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COJEPXAHME OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XMMHHU

[Ipeamer oprannyueckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJIYYEHUH HOBBIX BEIECTB M MaTepuaioB. Teopws CTPOCHHS OpPraHUYECKUX
coenuHenuid A. M. BytiepoBa, e€ ocHOBHBIEC TI0JIOkKeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHWYeCKUX BemecTB. [oMonorus, wu3oMepus. XHUMHYECKas CBSI3b B
OpraHUYeCKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o kiaccugpuKaluu opraHMYecKux BemiecTB. HoMeHknaTypa
OpraHUYeCKUX COCJAMHEHUM (CHCTEeMaThyecKas) W TpUBHAJIbHBIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB M WX IPEeBpaIlCHUN:
O3HaKOMJICHHE ¢ oOpas3liaMd OpraHWYeCKHX BEIIeCTB W MaTepuajaMyd Ha HUX
OCHOBE, MOJIEJTUPOBAaHHWE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOJIOJICHHE U
OMHCaHWe JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
Ipy HarpeBaHuu (TJIaBJIeHUEe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKHUU psa. MeTan W dTaH —
NPOCTEHININE TPEICTABUTEIN aJIKaHOB: (U3MYECKHUE M XUMHYECKHE CBOWMCTBA
(peakiuu 3aMelieHuss W TOpPEHHs), HaXOXJAEHWE B TPUPOJE, IOIyYeHUE U
IpUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUHN Psll. ITUIIECH U TPOIMHIICH —
NPOCTEHINNE TMPEICTABUTEIN aJIKEHOB: (U3MYECKHUE M XUMHUYECKHE CBOWMCTBA
(peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallud, OKUCICHUS U
MOJIMMEPU3ALINH ), TIOJTYICHUE U TPUMEHCHHUE.

Ankanuensl: OytaaueH-1,3 um meTwnOyranues-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOWCTBA (peakius moymMmepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U PE3HHBI.

AJIKMHBI: COCTaB B OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU Pl ALICTHIICH
— TPOCTEUIINH TPEJACTABUTENIb AJKHMHOB: COCTaB, CTpOoeHHE, (HU3UYECKHE W
XUMHUYECKHE CBOMCTBA (peaklMu THIPUPOBAHUS, TAJIOTEHUPOBAHUSI, THApATAIIUH,
TOpPEHMUs] ), OJTyYCHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, crpoeHue, Gu3NUECKHEe U XMMHUYECKHE CBONCTBA
(peakiuu TaJIOTeHUPOBAHUS W HUTPOBAHUS), TOJydeHUE U TIpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  Qusuueckue U  XUMUYecKue  Cceolicmea - (peaxkyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUA), NOIYYeHue U npumernenue. TOKCUUHOCTH



apeHOB. ['eHeTHueckas CBs3b MEXIY YIJIEBOJOPOAAMH, MPUHAIICKANUMH K
pa3IMYHBIM KJIacCaM.

[IpupomHbIE HMCTOYHUKH YTIIEBOAOPOIOB. lIpUpOmHBIH Tra3 W MOMYTHBIC
HedTsHbIe Ta3el. Hedth u e€ mpoucxoxaenue. CrocoOwl nepepaboTku HeTH:
NIeperoHka, KPEKWHT (TEPMHUYECKHUU, KaTaTMTHYSCKUi), mupoiu3. [IpomayKTel
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KameHHBIi
yroJlb U IPOAYKTHI €T0 TIepepabOTKH.

OKCIIepUMEHTAILHBIE METOABl H3Y4YCHHsI BEIIECTB M WX TpPEBpaIleHUN:
O3HAaKOMJIECHHE C O0O0pa3lamMH IUIacTMacC, KaydyKOB M PE3HWHBI, KOJUICKIIHH
«Hedbte» wu  «Yromp», MOIEIMpPOBAaHUE  MOJIGKY]  YIJIICBOIOPOAOB |
raJIOreHONPOU3BOIHBIX, MTPOBEICHNE NPAKTHUSCKON pabOoThI: ONyUYeHHE dTHIICHA
M U3y4eHHUE er0 CBOWCTB.

PacuérHbie 3amaumn.

Bbancnenust 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKITHH).

Kucaopoaconep:xamyue opranndeckne coeInHEHUs

[lpenenbHBIE OMHOATOMHBIE CHUPTHL. MeETaHOT ¥ JTAHON: CTPOCHHE,
buznyeckue W XUMHUYECKHUE CBOHCTBA (PEaKkIUH C aKTHBHBIMH METaJLIaMHU,
raJloreHOBOJIOPOJIaMH, TOPCHHE), TpPHMEHEHHe. BomOpoaHBIE CBSI3M MEXIY
MOJIEKYJIaMU CITUPTOB. J|eHiCTBHE METaHOJIAa U ATAHOJIA Ha OPTaHW3M YeJIOBEKa.

MHoOroaroMHple  CIUPTHI. ODTWJICHIIUKONb ©  TIUIEPHUH: CTPOCHHE,
buznyeckue W XUMHUYECKHWE CBOWCTBA (B3aUMOJEHCTBHE CO  IICIOYHBIMH
MeTaJUTaMH, KadyeCTBEHHasl peaklds Ha MHOTOATOMHBIE CHHPTHI). JlelicTBue Ha
opraHu3M uenoBeka. [[puMeHeHne TIUIepUHA U dTHIICHTITUKOJIA.

deHON: CcTpOEHHWE MOJIEKYNbI, (QU3NYECKUEe ¢ XUMHUYECKHE CBOWCTBA.
TokcuunocTh (henona. [Ipumenenue gpeHomna.

Anpnerunbl UM Kkemowuwvl. DopManmbAeTHI, AaIleTadbJCTHA: CTPOCHHUE,
bu3nyecKkue W XUMHUYECKHE CBOWCTBA (peaKIMHU OKHUCICHHUS W BOCCTAaHOBIICHUS,
Ka4eCTBEHHBIE PEaKIINH ), TIOTYUCHHE U TPUMCHECHHE.

OMHOOCHOBHBIE TIpelebHBIE KapOOHOBBIE KHCIOTBHI. MypaBbHHAS U
YKCYCHAasl KHCIIOTBI: CTpOCHHE, (hM3MUECKHEe W XMMHYECKHE CBOMCTBA (CBOICTBa,
o0rmue ISl Kiiacca KUCIOT, peaKIysl dTepUPUKAIIUIH), TOJIyICHUE U TIPUMEHEHHE.
CreapuHOBasi U OJCWHOBAs KUCJIOTHI KaK TPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IeHCTBHUE.

Cnoxuble 3QUpbl Kak MPOU3BOJIHBIE KAapOOHOBBIX KHUCJIOT. [mmponu3
CIIOKHBIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xupoB. bruonorudeckast
POJIb KUPOB.




YrneBonmpl:  coctaB, Kiaccudukamus ~— yriieBogoB  (MOHO-, IH- W
nonucaxapubl). [roko3a — mpocTelmuii MOHOCaXapua: OCOOCHHOCTH CTPOCHWUS
MOJIEKYJIbI, (U3UYECKHe ¢ XHMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
runpokcunom meau(ll), okucinenne aMMuadyHbIM pacTBOopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIFOKO3bI), HAXOXIEHHE B MPHUPOJE, MPHUMEHEHUE,
ounonormueckas poib. DorocuuTe3. DpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u 1emirono3a kak mpupoaHble monuMepsl. CTpoeHHe Kpaxmalia H
HeJuTroio3bl.  du3uveckrue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4eCTBEHHASI PEaKIUs C MOJIOM).

OKCIIepUMEHTAIFHBIE METOABl H3Y4YCHHsI BEIIECTB M WX TpPEBpaIleHUN:
NpoBeJCHUE, HAOIIOJACHHE W ONHCAHHWE JICMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YEeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOIa
okcumom Menu(Il)), MHOTOaTOMHBIX CHHUPTOB (B3aMMOJCHCTBHE TIHUIEPUHA C
runpokcunom menu(1l)), anpaerunoB (OKMCIEHNE aMMHAYHBIM PAaCTBOPOM OKCHIIA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3aummomercTBHE Kpaxmalia C HOJOM),
MPOBEJACHNUE MTPAKTUIECKON PabOTHI: CBOWCTBA pPacTBOpPa YKCYCHOW KHUCIIOTHI.

PacuérHbie 3amaumn.

Bbancnenust 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM POTYKTOB PEAKITHH).

A30TCoaepIKaIIe OpraHNueCKHe COeTMHEHUSI.

AMUHOKHUCIIOTH KaKk aM(pOTepHbIE OpraHuYecKue coeanHeHus. du3ndeckue
M XAMUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha TpUMepe TIIUIHHA). bruomormyeckoe
3HAYCHWE aMUHOKHUCIOT. [lenTumpl.

benkn kak NpUpPOAHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHasi,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, JICHATypaIlisl, Ka4YeCTBEHHbIC pEaKIUy Ha OeIKH.

OKCIIepUMEHTAIFHBIE METOABl H3Y4YCHHsI BEIIECTB M WX TPEBpaIlCHUN:
HaOJI0/ICHNE W ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpaIus OEIKOB MpU
HarpeBaHUM, IBETHHIC PEaKIIUu OEITKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHUST

OCHOBHBIC TOHSTHS XUMHU BBICOKOMOJICKYISIPHBIX COCIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPH3AINH, CPEIHSSI MOJICKYIIsIpHAsI
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYISIPHBIX COSAUHCHUH —
MOJTMMEPHU3AINS U TTOTUKOHICHCAIIS.

OKCIIepUMEHTAIILHBIE METOABl H3Y4YCHHsI BEIIECTB M WX TpPEBpaIleHUN:
O3HAKOMJICHHE ¢ 00pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TLUIACTMACC,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.



Peanmzarust MeXmpeIMETHBIX CBSA3EH NPU M3yUYEeHUN OPTaHMYEeCKONH XUMHUH B
10 kmacce OCYIIECTBIISIETCS YEpe3 HCIIOJIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TOHSATUH, TaK W TIOHATHH, SBISIIONINXCS CUCTEMHBIMHU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (DAaKT, THIIOTE3a,
3aKOH, TEOpHsI, aHaIN3, CUHTE3, KiIaccu(UKAIHs, MePHUOJUIHOCTh, HAOIIOICHNE,
U3MEpEeHHE, YIKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwus3mka: wmarepusi, DOHEprusi, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIIeCcTBa, (GU3MUECKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHHUSI.

buonorus: kmetka, opranmsm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTrocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YTJIEBOIBI, IKHUPHI,
hepMeHTHI).

['eorpacdusi: MUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJE3HBIE MCKOIAaeMbIe, TOTUIHBO,
pECypCHI.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIHLHOTO IHUTAHUS,
MOOIIIME CPECTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TPerapaThl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMMH

XUMUYECKUA dIeMeHT. AToM. Sapo aroMa, H30TOMNBI. JIEKTPOHHAA
00o0j0uKa. DHEpPreTUYECKHe YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUusT AJICKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
1. 1. MenneneeBa. CBsi3b NMEPUOANMYECKOTO 3aKOHA U [leprmoamdeckoil cucTemsl
xummuueckux aneMmeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpynmaM H TepHojaaM.
3HayeHHUe MEPUOAUYECKOTO 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBS3b. BHIBI XUMHYECKOW CBS3U
(koBaJIeHTHAsl HEMOJISIpHAS W TIOJIIpHAs, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOH XHMHUYECKOW CBsI3M (OOMEHHBIM M JOHOPHO-
akientopHeiii). BomopoaHas cBsA3b. BaleHTHOCTh. OJIEKTPOOTPHUIIATEIBLHOCTbD.
Crenienb okuciaeHus1. MoHBI: KATHOHBI M aHUOHEI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTPOCHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIUUECKON PEIIETKHU.

[TonsaTue o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJJIOMIHBIE PACTBOPHI.
MaccoBas 10Jis1 BellleCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHCHHM. Homenkmnartypa
HEOpPraHWYECKHUX BelecTB. ['eHeTHdeckass CBA3b HEOPraHUYECKUX BEIECTB,
MPUHAICKAINIMX K PA3TMYHBIM KJIACCaM.

Xumudeckas  peaknusa. Knaccudukanmss  XUMHUYECKHUX — peaknud B
HEOPraHWYECKONW W OPraHWYECKONW XUMHMHM. 3aKOH COXpPaHEHHUs MacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTh OT pazMuHbIX (pakropoB. OOpaTtumbie
peakuuu. XuUMHYECKOoe paBHOBecue. DaKTOphl, BIUSAIONIME HAa COCTOSIHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CUibHBIC U cladbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIasl, HEUTpaJIbHAs, IIEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W UX NPEBPAILCHUN:
neMoHcTpanusa Taosmn «Ilepuoandeckas cucrema xuMuueckux siaementos 1. U.
MeHnneneeBay, u3ydeHUe MoOJeled KPUCTAUIMYECKUX PemEToK, HaOMIoAcHUE U
OMHCaHNe JTEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOR (pa3iioKeHUEe TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, OMPEAECICHUE CPElIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUUECKOW paboThl «BiusiHue pa3nmuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEeaKIum.

Pacuérnrle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEaKIHWil, B TOM YHCIE
TEPMOXUMHUYECKHE PaACUEThl, PaCU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BEIIIECTBAY.

Heopranuueckasi xumust

Hemeramnel. Ilomoxenune HemerammioB B llepuoamueckor  cucreme
xumudeckux asiemMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha IpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXKHEHIITUX HEMETAJIOB (TalloT€HOB, CEphI, a30Ta,
dochopa, yrmepoga W KpeMHHs) W HX  COCNMHEHUH  (OKCHJOB,
KHCJIOPOACOAEPKAIINUX KUCTIOT, BOJOPOJAHBIX COCTMHEHMUI).

[IprMeHeHne BaXKHENIIINX HEMETAIIOB U UX COEIUHEHUH.



Metamibl. [lonoxxenue metamioB B Ilepuoguueckoit cucTeMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0UYEK
atoMoB MeTauioB. OOmue uszndeckue cpoiicTBa MeTamuioB. CIiaBel METaJJIOB.
DIEKTPOXUMUUECKUIN PsiJl HAMPSIKEHUN METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, Kaluh, KaJbIIHMH,
MarHui, aJlOMUHUAN, ITUHK, XpOM, JKEJI€30, ME/Ib) U UX COCIUHECHUH.

OO6mue crnocoObl MojydeHus: MeTauioB. IlpruMeHeHre MeTauioB B OBITY U
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
U3y4YeHHEe KOJUJIEKIIMU «MeTauibl U CIUIaBbl», 00pas3IoB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/a4, HaONIOJIeHWEe W OIMCaHHWE JIEeMOHCTPAIlUOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHIA ATIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IeJIoueid, KaueCTBEHHbBIE PEaKIIMu Ha KAaTHOHBI METAJIJIOB).

PacuéTHpic 3amaun.

Pacuétel Maccel BeliecTBa WM 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEaKIIUU BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OHO
U3 BEILECTB UMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOM, SHEPreTHYECKON M THUIIEBOM
0€301acHOCTH, pPa3BUTUM MeAuIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuajabl, Kpackh, CTEKJIO, KepaMHKa,
Matepuaibl IS JIEKTPOHUKH, HAaHOMATEpHUalbl, OPraHUYeCKUe U MUHEpPaIbHbIC
ynoOpeHus.

XuMHUg W 30pOBbE YEIOBEKA: MpaBWJa HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOT0 UCIIOIB30BaHUS MpPEnapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzarus  MEeXNOpeAMETHBIX  CBA3€H MNpU  H3YYCHUH  0oOmer
HeopraHmueckoi xumuu B 11 Kitacce oCyIIecTBIAETCS 4epe3 UCTOJIb30BAaHUE KaK
OOIIMX €CTECTBCHHO-HAYYHBIX TOHATHH, TaK MW TIOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61Iue ecTeCTBEeHHO-HAaY4YHbIE TMOHSTHS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccuukaius, TMepuoOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHKE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PaINOaKTUBHOCTb, MOJICKYJIa, YHEPTETHYECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUYECCKHE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorusi:  kjeTka, opraHu3M, OJKocHCTeMa, Owocdepa, Makpo- H
MUKPO3JIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3MeE.

['eorpadus: MuHEpaNIBl, TOPHBIC TTOPOIbI, MOJIE3HBIE UCKOIMAaeMbIe, TOIUIMBO,
pPECYPCHI.

TexHoMOTHS: XUMHUYECKasl MPOMBIILICHHOCTh, METAJIyprus, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTepUaJiOB, CEIbCKOXO3SHWCTBEHHOE TMPOU3BOJCTBO, ITHIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTHYECKass  MPOMBIINUICHHOCTh,  MPOWU3BOACTBO
KOCMETHUYECKHUX TMpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AIIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOT'PAMMEBI 110 XMMUN
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OOy4YaromMMHCS TPOTpaMM CpeIHero oO0mero oo6pa3oBaHusi (JUYHOCTHBIM,
METanpelIMEeTHBIM U TmpeaMeTHbiM). HaydHo-meTroanueckol OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHus SABISIETCS] CUCTEMHO-IESATETbHOCTHBIN MOIXO/I.

B cooTBeTcTBUHM € CHCTEMHO-ACSTEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS NpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHusl BBIJIETIEHBI CISAYIONINE COCTABISIONIUE:

OCO3HAaHHE OO0YYaIOIUMHCSI POCCUNUCKOW TpakIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHUIO;

HaJIMYMe MOTHBAIIMU K 00yUYEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUHN JIMUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH [EJIO0CTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUsS MpeAMeTa «XHUMHS» JOCTHTaloTCs B
€ANMHCTBE Y4YeOHOW H BOCIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOrO TPa)XTaHCKOTO OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWJIaMHU  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpoOIieccam
CaMOTO3HAaHMUs, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3yNnbTaThl OCBOEHHUS MpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKON J1€ATeTbHOCTH
oOydaromuxcs Mo peajnu3aluy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAIKY;

NpPEJICTaBIIEHUsI O COIMAJIbHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHHH B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITENbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHs, JIOTHKY W
apryMeHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB Y4eOHOM A TENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHNSA

[IEHHOCTHOT'O OTHOIICHHS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMHHU;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
NPUMEHEHUS] XMMUU, OCO3HAHHS TOTO, YTO JOCTHXKEHMSI HAYKHU €CTh pe3yJbTaT
JUIMTENTFHBIX ~ HAONIOACHHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U I03HABATEIbHBIX MOTHBOB B TOJYYEHUH M TMOCIEAYIOIIEM
aHanu3e WH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHWE IMOCJIEICTBHM 3THUX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370poBOro W Oe3zomacHOoro o0pasza >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIro/ICHUsT TIpaBWJI 0E€30MacHOr0 OOpallleHusl C BeleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOU JEATEILHOCTH;

NOHMMAaHUS TEHHOCTH TMPaBWI HHIWBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJIEHUS B CUTYAIUSX, YIPOKAIOIIKUX 3JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIEA0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW APYrMX BHIAX
NS TEbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YyacTHE B pEHICHUH MPAKTUYECKUX 3ajaad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY H3YUYEHHUIO MPOGeCcCruid pa3IuvyHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHH 110 XHMUH;

YBaXXCHUS K TPY/LY, JIIOJISIM TPYy/Aa U pe3ysibTaTaM TPYAOBOU JACATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWUBHUIYAJIBHOW TPACKTOPHHU
oOpa3oBaHus, Oyaymied mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEel 00IIECTBA;

6) 3K0J10TMYeCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKHU I1eJIeCOO0OpPa3HOTO OTHOIICHUS K TPHUPOJIe, KaK HCTOYHHKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJIe;

MOHMMAaHHUS TJ00aJbHOTO XapaKTepa SKOJOTHYCCKUX TPOOJIeM, BIHSHHS
HKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE TPUPOTHON U COITUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAUMOCTH WCIIOJNB30BAaHUSA JOCTIDKEHUA XUMHHU IS
PEIICHHS BOIIPOCOB PAIIMOHATIBLHOTO TPHUPOI0IIOIB30BAHUS;

AKTUBHOTO HEIPHATHS JECHCTBHHA, TNPHHOCAIIUX Bped  OKPYKAIOIICH
NPHUPOJTHON Cpejie, YMEHHUS IMPOTHO3MPOBATH HEOJIArOMPHUSATHBIC JKOJIOTHUYCCKHE
HOCIICJICTBUS MPEANPUHUMAEMBIX JICHCTBUH U TIPEIOTBPAILATD HX;

HAJIMYUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIILICHHS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa NESITEIbHOCTH DKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B IIO3HABAaTEJIbHONH, KOMMYHHUKATUBHOW W COIMAJIBHOU
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH  HJICOJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NOHMMAaHHUS CIeNU(PUKA XUMUM KaK HayKH, OCO3HaHHS € poJid B
(GOpMHPOBAaHUN PAlMOHATBHOTO HAYYHOT'O MBIINIJICHUS, CO3JIaHUW IIEJIOCTHOTO
IpeJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH U pEIICHHH IPo0JeM COXpaHCHHUS
IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOU
UBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPABICHHOCTH W Ba)XHOW pOJIM B
CO37aHUU HOBOM 0a3bl MaTepUAILHOM KYJIBTYPHI, PEIICHUHU III00aJbHBIX IPOOIEM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUYCCTBA — CHIPHEBOM, SHEPIETUUYCCKOM, MUIIICBON U
HKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIOBUN
YCHEIIHOTO TPyJa M OSKOJOTHYECKH KOMQPOPTHON IKM3HU KaXKJIOTO 4ICHA
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: ITIOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh



noJjiydaeMble 3HAHUS JJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUH OKPYXAIOIIEro Mupa H
MPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOUIUXCS JaHHBIX C LEIbI0 TOJyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHYECKUE 3HAHUS IS
pelIeHus NpooyieM B peajbHbIX KU3HEHHBIX CUTYalUAX;

MHTEepeca K MO3HAHUIO U UCCIIEA0BATENLCKON IeATeTbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUN [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3indHbIX cdepax npodheccHoHATBHOM
TSI TEHHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3ylbTaThl OCBOEHUS Y4eOHOTO IpenMera «XuMus» Ha
YpOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpEeIMETHbIE) OOIEHAayUYHbIE TOHSTHS, OTpaKarolue
[IEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHeUu(PHUKy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
IpoIecC, CUCTEMa, Hay4YHbINA (DAKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, uccieoBaHne, HabI0IeHne, U3MEpPEHUE, IKCIIEPUMEHT U IpyTHUeE);

YHUBEpCaJIbHbIE Y4eOHbIe NeHcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne dbopmupoBaHue (G yHKIMOHATIBHON
IPaMOTHOCTH U COITUATIBHOM KOMIETEHIIMN 00yUYarOIIUXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUCCKHE 3HAHHUS U yYHUBEpCAJbHBIC yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JIEHCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeCTBUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBaTh W aKTyallM3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeysaTh LEJIH JESITEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJOTMUYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKUA TOHSITUW W yCTAHABIMBATHh MX B3aMMOCBSA3b,



UCITIOJI30BaTh COOTBETCTBYIOIINUE TTOHATHS JJI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BBLIOMpATh OCHOBAaHHMS W KPUTEPUU I KJIacCU(PUKAIMU BEIIECTB H
XUMUYECKUX PEAKIIHIA;

yCTaHaBIMBaTh MPUUYMHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTUUECKHE PpACCYXJCeHHS (MHAYKTHUBHBIE, JEIYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH WM MPOTHUBOPEYUS B paccMaTpUBAEMbIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUM CUMBOJIUYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMmysia, YpaBHEHHE XHUMHUYECKOU
peakIuu — TIPU PEIICHUU Y4eOHBIX IMO3HABATENbHBIX M TMPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC TIPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YYa€MBbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAyYHOIO MO3HAHUSA BEHIECTB M XUMHUUYECKUX
peaKiuu;

dhopMyIHpOBaThH IS U 33J1a41 UCCIICIOBAHUS, NCIIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSTENHLHO CGhOPMYJIUPOBAHHBIC BOIPOCHI B KauyeCcTBe HMHCTPYMEHTa
MO3HAHMS M OCHOBBI Il (DOPMHUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHU;

BJIAJICTh HABBIKAMM CaMOCTOSITEJIBHOIO IUJIAHUPOBAHUS W IPOBEICHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJIOM
mpoliiecca, CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYJIHPOBATh
0000IIIEHNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHON paboTe;

npuoOpeTaTrh OIBIT YYEHHUYECKOW HCCIETOBATEILCKOM U MPOEKTHOM
NEATeNIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS MNPaKTUYECKUX 3a7ady, MNPUMEHCHUIO Pa3JIMYHBIX
METO/I0B TTO3HAHUS.

3) pa6oTa ¢ undopmaumeii:

OpPUCHTHPOBATLCA B Pa3JIUYHBIX HMCTOYHUKAX WHOOpManuu (Hay4dHO-
NoMyJIApHasl JUTepaTypa XUMHUYECKOTO COJIEp)KaHUS, CIPABOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBATh MH(POPMAIUIO Pa3IMYHBIX BHUAOB U (opMm
MpeCTaBICHNUS, KPUTHUYECKHU OILICHUBATH eé JIOCTOBEPHOCTH "
HEMPOTUBOPEUUBOCTb;



bopMyIHUpOBaTh 3alpOChl U MPUMEHATh Pa3IMIHBIE METOMABI MPH TOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMOW ISl BBIMOJHEHUS] YYEOHBIX 3ajad
OTpeIeNIEHHOTO THTIA,

npruoOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PAa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (OpMY  TPEACTABICHUS
uHdopManmu (cXeMbl, rpaduKH, JUATPaMMbI, TAOJIUIIbI, PUCYHKHU U APYTHE);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpeACTBa MpH pabore ¢
XAMHAYECKOW WHOpMAIMe: NPUMEHAITh MEXIpeaIMeTHbIe ((du3mueckue u
MaTeMaTUYECKUE) 3HAKU ¥ CHMBOJIBI, (POPMYITBI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIOJB30BaTh M TMpeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMUECKHE CPEIICTBA
HaTJISTHOCTH.

OgiafieHHe YHHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMH JAeHCTBUSMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
IUCKYCCHHW, BBICKa3bIBaTh  HWACH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEJI0KCHHOH 3a/1a4H;

BBICTYIIATh C MPE3EHTAIMECH pPe3yJbTaTOB TO3HABATEIHHOW AESITEIHLHOCTH,
TOJTyYEHHBIX CAMOCTOSATEIHHO MITM COBMECTHO CO CBEPCTHUKAMU ITPH BBHITTOJTHEHUU
XHUMHUYECKOTO AKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI 1O MCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaH3ali YIeOHOTO TPOEKTa M (POPMYIUPOBATH BHIBOIBI
M0 pe3yibTaTaM IMPOBEAEHHBIX HMCCIEIOBAHUN MYyTEM COTJIACOBAHUS TMO3HWIUN B
Xo/1e 00CyXIeHUs 1 00MeHa MHEHUSIMHU.

OgiaieHHe YHUBEPCAJBHBIMHU PEryJIsTHBHBIMH €CTBHSIMH:

CaMOCTOSITENTFHO TUIAHUPOBAaTh W OCYIIECTBISITH CBOKO TIO3HABATEIBHYIO
AeSTeNLHOCTD, ONpeaelsis e€ Ied W 3aJadd, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TIpe/UIaraeMblii  alTOPUTM JEUCTBUN TpHU
BBIMOJITHEHUN YYEOHBIX W HCCIEAOBAaTEIbCKUX 3a/ad, BBIOMpATh HamOomee
3¢ GEeKTUBHBIN CcHOcO0 WX pEIIeHHs C YY4€TOM TONyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITHSIX;

OCYIIECTBIATH CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CaMOaHaJm3a
M CAaMOOIICHKH.

INPEAMETHBIE PE3YJ/IbTATBI
10 KJTACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMHS»
OTpaXkaroT:

c(OpPMHPOBAHHOCTh  MPEACTABICHUM O  XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMUHU B TIO3HAHUU SIBJICHUUN



npupoabl, B (OPMUPOBAHMHM  MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHHUs TPAKTUYECKUX 3a]1a4
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJCHUE  CHCTEMON  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONME TOHATUA (XUMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpall€HHas), MOJb, MOJSpHas
Macca, MOJISIpHBIA 00BEM, YIIepoAHBIM cKeneT, (YyHKUHMOHAJIbHAS TpyMIa,
paguKal, U30MEpHUsi, N30MEPBI, TOMOJIOTHUYECKUNA PsiFl, TOMOJIOTH, YIJIEBOAOPOMbI,
KHUCIIOPOJI M a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIDHbIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
oprannyeckux Bemiects A. M. BytiepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalme B OCHOBE NOHMMAaHUA NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUH, (DAKTOJIIOTMUECKUE CBEICHUSI O CBOMCTBax, COCTaBe, IMOJIYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBISITh XapaKTepHbIE MPU3HAKK TOHSITHH,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, WCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS NPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COETUHEHNU;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XMUMHYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKHX BEHIECTB U  YPaBHEHUN XHUMHYECKUX peaKilui,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYEeCKHX BEIIECTB JJIsl WILTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHWYeCKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K OIpPEIeTIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOAOPOMbI, KHCIOPOJ M a30TCOJAEpIKaIlHe
COEIMHEHNUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHMS), [aBaTh WM Ha3BaHUSA IO
cucremarnueckoir HoMmeHkiatype (IUPAC), a Taxke NpUBOAUTH TpUBHUATLHBIE
Ha3BaHMS OTIENbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIMMICH, alleTUJIEH,
ATUJICHIJIMKOJb, TJIHIEPUH, (eHoNl, (popmanbIerui, ameTanblerus, MypaBbHHas
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KHUCIJIOTa, CTEAPUHOBAsI KHCIIOTA, TIII0K034,
bpyKTO3a, KpaxMal, IeJUTI003a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHIBl XUMHYECKOW CBSI3U B
OpraHMYeCKUX COCAMHEHUSX (OAMHAPHbBIE U KpaTHBIE);



c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHSATHh TIOJIOKEHUS TEOPHH CTPOCHUS
oprannuyeckux BemecTB A. M. bytiepoBa 1151 00bICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

chOpMHUPOBAHHOCTh  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nyeckre M XUMHYECKHE CBOMCTBA THIUYHBIX IPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 9TaH, ATWJICH, MPOIWJIEH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEHOJI, aleTanbleTy/l, MypaBbUHAsl M YKCYCHas KHUCIIOTHI, TJIFOKO3a,
Kpaxmal, [eJUTI0JI03a, aMUHOYKCYCHAs! KUCIIOTa), WIUTFOCTPUPOBATh TEHETUYECKYTO
CBSI3b MEXJYy HUMHU ypPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUH C
UCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUsI XapaKTepHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Ceipbsi (HepTh, TNPUPOAHBIA Ta3, Yyrojib), CIOCOOBI UX TepepaboTKu U
IPaKTUYECKOE MPUMEHEHHUE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHHUS TI0 XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HMCXOIHBIX
BEIIIECTB WJIK MPOJAYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJETh CHUCTEMOW 3HAaHUW 00 OCHOBHBIX
MeToJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKHUX SBJIICHUN (HaOJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIB30BaTh CHUCTEMHBIC XHMHYECKUE 3HAHHS ISl TPUHATHS PCEIICHWH B
KOHKPETHBIX KU3HEHHBIX CHUTYyaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHEM;

c(hopMUPOBAHHOCTh YMEHUM COONIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyJIol 1 jabopaTopHbIM 00OpyJOBaHHMEM, a TaKKe NpaBuia OOpalleHHs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIUSIMHU TIO BBHITTOJHEHUIO J1aOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBINIONHATh XUMHYECKUM
AKCTIEPUMEHT (TIpeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, TIOJIyUCHUE
STUJIEHA W W3YyYCHUE €ero CBOWCTB, KA4YE€CTBEHHBIC pPEaKI[Ud OPraHUYECKUX
BEIIECTB, JIeHATypallus OEIKOB NMPU HAarpeBaHWH, IIBETHHIE PEaKIMH OEJIKOB) B
COOTBETCTBUM C TIpaBUJIAaMH TEXHHKH O€30MaCHOCTH TIpU OOpalleHuu C
BEIIECTBAMU U J1A0OpAaTOPHBIM O00OpYAOBaHHUEM, TPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (oOpMe 3alucCHu ypaBHEHUN COOTBETCTBYIOIIHMX
peakiuii 1 GOpMyIHPOBAThH BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO
uH(OpMaIIMIO, TOJIy4aeMyK0 W3 pPa3HBIX HCTOYHHUKOB (CpeiCTBa MacCOBOM
uHdopmanmu, MHTEpHET U IpYyTrux);



chOpMHPOBAHHOCTh ~ YMEHMHA  COOJIIOAATH  MpaBUjia  JKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATETbHOCTH B IENAX
COXpAaHEHHUSI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHUCTBUSI Ha KUBBIE OPraHU3Mbl ONPEAENIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHMMAas cMmbicn mnokazarens [IJIK, mosicHaTe Ha mpumepax CHocOoOBI
YMEHBIICHUSI M TMPEJOTBPAIICHUs HUX BPEAHOTO BO3JCUCTBUS Ha OPraHU3M
YeJI0BEKa;

ISl OOY4YalOIIUXCS ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUI;

JUISL  CJIENBbIX W CIa0OBUIANIUMX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XuMHYECKUX

dhopmyi.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudecKas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHU B TO3HAHUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHWUM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUS TPAKTUUECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraloIIKe TOHATUS (XMMHYECKHH 3JIEMEHT, aToM, W30TOom, S-, p-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHHUS, XUMUUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKast PEIIETKa,
TAMBl ~ XUMUYECKUX  PEAKLUMH, PacTBOp, IJICKTPOIUTHI, HEIICKTPOJMTHI,
AJEKTPOJIUTUYECKAsT JAUCCOLMAIUSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pPEaKIMH, XUMHUYECKOE PaBHOBECHE), TEOPHUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON AucconuManuu, nepuoanueckun 3akoH J[. M. Menpaeneesa,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHMs U MPEBpAIICHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHHWMAaHUS NMPUUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKHX SBJICHHM, (PaKTOJOTHUYECKHEe CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MMaCHOM HCIIOJIb30BAaHUM BOKHEUIINX HEOPTaHMUYECKUX
BEIECTB B OBITY U MIPAKTHUECKOM JEATEIbHOCTH YEIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE TPU3HAKU TIOHSATHM,
YCTaHaBIMBaTh MX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHITUS MPHU
ONMCAaHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJB30BATh XUMHUUECKYIO CHMBOJIUKY JJIs
cocTaBieHus (OpPMyJT BEIIECTB M  ypaBHEHUM XUMUUYECKUX  PEaKIui,
cucremarnueckyro HomeHkaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHblil Ta3, YrIEKUCIIBIA ra3, aMMHaK, Tami¢Has
U3BECTh, HETAIlIEHAs! U3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHUE);

c(hopMUPOBAHHOCTh YMEHUH ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COEJMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOM
CBs3U (KOBaJICHTHAs, MOHHAS, METAJJIMYECKas, BOJIOPOJIHAS]) B COCTUHEHUSX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJICKYJISIpHas,
MOHHAsI, METAJJIMYECKas ), XapaKTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX
COCJIMHECHMUN;

c(hopMUPOBAaHHOCTH YMEHU U yCTaHaBJIMBaTh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEIIECTB [0 WX COCTaBY K OMNpeIeEéHHOMY Kiaccy/Tpymie
COEIMHEHUM (MPOCThIC BEIIECTBA — METAJJIbI U HEMETAJUIbl, OKCHJIbl, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TIEPUOANIECKOTO 3aKoHa /JI.
N. MenneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIONIYI0, OOBICHUTEITHLHYIO
U TIPOTHOCTUYECKYIO () YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh dJIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckord CUCTEMBI
xumuuyeckux smemeHToB JI. M. MenpaeneeBa, WCHoONb3ys TOHATHUS «S-, p-, d-
AJIEKTPOHHbBIC opOuTanny, «QHEPreTUYECKHUE YPOBHUY, OOBICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XUMHUUYECKUX DJIEMEHTOB U UX COCIUHEHUU
1o nepuojiaMm u rpymmnam Ilepuoanyeckoit cucteMbl XUMUUYECKUX deMeHToB /1. U.
Menpeneena;

chOpMUPOBAaHHOCTh YMEHHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHWX  BEIIECTB  pa3IUYHBIX  KJIAcCOB,
MOATBEPKJIAaTh CYIIECTBOBAHWE TE€HETHUYECKOM CBSI3M MEXIY HEOPTraHMYeCKUMHU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU TIO
pa3IMYHBIM TIPU3HAKaM (YUCIy W COCTaBY PEArupyIOIIUX BEIIECTB, TEILIOBOMY
s dekTy peakiuv, U3MEHEHHUIO CTEIIEHEeW OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTHU
pPEaKIUM, YYaCTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPAaBHEHHUS PEAKIUN pPa3TUIHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YIUThIBAs
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



c(hOpMUPOBAaHHOCTh yYMEHUW TPOBOJAUTH PEAKIMH, IOATBEPKIAIOIINE
KAUYEeCTBEHHBI COCTaB pa3JMYHbIX HEOPraHMYECKUX BEIIECTB, pPaclio3HaBaTh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUECKUX
BEIILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH pPACKpPhIBATh CYIIHOCTh  OKHCIHMTEIIHHO-
BOCCTAHOBHUTEIIPHBIX PEAKIIUNA MOCPEJICTBOM COCTaBIICHHS JJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKHUE IPOIIECCHI,
JIeJKalllMe B OCHOBE MPOMBIIUIEHHOIO MOJYy4YeHUsS CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke C(HOPMUPOBAHHOCTH TPEACTABICHHN 00 OOIMX HAYUYHBIX NPHUHIIUAIAX H
AKOJIOTUUECKHUX MPOoOIeMax XUMMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHATHS «MaccoBasi JOJI BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAacChl BellleCTBa MM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O00BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIECTB, TEIUIOBOTO A(dekTa peakilMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAaHECHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUN COONIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyJIol 1 jabopaTopHbIM 00OpyJOBaHHMEM, a TaKKe NpaBuja OOpalleHHs] C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIUSIMHU TIO BBHITTOJHEHUIO JIaOOPATOPHBIX
XUMHYECKHUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBITIONHATh XUMHYECKUM
AKCTIIEPUMEHT (pa3lioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONpEeAeICHUEe Cpebl PACTBOPOB BEHIECTB C IOMONIBI0 YHHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIluw,
peakIuu MOHHOTO OOMeEHa, KaueCTBEHHBIC PEaKIMu Ha Cylbdar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHHUS, PEUICHHE SKCIEPUMEHTANBHBIX 3a/1ad 0
teMamM «Metamnb» U «HeMeramnasl») B COOTBETCTBHHM C TpaBHJIAMH TEXHHKU
0€301acHOCTU TIpU OOpaIlleHUH C BEIIECTBAMH U Ja0OpaTOPHBIM 000pPYI0BAHHEM,
IPEACTaBIATh PE3ylAbTaThl XHMHYECKOT'O0 OJKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUN U (DOPMYITMPOBATH BHIBOJALI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO
uHOpMaIIMIO, TOJIyYaeMyK W3 pPa3HBIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKalNU, MHTEpHET U IpyTrux);



chOpMHPOBAHHOCTh ~ YMEHMHA  COOJIIOAATH  MpaBUjia  JKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATETbHOCTH B IENAX
COXpAaHEHHUSI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OIACHOCTh BO3/ICMCTBUS HA )KUBBIE OPTAHU3MBI ONPEIETEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens I[IJIK, moscHATh Ha mpuMepax CHocOObl yYMEHBIICHHUS WU
NpEeOTBPAILIEHHUs UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YETIOBEKA;

JUIsi OOY4YalOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUI;

JUISL  CJIENBbIX W CIa0OBUIANIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoanuecTtBoO
YyacoB

JlesiTeIbHOCTh YUUTEJS C y4eTOM
padoueii mporpaMMsl
BOCIIMTAHUS

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOM XUMHUH

[Ipenmer oprannuecko xumun. Teopus

YCTaHOBJIEHUE JI0BEPUTEIBHBIX
OTHOIIEHUN MEX/ly YUUTEIEM U
€ro y4eHHUKaMH, ClIOCOOCTBYIOIIMX
MTO3UTUBHOMY BOCIPUSITHIO

1/1 CTPOEHUS OPTaHNYECKUX COETMHEHUN A. 3 yyamuMucs TpedoBaHuii 1 pock0 |  https://myschool.edu.ru/
M. bytieposa YUHTEIIS, IPUBIICYEHUIO UX
BHHUMaHUS K 00CYXJ1aeMOi Ha
ypoke nH(OpMaIK, aKTUBU3AIHH
UX IT03HABATEIbHON JESITENbHOCTH
Uroro no pazgeny 3
Pa3nea 2. YriaeBogopoabl
2/1 IIpenenbHbIE YTII€BOIOPOABI — AJKAHBI 2 NPUMEHEHHE Ha yPOKe https://myschool.edu.ru/
Hen CICIIbHBIC JICBOJOPOAbI. AJIKCHBI HUHTEPAKTUBHBIX HOPM DaOOTEHI
2/2 P a P ’ 6 p bopm p https://myschool.edu.ru/
aJIKa/IneHbl, ATTKUHBI YUAIIUXCS: - HHTEIUIEKTYaIbHbIX
2/3 ApoMaTHYECKUE YTIIEBOIOPOIbI 2 UTP, CTUMYJIUPYIOIIUX https://myschool.edu.ru/
2/ [IpupoIHbIE KCTOYHUKHU YIIIEBOIOPOJIOB U 3 HO3HABATEIIPHYIO MOTHBALIHIO httos://myschooledu.ru/
ps://myschool.edu.ru
ux nepepaboTka IIKOJTEHIKOB
Uroro no pazgeny 13

Pa3znen 3. Kuciopoaconep:xaiiue opranndeckue coeHHeHUs




3/1 CnupTtel. Denon 3 NPUHATHE U PEATA3AIHIO https://myschool.edu.ru/
Anbnernnpl. KapOOHOBBIE KUCIIOTEHI. LIGHHOCTEH 3710pOBOTO 1
32 7 https://myschool.edu.ru/
Cr0HbIE PUPEI 6e3omacHOTO 00pa3a >KU3HH,
NOTPEOHOCTH B (PH3UUECKOM
CaMOCOBEPIIICHCTBOBAHHH,
3aHSTHUSIX CTIOPTHBHO-
03JI0POBUTEIIBHOMN
3/3 VYrieBobl 3 JIeATENBHOCTHIO, HEMPHSATHE https://myschool.edu.ru/
BPE/IHBIX MTPUBBIUCK: KYPECHUS,
YHOTPEOICHUS aTKOTOJI,
HAapKOTHKOB
Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coenHeHust
4/1 AMuHBI. AMMHOKHCIIOTHL. benku 3 https://myschool.edu.ru/
Uroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKyJ/IsIpHbIE COEIMHEHUS
ACTETUYECKOE OTHOIIICHUE K MUDY,
BKJIIOYAsi ICTETUKY ObITa,
HAyYHOTO ¥ TEXHHUYECKOTO
TBOPYECTBA;
51 [Tmactmaccel. Kayuyku. Bonokna 2 HCHOHBgOBaHHUe BOCTIHTATCIRHBIX https://myschool.edu.ru/
BO3MOXHOCTEH COJIEpIKaHUs
y4eOHOTO TpeaMeTa uepes
JEMOHCTPAIIHIO JICTSIM TPUMEPOB
OTBETCTBEHHOTO, TPaKIaHCKOTO
MTOBEICHMUSI.
Hroro no pazneny 2
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11 KVIACC

DJIEKTPOHHbIE
No 11/11 HaumeHoBaHue pa3iesioB U TeM Koqi4ectBo I[eﬂTeJIBHOCTf YUMTEJ € (undposbie)
NPOrpaMMblI qacoB ydyeToM padoueil nporpaMmMsl o0pa3oBaTe/bHbIE
BOCIIUTAHUS pecypcsl
Paznen 1. TeopeTuueckne 0CHOBbI XUMHU
Crpoenue atoMoB. Ileproanueckuii 3akoH YCTaHOBJIEHUE JIOBEPUTEIBHBIX
1.1 u [lepnoanueckas cucteMa XMMUYECKUX 3 OTHOILLIEHUN MEXIy YUUTEIIEM U https://myschool.edu.ru/
anemenToB JI. 1. MenneneeBa €ro y4eHHUKaMH, ClIOCOOCTBYIOIIMX
Crpoenue BemiectBa. MHOTOOOpa3ue HO3UTUBHOMY BOCIIPUATHIO
1.2 4 . https://myschool.edu.ru/
BEILECTB yyYalmuMucs TpeboBaHM U IPOCHO
YUUTENS, IPUBJICUEHUIO UX
BHHUMaHUS K 00CYKJ1aeMOiil Ha
1.3 XUMHUYECKUE PEAKLIUH 6 yPOKe HE(OPMAITHH, AKTHBH3AIHH https://myschool.edu.ru/
UX MT03HABATEIbHON JESITENbHOCTH
Uroro no pazgeny 13 https://myschool.edu.ru/
Pasnen 2. Heopranuyeckasi xumusi
2.1 Meramnibl IIPUMECHEHUE HA YPOKE https://myschool.edu.ru/
2.2 Hemeramnsl MHTCPaKTHBHBIX (pOpM pabOTI https://myschool.edu.ru/
yUaluXcs: - UHTEIIIEKTYalbHbIX
CBs13b HEOPraHUUYECKUX U OPraHUYECKUX Hrp, CTHMyJIHPYIOIITHX
2.3 2 https://myschool.edu.ru/
BEILECTB [I03HABATEIbHYI0 MOTHBALIUIO
IIKOJIbHUKOB
Hroro no pazneny 17 https://myschool.edu.ru/
Pa3nes 3. Xumus u ;ku3Hb
3.1 XuUMus ¥ KU3Hb 4 3CTETUYECKOE OTHOLIEHUE K MUDY, https://myschool.edu.ru/




BKJIIOYAsl 3CTETUKY ObITa, HAYYHOIO
Y TEXHUYECKOTO TBOPYECTBA,
HUCIIOJIB30BAHUEC BOCIIMTATCIIbHBIX
BO3MOKHOCTEHN COACPKAHUS
y4eOHOTO TpeMeTa uepes3
JEMOHCTPAIIHIO JETSIM ITPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO
IIOBCACHUA.

Hroro no pazneny
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 10 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmmonepHoe obmectBo «M3matenbcTBo «lIpocBerienne»
Xumus, 11 kmace/ IN'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.,

AxrmmonepHoe obmectBo «M3matenbcTBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss Metoaudeckoe mocodue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMUs B TeCTax, 3ajadax,
ynpaxkHenusax. 11 kmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe 1 IpoBepoUHbIe PaboTHl K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 xmacc:
Hacronpnas kaura qis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura s yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3amauu 1o XUMUHU U
criocoObl ux pemeHus» - M.: «Jlpoday, 2021rox.

7. B.I'. leancoBa «Xumus 11 kiacc moypoyHble TUTaHBI 110 YICOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpaa» Yuurens 2018rom.



8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.:
Oxk3ameH, 2019r.
9. O.C.I'abpuensn, U.I".octpoymM0oB « X UMHUYECKHUM IKCIIEPUMEHT B T1IKosIe 11

kiace»; - M.: Ipoda. — 2019 rog.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u caliT 1151 yaurens «5 uay Ha ypox
XUMHU

http://him.1september.ru Equnas xomnexius LIOP: TlpenmeTHas komiekmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4UHbBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0ieo0pa3oBaTeasHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccutickast oumIiiaia mKkoJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XuMusi: 3JI€KTPOHHBIN YIeOHHK TS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEIHK: XUMUS
http://www.chemistry.ru Jluctaniimonsas oJuMIIMaaa Mo XuMUH:

TGHGKOMMYHI/IKaIII/IOHHLIﬁ O6paBOBaT€HBHBIﬁ ITPOCKT
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