C=RU, OU=[lupektop, O="MBOYC(K)
ﬂUKVMEHT "Uﬂ"MCAH IOLLI ""Hapeméj”', C‘N=)Kyrau CeeTnaHa
ANEKTPORHO MOAMHCBIO | - noracpocaaro oror Aokyment caoe

YAOCTC i noanucbio
2023.08.31 11:49:44+03'00'

MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«CrneunanbHas (KOppeKUHOHHAsA) 0011e00pa30BaTeIbHAA IIKO0JIA
AJIs1 1eTeil ¢ OrpAHNYeHHBIMHU BO3MOKHOCTAMM 310poBbsl «Hane:xna»

MYHHUIIMIAIBHOTO 00pa30BaHUs

ropojackoi okpyr Cumdepomnons Pecniydnuku Kpbim

PACCMOTPEHA COI'JTACOBAHA
Ha 3acelaHuu 3am. qupekropa no YBP
METOIUYECKOTO 00bETUHEHUS A.O. Konosasnona
ITporokoit ot 30.08.23 Nel 31.08. 2023
PABOYAS ITPOI'PAMMA
no XMMHWN

VYTBEPXAIO

Hupexrop MBOYC(K)OL
«Hanexnmay»

C.H. Xyran

31.08. 2023

OO0pazoBaTenbHbIN CTAaHAAPT: CpeliHee 00111ee 00pa3oBaHue

Kimacc: 10 — 11 ¢ HOJIA

Cpok peanuzanuu: 2 roja

Cumdepornons, 2023



HosicHuTeIbHAS 3aNIHCKA
Paboyas mporpamMmma mo XuMHuM pazpaboTaHa, C Y4€TOM CIEeHU(PUKH YCBOCHUS Y4eOHOTO

Marcpuaia OGy‘-IElIOH_II/IMI/ICH C HAPYHICHUAMHA OIIOPHO-ABUTAaTCIILHOIO allliapaTra, Ha OCHOBAHWM!

1. ®epepanbHOro rocyaapcTBEHHOro 0oOpa30BaTENIBHOTO CTaHAApTa CpPEAHEro OOIIEro
oOpa3oBaHus, yrBepkJaeH npukazoM Munoopuayku PO ot 17.05.2012 Ne 413;

2. DenepanbHOW 00pa30BaTEeNBHONM MPOrPAMMBI  CPEIHErO O00Imero o0pa3oBaHUs,
YTBEPKJICHHOW IpuKa3oM MunuctepcrBa npocsenienus Poccuiickoin denepanuu ot
18.05.2023 Ne 371 (3apeructpuposan 12.07.2023 Ne 74228);

3. ®denepanbHOU alaNTHPOBAHHOW OCHOBHOW 00pa30BaTENbHONW MPOTPaMMBbI OCHOBHOTO
obmiero oopazoBaHus, 0JJ0OpEHHON penieHrneM (heaepaIbHOTO YIeOHO-METOJMISCKOTO
o0bemHeHns 1o obmeMy oopasoBanuto (mpotokon Ne 1/22 ot 18.032022);

4. @enepanbHOll paboueil mporpamMMbl IO IPEIMETY;

Pabouas nporpamma opreHTHpOBaHa Ha UCTIOIb30BaHUe yueOHUKOB: Xumusl. 10 kiiacc :
yueb. s oOireoOpa3oBaT. OpraHu3aluii ¢ MPUIOKEHWEM Ha DJIEKTPOH. HOCHUTETE
(DVD) : 6a3oBsiii ypoBenb / I'.E. Pynzutuc, ®@.I'. ®enpaman. — M.: [IpocBemenue, 2022.
Xumus. 11 kmace : yueb. nnst oOmieoOpa3oBar. OpraHu3alvii ¢ MPUIIOKEHUEM Ha
anekTpoH. Hocutene (DVD) : 6azoBsiit yposens / I'.E. Pym3uruc, ®.I'. ®enpaman. — M.
[Tpoceemenue, 2014.

[IporpaMmma mo XuMHUHM Ha ypOBHE CpenHero oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoi
Odenepanun», TpeOOBAHUNM K pe3ysibTaTaM OCBOEHHUS (enepanbHOM 0Opa3oBaTeIbHOM
nporpaMMel  cpeaHero oomero o6pazoanust (DOOII COO), mpencTraBieHHBIX B
denepanbHOM TOCYIAapCTBEHHOM oOpaszoBaTenbHOM cranmapte COO, ¢ yuérom Konmenmmm
MpenojaBaHus y4deOHOTo mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHnu3aiusax Poccuiickoit
Denepanuu, peain3yoNX OCHOBHbIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX
noJjioxkeHnd «Ctparerun pa3BUTHS BocniuTanus B Pocculickoit deneparuu Ha mepuoj 10
2025 roma» (Pacnopspkenwue IlpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY IOJIXOJI0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OTPEIeNIEHUI0 001Iel cTpaTeruu
00y4eHMs, BOCIUTAHUS M Pa3BUTHS OOYUYAIOIMXCS CPEJACTBAMU Y4eOHOTO MpeaMeTa
«Xumust» s 10—11 kmaccoB Ha ©6a30BOM YpOBHE COCTAaBHJIM KOHIIETITYaJIbHBIE ITOJIOKCHUS
OI'OC COO o B3auMOOOYCTOBICHHOCTH IIEJIeH, COICPKaAHUA, PE3yIbTaTOB OOYUYCHUS H
TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

B cooTBercTBUM C JAaHHBIMU TMOJOXEHHUSIMH MpOrpaMma Mo XuMuH (0a30BbIi
YPOBEHB) Ha YPOBHE CpeIHEro 001ero oopa3zoBaHus:
yCTaHaBIMBAeT 00s3aTeibHOE (MHBAPUAHTHOE) MPEAMETHOE COJAEpIKaHHE, ONpeessieT
KOJIMYECTBEHHBIC U KAYECTBEHHBIE €r0 XapaKTePUCTUKU Ha Ka)JI0M dTalle U3ydeHus mpeamera,
IpelycMaTpuBaeT IPUHLHUIIBI CTPYKTYPUPOBAHUS COJIEPIKAHUS U PACIIPEICTICHUS €T0 T10
KJlaccaMm, OCHOBHBIM pa3zieliaM M TeMaM Kypca;

naéT MpUMEpHOE paclpeiesicHHe y4eOHBIX 4YacoB MO TEMaTHYECKUM paszzeliaMm,
PEKOMEHAYET MPUMEPHYIO IMOCIENI0BATEIbHOCTh U3YYEHHsI OTAEIBHBIX T€M Kypca ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO MpOIecca, BO3PACTHBIX
ocobenHoctelt oOyqaromuxcs 10—-11 xmaccos;

naéT METOJIMYECKYI0 HMHTEPIpEeTaIfio LeNieil M3y4eHUus IpeaMeTra Ha ypOBHE
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro oOiiero oOpa3oBaHUs, COAECPKATEIBHOM
XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM
MPOrpaMMbI CpPEIHEro oOIIero oOpa3oBaHUs (JIUYHOCTHBIX, METAIIPEIMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHJIOB Yy4€OHO-TI0O3HABaTEIbHOMU JAEATEIILHOCTH OO0Yy4arolerocs Mo OCBOEHHUIO
conepkanus mpenmeta. [lo BceM Ha3BaHHBIM TMO3ULIMSAM B MPOTpaMMe MO XUMHU
coOJII0JIEeHa TPEEMCTBEHHOCTh ¢ (esepaiabHoi paboueil mporpaMMoil OCHOBHOTO OOIIEero
obOpazoBanus mo xumum (st 8—9 KmaccoB 0Opa3zoBaTENbHBIX OpraHU3aIii, 0a30BbIi
YPOBEHb).



Xumuueckoe 00pazoBaHHE, MOJIy4aeMOE€ BBITYCKHUKAMU 00I1Ie00pa3oBaTeIbHON
OpraHu3alluM, SBJISAETCS HEOTHEMJIEMOW YacThiO MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpILAIONINM ATAllOM pPEANM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, IPUCYIITUX [ETOCTHON CHCTEME XUMHYECKOTO 00pa30BaHus. JTH IIEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB NPHUPOJIBI, (POPMHPOBAHHMS MHPOBO33PEHUS U OOIICH KYIbTYPHI
YeJIOBeKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
npupoHON cpene. Peanmmsyercs xumudeckoe oOpa3oBaHUE OOYyYaIOMIMXCS HAa YPOBHE
cpeaHero oOmero oOpa3oBaHHs CpPEACTBAMH y4eOHOTO mpeaMeTa « XUMHUs», COJIEpKAHUEe U
MMOCTPOCHHUE KOTOPOTO OIPEICIICHBI B IPOTpaMMe 10 XUMHUHU € YIETOM CHEIU(PUKA HAYKH
XUMHWH, ¢€ 3HAYCHHSI B IIO3HAHWW TIPUPOJIGI I B MAaTEPHAILHOW KU3HU OOIIECTBA, a TAKXKE C
ya9€TOM OOIMX IeJe W TPHUHIIUIIOB, XapaKTEPHU3YIOMUX COBPEMEHHOE COCTOSTHHE CUCTEMBI
cpeanero obmero oopazoBanus B Poccuiickoit @enepanun. Tak, Hampumep, MpH
(hopMHUpOBaHHUH COACPKAHUS TIPeIMETa «XUMUS) YUYTCHBI CIICIYIONIHE TOJIOKEHUS O
crienupuKe W 3HAYCHUH HAYKH XUMUH.

XUMHUS KaK JJIEMEHT CHCTEMbl ©CTECTBEHHBIX HAayK HWIpacT O0COOyI0 pOJib B
COBPEMEHHOW IMBHUIIU3AIINH, B CO3/TAHUU HOBOH 0a3bl MaTepUabHOU KYJIbTYpbl. OHa BHOCHUT
CBO¥ BKJIaJT B ((OPMHUPOBAHHE PAIIOHAIBHOTO HAYYHOTO MBITIUICHUS, B CO3JITAHUE TICIIOCTHOTO
NpeJCTaBIeHUs 00 OKpYKalolleM MHUpe KaK O €JHHCTBE TPHPOJBI M YEIOBEKa, KOTOPOE
dbopMupyeTCs B XMUMUU Ha OCHOBE TIOHMMAaHHsS BEIIECTBEHHOTO COCTaBa OKPYKAOIIETO
MHpa, OCO3HAHHS B3aUMOCBSI3U MEX/Ty CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH
o0nacTsIMH IPUMEHEHHUS.

TecHO B3aMMOJICHCTBYS C JOPYTUMHU €CTECTBEHHBIMH HAyKaMH, XHMHS CTalia
HEOTHEMJIEMOW YaCThI0O MHUPOBOHM KYJIBTYPHI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPyAa U
KU3HA KaxJaoro wieHa oOmiectBa. CoBpeMeHHass XMMHS Kak HayKa Co3ujaTelbHasl, Kak
HayKa BBICOKHUX TEXHOJIOTUH HampaBlieHa Ha pelieHue TI00anbHbIX MPoOIeM YCTOHIHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MTUIIEBOM, IKOJOTHIECKON 0€30MacHOCTH
Y OXPaHbI 3JI0POBBSL.

B cooTBeTcTBHM ¢ OOIIMMHU HEJISIMHU M IPUHITATIAMHA CPEHETO 00111eT0o 00pa3oBaHus
coaepxanue mpeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb H3y4CHHUS)
OPUEHTUPOBAHO MMPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOATOTOBKY OO0Yy4aroImuxcs,
HEOOXOIUMYIO UM JIsi BBIPAOOTKH MHUPOBO33PEHUYECKHX OPUEHTHPOB, YCIEHUIHOTO
BKJIIOUEHUSI B JKHU3Hb COLIMYMa, MPOJOJDKEHUS 00pa3oBaHUSA B Pa3IUYHBIX O001acTAX, HE
CBSI3aHHBIX HEMIOCPEJCTBEHHO C XUMUEH.

CocTaBisomuMHy mpeaMeTa « XuMusy» SIBISIFOTCs 0a30BbIe Kypehl — «Oprannyeckas
xumusi» U «O0111as 1 HeoOpraHuyeckas XMMHUsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUsS KOTOPBIX
SIBJIAIOTCSI OCHOBBI 0a30BOIl HayKH: cHCTE€Ma 3HAaHHUM MO0 HEOpPraHMYecKOW XuMuu (c
BKJIFOUYCHUEM 3HAHMK M3 OOIIEH XMMHUH) M OpPraHuyecKkord Xumuu. PopMHpOBaHUE TAHHOU
CUCTeMbl 3HAHUI MPU HM3YYCHUU MpeaMeTa 00ecredrBacT BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEopraHuyeckas XuMus» chopMUpOBaHa B MPOTpaMMe 110 XUMUU Ha OCHOBE CHUCTEMHOTO
MoAX0Jla K M3y4eHHIO y4eOHOTro marepualia ¥ oOyCIOBJIEHA HMCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUN Ha OMNpEAeIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKoil
XMMHH BEILIECTBA PACCMaTPUBAIOTCS Ha YPOBHE KIACCHUECKON TEOPHH CTPOCHUS OPraHMYECKUX
COEIMHEHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMHUYECKHIX U DJIEKTPOHHBIX MIPEICTABICHUN O
cTpoeHun BemiecTB. CBeneHNs 00 U3ydaeMbIX B Kypce BEIIeCTBaX MAIOTCS B Pa3BUTHH — OT
YIJIAEBOJOPOAOB 0 CIOKHBIX OMOJIOTHYECKU aKTUBHBIX coelunHeHuil. B kypce
OpPraHMYECKON XUMHUU MOJIy4aloT pa3BUTHE cPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmiero o0pazoBaHusl TMEPBOHAYAIBHBIC MIPEICTABICHUS O XUMHYECKOW CBS3H,
KJTacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI, O
XUMHYECKON peaKInu.



[lon HOBBIM YIJOM 3peHHs B IpeaMeTe «Xumus» 0a30BOr0 YpOBHS paccMaTpUBaeTCS
W3yYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero 00pa30BaHUS TEOPETHUECKUI MaTepuan u
(aKTOJIOTMUECKUE CBEICHUS O BEUIECTBAX U XUMHUUECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as 1 HeopraHuveckass XuMus 00y4JaroIUMCs IPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HA4YECHUE TEPHOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOOIOTUYECKHUX MTO3UIUH,
riry0)ke MOHATh UCTOPUIECKOE M3MEHEHHE (YHKIIMH 3TOro 3aKOHAa — OT 00OOImIaromei 1o
OOBSICHAIONIEH W MPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHM O BaKHEHMIIMX BELIECTBAX, MX COCTAaBE, CTPOCHHH,
CBOMCTBAaX M MPHUMEHEHHH, & TAKXKE O XMUMHUYECKHX PEAKIHAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX IpOoTeKaHus aomnoiHsercss B Kypcax 10 m 11 xmaccoB anemeHTamu
COJIepKaHUsA, IMEIOUTIMH KYJIbTYPOJIOTHUECKUI U MPUKIIATHON XapaKkTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XHMHH C IPYTUMHU HayKaMH, PacKpbIBAIOT €€ pojib B
MO3HABATEIBHON W TMPAKTHUYECKOW JEATENFHOCTH YeNIOBEeKa, CIIOCOOCTBYIOT BOCIHUTAHHIO
YBOKEHHUS K MpPOIlECCy TBOPYECTBA B OONACTH TEOPHH M MPAKTUYECKUX MPHIIOKEHHUH
XAMHUH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMUEH, KPUTHUECKH OCMBICIIMBATH HH(POPMAIHIO U IPUMEHSTD €€
IUTSL TIOTIOJTHEHHST 3HAHUH, PEIICHNS MHTEJUIEKTYIBHBIX U OKCIEPUMEHTAIBHBIX
HCCIIEIOBATEeNIbCKUX 337a4y. B 1enoMm conepkanue yueGHOro npeamera «XHUMHUsS» JTaHHOTO
YPOBHS M3YUCHHsI OPHUEHTHPOBAHO Ha (OPMHUPOBAHWE y OOYYAIOMIUXCS MHPOBO33PEHUYECKOM
OCHOBBI JUISI TIOHUMaHHS (GMIOCOPCKUX HIIEH, TAKUX KaK: MaTepHaIbHOE EIMHCTBO
HEOPraHMYeCKOT0 M OPraHM4YecKoro Mupa, 0O0yCIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM
U CTPOEHHEM, IMO3HABAEMOCTh ITPUPOTHBIX SBICHUH IyTEM DKCIIEPUMEHTA M PEIICHHSI
MPOTHBOPEUNI MEX/Ty HOBBIMU (JaKTaMHU M TEOPETUYCCKUMH IPEINOCHUTKAMHU, OCO3HAHHE
pOJIM XMMHUHU B PEIICHUHU IKOJIOTUYECKUX MpoOsieM, a Takke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEpUAJIOB.

B nnane perienuns 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLUAIN3ALUT 00yUJaroIUXCsl
MPUHATBIE IPOTPAMMOM MO XMMHUU MOAXO/IbI K ONPEAEICHUIO COAEPIKAHUSI U TOCTPOCHMUS
peaMeTa MpeaycMaTpUBaoT (OPMHUPOBAHUE YHUBEPCATIBbHBIX Y4eOHBIX IECHCTBUM,
UMEIOIKX 0a30BO€ 3HAUEHHE [Vl PAa3JIMUHBIX BUJIOB IEATEIHOCTH: PELLICHHs TPOOIIEM, OUCKA,
aHanu3a 1 00paboTKu MHGOPMAINHU, HEOOXOIUMBIX JUTsl IPUOOPETCHUS OIBITA TPAKTUICCKON |
UCCIIEIOBATENLCKOM /EATEIbHOCTH, 3aHUMAIOIEH BaXXHOE MECTO B INO3HAHUU XUMUH.

B npaktuke npemnoiaBaHusl XMMHMU KaK Ha ypOBHE OCHOBHOT'O 0011er0 00pa30BaHus Tak U
Ha YpPOBHE CpeIHEro o01ero oopa3zoBaHus, IpH ONPEAEICHUN COAePKATEIbHOM
XapaKTepUCTUKU LeJIell M3ydeHMsl IpeaMeTa HaIpaBJIeHHUEM IEepBOCTENEHHOM 3HAYMMOCTH
TPaIULMOHHO NpU3HAETCS (POPMUPOBAHHE OCHOB XUMUYECKON HAyKH Kak 00sacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKOM JeATEIbHOCTH YeJIOBEKa U KaK OJTHOIO M3
KOMIIOHEHTOB MHpPOBOH KyabTypbl. C METOAMUYECKONH TOYKHM 3pEHUs TaKOH MOAXOM K
OIIpEIeNICHUIO 1IeIeil U3yueHHsl IpeIMeTa ABJSETCS BIIOJIHE OIIPAaBIaHHbIM.

CornacHo TaHHOM TOYKe 3pEHUS TJIaBHBIMU LIEJIIMH U3Y4eHUs NpeaMeTa « XUMHUs» Ha
6azoBom ypoBHe (10-11 ki1.) sBIIsAIOTCA:

(dbopMUpOBaHHE CHUCTEMbl XMMMUYECKMX 3HAaHMM KakK Ba)KHEHIIeH cocTaBisromeit
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B OCHOBE KOTOPOIl JIeXaT KIIIOUYEBbIC MOHSTHS,
(GbyHaMeHTaJIbHbIE 3aKOHBI U TEOPUM XHMHHU, OCBOEHHME S3blKa HAyKH, YCBOCHHME U
[IOHMMAaHHUE CYIIHOCTU JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHUS;

(dbopmMupoBaHME M Pa3BUTHE IPEJICTABICHUH O HAYYHBIX METOJIaX MO3HAHUS BEILECTB
U XUMHUYECKUX peaKkluil, HeOOXOIUMBIX Ul NPUOOPETEeHHUsI YMEHHI OpUEeHTUPOBATHCS B
MUpE BEIIECTB U XMMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U
MIOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHMH U CIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSICHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOACHUEM IpaBui 0e30MacHOro oOpalieHus
C BEIL[ECTBAMHU.



Hapsiny ¢ »TuM conepkaTelibHasi XapakTEpPUCTUKA LeNed W 3a7ad H3Y4eHHS MpeameTa
B IporpaMMe MO XUMHUU yTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMH B CHCTEME CpeaHero oOmiero oOpasoBanms. CerojHs B MPENoJaBaHUU
XUMHH B OOJBIIEH CTETMECHU OTHAETCS MPEANOYTCHUE MPAKTHYECKON KOMIIOHEHTE
coJiepkaHus OOy4YeHHs, OPHUEHTUPOBAHHON Ha TIOJTOTOBKY BBITYCKHUKA
OFOIIIe00pa30BaTEIFHON OpraHW3ally, BIAJCIONIEr0 He HAaOOpoM 3HaHUH, a
(YHKIIMOHATLHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMCHHSIMH AKTHBHOTO MOJyYCHUS
3HAHUHW ¥ MPUMEHEHHS UX B PEaIbHOM KU3HU IS PEIICHHS IPAKTUYCCKUX 3a/1a4.

B sroit cBsA3M npu u3ydeHMM npeaMmera «XUMUsS» JTOMHUHHPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKWe IENIN U 33]a49H, KaK:

ajanranus oOydJarommxcs K yCIOBHSM JIUHAMUYHO DPAa3BUBAIOIIETOCS MHPA,
(hopMHpOBaHKE UHTEILICKTYATBLHO PAa3BUTOMN JIMYHOCTH, TOTOBOM K CaM0O00Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIHbHOMY MPUHITHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

(hopMHpoBaHHE Y 00YJAIOIIMXCS KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATBHOE 3HAUEHUE IUIS PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npo0ieM, MOUCKa, aHalu3a U 00paboTku MHGPOpMAIUU, HEOOXOAUMBIX JIs IPUOOpETEHUS
OTIBITA JIEATEIHLHOCTH, KOTOpas 3aHUMAeT BaXKHOE MECTO B TIO3HAHUU XHUMHUH, a TAKXKE IS
OIIEHKH C TIO3UIIMH DKOJIOTHYECKOW O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYECKUX TIPOIECCOB HA OPraHW3M YeJIOBeKa M TMPHUPOIHYIO CPEIdy;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTCIUIEKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00ydJarolUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHMS
10 XMMHH B COOTBETCTBHUU C JKM3HEHHBIMH IMOTPEOHOCTSMH, HCIIOJIH30BATH COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JJIS MIOMCKA M aHaTu3a y4eOHON U HAyYHO-TTOTYISIPHOI
nH(OPMALUK XUMUYECKOTO COJCPIKAHUS;

¢bopMHpoBaHHE U pa3BUTHE Y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIIIUICHHSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEO0OXOJIMMbI, B YaCTHOCTH, NMPHU IJIAHUPOBAHUU MU TPOBEICHUH XUMHUYECKOTO
SKCIEPUMEHTA;

BOCITUTaHHE y 00yJaromuxcs yoekIEHHOCTH B TYMaHUCTUYECKOM HAMIPAaBIEHHOCTH
XUMHH, €€ BaKHOUM POJIM B PEIIEHUH TIOOATBHBIX MPOOJIEM paloHaIbHOTO
MIPUPOIOIOIE30BAHUS, MMONOJHEHUSI PHEPTETUYECKHX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOro OTHOUICHHS K MPHUPOJAE M CBOEMY
3JI0pOBbIO, a TaK)Ke MPUOOPETEHMs OMbITAa HCIOJIB30BAHUS MOJYYECHHBIX 3HAHUH IS
MPUHATHS TPAMOTHBIX PEIICHUH B CUTYalUSX, CBSI3aHHBIX C XMMHUYECKUMHU SBIICHUSMU.

Henu u 3agaum u3ydeHus npeamera «XUMHs» MOIYYHIIM HOJIPOOHYIO METOAMYECKYIO
uHTepnpeTanuio B pasnene «llmanupyemble pe3ynbTaThl OCBOCHUS MPOrPAMMBI 10 XUMUN,
Onmarogaps yemy oOecriedueHo Y€TKOe MPEACTaBICHUE O TOM, KAKH€ 3HAHUS M YMEHUS HMEIOT
MpsIMOE OTHOIICHHE K peanu3alii KOHKPETHOW LIETH.

B yuebHoM mutaHe cpemHero oOimiero oOpa3oBaHus TpeaMeT «XuMus» 0a3zoBOro
YPOBHS BXOJUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAayYHBIE MTPEAMETHI.

OO01ee 4McaO 4acoB, PEKOMEHAOBAHHBIX JUIsI M3y4eHHs XUMUU — 68 yacos: B 10
kiacce — 34 vaca (1 gyac B Henenmo), B 11 kiacce — 34 yaca (1 yac B Hezieno).

Coaepixkanue o0yueHust

10 KJIACC

TeopeTnyeckne 0CHOBBI OPraHUYECKOM XUMUH

[Ipenmer opraHudeckoll XMMHMM: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAUEHUE B
IIOJIyYUEHUU HOBBIX BEUIECTB M MaTepuayoB. Teopus CTPOEHHS OPraHUYECKUX COCIUHEHMMU
A.M. bytnepoBa, e€ ocHOBHbIE MoJIoKeHHUs. CTpyKTypHbIE (HOPMYIIbI OPraHMYECKUX BEIECTB.



I'omounorust, m3zomepust. XHUMHUECKass CBA3b B OPraHMUYECKUX COCAUHEHMSIX — OJUHApPHBIE U
KpaTHbIE CBSA3H.

[IpencraBnenne o0  KiIaccMUKAMM  OpPraHMYecKHX  BemlecTB.  HomeHkiaTypa
OpraHMYECKUX COEIUHEHMM (cucreMaTudeckas) M TPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEICTaBUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

JKCIepUMEHTAIbHbIE METO/Ibl H3yYeHHUs BelleCTB M UX NpeBpalleHuil

O3HakomjieHHE C OOpa3laMM OpPraHWYeCKUX BEIIECTB U MaTepHajllaMd Ha HUX OCHOBE,
MOJEIUPOBAHUE  MOJIEKYJI  OpPraHMYECKUX  BEIIECTB,  HAOJMIOJEHME U  OINMCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB IO IPEBPALLEHUI0 OPraHMYECKUX BEIIECTB IPU HAarpeBaHUU
(naBneHue, 0OyriIvMBaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH pPsA. MeraH M 3TaH — NpocTennine
MIPE/ICTaBUTENN AIKAHOB: (PU3NYECKHE U XMMHUECKHE CBOMCTBA (peaKuy 3aMELEHUS U TOPEHUs),
HaX0XJIEHNUE B IPUPOJIE, IOJTyUCHHE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHME, TOMOJIOTMUECKUN psfl. DTUJIEH M IMPONWIEH — IpOCTeIne
MIPE/ICTAaBUTENN AJKEHOB: (PU3MYECKHEe U XHUMHUYECKHE CBONCTBA (peakuuu TUIPUPOBAHMUS,
raJIOTeHUPOBAHUS, TUIPATALUU, OKHUCICHHUS U MOJUMEpPU3AlNU), IOJyYEHHE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakuusi nosuMepusanuu). [loryueHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTpPOEHHS, TOMOJIOTUYECKUH psl. ANLETHIEeH —
MPOCTENIINI PEeICTaBUTENb AIKUHOB: COCTaB, CTPOEHHUE, (pU3nuecKkre U XUMUYECKUe CBOMCTBA
(peakuuyd  TUOPUPOBAHMS,  TaJOTCHUPOBAHUSA, TUApATAllMM, TOPEHHUsS), MOJIyYeHHE U
MIPUMEHEHHE.

Apensl. beHzois: cocraB, cTpoeHue, (U3MYECKHE M XHMHYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJyd€HHUE U TpuUMeHeHHe. Toyyod: coCTaB, CTPOEHUE,
¢buznyueckue U XUMHYECKHUE CBOMCTBa (peakiiy rajlor€HUPOBAaHUs M HUTPOBAHUS), MOJyuYEeHUE
U TpUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHueckas CBSI3b MEXIYy YIJeBOJAOPOJIaMHU,
MPUHAUISKAITUME K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKH YIIIeBOAOPOAOB. [IpupoaHbIii Ta3 U MOMyTHBIE HE(TSIHbIE Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoObl nepepadboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYECKUM,
KaTalmuThueckuii), muponu3. [lpomykTel  mepepaboTku  HedTH, HX NpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KameHHBINH yrojib ¥ HOpOAYKTHI €ro nepepaboTKH.

JKCcNepUMEeHTAIbHbIE MeTO/Ibl H3yYeHHUs] BellleCTB M X NMpeBpalleHuii

O3zHakoMJieHHE ¢ OOpasllaMy IUIaCTMAcCC, KaydyKoOB U pe3uHbl, Koyuiekuuu «Heptb» u
«YTONBY», MOJEIHPOBAHHE MOJIEKYNl YIJIEBOJOPOJOB M TajOreHONPOU3BOJIHBIX, MPOBEACHUE
MPaKTUYECKON pabOThI: MOJYyYEHHE STUJICHA U U3YUYEHUE €ro CBOMCTB.

Pacuérnnie 3agaun

Boruricnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBAa HJIM MNPOAYKTAa PEaKIMH IO H3BECTHBIM Macce, 00BbEMY, KOIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme coenHeHust

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON W 3TAHON: CTpOCHHE, (U3UYECKUE U
XMUMHUYECKHE CBOMCTBa (pEakIMU C AaKTUBHBIMH MeETajlaMH, TajoreHOBOJOPOJaMH, TOpPEHUe),
npuMeHeHne. BoJopoaHble CBA3M MEXIy MoJeKylaMu crnupTtoB. JlelicTBUe MeTaHO’da U
9TaHOJIa Ha OPraHU3M Y€JI0BEKa.

MHOroaToMHble CHOUPTHL. ODTWICHITIUKOIb U TJIULEPUH: CTPOEHUE, (HU3MUECKHE MU
XMMUYECKHE CBOMCTBa (B3aMMOJAEHCTBHE CO MLIETOYHBIMU METaJlJlaMH, KauyeCTBEHHasl peaKIys
Ha MHOTOAaTOMHbIE CIUpPTHI). JleficTBMe Ha OpraHusM ueioBeka. [IpuMeHeHHe TIIHMLEepUHa U
STUJICHTJIUKOJIS.

@DeHoJI: CTpOEHUE MOJIEKYJIbI, PU3UUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (peHoIa.
[Tpumenenue peHomna.



Anpneruapl U KeTOHBL. DopMamnbAeruj, aneTanbAeruj: CTpoeHHe, (uznueckue Wu
XMMHMUYECKHUE CBOMCTBA (pEeakUUM OKUCIEHHUS U BOCCTAHOBJICHMS, Kaue€CTBEHHBIE pEaKIUM),
IIOJIyYE€HUE U IPUMEHEHHE.

AueroH: cTpoeHue, (HU3MYECKME U XHMHUYECKHE CBOWCTBA (pEaKkiMU OKUCICHUS U
BOCCTaHOBJIEHUS ), [IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TNpefiefibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHas KUCIOTHI:
CTpoeHue, (pu3nyecKre u XUMHYECKHE CBOICTBA (CBOMCTBA, OOIIME /IS KJlacca KUCIIOT, PEeaKIus
sTepuUKaNMK), TOXydeHHe U mnpuMmeHeHue. CreapuHOBas ¥ OJIGMHOBAs KHCIOTHI Kak
IIPEICTAaBUTENHN BBICIINX KApOOHOBBIX KMCIOT. Mbljia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JENUCTBHE.

Crnoxnble 3(Upbl Kak TPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['MAPOIHN3 CIOXKHBIX APHUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrieBojapl: cocTaB, Kiaccuukaius yrieBoJoB (MOHO-, IU- U mojucaxapuibl). [ mroko3a
— IpOCTEHIINN MOHOCaXapua: 0COOEHHOCTU CTPOEHUS MOJIEKYJIbI, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3ammojeiictBue c¢ rujpokcuaom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuna cepedpa(l), BoccraHoBieHHE, OpOXKEHHE TJIIOKO3bl), HAXO0XJAEHHWE B MPHUPOJE,
MpuMeHeHue, ouosoruueckast poiab. Dotocunte3. pykTo3a KaKk U30MEp TIIFOKO3HI.

Caxapo3za — mpeacTaBUTENb JUCAXapUIOB, TUAPOJIM3, HAXOXKJIEHUE B TMPHUPOAE MU
MIPUMEHEHHE.

Kpaxman u nemmono3a kak npupojHble moauMepbl. CTpoeHue Kpaxmaya U LEJUTIONIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA KpaxMasa (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIOM).

JKCNepUMEHTAIbHbIE MeTO/Ibl H3yYeHHs BelleCTB U UX NpeBpalleHuii

[IpoBenenue, HaOMIOAEHNE W OMHMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIIUPTOB,
KAayeCTBEHHbIE PEaKIMH OJHOATOMHBIX CIHUPTOB (OKUCIeHHe sTaHona okcuaoMm wmenu(ll)),
MHOTOATOMHBIX CIHUPTOB (B3auMoOJACHcCTBHE TimIiepruHa ¢ ruapokcuaoM meau(Il)), ampmerunaos
(oxuciaeHue aMMHaYHBIM ~ pacTBopoM okcuaa cepebdpa(l) wu ruapoxcumom  memu(ll),
B3aMMOJICHICTBHE KpaxMajla ¢ HOJIOM), MPOBEACHHUE MPAKTHIECKON pabOThl: CBOMCTBA pacTBOPA
YKCYCHOU KHUCIIOTHI.

Pacuérnbie 3aga4un

Bbluncnenuss 1o ypaBHEHHIO XHMMUYECKOM peakuuu (Maccel, 00bEMa, KOJMYECTBA
HCXOJIHOTO BELIECTBA MM MPOJYKTa PEeakUUH IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKLIUH).

A3oTcoaepKalue OpraHnyecKue coeiMHeHUs

AmuHbl. MeTuaaMUH W aHWIMH: COCTaB, CTPOEHHE, (U3NYECKUEe U XUMHUYECKHE
CBOIcTBA (rOpeHKE, B3aUMOAEHCTBUE C BOJIOW U KHCIOTAMH).

AMMHOKHCIOTBI Kak aM(OTepHble OpraHudeckue coeauHeHus. dDusndeckue WU
XMMUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha IpuMepe TINIHMIMHA). buojoruueckoe 3HaueHHe
aMHHOKUCIOT. [lentuapl.

benku kak npupoaHblE BBICOKOMOJIEKYNSpHbIE coeauHeHus. IlepBuuHas, BTOpU4yHas U
TpeTUYHas CTPYKTypa OeiakoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THMJIPOJIN3, JAEHATyparus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

JKCIepUMeHTAbHbIEe MeTO/Ibl M3Y4YeHHsl BellleCTB H X MpeBpaleHuii

HaGnronenue u omnMcaHue JE€MOHCTPALMOHHBIX OIIBITOB: JEHATypauus OEIKOB IpHU
HarpeBaHMH, LIBETHbIE PEAKLIUU OEJIKOB.

Bricokomonekyisipabie coequHenus (34).

OcHOBHBIE TIOHATHS XMMHMM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3aLUH, CPEIHAS MOJEKyJIspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHMM — IMOJMMEPHU3alus U MOJIMKOHICHCALMS.

[Inactmaccsl  (MONMMATHIIEH,  MOJMIIPONMIIEH,  MOJUBUHWIXJIOPHI,  HOJUCTUPOIN).
HatypanbHblil U cuHTeTHYecKHe Kaydyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIA U U30MPEHOBBIN).
Bonokna: HaTypaibHble (XJIOMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (aleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHUE (KalpoOH U JaBCaH).



JKCIEePpUMEHTAJIbHbIE METO/IbI H3YYeHHUsI BeleCTB M X NpeBpalleHuil

O3nakomiieHne ¢ oOpa3laMu MPHPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAce,
Kay4yKOB.

MexnpeamMeTHble CBSI3U

Peanuzanus MeXnpeaMEeTHBIX CBS3€HW NPU WM3Y4EHHMM opraHudeckoid xumuu B 10 xmacce
OCYILIECTBJISIETCSI YE€pE3 HCII0Ib30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaKk U
MOHATHM, SBJSIOIMIMXCS CHUCTEMHBIMH U OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHBIC TIOHATHUS: SIBJICHWE, HAyYHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHUHTE3, KiIacCUu(UKAIMs, TMEePHUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHuE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MmaTepusi, SHEprus, Macca, aToMm, 3JEKTPOH, MOJIEKYla, YIHEPreTUUECKUN YPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHME BEUIECTBa, (PU3NYECKHE BEIUYMHBI U €IUHULIBI
UX U3MEpPEHUs.

buonorus: xnerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (POTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepasnpl, TOpHbIE MOPOJBI, MOJIE3HbIE HCKOMAEMBbIE, TOIJIMBO, PECYPCHI.

TexHonorus:: muIIEBbIE MPOAYKTHI, OCHOBBI pAalMOHAIBHOIO MHUTAHUS, MOIOIINE
CpEICTBa, JEKAapCTBEHHbIE M KOCMETHYECKHE IMpenaparbl, MaTepuajbl M3 HCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
Teopernyeckue 0CHOBbI XUMHU

XuMuyeckuil aneMeHT. AToM. Sapo aToma, U30TONBL  JJEKTpoHHass 000J0YKa.
DHepreTUyYeckre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, P, d-anmementsl. OcoOEHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 0 OpOUTaIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuonuueckuii 3axkoH u Ilepuoanuyeckas cucrema XuMUYeCKuX dnemeHToB J[.H.
MenneneeBa. CBsA3b MEPHOIUYECKOTO 3akoHa W Ilepmogndeckoid CHCTEMBI XMMHUYECKUX
snementoB JI.M. MeHnaeneeBa ¢ COBPEMEHHON TEOpHEN CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWMCTB XUMUYECKHX DJIEMEHTOB M 00pa3yeMblX HMH MPOCTBIX U CIOXKHBIX
BEILIECTB II0 TPYIIaM M IMEPUOJAM. 3HAYEHUE NEPUOTUYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenue BemiecTBa. XuMUYecKass CBs3b. Buabl XuUMUYecKOW CBs3W (KOBaJCHTHAS
HEeMnoJIApHas M TMOJSpHAas, MOHHAs, MeTauindeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJIEHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBsi3b. BajneHTHOCTB.
DneKkTpooTpULaTebHOCTh. CTeneHb OKUcieHns. IOHbI: KATUOHBI U AHWOHBI.

BemectBa MOJEKYJIApPHOIO M HEMOJEKYJISIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbix cucteMax. VIcTHHHBIE M KOJUIOMIHBIE pacTBOPbl. MaccoBas 10Jis
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmyeckux coeanHeHuii. HoMeHkmaTypa HEOpraHHYeCKUX BEIIECTB.
['eneTnueckasi CBsSI3b HEOPraHWYECKUX BEUIECTB, MPUHAMIECKAIIMX K Pa3IMYHBIM Kiaccam.

Xumuyeckas peaknus. Kimaccudukanus XUMHYECKUX pEaKIMi B HEOPraHUYECKOW U
OpPraHMYEeCKOM XUMHUU. 3aKOH COXPAaHEHHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpEBPAIICHUS PHEPTUU MTPU XUMHUECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pazNUYHbIX (akTopoB. OOpaTUMBIE pEaKIUu.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle larense.

DnexTponuTHueckas auccoruanus. CunbHble U ciabble anmekTponuthl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUcasl, HelTpabHasl, mienounas. [lonatue o Bogopoanom nokazarene (pH)
pactBopa. Peakiiuu nonHoro oomena. [ uaponu3 HeopraHn4eckiux U OpraHMueCKUX BEIIECTB.
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OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiuuu. [loHsATHE 00 JJIEKTPOJIM3e PaCIUIaBOB H
pacTtBOpoOB coJieil. [IpuMeHenne 3J1eKTpoIIn3a.

JKcnepUMeHTAJbHbIE MeTObl H3YYeHH sl BelIeCTB U UX NpeBpalieHui

Hemonctpammsa Ttabmun — «lleppoguueckas cucrteMa XHMHYECKHX dyeMeHToB J[.U.
MenpeneeBay, W3y4eHHE MOJEICH KpPUCTALNIMYECKUX PEIMETOK, HAOIIOJEHUE W OIHUCAHHE
JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB  (pa3jioKEHHE TEPOKCHAAa BOAOPOJa B
MPUCYTCTBUU  KaTajlu3aTopa, OIMpEIeJIeHHUe Cpelbl PacTBOPOB BEIIECTB C  IMOMOIIBIO
YHUBEPCAJIbHOTO HWHIMKATOpa, PEaKMd MOHHOIO OOMeHa), MpPOBEIECHUE PAKTUUECKOU PabOThI
«BnusiHue pa3nuYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOUW peaklumy.

Pacuérnble 3agaun

Pacuérel mo ypaBHEHUSIM XUMUYECKUX PEAKIMH, B TOM YHCIIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOIB30BAHUEM TOHATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenne HemerauioB B Ilepmogudeckoil cuCTeME  XUMHUYECKHX
anementoB JI.M. MenneneeBa u 0COOEHHOCTH CTpoeHUs] aToMoB. Du3HYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOINHS HEMETAJUIOB (Ha MpUMEpPe KHUCIOpoa, cephl, docdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAJIOB (TaJIOTEHOB, Cepbl, a3oTta, Gocdopa,
yriepoja W KPEMHHUs) M WX COEAMHEHUN (OKCHJAOB, KHUCIOPOICOAEPKAIMMNX KUCIOT,
BOJIOPOJHBIX COCTMHECHHU).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHUN.

Mertamnel. Tlonoxenne meramioB B llepuomnyeckoil cucteMe XHUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOCHHSI AIEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. OO0mne
¢uznueckue cpoiictBa MerawioB. CriaBbl METaIOB. DIEKTPOXUMHUECKUN psJl HAPSLKEHUN
METaJJIOB.

XWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kajduid, KalbIMi, MarHuHu,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O6mme cnocoOwl moiydeHuss MetayioB. Metamnyprusi. Kopposus meramioB. CriocoObl
3alUThl OT KOppo3uu. [IpuMeHnenne MeTamioB B ObITY U TEXHUKE.

JKCcNepUMEHTAIbHbIE MeTO/Ibl H3yYeHHUs] BellleCTB M UX NMpeBpalleHuil

WN3yuenne xomnexkumn «MeTauibl M CIUIaBb», OOpa3loOB HEMETAJIOB, peELICHUE
AKCMEPUMEHTAJIbHBIX 3a/a4, HaONIOIEHWEe U ONHMCAaHUE JEMOHCTPALMOHHBIX U JaOOPaTOPHBIX
OTBITOB (B3aMMOJIEHCTBHE THUAPOKCHAA aATIOMHUHHS C pacTBOpAaMU KHCIOT U IIEIOYEH,
KaueCTBEHHbIE PEAKIMHN Ha KATHOHBI METAIJIOB).

Pacuérnnie 3agaun

Pacuérbel Maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOJYKTOB pEaKlUH, €CIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 KA3Hb

Ponp xumun B oOecrie4eHUH IKOJIOTUYECKOM, IHEPreTUUECKON U MUIEeBON 0€30MacHOCTH,
pa3BuTUU MeAULIUHBL. [ToHATHE 0O HayUHBIX METOIaX TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA.

[IpencraBnenuss o0 oOmUMX HAayyHBIX MPUHIMIAX [MPOMBIIUICHHOTO  MOJy4EHUS
BAYKHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEUIECTB M MaTEpPHANOB: BaXKHEWIINE CTPOUTEIbHBIE MAaTEepUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacku, CTEKJI0, KepamMHuKa, MaTepHalbl IJis AJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XUMHS W 370pOBbE YEJIOBEKAa: MpaBWJIa MCHOJIb30BaHUSl JIEKAPCTBEHHBIX IMPENapaTos,
MpaBuiia OE30MACHOTO HCIIOJNB30BAHUS TMPErnapaToB OBITOBOM XMMHH B ITOBCEIHEBHOM JKHU3HH.

MexnpeamerHbie CBA3U

Peanuzarusi MeXnpeIMETHBIX CBA3€H MpU M3ydeHUU OOIIel M HEOpraHMYecKOH XUMUU B
11 kmacce ocyiiecTBIsSETCs Yepe3 UCMOIb30BaHHe KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U TOHATHUH, SBIAIOMIMXCA CUCTEMHBIMU JJISl OTJENbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO
LUKIIA.



OO0mue ecTecTBEeHHO-HAYYHBIC MMOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KIacCU(pUKaIUs, TMEePUOJUIHOCTh, HAOMIOJEHUE, OKCIECPUMEHT, MOJICIUPOBAHHUE,
U3MEpEeHUE, SIBJICHUE.

®dusnka: Marepusi, SHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, H3OTOI,
PaMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYCCKU ypOBEHB, BEIIECTBO, TEIO, 00BEM, arperarHoe
COCTOSIHME BEIIECTBa, (PU3NYECKHE BEJIMYMHBI M EIUHUIIBI UX H3MEPEHUs, CKOPOCTb.

buonorusi: Kierka, opraHusM, 3KOocuUcTeMa, Ouocdepa, Makpo- M MHUKPOIIECMEHTEHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHuU3Me.

I'eorpadumsi: MuHEpabl, TOPHBIC MOPOJBI, MOJIC3HBIE HCKOIAEMBIC, TOILIMBO, PECYPCHI.

TexHonmorus: XuMUYECKasi MPOMBIILIEHHOCTh, METAJLTYPIHsi, MPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuraioB, CEIIbCKOXO03SMCTBEHHOE IMpou3BoOACTBO, nmuumeBad MNPOMBIIIIICHHOCTD,
(bapMaIIeBTI/I‘-IeCKaﬂ IMPOMBIINIJICHHOCTD, MMPONU3BOACTBO KOCMCTHYCCKHX Imperaparos,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrepuaiosB, SJICKTPOHHAaA IMPOMBIIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IlnanupyeMbie pe3yJbTaThbl OCBOEHHUSI MPOrPaMMbI

JInYHOCTHBIE Pe3yabTAThI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yabTaTaM OCBOCHHUS 00YJarOITUMHUCS
MporpaMM CpeaHero o0mero o0pa3oBaHUs (JTUYHOCTHBIM, METAMPEIMETHBIM H
npeaMeTHBIM). HaydHo-MeToaudeckoil OCHOBOM ISl pa3pabOTKH IIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHHS TIPOTPAMM CPETHEr0 00IIero 0O0pa30BaHUS SIBISETCS CUCTEMHO-AESITEIIbHOCTHBIHN
TTOIXO/I.

B cootBercTBUU C CUCTCMHO-ACATCIBbHOCTHBIM IIOJAXOAOM B CTPYKTYPC JTUUYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS TpeMeTa « XMMUsD) Ha YPOBHE CPEIHETO 00IIero oopazoBaHus
BBIJICJICHBI CIIEYIOIIHNE COCTABIISIIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOW TpakJIaHCKOW HIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUHN JIMYHOCTH HAa OCHOBE
KITFOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TPAIUIUil 0a30BOM HAYKH XUMHH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIMXCS PYKOBOJICTBOBATHCA B CBOECH JESATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHU, MPUCYIIUMHU LIEIOCTHON cUCTEMEe XUMHUYECKOTO
o0paszoBaHus;

HaJIM4Yue IPaBOCO3HAHUS SKOJOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTABUTH 1I€NIU U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHUS MpeaMeTa « XUMUS) JOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCIHUTATENBbHOMN NEATENILHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKUMH,
COLIMOKYJbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU [IEHHOCTSAMU U Ui€ajaMH POCCUHCKOTO
Ipa)KJaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIIECTBE HOPMAMHU U IIPAaBUJIaMU TIOBEICHUS,
CHOCOOCTBYIOUIMMU TPOIIECCaM CaMOIIO3HAHUS, CaMOPAa3BUTHUS M HPABCTBEHHOT'O
CTaHOBIIEHUS JIMYHOCTU O0YJAIOIINXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OMBITA TMO3HABATETIBHOM U MPAKTHYECKOW AEITETbHOCTU OOyYaroIInXcs
M0 peanu3aliy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS:

OCO3HaHUs OOYYAIOMIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX IpaB U OOS3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MPABONIOPSIKY;
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MIPEJICTABJICHHS O COIMATBHBIX HOPMAaX M MPaBHIIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOH NEATEIHHOCTH TPH CO3JAaHUU YUCOHBIX
MIPOEKTOB, PEIICHUH y4eOHBIX U TO3HABATEIBHBIX 3a/a4, BBIIIOJIHCHUH XUMHUYECKHX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTyMEHTBI IPYTHX
MIPY aHATTN3€ PA3JINYHBIX BUJIOB YICOHOH JEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAydHOMY HACIEIHIO OTCUYSCTBECHHOU
XUMHHU;

YBOXCHHSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU W IMPAKTHICCKOTO MPUMCHCHHS
XHMHH, OCO3HAHUS TOTO, YTO JOCTIKEHHUS HAYKU €CTh PE3yIbTaT JUTHTEIBHBIX
HAOJTIOJICHUH, KPOTIOTIUBBIX IKCTIEPUMEHTATBHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Aa YIEHBIX U
MIPAKTHKOB;

WHTEpeca W IMO3HABATEIHHBIX MOTHBOB B TIOJYYEHHUU W TOCIEAYIOIIEM aHATN3e
MH(OPMAIIAHN O MTEePEIOBHIX JOCTHKCHHSIX COBPEMEHHONW OTEYECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYalllW, CBSI3aHHBIC C XWUMHYSCKUMH SIBICHHSMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE MOBEJCHUE U TIOCTYIIKH CBOUX TOBAPHIICH C IMTO3UIHI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEACTBUN STUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHMMAaHMSI [ICHHOCTEH 37I0pOBOTO M 0€301MacHOT0 00pa3a )XKM3HU, HEOOXO0IUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3WYECKOMY M TCUXHYECKOMY 370POBBIO;

coOmoieHns MpaBuil 0€30MacHOrO0 OOpaIleHHs] ¢ BEIIECTBAMH B OBITY, TOBCETHEBHOM
YKU3HU U B TPYIOBOM JIEATEIHLHOCTH,

MMOHMMAaHHMS [ICHHOCTH MPaBUJI MHANBUYaTbHOTO U KOJUICKTUBHOTO 0€301MacHOTo
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TIOCIICJICTBUA W HENPHATHS BPEAHBIX MPUBBIUEK (YIMOTPEOJIECHUS aIKOTOJIA,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEI0BATEIbCKOM NEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTaHOBKHM HA aKTHUBHOE y4YacTHE B PELIEHUH MPAKTUYECKUX 3a]ad COIHAIbHOM
HaIIpaBJICHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil pa3NuyHOro poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBXKEHHUS K TPYY, JTIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOM IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAWBHIYaTbHON TPAEKTOPUHU 0Opa30BaHMUsI,
Oynymiel mpodeccun M peanu3alud COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C y4ETOM
JTUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XMMHUU, MHTEPECOB U MOTpeOHOCTEH 0OIIecTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS
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HKOJIOTUYECKU I1eJIeCOO0Pa3HOTr0 OTHOLICHHS K MPHUPOJE, KaK HCTOYHHKY
CYLIECTBOBaHUS KU3HU Ha 3eMIIE;

MMOHUMAaHUS TJIOO0ATBFHOTO XapakTepa SKOJOTHYECKHX MPOOIeM, BIUSHUS
SKOHOMMUECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMATIBHON CPEJIbl;

OCO3HAHUsI HEOOXOJAMMOCTH HCIIOJIB30BAHUS JOCTIKCHUN XUMUU JI PEIICHUS
BOIIPOCOB PALlMOHAIILHOTO MPUPOA0IOIb30BAHUS;

AKTUBHOTO HEMPUSTHS JIEUCTBHUM, MPUHOCIIIMX BPEI OKpPYKAlolled MPUPOTHOU Cpee,
YMEHHUS TMPOTHO3UPOBATH HEOJIATOTPHUATHBIC SKOJOTUYECKUE IMOCIEICTBHS MPEANPUHUMAESMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, IKOJOTHYECKON KYJIbTYPHI, OTIBITA
JESITETFHOCTH JKOJIOTUUECKOW HAINpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU B
MMO3HABATEIHLHOM, KOMMYHUKATUBHOM M COIMAILHON MTPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSTH UJICOJIOTUN XeMOo(poOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MMOHUMaHMSI CTIEU(UKH XUMUN KaK HAyKH, OCO3HAHUs €€ posii B (HGOPMUPOBAHUH
PaIMOHAIBLHOTO HAYYHOTO MBIIIJICHHSI, CO3AaHUM LEIOCTHOTO MpPEJCTaBIeHUs 00
OKPYXaIOIeM MHPE KaK O €IMHCTBE MPUPOJIBI M YETIOBEKA, B TIO3HAHUHU TIPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoodieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU JJIsi COBPEMEHHOM UBUIIN3ALUU: B €€
T'YMaHUCTHYECKON HAMpPaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHUU HOBOM Oa3bl
MaTepUAIbHOM KyJIbTYphI, PEIICHUU TI00ANbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YEJIOBEYECTBA — CHIPhEBOM, SHEPTETHUUECKOM, TTUIIIEBON 1 AKOJIOTHIECKOM 0€301MacHOCTH, B
Pa3BUTUM MEAULIMHBI, 00ECHEUYEHUN YCJIOBHM YCIEIIHOTO Tpyda U SKOJOTMYECKU
KOM(OPTHOH KM3HU KaXKIOTO YJIeHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJOB MO3HAHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJy4yaeMble 3HAHUS
JUIA aHanu3a U OOBSICHEHMs SBICHUI OKPYKAIOLIEro MHpa M MPOUCXOISIIUX B HEM
W3MEHEHU, YMEHHs JielaTb 0OOCHOBAHHBIE 3aKIIOUYEHHsS HAa OCHOBE Hay4yHBIX ()aKTOB U
HMMEIOIINXCS JAaHHBIX C LEJbIO MOJTYyYeHUs TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONb30BaTh XMMHUYECKHE 3HAHUSA JJISI PELICHHS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON A TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIIPEPhIBHOMY 00Opa30BaHHIO M caMOOOpa30BaHUIO, K
AKTUBHOMY IOJIyYEHHMIO HOBBIX 3HAHHMM 10 XMMHUHU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEeOHOCTAMHU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3iMYHBIX cdepax MnpodeccuoHaATbHON
NEeSATENbHOCTH.

MeTanpeaMeTHbIe pe3yabTaThl

MertanpeaMeTHbIE pe3yIbTaThl OCBOEHUS y4eOHOTO IpeaMeTa « XMMUS» Ha yPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HauYUMBbIe i1 (HOPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXAUCIUIIITUHAPHBIE
(MexmpeaMeTHbIe) OOIIeHAYYHBIE MOHSATHS, OTPaKAIOIINe
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LEJIOCTHOCTh HAYYHOH KapTHHBI MUpPA U CIeUU(UKY METOI0B IMO3HAHMSI, UCTIOJIb3YEMbIX B
€CTeCTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPTus, SBJIEHHE, MPOLECC, CHCTEMa, HayYHBIN
(baxT, IPUHLIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeI0BaHKEe, HAOIIOICHHE,
M3MEpEHHUe, SKCIEPUMEHT U JIpyTHue);

YHUBEpCaJbHBIE ydeOHbIE NeicTBUS (IO3HABAaTEIbHbIE, KOMMYHUKAaTHBHBIC,
perynsTuBHbBIE), oOecrieunBarone (GopMupoBanne (YHKIIMOHATHHONH T'PaMOTHOCTH H
COLIMABHOM KOMITETEHIIMH 00yYaroInuXcs;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOJIB30BATh OCBOCHHBIC MEXIMCUUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIC YUeOHBIC ICHCTBHS B IO3HABATEIILHOM 1
COLIMAJIBHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHIE YHUBEPCATHHBIMHI YUCOHBIMH
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMH U PETYJISITHBHBIMU JICHCTBHUSIMH.

IMo3naBaTebHbIE YHHBePCAJIbHBIE YUeOHBbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSATENBHO (GOPMYITHPOBATH U aKTYaJIM3UPOBAThH MPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIENATH IIeTN IeATEIILHOCTH, 33a1aBast MapaMeTphl U KPUTEPUH UX JOCTIKEHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCTIOH30BATh TIPU OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIIIIJICHHS — BBIICIATh
XapakTepHbIe TPU3HAKU TOHSITUH W YCTAHABJIMBATH WX B3aUMOCBS3b, HCIIOJIE30BAThH
COOTBETCTBYIOIIHE MMOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB ¥ SIBIICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPUHU ISl KIacCU(UKAMK BEHIECTB MU XUMHUYECKUX
pEeaKIuii;

yCTaHaBJIMBaTh NPUUYUHHO-CIIEJACTBEHHBIE CBA3M MEXKIY HM3Y4aeMbIMU SIBICHUAMU;

CTPOMTBH JIOTUYECKUE PACCYXKICHUs (MHAYKTUBHBIE, IeAYKTUBHBIE, 10 AaHAJIOTHN),
BBISIBJIATE 3aKOHOMEPHOCTH U IPOTHBOPEUHUS] B PACCMATPUBAEMBbIX SIBICHUSX,
(opMynHpOBaTh BBIBOBI U 3aKIIIOYEHHUS;

IIPUMEHATh B INpOLIECCe NO3HAHUSA, UCIOJb3yeMble B XMMHMU CHMBOJIMYECKHE
(3HaKOBbIE) MOJIEIIH, IPEOOPA30BBIBATH MOJAEIbHBIE IIPEICTABICHUS — XUMUYECKUIN 3HAK
(cuMBOJI) 271eMeHTa, XUMHUecKass (GopMysa, ypaBHEHHE XUMHUYECKOH peakuuu — IpH
peleHnH y4eOHBIX M03HABATENIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MO/JICIIbHBIE
IIPEJCTABICHNUS JJIS BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3Yy4aE€MBbIX BEIIECTB U
XUMUYECKUX peaKIHii.

Ba3oBble ucciiegoBaresibckue 1eHCTBUS:

BJIaJIeTh OCHOBaMHU METOJIOB HayYHOI'O IIO3HAHUS BELIECTB U XUMHUECKUX PEaKLUii;

¢dbopMynupoBaTh LEIU W 3aJaud HMCCIEIOBAHUSA, MCIOJb30BaTh IOCTABJICHHbIE U
CaMOCTOSATEJIBHO C()OPMYJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIa/IeTh HABBIKAMH CaMOCTOSTEIBHOTO IJIAHUPOBAHUS U TPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsS HaOJIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO IPOTHO3MPOBATh €r0 pe3yabTar, (GOpMyIHpoBaTh OOOOIIEHUS U BBIBOIbBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIA OTUYET
0 Ipo/IeTIaHHOM padoTe;
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pUOOPETaTh OMBIT YIEHUYECKON MCCIIeI0BATEIbCKON U MTPOEKTHOM e TeNbHOCTH,
MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHUS
IIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [T03HAHUSI.

Padora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHPOpMANMU (HAYIHO-TIOMYISIpHAs
JuTepaTypa XMMHUYECKOIO COJEp)KaHus, CIpaBOUHble mocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBATh MHPOPMALMIO PA3IMYHBIX BUJIOB U (OPM IPEICTABICHUS, KpDUTUUECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(bopMyHpOBAaTh 3aPOCHl ¥ MPUMEHSTH Pa3IMYHbIE METO/IbI IIPH MTOUCKE U 0TOOpPE
nHpOpMaIKy, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

MpUOOpPETaTh OMBIT MCHOJb30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy MpelcTaBiIeHHUs HH(opManuu
(cxembl, rpaduky, JUarpamMmbl, TaOJIUIIbI, PUCYHKH U JIpYTHE);

HCII0JIb30BaTh HAy4YHBIM SI3bIK B KaueCTBE CPEJCTBA MpU pabdoTe C XUMHUYECKOH
nH(popmalen: TPUMEHSTh MEXIPEeIMETHbIE (PU3NUECKUE U MATEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, POpMyIIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHUE CPEICTBA HATJISAHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJTaeMOW TEMBI B XOJ€ Juajora W/Wuiu
JMICKYCCHH, BBICKa3bIBaTh WU, (GOPMYIUPOBATh CBOU MPEATIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHUS TIPEUIOKECHHOH 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEH DPE3Yy/IbTATOB IO3HABATEIBHOM NEATENBHOCTH, MOTYYECHHBIX
CaMOCTOSITEJIBHO MM COBMECTHO CO CBEPCTHHKAMH IIPH BBIIOJHEHUH XUMUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO MCCIEAOBAHUIO CBOMCTB M3ydyaeMbIX BEIIECTB,
peanu3anuy y4eOHOro mpoekTa U (opMyIHpoBaTh BBIBOABI MO PE3yJIbTaTaM HMPOBEAEHHBIX
UCCIIEIOBAaHUI MyTEM COIIACOBaHMS MO3MIUI B X0Jie 0OCYKIEHHS U OOMEHa MHEHUSMHU.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YYeOHbIE 1eHCTBUA

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYLIECTBIATH CBOKO ITO3HABATEIIBHYIO JESATECIBHOCTD,
ompenenss e€ LeNu U 33ha4d, KOHTPOJIMPOBATH U IO Mepe He0OXOAUMOCTU
KOPPEKTHPOBATh PEJIaraeMblii aITOPUTM JEHCTBUI NPH BHITIOJIHEHUH YY€OHBIX U
HCCIIeI0BATEIbCKUX 3a/1a4, BBIOMpaTh Hanbosee A3pHEeKTUBHBIN CIIOCO0 UX pEHICHUs C yIETOM
IIOJIy4EHUS HOBBIX 3HAHUM O BEIIECTBAX U XMMUYECKHUX PEaKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEHM IESITEIBHOCTHM Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IIpenmerHbie pe3yJibTaThI

10 KVIIACC

[IpenMeTHbIe pe3ynpTaThl OCBOCHMSI Kypca «OpraHudeckas XMMUs OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOI COCTaBIISIONIEN €CTEeCTBEHHO-HAYYHON
KapTHHBI MUPA, POJIM XUMHUH B NO3HAHUY SIBICHUM IPUPO/IBI, B POPMUPOBAHUM MBIIIJICHUS U
KYJIBTYpBl TUYHOCTH, €€ (PYHKIIMOHATIBHOM IPaMOTHOCTH, HEOOXOAUMOM JUIs pelIeHus
MPAKTUYECKUX 3aJad M IKOJIOTUYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 37I0POBBIO U
MIPUPOJHOM CPEE;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHH, KOTOpask BKIIOYAET: OCHOBOIIOJIAratoInue
NOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JEKTPOHHas 000JI0uKa aToma, MOJIEKyIa,
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BaJICHTHOCTh, 3JICKTPOOTPHUIATEIILHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas Qopmyrna
(pa3BEpHyTas U CoKpaméHHas ), MOJIb, MOJIIPHASI Macca, MOJIIPHBINA 00BEM, YIICpOIHBIN CKETIET,
(GyHKIIMOHATBHAS TPYIITA, PATUKAT, U30MEPHsI, H30MEPbI, TOMOJIOTUYECKUH PSiJI, TOMOJIOTH,
YTJIEBOAOPOIBI, KUCIOPOA M A30TCOJEpIKAIINe COCIMHEHHs, MOHOMED, HOJIHMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIC COCTUHCHHSI ); TCOPUU M 3aKOHBI (TCOPHS CTPOCHUS
oprannveckux BemiectB A.M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHH,

MHPOBO33PECHUYECKUE 3HAHUS, JIOKAIIHEC B OCHOBE MOHUMAHHS MPUYNHHOCTH W
CUCTEMHOCTH XUMUYCCKUX SIBIICHUH, (PAKTOJIOTUICCKHE CBEJCHUS O CBOWCTBAX, COCTAaBe,
MOJIyYCHUU M Oe30TacCHOM UCIOJIH30BAHUU BAKHEHIINX OPraHWYCCKUX BEIISCTB B OBITY U
MPAKTUIECKOH JIEATEIILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMCHHI BBISBIISITh XapaKTePHBIC TPHU3HAKU ITOHSATHH,
YCTaHABIIMBATh WX B3aMMOCBS3b, WCIOJB30BATh COOTBETCTBYIOIINE TIOHATHS TIPH OTIHMCAHHUU
COCTaBa, CTPOCHUS U MPEBPALLIEHUI OPraHUYECKUX COCTUHEHMUII;

c(OPMHUPOBAHHOCTh YMCHHI HCIOJIb30BAaTh XHUMHUYECKYI0 CHMBOJIUKY JUISI COCTABJICHHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOM) (GOpMYIT OPraHUIECKUX BEIICCTB
¥ YpPaBHCHHH XUMHYECKHX PEaKIHid, W3TOTaBIMBATh MOJCIH MOJEKYJ OPraHWYECKUX
BEIIECTB JUIS WJUTFOCTPAIIUU MX XUMHYECKOTO W IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMECHHH YCTAaHABIMBATH NPHHAICKHOCTh M3Y4SHHBIX
OpPraHUYeCKUX BEIIECTB IO WX COCTaBY M CTPOCHHUIO K OTPEAEIEHHOMY Kiaccy/Tpymre
COeMHEHUH (YTrIIeBOIOPOJIBI, KUCIOPOJ W A30TCOJEpIKAIINE COCTUHECHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHECHHS), JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOW
nomenkiarype (IUPAC), a Takke mpUBOAUTH TPUBHAIIbHBIE HA3BaHUS OTICIBHBIX
OpraHUYeCKUX BEUIECTB (3TUJICH, MPOITUIICH, alleTUIICH, STUIICHTIINKOIb, TIIUIEPUH, (DeHOT,
dbopmanperu, aneTalblIeTHl, MypaBbHUHAsS KHCIIOTA, YKCYCHAsi KHCIIOTa, OJICMHOBAs

KHCJIOTa, CTEApPUHOBAsI KUCIIOTA, TITF0K03a, (PYKTO3a, Kpaxmall, [eJUTI0II03a, TIIHIIHH);

Cc(OPMHUPOBAHHOCTH YMEHHSI ONIPEACTATh BUIBl XHMUYECKON CBSI3U B OPraHHYECKUX
COCIIMHEHUSX (OJJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMCHUSI TPUMEHSTHh MOJOXCHUS TEOPUU CTPOCHHS OPTaHUYCCKUX
BenectB A.M. byriepoBa st 0OBSICHEHHsI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT X COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMECHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3MYECKHE U
XUMUYECKHAE CBOMCTBA THITMYHBIX TPEJICTABUTEIICH Pa3IMYHBIX KJIACCOB OPraHMUYECKUX BEIIECTB
(MetaH, aTaH, ATHIIEH, IPOTIHIICH, alleTUIeH, Oyraauen-1,3, metunOyraauen-1,3, GeHzomn,
METaHOJI, 3TaHOJ, STHJICHIJIUKOJb, TJIMIEPHH, (DEHOJI, aneTaabIerull, MypaBbuHas U
YKCYCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJUIHJI03a, aMHHOYKCYCHAs! KUCIIOTA),
WLTIOCTPUPOBATh TCHETHUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHHSMHU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(hOpMUPOBAHHOCTh YMEHHsSI XapaKTePHU30BaTh UCTOYHUKU YTIEBOIOPOTHOTO CHIPbS
(HedTh, MPUPOIHBIN ra3, yrojb), CIOCOOBI UX MEpepabOTKH U IMPAKTUYECKOE MPUMEHEHHe
MIPOIYKTOB MepepadoTKH;

c(hOpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BHIUUCICHUS 110 XUMUYECKIM YPaBHEHUSIM
(Macchl, 00bE€Ma, KOMMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMHU MO H3BECTHBHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB HWIIM MPOIYKTOB PEAKIUN);
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c(hOpPMHUPOBAHHOCTh YMEHHI BIAJCTh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOaxX
Hay4HOTO MO3HAHUS, UCHOJb3yEMbIX B XUMHUH MPU U3YyYCHUU BEIECTB U XUMUYECKUX SIBICHUU
(mabnrofeHre, M3MEPEHHE, IKCIICPUMEHT, MOJCITUPOBAHUE), MCIOJIb30BATh CUCTEMHBIE
XUMUYECKUE 3HAHUS JJIsi NPUHSATUS PELICHUM B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMCHHI COOIOAATH TpaBUia IOJIB30BAHUS XUMHUYECKOW TOCYI0M
1 1ab0paTOpHBIM 000PYIOBAHHUEM, a TAKKE MTPaBUIIa OOPAIICHHUS C BEIICCTBAMH B COOTBETCTBUU
C MHCTPYKIHUSMU IO BBITIOJHEHUIO TA00PATOPHBIX XUMUUECKHUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMCHHH IJIAHUPOBATh M BBHIMOJIHATH XUMHYCCKHHA SKCIICPUMEHT
(TIpeBpallieHrsi OPraHUYeCKUX BEIIECTB IMPU HArpeBaHUU, TOJYUYCHHE STUIICHA U U3Yy4CHHE
€ro CBOMCTB, KaueCTBEHHbBIC PEAKIIMU OPTaHWYECKUX BEIIECTB, ACHATYypalus OCJIKOB TpU
HarpeBaHWH, I[BETHBIE pPEaKIMU OEJIKOB) B COOTBETCTBUH C MPABHJIAMU TEXHUKU
0€30MacHOCTH MPH 0OpaIIEHUH C BELIECTBAMH U Ja0OPaTOPHBIM 000pyI0BaHUEM,
MPEACTABIIATh PE3YAbTAThl XUMUUYECKOTO JKCIEPUMEHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIINX PEAKIIUi U POPMYyTUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJTU3UPOBATH XMUMHYECKYIO WH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nHpopManuu, MIHTepHeT U apyrux);

c(hopMUPOBAHHOCTh YMEHUH COOJIOIATh MPaBHJIa YKOJIOTHUECKH IIeJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJAOBOH JEATEIHLHOCTH B IEISIX COXPAHEHHS CBOETO 3/I0POBhS U
OKpY)Karolled MpUPOJHOM Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE
OpraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMast cMblch nokasarens [1/1K,
MOSICHATh Ha MpUMEpax crnocoObl YMEHBIIEHUS U TMPEIOTBPALEHUS HX BPETHOTO
BO3/ICHCTBUS HA OPraHU3M YEJI0BEKA;

JUig 0Oydarouuxcs ¢ OTPaHUYEHHBIMHU BO3MOKHOCTSIMHM 3/I0POBBS: YMEHUE NPUMEHSThH
3HaHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB M XMMHYECKUX SIBJICHMIA;

JUTSL CIICTIBIX U CIA0O0BHUIANINX OOYYaIONMIUXCS: YMEHHE HCIOJIB30BaTh pelibe(HO
TOYEYHYIO cucTeMy obo3Hauenuit JI. bpains ais 3anucu xumudeckux Gpopmyi.

11 KIIACC

[IpenmerHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIIas u HeopraHudeckas XUMUS)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O XUMUYECKOW COCTABISIOUICH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHUpa, POJIM XMMUU B TIO3HAHUU SIBICHUM MPHUPOAbI, B (HOPMHUPOBAHUU
MBIILJICHUS. U KYJAbTYphl JTUYHOCTH, €€ (PYHKUIMOHAIBHON I'PAaMOTHOCTH, HEOOXOIUMOW MaJist
pelIeHHUs MPAKTHYECKUX 3a/7a4 M HKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPask BKIKOYAET: OCHOBOIIOJIAr ak0l1e
MOHATHS (XMUMHUYECKUH 3JIEMEHT, aToM, H30TOI, S-, P-, d- 3JIEKTpOHHBbIE OPOUTAIIH ATOMOB,
MOH, MOJIEKYNla, MOJb, MOJSIPHBI 00BEM, BaEHTHOCTH, YIEKTPOOTPUILIATEIHHOCTh, CTENEHBb
OKHUCJICHUS, XUMUYecKasi CBS3b (KOBaJIGHTHAs, HOHHAs, METAJUIMUECKasi, BOJOPOIHAS),
KpUCTaJUTMYECKas PelI€TKa, TUIIbl XUMUYECKUX PEAKIUN, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJEKTPOJUTUUECKAS] NUCCOLMALUSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMUMHUYECKON peaklMM, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
ANEKTPOJIUTUYECKON AUCCOLMALMH, Iepuoandeckuii 3akoH .M. MenzaeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU MTPU XUMHUUYECKHUX
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peakuusixX), 3aKOHOMEPHOCTH, CAMBOJIMUYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKUE 3HAHUS,
JieXKaIMe B OCHOBE MOHUMAHUS MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
(hakToIOrMYecKre CBEJICHHUS O CBOMCTBAX, COCTaBE, MOJTYICHUU U O€30TIaCHOM UCTIOIh30BaHUU
BOKHEUIIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JESITEIIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMCHHI BBISBIISITh XapaKTCPHBIC MPHU3HAKA TOHSATHUH,
YCTaHABIUBATh MX B3aHMMOCBS3b, WCIIOJIH30BATh COOTBETCTBYIOIIME TOHSTHS TPHU ONMUCAHUU
HEOPraHMYECKHUX BEIECTB U UX MPEBPAILICHUI;

c(OPMHUPOBAHHOCTh YMCHHI HCIIOJI30BaTh XMUMHUYECKYI) CHMBOJHUKY JUISI COCTABIICHUS
dbopMysT BEIIECTB M ypPaBHEHHH XUMHYECKHX PEaKIUN, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHManbHbIEe Ha3BaHUs OTHAEIbHBIX HEOPraHMUECKHUX BEIIECTB (yrapHbIii ras,
YTJIEKHUCIIBIN Ta3, aMMUaK, TramiéHas U3BeCTh, HeTaléHas U3BeCTh, MUTHEBASI COJIA, TUPUT U
pyrHe);

c(hOpMUPOBAaHHOCTh YMEHHUHN OMPENENATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3TMYHOTO COCTaBa, BUI XUMUYECKOM CBS3U
(koBaJIeHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHAS) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKOM PeIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs!, MOJICKYJISIpHAsI, HOHHAS,
MeTaJUTMYecKas ), XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTraHUIECKUX COCTMHEHUI,

chopMUPOBAaHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAIICKHOCTH HEOPTraHUIECKUX
BEIIIECTB M0 MX COCTaBY K OMNPEACIEHHOMY KJIAacCy/TPyMIe COECIWHEHUU (TIPOCThIE BEIIECTBA
— METayulbl ¥ HEeMETAJIJIbl, OKCHJbI, OCHOBAHUs, KUCIOTHI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

chopMUPOBAHHOCTh YMEHHUH pPACKPHIBATH CMBICT TepHoaudeckoro 3akona J[.H.
MenneneeBa 1 IeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIHH;

chOpMHUPOBAHHOCTh YMEHHMI XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mepuonos Ileproauueckoit cUCTEMbl XUMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa, HCHONbB3Ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUUCCKHE
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB U UX
COEIMHEHUH 0 mepuoaam u rpyniam l[lepuoanyeckoin cucteMbl XUuMHUECKUX dieMeHToB J[. M.
Menneneena;

cOpMHUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKAATh CYLICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXAY HEOPraHMYECKMMHU BEIIeCTBAMHU C MOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

chOpMUPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATh XUMHUUYECKUE PEAKIUU MO Pa3IHMYHBIM
MpHU3HaKaM (YUCIy M COCTaBYy peardpyrolluX BEIIeCTB, TEIIOBOMY 3(PQeKTy peaxiu,
W3MEHEHUIO CTENEHEeW OKHCIIEHMsSI AJIEMEHTOB, 0OpPaTHMMOCTH PEAKIMH, yIaCTHIO
KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISTh yYpaBHEHUS PEAKIUI pPa3ITUYHBIX TUIIOB, MOJIHBIE
U COKpaliéHHbIE YpaBHEHUS pEaKIMii MOHHOrO OOMEHa, YYWTHIBAas YCIIOBHUSA, MPU KOTOPBIX
9TH PEAKLUU UIYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHM IMPOBOIUTH PEAKIMH, MOATBEPIKAAIONNE KaueCTBEHHBIN
COCTaB Pa3IMYHbIX HEOPIraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MTyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX pACTBOPAaX HEOPraHMUECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJBHBIX PEAKIIUH MOCPEACTBOM COCTABIEHUS IIEKTPOHHOTO OajaHca STUX PEaKIuii;
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c(OPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuu
OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEUICHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTHU OT
BHelHero Bo3aeiicTBus (nmpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTePHU30BaTh XUMUYECKUE MPOIIECCHI, JISKAIUE B
OCHOBE TPOMBIIIJIEHHOTO TOJYy4eHUs CEPHON KHUCIOThI, aMMHaKa, a TaKkKe
c(OPMHUPOBAHHOCTH MPEACTABICHUHN 00 OOIIMX HAYIHBIX MPUHITUTIAX U IKOJIOTUICCKUX
po0eMax XUMUIECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUH MPOBOJUTE BBIUYUCIICHHSI C UCTIOJIE30BAHUEM TIOHATHS
«MaccoBasi J0Jis BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUN Ta30B MPU XUMHUECKHX
peakIusIX, MacChl BEIeCTBA UM 00BEMA ra30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe
U 00BEMY OJTHOTO U3 YUYAaCTBYIOIIMX B PEAKIIUHU BEIIECTB, TEIIOBOTO d(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHUS MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTHH,

chopMUPOBAaHHOCTh YMEHHUH COOJIIOaTh MpaBUiia TOJB30BaHUS XUMHUYECKOU MOCYI0U
1 1a00paTOpHBIM 000PYAOBaHUEM, a TAKXKE MTpaBUiIa OOpaIIeHus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJTHEHUIO TA0OPATOPHBIX XUMHUUECKHUX OTIBITOB;

c(hOpMUPOBAaHHOCTh YMEHHUH IUTAHUPOBATH U BBITOJHATH XUMUYECKUM DKCTIEPUMEHT
(pasznokeHue MepoKCUAa BOJAOPOJa B MPHUCYTCTBUHU KaTallM3aTopa, ONpeAesieHHUEe Cpeabl
pPacTBOPOB BEMIECTB C TMOMOIIBIO YHUBEPCATBHOTO WHIUKATOPA, BIUSHUE PA3THIHBIX
(hakTOpOB Ha CKOPOCTh XUMUUYECKOW PEAKIINH, PEAKIIMA HOHHOTO 0OMEHa, KaYeCTBEHHBIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMaM «MeTaie» u «HemeTtamib») B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MTaCHOCTH MIPH OOPAIICHNH ¢ BEIIECTBAMH H JIA0OPATOPHBIM
00opy/nOBaHUEM, TPEACTABIATh PE3YNbTaThl XMMHYECKOIO 3KCIIepUMEHTa B GopMe 3amucu
YpaBHEHUN COOTBETCTBYIOUIMX pPEaKIHUil U
(dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHM KPUTHYECKH aHaJIU3UPOBATHh XMMHUYECKYIO MHPOpPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM KOMMYyHUKauuu, HTepHET 1
JPYTHX);

chOpMUPOBAHHOCTh YMEHUI COOJIIOIaTh IPaBHIIa HKOJIOTHUECKHU 1EIecO00pa3HOro
MOBECHUS B OBITY U TPYAOBOMU AEITEILHOCTH B LIENSIX COXPAHEHUSI CBOETO 370POBbS U
OKpYXarolleld MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3ACHCTBUSA HAa JKHUBBIC
OpraHu3Mbl ONpENEIEHHBIX BEUIECTB, MOHMMas cmblci mnokaszatens [IJIK, moscHATe Ha
puMepax CrnocoObl YMEHBIICHHS U NPEJOTBPAIICHHS HUX BPETHOrO BO3JCHCTBHUS Ha
OpraHu3M 4YeJIOBEKa;

JUis 0Oydarouuxcs ¢ OTPaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBS: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XMMHYECKUX SIBJICHHIA,

JUIS CJETBIX W CIA0OBUIAIINX OOYYArOIIMXCS: YMEHHE HCIOJB30BaTh pelbeHO
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

TemaTu4eckoe NIIAaHKPOBaAHHUE

10 kacc
Ne | HammenoBanue Moayab Koua- Buabl npoBepo4yHbIX padoT
pa3aesioB H TeM pabdouei BO
n/n IIpakTnyeckn | KoHTpPOIbHBI
NPOrpaMMblI NPOrpaMmbl 4aco
e padoTbl e padoThI
BOCIIUTAHUS B
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«IxoabHBbII
YPOK»
1 8 ceHTsa0ps- 3
Teoperuyeckue MexnyHapoaHbl
OCHOBBI 1 JIEHb
OpraHuvecKou pacupoCcTpaHeHn
XUMHHU sl TPAMOTHOCTH
2 12 1 1
Yr1eBo10poasl
3 | Kuciopoacoaep:xain 13 1 1
e OpraHuvecKue
CoeNHEeHUsI
4 11 ssaBaps- 3
Bceepoccuiickuii
JICHb
A3oTcoaepKalue 3aI0BETHUKOB U
OpraHuvecKue HAITMOHATLHBIX
COeMHEHUsI MapKoB
5 7 ampensi- 3
Bcemupnbrit
BbIcOKOMOJIEKYISIPH | pepy, 3/I0pOBBSI
ble COeTMHEeHN s
HTroro 34 2 2
11 kaace
Ne | HammeHnoBanue Monyab padoyeit | KoJ-Bo Buabi npoBepoYHbIX padoT
pa3iesoB U TeM NPOrpaMmblI 4yacos
/i | phorpamMmsl BOCIIMTAHHUS
«IIKkonLHb1i IpakTnyeckne | KoHTpobHbIE
YPOK» padoThI padoThI
1 | Teoperuueckue 8 ceHTs0ps- 13 1 1
OCHOBEI XUMUU MexayHapoHbIf
JeHb
pacnpocTpaHeHus
rPaMOTHOCTH
2 | Heopranuueckas 17 2 1
XUMHUS
3 | XuMus ¥ )KU3Hb 4
Hroro 34 3 2

Y4eOHo-MeToAMYECKOE 0O0ecnieueHne 00Pa30BaTeILHOIO0 Mpouecca

Oo0s3aTenbHBIC y4eOHBbIC MATEPHAJIBI VI YYCHHKA

YyeOHuKH
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Xumus. 10 kmace : yue0. uist 001meo0pa3oBar. OpraHu3aiuii ¢ TPUIIOKEHUEM Ha 3JICKTPOH.
nocutene (DVD) : 6a3oBsriii ypoBenb / I.E. Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemienue,
2022.

Xumus. 11 kmace : yueb. s o0meoOpa3oBaT. opraHu3auil ¢ MPUIOKCHHEM Ha AIISKTPOH.

Hocutene (DVD) : 6a3oBelit yposens / I.E. Pymzurtuc, ®.I'. ®enpaman. — M.: [Ipocsemnienue,
2014.

MeTtoanyeckue MaTepUAJIbI A5 YUYUTeEA

DJIEKTPOHHBIE pecypchl

1) http://window.edu.ru/

2) https://resh.edu.ru/

3) https://uchebnik.mos.ru/

4) https://www.yaklass.ru/

5) http://nrc.edu.ru/est/r4/index.html
6) http://www.floranimal.ru/
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