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yueOHoro npeamera «Xumusi. ba3oBblii ypoBeHb»

[Ipeamer (kypc) Xumus

Knacc 10-11

OO6mree yrciIo YacoB, OTBEICHHBIX I M3YUYEHHUS Kypca , cocTaBisieT 68 dvacoB: B 10 kimacce
— 34 gaca (1 gac B Hezenmto), B 11 kmacce — 34 yaca (1 yac B Heneno)

CocraBiieHa B cOOTBETCTBUU ¢ DeepanbHO paboyeil mporpaMMoOi IO MporpaMmme
y4aeOHoro Kypca «Xumus. bazoBblii ypOBEHBY.

Y4eOHuKH:

* Xumus. 10 kimace. N'abpuensta O.C., Octpoymos U.I'., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3narenbetBo «IIpocsemnienuey, 2023

» Xumus. 11 xnace. ['abpuensn O.C., OctpoymoB U.I'., Cnaakos C.A. AKunoHEepHOE

obmectBo «M3narenbeTBo «IIpocsemnienuey, 2023

CocTaBUTEND:
MomuceeBa B.A.
YUUTENbh OUOJIOTHU U XUMUHU



MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3zpaboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3ylbTaTaM
OCBOEHHUS (enepanbHO 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro O0OIIEero
obOpazoBanusa  (POII  COQO), mpexacraBieHHsix B  DenepanbHOM
rocyapcTBeHHOM oOpazoBatenbHoM cTanaapre COO, c¢ yuérom Konuenuuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusit B Poccuiickoit ®enepauun Ha mnepuon o 2025 romay
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0JI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEIETICHUIO
oOmieil crtparerns OOYy4Y€HHUs, BOCIUTAHUS W PA3BUTHS OOYYAIOITUXCS
cpeacTBaMu ydeOHoro mpeamera «Xumus» ansa 10-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JeH, COoAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
0011e00pa3oBaTeIbHON OpraHu3aliy, SBISIETCS HEOTHEMJIEMOW YacTbhi0 HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUEBBIX I[EHHOCTEH, MPUCYIIMX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOIbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIEeiH
KyJbTYphl UYEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOAHOI cpene. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarolmuxcs Ha ypoOBHE cpeaHero oOmero oOpa3oBaHUsS CpPEICTBAMU
yueOHOro mpeameTa «XHUMHS», COJEpKaHUE U MOCTPOEHHE KOTOPOro
OTIpEJICNICHBl B TIPOrpPaMMe MO XUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUs B MIO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
yaéToM OOmHUX TelNe ¥ TPUHINIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTeMBI CpemHero obmero oOpasoBanusi B Poccuiickoi
Oenepanun.

XYMHUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 pOJib B
COBPEMCHHOW IHMBWIM3AIlMH, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KynabTypel. OHa BHOCHT CBOM BKIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4yHOrO MBIIUIEHUS, B CO3/JaHUE ILEJIOCTHOrO MpEJCTaBICHUs 00
OKpY)KaloleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dbopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIICCTBEHHOTO COCTaBa
OKpY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBaMU U BO3MOXXHBIMHU 00JIaCTAMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThbI0O MUPOBON KYJIBTYpbI, HEOOXOJIUMBIM YCIOBUEM
YCHEUIHOTO TPYyJAa W KU3HHU KaxJoro wieHa oOmiectBa. CoBpeMEeHHasi XUMUS



KaK HayKa cO3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha
pelieHre ria00ajibHBIX NOPOOJIEM YCTOMYHMBOIO pa3BUTUS 4YeEJIOBEYECTBA —
CBIPbEBOM, HSHEPreTUUYECKOM, MHIINEBOM, HSKOJOTMYECKON Oe30MacHOCTH U
OXpPaHbI 310POBBSI.

B coorBercTBUM € OOIIMMU LEISIMU M MNPUHUUIAMU CPEIHEro OOILIEro
oOpaszoBanusi cojepxkanue mnpenmera «Xumus» (10-11 xkmaccel, 06a30BbIi
YPOBEHb U3YYEHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOILEKYJIbTYPHYIO
MOATOTOBKY  OOydYarommxcsi,  HEOOXOIMMYKO MM Uil BbIpaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIECIIHOIO BKIIOUEHHS B XKU3Hb COILMyMa,
MPOJOJDKEHUsT 00pa3oBaHMsI B  pa3MYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

CocraBasiomuMu  nipeaMeTra  «XUMUs» SBISIOTCA  0a30Bble KypChbl —
«Opranuueckass xumuss» U «OOImass U HeopraHWYecKkass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
cUCTeMa 3HaHUIl 0 HEOPraHMYEeCKOM XUMHHM (C BKIIFOUEHHEM 3HAaHUU U3 001en
XUMHH) U opranudeckoit xumun. @opmMupoBanue 1aHHON CUCTEMbI 3HAHUN NpU
U3YYeHHH TIpeMeTa O00ecreurBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIeCTB Ha OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» chopMHUpOBaHA B MporpamMme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJIX0Jla K H3Y4YeHHIO y4yeOHOro marepuana U oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHsIX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BeEIlIeCTBa
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPUHM CTPOEHHUSI OPraHUYECKHX
COCMHEHUN, a TAaKXE€ Ha YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 HM3ydyaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B  Kypce opraHuydeckod XuMUU
MOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TI€PBOHAYAIBHBIC TMPEACTABICHUS O XUMUYECKOM  CBSI3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKIUH.

[lon HOBBIM yrJIIOM 3peHHs B NpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
TEOPETUYECKUA Marepuan Hu (PaKTOJIOTMYECKUE CBEAEHMUS O BEIIECTBAX U
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHUSD» 00YyYaromMMcs NPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHAa C OOIIETEOPETHUECKUX M  METOJI0JIOTMYECKUX
MO3UIMH, ITy0Ke MOHITh UCTOPUUYECKOE MU3MEHEHHE (PYHKLMN 3TOro 3aKOHA —
oT 060011aroIIeit 10 00BACHSIONICH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHMH O BaKHEHIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHHH, CBOMCTBaX M MPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKUHUIX, UX
CYIIHOCTM M 3aKOHOMEPHOCTAX NPOTEKAHUs JomonHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMHU COJAEPXKAHUS, HMEKIIUMH KYyJbTYPOJOTUUYECKHA H
NPUKJIATHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3H
XUMUU C JPYTMMH HayKaMd, DPAacKpbIBalOT €€ poJib B IO3HABATENbHOU U
IIPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K Ipolieccy TBOpPYECTBA B OOJACTH TEOPHMM W HNPAKTUYECKUX IPUIOKEHUN
XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKU
OCMBIC/IMBaTh HWH(OpMalMI0O W TPUMEHSITh €€ i TOINOJIHEHUsS 3HaHW,



pEelIeHNsT WHTEIUICKTYAJIbHBIX W OJKCHEPUMEHTAIBHBIX HCCIEA0BATEIBCKUX
3amay. B nemom copepikanue ydyeOHOro npeamera «XMMHUS» JAHHOTO YPOBHS
U3Y4YeHUs] ~ OPUEHTUPOBAHO  Ha  ¢GopMupoBaHME Yy  oOydarommxcs
MHPOBO33PEHYECKON OCHOBBI JJI1 MOHUMAaHUs (UIOCO(DCKUX HIIEH, TAKHX KaK:
MaTepUaJbHOE €IUHCTBO HEOPraHMYECKOIO UM  OPraHUYECKOTO  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh
IIPUPOAHBIX SBJICHUNA NYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJIU XUMUU
B pEUIEHUU OKOJOTMYECKUMX NpolieM, a Takke MmnpodiieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbsS, CO3JAaHUS HOBBIX TEXHOJIOTMH U
MaTepuasoB.

B nmane pemeHus 3amad  BOCIHUTAHMS, Pa3BUTUS M COLMAIU3ALMNU
oOy4aromuxcs NPUHATHIE MPOrPaMMOM MO XMMHUM TOJXOJbI K OMNpPENesCHUIO
COllepKaHUsI W TOCTPOEHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JEHCTBUN, HUMEIOIMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JESTENBHOCTH: pelIeHuss MNpodiieM, TMOWCKa, aHalu3a |
o0paboTku  uHbOpMANMK, HEOOXOIUMBIX I NPUOOPETeHHsS  OMbITa
NPaKTUYECKOM W MCCIEAOBATEIbCKOW JEATENbHOCTH, 3aHMMAIOLIECH Ba)KHOE
MECTO B [NIO3HAHUU XUMUHU.

B mpakrtuke npenomaBaHusi XMMHHM Kak Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpeJHEro oOmiero ooOpa3oBaHus, MOpu
ONPENIECICHUH COAEP/KATEIIbHOW XAapaKTEPUCTUKHU LEJIeH H3y4eHHs IMpeaMeTa
HAIlpaBJICHUEM [EPBOCTENEHHONM 3HAYMMOCTH TPAJWLMOHHO MPU3HAETCS
¢bopMHUpOBaHUME OCHOB XUMHUYECKONM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKOW JESITEIbHOCTH YEJIIOBEKA U KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBON KyJbTypbl. C METOOWYECKOW TOUKM 3pEHHS TaKOU
NOAXOA K ONPEACNICHUI0 LeJed H3y4YeHHs IMpeAMEeTa SBISIETCS BIOJHE
ONpaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU M3YYEHHS MpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xJ1.) ABISFOTCS:

e (QopMHpOBaHME CHUCTEMBl XUMHUUYECKHUX 3HAHUU KaK BaKHEHUIIECH
COCTABJIAIONICH €CTECTBEHHO-HAYYHOM KApPTHUHBI MHpPA, B OCHOBE
KOTOPO# JIeKaT KIIIOYEBbIE TOHSATHS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOPUH XHUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHUE M TIOHHUMAaHUE
CYLTHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHHe ¥ pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
NO3HAHMUA BELIECTB M XUMHUYECKHUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHHss YMEHUN OpUEHTHUPOBATHCA B MHpPE BEUIECTB U
XUMHUYECKUX SIBIICHUN, UMEIOIINUX MECTO B IPUPOJE, B IPAKTUYECKON U
MIOBCEIHEBHOM JKHU3HU;

e Dpa3BUTHE YMEHUH M CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOmIOZeHHeM U OOBSCHEHHEM  XMMHYECKOTO  OKCIIEPUMEHTA,
coOmroieHrneM mpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsany ¢ atum, coaepkaTenbHas XapakTEpUCTHKAa MLENEd M 3aaad
M3y4YEeHUs NIPEAMETAa B MPOrpaMMe MO0 XMMHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBMM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. CerojHs B MPENoAaBaHUM XUMHUH B OOJIbIICH cTeneHN OTAaETCA
NPEANOYTCHHE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHs  OOydeHMs,
OPUEHTUPOBAHHOW HA TMOJArOTOBKY BBIIYCKHHMKa 001Ie00pa3oBaTeIbHON
OpraHu3allyy, BIAJCIOUIEr0 HE Ha0OpoM 3HaHW, a (YHKUMOHAIBHOU



IPaMOTHOCTBIO, TO €CTh CITOCO0AMH U YMEHUSMH aKTHBHOTO TIOJIYICHHSI 3HAHUN
Y IPUMCHEHUS UX B peajbHOM KU3HU JJISl PEIICHHSI PAKTHUECKHUX 3a/1a4.

B cBs3u ¢ 3THM mpu U3ydYeHWHM TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEEe
3HAYEHWE MTPUOOPETAIOT TAKKE 1SN U 3a7a9H, KaK:

aganTanys OOydYalIIMXCSs K YCIOBUSAM JWHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEIUIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIo, COTPYIHHUYECTBY,  CAMOCTOSITCIIBHOMY  TPHHSITHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MIPUMCHCHHEM;

dbopMupoBaHUE y OOYYAIOIMIMXCSA KIFOYCBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHINH), UMEIONINX YHHUBEPCATbHOE 3HAYCHUE IS Pa3IMYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MnpoosieM, TOUCKAa, aHaiu3a U 00paboTKu
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, a TAKXKE JJIS OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YEJIOBEKA U TIPUPOIHYIO CPEY;

pPa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCII0JIb30BaTh COBPEMEHHBIC MH(MOPMAIIMOHHBIC TCXHOJOTHHU JUIA TOUCKA W
aHanu3a Y4YeOHOH ©W  HAy4YHO-TIONYJSAPHOW HWH(OpPMAIMU  XUMHYECKOTO
CoOJIepKaHUS;

dbopMHpOBaHWE W pa3BUTHEC Yy OOYYAIONIUXCS aCCOIMATHBHOTO U
JIOTUYCCKOTO MBINIJICHUS, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, NPH IUIAHUPOBAHUH U
IIPOBEJICHUN XMMHYECKOTO IKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydaromuxcs yOeKIEHHOCTH B T'yMaHUCTHYCCKOH
HAIPABJICHHOCTH XMMHH, €€ BaXKHOW POJIM B PEIICHUU TJIOOAIBHBIX MPOOIeM
PaIMOHAJILHOTO MPUPOJIONI0JIB30BAHUS, TOTIOJHEHUS SHEPTCTHUCCKUX PECYPCOB
U COXpPaHCHHUS TMPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH
OCpE)KHOTO OTHOIICHHUS K TPUPOJE M CBOEMY 3JIOPOBBIO, a TakKke
PHOOPETCHHS OIbITAa HWCIOJB30BaHUS IOJYYCHHBIX 3HAHWHM IS TNPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYaIlUsAX, CBA3AHHBIX C XUMUYCCKUMH SIBJICHUSMHU.

B ydeOHOM rurane cpemHero oOmiero oOpa3oBaHHS MPEaMET «XHUMHS»
0a30BOro YpOBHS BXOJUT B COCTaB MpeaMETHOW oOiactu «EcTecTBeHHO-
HAyYHBIC MPEIMETHIY.

OO6miee 4Yucno 4YacoB, OTBEACHHBIX I M3yYEHUS XUMHUU, Ha 0a30BOM
YpOBHE cpeaHero o0Iero oopazoBanus, coctapiser 68 yacop: B 10 knacce — 34
yaca (1 yac B Heznenmo), B 11 kiacce — 34 yaca (1 yac B Heneno).

COIAEPKXAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA
TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMHUH
[IpenmeT opraHnyecKkol XMMUK: €€ BOSHUKHOBEHNE, PA3BUTHE U 3HAYEHUE

B MOJYYEHUH HOBBIX BELIECTB U MAaTepHANOB. T€OopHsi CTPOEHUSI OPraHUYECKUX
coequnenun A. M. bytiepoBa, €€ OCHOBHbIE MNOJIOXKEHUS. CTPYKTYpHBIE



dbopMyIbl OpraHUYECKUX BellecTB. ['oMonorus, nsoMepusi. XuMHUECKas CBS3b
B OPTaHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenue 0 KJ1accuuKanuu OpPraHUYeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKuX COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHbBIC
HA3BaHMS BAXXHEUIIUX MPEACTABUTEIICH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB M WX IMPEBpallCHUMN:
O03HAKOMJICHHE C O0pa3llaMH OpPraHWYeCKUX BEIIECTB M MaTepHajiaMu Ha HX
OCHOBE, MOJCIMPOBAHHE MOJICKYJ OpPraHUYECKUX BEIIECTB, HAONIOJCHUE U
OMHUCaHWE JIEMOHCTPAIIMOHHBIX OIBITOB IO TMPEBPAIICHUI0 OPraHUuYECKUX
BEILIECTB MPU HarpeBaHuu (TUiaBiaeHue, 00YTIUBaHUE U TOPEHUE).

YriaeBoxopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUN psAn. MeraH W 3TaH —
IPOCTEHINNE TPEJACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakiuu 3aMeIleHUs] U TOPEHUsI), HAXOXKJCHHWE B NPUPOJE, MOJyYCHUE U
IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUN psifl. DTUIEH U MPONUIICH
— IMPOCTEUINNE MPEICTABUTEIN aJTKCHOB: (DU3NYECKHE U XMMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIApATAlliH, OKUCICHUS W
MOJIMMEPU3ALINH ), TIOJTYUCHHUE U TIPUMEHEHHUE.

Ankanuensl: OytagueH-1,3 u metundyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKHE CBOMCTBa (peaxius MOJIMMEPU3ALINHN ). [Tonyuenue
CHHTETUUYECKOTO KayuyKa U PEe3UHBI.

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psI.
AueTWsieH — TPOCTEHIINI MPEACTaBUTENb aJKHHOB: COCTaB, CTPOCHHE,
¢uznuecke M XUMUYECKHE  CBOWCTBA  (peakuMu  TUIAPUPOBAHUS,
rajOreHUpOBaHUs, THIPATAlUH, TOPEHMUS ), IOJYUECHUE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, GU3MUECKHE U XMMUYECKHUE CBOMCTBA
(peakiuu TrajJoreHUpPOBaHUS W HUTPOBAHMS), MOJTYYEHHE U TMPUMEHEHHE.
Tonyon: cocmas, cmpoeHue, uauueckue u Xumuueckue ceoucmea (peaxyuu
2A/I02eHUPOBGANUSL U HUMPOBAHUs), NOAYy4YeHue U npumenenue. TOKCUYHOCTh
apeHoB. ['eHeTHYecKkas CBSI3b MEXAY YIVIEBOJOPOJAMH, NPUHAIICKAIINMHU K
Pa3JIMYHBIM KJIaccaMm.

[IprpoaHble UCTOYHUKH YIJIEBOAOPOAOB. [IpupoaHbIii Ta3 W MOIYTHBIC
HedTsaHbIe Ta3pl. HedgTh u e€ mpoucxoxaenue. CrocoObl nepepadboTku HEPTH:
NEepEeroHka, KPEeKUHT (TEPMHUYECKUH, KaTaJIUTUYECKuid), muposus. [IpoayKTsl
nepepaboTku HePTH, HUX MPUMEHEHHWE B MPOMBIIUICHHOCTH W B OBITY.
Kamennslii yroyib v MpoOAYyKTHI €ro MepepadoTKH.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBpALICHUM:
O3HAKOMJIEHHE € O0Opa3naMH IIaCTMAcC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedbtb» u «YToap», MOJCIMPOBAHHE MOJICKYJI YIJICBOJOPOJIOB H
raJIOTeHONIPOU3BOAHBIX, MPOBEJACHUE NPAKTUYCCKOW PpaAOOTHI: IMOIyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX BEHIECTB WM MPOIYKTOB
peaKkium).

Kucisiopoacoaep:kamme opranmuecKkue coeIMHEeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHOJ: CTPOEHUE,
du3nyeckue M XUMUYECKHE CBOWCTBa (peakUuMuh C aKTUBHBIMU MeETaJlJIaMU,




rajioreHoBOJOpOJAaMu, TOpPEHUE), MpUMEHEHHE. BomopoaHbie CBSI3UM MEXKIY
MoOJIEKyJIaMu CUpTOB. JlelicTBHEe MeTaHOoIa U ATaHOJIa HA OPraHU3M 4YeslOBeKa.

MHoOroatoMHble CHUPTHL. DTUICHTJIUKOAb U TJULEPUH: CTPOEHUE,
dbu3nYeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJECHUCTBHE CO IIEIOYHBIMU
MeTaJlJlaMU, Ka4YeCTBEHHAsI Peakilvsl Ha MHOTOAaTOMHBIE CIUPTHI). [lelicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHosI: CTPOCHHE MOJICKYJbl, (U3NYECKUE W XUMUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue enona.

Anpneruabl U KemoHusl. DOpManbIerujl, aUETAIBACTUI: CTPOECHUE,
dbu3nYecKre U XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCICHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJYyUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBONCTBA (CBOICTBA,
oOumme s Kiacca KUCJIOT, peakius JTepuPuKaluu), TMOIy4YeHUe U
npumeHenne. CTeaprHOBasi U OJICMHOBAs KUCIOTHI KaK MPEJICTABUTEIU BBICIIIUX
KapOOHOBBIX KHCJIOT. MpbIIa KaK COJU BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIee ICHCTBHE.

Cnoxubpie dpupbl Kak MTPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ uiaposu3
cnoxkubix  3¢pupoB. Kupel. T'maponmu3 xkupoB. [IpuMeHeHue KHPOB.
buonorudeckas posib >KUPOB.

YrneBoapl: coctaB, KiaccuuKaius ~yriieBojoB (MOHO-, JH- W
noyicaxapusbl). [JoKo3a — mpocTedInuii MOHOcaxapujl: OCOOCHHOCTHU
CTPOCHHMS MOJIEKYJIbI, ((U3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHbIM pacTBOpoM okcujia cepedpa(l),
BOCCTAHOBIIEHHE, OpOXKEHHUE TIIOKO3bI), HAXOXKIEHUE B MIPUPOE, TPUMEHEHHE,
ouonornyeckas poisib. @orocunre3. OpykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemitrono3a kak npupoHbie nonumepsl. CTpoeHHE Kpaxmaia u
HEeUtoNIo3bl. DU3NUecKe M XUMUYECKHE CBOMCTBAa Kpaxmana (THUAPOIU3,
KaueCTBEHHAas peaKkUus C HOJI0M).

DKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHUs BEUIECTB M HUX MPEBPALICHUM:
npoBeJieHre, HAOMIOIEHNE U OMKMCAHKNE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHUCICHHE 3TAHOJA
okcuaoMm meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBUE TIIMIIEPUHA C
rugpokcuaom meau(Il)), ampaeruyioB (OKUCIEHHE aMMHAYHBIM PaCTBOPOM
okcuna cepebpa(l) m rumpokcumom wmemu(Il), B3ammopeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJACHUE NPAKTUYECKOW pabOThI: CBOMCTBA pPAacTBOpAa YKCYCHOMU
KHCJIOTHI.

PacuétHrle 3agaun.

Breruucnennss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, o0BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WM MPOIYKTOB
peaKkium).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMHMHOKHUCTIOTBI ~ KaKk  amM(OTepHble  OPraHUYECKHUE  COEIUHEHHS.
du3nyuecKkne U XMMHUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKHCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHusd. [lepBuunas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OEnKoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalus, KaYeCTBEHHbIC PEaKI[MU Ha OCTIKH.



OKCTIepUMEHTAILHBIE METOIbl M3YUYEHUS BEIISCTB M WX TMPEBpaICHUI:
HAOJFOICHUE W ONMHUCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpAIus OCIIKOB
MIPY HATPEBaHWH, I[BETHHIC PEAKITUU OCITKOB.

BbicokoMoJieKy IsipHbIE COeTUHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSA
MOJIEKYyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCTHEpUMEHTAILHBIE METOJbl M3yYCHHUs BEIICCTB UM WX IPEBPAICHUMN:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumMun B 10 Kiacce OCYyIIECTBISICTCS dYepe3 HCIOJIb30BAaHUE Kak OOMIHX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH
JUTSL OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (akKT,
TUIOTEe3a, 3aKOH, TECOpHWs, aHAIHW3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHNUE, SKCIIEPUMEHT, MOICTTHPOBAHHE.

®dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKU YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIICCTBA, (PU3MUCCKHEC BEIIMUMHBI M CIMHUIIBI UX U3MEPCHHSI.

buonorus: kierka, opraHusMm, 6uochepa, 0OMEH BEUISCTB B OpPTaHU3ME,
dorocuHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (OCJKH, YTIIEBOMABI, KHPHI,
(dbepMeHTHI).

['eorpadus: MuHEpanmbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHonmorusi: NHIEBbIE TPOAYKTH, OCHOBHI PAIIMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE TpenapaThl, MaTePHAaIIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMUYECKUN 3JIeMEHT. ATOM. Sapo atoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, ITOAYPOBHU. ATOMHBIC OpOUTaNH, s-, pP-, d-
aneMeHThl. OCOOCHHOCTH pachpenesieHus JIEKTPOHOB 10 OPOUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit 3akoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB J[. WM. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
[Tepuonuueckoit cucrembl xumudeckux snemeHTtoB J[. WM. MengeneeBa ¢
COBPEMEHHOW TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSs
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pPa3yeMbIX MMHU TPOCTHIX U CIIOXKHBIX
BEIIECTB IO TpynnaM M MepuojaaM. 3HAYEHUE MEPUOJIUYECKOTO 3aKOHA B
Pa3BUTUHU HAYKH.

Ctpoenue BeliecTBa. XHUMHUYECKas CBSI3b. BHIbI XHMHYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJIAPHAS U MOJISIpHAS, HIOHHAS, METa/lInueckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKON CBs3M (OOMEHHBIA U JIOHOPHO-



akienTopHelil). BomopoaHas cBsizb. BalleHTHOCTB. DIEKTPOOTPUILIATEIBLHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOECHUSA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. THUIbl  KPUCTALIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUINYECKON PEIIETKH.

[TonsaTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COCIUHEHHM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMUECKasl CBSI3b HEOPTraHMYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKMX peakiuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pPa3IMYHbIX (PaKTOpOB.
O6paTtumble peakiuu. XHUMHUYECKOoe paBHOBecue. DakTOphI, BIUSIOINIME Ha
cocTosiHME XuMUueckoro paBHoBecus. [Ipunnun Jle [laTense.

OnekTponutnyeckas auccoryanus. CHIIbHBIE W CJIa0ble AJICKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIasA, HEUTpaIbHasl, IIEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBpALLICHUMN:
neMoHcTpanusa Tabnuin «llepronuueckas cucreMa XUMHUYECKUX dJIEMEHTOB JI.
N. MenneneeBay, n3ydeHue Mojielield KpUCTAUTMYECKUX PEIETOK, HaOII0IeHNE
U ONHCAaHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3ilokKEHUE
NEPOKCUJA BOJOPOJAa B MPUCYTCTBHM KaTalM3aTopa, OMNPEIEIECHUE Cpeabl
pacTBOPOB BEUIECTB C IOMOIIBI) YHHBEPCAJIBHOTO HWHIAUMKATOpPA, PEaKIHUH
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKON paboThl «BiusHuEe pa3inuyuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKOU PEaAKIIUM.

Pacuérnble 3agaun.

Pacuérel 1o ypaBHEHUSIM XHUMHUYECKUX pEAKLUHUA, B TOM YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C MCIOJIB30BAHUEM IOHSTHUS «MaccoBas
JI0JISL BEIIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonuyeckor cucreme
xumuyeckux 3neMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyuecKkrue CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga ©W  KpEeMHHS) H  HUX  COSAUHCHHMA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckon cucreMe XuMHYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. Ob0mue Gpuzndeckrue cBoicTBa MeTamuioB. CIuraBbl
METAJJIOB. DJIEKTPOXUMUYECKUH Psil HAIPSIAKEHUN METAJITIOB.

XUMHYECKHE CBOMCTBA BAXHEUIIUX METAJUIOB (HATpUM, KaJIUi, KaJabIUM,
MarHui, alllOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mme crocoObl MOTy4eHHsI MeTauIoB. [IprMeHeHe MeTauioB B OBITY U
TEXHHUKE.

DKCNIEPUMEHTAIBHBIE METOAbl W3y4YEHUs BEIIECTB M HUX NPEBPALLCHUM:
M3YyUYEHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa3l0B HEMETAILIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3aJ1a4, HAOIIOJIEHUE U OMUCAHUE JIEMOHCTPAIMOHHBIX U



7a00paTOpPHBIX  ONBITOB  (B3aUMOJACIHCTBME THAPOKCHIA  AJIOMUHHS  C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KAadeCTBEHHBIE pEAKLIMWHA HA KaTUOHBI
METAaJJIOB).

Pacu€rHble 3anaum.

Pacuéthl Maccel BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOLIUMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumMuu B oGecrieueHnn YKOJI0TUYECKOM, SJHEPTEeTUUECKON U MUIIEBOM
06e30MacHOCTH, pa3BUTHH MeAUIMHBL. [loHATHE O HAYYHBIX METO/JAX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOWIMX HAyYHBIX MPUHLHUINAX [TPOMBIIUIEHHOTO
NOJIyYEHUS] BAXKHEHIINX BEUIECTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUAJIOB: BAXKHEWIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKLIHOHHBIE MaTepHuaibl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuaibl 1 3JIEKTPOHUKH, HAHOMATEPHUabl, OPraHUYECKUE U MUHEPAJIbHbIE
yI00peHus.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBUia UCIOIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MacHOr0 HCIOJIb30BAaHUSI TPENapaToB OBITOBOU
XUMUHU B IOBCEAHEBHOU KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXINpeIMETHBIX CBs3ed TMpU H3y4yeHUW oO0medl u
HeopraHu4ecko XxuMuu B 11 Kiacce oCylIecTBIISIETCS 4Yepe3 HCIOJIb30BaHUE
KaKk OOIIMX €CTECTBEHHO-HAyUHBbIX MOHSATUH, TaK M MOHATUH, SBIISIOLIUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IIPEIAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTeCTBEHHO-Hay4YHbIE MOHATHS: HAyYHBIH (akT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(pUKaLUsi, NEPUOAMYHOCTb, HAOJIIOJIEHUE,
JKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®usuka: Marepus, dHEpPIus, Macca, aroM, JIEKTPOH, IIPOTOH, HEHUTPOH,
WOH, WM30TOI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JHEPIeTUYECKUH YPOBEHb,
BEIIECTBO, TeJl0, OOBEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHMUS, CKOPOCTb.

buonorusa: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- ¥
MHUKPO3JIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: MuHepanbl, TOpPHBIE TOPOJbI, IOJIE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHNYCCKas IMPOMBINIJIICHHOCTD, MCTAJLIIYPIrus,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaJIOB, CEJIBbCKOXO0351ICTBEHHOE
IIpOU3BOACTBO, mumeBas IIPOMBINIJIICHHOCTD, Q)apMaHeBTI/I‘-IeCKaﬂ
IIPOMBIINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOU3BOIACTBO
KOHCTPYKIHUOHHBIX MaTCpUaJIOB, QJICKTPOHHAaA IMPOMBIIIIJICHHOCTD,
HAaHOTCXHOJIOTHH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI



OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEro oO0I1iero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMETHbIM M MpeaMeTHbIM). HayuHo-MeToauyecko OCHOBOM ISt
pa3paOOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CPEHEr0 OOIIEero
00pa3oBaHUs SABJISIETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO0.

B cooTBeTCTBHMU € CUCTEMHO-AECATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TMpeaAMeTa «XHUMHs» Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHUE OOYYaIOUUMUCS POCCUUCKON T'pakIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOTIPEIeIICHUIO;

HaJIU4YMe MOTUBAIIMH K 00YyUCHHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAUIMi 0a30BOM HAyKU
XHUMHWH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJICTBOBATHCS B CBOEH
NeSATeNIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHU, MPUCYIIUMH LIETOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJU4Me TMPABOCO3HAHUSA JKOJOTUYECKON KYJIbTYphl U CHOCOOHOCTH
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIC PE3YyJbTAaThl OCBOCHUS TMpeaMeTa «XHUMHS» JTIOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHHUTATEIBLHOW JEATEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMH, COITMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMH U UJieajJlaMU POCCUMCKOTO IPakIaHCKOTO OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHIJIAMH TOBEICHHS, CIOCOOCTBYIOIIMMH TIpOLIeccaM
CaMOTO3HAaHMUs, CaMOpa3BUTHUSA W HPABCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS TMpeameTa «XHUMHUS» OTpakaroT
c(OpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4JaromuXxcs Mo peaau3aluy TPUHITHIX B 00IECTBE LIEHHOCTEN, B TOM YHCIIE
B YaCTHU:

1) rpa:x1aHCKOTO BOCIIMTAHMS

OCO3HAaHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAKECHUS K 3aKOHY U MPABOMOPAIKY;

NPEJICTABIICHUSI O COIMAIBHBIX HOpPMax M TMPaBHIIAX MEXITHYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MACSATENBHOCTH TPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX U MIO3HABATEIIHHBIX 33]1a4, BHITIOTHECHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYE€CKOT0 BOCTIMTAHHUA

LHEHHOCTHOTO OTHOUIIEHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTEUYSCTBEHHON XMMUM;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh PE3yJbTat
JUTMTETTFHBIX HAOMIOICHU, KPOTOTIMBBIX JKCIEPUMEHTAIBHBIX OWCKOB,
MIOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;

UHTEpeca M TO3HABATEJbHBIX MOTHBOB B MMOJYYEHUH U MOCIEAYIOIIEM
aHanuze  uHpOpMAMKM O  TEPEAOBBIX  JOCTHKEHUSIX  COBPEMEHHOM
OTCUYECTBEHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:



HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSMH, U IPUHUMATh OCO3HAHHbBIE PELICHUSI, OPUEHTUPYSICh HA MOPAIIBHO -
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3ULMNA HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHME MOCIEJCTBUN 3TUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBOoro M 0Oe3omacHoro olpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHns1 MpaBuil 0€30MacHOro OOpalleHusi C BEIeCTBAaMHU B OBITY,
NOBCEJIHEBHOM JKU3HU U B TPYJIOBOH JESATEIBHOCTH;

NOHMMAHHUS UEHHOCTH TMpPaBWI HWHIUBUIYAIBHOTO M KOJJIEKTUBHOTO
0e301acHOro0 TMOBEACHUS B CUTYalUSX, YIPOXAIOUIUX 3J0POBBI0 M KU3HU
JIIOACH;

OCO3HAHMSI ~ TIOCIEACTBUA M HEMPHUATUS  BPEOHBIX  MPUBBIYEK
(ynoTpeOieHus alnKorois, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEA0BATEIbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NS TEbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTUE B PEUICHUU TMPAKTUYECKUX 3aj]ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY HM3y4eHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHMCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXKEHUS K TpYydy, JIOAIM Tpylda U pe3yJbTataM TpYIOBOM
NeSITEBbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymield mpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HTHTEPECOB
U TTOTpeOHOCTEH 00IIEeCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11€J1IeCO00Pa3HOTO OTHOIICHHS K MPHUPOJAE, KaK MCTOUHUKY
CYLIECTBOBAaHHUS KU3HU Ha 3eMIIE;

MOHUMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX MpoOJieM, BIHSHUS
HSKOHOMHMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIIOJIB30BAHUS JOCTHXKEHUM XUMHH IS
peIICHIs BOIPOCOB PALHOHAIBHOTO IPUPOOIONIB30BAHS,

AKTUBHOI'O HENpUATUSA JCHUCTBUM, NPHHOCAIIMX BpeJ OKpYyXKaroumen
IPUPOJIHOM Cpeie, YMEHUS IMPOTHO3UPOBATh HEOIArONpPUATHBIE KOJIOTMUYECKHE
MOCJIEICTBUS NIPEANPUHUMAEMBIX ACHCTBUI U IPEIOTBPAILATH HX;

HaJIM4YUS  Pa3BUTOrO  SKOJOTMYECKOTO  MBILUICHMS, 3KOJOTMYECKOU
KyJbTYpBl, OIBbITAa AESITEIBHOCTH SKOJOTMYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLUAIBHOM
IIPAKTUKE, CIHOCOOHOCTM W YMEHHA AaKTHMBHO IPOTUBOCTOSTH HJIEOJIOTUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOILIECTBEHHON IPAKTUKH;



MOHUMAaHUS CcHenuPUKM XUMUM Kak HayKd, OCO3HaHHUS €& poiu B
dbopMUPOBaHUN PALMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUH IIEJIOCTHOTO
MpeACTaBICHUs 00 OKpPYKAIOIIEeM MUPE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W pEIIeHWU MNpOoOJeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOM
UMBWIN3ALUMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepuadbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOA W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIMIIMHBI,
o0ecrieYeHU YCIOBUM YCIICIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOH KU3HU
KaXXJIOTO ujieHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HUCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh MOJy4aeMble 3HAHHUS ISl aHaIM3a U OOBSCHEHHS SIBIICHUM
OKPYKAIOIIEr0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIBIO MTOJIYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUI0 U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHWM IO XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

uHTEpeca K  OCOOGHHOCTAM  Tpylda B  pa3iMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHUS yU4E€OHOT'O TpeamMera «XHMUS)
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HaYMMBbIE 11 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEKIUCIUTIIMHAPHBIC (MEeXTpeIMETHBIC) oO1eHayYHbIe TTOHSATHS,
OTpaKaroIIue IEJOCTHOCTh HAyYHOW KApTHHBI MHpPa U CIENU(PUKY METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIHs, SBJICHUE, MPOIEeCC, CHUCTEMa, HAy4YHBIH (akT, IPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIelOBaHUEe, HaOJIJCHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaJIbHbIC y4eOHBIE JIEUCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHHKAaTHBHBIC, PETyJIATHBHBIE), oOecreunBaronme GOpMUPOBAHUC
(G YHKIIMOHAIPHOM TPaMOTHOCTH Y COITMATLHON KOMIIETCHIIUHA 00yYarOITuXC;

CITIOCOOHOCTH oOyyJarommuxcs HCITOJIb30BaTh OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHWE 3HAHMS W  YHHUBEPCAJbHBIC
ydeOHbIe IeUCTBUS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.

MeTtanpeaMeTHbIe pe3yJbTaThl OTPaXKalOT OBJIAJECHUE YHUBEPCATbLHBIMHU
y4eOHBIMM  IT03HABAaTCIbHBIMH, KOMMYHUKATHBHBIMA U  PETYISTHBHBIMH
JICVUCTBUSIMU.

OBjaleHMe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MIPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeNeNATh LN ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTb PE3YJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMHU
LETISIMU;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEepPHbIC MPU3HAKU MOHITUU U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHS JJII OOBSICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEUIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYMHHO-CJIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

OPUMEHATh B  TIpoIlecCe€  TO3HAHMS, HCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKUE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBBIBATh  MOJICIIBHBIC
NpEACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMHUUYECKas
dopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIICHUH YUEOHBIX
MO3HABATEILHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSTh Ha3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMH METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJayd  UCCIEAOBAaHMs, HCIOJIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITETLHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KauyecTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
IPaBUJIILHOCTHU BBICKA3bIBAEMBIX CYXKIEHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUS HaOII0AaTh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3MPOBATh €r0  pe3yJibTar,
dbopmynupoBaTh OOOOIIEHHUS UM BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

npUOOpPETaTh OMBIT YYCHHUYECKOM WCCIIEeNOBATEIbCKON M TMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHMUSI.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMaruu (Hay4dHO-
MONYJISIPHASL JINTEpAaTypa XUMHUYECKOrO COJEpkKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcel HTepHETa), aHaMU3UpOBaTh HHPOPMAIIUIO PA3THYHBIX BUIO0B U (popm
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMyIHpOBaThH 3aNPOCHl 1 TPUMEHSITh PA3JIUYHBIE METO/BI ITPH TTOUCKE U
orOope wHpOpMANIUKA, HEOOXOAMMOW [JIsS BBIMONHEHHS YyYEeOHBIX 3aaad
OIPEAECIEHHOTO THUIIA;

puoOpeTaTh OMBIT UCIOIB30BaHUS MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSATEIIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uH(popmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa Hpu padoTe ¢
XUMHYECKOW WH(pOpMaIMeil: NPUMEHATh MeEXIpeaMeTHble ((pusndyeckue u
MaTeMaTU4yeckue) 3HAaKM M CHUMBOJBL,  (Gopmynbl,  aOOpeBUATYpBHI,
HOMEHKJIATYpYy;

UCIOJIb30BaTh M IPEOOpPa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEJCTBA
HAaTrJIATHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3aaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOl T€Mbl B XOJ€ AMaIora
W/WIK JUCKYCCHM, BBICKA3blBaTh M€, (OPMYIHPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTalMEeN Pe3yIbTaTOB MO3HABATEIBLHONW NEATEIbHOCTH,
MOJIYyYEHHBIX CaMOCTOSITEIbHO WJIIM COBMECTHO CO CBEPCTHUKAMHU TpHU
BBIMIOJTHEHUM  XMMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYEeCKOW paboThl 1O
UCCIICZIOBAHUIO CBOMCTB M3Y4aE€MbIX BELIECTB, peanu3aliy yueOHOro MpoeKTa u
(dbopMynHpOBaTH BBHIBOJABI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHMS TIO3UIIMH B X0J1€ 00CYK/IEHUSI 1 0OMEHA MHEHUSIMU.

OgiajieHre YHUBEPCATBHBIMH PeryJassTHBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISITH CBOIO IO3HABATEJIBHYIO
JESITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii ajlrOpUTM JACHCTBUI Npu
BBIMIOJTHEHUU Y4YEOHBIX U HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboliee
3¢ (}eKTUBHBIN crocOo0 MX peuieHHs] ¢ y4E€TOM IOJyYeHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKIIMIX;

OCYILECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XMMHUU B IO3HAHWUU SIBICHUU
npupoabl, B (OPMUPOBAHUU MBIIUICHUS © KYJIbTYphl JIUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW JUIsl PEIIEHUs MPAKTHUYECKHUX
3a/lad U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM CpelIE;

BJIQJICHUE CUCTEMOM XHMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINe TOHATHS (XUMHUYECKHM D3JIEMEHT, aToM, OJJIEKTPOHHAas
o0oyoYKa aTomMa, MOJIEKYJia, BAJICHTHOCTh, JJIEKTPOOTPUIATEIHHOCTD,
XAMHYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpamiéHHas),
MOJIb, MOJISIPHAsE —~Macca, MOJSIpDHBIA  O0BEM,  YIJIEPOIHBIM  CKEJNeT,
byHKIIMOHANIBHAST TPYMNA, pPaauKall, U30MEpPHUs, H30MEPHI, TOMOJIOTHICCKUI
psAl, TOMOJIOTH, YTJIEBOJOPOMABI, KHCIOPOJA M a30TCOAEPKAIIUE COECIUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Bemiects A. M. byTieposa,



3aKOH COXpPAaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3BIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHWMAaHUA
NPUYMHHOCTH M CHUCTEMHOCTHM XHUMHMUYECKUX SIBJICHUN, (HaKTOJIOTHUYECKUE
CBEJICHHSI O CBOMCTBAx, COCTaBE, MOJYyYCHUU U OE30MACHOM HCIOJb30BAHUU
BOKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOW IEATeIbHOCTHU
YEJI0BEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpPHbIC MPU3HAKU MMOHATHH,
YCTAHABJIMBATh WX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIME MOHSITHUA
MIpY ONKUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY IS
COCTaBJICHUS MOJEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUM XMMHUYECKUX pEaKIui,
W3TOTABJIMBATH MOJICJIM MOJIEKYJI OPTraHUYECKUX BEIIECTB ISl WILTFOCTPALIMU UX
XUMHUYECKOr0 U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAJIC)KHOCTh U3YUEHHBIX
OpPraHMYeCKUX BEHIECTB IO HUX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpymme coeAruHeHUuN (yrieBOJOPObl, KHUCJIOPOJ M a30TCOACpPIKAIINE
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS), J1aBaTh WM Ha3BaHUS TIO
cuctematnueckoit Homenkinarype (IUPAC), a takxke npuBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTJEIBHBIX OPTraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATUJICHTJIUKOJIb, TIIULEPUH, (eHOo, (opMaIbIACT I, alleTalbJACTHI, MypaBbHUHAS
KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBasi KHCJIOTAa, CTE€apUHOBAasi KHUCJIOTAa,
TII0K03a, QPYKTO3a, KpaxMall, 1eJUTH0I103a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPEISsATh BHABl XUMHUYECKOW CBSI3U B
OPraHMYEeCKUX COCAUHECHUSIX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHUS TEOPHHU CTPOSHUS
oprannueckux BemecTB A. M. byTiepoBa 1y OOBSICHEHHUS 3aBUCUMOCTU
CBOMCTB BEIIECTB OT KX COCTaBa U CTPOCHUA; 3aKOH COXPAHEHUS MacChl
BEIIIECTB;

chOpMUPOBAaHHOCTh YMEHHUW  XapaKTepHU30BaTh COCTaB, CTPOCHHE,
bu3UYecKre U XMMUYECKHE CBOMCTBA THUIIMYHBIX IMPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPOIMUJICH, AllCTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOJIb,
rMIeprH, GEeHo, aleTalbJAeTH ], MypaBbHHAS U YKCYCHas KUCJIOTHI, TJIFOKO3a,
Kpaxmayi,  I1eJIJII0JIo3a,  aMHUHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYK0 CBSI3b  MEXJY HHMH YPaBHCHUSIMHU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapakTepu30BaTh MCTOYHUKH
VTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yrojib), CHOCOOBI UX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE TPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHS MO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMUECTBA UCXOAHOTO BEIECTBA WA MPOIYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WJIH MPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIIAJICTh CHCTEMOM 3HAHWUKW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYEHUH BEIIECTB
U XUMUYECKUX  sIBIEHUWA  (HaONoJeHUEe, U3MEPEHHUE, IKCIEPUMEHT,
MOJICIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbIE XHUMHUYECKHE 3HAHUSA IS
NPUHATUSL PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHCHUEM;



cOpMHPOBAHHOCTh ~ YMEHUW  COOJMIOJATh  MpaBWIa  IOJIb30BAHUS
XUMHYECKOM MOCYyA0M W Jab0paTOpHBIM OOOpYAOBaHUEM, a TaKXKe IpaBUIIA
oOpaleHusi ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOJHITh XUMUYECKUN
AKCIEPUMEHT (MpEeBpallleHUsT OPraHWYeCKUX BELIECTB IMpPU HarpeBaHUH,
MOJIy4eHHE JTHIEHa M U3YYEHUE €ro CBOMCTB, KAaue€CTBEHHbIE pPEAKIHUU
OpraHMYeCcKUX BEIIECTB, J€HATypalus OEJIKOB IpU HArpeBaHUM, LIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUU C NpPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIADOPATOPHBIM OO0OpPYIOBAHMEM, MPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opmMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid u (OpMYIUPOBATH BBIBOJLI HA OCHOBE ATHX
pE3yNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMH KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UH(pOpPMAIIMIO, TIOJYy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmanuu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~yMEHUW  COONIOZATh  TpaBUjia  DKOJIOTHUYECKH
11EJIECO00pa3HOr0 TMOBEJIEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJISIX
COXPAaHEHHSI CBOETO 370POBBSl U OKPYXKAIOIIEH MPUPOAHOU Cpelbl, 0CO3HABATH
OMACHOCTh BO3/CHCTBHUSL Ha WBbIE OPraHU3Mbl OMPENEIEHHBIX OPraHMYECKUX
BEIIECTB, MOHUMAasi cMmbica nokazarens [1JIK, moscHaTh Ha mpumepax crnocoOsbl
YMEHBIICHUS] M TPEJOTBPAIEHUS WX BPEAHOrO BO3JCHCTBHUS Ha OpraHU3M
YeJI0BEKa;

11 00YYarOIKXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI: YMEHUE
INPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

IUIA CIENBIX U CIa0OBUASIIMX OOYYaIOLUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cHucTeMy oOo3HaueHuit JI. bpaitng s 3anucu
XUMHUYECKUX (POopMyI.

11 KIJACC

[IpenmeTHble pe3yabTaThl OCBOCHUS Kypca «OOmmias u HeopraHudyeckas
XUMUS» OTPAKAIOT:

cq)opMI/IpOBaHHOCTL NPEICTaBICHUI: O XHMUYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
NpUpoOJbl, B (OPMUPOBAHWM MBINUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPAKTHICCKUX
3a1a9 ¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO H
MPUPOJTHOM CpeJIE;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISAPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHWCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPO/IHAS ), KpUCTA/UTMIECKas
pelIETKa, TUMBl XUMHUYECKUX PEaKIMid, paCTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTHI,
BJICKTPOJIUTHYECKAST JUCCOLUAIMS, OKHUCIWUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMu, XMMHUUYECKOE PABHOBECHUE), TEOPHUU U 3aKOHBI (TEOpHS
BJICKTPOJIUTHYECKON aucconuManuu, nepuoandeckui 3axkon JI. . Menaeneena,
3aKOH COXPaHEHHWsSI MAaCChl BEIIECTB, 3aKOH COXPAHEHWS M MPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKHUIN S3BIK



XUMHHM, MHUPOBO33PECHUYECKUE 3HAHMs, JIEKAIIMEe B OCHOBE IIOHUMAaHUsA
INPUYUHHOCTH M CHUCTEMHOCTH XHMHMUYECKHX SBJICHUH, (DAKTOJIOTHYECKUE
CBEICHHUSA O CBOMCTBAaX, COCTaBE, IOJIyYEHHU M 0€30I1aCHOM HCIOJIb30BAHUU
BKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHYECKOU JESITEIIbHOCTU
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTePHbIE NPU3HAKU MOHATHMH,
YCTAHABIMBATh UX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOLIME ITOHITHUSA
IIpY OIUCAHUU HEOPTaHUYECKUX BEILECTB U UX IPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO CUMBOJIUKY IS
cocTaBlieHHs (QOpMyN BEIIECTB M YpPAaBHEHMH XHUMHUYECKUX pEaKLUi,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJEIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIi ra3, YrJIeKUCIbINA ra3, aMMuakx,
ram€Hasi U3BeCThb, HeraméHas U3BeCTh, MUThEBAsK CO/a, MUPUT U JPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH ONpEeNeNsiTb BAJCHTHOCTb M  CTENEHb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJ
XUMHYECKOW CBSA3U (KOBAJCHTHAs, MOHHAs, MeTaJJIM4ecKas, BOJOPOJHasi) B
COCAMHEHUAX, THUIl KPUCTAUINYECKOW PEMETKH KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKyJISIpHAsA, MIOHHAS, METAJUIMYECKas), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHECHUN;

c(hOpMHUPOBAHHOCTh yMEeHU# yCTaHABJIMBATh NPUHAJICKHOCTD
HEOPraHWYECKUX BELIECTB [0 UX COCTaBy K ONpEeAENEHHOMY Kiaccy/Tpymie
COeIMHEHUN (MpPOCThIe BEHIECTBA — METaUIbl M HEMEeTasllbl, OKCH/IbI,

OCHOBaHUS, KUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMEHHM PaCKPBIBATh CMBICI MEPHOIUYECKOTO 3aKOHA
J. WN. MengeneeBa W JEMOHCTPUPOBATH €T0  CHUCTEMATHU3UPYIOUIYIO,
O0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh SJIEKTPOHHOE CTPOCHHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB llepuoamyeckoil CUCTEMBI
xuMuuyeckux anmementoB JI. M. MennesneeBa, UCOib3ys MOHATHS «s-, P-, -
AJICKTPOHHBIE  OPOUTATHY, (QHEPTreTUYECKUE  YPOBHUY, OOBSCHSATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKMX OJJIEMEHTOB M HX
COCIMHEHUH 10 nepuojaMm u rpymnmnam l[lepuoguyeckor CUCTEMbl XUMHAYECKUX
anemenToB 1. 1. Menneneena;

chOpMHUPOBAHHOCTh yMEHUW XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JUYHBIX KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHWE MEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEILIECTBAMU C MOMONIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUITMPOBATH XUMHUECKHE PEAKIIUU 110
Pa3JIMYHBIM IIPU3HAKaM (YUCIY U COCTaBY pPEarupyronlux BEUIECTB, TEIJIOBOMY
s dekTy peakiuy, I3MCHEHHUIO CTEIICHEH OKHCIICHUS AJIEMEHTOB, 00paTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMHUPOBAHHOCTb YMCHHH COCTABISITh YPABHCHMUS PCAKIMI PasINIHBIX
TUIIOB, TIOJIHbIE W COKpAlIEHHBIE YpPaBHEHHUS pEaKIUid HOHHOro OOMeEHa,
YYUTBIBAs YCJIOBHS, MIPU KOTOPBIX 3TH pEaKIIUU UIYT 0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHHA MPOBOJUTH PEAKIMH, IOATBEPKIAONINE
KaueCTBEHHBIM COCTAB PAa3IMYHBIX HEOPraHUYECKUX BEILECTB, pPaClO3HABATh
ONBITHBIM  MyTEM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKpPBIBATh CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pPEAKIMl TMOCPEJCTBOM COCTABJICHHS] 3JIEKTPOHHOIO
OanaHca 3TUX PEaKIINiA;



c(hOpMUPOBAHHOCTb ~ yMEHUW  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW peakUuu OT Pa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS (TTPUHITUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMHYECKHUE TMPOLIECCHI,
JIe)KAIlME B OCHOBE MPOMBIILUICHHOTO MOJTYYEHUs CEPHOM KUCIOThI, aMMHUAKa, a
Takke c(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMHUYECKOr0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCIEHHUS C MCIOJIb30BAHUEM
MOHSATHS «MaccoBas J0Ji BEIECTBA B paCcTBOPE», 00BEMHBIX OTHOIIICHHH Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, Macchl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO0 U3
YYacTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3((deKTa peakimu Ha OCHOBE
3aKOHOB COXPAHEHUSI MacChl BEUIECTB, TPEBPAILICHUSI U COXPAHECHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJNOaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHus ¢ BEleCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 1O BBITIOJTHEHUIO
71a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHM
AKCTIIEPUMEHT (pa310KeHUE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
ONpEAEICHUE Cpeabl PAcTBOPOB BELIECTB C TMOMOIIBI0 YHUBEPCAIHHOTO
WHJUKATOpa, BIUSHHE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMUMHYECKOU
peaKIuu, peakiud HOHHOrO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaMm «Metanne» u «Hemeramne») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH OE€30MaCHOCTH TpH OOpaIlleHun C
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJAOBaHUEM, IPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 JKCIepUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuit u GOpMyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(OpMaIIMIO, TOJYYaeMYI M3 pa3HbIX HMCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHUKalK, MTHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
11eJ1eCO00pa3HOro TOBEJCHUsI B OBITY W TPYIOBOW JESITCIBHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 3JI0POBbSI U OKPY>KaIOIIEH MPUPOJHONU Cpeibl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI HA >KHUBBIE OPraHU3Mbl OIPEJACIEHHBIX BEIIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHAT, Ha mnpuMmepax CIOCOOBI
YMEHBIIIEHUSI W MPEJAOTBPAIIEHUs] WX BPEAHOTO BO3JICMCTBUS Ha OpPraHU3M
YEeJIOBEKA,;

JUIsL 00YYaIOIMMUXCS C OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBS: YMCHHUE
MPUMECHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX IO3HAHHS BEIIECCTB U
XUMHYECKUX SIBJICHUI;

JUIS CIICTIBIX W CJIA0OBHISIIMX OOYYaIOIMXCS: YMEHHE HCITOIb30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3HaueHmid JI. bpains g 3anucu
XUMHAYECKUX dbopmyir.
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pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
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10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

[Ipenmet oprannueckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHN4YeCKUX COCTMHEHUN
A. M. bytneposa, eé
OCHOBHEIE IT0JIOKEHHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MPOCTEUILINE MPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTrueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOUCTB)

Anxanuensl. byranuen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHHTETUYECKOTO
KayudyKa U Pe3HHbI

10

AIIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlEeTHIEH — MPOCTEUIINI
MPEACTaBUTEb ATKUHOB

11

Brranciaenus mo YpaBHCHHUIO
XUMHYECKOM pC€aKnuu

12

ApeHbl: 6€H30 U TOIYOJI.
ToxkcuyHOCTH apeHOB

13

['eneTrueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

IIpuponHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u noIyTHble HE(PTIHbIE
ras3sl, HepTh ¥ IPOTYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHHUKHU
YIJIEBOJOPOJIOB: MPUPOIHBII
ra3 u nomyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KonTpossnas pabora no
pazneny «YTIeBOAOPOIb»

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIUPTHI:
STHJICHTJIUKOJIb U TJIHLEPUH

19

denour: CTPOCHHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anbaerunpl: GopMatbaeThI
U aleTalbaernu. ALETOH

21

O/HOOCHOBHBIE ITpEJIENIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHas

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3¢upsl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UIpOIN3 CIOKHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIoTHYECKasi POJIb )KUPOB

27

VrieBoIbl: COCTaB,
Kiaccuukanus.
Baxueiive npencTaBuTeNu:
TJIF0KO3a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
IpUPOAHBIC ITOJIUMEPBL

29

KonTtponpHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpraHUYecKue COCAUHEHUSD»/
Bcepocculickas
IpoBepoyHas paboTa

30

OO01as XxapakTepucTUKa
a30TCOICPIKAIINX
OpPraHUYECKUX COCTUHECHHM /
Bcepocculickas
IpoBepoyHas paboTa

31

AMWHBI: METHJIIAMUAH U
AHWJINH

32

AMWHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYeCcKHe
COCAUHEHMS, UX
OMOJIOrMYEeCKOe 3HAUCHHE.
Ilentnael. benku xak
NPUPOAHBIE
BBICOKOMOJICKYJISIPHBIC
COCIUHCHMS

33

OCHOBHBIE TIOHATHSA XUMHH
BBICOKOMOJICKYJISIPHBIX
COEeIMHEHUN

34

OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTMaccel,
Kay4yKH, BOJIOKHA




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

N

~

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XUMUYECKUX IEMEHTOB U
UX COCIMHEHUH 10 rpynmnam u
nepuojam. 3HaueHHue
NEPUOINYECKOT0 3aKOHA U
CHCTEMbl XUMUYECKUX JIEMEHTOB
J.1. Menaeneesa B pa3sBUTUU
HayKu




Crtpoenue BemiecTBa. XuMUYECKast
CBA3b, ee BHUAbBI; MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBsi3b

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

HOHSITI/IG (0] ,ZII/ICHepCHBIX CUcTeMax.
I/ICTI/IHHI)Ie 1 KOJUDIOUOHBIC
pactBOpbl. MaccoBas 101
BEIIlECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHCHHH.
I'enernueckas CBA3b
HEOPraHUYECKHUX BEIIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHMYEeCKOM XUMHH. 3aKOH
COXpPaHEHHUsI MaCChl BELIECTB;
3aKOH COXpaHEHHMsI U MIPEeBPaLCHUS
SHEPTUU MPU XUMHUUYECKUX
peakumsx

Ckopoctb peakiuu. OOpaTuMbie
peakuuu. XUMUYECKOE




paBHOBecHe

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOM
peaxkuum»

11

DNeKTpOIUTHYECKAS
mucconnanud. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['uapoan3 opraHnyecKux
¥ HEOPTaHWYECKUX BEIIECTB

12

OKucauTenbHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacriaBoB U pacTBOPOB CoOJieit

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUMY

14

MerTamnnsl, UX MOJOKEHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx 3jaeMeHToB 1. Y.
MenaeneeBa 1 0COOEHHOCTHU
cTpoeHus atToMoB. O0IIHe
(hM3UYeCcKue CBOMCTBA METAJIIIOB

15

CrutaBbl METaJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HanpsHKeHUH METauIoB




16

XUMHUYECKHE CBOMCTBA
BAYKHEHIINX METAJUIOB (HaTpui,
KaJIni, KaJlblIMii, MarHuii,
IIOMHHUI) U UX COEIMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MEIU U UX COeTUHECHWI

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpaxTueckas padora Ne 2.
"Pemrenne s3kciepuMeHTaNIbHBIX
3ama4 no teme «Metauib"

20

HeMeTaJIHBI, HUX ITOJIOXKCHUC B
[Tepuoanueckoit cucreme
XUMHUYeCKnX djeMeHToB 1. Y.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

du3nyecKre CBOMCTBA
HEMETAJJIOB. AJUIOTPOIIHS
HEMETaJJIOB (Ha IpUMepe
KHCJIOpoJia, cephl, hochopa u
yriaepojaa)

22

XHUMHYECKHE CBOMCTBA raJIOTeHOB,
Cephl U UX COCTUHEHUM

23

XUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeMHEHHIA

24

XHMMHUYECKHE CBOMCTBA YIIIEpOa,




KPEMHUS U UX COCTUHEHUIN

25

[IpumeneHne BaxHEUIINX
HEMETAJUIOB U UX COCIMHEHU

26

O000111eHE U CHCTEMATH3AIIHS
3HaHUH 110 Teme «HemeTamnby.
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEakInil 1
TEPMOXUMUYECKUE PACUETHI

27

[IpakTueckas pabora Ne 3.
«Pemienne 3KCepUMEHTAIbHBIX
3amay no teme "Hemeramsr"y

28

KonTponsnas pabota no temam
«Metamael» 1 «HemeTamie

29

Heopranudeckue v opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKre OCHOBAHUS

30

AmboTepHbIe HEOpraHU4eCKHUe 1
OpraHUYECKUEe COCTMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCKUX
BEIIECTB

31

Pounb xumuu B obecrieueHun
9KOJIOTUYECKOH, SHEPreTUUECKOH U
MUIEBOI 0e30MacHOCTH, Pa3BUTUH
MeIULUHBI

32

[IpencraBnenus 06 oOmUX




HAaYYHBIX IPUHIHUIIAX
MPOMBIIIEHHOTO MOJYy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUaioB

34 | Xwumus U 370pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIposepsiemble MpeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeHero ooIero oopa3oBaHust

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TMPEJCTABICHUNA O XWMHUYECKOW COCTABIISIIOIIEH €CTeCTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMHUH B TTIO3HAHUM SIBJICHUHN MPUPOJIBI, B (OPMUPOBAHUH MBIIIJIEHUS U KYJbTYPhI JIMYHOCTH,
e€ (QyHKIIMOHATBHOM T'PAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTHYECKUX 3a]ad U HKOJIOTUISCKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHON Cpelie

1.2

Brnagenue cucreMoit XUMHUYECKUX 3HaHUN, KOTOpasi BKJIIOUAET: OCHOBOMOJIATaloNIKe MOHATHS (MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHHUS, XUMUYECKas CBS3b, MOJIb, MOJIIPHAsI Macca,
MOJISIpHBIM 00BEM, YIIIEpOIHBIA cKeneT, (QYHKIUOHANbHAs TpYIINa, pajuKal, H30Mepus, H30Mephl,
TOMOJIOTHUECKUN P, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U a30TCOJAEpIKaIlhe COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIeBOIbI, XKUPHI, OEIKK1), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COETUHEHHS); TEOPUU U 3aKOHBI (TCOPUS XUMHUUYECKOTO CTPOEHHUS OPraHUYECKHUX
BeuiectB A.M. bytiiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUH, (PAKTOJOTUYECKUE CBEACHUS
O CBOMCTBax, COCTaBe, MOJYyYECHHMH M O€30MaCHOM HCIOJIb30BAHUU BAXHEUIIUX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JEATEIHLHOCTH YEeTIOBEKa

1.3

ChopmupoBaHHOCTh YMEHMI BBIABIATH XapaKTepHbIE MPU3HAKKA TMOHSATHH, YCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHUS TMPU OMHCAHMMU COCTaBa, CTPOCHUS H
IpEeBpaIeHII OPraHNYeCKUX COCTMHEHHIA

1.4

c(hOpMUPOBAHHOCTh YMEHUN HCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOW) POPMYT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKHX
peakunii, U3roTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJIs1 MIUTOCTPAIIMN UX XUMUYECKOTO U




MIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopMUpOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAUICKHOCTh M3YYEHHBIX OPTaHMYECKHX BEIIECTB IO
UX COCTaBy U CTPOEHHIO K ONpEAEIEHHOMY Kiaccy (IpyIie) COeAMHEHUH (yriIeBOAOPOAbI, KUCIOPOJ U
a30TCOJIEPIKAIIIE COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJMHEHUS), JaBaTb MM Ha3BaHUSA I10
cucremarnyeckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHMSI OMNpPEAETATh BUJBI XUMHUYECKOW CBSI3M B OPraHMYECKUX COEIUHEHUSIX
(olMHApHBIE U KpaTHBIE)

1.6

CpopMHUpPOBAHHOCTH YMEHHS TMPUMEHSTH: MOJOKEHUS TEOPHUH CTPOSHUS OPraHMuYecKuX BemecTB A.M.
byrnepoBa nmnsi 0OBsSICHEHHsS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXpPAHEHUS MacChl BEIIECTB

YTeBoA0pOIbI. Kucnopoaconepxarniue 51 a30TCoepIKaIe OpraHUYEeCKUe COEIUHEHHUS.
BricokoMOIeKyIIpHBIE COSTUHEHUSI

2.1

ChopMUpOBaHHOCTh YMEHHI TPUBOJWTH TPUBHAIBHBIC HA3BaHUS OTIEIBHBIX OPTaHWYECKHX BEIIECTB
(3THIIEH, TIPONIWIICH, aleTHJICH, STWJICHTIIUKOINb, TJIMIEpUH, (eHOd, (OopMalbACTH/, ameTalbIeT ]I,
MypaBbUHAsE KHCJIOTA, YKCYCHas KHCJIOTa, OJICHHOBAas KHCJOTA, CTEAPHHOBAs KHCJIOTA, TJFOKO3a,
(dbpyKTO32a, Kpaxmall, eJUTF0I03a, TITUIIH)

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMHYECKUE CBOMCTBA
TUMIUYHBIX [PEJICTABUTENICH pA3JIMYHBIX KJIACCOB OPraHMYecKHX BellecTB (MeTaH, JTaH, JTUJICH,
OpOMNuUJIeH, aneTwieH, OyragueH-1,3, merunOyraauen-1,3, OeH30/1, METaHOJ, 3TaHOJI, ATUJICHIIIUKOJIb,
[IIMLEPUH, (EeHOJ, aleTajbJerujl, MypaBbUHAas M YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, LeJUII003a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

ChopMUPOBaHHOCTb ~ YMEHMSI  WJUIIOCTPUPOBATh  IEHETHYECKYKD  CBA3b  MEXIY  TUIMYHBIMU
IPEACTaBUTENIIMU  PA3JIMYHBIX KJIACCOB OPraHMYECKHX BEIECTB YPABHEHUSIMH COOTBETCTBYIOLIMX
XMMUYECKHUX PEaKIMil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OopMyI

2.4

ChopMUpOBaHHOCTh YMEHMS XapaKTE€PHU30BaTh UCTOYHUKHU YIJIEBOJOPOJAHOTO ChIPbs (HE(DTh, MIPUPOTHBIN
ras, yrojip), CocoObl UX NepepabOTKU U MPAKTHYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH




XUMHS U KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHHH BIaJE€Th CHCTEMOW 3HAHWI 00 OCHOBHBIX METOJAaX HAyYHOTO ITO3HAHWSI,
UCIIOJIb3YEMbIX B XMMHUU TMPU M3YyYEHUU BEUIECTB M XUMHYECKUX SBJICHUU (HAOIIOJECHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHNUE), UCIIOIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIsI IPUHITHUS PEIICHUI
B KOHKPETHBIX )KH3HEHHBIX CUTYallMsIX, CBI3aHHBIX C BEIIECTBAMU U X TPUMEHEHUEM

3.2

CdpopMHpPOBaHHOCTh YMEHUN COOJIIOIATh TIpaBUiIa MOJIb30BAHUS XUMUYECKON TIOCYAOU U J1abOpaTOPHBIM
000pyI0OBaHUEM, a TAaKXKe MpaBUiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIMSIMHU TIO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB

3.3

ChopmupoBaHHOCTh yYMEHUM IUIAHUPOBATH U BBIMOJIHATh XUMUYECKHIH SKCIEPUMEHT (MPEeBpAICHUS
OpraHMYECKUX BEIIECTB MPU HAarpeBaHUU, MOJYyYeHUE ITUIIEHA M U3yYE€HUE €ro CBOWCTB, KaUYECTBEHHbBIE
peakiuy OpraHu4yecKuX BEIIECTB, JeHATypauusi OeKOB IPHU HArpeBaHHH, IIBETHbIE peakiuu OelKOB) B
COOTBETCTBUU C IMpaBWJIaMU TEXHUKU O€30MaCHOCTU IpHU OOpallleHWH C BEleCTBAaMH U J1abOpaTOPHBIM
000pyJOBaHUEM; MPEACTABIATh PE3yJIbTAThl XMMHUYECKOTO SKCIEPUMEHTa B ()OpME 3alUCH ypaBHEHHUH
COOTBETCTBYIOIMX peakluil U (JopMyIMpoBaTh BEIBOIbI HA OCHOBE 3TUX PE3YJIbTaTOB

3.4

CdopmupoBaHHOCTh YMEHHMI MPOBOAMTH BBIYUCIECHUS 1O XUMHYECKUM YpaBHEHHsIM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIEeCTBAa WJIM MPOAYKTa PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 MCXO/HBIX BEHUIECTB WU MPOJAYKTOB PEaKIIUN)

3.5

ChopmupoBaHHOCTh YMEHHI KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYI0 MH()OPMAIHIO, MOJIy4aeMyl0 U3
pa3HbIX UCTOYHUKOB (CpecTBa MaccoBoi nHGopMaluu, cetb UHTEepHET u ipyrue)

3.6

CdopmupoBaHHOCTH YMEHHI COOMIOIATh MPABHIIA SKOJOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOW AEATEIHHOCTU B LIENSX COXPAHEHUS CBOETO 30POBbS U OKPYXKAIOIMIeH MPUPOIAHON Cpelbl,
OCO3HaBaTh OIMACHOCTH BO3JCWUCTBUSA Ha YKUBbIE OPraHU3Mbl OMNPENCIEHHBIX OPraHUYECKUX BEIIECTB,
noHumasi cmbica nokaszatens [IJIK (mpegenbHo mOMyCTUMONM KOHIIEHTpAIMH), MOSICHATH HA MpHUMEpax
CrocoObl YMEHBIIEHHS U NMPEAOTBPALIEHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHN3M YeIOBEKa

11 KIIACC




Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Brnagenue cucteMolt XUMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJIArAlOIIUE MOHATUS (XUMHYECKUI
ANIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aroMma, S-, p-, O-dNIEeKTPOHHBIC OPOUTAIN aTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTD, 3JIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCICHMS, XUMHYECKasl CBA3b, MOJIb, MOJISIPHAsI Macca,
MOJIIpHBI  00BEM, KpUCTAJUIMYECKas pemETKa, THUMBl XUMHYECKMX peakuuid  (OKUCIUTENbHO-
BOCCTAHOBHTEJbHbBIE, 3K30- U HHIOTEPMHMUYECKHE, pEeaKkIMd HOHHOrO oOMeHa), PacTBOp, 3JIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JJEKTPOJIMTAYECKAS JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh XHUMHYECKON
peakiuy, XUMHYECKOE€ PpaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHs AIIEKTPOIUTHYECKON AMCCOLMAIUH,
[Tepnonmyeckuit 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKHUI
A3bIK XUMUH, (PAKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOIYYEHUH U O€30I1aCHOM HCIOJIb30BAaHUU
BOKHEHIIINX HEOPraHMUYECKHX BEHIECTB B OBITY M IPAKTHUECKOH NEATEIbHOCTH YeT0BeKa

1.2

ChopmMupoBaHHOCTh YMEHUI BBISBIATH XapaKTEpHbIE MPU3HAKKM M B3aUMOCBSI3b W3YUEHHBIX MOHSTHIA,
MPUMEHSITh COOTBETCTBYIOIINE MOHATHS MPU ONKUCAHUU CTPOCHUS U CBOICTB HEOPraHMYECKHX BEIIECTB U
UX MPEBpAIlleHU; BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C MOHATUSIMH U IPEICTABICHUAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMH MCTOJaMHU HAYYHOI'O IIO3HAHHA BCUICCTB M XUMUYCCKHUX SIBIICHHUI (Ha6J’IIO,Z[eHI/Ie,
HN3MCPCHUC, SOKCIICPUMCHT, MOI[GJ'II/IPOBaHI/Ie)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OoNpeaACIATh BAJICHTHOCTb M CTCIICHb OKUCIICHUA XMMHYCCKHUX 3JICMCHTOB B
COCAUHCHUAX PA3JIMIHOI'0O COCTaBa, BHI XHUMHYECKOH CBS3H (KOB&J’ICHTHaﬂ, HOHHAas1, MCTaJlJIM4YCCKasd,
BO,Z[OpOI[HaH) B COCIUHCHMUAX, THIL KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCETHOI'O BCIICCTBA (aTOMHaH,
MOJICKYJIIpHAasA, NOHHAs, MeTaJ'IJ'II/I‘{eCKaSI)

1.5

ChopmupoBaHHOCTh YMEHHI OINpEAesaTh XapakTep cCpelbl B BOJHBIX PAcTBOpPaX HEOPraHUYECKUX
COEIMHEHUN




1.6

ChopMUpOBaHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHUECKUE PEAKIUH 110 PA3IMYHBIM IpU3HAKAM (YHCITY
U COCTaBy pPEarupyrollfX BEIIECTB, TEIJIOBOMY S(PQEKTYy peakiud, M3MEHECHHUIO CTEIEHEeH OKHCIICHHS
9JIEMEHTOB, O0OPAaTUMOCTH PEAKIINH, YYACTHIO KaTaJIn3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHUI COCTABIIATh YPABHEHUS PEAKIUI Pa3IMUHBIX TUIIOB, MOJHBIE M COKPAIIEHHBIC
YpaBHEHUS PEAKIMIl HOHHOTO 0OMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU PEaKUU YT O KOHIA

1.8

CpopMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIIMH, TOJTBEPKIAIONINE KAYECTBEHHBIN COCTaB pa3IMYHBIX
HEOpPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPraHWYECKUX BEIIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUM pACKpPhIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEaKIIUM
MIOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca ITHX pPeaKkIHi

1.10

ChopMHpOBaHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUU OT Pa3IMIHBIX
(dhakTopoB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBSCHSATH XapaKTep CMEIICHUSI XUMHUECKOTO PABHOBECHSI B 3aBHCUMOCTH OT
BHerrHero Bo3zaeiicTBus (mpuniun Jle [llatennbe)

OO6mrast 1 HeOpraHU4ecKass XUMHS

2.1

ChopMHpOBaHHOCT, YMEHUU pacKpbiBaTh cmbicha Ilepuomudeckoro 3akona JI.MI. MenneneeBa w
JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOUTYI0, 00bSICHUTEIBHYIO U IPOTHOCTHYECKYIO QD YHKITUN

2.2

CdopMHpOBaHHOCTH YMEHHH XapaKTEPHU30BaTh JICKTPOHHOE CTPOSHHUE AaTOMOB XUMHUYECKHX AJIEMEHTOB 1—
4 nepuonoB Ilepronueckoit cucteMbl XuMU4Yeckux 3aeMeHToB .M. MenneneeBa, UCNOAb3ysa MOHATUS «S-
, P-, d-37eKTpOHHBIE OpOHTANINY, «IHEPreTHUECKHE YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH HM3MCHEHHUSI
CBOWCTB XMMHUYECKUX AJIEMEHTOB U MX COEIMHEHUU IO nepuojaM u rpynnam llepuonmyeckoi cucremsl
XHUMHUYECKUX 351eMeHTOoB J[.1. MeHaeneeBa

2.3

ChopmupoBaHHOCTH  yMEHHUW  XapakTepu3oBaThb (OMUCHIBATH) OOIIME XMMHYECKHE  CBOIICTBa
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME T€HETUUECKOW CBS3U
MEXy HEOPTraHUYECKHUMU BEIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIUM

2.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ yYCTaHaBJIUMBATh MMPUHAMJIC)KHOCTD HCOPIraHNUYCCKUX BCUICCTB 110 UX COCTABY K




ONpeaesEHHOMY Kjaccy (TpyIe) COeIMHEHUN (IIPOCThI€ BEIIECTBA — METAJJIbl U HEMETaJlIbl, OKCHUJIbI,
OCHOBAHUS, KUCJIOTBI, aM()OTEpHbIE TMIPOKCHIbI, COJIN)

2.5

ChopMupOBaHHOCTh YMEHUI HCIOIB30BATh XUMUUECKYIO CUMBOJIMKY Ul COCTaBJICHUST (JOPMYJT BEIIECTB
U YpaBHEHHUH XUMHUYECKHX peakuui, cucremaruueckyro HomeHknarypy (IUPAC) u TtpuBuanbHble
Ha3BaHMsI OTAEIbHBIX HEOPraHWYECKUX BEIIEeCTB (YrapHbld ras, YIVIEKMCIBIM ra3, aMMuak, raméHas
W3BECTb, HETallI€Hasi U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHUE)

2.6

CpopMHpOBaHHOCT, YMEHHH  XapaKTepu3oBaTh  (OMHCHIBaTH) OOIIME  XWMHUYECKHE  CBOMCTBA
HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHUE TEHETHUUECKOU CBSI3U
MEX]Ty HEOPTaHMYECKUMHU BEIECTBAMH C TIOMOTIIBIO YPABHEHHH COOTBETCTBYIONINX XUMHUYECKUX PEAKITUN

2.7

ChopmMupoBaHHOCTh YMEHUH IUIAHUPOBAaTh M BBIMOJHATH XUMHYECKUH OSKCIEPUMEHT (passiosKeHue
MEPOKCHIa BOJAOPOIa B IPUCYTCTBUN KAaTAIM3aTOpa, ONPEIeNICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHMBEPCAIbHOTO HHIUKATOpA, BIMSHUE PA3JIMYHBIX (DAaKTOPOB Ha CKOPOCTh XMMHMUYECKOW peakuuwu,
peaKiu HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIIMN Ha Cyab(ar-, KapOOHAT- U XJIOPHU/I-aHHOHBI, HA KATHOH
aMMOHWUSI, pelIeHNe SKCIIEPUMEHTATBHBIX 33124 10 TeMaM «MeTautb» u «HemeTamiby) B COOTBETCTBHH C
MpaBWJIaMHU TEXHUKHA O€30MAaCHOCTH TPH OOpalleHHH C BEIIECTBAMH M JIA0OPATOPHBIM 000PYIO0BaHUEM;
MPEICTaBIATh PE3YJbTaThl XMMUYECKOTO 3KCIIEPUMEHTa B (popMe 3almncH ypaBHEHUH COOTBETCTBYIOIIUX
peakimii 1 GOPMYIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh YMEHHI COOMIOAATH MpaBUia MOJB30BAHUS XUMHUECKON MOCYION M J1ab0opaTOPHBIM
o0opy/loBaHHEM, a TaKkXKe MpaBuia oOpalleHUs C BEUIECTBAMH B COOTBETCTBHUH C HHCTPYKLIMSIMHU IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB

2.9

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ XapaKTepu3oBaTb XUMHUYCCKHUE  IIPOLCCChI, JICKaIMEC B  OCHOBC
IIPOMBIINIJICHHOT'O ITOJIYUCHUA cepHoﬁ KHCJIOTBI, aMMHaKa, a TaKKC C(i)OpMI/IpOBaHHOCTL Hpe,[[CTaBJ'ICHI/Iﬁ 00
06IJ_[I/IX HAaYYHBIX IMPUHOUIIAX U SKOJIOTHICCKUX HpO6J'IeMaX XUMHUYCCKOI'O IIPOU3BOJICTBA

XUMHUS U KU3Hb. PacuéTtrl

3.1

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 0 XMMHUYECKOH COCTaBIIAIOIIEH eCTeCTBeHHOHaquOﬁ KapTUHBI MUpa,
poJin XMUMHUH B TTO3HAHUU SIBIICHUI Mpupoanbl, B (I)OpMI/IpOBaHI/II/I MBINUJICHUS W KYJIIBTYPBI JIMYHOCTH, eé




(YyHKIMOHATBHOH TPAaMOTHOCTH, HEOOXOIMUMOW sl pEIICHUs MPAKTHYECKUX 3aJad U IKOJOTHMYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37J0POBBIO U MPUPOTHON Cpeie

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO MH(OpMAIHMIO, TOydaeMylo U3
pa3HbIX HCTOYHUKOB (CpeACTBA MaCCOBOM KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMHpOBaHHOCTH YMEHHI COOJIO/IATh MPaBHJIa YKOJOTUUYECKH IIeJIECO00pa3HOTO MOBEICHUS B OBITY U
TPYAOBOM ACSATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAKOUIEH TPUPOJHOU CpEIbl

3.4

Oco3HaBaTh OMAcCHOCTh BO3JEMCTBUS Ha >KMBBbIE OPraHU3MbI ONpPEACNEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenss [I/JIK, moscHATe Ha mpuMepax CHOCOObI YMEHBIIEHHS U MPEJOTBPALLEHUS HMX BPEIHOTO
BO3/ICMCTBUS HA OPraHU3M Y€JI0BEKa

3.5

CpopMHpPOBAaHHOCT, YMEHHI MPOBOJUTH BBIUYMCICHHUS C HCIOJIB30BAHHEM TIOHSTHS «MaccoBasi IOJIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMUUYECKUX PEAKIUSIX, MACChl BEIIECTBA WM
00béMa ra3oB MO M3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WM O0bEMY OJHOTO M3 y4acTBYIOIIHUX B
peakiuu BEUIeCTB, TEIUIOBOTO A(PdeKTa peaklnu Ha OCHOBE 3aKOHOB COXpPaHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUN




IPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COEePKAHUS
1 Teopernueckrie 0CHOBBI OPraHU4YECKON XUMHH
11 [Ipeamet oprannyeckoit XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE B MOJTYYECHUN HOBBIX BEIIECTB U MATEPUAJIOB.
' Teopust crpoeHust oprannyeckux coenuHenuii A.M. bytinepoBa, €€ 0CHOBHBIE TOJIOKEHUS
12 CtpykTypHble (OPMYNIBI OpPraHUYECKUX BEIIECTB. [ OMOJoTHS, W30MEpHs. XHUMHUYECKas CBsI3b B OPraHHMYECKHX
' COCTMHEHUSX — OJIMHAPHBIE M KpaTHBIC CBs3U. [IpencraBnenne o kiaccuuKaIuym OpraHuIeCKUX BEIIECTB
13 Homenknarypa opraHnyeckux COeMHEHUN (CHCTeMaThYecKas) 1 TpUBHAJIbHBIC HA3BAaHUS BAKHEHIINX MPEICTaBUTEICH
' KJIACCOB OPraHUYECKHUX BEIIECTB
2 YriaeBo10po/ibl
51 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psii. MeTaH u 9TaH — MPOCTEUIINE MPEACTABUTEIN AIKAaHOB: (pU3NIEeCKue
' Y XUMHUYECKUE CBOMCTBA (PeaKIiy 3aMellleHUs] U TOPEHNs), HaX0KJIEHUE B IPUPOJIE, MOJIyYeHUE U IPUMEHEHHE
AJKEHBI: COCTaB M CTPOEHHE, F'OMOJIOTMUECKHI psAl. DTWIEH U MPONWIEH — MPOCTEHIINE MPEACTABUTENMN AJIKEHOB:
2.2 ¢usznueckue M XMMUYECKHE CBOWCTBA (peaklu THAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApPATAllMM, OKHUCICHUS U
MOJIMMEPHU3allUN), OJIyYeHUE U IPUMEHEHHE
53 Ankaguensl: OyramueH-1,3 u wetunOyragueH-1,3: cTpoeHue, BaKHEWIIME XHUMHYECKHE CBOMNCTBa (peakius
' nonmMepu3aiun). [loydyeHne CHHTETHYECKOTO KayuyKa U Pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHMSI, TOMOJIOTHUECKUN PsiA. ALETUICH — MPOCTEUIINI MPEACTaBUTENb aTKUHOB!
2.4 COCTaB, CTpoeHHe, (pu3MYecKkre W XMMUYECKUE CBOMCTBA (peakuWH THUAPUPOBAHUS, TajJOreHUPOBAHUS, THUApATAIIHH,
TOpPEHUS), OJIyYeHUE U IPUMEHEHHE
95 Apensbl. beH3on: cocTtaB, cTpoeHue, GU3MUECKUE U XUMUYECKHE CBOWMCTBA (pEeaKIMu TaJOreHUPOBAaHUS U HUTPOBAHMUS),
' MOJIyueHUe M TNpuUMeHeHHe. ToNlyod: cocTaB, CTpoeHHe, GU3MYECKHe M XHUMHYECKHE CBOICTBa (peakiuu




raJlOreHUPOBAHUSI U HUTPOBAHMS), TOJYy4YE€HHE M TNpPUMEHEHHE. TOKCMYHOCTh apeHOB. | 'eHeThyeckas CBSA3b MEXIy
YTII€BOIOPOAMH, MPUHATICKAIIUME K Pa3INYHBIM KilaccaM

2.6

[IpupogHBIe UCTOYHUKHU YyrieBoaoponoB. [IpupomHbiii Ta3 u nomytHeie HeTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
CrniocoOb1  mepepaboTK He(TH: TeperoHka, KPEKHHT (TEPMHYECKHH, KaTAIUTHYECKHI), NHPOJHu3. I[IpoayKTeI
nepepaboTku HeTH, UX TPUMEHEHNE B IPOMBIIUIEHHOCTH | B ObITY. KaMeHHBIN yroib U IPOIyKTHI €ro nepepadoTKu

Kucnopoacoaepxaiiue opraHu4ecKue CoeTMHEHMsI

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJ: CTpOEHUE, PU3NYECKHE U XUMUYECKHE CBOWCTBA (PEAaKIUH C
aKTUBHBIMH METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOpeHue), NMpuMeHeHue. BoaoponHble CBS3M MeXAy MOJIEKyllaMu
cnupToB. J[eficTBME METaHOJIa U 3TAHOJIA HA OPraHU3M 4eJloBeKa. MHOTOATOMHBIE CIUPTHI. DTUJICHIJIUKOJIb U TIIULIEPHH:
CTpoeHue, (pru3nueckue U XMMUYECKHE CBOMCTBA (B3aMO/JICHCTBUE CO LICIOYHBIMU METaJlJIaMH, KayeCTBEHHAsI peakius
Ha MHOTOAaTOMHBIE cupThl). JleiicTBUe Ha OpraHu3M yenoBeka. [IprMeHeHre TiuleprHa U 3TUIICHIIIUKOIS

3.2

@DeHOoJI: CTPOEHHE MOJIEKYIIbI, PU3NYEeCKHe U XUMHUUecKre cBOMCTBa. TokcHYHOCTh deHona. [Ipumenenue denona

3.3

Anpaerunbl U KeTOHBL. DopManbaeruj, aneTanbIeTui: CTPOCHHE, (U3NUYECKHEe U XHUMHUYECKHE CBOMCTBa (peaKiuu
OKHCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), IOTYICHUE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBBIE KUCIOTHI. MypaBbuHAs M YKCYCHasi KHUCIOTBI: CTpOEHHE, (PU3UYEeCKHe U
XMMHYECKHE CBOWCTBa (CBOMCTBA, oOLIME JJs Kiacca KUCJIOT, peaklus 3Tepu(HUKaAIUH), MOJyYeHHUE U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCIOTHl KaK MNPEICTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICHIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBIE

3.5

CnosxxHble 3GUpbl Kak MPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['maponu3 ciaoxkHbiX 3¢upoB. Kupsl. ['maponus xupos.
[Tpumenenue xupoB. buonornyeckas pojb KUPOB

3.6

VYrneBojpl: cocTaB, Kiaccu(puKalus yrieBoJoB (MOHO-, TU- U TOJHcaxapusl). [ roKo3a — mpoCTeHIInK MOHOCAXapu/I:
OCOOCHHOCTH CTPOEHUSI MOJIEKYINbI, (pU3MUecKre U XUMHUYECKUEe CBOMCTBa (B3aumoeiictBue ¢ ruapokcugom meau(ll),
OKHUCJICHHE aMMHUAYHbIM pacTBOpoM okcuja cepedpa(l), BocctanoBneHue, OpokKeHHE TIIIOKO3bI), HAXOKIEHUE B PUPO/IE,
NnpuUMeHeHne, Ouonorudeckas poib. DotocuHte3. Dpykroza Kak H30MEp TIIOKO3bl. Kpaxman u Iemirono3a Kak
MpHUpoAHbIe ToauMepbl. CTpoeHHe Kpaxmala U HeTion03bl. Ou3nyeckue u XMMUYECKUE CBOMCTBA Kpaxmana (TUIPOn3,
KaueCTBEHHAs PeaKIus C HOJIOM)




4 A3oTcojiepKalle OpraHnyecKue CoeqMHEHUs
41 AMMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHuyeckue coequHeHns. Ou3nueckne U XMMUYECKUEe CBOMCTBA aMUHOKUCIIOT (Ha
' npuMepe TIuirHa). buonoruyeckoe 3HadyeHue aMUHOKHUCIIOT. [lenTuab
49 benku xak mpuposiHbIE BHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuyHasi, BTOpUYHAs U TPETUYHAsI CTPYKTypa OCIKOB.
' XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlisl, KAUeCTBEHHbBIE PEAKIIUU HA OCIIKU
S) BricokoMoseKyIsIpHbIE COEMHEHUS
OcCHOBHBIE TIOHSTHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
5.1 MOJIMMEPH3ALINU, CPEAHssT MOJIeKysipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIUHEHUN —
TTOJIMMEPH3AITNS U TTOJTMKOHICHCAIIHS
5.9 DKCHepUMEHTATBHBIE METOJbl M3YYCHHUS BEIIECTB U WX MPEBpAIlEHUN: O03HAKOMJIEHHE C OOpaslaMH MPUPOJIHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KaydyKoB. [lomydeHrne CHHTETHYECKOTO KayayKa U Pe3UHBI
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Teopernueckre OCHOBbI XUMUH
XHUMHUYECKUH deMeHT. AToM. SIIpo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYECKUe YPOBHH, MOAYPOBHHU.
11 AtomHbIe opOuTany, S-, p-, d-amemenThl. OCOOCHHOCTH pacipeeeHUs YICKTPOHOB 10 OPOUTAIISIM B aTOMax 3JICMEHTOB
TIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpalLlUs aTOMOB
[lepuoanueckuit 3akoH u [lepuoanueckas cucrema xumudyeckux 31aeMeHToB .M. MenneneeBa. CBsA3b NepUOINIECKOTO
19 3akoHa U Ilepuommueckoil cucteMbl XUMHUYECKHX 3jieMeHTOB (.M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHUX DJJEMEHTOB U 00pa3yeMbIX HWMHU MPOCTHIX U CIIOKHBIX
BEILIECTB 10 TPyNIaM U NepuoiaM. 3HaueHHe NepUOJUUYECKOro 3aKOHA B Pa3BUTUN HAYKH




CTpOGHI/Ie BCIICCTBA. XumMmu4deckas CBS3b. BI/I,I[BI XUMHUYECKOM CBS3HU (KOBaJIeHTHaH HCIIOJIsIpHAad W IOJIApHasA, MWOHHA,

1.3 MeTajundeckas). VIoHbI: KaTHOHBI U aHMOHBI. MeXaHn3Mbl 00pa30BaHUs KOBAJICHTHOM XMMHUYECKOW CBs3H (OOMEHHBIHN U
JJOHOPHO-aKLENTOpHbIN). BoopoaHas cBsi3b
14 BanentHoctb. DnekTpooTpuiateabHOCTh. CTENeHb OKUCICHUS
BemectBa MOJIEKYISIpHOTO W HEMOJIEKYIISIPHOTO CTPOEHHUsS. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA. |HIIbI
15 KPUCTAJUTMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KpUCTauMdeckor pemérku. [lonstue o
JTUCTIEPCHBIX cUcTeMaX. VICTUHHBIC U KOJIJIOUIHBIE pacTBOPBL. MaccoBast 10JIsI BEIIECTBA B PACTBOPE
1.6 Knaccudukanus Heopranuueckux coeiuHeHnil. HoMeHkiaTypa HeopraHn4eckiux BELIeCTB
17 Xumunyeckas peakius. Knaccuduxanuss XMMHUYECKUX peakUuii B HEOPraHWYECKOW M OPraHM4ecKod XMMHH. 3aKOH
' COXpaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS SHEPTUH MPU XUMUYECKUX PEAKITUIX
1.8 CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB
19 OOpatumblie peakiuu. XuUMU4Yeckoe paBHOBecue. (DaKTOphI, BIUSAIONIME HA COCTOSHHUE XHMHUYECKOTO PaBHOBECHS.
' [Mpuniun Jle Ilarense
110 DnexTponuTrueckas auccouuanys. CuibHble U cialble A1eKTpoiuThl. Cpena BOAHBIX PAcTBOPOB BEIIECTB: KHUCIHAs,
' HeUTpasbHasl, menoyHas. Peakium nonHoro ooMeHa
1.11 OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIINU
2 Heopranunueckas xumust
Hemeramnel. Ilomoxxenne HemeramioB B Ilepuonmueckoil cucreme xummuueckux siemeHToB JI.MI. MenneneeBa u
2.1 0COOCHHOCTH CTpOCHHUS aTOMOB. PU3NYECKHe CBOWCTBAa HEMETAIJIOB. AJUTOTPOINHS HEMETANIOB (Ha pUMepe KUCIopoa,
cepsl, Gpochopa u yrieposa)
XVMUYECKUE CBOICTBA Ba)KHEHIIMX HEMETAJIOB (TaJlOreHOB, cepbl, a3oTa, (ocdopa, yriepora U KpeMHHS) U HX
2.2 coeuHEHUN (OKCUAOB, KHUCIOPOJCOAEPKAINX KHUCIOT, BOJOPOAHBIX coenuHeHui). I[lpuMeHeHue BakKHEHUIINX
HEMETAJUIOB U UX COETMHEHUI
23 Mertannsl. [Tonoxenne meramioB B [lepuoanyeckoii cucreme xumudeckux sneMmeHToB [[.1. MenneneeBa. OcoOeHHOCTH

CTPOCHHA DJICKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB. O6H_[I/Ie (I)I/IBI/ILICCKI/IC cBoiictBa MeTaiuioB. CIutaBel METajjIoB.




DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaJIJIOB

XUMHUYECKHUE CBOMCTBA BAXKHEHMIIUX META/IOB (HATpWM, KA, KaJbIMH, MarHuid, aJlOMUHHMI, IUHK, XpOM, XKEJe30,

2.4 .
MeJlb) U ux coeanHenni. O0uue cnocoObl osiydyeHus MerauioB. [IpumeHeHre MeTaioB B ObITY M TEXHUKE
25 ['eneTnveckast CBsI3b HEOPraHUYECKHUX BEIECTB, MPUHAAICKAITUX K PA3IMUYHBIM KJlaccaM
3 XUMMS U KU3HD
31 Ponps xumuum B oOecrieueHHWH HSKOJOTHYECKOW, IHEPreTUYECKOW W THUIIEBON 0€30MacHOCTH, PA3BUTHH MEIUIIMHBL
' [TonaTHe 0 HAYYHBIX METOaX MO3HAHMS BEIIECTB M XUMUUECKUX PEAKITUN
[IpencraBnenus 06 OOMIMX HAYYHBIX MPUHIIMIAX MPOMBIIIJIEHHOTO MOJYYeHUs] BaXXHEUITUX BemiecTB. YenoBek B Mupe
3.2 BEIIECTB W MAaTEPHAIIOB: BAXXHEUIIIME CTPOUTEIBbHBIC MaTepHaNIbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPackd, CTEKIO,
KepaMHKa, MaTePHAIIBI IS SJICKTPOHUKH, HAaHOMATepUaJIbl, OPraHMUECKHEe M MUHEPATbHBIE YI0OpEHUs
33 XuMHST W 3I0pOBhE UEJIOBEKA: TIpaBWjIa WCIIOJB30BAHUS JICKAPCTBEHHBIX IIPENaparoB, IMpaBujaa O€30MMacHOTro

HCITI0JIb30BaHM: IMpErapaToB OBITOBOM XMMHH B HOBCCI[HCBHOI\/'I KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* Xumus. 10 knace. ['abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxkrmonepHoe o0miectBo «M3marenbctBo «lIpocBemnienuey, 2023

* Xumus. 11 knacc. I'abpuensu O.C., OctpoymoB WU.T'., Cnankos C.A.

AxunonepHoe obmiectBo «M3narensctBo «IIpocsemienuey, 2023

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

O PpuyuarbHolil calim epynnbl KamnaHuil «<TpocBeuwseHue>:

https://prosv.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Poccuiickast anexTponHas mkoja https://resh.edu.ru/

«MapkeTiuieiic 06pa3oBaTeIpHOr0 KOHTEHTa B ycIyr»: https://elducation.ru/

OdurmanbHeli cailT rpymnnsl kamnanuit «[Ipocseriennex: https://prosv.ru/

Enunas Komnekius nudpoBeix 00pa30BaTeIbHBIX PECYPCOB IS YAPEKICHUN
o011ero 1 Ha4aIbHOTO IpodeccroHaILHOT0 00pa3oBaHusI. MeTtoauvecKkue
Marepualbl, TEMaTUYECKHE KOJUIEKIIUU, IPOrPAMMHBIE CPEACTBA 11
MOIJICPKKU yUeOHOM eITeTbHOCTH ¥ OPTaHU3aIuu yu4eOHOTo mpoIiecca:

http://school-collection.edu.ru/catalo

[IpoekT peaepanbHOTO IIEHTPA HHOOPMAITMOHHO-00Pa30BATEIBHBIX PECYPCOB
(®LINOP) nanpasieH Ha pacCIpOCTPAHEHUE IEKTPOHHBIX 00Pa30BaATEIbHBIX

pecypcoB u ceppuco: http://fcior.edu.ru/
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