS JKU3HM HAa 3eMjie; IMOHUMaHUS
5.1. ITnactmaccel. Kayuyku. r100aTbHOTO  XapakTepa OJKOJIOTUYECKUX MpodIieM,

Bonokna BIIMSIHASL DKOHOMHYECKHX TIPOIIECCOB Ha COCTOSHHE
MPUPOJHON M COLMANBHOW Cpebl; YOSKIEHHOCTH B
0c000i1 3HAYMMOCTM XHMHUHU JJIi COBPEMEHHOM
[IMBUJIM3AIIH.

6. Bcero 34

11 kaace
Ne Tema, pa3aes Kypca Koanu Bocnurare/JbHbI KOMIIOHEHT
n/n €CTBO
4yacos

1. Pazgea 1. Teoperuueckue 13 @opMUPOBAHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
OCHOBBI XMMHU COBPEMEHHOMY  YPOBHIO  pa3BUTUS  HAyKH U
1.1. Crpoenue aToMOB. OOLIECTBEHHOM NPAKTHKH; TMOHUMAaHUS cCreuuuxku

[Tepuoanyeckuii 3aK0H U 3 XAMHH KaKk HayKH, OCO3HaHWs €€ poiau B

[Tepnomuyeckas cucrema dbopmupoBaHUU panroHaIHHOTO HAY4YHOTO

XUMHYECKHX dJieMeHTOB /1. 4 MBIIUICHHSI, CO3JAHHUH [IEJIOCTHOTO MPEACTaBICHUS 00




N. MenneneeBa
1.2. Ctpoenue BemecTna.
MHoroo6pasue BelecTB
1.3. Xumudeckue peakiuu

OKPY’KaIOIIEM MHUpPE KaK O €IMHCTBE IPUPOABLI U
YeJIOBEKA, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEN
U pelIeHUuH TMpoOJieM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS,

€CTCCTBEHHO-HAyYHOH  TI'PaMOTHOCTH:  ITOHUMAaHUsA
CYIIHOCTH METOAOB IIO3HAHMS, MWCIONb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh
[OJyyaeMble 3HAHMs s aHaiu3a U OOBACHEHMS
SABJICHUM OKPY’KAOIIEr0 MUPA U IPOUCXOIAIINX B HEM
WU3MEHEHUH, YMEHMS  Jenarthb 000CHOBaHHbIE
3aKJIOYCHHST HA OCHOBE HAay4dHBIX (DaKTOB H
UMEIOIUXCA  JaHHBIX € LEIbI0  IOJIYYCHMS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITEJIBHO HCIIOJIb30BATh XMMHWUYECKHAE 3HAHUS
JUIsL pelleHHus MpoOJeM B pEeAIbHbIX KU3HEHHBIX
CUTYaLHUsX.

Pasnen 2. Heoprannueckas

XUMHSA

2.1. Metautsl

2.2. Hemeramsl

2.3.CBsI3b HEOPTaHUYECKHX U
OpPraHUYECKUX BEIICCTB

17

[op}

®opmMupoBaHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pa3BUTUS  HAyKd H
OOIIECTBEHHON MPaKTHKH, MOHUMAaHHs CHenu(UuKu
XAMUH KaKk HayKd, OCO3HaHUS €€ poilu B
dbopmupoBaHUU panroHaIHLHOTO HAY4YHOTO
MBIIIICHUS, CO3JaHUHU LIEJIOCTHOTO MPECTABICHHUS 00
OKpY’)KalolleM MHUpe Kak O EIWHCTBE INPUPOABI U
YeJIOBeKa, B MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH
UM pelIeHUuH TMpoOJieM COXpPAaHEHUS MPHUPOIHOTO
paBHOBECHSI.

Pa3gea 3. XuMus 1 Ku3HbL
3.1 XuMus 1 KA3Hb

S

Pa3BuTie uHTEpeca K OCOOEHHOCTSIM Tpylna B
pa3IMYHBIX cdepax npodeccuoHaIbHON
JIeATETLHOCTH; YOXKAEHHOCTH B OCO00M 3HAYUMOCTH
XUMUU JUI1 COBPEMEHHOM IUBHUIM3ALMU: B €€
T'YMaHUCTHYECKON HANPABICHHOCTU U BAaXXHOU POJIM B
CO3/1laHUM HOBOM 0a3bl MaTepHabHOW KYJbTYpBI,
pelieHnn  Io0albHBIX  MpoOJeM  YCTOMYMBOIO
Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, SJHEPreTUYECKOM,
NUIIEBOW U JKOJOTMYECKOM  0e30MacHOCTH, B
pasBUTHMM  MEIUIMHBI,  00ECHeuYeHUH  YCIOBUH
YCHEIIHOTO TpyJla M D3KOJOTMYECKH KOMQPOPTHOM
KU3HHU KQXKIO0T0 YJeHa O0IIeCcTBa;.

Bcero

34

Hroro (10-11 kaacc): 68 yacos

V. 2JIEKTPOHHO - OBPA3OBATEJIBHBIE PECYPCbI

Ne HauMeHoBaHue Kaacc
n/n
1. bu6mmoreka [IOK https://m.edsoo.ru/7f41837c 10
2. bu6muoreka [IOK https://m.edsoo.ru/7f41a636 11
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