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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMHHU Ha ypOBHE CPEAHET0 00IIEro o0pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aKoHa 0T 29.12.2012 Ne 273-D3 «O06 oOpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (eaepanbHON 00pa30BaTeIbHON MPOTPaMMBbI CPETHETO
obuiero oopaszosanus (POII COO), npencraBieHHbIx B DeepaibHOM roCy1apCTBEHHOM
obpasoBatensHOM cTangapte COO, ¢ yuérom KoHuenuu npenogaBanus yueOHOro npeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamuu, peaau3yronmx
OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI, U OCHOBHBIX NOJIOXKEeHUN «CTpaTeruu pa3BUTUS
Bocniutanus B Poccuiickoit deneparuu Ha nepros a0 2025 roga» (Pacmopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOI0B K pa3pabOTKe MPOrpaMMbl 0 XUMHUH, K OTIPEIEICHUI0 00IIei
CTpaTeruy 0Oy4eHUs], BOCIIUTAHUS U PA3BUTHUS O0YUAIOIIUXCS CPEACTBAMHU YUeOHOTO IIpeaAMeTa
«Xumusi» st 10—-11 kinaccoB Ha 6a30BOM YPOBHE COCTABUIIN KOHIIENTYAJIbHBIE MTOJTOXKEHHS
OI'OC COO o B3auM000yCIOBIECHHOCTH LeJIeH, COlepKaHMsl, Pe3yIbTaTOB 00yUeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuuaeckoe 00pa3oBaHue, MOJTy4yaeMoe BHITYCKHUKAMHU 00111e00pa3oBaTebHON
OpraHu3aluy, BISETCS HEOThEMIIEMOM YacThio X 00pa3oBaHHOCTU. OHO CITY)KUT
3aBepILIAIOIIMM 3TAllOM pealn3aluy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LETOCTHON CHCTeME XMMUYECKOTO 00pa30oBaHus. DTH LIEHHOCTH
KacaroTcsl MO3HAHMUS 3aKOHOB IPUPOIBI, POPMUPOBAHHSI MUPOBO33PEHHUS M OOIIEH KYJIbTYpBI
4eJI0BEKa, a TAKXKe SKOJIOTHYeCKH 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[J0POBbIO U
npupoaHoii cpene. Peanusyercs xumuueckoe o0pa3oBaHue 00yUYarOIIUXCsl HA YPOBHE CPEIHETr0
o0rm1ero oOpa3oBaHus CPEeICTBAMH YUEOHOTO MpenaMeTa « XUMHUs», COJepKaHNE U ITOCTPOCHHE
KOTOPOTO OMpE/eNICHbI B IIPOTrpaMMe 10 XUMHH € YIETOM Celn(pUKH HAyKH XUMHUH, €€
3HA4YEHUs B MO3HAHUM IPUPOBI U B MAaTEpUAIbHON JKU3HU OOIIECTBA, a TAKKE C yUETOM OOIIHX
1esell 1 MPUHIUIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHET0 OOIIETo
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HaYK UTPAaeT 0COOYIO POJIb B COBPEMEHHOM
[IUBWJIN3ALUH, B CO3/IaHMM HOBOM 0a3bl MaTepuanbHOM KylbTypbl. OHa BHOCUT CBOM BKJIaJl B
(dopMHpOBaHKE PALIMOHAIIBHOTO HAYYHOT'O MBIIIJIEHUS, B CO3/JaHHE 1IeIOCTHOTO NIPECTaBICHUS
00 OKpy»arollleM MUpE KaK O €JUHCTBE MPUPOIbI U YEIOBEKa, KOTOpOe (POPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOT0 COCTaBa OKPY)KAIOIIEr0 MUpa, OCO3HAHMSI B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aMMOEHCTBYS C IPYTHMHU €CTECTBEHHBIMU HayKaMH, XUMHUs cTasla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM YCIIEIIHOTO TPYAA U
YKU3HU KaXA0ro wieHa obmectBa. CoBpeMEeHHas XMMUS Kak HayKa co3uJaTellbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHI HalpaBjieHa Ha pelIeHUe TI00albHBIX MPO0JIeM YCTOHYUBOTO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOH, IKOIOTHUECKO 0€301MacHOCTH U
OXpaHbl 3/I0POBBSL.

B cooTBercTBUU € 00IIKMMU LENSIMH U IPUHILIUIIAME CPEHEro 00111ero o0pa3oBaHus
conepxanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIi YpOBEHb H3Y4EHUS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUYaIOIIMXCsl, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO BKIOYEHHUS B )KU3Hb COLIMYMa,
MPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocrapistomuMu npeaMeTa « XUMHUs» ABISIOTCS 0a30Bble Kypehl — «Opranndeckas
XUMHUS» U «O0ILas ¥ HEOpraHu4ecKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0230BOM HAYKHW: CUCTEMa 3HAHUU 110 HEOPTaHUYECKON XMMUH (C BKITIOUECHHUEM
3HaHUH U3 001Ie XMMHUN) U OpraHudecKoi xumun. PopMUpoBaHHE JAHHOW CUCTEMBI 3HAHUH
[P U3YYCHHUH MIPEIMETa 00ECIIeunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000pa3HsI
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas XuMus» 1 «O0Ias 1 HeopraHudecKas
XUMUD ¢(HOPMHUPOBAHA B MMPOTPAMME [0 XUMHUHU HA OCHOBE CUCTEMHOTO MOAX0/1a K U3YYCHUIO
yueOHOro MaTepuala u 00yCciIoBlIeHa HCTOPUUECKA 000OCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
onpeAeEHHbIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHM4eCKON XMMUH BEIIECTBA
paccMaTpUBAIOTCA Ha YPOBHE KJIACCUUYECKOM TEOPUHM CTPOCHUSI OPraHUYECKUX COCIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUUECKUX M JIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILIECTB.
Caenenus 00 U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIIEBOIOPOIOB 10
CJIO’KHBIX OMOJIOTHYECKH aKTUBHBIX COCTMHEHHH. B Kypce opraHnueckoi XuMUHU MOJTYYaroT
paszBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMs MIEpBOHAYATIBHBIC
MPEJICTABICHUS O XUMUYECKOU CBS3H, KIIACCU(DMKAIIMOHHBIX MPU3HAKAX BEIICCTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yTJIOM 3peHUS B IpeameTe «XUMUs» 0a30BOr0 YpOBHS pacCMaTpPUBAETCS
M3YYEHHBII Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs TEOPETUUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEJICHUS O BEIECTBaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1as ¥ HeoOpraHUYeCKass XUMUSD) 00YJaIOIUMCS TIPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATh
3HAYCHHE MMEPHUOAMYECKOr0 3aKOHA C 00IIETEOPETHUYCCKUX U METOAOJOTHUSCKHX TTO3UIIHH,
r1y0’Ke MOHATh UCTOPUYECKOe U3MeHeHne QyHKIIUI 3TOro 3aKoHa — OT 00o0IaroIei 10
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O Ba)KHEUILIUX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nonogHsAercs B Kypeax 10 u 11 kiiaccoB anemMeHTamMu coziepKaHusl, UMEIOIUMU
KYJIbTYPOJIOTHYECKUN U TPUKIIAAHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHHIO
B3aUMOCBSI3M XUMHH C IPYTUMHU HayKaMH, PaCKpbIBAIOT €€ POJib B TTO3HABATEILHON U
MPAKTUYECKOHN JEeITeTbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIECCY
TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUECKUX MPUIIOKEHUH XUMHUHU, TTIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX ITPOOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIUBATh HH(MOPMAITUIO U IPUMEHSTH €€ JJIs MOTOJTHEHUS 3HAaHUM, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKHUX 3a/1a4. B 1ienom coaepxanue
yueOHOro npeaMera «XUMHUS TaHHOTO YPOBHSI U3YUCHHSI OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJarouuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsSI MTOHUMAaHUS QUI0CO(DCKUX UJIeH, TAKUX KaK:
MaTepHaIbHOE €TUHCTBO HEOPTaHUYECKOTO U OPraHUYECKOT0 MUPa, O0YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh MIPUPOHBIX SBJICHUN MyTEM HKCIIEPUMEHTA
U peUIeHHs MPOTUBOPEUUN MEX 1Y HOBBIMH (PaKTaMHU M TEOPETUUECKUMU MPEATOCHUTKAMU,
OCO3HaHHE PO XUMHUH B PEIICHUN SKOJIOTMUECKUX Mpo0ieM, a Takxke nmpolsaeM cOepekeHus
OHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/JaHUS HOBBIX TEXHOJIOTHI H MaTepHasIoOB.

B nnane penieHus 3a1a4 BOCIIUTAHUS, PA3BUTHSI U COLIMATU3AIIMU 00 y4YarOIINXCs
MPUHSATHIE MPOrPAMMON MO XUMHH MOJIXO/IbI K ONPEEICHUIO COAEPKAHUS U TOCTPOCHUS
MpeaMeTa MpeycMaTpuBaioT (GOPMUPOBAHNE YHUBEPCATBHBIX YIEOHBIX TEUCTBUI, HMEIOITUX
0a30BO€ 3HAUEHHUE TSI PA3JIMYHBIX BHJIOB JIEATEILHOCTH: PeIIeHUs TPo0JIeM, OUCKa, aHAIN3a U
00paboTku nHGOpMaIUU, HEOOXOAUMBIX I TPHUOOPETEHUS OIbITA MPAKTUIECKON U
HCCICA0BATECILCKOM ACITSAHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B II03HAHUU XUMHHU.



B mpakTtuke npenogaBaHusl XMMUU KaK Ha ypOBHE OCHOBHOT'O 00IIer0 00pa30BaHus, TaK U
Ha YpOBHE CpeaHero oouiero oopa3oBanus, pH OMPEAETICHUN COEePKATEIBHOMI
XapaKTEPUCTHKH LIeJIel U3y4eHHs ITpeIMeTa HarpaBIeHUEeM MIEPBOCTEIIEHHON 3HAYNMOCTH
TPaAULMOHHO pU3HaéTca (hopMHUpOBaHHE OCHOB XUMUYECKON HAyKH Kak o0iacTu
COBPEMEHHOT'0 €CTeCTBO3HAHUS, IPAKTUYECKOM IESITEIIbHOCTH YeI0BeKa U KaK OJJHOTO U3
KOMIIOHEHTOB MUPOBOM KylbTYpbl. C METOJUYECKON TOUKH 3pEHUS TAaKOM MOAXO0J K
OTIpENIeNICHUIO TIeJIeH U3y4YeHUs IpeIMEeTa SBIISETCS BIIOJIHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMU LIETSIMH U3yYeHHs TpeaMeTa « XUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMUYECKUX 3HAHUN KaK BasKHEHIIeH coCTaBIsAOIIEen
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOH JIe)KaT KIIFOUYEBBIE TTOHATHS,
dbyHaaMeHTanbHbIEC 3aKOHBI M TEOPHH XMMUHU, OCBOCHUE A3bIKAa HAYKH, YCBOCHUE U
MOHMMAaHUE CYITHOCTHU AOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHUX PEAKIIHii, HEOOXOUMBIX JIJIsl MPUOOPETEHHs] YMEHHUN OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B MIPHPOJIE, B TPAKTUYECKON H
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUI U CIIOCOOOB JESITEIHPHOCTH, CBI3aHHBIX C HAOIIOIEHUEM U
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHNEM MPaBHII 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, copepxarenbHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHHsl IpeMeTa B
porpaMMe 10 XUMUHU YTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMHU
B CHUCTEME cpeiHero obmero oopasopanusi. CeroHs B MPEoJaBaHNN XUMUH B OOJIbIICH
CTETNEeHH OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COJIep:KaHus 00ydeHus,
OpPUEHTHPOBAHHON HA MOJATrOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHn3anuy,
BIIAJICIOIIETO HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON IPAMOTHOCTHIO, TO €CTh CIIOCOOaMH 1
YMEHUSMH aKTHUBHOTO TOJTy4eHHsI 3HAHUH M TPUMEHEHHS UX B PEaIbHOM JKU3HU JIJISl pEIICHUS
MPAKTUYECKUX 3a7au.

B cBs13u ¢ 3TUM ITpH M3ydeHUM NpeaMeTa «XUMUs» JOMUHHUPYIOLee 3HaYeHUE
nproOpeTaroT TaKKMe IEeNU U 33a]a9H, KaK:

ajanTanus 00yJaromuxcs K YCIOBHSIM JHHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
(dbopMHpOBaHNE UHTEIJIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHSITHIO TPAMOTHBIX PEILICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dbopMupoBaHUE y 00YUAIOIIUXCS KIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUH ),
UMEIOIUX YHUBEPCAIbHOE 3HAUCHHE VIS PA3IMUYHBIX BHJIOB JIEATEIBHOCTH: pEIIEHHs TPoodIieMm,
MOWCKa, aHaIu3a U 00padoTku nH(pOpMaLUK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS OTIBITa
NeSITeTbHOCTH, KOTOpasi 3aHMMAeT BaXKHOE MECTO B MIO3HAHWH XHMHUH, a TAKXKE JIJIST OIIEHKH C
MIO3HIIAIN DKOJOTHYECKOH 0€30IacCHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMHUECKUX MTPOIIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MTO3HABATENIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
o0yJaronuxcs: crocoOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBbIE 3HAHUSA 110 XUMUU B
COOTBETCTBUH C )KM3HEHHBIMU TIOTPEOHOCTSIMH, MCIIOJIE30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH I TOUCKA U aHAIN3a y4eOHOM U Hay4YHO-TIOMYJISIpHON MHPOPMALIUU XUMHUECKOTO
COJICpKAHUS;



(dbopMHpOBaHUE U Pa3BUTHE y 00yJArOIINXCS aCCOMUATHBHOTO M JIOTHYECKOTO MBIIIUICHHS,
HaOJII01aTeNIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE y 00yUJarOMIUXCs YOXKIEHHOCTH B TYMaHHCTUYECKOM HAIIPABICHHOCTH
XUMHH, €€ BKHOH POJIM B PEIICHUU TJI00AIBHBIX MPOOJIEM palliOHATBHOTO
IPUPOONOIB30BAHNUS, TIONOTHEHUS SJHEPTETHUECKUX PECYPCOB U COXPAHEHUS TIPUPOIHOTO
pPaBHOBECHSI, 0CO3HAHMSI HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K IPUPOAE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETCHHUS OTIBITA UCTIONB30BaHUS ITOTYYCHHBIX 3HAHUH [T TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYCCKIMH SIBJICHUSIMHU.

B yuebHOM mane cpeanero o0miero o0pa3oBaHus npeaMeT « XuMus» 6a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO1ee Yrcio 4acoB, OTBEAEHHBIX I H3yUCHUSI XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11
Kkiacce — 34 gaca (1 gac B Heenio).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenmMeT opraHnyeckoil XuMuu: €€ BOSHUKHOBEHHE, PAa3BUTUE U 3HAUECHUE B ITOTYUEHUU
HOBBIX BEILECTB U MaTepuayoB. Teopus cTpoeHUs OpraHnueckux coequHennii A. M. bytieposa,
e€ ocHOBHbIE N0J10KeHUsA. CTPYKTypHbIEe (hOpMYJIbl OPraHUYECKUX BellecTB. I'omosorus,
nu3oMepust. XuMu4eckas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[TpencraBnenue o knaccudukanu opranndeckux Bemiects. Homenknarypa
OpPraHUYECKUX COeIMHEHUH (CHCTeMaTHUecKas) U TPUBUAJIbHbIE HA3BaHUS BaKHEUIITNX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKCrepuMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILlEHUI: O3HAKOMIICHHE C
0o0pa3laMu OpraHNYeCcKUX BEIIECTB M MaTepUalaMU Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHUYECKUX BEIECTB, HAOIIOIEHUE U OIMCaHNUE IEMOHCTPALIMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEILECTB NPH HarpeBaHUHU (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psia. MeTaH u 3TaH — mpocTeifiune
NPEeJCTaBUTENN aJIKaHOB: (PU3MUYECKHe U XUMUYECKUE CBOMCTBA (peakuy 3aMelIeHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U MPOIUJIEH — IpocTeiine
MIPEJICTAaBUTENN ATKEHOB: (PU3NYECKHEe U XMMHUUECKHE CBOMCTBA (peakuu THIpUPOBaHMS,
raJIOT€HUPOBAHMUS, TUIPaTalluK, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TIOIyYEHUE U IPUMEHEHUE.

Ankanuensl: 6yragues-1,3 u metundyraauen-1,3: crpoeHue, BaxXHEHIINE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOITMUECKUN psil. ALETHIIEH —
NPOCTEUIINN TPeACTaBUTENb ATKUHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(peakuu ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYeHHE U IPUMEHEHHE.



Apensbl. benson: cocraB, ctpoeHue, GU3HUECKUE M XUMHUYECKUE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), [IOJIyY€HUE U IpUMeHeHue. Toayon: cocmas, cmpoenue,
Quzuueckue u xumuyecKkue cOUCMEa (PeaxKyuu 2ai02eHUpOBaAnUs U HUMPOBAHUS), NOTYYEHUe U
npumenenue. TOKCUIHOCTh apeHOB. I 'eHeThuecKas CBsA3b MEXY YIII€BOJAOPOIAMH,
MPUHAICKAMMH K pa3InYHbIM KJlaccaMm.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpUpOAHBIA ra3 v NOMyTHEIE HEPTSIHBIC Ta3bl.
Hedts u e€ npoucxoxaenne. CiocoObl epepadoTku HEPTH: IEPErOHKA, KPEKUHT
(TepMHUYECKHi, KaTaTUTHUECKUi), mupous. [IpoaykTel nmepepaboTku HEPTH, UX IPUMEHEHHE B
MPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIyKTHI €ro nepepaboTKH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MIPEBPALLEHUI: 03HAKOMIIEHUE C
00pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kosuekun «HedTe» u «YTosb», MoienupoBaHue
MOJIEKYJ YTJIEBOJOPOIOB U TaJIOr€HONPON3BOAHBIX, TPOBEICHIE MPAKTUYECKON PAOOTHI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bolunicnenus o ypaBHEHHIO XUMHUUECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WU MPOAYKTa PEaKIIUU [0 U3BECTHBIM Macce, 00bEMY, KOITHUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenvHBIC OHOATOMHBIE CIUPTHL. METAHOI ¥ STAHOI: CTPOCHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAIIJIAMH, TAIOT€HOBOIOPOAAMHU, TOPEHHUE),
npuMeHeHue. BogopoaHbsie CBSA3U MEXAy MOJIEKYJIaMHU CIUPTOB. JleiicTBUE MeTaHoIa U 3TaHoIa
Ha OpPraHu3M YeJIOBEKa.

MHOTroaTOMHBIEC CIIUPTHI. DTUIICHTIIMKONb U TIIMLEPUH: CTPOCHUE, (PU3NIECKHIE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO IIETOYHBIMUA METAJJIaMH, KAaUeCTBEHHAsl PeaKIlis Ha
MHOT0aTOMHBIE cupThI). JleiicTBre Ha opranusM uenoBeka. [[pumenenue riouviepuHa u
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUECKHUE CBOICTBA. TOKCUYHOCTh
denona. [Ipumenenue genomna.

Anbrerunsl U kemonst. opManbIeru, aueTaabAeru]l: CTpoeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBA (pEaKMu OKUCIIEHUSI M BOCCTAHOBJIEHNUS, KAUECTBEHHbIE PEaKIINN),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHAs! KUCIIOTHI:
CTpoeHue, pu3nyeckre 1 XUMUYECKHe CBOMCTBA (CBOMCTBA, OOIIMeE AJIS Kilacca KUCIOT, peaKIus
sTepuduKalmn), NoaydeHue u npumenenrne. CteapruHoBasi U OJIEMHOBAsE KMUCIOTHI KaK
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICHIMX KAPOOHOBBIX KUCIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3(hupbl KaK IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CII0KHBIX 3()HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrneBonpl: cocTaB, KilacCU(pUKAIUs yriIeBOA0B (MOHO-, TU- U TIoJrMcaxapubl). [mroko3a —
NPOCTEHIINIA MOHOCAaXapHUa: 0COOEHHOCTH CTPOSHHS MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE
cBoiicTBa (B3auMoeicTBre ¢ ruapokcuioM Mean(Il), okucienne aMMruayHbIM PacTBOPOM
okcuaa cepedpa(l), BocctaHoBIEeHUE, OPOKEHHE IIIIOKO3bI), HAXO0KIEHUE B IPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. PPyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxmai u nennrono3a kak npupoasie noauMmepsl. CTpoeHUe KpaxmMaia U LI035l
dusnueckue 1 XMMUYEeCKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKILUs C HOI0M).



DKCrepuMEHTAIbHBIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBpAIlleHUii: TPOBEICHHE,
HaOJI0IeHNE U ONIMCAaHKUEe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE
peaKkIMK OJJHOATOMHBIX CIUPTOB (OKUCIeHUE 3TaHoa okcuaoM meau(1l)), MHOroaToMHBIX
CIIUPTOB (B3aUMOJIeHCTBUE IHIIepUHA ¢ THApokcuoM meau(1l)), anpaeruaos (okucieHue
aMMHaYHBbIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcumom meau(Il), B3aumoaericteue
Kpaxmaja ¢ UOJIOM), TPOBEJACHUE MPAKTUUECKOIN pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3a1aun.

Brruncnenus mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchbl, 00béMa, KOJInYecTBa
MCXOJIHOTO BEIIECTBA MJIH MPOIYKTA PEaKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOTO U3 UCXOJHBIX BEUIECTB WM IMPOIYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHu4eckie CoeIMHEHUSI.

AMUHOKHUCIOTHI Kak aM(pOoTepHble Oprannyeckue coequHeHus. duznueckue u
XUMHUYECKHE CBOMCTBAa AMMHOKUCIIOT (Ha puMmepe riunuHa). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lenrTuapt.

benku kak npupoHbie BEICOKOMOJIEKYISIpHbIe coenHenus. [lepBuunas, BTopu4Has u
TpEeTUYHAas CTPYKTypa 0enkoB. XMMHUECKHUE CBOICTBA OEIKOB: TUAPOIN3, IEHATYpaIHs,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepruMeHTaTbHbIE METOIbI U3YUEHUS BEIIECTB U MX MPEBpAILCHH: HAOII0ACHNE H
OMKCaHUE JEeMOHCTPALIMOHHBIX OMBITOB: ACHATYpallrs OCKOB MIPH HarPEBAHUU, I[BETHHIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSsI

OCHOBHBIE TIOHSATHS] XUMHH BEICOKOMOJICKYJISIPHBIX COCTUHEHUI: MOHOMED, TIOJIMMED,
CTPYKTYpHOE 3B€HO, CTETICHb MOJIMMEpHU3alliU, CpEAHss MOJIeKysipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOTMMEpHU3aIIHs U MOJIUKOHICHCAIIHS.

DKcrepruMeHTATbHBIE METO/IbI M3YUEHHS BEIIECTB U X NPEBPAIICHUN: 03HAKOMIICHHUE C
00pa3aMu IPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeamMeTHble CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MU U3yYeHUH opraHnndeckoi xumuu B 10 kimacce
OCYILECTBIISICTCS Yepe3 UCTIONH30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHSATHIMA, TaK U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBIICHUE, HAYUHBIN (DaKT, THIIOTE3a, 3aKOH,
Teopusl, aHAIIN3, CUHTE3, KI1accu(UKaIys, MepHOJUIHOCTh, HA0II0IeHNE, U3MEPEHNE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dwusmka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHYECKHI YPOBEHb,
BEIIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3MUECKUE BETHUNHBI U €IMHUIIBI
WX U3MEPEHUS.

buonorus: knerka, opranusm, Onocgepa, oOMeH BEIIECTB B Opranu3mMe, pOTOCUHTE3,
OHMOJOTUYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHepanbl, FOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoOorHs: MUIIEBbIe MPOAYKTHI, OCHOBBI pallMOHAILHOTO TTMTAHUS, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE TpernapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XHUMHYECKUH JIeMEeHT. ATOM. SIIpo aTromMa, M30TOMbl. DJIEKTpOHHAsT 000I0UKa.
DHepreTuyeckue ypoBHHU, IOypPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- anemMeHnTsl. OcoOeHHOCTH
pacripeielieHus 3JCKTPOHOB 10 OPOUTAIISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX YETHIPEX EPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema XuMU4eckux 3meMeHToB . 1.
MenneneeBa. CBsi3b IEpUOAMYECKOT0 3aKOHA U [leprnoanueckoil cucTeMbl XUMUYECKUX
aneMeHToB [l. V1. MenzeneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEUICCTB
10 TPYIIAaM U IIepruoaaM. 3Ha4Ye€HUEe NEPUOINYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CtpoeHue BeniecTBa. XuMuieckas cBsi3b. Bupl XuMH4ecko# cBsi3U (KOBaJICHTHAs
HETIOJISIpHAs! ¥ TIOJISIpHAs], MOHHAs, MeTAJTHYECKas ). MexaHu3Mbl 00pa30BaHUs KOBAICHTHOM
XUMUYECKOHU CBsI3U (OOMEHHBIN U JOHOPHO-aKIeNTOpHBIN). Bomopoanas cBsi3b. BameHTHOCTS.
DIIEeKTpOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. TUIbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOICTBA BELLIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 nUcnepcHbIX cucteMax. MICTUHHBIE U KOJIJIOMIHbIE PacTBOPbI. MaccoBast 1015
BEILECTBA B paCTBOPE.

Knaccudukanus Heoprannuecknx coegnHeHni. HoMmeHkmarypa HeopraHndecKux
BeulecTB. ['eHeTnueckas CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAIEKAIINX K Pa3IMUYHbIM
KJIacCaM.

Xumunueckas peakuus. Knaccubukanus XuMHUECKUX peaklnii B HEOPraHMYECKOM U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHUSI MacChl BELIECTB, 3aKOH COXPaHEHMSI U ITPEBPALLICHUS
SHEPTUU MTPU XUMHUYECKUX PEAKITUSIX.

CKopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. OOpaTUMbIE peaKInu.
Xummnueckoe paBHoBecHe. DaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYECKOTO PABHOBECHSI.
ITpunnun Jle Hlatense.

OnexTpoauTnueckas aucconuanus. CunbHble U ciaaldble 371eKTpoauThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NMPEBPAILIEHUI: 1eMOHCTpaLUs
tabnui «Ilepuoanueckas cuctema xumudeckux anmeMenToB [1. 1. Menneneesay, nzyuenue
MoJielIe KpUCTAITNYECKUX PEIIETOK, HAOMIOACHNE U ONMCAaHUE IEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3oKEHUE MEPOKCHAA BOJAOPO/a B MPUCYTCTBUU KaTaau3aTopa,
orpeziesieHue Cpeibl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIbHOTO HHIMKATOPA, peaKlun
MOHHOTO 0OMEHa), POBEJIEHUE MPAaKTUYECKO paboThl «BnusHue pa3nuuHbiX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIUM».

Pacuérnbie 3a1aun.

Pacu€Tel Mo ypaBHEHUSM XUMUYECKUX PEAKIIUN, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heoprannyeckass Xumus



Hewmeramnsl. [Tonoxxenne HemetawioB B [leproauyueckoil cucteMe XUMUYECKUX
anemeHToB Jl. 1. MenneneeBa u 0coOEHHOCTH CTpOeHHs aTOMOB. DPU3nNUecKrue CBONCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHE CBONCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa,
yriIepoJia U KpeMHHsI) U UX COCTMHEHHUH (OKCHUIOB, KHCIOPOICOACPKAIIMX KUCIOT, BOJIOPOIHBIX
COCIMHEHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Merannel. [Tonoxenne meramioB B [lepuoanueckoit cucreMe XMMUYECKUX 3J1IeMeHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOSHHUS IECKTPOHHBIX 000JI0YEK aTOMOB MeTaiu1oB. O01Ime
¢u3nueckue cBoiicTBa MeTayuI0B. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN PSJT HANIPSKEHHUIH
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KU, KaJIbIIMA, MarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI MoTyYeH st MeTaJUIOB. [I[puMeHeHne MEeTasIoOB B OBITY M TEXHHUKE.

DKCIEepUMEHTAIbHBIE METOIbI U3yUEHHS BEIIECTB M UX MPEBPAILICHHI: H3yUECHHE
KOJUICKIIUU «MeTaJlJIbl U CILIaBhI», 00Pa3I[0B HEMETAJIOB, PEIICHUE SKCIIEPUMEHTATBHBIX
3a/1a4, HaOJIIOICHUE U ONTUCAHUE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA AIFOMUHUS C PACTBOPAMHU KHCIIOT U IIEJI0YEH, KaueCTBEHHBIC
peakiny Ha KAaTHOHBI METAJJIOB).

PacuérHrble 3amaumn.

Pacuétel Mmacchl BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMHU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponp xumum B 00ecriedeHur IKOJIOTHYSCKOM, SHEPTEeTHUYECKON | MUINEBON 0€3011aCHOCTH,
pa3BUTHU MeAUIUHEL. [[oHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUUECKHUX
peaKkuui.

[IpencraBienust 06 0OIIMX HAYYHBIX MTPUHIIMIIAX MPOMBIIIIEHHOTO MOTYYESHHUS
Ba)KHEUIIINX BEIIICCTB.

UYenoBek B MUPE BEMIECTB U MATEPHAIIOB: BAXKHEHIIINE CTPOUTEIIbHBIE MAaTEPHAIIHI,
KOHCTPYKIIMOHHBIE MaTepUasbl, KPaCKH, CTEKJIO, KepaMHKa, MaTePUAIIbI JIJIsl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHe U MUHEpaJIbHbIC yI00pEHUS.

XuUMHS ¥ 310pOBbE YEJIOBEKA: MTpaBujIa UCIOJIb30BaHUs JIEKAPCTBEHHBIX MPENApPaTOB,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXIpeaMETHBIX CBS3EH MPH U3y4eHUH 00IIel U HEOPraHUYeCKOW XUMHH B
11 xmacce ocyIecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX TOHSITHH,
TaK ¥ MIOHATHH, SBJISTFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICTLHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HayUHBIH (PaKkT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KIacCU(HUKAIUS, TIEPUOTUIHOCTh, HAOMIOICHHE, IKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepusi, JHEPTHUs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
pPa0aKTUBHOCTH, MOJIEKYIIa, YHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIMUYUHBI U €IMHULIBI UX U3MEPEHHS, CKOPOCTb.



Bbuonorus: knerka, opraHusm, sKocucremMa, buocgepa, Makpo- 1 MUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OpPraHU3ME.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorust: XuMHUecKasi IPOMBIIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOICTBO
CTPOUTENBbHBIX MaTEPHUAJIOB, CEILCKOX035IICTBEHHOE POU3BOJICTBO, MUIIEBAs
IPOMBIIIICHHOCTb, (hapMaIleBTHYECKasi IPOMBIIUIEHHOCTh, TPOU3BOICTBO KOCMETUYECKHUX
IIpEnapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEPHAIIOB, 3JIEKTPOHHAS IIPOMBILUIEHHOCTD,
HaHOTEXHOJIOTHH.

I[TNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YJYAOIIIHMHUCS
POrpaMM CpeHEro o01Iero oopazoBanus (JINYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonn4yeckoil OCHOBOM AJisi pa3paOOTKH INITAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POTPaMM CPEAHET0 O0IIET0 00pa30BaHUs SIBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIX O/,

B cooTBeTcTBHM € CUCTEMHO-AEATEILHOCTHBIM MOAX0JIOM B CTPYKTYPE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOCHHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE 00YJAIOITUMUCS POCCUMCKOMN TPaXTaHCKON UIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[eJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOKICHHUHN TUYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CLIOCOOHOCTH O0YYarOIIMXCsl PYKOBO/ICTBOBATHCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKaMH, MPUCYIIUMU LEIOCTHON CUCTEME XUMUYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE PE3YNBTATHI OCBOCHUS MPEIMETa « XUMHUS JOCTUTAIOTCS B €IMHCTBE
yueOHO U BOCIIUTATEIHHON ACSITENFHOCTA B COOTBETCTBUHU C TYMAHUCTUYECKUMU,
COITMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMU U UJI€aTIaMH POCCUHCKOTO
Ipa)KAaHCKOr0 00IECTBa, MPUHATHIMU B OOLIIECTBE HOPMAMHU U IIPABUJIaMU TIOBEJIEHUS,
CIOCOOCTBYIOLTUMHU MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YJarOIINXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHUS MpeAMeTa « XUMHUS» OTPakatoT c(pOPpMUPOBAHHOCTD
OTIbITA MO3HABATEILHON U MPAKTUUYECKOM eATEIbHOCTH 00yJaroUIXcs M0 pealn3aluu
MPHUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMS:

OCO3HaHHUS 00YyJaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY Y TIPaBOTIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/1aHUU YIEOHBIX TPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBINTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTORB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBI JPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

HNCHHOCTHOI'O OTHOICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTO OTEUYECTBEHHOU
XHAMUH,;

YBa)KEHHUSI K MPOIIECCy TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUSI TOTO, YTO JOCTUKEHHSI HAYKU €CTh PE3yJIbTaT AJIUTENIbHBIX HAOII0ICHU,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda y‘{éHBIX " IPAKTUKOB;

WHTEpeca U MO3HABATEIILHBIX MOTUBOB B TIOJYYEHUH U MOCIICIYIONIEM aHAIIN3E
uH(GOpPMALIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O ITOBECACHUA,

CIIOCOOHOCTH OLCHUBAThL CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUAMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLICHUBATH CBOE MMOBCACHUEC U MMOCTYIIKHU CBOUX TOBapI/IHIeﬁ C HOBI/IHI/Iﬁ
HPAaBCTBCHHLIX W ITPAaBOBBIX HOPM U OCO3HAHHC HOCJICIICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS IEHHOCTE! 3J0pOBOT0 U O€30MacHOro o0pasa >KU3HHU, He0OXOJUMOCTH
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘IGCKOMY H IICUXUYCCKOMY 310POBbIO;

coOJTI0IeHMST TIPAaBIIT 0€3011aCHOT0 0OpaIeHus C BEIIECTBAMHU B OBITY, TOBCETHEBHOM
JKU3HU U B TPYIOBOM €A TEIBHOCTH;

MOHMMAaHUS IEHHOCTU MPABWJ UHAUBHUIYALHOTO M KOJUIEKTUBHOTO 0€30MacHOr0
MOBECACHHA B CUTyallUAX, YTPOKAIOIMNX 310POBbIO 1 ) KU3HU J'IIO]:[GI\/JI;

OCO3HAHHU MOCIEACTBUM U HENPUATHS BPEAHBIX NPUBBIUEK (YIIOTPEOJICHUS alIKOT 0,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘I€6HO-I/ICCHeILOBaTGHBCKOﬁ ACATCIIbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACATCILHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTHUECKUX 3a7a4 COLUaIbHOU
HAINPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHICCKOMY U3YICHHIO TPOPECCHI pa3TUIHOTO POja, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHHUH 110 XUMHU,

YBa)XXEHHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOH I€ITeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHAMBUAYAIILHON TPAEKTOpUU 00pa30BaHMsI,
Oynyuieit mpodeccruu U peain3aliii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XHMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH TEIeCO00Pa3HOr0 OTHOUICHHSI K PUPOJIE, KAK HICTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

IIOHUMaHUS TI100aIbHOT0 XapakTepa SKOJIOTUICCKUX np06neM, BJIIMAHUS DKOHOMHUYCCKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBHOMN Cpebl;

OCO3HaHUS HEOOXOIUMOCTH UCIOB30BaHMUS JOCTHKCHUI XUMHUH ISl PEIICHUS BOIIPOCOB
PaIMOHATILHOTO MPUPOIOTIONB30BAHUS;



AKTUBHOT'O HENPUSTHUS JECUCTBUIA, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHOI Cperie,
YMEHHsI IPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJOTUIECKHE MTOCICCTBHUS MPEIIPUHUMAEMBIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIN4Msl pa3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYJIbTYpPBhI, OIIbITA
JIEATEIbHOCTH 3KOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU B
MO03HABATEIILHON, KOMMYHUKATUBHOW U COIMATLHON MTPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c¢(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKU;

MOHWMAaHUS CTICU(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poyid B (HOPMHUPOBAHHH
paloOHaIbHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU 1IEIOCTHOTO IIPECTABICHUS 00 OKPYXKarOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B TO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U
pelIeHUH IPO0JIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH JIJIsi COBPEMEHHOM [TUBUITU3ALINY: B €&
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH U BaXKHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepHUaIbLHOM
KYJIBTYpBI, PEIICHUU TJI00aTbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IaCHOCTH, B Pa3BUTHH MEIHUIIMHBI,
o0ecreYeHnH yCIOBUI YCIICITHOTO TPY/Ia U AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOT0 WieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IOHUMAaHUsI CYIIHOCTH METOJ/I0OB [TO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH HCIIOJIH30BATh ITOJTy9aeMbIe 3HAHUS JIJIS
aHaJan3a U 0OBSICHEHUS SIBICHUN OKPY>KAIOIIET0 MUPA U MPOUCXOSAIINX B HEM H3MEHECHHH,
yYMEHHUsI JIelaTh 000CHOBaHHbBIE 3aKIIOYEHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENFHO UCIOJIb30BaTh XMMHUECKUE 3HAHUSI JIJIs1 PEIICHUs TIPoOIemM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATENbCKOM AESITENIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M caMO00Opa30BaHUIO, K
AKTHBHOMY TOJTYYEHHUIO HOBBIX 3HAHUU 110 XUMHH B COOTBETCTBUHU C KU3HECHHBIMH
MOTPEeOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax npodeccHoHaTbHON
JIeATETbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MertarnpeMeTHbIE Pe3yIbTaThl OCBOSHHS YUEOHOTO MpeMeTa « XUMHUsS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMBble U1 (POPMUPOBAHUS MUPOBO33PEHUS 00YHAIOIUXCA MEKIUCIUIUTMHAPHBIE
(MeXTpeMeTHBIE) OOIIeHayYHBIE TIOHSTHSI, OTPAKAIOIINE IIeIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METO0B TIO3HAHUS, HCIIOJTb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIEeCTBO,
SHEPTus, sIBIECHUE, POIIeCcC, CUCTEMa, HaYYHbIH (DaKT, MPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE YIeOHBIE IeHCTBHS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC,
perynaTuBHbIE), oOecneunBaronie GopmMupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00yJaroIuxcs;



CIIOCOOHOCTH 00YYAIOIIMXCS UCIOJIb30BATh OCBOCHHBIE MEXAUCIUIIIINHAPHEIE,
MHUPOBO33PEHUYECCKUE 3HAHUS ¥ YHUBEpCaJIbHbIC yUeOHbBIC ICHCTBUS B MO3HABATEIIHLHON U
COLIMAJIbHOM IIPAKTHKE.

MeTanpeaMeTHbIE pe3ybTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU Y4eOHBIMU
[I03HABATEJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JEHCTBUSAMU.

OBJj1ajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MMO3HABATEIbHBIMHU AEHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

ONPENIETATh LEIU ACSITEIbHOCTH, 33/1aBast MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

WCIIO0JIB30BATh [P OCBOCHUH 3HAHUM NPUEMBI JJOTUYECKOTO MBIIIEHUS — BBIICISTh
XapaKkTepHbIe IPU3HAKU NOHATUN U YCTaHABIIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE OHSITHS JTsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUU I KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBIMBATh IPUYMHHO-CIIECACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, I€TyKTUBHBIC, TI0 AHATIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHSTH B MIPOLIECCE MO3HAHUS, UCTIONb3YeMbIe B XHUMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC PEICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) AJIEMEHTA,
XuMHu4deckas popmyrnna, ypaBHCHHE XUMHUECKON PEaKIiy — IMPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX M MPAKTHYECKUX 3a7a4, IPUMEHSATh Ha3BaHHbBIE MOJIETbHBIC MPEICTABIICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaAKIIHil.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIQJIETh OCHOBAMH METO/IOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHA;

(GbopMyIUpOBATh LENH U 33JJa4U UCCIIEI0OBAaHUS, UCIIOJIb30BaTh [TIOCTABJIEHHBIE U
CaMOCTOSITENNbHO cPOPMYTUPOBAHHBIE BOMTPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS 1 OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIAJICTh HABBIKAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MTPOBEACHUS YUSHUUECKHUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOJI01aTh 32 XOA0M IPOIECCa, CAMOCTOSTEILHO
MIPOTHO3UPOBATH €T0 PE3yNabTaT, POpMyYIHPOBATH OOOOIIEHHS U BHIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHUS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOMN
pabore;

IPUOOPETATh OMBIT YUEHUYECKOU NCCIIEI0BATENIbCKON U MPOEKTHON JESITEIbHOCTH,
MPOSIBISATH CHOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITENIbBHOMY MTOMCKY METO/I0OB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJ/IOB [TO3HAHMS.

3) padora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHGOPMAINH (HAYIHO-TIOMYJISIPHAS
JIUTepaTypa XUMHUYECKOTO COIePIKaHMUsI, CIPABOYHBIE TTOCOOUS, pecypchl HTepHeTa),
aHATM3UPOBATH HHPOPMAITHIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb;

(bOopMyITHUPOBATH 3aMTPOCH M IPUMEHSTH PA3JIUYHBIE METO/IBI TIPH IMIOUCKE B 0TOOpE
uH(pOpMaIiK, HEOOXOAUMO TSl BBIMOTHEHUS YU€OHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

MPUOOPETATh OMBIT UCIIOJIb30BaHUS WH()OPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BEIOMPATh ONTUMAJIbHYIO (hopMy mpeacTaBiaeHus nHPopManuu (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJACTBA MIPH paboTe C XUMHUECKOU
uH(pOopMaliel: IPUMEHATh MEXIIpeAMETHbIE ((PU3HUecKre U MaTeMaTHYeCKue) 3HaKu 1
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKNE CPEICTBA HATIISTHOCTH.

OBJ1ajieHne YHHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUAMU:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ AHaJIora U/UIH JUCKYCCUH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHNUS OTHOCUTENIHHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MIPE3CHTAIMEH PE3yIbTaTOB MTO3HABATEIBHOMN 1A TEIFHOCTH, OTYYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBHIITOJIHEHUU XUMUYECKOTO
AKCIIEPUMEHTA, MPAKTHUECKON pabOThI 1O UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEUIECTB,
peanu3anuy yaeOHOTro mpoeKTa 1 (GOpMyIUpOBaTh BEIBOJBI IO PE3YJIbTaTaM MPOBEAEHHBIX
UCCJIEJOBAaHUM IMyTEM COTJIACOBAHUS ITO3ULIUHN B XO/€ 00CYXK/I€HUs U OOMEHAa MHEHUSIMH.

OBgJ1ajieHNe YHHBEPCAIbHBIMH PeryJsiTHUBHbBIMU J1eHCTBHSAMM:

CaMOCTOSITENILHO IIAHUPOBAThH M OCYIIECTBIISITH CBOIO MMO3HABATENBHYIO ACSITEIbHOCTD,
ornpenenss e€ Leiu 1 33a4H, KOHTPOIUPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeUiaraeMblii aITOPUTM JCHCTBHH MTPH BHIMIOJIHEHUH YUYE€OHBIX U HCCIIE0BATEIbCKUX 3a/1a4,
BbIOUpaTh Hanboee 3PPEKTUBHBIN CIIOCOO UX PElIeHUs C YIETOM MOTyYEHHUS HOBBIX 3HAHUMN O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JAEATEIHHOCTHA HAa OCHOBE CAaMOAHAIN3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O XMMHUECKOM COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBICHUI MPUPOIBI, B GOPMUPOBAHUN
MBILUIEHUS] U KYJIbTYpPbI JINYHOCTH, €€ (PYHKIMOHAIbHON rpaMOTHOCTH, HEOOXOAUMOM AJIst
pPCHICHUA NPAKTUYCCKUX 3aJa4 U SKOJIOTUYCCKHU 000CHOBAHHOT'O OTHOIIEHUS K CBOCMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIAraroIIne
MOHATHUS (XMMUYECKUHN AJIEMEHT, aTOM, DJIEKTPOHHAass 000JI0UKa aTOMa, MOJIEKYJIa, BaJIECHTHOCT,
3JEKTPOOTPHUIIATENbHOCTh, XMMUUECKas CBA3b, CTPYKTYypHas hopmyna (pa3BEpHyTas U
COKpaI&HHas ), MOJb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKEIET,
GyHKIIMOHATBHAS TPYIA, PAAUKAI, U30MEPUS, U30MEPbI, TOMOJIOTHYECKU Psi/I, TOMOJIOTH,
YTJIEBOJAOPOBI, KHCIOPOJ U a30TCOIEpKAIINE COEUHEHNSI, MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOpUS CTPOSHHSI OPraHUYECKIX
BeriecTB A. M. byTiepoBa, 3aKk0H cOXpaHEHUsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM SA3bIK XUMUN; MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHHUS
MNPUIUHHOCTH U CUCTEMHOCTH XUMHNYCCKUX ﬂBHeHHfI, q)aKTOJIOl"I/I‘IeCKI/Ie CBE€ICHUA O CBOfICTBaX,
cocTaBe, IOJy4yeHUHU U 0€30aCHOM MCIOJIb30BaHUU BaXKHEUIINX OPraHU4YeCKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHH BBISBIATH XapaKTepHbIE MPU3HAKU MTOHATHI, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE TOHATHUS MPU ONMCAHUU COCTaBa, CTPOCHHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUECKYIO CUMBOJIUKY IS COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaII€HHOI) popMyn opraHU4YeCKHX BEIIECTB
Y YpaBHEHUI XUMUYECKUX PEAKIMI, N3rOTABINBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BELLIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAAJIC)KHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHUIO K OIpeIeIEHHOMY KJIacCy/TpyIie COeTMHEHUI
(YyrimeBomoposl, KUCIOPO U a30TCOAEPIKALLME COSAUHEHMSI, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEeHMS), 1aBaTh UM Ha3BaHUs 1o cucreMarnueckoi HomeHkiarype (IUPAC), a rakxe
MPUBOJUTH TPUBUATIbHBIC HA3BAHUS OT/IEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, TPOIUIICH,
aleTUIICH, TUJICHTJINKOIIb, TIUIEpUH, PeHo, popManbaeru, aueTanbIerui, MypaBbuHas
KHCJIOTa, YKCYCHAsI KUCJIO0Ta, OJISMHOBAs KUCIIOTA, CTEApPUHOBAs KHCIIOTA, TIII0K03a, PPYKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEAEISATH BUIbl XUMUUYECKOM CBSI3U B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUS OPraHMUECKUX
BemecTB A. M. byTiiepoBa jist 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3MUECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pPa3INYHbIX KJIACCOB OPraHUYECKUX BEILLECTB
(MeraH, 3TaH, 3THJICH, MPOITHUJICH, alleTWICH, OyTaaueH-1,3, merunOyraaueH-1,3, 6eH3on,
METaHOJI, STAHOJI, 3TUJICHIJINKOIIb, TTIUIEPUH, (EHOJ, alleTalbIer1/I, MypaBbUHAs U YKCYCHAast
KHUCIIOTHI, TIIF0K03a, KpaxMall, [eJITI0J103a, aMUHOYKCYCHAs KUCIIOTA), HILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUHN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh HCTOUHUKH YTIIEBOJIOPOTHOTO CHIPhS
(He(Th, MPUPOHBIN ra3, yroJyb), CIOCOObI X MepepaboTKH U MPAKTUYECKOE TPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MTPOBOIUTH BHIYUCIICHUS TI0 XUMUYECKUM YPaBHEHHUSIM
(Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO BEIIECTBA HIIM MPOAYKTA PEAKIINH 110 N3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BIJIaJIETh CUCTEMOM 3HAaHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHMUSI, UCTIONB3YEMBIX B XUMUHU MPU U3YUCHUH BEIIECTB M XUMHUYECKUX SIBJICHUIN
(HabmoieHMe, U3MEpPEHHe, SKCIIEPUMEHT, MO/IEIMPOBAHNUE), UCTIOIb30BATh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUN COOJIIOIaTh MPABHJIA TTOJIH30BAHUS XUMUYECKON TTOCYI0H U
71a0opaTOpHBIM 000pYyIOBaHHUEM, a TAK)KE IPaBUiIa 0OpAIIEeHNs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOopMUPOBAHHOCTh YMEHUMN TIJIAHUPOBATH M BBIMOJIHATH XUMUYECKUA SKCTIEPUMEHT
(mpeBpallieHus: OpraHMYEeCKUX BEIECTB IIPU HArpEeBaHUU, MOJIYyYSHHE ITHIICHA U U3yYEHUE €T
CBOICTB, KQUECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEUIECTB, eHATYpalHs OEIKOB MpH
HarpeBaHUU, [IBETHBIE pEaKIUU OETKOB) B COOTBETCTBHH C MTPABIIIAMU TEXHUKH 0€30MaCHOCTH
py 0OpaIIeHNH C BEIIECTBAMU U JIa0OpaTOPHBIM 000PYAOBAHUEM, IIPEJCTABIISTH PE3YIbTAThI



XMMHMYECKOI0 SKCIIEPUMEHTA B (pOpME 3aIICH yPaBHEHUI COOTBETCTBYIOIIUX PEeaKLUi U
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHATM3UPOBATh XUMUYECKYIO HH(OpMAIHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(popMarun, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTb YMEHUH cOOII01aTh MPaBUIIa SKOJIOIHYECKH LIEIecO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JESATEIHLHOCTH B LENISAX COXPAHEHUS CBOETO 3/10POBBS U
OKpPY’KaIOIlle PUPOIHOM CPElbl, 0OCO3HABATH OIIACHOCTH BO3ICUCTBUS Ha )KUBbIE OPTaHU3MBbI
OINPEACIEHHBIX OPraHUYECKUX BEIECTB, IOHMMAs cMblci nokaszarens 1IJIK, noscuats Ha
pUMeEpax CrocoObl YMEHbIICHHS U MPEAOTBPAILIEHUS UX BPEAHOIO BO3/I€HCTBHS HA OPraHU3M
YEJI0BCKA,;

JUIsl 00Y4arOIIKXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHUE IPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIS CJICHIBIX U CIa0OBUIAIMX O0yUarOIIUXCsl: YMEHUE UCII0JIb30BaTh PelbePHO-
TOUYEUHYIO cUCTeMy o0o3HavyeHuit JI. Bpaiins 1 3anucu XuMu4eckux GopMyIL.

11 KUIIACC

[TpenMeTHBIC pe3yabTaThl OCBOSHUS Kypca «O0mIas u HeopraHUIecKast XUMUS)
OTpaXKaroT:

c(hOpMUPOBAHHOCTD MPEJACTABICHUN: O XUMHYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMUH B MIO3HAHUU SIBJICHUH MPUPOABI, B JOPMUPOBAHUU
MBINUICHHUS U KYJIBTYPBI JITYHOCTH, €€ (PYHKIIMOHAIILHON rPpaMOTHOCTH, HEOOXOAMMOM st
pEICHUS TPAKTUYECKUX 33]1a4 M KOJIOTHUYECKH 00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Ccpelie;

BJIaJICHHE CUCTEMOU XUMHYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIararoIme
MOHATHUS (XUMHUYECKUH JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIA ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BAJIGHTHOCTD, JIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb
OKHCJICHUS, XUMUYECKas CBSA3b (KOBaJICHTHASI, MOHHAS, METAITINYECKasi, BOAOPOIHAS),
KpUCTAJUTMYECKasl PelIE€TKa, TUIIbl XUMUYECKUX PEaKIUi, paCTBOP, JIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAS TUCCOIHAIINS, OKUCITUTETh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKON PEeaKIiui, XHMHYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON JUCCOLMALNU, iepuoanueckuii 3akoH J[. 1. Menaeneesa, 3aKkoH
COXpAHEHHUs MAcChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUHU MPU XUMUYECKUX
peaKIusX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMUH, MUPOBO33PEHUYECKHE 3HAHUS,
JIeXKAIIUe B OCHOBE TOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKHUX SBJICHHH,
dakTonornueckre CBEACHMsS O CBOMCTBAX, COCTABE, MOJIYYSHUU U 0€3011aCHOM HUCIIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITh XapaKTePHbIC MPU3HAKU MTOHSATHH, YCTaHABJINBATh
WX B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE TTOHATHS TP OMMCAHUHA HEOPTAaHMIECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECKYIO CHMBOJIUKY IS COCTaBIICHUS
(GbopMyJT BEIIECTB U YPABHECHUH XUMHYECKUX PEAKIINi, CHCTEMAaTHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIE Ha3BaHUsI OTAEIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHbIi Tas,
YTJIEKHUCIIBIN Ta3, aMMUaK, raiéHasl M3BeCTh, HEral€Has U3BECTh, MTUThEBAS COJa, MUPUT U

IpyTHE);



c(hOpMUPOBAHHOCTh YMEHUH OMPENECIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B CO€JIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJUIMuecKasi, BOJIOPOJIHAS) B COCAMHEHUSX, TUIT KPUCTALTUYECKON PEeIIETKH KOHKPETHOTO
BeIeCTBA (aTOMHAs1, MOJICKYJIIpHAs, MOHHAS, METAJUTMYECKAsl ), XapaKTEP CPeIbl B BOIHBIX
pacTBOpax HEOPraHWYECKUX COCTMHCHUH;

c(OpPMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIIICKHOCTh HEOPTAHUIECKUX BEIECTB
10 UX COCTaBY K OMpPEEIEHHOMY KJIACCY/TPYIIe COSTUHEHUH (IPOCThIC BEIIECTBA — METAJLIBI U
HEMeTaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIC TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PaCKpbIBATh CMBICII ITepuoanueckoro 3akona /. 1.
MeHnzeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIIYIO, OOBSICHUTEILHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPHU30BATh AJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 neprnonoB [lepuoanyueckoil cuCTEMbl XUMHYECKUX A1eMeHTOB J[. U.
MeHneneeBa, HCIIONB3YsI IIOHATHUS «S-, P-, d-DJIIEKTPOHHBIE OPOUTATINY, «IHEPTETHICCKHEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH U3MCHEHHS CBOMCTB XUMHUYECKUX JICMEHTOB U HX
coeMHEHUH 1Mo nepuoaaM u rpymnmnam [lepuogudeckoii cuctemMbl XuMuueckux saemeHToB . U.
Menpaeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepPHU30BaTh (OMUCHIBATH) OOIINE XHMUIECKHE
CBOMCTBA HEOPTaHUUYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOH CBSI3U MEX/1y HEOPTaHUYECKHMH BEIIECTBAMU C TIOMOIIBIO YPaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMHUECKUE PEAKIIUHU IO PA3IUYHBIM
npu3HaKaM (YUCITY M COCTaBYy PEarupyroluX BEIIEeCTB, TEIIIOBOMY 3(PeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKliy, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHUSI PEAKIIUI Pa3INYHBIX TUIIOB, IOJTHBIE
Y COKpalI€HHbIC YPaBHEHUS PEaKIIMii MOHHOTO OOMEHA, yUUThIBAs YCIOBHS, MPU KOTOPHIX 3TH
peaKIMy UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIINH, TOATBEPKAAIOIINE KaYeCTBEHHBII
COCTaB PA3JIMYHBIX HEOPIraHMYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATHX PEeaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIUH OT
pa3sIUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PAaBHOBECHSI B 3aBUCMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUECKHUE MTPOIIECCHI, JIeIKAIIHUE B
OCHOBE TIPOMBIIIIEHHOTO TIOyYEHUs] CEpHOM KUCIIOTHI, aMMHaKa, a TaKkke chOopMUPOBAHHOCTD
MIPEACTABICHHUI 00 00X HAYYHBIX MPUHITUAIIAX M SKOJIOTHYECKUX MPOOIeMax XHMHUIECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH TIPOBOAUTH BBHIYUCIICHHS C UCIIOJIb30BAHUEM TTOHATHUS
«MaccoBasi JI0JIs BEIIeCTBA B PACTBOPEY», OOBEMHBIX OTHOLICHHUH ra30B MPU XUMHUYECKUX
pEeaKIMsIX, MacChl BEIIECTBA WM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO A (PeKTa peakiiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YHEPTUU;



c(hopMUPOBAHHOCTh YMEHUH COOJIIOIATh MPABHIIA MTOJIH30BAHUSI XUMHYECKOU MTOCYI0N 1
1ab0paTOPHEIM 000PYIOBaHUEM, a TAKXKE MMPaBUIIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XUMHUUYECKHUI SKCIIEPUMEHT
(paznosxeHue nepoKcuaa BOAOPOIa B MPUCYTCTBUH KaTalu3aTopa, ONpeieieHHe Cpeibl
pPacTBOPOB BEIIECTB € TIOMOIIBIO YHUBEPCAIBHOTO UHMKATOPA, BIUSHUE Pa3INYHBIX (haKTOPOB
Ha CKOPOCTh XMMHYECKON peaKluy, PeaKIui HOHHOTO OOMEHa, KaUeCTBEHHBIE PEaKIMK Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX
3aja4 1o reMaM «Metamib» U «HeMeTamnsl») B COOTBETCTBHH C ITPaBUIIaMU TEXHUKH
0€301acHOCTH ITpU OOPALIEHNUH C BELIECTBAMH M J1a00paTOPHBIM 000pyI0BaHUEM, NIPEJICTABIISATh
pe3ybTaThl XMMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3aHcH ypaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJTy9aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKANWHU, UHTEpHET 1
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOIOIATh MTPaBHIIa IKOJIOTUYECKH 11€JIeCO00pa3HOr0
MOBE/ICHUA B OBITY U TPYIOBOH JAEATEILHOCTHU B LENISIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kaloiel IpUpOAHOI Cpe/bl, 0CO3HABATH OMACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, OHUMas cMbIch rmokazatens [1JIK, moscHsaTs Ha mpumepax crnocoOb
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YelIOBEKa;

JUTsL 00YYarOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHUE TPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBICHUIA,

JUTS CJICTIBIX M CJTA0OBUISAIINX 00YYaIONUXCs: YMEHUE UCII0JIb30BaTh pelibepHO-
TOUEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opraan4ecKoi XUMHH. TCOPI/UI BuGmorexa 1IOK
1.1 CTPOEHHsI OPTAaHUYECKUX COCAUHEHUN A. 4 2 0
https://myschool.edu.ru/
M. bytieposa
Htoro no pazneny 4
Pa3nea 2. Yraesogopoast
)1 N | 0 0 bubnuoreka [{OK
. €/IeTIbHBIE YTIIEBOIOPOAbl — AJIKaHbI
bel E AOPOR https://myschool.edu.ru/
HenpenenbHbie yrieBogoOpOIbl: aIKEeHbI, bubmuoreka [IOK
2.2 3 0 0
aJIKaJIMEHBI, aJKUHEI https://myschool.edu.ru/
bubmnoreka IIOK
2.3 A 1 0 0
POMATHICCIHE YIICBOAOPOID! https://myschool.edu.ru/
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U bubnnoreka [JOK
2.4 4 1 0
ux nepepadoTka https://myschool.edu.ru/
Uroro no pazgeny 9
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
but6mmoreka [IOK
3.1 C . @ 3 0 0
THHpTBL. SECHoR https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 4 0 1 bubnunorexa LIOK

CrnoxHble 3¢upbl

https://myschool.edu.ru/
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33 Yresont 2 0 Etptlgfj/ﬁi::hggidu.m/
Uroro no pazgeny 9
Pazneua 4. ‘A30Tc0uepmamne OpraHuyecKue coeIuHeHUs!

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 6 1 ﬁ:tlgijl/(ii:jhtlgi duru/
Hroro no pazgeny 6
Pa3nea S. ‘BLICOKOMOJIeKyJIﬂprIe coeIMHEeHHU A

5.1 [Tnactmaccel. Kayuyku. Boigokna 6 EESS;E?}Z;&SE duru/
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3iesioB M TeM KoHnTtpoJbHbIe (uu¢posBbie)
IIpakTH4eckue
IpOrpaMmel Bcero padoThI o0pa3oBaTejIbHbIE
padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH BuGmiorexa LIOK
1.1 u Ileproanueckas cucteMa XUMUYECKHX 4 0 0
https://myschool.edu.ru/
anemenToB /1. . Meneneena
Crpoenue BeniectBa. MHOrooopasue bubnnoreka [HOK
1.2 8 1 0
BELIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 9 1 1
MMITABCIIGE peaiinti https://myschool.edu.ru/
bu6mmoreka [IOK
4 21
TOTO O pasAeity https://myschool.edu.ru/
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 M 1 0 0
CTaLIH https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 H 1 0 0
eMeTaLIE https://myschool.edu.ru/
CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX bubmuorexa [JOK
2.3 7 1 0
BEIIIECTB https://myschool.edu.ru/
bu6mmorexa [IOK
n 9
TOTO O pasiely https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
b K
3.1 XuMUS U )KU3Hb 4 0 1 nommorexa 1O

https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Xumus, 10 xknacce/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHU4YEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»
Xumus, 11 xnace/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1. O.C.I'abpuensh, I'.I" JIpicoBa «Xumus Meroauueckoe mocodre — 0a30BbIi ypOBEHB) -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01as XuMusi B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kimace» — M.: [lpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHbie u
MIPOBEPOYHBIE PA0OTHI K yueOHUKyY». — M.: Ilpoda, 2021 r.
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MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u callT 11 yuutens «5l uay Ha ypoK XUMHH»
http://him. 1september.ru Enunas komnekuus LIOP: [Ipenmernas komekuus «XuMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumus. Komreknust Poccuiickoro o6meoopa3oBaTelIbHOTO TIopTalia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuana mKkoJIbHAKOB 110 XUMHH
http://chem.rusolymp.ru Opraanueckast XUMus: JIEKTPOHHBIN YIeOHUK TSI CpeTHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JICKTPOHHBINH y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JluctaHiMOHHAas OTMMIIHAA 110 XUMHUU: TEICKOMMYHUKAIIMOHHBIN

o0pa30BaTeNbHbIN MPOEKT



