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1. COAEP’ KAHUE OBYUYEHUA

10 KVIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHuueckux coequHenuit A. M. byrieposa,
e€ OCHOBHBIE IMOJIOKEHUA. CTpyKTypHble (GOpPMYNbl OpPraHWYECKHUX BeELIeCTB. lomoJorus,
n3oMepusi. XUMUYeCKasi CBS3b B OPraHUUYECKUX COCUHEHMSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluyu OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHeHUH (cucTeMaTu4eckasi) U TpUBUaJIbHbIE HA3BaHUs BOKHEUIINX MpeACTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

DKClepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3laMu OpraHWYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaOIIOleHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB IIPHU HAarpeBaHuu (IJ1aBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpoCTeHIne
MIPEICTaBUTENN AJIKAaHOB: (U3NYECKHE U XMMHUECKHUE CBOMCTBA (PeaKkIuy 3aMEICHHS U TOPEHHUS),
HAax0’KJIEHHE B NIPUPOJIE, IOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMUIEH — MPOCTEUIIINE
MPE/ICTAaBUTENN aJKEHOB: (PU3MUeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psl. AUETHIEH —
MPOCTEHIINI PECTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3nuecKue U XUMHUYECKHUEe CBOWCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHUS), IOJYyIEHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U NPHUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpOB8aHus), noiydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMHI K pa3JIMuHbIM KjlaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOJOPoa0B. [IpupoaHbIil ra3 U MoOmyTHbIE HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CnocoObl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KaTtaguTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HUX TpPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIyKThI €ro NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaennpoBaHue
MOJIEKYJ YIJIE€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloTh:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
13 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BogopoaHelie CBA3M MEXKy MOJIEKYJaMu CIIUPTOB. JlelicTBUE MeTaHOsa U ATaHoa
Ha OPraHyu3M 4YeJIOBEKA.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (uznueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMU METaJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@DeHOoI: CTpOEHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (PeHoa.
[Ipumenenue denoa.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XMUMHYECKHE CBOWCTBA (pEaKIMM OKHCIEHUS W BOCCTAHOBJIEHHUS, KAaueCTBEHHBIE pEaKIUN),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHash KUCIOTHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOICTBa, 00IIME IS KJlacca KUCIIOT, peaKIus
sTepuduKanum), MoyiyyeHHe u mnpuMmeHeHue. CTeaprHOBass M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENHN BBICIIMX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne xxupoB. buosiorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoencTBue ¢ ruapokcuaoM Meau(1l), okucnenne aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEeHHE, OpOKEHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas poiib. Dotocunres. PpykTo3a Kak U30MEp IIIFOKO3BI.

Kpaxman n nemnrono3a kak npupoAHble noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
Ou3nyecKkue U XMMHUYECKHE CBOMCTBA Kpaxmaia (THIPOJIu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHMS! BEIIECTB M MX IPEBpALICHUI: IMPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CIHPTOB, KaYECTBEHHBIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKuUcieHHe dSTaHosia okcuaoMm wmeau(Il)), mMHOroaToMHBIX
cnupToB (B3auMojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcnaom meau(Il), B3aumoneiicTBue kpaxmana
C MOJIOM), IPOBE/ICHNE MPAKTHUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIIUN).

A3zoTcozepKalue OpraHn4eckiue COeqMHEHMUSI.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHuuecKue coeJuHeHus. PU3ndecKnue 1 XuMU4ecKre
CBOMCTBA aMHHOKHCIOT (Ha MNpHMepe TIIHUIMHA). buojornueckoe 3HaYeHHE AMHUHOKHCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIEpUMEHTAJIBHBIE METOJIbl U3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJNKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OeIKOoB.

BrbicokomoiiekyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3ALH, CpPEaHss MoJeKylspHass Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJIUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCS CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJIEHHE, HAay4HBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, H3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®du3znka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEILECTBA, (PU3NUECKHE BETUUMHBI U €IUHUIIBI KX
H3MEpEeHUsl.

buonorus: kmerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BEIeCTBa (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPOIbI, MTOJIE3HBIE UCKOTIaeMbI€, TOIUIMBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYECKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTuyeckre YpoBHHU, OTypOBHU. ATOMHbBIE OpOUTalH, S-, p-, d- anmeMeHThl. OcoOeHHOCTH
pacrpeieneHus IEKTPOHOB M0 OPOMTANIIM B aToMax AJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuomnnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenneneeBa. CBs3b NepUOIUMYECKOTO 3akoHa M Ilepumoanueckoil cHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MenzaeneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3Hau€HHUE MEPUOINYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHYECKON CBs3U (KOBaJIEHTHAas
HEMoJIIpHas U TOJSpHAasi, MOHHASA, MeTaJuThueckas). MexaHu3mbl 0Opa3oBaHHS KOBaJCHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTve o aucniepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHBIE pacTBOpBL. MaccoBas 10715
BEILIECTBA B PacTBOpE.

Knaccugukamnus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaMm.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYeCKOW U
OpraHMYecKON XMMUU. 3aKOH COXPAaHEHHSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM MPU XUMHUYECKUX PEaKIUSX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT DPa3IU4HbIX (PakTopoB. OOpaTUMble peaklUu.
Xumunyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHUE XMMHYECKOTO DPAaBHOBECHS.
[Ipunnun Jle Hlatense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IIETOYHAs.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKclepUMEHTAIbHBIE METOJAbl M3yYeHHUS BEUIECTB U UX IPEBpallleHUui: JAeMOHCTpauus
tabmui «llepronnueckas cucrtema xumudeckux dsiaemeHToB J[. M. MenpaeneeBa», u3yueHue
MoJeNell KpPUCTANIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEeMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nudHbIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. W. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. DuznyecKkue CBONCTBA HEMETAJUIOB.
AnnoTponus HeMeTaJuIoB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBAa BAKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOAECPKALINX KHUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COEIMHEHUM.

Meramnsl. Ionoxenune metaioB B lleproaudyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTayjioB. OOmiue
¢u3nyeckue cBoiictBa MeTayuioB. CIulaBbl METAIOB. DIEKTPOXUMHUYECKUH DSl HaNpsLDKEHUH
METaJIJIOB.

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METANJIOB (HATPHM, Kanuii, KalblUWW, MarHuii,
AIFOMUHUH, UHK, XPOM, ’KeJe30, Me/lb) U UX COCTUHEHUI.

O011me cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX IMPEBPAILECHUN: H3Y4YECHHE
KOJUIEKIMH «MeTaJulbl M CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4,
HaOJIo/IeHNe W OIMHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPAaTOPHBIX OIBITOB (B3aWMOJIEHiCTBHE



TUAPOKCHUIA ATIOMUHHUS C paCTBOpPaMU KUCJIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMM HA KaTHOHBI
METaJIOB).

Pacuérnble 3aaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IPOIYKTOB PEaKIUH, €CJIU OJHO U3 BEUIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 0OIMMX HAYYHBIX IPUHIIATIAX TIPOMBIIUICHHOTO ITOJTy4EHUS BaYKHCHIITNX
BEILIECTB.

UYenoBek B MHpEe BEIIECTB W MAaTEpPUATOB: BAKHEHIINE CTPOUTENBHBIE MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE yI0OpEHUSI.

XHWMHS WU 3/I0pOBbE 4YEJIOBEKA: IMPAaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENApPaToB,
MpaBuIa 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce OCyIecTBIACTCS Yepe3 MUCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYUHBIHN (PaKT, TUIOTE3a, 3aKOH, TEOpUs, AaHATIU3,
CUHTE3, KIacCHU(pHUKAIus, MEePUOJUYHOCTb, HaOMIOJEHNE, OKCIEPUMEHT, MOJCINPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIleCTBa, (U3NYECKHE BEIMUMHBI U €AMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONIOrus: XUMUYECKast MPOMBIIIJIEHHOCTh, METAJUTYPIUsl, IPOU3BOJACTBO CTPOUTEIIbHBIX

MaTcpurajion, CEJIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, IUImeBas IMPOMBIIIJIEHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIIJICHHOCTD, IMPONU3BOACTBO KOCMCTHYCCKHUX npcriapaTos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs IIPOMBINIJICHHOCTD,

HAaHOTCXHOJIOI'UH.



2.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejnHero oomiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM [uid pa3palOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa3oBaHUs BbIIEICHBI
CJIEAYIOIIHNE COCTaBIISIONINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4Yue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH >)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YABTATHI OCBOCHMS IpeIMeTa « X UMHUS» TOCTUTAIOTCS B €IMHCTBE yUeOHO I
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOTo OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMH M INPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYaIOLIMXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUA NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOM U IPAKTUYECKOH AEATEIBHOCTH 00yUarOIUXCs 110 Pealu3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIBbHBIX HOPMax M MpaBWJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIBHOCTHU MPH CO3/1aHUM YU€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIECOUI0 OTEUECTBEHHOU
XUMUH;

YBaXKEHHsI K IpoOIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOIO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKH €CTh pe3yJbTaT UIMTENbHBIX HaOJIOACHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIONIEM aHaIHn3e
MH(OPMAIIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYECKUMU SBJICHUSAMU, U IPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEICHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TO3UIHMA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [EHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOo/IeHns MpaBmil OE30MacHOTO OOpalIeHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHUMAHWS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAITUAX, YTPOIKAIOMINX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUAAX JICATEITLHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHEe B PEIICHUH MPAKTUYCCKHX 3aJa4 COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHHUS K TPY.y, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOIl e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oymymieit
npodeccuu U peainzaluyd cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) HK0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS II00aIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE IPUPOTHON U COLIMANILHOM Cpeibl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETMPHUATHS JEHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel HMpUpOJHOHN cpene,
YMEHHUsI TPOTHO3UPOBATH HEOJIArONpUSTHBIE SKOJIOTUYECKUE IMOCIEIACTBUS MPEITPUHUMAEMBIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

HaJIW4Yds PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKAaTUBHON U COLIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUU(UKA XUMHHM KaKk HayKH, OCO3HaHHs e ponu B (HOPMHUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEICTaBICHUS 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTU XHMHH JJIs COBPEMEHHON LUBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHMU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELICHUH ITI00abHBIX POOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTMYECKON O€30IacHOCTH, B Pa3BUTHUM MEAWLIMHBI,
00eCTieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKIOTO YieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHONM TPAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJIy4aeMble 3HAHUS AJIs
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUUYECKUE 3HAHUS JUIsl peLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKOM eI TeNbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY O0pa30BaHHUIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 1O XUMHUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IuvHbIX cepax mpodeccCHoHaTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAayYHbIC TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crierupuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SBJCHHUE, MPOLIECC, CUCTEMa, HAay4HbIH (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
perynatuBHble), obecreunBaioniye GopMUpOBaHUE (PYHKIHOHATHHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETEHIINH 00y4JaroluXcs;

CIOCOOHOCTh ~ OOYYalOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4deOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COIMATbHOM MTPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBNAJCHHE YHUBEPCAIBHBIMU y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATHBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHne YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE IeCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh M aKTyadU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEJIeNATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HUX JOCTIKCHHUS,
COOTHOCHTH PE3yJIbTAThl ACATEILHOCTHU C MIOCTABICHHBIMU IIETISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIIN;

yCTaHABIUBATh IPHUYNHHO-CJICJICTBEHHBIC CBSI3U MEXK]y N3y9aeMbIMU SBIICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISATH
3aKOHOMEPHOCTH U TIPOTHUBOPEUYHS B PACCMATPUBACMBIX SBICHUSIX, (POPMYITHPOBATH BHIBOJIBI U
3aKJIFOUEHUS;

MPUMEHSTH B MPOIIECCE MMO3HAHUS, HCIOJIb3YeMble B XHMHH CHMBOJHYECKUE (3HAKOBHIC)
MO/, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass ¢GopMylsia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPUH pEIICHHd YYeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33124, TPUMEHATH Ha3BaHHBIC MOJICILHBIC TTPEICTABICHUS TS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKUE I€HCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM M 33Ja4d  HUCCIIEJOBAHHUS, WCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEILHOTO TUTAHUPOBAHHUS WM TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAOII0OaTh 3a XOJOM IpoIlecca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS] U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TMPOEKTHOW JESITEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAy4YHO-TOMYJSIpHAs
TuTepaTypa XMUMHYECKOrO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUIOB U ()OPM MpEACTaBICHUS, KpUTHUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IWYHbIE METOJBl MPH TOUCKE U OTOOpE
uHpopManuy, He0OXOAUMOM /7Sl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY IMpeacTaBiIeHUs UHGOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BAaTh HAy4yHBIM SI3BIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMETHble ((U3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBUATYpPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATTISITHOCTH.

OBiageHHne YHMBEPCAIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBI B XOJi¢ AMANOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (HOPMYTUPOBATh CBOM MPEIJIOKEHHS] OTHOCHTENHHO BBIMOJIHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCHEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOWCTB M3Y4aE€MbIX BEILECTB,
peanu3anyu y4eOHOTO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

Ogi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYILECTBISATh CBOIO IMO3HABATENbHYIO JEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIHMPOBATh M MO0 Mepe HE0OXOAWMOCTH KOPPEKTHPOBATH
MpeUIaraéMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEHICHUs ¢ YIETOM MOJTYYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHAaJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHrudecKas XuMHs» OTPaXkaroT:

c(hopMUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHHUN MPHUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid perieHus
MPAKTUYECKUX 3a/a4 M OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aromMa, MOJIEKYJia, BaJIECHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, pajguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEPKAIINE COCAUHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. bytiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JIEKAIIME B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUM BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHH, YCTaHABIUBAThH
HX B3aHMOCBS3b, HCOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITUCAHUU COCTABA, CTPOEHUS U
MPEBPALLEHUN OPTAHUYECKUX COCAUHECHUM;

chOpMUPOBAHHOCTh YMEHUU HCMHOIb30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOMN) (GOpMyll OpraHMUECKUX BEUIECTB
U YPAaBHEHUNW XUMHUUYECKUX PEaKUUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEILECTB
JUISL WIUTKOCTPALIMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBAThH MPUHAAIE)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB MO MX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIUEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA TOo cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOTIHIICH,
alleTWICH, STHJICHIJHMKOJb, TJIMLUEPUH, (eHod, (GopmanbAerun, areTaibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsE KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJl, 11eJUTI0J103a, TJIUIKH);

c(OPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPHMCHSATH IIOJOXCHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUS! 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAaHEHHS MAaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (QHU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(meTaH, JTaH, STWIEH, MNPONWIEH, alneTuwieH, Oyramuen-1,3, merunoOyraaues-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTIIMKOJb, TIUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH ypPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIHUU C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapakTepU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XWMHYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOTMYECTBA MICXOTHOTO BEIIECTBA HITH MTPOAYKTA pEaKIIuH M0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM MPOIYKTOB PEAKIINH);

c(hOopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUI IPUHATHS pEHICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOW U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN DKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HAarpeBaHUH, MOJYYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB, IeHATypalys OEIKOB IPU HATPEBaHUH,
[[BETHBIE PeaKIMK OEJIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKU 0€30MaCHOCTH NP 0OpallleHuu
C BeIIeCTBAaMHU U JaOOpPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid u (popmynupoBaThb
BBIBOJIBI HA OCHOBE 3TUX PE3yIbTAaTOB;

cOpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XHUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOM nH(popmaIiu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHJa SKOJOTHYECKHU I1eJIeco00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS Ha YKUBHIE OPTraHU3MBI
oTpeNeNéHHBIX OpPraHMYECKUX BeHIecTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
MpUMepax CrocoObl YMEHBIIICHHUS U MPEIOTBPAIICHHS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
Yel0BeKa;



JIIsL 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJAaX IMMO3HAHWA BCUICCTB U XUMHUUYCCKUX HBHGHHﬁ;

JUISL CIICTIBIX U CIIA00BUISAIINX O0YJArOIIUXCS: YMEHUE HCIIONB30BATh PEIbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvcu xumudeckux Gopmyi.

11 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: 0 XHMHYECKOM COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBINUICHUS H
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIWMOW MJid penieHus
MPaKTUYECKUX 3aad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOIHOMN Cpeae;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIue
MOHATUSA (XMMHUYECKUHN DIIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAS, METaJUTMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHWid, pacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOHN PEaKIuU, XHMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TCOPHS IIEKTPOTHUTHICCKOM
qycconuranuu, nepuoandeckuii 3akoH Jl. M. MeHnneneeBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs DHEPTUU MPU XUMHUYECKHX PEaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHHUs, JEKAIIHUE B OCHOBE NOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30TacHOM MCIIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHSATHM, yCTaHABINBATh
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU ONHUCAHMM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLECHU;

cOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYIO CHUMBOJUKY JJISI COCTaBICHUS
dbopMyn BeUIECTB M YpaBHEHUN XUMHUYECKUX pEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) wu TpuBHajgbHbIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKHX BEIICCTB (yrapHbId Tas,
YIJIEKHUCIBIA Ta3, aMMUaK, raméHasi U3BECTh, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHIX
AJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYIspHas, MOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUII;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe cCoelnHEeHUH (MPOoCThie BEIIeCTBa — METAIJIBI U
HEMETaJLTbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



cOPMHUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUECKUX 31eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XUMUUYECKUX 1eMeHTOB [1. 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsS CBONCTB XMMHYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTH YMEHHH XapaKTepU30BaTh (ONMUCHIBATH) OOIIHE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, ITOATBEPKJIATh CYIIECTBOBAHUE I'€HETHUYECKOM
CBSA3M MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUMPOBATh XMUMHMUYECKUE PEAKIMU IO Pa3ITUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY 3(PQeKTy peakuuu,
M3MEHEHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peakliy, y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHHS peakUUil pa3Iu4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEIHICHHs] XMMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTense);

chOpMUPOBAHHOCTh YMEHHM XapaKTepr30BaTh XUMUYECKHUE MPOLIECCHI, JIeKaIIe B OCHOBE
MIPOMBIIIJIEHHOTO TOJIY4€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
Ipe/cTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C MCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JI0Ji BEIeCTBa B PacTBOpe», OOBbEMHBIX OTHOILIECHUN Ta30B MpPU XUMHUYECKUX
peaxusx, Macchl BellecTBa Wik 00bEMa ra3oB 1o U3BECTHOMY KOJIMYECTBY BEIllECTBA, Macce MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOrO 3P deKTa peakiui Ha OCHOBE
3aKOHOB COXPAHEHHSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

chOpMUPOBAHHOCTh YMEHUI COONIONATh MpaBuja MOJb30BAHUS XUMHUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BElECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe TEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICNICHHUE CpeJlbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOM peaKlMH, peakiMy HOHHOro OoOMEeHa, KayeCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUe SKCIEePpUMEHTATbHbBIX
3amau o temMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBHMM C TNPaBHIAMH TEXHUKHU
0€30IacCHOCTH NpH 0OpallleHNH ¢ BELIECTBAMU U 1JaOOPaTOPHBIM 000PYI0BaHUEM, NTPEJICTABIIATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOopMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIHIO,
II0JIy4aEMYIO U3 Pa3HbIX UICTOYHHMKOB (CpeJCTBa MacCOBOM KOMMYHUKALUKU, IHTEpHET U IpYTUX);

cOpMUPOBAHHOCTh YMEHUIl COONIOAATh IpaBHA 3KOJIOTMYECKH IIEJIecO00pa3HOro
IIOBCICHUA B 6BITy u TpYI[OBOf/'I ACATCIIbBHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell IMPUPOJHOM cpenbl, 0CO3HABaTh ONACHOCTh BO3ACWCTBUS HA JKHUBBIE OPraHU3MBbI
OmnpeeNEHHBIX BEIIECTB, MOHUMAas cMbici nokasarens [1JIK, mosicHaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U MPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JIOBCKaA,

JIIA 06yqa101111/1xc;1 C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 310POBbLA: YMCHUC NPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHUS BCIIECTB U XUMHUYCCKHUX HBJIGHI/Iﬁ;

IS CTICTIBIX U CITA0OBUISIIIINX OOYYArONINXCS: YMEHHE UCIIOJIb30BATh PEbe(PHO-TOUCUHYIO
cucremy oOo3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



3.TEMATUYECKOE IIJIAHUPOBAHUE C YUYETOM PABOYEM
IHPOI'PAMMBI BOCITUTAHUSA
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTtBo
JaCcoB

Bcero

DJIeKTPOHHBbIE HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

https://resh.edu.ru/subject/29/

Teopust CTpOEHUSI OPraHUYECKUX
coenuHenuit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

https://resh.edu.ru/subject/29/

[IpencraBnenue o Kinaccupuxanu
OpPraHn4Y€CKrUX BCHICCTB.
Howmenknarypa (cucremaruueckasi) u
TPUBHUAJIBHBIC HA3BAHHUA
OpraHn4€CKuX BCIICCTB

https://resh.edu.ru/subject/29/

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHM PsiJT

https://resh.edu.ru/subject/29/

Mertan u 3TaH — OpocTeuIme
MIPeICTaBUTENH aJIKaHOB

https://resh.edu.ru/subject/29/

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

https://resh.edu.ru/subject/29/

DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPEICTaBUTEIH AJIKEHOB

https://resh.edu.ru/subject/29/

[IpakTuueckas padorta Ne 1.
«[lonydyeHnue sTHIIeHA U U3yYEHHE €TO
CBOMCTB»

https://resh.edu.ru/subject/29/

Ankaauensl. byraguen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyyKa U PEe3UHbI

https://resh.edu.ru/subject/29/

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHMS, TOMOJIOTHYECKHM PSI.
AlleTHIIEH — MPOCTEUIINI
MPEACTABUTEND ATKUHOB

https://resh.edu.ru/subject/29/

11

Brrunciaenus o YpaBHCHHIO
XUMHYECKOU peaKkuuun

https://resh.edu.ru/subject/29/

12

ApeHbl: 6€H301 U TOTYOJI.
TokcHYHOCTH apeHOB

https://resh.edu.ru/subject/29/




13

I'enernueckas cBsA3b YIri€BOAOPOIOB,
MPUHAVISKALUX K PA3TUIHBIM
KJj1accam

https://resh.edu.

ru/subject/29/

14

[IpuponHbIe HCTOYHUKHU
YTJIEBOAOPOIOB: PUPOJHBIN ra3 U
MOTTYTHBIE HEeTSIHBIE ra3bl, HePTh U
MPOIYKTHI €€ mepepaboTKu

https://resh.edu.

ru/subject/29/

15

[IpupoaHbIE HCTOUYHUKHU
YIJIEBOJOPOJIOB: PUPOJHBIN r'a3 U
MOTIYTHBIE HEe(TSIHBIE ra3bl, HePTH U
MIPOJIYKTHI €€ nepepadoTKH

https://resh.edu.

ru/subject/29/

16

KontponbHas padoTa no pasaery
«YTIeBO10pOabD)

https://resh.edu.

ru/subject/29/

17

HpeI[eJ'II)HI)IC OJHOATOMHBIC CIIMPTHI:
METAaHOJI ¥ 3TaHOJI. BOI[OpOI[HaSI CBA3b

https://resh.edu.

ru/subject/29/

18

MHOroaroMHbIE CIIUPTHI:
STUJIEHTJINKOJIb U TJINLEPUH

https://resh.edu.

ru/subject/29/

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(uznyeckne 1 XuMHUYeCKHe CBONCTBA,
IIpUMEHEHNE

https://resh.edu.

ru/subject/29/

20

Anpaerunsl: GopManbaeTuI U
areTanbaerug. AlueTod

https://resh.edu.

ru/subject/29/

21

OAHOOCHOBHBIE Mpe/IeNIbHbBIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U
YKCyCHas

https://resh.edu.

ru/subject/29/

22

[TpakTuueckas padora Ne 2.
«CBoiICTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

https://resh.edu.

ru/subject/29/

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KUCJIOTHI,
KaK IMpEACTAaBUTECIN BBICIINX
Kap6OHOBLIX KHCIIOT

https://resh.edu.

ru/subject/29/

24

Mp11a KaK COJIM BBICIIMX Kap6OHOBBIX
KHCJIOT, X MOIOIICC HeﬁCTBHe

https://resh.edu.

ru/subject/29/

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ 'uaponus
CIIOXHBIX 3(UpOB

https://resh.edu.

ru/subject/29/

26

>KI/IpLIZ TruapoJin3, IpUMCHCHHUC,
Onosiorunueckas POJIb KUPOB

https://resh.edu.

ru/subject/29/

27

VYrneBospl: cocTaB, KiaccuuKarus.
Baxwuernmme npeacraBuTeNu:
TII0K03a, PPyKTO3a, caxapo3a

https://resh.edu.

ru/subject/29/




Kpaxman u nemnonosa kak

https://resh.edu.

ru/subject/29/

28 1
MIPUPOJIHBIE TTOJUMEPHI
KonTtponrHas pabora no pazaeny https://resh.edu.ru/subject/29/
29 «Kucnopopconepxaiue 1
OPraHUYeCKUE COCTUHEHUS
30 AMWHBI: METHUJIAMUH U aHWJIHH 1 https://resh.edu.ru/subject/29/
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS https://resh.edu.ru/subject/29/
31 OPraHUYEeCKUE COCTUHEHUS, UX 1
ouonornyeckoe 3HaueHue. [lenruapt
1 benku xak npupoiHbIe | https://resh.edu.ru/subject/29/
BBICOKOMOJICKYJISIPHBIE COCTMHEHUSI
3 OCHOBHBIE TOHSATHS XUMHUHU ) | https://resh.edu.ru/subject/29/
BBICOKOMOJICKYJISIPHBIX COEMHEHUN
OcCHOBHBIE METO/IbI CHHTE3a https://resh.edu.ru/subject/29/
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1
[TmacTmacchl, KaydyKkd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuectBo
JacoB

Bcero

DJIeKTpOHHbIe N (ppoBbIE
o0pa3oBaTe/ibHbIE peCypChl

XUMHUYCCKUH dJIEMEHT. ATOM.
DneKkTpoHHast KOH(UTYpaIus
aTOMOB

https://resh.edu.ru/subject/29/11/

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. Y.
MenneneeBa, nX CBA3b C
COBPEMEHHOM TEOpUEN CTPOCHHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U
MX COEIMHEHHH I10 TpyInam 1
nepuogam. 3HaueHue
MIEPHOIUTICCKOTO 3aKOHA U
CUCTEMBI XUMHNYECCKUX 3JICMCHTOB
J.1. MenpeneeBa B pa3BUTHU
HayK1

https://resh.edu.ru/subject/29/11/

Crpoenue BeliecTBa. XUMUYECKast
CBSI3b, €€ BHUJIBI; MEXaHU3MBbI
00pa3zoBaHusI KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://resh.edu.ru/subject/29/11/

BanenTHOCTS.
DIEeKTPOOTPUIIATEIIEHOCTb.
Crenenb okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

https://resh.edu.ru/subject/29/11/

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTunHBIC M KOJIJIOUIHEIC
PaCTBOPEI. MaccoBas g0as
BCIICCTBA B paCTBOPEC

https://resh.edu.ru/subject/29/11/

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKNUX COCIVMHEHUM.
I'enernueckas cBs3b
HEOPraHMYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

https://resh.edu.ru/subject/29/11/




Krnaccudukarnus XAMHYECKUX
peakuuii B HEOPraHUYECKON 1
OpraHUYEeCKON XUMHUH. 3aKOH
COXPAHEHHUSI MacChl BELIECTB; 3aKOH
COXPAHEHUs U IPEBpAICHUS
SHEPruU IpU XUMHUYECKUX
peakuusax

https://resh.edu.

ru/subject/29/11/

Ckopoctb peakiuu. OOpaTumbie
peakuru. XuMUYECKOE PABHOBECUE

https://resh.edu.

ru/subject/29/11/

10

[Ipaktuyeckas padora Ne 1.
«BnusHue pa3nuuHbIX (GaKTOpOB Ha
CKOPOCTb XUMHUYECKON PEAKIIHI)

https://resh.edu.

ru/subject/29/11/

11

DNEeKTPOTUTHYECKAS TUCCOIHALINS.
[TonatHe 0 BOKOPOIHOM
nokazatene (pH) pactBopa.
Peakuun noHHoro ooMena.
I'maposn3 opraHnyecKux u
HEOPraHWYECKUX BEIECTB

https://resh.edu.

ru/subject/29/11/

12

OKHCIUTETHHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH.
[Tonstue 06 >nmexkTponm3e
pacIyiaBoB U pacTBOPOB COJICH

https://resh.edu.

ru/subject/29/11/

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUU

https://resh.edu.

ru/subject/29/11/

14

MeTtamnsl, UX MOJIOKCHUE B
[Tepuoanueckoii cucreme
XUMHUYeCKnX deMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0mIme
(hm3MYecKre CBOMCTBA METAJIJIOB

https://resh.edu.

ru/subject/29/11/

15

CruiaBbl METAJUIOB.
DNEKTPOXUMHUYECKUIN P
HaMpPsHKEHUN METaJIOB

https://resh.edu.

ru/subject/29/11/

16

XyMHYeCcKre CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HaTpUH, KaauH,
KaJIbIIMH, MAarHAM, aTFOMUHAN) U UX
COCIUHEHUI

https://resh.edu.

ru/subject/29/11/

17

XHUMUUYECKHE CBOWCTBA XpOMa,
MEIN U UX COeTNHEHUN

https://resh.edu.

ru/subject/29/11/

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeje3a U UX COEIMHEHU

https://resh.edu.

ru/subject/29/11/




19

[Ipaktuyeckas padora Ne 2.
"Pemenue 3xkcriepuMeHTaIbHBIX
3aj1a4 1o reme «Meramibn"

https://resh.edu.

ru/subject/29/11/

20

HemeTaminl, nX 1OJOKECHHE B
[Tepuonnueckoii cucreme
XUMUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

https://resh.edu.

ru/subject/29/11/

21

du3nYeCKUe CBOMCTBA
HEMETAJJIOB. AJNIOTPONIUS
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepojaa)

https://resh.edu.

ru/subject/29/11/

22

XUMHYeCKHe CBOMCTBA TaJIOTESHOB,
CEphl U UX COCTMHEHUI

https://resh.edu.

ru/subject/29/11/

23

XuMHdecKre CBOMCTBA a30Ta,
dhocdopa u ux coeTMHCHUI

https://resh.edu.

ru/subject/29/11/

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPpEMHUA U UX COG}II/IHGHI/Iﬁ

https://resh.edu.

ru/subject/29/11/

25

[IpuMeHeHne BaxKHENIINX
HEMETAJJIOB U X COCAMHECHUN

https://resh.edu.

ru/subject/29/11/

26

O00011eHNEe U CUCTEMATU3 AL
3HaHWH Mo TeMe «HemeTamibsn.
Brruucnenus mo ypaBHEHUSIM
XUMHUUYECKUX PEaKInil 1
TEPMOXUMHYECKHE PACUETHI

https://resh.edu.

ru/subject/29/11/

27

[IpakTruueckas padota Ne 3.
«Pemnrenne 3KceprUMEHTaATBHBIX
3a7a4 1o teme "Hemeramier"»

https://resh.edu.

ru/subject/29/11/

28

KonTtponpHas paboTa o remMam
«Metamwaey u «Hemetamibl»

https://resh.edu.

ru/subject/29/11/

29

HeopraHI/IquKI/Ie U OPraHu4cCKuc
KHCJIOTBI. HeOpFaHI/I‘IeCKHC u
OPraHn4cCKUC OCHOBAHUA

https://resh.edu.

ru/subject/29/11/

30

AmboTepHbIe HEOPraHUYeCKHUe U
OpPraHUYECKUE COCTUHEHUSI.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

https://resh.edu.

ru/subject/29/11/

31

Pous xumuu B oGecrieueHun
JKOJIOTMYECKOM, SJHEPreTUUECKON U

https://resh.edu.

ru/subject/29/11/




MUIIEBOM 0€30MacHOCTH, Pa3BUTHU
MCOAUIIUHBI

[IpencraBnenust 06 0OmMUX
HAaYYHBIX IIPUHIOHUIIAX

https://resh.edu.ru/subject/29/11/

32 1
MIPOMBIILIJICHHOTO TOJy4eHUs
BaKHEHUINX BEIIECTB
3 YenoBek B MUpE BEMIECTB U | https://resh.edu.ru/subject/29/11/
MaTepuaioB
https://resh.edu.ru/subject/29/11/
34 XUMUS U 3J0pPOBBE YEIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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