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COJAEPKAHUE YYEBHOI'O ITPEIMETA

10 KJIACC
OPI'AHHUYECKAS XUMUA
Teopernueckue 0CHOBBI OPraHHMYeCKOH XUMHH

HpeI[MeT 0pI“21HPI‘-I€CKOI>i XUMUH: €€ BO3HHUKHOBCHHC, Pa3BUTHUC U SHAYCHUC B ITOJTYUCHUHN
HOBBIX BCHICCTB W MATCPUAIIOB. Teopm{ CTPOCHUA OPraHUYCCKHX COC,I[I/IHGHI/Iﬁ A. M.
EYTJ'IGPOBEI, €€ OCHOBHBIC ITOJIOXKCHUS. CTp}’KTypHLIC (bOpMyJ'IH OpPraHU4YCCKHUX BCIICCTB.

FOMOJIOFI/ISI, HN30MCpHUH. XuMudeckas CBSI3b B OpraHN4YCCKUX COCAMHCHUAX — OAWHAPHBIC U

KpaTHBIC CBA3H.

Hpe,[[CTaBJ'IeHI/Ie 0 KJIaCCI/ICI)I/IKaI_II/II/I OpraHUYCeCKUX  BCIICCTB. HOMCHKJ'IaTypa
OpraHU4YCCKUX CO€OUHEHUI (CI/ICTCMaTI/I‘-IeCKaH) U TpHUBUAJIBHBIC Ha3BAHUA BaXXHEHIITHX

HpeHCTaBI/ITCJ'Ieﬁ KJIaCCOB OPraHNUYCCKHX BCUICCTB.

DKcrepuMeHTalIbHbIE METO/Ibl N3YUEHHMSI BELIECTB U UX MIPEBPALCHUI: 03HaKOMJIEHHE C
o0pa3liaMu OpraHUYeCcKUX BEILECTB U MaTepualaMi Ha UX OCHOBE, MOJIETUPOBAHHE MOJIEKYJT
OpPraHUYECKUX BEIECTB, HAONIOJEHMEe M OIUCAHHE JIEMOHCTPAI[MOHHBIX OIBITOB IO
MPEBPALICHUIO OpPraHMYECKUX BEIIECTB IpU HarpeBaHUM (IJIaBiI€HHE, OOYIJIMBaHUE U

TOpEHHE).
Yriaesoaopoasl

AnKaHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKUI pAA. MetaH u 3TaH — HpOCTCfIIJ.IHG

MMpCACTABUTCIIN AJIKAHOB: (1)PI3I/I‘-I€CKI/IG 1 XHUMHUYECKHE CBOMCTBa (peaKuI/m 3aMCIICHUA U

TOpPEeHMs), HaX0XACHNUE B IPUPO/IE, OJTyUeHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUH Psil. DTUIIEH U MIPOIMMIIEH — IPOCTEUIINe
MPEJICTABUTENIM AIKEHOB: (U3MYECKHME M XUMUYECKUE CBONCTBa (peakIu THAPUPOBAHUS,
raJIOTeHUPOBAHMUS, TUIpATAIINH, OKUCJICHHSI M TIOJIMMEPHU3AIINHN ), TIOJTYICHHE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u meTmnOyTaauen-1,3: cTpoeHne, BAKHEUIIINE XUMUYECKHE

CBOMCTBa (pCaKI_[I/I}I HOHI/IMepI/ISaHI/II/I). HOHY‘ICHI/IG CHUHTCTUYCCKOI'O KaydyKa U pC3UHBI.

AIIKMHBI: COCTaB M OCOOCHHOCTHU CTPOCHUA, TOMOJIOTHYECKHI pAA. AI_ICTI/I.IIGH —

MPOCTEHIINI TPECTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (PU3MUEeCKHe U XUMUYECKHE
CBOMCTBa (peaklMy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, TUIpATallii, TOPEHUs), TOJIyYEeHUE U

MPUMCHCHUC.



Apensl. benson: cocraB, cTtpoeHue, (pu3nUeCKHe U XUMHUYECKHE CBOMCTBaA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOIYYEHUE U NpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue cOUCMEA (peaKyu 2ai02eHupo8anUs U HUMpO8anus), noiydeHue
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckass CBsA3b MEKAY YIVIEBOAOPOAAMH,
IIPUHAICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoHbIe HCTOYHUKH YIIIeBO10po10B. IIpupoaHblii ra3 u nonyTHsle He(TAHBIE ra3bl.
Hedpts m e€ mnpoucxoxnaenue. CrnocoObl mnepepabOTKM HEPTH: IEPEroHKa, KPEKUHT
(TepMHUYECKHA, KaTAIMTHUECKUH ), muponu3. IIpoaykTel nepepaboTku He(TH, UX TPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITy. KaMEHHBII yroJib 1 IPOIYKTHI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI N3Y4YCHHSI BELECTB U UX IIPEBPALLCHUI: 03HAKOMIICHHE C
o0OpasmaMu IUIacCTMacC, KaydyKoB H pe3uHbl, Komekiuu «HepTtb» u  «Yromby,
MOJCIIMPOBAHNE  MOJIEKYJ  YIJIE€BOJAOPOAOB M  TaJOIE€HONPOU3BOIHBIX, IPOBEACHUE
IPAKTUYECKON pabOThl: OTY4YEHUE STUIIEHA U U3yUYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaumn.

Bbruuciienuss 1mo ypaBHEHHMIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIMYecTBa
HCXOJHOIO BELIECTBA WJIM NPOAYKTA PEAaKIMM 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIN IPOJYKTOB PEAKILIUN).

Kucnopoacoaepxamme oprannyeckie CoeiHHEHUs

[IpenensHbIe OHOATOMHBIE CIHUPTHI. METAaHON M 3TAHON: CTPOCHHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pPEeaKklMM C aKTUBHBIMHM METaJIaMH, FaJIOT€HOBOJIOPOIaMHU, TOPEHHE),

npuMeHeHue. BomoponHele cBA3M Mexay MojeKkylamMu cnuprToB. [leiicTtBue MeraHona u
3TAHOJIa HA OPIaHU3M YEJIOBEKa.

MHoroatroMHBIE CIIUPTHIL. OTHIIEHTIIUKOJIb U NIMOCPUH: CTPOCHUC, (1)I/I3I/I‘-ICCKI/I€ u
XUMHYECKHE CBOMCTBA (B33.PIMOI[€fICTBPI€ CO IICJIOYHBIMH MCTAJUIaMU, KAYCCTBCHHAA PCAKIIMA
Ha MHOTOATOMHbIE€ CHUPTHI). JleficTBHe Ha OpraHu3M uesioBeka. [I[puMeHeHue riaunepuHa u
STWJICHIJINKOJIS.

®eHo: CTpOEHHE MOJIEKYNbl, (U3MYECKHEe M XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpnerunpl U kemownsi. DopManbaeTua, alneTanbIeruj: CTpoeHHe, (QU3MUEcKue Hu
XMMHUYECKHE CBOMCTBA (pEaKkIMM OKUCIEHHS M BOCCTAHOBJIEHMS, KaueCTBEHHBIE PEaKIUH),
IIOJIyYE€HUE U IIPUMEHEHHE.

OaHOOCHOBHBIE IPEIENIbHbBIE KAPOOHOBBIE KUCIIOTH. MypaBbHHas U YKCyCHasi KUCIOTBHI:
cTpoeHue, (uznyeckue W XHMHUYECKHE CBOWCTBa (CBOWCTBa, oOmIMe Ui Kjacca KHUCIOT,
peakius 3TepuduKanum), mosyyeHue u npuMenenre. CreapuHoBast M OJICMHOBAs KUCJIOTHI KaK
NpeACTABUTCIIN BBICIIINX Kap6OHOBI)IX KHCIIOT. MBIa KaK COJIM BBICIITNX Kap6OHOBI>IX KHCIIOT,
UX MOIOLIEE ICUCTBHE.

CrnoxHble 3(UpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CI0XKHBIX 3(DUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poJib KUpPOB.

VYrneBoapl: cocTaB, Kiaccu(UKalMs YrieBOJAOB (MOHO-, OU- M TOJUCaXapHUiabl).
I'moko3a — mpocTedmmii MOHOCaxapHa: OCOOCHHOCTH CTPOEHHSI MOJIEKYJbl, pU3NYecKhe U
XHUMHYECKHe CBOMcTBa (B3aumozeiictBue ¢ ruapokcuaoM menu(ll), okucnenne aMMuauHbIM
pactBopoM okcuga cepebpa(l), BoccTaHoBieHUE, OpOXKEHHME TIIOKO3bl), HAXOXJECHUE B
MpHUpo/ie, IpUMeHeHue, Ouonornyeckas posb. @orocunres3. PpykTo3a Kak U30MEp TITIOKO3BI.

Kpaxmain u nesnironos3a Kak IpupoHble noaumepsl. CTpoeHne KpaxMaa U HEeJTH0I03BbL.
dusznuecKkue u XMMUYECKHe CBOMCTBA KpaxMaia (THIpOJIu3, KaUeCTBEHHAs PeakIus ¢ HOI0M).



DKcrepuMeHTaIbHbIE METO/bl M3y4eHHUS! BEUIECTB M MX IPEBPAIICHUIA: MPOBEIEHUE,
HaOJI0/IeHUEe U OMUCaHHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakiuu OJHOATOMHBIX CIHUPTOB (OKHCIeHUE 3TaHoda okcuaoM Mmeau(ll)), MHOroaTOMHBIX
cnupTOB (B3auMojeiicTBue rmiepuna ¢ rugpokcuaoM menu(ll)), anpnerugoB (OKuciIeHHE
aMMHayHbIM pacTBopoM okcuga cepedpa(l) m rumpokcumom meam(ll), B3ammonercTBue
Kpaxmajla ¢ HOJIOM), MPOBEACHUE IMPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBa
MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB MU MPOIYKTOB PEAKIIUN).

A3oTcozepKalue OpraHndeckue COeAMHEHNS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHuyeckue coenuHeHus. @Ousnueckue u
XUMHUYECKHE CBOWMCTBa aMHHOKHCIOT (Ha mpuMepe IMuluHA). buonorumueckoe 3HaueHUE
aMUHOKUCIOT. [lenTupr.

benku xak mpupoHbIE BHICOKOMOJIEKYIISIpHBIE coeiMHeHus. [lepBuyuHasi, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XHWMHYECKHE CBOICTBA OENKOB: THIPOJIHN3, IEHATYpalUsi,
KaueCTBEHHbBIC PEAKIIMH Ha OCIKH.

DKCIEepUMEHTAIBHBIE METO/bl U3YUCHHS BEIIECTB M UX MPEBpAICHUN: HAOIIOACHUE U
OMHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OCJIKOB NMpPU HArpeBaHUH, LIBETHHIC
peakiuu OEIKOB.

BbicokomosiekysipHbie coeJUHeHUs

OcCHOBHBIE TIOHATHUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTETEHb IMOJIUMEPH3AINU, CPEAHssE MoJeKyispHas Macca. OCHOBHBIC
METO/bl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOTMMEPHU3ALUS U TTIOJTUKOHIEH AU

DKCHepUMEHTAIbHBIE METO/bl U3YUEHUS BEUIECTB U UX NIPEBPAILICHUI: 03HAKOMIICHHE C
oOpa3iamMu NPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus mexXnpeIMeTHBIX CBSI3€M MPU U3Y4EHUH OpraHndeckoit xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUHN, SBJISIFONIUXCS CUCTEMHBIMHU JUISI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OO0mue ecTecTBeHHO-HAYYHbIE TIOHSTHS: SIBJICHHUE, HAy4yHBIH (DaKkT, TUMOTE3a, 3aKOH,
Teopus, aHallu3, CUHTE3, KiIaccu(HKaIus, MEePUOJUYHOCTh, HAOIIOJCHUE, H3MEpEeHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: Marepus, SHEPTHsi, Macca, aToOM, JJIEKTPOH, MOJEKYJa, SHEePreTHUYECKU
yYpPOBEHB, BELIECTBO, T€NO, 00BEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3NYECKHE BETMUYHUHBI U
€AVHUIBI UX U3MEPEHUS.

buonorus: knerka, opraausm, ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIEBObL, JKUPbI, (DEPMEHTBHI).

I'eorpacdus: MuHepabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTLINBO, PECYPCHI.

TexHonmorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO TMUTAaHUSA, MOIOIIUE
CpelCTBa, JIEKAPCTBEHHBIE U KOCMETUUYECKHE Tpenaparhl, MaTepuaibl U3 WCKYCCTBCHHBIX H
CUHTETUYECKUX BOJIOKOH.

11 KJIACC



OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 3jeMeHT. AToMm. Snpo aToma, H30TONBI. JIEKTPOHHAsE 000J0YKa.
DHepreTHYeckue YpOBHH, TOAYPOBHU. ATOMHbIE opOuTamu, S-, P-, O- 3JIEMCHTHI
OcoOeHHOCTH pacpenesieHus] 3JIEKTPOHOB MO OpOUTAIsIM B aToMax 3JIEMEHTOB HEpPBBIX
YeThIPEX NEPUOJIOB. DICKTPOHHASI KOH(PHUTyparys aTOMOB.

[lepuonnueckuit 3akon u Ilepuogmueckas cucreMa xumMuyeckux siemeHToB JI. U.
MenpeneeBa. CBsi3p NEepUOAMYECKOro 3akoHa W Ilepuonnueckold cHUCTEMbl XHMHYECKUX
anemeHToB [I. 1. MenzeneeBa ¢ COBpeMEHHON TEOPUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOICTB XMMHMYECKHX JJIEMEHTOB M OOpa3yeMbIX MMH MPOCTBIX U CIOKHBIX
BEILECTB I10 TpyNIaM U NeprojiaM. 3HaueHHE NMEPUOANUYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHMMHUYECKas CBsS3b. BUIbI XUMHUYECKOW CBSI3U (KOBaJIEHTHAs
HENoJIIpHasl U MOJISIpHAs, HOHHAsI, MeTaJuInueckast). MexaHu3Mbl oOpa3oBaHMsI KOBaJEHTHON
XUMHYECKOH CBsI3U (OOMEHHBIN 1 JOHOPHO-AKIICITOPHBIN ). BogopogHas cBsi3b. BaleHTHOCTE.
DneKkTpooTprulareabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUIBl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsitue o nucnepcHbIX cucreMax. VIcTUHHBIE M KOJIOMIHBIE pacTBOphl. MaccoBas
J10JIs BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmueckux coeanHeHWd. HoOMeHKIaTypa HEOpraHWYeCKHX
BeLIECTB. ['eHeTHueckas CBSI3b HEOPraHMYECKHX BEILIECTB, MPUHAUICKAIIUX K Pa3IUYHBIM
KJIaccaM.

Xumudeckas peaknus. Kmaccudukamus XUMUYECKUX peakluii B HEOPraHHMYECKOH U
OpraHMYEeCKOM XMMHH. 3aKOH COXpPaHEHHUS Macchl BEIECTB, 3aKOH COXpPaHEHUs W
MIPEBPALICHUS SHEPTUN IPU XUMHUECKUX PEaKIINX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT PaziIUyYHBIX (akTopoB. OOpaTHMBbIe peakluu.
Xumnyeckoe paBHoBecue. MaKTOPBI, BIMSIOMIME HA COCTOSHHE XMMHMUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponutnyeckas aucconuanus. CuipHbele U caadble 371eKTpoiauThl. Cpeaa BOAHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, IIE€JI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUYEHHsI BEILECTB U UX MPEBPALlEHUI: 1eMOHCTpaIs
tabmun «llepronnueckast cuctema xumudeckux anemeHtoB J[. 1. MenneneeBa», nzydeHue
MoJieNIell  KPUCTAIIMUECKUX PEIETOK, HaOJIIoJeHHe M ONHMCAaHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jokKeHHWEe MEepOKCHJa BOJOpOJa B NMPUCYTCTBHM KaTalu3aTopa,
oTpesieNIeHUE CPe/ibl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOIO HHANKATOPA, PEaKIIUU
MOHHOI0 00MEHa), MPOBEACHHUE NMpaKTUYeckoi paboThl «BiusHUe pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnpie 3amaun.

Pacu€rbl 1Mo ypaBHEHMSM XMMHUYECKHUX pEakluil, B TOM YHCJIE TEPMOXUMUYECKUE
pacuéTel, pacy€Thl C UCIOIb30BAaHUEM TOHSATHUS «MACCOBAs J0JISI BEIIECTBAY.

Heoprannueckasi Xumus



Hemeramnsl. Ilonoxenue HemeramioB B Ilepmoandeckoil cucTeMe XHMHUYECKHX
sanementoB JI. . MenneneeBa u ocoOeHHOCTH CTpoeHHs aToMOB. Du3nuyecKkue CBONCTBA
HEMETAIIJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha IPUMeEpe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30ta, gocdopa,
yriaepoga W KpPEeMHHS)) U UX COEIWHEHUN (OKCHUIOB, KHUCIOPOJCOAEPXKALIUX KHUCIOT,
BOJIOPOJHBIX COECTUHEHHIA).

IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUMN.

Meramnsl. [lonoxxenune metamioB B [leproauyeckoit cucreMe XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX O0OJIOUYEK aTOMOB METAJLIOB.
O6mme Qusnueckne cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUYECKUN Psi
HaIIpsKEHUN METaJlIOB.

XUMHUYECKHUE CBOWCTBA BAXHEHIIUX METAUIOB (HATpUM, Kalul, KaJbLMM, MarHui,
ATIOMHHHM, HUHK, XpPOM, KEeJIe30, MeJlb) U UX COCTUHEHHI.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHHKE.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYECHHS BEIIECTB M MX MpEBpAICHUN: H3yYeHUE
KOJUIeKIMU «MeTaibl U CIJIaBbl», 00pa3I0OB HEMETAJUIOB, PEUICHUE IKCICPUMEHTAIBHBIX
3ama4, HaONIIOJIeHWe ¥ ONHCAaHHE JEMOHCTPAIIMOHHBIX M  JIAOOPATOPHBIX  OMBITOB
(B3auMoelicTBHE TUIPOKCH/IA AIFOMUHUS C PAaCTBOPAMHU KUCJIOT U IIEN0Yel, KaYeCTBEHHbBIE
peakuuy Ha KaTUOHbI METAJLJIOB).

Pacuérnsie 3amaymn.

Pacuétbl Macchl BelecTBa Wik 00bEMa ra3oB MO0 M3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Win 00bEMyY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, pacYEThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumMum B oOecleyeHHH OJKOJOTHYECKOW, JHEPreTHUYeCKOW U  MHUIIEeBOH
0€30MacHOCTH, Pa3BUTUN MeIUIMHBL. [loHSATHE O HaydyHBIX METOJaX MO3HAHUsS BEIIECTB U
XMMHYECKUX PEAKIIUH.

[IpeacraBnenuss 00 0OmMMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO TOJyYeHUs
BAKHEWILINX BEUIECTB.

UYenoBek B MUpE BELIECTB U MATEPUAJTIOB: Ba)KHEWIIUE CTPOUTEIBHBIE MaTepUAIbI,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KepaMUKa, MaTepUalbl JIJIsi AJIEKTPOHUKH,
HaHOMaTepHaJbl, OPraHUYECKHNE U MUHEPATbHBIC YI0OPEHHUSI.

XUMHS U 3J0pOBbE UEJIOBEKA: MPABUIIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
MpaBmia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHBIX CBsI3eH PU U3yUEHHUH OOIIeN U HeOpraHUYECKON XUMUN
B 11 Kkilacce oCyIecTBIsieTCS 4Yepe3 HCIOIb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHATUN, TaK W TOHATUMN, SBISAIOMIUXCA CHUCTEMHBIMU JUIsl OTHENbHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO ITUKJIA.

OO6mume ecTecTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIH (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3, Kiaccuukamusi, MepPHOJUYHOCTh, HAOTIOJEHHE, OJKCIEPUMEHT,
MOJEJIUPOBAHNE, U3MEPEHUE, SABIICHHE.

dusnka: mMatepus, dHEprusi, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, WOH, H3OTOII,
PaINOaKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUM YPOBEHB, BEIIECTBO, TEJ0, 00hEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NIECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTD.



buonorus: kierka, opraHusM, 3KOCHUCTEMa, Ouocdepa, Makpo- U MHKPOAIEMEHTHI,
BUTaMMHBI, 0OOMEH BELECTB B OpPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorua:  XuMuyeckass MPOMBILUIEHHOCTb,  METaJUIyprusi,  IMPOU3BOACTBO

CTPOUTCIIbHBIX MaTc€puraiosB, CENbCKOXO03SIHCTBEHHOE IMpOU3BOJCTBO, nuiieBas
IIPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘ICCKaH IMPOMBIIIJICHHOCTG, ITPOU3BOACTBO KOCMETHUYCCKHUX
npemnaparos, IMPOU3BOACTBO KOHCTPYKIIHMOHHBIX MaTcpuraioB, OJICKTPOHHAA

MMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTHHU.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHS OOYYArOIIMMUCS
MIPOrpaMM CpeHEro 001Iero oopazoBanus (JIMYHOCTHBIM, METAPEAMETHBIM U ITPEIMETHBIM).
Hayuno-meronnueckoil OoCHOBOM A pa3paldOTKHU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
IpOTrpaMM CpeHero o0Iero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEILHOCTHBIN TOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AESATENIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX
pE3yNbTaTOB OCBOCHUS NpeaMeTa «XHUMHs» Ha YpOBHE CpeaHero oluiero oOpa3oBaHUS
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIIUE:

OCO3HaHUE 00YYAIOIIMMHUCS POCCUMCKON IPakIaHCKOW MJACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

I[eJICHAPABJICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUH IMYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XHMUH;

TOTOBHOCTb U CIIOCOOHOCTb 00YYarOLINXCsl PYKOBOJICTBOBATHCS B CBOEH /1€ TEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMHM, IPUCYIIMMHU LEJOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHUs;

HaJIMYue MPAaBOCO3HAHMS HKOJIOTMYECKON KYIbTYPhl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTb JKU3HEHHBIE IIJIaHBI.

JINYHOCTHBIE pPE3yNbTAaThl OCBOCHMS MNpeAaMeTa «XHUMHs» IJOCTUTAOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIbHOM JEATEIIBHOCTM B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U UJ€alaMHd POCCUICKOTO
IpaXJaHCKOro 0OIIecTBa, MPUHATBIMU B OOILIECTBE HOpPMamMHM M MpPaBUJIAMHU IOBEJCHHS,
CMOCOOCTBYIOIIMMHU ~ NpOIlEcCaM  CAMOMNO3HAaHUsS, CaMOpa3BUTHS U HPABCTBEHHOT'O
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUS» OTpakaroT
c(OPMHPOBAHHOCTH OIBITA MMO3HABATEIBHON M MPAKTHUYECKOW NEATETbHOCTH O0YYarolUXCs
0 peajn3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOro BOCIIUTAHMS

OCO3HaHHUS 00yYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00S3aHHOCTEN, YBaXKEHUS
K 3aKOHY Y NPaBOMNOPSAKY;

IIPEJICTABICHNS] O COLUAIbHBIX HOPMAax M NpaBUIaX MEXKINYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEJBHOCTH MpPH CO3/JaHUU Y4E€OHBIX
MIPOEKTOB, PEUIEHUH Y4YeOHBIX M TIO3HABATEIbHBIX 3a/1a4, BBIMOJHEHHUH XHUMHYECKHX
9KCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMAaTh M MPUHUMAaThb MOTHBBI, HAMEPEHHUS, JIOTMKY U apryMEHThI
JPYTUX TpU aHAJIW3€ Pa3IMYHbIX BUJOB YUeOHOU NesSTEeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS

[[EHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY W HAyYHOMY HACIEAHIO OTEYECTBEHHOM
XUMHH;

YBaXKEHHsI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh PE3YNbTaT JUTUTEIbHBIX HAOIOICHUH,
KPOTIOTJIMBBIX 3KCTIEPUMEHTAIILHBIX TOMCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U TPAKTHKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B IIOJYYEHUU M MOCIEAYIOLIEM aHalIHu3e
nH(OpPMALIUY O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO IMOBECHHS,

CHIOCOOHOCTH OILIGHHMBATh CUTYyallUM, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJACHHE M IMOCTYIKH CBOWX TOBAapHINCH C IMO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMs LEHHOCTEeW 370pOBOTO M Oe30macHOro obpasza >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUICCKOMY 37I0POBbBIO;

coOMroieHHsI TTpaBuiI 0€30MacHOro oOpallleHusl C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOM IESATEIHHOCTH;

MMOHVMAHMS IICHHOCTH MPAaBWJI HHIUBUIYATHHOTO H KOJUICKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYAIIUSAX, YTPOKAIOMINX 3I0POBBIO H KU3HU JIFOJICH;

OCO3HAHUS MOCTEACTBUM U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOTOJI,
HApKOTHUKOB, KYPEHHUS);

5) Tpya0BOro BoCIUTAHMSA:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEILCKON JCATCILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIHHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4yacTHE B pPEIICHUHM MPAKTUYECKUX 3a7]ad COILUATbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTUISCKOMY M3yYSHHIO MPOPECCHI Pa3IMIHOTO POja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUHU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U pe3ybTataM TPYA0BOM e TENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYAJIBHOH TpPaeKTOPUU OOpa30BaHMUS,
Oymymiei mpodeccuy U peanr3aui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YIETOM JTHIHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) ’3K0JI0rMYEeCKOr0 BOCTIUTAHUS

OKOJIOTHUECKHA  IIeJIECOO0PAa3HOr0  OTHONICHWS K  TPUPOJE, KAaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS  TIO0ATBHOTO  XapakTepa  OKOJOTHYECKHX  MpoOieM,  BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATTBHON CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH WCIOJB30BaHUS JOCTHIKCHHH XUMHH IS PEIICHHS
BOIIPOCOB PAITMOHATILHOTO MTPUPOIOIIOJIE30BAHNS;



AKTUBHOT'O HEMPUATHUS ACHCTBUH, MIPUHOCSIINX BPEJ OKPYXKAIOIIEH TPUPOIHON Cpelie,
yYMEHUs IIPOTHO3UPOBATH HeOJaronpusTHbIC 3KOJIOTUYECKHE MIOCJIE/ICTBUS
MpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIATh UX;

HaJU4Mus Pa3BUTOrO0 HKOJIOTMYECKOIO MBILIUICHUS, SKOJOTMYECKOW KYJBTYpPBI, OIbITa
NEATEIbHOCTH 3KOJIOTMYECKOW HAINpaBIE€HHOCTH, YMEHHsS pYKOBOACTBOBAaTbCS HMHU B
M03HABATEIbHON, KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTHUBHO MPOTHUBOCTOSTH UCOIOTUN XeMopoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

MOHMMAaHMs CHENM(PUKH XMMHUU KaK HayKd, OCO3HaHHUS €€ poiin B (OPMHPOBAHUHU
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IEJIOCTHOTO MpPEACTaBIeHHUs 00
OKPY’KaOIlIEeM MHUPE KAaK O €IWHCTBE NPUPOAbl M YEJIOBEKa, B IO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu MpobdiIeM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTH B O0COOOM 3HAYMMOCTH XUMHUU JUISI COBPEMEHHOUM NHUBHIIM3AIUU: B €8
I'YMaHUCTHYECKON HANpPaBICHHOCTH U Ba)KHOM pPOJIM B CO3JJaHUU HOBOM 0a3bl MaTepuanbHON
KYIbTYpbl, PELUICHUH TJI00aNbHBIX MPOOIEM YCTOMUMBOIO pAa3BUTUS YeNOBEYECTBA —
CBIPBEBOM, HHEPreTHUECKON, MHINEBOM M HSKOJIOTMYecKoil 0e30MacHOCTH, B Pa3BUTHH
MEIULUHBI, 00ECIICYCHUH YCIOBHH YCIICIIHOTO TPYyJa U AKOJOTHYECKH KOM(OPTHOW KHU3HU
KaXKIOro WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH: MOHHMMAHHMS CYHIHOCTH METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOTydaeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHMS SIBICHUN OKPYKAIOLIEro MHUpa U IPOUCXOAAIIUX B HEM
W3MEHEHHH, YMEHHS JelaTh OOOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIMXCA JaHHBIX C LEbIO ITOIY4YEHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCIOIb30BaTh XMMHYECKHE 3HAHMUSA IS peIleHUs
po0JIeM B peasibHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATEIbCKON NEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIYyYEHHIO HOBBIX 3HAaHUW MO XHMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPeOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IMuHBIX cdepax mnpodeccuoHanbHON
NEeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaThl OCBOEHUSI Y4eOHOro mpenMera «XUMHs» Ha ypOBHE
cpemHero o0Imero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC JUIS (DOPMUPOBAHMSI MHUPOBO33PEHUS 00YUAOIIUXCSI MEXKTUCIUTLINHAPHBIE
(MeXTpeIMeTHbIE) OOIIEHAYYHbIE MOHSATHS, OTPAKAIONIUE IIETOCTHOCTh HAYYHOH KapTHUHBI
Mupa u CHeHI/I(i)I/IKy MCTOOOB IMO3HAaHUWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI,
BEIIIECTBO, DHEPTHUs, SIBJICHUE, MPOIECC, CHUCTEMa, Hay4YHbIA (aKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIIEJIOBaHNE, HAOMIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U

npyrue);



YHUBEpCaJbHbIE  yuyeOHble  JeiicTBUA  (MO3HABaTeIbHbIE, KOMMYHHMKATHUBHBIE,
peryiasTuBHbIE), obecneunBaroniye (OpMUPOBaHHE (YHKLUMOHAIBHOH TI'PAaMOTHOCTH H
COLIMAJIEHOW KOMITETEHIINN 00YyJarOIIUuXCs;

CIOCOOHOCTh ~ O0YYalOIIUXCS HCIOJB30BATH OCBOCHHBIE MEXIWCIHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M yHUBEpCaJbHblE ydeOHbIE NI€HCTBHS B IO3HABATENbHON U
COLIMAJIbHOU IIPAKTHKE.

MertanpeamMeTHble pe3yJIbTaThl OTPa)KalOT OBJIAJICHHE YHUBEPCAJIbHBIMH YUE€OHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSAMU.

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30BbIe JIOrMUYeCKHE AeHCTBUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh NPOOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBarh;

OINpEAEIATh LENU AEATEIbHOCTH, 3a[aBas MapamMeTpbl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

WCIO0JIb30BaTh IPU OCBOEHUHU 3HAHUI NPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIACIATH
XapaKTepHble MPU3HAKM TOHATUA M YCTaHABIMBaTb HX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUS AJIS1 OOBSICHEHMSI OTJICJIbHBIX (PAKTOB U SIBJICHUIA;

BbIOMPAaTh OCHOBAHUS M KPUTEPUHM IS KJIACCHU(PUKALMU BEIIECTB M XMUMHYECKHX
pEeaKuuii;

YCTAHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PpACCYXJIeHHUs (MHIYKTUBHBIE, IEIyKTHBHbIE, I10 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYIHUpPOBAThH
BBIBOJIbI U 3aKJIFOUYEHUS;

IIPUMEHSITH B IPOLIECCE IO3HAHNUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIH, IpPeoOpa3oBbIBATh MOJIENIbHBIE TPEACTABICHUS — XHUMHYECKHH 3HaK (CUMBOIM)
3JIEMEHTa, XUMHUecKas (popMyia, ypaBHEHHE XUMHUYECKOM peakliuu — P PELICHUN YIeOHbIX
MO3HABATENbHBIX U MPAKTUYECKUX 33]1a4, IPUMEHSITh Ha3BaHHBIE MO/IETIbHBIE MTPE/ICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

¢dbopMynupoBaTh LEIM U 3aJa4d HCCIEIOBaHMS, HCIIOJIb30BAaTh ITOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMHUPOBAHHUS TUIIOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIIETh HABBIKAMHU CAMOCTOSATEIBHOTO IJIAHUPOBAaHUS W IPOBEICHUS YYECHHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH yYMEHHUs HaOm0gaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3ynbTar, (hopMynupoBaTb OOOOLIEHHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3y/IbTaTOB UCCIEI0BaHHS, COCTABIATh 00OCHOBAHHBIN OTUET
0 IIpo/ieTIaHHOM paboTe;

pUOOpPETaTh OMBIT YYEHHUUECKON HCCIEI0BATEIbCKON U MPOEKTHON IesITebHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB IT03HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGOpMaluu (Hay4YHO-TIOMYJspHas
JuTepaTypa XHMHUYECKOTo COJAEp)KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa),
aHAJTM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BHUJIOB M (OPM MpEICTaBICHUS, KPUTHUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;



(dbopMynHUpOBaTH 3aMpoChl U MPUMEHATh PA3JIUYHbIC METOIBI MPH TIOUCKE U 0TOOpE
nHpOpMaIMY, HEOOXOJMMOH [T BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

MPUOOPETATh OIBIT UCTIOIB30BaAHUS HHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHN
Y PA3JINYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (opMy mpencTaBieHUs HHPOpPMAIUH
(cxemsl, TpadUKH, THArpaMMbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIOJb30BAaTh HAYYHBIM S3bIK B KAayecTBE CpEICTBa Npu padoTe ¢ XHUMHUYECKOMH
uHboOpMalKel: MPUMEHSITh MEXIpEeIMETHbIe ((pu3nueckue M MaTeMaTHYEeCKHe) 3HAKU H
CUMBOJIBI, (HOPMYJIBI, a00OpEBUATYPHI, HOMEHKJIATYPY;

UCIIOJIB30BATh M IPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH.

OBi1ajieHNe YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOii TEMbI B X0/I€ AUAJIOTa H/HIIN JUCKYCCHH,
BBICKa3bIBaTh HJCH, (OPMYJIHPOBATH CBOM MPEIUIOKECHUS OTHOCUTEIHHO BBIOJHEHUS
MPEUIOKEHHOH 3a/1a4H;

BBICTYIIATh C MIPE3CHTAIIMEH PE3yIbTaTOB IMO3HABATEIHHOMN IEATEIIEHOCTH, MTOTyYSHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBIIOJHEHHH XHMHUYECKOTO
IKCICPUMEHTA, MPAKTHYECKOW pabOThl MO HMCCICIOBAHUIO CBOWCTB M3YyYaeMbIX BEIICCTB,
peanu3aiyu y4eOHOro MmpoekTa U (GOpMyJIMPOBaTh BBIBOJBI 10 PE3yJIbTaTaM IPOBEIEHHBIX
WCCIICIOBAHHH ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OByajieHne YHMBEPCAJIBLHBIMH PEryJsiTUBHBIMU /1€l CTBUSIMH:

CaMOCTOSITEIILHO TUTAHUPOBATh M OCYIIECTBIISATh CBOIO MTO3HABATEIBHYIO ICATEIBHOCTD,
orpenenss e€ eIr U 33Ja4i, KOHTPOIUPOBATh U 110 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
MpeJyIaraeMblid ITOPUTM JACHCTBHUH MTPH BHITOJIHEHUH YU4€OHBIX U HCCIIEJOBATEIbCKHX 33124,
BbIOMpaTh Hanbosee 3PHEKTUBHBIN CIIOCO0 UX PEIICHUS C YYETOM MOITY4YEeHHUSI HOBBIX 3HAHUN
0 BEIECTBaX U XUMHUYECKUX PEaKIIUAX;

OCYILLIECTBIISATH CAaMOKOHTPOJIb CBOEH JESATETbHOCTM Ha OCHOBE CaMOaHalInW3a M|
CaMOOIICHKH.

HNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHs OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHMHYECKOM COCTaBJISIONIEH €CTECTBEHHO-
HAayYHOW KapTHUHBI MHpA, POJIM XMMHUU B MO3HAHUU SIBICHUH HPUPOJbI, B (OpMHpPOBAHUU
MBIIUJICHUS] U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TPpaMOTHOCTH, HEOOXOIUMOMN st
pEeIICHUA TMMPAKTUYCCKUX 3adad W ISKOJOTHUYCCKU 000CHOBAHHOTO OTHOIIEHHUA K CBOCMY
3I0POBBIO U ITPUPOJHOM CpenE;

BJIAJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
MOHATHS (XMMHUYECKUH DJIEMEHT, aToM, OJJIGKTpOHHas o00o0Jiouka aroma, MOJEKyIa,
BAJICHTHOCTh, OJEKTPOOTPHUIATEIHPHOCTh, XHMHUYECKas CBSI3b, CTPYKTypHas QopMmyna
(pa3BépHyTast W COKpaméHHas), MOJIb, MOJISIPHAs Macca, MOJSIPHBIM O0BEM, YIIIEpOIHBIN
ckener, (pyHKIMOHANIbHAs TPYyMMa, paAWKal, HU30MEpHs, H30MEphbl, TOMOJIOTHYECKHUN ps,
TOMOJIOTH, YTIE€BOJAOPOAbI, KUCIOPOJ U a30TCOACPKAIIUE COCTMHEHHsI, MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHs); TEOPHUH M 3aKOHbI (Teopus



CTpOeHHUs opraHuyeckux BemiecTB A. M. ByriepoBa, 3aKk0H COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XMMHUH; MHUPOBO33PEHUECKUE 3HAHMS, JIEKALLUE B
OCHOBE NOHUMAaHHsI MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOIOTHYECKUE
CBEIEHUSI O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M OE30MaCHOM HCIOJIb30BAHUHM BAKHEUIIMX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN IEATEIbHOCTH YEIOBEKa;

chOpPMUPOBAHHOCTh ~ YMEHUN  BBIABJISATH  XapaKTEpHbIE  MPU3HAKU  TOHATHUH,
yCTaHaBJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOINE IOHATHUS IIPU ONHUCAHUU
COCTaBa, CTPOCHHUS U MIPEBPALLECHUI OPraHUYECKUX COEAUHEHHUII;

c(OpMUPOBAHHOCTh YMEHUH UCMOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) (GOpMya OpPraHMYECKUX
BELIECTB U YPABHEHUM XUMUYECKUX PEAKIINM, U3TrOTaBIMBATh MOJIEIN MOJIEKYJI OPIraHUYECKUX
BELIECTB JUIsl WJUTFOCTPALUU UX XMMHUYECKOIO U POCTPAHCTBEHHOT'O CTPOEHUS;

chOpPMUPOBAHHOCTh ~ YMEHUH  YCTaHAaBIMBATh  MPUHAAJICKHOCTh  HM3YyYEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTaBYy U CTPOCHHUIO K OMPENeNIEHHOMY KIiaccy/Tpyrie
COEIMHEHU I (yraeBozmopopl, KHCIIOPOJL u a30TcoJepIKaIIne COEIUHEHMUS,
BBICOKOMOJIEKYJISIPHBIE ~ COEMHEHHS), JaBaTh MM Ha3BaHMs [0 CHCTEMaTH4ECKOU
nomenknarype (IUPAC), a Takke ™NpUBOIUTH TPHUBHAIbHBIE HAa3BAaHUS OTAEIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPOMMWICH, alleTUJICH, STUJICHIJIMKOIb, TIUIEpPHUH, (EeHOM,
(bopmanbaeru, aeTaabAeT i, MypaBbHHAS KUCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAS KUCIIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmal, LeJIII0J103a, [NIULKH);

c(OpPMUPOBAHHOCTh YMEHHUS OMpPENEIsITh BUABl XMMHUECKON CBS3H B OPraHMYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHUS MPHUMEHSTH ITOJIOKEHUSI TEOPUH CTPOCHHST OPTaHUIECKUX
BeuiectB A. M. bytnepoBa 1st 00bsICHEHHS] 3aBUCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCT YMEHHUIl XapaKTepu30BaThb COCTaB, CTPOEHHUE, (U3HYECKHE U
XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEIEH pa3IMUHBIX KJIACCOB OPraHHMYECKHUX
BelecTB (METaH, 3TaH, ATHJICH, MPOIWICH, aleTwieH, OyramueH-1,3, metmnOyraauen-1,3,
O€H30J1, METAaHOJI, ATaHOJI, TUJICHIJIMKOb, TIMIEPHH, (EHO, alleTalblAeTH1, MypaBbUHas U
YKCYCHasl ~ KUCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUI0JIo3a, AaMHMHOYKCYCHas — KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXJy HHMMH YpPaBHEHUSMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIHUH ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX POpPMYIT;

Cc(OPMHPOBAHHOCTh YMEHUS XapaKTepHU30BaTb HWCTOYHUKH YTIIEBOJOPOIHOTO CHIPbS
(HedTh, MPUPOIHBIN Ta3, Yroyib), COCOObI UX MEpepadOTKU U MPaKTHUECKOe NMPUMEHEHHE
MIPOJIYKTOB NEpPepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHHI NPOBOAMTH BBIUMCICHHUS MO XMMHUYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKLUHU MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIMHN);

c(hOpMUPOBAHHOCTh YMEHHMM BIIQJIETh CHCTEMOM 3HAaHWW OO0 OCHOBHBIX METO/ax
Hay4YHOTO TTO3HAHUS, UCTIOIb3YEMbIX B XUMUH IIPU U3yYEHUH BEIIECTB U XUMUUECKHX SIBJICHUN
(HabmoieHre, M3MEpeHHe, HKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIb30BATH CHCTEMHBIE
XUMHUYECKHE 3HAHUS Ul NPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOATh MPaBHJIa TTOJIH30BAHUS XUMHUYECKOUN MOCYI0M
u nabopaTopHBIM 000pyIOBaHMEM, a TakXKe IMpaBuja oOOpalleHHs C BeIIeCTBaMH B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BHIITOJTHEHUIO JTA0OPATOPHBIX XUMHUUECKUX OTBITOB;



C(OPMHUPOBAHHOCTb YMEHHMH IUIAHUPOBATh M BBIIOIHITH XUMHMUYECKUM SKCIIEPUMEHT
(mpeBpaleHust OpraHMYeCKUX BEIECTB IPU HArPEBAHUM, TIOTYy4YEHUE ITHIICHA U U3Y4YEHUE ero
CBOWCTB, Kaye€CTBEHHBIC PEAKIMM OPraHWMYECKHX BEUIECTB, JCHATypalus OEJIKOB NpHu
HarpeBaHUH, [[BETHBIE PEAKLIUU OEITKOB) B COOTBETCTBUH C ITPABUIIAMH TEXHUKH 0€30I1aCHOCTH
IIpU OOpAaIlleHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM, IIPEJCTABIATD PE3YIIbTAThI
XMMHUYECKOI0 3KCIIEpUMEHTa B (popMe 3amMcu YpaBHEHUIH COOTBETCTBYIOILMX pPEaKLUN U
(bopMyIHpPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHYECKU aHAIM3UPOBATH XUMHUYECKYIO HH(POPMALHIO,
[OJy4aeMyl0 M3 DPa3HbIX HCTOYHMKOB (cpeacTBa MaccoBoil uHpopmanuu, HHTepHer u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh MpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEJCHHUSI B OBITY M TPYAOBOM JAEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 370POBBS U
OKpY>KaroIllel IPUPOJHOM Cpebl, 0CO3HABATh ONTACHOCTH BO3JIECHCTBUS Ha JKUBBIC OPraHU3MBbI
OINpEACIEHHBIX OPraHMYECKHUX BEIECTB, NOHMMas cMblca nokasarens ITJK, nmoscHsats Ha
pUMepax cnocoObl yMEHBIIEHHS U TPEIOTBPAILICHHS UX BPEIHOTO BO3/ICHCTBHSI HA OPraHU3M
YEII0OBEKA;

JUI 00YYaIOLIMXCSl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS: YMEHUE NIPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHUS BEIECTB U XMMHUYECKHUX SIBJICHUM;

JUI CIETBIX W CIIA0OBUISIIUX OOYYAIONIMXCS: yYMEHHE HCIIONb30BaTh penbedHo-
TOUYEYHYIO cucTeMy oO0o3HadeHuit JI. bpaiinst muis 3anucu XuMu4ecKux (GopMyIL.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HEOPraHWYECKas XHMHES
OTPAXKAKOT:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABIAIOIIECH ECTECTBEHHO-
Hay4YHOW KapTHHBI MHpA, POJIM XMMUU B TIO3HAHUU SIBJICHUN TPHUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPbl JTUYHOCTH, €€ (YHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOJAUMOMU IS
pelleHrs MPaKTUYEeCKHX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBbIO U IIPUPOIHOM CpeLE;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIINe
MOHATHS (XUMUYECKUH IIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSIPHBI OO0BEM, BAJIEHTHOCTh, SJIEKTPOOTPUIATENHLHOCTh, CTENEHb
OKHUCJICHUs, XUMHUYecKass CBA3b (KOBaJeHTHAas, HOHHAas, MeTajlIndeckas, BOJOPOIHAs),
KpPUCTAJUIMYECKasi pEmETKAa, TUIBl XUMHYECKHX PpPEAaKLIH, pPacTBOp, BJIEKTPOJUTHI,
HE3JICKTPOJIUTBI, JIEKTPOJIUTHYECKAS] JUCCOLUUALINS, OKUCIUTENB, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON  peaklud, XHUMHUYECKOE€ paBHOBECHE); TEOPHUH U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON Juccouranuu, nepuoandeckuii 3akoH [I. WM. MengeneeBa, 3akoH
COXPAHEHUs MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUU NP XUMUYECKUX
peakmusax), 3aKOHOMEPHOCTH, CUMBOJWYECKUHA S3BIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAllMe B OCHOBE IOHUMAHHS NPUYMHHOCTH M CUCTEMHOCTH XHWMHWYECKHUX SIBICHUH,
(hakTONOrMUECKHEe CBEJICHUS O CBOMCTBAX, COCTABE, MOTYYCHUH 1 O€3011aCHOM HCTIOIh30BAaHUHT
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M IPAKTUUYECKOMN JEATEITHHOCTH YEIOBEKA;

chOPMUPOBAHHOCTh ~ YMEHHWH  BBISBIATH  XapaKTepHbIE  TMPU3HAKKA  TOHATHMH,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPHU ONUCAHUU
HEOPraHWYECKUX BEILLECTB U UX IPEBPALLCHUM;



c(OpMUPOBAHHOCTh YMEHHM MCMOIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJIsl COCTABICHUS
(dbopMyInl BelIeCTB UM YpPaBHEHHM XMMHUYECKHUX PEaKIUd, CHUCTEMATHUYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSl OTICIbHBIX HEOPraHMUYECKUX BEUIECTB (yrapHbIM ras,
YIJIEKUCIIBIN a3, aMMHaK, raiméHas U3BeCTb, Herall€Has U3BECThb, UThEBas COAA, MUPUT U
Jpyrue);

cOpPMUPOBAHHOCTh yYMEHHMH OIpPEAENATh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKHUX JJIEMEHTOB B COCAUHEHMSIX pPa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3MU
(xoBaJIeHTHAas, MOHHAs1, METAJUINYECKAsi, BOJOPOAHASI) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKON
pEmIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYJspHas, HOHHAas, MeTaJlIn4ecKas),
XapakTep cpeibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCT, YMEHHMH YCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHUYECKUX
BEIIECTB 110 UX COCTABY K ONpPEAeNEHHOMY KIacCy/TpyIie cOeTuHEHU (TIPOCThIE BEIECTBA —
METaJIJIbl U HEMETAJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOThI, aM()OTepHbIE TUAPOKCUbI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Nepuoauyeckoro 3akona JI. .
MenzaeneeBa M JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOLIYI0, OOBACHUTEIbHYI0 U
MPOTHOCTUYECKYIO (PYHKIINH;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 1IeMeHTOB 1—4 nepuonos Ilepuonndeckoii CUCTEMbl XUMUYECKUX IE€MEHTOB /.
W. MeHnaeneeBa, UCHONB3Ys MOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETUICCKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTH HM3MEHEHMsSI CBOWCTB XMMHYECKHX 3JIEMEHTOB U HX
COeMHEHMI 10 mepuoaaM u rpymnmnam [lepuonudeckoil cCHCTEMbl XUMHUECKUX 31eMEeHTOB /1.
H. Menneneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XUMUYCCKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB DPA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSA3M MEKJY HEOPraHMYEeCKMMH BELIECTBAMHM C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIacCU(DUIIMPOBATh XUMUYECKUE PEAKIIMH TI0 Pa3IUYHBIM
pu3HaKaM (YMCIy MU COCTaBy pearupymoollux BEIIECTB, TEIUIOBOMY 3(QeKkTy peakuuu,
U3MEHEHHMIO CTeNeHel OKHMCIEHHS JJIEMEHTOB, OOpaTUMOCTH peaklHH, Yy4acTUIO
KaTajln3aropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBIATh YPAaBHEHMSI PEAKIUM pa3iMuYHBIX THUIIOB,
MOJIHbIE W COKpAIIEHHbIE YpaBHEHHUS PEaKIMil MOHHOIO OOMEHA, yYUThIBasl YCJIOBHS, NpPHU
KOTOPBIX 3TH peaKLUy UAYT 1O KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH pEaKIMH, MOATBEPKJIAIOIINE KaueCTBEHHBII
COCTaB pa3jIMYHbIX HEOPraHMYECKHX BEIIECTB, PACHO3HABaTh ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOpax HEOPraHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTH YMEHUHN pacKkpbIBaTh CYILIHOCTb OKHUCJIUTENIBHO-
BOCCTQHOBUTENIbHBIX PpEAKIM MOCPEICTBOM COCTABICHHS AJIEKTPOHHOro OanaHca 3THX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU PEAKITUU
OT pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUSI XUMUIECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aeiicTBus (nmpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh XWMHUYECKHE TPOIECCHI, JIeKAIUe B
OCHOBE  TMPOMBIIUICHHOTO  TOJYyYEHHS CEpPHOM  KHCJIOTBI, aMMHakKa, a TakKxKe
c(hOpPMUPOBAHHOCTh TPEACTABIECHUN 00 OOIIMX HAyYHBIX NPHUHIUINAX U DKOJIOTHUUYECKUX
mpo0IeMax XUMUYECKOTO MMPOU3BOJICTBA;



C(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS C HWCIIOJB30BAHUEM TOHSTHS
«MaccoBasi JI0JIsl BEUIECTBA B PAacTBOPE», OOBEMHBIX OTHOUICHWH Tra30B MPU XUMHYECKHX
pEaKIusX, MacChl BEMIECTBA WU 00BhEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO Y (dekTa peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHHSI SHEPTHH;

c(OPMHPOBAHHOCTh YMEHHI COOJIOATH MPaBUJIA MOJIb30BAHMS XUMUYECKOH MOCYIOM
U J1abopaTopHbIM OOOpYyIOBaHWEM, a TaKXKe IMpaBuiIa OOpalleHHUs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSIMH IO BBIITOJIHEHUIO Ta00PaTOPHBIX XUMHUYECKUX OTIBITOB;

C(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJIHITH XUMHUYCCKHH SKCIIEPUMEHT
(pa3nokeHue TEepoKCHIa BOAOPOJAa B TPUCYTCTBHHM KaTalM3aTopa, ONPEACICHHE CpPEIbl
pPacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA, BIUSHUE Pa3IMYHBIX
(hakTOpOB HA CKOPOCTh XMMHUYECKON PEaKIUU, PEaKI[MH MOHHOTO OOMEHA, Ka4eCTBEHHBIC
peakimu Ha cyiabdar-, KapOOHAT- M XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHHMs, pEIICHUE
IKCIEPUMEHTAIBHBIX 33ad Mo TeMaMm «Metamibe»y U «Hemeramibsl») B COOTBETCTBHH C
MpaBWIAMHA TEXHUKH OE30TacCHOCTH MpH OOpamIeHWH C BEHIECTBAMU U JIAOOPATOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YJIbTATHl XUMUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIlUCH
YpaBHCHHI COOTBETCTBYIOIIUX pPEaKIHid W (OPMYJIUPOBATh BBIBOJBI HAa OCHOBE 3THX
pe3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMCHHUI KPUTHUCCKH aHATM3UPOBATh XUMHYCCKYIO0 HHPOPMAITHIO,
MOJIy9aeMyI0 M3 Pa3HBIX HCTOYHHKOB (CPEICTBA MAcCOBOM KOMMYHHUKamuu, WHTEpHET U
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHU COOJIOJATh IMpaBHJIa SKOJOTUYECKH IIeJIECO00pa3HOTO
MOBEJICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IEISX COXPAHCHHSI CBOCTO 3JI0POBBS U
OKpY’KaroIel MPUPOTHOMN cpeibl, 0CO3HABATH OMMACHOCTH BO3/ICHCTBHUS HA JKUBBIC OPraHU3MBI
onpeAenEéHHBIX BEIIECTB, MOHMUMast cMbIch nokaszarens [1/IK, moscHaTh Ha mpuMepax criocoObl
YMEHBIIIEHUS U MPEJOTBPAILIEHUs X BPEAHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUTSE O0YYaIONINXCS C OTPAHMYECHHBIMUA BO3MOYKHOCTSIMU 37I0POBBS: YMEHHE TIPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MIO3HAHUS BEIICCTB U XUMHYCCKHUX SBJICHHIA,

JUIS CIENBIX W CHabOBUIAMIMX OOYYaIOIIMXCS: YMEHHE HCIONb30BaTh peiabedHO-
TOYEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gpopmyt.

[TpomMexxyTouHas aTTecTalus Mo yueOHOMY MPeMETY MPOBOJIUTCS B COOTBETCTBHUH C
[Tonoxxennem o Qopmax, NEPUOJUYHOCTH, MOPSAIKE TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
MPOMEXYTOUHOH arrectanuu ooydaromuxcs MbOY I'mmuazus Ne 24.

TemaTuueckoe IIAHUPOBAHUE

Ha y4eOHBIX 3aHATHSIX UCIOJB3YIOTCS JJIEKTPOHHBIE (IIM(PPOBHIE) 00pa3oBaTEIHHBIC
PECypChI, MPCACTABJICHHLIC HA O6pa3OBaTeJ'IBHI)IX HJ'IaT(l)OpMaXZ
Poccuiickast snmekTpoHHas 1mkosna. Pecypchl myiss 0O0ydeHUs: KOHCIEKTHI, BHJICOJICKIIUH,
YOPOKHEHUS M TPEHUPOBOYHBIE 3aHATHS, METOAMYECKHE MaTepHallbl JUIsd yduTens. bes
peructparuu. https://resh.edu.ru/
«YUu.py» — HHTEPaKTUBHBIE KYPCHI TI0 OCHOBHBIM MIPEIMETaM M IMOJATOTOBKE K TPOBEPOYHBIM
pabotam. https://uchi.ru/
«IKnace» — cepBuc, TO3BONSIONIMN YIUTENO BbIIATh IMIKOJBLHUKY MPOBEPOUHYIO padoTy.
Ecnu B xo1e paboThl yueHUK AOMYyCKaeT OMUOKY, eMy OOBSICHSIOT XOJ PeIIeHHs 3a1aHus U



https://resh.edu.ru/
https://uchi.ru/

[IpeJIararoT Bbl- IIOJHUTH APYIOM BapUaHT. YUMUTEINb IOJIYy4aeT OTYET O TOM, KaK YYCHUKU
CIIpaBIIAIOTCA ¢ 3amanusamu. https://www.yaklass.ru/

dokcdopa — onnaitH-mkona At odyqaromuxcs 10 —11 kimacco, momMoraromniasi B moArOTOBKE
k EI'D, ommmmmanam. https://foxford.ru/about

WznarenbctBo «lIpocBenienne» — 31eKTpOHHbIE BEPCUH Y4eOHO-METOANUYECKUX KOMIUIEKCOB,
Bxonaumx B DenepanbHblii nepedeHb. g paboThl ¢ ydyeOHUKaMU He mHOTpedyeTcs
MOJKIIOYEHUSI K WHTepHeTy. MHdopManMoHHBI pecypc pacmojiaraercs IO aapecy
https://media.prosv.ru/:

JIutPec: Illkona — mpenocraisieT 00pa30BaTEIbHBIM OPraHU3ALUAM JOCTYH K MOOHIBHOU
O6uOIMOTEKE C BO3MOXKHOCTBIO TUCTAHIIMOHHO BBIIABATD AJIEKTPOHHBIC KHHUTH.

10 KITACC

Nen/m  Tema ypoka KosmuectBo
4acoB

Paznen 1. Teopernueckue 0CHOBBI OPraHMYEeCKOM XMMHUM 3

[Ipenmer opraHn4ecKOil XUMHH, €€ BOSBHUKHOBEHUE, PA3BUTHE U
3HA4YEHUe

Teopus crpoenus oprannueckux coequHenuit A. M. bytneposa, eé
OCHOBHBIE 10JIOKEHHUS

[IpencraBnenue o kiaccu(GUKaUU OPraHMYECKUX BEIIECTB.
3 Homenknarypa (cucreMatuyeckasi) U TPUBHAIIbHbBIE Ha3BaHUS 1
OpPraHUYECKUX BEIICCTB

Paznen 2. Yraesomnopoast 13

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiTT

MertaH u 3TaH — HpOCTeI\/'IH_II/Ie MMPpEACTAaBUTECIIN AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

~N oo
R

OTUjeH u IMPOIUIJICH — HpOCTeI\/'IH_II/Ie MMPEACTAaBUTCIIN AJIKECHOB

[IpakTnueckas padora Ne 1. «IloiayyeHue 3TuieHa U U3y4EHUE €To
CBOMCTB»

Ankanuensl. byranuen-1,3 u metmnnoyranuen-1,3. [Tonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUA, TOMOJIOTMYECKHUI pAA.

10
ALICTI/IJ'ICH — HPOCTCUIINHU ITPEACTABUTECIIb AJIKUHOB

11 Beruncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIAH

12 ApeHsbl: 0eH3011 1 ToyoJl. TOKCMYHOCTH apeHOB

13 ['enernueckas cBsI3b yrieBOIOPOA0B, IPUHAIEKAIINX K

Pa3IMYHBIM Ki1accaM

14 IIpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U
MOMyTHBIE HEPTAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

HpI/IpO,Z[HBIe HNCTOYHHUKHU YTIJICBOAOPOAOB: HpPIpO,Z[HLIfI ras u

15
MOTNYTHBIE HEPTIHbBIE ra3bl, HEPTH U MPOIYKTHI €€ mepepadoTKU



https://www.yaklass.ru/
https://foxford.ru/about
https://media.prosv.ru/

16 KonTtponbHas pabota no pazaeny «YTIeBoaA0pOab» 1
Pa3nen 3. Kuciiopoacoaep:kaniue opranHnyeckue coeuHeHust 13

17 [IpenenpHBIC OTHOATOMHBIC CIUPTHI: METAHOJ U ATAHO. 1
Bonopoanas cBsi3b

18 MHOroaToMHbI€ COIUPTHI: ATUICHTIIUKOJb U TIUIEPUH 1

19 DeHO: CTPOCHUE MOJIEKYIIBI, (PU3NIECKIE U XUMHUECKUE 1
CBOMCTBA, MPUMEHEHUE

20 Anpaerunsl: GopMambACTU U alleTAIbIETH . ATIETOH 1

21 OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U 1
YKCyCHas

29 [Tpaktuyeckas pabora Ne 2. «CBOHCTBa pacTBOpa yKCYCHOM 1
KHCIIOTBD

93 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH BBICIINX 1
KapOOHOBBIX KUCIIOT

24 Mpiia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIIEe 1
JIIEUCTBUE

o5 CrnoxHbie 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. 1
IManponu3 cinoxHbIX 3HUpPOoB

26 JKupsr: ruziponus, mpuMeHeHue, OMOJIOTHYECKas POJIb )KHPOB 1

97 YrineBojbl: cocTas, Kiaccudukanys. BaxxHelnme mpeacTaBuTeNu: 1
TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u nemirono3a Kak mpupoIHbIe TTOTUMEPHI 1

29 KonTponbnas pabota no pazneny «Kucnopoacoaepsxanire 1
OpPraHUYECKUE COSTUHEHUS
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeTMHeHUus

30 AMMHBI: METUJIAMUH U aHUJIUH

31 AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIE OPTAaHUYECKUE COSTMHCHMS, UX 1
ouosornyeckoe 3HaueHue. Ilentuanl

32 Benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COSTMHCHHUS 1
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

33 OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN 1

34 OcCHOBHBIE METOBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSTUHEHHI. 1
[TnacTMacchl, Kayqyku, BOJTOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KIIACC
Ne ni/m Tema ypoka KoanuectBo

4yacoB




Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

XUMHYECKUH JIeMEHT. ATOM. DJIEKTpOHHAsI KOHDHUTypaIrus
aTOMOB

13

[Iepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHU4YECKUX
anemenToB [l. 1. MenzeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEN
CTPOECHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U
UX COEJIMHEHUH I10 TPyMIaM U nepuojam. 3HaueHue

MEPUOJNYECKOT0 3aKOHA U CUCTEMbI XMMUYECKUX 3J1eMeHTOB /1. 1.

MeneneeBa B pa3BUTUU HAyKU

Crpoenue BemiecTBa. XMMUUYECKasl CBSI3b, €€ BUJIbl; MEXAHU3MBI
o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BooponHas cBs3b

BaneHTHOCTb. :‘)HeKTPOOTpI/ILIaTCHLHOCTB. CreneHb OKHCIICHMA.
BeniecTa MOJICKYJISIDHOT'O U HEMOJICKYIISIPHOI'O CTPOCHUA

IlousTue o AUCIICPCHBIX CUCTCMAX. Uctnaueie u KOJIJIOUAHBIC
pactBopbl. MaccoBasi 107151 BELIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKUX COCAMHEHUI.
I'eneTndeckas CBsI3b HEOPraHUUYECKHUX BEIECTB, Pa3JIMYHBIX
KJIACCOB

Knaccudukanust XaMHUUECKUX Peakivi B HEOPTraHUIECKON 1
OpraHMYEeCKON XMMHUH. 3aKOH COXPAaHEHMs MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU TTPU XUMHUECKUX PEAKIIHIX

Ckopoctb peakiuu. OOpaTumble peakui. XUMHYECKOe
paBHOBECHE

10

11

12

[Ipaktrueckas padota Ne 1. «BnusiHue pa3nudnbix GakTopoB HA
CKOPOCTh XUMHUYECKOU PEaKIIUI

DnekTpoauTHueckas auccoruanus. [lousatue o BoIopoaHoM
noka3zarene (PH) pactBopa. Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC pCaKkuu. [TousTue 00
QJICKTPOJIN3C paCIlJIaBOB U paCTBOPOB colen

13

Kontponbnas padota no pazaeny «TeopeTudeckre OCHOBBI
XUMHUN»

14

Pa3nea 2. Heopranunyeckasi xumust

Mertamibl, ux nosoxenue B [lepuoguueckoil cucreme
XUMUYecKuX annemMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. OO01Ire punveckre CBONCTBA METAIIOB

17

15

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKAN sl HAPSHDKEHU
METAJIJIOB

16

XUMHYeCKUe CBOWCTBA BKHEHIIINX METAJIOB (HATPHUil, KaluH,
KaJIbIIMA, MarHUN, ATFOMAHUAN) U UX COSTUHEHUN




17

XUMHUYeCKHE CBOMCTBA IIMHKA, JKeJie3a U UX COCTUHECHUM

18 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX COCTUHECHUI

19 [IpakTuueckas padora Ne 2. "Pemenne 3KkcriepuMeHTaIBHBIX 1
3az1a4 no teme «Meramib»"
Hewmeramnsl, ux nonoxxenue B [lepuoguueckoit cucreme

20 xuMHuueckux saeMenToB JI. . MenzeneeBa u 0COOCHHOCTH 1
CTPOCHHUS aTOMOB

21 du3nyeckue CBOWCTBAa HEMETAIUIOB. AJTOTPOIHS HEMETaJIOB (Ha 1
puMepe KUciaopoaa, cepsl, hochopa u yriiepoaa)

22 XUMHYECKUE CBOMCTBA TAJIOTC€HOB, CEPBI U UX COCAMHEHUI 1

23 XuMHYeCcKue CBOMCTBA a30Ta, (hochopa U UX COSTMHEHUI 1

24 XHUMHYECKUE CBOMCTBA YIIIEpPOJ1a, KPEMHHUS U UX COCINHEHUN 1

25 [IprMeHeHre BaXHEUIIINX HEMETAIIIOB M UX COSAMHEHUN 1
O06o06mienne U cucTemMaTu3anus 3HaHui o Teme «Hemeramtsny.

26 Borurcnenus no ypaBHEHUSIM XUMHUYECKUX pPEaKLni U 1
TEPMOXUMHUYECKHE PACUETHI

97 [IpakTuueckas pabora Ne 3. «Pemienne skcriepuMeHTaIbHBIX 1
3azna4 no teme "Hemeranist"»

28 KoHTposnbHas padota o temam «Metamisi» u «HemeTamby 1

29 Heopranunueckue u opranndeckue KucioTel. Heoprannueckue u 1
OpraHHYeCKHUe OCHOBAHUS

30 AM@oTepHbIe HEOpraHNYECKHE U OPraHUYECKUE COETUHEHUSI. 1
I'eneTndeckas cBsI3b HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB
Paszpnen 3. Xumus v :Ku3Hb 4

31 Ponb xumun B o6ecrieueHu 3KOJI0THYECKON, JHEPTeTUYECKON U 1
MUIIEBON O€30MaCHOCTH, PA3BUTHU MEIUITUHBI

39 [TpencraBienust 06 00X HAYYHBIX MTPUHIIAIIAX 1
MIPOMBIIIUICHHOTO MOJYYEHUS BAXKHEHIIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MAaTEPHAIIOB

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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