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PABOYAS ITPOT'PAMMA
yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 xmaccos



HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeHero obmiero oOpazoBaHus pa3paboTaHa
Ha ocHOBe DenepanbHoro 3akoHa orT 29.12.2012 Ne 273-03 «O06 obpa3zoBaHuu B
Poccuiickoit ®enepanumn», TpeOoBaHUN K pe3yjbTaTaM OCBOEHUs (eaepalbHON
oOpaszoBaTebHON mMporpamMmbl  cpeaHero o6miero ooOpaszoBanusi (DOOIT COO),
npeacTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom Konuenumuu mnpenoaaBaHuss ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBatenbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yrommux OCHOBHbIE
oOpa3oBaTeiabHble MPOrPaMMbl, M OCHOBHBIX TMOJOXKEHUN «CTpaTeruu pa3BUTHUS
BocniuTaHus B Poccuiickoit ®enepanuu Ha nepuoa no 2025 roga» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbI 10 XUMHUH, K ONPEIeTIeHUI0 00Lei
CTpaTreruu oO0y4YeHUs, BOCIIMTAHUSA U PA3BUTHSA OOYYaIOIIMXCSA CPEICTBAMU YYEOHOIO
npeamera «Xumus» st 10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIM
koHenTyanbubie mnonokeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMs, pPE3yJNbTaTOB OOy4YeHHs] M TpeOOBaHMUA K YPOBHIO TMOJTOTOBKHU
BBIMTYCKHUKOB.

Xumuueckoe oOpa3zoBaHMe, NOJy4YaeMO€ BBITYCKHMKaMHU 00I11€00pa30BaTeIbHON
OpraHM3allUY, SIBJISIETCS HEOThEMJIEMOW 4YacThbl0 HMX 00pa3oBaHHOCTU. OHO CILyXKHT
3aBEpIIAIOIIMM JTANOM peaju3allid Ha COOTBETCTBYIOUIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIHUX LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHMS.
OTH  LEHHOCTH KacalTcsid IMO3HaHWs  3aKOHOB  HIPUPOJbI,  (HOPMHUPOBAHHUSA
MHUPOBO33pPEHUS U 001LeH KyJIbTYpbl UEJIOBEKA, a TAKKE 3KOJIOTMYECKH 0OOCHOBAHHOI'O
OTHOLICHUSI K CBOEMY 3JI0POBbI0 M INPUPOJIHON cpene. Peanmsyercs Xumudeckoe
oOpa3zoBaHue OOydYaromUXCS HAa YPOBHE CpeHEro oOImero oOpa3oBaHHsS CpelICTBaMU
y4eOHOro npeamera «XuMus», CoJepKaHue U MOCTPOEHHE KOTOPOIo OINpE/ECHbI B
oporpamMme 1o XUMUHU C YYETOM cleln(UKN HaYKU XUMHH, €€ 3HaUCHUs B MTO3HAHUU
OPUPOJBl U B MaTepUAIbHOMN JKM3HM OOLIECTBA, a TaKkkKe ¢ Y4ETOM OOMMX Leneill u
MPUHLIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHETO OOLIETOo
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUSl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIrpaeT ocoOyi poiib B
COBPEMEHHOMW ITUBUIIM3AIINH, B CO3IaHUHM HOBOM 0a3bl MaTepuanbHOU KyabTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO37aHME LIEJIOCTHOIO IMPEACTABICHHUS 00 OKpyXaroUleM MHUpE Kak O €IUHCTBE
IpUPOJBI M YEJOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU Ha OCHOBE IOHUMaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHUS B3aWMOCBSA3U MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTajia
HEOThEMJIEMOM YacTbl0O MHUPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO



TpyJla M JKM3HM Kaxaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHS Kak Hayka
co3ujaTteNbHas, KaK Hayka BBICOKMX TEXHOJIOTMWA HamlpaBjieHa Ha peIICHHE
MI00aJbHBIX  MPOOJEM  yCTOMUMBOTO  pa3BUTHUS  YENIOBEUECTBA —  CHIPhEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B cooTrBercTBUM ¢ OOMMMH TENSIMU W TOPUHIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIA YpPOBEHD
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOITOTOBKY
o0ydJaromuxcs, HeoOXOAUMYIO UM JIJISI BEIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHUS B )KM3Hb COLIMYMA, MPOJOJDKEHUs] 00pa30BaHuUsl B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEIOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumus» u «OOmass W HEOpPraHUYecKas XuUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICP’KaHHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAayKH: CHCTEMa
3HAHUW TI0 HEOPraHUYECKOW XWMHH (C BKJIIOUYEHHEM 3HAHUN M3 OOIIeH XUMHH) H
opraHuyecko xumuu. DOpMHUPOBAHUE JTAHHOM CHUCTEMBbI 3HAHUW TMPU HU3YUYCHUH
npeaMeTa o0ecreyuBaeT BO3MOKHOCTh PACCMOTPEHHMSI BCETO MHOT'000pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHuss KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XuMHsS» cPopMUpoBaHa B IMporpaMme IO XUMHUU Ha OCHOBE
CHUCTEMHOT0 MOAX0/1a K U3YUYeHHIO y4eOHOro MaTepuasia 1 00yclIOBIeHa HCTOPHUUECKHU
000CHOBaHHBIM PA3BUTHEM 3HAHHUMA HA OINpPEACIEHHBIX TEOPETHUYECKUX YpPOBHSX. Tak,
B KypC€ OpraHM4eCKOW XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUECKOM
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIMHEHUN, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX TPENCTaBIECHUNA O CTpoeHUH BemecTB. CBelneHus 00 M3y4yaeMbIX B
Kypc€ BEIIECTBAaX [arTCi B pa3BUTHU — OT YIJIEBOJOPOJOB [0 CIIOXKHBIX
OMOJIOTMYECKH aKTHBHBIX COEAWHEHUH. B Kypce opraHMYecKo XUMHUH TOJIY4YaroT
pasButHe CcOpPMHUpPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
MEepPBOHAYATBHBIC TPEACTABICHUS O XUMHUYECKOM CBS3M, KIACCU(DUKAITMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTU CBOWCTB BEUIECTB OT UX CTPOECHHUS, O XUMUYECKOU
peakIuu.

I[long HOBBIM yriioM 3peHHss B ImpeaMmere «XHUMHs» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsi HW3Y4YEHHBIM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUN MaTepHrasl U (PaKTOJOTHUYECKUE CBEJICHHS O BEIIECTBAX M XUMUYECKOM
peakiuu. Tak, B 4acTHOocTH, B Kypce «OOmass W HeOpraHuveckas XUMHI»
OOy4YaroIIMMCsl TIPEJIOCTABIIIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHUE TIEPHOIUIECKOTO
3aKOHa C OOIIETEOPETUYSCKUX U METOJOJOTUYECKUX TMO3UIUN, TIIy0XKe TOHSITH
HUCTOPUYECKOE W3MEHEHHE (YHKIIMH JTOro 3akoHa — OT oOoOmaromen 10
OOBSICHSIONIECH ¥ MTPOTHO3UPYIOIIEH.



Envnasa cucremMa 3HaHUMKM O BAXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBaX M MPUMEHCHUHU, & TAKXKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IMPOTEKaHMs AonoHsAeTcs B Kypcax 10 m 11 xmaccoB anemeHTaMu
CoAEepKaHUsl, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U TPUKIIATHON XapakTep. ITH 3HAHUA
CrOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMU HayKaMU, PaCKpPhIBAIOT €€
pOJIb B TO3HABATEJIbHONW W MPAKTUYECKOW NESATEIBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K IMPOIIECCY TBOPYECTBA B OOJACTHU TCOPUU U MPAKTUUECKUX
MPUJIOKEHUN XUMHH, TIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIUBATH
uHQopMalMil0 U TOPUMEHATh e€ 11 TIONOJHEHUs]  3HAaHUW,  pelIeHUs
WHTEJJICKTYaJIbHBIX W SKCIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3aJad. B 1menom
cojlepkaHue  y4deOHOro nmnpenMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Yy4YCHUS
OPUEHTHPOBAHO Ha (POpMHUpPOBaHKE y 00YUAIOIMMNXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI
noHuMaHust  GuiIocopCKUX  HWACH, TaKMX Kak: MaTepuaibHOE  E€IUHCTBO
HEOPraHUYeCKOTO W OPTraHUYeCKOTO MHUpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOCHHMEM, NTO3HABAEMOCTh IPUPOHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U
pelieHruss  TPOTHBOPEUYMM  MEXJIY HOBBIMM  (PakTaMM U TECOPETHUYCCKUMH
IPEANOCHIIIKAMHU, OCO3HAHWE POJIM XUMUHM B PEIICHUH JKOJOTHYECKHX MpodiieM, a
Tak)ke TPoOJieM COEPEeKEHHS SHEPreTHUYECKUX PECYpPCOB, CHIPbS, CO3JaHUS HOBBIX
TE€XHOJIOTUH U MaTEepHUasoB.

B nnane pemienus 3a1a4 BOCIIUTAHKS, PA3BUTHS U COMAIM3AIIUNA 00YyUYaIOIIHXCSI
NPUHATBIE TPOrPAaMMONM MO XHUMHHU TOAXOAbl K OINPEICICHUI0 COAECpXKaHUS U
MOCTPOSHHUSI TpeIMeTa MpeaycCMaTpruBaroT (GOpPMHUPOBAHUE YHHBEPCAIbHBIX YUCOHBIX
NEHUCTBHM, WMEIIIMX 0a30BO€ 3HAYCHHE JJIA PA3JIUYHBIX BHJIOB JCSATEIHLHOCTH:
pemieHus mpoOJeM, MOUCKa, aHaIu3a U 00paboTKu MHGOPMAIIUH, HEOOXOAUMBIX IS
npuoOpeTeHHusT  OmbITa IPAKTHUUYECKOM MW HMCCIEAOBATCIIbCKONM  JACATEIbHOCTH,
3aHMMAlOIEeN Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke nmnpernogaBaHus XWMMHHW KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK W Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs, MPHU OINpPEaSICHUN
COZCP/KATEIbHON XApPaKTEPUCTUKUA I[EJEH H3YYEHHUS TIPEeIAMETa HaIlpPaABICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (OPMUPOBAHUE OCHOB
XAMHYECKOM HAayKd KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, IMPaKTUYECKOMN
NEATEIbHOCTU 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBON KynbTypbl. C
METOAUYECKOM TOYKM 3pCHUS TAKOW IOJAXOJ K ONPEIACIICHUIO IEJIe H3YyYEHHUS
MpeIMETAa SBJISETCS BIIOJIHE ONPaBAaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHUs] TJIABHBIMH IEISIMH HM3Y4YEHHS IMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:

e (GopMHUpPOBaHUE CUCTEMbl XUMUYECKHX 3HAHUM KaK BaXKHEHIIIEH COCTABIISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOHM JIeKAT KIIIOYEBBIC



IIOHATHUA, (pYHI[aMCHTaJ'IBHBIe 3aKOHbI 1 TCOPHUU XUMHUHU, OCBOCHHC S3bIKa HAYKH,

YCBOEHHUE u ITIOHUMAaHHE CYIIHOCTH JOCTYTIHBIX 0000111eHHI
MHPOBO33PEHYECKOIO XapaKTepa, O3HAKOMIICHHE C UCTOPHUEN WX Pa3BUTHS U
CTAHOBJICHUS;

e (opmMupoBaHHE W pa3BUTHE TNPEACTABICHUH O HAYYHBIX METOJIAX TMO3HAHUS
BEIIECTB M XUMHUYCCKUX PEAKIIMH, HEOOXOIUMBIX JJIsI IPHOOPETCHUS YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIESCTB U XUMUUYECKHUX SBJICHUN, UMCIOIIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHON JKU3HU;

e pa3BHTHEC YMEHUU M CIIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOJIOJIECHUEM WU
OOBSCHCHHEM  XHMHYECKOTO  JKCICPUMEHTa,  COOJIIOJICHUEM  TIPaBHII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, coaepskareibHas XapaKTEpHCTHKa IEJICH W 3a/Jad W3YYCHHS
npeaMeTa B MporpaMMe 1Mo XMMHHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero ooOmiero ooOpazoBanus. CeromHs B
NpernoJaBaHud XUMHUH B OOJIBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHYCCKOMN
KOMITOHCHTE COJIep KaHMsI O0y4CHHsI, ODUCHTUPOBAHHON Ha IMOJATOTOBKY BBITYCKHUKA
001Ie00pa3oBaTeIbHON  OpraHM3alMM, BJAJACKONIEro He HaOOpoM 3HaHUH, a
(YHKIIMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH M YMCHHSIMH aKTHBHOTO
NOJIYYeHUS 3HAHUW U MMPUMEHEHUS UX B PEaTbHOU KU3HU I PEUICHUS] TPAKTUYECKUX
3a/ady.

B cBs3u ¢ 3TUM TipH M3Yy4YeHUM TpeaMeTa «XUMUs» TOMUHUPYIOIIEe 3HaYCHUE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

aganTanus OOyYarommxcs K YCIOBUSAM JAMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHUpOBaHUE WHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMmupoBanue y  oOydaromMxcs  KIIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIU), HWMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE /IS Pa3IUYHBIX BUIOB
JESTENBHOCTU: PEIICHHUS TpoOsieM, TMOMCKA, aHamu3a u 00paboTKM WHGOpMAIINH,
HEOOXOIUMBIX ISl PUOOPETEHUS OMBITa JEATEIHHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TMO3HAHUHM XHMHH, a TakKe [JIsi OIEHKH C TO3WUIUH HSKOJOTUYECKOMN
0e30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHUYECKUX MPOIIECCOB Ha OPraHU3M
YeJoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATECIBHBIX HMHTEPECOB, WHTECIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00yYarommXxcsi: CIOCOOHOCTH CaMOCTOSITEILHO TMPHOOPETaTh HOBBHIE
3HAHMS 10 XMMHHU B COOTBETCTBHH C >KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTHH JUIsl TMOWCKA W aHalu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON WH(OPMAIIUU XUMHYECKOTO COJICP KAHMS;



dbopMupoBaHuE M Pa3BUTHE y OOYUYAIOMIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HAOJIOAATEILHOCTH, COOPAHHOCTH, AKKYpPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, IMpU IUIAHUPOBAHUU U TPOBEACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUWE y  OOyyalmuxcsi  yOeXIEHHOCTH B  T'yMaHUCTHYECKOH
HAMpaBJICHHOCTH XWUMHH, €€ BaKHOM pOJM B PEIICHUU TIJIOOAIBHBIX MpobiieM
pallMOHAILHOTO TPUPOJIONIOIB30BAHMS, MOMOJHEHHUS JHEPreTUUECKUX PECYpCoB H
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpekHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHUSI ONbITA
UCIIOJIb30BaHUSI TIOJIYUYCHHBIX 3HAHUW [JI1 TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mutane cpegHero oOuiero oopa3oBaHus npeaMer «Xumus» 0a3o0Boro
YPOBHSI BXOJUT B COCTaB MpeAMeTHON 001acTi « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.

OO6miee yuciao0 4acoB, OTBEAEHHBIX NJI M3YYEHUs XUMHH, Ha 0a30BOM ypOBHE
cpeaHero oodmiero odpasoBanus, coctarisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Hegento), B 11 knacce — 34 yaca (1 gac B Hezeno).

PaGowass  mporpamMmma  OpHUEHTHpOBaHa  Ha  IIEJIEBbIE  IPUOPUTETHI,
chopmynupoBaHHbie B (peaepaibHON pabouell mporpaMMe BOCIHUTaHUS U B paboueit
nporpamme Bocnutanusi MAOY «MBanosckass COILl» YBarckoro MyHUIIUNAIBLHOTO
paiioHa

[Iporpamma MmO XMMHM COCTaBJIEHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTam
ocsoeHusi OOII COO, mnpencraBiaeHubix B ®I'OC COO, a Takke Ha OCHOBE
XapaKTepUCTUKH TUTAHUPYEMBIX PE3YJIbTATOB JAYXOBHO-HPABCTBEHHOTO pPa3BUTHUSA,
BOCIIUTAHUS M CONMAIHM3AIMKM OOYYarOUIUXCsA, MPEACTaBICHHONW B QeaepanbHOi
paboueit mporpaMme BOCIIUTAHUS U MOJICKUT HEMOCPEICTBEHHOMY TPUMEHEHUIO MPU
peanuzanuu o0s3aTeIbHOM YacTH 00pa30BaTeNIbHOW MPOTPaMMBbI CPEIHETO OOIIETo
o0pa3zoBaHUsI.

[Iporpamma mo xumuu otTpaxkaer ocHoBHbie TpeboBanus PI'OC COO «
JUYHOCTHBIM,  METANpPEIMETHbIM U  IPEAMETHbIM  pe3yJbTaTaM  OCBOEHUS
o0pa3oBaTeIbHBIX TPOTPAMM.

[Iporpamma mo XxuMuM MaéT MpPEACTaBICHUE O IENSIX OOY4YEeHHs, BOCIIUTAHUSA U
pa3BuTUA  OOydYalOLIUMXCS  CpEICTBAaMU  Y4e€OHOTO MpEIMETa, YCTAHABIUBAET
o0s3aTeNIbHOE TIPEIMETHOE COJIepKaHHe, MPEAyCMaTpUBaeT paclpele]ieHUE ero Io
KJIaccaM M CTPYKTYpPUPOBAaHUE €ro MO0 pas3zesiaM U TeMaM Kypca, 1aé€T pacrpeaesieHue
y4eOHBIX YacOB 1O TEMAaTWYECKMM paszieliaM Kypca M TIOCJIEeIOBaTeIbHOCTh WX
M3YYEHUS] C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHUKH
y4eOHOr0 TIporiecca, BO3PACTHBIX OCOOCHHOCTEH OOy4aroImmXcs; ONpeaesieT
BO3MOXKHOCTH TMpeaMeTa Uil pealu3alud TpeOOBaHUW K pe3ybTaTaM OCBOECHUS
MporpaMMbl CpeJIHET0 00IIero oOpa3zoBaHus, TPeOOBAHUI K pe3yJibTartaM OOy4YeHUs
XUMUU, & TAK)KE OCHOBHBIX BUJIOB JICSITEILHOCTH 00YYaIOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOH XUMHUH

[Ipenmer opraHM4eCKOM XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEHIECTB W MaTepuajoB. Teopusi CTPOCHHUS OPraHUYECKHUX
coenunenuid A. M. BytnepoBa, e€ ocHoBHbIe ToJiokeHUsI. CTpyKTypHbIE (OPMYIIbI
opraHuyeckux BemecTB. ['omomnorus, usomepusi. XuMUYECKasi CBSI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccuduKaluu opraHMYecKux BeuiecTB. HomenkrnaTtypa
OpraHUYeCKUX COCAWHEHUM (CUCTeMaTHdecKas) U TpPUBHAJIbHBIC Ha3BaHUS
BOKHEUIIIUX MPEJACTABUTENICH KJIACCOB OPraHUYECKUX BEIICCTB.

OKCIepUMEHTAJIbHBIE METOAbl HW3Y4YEHUs] BEIIECTB M WX IPEBPAICHUM:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepUalaMH Ha UX OCHOBE,
MOJIETUPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOMIOJIEHHE M OINUCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB 10 TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPH
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKMH psa. MeraH W d3TaH —
NpOCTEHIINEe TMPEACTABUTENM aJKaHOB: (U3MYEeCKHe M XUMHUYECKHE CBOMCTBa
(peakuuu 3aMeleHuss U TOPEHMsI), HaxOXIEHUE B TMPUPOJE, INOJIyUYeHUEe U
IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJOTUYECKUU psii. DTHIEH U MPONWIEH —
NPOCTEHIINE TMPEACTABUTEIM aJKEHOB: (HU3MYeCKne M XUMHUYECKHME CBOMCTBA
(peakuuMyu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THUApPATALUH, OKUCJIEHUS U
MNOJIMMEPU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wMetunoOyramues-1,3: cTpoeHHeE, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakuus noiauMmepusauuu). I[lonyueHne CHHTETHYECKOIO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psll. ALIETUIIEH —
MPOCTEUITNI  TPEACTAaBUTEIh AQJIKHHOB: COCTaB, CTpOeHHEe, (QU3HUYECKHE U
XUMUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOTCHHPOBAHMS, THApPATALINH,
TOpPEHHUs] ), OTyYeHUE U TPUMEHEHHUE.

Apenbl. benson: coctaB, crpoeHme, (U3MYECKHE W XWMHUUYECKHE CBOMCTBA
(peakuuy rajJoreHUpOBaHUS M HUTPOBAHUA), MOJIYYECHHE U TPUMEHEHHE. 0ayon:
cocmas, cmpoenue, pusuiecKue U XumuyecKue ceoUCmea (peakyuu 2ai02eHupo8ansl
U HUMpPOBaHus), nonyyexue u npumeHnenue. TOKCUYHOCTb ApeHOB. | 'eHeTmueckas
CBSI3b MEXK]y YTJIE€BOJOPOJAMHU, MPUHAIICKANTUMHU K Pa3IUUHBIM KJlaccaM.

[IpuponHble MCTOYHUKK Yriae€BOAOPOAOB. IIpupomHbplii ra3 u MOIYTHBIE
HedTsubie ra3zbel. Hedts u e€ mpoucxoxaenue. Crocodbl mnepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEpMHYECKHM, KaTaJuTH4eCcKui), mnupoaus. IlIpoaykTsl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBIi
YToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOABbl M3YYEHHsSI BEIIECTB W UX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMM IlacTMace, KayuyyKoB U pe3uHbl, Kosutekuu «HepTe» u
«YToabp», MOJAEIMPOBAHUE MOJEKYH YTJIEBOJOPOIOB M TAJOrE€HONPOU3BOIHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJIEHA U U3yUYEHUE €ro CBOMCTB.

PacuérHble 3anaun.

Bbruncienuss 1mo ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBA HMCXOAHOTO BELIECTBA WJIM NPOJAYKTAa PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEaKUu).

Kuciopoaconepsxkamue oprann4ecKue coeIMHEHHA

IIpenenbHple  OAHOATOMHBIE CHUPTHI. METaHOA M JTaHOJ: CTPOEHHUE,
¢usznueckre M XMMHYECKHE CBOMCTBAa (peakuMM C aKTUBHBIMU MeETaJlIaMH,
raJjoreHoBOJAOpOAaMHU, TOpPEHHUE), NpPUMEHEHUE. BoaoOpoaHbIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHL. DTUIICHTIIMKOIb U TIMLEPUH: CTpOeHHUe, hU3nuecKue
U XHMHYECKHME CBOWCTBAa (B3aMMOJEICTBHE CO IIEJTOYHBIMM  METaJJIaMH,
KaueCTBEHHAs pEeakUuus Ha MHOTOAaTOMHbIE CHOUPTHI). /[lelicTBME HaA OpraHu3M
yenoBeka. [I[puMeHeHue rmieprHa U STUIEHTIIUKOIIS.

®deHon: CTpOEHUE MOJEKYJbl, (U3MUEeCKMe U XUMUYECKHE CBOMWCTBA.
TokcuunocTh (peHona. [lpumenenue gpeHona.

Anbrerunpl U kemonsl. PopManblIerus, aleTaiblerua: CTpoeHue, pusndeckue
U XUMUYECKHE CBOMCTBA (pEaKIUU OKHCIICHHS U BOCCTAHOBIICHHUS, KauyECTBEHHBIE
peakunn), IOJy4YEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE NpeiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHast U YKCYyCHas
KUCJIOTBI: CTPOEHHUE, (PU3MUECKHe W XMMHMUYECKHE CBOMCTBa (CBOWCTBa, oOlIue AJis
KJacca KUCIIOT, peakuus 3Tepudukanun), noayyeHue u npumeHenue. CreapuHoBas U
OJIEMHOBAasl KUCJIOThI KaK MPEJCTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE eHCTBUE.

Crnoxuble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I 'MAPOIH3 CIOKHBIX
spupoB. Kupwl. I'mmponus xupoB. [Ipumenenue >xupoB. buomoruueckas poib

KUPOB.
VYrneBoasl: cocTaB, KiaccuduKaus yrieBoaoB (MOHO-, JU- U MOJHCAXAPHIBI).
['moko3a — mpocTedmmii MOHOCaxXapua: OCOOEHHOCTH CTPOSHUS MOJICKYIIBI,

dusnueckre W XUMHUYECKHE CBoOMcTBa (B3aumojeiictBue ¢ rugpokcuaom meau(ll),
OKHUCJICHHE aMMHAaYHBIM PacTBOPOM okcuua cepedpa(l), BoccranoBieHue, OpokeHne
[JIIOKO3bl), HAXO0XJAEHUE B MpUPOJE, MPUMEHEHUE, OUOJoThYecKass pOJib.
®dotocuHTe3. DpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemnnonos3a Kak HOpupojiHble mnoiauMepbl. CTpoeHue Kpaxmaia u
ueuoao3bl.  du3nyeckue ©  XUMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).



OKCIEpUMEHTAJIbHBIE METOAbl HU3YYEHHUs] BEIIECTB M UX IMPEBpaAICHUM:
MpoBeJicHNEe, HAOMIOJEHUE W OIMHUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE HTaHOJIA
okcumom wmenu(ll)), mMHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHUE aMMHMAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumojelicTBue Kpaxmaiga C HOJIOM),
MPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbruncienuss 1mo ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBAa WJIM MPOJYKTa PEaKIMy IO H3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcoepxKaliue OpraHnueckue CoeIMHEHUS.

AMMHOKHUCTOTHI Kak amM(OTEpHbIE OpraHUYEeCKUe coequHeHus. Duznueckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMmepe TrhunuHa). buonormyeckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTump.

benku kak mpuposHBIE BBICOKOMOJIEKYJISIPHBIC coeauHeHus. [lepBuuHasi,
BTOPUYHAS U TPETUYHAsT CTPYKTypa O€JNKOB. XHWMHYECKHE CBOMCTBAa OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaYeCTBEHHbBIE PEaKIIUU Ha OCIIKU.

OKCIIepUMEHTAJIbHBIE METOAbl HW3Y4YEHUs] BEIIECTB M UX IPEBPAIICHUM:
HAOJII0JIEHUE M ONMUCAHUE JCMOHCTPAIMOHHBIX ONBITOB: JICHATYpaIlus OCIKOB MpPH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbBIE TOHSTUS XWMHHU BBICOKOMOJIEKYJISIPHBIX COEAWUHEHUI: MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPHU3ALNH, CPEIHSST MOJEKYJIspHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUH —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl M3YYEHHUsS] BEIIECTB M UX I[PEBpAILCHUI:
O3HaKOMJIEHHE ¢ 0OpasllaMH MPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanusa MexnpeaMeTHBIX CBA3EH NMPU U3yUYEHUHN OpraHuyeckoil xumuu B 10
KJIACCE OCYIIECTBIISIETCS] Yepe3 HMCIOJIb30BaHME KAaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSTHUH, SBISIOMIUXCA CUCTEMHBIMU [JI OTHAEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: SBICHUE, HaYYHBIH (PaKT, TUIIOTE3a,
3aKOH, TEOpHWsl, aHAW3, CHHTE3, KiacCUUKAIWs, TEPUOANIHOCTh, HAOIIOJICHUE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE.

®usuka: Martepusi, DHEprus, macca, aToMm, DJIEKTPOH, MOJEKYyJa,
ASHEPreTUYECKU YPOBEHb, BEUIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(du3nyueckre BeIMYMHBI ¥ €IMHUALIBI X U3MEPCHHUS.

buonorusi: knetka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OHOJOrMYECKH AaKTHUBHbIE BeniecTBa (O€NKH, YIJIEBOMBI, KHPBI,
(dbepMeHTHI).



['eorpadus: MHuHEpasibl, TOPHBIC IOPOJIbI, IMOJIC3HBIC HCKOIMAeMbIC, TOILIMBO,
PECYpCHI.

TexHoOrus: MUIIEBBIC MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHKS, MOIOIIHE
CpeICTBa, JICKAPCTBCHHBIC M KOCMETHYCCKHE Tpenaparbl, MaTepHalbl W3
HUCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUYECKUI 37eMeHT. AToM. Sipo atoma, U30TOIbI. DIEKTpOHHAs 00010YKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTaiu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachpeneseH!s] AJIEKTPOHOB IO OpOMTaNsIM B aTroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOIOB. DIICKTPOHHASI KOH(PUTYpaIHsi aTOMOB.

[Tepuonnueckuii 3akoH u llepuoanueckas cucremMa XMMUUYECKUX 3JIEMEHTOB /l.
N. Mengeneea. CBs3pb nepuoandeckoro 3akoHa u Ilepuonnueckoil CcUCTEMBI
xuMuueckux aieMeHToB J[. WM. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOWCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3zyeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIECTB 10 IPpyIaM U nepuogam. 3HaueHUe
NIEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKU.

Crpoenue BemecTtBa. XHMHUYECKas CBSI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHAsl HEMOJSpHAs M TOJISIpHAsl, WOHHAs, MeTauindyeckas). MeXaHU3Mbl
oOpa3oBaHHs KOBAJICHTHOM XUMHUYECKOM cCBsi3u (OOMEHHBII U JOHOPHO-
akienTopHbelil). BopopoaHas cBA3b. BalleHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenb okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA
cocTaBa BEILIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOICTBa
BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTe O nucnepcHbIX cucreMax. VCTUHHBIE UM KOJUIOMIAHBIE PACTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYeCKUX COEIMHEHU . Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. [ eHeTnueckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

XUMHYECKass  PEeaKiusl. Kinaccubukamus  XUMUYECKHX  peaKIMi B
HEOPraHUYECKON U OPraHUYEeCKOM XUMHH. 3aKOH COXPAHEHUSI MAaCcChl BEILIECTB, 3AKOH
COXPAaHEHHUS U MPEBPALLECHUS SHEPTUHU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pas3nuvHbIX (akTopoB. OOpaTumeble
peakunn. XuUMHUYECKOE€ paBHOBecue. DakTOppl, BIMSAIOLNIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnnn Jle [laTtense.

OnekTponuTrueckas auccounarys. CuibHbIe U cinadbie AeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



OKCINEPUMEHTANIBHBIE METOJbl M3YYEHHUs BEIIECTB W MX MPEBPALICHUIL:
nemMoHcTpauus tabnui «llepuonnueckas cuctemMa xumMudeckux siaeMeHtoB JI. .
MenneneeBay, H3y4eHUE MOJEJIEH KPUCTALUIMYECKUX PEIIETOK, HAOII0JCHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX M JTA0OOPATOPHBIX OMBITOB (Pa3OKEHHE TMEPOKCUJIA
BOJIOpO/ia B MPUCYTCTBUM KATAJIU3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BEILECTB C
MIOMOIIIBI0 YHUBEPCAIBLHOI'O WHIAWKATOpA, PEaKIMd HOHHOTO OOMeEHa), MPOBEJICHUE
MpaKTUYECKON paboThl «BnusHuEe pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaxKuumn.

Pacuérnsbie 3anaun.

Pacu€Ttei 1O  ypaBHEHUSM  XMMHUYECKMX pE€aklUudil, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOIb30BAHUEM IMOHSITHUS «MaccoBasi J0JIA
BEILIECTBAY.

Heopranuuyeckast xXumMust

Hewmerannel. Ilonoxenne HemetaiuioB B Ilepuoanueckoit cuctreMe XUMHUYECKUX
anementoB J[. U. MenneneeBa U OCOOCHHOCTH CTpOEHMsI aTOMOB. Dusznueckue
CBOMCTBa HEMETAJUIOB. AJTIOTPONHs HEMETAJJIOB (Ha MpUMEpPE KHUCJIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (rajOreHOB, CEphbl, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSAUHEHUM (OKCHIOB, KUCIOPOACOAEPIKAITUX
KHUCJIOT, BOJOPOJHBIX COCITUHEHUN).

[IprMeHeHne BaXXKHENIINX HEMETAJIIIOB U UX COCIMHEHUM.

Meramisl. Ilonoxenune meramwioB B llepuoandeckoil cucreMe XHUMUUYECKUX
anemenTtoB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. OOmue ¢Qusuyeckue cpoiicTBa MeTamioB. CIulaBbl METAIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHUIINX METAJUIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crocoObl TOJMydeHUsT MeTauioB. [IpuMeHeHHWe MeTalIoB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUSI BEIIECTB M UX IPEBPALLCHUN:
U3ydeHHe KOJUIeKIun «MeTauibl W CIUIaBbD», OOpa3IOB HEMETAJIOB, DPEIICHUE
OKCIIEPUMEHTATBHBIX 3a/1ad, HaOJIOJCHUE W ONHCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOCHCTBHE THIPOKCHAA ATIOMHHHS C PacTBOpaMU
KHUCJIOT U HIEJI0YEel, KAYECTBEHHbIE PEAKIIMU HA KATUOHBI METAIIIOB).

PacuétHrlie 3agaun.

Pacué€tel maccel BemecTBa miM 00bE€Ma Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WIH O0BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJHO U3
BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B oO€CHEUEHMH HKOJOTMYECKOM, IHEPreTHYECKON W MHIINEBOU
0€30MacHOCTH, Pa3BUTHUU MeAUUUHBL. [loHSATHE O HaAydyHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnenust 06 OOUMX HAYYHBIX MPUHIMMNAX MPOMBIIUICHHOTO MOTYyYCHUS
BaXXHCHIIIMX BEIICCTB.

YemoBek B MHUPE BEIIECTB W MATEPUAIIOB. BAXKHEUILIWE CTPOUTEIBHBIC
MaTepUalibl, KOHCTPYKIMOHHBIE MaTEPUANIbI, KPACKHU, CTEKJIO, KEpAMHUKA, MaTepHUasbl
JUTSL DJICKTPOHUKY, HAHOMATEPHUAJIbl, OpPraHUYECKUE U MUHEPATIbHbIC YA00OPEHUS.

XuMHSL Y 3J0POBbE UEJIOBEKAa: IMPABWJIA MCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOr0 MCIOJIB30BaHUS MPEnapaToB ObITOBON XWMHUU B
MMOBCEIHEBHOM >KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBSI3eW PU U3yYeHUU OOIIEH U HeOPraHUYEeCKON
xuMud B 11 Kiacce ocymecTBIseTCs Yepe3 UCIOIb30BaHNUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TOHATUH, TaK W TOHSATHUM, SIBJISIOLIAXCS CHUCTEMHBIMHU JJISl OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO01mue ecTeCTBEHHO-HAay4YHbIC TOHATHS: Hay4HbId (haKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJIU3, CHUHTE3, Kilaccuukamus, TMEePUOTUIHOCTh, HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJIEITUPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: mMarepusi, SHEPTUsi, Macca, aToOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaJMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHHME BEIIeCTBa, (PU3NUECKUE BETUYUHBI U EJUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  kieTka, OpraHusM, OJKocHcTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: mMuHEpaspl, TOPHBIE IMOPOJIbLI, IMOJIE3HbIE HCKOIMaeMble, TOILIUBO,
peCypCHhl.

TexHoJIorus: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUTypPTHs, IMPOU3BOJACTBO
CTPOUTENIBHBIX MAaTEPHUAJIOB, CEJIBCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAs
MIPOMBIILICHHOCTD, dbapMareBTHUYECKAS MPOMBIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHUX IMPEnapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHUaJOB,
3JIEKTPOHHAs IPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM  OCBOCHHS
oOydJarolmuMucs TPOrpaMM  CpeIHero ooOmero oOpa3oBaHUs  (JUYHOCTHBIM,
METanpeJMETHbIM U  TNpeAMETHbIM). HaydHOo-MeTonuuYecKo  OCHOBOM  Jjist
pa3paboTKU IUTAHUPYEMBIX pE3YyJIbTAaTOB OCBOCHMSI MPOrpPaMM CPEAHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHUCTEMHO-AESTENILHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YpPOBHE CpPEJIHEro
oO11ero 00pa3oBaHusl BIJIEIEHBI CIEAYIONINE COCTaBISIOUIUE:

OCO3HAaHHUE OOYYAIOIIUMHCS POCCUUCKOW TpakTaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIM4YMe MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHUA JTUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYy4YaloIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU LEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUS JKOJIOTMUECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIEC IIJIAHBI.

JIMYHOCTHBIE pEe3yJIbTaThl OCBOEHMS IpeaMera «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE Yy4yeOHOM ¥ BOCHUTATENILHOW JI€ATEHHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKJaHCKOTO 00IIEeCTBa, MPUHATHIMU B 0011I€CTBE HOPMaMU
U TpaBWJIaMu TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU IpoIleccaM  CaMOIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YyUYaIOIIUXCS.

JIM4HOCTHBIE  PE3yNbTaThl OCBOEHUSI MpeaMeTra «XUMHS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHYECKOW JIESITEIbHOCTH
oOydJarommxcs M0 pealn3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS OOYYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OPEACTaBICHUS O COIUAJIbHBIX HOpPMaxX M TMpaBHIaX MEXIMYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOH NEATEIBHOCTU MPU CO3AAaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4E€OHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEpPEHHUsS, JIOTUKY H
apryMEeHTBI JPYTUX MPHU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOU €SI TEIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOIICHHMS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTCYECTBCHHON XUMMH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHUSI TOTO, UTO JOCTHUXKEHUS HAyKU €CTh Pe3yJbTaT
JUIMTENIBHBIX ~ HAOJIOCHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEIBHBIX MOTUBOB B IMOJIYYEHUU U MOCIEAYIONIEM aHAIU3e
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMMUHU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSI3AHHBIC C XUMHUYECKUMHU SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBAPHIIECH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAHWE TIOCJIEACTBUU ITHX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMsI  IIEHHOCTEW 370poBOro W  0Oe3omacHOTO o0pa3a  >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

cobmoeHus TpaBua Oe3omacHOTO oOpalieHuss ¢ BellecTBaMHd B OBITY,
MOBCEIHEBHOM >KU3HU U B TPYJIOBOH JESATEIHHOCTH;

NOHUMAaHUS  LEHHOCTH TMpaBWJ  HWHIAUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUATHUS BPEIHBIX TPHUBBIUEK (YyHMOTpeOIeHUS
AJIKOTOJISI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOU KOMITETEHTHOCTH B yueOHO-HCCIIeIOBATEIHCKON
JEeSITENHHOCTH, OOLIECTBEHHO MOJIE3HOW, TBOPUECKON U APYTHX BUJIAX JESITEIbHOCTH;

YCTAHOBKHM HAa aKTMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 COL[MATbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3y4YeHHUI0 Tpodeccuil pa3audHoro pojaa, B TOM
YKUCJie HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY  HMHIMBUIYAJIbHOH  TPAaeKTOPUU
oOpa3oBaHus, Oynymiei mpodeccuu U peaTn3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 1I€J€CO00pPa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUYHHKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMIIE;



MMOHUMAaHUSl TIJ100aIbHOrO0 XapakTepa »SKOJIOTMYECKUX MpoOieM, BIUSHUSA
SKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOIHON U COLIUATIBHOU CPEbI;

OCO3HAHMS HEOOXOJUMOCTH MCHOJIb30BAHUS TOCTHKEHUN XUMUU JJI1 pELICHUS
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HENPHUATHUS JECUCTBUN, IPUHOCIIIUX BPEL OKPYKAIOILIEH IPUPOIHON
cpelne, yMEHHUs MPOTrHO3UPOBATh HEOJArONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
NPEANTPUHUMAEMBIX TEUCTBUU U IIPEIOTBPALLATH UX;

HaJIM4usl Pa3BUTOIO JKOJIOTMYECKOIO MBIIIJICHUS, 3KOJOIMYECKON KYJIbTYpHI,
OIIBITA AECATEIBHOCTH JKOJOIMYECKON HAIIPABICHHOCTH, YMEHUSA PYKOBOJICTBOBATHCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON U COIMAJIIbHOM MpaKTUKe, CIIOCOOHOCTU
Y YMEHHUS aKTUBHO MPOTUBOCTOSITh HJI€0JIOTUN XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeUUPUKH XUMUU KaK HayKd, OCO3HaHHs €€ poiau B
(GbOopMHUpPOBaHUM PALMOHATBLHOTO HAYYHOTO MBILIUICHHS, CO3/IaHUU IEIOCTHOTO
npe/cTaBleHus 00 OKpyKarolleM MHpE KaK O €IWHCTBE MPUPOJAbI U 4YENOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH Mpo0ieM CcoXpaHeHUs
IIPUPOJHOTO PABHOBECUS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH ISl COBPEMEHHOM IIMBHIIA3AINN:
B €€ TYMaHUCTHUYECKOW HANpaBJIEHHOCTH M BAXKHOW POJM B CO3/IaHUM HOBOM 0a3bl
MaTEpUAIbHON KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUS
YEeJ0BEYECTBA — CBIPbEBOW, DJHEPreTUYECKOW, MUIIEBOW U  3KOJOTMYECKOU
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, 0OECIICUEHUH YCIOBUHM YCIEIIHOIO Tpyda U
HKOJIOTUYECKH KOM(DOPTHON KU3HM KaXKIOTO WiIeHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM  TI'PaMOTHOCTH: TIOHUMAHUS  CYIIHOCTH  METOHOB
MO3HAHUS, HUCIOJIb3YeMbIX B ECTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOIh30BaTh
noJiydaeMble 3HAHHS JJIA aHaln3a U OOBSICHEHHUS SBICHHUM OKpYKAloIIero Mupa u
NPOUCXOAIMX B HEM M3MEHEHHM, yMEHUS JeNaTh 0O0OCHOBAHHbBIC 3aKIIIOUCHHUS Ha
OCHOBE HAYYHBIX (DAKTOB M MUMEIOMIMXCSA JAHHBIX C IEJbI0 MOTYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH  CaMOCTOATENIBHO HCIOJNb30BaTh XUMUYECKUE 3HAHUA IS
pelieHys Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTyalUsX;

UHTEpeCa K MO3HAHUIO U UCCIIEN0BATEIBCKOM NESATENBHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUIO U
caMOoO0Opa30BaHUIO, K AKTHBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyAa B Pa3lIMUHBIX cdepax npodeccuoHalIbHON
INEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pPE3yiabTaThl OCBOCHHUS Y4eOHOro mpeaMera «XuUMHs» Ha
YPOBHE CPEeIHETO 00111er0 00pa30BaHUs BKIIIOYAOT:



3HAYUMBbIC Ine: dbopmupoBaHus MHPOBO33PECHUS o0yyJaromuxcst
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATUS, OTPaXKAIOIIHUE
LETIOCTHOCTh HAYyYHOW KapTUHBI MHUpa M croeruduKy METOJ0B IO3HAHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPTHs, SIBJIICHHE,
MPOIIECC, CUCTEMa, HAy4YHBIM (hakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeAOBaHUE, HAOTIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBUS (MTO3HABATEIbHBIE, KOMMYHUKATHBHEIE,
peryisTUBHBIE), obecnieunBaroniye GopMUpoBaHuEe (HYHKIMOHAIBHON T'PaMOTHOCTU
Y COIMAJIbHON KOMIETEHIIUU 00yYarOIINXCs;

CIOCOOHOCTh 00YUAOIIMXCSI UCTIOJb30BaTh OCBOCHHBIE MEXIUCITUIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMSI M yHHUBEpCajbHble  ydeOHbIE  JEWUCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJbTaThl  OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMU Y4eOHBIMH MO3HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe eCTBUS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OnpeAeisiTh I1ENu JCSTeNbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C TOCTABICHHBIMU LEIISIMH;

MCIOJIb30BaTh NPU OCBOCHWM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBIJICJISITh XapPAaKTEPHBIE NPU3HAKH TOHSATHM M YCTAaHABJIMBATH HMX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS I OOBSICHEHUS OTIEIbHBIX (haKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPHH ISl KJIAaCCH(PUKAITUN BEIIECTB U XUMHUCCKUX
peaKiuu;

YCTAHABJIMBAaTh  MNPUYMHHO-CIICACTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMHU
SIBIICHUSAMU;

CTPOUTH JIOTHYECKUE pacCyXIeHUd (MHAYKTUBHbIC, JIEAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paccMaTpUBaEMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSATh B MPOILECCE IMO3HAHUS, HUCIOJIB3YEMbIE B XHUMHUHU CHUMBOJHUYECKHUE
(3HaKOBBIC) MOJIENIH, MTPEOOPa30BLIBATh MOJICIbHBIC MPEACTABICHUS — XHUMHUYCCKHMA
3HaK (CHMBOJI) DJIEMEHTa, XUMU4YecKas popMyra, ypaBHEHHE XUMUICCKOU peaKIuu —
NPy PEIICHUM YYEOHBIX TIMO03HABATENBbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSTh
HAa3BaHHBIE MOJICIBHBIC IPEICTABICHUS I BBISIBIICHUSA XapaKTEPHBIX MPU3HAKOB
M3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOIO IIO3HAHUS BEIIECTB U XUMHUYECKHX
pEeaKUunii;

dbopMynupOBaTh LIEJIH U 3aJ1a4d UCCIICIOBaHUsI, UCTI0JI30BaTh MOCTABICHHBIC U
CaMOCTOSITEILHO CHOPMYITMPOBAHHBIE BOMPOCHI B KaUue€CTBE MHCTPYMEHTA MO3HAHUS



U OCHOBBI Jjsi (GOpPMUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJ€Th HAaBBIKAMH CAMOCTOSITEJIbHOTO IUIAHMUPOBAHMS U  MPOBEJCHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOI0/IaTh 3a XOJOM
MpoIlecca, CaMOCTOSTEIIBHO IPOTHO3UPOBATh €ro pe3yibrar, ¢(OpMyJIUpOBaTh
0000IIIEHNs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIhTATOB MCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

OpuoOpeTaTb  ONBIT  YYEHHMYECKOM  MCCIEeNOBAaTEIbCKOM U MPOEKTHOM
NESATeNIbHOCTH, TIPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJOB pEIICHUS TMPAKTUYECKUX 3ajay, MPUMEHCHHUIO PA3JIUYHBIX METOJ/OB
MTO3HAHMUSI.

3) paboTa ¢ nunpopmMaumeii:

OPUECHTHPOBATLCS B  Pa3IMYHBIX HUCTOYHMKAaX HWHpopManuu (Hay4HO-
NOMyJIIpHAsl JIMTepaTypa XUMUUECKOTO COIepPKaHusl, CIIPABOYHBIE TOCOOUS, peCypChl
WNutepuera), aHanmu3upoBarh HWHGOPMAIIMIO  PA3JIMYHBIX  BUIOB U (GopMm
peACTaBICHUS, KPUTUYECKU OIEHUBATH €€ IOCTOBEPHOCTH U HEMTPOTUBOPEYUBOCTH;

dbopMynUpoBaTh 3aMpoChl U MPUMEHSITH PA3JTUYHBIC METOJABI MPU TIOMCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4eOHBIX  3ajad
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTth OMNBIT HMCIOJIB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEIHLHO BBIOMPATh ONTUMANIbHYIO0 (OpMY MpecTaBIeHUsI HHMOPMAITU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJICTBA MPH pabOTe ¢ XUMUUYECKON
uHboOpMaIMeil: NPUMEHATh MEXIpeAMEeTHbIe ((U3HUecCKHe U MaTeMaTUYECKUE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPEoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHUE  CPEJICTBA
HATJISIAHOCTH.

OBiaseHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAE€MOM TeMbl B XOJ€ IHUAJOra W/WUiu
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYITHPOBATH CBOM MPEITIOKEHHUSI OTHOCUTEIIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

BBICTYyNaTh C Mpe3eHTaluuel pe3yJbTaTOB IO03HABATEIBHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIA COBMECTHO CO CBEPCTHUKAMH MPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIETOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, PEAM3aIlMU YI4EOHOTO MPOEKTa U (POPMYITHPOBATH BHIBOJBI 110
pe3yiabTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MyTEM COTJIACOBAaHMS MO3ULUA B XOHAE
00CyXeHUS 1 OOMEHA MHEHHUSMHU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JI€HCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISITh CBOK IO3HABATEIbHYIO
NEeATEeNbHOCTh, OMpenensis e€ Leau W 3aJadyd, KOHTPOJUpPOBAaTh U MO MeEpe
HEOOXOJUMOCTH KOPPEKTHUPOBAaTh MpeAjaraeéMblii  aJlropuT™M JEUCTBUH  MpHU
BBINIOJIHEHUM Y4YEOHBIX U  HCCIIEIOBATENIbCKUX 3a/ad, BbIOMpaTh HauOoiee



3¢ (pexTUBHBII crnocod UX peleHHs ¢ Y4YETOM IMOJYYEHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CaMOAHANIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD OTPaXKaroT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUNA O  XUMHYECKOW  COCTABIISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MHUPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUN MPUPOJIBI,
B (OpMHUpPOBAHMM MBIIUICHUSI U KYJIbTYPhl JIMYHOCTHU, €€ (PYyHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIWMOM JIJisi PEIIeHUs] MPAKTHUYECKUX 3a]ady U DKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

BJIAJICHUEe  CUCTEMOMW  XMMHYECKHX  3HAHMM,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIINe MOHITUS (XUMUUYECKUH AJIEMEHT, aTOM, JJICKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJia, BAJEHTHOCTb, JJIEKTPOOTPULIATETBHOCTh, XWMHUYECKas CBS3b,
CTpykTypHast ¢opmyina (pa3BEpHyTas W COKpami€éHHas), MOJb, MOJISIpHas Macca,
MOJIIDHBIN  00BEM, YIJIEPOJIHBIA CKENeT, (QYHKIMOHAJbHAS TpyMIa, pajaukal,
U30MEpHsi, U30MEPhI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YTIE€BOAOPO/IbI, KUCIOPOA U
a30TcoJiep)Kalllie  COCIUHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHUS); TEOPHUH U 3aKOHBI (TEOpUS CTPOECHUS
opranndeckux BemiecTB A. M. BytinepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeKallue B OCHOBE MOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SBJICHUM,
(akTONOTUYEeCKHUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYECHHMHM M O€30MacHOM
UCIIOJIb30BaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
TESITENHbHOCTH YEJI0OBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHH BBIABIATh XapaKTepHBIE TPU3HAKKA TOHSITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSA3b, HUCIIOJIB30BATH COOTBETCTBYIOLIUE IOHATHUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COEAUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOIB30BaTh XWMUUYECKYI) CHMBOJIUKY JIJIS
COCTAaBIICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3zBEPHYTOM, COKpAIIEHHOMN) hopMyT
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINI, U3TrOTaBINBATh MOJEIIH
MOJIEKYJd OpraHMYECKUX BEUIECTB MJIs WUIIOCTPAlMM HMX XHMHYECKOTO H
MIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh yMEHUH YCTAHABIMBATH MPUHAMICKHOCTh HN3YYCHHBIX
OpPraHWYEeCKUX BEIIECTB MO UX COCTaBy U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne coeauHeHud (YrJIeBOMOPOJbI, KHCIOPOJ U  a30TCOASpKAIIHe
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEAUHEHHUS), JaBaTb MM Ha3BaHUS IO
cuctematnaeckoir HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPHUBUATHHBIC
Ha3BaHUSI OTHEJbHBIX OPraHMYECKUX BEUIECTB (STUJICH, MPOMUJIEH, alleTHIICH,



ATWICHIJIMKONb, TIUIEpUH, (eHomn, G(opMalbaerua, amneTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHasi KHUCJOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KHUCIOTA, IIIIOKO3a,
dbpykTo3a, KpaxmMall, HeJI0a03a, TJIUIUH);

cOpMUPOBAHHOCTh yMEHHUS ONPEACNATh BHUABI XUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPAaTHBIC);

chOpMUPOBAHHOCTh YMEHHUSI TPUMEHITh TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa /st 00ObsICHEHUS 3aBUCHMOCTH CBOICTB
BEIIECTB OT UX COCTaBa MU CTPOEHUS; 3aKOH COXPAHEHHUS MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3HUECKUE
M XUMHUYECKHE CBOMCTBA THUIMUYHBIX MPEACTABUTENICH PA3NIUYHBIX KIIACCOB
OpraHMYecKuX BeulecTB (METaH, 3TaH, ATHJICH, MPONWIEH, alleTuieH, Oyraauen-1,3,
MeTuinOyTaaunen-1,3, 6eH301, METaHOJ, 3TAHOJ, STHICHIJIUKOIb, MHIEPUH, (HEHOI,
aleTalbJIeTul, MypaBbUHasg M YKCYCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUII0JI03a,
AMUHOYKCYCHasi KHCJIOTa), WIUIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXIYy HUMHU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX pEaKIUi ¢ HCIOJIb30BAHUEM
CTPYKTYPHBIX POPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUHHUKHU YTIJIEBOJOPOIHOTO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, Yroyb), CIOCOOBI UX MEPEpadOTKU U MPAKTUYECKOE
npUMEHEHHE MPOAYKTOB IepepadboTKH;

cOpPMUPOBAHHOCTh yMEHHUW TIPOBOJUTH BBIYUCICHHUA TIO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BELIECTBA WM IPOAYKTa
peaxkiuy 1o U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 MUCXOJHBIX BEIIECTB
WIN IPOAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOaX
Hay4YHOI'O [TO3HAHUS, UCTIOJIb3YEMbIX B XMMUH IPU U3YUYEHUH BEIIECTB U XUMHUYECKUX
sBJIeHUN (HaOII0ZeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE), UCIIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBUiIa IOJIB30BAHUSA XUMHUYECKON
oCcyJIol M J1abopaTOpHBIM OOOpYJAOBaHHMEM, a TakKe IIpaBWja OOpalieHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLIMSIMM IO BBIMOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHUH IUIAHUPOBAaThb M BBINOJHATH XMUMHUYECKUN
HKCIIEPUMEHT (TpEBpAIllEHUs] OPTaHUYECKUX BEIECTB MPU HArpeBaHHUH, MOJy4YECHUE
ATUJIEHA M U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPTaHUYECKUX BEILECTB,
JeHatypanus OeJIKOB MPH HarpeBaHUM, [[BETHBIEC PEaKIUU OEIKOB) B COOTBETCTBUH C
MpaBUJIaMHU TEXHUKH O€30MaCHOCTH MPHU OOPAIEHUH C BELIECTBAMH U J1a00PaTOPHBIM
00opyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XMMHUUYECKOTO JKCIEpUMEHTa B (GopMme
3alliCU YpaBHEHUH COOTBETCTBYIOIIMX peakiuuil M (OpMyIupoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJM3UPOBATh XUMUUYECKYIO
uHpOpMAIMIO, TOIy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeicTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



c(hopMUPOBAHHOCTH YMEHUU co0JroaaTh npaBuia 3KOJIOTUYECKHU
1eJecCO00pa3HOro TNOBEACHUS B OBITY M TPYJOBOM JEATENBHOCTH B ILEJIX
COXPAaHEHHUSI CBOEr0 3J0pPOBbS M OKpY)KAlOUIEH NPUPOIHON Cpeapl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPTraHU3MBI OMNPEIEIEHHBIX OPraHMYECKUX
BEILECTB, NMOHMMas cMbici mnokaszatens I[IJIK, moscHsaTh Ha npumMepax crocoObl
YMEHBIICHHS U MPEJOTBPALEHUS UX BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa;

IUisl OOy4YaloIIUXCS C OrPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHMS BEUIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CJeNbIX W CIA0OBUASIIMX OOYy4YaloIIMUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitns mns 3anucu XMMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTrHbie pe3yabpTaThl OCBOCHUS Kypca «O0Ias U HeOpraHu4ecKas XUMUs
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O  XUMHYECKOH  COCTABIISIOINICH
€CTEeCTBCHHO-HAYYHON KapTHHBI MHPA, POJIM XUMHUHU B TIO3HAHUU SIBIICHUN TPUPOJIBI,
B (OpPMHUPOBAHUMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOMW ISl peUIeHUS MPAKTUYECKUX 3a/Jad U IKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

BJIAJEHUE  CUCTEMOM  XHMHMYECKHX  3HAaHHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMUMHUYECKHH 3JIEMEHT, aTroMm, u30Tom, S-, pP-, -
AJNIEKTPOHHBIE OpOUTAIIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJSPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKUCIEHHUS, XUMHUYECKas CBA3b
(KoBaJEHTHAs, UOHHAs, METAJUIMYECKAs,, BOJOPOJHAs), KpUCTAJUIMUYECKass PEHIETKa,
TUIIBI ~ XUMUYECKUX  PEaKlHil, pacTBOpP,  AJIEKTPOJUTHI,  HEDIIEKTPOJUTHI,
ANEKTPOJIUTHYECKAsT ~ AUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTb
XUMUYECKOW peakluu, XUMHUYECKOE paBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON TUCCOLMALNU, epuoandecknii 3akod [. . MenneneeBa, 3aKoH
COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPTUH MPH
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3bIK  XHUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAINIME B OCHOBE ITOHUMAHHS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOIOTHUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U OE€30MaCHOM HCIOJIb30BAaHUU BaKHEUIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHH BBIABISITH XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHaBIUBaTh WX B3aUMOCBSA3b, HUCIIOJb30BATh COOTBETCTBYIOLIUE MOHSATHUS MPH
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUI UCIOIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JJIS
coctaBieHuss  (opMysl  BEIIECTB W  ypaBHEHUW  XUMHUYECKUX  PEAKIUH,
cuctematnaeckyro HomeHknatypy (IUPAC) m TpuBmanbHbIE Ha3BaHUS OTIEIHHBIX



HEOPraHWYECKUX BelIeCTB (yrapHblii ras3, yrieKHCIbli Tra3, aMMHaK, TraméHas
W3BECTh, HETAIIEHAS] U3BECTh, MTUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN OMpEAeisaTh BaJCHTHOCTh M CTEMEHb OKUCICHUS
XUMHUYECKHX D3JIEMEHTOB B COCAWHEHUAX Pa3JIMYHOTO COCTAaBa, BUJ XHUMHUYECKOU
CBs3U (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas, BOJOPOJHAS) B COCIUHCHUSX, THUII
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOI'O BeIlecTBa (aTOMHAas, MOJEKYJsIpHasi,
WOHHAs, METaJUIM4ecKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOPaX HEOPTraHUYECKHUX
COCIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBAThH MPUHAJIC)KHOCTh HEOPTaHUUECKUX
BEUIECTB MO0 UX COCTABY K ONpPENEIEHHOMY Kiaccy/rpynne COeIUHEHUU (MpOCThie
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHJbl, OCHOBaHMS, KHUCJIOThI, aM(pOTEpHbIE
TUAPOKCHUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICII Nepuoanueckoro 3akona /1. 1.
MenpeneeBa U JIEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO0, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh JEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX dJIeMeHTOB 1—4 mnepuonoB llepuoguyueckoil CHUCTEMBI XUMHUYECKHUX
anementoB JI. M. MeHnaeneeBa, HUCHONB3ys MOHATUS «S-, P-, O-3JCKTpOHHBIC
opOuTAINY, «IHEPreTHUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOWMCTB XMMHUYECKHUX DJJIEMEHTOB M HX COCJUHCHUW IO MEepuojaM U Tpymniam
Ilepuonnueckon cucteMsl XUMUYECKuX 1eMeHToB 1. Y. Menzeneena;

chOpMHPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  oOIIME
XUMUYECKHE  CBOICTBAa  HEOPraHMYECKHUX  BEHIECTB  Pa3jIUWYHBIX  KJIACCOB,
NOATBEPKIATh CYHIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHWYEeCKUMU
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(DHUIIMPOBATH XUMHYECKHE PEAKIUU I10
pPa3IMYHBIM MpHU3HAKaM (YUCIY U COCTaBY pEarupyroliux BEIIECTB, TEILUIOBOMY
3 dekTy peakiuu, W3MEHEHHIO CTEeIeHEH OKHCIEHUS DJIEMEHTOB, OOpaTHUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHH COCTaBISATh YPaBHEHHUS pPEaKUUid pPazTuYHBIX
TUTIOB, TIOJHBIE M COKpANIEHHBIC YPaBHEHUS PEaKlUii MOHHOTO OOMEHA, YUWUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIMH UAYT 10 KOHLA;

chOpPMHUPOBAHHOCTh  YMEHHH  TPOBOJAUTH  PEAKIMH, MOATBEPKIAIONINE
Ka4eCTBEHHBI COCTAaB PA3JUYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABaTh
ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHUM  PACKphIBaTh  CYIIHOCTh  OKUCIUTENHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIMA TMOCPEICTBOM COCTABIICHUS JJICKTPOHHOTO OaliaHca
3THUX PEaKIUH;

c(hOpMHUPOBAHHOCTh YMEHUU OOBACHITh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeakuu OT Pa3NUIHBIX (AKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOTO PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [laTense);



c(hOpMUPOBAHHOCTh YMEHUM  XapaKTepH30BaThb XUMHUYECKHE MPOIIECCHI,
JIeKAllME B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUSI CEPHOM KHCIOTHI, aMMHUakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAay4YHBIX MNPUHIMMOAX MU
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUU TMPOBOJIUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSTUS «MaccoBasi J0JIsl BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOIICHUHN Ta30B IIPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WJIM O00bEMA Tra30B IO HM3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYAaCTBYIOIIMUX B PEaKIUU
BEILIECTB, TEIUIOBOTO 3(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUsI MAacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS] SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOJIIOATh TpaBUjIa TMOJH30BAHUS XUMUUYECKOM
nocyJol u jabopaTopHbIM OOOpYJAOBaHHMEM, a TaKXe TMpaBWiIa OOpaIlCHUS C
BEII[ECTBAMU B COOTBETCTBUM C HHCTPYKIIUSMH I10 BBITIOJIHEHUIO JA0OPAaTOPHBIX
XUMHUYECKHUX OIbBITOB,;

chOpMUPOBAHHOCTh yYMEHUW TUJIAHUPOBATh U  BBIMOJHATH XUMHUUYECKHUH
AKCTIIEPUMEHT (pa3fioKeHHEe TMEepPOKCHAa BOAOpPOJAa B TMPUCYTCTBUHU KaTalM3aTopa,
ONpPEAEIECHUE CPeibl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOIO UHAUKATOPA,
BIUSHUE PaA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIUH, PEaKInuu
MOHHOTO OOMEHa, KadeCTBEHHBIE peakiuu Ha cyiabdar-, kapOoOHAT- W XJIOPHU-
QHUOHBI, HA KAaTUOH aMMOHHUS, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJay IO TeMaMm
«Metamnbl» u «HemeTalbsl») B COOTBETCTBUU C MPAaBUIAMU TEXHUKU 0€30MMaCHOCTH
npu oOpalieHUH ¢ BEIIeCTBAaMHU U J1A0OpaTOpHBIM OOOPYIOBAaHUEM, MPEICTABISATH
pe3yNbTaThl  XMMHUYECKOTO  JKCIIepuMeHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuidi U (QopMynIHpoBaTh BBIBOJBI Ha OCHOBE JTHUX
PE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh yYMEHUH KPUTHYECKHM aHAJIU3UPOBATh XUMHYECKYIO
UHPOpMAIIMIO, TIONyYaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeIcTBa MacCOBOU
KOMMYHHKaUu#, THTEpHET U Apyrux);

c(hopMHUPOBAaHHOCTH YMEHHM cobroaaTh paBuiia IKOJIOTHYECKU
[IeJIeCO00pa3HOro TOBENCHHS B OBITY U TPYJOBOM JACSATENBHOCTH B IENAX
COXPAaHEHHUsI CBOETO 3JI0POBbSI M OKPYXAIOWIEW NPUPOJHOW Cpenbl, OCO3HABATh
ONACHOCTh BO3JICMCTBUS HAa JKUBBIE OPTaHU3MBbI ONPEACIEHHBIX BELIECTB, ITOHUMAs
cvpicn mokazatens [IJIK, mosicHAT, Ha mpumepax CrmocoObl yMEHBIICHHS U
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsi OOYYaroIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX IIO3HAHWS BEHIECTB W
XUMUYECKUX SIBICHUN;

JUISL  CIETBIX W CIA0OBUASMIIMX OOYyYalOIIMUXCSA: YMEHHE WCIOJIb30BaTh
penabeHO-TOUCUHYIO cucTeMy oOo3HaueHmid JI. Bpaimst mis 3amdcn XMMHYECKUX

dbopmy.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne w/m HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpaxTieckne DJIeKTpOHHbIe (LN (POBbIE)
NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nesa 1. Teoperuyeckue 0OCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannuecko xumun. Teopus
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — AIKaHbI 2
29 HenpenenbHble yrieBoI0pO/Ibl: alIKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYECKHE YTIEBOIOPOIbI 2
24 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
WX mepepadboTKa
Hroro no pazaeny 13
Pasznea 3. Kuciaopojacoaep:kanue opranndeckue coeJuHeHUst
3.1 Cruptel. ®eHon 3
32 Anbaerunbl. KapOOHOBBIE KHCITOTHI. 7 1
CrnosxHbie 3(upbl
3.3 VYrneBoasl 3 2
Utoro mo pazneny 13
Paznen 4. A3orconepskanye oOpranHnyecKkue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuyku. Bonokna 2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoauuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (u¢poBbIE)
Ne n/m NMPOrpaMmblI Bcero Kontpoappie | Ipaxruteckue o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenne atoMoB. [leprnoandeckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
anemeHToB JI. . Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 4
BEIIECTB
1.3 XUMUYECKHE peaKluu 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMusi
2.1 Mertanibl 6
2.2 Hemeranms 9 1
23 CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX 2
BEIIECTB
Hroro no pazaeny 17
Pazpen 3. Xumus u ;Ku3Hb
3.1 ‘ XUMHUS ¥ )KU3HB 4 ‘ ‘
Hroro no pazaeny 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema vooOKa Komrecrno :?COB i Mara DJIeKTpOHHbIe HH(poBbIE
n/n yp Bcero OHTPOJBHbIC PAKTHHECKUE | yavyenns | 06pasoBaTebHbIE pecypebl
padoThI padoThI
[IpenMeTr opraHn4ecKOr XUMUH, €€ bubnuorexa [JOK
1 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edso0.ru/7f41837c
Teopus cTpoeHUsI OpraHUYECKUX bubnuorexa [JOK
2 coenuHenuii A. M. ByrnepoBa, €€ 0CHOBHbIE 1 https://m.edsoo.ru/7f41837c
MOJIOXKEHHUS
[IpencraBnenue o Kinaccudukanuu bubnuoreka [IOK
3 OpraHnveckux BemectB. Homenkmarypa 1 https://m.edsoo.ru/7f41837c
(cucteMaruyeckas) U TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubmuorexa [JOK
TOMOJIOTUYECKUH PSJT https://m.edsoo.ru/7f41837c
MeraH u 3TaH — npocTenme bubnuoreka [IOK
> MIPEACTABUTENM AJIKAHOB 1 https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 Brbmaorexa LJOK
' ’ https://m.edsoo.ru/7f41837c
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1 bubmuoreka [JOK
MPEJICTABUTEIN aJTKEHOB https://m.edsoo.ru/7f41837c
[Ipaktuueckas pabora Ne 1. «Ilomyuenue bu6mmoreka [JOK
8 . 1 1 .
STUJIEHA U U3YUYEHUE €0 CBOMCTB https://m.edsoo.ru/7f41837c
Anxanuensl. byraguen-1,3 u bubmmorexa LIOK
9 MetunOyraauen-1,3. [lonyuenue 1 https://m.edsoo.ru/7f41837c
CUHTETHUYECKOTO KayuyKa W PE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHH, bubnuoreka [IOK
10 TOMOJIOTUYECKHM psijl. ALIETUIIEH — 1 https://m.edsoo.ru/7f41837c
IIPOCTENIINN TPEICTABUTEND AJTKUHOB
11 Brruncnenus o ypaBHEHUIO XUMHUYECKON 1 bubnuoreka [IOK
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peakuuu https://m.edso0.ru/7f41837c
12 Apensl: 6eH3011 1 ToJTyoJ1. TOKCHYHOCTH bubmuorexa [IOK
apeHOB https://m.edsoo.ru/7f41837c
13 ['enernueckas cBs3b YriaeBOAOPOIOB, bubnuoreka [JOK
IIPUHAUISKAIUX K PA3JIMYHBIM KJIaccaM https://m.edsoo.ru/7f41837c
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubnuorexa [JOK
14 MIPUPOJIHBIN a3 U NOMYTHBIE HEPTSHBIE Ta3bl, https://m.edsoo.ru/7f41837c
He(Th U NPOAYKTHI €€ nepepaboTKu
[IpupoaHbIle HCTOYHHUKH YTIIE€BOAOPOIOB: bubnuoreka [JOK
15 MIPUPO/IHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl, https://m.edsoo.ru/7f41837c
He(Th U MPOAYKTHI €€ epepaboTKu
16 KonTtponbHas padoTa mo pasaery bubmuoreka [JOK
«YTI€BO10POIBD) https://m.edsoo.ru/7f41837c
17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI: bubnuoreka [IOK
METaHOJI 1 3TaHoJ. BomopoaHas cBs3b https://m.edsoo.ru/7f41837c
18 MHOroaTroMHbI€ CIUPTHI: ATUIICHIIIUKOJIb U bubmuorexa [JOK
TIIULEPUH https://m.edsoo.ru/7f41837c
19 ®deHoJT: CTpOCHHUE MOJICKYIBI, (PU3UIECKUE U bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA, MPUMEHECHHE https://m.edsoo.ru/7f41837c
20 Anbnerunpl: hopMaIbAeTu U aleTalbICTU]I. bubnuoreka [JOK
Aneron https://m.edsoo.ru/7f41837c
21 OHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE bu6mmoreka [JOK
KHCJIOTBI: MypaBbUHAsI U YKCYCHasI https://m.edsoo.ru/7f41837c
22 [IpakTueckas pabota Ne 2. «CBoiicTBa bubnunoreka [JOK
pacTBOpa YKCYCHOM KHCIIOTBD) https://m.edsoo.ru/7f41837c
23 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK bubnuoreka [IOK
MIPEJICTABUTENH BBICIINX KAPOOHOBBIX KHCIOT https://m.edsoo.ru/7f41837c
24 MBpl1a Kak cOJIM BBICHIMX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, KX MOIOIIIEE JCHCTBIE https://m.edsoo.ru/7f41837¢c
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC bubnunoreka [JOK
25 KapOOHOBBIX KUCIIOT. [ MIPOSTU3 CIIOKHBIX https://m.edsoo.ru/7f41837c

3¢upoB
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26 Kupsl: ruIposIn3, TPUMEHEHUE, 1 bubnmoreka [JOK
OMOJIOTUYECKasl POJIb KHUPOB https://m.edsoo.ru/7f41837c
VYrieBoabl: cocTas, KiacCUpUKAIIHS. bubnuorexa [JOK

27 Baxkneiimme npeactaBuTeNu: TIIOKO3a, 1 https://m.edsoo.ru/7f41837c
¢bpykTO3a, caxapo3a

28 Kpaxman u nemirono3a Kak npupogHbIe 1 bubnuoreka [JOK
MOJIMMEPbI https://m.edso0.ru/7f41837c
KonTpomsHas pabota no paszaeny bubnnorexa [JOK

29 «Kucnmopoacoaepaiye OpraHn4ecKiue 1 https://m.edso0.ru/7f41837c
coenuHeHus/ Beepoccuiickast mpoBepovHast
pabota
OO6mrast XxapakTepUCTHKA a30TCO ISP KAIINUX bubmuorexa [JOK

30 OpraHMYeCcKUX coeanHeHul / Beepoccuniickas 1 https://m.edsoo.ru/7f41837¢c
IpoBepoyHasi paboTa

bubmuorexa [JOK

31 AMUHBI: METHJIAMUH U aHUJTUH 1 https://m.e dSO(E.Iru 17§41837¢
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE bubmuorexa [JOK
OPraHM4eCcKUe COCANHEHHUS, UX https://m.edsoo.ru/7f41837c

32 onosornyeckoe 3Hauenue. Ilenruael. benku 1
KaK MPUPOJIHBIE BHICOKOMOJIEKYIISIPHBIE
COeJIMHEHUS

33 OCHOBHBIC TIOHSTHUS XUMUHU 1 bu6mmoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN https://m.edsoo.ru/7f41837c
OCHOBHBIE METOABI CHHTE3A bu6mmoreka [JOK

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://m.edsoo.ru/7f41837c
[TnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoaudecTBO 9acoB

Ne aTa JekTpoHHbIE M PPOBLIE
n/n Tema ypoka Bcero Kourpoanurie  Ipaxruueckue f/ll3y‘le}[l/lﬂ oﬁpasoll)zaTeﬂbeu:b ;)ecypcm
padoThI padoThI

1 XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS 1 bu6mmoreka [{OK
KOH(UTYpAIsi aTOMOB https://m.edsoo.ru/7f41837¢c
Ilepuoanueckuii 3akoH u Ilepuoanueckas bubnuoreka [JOK

2 cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1 https://m.edso0.ru/7f41837c
MemnpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB bubnuorexa [JOK
XAMHYECKHUX DJIEMEHTOB 1 UX COSTMHEHUH 110 https://m.edsoo0.ru/7f41837c

3 rpynmnam M rnepuojaM. 3HaueHue 1
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daeMmenToB .. Menaeneena B
pPa3BUTUU HAYKH
Crpoenue BemiecTBa. XUMUYECKAs! CBSI3b, €€ bu6moreka [IOK

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOU 1 https://m.edsoo.ru/7f41837c
cBsi3u. BogopoaHas cBsizb
BanenTHOCTb. DIEKTPOOTPUIIATETBHOCTD. bubnuorexa [JOK

5 Crenenb okucieHus. Bemniectsa 1 https://m.edsoo.ru/7f41837c
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpPOEHUS
ITonartue o qucnepcHbix cucremax. MIctTuaHbie bu6mmoreka [JOK

6 Y KOJUTOUJIHBIE PacTBOPHI. MaccoBas 104 1 https://m.edsoo.ru/7f41837c
BEIIECTBA B PaCTBOPE
Knaccudukanus 1 HOMEHKIATypa bu6mmoreka [JOK

v HEOpPraHWYECKUX coenuHeHn. [ eneTnueckas 1 https://m.edsoo.ru/7f41837c
CBSI3b HEOPraHUYECKUX BELIECTB, Pa3IUUHBIX
KJ1acCOB

8 Knaccugukanus XuMHUeCKUX peakuuii B 1 bubnuorexa [IOK

HeOpFaHHQCCKOﬁ )4 OpFaHHQCCKOﬁ XHUMUU.

https://m.edsoo.ru/7f41837¢c
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3aKOH COXpPaHEHUsSI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHMS SJHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

Cxkopocts peakiiuu. OOpaTuMbie pEaKIIUH. bubnuotexa [JOK
9 .
XHMMHUYECKOE PaBHOBECUE https://m.edsoo.ru/7f41837c
[Ipaktuyeckas padora Ne 1. «Bnusiaue bubnuorexa [JOK
10 pa3IUyYHBIX (HAKTOPOB HA CKOPOCTH https://m.edso0.ru/7f41837c
XUMHAYECKON PEAKIIUN»
DnektponuTHdeckas auccounanus. [lonstue o bubnuoteka [JOK
11 BOJIOPOJIHOM Tokazarene (PH) pactsopa. https://m.edsoo.ru/7f41837c
Peaxun nonHoro oomena. ['maponmz
OPraHUYECKUX U HEOPTAaHUIECKUX BEIICCTB
OKUCIUTENbHO-BOCCTAHOBUTEIIHbHBIE PEAKIIUH. bubnuorexa [JOK
12 [TonsiTHe 06 37eKTpoaM3€e pacIiiaBoB U https://m.edsoo.ru/7f41837c
pacTBOPOB COJIECH
13 KonTtponpHas padoTa no pasaery bubnuorexa [JOK
«Teopetndeckre OCHOBBI XUMHUU» https://m.edsoo.ru/7f41837c
Mertainel, ux nosoxxenue B [leproauueckoi bu6moreka [IOK
CHUCTEME XUMUYECKUX 37eMeHToB /I, U. https://m.edsoo.ru/7f41837c
14 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pusnvyeckue cCBONCTBa
METaJJIOB
CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH Psif bubnuoreka [[OK
15 . :
HanpsHKEHUM METaIoB https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB bubnuoreka [JOK
16 (HATpHA, KaJIMH, KAJIBIIWIA, MarHuHu, https://m.edso0.ru/7f41837c
ATFOMUHHK) U UX COCTMHCHUM
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJU U UX bu6mmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/7f41837c
18 XHMHYECKHE CBOMCTBA [TUHKA, XKEJI€3a U UX bu6mmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/7f41837c
19 IIpakTuyeckas padora Ne 2. "Pemenue bubnuorexa LIOK
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AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«Metams»"

https://m.edsoo.ru/7f41837¢c

Hewmerannsl, ux nonoxxenue B [lepuoanueckon

bu6mmoreka [{OK

20 cHCTEME XMMHMUYECKHX deMenToB J]. 1. https://m.edsoo.ru/7f41837¢c
MemnpeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB
du3nyecKre CBOMCTBA HEMETAILIIOB. bu6mmoreka [IOK

21 AnnoTponus HEMETauIoB (Ha puMepe https://m.edsoo.ru/7f41837c
KHCJIOpoJia, cephl, (hochopa u yriepoa)

29 XHWMHU4YECKUE CBOMCTBA FAJIOT€HOB, CEPBI U UX bubnuorexa [JOK
COEJIMHEHUI https://m.edso0.ru/7f41837c

23 XuMHYecKre CBOMCTBa a30Ta, pochopa u ux bubnuoreka [JOK
COEJIMHEHU I https://m.edso0.ru/7f41837c

24 XHWMHUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U bubnuoreka [JOK
WX COCTUHEHMI https://m.edso0.ru/7f41837c

o5 [TpumeHeHne BaXKHENIIINX HEMETAIIIIOB U UX bubnuorexa [JOK
COEOUHEHUN https://m.edsoo.ru/7f41837c
O06001IeHre U cUCTEMAaTU3aIMs 3HAHUN 110 bu6moreka [IOK

26 teme «Hemeramnsy. BBI‘II/ICJ'IGHI/ISIUHO https://m.edsoo.ru/7f41837c
YpaBHEHUSM XUMUUYECKUX PEAKITUN 1
TEPMOXHUMHUYCCKUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemenne bu6mmoreka [JOK

27 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME https://m.edsoo.ru/7f41837c
"Hemeramis"»

28 KonTtponbHas padoTa no teMam «MeTaibl» 1 bubnuoreka [JOK
«Hemeramnb»y https://m.edso0.ru/7f41837c

29 Heoprannueckue 1 opraHM4ecKue KUCaOThl. bubnuoreka [JOK
Heopranuueckue u opraHm4eckre OCHOBAHUS https://m.edsoo.ru/7f41837c
AmboTepHbIe HEOpPraHUYEeCKHUEe U bubnuoreka [JOK

30 OpraHu4ecKue coequHeHus. ['enernueckas https://m.edsoo.ru/7f41837c
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB

31 Poitb XuMuH B 00€CIIEUEHUH SKOJIOTUYECKOM, bu6mmoreka [JOK
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SHEPreTUYECKOM U MUIEBON OE30TIaCHOCTH,
Pa3BUTHH MEHUIIHHBI

https://m.edsoo.ru/7f41837¢c

[IpencraBnenus 06 0OMUX HAYIHBIX

bu6mmoreka [{OK

32 MIPUHIIUATIAX TTPOMBIIIICHHOTO MTOJTYYECHHS 1 https://m.edsoo.ru/7f41837c
BaKHEHUIIINX BEIIECTB
bu6mmoreka [IOK
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1 httns://m.edsoo.ru/7fA1837¢
bu6moreka [IOK
34 XHMHS H 370POBBE HEsloBeka ! https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre 0OCHOBBI OPraHU4ECKOM XUMHH

1.1

ChopMupoBaHHOCTH TIPEICTABICHHA O XHUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUPA, POJIA XUMUU B TO3HAHUU SIBJICHUI
npuposibl, B (HOPMHUPOBAHWHM MBIILIICHUSI W KYJIBTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOJAMMOW Ui peIIeHUs
MPaKTUYECKUX 3a7a4 W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/IOpPOBBIO U IPUPOJIHOM cpejie

1.2

Bnanenne cucremMoll XMMHWYECKMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraolne MOHSTHUS (Monexyna, BaJICHTHOCT,
AJIEKTPOOTPHULIATENILHOCTb, CTEIIEHb OKUCIEHMSI, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHasE ~ Macca,  MOJISIpHBIA ~ OO0BEM,  YIJIEPOJAHBIA  CKEJIET,
(yHKIIMOHANbHAS rpymnmna, paaukar, nu3oMepus, H30MEDPHI,
TOMOJIOTHUECKUH  psfl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOI- U
a30TCOJIEpKaIllle COEeIMHEHUs, OWOJIOTUYECKHM AaKTUBHBIE BEIIECTBA
(yrneBojpl, XUpbI, O€NIKH), MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHMs); TEOpHUM M 3aKOHBbl (Teopus
XUMHUYECKOTO CTpOeHus oprannyeckux BemiectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUNA fA3BIK XUMUH, (HAKTOJIOTUYECKUE
CBEICHMSI O CBOWCTBaX, COCTaBe, TMOJY4eHMHM U  OE30MacHOM
HCIIOJIb30BAHUH BAXKHENIINX HEOPraHUYECKUX U OPTAaHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN JESITEIbHOCTH YeJIOBEeKa

1.3

CdopMHpPOBAHHOCTH YMEHUH BBISBIISITh XapaKTEPHbBIC MPU3HAKU MTOHSATHH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIHE
HNOHSTHUSI TpPH ONHMCAHUU COCTaBa, CTPOEHUS U  IPEeBpalCHUI
OpPraHUYECKUX COCAMHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY IS
COCTaBIICHUSI ~ MOJIGKYJSIDHBIX M CTPYKTYpHBbIX  (pa3BEpHYTOii,
COKpaméHHoM) (GopMyn OpraHMYEeCKUX BEUIECTB M YpPaBHEHMM
XMMHYECKUX PEeaKUUd, M3rOTaBIUBaTh MOJEIU MOJIEKYJI OpPraHHYeCKUX
BEIIECTB JUISI WJUIIOCTPAIIMM UX XHMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTpOEHUs

1.5

ChopmupoBaHHOCTH ~ yYMEHUH  YCTaHABIMBATh  MPHUHAJICKHOCTD
U3YyYCHHBIX OPraHUYECKUX BEIIECTB IO HX COCTAaBy M CTPOCHHIO K
omnpeneéHHOMY Kilaccy (TpyIie) coenuHeHu (YriieBOI0POIbI, KUCIOPO
U a30TcoAepKallie COCTUHEHHs, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS),
JlaBaTh UM Ha3BaHUsI 10 cucTemarnueckoit Homenknarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCEHHA ONPCACIATH BHJBL XHUMHUYECKOM CBS3U B
OpPraHN4YCCKUX COCIUHCHUAX (O,I[I/IHapHBIC )4 KpaTHBIe)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHUA TPUMCHATH: ITOJIOKCHUSA TCOPUH CTPOCHUSA
OpraHU4Y€CKUX BCHICCTB AM. BYTJ'IepOBa JJIA OOBSICHEHHUSI 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXpPaHCHHA MACChI
BCIICCTB

yl"J'ICBO,Z[OpO,Z[LI . KI/ICJ'IOPOI[COI[CP)KS.H_II/IC )41 430TCOACpIKAILINC




OpraHn4CCKUC COCANHCHM. BBICOKOMOHGKYHHPHBIG COCAMHCHU A

2.1

ChopMUpOBaHHOCTH yYMEHUH TNPHUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTJIEIbHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, IPONMIIEH, AalleTUJIEH,
STUJICHIJIMKONb, TJMIEPUH, (eHosn, (opMalbAerul, aleTaibIeru/,
MypaBbHHAas KHCJIOTa, YKCyCHas KHUCIIOTAa, OJIEMHOBas KHCJOTa,
CTeapuHOBas KHUCIIOTA, TJIIOKO3a, (PYKTO3a, KpaxMall, IeUII0JI03a,
TJIMLIMH)

2.2

ChopMupoBaHHOCTE YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHUE,
(bPIBI/I‘-ICCKI/IC U XUMHYCCKHUC CBOﬁCTBa TUITNYHBIX HpeILCTaBHTGHCﬁ
pa3JH/I‘-IHI)IX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIICCTB (MeTaH, 9TaH, OJTHWJIICH,
MponwieH, areTwieH, Oyraauen-1,3, wmerunOyraguen-1,3, OeHzodn,
METAHOJI, 3TAHOJ, JTHJICHTJIUKOIb, TJIHIECPUH, (DEHOJN, alleTaIbJCTH]I,
MypaBbHHAsS W YKCYCHasi KHUCJIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmMupoBaHHOCTh YMEHHSI WJUIIOCTPUPOBATH TE€HETHYECKYIO CBS3b
MEXAYy  TUNWYHBIMM  TPEACTAaBUTEISIMM  Pa3IMUHBIX  KJIacCOB
OpPraHMYECKHUX BEUIECTB YPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKHX
peaxiuil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX GOpMYIT

24

CdopMupoBaHHOCTH YMEHHUS XapaKTepHU30BaTh HMCTOYHHUKHU
YTIIEBOJIOPOTHOTO CHIPb (HE(PTHh, MPUPOJHBINA Ta3, Yrojb), CIOCOOBI UX
nepepaboTKH ¥ MPAKTHIECKOE MPUMEHEHHUE MPOAYKTOB IepepaboTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHpPOBAaHHOCT, YMEHHM BIIaJIETh CUCTEMOW 3HAHWH 00 OCHOBHBIX
METO/IaX HAy4YyHOTO IO3HAHUS, HCIOJb3yEeMBbIX B XUMHUU IMPU H3yUCHHUH
BEIIECTB W  XUMHYECKHX sBJIeHUN (HaOmomeHue, H3MEpeHHe,
SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CUCTEMHbIE XUMUYECKUE
3HAHMS JJI TPUHSATUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

ChopmupoBanHOCTh  yMEHHIl  cOONMIOJATH  MpaBHJIA  MOJIB30BAHUS
XMMHUYECKON TMocynoll u 1a00opaTopHBIM OO0OpYIOBaHHEM, a TakKke
npaBuiia 0OpalIeHus ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUAMHU IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHUECKUX OIBITOB

3.3

ChopmupoBaHHOCTh YMEHUH MJIAHUPOBATh U BBIMIOJHATH XUMHUYECKHI
JKCIEpUMEHT (TIpeBpalleHus] OpPraHMYeCKUX BEIIEeCTB IMPH HAarpeBaHUH,
MOJIyYeHUE STHJIEHA M W3YYEHHE €ro CBOWCTB, KaUECTBEHHBIC PEAKIIHH
OpPraHMYECKUX BEIIECTB, JeHATYypalus OEITKOB IIPU HArpEeBaHUU, LIBETHHIC
peakiuy OeNKOB) B COOTBETCTBHH C MpaBUIaMH TEXHUKU OE30MACHOCTH
npu oOpallleHuu C BElIeCTBAMU U JAa0OPATOPHBIM O000PYAOBAHHUEM;
HPECTaBISITh Pe3yIbTaThl XUMHUYECKOTO dKCIIEpUMEHTa B (popme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (HopMyIupoBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB

3.4

C(I)OpMI/IpOBaHHOCTB yMeHHfI MNpOBOAUTL BBIYUCICHUA 110 XUMHWYCCKUM
YpaBHCHHUAM (MaCCH, 06’béMa, KOJIMYECTBA HCXOAHOI'0 BE€IICCTBA HIIA
IMPOAYKTA pC€aKIuu 110 U3BCCTHBIM MACCE, O6’béMy, KOJIMYCCTBY OAHOTI'O U3
HCXOOHBIX BCUICCTB UJIK ITPOAYKTOB peaKI_II/II/I)

3.5

ChopMUpOBaHHOCTh YMEHUI KPUTHUECKH aHAIW3UPOBATh XMUMHUYECKYIO
nH(pOpMaIIHIO, TTOJIYYaeMYIO U3 pa3HbIX UCTOYHUKOB (CpeACTBAa MacCOBOM
uHpopManuu, cetb IHTEpHET U Jpyrue)




3.6

ChopmupoBaHHOCTE yMEHHI COONIONATh TPaBWJIA  JKOJIOTUYCCKH
1eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYJIOBON IEATEIBHOCTH B LENAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOJHON CpEnBbl,
OCO3HABaTh  ONACHOCTb  BO3JACHCTBUA  HAa  JKUBBIE  OpPraHU3MBbI
OIIPENENEHHBIX OPraHMYECKUX BEIIECTB, IIOHMMAs CMBICI IIOKA3aTeNs
MK (mpeaenbHO AOMYCTUMON KOHIEHTpPAIMH), TMOSICHATh HA TPUMEpPAx
crocoObl yMEHBIIIEHUS M PEAOTBPALICHUS UX BPEAHOTO BO3JICHCTBHS Ha
OpraHu3M 4YeJI0BEKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyecknue OCHOBBI XUMUU

1.1

Biagenne cuctemMoM  XMMHMYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAFOIINE TOHATHS (XMMUYECKUN DIIEMEHT, aToOM, JJICKTPOHHAs
000J104Ka aToma, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTD, DJIEKTPOOTPHUIIATEIHHOCTh, CTETICHb OKUCIICHUS, XUMUYIECKas
CBSI3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIH OO0BEM, KpUCTATHYECKas
peméTka, THUIIBI XUMHUYICCKHX peakuui (OKHCITUTENBHO-
BOCCTAHOBHTENBLHBIC, DK30- W DJHIOTEPMHYECKHE, PEAKIHMH HOHHOTO
oOMeHa), pPacTBOp, 3JIEKTPOJMUTHI, HEIEKTPOJIMUTHL, AJIEKTPOIUTHUECKAs
JMCCOIMALINS, OKUCIHUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHMHUYECKOMH
peakiuyi, XUMHUYECKOE€ paBHOBECHE); TEOPHM W 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKOM — mucconmanuu, llepuwommyeckuii  3akon ..
Menneneesa, 3aKOH COXpaHEeHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHUH, (AKTOJIOTMUYECKHE CBEJIEHHsI O CBOICTBaXx,
cocTaBe, TMOJYYEHHM M OE30MaCHOM HCHOJb30BAHMU  BAXKHEHIINX
HEOPraHMYeCKUX BEIIECTB B ObITY U MPAKTUYECKOH JIESTEILHOCTH YeJIOBEKa

1.2

ChopmupoBaHHOCTh YMEHHMIl BBISBISATh XapaKTepHblE TMPU3HAKU U
B3aMMOCBSI3b M3YyYEHHBIX TOHSTUN, NPHUMEHATh COOTBETCTBYIOIINE
MOHSITHSI IPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKHUX BELIECTB U
UX T[pEeBpallleHUuH; BBISBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHHHM ¢
HNOHATUSIMM W TPEJCTABICHUSMU  JAPYrUX  €CTECTBEHHOHAYYHBIX
IpeIMETOB

1.3

Brnagenue OCHOBHBIMH METOJIaMU HAy4yHOTO IIO3HAHUSI BEILECTB H
XUMHYECKUX  SIBICHUNM (HAONIOJEHUWE, H3MEpEHHEe, OIKCIIEPUMEHT,
MOJIETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeac/siTb BaAJICHTHOCTL UM CTCIICHDb
OKHCJICHUA XUMHUYCCKUX DJICMCHTOB B COCAUHCHHUAX PA3JIMIHOIO COCTABA,
BUJI XHMHYECKOM CBS3U (KOBaJ'IeHTHaSI, HOHHAasA, MCTAJINYCCKasd,
BO,Z[OpO,[[HaH) B COCOANHCHHUAX, THUII KpHCT&JIJIH‘-ICCKOﬁ peH_IéTKI/I
KOHKPETHOTO BCIICCTBA (aTOMHaH, MOJICKYJIApHAa“, HOHHAas,
MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCACIIAThL XapPaKTCP CpEAbl B BOJHBIX
PacTBOPAX HCOPraHMICCKUX COCIHEHUN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/II_II/IpOBaTB XUMHUYICCKHUE pPCaKIINU
110 PA3JIMYHbIM IMPHU3HAKaAM (‘{I/ICJ'Iy U COCTAaBy pCarvpyromux BCHICCTB,




TerioBoMy 3(dexTy peakmmu, W3MEHEHUIO CTENEHEH OKHCIICHUS
3JIEMEHTOB, O0OPAaTUMOCTH PEAKIINHU, YYACTHUIO KaTaIu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMIHBIX
THUIOB, TIOJHbIE U COKpAIIEHHBIC YpAaBHEHHs pEakiMii MOHHOTO oOMeHa,
YUHTHIBAs YCIOBUS, IPU KOTOPBIX ATH PEAKIUHU UIYT A0 KOHIA

1.8

ChopMupOBaHHOCTh YMEHHUH TMPOBOAWTH PEAKIHH, MOATBEPIKIAIOIINE
KAUeCTBEHHBIM  COCTaB  pA3JIMYHBIX  HEOPraHUYECKUX  BEILIECTB,
pacro3HaBaTh OIIBITHBIM IIyTéM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopmMupoBaHHOCTE YMEHHM pPacKphIBaTh CYIIHOCTh OKHCIHTEILHO-
BOCCTAHOBHTEJIBHBIX PEAKIUH TOCPEJICTBOM COCTABIICHHS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

CpopMHpPOBAaHHOCT,  YMEHUW  OOBACHITH 3aBUCUMOCTH  CKOPOCTH
XUMUYECKON Peakiluu OT Pa3IMUHbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCTP  YMEHUW  OOBACHITH  XapakTep  CMEIIECHUS
XMMHUYECKOTO pPaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHEro BO3JEHCTBUS
(npunnun Jle [aTtensbe)

OO6mrast 1 HEOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, yYMEHUW packpbiBaTh cMbica [lepuoanueckoro
3akoHa /[.11. MenzeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3HPYIOILYIO,
0O0BSCHUTENBHYIO U IPOTHOCTUYECKYIO QYHKIIMH

2.2

CdopMHpPOBAaHHOCT, YMEHHM XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX A1eMEHTOB 1—4 nepuosioB [lepnoanyeckoit cuctemsl
XuMudeckux 3aementoB J[.1. MenaeneeBa, HCIOIb3Yys MMOHATHSA «S-, P-, d-
JJICKTPOHHBIE  OpPOHMTAIN», <«OHEPTETHUECKHE yPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XHMHYECKHX DJJIEMEHTOB U HX
COCMHEHUN MO TmepuogaM U rpynnam I[lepuoandeckod CUCTEMBI
xuMudeckux dnementoB [[.M. Mengeneena

2.3

CdhopMHpOBAaHHOCT, YMEHHH XapaKTepH30BaTh (ONMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
NOJTBEPKJIATh  CYINICCTBOBAaHHUE  T'CHETUYECKOW  CBSI3M  MEKIY
HEOPraHNYECKUMHU BEIICCTBAMU c TIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.4

ChopmupoBaHHOCTh  yMEHHUU yCTaHaBIIUBATh MPUHA]IEKHOCTD
HEOPraHMYECKUX BEIIECTB IO MX COCTaBy K OIpeneiIEHHOMY Kiaccy
(rpynmne) coeauHeHUU (MIPOCThIE BEIIECTBA — METAUIBI U HEMETaJllbl,
OKCHJIbl, OCHOBaHHMsI, KUCIOTHI, aM(POTEPHbIE TUPOKCUIbI, COJIH )

2.5

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY /IS
cocTaBieHus: (OPMyNl BEUIECTB W YPaBHEHUIH XWMHUYECKHX DPEaKIHi,
cucrematnueckyto HoMmeHkiaatypy (IUPAC) u TpuBuanbHble Ha3BaHMS
OTJENIbHBIX HEOPraHMYECKUX BellecTB (yrapHbId ra3, YIJIEKUCIBIH ras,
aMMMaK, raiméHas U3BeCTh, HeTall€Hasi U3BECTb, IUThEBAs COJA, MUPHUT U

Apyrue)

2.6

ChopmupoBaHHOCTh yMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIKE
XMMHYECKHE CBOWCTBA HEOPraHMYECKHX BEUIECTB PAa3IMYHBIX KIACCOB,
MOATBEPXKIATh  CYHIECTBOBAaHHME  TE€HETUYECKOW  CBS3UM  MEXIY
HEOPraHNYeCKUMHU BEIIECTBAMH c TIOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIHA




2.7

ChopMUpOBaHHOCTh YMEHMI IUIAHUPOBATh M BBIOJIHATH XUMHUYECKUI
9KCIEPUMEHT (pa3joKEeHUE IEepPOKCHJIAa BOJOPOJAa B IPUCYTCTBUU
KaTajau3aTopa, ONPEIENIEHUE Cpeabl PacTBOPOB BEIIECTB C IIOMOIIbIO
YHUBEPCAJIBHOTO HWHAWKATOpA, BIHUSHHE pPa3lMYHbIX (HAKTOPOB Ha
CKOpOCTh ~ XMMHYECKOW  pEakUWu, peakuud HOHHOTO  oOMeHa,
KayeCTBEHHbIE PEAKIMU Ha CyJb(dar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTUOH aMMOHHUS, pEIICHWE DOKCIEPUMEHTAIbHBIX 3aJad 10 TeMam
«Meramne» n «Hemeramnbl») B COOTBETCTBUM C NpaBUIAMH TEXHUKU
0€30MacCHOCTH TpU OOpameHHuH C BEIeCTBAMH M JIa0OPaTOPHBIM
000pyI0BaHNEM; IIPEJICTABIATh PE3yJAbTaThl XUMHUUYECKOIO IKCIIEPUMEHTA
B (Qopme 3amMcu  ypaBHEHHUH  COOTBETCTBYIOIIMX  pEaKIUHd H
(hopMynupoBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTAaTOB

2.8

ChopMHpOBAaHHOCT, YMEHHUM  COONIOAATH MpaBWIA  TOJIH30BAHUSA
XUMUYECKON TMOocynod u J1abopaTopHbIM OOOpYJAOBaHWUEM, a TaKke
npaBuiia oOpaIieHusi C BEMIECTBAMU B COOTBETCTBUM C MHCTPYKIHSAMU TIO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB

2.9

ChopMupoBaHHOCTE YMEHHI XapaKTePU30BaTh XUMHUYECKUE TMPOIECCHI,
JeKaNMe B OCHOBE MPOMBIINIJICHHOTO TIOJIYYCHHSI CEPHOW KHCIIOTEHI,
aMMMaKa, a TaKke CQOPMUPOBAHHOCTHh TPEACTaBICHUM 00 OOmmMX
HAayYHBIX TIPUHIWNAX W OKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO
MTPOU3BOJICTBA

XUMHS U KU3Hb. PacuyéThl

3.1

ChopMHUpPOBAHHOCTh TPEACTABICHUH O XWMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAyYHOW KapTUHbI MUpA, POJU XUMHU B TIO3HAHHUU SIBJICHUN
MpUPOAbI, B (OPMUPOBAHMU MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATLHONW ~ TPaMOTHOCTH,  HEOOXOAMMOM  JUII  pEIICHHUS
MPAKTUYECKUX 3a/7a4 U DKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/IOpPOBBIO U IIPUPOIHOM cpejie

3.2

ChopmMupoBaHHOCTh YMEHUN KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uHGOPMAIIMIO, TIOTYYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB (CpeACTBa MacCOBOU
KOMMYHUKAIUH, ceTh IHTepHET U apyrue)

3.3

ChopmupoBaHHOCTh  yYMEHHMIl coOMIOAaTh MpaBUiia  AKOJIOTMYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOW JESITENBHOCTH B LIETSX
COXPaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEeH MPUPOIHOMN Cpebl

3.4

Oco3HaBaTh OITIaCHOCTb BO3I[CI>1CTBPI$I Ha KHUBBIC OPraHru3Mbl
OHpCI[CJ'IéHHLIX BCIICCTB, ITIOHMMAas CMBICJI IIOKAa3aTCIA HHK, IIOsACHATH Ha
IMpuMepax CITOCOOBI YMCHBHICHU U MNPEAOTBPALICHHUA HUX BPCAHOIO
BOS,Z[CP'ICTBI/IH Ha OpraHus3Mm 4CJIOBCKa

3.5

C(i)OpMI/IpOBaHHOCTb YMCHHﬁ MMPOBOANTH BBIYHUCIICHUS C UCIIOJIb30BAHUCM
IMMOHATHA «MaCCOBas HOJIAI BCUICCTBA B paCTBOPECH, 00BEMHBIX OTHOIIEHUH
Ta30B IMPpHU XUMHUYCCKUX PCAKIUAX, MACCHI BCIICCTBA UIIN 00BEMaA ra3oB 10
N3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCE WU O6’béMy OJHOIro Hu3
Y4aCTBYIOIIIUX B pPEaKIMU BCIICCTB, TCIIJIOBOT'O BQ)(I)CKTEI pCaKkiiuu Ha
OCHOBC 3aKOHOB COXpaHCHHUSA MaACChbl BCHICCTB, MPCBpAllICHUA U
COXPAHCHUS SHCPIrUn




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4eCKOW XUMHH

1.1

[Ipenmer opraHnveckoid XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
IMOJIY4YCHHMHU HOBBIX BCIICCTB W MaTCpHAJIOB. Teopm{ CTPOCHUA OPraHNuYCCKUX
coenquHeHni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (OpPMYIBl OpPraHWYECKUX BEIIECTB. | OMOJIOTHS, HM30MEpPHSL.
XnMudeckass CBSI3b B OpraHu4eCKux COCAMHCHUAX — OJHWHAPHBIC KW KPATHBLIC
cBs3u. [IpencraBnenue o KiacCU(pUKAUU OPraHNYeCKUX BELIECTB

1.3

Homenknatypa opranvueckux CO€IMHEHUH (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE
Ha3BaHMs BAXKHEUIINX IPEICTaBUTENIEH KJIAaCCOB OPraHMUECKUX BEILIECTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTAaBUTENM alIKaHOB: (pU3MUEeCKHMe M XUMHUYECKHE CBOMCTBa (peakiuu
3aMelleHusl M TOPEHNs), HAXOXKJICHHUE B IIPUPOJIE, TOJyIeHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOEHHUE, NOMOJIOTMYECKHWA pPsA. DTHUIEH W NPONUJIEH —
MPOCTENIINE MPEJCTAaBUTENN AIKEHOB: (PU3MYecKue UM XUMHUYECKHEe CBONCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlUH, OKHUCICHHUS H
MOJIMMEPU3aLMH ), TOIy4YeHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus mojJuMepusanuu). [lomydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN psil. AICTHICH —
MPOCTEHIINI TMPEJACTABUTEh QJIKHHOB: COCTaB, CTpOEHHUE, (UIHYECKHE |
XUMHUYECKHE CBOMCTBA (pEaKIMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THIpATAIUH,
TOPEHUsI ), TTOJTYICHHE ¥ TIPUMECHEHHE

2.5

Apenbl. benszon: coctaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOMCTBA
(peakuuy rajJoreHupoBaHUs U HUTPOBAHUS ), MOIyYeHHUE U puMeHeHue. Tomxyou:
COCTaB, CTpOeHHME, (uU3MUecKHe ¢  XUMHYECKHME CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBAHUSA), MOJy4YeHHE M MpUMEHEHUE. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBSI3b MEXIY YIVIEBOJOPOJAMHU, MPUHAUICKAIIUMU K
pa3IMYHBIM KJIaccaM

2.6

[IpupoaHble UCTOYHHUKH YTIIEBOAOPOIOB. [IpupoaHblii ra3 u momyTHele HEPTAHbIE
ra3el. HedTh u e€ mpoucxoxaenue. CriocoObl nepepaboTku HEDTH: MEPEeTOHKA,
KPEKUHT (TePMHUYECKH, KaTamuTuueckuil), muponus. [Ipoayktel mepepaboTku
He(dTH, UX MPUMEHEHHE B TMPOMBIIJICHHOCTH M B ObITy. KameHHBIH yrons u
IPOJYKTHI €0 mepepaboTKu

KI/Icnoponcoz[epxcamHe OpTraHU4YCCKUC COCANHCHUS

3.1

Hpe,ZLCJ'ILHLIe OJHOATOMHBIC CIIUPTHI. MeTaHOoI U 3TaHOI: CTPOCHUC, (1)H3I/II-ICCKI/IC
)51 XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I C AKTHBHBIMH MECTalllaMu,
TraJIOreHOBOOpOAaMU, ropeHHe), IMPUMCHCHHC. BO,Z[OpO,Z[HLIe CBiA3U MCKIY
MOJICKYJIaMU CITUPTOB. I[eflCTBHe MCTAHOJIa U 3TAaHOJIa HAa OpraHu3M 4YCJIOBCKaA.
MHoroaToMHEIE CIIUPTHI. OTUIICHTIINKOJb U TJIMLOCPUH: CTPOCHUC, (I)I/I3I/I‘ICCKI/IC )51
XUMHUYCCKHEC CBOMCTBaA (B3aHMOHCﬁCTBHC Cco ICJI0OYHBIMHU METaJllIaMH,
KauCCTBCHHAA PpCAKIOUA HAa MHOI'OATOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHusm




YCJI0BCKaA. HpI/IMeHeHI/IC MIMOCPUHA U STUJICHTJIMKOJIA

3.2

@deHoN:  CTpOEHHWE MOJICKYNbl, (U3WYECKHUe U XUMHYECKHE CBOMCTBA.
ToxcuunocTs enona. [Ipumenenne penona

3.3

Anpaeruapl U Ketonbl. @opManbaeruy, aneTaibIeru/l; CTpoeHHe, PU3NIECKUE U
XMMHMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE
peaxiun), NoJy4eHue U NIpUMEHEHNE

3.4

OnHOOCHOBHBIE MpezeibHble KapOOHOBBIE KUCIOTH. MypaBbuHasi M yKCyCHas
KUCIIOTBI: CTPOCHHUE, (PU3MUECKIEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIINE /s
KJacca KHUCIIOT, peakius dSTepuHuKalyu), TIOIydeHHE W IPUMEHEHHE.
CreapuHOBast ¥ OJICMHOBAs KHUCJOTHl KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX
KHCI0T. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeCTBHE

3.5

Crnoxubie 3(QUpBI Kak MPOU3BOHBIE KapOOHOBBIX KHUCIOT. ['MIPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['napomms xupos. IIpumenenue xupoB. buonornyeckas posb
KUPOB

3.6

VYrneBojpl: cocras, Kiaccuukamus yriaieBoaoB (MOHO-, TU- W TOJUCAXapHJIbl).
['moko3a — mpocredmnii MOHOcCaxapuJl: OCOOEHHOCTH CTPOCHMSI MOJIEKYIIbI,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA (B3anMoieiicTBre ¢ rumpokcuaoM meau(ll),
OKHCJICHHE aMMHa4YHbIM pPacTBOpOM okcuma cepebpa(l), BoccraHOBiEHHE,
Opo’KeHME TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHoJorudeckas
poab. dotocunTe3. @pyKTO3a KaKk M30MEpP IIIOKO3bl. Kpaxman u 1emnono3a KaKk
npupoaHble TonauMepbl. CTpoeHHe Kpaxmala W LeUIofo3bl. Puznyeckue M
XMMHUYECKHE CBOMCTBA Kpaxmaiia (TUJIpOIn3, KaUeCTBEHHAs peakius ¢ HOJ0M)

A30TCOIepKale OPraHnICCKUE COCAMHCHHUS

4.1

AMUHOKHUCIOTH Kak am¢oTepHble OpraHuyeckue coenuHeHus. dusznueckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TiauiuHa). buonormueckoe
3HauYeHUEe aMHUHOKHUCIOT. [lenTu bl

4.2

benku kak mpuUpoHBIE BBICOKOMOJEKYJISpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TpPETHUYHAs CTPYKTypa OelKOB. XUMHUYECKHE CBONCTBA OEJKOB:
TUAPOJIN3, ACHATYpalus, KAUeCTBEHHbIE peaKlIUU Ha OeIKU

BBICOKOMOJ'IGKy.]'I?[pHHC COCAMHECHUA

5.1

OcCHOBHbBIE TOHSATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEpPU3allid, CPEIHSS MOJICKYISpHas
macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJSIPHBIX COCIUHEHHH —
MOJIMMEPU3AIHS U TOJUKOHICHCAIIHS

5.2

9KCHepI/IMeHTaJ'ILHI>IC MCTOABbI HU3YYCHHUSA BCHICCTB W HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHC C o6pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,
Kay49YyKOB. HOHy‘ICHI/Ie CHUHTCTHUYCCKOI'O Kay1yKa U PE3UHLbL

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeOpeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XuMuueckuil sneMeHT. AToM. Snpo aroma, M30TONBI. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKrue YpOBHH, MMOJYPOBHH. ATOMHBIE OpOUTaNy, S-, P-, 0-2JIeMEHTHI.
OcoOGeHHOCTH pacrpeielIeHUs] AJIEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAsE KOH(UTYpaIlUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMHUIECKUX demeHToB J1.1.
MengeneeBa. CBs3p mnepuoauveckoro 3akoHa M Ilepuoauueckoil cuUCTEMBbI

4




xumudeckux seMeHToB J[ M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMepHOCTI/I W3MCHCHHS CBOMCTB XHMHYECKHX DJJIECMEHTOB M
O6p33y€MBIX HMHU IPOCTBIX W CJIIOKHBIX BCHICCTB IO I'pylHiiaM H IICPpHOLAM.
3HaueHHUE NEePUOIMYECKOr0 3aKOHA B Pa3BUTUN HAYKU

1.3

Crpoenue BemecTBa. XUMHUYECKas CBA3b. Buabpl XUMHUYECKOW  CBSI3HU
(koBaJieHTHAsT HEMOJISIpHAsT W TOJspHasi, HWOHHAs, MeTauindeckas). HoHbl:
KaTUOHBI U aHMOHBI. MeXxaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUUYECKOU CBSI3H
(0OMEHHBIH U TOHOPHO-aKIENTOPHEIH). BomopoaHast cBsi3b

1.4

BasienTHOCTB. DileKTpOOTpULIATETEHOCTE. CTENEeHbh OKUCICHUS

1.5

BemiectBa MONEKYIIPHOIO U HEMOJIEKYISPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BeIlecTBA. THIMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BELIECTB OT THUMA Kpucramdyecko pemérku. [loHsATHE O aUCHEpCHBIX
cucremax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi [10Ji1 BeEIECTBa B
pacTBope

1.6

Knaccudukanus Heoprannueckux coeuHeHnii. Homenknarypa HeopraHmueckux
BEIIECTB

1.7

Xumuyeckass — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakuMii B
HEOPraHWYECKOW M OPraHMYECKON XMMHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPAILECHHS SHEPI MU IIPU XMMUYECKUX PEAKIUAX

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (haKTOPOB

1.9

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOLIME Ha
cocTosinre xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

OnekrpoiuTHdeckas aucconnanus. CuibHbBIE W cialdble nmekTponauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCIast, HEUTpaJIbHAs, IIEIOYHAsA. Peakimm nOHHOTO
oOMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKnuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HemeramnoB B [lepronnyeckoil cucTeMe XMMHUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. DuznuecKue
CBOWCTBAa HEMETAIIOB. AJUTOTPOITHS HEMETAUIOB (Ha MPUMEPE KUCIOPOa, CEPHI,

dhocdopa u yrieponaa)

2.2

XUMHUYECKUE CBONCTBA BAXXKHEWINMX HEMETAJUIOB (TaJOreHOB, CEpbI, a30Ta,
dbocthopa, yrimepoga W KpEeMHHUS) U HX  COCIAMHEHHH  (OKCHJOB,
KUCJIOPOJICOICPKAIINX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue
BRKHCUIIIMX HEMETAJUIOB M UX COCTMHCHUH

2.3

Mertamnbl. Ilonoxxenune wmetamnoB B Ilepuognueckoit cucreMe XUMHYECKUX
anemenToB JI.M. MengeneeBa. OCOOEHHOCTH CTPOEHUS 3NIEKTPOHHBIX 000JI0YeK
aToMoB MeTaiioB. Obmue gusndeckue cBoiictBa MeTaioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMHUUECKUN PsiJl HANIPSHKEHUN METaJIOB

2.4

XVUMUYECKHE CBOMCTBA BaKHEUIIMX METAIOB (HATpUM, Kaiuuil, KalbLUH,
MarHuii, aJllOMHHHUHA, ITUHK, XpOM, >Kele30, Melb) U ux coeauHeHuid. OOrmiue
crocoObl MOMy4YeHHs] MeTaJuloB. [IprMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'enetnueckas CB3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIICIKANIUX K PA3JINIHBIM
Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecIeUeHHH 3KOHOFH‘-ICCKOI>1, 3HepFeTquCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOAAX ITO3HAHHA




BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO MOTYYCHHS
Ba)XHEUILMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOUTENbHBIC MaTepHajbl, KOHCTPYKIIMOHHBIC MAaTEpHalbl, KpPacku, CTEKJIO,
KepaMHKa, MaTepualibl JUIS 3JICKTPOHUKH, HAaHOMATEPUANIbl, OPraHUYECKUE M
MUHEpaJIbHBIE YI00peHUs
XUMHS H 370pOBbE UEJIOBEKA: MpaBHJa HCIOJB30BAHUS JICKAPCTBEHHBIX

3.3 IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




OLHEHOYHBIE MATEPHUAJIbI
Buabl 1 KpuTepUn OLICHUBAHUS NMPEAMETHBIX pe3yJbTaToB 10 Xxumuu 10-

11 xace
1.0neHuBaHMe YCTHBIX OTBETOB
Onenka "5" (0TJIMYHO):
. [TomHbIN, HAYYHO TPAMOTHBIN OTBET C UCITOJIB30BAHUEM TEPMUHOJIOTUU
. YMeHne yCTaHaBIMBATH B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHUEM U
CBOMCTBaMHM BEIIECTB
. CnocoOHOCTh OOBSACHATh CYIIHOCTh XUMUYECKUX MPOIECCOB C MO3UIUN
U3YUYECHHBIX TEOPHil
. CaMOCTOATENIBHOCTD OTBETA, JOTUYHOCTD U3JI0KEHUS
. YMeHue npuBOAUTh MPUMEPHI TPAKTUUYECKOTO MPUMEHEHUS BEIIECTB
Ouenka "4" (xopomo):
. OTBET MOJIHBIN, HO UMEIOTCS HE3HAYUTEIbHBIC HETOUHOCTH
. HeGonbimme ommOKu B UCTIOIB30BAHUM XUMHUYECKON TEPMUHOIOTUN
. Hemnonnoe o0bsicHEHNE CYIITHOCTH TIPOLIECCOB
. Jloruvka u3noXeHusl B OCHOBHOM COXpaHEHa
Ouenka "3" (yn10oBJIeTBOPHUTEJILHO):
. OTBeT HEeMnoJIHbIHN, pparMeHTapHbIN
. 3aTpy/IHEHUS B YCTAHOBJIICHUU B3aUMOCBSI3EN
. OmubKu B UCTIOJIb30BAaHUU TEPMUHOJIOTUU
. Hapymenust moruku u3inoxeHus
. Heo0xonuMocTh MoMoIu yauTesns
Ouenka "2" (Heya0BJIETBOPUTEJIBHO):
. He3naHnne OCHOBHBIX MOHSATHI U TEOPUH
. Heymenue cocTaBisiTh ypaBHEHHS PEAKIIUI
. Hecmoco6HOCTh 0XapakTepru30BaTh CBOMCTBA BEIIECTB

2. OnennBaHNe NUCbMEHHBIX PadoT
Kpurtepum 111 KOHTPOJIBHBIX PadoT:

1. Teoperuueckas yacthb (0-3 Oasra):

o TOYHOCTb UCTIOJB30BaHUSI XUMUYCCKUX ITOHSATHIH

o NPaBHIBLHOCTH (DOPMYIIMPOBOK 3aKOHOB U TCOPHIA
o TIOJTHOTA PACKPBITHS BOIIPOCa

2. IpakTuyeckas yacthb (0-4 6amna):

o IIPAaBWJIBHOCTH COCTABJICHUSI YPABHEHUN pEAKLINI
o TOYHOCTb PEIICHUS PACYCTHBIX 3a/1a4

o JIOTHIKA BBIITOJTHCHUS 3aJIaHUH

3. Odopmaenune pa6otsl (0-1 6amn):

o aKKypaTHOCTb

o coburroieHue TpeOOBaHUH K 3aITUCSIM

IlIkana mepeBoaa 0a/JI0B B OLIEHKMU:
. "5" - 7-8 OaioB
. "4" - 5-6 Oayu10B



. "3" - 3-4 baina

. "2" - 0-2 6amna

3. OueHuBaHNe NPAKTHYECKUX PadoT

Kpurepuu:

. 3nanue npaBuil TexHUuku 6e3onacHoctu (0-1 Garmn)

. [IpaBunibHOCTH BBIMOJIHEHUS dKcniepuMenTa (0-2 Gama)
. KauectBo odopmiuenus oruera (0-1 6amn)

. TourocTh BEIBOOB (0-2 Oama)

IIlkaa oneHNBAHUS MPAKTUYECKHUX PaldoOT:

. "5" - 5-6 GanI0B

. "4" - 4 Gamna

. "3" - 3 Oanna

. "2" - 0-2 6amia

4, Oco0ennoctu onenuBanud B 10-11 kixaccax

1. IloBbIlIEHHOE BHUMAHHE K MEKNPEAMETHBIM CBA3SAM (XUMUSI-OMOJIOTHS -
duznka)

2. AKIIEHT HA MPAKTUYECKYI0 3HAYUMOCTh XUMUYECKUX 3HAHUU

3. Y4er cpopMHPOBAHHOCTH €CTECTBEHHOHAYYHOI 0 MUPOBO33PEeHU S

4, OuennBaHue yMeHuii padorath ¢ uHpopmanueii (Tabnuipl, rpadukwy,
CXEMBbI)

5. Pekomenaanuu mo oneHMBAHUIO

1. YdeT HHAMBHIAYAJBHOIO NPOrpecca yyanmuxcs

2. EnuncTBO TpeOOBaHUI Cpeiv YUUTEIIEH XUMUU

3. OTKpBITOCTH KPUTEPHEB ISl YUAITUXCS
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