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HOSICHUTEJIBHAS 3AIIMCKA

IlporpamMma mo XUMUM Ha YypOBHE CpeAHEro oOmero obpa3oBaHusl pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBannu B Poccuiickoit deneparmy,
TpeOOBaHMI K pe3ylbTaTaM OCBOSHHS (emepanbHol 00pa3oBaTeNbHONW IMPOTPaMMBI CPEIHETO OOIIero
oopazoBanust (POIl COO), mpencraBneHHbix B DemepaldbHOM TOCYIapCTBEHHOM 00pa3oBaTelbHOM
crangapte COO, ¢ yuérom KoHnemmu npenogaBanust yd4eOHOTro npeamera « XuMus» B 00pa3oBaTeNbHBIX
opranm3anusax Poccuiickori dexeparuy, pealu3yIOIMIUX OCHOBHBIE 00pa30BaTeNbHBIC IPOrpaMMBI, U
OCHOBHBIX noJnoxxeHuit «Ctpaternu pa3Butus BocnuTanus B Poccuiickoit ®enepannu Ha nepuon mo 2025
roga» (Pacnopsixenue Ilpasurenscrea PO or 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MporpaMMbl MO XHMHH, K ONpeAeeHUI0 OOIIei cTpareruu
00y4eHHsl, BOCIIUTAHUS U Pa3BUTHS O0YYAIOIMXCSl CPEJCTBAMU y4eOHOro mpenmera «Xumusy» ans 10-11
KJlaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHUenTyausHble mnonoxkenus @OIOC  COO o
B3aMMOOOYCIIOBIICHHOCTH LIEJIeH, CollepKaHusl, pe3yIbTaToB 00yueHHs U TpeOOBaHUI K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHHe, IOJIy4aeMOE BBITYCKHHKaMH OOILIe00pa3oBaTEbHON OpraHu3alyH,
ABJISIETCSI HEOTHEMJIEMOM 4acThio MX 00pa3oBaHHOCTH. OHO CITyKHT 3aBEpIIAIOIIMM 3TallOM peajnu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOYEBBIX IIEHHOCTEH, IPUCYIIMX LEJIOCTHOW cHcTeMe
XUMHAYECKOro o0pa3oBaHMs. OTH LEHHOCTHM KacaloTCsl IMO3HAHUS 3aKOHOB NPHUPOIBI, (HOPMHUPOBAHHMS
MHUPOBO33pEHUS M OOIIEH KyJIbTypbl YEIIOBEKa, a TaKkKe AKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/10pOBBIO M IPUPOJIHOH cpene. Peammsyercs xummudeckoe o0pa3zoBaHue 00yJaroOIUXCsS Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUs CPEeACTBaMH y4eOHOTro IpeaMeTa «XUMHUS», CONEpKaHHWE M TOCTPOSHHE
KOTOpPOTO OIPENENICHbl B IPOrpaMMe MO XUMHU C Y4€ToM crnenuduKd HayKd XHUMUH, e 3HAueHHS B
MIO3HAHUU TIPUPOIBI M B MAaTePHAJIbHON JKU3HHM OOIIECTBA, a TAKKe ¢ yIETOM OOMIMX IieNel U MPUHIIUIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeIHEro obmiero obOpasoBaHus B Poccuiickoit
®denepanuu.

XUMHsl KaK DJJIEMEHT CHUCTEMBl ECTECTBEHHBIX HayK HIpaeT oOcoOYyl0 poib B COBPEMEHHOU
UUBHIJIM3AIMH, B CO31aHUHM HOBOH 0a3bl MaTepruaIbHON KynbTypbl. OHa BHOCUT CBOW BKJIaJ B (hOPMUPOBAHUE
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, B CO3JIAHME IEJIOCTHOrO MPECTABICHUS 00 OKPYKaIOIIEM MUPE Kak
0 €IMHCTBE IPHPOABI M YeJI0BEKa, KOTOpPoe (POPMHUPYETCsi B XUMUU Ha OCHOBE ITOHUMAHHSI BEIIECTBEHHOTO
COCTaBa OKPY’KalOIIEro MHUPA, OCO3HAHWS B3aMMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, UX CBOWCTBAMH H
BO3MOXHBIMHAU O6J'[3CT§IMI/I IIPUMCHCHU .

TecHo B3aMMOIEHCTBYS C APYrUMH €CTECTBEHHBIMU HayKaMH, XMMHS CTaja HEOTbEMJIEMON YacThiO
MHUPOBOH KYJIBTYpPbl, HEOOXOJAMMBIM YCIOBHEM YCIENIHOTO TPyJa U YKU3HU KaKAOTrO WieHa oOIIecTBa.
CoBpeMeHHasi XUMHSI KaK HayKa CO3HJIaTesIbHasl, KaK HayKa BBICOKMX TEXHOJIOI'MI HallpaBJieHa Ha pelleHHe
rno0anbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM, PHEPreTUYECKOM, MUILEBOM,
9KOJIOTUYECKON OE30MaCHOCTH U OXPaHBI 310POBBSL.

B cootBercTBUM ¢ OOMIMMH IETSIMA W TPUHIMIIAMHA CPEJHET0 OOIIEro 00pa3oBaHUs COJEPIKaHUE
npeamera «Xumus» (10—11 kmacerl, 0a30BbI YpOBEHb M3YUYEHHS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOMIEKYIETYPHYIO TIOATOTOBKY OOYYarOMUXCs, HEOOXOIUMYIO UM JIJISl BBIPAOOTKH MHPOBO33PEHUYECKUX
OPHUEHTHPOB, YCIIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJODKCHHS OOpa3oBaHMS B Ppa3IUYHBIX
001acTSIX, HE CBS3aHHBIX HEMOCPEJCTBEHHO C XUMHEH.

CocTaBnsOmMMU TIpeAMeTa «XUMHUS» SBISIOTCA 0a3zoBble Kypchl — «OpraHudeckas XUMHS» H
«OO0miast 1 HeopraHum4yeckass XHMHs», OCHOBHBIM KOMIIOHEHTOM COJICp)KaHHSI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOii HAYKW: CHCTEMa 3HAHWH M0 HEOPTaHWYECKON XMMUH (C BKIIIOYCHHEM 3HAHWMA M3 OOIIEeH XUMHH) U
opranndeckod xumuu. PopMUpOBaHHE JAHHOW CHCTEMBI 3HAHWH MPU W3YYEHHH MpeameTa oOecredrBaeT
BO3MOKHOCTH PaCCMOTPEHHS BCEr0 MHOT000pasHsl BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPHIA
XUMUH.

Ctpykrypa coaepkanusi KypcoB — «Opranndeckas xumus» u «OOIIast 1 HeopraHWu4YecKas XUMHsD
chopMHupoBaHa B MporpaMMe Mo XMMHUU Ha OCHOBE CUCTEMHOTI'0 MOJIX0/1a K U3YUEeHHI0 Y4eOHOro Marepraa



u O00yCIIOBJIeHa HMCTOPHYECKH OOOCHOBaHHBIM pa3BUTMEM 3HAaHMM Ha ONPEACTIEHHBIX TEOPETHYECKUX
ypoBH:X. Tak, B Kypce OpraHnuecKoil XMMHH BEIIECTBA pACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOM TEOPHH
CTPOCHHS OpPraHWYEeCKUX COCAMHEHHH, a TaKKe Ha YpPOBHE CTEPEOXMMHYECKHX M DIEKTPOHHBIX
MpeCTaBICHUIA O CTpOeHUH BeriecTB. CBelleHns 00 U3ydaeMbIX B Kypce BEIeCTBax JIAI0TCs B Pa3BUTHH — OT
YTJIEBOJOPOJIOB /O CIIOXKHBIX OMOJOTMYECKH AaKTHBHBIX COENMHEHHH. B Kypce opranmueckodl XuMum
MOJTy4YaroT pa3BUTHE c(OpMHUPOBaHHBIE HA YPOBHE OCHOBHOTIO OOIIET0 0OOpa3oBaHMs IE€PBOHAYAIBHEIC
MpeCTABICHUS! O XUMHUYECKOH CBsI3M, KJIAacCH(UKAIMOHHBIX MpPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOMCTB
BEIIIECTB OT WX CTPOCHHS, O XUMUYECKON PEaKIHH.

ITox HOBBIM yTIIOM 3peHHS B TpenMeTe « XHUMUs» 0a30BOr0 ypOBHSI PacCMaTpPHBACTCS M3yUEHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs TEOPETHYECKUH Marepuan M (aKTOJOTMUECKHE CBEACHHS O
BEIIECTBAX M XMMHYECKOW peakimu. Tak, B 9acTHOCTH, B Kypce «OOmas m HeopraHmyecKas XUMHUS
00yYaromuMcsl TPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUY€HHE NEPHOANYECKOTO 3aKOHa C
00MIETEOPETUIECKUX U METOJOJOTHIECKUX TO3MINH, TIy0ke TOHSITh HCTOPHUYECKOe M3MEHEHUE (QYHKIMN
3TOTr0 3aKOHA — OT 0000IIAIONICH 10 0OBICHSOIIEH U MPOTrHO3UPYIOIICH.

Enunass cucrema 3HaHWMI O BaKHEHIIMX BEIIECTBAaX, MX COCTaBe, CTPOCHHWHU, CBOKMCTBaX U
OPUMEHEHHH, a TaKKe O XUMHMYECKUX PEAKIMAX, HX CYIMIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHMS
nomonHsierca B Kypcax 10 u 11 kiaccoB aneMeHTaMU COAEPXKaHUS, UMEIOMIMMHU KYJIbTYpOJIOTHYeCKU U
NPUKIIQJIHON Xapakrep. OTH 3HaHUS CIIOCOOCTBYIOT IIOHMMAHUIO B3aHMOCBSI3U XHUMHUU C IPYTMMH HayKaMH,
pacKpbIBalOT €€ poJb B IIO3HABATEIbHONH M TPAKTHYECKOM MAEATETIbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCITMTAHMIO yBAXKEHUS K MPOIECCY TBOPYECTBA B OOJIACTH TECOPUH U MPAKTUYECKHUX MPUIIOKEHUN XUMHH,
MOMOTAIOT BBIITYCKHUKY OPUEHTHPOBAThCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MTPOOJIEMax, CBSI3aHHBIX
C XMMHEH, KPUTUYECKH OCMBICIMBATh UH(POPMALMIO U MPUMEHATh €€ I MOMOMHEHHs 3HAaHUH, PeIleHUs
MHTEJJICKTYaIbHBIX U JKCIIEPUMEHTAJIBbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1menom conepikanme ydeOHOTO
npeaMera «XWMHUs» JaHHOTO YPOBHS H3YYEHHS OPHUEHTHPOBAHO Ha (OPMHUPOBAHHE y OOYJaroImuXcs
MHUPOBO33PEHYECKOH OCHOBBI JUII TOHMMAaHUS (UIOCOPCKUX HIEH, TAKUX KaK: MaTepHaJbHOE €IUHCTBO
HEOPraHMYeCKOro M OPraHMYeCKOro MHUpa, 00yCIOBICHHOCTh CBOMCTB BEIECTB UX COCTABOM M CTPOCHHEM,
MO3HABAEMOCTh TPUPOIHBIX SIBJICHUN MyTEM SKCIEPHMEHTa M PELICHUs] MPOTUBOPEUMH MEXIy HOBBIMHU
dakTaMu W TEOPETHYECKUMH MPEANOCHIIKAMH, OCO3HAHWE PO XHMHH B PEUICHUH 3KOJIOTMYECKHX
npo0JieM, a Takxke MpodieM cOepeskeHNs SJHEPTETHIECKIX PECYPCOB, CHIPbS, CO3/IaHNsI HOBBIX TEXHOJIOTHI 1
MaTepHaoB.

B muane pemeHms 3amad  BOCIIUTAHMS, PAa3BUTHS W COLMANHM3AIMU OOYYAIOUIMXCS TIPHHSTHIC
MPOrpaMMOi 110 XMMHH MOJIXOBI K OIPEIEIICHNUIO CONEPKAHUS U TIOCTPOCHHS IIPEAMeTa MpelyCMaTpUBAIOT
(hopMHUpOBaHUE YHUBEPCAIBLHBIX YICOHBIX NCHCTBUM, UMEIOIMIMX 0a30BOE 3HAYCHUE JUIS Pa3IMYHBIX BUIOB
JeSITETbHOCTU: PEeIIeHUs] TpoOsieM, TMOHWCKa, aHaiau3a U o0paboTKM HHpopManwy, HEOOXOAMMBIX IS
NpUOOPETEHHS ONbITAa MPAKTUUECKOW U MCCIIeIOBATENbCKON JesITEIbHOCTH, 3aHUMAIOLIECH Ba)KHOE MECTO B
MIO3HAHUH XUMHUH.

B mpakTuke mpernonaBaHus XMMUH KaK Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, TaK M HA YPOBHE
cpeqHero oOmero oOpa3oBaHUs, IPU ONPEACICHHH COIAEPKATEIbHOW XapaKTEPUCTHKH LeNed H3ydeHHs
IpeaMeTa HalpaBJIeHUEM MEPBOCTETIEHHONW 3HAYMMOCTH TPAIULMOHHO HMPU3HAETCA (HOPMHPOBAHNE OCHOB
XMMHYECKOH HAyKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUIECKON AEATeIbHOCTH YeIOBEKa U
KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3PEHHUS TaKOW IMOAXOA K
OIIpEeIETICHHIO eIl H3Y4eHHS TIPEIMETa SBISETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMH H3y4eHHs MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sIBISIOTCSE:

e (opMupoBaHHME CHCTEMbl XMMHUYCCKUX 3HAHWH KaK Ba)KHEWIEH COCTABISIONECH €CTECTBEHHO-
HAY4YHOH KapTUHBI MUPa, B OCHOBE KOTOPOH JIe)KaT KIIFOUeBbIe MOHATHSI, PyHIaMEHTATbHBIC 3aKOHBI
U TEOpUH XHMHH, OCBOCHHE S3bIKa HAyKW, YCBOCHHE M TIOHHMAaHWE CYIIHOCTH JOCTYITHBIX
0000mIeHNiT MHPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJIEHHE C WCTOPHEH WX pa3BUTHA |
CTaHOBJICHU S,



e (JopmupoBanue u pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XUMHUUECKHX
peakumii, HEOOXOAMMBIX Ui MPUOOPETeHHs YMEHHWH OpHUEHTHPOBATHCS B MHpPE BEIIECTB U
XUMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPO/JIE, B MPAKTHYECKON M IOBCEIHEBHOM JKI3HM;

® pa3BUTHE YMEHHH W CIIOCOOOB JESITENbHOCTH, CBS3aHHBIX C HaOMIOJICHHEM U OOBSICHEHHEM
XMMHYECKOr0 KCIIEPIMEHTa, COOJTI0ICHUEM MTPaBUII 0€30MacHOro 00paIeH:s C BEIECTBaMU.

Hapsny c atum, conepikarenbHasi XapaKTepUCTHKA TeNield M 3a7jad M3ydeHHsI IpeiMeTa B IporpaMMe
MO0 XUMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IPUOPHTETAMHU B CHCTEME CPEIHEr0
obmero obpazoBanusi. CeromHs B INpPeENoOAaBaHUKM XUMHUM B OOJNBIIEH CTENEHH OTHAETCS MPENNOYTEHHUE
MPAaKTUYECKOM KOMIIOHEHTE COfep)KaHusi OOy4YeHHs, OPHEHTHPOBAHHONW Ha TMOJTOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTelbHOM  OpraHM3allii, BIAJCIONIET0 HE Hab0OpoM 3HaHMH, a (PYHKUIHOHAJIBHOU
rPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSMH aKTUBHOTO IOJyY€HHS 3HAHWW M MPUMEHEHUS HX B
peaHLHOﬁ JKHU3HU [JIA pEIICHUS MPAKTUYCCKUX 3a1a4.

B cBsi3M ¢ 3THM TIpU M3y4YEHUH TMpeaMeTa « XUMHUsDy JOMUHHpYIolee 3HaueHHE TPHOOPETAIOT TaKue
LENU U 3a7a4H, KaK:

ajanranys OOydYaloIIMXCsl K YCJIOBHSM JUHAMUYHO DPAa3BUBAIOLIETOCS MHpa, (OPMHPOBAHUE
MHTEJJIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY
MPUHATHIO TPAMOTHBIX PELICHHI B KOHKPETHBIX KM3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH M MX
MpUMEHEHUEM;

¢dopMupoBaHre y OOYYAIOIIMXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIMH), HMMEIOIHUX
YHHUBEpCAJbHOE 3HAYCHUE ISl PA3IMUHBIX BHJIOB JESTEIBHOCTH: pEIIEeHHs MpobiieM, MOMCKa, aHaiu3a U
00paboTku HH(pOpPMALUKH, HEOOXOAWMBIX ISl MPUOOPETEHHS OMNbITa AEATENBHOCTH, KOTOpas 3aHUMaeT
Ba)XHOE MECTO B NO3HAHMHM XHMHH, a TakXkKe Uil OIEHKH C MO3WIMH HKOJIOTHYECKOH O0e30macHOCTH
XapakTepa BIUSHHS BEIIECTB U XUMHYECKUX ITPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BuUTHE T[I03HABATENHHBIX HMHTEPECOB, HMHTEIUIEKTYaJlbHBIX M  TBOPYECKHUX CHOCOOHOCTEH
00y4JaromuXCs: CIOCOOHOCTH CaMOCTOSITENFHO NMPHOOPETaTh HOBBIE 3HAHHS 10 XUMHH B COOTBETCTBHH C
JKU3HEHHBIMH TIOTPEOHOCTSIMH, UCIIOJIL30BaTh COBpEMEHHBIE MH(GOPMAIMOHHBIE TEXHOJIIOTHH I TIOUCKA U
aHanmM3a y4eOHOW 1 HaydYHO-TIONMYJSIPHON MH(OpMAIK XUMUYECKOTO COJIepKaHuS,

¢dopMupoBaHHEe W pa3BUTHE Yy OOYYAIOMMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJIOIaTENFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IMpU
IJIAaHUPOBAHUHN U MTPOBEACHUN XUMHNYCCKOI'O SKCIICPUMEHTA,

BOCTIUTaHHE y OOyyarommxcsi yOeKAEHHOCTH B TYMAHMCTHYECKOM HAalpaBlIEHHOCTH XHUMHH, €&
BXHOM pOJNM B PEIICHWH TJI00ANBHBIX TMPOOJIeM pallMOHATIBHOTO TPUPOAONONL30BAHUS, TOMOIHEHUS
SHEPreTHUECKUX PECYPCOB M COXPAaHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEPEKHOT0
OTHOILECHUS K MPUPOJE U CBOEMY 3I0POBBIO, a TAKXKE MPHOOPETEHUS OIBITA UCIIONH30BAHMS TOTYUYECHHBIX
3HaHMH JUIS IPUHATHS TPAMOTHBIX PEIIEHHUH B CUTYAIUAX, CBSI3aHHBIX C XUMUYECKIUMU SBJICHUSIMHU.

B yuebHoM mnaHe cpemHero oOmiero oOpa3oBaHUs MpeaMer « XUMHs» 0a30BOTO YPOBHSI BXOIWT B
cocTaB npeaMeTHol obnactu «EcrecTBeHHO-Hay4HBIE TIPEAMETED).

OO1miee 4uciio 4acoB, OTBEACHHBIX IJIsI M3Yy4YCHUs XMMHHU, Ha 0a30BOM YpOBHE CPEIHEro OOIIero
obpazoBanusl, cocraBisier 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 vac B
HEJIEITIO).

COAEPKAHHUE OBYYEHUS 10 KJIACC
OPI'AHUYECKAS XUMMUSA

Teopernyeckue 0CHOBBI OPraHU4YeCKO XUMHH

[Ipenmer opranmdeckoil XUMUHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B TOJIYYEHUH HOBBIX
BEIIECTB M MaTepHasioB. Teopus cTpoeHHs] opraHudecknx coequHennii A. M. bytmepoBa, e€ OCHOBHBIE
nonoxeHus. CTpyKTypHbIe (JOPMYIbI OPraHMYECKUX BellecTB. [ oMonorus, uzoMmepus. XuMuieckas CBSI3b B
OpraHUYeCKUX COSAMHEHUSX — OJMHAPHBIE U KPaTHBIE CBSI3M.



[IpencraBnenne o KiIaccM(UKAMK OpraHMYECKWX BemecTB. HoMeHKnaTypa OpraHmyecKux
COEUHEHUH (cucTeMaTuyeckas) M TpUBHAJbHBIE Ha3BaHMUsS Ba)KHEWINMX IIPEICTaBUTENIEM KIaccoB
OpPraHNYeCKUX BELIECTB.

DKcIepUMEeHTaNbHBIE METO/IBI U3YUEHHSI BEIIECTB M MX MPEBPallCHHU: 03HAKOMIIEHHE C 00pa3iamMu
OpraHN4ecKUX BEIIECTB U MareprajaMi Ha UX OCHOBE, MOAEIMPOBAHHE MOJIEKYJI OPraHMYECKUX BEIECTB,
HaOJIOZICHNE M ONMCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAICHUIO OPraHWYECKUX BEIIECTB HpPHU
HarpeBaHuH (IUTaBJICHHUE, O0YTIMBAHUE M TOPSHHE).

Yraesonopoasl

AJIKaHBI: COCTaB W CTPOEHWE, TOMOJOTHYECKHN psAn. MeTaH W 3TaH — MPOCTEUINE MPeACTABUTEIH
aNKaHoB: (hM3MUECKUe M XMMHUYECKUE CBOWCTBA (Peakiny 3aMelleHHs] U TOPEHHs ), HaXOXKJCHUE B IPUPOJIE,
MIOJTy4E€HUE U TPUMEHECHHUE.

AJKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHUECKMHA psl. OTWIEH W MNPOIMWIEH — IpocTeHIne
MPEJICTABUTEINN aJKEHOB: (PM3MYECKHE U XUMHUYECKHE CBOMCTBA (peaKIMy THAPUPOBAHMSI, TaJOreHUPOBAHHS,
ruaparainn, OKMCJICHUSA U HOJII/IMepI/ISaHI/H/I), IMMOJIYyUYCHUE U IPUMCHCHHE.

Ankanuensl: OyraaueH-1,3 u MermiOyragueH-1,3: cTpoeHue, BaXHEHIIME XMMUYECKHE CBOMCTBA
(peaxuus momumepu3anun). [loaydeHne CHHTETHYECKOro KaydyKa U Pe3HHBL

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKUN psii. ANETHICH — TPOCTEHIIHIA
MPEICTABUTEINb aIKWHOB: COCTaB, CTPOCHUE, (PU3NUECKuEe U XUMHYECKHE CBOUCTBA (PEaKLUK THAPHUPOBAHMS,
raJloreHUPOBaHMsL, TUIpaTallui, TOPEHNS ), HOIy4YE€HHE U IPUMEHEHHUE.

Apensl. benszon: cocras, cTpoeHue, Gpu3NIecKrue 1 XUMUYECKHE CBOMCTBA (PeaKLiy rajoreHnpOBaHHS
U HUTPOBAaHHUs), MOIy4YEeHUE M IpUMEHeHHe. Jlonyon: cocmas, cmpoenue, @usuueckue u XumuiecKue
ceolicmea (peakyuu 2an02eHUPOBAHUsS. U HUMPOBANUS), NOAYYeHue U npumenenue. TOKCHYHOCTH apeHOB.
I'enernyeckast CBSI3b MEXKAY YIJIEBOLOPOAAMH, IPUHAIICKAILMMHU K Pa3JIMUHbIM KJlaccaM.

[IpupoaHble UCTOUHUKH YTIeBONOPOAOB. [IprpoaHblil a3 u nomyTHbIe HedTsHbIe ra3el. HedTs u e
nporicxoxaeHne. CriocoObl mepepaboTku He(TH: TeperoHKa, KpPEeKUHT (TepMHUYECKUN, KaTATMTUYCCKHN ),
nupoin3. [Ipogykrel nepepaboTki HeTH, X TPIMEHEHHE B TPOMBIIUICHHOCTH U B OBITY. KaMeHHBIH yromib
Y MIPOJIYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/Ibl U3YUEHHSI BELIECTB M MX IPEBPALICHUI: O3HAKOMJIEHHE C 00pa3uamu
IlacTMacc, KaydyKoB W pe3uHbl, Komnekumn «Hedgre» u  «Yrome», MonmenmpoBaHHE MOJEKYI
YIIIEBOAOPOJIOB W TallOTeHONPOU3BOIHBIX, TPOBEJCHNE MIPAKTHYECKON palOThI: MONydYeHHe JTWJIeHa U
W3yYEHUE €ro CBOKUCTB.

Pacuérnele 3amaun.

Boluncienuss mo ypaBHEHHIO XUMHUYECKOM peakimuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM TPOAYKTAa PEaKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB UJIM IPOLYKTOB PEAKIIHH ).

KucJioponconep:xamue oprannyeckue coeqnHECHHs

IIpenenbHble OTHOATOMHBIE CIUPTHI. METaHONI M 3TAHON: CTPOCHHUE, (PU3NYECKHE U XUMUYECKHE
CBOICTBA (peakuy ¢ aKTUBHBIMH METaJIaMH, TaJIOT€HOBOAOPOIaMH, TOPEHNUE), IpUMeHeHne. Bonopoanbie
CBSI3U MEKIY MOJIEKYJIaMH CIUPTOB. [lelicTBHE MeTaHO A U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOroaToMHbBI€ CHUPTHI. OTWICHIVIMKONIb W TJIMIEPUH: CTpPOEHHE, (U3NYECKHEe U XUMUYECKHe
CBOICTBA (B3aMMOACUCTBHE CO MICJIOYHBIMH METaJIAMH, KAaueCTBEHHAs pEaKkUus Ha MHOrOaTOMHBIE
crupthl). JlelicTBUE HAa OpraHu3M 4enoBeka. [IprmMeHenune riniepuHa U 3TUIICHTIINKOIIS.

®deHoN: CTpOCHHWE MOJNIEKYIbl, (PH3WMYECKHE M XAMHUUYECKME CBOWCTBA. TOKCHYHOCTH (heHona.
[Tpumenenue Qenomna.

Amperunpl U kemouvl. DopManbAerui, aneTANBIACTHI: CTpOSHHE, (U3MUECKHe M XUMHYECKUE
CBOICTBA (PEeaKLUU OKUCIICHNUS 1 BOCCTAaHOBJICHUS, KAUECTBEHHBIE PEAKIINHN ), [TOJyIEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHasl KHCIIOTBI: CTPOCHHE,
(¢u3MUecKue ¥ XUMHUYECKUE CBOMCTBA (CBOWCTBA, OOIME JJIS Kiacca KUCIOT, peakius sTepudukanmn),




nojy4yeHue u npuMeHenne. CTeapuHOBas U OJEMHOBAsI KUCIIOTHI KaK MPeACTABUTEIN BBICIINX KapOOHOBBIX
KUCJIOT. MBLIa Kak COJIM BBICHINX KapOOHOBBIX KHCJIOT, X MOIOIIEe JEHCTBHUE.

Crnoxnble 3GUpBl KaK IMPOWU3BOMHBIE KapOOHOBBIX KHUCIOT. I'maponmu3 crnoxHbIX 3¢upoB. JKupsl.
I'maponus sxxupos. [Ipumenenue sxupoB. bruonorudeckas poib KUPOB.

VYraeBonsl: cocTaB, KiacCH(HKALMS YIIeBOAOB (MOHO-, JM- W THonucaxapuipl). [moko3a —
IPOCTEHUIINIT MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJEKYNbl, (u3Mueckne M XUMHYECKHE CBOMCTBA
(BzaumogetictBue ¢ rtuapokcunoM wmenu(ll), okmcnenne amMmuauHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpO’KeHWE TIIFOKO3bI), HAaXOXKJICHWE B IPUPOJE, NMPHUMEHEHHE, OMOJOTHYEecKas pOlb.
®orocunTe3. OpyKTO3a KaK N30MEP TIIFOKO3BL

Kpaxmai u nemnronosa kak npupoHsle nommepsl. CTpoeHne Kpaxmaia U LeJUiono3sl. Gusnueckue
Y XMMHYECKHE CBOMCTBA Kpaxmaia (TUAPOIN3, KAUeCTBEHHAs! PEAKLHS C HOJIOM).

OKCcIepUMEHTaIbHBIE METO/Ibl M3YUEHHSI BELIECTB M UX MPEBPALICHUI: MPOBeAeHUE, HAaOII0IeHHE 1
OIMMMCAaHUEC NAEMOHCTPAINOHHLIX OIBLITOB: TOPCHUC CIIMPTOB, KAYCCTBCHHBLIC PCAKIIMN OIHOATOMHBLIX CIIMPTOB
(oxucnenue oranonma okcugoM Memu(ll)), MHOroaToMHBIX CHHPTOB (B3aMMOJICHCTBHE TIIMIIEPHHA C
runpokcunom  meau(ll)), ampmernmoB (OKMCIEHHE aMMUAYHBIM —pacTBOpoM okcuaa cepebpa(l) wu
rugpokcunom Meau(ll), B3ammopeilicTBUe KpaxMana ¢ HWOAOM), MPOBEICHHE TPAKTHUYECKOW pPadoThI:
CBOWCTBA PacTBOpa YKCYCHOM KUCJIOTBI.

Pacuérnrle 3amaun.

Bbrumcienust Mo ypaBHEHHMIO XMMUYECKOM peakiuy (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM TPOAYKTA PEaKIMU IO H3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB UJIM TPOAYKTOB PEAKIIHH).

A3zoTconeprkallue OpraHuuecKUue COeMHEHMS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHMYecKue coeuHeHns. PU3nuecKre U XUMHYECKUE CBOMCTBA
aMUHOKHUCIIOT (Ha MpUMepe TIMIrHa). bronorndeckoe 3HaueHre aMHHOKHUCIOT. [lemtupr.

benku kak npupozHble BBICOKOMOJIEKYJISIpHblE coeluHeHus. IlepBuuHasi, BTOpUYHAs U TPETUYHAS
CTPYKTypa OenKoB. XMMHYECKHE CBOMCTBAa OENIKOB: THIPOJIM3, ACHATYpalLys, KaueCTBCHHbIE PEaKUUH Ha
OenKHu.

OKCIIepUMEHTAIbHBIE METOABl M3YY€HHs BELIECTB M MX IPEBpAlLeHHH: HAOJIOACHHE U ONHMCAHHUE
JIEMOHCTPALMOHHBIX OIBITOB: IEHATYpalus OEJIKOB IPU HAIPEBAHUH, IBETHBIE PEAKIIUH OEIIKOB.

BbicokoMoJIeKyIsIpHbIE COeTHHEHHS

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJMMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb IOMMMEpHU3alUd, CpeNHss MOJeKylsapHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJICKYJIAPHBIX CO@)II/IHeHI/Iﬁ — NOJIMMEPpU3alivsd U MMOJIMKOHACH CAIU .

DKCnepUMEHTaIbHbIE METO/Ibl M3YUEHUs BELECTB M UX MPEBpAICHUI: 03HaKOMJIEHHE ¢ oOpa3uamu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayUyKOB.

MexpeAMETHBIE CBSI3U.

Peanmuzaist MeXIpeqMETHBIX CBSI3eH TIpH  HM3yYeHHMM oOpraHuueckoi xumuu B 10 Kiacce
OCYILIECTBIISIETCS. Yepe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W TIOHSTHH,
SBJISIFOIIMXCSA CUCTEMHBIMU JUJIs OTJIEJIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0 [IUKIIA.

OOmmme ecTecTBEHHO-HAY4YHbIE TIOHATHS: SIBJICHHE, HAYIHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpUs, aHAIIN3,
CHHTE3, KiacCH(pUKaLus, NepuoJuIHOCTh, HAOIIOJEHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJEINPOBAHUE.

dusnka: MaTepus, SHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUI YPOBEHb, BELIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (pU3MUecKre BETMYNHBI M MHHIIBI X H3MEPEHUSL.

buonorus: knerka, opranusm, 6uocgepa, OOMEH BELIECTB B OpraHu3Me, (pOTOCUHTE3, OMOIOrNYECKH
aKTHBHBIC BemIeCTBa (O€JIKH, YTIEBOIBI, XKUPBI, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TTOPOIBI, ITOJIE3HBIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: mUIIEBbIE MPOAYKTHL, OCHOBBI PAlMOHAILHOIO MHUTAHUS, MOIOIINE CpPEeCTBa,
JIEKapCTBEHHBIE U KOCMETHUYECKHUE IPenaparbl, MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

COJAEPKAHHUE OBYYEHUS 11 KIIACC



OBIIASA U HEOPI'AHUYECKASA XUMUS

Teopernyeckne 0CHOBbI XHMUH

XUMWYECKUI dIIeMeHT. ATOoM. S1po atoma, W30TONBI. DJIEKTPOHHAS O000JOYKa. DHEPreTHIECKHe
YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- amemMeHThl. OCOOCHHOCTH PACTIPEEIICHHsI YICKTPOHOB
110 OPOHTANSAM B aTOMaX JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIIEKTPOHHAS KOH(PUTYpaLns aTOMOB.

Ilepnompnueckuii 3akoH u Ilepuommyeckas cucrema xumudeckux snemeHToB . M. Menpneneesa.
CBs13p nepruoanyeckoro 3akoHa u Ilepuonndeckoit cuctemsl xumudeckux snemenToB Jl. 1. Menaeneesa c
COBPEMEHHOM TeOopHel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEIIECTB IO IpyNIiaM M NEepHOAaM. 3HaueHHE MEePUOJUYECKOrO
3aKOHa B Pa3BUTHU HAYKH.

Crtpoenue BemecTBa. XUMHYECKast CBsI3b. BHIBI XHUMUUECKOH CBs3M (KOBAJEHTHAs HEMOJSIpHAs U
NOJsIpHAsi, HWOHHAs, MeTajuimueckas). MexaHu3MmMbl 00pa30BaHMsl KOBAJEHTHOM XMMHUYECKOM CBS3U
(0OMEeHHBI M JTOHOPHO-AaKIENTOPHBIN). BomopomHass CBs3b. BajaeHTHOCTH. DJIEKTPOOTPHUIIATEIILHOCTD.
Crernedb OKHUCaeHHUs. VIOHBI: KATHOHBI M AHUOHBI.

BemiectBa MONEKyISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tuns! KpUCTATUTUYECKUX PEHIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT THIIA KPUCTAITMYECKON PelIETKY.

[lonsATHe 0 nucnepcHbIX cucTeMax. MICTHHHBIE U KOJJIOUAHbIE pacTBOpbL. MaccoBast 101151 BELLECTBA B
pacTBope.

Knaccudukamms Heopranndyeckux coequHeHui. HoMeHkmaTypa HEOpraHHMYECKHX  BEIIECTB.
I'enernyeckast CBsI3b HEOPraHMUECKUX BELECTB, IPUHAIEKAIIUX K PA3JIMUHBIM KJIACCAM.

Xumnueckas peakuus. Kimaccudukanus XuMudecKuX peakuii B HEOPraHWYEeCKOH M OpraHHYecKoil
XUMHUHU. 3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPaHEHUs U MPEBpAILEHHs] SHEPTUU IPU XUMHUIECKUX
peaKiusXx.

CKOpoCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3NUyYHBIX (akTopoB. OOpaTUMble peakiuu. XUMHIECKOE
paBHOBecHe. PaKTOPBI, BIUSIOIINE HA COCTOSIHUE XUMUUECKOro pasHoBecu . [Ipunuun Jle larenbe.

OnexrponuTiyeckas auccormaiys. CuibHble W caadble 371eKTponuThl. Cpema BOTHBIX PacTBOPOB
BEILIECTB: KUCIas, HEUTpasbHasl, MIEJI0YHAsL.

OKuCIMTENHHO-BOCCTAHOBUTENILHBIE PEAKLINH.

OKCIIEpUMEHTANbHBIE METO/bl M3YYEHHS! BEIIECTB M WX MPEBpAIICHUH: AEMOHCTpanus Tabiauil
«llepuoguueckass cucrema xumuueckux dnemMeHtoB [ M. MenaeneeBa», u3ydeHHE MOJEEH
KPUCTAJUTMUECKUX PEIIETOK, HaONIOJCHWE M OIUCAHHE JIEMOHCTPALMOHHBIX W JIA0OPAaTOPHBIX OIBITOB
(paznoxxeHue MepoKcuaa BOAOPOAa B IPUCYTCTBUHU KaTall3aTopa, ONpeesieHne Cpebl PaCTBOPOB BELIECTB
C MOMOIIBI0 YHUBEPCAJIBHOTO MHMKATOPA, PEaKIMi HOHHOTO 00MEHa), MPOBEACHNE PAKTHUECKON pabOoThI
«Bimstne pazanuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH peaKuum».

Pacuérnble 3amaun.

Pacuérel 10 ypaBHEHUSIM XUMUYECKUX PEAKLUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
UCII0JIb30BaHUEM IOHSTHUS «MacCoBast A0JIs1 BELLIECTBAY.

Heopranuyeckas xumust

Hewmeramnsl. Ilonoxenue HemeraiuioB B llepuoamueckoil cucreme XuUMHUYecKUX 3iaeMeHToB J[. .
MeHnneneeBa W OCOOCHHOCTH CTPOCHHUsI aroMoB. DH3WyYecKkWe CBOWCTBA HEMETAIUIOB. AJUIOTPOITHUS
HEMETaJIOB (Ha MpUMepe KUCIIopoa, cepsl, pocdopa U yrieposaa).

XUMIYECKHe CBOMCTBAa BaXXKHEUIIMX HEMETAIUIOB (rallorTeHOB, cepbl, asota, (ocdopa, yriepona u
KPEMHHUS) U UX COEIMHEHUH (OKCHUIOB, KUCIOPOACOAEPHKALINX KUCIIOT, BOAOPOJHBIX COEANHEHUH ).

[IpumeneHne Ba)XHEHIIINX HEMETAJJIOB U X COETUHEHNH.

Merabl.  Ilonoxkenune MertamioB B Ilepuoguueckoid cucreMe XUMHYECKUX 3yieMeHToB I, .
MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX O0OJIOYEK aTOMOB MeTawioB. OOmme ¢undeckue
cBoiicTBa MeTaioB. CIIaBbl METAJUIOB. DNEKTPOXUMHUYECKUH P/l HAPSKEHUH METaJUIOB.

XVWMHYECKHE CBOWCTBA BAKHEHIIINX METAIUIOB (HATPWH, KaJwid, KalIbllUi, MarHAH, aJFOMUHAN, IUHK,
XpOM, JK€JI€30, ME/Ib) U UX COCANHEHUH.



Obume crocoObl MoTyYeHns: MeTasioB. [IpuMeHenne MeTaioB B OBITY M TEXHHKE.

OKcIiepUMEHTallbHbIE METOIbl M3y4Y€HHs BEUIECTB M HX IPEBpAllleHUH: H3Y4YeHUE KOJUIEKLUU
«Mertaimapl ¥ CIUIaBb», OOpa3lOB HEMETAJUIOB, pEHIEHHE AKCHEPHMEHTAIBHBIX 3a7a4, HaOIIOIEHHE U
OMHCaHWE JIEMOHCTPAIMOHHBIX M JIa0OPAaTOPHBIX OIBITOB (B3aWMOJCWCTBHE THUIPOKCHIA AJIOMHUHUS C
pacTBOpaMM KUCJIOT U LIeJI0YeH, KaueCTBEHHbIE PEeaKIMK Ha KaTHOHbI METAIJIOB).

Pacuérnele 3anaun.

Pacuérer Maccel BemiecTBa MM 00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEMIECTBA, MAacce WM
00BEMY OHOTO W3 YYaCTBYIONMX B PEAKIIMH BEIIECTB, Pacd€Thl Macchl (00BEMA, KONMMYECTBA BEIIECTBA)
MPOLYKTOB PEAKLMH, €CJIM OJTHO U3 BEILECTB UMEET IPUMECH.

XuMus 4 5KM3Hb

Ponp xumun B obGecrieueHNH SKOIOTMYECKOH, SHEPreTHYECKON 1 MUIIEBOM Oe30MacHOCTH, pa3BUTHU
MeaunuHel. [ToHATHE 0 HAyYHBIX METO/IaX TO3HAHNS BEIECTB M XUMUYECKUX PEaKIUi.

HPEJICTaBJIeHI/IH 00 O6IIII/IX HAaYYHBIX IPUHIUIIAX TPOMBIIIJICHHOI'O IMOJTYUYCHU A BayKHENIINX BCIICCTB.

YesoBek B MUPE BCUICCTB U MAaTCpUAJIOB: BakKHeHIIne CTPOUTCIIbHBIC MaTCpUaJIbl, KOHCTPYKIIMOHHBIC
MaTrepuansl, KpacKd, CTEKJIO, KepaMKKa, MaTepuallbl Ui 3JEKTPOHUKH, HAHOMAaTepHalbl, OPraHUYECKHE U
MHUHEpaJIbHbIE y00pEeHUSI.

XuMusl U 30pOBbE 4EJOBEKa: IIpaBUJla MCIOJIb30BAaHMs JICKAPCTBEHHBIX IIpENaparoB, IIpaBHIIa
0€30I1acHOro UCIOJIb30BaHUs IIPenapaToB ObITOBOM XMMUM B IOBCEIHEBHOMN JKU3HH.

MexpeAMETHBIE CBSI3U.

Peanmzarust MeXIpeIMETHBIX CBsI3el TpU M3ydeHUH OOIIel 1 HeopraHmdeckoi xumuu B 11 kiacce
OCYILIECTBIISIETCS. Yepe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W TOHSTHH,
SBJISIFOIIMXCSA CUCTEMHBIMU JUJIs OTJIEJIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOr'0 [IUKIIA.

OOmme ecTecTBEHHO-HAyYHBIE MOHITHUS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHalM3, CHHTE3,
KIaccuGUKaIus, IepuOANIHOCTb, HAOIIOACHUE, SKCTIEPUMEHT, MOICIIMPOBAaHHUE, U3MEPEHHE, SIBJICHHE.

@dusmka: wMarepus, OSHEPrus, Macca, aroM, OJJEKTPOH, NPOTOH, HEWUTPOH, MOH, H30TOIl,
PannoOaKTUBHOCTh, MOJIEKYJa, SHEPreTUIECKU ypPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE
BelecTBa, (PM3UUECcKe BEIMYUHBI U €TMHUIBI HX H3MEPEHUSI, CKOPOCTb.

Bronorus: kierka, opranusm, 3KocucTemMa, onocdepa, MaKpo- 1 MUKPOIIIEMEHTHI, BUTAMHHBI, 0OMEH
BELIECTB B OpPraHU3Me.

['eorpadus: MuHEpanbl, TOpHBIE TOPOJIbL, TTOJE3HbIE HCKOMaeMble, TOTLTHBO, PECYPCHI.

TexHOoNOrMs: XWMHUYECKasl MPOMBIIUIEHHOCTb, METAUTyprus, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHaJioB, CEJIbCKOXO3IHCTBEHHOE IPOW3BOACTBO, MHILEBAs IPOMBINUIEHHOCTh, (hapMarieBTHUecKas
IMPOMBIIIJICHHOCTh, IMPOMU3BOJACTBO KOCMETHYCCKHUX IMPCIIaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHUaJIOB, 3JIEKTPOHHAs! IPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA30BAHUA
JIMMHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPaMMm
cpeaHero obmero o0pa3oBaHUs (JIMUHOCTHBIM, METAIPEIMETHBIM U NpeAMETHBIM). HayduHo-MeToanueckoit
OCHOBOH I pa3paOOTKU MJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHETo O0IeTro 00pa3oBaHUs
SBJISIETCS CUCTEMHO-JESTEIbHOCTHBIM MOIXOI.

B cootBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE JIMUHOCTHBIX PE3yJbTaTOB
OCBOEHMs IpeaMera «XHUMHUS» Ha YpPOBHE CpEJHEro oOIero oOpa3oBaHUS BBIIEICHBI CIEAYHOLINE
COCTaBJIAOIINE:!

OCO3HaHWE OOYYAIOIMMHUCS POCCHHCKOM Tpa)XMaHCKOM WIEHTHIHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTU U CaMOOIIPEIENIEHHIO;

HAJIMYHE MOTHBAIIMHU K 00y4EHHIO;



[EJICHAIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH 1
UCTOPUYECKUX TPAIHIUI 6a30BOM HAYKH XUMHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAroIIMXCsl PyKOBOJICTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, MIPHCYIIIMMH IEJIOCTHON CUCTEME XUMUYECKOTO 00Pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS HKOJOTMYECKOW KyJIbTYphl M CIOCOOHOCTH CTaBUTh LEIH WU CTPOUTH
JKM3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeAMETa «XHUMHsD) JOCTUTAIOTCS B CIUHCTBE Y4eOHOH H
BOCITUTATEIIbHON JIEATEIIFHOCTH B COOTBETCTBHHM C T'YMAaHHUCTHYECKHMH, COIMOKYJIBTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSMH W HI€AIAMH POCCHUICKOTO IPa)KIaHCKOro OOLIECTBA, NPUHATHIMH B OOIIIECTBE
HOPMamy MW TpaBUJIAMU TIOBEIICHHUS, CIIOCOOCTBYIOIMMH IPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHUS H
HPaBCTBEHHOT'O CTAHOBJICHHUS! ITYHOCTH O0YYaIOIINXCSL.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS NpenMera «XUMHsD) OTPaXaroT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEJILHOM M TMPAKTHUYSCKOW ACATEIBHOCTH OOYYAIONIMXCS M0 peajii3alldi MPHHATHIX B OOIIECTBE
]_[eHHOCTeﬁ, B TOM YMCJIC B HaCTU:

1) rpamaaHCKOro BOCIIMTAHMA:

OCO3HaHMS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M OOSI3aHHOCTEH, YBOKEHHUS K 3aKOHY U
IPaBOIOPSAAKY;

MIPEACTABIICHUS O COLMAIBHBIX HOPMaX U MPaBUIIaX MEXKITMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JESATEIBHOCTU MPH CO3MaHUHM Y4eOHBIX MPOEKTOB, PELICHUH
y4eOHBIX ¥ TO3HABATEINILHBIX 3a71a4, BHIIIOTHEHUH XUMHYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHMMaTh W TMPHHUMAaTh MOTHBBI, HAMEPEHHUs, JIOTHKY W apryMEHTHI JPYTHX TIpH
aHaJM3e pa3INuHbIX BUIOB yUeOHOH IESATENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIMTAHMSA

[IEHHOCTHOT'O OTHOILICHHUS K HICTOPUYECKOMY M HAyYHOMY HACJICTUIO OTCUYECTBEHHON XUMUM;

YBOXKEHHUS K TIPOIECCY TBOpPYECTBA B OOJIACTH TEOPUH M MPAKTHYECKOTO MPUMEHEHHS XUMUHU,
OCO3HaHMSI TOTO, YTO JIOCTHKEHHS HAYKH €CThb pe3ylbTaT INTENBHBIX HAOMIOIEHHH, KPOIIOTIMBBIX
9KCTIIEPUMEHTAJIBHBIX TOUCKOB, MOCTOSHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpeca W TI03HABATEJIbHBIX MOTHBOB B TONYYSHWH W TOCIEIYIONIEM aHaim3e HH(OpMAImu o
NEePEeIOBBIX JJOCTHKEHHUIX COBPEMEHHOH OTE€UECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

HPaBCTBEHHOT'O CO3HAHMSI, TUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CHTYallMH, CBS3aHHBIE C XUMUYECKHMHU SBJICHUSMH, W TPUHUMATh
OCO3HAaHHBIC PCHICHM A, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMbI U ICHHOCTU,

TOTOBHOCTH OLIEHWBAaTh CBOE TOBEJEHUE U IOCTYIKU CBOMX TOBAPUILEH C MO3ULNI HPAaBCTBEHHBIX U
IPABOBBIX HOPM M OCO3HAHHUE MOCIIEACTBHI 3THX MOCTYITKOB;

4) popMupoOBaHHSs KYJIbTYPbI 310POBbS:

MMOHMMaHHS LIEHHOCTEH 3/I0pOBOro W Oe30macHoro odpasza >KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOIO
OTHOUICHHS K COOCTBEHHOMY (DPM3HUYECKOMY U IICHXHIECKOMY 37I0pPOBBIO;

COOJIOJICHUsT TIPaBIJI 0E30MacHOr0 OOpAIeHUs] C BEIIECTBAMU B OBITY, ITOBCEIHEBHON XHM3HU U B
TPYZIOBOM AESATEIBLHOCTH;

MOHMMAaHHS [EHHOCTH TMpaBHJ WHIMBHIYAJIBHOTO M KOJUICKTMBHOTO O€30IMacHOTO TOBE/ICHUS B
CHUTYaIHIX, yTPOXKAIOMINX 30POBBIO U KU3HH JIIOJCH;

OCO3HAHMS MOCJIEACTBUN M HETIPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOJIECHUS AJIKOTOJIs, HAPKOTHUKOB,
KypeHusi);

5) TpynoBoro BocnuTaHus:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATENHCKON JIESITENIHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPYECKON M APYTHX BUIAX JCSATEILHOCTH;

YCT@HOBKHM Ha aKTHBHOE yJYacTHE B PEUICHHM MPAKTUYECKHX 3a]a4 COLMAIbHOW HANpPABICHHOCTH (B
paMKax CBOETO KJlacca, ITKOJbI);



HHTEepeca K MPaKTHYECKOMY H3Y4eHHIO Npodeccuil pa3iMyHOro poaa, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHUS IPeIMETHBIX 3HaHUH 110 XUMUY;

YBaXKEHHS K TPYLy, JIOASAM TPyZa U pe3ysibTaTaM TPYIOBOU AEATEIBHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIUBHYyaJbHOW TPAaeKTOpUM OOpa3oBaHus, Oymyuien
npodeccu W peanm3alid  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CNOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0rMYeCKOr0 BOCIIMTAHUSA:

9KOJIOTMUYECKH 11€1eCO00Pa3HOro OTHOILICHUS K MPUPOJIE, KaK MCTOYHUKY CYLIECTBOBAHUS JKU3HHU Ha
3emite;

MOHUMAaHUS TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX MpoOieM, BIHMSHUS SKOHOMHYECKH X MPOIIECCOB
Ha COCTOSIHUE TIPUPOAHON M COLMATIBLHON CPEABI;

OCO3HAHHA HEOOXOAMMOCTH UCIOJIB30BAaHUSA JIOCTMOKCHMH XUMHM [JJIsI PELICHUS BOIPOCOB
paluoHaIbHOT O IPUPOIONOIB30BAHNUS;

AKTMBHOTO HENPUSTHS JIEHCTBUN, NPUHOCALIMX BpEI OKPYXKAIOLIEH NPUPOIHON Cpelne, YMEHHS
MPOTHO3UPOBATh HEOJATONPUATHBIE HKOJOTMYECKUE TOCIEACTBUS MPEANPHUHUMACMBIX JEUCTBUHA U
IIPEOTBPAILATE UX;

HaJW4Msl Pa3sBUTOrO IKOJOTMYECKOTO MBIIUICHUS], IKOJIOTMYECKOH KYJIBTYpbI, OIbITA JIEATEIbHOCTU
HKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MMM B TIO3HABATEIbHOW, KOMMYHHKATUBHON
¥ COLIMAIbHON MPAKTUKE, CTIOCOOHOCTH U YMEHHS aKTHBHO IIPOTUBOCTOATH UICOJIOTHH XeMo(oouy;

7) HeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(hOPMHPOBAaHHOCTH MHUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOW TIPAKTHKHY;

MOHUMAaHHS CTIEIM(UKN XUMHUU KaK HAyKH, OCO3HAaHUS €€ poiau B (pOPMHUPOBAHUH PAILMOHATIBGHOTO
HAyYHOTO MBIIUICHUS, CO3IaHUM LEJOCTHOTO MPEACTaBICHHS 00 OKpYXKalolleM MHpE KaK O €IWHCTBE
OpUPOIBl M YENOBeKa, B TO3HAHHM IPHPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHHH IMPOOJeM COXpaHEHHS
MPUPOAHOTO PABHOBECHS,

yOexnEHHOCTH B 0cO0OM 3HAUUMOCTH XHMHHM JJISi COBPEMEHHOM LMBHIIM3aIMH: B €€
TYMaHHUCTHUYECKON HAMpaBICHHOCTH W BAXKHOW POJHM B CO3MAHWM HOBOHM 0a3bl MaTepHaIbHON KyIBTYpPHI,
pelIeHnH TJI00aJbHBIX MPOOJIEM YCTOMYMBOI'O PA3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOIl,
MUIICBOM M 3KOJOTMYECKOW OE30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OOECIICYCHUU YCJIOBUH YCICIIHOTO
TPYZAa U 3KOJIOTHYECKH KOM(POPTHON KM3HHU KaXKIOTO WIeHa O0IIECTBa;

€CTECTBEHHO-HAyYHOH IPaMOTHOCTH: IMOHUMAaHMs CYLIIHOCTH METOAOB IO3HAHMS, HCIIOIb3yEeMBIX B
CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh moJIiyda€MbI€ 3HAHUS [JId aHallu3a U 00BSACHEHHUS
SBJICHUH OKPY)KAIOIIETO MHUpPAa M IPOUCXOAAIIMX B HEM HM3MEHEHUH, yMEHHUsl [enaTb OOOCHOBAaHHBIE
3aKJIIOYCHUS HA OCHOBE HAyYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LEJNbI0 IOMYyYEHHUS JOCTOBEPHBIX
BbIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONB30BaTh XMMHMUYECKHE 3HAHUS U pEIleHus MpodiieM B
peabHbBIX )KU3HEHHBIX CUTYaIUsIX;

HHTepeca K IIO3HAHUIO U UCCIIEA0BATENbCKOM eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K AKTHBHOMY
MOJYYEHUIO HOBBIX 3HAaHUM MO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSMU;

HHTepeca K 0COOCHHOCTSIM TPY/Ia B Pa3IMYHBIX cdepax MpodeCCHOHATBHON AeSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHbIe pe3yIbTaThl OCBOCHHS yueOHOT0 IpeAMeTa « XUMHUSD Ha YPOBHE CPEHETO O0IIero
00pa30BaHMsI BKJIIOYAIOT:

3HAUUMBble AU (OPMHUPOBAHHMS  MHPOBO33PEHUS  OOYYaIOMUXCS  MEXIUCHUIUIMHAPHEIE
(MexmpeaMeTHbIE) OOlIeHAyYHbIE TOHSTHS, OTPaXKAIOIIME IEeJOCTHOCTh HAyYHOW KapTHHBI MHpa H
cnenr(UKy METOJOB MO3HAHMWS, UCITOJL3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, DHEPIHUs,



ABJICHUE, MPOLECC, CHCTEMa, HaydHbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpus,
uccieI0BaHue, HaOoIeHNe, U3MEpEHNe, SKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJbHbIE ydeOHbIe JeHcTBUS (IIO3HABATEIbHBbIE, KOMMYHUKATHUBHBIC, DETyJSTUBHEIC),
obecrieunBarone (HopMupoBaHHE (YHKIMOHAIGHOM T'PAaMOTHOCTH M COLUMAIBHOM KOMIETEHIIMU
00y4JaroIuXxCs;

CIIOCOOHOCTH OOYYArOUIMXCSl MCIONB30BaTh OCBOSGHHBIC MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HaHUS U YHUBEPCAIIbHBIC YUeOHbIE ICHCTBUS B MO3HABATEILHON M COLMAILHOMN MPAKTHKE.

MeranpeqMeTHbBIe  pe3yabTaThl  OTPAXKAalOT — OBJIAJICHHE  YHUBEPCAJIbHBIMH  y4EOHBIMH
MO3HABATEbHBIMH, KOMMYHUKATUBHBIMU M PETYJISITUBHBIMU I€HCTBUSIMH.

Osiasenne yHHBEPCAIBHBIMH Y4eOHbIMH MO3HABATEIHLHBIMH JIEHCTBUSIMU:

1) 6azoBble JIOTHYEeCKHE AeHCTBHSI:

CaMOCTOSTENILHO (POPMYITHPOBATh U aKTYaJM3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBarh;

OIIpENIeNIATh 1EeNd JACSTENFHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH WX JIOCTHKEHHs, COOTHOCUTH
PE3YILTAThI ACATCIBHOCTH C ITOCTABJICHHBIMU LCIISIMU,

WCHOJIb30BaTh MPHU OCBOCHMH 3HAHMI NMPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICISTH XapaKTepHbIE
IPU3HAKU TOHATHH M YCTAaHABIMBAaTh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IIOHSATUS IS
00BSICHEHUS OTJICNTbHBIX (DaKTOB M SIBIICHUIA;

BBIOMPATh OCHOBAHMS M KPUTEPUH AJIs KiIacCU(DUKAIMY BEILECTB M XUMHYECKUX PEaKLuii;

yCTaHaBJIUBATh IPUUNHHO-CIIEICTBEHHBIE CBS3U MEXKIy N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHUsSI (MHAYKTUBHBIE, IEIyKTUBHBIE, II0 aHAIOTUU), BBIABIIThH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (POPMYIUPOBATH BHIBOJBI M 3aKIIIOUCHUS;

IIPUMEHSTh B IPOLIECCE ITO3HAHUS, UCIOJIb3YEMble B XMMHU CHUMBOJMYECKHUE (3HAKOBBIE) MOJEJIH,
npeoOpa3oBBIBaTh MOJIETbHBIC IPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOJ) 3JIEMEHTa, XUMHYECKas
¢dopMmyna, ypaBHEHHE XMMHUYECKOW PEaKIHy — MPH PEIICHNH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/a4, MPUMEHSITh Ha3BaHHbIE MOJEJbHbBIE IPEACTaBICHUS MAJI1 BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLIUH.

2) 0azoBbIe HCCIEI0BATEILCKUE JIeiCTBUS

BJIa/IETh OCHOBaMH METOJI0B HAYYHOT'O TIO3HAHMSI BELIECTB U XUMHUECKUX PEaKIHi;

(bopMynHpoBaTh LENMW W 33Aa4d HCCIENOBAHMS, WCIIONB30BATh IOCTABJICHHBIE M CAaMOCTOSTEIHHO
C(bOpMy_HI/IpOBaHHI)Ie BOITPOCHI B KAUCCTBE MHCTPYMCHTA IMO3HAHUSA U OCHOBBI JJIA (bOpMI/IpOBaHI/ISI TUITOTE3bI
0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CY>KICHHIA;

BJIa/IETh HABBIKAMH CaMOCTOSTENIFHOTO MJIAHUPOBAHUS M MPOBEACHHS YUEHHYECKUX SKCIEPUMEHTOB,
COBEpIIICHCTBOBATh yMEHHUS HaOI0JaTh 3a XOJOM TMpOIecca, CaMOCTOSTENbHO TPOTHO3UPOBATH €ro
pesynbrar, (opmynupoBaTh 00OOIIEHHS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTaTOB
WCCIIEI0BAHNUS, COCTaBJIATE OOOCHOBAHHBIA OTYET O MPOAETaHHON paboTe;

MpHOOpeTaTh OMNBIT YYEHWYECKOH HCCIIENOBATEILCKOH U IMPOSKTHOU JEATENLHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEJIBHOMY IIOMCKY METOJIOB PpEIICHHs MPAKTUYECKHX 3ajad,
MPUMEHEHHUIO Pa3JIMYHBIX METO/IOB TIO3HAHMSL.

3) pa6ora c undopMaumeii:

OpPHUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HH(MOPMAMK (HAYyIHO-TIOMyJISipHAsl JITEparypa
XHUMHAYECKOr0 CO/IEPKaHMsA, CIIPaBOYHBIE MOCOOMs, pecypcbl MHTepHeTa), aHaIM3MpOBaTh WHGOPMALIIO
pa3sNMYHBIX BUAOB M (OPM  TPEACTaBICHHS, KPUTUYECKH OLEHHBATh €€ JOCTOBEPHOCTb H
HEeNPOTUBOPEYNBOCTbD;

(hopMynupoBaTh 3ampockl U MPUMEHSITh Pa3MYHbIE METOABI MPH MOMCKE W 0TOOpe MH(OPMAIHH,
HEOOXOMMOM JJIs BBITTOJIHEHHS YIeOHBIX 33/1a4 OIPE/ICIEHHOTO TUIIA;

MpUOOPETaTh OMBIT MCIIOIBL30BAHUS MH()OPMAIIHOHHO-KOMMYHHKATHBHBIX TEXHOJOTHN M PAa3IIMIHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BBIOWpPATh ONTUMANBHYIO (POPMY TpeICcTaBiIeHHs WHPOpManuu (cxemsl, rpaduky,
JUarpammbl, TaOJIHLIbI, PUCYHKH U JPYTHE);



WCIOJb30BaTh HAYYHBIH SI3BIK B KadecTBE CpEACTBA MpU paboTe ¢ XUMHUUYECKOM HH(OpPMAaIUEH:
OPUMEHATh MEXIpeaMeTHble ((pusnueckne M MaTeMaTHYecKue) 3HAKHM W CHMBOJBL,  (OPMYJIbI,
a00peBUaTypbl, HOMEHKJIATYDY;

HCHOJIBb30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMUECKIE CPEACTBA HATIISAHOCTH.

OgyageHue yHHBepCcaJIbHBIMM KOMMYHUKATHBHBIMH 1eHCTBUAMU:

3a7laBaTh BOIPOCHI IO CYHIECTBY OOCY)XKZaeMOH TeMbl B XOI€ JHajiora W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJeH, (POpMYyIHpPOBATH CBOW MPEJIOKEHUS OTHOCHUTENBHO BBITIONHEHHS TMPEJI0KEHHON
3a]1a4y;

BBICTYIIaTh € MpE3CHTalMedl pe3y/ibTaroB  IO3HABATEJIBHOM  JACSTENbHOCTH, IOJyYEHHBIX
CaMOCTOSITENIFHO HWJM COBMECTHO CO CBEPCTHMKAMU IIPH BBINIOJHEHMHM XUMHYECKOrO JKCIEPUMEHTA,
MPAKTUIECKON paboThl MO MCCIEIOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, Peain3aliuu y4eOHOro MpoeKra u
(dbopMynupoBaTh BBIBOABI MO PE3yJbTaTaM NMPOBEAEHHBIX MCCIEIOBAHMNA MYTEM COIJIACOBAHMS MO3ULUHA B
X071e 00CYKICHUS 1 0OMEHA MHCHHUSIMH.

OBJiajgeHue yHUBEPCAIbHBIMHU PEryJIATHBHBIMY JIeHCTBUSMH:

CaMOCTOSTENIFHO TUITAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JEATENBHOCTD, OMpeaeiss eé
LeNU U 3aJa4y, KOHTPOJIMPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpPEAJaraeMblii alropuTM
JISMCTBUI TIpY BBIMOJIHEHUN y4eOHBIX W HMCCIICIOBATEILCKUX 33/1a4, BbIOMpaTh HamOosee 3(eKTUBHBIN
Croco0 UX PelIeHUs C YIETOM MOIyYSHHs HOBBIX 3HAHUH O BELIECTBAX M XUMHUUECKUX PEAKIHIX;

OCYLLECTBJIAITh CAMOKOHTPOJIb CBOEH J€sITE€IbHOCTH HAa OCHOBE CaMOaHaJIN3a U CaMOOLIEHKHU.

HNPEJMETHBIE PE3YJIBTATHI
10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca « OpraHndeckas XUMHUs» OTPaKkaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O XUMHUYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHOW KAPTHUHBI
MUPa, POJIM XUMHHU B MTO3HAHUH SIBIICHUN TIPUPOJBL, B (POPMUPOBAHNH MBIIUIEHHS U KYJIbTYpPBl JMYHOCTH, €€
(YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW HJisl PElIeHHs MNPaKTUYECKUX 3aJad M JKOJIOTHYECKH
000CHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHON CPEAE;

BJIaJICHUE CHCTEMOW XHMHYECKMX 3HAHWHA, KOTOpas BKIIIOYAET: OCHOBOIOJAraroliyue MOHATHS
(XMMHYECKMII ~ DIIEMEHT, aToM, OJJIeKTpOHHAas  O0OJOYKa  aroMa,  MOJEKyJa,  BaJICHTHOCTH,
3NIEKTPOOTPULIATENBHOCTh, XUMUUYECKas! CBS3b, CTPYKTYpHas popMmyna (pa3BEpHyTast U COKpAIUEHHAS), MOJIb,
MOJISIpHAsi Macca, MOJSIPHBI 00BEM, YIepOAHbIA cKeleT, (PYHKIMOHANbHAS TPYIa, pajuKai, H30Mepus,
M30MEpbI, TOMOJIOTHUECKUN P, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJ U a30TCOJAEpKallUe COeuHEHUS,
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS); TEOPUU M 3aKOHBI (TEOpHs
CTpOEHUS opraHudeckux BemiectB A. M. ByTnepoBa, 3aKoH coOXpaHEHHsI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUH; MUPOBO33pEHUECKHUE 3HAHUSL, JI€Kalle B OCHOBE IIOHUMAHUS IPUYMHHOCTHU U
CHUCTEMHOCTH XMMHYECKUX SBJICHHH, (DAaKTOJOrMYEeCKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOJNYYCHHUH H
0€30MacCHOM HCIOJIb30BAHUN BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH AEATEIbHOCTH
4eJIOBEKa;

c(OPMHUPOBAaHHOCTh YMEHHMH BBIABJIATH XapaKTepPHbIE NPU3HAKH TIOHSATHH, yCTaHABIUBATh HX
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE OHSTHUS IIPU OMMCAHUU COCTaBa, CTPOECHUS U IPEBpaILCHUMN
OpraHUYECKUX COCIUHEHUI;

cOPMHPOBAaHHOCTh ~YMEHHMH HCIOJBb30BAaTh  XMUMUYECKYI0 CHUMBOJMKY [UIS  COCTaBIICHHUS
MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHOH) (OpMyNn OpraHU4YecKUX BEHIeCTB U
YpaBHEHUH XUMUYECKUX pPEaKLUi, W3roTaBIMBaTh MOJEIM MOJEKYJ1 OpraHW4eCKUX BEILECTB IS
WJUTIOCTPALIMU UX XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpPMHUPOBAaHHOCTh YMEHUI YCTAHABJIMBATH MPUHAIJIC)KHOCTh M3YUYEHHBIX OPTaHHMYECKUX BEILECCTB
M0 MX COCTaBY M CTPOCHHUIO K ONPENeTIEHHOMY KJIACCY/TPYIINEe COCAWHEHUH (yTeBOIOPOIBI, KUCIOPOA U
a30TcofiepXKallie COSMUHECHUS, BBICOKOMOJEKYISIDHBIE COEIMHEHHWs), JaBaTb KM Ha3BaHUS IO
cucrematnieckoii HomeHknarype ([UPAC), a Takke NpPUBOAUTH TPHUBHUANBHBIC HA3BaHHS OTAEIBHBIX
OpPraHNYeCcKUX BEILEeCTB (ITHJICH, MPOIIIEH, alleTHIICH, 3THIICHIJIMKOJIb, TIMIEePHH, (eHo, GopManbaeru,



aneTanberuji, MypaBbUHasl KHCIIOTAa, YKCYCHas KHCIJIOTa, OJEWHOBAas KHWCIIOTA, CTEApUHOBAsl KHCIIOTA,
TJII0K03a, (PPyKTO3a, KpaxmaJl, LeJII0103a, TINIHH);

c(OPMUPOBAHHOCTh YMEHHSI ONPEIEISITh BHIBl XUMUYECKOH CBSI3M B OPTaHMYECKUX COCTUHEHHSIX
(omuHApHBIE M KpaTHBIC);

c(OPMUPOBAHHOCTH YMEHHSI TPUMEHSTH ITOJIOKEHUS TEOPUH CTPOSHHS OPTaHUYECKHUX BemecTB A. M.
ByrtnepoBa it 00BSICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa M CTPOCHUS;, 3aKOH COXPAHCHHUS
Macchl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3MUYECKHE W XUMHUYECKUE
CBOWCTBA THITMYHBIX MPEACTABUTENECH Pa3IMYHBIX KJIACCOB OPTAaHMYECKHX BEIIECTB (METaH, 3TaH, JTHJICH,
HpOINWIeH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OGeH307, METaHOJ], 3TaHOJ, STHJIEHIJIMKOIb,
TIIMIEpHH, (EHOJN, aleTanbIeTH/, MypaBbHHAs M YKCYCHas KHCIIOTBI, TIIIOK03a, KpaxMall, IeJUT0JI03a,
AMHHOYKCYCHasl ~KUCIIOTa), WUIIOCTPHPOBATh TEHETHYECKYIO CBS3b MEXIy HHMH ypaBHEHHSIMHA
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIIUH C HCIOIB30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMHUPOBAaHHOCTh YMEHHUSI XapaKTepHU30BaTh WCTOYHUKU YTIIEBOJOPOJHOTO CHIPbst (HE(Tb,
MPUPOAHBIN Ta3, YIob), CIOCOOBI X MepepadOTKU U MPAKTHUYECKOE MPUMEHEHHE IPOAYKTOB I1epepadoTKy;

c(OPMUPOBAHHOCTh YMEHHUI NMPOBOINUTH BBIYMCIICHUS 10 XUMHYECKIM YPaBHEHHsIM (Macchbl, 00bEMa,
KOJIMYECTBA MCXOIHOIO BELIECTBA WJM TPOAYKTAa PEaKUMH IO M3BECTHBIM Macce, 00BbEMY, KOINYECTBY
OJTHOT'O M3 UCXOAHBIX BEIIECTB UIIM MPOAYKTOB PEaKIIHN );

c(OpPMUPOBAHHOCTh YMEHUI BIIAIETh CUCTEMOI 3HaHUH 00 OCHOBHBIX METOJAaX HAYYHOrO MO3HAHUS,
UCTIONb3YEMbIX B XUMHHU IIPU H3YYEHHM BEINECTB M XUMHYECKUX SBJICHHH (HaOIIONEHUE, M3MEpPEeHHE,
SKCIIEPUMEHT, MOJIEINPOBAHNE), UCIIOIB30BATh CHCTEMHBIE XUMUUECKHE 3HAHUS AJISl TIPUHSTHS PEILICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYALUX, CBA3aHHBIX C BEIIECTBAMU M UX IPHUMEHEHHEM;

c(OpMHUPOBaHHOCTh YMEHHH COOJNIOJATh MpaBHJa IOJNB30BAaHHUS XUMHUYECKOM TOCYyIOH W
7a00paTOpHBIM 00OpYJOBaHUMEM, a TaKXKe IpaBHJIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMH T10 BHITTOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IJIAHUPOBATh W BBIMOJIHATH XUMUYECKUHA 3KCHEPUMEHT (TIPEBPALICHHS
OpraHMYecKUX BEIIECTB MpPW HarpeBaHUH, MOJYYCHHE ITHUJIEHA W W3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC
peaKkmiy OpraHMYeCKWX BEIIECTB, NCHATYpalHs OCJKOB NPH HATrPEBaHWM, IIBETHBIE PEaKIHU OEIIKOB) B
COOTBETCTBHM C TIPaBHJIAMH TEXHHWKH O€30MAaCHOCTH IMpH OOpamieHNH C BEIIeCTBAaMU W JIaOOpaTOPHBIM
000pyIOBaHHEM, MPEACTaBIATh PE3yNbTaThl XMMHYECKOr0 JKCIepUMeHTa B (opme 3ammcu ypaBHEHUI
COOTBETCTBYIOLIMX peakuuii v (JOpMyIMpPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBATh XHMHUYECKYIO MH(OPMALIMIO, TOITy4aeMyIo
13 Pa3HbIX HCTOYHUKOB (CpeJicTBa MaccoBOM nHpopMauu, HTEepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIONATh MpPaBHJIa DKOJOTUYECKH IIEIeCO00pa3HOro TMOBEACHHS B
OBITY U TPYZIOBOM AEATEIFHOCTH B LIEIISIX COXPAHEHHUS CBOETO 37I0POBBSI M OKPY’KAIOILIECH MPUPOJHON Cpebl,
OCO3HaBaTh OINACHOCTh BO3/CHCTBHS HA JKMBBIE OpPraHU3MBI OMPEICIEHHBIX OPraHWYECKUX BEIIECTB,
noHuMasi cmbica nokasarens [1/IK, moscHsTe Ha mpuMepax crocoObl yMEHBIIEHHUS M MPEIOTBPALCHUS UX
BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YeJIOBEKa;

JUIsL 0Oy4aroMXcs C OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBS: YMEHHE MPUMEHATH 3HAHUSA 00
OCHOBHBIX JIOCTYIHBIX METO/IaX TIO3HAHU BEIIECTB U XUMUYECKHUX SBIICHHIA;

IUTSL CJICTIBIX U CJIA0OBUIALIMX OOYUYaIOMIMXCSA: YMEHHUE HCIIONB30BaTh PEbe(HO-TOUCUHYIO CHCTEMY
o6o3navenuii JI. bpatins s 3anucu Xumudaeckux Gopmyi.

11 KIIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca « O0Mmas 1 HeopraHnieckass XUMEsD OTPakaroT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN: O XUMUIECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpA, POJI XMMUH B ITO3HAHWUH SIBJICHUH MTPHUPOJIBI, B (POPMHUPOBAHUH MBIIICHHS U KyJIbTYPBI JINYHOCTH, €&
(YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW JJisl PEIICHUS] MPaKTHYECKUX 3a/7a4 M OKOJOTHYECKH
00OCHOBaHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO M TIPHPOIHOM CpeIe;



BJIQJICHHE CHUCTEMOM XMMHUYECKHUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJAralolINe IOHATHSA
(XMMHYECKHI DJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIeKTpOHHBIC OPOMTATN aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJISIPHBIA  00BEM, BaJEHTHOCTB, JJIEKTPOOTPHIATEILHOCTh, CTEIEHh OKUCJICHUS, XUMHYECKas CBS3b
(xoBaneHTHAs, MOHHAs, METaJUIMUeCcKasi, BOJOPOJHAS), KpUCTAIMYECKas PEmETKa, THIbI XHUMHUYECKUX
peaKiyii, pacTBOp, OAJIEKTPOJIUTHI, HEIEKTPOJUTHIL, 3JICKTPOJUTHYECKAs TUCCOLMALHNS, OKUCIIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMHYECKOH PEaKIMi, XUMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOPHs
3JEKTPOIMTUUECKON aucconuanyy, nepuoandeckuil 3akod [I. Y. MenneneeBa, 3aKOH COXpaHEHHsI Macchl
BEIIIECTB, 3aKOH COXPAaHEHWS W MPEBpAIICHUS DHEPTrUM MPU XUMHUYECKHX PEAKINIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH A3BIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE MOHUMAHUSI IPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKUX SIBJICHUH, (HaKTOJOrMYeCKUEe CBEJCHHUS O CBOWCTBAaX, COCTaBe, MOMYYCHUH H
0e30MacHOM HCIOJIb30BAHUH BaXKHEHUIIIMX HEOPTaHUUECKUX BEIIECTB B OBITY M MPaKTHYECKOH AEATEIbHOCTH
YEJI0BEKA;

C(bOpMHpOBaHHOCTb yMeHI/Iﬁ BBIABJIATE XApPaKTCPHBIC IIPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBATh HX
B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIME IMOHATUA NPHU OIMHMCAHHMU HEOPraHM4YCCKUX BEIICCTB U UX
MIpEBPALICHAN;

c(OpPMHUPOBAaHHOCTh YMEHHU KCIIOIB30BaTh XHUMHUYECKYI0 CHMBOJHMKY JUIS COCTaBjieHUs (opmyn
BEIIECTB M YPaBHEHUH XUMHUUYECKHX peakiui, cucreMaTrueckyto HoMmeHkarypy (IUPAC) u tpuBuanbHbie
Ha3BaHM OT/AEIbHBIX HEOPraHMUECKUX BEILECTB (YrapHbId a3, YIIIEKUCIbINA ra3, aMMHaK, Tali€Hast 3BECTb,
Heram€Has u3BecTb, MUThEBAsI COJIA, IUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMPEIENSATH BAICHTHOCTh U CTENICHb OKHUCJICHUSI XUMHUYESCKHX 3JIEMEHTOB
B COCIMHEHUSX PA3IMYHOIO COCTaBa, BHUJ XMMHUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAS, MeETaJulMuecKas,
BOZOPOAHAs) B COEAWHEHHUSAX, THUI KPUCTAIUIMIECKOW pEMIETKH KOHKPETHOrO BellecTBa (aToMHal,
MOJIEKYJISIpHAsi, WOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOAHBIX pacTBOpPaX HEOPraHMYECKUX
COCIMHCHHII;

c(OPMHUPOBAHHOCTh YMEHHU YCTaHABJIMBATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO HX
COCTaBy K ONpeNeNEHHOMY KIacCy/TpyIie COSTUHEHUH (MPOCThie BEIIeCTBA — METaUTbl M HEMETAJUIbI,
OKCH/IbI, OCHOBAHMsI, KUCIIOTHI, aM()OTEpHBIEC TUAPOKCUIBI, COJIH );

c(hOpMHUPOBAHHOCTh YMEHHWI pPacKpbIBaTh CMBICHT Tepuoaudeckoro 3akona JI. M. Menneneesa u
JIEMOHCTPHPOBATH €0 CHCTEMATH3UPYIOIYI0, OOBSICHUTEIBHYIO U MMPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBaHHOCTh YMEHUH XapaKTepU30BaTh OJIIEKTPOHHOE CTPOCHHE aTrOMOB XHUMHYECKUX
anmemeHToB 1—4 nepuonoB Ileprnoamaeckoil cuctemsl XuMudeckux semeHToB J[. Y. MenneneeBa, nCrionb3yst
HOHSTHS «S-, P-, O-3JEKTPOHHBIC OPOUTAII», «IHEPreTHYESCKHE YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH
HW3MEHEHUSI CBOMCTB XMMMUYECKUX 3JIEMEHTOB U MX COENMHEHUWH MO NepuojaM U rpynnam llepronnueckoit
CUCTeMbI XUMUUYeCKuX 351eMeHToB /1. 1. MeHneneena;

c(OPMHPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMHUCHIBATH) OOLIME XHMHUYECKUE CBOICTBa
HEOPraHWYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB, IOATBEPKAATH CYLIECTBOBAHNE FEHETUUECKOU CBS3U MEXKIY
HEOPraHWYECKUMH BEILIECTBAMU C IIOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCH(PUIUPOBATE XUMHUUYECKHE PEAKUUHU MO Pa3IMYHBIM MPH3HAKAM
(ducity ¥ cocTaBy pearnpyrolirux BenecTB, TEIUIOBOMY dMQEKTy peakiny, H3MEHEHHIO CTETICHEH OKUCIICHHUS
AIIEMEHTOB, 00PATUMOCTH PEaKIUH, YIACTHIO KaTalu3aTopa);

c(OPMHUPOBAaHHOCTh YMEHHMH COCTaBJSITh YpPAaBHEHHUS PEAKUUH pa3IMYHBIX TUIIOB, IOJHBIE U
COKpaIE€HHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUTHIBAS YCIOBHS, IPH KOTOPBIX ATH PEAKIMH UAYT
JIO KOHIIa;

c(hOPMHPOBAaHHOCTh YMEHHWI MPOBOAWTH PEAKIHH, TOATBEPKAAIOIIME KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM ITYTEM HOHBI, PUCYTCTBYIOIIUE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

c(hOpPMHUPOBAaHHOCTh YMEHHH PACKPHIBATH CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX DPEaKIIHN
MTOCPEZICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca dTHX PeaKIuil;



Cc(OPMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIK OT Pa3InIHbIX
(aKTOpOB; XapaKTep CMEINCHHS XUMHYECKOI'O PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JECHCTBUS
(mpuntn Jle [latense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHMHYECKHE MPOLECCHI, JIGKAIIME B OCHOBE
HPOMBIIIJIEHHOTO MOTYYeHHsI CEPHON KUCIIOTHI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTH IPEICTABICHHN 00
00IIMX HAyYHBIX IPUHIUIIAX M SKOJOTHUECKUX MPOOJIeMaX XUMUYECKOrO IIPOM3BOJICTBA;

Cc(OPMUPOBAHHOCTh YMEHHIA MTPOBOAUTH BBHIUYMCICHUS C UCIIOIB30BAHUEM TTOHSTHS «MAaccoBasi OIS
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOMIEHUH Ta30B NMPH XMMUYECKUX PEaKIHUsIX, MacChl BEIIECTBA WM
00bEMa Ta30B 1O M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY ONHOTO M3 YYaCTBYIOUIMX B
peaklyy BEHIECTB, TEIUIOBOro 3(deKTa peakimd Ha OCHOBE 3aKOHOB COXPAaHCHUS MAacChl BEIIECTB,
NPEeBpaILeHUs 1 COXPAaHEHHS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHMH CcOOJNIOAAaTh IMpaBHUjia IOJIB30BAaHMUS XUMHUYECKOHM MOCyIoH H
J1a00paTOpHBIM 00OpPY/IOBAaHMEM, a TaKKe IpaBHJIa OOpaIlleHHWs C BEIISCTBAMH B COOTBETCTBHUM C
HHCTPYKOHUAMU 110 BBIITOJIHEHUTIO na6opaT0prIx XUMHYECCKUX OIIBITOB,

Cc(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBHITOJIHATH XUMHYECKHH SKCIIEPUMEHT (pa3iioKeHHe
HEepOKCHIa BOIOPO/A B NMPUCYTCTBUM KaTaln3aTopa, OMpezeieHHe Cpe/ibl paCTBOPOB BELIECTB C MOMOIIbIO
YHHBEPCAJIbHOTO MHANKATOPA, BIUSHNE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON PeaKkLfH, peaKun
MOHHOT0 0OMEHa, Ka4eCTBEHHBIC PEAaKIU Ha CYJIb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHUS,
pelIeHne HKCIIePUMEHTAIBHBIX 33/1a4 1o TeMaM «Metamib» 1 «HemeTamishy) B COOTBETCTBUM C TPaBUIIAMH
TEXHUKU 0E30MacHOCTH TpU OOpAaIleHWH C BEIIEeCTBAMH U Ja0OpaTOpHBIM 000pYJOBaHUEM, TPEACTABIAThH
pe3ysbTaThl XMMHYECKOTO JKCIIEpHMEHTa B (OpMe 3allMCH YpPaBHEHWI COOTBETCTBYIOIIMX PEAKIUA H
(opMyIHpOBaTh BHIBOBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUECKU AHAIM3HPOBATH XUMHYECKYI0 MH(OPMALUIO, MOTy4aeMyIo
U3 pa3HbIX HCTOYHUKOB (CPEICTBAa MaCCOBOM KOMMYHHUKAIUH, IHTepHET U IpyTHX);

c(OPMUPOBAHHOCTh YMEHHH COONIONATh IMpaBHJa KOJOTWYECKH IIEIeCO00pa3HOTO IMOBEIACHHUS B
OBITY M TPYIOBOH JIESITEIIBHOCTH B LIEJISAX COXPAHEHHSI CBOETO 3/I0POBBSI I OKPY’KAfOIIel MPUPOTHON CPEIbI,
OCO3HaBaTh OMACHOCTh BO3/ICHCTBUS HA JKUBBIC OPraHU3MbI ONPEICIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenst [1/IK, mosicHATP Ha TpuMepax CHocoObl YMEHBUICHHWS M TIPEJOTBPAILCHUS WX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YeJIOBEKa;

JJIL o6yqa}0nmxc;{ C OrpaHNMYC€HHBIMU BO3MOXHOCTAMH 3A0POBbSA: YMCHHEC INPHUMCHATHL 3HAHUSA 06
OCHOBHBIX JIOCTYITHBIX METO/IaX ITO3HAHHSI BEIIECTB U XMMUYECKUX SIBJICHHI;

JUISL CTICTIBIX W CTIA0OBUIISIINX OOYUYArOIMXCS: YMEHHE HCIIONIB30BATh PEIbe(hHO-TOUCUHYIO CHCTEMY
o0o3HaueHui JI. bpaiins nis 3anucyu XuMu4eckux hopmy.

TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HanmenoBanue pa3iesioB 1 TeM NPOrpaMMbI Koaunuectn nor
n/u 0 4aCOB

Pasnen 1. Teopernueckue 0OCHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT oprannyeckoi XuMun. Teopust CTPOEHUs

11 3
opraHuyeckux coequHenuit A. M. bytieposa
Uroro no pazneny 3
Paznen 2. Yraesogopoabl
2.1 [IpenenpHBIE YTIIEBOTOPOABI — aKAHBI 2

2.2 HemnpenenpHbIE yTIEeBOIOPOIBL: alTKEHBI, ATKATUCHBI, ATKHHBI

2.3 | ApomaTH4ecKue yriieBOIOPOIbI




2.4 | IlpupogHble HCTOYHUKH YTIIEBOJOPOIOB U MX MmepepaboTKa 3

" 13
TOTO TIO pa3ieny

Pasnen 3. Kucsopoaconepxamiue opranudeckue coeJuHeHust

3.1 | Comprel. Penon 3
3.2 Anpaeruapl. Kapoonosblie kuciorsl. CroxxHbIe 3GUpbI 7
3.3 YrneBoasl 3

Uroro no pazneny 13

Pa3nen 4. A3orcoaep:kaiime opranudecKne coeIuHeHust

41 AMUHBL. AMUHOKUCIIOTBI. Beiku 3

3

Hroro no pasneny

Pasnen S. BeicokoMoJIeKy/IsIpHbIE COCIMHEHUSA

5.1 | [lnmactmaccel. Kayayku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC
Ne HaunmenoBanme pa3aesioB M TeM POrpaMMBbl KosmuecTn norp
n/n 0 4acoB

Pazgen 1. TeopeTuquKne OCHOBbI XUMHH

11 Crpoenue aromoB. [lepuonuueckuii 3akon u Ilepuonnyeckas 3
' cuctema xumuueckux snementos J[. 1. MeHieneeBa
1.2 CrtpoeHue BerecTBa. MHOrooOpasue BEIecTB 4

13 XUMHUYECKUE peaKInu

Hroro mo pasneny 13

Pa3nen 2. Heopranuyeckas xummst

2.1 Merausl

2.2 Hemerasmis!
2.3 CBsI3p HEOPraHUYECKUX M OPTaHMYECKUX BEIIECTB
Uroro no paznery 17

Pa3nen 3. Xumus u ;KU3Hb

3.1 XUMHUS U KU3HD 4

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34

MHNOYPOYHOE INTAHUPOBAHME 10 KJIACC

Ne Tema ypoka Koa-Bo Hdara norp
n/n 4acos H3yYeHUsI




[IpeameT opraHnyecKoi XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAUYEHUE

2 Teopust cTpoeHns OpraHUIecKUX coenHeHu A. M.
Bytneposa, €€ OCHOBHBIE OJIOKEHUS

3 | Ilpexncrapiienvie 0 KIacCH(PHUKAIUU OPraHUIeCKUX
BemecTB. HoMeHKkIaTypa (cucreMaTHieckas) u
TPUBHUAJIbHBIC HA3BAHUSI OPraHMYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI Pl
MeraH 1 3TaH — OpOCTEHIINE MPEACTABUTEIN
AJIKaHOB
AJKEHBI: COCTaB M CTPOCHHE, CBOHCTBA
OTUJIEH U TPONUJIEH — MpOCTeHIIne MpecTaBUTENN
AJIKEHOB

8 | Ilpakruueckas pabora Ne 1. «Ilomyuenue stuineHa u
W3y4YEHUE €T0 CBOUCTBY

9 Ankanuensl. byramuen-1,3 u metunoyraguen-1,3.
[ToyyeHne CHHTETUYECKOT0 KayuyKa U Pe3HHBI

10 | ANKHWHBL: COCTaB U OCOOCHHOCTU CTPOCHHS,
TOMOJIOTUIECKUH Psifl. ATIETUIIEH — MPOCTEHIImi
IPEACTABUTEIH AIKHHOB

11 | BrluucieHus mo ypaBHEHUIO XUMUYECKOW PEaKIMH

12 | Apensr: 6er3on u Tonyol. TOKCHYHOCTE apeHOB

13 | 'eHernueckas CBs3b YIICBOJOPOIOB,
NPUHAIIISKANINX K Pa3IMIHBIM KJ1accam

14 | [IpupoaHbIe UCTOUYHUKH YTIEBOIOPOIOB:
MPUPOJIHBIN T'a3 U MOMYTHBIC HE(PTIHBIC T'a3bl, HEPTh
Y MIPOAYKTHI €€ nepepadoTKu

15 | [IpupoaHbIe HCTOYHHUKH YTIEBOIOPOJIOB:
NPUPOIHBIN Ta3 M TIOMYTHBIE HEPTAHBIE Ta3bl, HeYTh
Y MPOAYKTHI €€ nepepadoTKu

16 | KonTponbHas pabota 110 paszeiy «YTIIeBOI0pPOIbD

17 | lIpenenvHble OMHOATOMHBIC CITUPTHL: METAHO U
sTaHoi. BomopoaHas cBA3b

18 | MHoOroaToMHbl€ CIUPTHI: THIICHITIMKONIb U
TIIHLEPUH

19 | deno: cTpoeHHE MONEKYJIBI, (PU3UUECKUE U
XHMHYECKHE CBOWCTBA, TPUMEHEHNE

20 | Anpaerunnl: GOpMaTBICT T M alleTaIbIeT U .
Aueron

21 | OgHOOCHOBHBIE TIPe/IEbHbBIE KAPOOHOBHIE KUCIIOTHI:
MYpaBbHHAS U YKCYCHasI

22 | Ilpaktuueckas padbota Ne 2. «CBoiicTBa pacTBOpa

YKCYCHOM KUCJIOTBD)




23

CTeapI/IHOBaﬂ " OJICMHOBAs KHCJIOTHI, KaK

IPEACTABUTEIHN BBICIINX KAPOOHOBBIX KUCIOT 1

24 | Mpuia Kak ColiM BBICIIHX KapOOHOBBIX KHCIIOT, UX 1
MOIOLLIEE IEUCTBUE

25 | CrnoxHble 3QUphI KaK MTPOU3BOIHBIE KAPOOHOBBIX 1
KucyoT. ['maponu3 cnoxHbIX 3Gupos

26 | XKupsl: ruIpONU3, MPUMEHEHNE, OMOIOTHYECKast 1
POJIb KHPOB

27 | YrneBonbl: cocTaB, kiaccudukanys. Baxuerinme 1
MpeJICTAaBUTENHN: TIII0K03a, (PyKTO3a, caxaposa

28 | Kpaxmai 1 e/utioio3a Kak mpupoIHbIC MOJIUMEPBI 1

29 | KonrpompHas padora 1o pasueiny
«Kucnopozaconeprxaiuye opraHndeckue 1
COCIMHEHUS

30 | AMHMHBL: METHJIAMHUH ¥ aHUJIHH 1

31 | AMHHOKHCIIOTHI Kak aM(OoTepHbIe OpraHMIeCcKre 1
COeIMHEHHsI, NX Ononorndeckoe 3HaueHue. [lentumst

32 | benku Kak NPUPOTHBIE BEICOKOMOJIEKYIISIPHBIE 1
COEIMHEHUS

33 | OcHOBHBIC OHATHS XUMHUH BEICOKOMOJIEKYIISIPHBIX 1
COEMHEHUN

34 | OcHOBHBIE METO/IBI CHHTE3a BHICOKOMOJIEKYIIAPHBIX 1
coenuHeHui. [InacTmaccsl, kKaydykd, BOJIOKHA
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11 KJIACC
Ne ni/m TeMma ypoka Koa-Bo Jara nop
4acoB HU3y4YeHUs

1 XUMHYECKUNA JIEMEHT. ATOM. DIEeKTpOHHAs 1
KOH(Urypauus aToMoB

2 Ilepnoguueckuii 3akon u [lepronnyeckas cucrema
xumuyeckux anemenToB I, . MenneneeBa, ux cBs3b 1
C COBPEMEHHOH Teopueil CTPOESHHUS aTOMOB

3 | 3aKOHOMEpPHOCTH U3MEHEHHS CBOWCTB XUMUYECKUX
3JIEMEHTOB U MX COeIMHEHHUH 110 TpyMIiaM 1
nepuoAaM. 3Ha4eHNE MEPUOANIECKOr0 3aKOHA U 1
CHUCTEMBI XUMHUYECKUX 31eMeHToB JI.11. MeHneneeBa
B Pa3BUTUH HAYKH

4 Crpoenue BemecTBa. XUMUIECKasi CBSI3b, €€ BHUJIBI;
MEXaHU3MbI 00Pa30BaHNS KOBAIIEHTHON CBSI3H. 1
Bonopoanas cBs3b

5 BanentHOCTB. DIEKTpOOTpULIATETEHOCTE. CTETICHD 1




okucieHus. Bemiectsa MOJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS

ITonsatue o mucnepcHbIx cucreMax. MicTunHbIE U
KOJUTOUTHBIE pacTBOPEI. MaccoBas 70T BEIeCTBa B
pactBope

Knaccugukaws 1 HOMEHKIaTypa HEOPraHHYECKUX
coeMHEHU. [ eHeTnyecKas CBsI3b HEOPraHUYECKUX
BEIIIECTB, Pa3IUYHBIX KJIACCOB

Knaccnpukanusi XUMUYECKUX pEeaKIyii B
HEOPraHMYECKON M OPraHMYECKON XUMHHU. 3aKOH
COXpaHEHHUS MaccChl BEILIECTB; 3aKOH COXPAHEHUS U
MMPpEBpaICHNUA SQHEPTUHN ITPU XUMHUYCCKUX PEAKIIUAX

Ckopoctb peakipn. OOpaTUMbIe peaKiyu.
XHUMHUUYECKOE PaBHOBECUE

10

[Ipaktnueckas padora Ne 1. « BiusiHue pazmuuHbix
(axTOpOB HAa CKOPOCTh XUMHUYECKOH PEaKIIUI»

11

Onexrponutuueckas aucconnans. [lonstue o
BozopoaHoM Tokazarene (pH) pactBopa. Peakium
HMOHHOT0 0oOMeHa. ['Maposn3 opraHndecKux u
HEOPraHNYECKHUX BEIIECTB

12

OKHCIMTETFHO-BOCCTAHOBUTEIIHHBIE PEAKIUH.
[ToHsTHE 00 BNEKTPOIM3E PACIUIABOB U PACTBOPOB
coJiei

13

KonTponbHas padorta no pazaeny «Teopernueckue
OCHOBBI XUMUI»

14

Meraiuisl, ux nonoxenue B Ilepuoanueckoit
cucteMe xumuueckux 3iementoB J1. Y. MenaeneeBa
1 OCOOCHHOCTH CTpoeHus aToMoB. O0mme
(usnveckue CBOCTBA METAILIOB

15

CrninaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psilt
HAIPSDKEHUI METAJUIOB

16

XHAMHYECKHE CBOMCTBA BaXKHEHUIIINX METAJIOB
(HaTpuil, KaJuid, KaJIbIUKA, MATHAN, aIFOMAHUNR) U UX
COCTUHCHMI

17

XUMHUUECKUE CBOMCTBA XpOMa, MEJI U UX
CcoeTMHEHUH

18

XUMHYECKUE CBOMCTBA IMHKA, JKEJIe3a H UX
COeTMHEHUH

19

[Ipaktnyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «Meramisn"

20

Hewmeramnsl, ux nonoxenue B Ilepuoguueckoi
cuctemMe xumuueckux snementoB J[. 1. MenieneeBa
U OCOOCHHOCTH CTPOCHHSI aTOMOB

21

dusnyecKre CBONCTBa HEMETAIIOB. AJUIOTPONHUS




HEMETaJUIoB (Ha IpUMepe KUCIOPO/a, Cephl,
tdocdopa u yriepona)

22 | XuMHYEeCKHE CBOWCTBA Tajlor€HOB, CEPhl H UX 1
COCIMHEHUI

23 | XuMmHdeckne CBOMCTBa a30ta, hocodpa u ux 1
COETMHEHUI

24 | XuMHYecKue CBOMCTBA yriiepoa, KpeMHHUS U UX 1
COETMHEHUI

25 | [lpuMeHeHHE BaKHEHIITMX HEMETAIIOB M UX 1
COeJIMHEHUM

26 | O06oOIIeHne U crcTeMaTU3allis 3HAHUH 10 TeMe
«Hemeramibpy. BerurciieHus 1o ypaBHEHUSIM 1
XMMHYECKHUX PEAKIIMH U TEPMOXUMHUYECKHE PacyEThI

27 | Ilpaktuueckas pabora Ne 3. «Pemenue 1
JKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme "Hemeramisr"»

28 | KonrponbHas paborta mo remam «MeTauib» 1 1
«Hemerambsn

29 | Heoprannueckue 1 OpraHM4ecKre KHCIIOTHI. 1
Heoprannueckue 1 opraHuuecKre OCHOBAHHS

30 | AMm(oTepHble HEOPraHUIECKUE U OPTaHUUECKHE
coeMHeHMs. | eHeTndecKast CBsA3b HEOPraHMIECKUX 1 1
OpraHNYeCKHX BEIICCTB

31 | Pomb XxumuH B 00€CTICUEHHH 3KOJIOTHYECKOM,
SHEPreTHYECKON 1 TIUIIEBONH 0e30MacHOCTH, 1
Pa3BUTHH MEIUIINHBI

32 | IIpencraBnenus 06 OOMIMX HAYYHBIX MPHHIIAIIAX 1
MIPOMBIIIJIEHHOTO MTOJTYYeHHN s BAKHEHIIIMX BEIIECTB

33 | YesoBeK B MHpE BEILIECTB U MaT€PUasIoB 1

34 | Xumust ¥ 310pOBbE YEIOBEKA 1
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