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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no XMMHHM Ha YpPOBHE CpeHEro oOuero o0pa3oBaHus pa3padoTaHa
Ha ocHOBe DepepanbHOoro 3axkoHa ot 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickoit denepanumn», TpeOOBaHUN K pe3yjibTaTaM OCBOSHUS (eaepaibHOM
oOpa3oBaTenpHON TporpaMmbl  cpemHero obmiero ob6pazoBanus (DOIT COO),
NPEACTaBICHHBIX B DefepaqbHOM rOCYJapCTBEHHOM O0pa30BaTENIbHOM CTaHAApPTE
COO, c¢ yuérom KoHuenmuu mnpernojaBaHus y4eOHOro ImpeaMera «XHUMHUsS» B
oOpazoBarenbHbIX opranuzaiusax Poccuiickoit denepannu, pearu3yonmx OCHOBHBIE
oOpa3oBaTenbHBIC MPOTPAMMBbI, ¥ OCHOBHBIX TOJOXKEHHH «CTpaTeruu pa3BUTHSA
Bocriutanusi B Poccutickoit denepanun Ha nepuon a0 2025 roga» (Pacmopsbkenue
[IpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAX0JI0B K pa3pabOTKe MPOrpaMMbl 110 XMMUH, K ONPEICTICHUIO 00IIen
CTpaTeruu 00y4YeHHUs, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCA CPEICTBAMH y4eOHOTO
npeamera «Xumusi» g 10—11  kmaccoB Ha 0a30BOM  YpPOBHE COCTaBUIIM
koHuentyanbHble mnonoxeHuss O®I'OC COO o B3auMOOOYyCIIOBIEHHOCTH LEJEH,
COJlepKaHMs, pe3yJbTaTOB OOyueHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA
«XHUMMUS»

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMOoe BBIITYCKHUKaMU
o0mieoOpa3oBaTeabHON  OpraHu3alliu, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpIIAIONIMM  ATaloOM  pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOYEBBIX I[IEHHOCTEW, MPUCYIIHX
LEJIOCTHON CHCTEME XUMUYECKOT0 00pa3oBaHMsl. DTH LIEHHOCTHU KacCalOTCs MO3HAHUS
3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIECHUS K CBOEMY 370POBBIO U MTPUPOTHOM
cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOy4arolMXCSd Ha YPOBHE CPEIHETO
o0miero o0pazoBaHusl CPEACTBAMH y4eOHOro MpeaMera «XHUMHS», COACpKAHHE U
MOCTPOEHUE KOTOPOrO ONpPEAENEHbl B MpOorpaMMme Mo XUMHH € YYETOM clieuu(puKu
HAyKM XUMHUH, €€ 3HA4YCHWs B MO3HAHMM IPUPOABI U B MATEPUAIBHOU >KU3HU
o0miecTBa, a Takke ¢ Y4€TOM OOHIMX IeJed M NPUHLHUIIOB, XapaKTepU3YHOLINX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeIHero oOiero oopa3zoBaHusi B Poccuiickoii
denepanum.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coOyio posib B
COBPEMEHHOW LIMBUJIM3AIIMH, B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHON KyJIbTypbl. OHa
BHOCUT CBOH BKJaa B (OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, B
CO3/IaHHE€ LEJIOCTHOIO MpPEICTaBICHHUs 00 OKpYXKaloIleM MHUpE KaKk O EIMHCTBE
OpUPOABl U YENOBEKa, KOTOpoe (OpMHUpPYETCs B XHMHUHM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJEWUCTBYS C JIPYTMMHU €CTECTBEHHBIMH HAayKaMH, XHMHS CTala
HEOTHEMJIEMON YacThi0 MHUPOBOW KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIIHOTO
Tpyda M JKH3HM KaxJIoro ujeHa oOmectBa. CoBpeMeHHass XMMHS Kak Hayka
co3uJaTebHas, KaK HAayKa BBICOKMX TEXHOJIOTMM HAllpaBJI€HA Ha peELICHUe



MIO0ANBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBMM ¢ OOmIMMH UEISIMH M TPUHIMIAMH CPEIHEro OOIero
oOpazoBanus cojepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3Y4YECHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaronmxcs, HEOOXOUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCIICIIHOTO BKJIFOUEHUS B )KU3Hb COLIMYMa, ITPOJIOKEHUSI 00pa30BaHUS B PA3IMUYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeameta  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumusi» U «OOmAass W HEOPraHUYECKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIep)KaHUs KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUM 0 HEOPTaHMYECKOW XMMUU (C BKJIIOYECHUEM 3HAHUM U3 O0IIeW XUMHH) U
OopraHnyeckon xuMuu. POpMUPOBAHHWE IJAHHOM CUCTEMBlI 3HAHUM IPU U3YYECHHUH
npeaMeTa 00ecrneyrnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTO00Opa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa cojaepkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas XuMHUsS» copmMupoBaHa B TporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYCHHIO Y4YeOHOro wMarepuaia U  OOYCJIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha OMpPEAEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKor XMMHUH BEIIECTBA PaCCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUHM CTPOECHUS OPTraHUYECKUX COEIWHEHMI, a TAaKKE€ Ha YpPOBHE
CTEPECOXUMHUYECKUX U DJIEKTPOHHBIX MPECTABICHUN O CTPOCHUU BeliecTB. CBeIeHUs
00 u3yuaeMmbIX B KypcCe€ BEIIECTBAaX AAIOTCS B Pa3BUTUU — OT YTJIEBOJIOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIWHEHUU. B Kypce opraHuueckod XuMUuU
MOJIy4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
MepBOHAYAJIbHBIC TPEACTABICHUSI O XUMHUYECKOW CBS3M, KIIaCCU(UKAIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peakiuu.

[lon HOBBIM yIJIOM 3peHUsT B Tpeamere «XuMush» 0a30BOro YpOBHS
paccMaTpUBAEeTCs HW3YUYEHHBI Ha YypPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs
TEOpPETUYECKU MaTepuanl U  (AKTOJIOTMYECKHE CBEJEHUS O BelecTBax U
XUMHUUYECKON peaknuu. Tak, B 4YaCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O00YyYaromuMCcs TPEJOCTaBISCTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOAOJIOTMYECKUX MO3UIUH,
riy0oke TMOHATh MCTOPUYECKOE U3MEHeHHe (YHKIMA 53TOro 3akoHa — OT
00001aroIIei 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIIEH.

Envnas cucrema 3HaHUKM O BOXKHEUIIMX BEIIECTBAX, MX COCTaBE, CTPOECHHUH,
CBOMCTBaX W NPUMEHEHHH, a TAKXKE€ O XUMHUUECKUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHseTcs B Kypcax 10 u 11 knaccoB anemeHTamMu
COJIEpKaHMs, UMEIOIIMMHU KYJbTYPOJIOTHYECKUN W MPUKIAAHOM XapakTep. IOTu
3HaHUS CIOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3U XUMHUU C JPYTMMH HayKamH,
PacCKpbIBAIOT €€ poJib B MO3HABATEIbHOW M MPAKTUYECKOW AESATEILHOCTH UYEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX TMPUTIOKEHUN XHUMHH, TTOMOTAIOT BBIMTYCKHUKY OpPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpo0iemMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIMBATh MH(POPMAITUIO U TPUMEHSTH €€ NIJIsl TIOTIOJTHEHUST 3HAHUM,
pELIEHUs] UHTEJUIEKTYJIbHBIX M 3KCIIEPUMEHTAIBHBIX MCCIECA0BATENbCKUX 3a7ad. B



LEJIOM COfepX)aHue ydeOHOro mnpeameTa «XUMHS» JaHHOTO YPOBHSA HU3y4YEHUs
OPUEHTHPOBAHO Ha (OPMUPOBAHHME Y OOYYAIOUIMXCS MHUPOBO33PEHUYECKOW OCHOBBI
JUIs TOHUMaHUs (UIOCOPCKUX UAEH, TaKMX KaK: MaTepHaJbHOE E€IUHCTBO
HEOPraHWYECKOIO0 U OPraHUYEeCKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB BEIIECTB MX
COCTaBOM U CTPOCHMEM, ITO3HABAEMOCTh IPUPOIHBIX SBJICHHUN ITyTEM DKCIIEPUMEHTA
U pEIICHUS MPOTUBOPEUMH MEXAy HOBBIMU (akTaMHM M TEOPETHUECKUMU
IPEANOCHUIKAMHU, OCO3HAHWE POJIM XMMHUU B PELIEHUH DKOJIOTHYECKUX MNpoldsieM, a
TaKkKe MpoOseM cOepeKEeHUs PHEPIETUYECKUX PECYpPCOB, ChIPbsS, CO3AAHMUS HOBBIX
TEXHOJIOTUA ¥ MaTE€pPHAJIOB.

B mranme pemeHus 3amad  BOCIMTAHUSA, pPa3BUTUS W COLMAIM3ALNU
oOyyarolmuxcs MPUHATBIE MPOrpaMMON IO XUMHUHM MOAXOAbl K OINpPEAEICHUIO
COJECpKaHUS M IOCTPOEHMsI IMpeaMeTa MpeayCMaTpUBalOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUN, UMEIOUIMX 0a30BOE 3HAUYECHUE MJIA PA3THYHBIX
BUJIOB JIEATEIBHOCTU: pEIIEHUs NpobiieM, IIOHCKa, aHalu3a U 00paboTKu
uHpoOpMalluy, HEOOXOAUMBIX JJii MPUOOPETEHUs ONbITa MPAKTHYECKOW U
HCCIIE0BATENbCKOMN NEATEIbHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B IIO3HAHUN XUMHH.

B mpaktuke npenogaBaHMsi XUMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIETo
oOpa3oBaHMsl, TAK U Ha YPOBHE CPEJHEro o01Iero o0pa3oBaHUs, MPU ONpPEAEICHUN
COZIEPKATEIIBHOW XApPAKTEPUCTUKU LEJNEHd W3yYEeHHUS MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTH TPAJULMOHHO NPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKu KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA M KAK OJHOTO W3 KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C
METOOMYECKOW TOYKM 3PEHUS TaKOW MOJAXOA K ONPENCIICHHUIO LEJNe W3y4YeHHs
IIpeAMETa SBJISIETCS BIIOJIHE OIIPABIaHHBIM.

HEJIM N3YYEHHUSA YYEBHOI'O ITIPEIMETA «XUMMWUS»

CornacHO JaHHOW TOYKE 3pEHUSl TJIaBHBIMU IEJISIMH H3YyUYCHUS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisttOTCA:

e pOpMUPOBAaHNWE  CHUCTEMBl  XHUMHUYECKMX  3HAHUA  KaK  BaKHCHIIICH
COCTaBJISIONIECH €CTECTBEHHO-HAyYHOW KapTUHBI MUpaA, B OCHOBE KOTOPOM JiexKaT
KJIFOUEBbIC MOHATHUSA, (DyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HAyKWd, YCBOGHME U  TOHUMAaHWE  CYIIHOCTH  JIOCTYMHBIX  00O0OIIEeHUN
MUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHWE C MCTOPUEH UX pa3BUTUSA W
CTAHOBJICHUS;

e popMUpOBaHUE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB U XUMHUYECKUX pPEaKIil, HEOOXOIUMBIX [JIi MNPHOOPETEHUs] YMEHUM
OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUW, MUMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

e Pa3BUTHE YMEHHUH M CIOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM TMpaBWi 0Oe30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMM.

Hapsany ¢ stum, coaepkareibHasi XapakTEpUCTHKA IEJIe U 3aJad U3y4YeHUs
npeaMera B MporpaMme Mo XMMUK YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUHM C
HOBBIMH TIPUOPUTETAMH B CHUCTEME CpeaHero obmiero oOpasoBanusa. CeromHs B
MPEenoJaBaHui XUMHUHM B OOJIbIIEH CTENeHU OTAAETCS MPEANOYTEHUE MPAKTHUUECKOU
KOMITOHEHTE CO/IepkKaHusi 00yUYeHusl, OpUEHTUPOBAHHOM Ha MOJATOTOBKY BBIMTYCKHUKA



oOmieoOpa3oBaTebHON OpraHW3alluM, BIAJCIONMIET0 HE HAO0OpOM 3HAHUH, a
(YHKIIMOHATLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSMHU aKTHBHOTO
NOJYYCHHUsS 3HAHUH W TPUMCHCHUS HMX B pCATbHOW JKU3HM IS PEIICHUS
IPAKTHYCCKHUX 3a7ad.

B cBs3M ¢ 3TUM NpH U3YYCHUU MpeaMeTa « XUMHsD» JTOMHHUPYIOIICE 3HAUCHUE
nproOpETaOT TAKKE IENIU U 3a/1a4H, KaK:

ajanranys oOyJarolMXCcs K YCJIOBHSAM JMHAMHYHO pPa3BUBAIOMIETOCS MHpa,
(dopMHUpOBaHHE  HWHTE/UICKTYaJlbHO  pPa3BUTOM  JMYHOCTH,  TOTOBOM K
caMOoO0pPa30BaHUI0, COTPYJHHUYECTBY, CAMOCTOSTCIBHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHnH B KOHKPETHBIX JKM3HCHHBIX CHUTYaIlMsIX, CBSA3aHHBIX C BEHIECTBAMH M HX
PUMEHCHHEM;

dopmupoBaHre Yy  OOyYarOIMXCs  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMI), HMMCIOIIMX YHHBEPCAIbHOE 3HAYCHHE JUIS Pa3IMYHBIX BHJIOB
JESTSIIBHOCTH: peIIeHHus MpoOjeM, MOUCKa, aHaM3a W 00paboTku HH(pOpMaIwH,
HEOOXOUMBIX JIJISl IPUOOPETCHHSI OTBITA JCITEILHOCTH, KOTOPask 3aHUMAET BaKHOEC
MECTO B IIO3HAHWW XHMHH, a TaKXKe JUIS OICHKH C IO3HWIUKA 3KOJOTHYCCKOU
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKHX MPOIIECCOB Ha OPTaHU3M
YeJIOBEeKa U MPUPOAHYIO Cpeay;

pa3BHTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTCILICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yYaronmxcsi: CrioCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HAHUS TI0 XUMHUU B COOTBETCTBHU C XU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOJIb30BATh
COBpEeMEHHbIC WH(MOPMAITMOHHBIC TEXHOJIOTHM JUIS MOWCKAa M aHaIW3a y4eOHOW W
HAYYHO-TTOMYJIAPHON HHPOPMAITUH XUMUIESCKOTO COJICPIKaHMUS,

dbopMUpOBaHHE W pa3BUTHE Y OOYYAOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HA0II0OaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOECHHO
HEOOXOIUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWW W MPOBEICHUU XHUMHUECKOTO
IKCIIEPUMECHTA,;

BOCIIMTaHHE y  OOydarommxcs  yOSKIAEHHOCTH B T'YMaHUCTHYECKOH
HAIpPaBJICHHOCTH XHMHH, ©€ Ba)XHOH pOJIM B PEHICHUH TJIOOAIBHBIX IPOOJIeM
paIMoOHAIBHOTO TMPUPOAOIIOIE30BAHUS, MOTIOJHEHHSI YHEPTCTHUSCKUX PECYPCOB U
COXpAaHEHHUS MPHPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOIIICHUS K TPHUPOJEC W CBOEMY 3JIOPOBBIO, a TaKXe NPUOOPETCHHS OIbITa
UCTIOJIb30BaHUSl TIOJNYYCHHBIX 3HAHWUU IS TIPUHSATHS TPAMOTHBIX pEIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKHMH SIBJICHUSMHU.

MECTO YYEBHOI'O ITIPE/IMETA «XUMMS1» B YUEBHOM IIJIAHE
B yue6HOM m1aHe cpemHero oOiero oopa3zoBaHus MpeaMeT « XUuMus» 6a30BOro
YPOBHSI BXOJUT B COCTaB MPeaAMETHOM 001acTi « EcTecTBeHHO-HAyYHbBIE TIPEIMEThHI.
OO6miee 4KCIIO YacoB, OTBEIEHHBIX JJI M3YUYCHHS XUMHHU, Ha 0a30BOM YpOBHE
cpemHero ooriero oopasoBanus, coctapisieT /0 gacoB: B 10 kiracce — 35 gacos (1 gac
B Henelno), B 11 kimacce — 35 gacos (1 yac B Henelro).



COJEPKXAHUE YYEBHOTI'O IIPE/IMETA

10 KITACC
OPI'"AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT OpraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
IIOJIyYCHHH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N10J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o knaccuukanuu opraHudyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYECKHUX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHNE AEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAILECHUI0 OPraHUYECKUX BEILIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHue, 0OyTIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTHYECKMU pPsaA. MertaH u 3TaH —
OpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B MPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUI psl. DTWIEH U IMPOIMIEH —
POCTEUIINE TPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIME
XUMUYECKUE CBOMCTBa (peakuus mnoiauMmepusauuu). [lodyyeHue CHUHTETUYECKOIo
KAay4dyKa U pE3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHHS, TOMOJIOTUYECKUN psill. ALIETHIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUApPATALUH,
rOpEeHUs), MOJyUYEHNUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3MYECKHEe U XUMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIyUYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumeneHue. TOKCUYHOCTD
apeHoB. [ eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.

IIpuponHble MCTOYHMKM yIJIEBOAOPOAOB. [IpupoaHblii ra3 W MOMYTHBIE
HedTaaple Ta3pl. HedTh u e€ mpoucxoxknenune. CrocoObl mepepaboTKu HEPTH:
MEePEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTHYECKHil), mnuposu3. [IpoaykTsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTA U B ObITy. KameHHbIN
yTOJIb U IPOAYKTHI €r0 MepepadoTKH.



OKCHEPUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX MPEBPAIICHUIL:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacCc, KaydyyKOB M pE3UHBI, KOJUIEKIUU
«Hedpte» u  «Yromp», MOIEIMpPOBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3y4YECHHE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciendss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaime opranuieckue coeJUHEHUs

[IpenenbHbIE OJHOATOMHBIE CIUPTBI. METaHONI M 3TaHON: CTPOCHHE,
¢u3znyeckue MU XHUMUYECKHE CBOMCTBA (PEaKIUM C aKTUBHBIMHU MeETaJllaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHUPTBHL. OTWIEHIVIMKOJIb W  TJMLEPUH: CTPOCHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl PEaKiMsi Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepusa U STUIICHTIIMKOJIS.

deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpnernipl U Kemowsli. DOpManmbIETHI, ALETAIBICTHA:  CTPOCHHE,
du3nuecKkue U XMUMHYECKHE CBOWCTBA (PEaKLUMU OKHCIECHUS M BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKIIMH ), TIOJYyUYECHUE U TPUMEHEHHE.

OHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME IS
Kjlacca KHUCJIOT, peakuus JTepudukanuu), TMOJIy4YeHHE U  [PUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Cnoxxuble 3QuUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['maponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, Kilaccuukanus — yrieBoloB  (MOHO-, JH- H
noyiicaxapubl). ['oko3a — nmpocTeuimmii MOHOCaxapul: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKUE W XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3bl), HaXOXJIEHUE B MpPHUPOJE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u uesminono3a kak npupoaHbie noiuMepbl. CTpoeHue Kpaxmaia u
Heuroso3bl.  PU3MYEeCKUEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEepUMEHTANIbHBIE METOJIbl M3Y4Y€HHs BELIECTB M HX MpPEeBpalICHUN:
npoBeJieHHe, HAOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NTPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTBHI.




Pacuérnsle 3anaun.

Boluncienuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB HIIA MTPOTYKTOB PEAKIINN).

A30TCozepIKallie OPraHunueCKUE COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(pOTepHbIE OpraHudeckue coearuHenus. dusnyeckue u
XMMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak OpUPOJHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHud. [lepBuuHas,
BTOpPHYHAS W TPETHUYHAS CTPYKTypa OenKkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, IEHATY ALK, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEpUMEHTANbHBIE METOIBl M3YYEHUs BEIIECTB M HMX MPEBPAILCHUI:
HaOJII0JICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpalys OEIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHbIE COeINHEHUS

OCHOBHbBIC MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEIHAS MOJIEKYISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYISPHBIX COCOUHEHHN —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHUs BEIIECTB M HX IMPEBPAILCHUI:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH IPU U3YUYEHUHU OPTaHUYECKOM XUMHUU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAayYHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-HAYUHbIC TIOHSATHS: SIBICHUE, HAYYHBIN (haKT, TUIOTEe3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJaccu(puKanus, NepUOMYHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHPOBAHUE.

®duzuka: MaTepus, SHEpPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
HDHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJlIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinertka, opraHusMm, Ouocdepa, oOMEH BEIECTB B OpPraHU3ME,
dboToCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOMBI, KHPHI,
dbepMeHTHI).

['eorpacdusi: MuHepasibl, TOPHbIE TMOPObI, TTOJE3HBIC UCKOMAeMbIE, TOILIMBO,
pecypchl.

TexHonOrus: TNHUINEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBLHOIO IUTAHMUS,
MOIOLIUE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETUUYECKHE MpenapaTsl, MaTepHaIbl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBBI XUMHH



XHUMHYECKUI 31eMeHT. ATOM. Sapo aromMa, H30TONBIL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOHUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBHIX YETHIPEX MEPHUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnognuecknil 3akoH U llepuonnueckas cucremMa XMUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NepuoANYECKOro 3akoHa U Ilepmoamdyeckoil CUCTEMBI
xuMuueckux anemMeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TpPYyINaM M TMEepUojaMm.
3HaYeHue MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XHMHYECKas CBSI3b. BHIIBI XMUMHYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W TMOJspHas, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomoponnas cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIATEIHHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOVCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[TonsiTue 0 AucCnepcHbIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumudeckas — peakinusa. Kiaccudukamus  XUMHYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (pakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnextponutnyeckas aucconuanus. CuiibHble U cnadbie dnekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB M HX MPEBPAILCHUI:
neMmoHctpanust Tadiaun «llepuoauueckas cuctemMa XxumMudeckux snemeHToB [, .
MenneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJCHUuE U
OIMMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, pPEaKIMd HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTH
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacu€Ttel 10 ypaBHEHHSM XHMHYECKMX pPEaKUuMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PaCU€Thl, PacU€Thl C HCIOJB30BAHUEM IIOHATUS «MAacCOBas
JIOJISI BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilonoxenne HemerammoB B Ilepuoguueckorl  cucreme
xumuueckux snemeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHHSI aTOMOB.



du3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMeEpe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XHUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoma WU KpeMHHS) M WX  COCOWHEHWNA  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHEHNE BAKHENIIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnel. [lonoxxenne MeraimoB B [lepronnueckon cucTeEME XHMHYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriiaBbl METaIOB.
DNEeKTPOXUMHUUYECKHUH psAJT HAIPSHKEHUI METAILIOB.

XHUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, Kalui, KaJbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue cnocoObl moaydeHus MeTawioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI HM3Yy4YEHUs BEIIECTB M HX IPEBPAILLICHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3a/]a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHU]IA ATIOMUHHUSA C PAaCcTBOpaMU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacu€tbl Macchl BemiecTBa WM 00bEMA Ia30B IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMus ¥ ’KM3Hb

Ponp xuMum B 00eCi€YeHUN 3KOJIOTHYECKOM, DHEPTreTUYECKON W MUIIECBOM
0e30macHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIHIA.

[IpeacraBnennss 00 OOMIMX HAYYHBIX MPUHUMUIIAX POMBIIUIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHpE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKkh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yaoOpeHus.

XuMHsT U 3J0pOBbE YENOBEKAa: IMpaBUiia MCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzanmst  MeXmnpeaIMETHBIX — CBSI3ed MpU  U3Y4YeHUH  oOmed u
HeopraHuyeckoi xumuu B 11 Kkiacce ocylIeCTBISETCS Yepe3 MCIONIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Me ecTeCTBEeHHO-HAyuYHbIE MOHATHS: HAay4YHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TMEPUOIUYHOCTh, HaAONIIOACHHE,
IKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SBICHHE.

®duszrka: MaTepusi, SJHEPrusi, Macca, aToM, 3JEKTPOH, POTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BELIECTBO, TEJO,



00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI UX
W3MEPEHUS, CKOPOCTh.

buonorusi:  kimerka, OpraHusM, OJKocucTema, Owuocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE TOPOIbI, TTOJE3HBIE MCKOIMAeMbIe, TOILIUBO,
pECYPCHI.

TexHOomorusl: XUMUYECKass MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAIIOB, CEIILCKOXO3SIMCTBEHHOE MIPOU3BOJICTBO, IHILEBAS
MPOMBIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASA POMBIIIICHHOCTh, HAHOTEXHOJIOTHUH.



INIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
OoOy4arolMMHUCs IPOrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-MeToauueckold OCHOBOM  aJis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B coOoTBETCTBMM C CHCTEMHO-ACATEIBHOCTHBIM IOAXOAOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHsD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOIUE:

OCO3HaHUE OOYYaIOUUMUCS POCCUICKOM TIpakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUI JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOHIMXCS PYKOBOJICTBOBATHCS B CBOEHU
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM yCTAHOBKAMH, NPUCYLIMMU LIEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS 3KOJOTHMYECKOW KYJIbTYpPbl U CHOCOOHOCTH CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHHS NpeaMeTa «XHUMHs» JIOCTUTAIOTCS B
€AUHCTBE YYEOHOM M BOCHUTATEIbHOW JAESATENBHOCTH B COOTBETCTBHHM C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM U TpPaBWIAMH  TOBEJAEHUS,  CHOCOOCTBYIOUIMMHU  IMPOIECCaM
CaMOINO3HAHUS, CaMOpPAa3BUTHA W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIMYHOCTHBIE PE3yJNbTaThl OCBOEHUS IMpeAaMeTa «XHUMHUS»  OTPaXaroT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKOM JeATEIbHOCTH
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMs 00YYaOIMMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 005I3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHAS. O COLMAJIBHBIX HOpPMax M IpaBWiIaxX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON NEATEIbHOCTH MpPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TMO3HABATENIbHBIX 3aj1ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHUKY U
apryMEHTHI IPYTUX IPU aHAIU3€ PA3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMIO
OTE€YECTBEHHON XMMUH;



yBaXEHHUST K MPOLECCY TBOpPYECTBA B OOJACTU TEOPHUH W TMPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpEeca M IIO3HABATEIbHBIX MOTHMBOB B MOJYYEHUHM M TOCIECAYIOIIEM
aHanu3e UH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYyaIluH, CBSI3aHHBIC C XUMHUUYECKUMHU SIBJICHUSIMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHHE W MOCTYNKH CBOMX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LIEHHOCTEW 3/J0pOBOr0 U Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TpaBUil 0e30mMacHOro oOpalleHus C BEHIeCTBAMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCJICJICTBUN W HEMPUATHUS BPEIAHBIX MPUBBIUEK (YMOTpeOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4EOHO-MCCIIEI0BATEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  APYrux BHJAX
NesATEeIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YaCTHE€ B PEUICHUH MPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MPOo(eccuil pa3iuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUIN 110 XUMHH;

YBaXXEHUS K TPYyY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HMHAMBUIYATBLHON TPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKU IEJIeCO00pa3HOr0 OTHOILEHUSI K MPUPOJIEe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa HKOJOTHYECKUX TPOOJIeM, BIIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOIHON U COLUANBHON CPEbL;

OCO3HAHHUSI HEOOXOJMMOCTH HCHOJb30BAHUS JOCTHKEHUN XUMHUM ISt
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpPEd  OKPYKAIOLIEH
OPUPOIHON cpeie, YMEHHSI MPOTHO3UPOBATH HEOIArONPUSTHBIE KOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4YMs Pa3BUTOrO 3KOJOTHMYECKOIO MBIIUICHHS, SKOJOTUYECKON KYJIbTYPBI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUU(PUKH XUMHHM KAaK HayKH, OCO3HaHUs €€ poiau B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeCTaBlIeHusT 00 OKpYKaroIeM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0CO0OM 3HAYMMOCTH XUMHH JUISI  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHHCTHUYECKON HANpaBICHHOCTH W Ba)XHOM pOJIK B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX MpoOsIieM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTUM MEIULMHBI, 00ECIEUYEHUU YCIIOBUMI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMQPOPTHOM IKM3HU KaXKIOrO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU: TOHMMAHHUS CYIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMHU OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3au4HbIX chepax mpodeccHoHambHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeameTHbIe pe3yabTaThl OCBOEHHUS YUEOHOro mpeaMera «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE ISt bopmupoBaHUs MHUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHSATHUS, OTPaKarolIue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);



yHHUBEpCajabHble y4yeOHble AeicTBHs (MO3HABaTelbHbIE, KOMMYHUKATHUBHEIE,

peryJISITUBHBIC), obecrieunBaroIe dbopMupoBaHUe (byHKIIMOHATILHON
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YYarOIIIXCs;
CIOCOOHOCTD oOydaromuxcs UCIIOJI30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHblE PE3yJIbTaThl OTPAXarOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJISTUBHBIMU
NEUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEIbHbIMHU
NeUCTBUSMMU:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITEIbHO  (popMyJIMpOBaTh M aKTyalIM3upoBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAcsATh LU JACATECIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH MX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHATHM M yCTAaHABIMBATh WX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS 1JII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUH I KJIACCU(PUKAIIMU BEIISCTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIIUBATh NPUYMHHO-CIICJACTBEHHBIE CBSI3M MEXIY HM3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyX AeHUs (MHIYKTUBHBIC, JEIyKTUBHBIE, TIO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHMS, UCTIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmylia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUUECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJEJbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX
MPH3HAKOB U3yYaE€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIMIA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBaMH METOJOB HAy4YHOI'O MO3HAHUSA BEIIECTB U XUMHYECKUX
pEeaKUunii;

dbopMyIHpOBaTh LIETU U 3a]]a4d UCCIICIOBAHMS, UCIIOIB30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MIO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHKS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMU CAMOCTOSITEJILHOTO IUJIAHUPOBAHUSI W IPOBEICHUS
YYCHHUUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 3a XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOCIIAaHHON PaboTE;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIBCKOM U MPOEKTHOMN
JEATEIIbBHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIHbHOMY



MOUCKY METOJIOB PpELICHUS TNPAaKTHUYECKUX 3aJad, HNPUMEHEHUIO pa3IHMYHBIX
METO/IOB [TO3HAHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBAThCSI B PA3IUYHBIX HCTOYHWUKAX HHGoOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJAEp)KaHWs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (POpM
peICTaBICHHUS, KPUTHUYECKH OLICHUBATH e JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCT;

dbopMyIUpOBaTh 3aPOCHl U MPUMEHSTHh Pa3JIMYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OTpEENEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCIOIB30BAHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMaJIbHYI0  (OpMy  NIpEICTaBICHHUS
uHdopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BAaTh HAYYHBIM SI3BIK B KAaueCcTBE CpEACTBa TMpU padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONBb30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarJIsIHOCTH.

OsilajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOi TeMbI B XOJ€ JUAIOTa /WU
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TpPE3CHTAlMel pPe3yJIbTaTOB MO3HABATEILHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOTI'0 3KCIEPUMEHTA, MPAKTUUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yjbTaTaM MPOBEAECHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHHUBEPCAJBLHBIMU PErysiTABHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIHO ITUTAHUPOBATh M OCYIIECTBIATH CBOKO IO3HABATEIBHYIO
NeSTENIbHOCTD, Ompezensds e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JAEUCTBUI MpHU
BHITIOJTHEHNH YYE€OHBIX W WCCIIEOBATENLCKUX 3a]ad, BHIOMpaTh Hambosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJYyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEITETFHOCTH HAa OCHOBE CaMOAHAIN3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHBI
10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyueckas XUMUS»
OTPAXKaroT:



cOPMHUPOBAHHOCTh  TMPEIACTABIEHUH O XHMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoAsl, B  (QOPMUPOBAHMUM  MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HaHMI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHyTas M COKpamEHHas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YITIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHUECKUI P, TOMOJIOTH, YTIEBOAOPOIbI,
KUCJIOPOA U a30TCOJEpKaIIUe COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TCOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKHI S3bIK XHUMHUU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUI BBISBJIATh XapaKTEpHbIE MPU3HAKU TOHSTHUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHHM HCMIOJIB30BaTh XWMHUYECKYIO CHMBOJIUKY JIJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMyJ1 OpraHMYeCKMX BEIIECTB W YPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEUIECTB JI1 WLIIOCTPAUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAaHABJIMBATH MPUHAJICKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIaccy/rpynne coeauHeHud (yriaeBOJOpOJibl, KHUCIOPOJ | a30TCOJEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaThb KM Ha3BaHUS MO
cuctematudyeckoit HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopMambaeru, areTaiblAerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs! KUCJIOTA, CTEAPUHOBAsI KUCIIOTa, TIII0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OINpPEISTsATh BHUIbI XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(hOPMUPOBAHHOCTh yMEHUS TPUMEHATh TOJIOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 115 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWICH, AalETUJICH,
Oytamuen-1,3, merunOyrtamueH-1,3, GeH307, METaHON], ITAHOJ, STUJICHTJIUKOD,
TJIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,



Kpaxmai, IeJUTI0JI03a, aMIHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTJIEBOIOPOIHOTO
ChIpbsi  (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX IMepepaboTKH U
MpaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;

chOPMHPOBAHHOCTh YMEHHA TMPOBOJUTH BBIYUCICHHUS 110 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKIINH);

chOpPMHPOBAHHOCTh YMEHHUH BJIaJ€Th CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUHU BELIECTB U
XUMUYECKUX SBJICHUN (HAOII0ICHUE, M3MEPEHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOIIOATh MpaBUIIa MOIb30BAHUS XUMUYECKON
MOCYJIOM ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSIMH TIO BBITOJTHEHHIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMIOJHATH XUMHYECKUUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
STWJIICHA W W3yYCHHE €ro CBOWCTB, KA4YSCTBEHHBIE PEAKIMA OPTaHHMYCCKHX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBMHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpH OOpalieHuu C
BEIIECTBAMH U J1A0OpAaTOPHBIM O0OPYAOBaHHWEM, TPEIACTABIATH PE3yJIbTaThI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GOpPMYJIUPOBAThH BBIBOIBI HA OCHOBE ATHX PE3YJIhTATOB;

cOPMHPOBAHHOCTh YMEHHUW KPUTHYECKH AHAIM3UPOBATH XHUMHYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ yMEHUW  COOJNIOJATh  TpaBWIA  DKOJOTUYECKHU
1[€JIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelibl, OCO3HABAThH
OITACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI ONPEICIEHHBIX OPraHUYCCKUX
BEIECTB, MOHUMasi cMbIca mokazatens [IJIK, moscHsaTh Ha mpumepax crmocoObl
YMEHBIICHUS W TIPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS Ha OPTraHW3M
YeJI0BeKa;

JUTsT 00YyYaromUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBbSI: YMEHUE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHUS BEIIESCTB M
XUMUYCECKUX SBJICHUM;

JUISL  CIIETIBIX W CIA0OBUIANIMX OOYyYaroluXCs: YMEHHE WCIOIbh30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC



[IpenMeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuveckas
XUMUS» OTPAKAKOT:

C()OPMUPOBAHHOCTh ~ IPEJCTABICHUM: O XUMHYECKOHM  COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHM B TO3HAHWM SIBJICHUHN
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs] IPAKTUUECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO M MPUPOIHON
cpexne;

BIAJCHUE  CUCTEMOM  XMMMYECKMX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XUMHUYECKasl CBA3b
(koBaJIeHTHas!, MOHHAsI, METAILTMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUIIBI ~XUMHWYECKHX  pEAaKUUH, pacTBOp, OJIEKTPOJUTBI,  HEAIEKTPOJIUTHI,
IEKTPOJIMTUYECKAsT JAUCCOLMALIAS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaklUuy, XUMUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
IEKTPOJIMTUYECKON Iucconmanuu, nepuogudeckut 3axkoH [I. M. Menneneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUs, JICXKAIIUE B OCHOBE IIOHUMAHWUS INPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEIIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUI BBISABIATh XapaKTEpHbIE MPU3HAKU MOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

Cc(OPMUPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY MJis
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPraHWYECKUX BEIECTB (yrapHblii ra3, yIrJIEKHCIbI ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUN OMPEJEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAS) B COCAUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHasl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM,

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBYy K OIpeAeaEHHOMY Kiaccy/Tpymnie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPHUOIUUECKOr0 3akoHa /.
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanyeckoil cHUCTEMBI
xumuuecknx asnemeHtoB JI. V. MenpeneeBa, MCHONB3ys MOHATHS «S-, P-, d-



AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKue YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XUMHMUYECKUX DJIEMEHTOB U MX COCIUHEHUN
1o nepuojaM u rpymmnam [lepuogudeckoit cucteMbl XuMuueckux 3neMmeHToB /1. U.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHX BEIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI KIIACCU(PUIIMPOBATh XMMUUYECKHE PEAKIUU IO
pa3IuMYHBIM NPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolldX BEIIECTB, TEIJIOBOMY
abdexTy peakuuy, U3MEHEHHUIO CTENEHEH OKHUCICHMS 3JIE€MEHTOB, 0OpaTUMOCTH
peaKkIMy, YYaCTHIO KaTaau3aTropa);

c()OPMHPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHUS PEAKUUN Pa3TUUHBIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,

c()OPMHPOBAHHOCTh YMEHUW TPOBOAUTH PEAKLMH, MOATBEPKIAAIOLINE
KAUECTBEHHBI COCTaB pPa3jIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPax HEOPraHWYECKHUX
BEILECTB;

C(OPMUPOBAHHOCTh ~YMEHUH  pacKphlBaThb CYIIHOCTb  OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
ITUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaxKuy OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (npunuun Jle larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh XWMHUYECKHE MPOLIECCHI,
JeXKalllie B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaK)Xe€ CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOLIMX HAYYHBIX NPUHLHUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMMUYECKOT0 MPOU3BOJICTBA;

Cc(OPMUPOBAHHOCTh YMEHUH MPOBOAMTH BBIYUCIECHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IpU XUMHYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUI COOJII0IaTh MPaBUiia MOJb30BAHUS XUMUYECKOM
MOCy/IOl U JTabOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpaIlIeHHUs C
BEILECTBAMH B COOTBETCTBMM C MHCTPYKUHMSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUN [JAHUPOBAThb M BBIMOJIHATH XHUMHYECKUUN
HKCIIEPUMEHT (pa3jio’KEeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peaklMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temam «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBHWJIAMU TEXHUKU
0e30MacHOCTH MU OOpAIllEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000pPYIOBaHUEM,



MPEACTABIIATh PE3YJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHHH COOTBETCTBYIOIIUX pPEaKIU U (POPMyIMPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHUYECCKH AHAIM3UPOBATH XHUMHYECKYIO
uHpopMaIuio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOMU
KOMMYHUKaIu, MTHTepHeT u 1pyrux);

chOpPMHPOBAHHOCT, ~ yMEHHH  COOMIOJaTh  MpaBWja  DKOJOTHYECKH
1eJ1eco00pa3HoOro TOBEICHUS B OBITY W TPYJIOBOM JACATEILHOCTH B IEJISIX
COXpPAHEHMSI CBOETO 3JI0POBbSI M OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIC OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, IOHUMAs
cmbica mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKA;

JJIs 00y4YaroluXcs C OrpaHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbsS: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX II03HAHUS BEIISCTB U
XUMHYECKUX SIBIICHUN;

JUISL CHENbIX U CHa0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 4 1
M. bytneposa
Hroro no pazneny 4
Pa3znea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrieBog0pO/Ibl: aJKEHBI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4eckue yrieBoaoposl 2
54 [IpupoaHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaepskamue opranudeckue coeJuHeHH
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnosxubie 3¢upsl
3.3 YrieBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 4 1
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 14
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTtaminl
2.2 Hemertamier 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. XumMus u :KM3Hb
3.1 XUMUS U KA3Hb 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoanyecTBo 4acoB

aTa
Nen/m Tema ypoka Beero Kontpoabnubie  IIpakTnueckue ﬁlsyqennﬂ Buasl, popmsl
padoThbI padoTbI KOHTPOJISA
[Ipeamer oprannyeckoil XumMuu, eé .
1 pel P ’ 1 BBoaHsb1i TecT
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE
Teopus cTpoeHns OpraHM4EeCcKUX YcTHBIN onpoc
2 coenunennii A. M. bytneposa, e€ ocHOBHBIE 1
II0JIO’KEHHUS
IIpencraBnenue o kiaaccudukanuu YcTHBIN onpoc
3 opraHuueckux semectB. Homenkinatypa 1
(cuctemaruyeckasl) U TPUBHAIbHbBIE HA3BAHUS
OpPraHUYECKUX BEILECTB
Konrtponbnas
4 Broanas konTponbHas padbota 1 1 pa60Tpa
5 AJIKaHBI: COCTaB U CTPOCHHUE, 1 VYeTHBII onpoc
TOMOJIOTUYECKUH PST
6 MeraH u 3TaH — npocrenmue 1 VYceTHBII onpoc
IIPEICTaBUTENN aJTKAaHOB
7 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 YcTHBIT onpoc
8 OTUiEH U NPONWIEH — NpOCTeine 1 VYceTHBIT onpoc
MIPEICTaBUTENH aJIKEHOB
9 ITpakTrueckas padora Ne 1. «Ilomyuenue 1 1 [IpakTnyeckas
STHJIEHA U U3yUEHUE €r0 CBOMCTBY paboTta
Anxanuensl. byranuen-1,3 u VYeTHbII onpoc
10 MeTunoyTanuen-1,3. [Tonyuenue 1
CUHTETHYECKOTO KayuyKa U pe3UHbI
AJKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHMS, YcTHBIN onpoc
11 TOMOJIOTUYECKUH PAMl. ALIETHIIEH — 1
IIPOCTENIINNA TPEICTABUTEND aJTKUHOB
12 Brruncnenus no ypaBHEHHIO XUMHYECKOU 1 [IpoBepounas




peakuuu pabora
13 ApeHnbl: 6eH301 1 TOIy0J. TOKCHYHOCTh VYeTHbII onpoc
apeHoOB
14 I'eneTnyeckas CBsI3b yIriIeBOJOPOIOB, VYeTHbII onpoc
IIPUHAICKAIUX K Pa3IMYHbIM KJ1accaM
[IpuponHbIe HICTOYHHUKH YIIIEBOAOPOJOB: YcTHBIN onpoc
15 MPUPOJIHBII ra3 U MOMyTHbIE HE(PTSIHBIEC Ta3bl,
He(Th U MPOAYKTHI € IepepadoTKH
IIpupoHbIE ICTOYHUKH YIJIEBOIOPOIOB: VYeTHBII onpoc
16 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ epepadoTKU
Kontponbnas
17 [TonyrogoBas KoHTpoIbHAs paboTa
paboTta
18 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: VYeTHBII onpoc
METaHOJ 1 3TaHoJI. BonopoaHas cBs3b
19 MHoOroaroMHsele CIUPTHI: ITUICHIIIMKOIIb U YcTHBIN onpoc
[JIMLEPUH
20 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U YcTHBIN onpoc
XUMHYECKHE CBOICTBA, TPUMEHEHHE
21 Anpaerunpl: GopMaNbACTU U alleTaIbICTH]. VYcrHbIi onpoc
AnertoH
) OAHOOCHOBHBIE NpeieNIbHbIE KApOOHOBBIE VYeTHBII onpoc
KHCJIOTBI: MypaBbUHAs U YKCyCHast
23 ITpakTrnyeckas padora Ne 2. «CBolicTBa IIpaxTueckas
pacTBopa YKCYCHOM KHCIIOTBI» pabora
24 CreapuHOBas U OJIEMHOBAsA KUCIIOTHI, KaK YcTHBIN onpoc
IIPEICTAaBUTENHN BBICIIUX KAPOOHOBBIX KHCIOT
or MBpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX VYeTHbII onpoc
KHCJIOT, UX MOIOLIEE NEICTBHE
CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE VYeTHbII onpoc
26 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB
27 Kupsr: runponns, NpuMeHEHHE, VYeTHbII onpoc

Ouoyiornueckas POJIb X KUPOB




VYTaeBobl: COCTaB, KiIaccuukanus.

VYeTHbII onpoc

28 Bakneiiimme npeacTaBuTeNM: TIIOKO3a, 1
bpykKTO3a, caxaposa
29 Kpaxman 1 neimnoino3a Kak IpupoHble 1 VYeTHbII onpoc
MOJIMMEPHI
30 AMWHBI: METHJIAMUH U aHUJIUH 1 VYcTHbIl onpoc
AMUHOKHCTIOTHI KaKk aM(pOTepHbIe VYeTHbII onpoc
31 OpraHUYECKUE COCAMHEHUS, UX 1
ouosiornyeckoe 3HaueHue. IlenTuab
37 benku xak npupoaHsie 1 VYeTHBII onpoc
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS
33 OcHOBHbIE OHATHS XUMHH 1 VYeTHbII onpoc
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METOIBI CHHTE3a YcTHBIN onpoc
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHH. 1
[Iimactmaccel, KayuyykH, BOJIOKHA
35 HToroBast KOHTpOJIbHAS paboTa 1 KoutporsHas
paboTta
OBLIEE KOJIMYECTBO YACOB I10 35

[MNPOTPAMME




Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

11 KIIACC

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padcoThbl

IIpakTHYeckue
padcoThbl

JlaTa
U3yYCHUS

Buael, popMmsl
KOHTPOJIA

BBoaHbI TECT

[Tepuoanueckuii 3akon u Ilepronnueckas
crucTemMa XuMu4Yeckux anemeHToB 1. M.
MenneneeBa, X CBSI3b C COBPEMEHHOW TeOpue
CTPOCHHS aTOMOB

YcrHblii onpoc

BBonnas koHTposibHAsA paboTa

KonTposbhas
paborta

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIEMEHTOB U UX COECTUHEHUMN I10
rpynmnam 4 rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTHH HAYKH

YcTHBII onpoc

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOM
cBsizu. BojgopoHas CBSI3b

YcTHBII onpoc

BanenTHOCTB. DIEKTPOOTPULIATENBHOCTS.
Crenenb okucienus. Bemniecrsa MoneKyJIsspHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsiTve 0 nucnepcHbIX cucTemax. McTuHHbIE U

KOJIJIOUHBIE pacTBOpBL. MaccoBast 101t
BEIIIECTBA B pacTBOPE

YeTHBIN onpoc

YeTHBIN onpoc

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMUYECKUX COEAMHEHUN. |'eHeTnueckast
CBSI3b HEOPTaHUYECKHUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanus XuMHUECKUX peaklui B

HEOPraHWYECKOW U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH

YcTHBII onpoc

YcTHBII onpoc




COXpaHEHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Cxkopoctb peakiui. OOpaTuMble peakiuu.

YcrHblii onpoc

10
XUMHUYECKOE PABHOBECHUE
ITpakTrueckas padora Ne 1. « BiustHue
N [IpakTnueckas
11  pa3nuuHbIX (PaKTOPOB HA CKOPOCTH XUMHUUECKOM aGoTa
peaKIumy p
DIeKTpoMTHYEeCKas aucconuanus. [lonstue o YcrHblii onpoc
12 BOZIOpOAHOM Toka3zatene (PH) pactBopa.
Peakuun nonHoro oomena. ['mapoinms
OpPraHUYECKUX U HEOPraHMYCCKUX BEIISCTB
OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH. YcTHbIi onpoc
13 [TonsiTHE 00 3IEKTPOIHM3E PACIUIABOB U
pacTBOPOB coJIcH
14 KoHnTponpHas padora mo pasaeny Kontposnbnas
«TeopeTnyecKrue OCHOBBI XUMMI)Y pabota
Mertamibl, ux nosoxxkenue B [leproanueckoit YcTHbI onpoc
15 CHUCTeME XMMUYeCKuX 3yemeHToB [1. M.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue Gpu3nIecKrue CBOMCTBA METAIIIOB
16 CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM Pl VYcTHBI onpoc
HaNpsH>KEHUH METAIIOB
XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIIIOB YcTHbIi onpoc
17 (HaTpuii, KA, KaJIbIWA, MarHUM, aTFOMUHUN )
U UX COSTUHEHUN
18 XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX YcTHbIi onpoc
COeTUHEHUN
19 XUMHUYeCKHEe CBOMCTBA IIMHKA, JKeJle3a U UX VYceTHbli onpoc
COEeTMHEHNN
[TpakTrueckast paborta Ne 2. "Pemenue
IIpakTrueckas
20 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
" pabora
«MeTamiey
Hewmeramnsl, nx nonoxenue B [leprnoanueckon YcTHbli onpoc
21 CHCTEME XMMHYECKHX dneMeHToB JI. W.

MengaeneeBa u 0COOEHHOCTHU CTpOCHHA aTOMOB




du3nyeckrue CBOMCTBA HEMETAILIIOB.

YceTHBIN onpoc

22 | AmnoTtponusi HEMETauIoB (Ha puMepe 1
KHCIIOpo/a, cepbl, pocdopa u yriepoxaa)
23 XHUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U UX 1 YceTHBIN onpoc
COEMHEHUI
24 XuMHUECKue CBOMCTBA a30Ta, pochopa 1 ux 1 VYcTHbIl onpoc
COCIMHEHUN
o5 XUMHYECKUE CBOMCTBA yIJIepoa, KPEMHUS U UX 1 YcrHblii onpoc
COECTUHEHUN
26 [TpuMmeHeHne BaXHEHIIINX HEMETANIOB M X 1 YcTHBIN ompoc
COCMHEHUI
O0600mIeHre U cucTeMaTU3aIMs 3HAHUH 110 TeMe .
Y CTHBIN Ompoc,
«Hemeramby. BeranciaeHus no ypaBHEHUSIM
27 . 1 IIPOBEPOYHAs
XUMHUYECKHUX PEaKIHi U TePMOXUMUYECKUE AGoTa
pacy€Thl p
[IpakTuueckas padora Ne 3. «Pemenue
[IpakTryeckas
28  SKCIEepUMEHTANBHBIX 3a7a4 M0 TeMe 1
M " pabora
Hemeramnsi"»
29 KonTponbhas pabota mo Temam «MeTamib» u 1 KonTponbHas
«HemeTtamibny pabota
30 Heoprannueckue u opraHu4ecKue KMCIIOTHI. 1 YcTHBII onpoc
Heopranuueckue U opraHn4ecKkue OCHOBaHUS
AM@oTepHbIe HEOpraHMYECKHE U OpraHUYECcKHe YcTHBII onpoc
31 coelMHEHMs. ['eHeTnueckas cBsi3b 1
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB
Ponp xumuu B obecrieueHnn HKOJIOTHIECKOH, VYcTHbI onpoc
32  oHepreTH4ecKol W MHINEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEIUIIMHBI
[IpencraBnenus 06 0OMKUX HAYYHBIX MPUHITUTIAX VYcTHbIl onpoc
33 | IPOMBINIICHHOTO MOTyYEHHS BAKHEHIITIX 1
BEILECTB
34 UenoBek B MHUPE BEIIIECTB M MAaTEPHATIOB 1 Y cTHBIN ompoc
35 XUMUS U 300pOBbE YEIOBEKA 1 YcTHbIii onpoc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Xumus. ['abpuensn O. C., Octpoymos U. I'., Cnagkos C. A. Xumus, 10 kinace
(6a3oBwIit) / AkimonepHoe o6mecTBo «M3marenscTBo [IpocBemenney;
Xumus. ['abpuernsan O. C., Octpoymos U. I'., Cnaakos C. A. Xumus, 11 knacc
(6a30BbIit) / AkinonepHoe obmiectTBo «M3aarenscTBo [IpocBeenne»;

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O. C. I'abpuensn, C. A. CnankoB Xumusi. Paboune nporpammel. [IpeagmerHas
nuHus yaeOHukoB ['abpuensna. 10-11. ba3zoBslil ypoBeHb

O. C. T'abpuensn, A. B. SmykoBa Merogudeckoe nocooue. Xumus. 11 kiacc.
bazosslii yposens - M.: [Ipoda, 2013

O.C.I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB Kuura s yaurens.
Xumus. 11 knacc. bazoBsiil ypoBens - M.: [lpoda, 2013

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

Xumust XuMUY€ecKasi Hayka u o0pa30BaHUE B

Poccun http://www.chem.msu.su/rus

Xumus v XKuzap — XX| ek http://www.hij.ru

lNazera «Xumusp» U cant 11 yuurens «f uay Ha ypoK XUuMHUN»
http://him.1september.ru

ChemNet: mopran pyHIaMEHTAILHOIO XUMHUYECKOTO 00pa30BaHuUs
http://www.chemnet.ru

AJIXUMUK: caiir JI.FO. Anmuk6eposoit http://www.alhimik.ru

OcCHOBBI XUMUU: 00pa30BATENBHBINA CAUT JJIS IKOJILHUKOB U CTY/ICHTOB
http://www.hemi.nsu.ru

Xumust B OTKpBITOM KoJuiemke hitp://www.chemistry.ru

WebElements: onnaitH-cripaBOYHUK XUMHUYECKUX JIEMEHTOB
http://webelements.narod.ru

BupTtyanbnas xumudeckas mkosa http://maratakm.narod.ru
3aHMMaresIbHas XUMUs: Bce 0 MeTayax http://all-met.narod.ru

Mup xumum http://chem.km.ru

Komnekius «EcTecTBEeHHOHAYUYHBIE SKCIIEPUMEHTB» . XUMUS
http://experiment.edu.ru

Xumust 17151 BCEX: WILTIOCTPUPOBAHHBIC MaTepPUAIBI IO OOIIEH, OpraHuYecKon 1
Heopraamdeckoit xumuu http://school-sector.relarn.ru/nsm/
DnexTpoHHas OMOIMOTEeKa 0 XUMHHK U TexHukehttp://him.1september.ru
[Tepuoanueckas cuctema 3jaeMeHToB hitp://periodictable.ru/



https://www.google.com/url?q=http://www.chem.msu.su/rus/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.hemi.nsu.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.chemistry.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://webelements.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://maratakm.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://all-met.narod.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://chem.km.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551655000
http://periodictable.ru/

Periodic Videos http://periodicvideos.com/
Musepaiisl 1 TopHBIe IOpo bl https://catalogmineralov.ru/mineral/



http://periodicvideos.com/
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