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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yinbTaTaM OCBOEHUs (efepalibHOM 00pa30BaTENbHOM MPOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3auusx Poccuiickoir denepanuu, peanru3yrOmux
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl IO XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH L€JIeH, COJIEp)KaHMsl, pPE3ylbTaTOB OOydeHUS WU
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepIIAIOIIMM 3TalloM peaju3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00Y4arOIUXCs HA YPOBHE CPEIHEro
o01rero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHHE U MOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3Hau€HUs B MO3HAHUU MPHUPOABI U B MaTEpUaIbHON KU3HU OOIECTBA, a TAKXKe C y4ETOM OOIINX
Hesel ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3AllMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEHIECTBEHHOI'O COCTAaBAa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCHELIHOTO TpyAa U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUUecKol, MHUIIEBOM, 3KOJIOIMYecCKOW Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIlIUXcCs, HEOOXOAUMYIO UM JUIs
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
XUMUA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHuYecKor XuMuu. POpMHUpPOBAaHUE JAHHOW CHCTEMbI 3HAHHM
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



Crtpykrypa conepxkanus KypcoB — «Opranudeckas xumus» u «OO0mIas U HeopraHuyeckas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
onpefeNiéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMMHUU BEIECTBa
paccMaTpUBaIOTCsI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JEKTPOHHBIX MPEICTABICHUNA O CTPOCHHH BEIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COEAMHEHHH. B Kypce opraHuueckoil XMMUU HOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYJArOIIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHHS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpPYECTBA B 00JIACTH TEOPHUH U MPAKTUYCCKUX MPUIIOKEHUN XUMUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl MOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3a7ad. B menom coaepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIIOTUYECKUX MPoOIieM, a Takke mpobiem cOepekeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3ANMHA  OOYYarOIIUXCS
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TMPH  ONPEIACICHUH  COJEp KaTeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak obmactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JIEATEbHOCTH 4YEJIOBEKAa W KakK OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0O0O0OIIEHUI MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBICHUN, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHUKA LI€JeH U 3a7a4 U3y4eHHUs MpEeIMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM JKU3HU JJIsl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus 0oOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dopMHpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa3oBaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PAa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIMI IKOJIOTNYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BAaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELICHUHN B CUTYAIlUSAX, CBA3AHHBIX C XUMUUYECKUMU SIBIICHUSMU.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCIIO YacoB, OTBEAEHHBIX IS U3YUEHUsS XMMUHU, HA 0a30BOM ypOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUA
Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMMHU

[Ipenmer opraHM4YecKoil XMMHUHU: €€ BOBHUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUsI OpraHnyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIC CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BELIECTB U MX IPEBPAIICHUIN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEILECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBjieHUE, OOyIIMBaHUE U FTOPEHNUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKAaHOB: (U3MYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEpPU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMUYECKUH psia. AleTuiaeH —
POCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U XMMHUYECKHUE CBOWCTBA
(peakiuy ruIpUpOBaHuUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TNpUMEHeHHue. Toryon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAUICKAUMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4EHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBa HJIM MPOJYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WK MPOAYKTOB PEAKILINN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHIL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJAaMH, TOPEHHUE),
IIpUMEHEHHEe. BogopoHble CBSI3U MEXAYy MOJIEKYJIaMU CIUPTOB. JlelicTBHE METAaHOJIA U DTaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeCTBUE CO IMIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOrOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STHJICHTJIUKOJIS.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakLUMu OKHMCICHHS W BOCCTAaHOBJIEHUS, KaueCTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsl M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
sTepudUKanuM), MoldydeHue M npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeiicTBre.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIlpumenenune xupoB. bruonoruyeckas posib KUPOB.

YTneBopl: COCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoOBiIeHHE, OpOKCHHE TJIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U LeJUII0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeaKIus C UOJAO0M).

OKclepUMEHTabHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHil: NpOBEEeHNE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KauyeCTBEHHbIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmenu(ll)), mMHOroaromHbIX
cnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJHOIO BEIIECTBa WJIM MPOAYKTAa pEaKUUu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha NpuMepe INMlKHA). buonoruueckoe 3HayeHHe
amMHHOKUCIOT. [lentumapt.

benkm kak NpupOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHAas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JNKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUS BELIECTB M HMX IpeBpalleHuil: HalOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OEeIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3ALNU, CpPEeAHAs MouleKyisapHass Macca. OCHOBHbIE
METO/bI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

OKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUS BELIECTB M UX IPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.



MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckor xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTHMN, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTE3a, 3aKOH,
TEOopus, aHalu3, CHUHTE3, KiIaccupuKalus, M[EePUOJUYHOCTh, HAOIIOJEHNE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MYECKHE BETHMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelllecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoNOrHs: MUIIEBBIE IPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CI0XKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XHUMHMUECKas CBs3b. Buipl XMMHYECKOH CBS3M (KOBaJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuindeckas). MexaHn3msl oOpa3oBaHMsl KOBAaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYIIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeopraHWYecKux
BEIIECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIIUX K pPA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX peakiUii B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHHS MACChI BEIECTB, 3aKOH COXPAHCHUS W IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasnyHbIX (pakTopoB. OOpaTHMbIE peakLUu.
Xumnueckoe paBHoOBecHe. (DaKTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.



DOnekrponuTnueckas aucconuanus. CunbHble W ciadbie 37eKTponuThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTPaJIbHAS, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrtema xumuueckux snaemMeHToB [l U. MennpeneeBa», u3ydeHue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), TMPOBEICHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

PacuérHble 3anaum.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOIB30BAHUEM MTOHSATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BaXKHEWIIMX HEMETAJUIOB (TaloOreHoB, cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne meramioB B [lepuoanueckoil cuctemMe XUMUUYECKUX 31€eMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
busnueckue cBoiicTBa MeTamioB. CIUTaBbl METAIOB. DNEKTPOXMUMHUYECKUN P HAMpsIKECHUHA
METAJLJIOB.

XYUMUYECKHE CBOICTBA BaXKHEWIIMX METAIJIOB (HATPH, Kanwii, KaibIMi, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUJIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacuétel mMaccel BemecTBa WM 00BbEMa Ta3oB MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuun B o0ecrie4eHnr 3KOJIOTHYECKON, SHEPreTHYECKON U MUILEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIINE CTPOUTEIbHBIE MAaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO, KE€paMUKa, MaTepuaiabl s 3JIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbBE YEJIOBEKA: MPABWIIA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBOM XUMUU B TTIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX HMOHATHI,
TaK YU MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU Ul OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC IOHATHSA: HAy4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOAUYHOCTb,  HAONIOJEHHE,  SKCHEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, SBJICHHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PagHOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTHUECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, (PU3NYECKHUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMUMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NULIEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas HPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
IIPEnaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, IEKTPOHHAsS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IpoTrpaMM CpPEAHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeAMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENHHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHM M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YJarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNTbHOCTH OOYYaroIIMXCS M0 pealu3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3€ Pa3INYHBIX BUIOB yU4eOHOU AESITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHUI,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAIIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;
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CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IIOBEJECHHUE U IOCTYNKHM CBOMX TOBAPULIEH C MO3ULUH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOKAOIINX 30POBbIO U )KU3HU JIOCH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYTHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS [TPEIMETHBIX 3HaHUH 10 XUMHUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHHUSI TPOTHO3UPOBATh HEOIATONMPUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPHUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTaBICHUs 00 OKpYy’KaroIeM
MHpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TI00AaNbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
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00eCIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Aa U 3KOJOTMYECKH KOM(BOPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIETO0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3sIMyHbIX cdepax mnpodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMbIC JUIS (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTS,
3aKOH, TEOPHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE — MEXIHMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENENATh 1NN JAEITEIbHOCTH, 3a7aBas IMapaMeTPbl M KPUTEPUU WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThl JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHbIe TMPHU3HAKKH TOHATHH W yCTaHABIWBaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHEC MMOHATHA 1A 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHGHI/Iﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKUE pACCYXKICHHUS (MHAYKTHBHbBIC, JCIyKTUBHbBIC, IO aAHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyina, YpaBHEHHE XHMHYECKOW peakuud — TpU pPEIIeHHH YYeOHBIX
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MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BAaHHBIE MOJEIbHBIE INPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUA;

dopmynupoBaTh LETM U 3aJadd  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE W
CaMOCTOSTENIbHO c(hOpMyTUPOBaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHHUA M IPOBEICHMUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOAOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0OOOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOICIAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3INYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ unopmanmei:

OPUECHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTB;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMANbHYIO (POpMY IpencTaBiICHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3NYEeCKUe M MaTeMaTHYeCKUE) 3HAKU W
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYXKAaeMOW TEMbI B XOJi€ AUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XMMHYECKOIO
AKCIIEPUMEHTa, MpPaKTU4YeCKOH paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta M (OpMYIMPOBATH BHIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsiajeHHe YHHBEPCAJIBLHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATEIbCKUX 3ajlad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BELICCTBAX U XUMHUYECKUX PEAKLUsAX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM [JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
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10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMUs» OTpa)KaroT:

C(OPMHPOBAHHOCTb IPEJICTABIEHUH O XMMHUYECKOH COCTaBIAIOLICH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHUs] NIPAKTHUUYECKHUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaloINe
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHILIATEILHOCTh, XHUMHYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, pajguKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEpIKAIME COECIUHEHUs, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE IOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJIECHUH, (aKTOJIOIMYECKUE CBEIEHUS O CBOMCTBRaX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IPAKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOIME MMOHATHS IIPU ONUCAHUM COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJT OPraHUYECKUX BELECTB
U ypaBHEHHUH XMMMYECKHX PEaKIMH, N3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHUYECKUX BEIIEeCTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB ITI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNEéHHOMY Kiaccy/Tpymie COeIUHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpXAllde  COCIUHEHMs, BBICOKOMOJIEKYIApHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHA To cucremMarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHUs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTHJIEH, STWICHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbAeruj, aleTalbAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKUX
BetiecTB A. M. byrtnepoBa st 00bsiCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTb COCTaB, CTPOCHHE, (QHU3UYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(meTan, 2TaH, JTWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHWJIEHTJINKOIb, TJUIEPUH, (EHOI, alleTalbJeru1, MypaBbUHas U YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMals, LeJUIi0JI03a, aMUHOYKCYCHas KHCJIO0Ta), WIUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPBS
(HedTh, MPUPOMHBIA Ta3, yrojib), CHOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOE MPHUMEHEHUE
IPOJYKTOB NEPepadOTKHU;
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c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bE€Ma, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEILECTB UM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHUSI, WCIOJIb3yeMbIX B XWUMHUM TPU H3YYEHUHU BELIECTB M XUMHYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUH, MOJYYCHHE ITHICHA M U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanus OeJIKOB Mpu
HarpeBaHUU, IIBETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBaMU U JIaOOpaTOPHBIM 00OPYIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO J3KCIepuMeHTa B (OopMe 3aluCh YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIMH U
(dbopMynHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO WH(POPMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M
OKPY>KaIOIIeH MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3/IEHCTBHS HA YKUBBIE OPTaHU3MBbI
ONpeeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUs] U TIPEIOTBPAIEHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YeJI0BEKa;

JUIsT O0y4YaroImMUXCs C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE TPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucteMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeOopraHudecKas XUMH»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTHU, HEOOXOAMMOM s
pelieHus MPaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJIATAOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTpPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHCIICHMsI, XMMHYECKas CBs3b (KOBaJIeHTHas, MOHHAs, METaJUIn4yecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKMX  pEakUud, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTBI, JIEKTPOIUTUYECKAs IUCCOLUALHNS, OKUCIMUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XMMHYECKOM  peakluM, XHMHUYECKOE pPABHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JJIEKTPOJIUTUYECKON Jaucconuanuu, nepuoaudeckuid 3akoH JI[. M. MeHnneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPAIICHHS DHEPTHH IPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHMH, MHUPOBO33PEHUECKHE 3HAHUSA,
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JeKallie B OCHOBE IIOHMMAHHUA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30M1aCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

Cc(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKY [OHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IMOHATUS NPU ONMCAHUU HEOPTraHMYECKHX
BELICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTaBIICHUS
(GopMyn BeIIECTB M YypaBHEHUH XHUMHUYECKUX pEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHs OTICIBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH OIPEJEIIATh BAJICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJMHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAas!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKONW PEMETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJsipHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IPOCThIe BEIeCTBA — METAJLIbI U
HEMeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKILIUY;

c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKUX 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKHUX D3JIEMEHTOB M HUX
COEIMHEHUH 110 nepruoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX diieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PpA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKLUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouiux BEIIECTB, TEMIOBOMY 3(h(deKTy peaxiuH,
M3MEHEHUIO CTENEHEeN OKUCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpallEHHbIE YpaBHEHUS peaklUii MOHHOTO OOMEHa, yUUThIBasl yCIOBHS, MPU KOTOPHIX 3TU
peaxKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKpPbIBaTh CYIIHOCTh OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluu OT
pasnYHbIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOrO0 PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTeus (npunuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECCHI, JIEXKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAay4yHBIX NMPUHLIMIIAX M SKOJIOTMYECKUX MpoOsieMax XMMHUYECKOIO
IIPOU3BO/ICTBA;
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c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHMH TIa30B IpPU XMUMHUYECKHX
peakIusaX, Macchl BeLlecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJHUYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B peaklMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh IIPaBUJIa MOJIb30BAHUSA XMMHUYECKON MOCYIOM U
71a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE IPaBHUJIa OOPAICHUS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(pa3noxxeHue IMepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTajlM3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaKIMW HOHHOIO OOMEHA, KAaueCTBEHHbIC pEaKIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHMS, PEUICHUE SKCIIEPUMEHTAIBHBIX
3ajay no TtemMaMm «Metamub» U «HemeTamuib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ysabTaThl XMMHYECKOTO 3KCIIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOILUX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT U
APYTHX);

c(OPMUPOBAHHOCTh YMEHHMH COOJIIOAATh MPaBMWJIa HKOJOTMYECKH LEIeco00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbsi M
OKpY’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasl cMblcia nokasatens [1IK, moscHsaTs Ha mpuMepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHMUIA;

JUIs clenbIX M caa0oBUIAMMX OOy4aroIlUXCs: YMEHHE MCIONb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KoJunvecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
/i pa3aeoB U TeM Beero KonrTpoabsubie IIpakTuueckue 06pazoBaTebHbIE
NporpamMmsbl padoThI padoThI pecypesr
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opranudeckoit
XUMHUH. Teopus
1.1 CTPOEHHUSI OPraHMYECKHX 3 0 0 https://educont.ru/
coemuHeHnit  A. M.
bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
IIpenensvHbie
2.1 YIJIEBOIOPO/IBI — 2 0 0 https://educont.ru/
AJIKaHbI
Henpenensnabie
2.2 YIJIEBOJIOPOBI: alKeHbI, 6 0 1 https://educont.ru/
AJKaJUEHbI, AJIKUHbI
2.3 Apomarutecke 2 0 0 https://educont.ru/
YTJIEBOJIOPOIBI
[IpuponHbIE HMCTOYHUKH
2.4 yIJIEBOJOPOJOB M UX 3 1 0 https://educont.ru/
nepepaboTka
Hroro no paszneny 13

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

3.1 Crnuptel. @enon 3 0 0 https://urok.1c.ru./
AJIbJIETUIBI.
3.2 KapOoHoBble ~ KHCIOTBL. 7 0 1 https://urok.1c.ru./
Cnoxubie 3¢upbl
3.3 VrieBoasl 3 1 0 https://urok.1c.ru./
Hroro 1o pasneny 13
Pa3nes 4. AzoTcoaeprkanue opraHn4ecKue coeJUHEeHHUs
4.1 AMHHEI AMHHOKHCIIOTHI 3 0 0 https://urok.1c.ru./
benku

Hroro mo pazneny 3

Pa3pnen S. BeicokoMOJIeKY /IS PHBIE COCAUHEHHUSA
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5.1 [nactmaccer 2 1 0 https://urok.1c.ru./
Kayuyku. Bonokna
Hroro no pazueny 2
OBILEE KOJIMYECTBO 34 3 2
YACOB I10 [TIPOT'PAMME
11 KUIIACC
HauMenoBanue KounyecTBo 4yacoB 3HeKTp0HHBIe
Ne (uudpossbie)
pa3/iesioB U TeM
n/n oOpa3oBaTe/ibHbIE
NPOrpamMmbl
Konrpoabnsie IIpakTHyeckue pecypchl
Bcero
padoThbI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue aTOMOB.
Ilepuonnueckuii
3aKOH u
1.1 [Mepuoanyeckas 3 0 0 https://educont.ru/
CUCTEMa XUMHUYECKHX
anementoB  J. W.
MenneneeBa
Crpoenue BelecTBa.
1.2 Muoroo6pasue 4 0 0 https://educont.ru/
BELIECTB
1.3 XUMHUYECKUE PEaKITHH 6 1 1 https://educont.ru/
Hroro no pazneny 13 https://educont.ru/
Pa3nea 2. Heopranuyeckasi Xumusi
21 Y C— 5 0 1 https://www.yaklas
s.ru/
29 HeMeTalis 9 1 1 https://www.yaklas
s.ru/
CBs3b
HEOpPraHUYeCKuX U https://www.yaklas
2.3 2 0 0
OpPraHUYeCKUX s.ru/
BEIIECTB
ViToro 1o paseny 17 https://www.yaklas
s.ru/
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMus U )KU3Hb 4 1 0 ttps://www.yaklas
s.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34 3 3
YACOB I10 [TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JdaTa nzyyeHus DieKTpPOHH
) g bIC
Ne Tema ypoka o % o § o o uHpposnIe
wn S g 5 = S (hakTudyecKu obpasoBare
A &g c g UIaHy JbHbIE
g = g = pecypce
M =
[IpaBuna TexHUKH
0€30MacHOCTH B KaOMHETE
RHMIH. Hpeﬂg/l er . https://educ
OpPTraHUYeCKON XUMHH, €€ 0 0 ont.ru/
BO3HUKHOBEHHUE, pa3BUTHE U B
3HA4YCHHUE B IMOIY4YECHHH HOBBIX
BEIIECTB M MaTEpUAJIOB.
Teopus cTrpoenus
OpPraHUYECKUX COCTMHEHUN A.
M. bytneposa, €€ OCHOBHBIE
monoxkeHus. I'omoorus, httos://educ
n3oMepus. XUMHYECKas CBS3b 0 0 _pion tru/
B OPTaHUYECKUX COCTNHEHHSX. —
JIaGopatopHslii onbIT Nel.
MopennpoBaHre MOJIEKYII
OpPraHUYECKUX BEIIECTB.
[Ipencrasnenue o
KJIacCU(PUKAIMKU OPTaHUYECKUX
Bellects. Homenkiarypa
(cuctemarnyeckas) u 1 0 https://educ
TpUBHAJIbHBIC HA3BAHUS ont.ru/
OpPraHMYECKUX BEIIECTB.
CraproBas qUarHOCTHYECKast
KOHTpOJIbHas paboTa.
AHanu3 KOHTPOJIbHOM pabOTHI.
AJIKaHBI: COCTaB U CTPOEHHUE, 0 0 https://educ
TOMOJIOTHYECKHIA P/, ont.ru/
M30MepHsl 1 HOMEHKJIATypa.
MeraH u 3TaH — npocTenIne
MIPEICTaBUTENN ATKAHOB!
CBOMCTBA, CITOCOOBI
MoTy4eHus1, 00JacTu httos://educ
[PUMEHEHUS. 0 0
. ont.ru/
JlabopaTopHbIii onbIT Ne2.
KauecTBenHoe onpenenenue
yrieposa u BOJOpoAa B
OpPraHUYECKUX BELIECTBAX.
AJIKEHBI: COCTaB U CTPOCHHE, 0 0 https://educ
TOMOJIOTHYECKUH psif, ont.ru/
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W30MEpHUs U HOMEHKIIATypa,
CBOMCTBA.

OTUJEH U NPOIUIEH —
IPOCTENIINE IPEACTaBUTENN
aJIKEHOB: CBOIICTBA, CIIOCOOBI
MOJTy4YeHHUsl, 00JIaCTH

https://educ

7 IIPUMEHEHHS.

. ont.ru/
JlaGoparopHblii onbIT Ne3. -
O3nakomiieHHEe ¢ 0Opa3amu
I1acTMace, KayqykoB U
PE3UHBI.

IIpakTnueckas padora Ne 1. https://educ

8 «[lony4yenue sTrieHa U Aps.Ledlic
H3y4YEHUE €r0 CBOMCTBY. ont.ru/
Anxaguensl. byraguen-1,3 u

9 meTmiOyranuen-1,3. https://educ
[TonydyeHne CUHTETUYECKOTO ont.ru/
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS, httos://educ

10 TOMOJIOTHYECKUHN PSIII. _pion t I’L.J |
AlleTuIeH — NpOoCTeUIIHI I
IIPE/ICTaBUTEND aJIKUHOB.

Pemenne 3anay Ha
OIIpEAEIIEHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHuYeCcKOro httos://educ

11 BEIECTBA IO MAaCCOBELIM JOJISIM _pion t rl.J /
aTOMOB XUMHYECKUX -
2JIEMEHTOB U 110 IPOAYKTaM
CTOpaHHUSL.

Apenbl (0€H30I1 U TOJTYON):

12 COCTaB, CTPOCHHE, CBOIMCTBA, https://educ
MOJTy4eHHE U TPUMEHEHUE. ont.ru/
TOKCHUYHOCTH apeHOB.

I'enernueckas CBSA3b MEXKAY

HPEACIIBHBIMH, https://educ
13 HeTpeeTbHBIMU H

ont.ru/

apOMaTUYEeCKUMHU

YTJIEBOIOPOJAMH.

[IpupoiHBIE NICTOYHUKHT

YIII€BOJOPOAOB: IIPUPOIAHBIN https://educ

14 ra3 ¥ onyTHble HeTAHbIE _pion tru/
rassl, HeTh ¥ MPOJYKTHI €& -
nepepadoTKH.

?eMI/IHapCKoe Sa'I;IHTI/Ie 0 TEME httos://educ

15 VYrnesonopoast". [loarotroBka _piont ru/
K KOHTPOJIBLHOM padoTe. —

16 KonTpoabHasi padora Nel o https://educ
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TeMe «YTIIEBOIOPOIBIY.

ont.ru/

AHaM3 KOHTPOJIBHOU pabOTHI.
[IpenenbHble OMHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOIL.

https://educ

17 Bonoponnas cBsi3b. ont.ru/

JlaOopaTopHbIii onbIT Ne4.

I'openue ciupToB.

MHOroaroMHsbI€ CIIUPTHI:

STUJICHIJIMKOJb U TIMLEPUH. )

18 JlabopaTopHbIii onbIT NeS. %‘mﬂ
B3anmoeiicTBre rimiepuna ¢ E—
THJIPOKCHIOM MEIH.

@DeHOJI: CTPOEHUE MOJIEKYJIBI, httos://urok

19 ¢busnvecKkre 1 XUMHYECKHE _pilc ru. / '
CBOWCTBA, IPUMEHEHHE. =
Anbnerupl: GopmManbaerua u
aleTalbaerua. AEeToH. httos://urok

20 JlaGopaTopHblii onbIT Ne6. _pilc ru. / '
KauecTBenHbIe peakumun EE—
aJIbJIETU/I0B.

O/HOOCHOBHBIE IIPE/IENIbHBIE
KapOOHOBBIE KUCIIOTHI: httos://urok

21 MypaBbHHAs U YKCYCHas _pilc ru. / '
(cocraB, cTpoeHHE, CBOWCTBA, E—
NOJTy4YeHHe, IPUMEHEHUE).

Hpalchnqecxaﬂ padora Ne 2.U httos://urok.

22 «CBoMicTBa pacTBOpa YKCYCHOM _pilc.ru. /
KHUCJIOTBI. -
CreapuHOBas U OJIEUHOBA httos://urok.

23 KHCJIOTHI, KaK MPEJACTaBUTENH _pilc ./
BBICIIHX KAPOOHOBBIX KUCJIOT. =
MpbIa Kak COJIM BBICIINX httos://urok.

24 Kap60HOBBI)E KHCJIOT, UX _pilc.ru. /
MOJOIIIee JIEHCTBHE. -
Crnosxubie 3¢upbl Kak

o5 MIPOU3BO/IHBIE KapOOHOBBIX https://urok.
KHUCIOT. [ Maposn3 CiIoKHBIX lc.ru./
3(UpOoB.
>KI/IpLI: PAAPOIHS, httQS://UI’Ok.

26 MIpUMEHEeHHEe, OMOIornYecKast leru/

POJIb KUPOB. =
YrieBoasl: COCTaB,

97 kinaccudukanus. Baxueiiue https://urok.
MIPEICTAaBUTENH: TIIFOK03a, lc.ru./
(bpykTOo3a, caxaposa.

28 Kpaxmai u memmoio3a Kak https://urok.

IIPUPOIHBIE MIOJIUMEPBL.

1c.ru./
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JlaGoparopHblii onbIT Ne7.
B3anmopeiicTBue kpaxmaia ¢
HOJIOM.

KonTpoabHnas padora Ne2 o

https://urok.

29 Tteme «Kucnoponacoaepxaiue 1 leru/
OpPraHUYECKUE COSTUHEHUS. -
AHaM3 KOHTPOJIBHOM pabOTHI.

30 AMWHBI: METHJIAMUH M aHWJIUH 1 https://urok.
(cocraB, cTpOoCHHE, CBOWCTBA, 1c.ru./
MOJTy4YeHUE, MPUMEHEHHE).

AMUHOKHUCIOTHI KaK
am(oTepHbIe OPraHNYecKue
COCIMHEHHUS, UX
OHMOJIOTMYeCKOe 3HAUCHHE.
Ilentuaer.benkn kak

31 MPUPOIHBIC 1 https://urok.
BBICOKOMOJIEKYJISIPHBIE lc.ru./
COCTUHEHMUSI.

JlaGopaTopHblii onbIT Ne8.

Jenatypanust 0€JIKOB MpU

HarpeBaHuu; I[BETHbIC

peaxiuu.

OCHOBHBIE TIOHATHS XUMHH

BBICOKOMOJIEKYJISIPHBIX

coennuennii. OCHOBHEIE httos://urok.

32 METO/bl CUHTE3a 1 1 C.lru /
BBICOKOMOJICKYJISIPHBIX B
coequHeHui. [lmacTMaccsl,

Kay4IyKH, BOJIOKHA
33 I'omoBas KOHTpOIBbHAs paboTa. 1 https://urok.
lc.ru./
AHanu3 KOHTPOJILHOM pabOTHI.

34 [ToBTOpEHUE OCHOBHBIX 1 https://urok.
BOIIPOCOB Kypca xumuu 10 lc.ru./
KJ1acca.

OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOIT'PAMME

23



https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./
https://urok.1c.ru./

11 KJIACC

KoaunuecTBo 4acoB JlaTa u3ydeHus JJ1eKTpo
HHbIE
Tema ypoka ungposbie
oOpa3oBare
. _ JIbHBIE
— o A4
g E ; Lg 1o (dhakTuyec pecypert
% cE: % é g IUIaHy Kn
M X 3 (moie

[IpaBuna TeXHUKH

0€30MacHOCTH B KaOMHETE )

XUMHH. XUMHYECKUH JIEMEHT. 1 0 0 hitps://educ
ont.ru/

ATOM. DneKkTpoHHas E—

KOH(UTYpaIusi aTOMOB.

[Tepuoanueckuii 3aKoH U

[Iepnonnueckas cucrema

XUMHUECKHX d1eMeHToB 1. 1. 1 0 0 https://educ

Memneneesa, X CBSI3b C ont.ru/

COBPEMEHHOI Teopueit

CTPOCHHS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHUYECKUX

3JIEMECHTOB U MX COCIMHCHUM

0 TPYIIaM | MepHoJIaM. httos://educ

3HaueHUE MePUOTNICCKOTO 1 0 0 —pF tru/

3aKOHA M CUCTEMBI —_—

XUMHUYECKUX djiemeHToB J[.1.

Menzeneesa B pa3BUTHH

HayKH.

CtpoeHue BelecTna.

XHUMHUYECKasl CBSA3b, €€ BUIbI;

MeXaHH3Mbl 00pa30BaHuUs

KOBAJICHTHOMW CBSI3H. 1 0 0 https://educ

BomopoaHas cBsi3b. ont.ru/

JlabopaTopHblii onbIT Nel.

Moaenu KpuCTaNIMYECKUX

PEIIeTOK.

BanenTHOCTS.

DIIEKTPOOTPHULIATETBHOCTb. httos://educ

CreneHb OKUCIICHUS. 1 0 0 _pion tru/

BemiecTBa MoJIeKyJISIpHOTO U -

HEMOJIEKYJISIPHOTO CTPOCHHUS.

[ToHsITHE O AUCTICPCHBIX 1 0 0 https://educ
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cucremax. VIcTuHHEIEC 1
KOJIJIOUIHBIC paCTBOpBI.
MaccoBas 10J14 BEleCTBa B
pacTtBope.

Knaccudukanus n

HOMEHKJIaTypa
HEOPraHUYECKUX COCIUHEHUN.

ont.ru/

https://educ

Meunneneesa 1 0COOEHHOCTH
cTpoenust aromoB. O01me
(bu3MvecKue CBOMCTBRA

7
I'eneTnueckas cBsi3b ont.ru/
HEOPraHNYECKUX BEIIECTB,
pa3IMYHBIX KIIACCOB.

Knaccudukanus Xumudeckux
peakuil B HEOPraHU4YECKON U
OpPraHUYeCKON XMMHHU. 3aKOH httos://educ

8 COXPAHCHUS MACChI BEIIECTB; _pion tru/
3aKOH COXPaHCHUS U —
MIpeBpaIleHHs SHEPTHH TTPH
XUMHAYECKHX PEaKIUsIX.

CKOpOCTh peaKIuu. httos://educ

9 OOpaTumbie peakilyH. e

ont.ru/
XHUMHUYECKOE PABHOBECHE.
IIpakTnueckas padora Ne 1.

10 «BnusiHMEe pasIUYHbBIX https://educ
(baKTOpOB Ha CKOPOCTh ont.ru/
XUMUYECKON peaKIium.

DneKTpoIuTHYeCKast
nucconmanus. Ilogarue o
BOJIOpOAHOM ToKa3atene (PH)
pactBopa. Peakiimm noHHOTO

11 obmena. 'maponus https://educ
OpPraHUYECKUX U ont.ru/
HEOPraHNYEeCKUX BEIIECTB.

JlaGopaTopHblii onbIT Ne2.
IIpoBeneHuit peakuii HOHHOTO
oOMeHa.

OxucaurensHo-

12 BOCCTaHOBUTEIHHBIC PEAKITHH. https://educ
[TousiTHe 00 AMIEKTPOITU3e ont.ru/
pacIiIaBoB U pacCTBOPOB COJIEH.

KonTtpoabHnas pa6ora Nel no httos://educ

13 TeMe «TeopeTnyeckre OCHOBBI AHRS.2EedLe

ont.ru/
XUMUH.
AHanu3 KOHTPOJIbHOM pabOTHI.
MerTainmbl, uX MOJIOKEHHE B
[Tepuonuueckoit cucreme httos://educ
14 XUMHYECKHUX 3eMeHTOB J[. . Ntps.reauic

ont.ru/
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MCETAaJIJIOB.

CniiaBel METAJLIOB.

https://educ

15 DNEKTPOXUMHUUECKUN PsijL ont.ru/
HaIpsHKEHUH METaJIOB. -
XUMHYECKHE CBOMCTBA
BaOXHEUIITINX METAIIOB
(HaTpWii, KA, KAJTBIHH,

MarHui, aJllOMUHUN) U UX httos://educ

16 COEIMHEHNN. AQUDs.//edUe

. ont.ru/
JlabopaTopHblii onbIT Ne3.
B3aumoaeiicTBue ruapokcuga
ITIOMHUHHUS C PAaCTBOPAMH
KHUCJIOT U IIEJIOYCH.
XHUMHUYECKUE CBOKCTBA XpOMa,
MEJIU U UX COSTUHEHUH. httos://www

17 JlabopaTopHblii onbIT Ne4. —‘)rlass ru/
KauecTBeHHbIE peakiinu Ha -yaKiass.iu
KaTHOHBI METAJIIOB.

XUMHYeCKHEe CBOMCTBA IIMHKA,
Kene3a U X COSTUHEHUH.

18 JlaGopaTopHbIii onbIT Ne5, https://www
B3auMoeiicTBre THIPOKCHIA .yaklass.ru/
[IMHKA C pacCTBOPaMH KUCIIOT U
IIEJIOYEH.

IIpakTnyeckas padora Ne 2. hitps://www

19 Pemenne skcnepuMeHTAIBHBIX akléss ru/
3a7a4 1o reme «MeTtauisl". AR
Hewmeraiel, X mojiokeHUE B
[Iepnonnueckoii cucreme https://www

20 XUMHYECKUX 3eMeHToB J[. U. akl;';tss ru/
MenneneeBa 1 0COOCHHOCTH -Yaxlass.r
CTPOEHHUS aTOMOB.
duznveckre CBOMCTBA
HEMETAJIOB. AJUIOTPONUS httos://WWW

21 HEMEeTaJJIOB (Ha IpuMepe _piakléss ru/
KHCJIOpo/ia, cepbl, hocdhopa u yaiass s
yTIIeposia).

XuMHYECKHEe CBOMCTRA
raJIOTeHOB, CEPBI U UX

99 COEIMHEHU. https://www
JlaGopaTopHblii onbIT Ne6. .yaklass.ru/
KauectBennas peakuus Ha
rajoreHua-1oH.

XHUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa 1 UX COETUHEHH. httos://www
23 JlabopaTopHbIii onbIT Ne7. _piakl;’slss ru/

KauecTBenHnas peakius Ha
KAaTHUOH aMMOHUUs.
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XHUMHYECKHE CBOMCTBA
yriepoaa, KpEMHHS U UX

24 COEIMHEHUM. 1 https://www
JlaGopaTopHbIii onbIT Ne§. .yaklass.ru/
KadecTtBenHas peakius Ha
KapOOHaT-HOH.

o5 [TpumeHeHne BayKHEHIIINX 1 https://www
HEMETAIUIOB U UX COECIUHEHUM. .vaklass.ru/
CemuHapCKOE 3aHATHE 10 TEME
«Hewmerannel». Berancienus .

https://www

26 1o ypanHeHI/IﬂM XUMHYECKHUX 1 vaklass.ru/
peaKuii 1 TePMOXUMHUICCKHE ~axiass. i
pacyé€Thl.

IIpakTuyeckasi padora Ne 3.

97 «Pemenue 1 https://www
IKCIIEPUMEHTAIBHBIX 33]1a4 110 .yaklass.ru/
teme "Hemerammsr"y.

KonrpoJsbHas padora Ne2 no httos://WWW

28 TemMaM «MeTauiel» 1 1 —‘)rlass ru/
«Hemerambly. s
AHaM3 KOHTPOJIBHOU pabOTHI.

Heoprannueckue u httos://WWW

29 OpPraHUYECKUE KUCIIOTHI. 1 —‘)rlass ru/
Heoprannueckue n -yaxiass.iu
OpraHMYECKHe OCHOBaHUSI.

AMdoTepHbIe HeoOpraHNYeCKHe
Y OPTaHWYECKUE COCTUHEHUS. httos://www

30 I'enetnueckas cBs3b 1 —pi. aklass.ru/
HEOPTaHWYECKUX H -Yax1ass.ru/
OpPraHMYECKUX BEIIECTB.

Poabs xumum B oOecrieueHUN
SKOJIOTHHIECKOH, § httos://www

31 SHEPreTUYECKON U MUIIEBOM 1 _piaklass ru/
0€30MacHOCTH, Pa3BUTHHI -YaKiass.rul
METUITAHEI.

[TpencraBnenust 06 oOmMX

30 HAYYHBIX IPUHITUITAX 1 https://www
MPOMBIIUICHHOTO MOJTYYCHHS .yaklass.ru/
BaXHEUMIINX BEIIECTB.

UYenoBek B MUPE BEIECTB U httos: /W

33 MaTepHaIoB. XUMUS U 1 _piaklass u/
3JI0pOBbE YETIOBEKA. -Yaxiass.lu

34 I'omoBast KOHTpoOJIBHAS paboTa. 1 https:/Awviwy

.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME
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[IpoHyMEPOBAHO, [IpOLIHYPOBAHO
1 CKpETUICHQ e YaThIO




