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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEAHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraBieHHbIx B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMuUs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1ielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJeH,
collepKaHMsl, pPe3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKd OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 M TPHUPOAHOW cpene. Peammsyercs Xumudeckoe 0Opa3oBaHHE
0o0yyJaromuxcs Ha YPOBHE CpeHEro o0Imero oOpa3oBaHMs CpPEACTBAMH y4eOHOTO
npeaMera  «XuMHUsS», COJEpKAaHHE M IIOCTPOEHUE KOTOPOIrO ONpPENEIEHBl B
nporpaMMe MO XUMHUU C y4€TOM CHenu(PuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUU TPUPOABI U B MaTEpUANbHON XW3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0mmx 1eneil M MPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeiHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPAaeT OCOOYIO poJib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBbHOW KYJIBTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3J]aHHE IEJIOCTHOTO MPEACTABICHUS 00 OKpPY)KAIOIEM MHpE KaK O €JUHCTBE
OpUPOJBl M YEJIOBEKa, KOTopoe (OopMUPYETCSs B XMMHHU Ha OCHOBE MOHUMAHMS
BELIECTBEHHOI'0 COCTaBAa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOUMBIM YCIIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUue
MI00anbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON O€30MacHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKH3Hb COLMYMa, MPOJOJDKESHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMIOCPECTBEHHO C XUMHUEH.

CocrtaBistoniuMu  TIpeiMeTa «XHUMHS»  SBIAIOTCS 0a30BbIe  KYpChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIEeH XMMUU) U
opraHuyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TIPU W3YUYCHHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3usl
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMHs» copmMupoBaHa B MporpamMme IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Y4YeHHMIO Y4eOHOro Marepualia u O0O0yCIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeNeiIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCMHEHUN, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX U 3JIEKTPOHHBIX
npelncTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEOMHEHUU. B Kypce OpraHuueckod XUMHM IOJYYalT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHUYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEeaKuu.

[log HOBBIM yriOM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
TEOPETUUYECKUA Marepral W (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTU, B Kypce «OO0mmas u HeopraHuyeckas
XUMUSD» OOydYarolmMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOIO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTHUECKUX IMO3UIIUH,



rIIy0XXe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOIIENH U TPOTHO3UPYIOILEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKUUAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTtep. OTU 3HAHUS CHOCOOCTBYIOT TTOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
OPYTUMHU HayKaMH, PACKpPBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
NESATENbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsiiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH HMH(OpMaLUI0 U
OpUMEHSATh €€ MJis1 TONOJHEHUs 3HAHWM, pelIeHUs] WHTEIUICKTyalbHbIX H
AKCIIEPUMEHTATBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eaoM copepkanue yueOHOro
npeamera  «XHUMHS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHHMS  OpPHUEHTUPOBAaHO  Ha
dbopMupoBaHuEe y OOYYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMAHHUS
¢unocopckux unel, TakuMX Kak: MaTepUaIbHOE €IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUN IyTEM OSKCHEPUMEHTA H
pelIeHUs] TMPOTUBOPEYM MEXIAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe mpobsieM cOepexeHus: IHEPreTHIECKIUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nnane pemeHus 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
oOy4Yaromuxcs MNPUHATHIE MPOTPAMMON IO XHUMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUsi M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX  Y4YEOHBIX JCHCTBUH, wuMeONmMX 0a30Boe 3HAYCHUE IS
pPa3sTUYHBIX BHJIOB JICSITEIILHOCTH: peHIeHUs MpoOiieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX I MPUOOPETEHHUS OIbITa TPAKTUIECCKOM
U KCCIIEIOBATENILCKON NEATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHU
XUMUHU.

B npaktuke mnpenojaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHUs, TaK U HA YPOBHE CPEIHET0 OOIIero 00pa3oBaHUs, IPU ONPEACTICHUH
COJIepKAaTEeIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAMIMOHHO MpHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3Yy4YEeHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuuid, HEOOXOIUMBIX JUIsl MPUOOpETEHUS
YyMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, comepxaTesibHas XapakTepUCTHKa LeIel U 3a/ay U3y4eHUs
npeiMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XUMHUKM B OOJbIIEH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepKaHusi OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00I1€00pa30BaTeIbHON OpraHu3aliy, BIAJCIONIET0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSMU aKTUBHOTO TMOJYYEHHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
JUISl PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM 1pu W3yYeHHHM IpeaMera «XUMHUS» JIOMHHHUPYIOIIEE
3HauYEHUE MPUOOPETAIOT TaKKE LS U 3aa4H, KaK:

ajanTamnus 00y4arouuxcsl K yCJIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYalbHO  PAa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBLHOMY NPUHATHIO I'PaMOTHBIX
peuIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHHEM;

dbopMupoBanue 'y OOyYarONMIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHI[MI), HUMEIOUIMX YHUBEPCAIbHOE 3HAYEHHWE [JIs Pa3IMYHbIX BHJIOB
JESTENHHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHanu3a U 00paboTku MH(OpMAaIUH,
HEOOXOMUMBIX JUIsI TPUOOPETCHHsI ONbITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B I[IO3HAHWU XHMHUH, a TaKXke [JIi OLUEHKH C TO3UIHMA
AKOJIOTHUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOoCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBUHU C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHM JIJIsl TIOUCKA M aHaliu3a y4yeOHOU u
HAYyYHO-TIOMYJISIPHOW HHGOPMAIIUKA XUMUYECKOTO COAEPKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUM M MPOBEACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEHICHUM TJI00AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIC U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeIMETHOW o0nacTu «EcTecTBeHHO-HAYyYHbBIC
IPEIMETHD.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, PAa3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MAaTepuajoB. Teopus CTPOCHUS OPraHHMYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (POPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O00pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHHWE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IIpU HarpeBaHuu (TU1aBjieHre, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKUEe W XHMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
POCTEHIIINE TPEACTABUTENN aJKEHOB: (PU3WYECKUEe W XUMHUYECKHE CBOWCTBA
(peakuuuM TUJIPUPOBAHHUS, TaAJOT€HUPOBAHMS, THUApPATALUU, OKHCICHUS H
NOJIMMEPU3ALIAN ), TOJIyYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHUYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IlonydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOopeHus), NoJy4YEeHUEe U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuMy TaJlOreHUpPOBAHUS M HUTPOBAHMS), MOJyUEHHE U NpPUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTHMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
NEpPEeroHKa, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MMPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3luamMu IUIacTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOJIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYEeHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kucnopoaconepxamnue opranudyecKkue CoeAHHEHH

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMH MeETalljlaMH,
raJIOT€HOBOJIOPO/IAMM, TOpPEHHUE), NpPHUMEHEHHE. BoIopoaHbIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbIE ~ CHOUPTHI. OTWICHIVIMKOIb W  TIULEPUH: CTPOCHHE,
¢usnyeckue M XMMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJJIaM{, KauyeCTBEHHAs pEeaklMs Ha MHOTOATOMHBIE CHMUPTHI). [lelicTBHe Ha

opraHu3M 4yenoeka. [[puMeHeHue riminepruHa U dTUICHTJTUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts enomna. [Ipumenenue denHoa.

Anpnerunipl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILIUH ), IOJTyUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3ndecKue U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /ISt Kitacca KUCJIOT, peakius dTepu(puKainm), MOTyIeHHEe U IPUMECHECHHE.
CreapuHoBasi ¥ OJIEMHOBAasi KHUCIJIOThI KakK MPEIACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.



VYrneBogel:  cocTaB, Kiaccu@uKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — nmpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWMCTBa (B3aMMOJEHCTBHUE C
rugpokcugom menu(ll), okucinenne ammuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HAaXOXJACHHE B IMPUPOJIE, NMPUMEHEHHE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToNo3bl.  PuU3Nyeckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHre, HaAOJII0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE STaHOJIA
okcugom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia C HOJIOM),
IpOBEJIEHNE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTBHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WM MPOJIYKTA PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMMHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHWYecKue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIIMLMHA). buonornueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiKoB. XHWMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, ICHATYPALMsl, KAYECTBEHHBIC PEaKIIMU Ha OeIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALICHUMN:
HaOJI0/ICHHE W ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUH, LIBETHBIE PEaKIUN OEIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPU3ALMU, CPEAHASA MOJIEKYJIIpHas
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
NOJIMMEPU3ALINS ¥ TIOJIMKOHACHCALINS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYILIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAay4YHBIX IOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU ISl OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUA, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
HSHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (M3HUECKUE BEJIMUMUHBI U €ITMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCBL.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThbl, MaTepUAIIbI U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHudecknx aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHYECKUX HJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOAM.
3HavueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KOBaJIEeHTHAs HEMOJIApHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MIoHbl: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIMbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOPraHWYECKUX BEHIECTB. [ eHeThueckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudpukanuss — XMMHUYECKMX — peakuuil B
HEOPraHWYECKON M OpPraHMYECKONM XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro paHosecus. [Ipunuun Jle [Hlarense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xuMuueckux snemeHntoB JI. U.
MeHnneneeBay, M3ydeHHE MOJIENICH KPUCTAJUIMYECKUX PEHIETOK, HAOMIOICHUE U
OTHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOPa, OMPEACICHNE CPEbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BimsHue pazaudHbiX (GakTOpoOB HA CKOPOCTH
XUMUYECKOU PEaKIAN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PaACUEThl, Pacu€Thl C HCMOJB30BAHUEM IOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
@du3nYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIoB (Ha MpuMepe
KHACTIOpoaa, cepol, pocdopa u yriepomaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrmepoga W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COEANHEHU).

[IprMeHeHnEe BaXKHENIINX HEMETAJLUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanemeHToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. OOmue ¢uznyeckue cpoiicTBa MetayioB. CIulaBbl METAILIOB.
DIEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, aJTlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS! BEIIECTB W MX MPEBPaACHUI:
U3y4YeHHe KOJUJIEKIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTATIBHBIX 3a/ia4, HAOJIOJIEHWE W OIHCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHIA ATIOMHUHHS C PAacTBOpAMU
KHUCIIOT U TIeJIoYel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METOJIaxX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS] BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIsl JIEKTPOHUKM, HAaHOMATEpHUaJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOTO UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TOpW  HW3yYeHWH OOmed u
HEOpraHn4yeckon xumuu B 11 Kiacce ocylecTBisieTCsl Yepe3 UCIOJIb30BAHUE KaK
oO0IUX eCTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCuPUKalKs, MEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTHBHOCTh, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3UYCCKUE BEIUYUHBI U SIUHUIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
POMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MTPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHbIM M NpeaMeTHbIM). HayuHo-meToguyeckol OCHOBOM  JIst
pa3pabOTKH IUIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJICICHBI CIEAYIOMINE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAAUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATENIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HEHHBIC ILJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS MIpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPaXITAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMUS, CaMOpAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OITBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4JaromuXxcs M0 peaju3aly MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPAIKY;

MPEJCTABIEHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUW B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Yy4YEOHBIX U IMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U NPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUHBIX BUJIOB YU€OHOMU JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
HOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYJOBOU JIEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUS);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEA0BATEIbCKOU
NEATENIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpazoBanus, Oyaymieil mpodeccur U peaau3aii COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpedHocTeN 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbLHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
MPUPOJHON cpejie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHUYECKHUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COLMAJIbHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NPEJICTaBIICHUsI 00 OKPY’KAIOIIEM MHUPE KaK O €UHCTBE MPUPOJbLI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMpoOJIeM COXpaHCHHUS
IPUPOHOTO PABHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UUMBWIM3AlMUA: B €€ T'YMaHUCTUYECKOW HAIMpPaBIECHHOCTH M BAXKHOW pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJbTYpPbl, PEHIEHUHU TJI00AIBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPbEBOW, DHEPr€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCHENIHOTO TPyJla © OSKOJOTUYECKH KOMQOPTHOM JKHU3HH KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUH OKPYXAIOLIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS [JAaHHBIX C ULEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
penieHus NpooOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

NEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA y‘{€6HOFO npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa303aHH51 BKJJIOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIUCTUIIIIMHAPHBIC (MG}KHpe)IMCTHBIC) 06III€Hay‘{HBI€ IMMOHATHUSA, OTPAXKAIOIINC
OCJIO0OCTHOCTD HaquOﬁ KapTHHBI MHpaA H CHGHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCUICCTBO, DHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIMII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, HEI6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U npyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0OecrieunBaIoIINe dbopmupoBaHue (b yHKIIMOHATBHO M
I'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS M yHUBEPCAJIbHBIC YUCOHBIC
JIEVUCTBUS B IIO3HABATEIILHOW M COLIMAJIBHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y49eOHBIMH  TO3HABATCILHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISATHUBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU ESAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICJISITh XapAKTEPHbIC MPU3HAKU TOHATHM W yCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKU T
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢opMmyJia, ypaBHEHHE XHUMHYECKOUH
peakiuu — TpPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
pEaKLnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJI0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBaThH
0000111eHNsT ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEAOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM MCCAEAOBATEIBCKOM W MPOSKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIICHHUS] MPAKTHYECKUX 3a7ady, IPUMEHEHHIO Pa3IUYHbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HWCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpXkaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
peACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTb;



(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
oroope wuHpOpMaNKMKH, HEOOXOMUMON IJIsi BBINOJHECHHWS YYEeOHBIX 3a1ad
OIPEIIECIIEHHOIO TUIIA;

MPUOOPETaTh OIBIT WCIOIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpMYy  TIpEACTaBICHUS
uH(popMaIK (CXeMbl, rpauKH, TUarpaMMbl, TaOIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore ¢
XUMHUYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTEeMaTUYECCKUE) 3HAKH ¥ CUMBOJIBI, POpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJAaeMOM TeMbI B XOJ€ Majora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HWJEH, (QOPMYJIHPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIBHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNaTh C MPE3CHTAIlMeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
IOJTYYCHHBIX CAMOCTOSTEIILHO MM COBMECTHO CO CBEPCTHUKAMM TIPH BBITOJTHCHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pea3allui yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
xoJ1e 00Cy X AeHHUsI 1 OOMEHa MHEHHUSAMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, Ompenessis €€ Iead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUN Y4YeOHBIX M UCCJENIOBAaTEeIbCKUX 3a/ad, BHIOMpaTh Haunboee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TMOJyYEeHHUS HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA Ha OCHOBE CaMOaHaIu3a
U CAMOOIIEHKH.

INPEIAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass MU COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJSIpHBI 00BEM, YIJIIEpOJHBIN CKeyleT, (QyHKIHUOHAIbHAs TpyIia,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YIJIEBOAOPOIbI,
KHACJIOPO/ W a30TCOJEpKAlllMe COEIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKUX
SBJICHUHN, (PAKTONOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYyYCHUH U
0€30MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUUECKOU IeSITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TIPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYEeCKMX BEIIECTB M yPAaBHEHHM XUMHUUYECKHX  PEAKIIHA,
U3rOTABIMBATh MOJEIN MOJEKYJ OPTaHMYECKHX BEIIECTB /I HILTIOCTPAIMH UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIICKHOCTh HM3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY M CTPOCHHIO K OMpeAeIEHHOMY
KJIacCy/Tpymie COeANHEHUH (yrIeBOAOPOIbI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHS), J1aBaThb WM HAa3BaHUS IO
cuctematndeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
HA3BaHUSA OTJENbHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOIMMUIICH, AlleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJerTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCII0Ta, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJITI0a03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytiepoBa 15t 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAacChl BELIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYeckue MU XMMHUYECKHME CBOWCTBA THUIMYHBIX MPEACTABUTEICH pPa3IUUYHBIX
KJIACCOB OPraHWYEeCKHX BEHIECTB (METaH, 3TaH, JTWIECH, NPOINWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs U YKCYCHasl KHUCIIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSIMHU COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeTb, NTPUPOAHBIA Ta3, Yroyib), CHOcoObl HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH );

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJI0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJOBaHHEM, a TaKKe IIpaBUja OOpAaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAIEHUS OPTaHUYECKUX BEIIECTB P HATPEeBAHUH, TIOTyICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypamus OETKOB MPH HArpeBaHWU, IIBETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAaMH TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBaHHUEM, TMPEACTABISATh PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHI COOTBETCTBYIOIIUX
peaknuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
nHpOpMaILMIO, TMOJYy4YaeMyl W3 Pa3HbIX MCTOYHUKOB (CpPEeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABAThH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHMW3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEUIECTB, MoHUMAas cMbici nokazarens IIJIK, mosicHATh Ha mpumepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUS HUX BPEIHOIO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHPA, POJM XHUMHU B TO3HAHUHU SBJICHUU
npupoabl, B  (OPMHUPOBAHMH MBIIUICHHS UM  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOW PEaKIMh, XMMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
IpU XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI S3BIK XHUMHH,
MHPOBO33PCHUYECKNE 3HAHUS, JIEKAIIHUE B OCHOBE IMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYCCKUX SBJICHHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIMOJIb30BAHUN BOXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECCKON JIEATETLHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHABIIMBATh MUX B3aMMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIHUE MOHATHSA IPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BELIECTB M  YPaBHEHHUHW XHMMHUUYECKHX  pEaKIui,
cuctematuueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHblil ras3, YIJIEKUCIBIA Ta3, aMMUaK, raméHas
U3BECTh, HETAUIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NINYECKasi, BOJOPOJHAs) B COCAUHEHUSIX, THUI
KPUCTAINTMYECKON PEIETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPaX HEOPraHMYECKUX
COCJIMHECHMM;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKphIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOLLYI0, O0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (QYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX »dJeMeHTOB 14 mnepuonos Ilepnoauyeckoil CUCTEMBI
xuMHudeckux djaemeHtoB JI. M. MenneneeBa, HCIONb3ys HOHATHSA «S-, P-, d-
JJIEKTPOHHBIE opourtaimn, «QHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHECHUH
10 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB . M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOmIUE
XUMHYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
IOATBEPKAATH CYLICCTBOBAHME TI'€HETUYECKOM CBSI3M MEKIYy HEOPraHMYECKUMMU
BEILECTBAMU C ITIOMOIIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHs KJIACCU()ULIMPOBATH XUMHUYECKHUE PEAKIHH 10
pa3IuYHBIM IpPH3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY
apdeKTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUU COCTaBJIATh YPABHEHUS PEAKIHUA pa3IMYHBIX
TUIIOB, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, IPU KOTOPBIX 3TU PEAKLIHUH UAYT 1O KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMYCCKHUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pPacCKpPbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHUS 3JCKTPOHHOrO OaliaHca
3TUX PEaKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUK OT PA3TMYHBIX PAKTOPOB; XapaKTep CMEIIEHUS XUMUICCKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUSI CEPHOM KHCIIOTBHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XMMHYECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH TIa30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MJIU O00BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOrO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEIIECTB, MPEBPAIECHUSI U COXPAaHEHUS YPHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyJoM 1 JabopaTOpHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpaleHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIMSHUE PA3TMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInd,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIMu Ha cyibdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE SKCICPUMEHTATBHBIX 3a/1ad 10
temaM «Metamie»y U «HemeTannsl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMU M JTa0OPATOPHBIM 00OPYIOBAHHEM,
NPEJICTABISATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIONINX PEAKIMA ¥ (OPMYyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
UHPOPMAIIMIO, TIONyYaeMyH M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1eaecooOpa3HoOro MOBEJAEHUsT B OBITY W TPYJIOBOM JAESTEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, 0CO3HABAThH
OMacCHOCTh BO3JCHCTBHS Ha )KMBBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATh Ha mnpuMepax CrHocoObl YMEHBIICHHUS U
PEAOTBPAILCHHS UX BPEIHOTO BO3JICUCTBUSI HA OPraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
OPUMEHATh 3HaHHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJTKAHBI 2
99 HenpenenbHbie yriieBo1OpObl: AJIKEHBI, 6 1
AJIKaJ1EeHbI, AJIKUHBI
2.3 ApomMaTHYEeCKHE yTIIeBOIOPOIbI 2
24 [IpupoiHbIE ICTOYHUKH YTJIEBOJAOPOIOB U 3 1
UX nepepadoTka
Uroro no pazneny 13
Pazpnen 3. Kuciopoacoaep:xanue opranudeckue coeAuHEHUs
3.1 Cruptsl. DeHon 3
3.9 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3upsl
3.3 VrneBoasl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mno pazueny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctemMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOroo0pasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazgeny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Merabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BeIllECTB
Uroro no pazaeny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE
Teopust cTpoeHHs! OpraHu4ecKUX
2 coenmunennii A. M. bytneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencraienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. Homenkinarypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Psifl
5 Mertan u 3TaH — OpocTeume 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINe 1
IIPEICTAaBUTENN AJIKEHOB
3 IIpaktuyeckas padora Ne 1. «Ilomydenue 1 1
STHJIEHA U U3yUYEHUE €T0 CBONCTB
Ankanuensl. byraauen-1,3 u
9 MeTunoytanuen-1,3. Ilonyuenue 1

CHUHTCTUYCCKOI'O KayuyKa U PE3UHLBL




AJKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psiji. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

11 Beluncnenus 1o ypaBHEHHIO XUMUYECKOU
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIJI€BOJAOPOJIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepadboTKU
[IpupoHBIE HICTOUHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu

16 KontponsHast pabota 1o pasueiy
«YTI1€eBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOoJI U 3TaHo1. BonoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATUJICHIJIUKOJIb U
TJIMLEPUH

19 deHoul: CTpOEHUE MOJIEKYIIbI, (pru3nyeckue
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnerupl: GopmManbIaerua u
aneTanpaeru. ALeToH

21 O/HOOCHOBHBIE ITpe/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBD»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIee JIeHCTBHE
CrnoxHbie 3(QUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MIPOIIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, MPUMEHEHHE,
Ouooruueckas poib KUpPOB
VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.

27 Baxneiimme npeacTaBuTeNn: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IprupoTHbIe
MTOJIMEPBI
KonTponbHas padoTa 1o pazaeny

29 «Kwucnopopacoaepxaiiyue opraHuuecKue
COEIMHEHHS

30 AMMJHEBL: METUJIAMHMH U aHHUIUH
AMHHOKHUCIIOTBI KaK aM(pOTEepHBIC

31 OpraHUYECKUE COCAMHEHUS, UX
Omoiornueckoe 3HaueHue. Ilenruap

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHHS

33 OCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3a




[InmacTtmaccel, Kay4ykH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAUHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypamus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMH4eckux siaeMmeHnToB /I, W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHUYECKHX DJIEMEHTOB U X COEIUHEHUH I10
TPYIIIaM | MepruoaaM. 3HaYCHUE
MEPUOMYECKOT0 3aKOHA U CHCTEMBI
xumuueckux 3yemenToB [[.M. Meneneena B
Pa3BUTUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BH/bI; MCXaHHU3MbI O6pa3OBaHI/I$I
KOBaJICHTHOM CBSI3H. BO,Z[OpO,Z[HaH CBA3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJJIOMIHBIE pacCTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX coeMHeHu. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

Knaccugukamums XuMHU4eCcKuX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE pAaBHOBECUE

10

[IpakTueckas padota Ne 1. «Bausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DIIeKTpoJIUTHYECKast aAuccoruanus. [lonarue
0 BojiopotHOM Tokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maponus
OpPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lonsatue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJei

13

KonTponbHas pabota no pazzaeny
«TeopeTnyeckne OCHOBBI XUMHUN»

14

Mertansl, ux nonoxenue B [leproanaeckoit
cUCTeMe XuMudeckux sneMenTos /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue puzndecKre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUHA METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHNN

19

[IpakTueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 3aj]a4 M0 TeMe
«Mertamas»"

20

HemeTtamnel, X OJI0KEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIIOB.
AJioTponus HeMeTauIoB (Ha puMepe
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COCTMHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COeIMHEHUN

24

XHUMUYECKUE CBOMCTBA yIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIUHEHUN

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUN 1O




TteMme «HemeTtamny. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 33/]1a4 I10 TEME 1
"HemeTamnsl"y

28 KonTponbHas pabota o temam «MeTasib» 1
n «HemeTamie»

29 Heopranudeckne n opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AMdoTepHbIE HEOPTaHUIECCKHE H

30 opraHuueckue coequHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHUH YKOJIOTMYECKOH,

31 SHEPTreTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBneHus: 06 0OIMMX HAYIHBIX

32 MPUHIIATIAX TPOMBIIIICHHOTO MTOTYYSHUS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

34 XUMHS ¥ 3J0POBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






