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HHOACHUMTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMHUU Ha YpPOBHE CPETHET0 OOIIET0 00pa3oBaHus pa3padoTaHa HA OCHOBE
®enepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «O06 oOpa3zoBanuu B Poccuiickoi
Odenepauun», TpeOOBaHUUW K pe3yllbTaraM OCBOeHUs (denepanbHOl  00pa3oBaTebHOM
nporpammsl cpeaHero obmero odpazosanusa (OOII COO), npeacrapneHHblx B DenepaibHOM
roCyJlapcTBEHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenuuu npenogaBaHus
yuyeOHOro mnpenmera «XuMmus» B 00pa3oBaTelibHbIX opraHuzauusx Poccuiickoit @enepanuu,
peann3yoIX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI, 1 OCHOBHBIX MONOKeHHN «CTparerun
pa3Butusa Bocnutanus B Poccuiickoit ®enepanuu Ha nepuon no 2025 rompa» (Pacnopsixenue
[TpaButenbctBa PO ot 29.05. 2015 No 996 - p.).

OcHOBY mOAXOAOB K pa3paboTKe MpOrpaMMbl IO XHMHH, K OIPEICIICHUIO0 00Ien
CTpaTeruv OOy4eHHs, BOCIUTAHUS M Pa3BUTHUSI OOYYAIOIIMXCS CPEACTBAMHU y4EOHOro ImpenMera
«Xumusa» qig 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHLIETITYaJbHBIC MOJIOKEHUS
®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeNieH, COACPKaHUs, PE3yJIbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJYy4aeMoOe€ BBIMYCKHUKaMU  00I1eo0pa3oBaTeabHON
OpraHu3allid, SBISETCS HEOThEMJIEMOM 4YacTbl0 HX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEepIIAIOIIMM JTaloOM peajln3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
HEHHOCTEH, MPHUCYIIMX LEIOCTHOM CHCTeME XHMHUYECKOro O0pa3oBaHUs. OTH IICHHOCTH
KacaloTCsl MO3HAHUS 3aKOHOB NMPHUPOABI, (OPMUPOBAHHUS MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJIOBEKa, a TaKXKe DSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIECHHS K CBOEMY 3I0POBBIO U
IPUPOIHON cpene. PeanuzyeTcss XuMuueckoe 00pa3oBaHUE O0Y4arolUXCs HA YPOBHE CPEIHETO
obmiero oOopa3zoBaHus CPEACTBAMH y4EOHOro mpeameTra «XHUMHsD, COACpKaHHEe U MOCTPOCHHE
KOTOPOTO OIpENEeeHbl B MpOrpaMMe MO0 XUMUU C Y4ETOM CHEHU(PUKA HAyKH XUMHH, €€
3HAYEHMS B MIO3HAHUM IPUPOJIbI U B MATEPUAILHOM KU3HHU OOLIECTBA, @ TAKXKE C YUETOM OOLIUX
Hene ¥ MPUHIIMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEAHEro OOIIEro
oOpaszoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0CcOoOyI0 pojb B COBPEMEHHOM
LUMBUJIM3ALIMM, B CO3aHUM HOBOW 0a3bl MarepHaibHOM KylbTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dopMHpoOBaHUE PALMOHAIBHOTO HAYYHOTO MBIIIJICHHS], B CO3JaHUE LEIOCTHOTO MPEICTaBICHUS
00 OKpPY)KaIOIIEeM MHUpE Kak O €IUHCTBE MPUPOJbI U YEIIOBEKA, KOTOPOe (POPMUPYETCS B XUMUU
Ha OCHOBE IMOHMMAaHHUSI BEIIECTBEHHOIO COCTaBA OKPYKAKOIIETO0 MHUPA, OCO3HAHUS B3aUMOCBS3H
MEX1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU OOJIACTAMH MPUMEHEHHUS.

TecHo B3aMMOJEHCTBYS C JPYrMMU €CTECTBEHHBIMU HAayKaMu, XUMHUS cTaja
HEOTHEMJIEMOM 4YacThbl0O MHUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyaa H
KHU3HU KaxJ0ro ujeHa obmiectBa. CoBpeMEHHasi XUMHUSI KaK Hayka CO3UAaTesbHasl, KaKk Hayka
BBICOKMX TEXHOJIOIMI HampaBlieHa Ha pelleHHue MI00albHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHUS
YeJIOBEUYEeCTBA — CBIPHEBOM, JHEPreTUUECKOM, MUIIEBOM, JKOIOTMYECKON O0e30MacHOCTH U
OXpaHBbI 3710POBbSI.

B coorBercTBUM ¢ OOUIMMHU IENAMH W MPUHIMIIAMHU CPEHEro OOIIero 0Opa3oBaHUs
cogepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN YpOBEHb U3YyUEHUS) OPUEHTHUP OBAHO
NPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOATOTOBKY OOYYaromUXcs, HEOOXOOUMYIO MM JUIS
BBIPAa0OTKHM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOTO BKJIOYEHHUS B >KU3Hb COILIMYyMa,
IPOOJDKEHNU 00pa30BaHMsI B pPa3iIMUYHBIX OOJACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBisiolmiuMi  TIpeAMeTa «XUMHUS» ABISIOTCS 0a3zoBble Kypcbl — «OpraHuyeckas
xuMush» 1 «OO011ast 1 HeopraHu4eckasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COZEPKaHUs KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPraHUYECKON XUMUH (C BKIIFOUCHUEM
3HaHUM U3 00IEeH XMMUHU) U opraHudeckoil xumuu. GopMupoBaHre JaHHOW CHUCTEMbl 3HAHUHN
OpU HU3YyYEHHM NpeAMeTa O00eCleYrMBAeT BO3MOXXHOCTb PACCMOTPEHHMSI BCErO MHOT000pa3us
BEUIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB M TEOPHUIl XUMHUH.

Crpykrypa conmepxkaHusi KypcoB — «Oprannueckas xumusi» 1 «OO011as 1 HeopraHudeckas
XUMHsD» cHOPMUPOBAHA B MPOTrpaMMe MO XMMUU Ha OCHOBE CUCTEMHOIO MOAXOAA K W3YUEHHUIO
y4eOHOro Marepuajia U OOYCIIOBJI€HAa MCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUW Ha
OIPENENIEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OPraHMYEeCKOM XHMHUH BEIIECTBA



paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYE€CKUX COCIMHEHUH, a
TaK’k€ Ha YPOBHE CTEPEOXHUMHUYECKUX U AJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BELIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BellleCTBaxX JAlOTCS B Pa3BUTHUM — OT YIJIEBOAOPOIOB 10
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COCNMHEHUU. B Kypce opraHMyeckod XWMUHU TONYy4aroT
pazButue CcHOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0OOpa3oBaHMs TEpPBOHAYAIbHBIC
MPECTABICHUS 0 XUMUYECKOM CBSI3H, KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKON PEAKIINH.

[loq HOBBIM YIJIOM 3peHHUS B MpeaMeTe «XUMHs» 0a30BOTO YPOBHS paccMaTpUBaeTCS
W3YUYCHHBIH HAa YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS TEOPETUYECKUN Marepuan M
(haKTOJIOTMYECKHEe CBEJICHHS O BEIIECTBAX M XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuveckass XUMHs» 00yJaroUUMCs MPEIOCTABISIETCSI BOBMOXKHOCTh OCO3HATh
3HAYCHHE TEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOMOJIOTHYECKUX TIO3UITUH,
IIyOXKe TIOHSATh HCTOPUYECKOE HM3MEHEeHHE (DYHKIIMH 3TOro 3akoHa — OT 00oOImaromiet 1o
OOBSICHSIIOIIEH W TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE O XUMUYECKUX PEAKIHUSX, UX CYIIIHOCTH U 3aKOHOMEPHOCTAX MTPOTEKAHUS
nononHsietcss B Kypcax 10 wm 11 k1accoB 3ieMEHTaMu  COAEP)KAHUS, HMMEIOIIUMU
KYJIbTYPOJIOTUYECKUA M TPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHUMAHUIO
B3aMMOCBSI3M XHMHUHU C JPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B MO3HABATEIbHOM H
MPAKTUYECKON JEATEIHPHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBXKCHHSI K TIPOIECCY
TBOPYECTBA B OOJIACTH TEOPUH U MPAKTUUCCKUX MPUIOKCHUH XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBI3aHHBIX C XMUMUEM,
KPUTHYECKH OCMBICTMBATh HH(POPMAIIUIO M TTPUMEHATH €€ JUIsl TOMOTHEHUS 3HAaHUH, PelIeHUs
MHTEJUICKTYaJIbHBIX U IKCIIEPUMEHTAIBHBIX HCCIIEAOBATEIbCKUX 3a/1a4. B 1emom copepikanue
y4eOHOro mpeaMera « XUMHUs TaHHOTO YPOBHS U3y4€HUsI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
O0y4aroIINXCs MUPOBO33PEHYECKON OCHOBBI JJIsI TIOHUMAaHUsI (GUIOCOPCKUX UICH, TAKUX KaK:
MarepuaibHOE €IMHCTBO HEOPTraHUYECKOTO U OPraHUYECKOr0 MUpPa, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB KX COCTAaBOM M CTPOCHHEM, TO3HABAEMOCTb NPUPOAHBIX SBICHUNW MYyTEM
AKCIIEPUMEHTAa W PEIICHUS TMPOTUBOPEUMII MEXITYy HOBBIMH (DaKTaMHd U TEOPETHUUYECKUMU
MPEANOChIJIKAMH, OCO3HAHUE POJIM XMUMHUU B PEHICHUU HKOJIOTMYECKUX MpoOJieM, a TakkKe
mpoOsieM CcOepeKeHUsT PHEPreTHUYECKUX PEeCYpPCOB, CHIPbs, CO3JaHUSI HOBBIX TEXHOJNOTUUA U
MaTepHuaoB.

B mmane pemenus 3agad BOCHHUTAHUSA, Pa3BUTHUS M COLUATM3AIMU  O0Yy4aroOlIUXCs
NPUHATHIE TPOrpaMMOM MO XMMHHU MOAXOAbl K OIPENENICHUIO CONIEPkKAHUS U IMOCTPOEHUS
npeIMeTa MpeaycMaTpuBaOT (POpMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, MMEIOIINX
0a30BO€ 3HAYEHUE JJIS PA3JIMYHBIX BUAOB JIEATEILHOCTHU: PElIeHUs MpoOseM, MOoMCKa, aHaIu3a
u 00paboTku uH(pOpManuu, HEOOXOAUMBIX MJii NPUOOPETCHHS OMNbITa NPAKTUYECKOW H
HCCIIEI0OBATENBCKON IEATEIbHOCTH, 3aHUMAOIIEH BAJKHOE MECTO B ITO3HAHUU XUMUHU.

B npakrtuke npenogaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHusl, TaK U
Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs, MPU  OINPEACICHUU  COJEPKaTeIbHOM
XapaKTEPUCTUKH LEJIEH H3YyYEHHs] MpEIMETa HaIpaBICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTH
TPaIUIIMOHHO TNpu3HAETCs (HOpPMUPOBAHHE OCHOB XMMHUYECKOW HayKM Kak 00JacTu
COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON JEATETbHOCTU YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C METOAMYECKOM TOYKH 3pPEHUS TaKOMl MOAXOd K
OIIPEAEIICHUIO 1IEJIEH U3YUYEHHUS MTPEAMETA SIBIIIETCS BIOJIHE ONPaBIAHHBIM.

CornacHO JTaHHOW TOYKE 3PEHUSI TVIABHBIMHU IEISAMU W3Y4YEHUS MpeameTa «XuMHs» Ha
6azoBom ypoBHe (10 —11 kJ1.) sIBIIsIFOTCS:

e (GOpMHpPOBAaHME CHCTEMBl XHMMHUYECKHMX 3HAHMH KaK BaXHEHIIEH COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOHM JIeXKAT KIIFOUEBBIC IMOHSITHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE H
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH X Pa3BUTHUSI U CTAHOBJICHUS;

e (opMUPOBaHHME W PAa3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHMS BEIIECTB W
XUMUYECKUX PEAKIUH, HEOOXOMUMBIX NIJIi IPHOOPETCHUS] YMEHUW OPUEHTHUPOBATHCS B



MHpPE BEMIECTB M XUMUYCCKUX SBICHUN, UMEIOIINX MECTO B IPUPOJIC, B IPAKTUICCKOU U
MIOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHUW U CHOCOOOB JIEATETBHOCTH, CBSI3aHHBIX C HAONIOACHHEM W
OOBSICHEHHEM XHUMHUYECKOTO JSKCICPUMEHTa, COOJMIONCHHEM TIPaBWII  0€30MacHOTO
oOpalreHus ¢ BEIIeCTBaMH.

Hapsiny ¢ aTum, conmepkarenbHasi XapaKTepUCTUKA IIeJied U 3aJad U3y4yeHus MpeaMeTa B
porpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MIPUOPHUTECTAMH
B CHCTEME CpemHero oobmiero ooOpa3oBanHus. CeromHs B TpENojaBaHUKM XUMHUH B OOJBIICH
CTEMEHH OTHAETCS TMPEANOYTCHHE TMPAKTUYECKOM KOMIIOHEHTE COepKaHus OOydeHus,
OPUEHTUPOBAHHOM HA TMOATOTOBKY BBIYCKHUKAa 00IIe00pa3oBaTeIbHON  OpraHu3alluy,
BJIQJICIONIETO HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSMHU aKTUBHOTO TMOMYyYEHHUS 3HAHUN M MPUMEHEHUSI UX B PEATbHOMN JKU3HU JJI PEIICHUS
MPAKTUICCKUX 3a71ad.

B cBi3u c 3TUM TIpH u3ydeHHH TpeaMeTa «XUMHUS» JOMHHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKKE e U 3a7a49H, Kak:

ajgantauuds OOydYalOIIMXCS K  YCJIOBHMSIM  JMHAMUYHO  Pa3BUBAIONIIETOCS  MUDPA,
dbopMUpOBaHNE WHTEUICKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIHPHOMY WIPHHATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe y OOYYarONIUXCS KITIOUYEBBHIX HABBHIKOB (KITIOYEBBIX KOMIIETCHITUH),
UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJIST PA3TIUIHBIX BUJIOB JICATCILHOCTH: PEIICHUS MPOoOIeM,
MOMCKa, aHaau3a W o0paboTku HHGOpPMAIMU, HEOOXOAMMBIX I MNPUOOpPETEHUs] OIbITa
NEeATEeNHbHOCTH, KOTOpas 3aHUMAeT BAYKHOE MECTO B TMO3HAHWW XHMHH, a TAKXKe VISl OIICHKU C
MO3UIUN  DKOJIOTUYECKOM Oe30macHOCTH XapaKTepa BIUSHHUS BEIIECTB W XUMHYECKUX
MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH
o0yJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO IMPUOOpETaTh HOBBIE 3HAHUSA 1O XHMHUHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIONIB30BaTh COBPEMEHHBIE HMH(POPMAITMOHHBIC
TEXHOJIOTHH JJIS TIOMCKA U aHaIn3a Y4eOHON U HAayIHO-TTOMYISIPHON HH(POPMAITUH XHMHUIECKOTO
COZICPKAHUS;

dbopMupoBaHHE U pa3BUTHE Y 00YJAIONTUXCSA aCCOIMATUBHOTO M JIOTUYECKOTO MBIIIIICHHUS,
HaOJIIONATEeIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOGHHO HEOOXOAWMBI, B
YJaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEACHUN XUMHYECKOTO IKCIICPUMCHTA,

BOCIUTAHHE Yy OOYy4YarOIUXCs YOCKAEHHOCTH B TIyMAaHHCTHYECKOH HAlpPaBICHHOCTH
XUMUH, €& BaKHOH pOMM B  pPEIICHUH TIJI00AJbHBIX  MPOOJIEeM  paIlMOHAIBLHOTO
MPUPOJIONOIBL30BAHMSI, TOIMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPAHEHUsSI MPUPOIHOTO
pPaBHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpEKHOTO OTHOIICHHWS K TIPUPOJE U CBOEMY
37I0POBBIO, & TAKXKE MPUOOPETEHUS OMBITA UCIIOIB30BAHUS MOTYUYCHHBIX 3HAHUM JIsI IPUHITHUS
I'PaMOTHBIX PELIEHUH B CUTYaLUsIX, CBA3AHHBIX C XUMHUYECKUMH SIBIICHUSMH.

B yueOHOM mmaHe cpemHero oOmero oopa3oBaHUsS MPEaMET «XHUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NMpeAMeTHOM obnactu «EcTecTBEeHHO-HAYyYHBIE MTPEIMETHD.

OO6miee yuCiIoO 4acoB, OTBEAEHHBIX NJISi U3yYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHErO
00111eTO 06pasoBaHH>1 coctapnsier 68 wacos: B 10 kmacce — 34 waca (1 wac B Heneno), B 11
KJ1acce 34 yaca (1 qac B HEZICIIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHNYeCcKOH XUMHUH

IIpenMer opraHM4ecKol XUMUHN: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOIYYCHHUU
HOBBIX BEIIECTB W MAaTepHaNoB. Teopus CTPOCHUS OPraHMYecKux coenuHeHun A. M.
byrnepoBa, €€ ocHOBHbIE mNONOKEeHUsS. CTPyKTypHbIE (DOPMYNIBI OPraHUYECKUX BELIECTB.
['omomorus, nzomepusa. XUMHUYECKasl CBSI3b B OPraHMUYECKUX COEAMHEHHUSAX — OJUHAPHBIE U
KpaTHbIE CBA3H.

[IpencraBnenue o0  KiIaccuPUKauMuM  OpraHMYEecKMX  BemiecTB.  HomeHkiatypa
OPraHMYECKUX COECIWHEHUW (CUCTEMAaTH4ecKas) W TPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MPEICTABUTEIIEH KIIACCOB OPraHUYECKNX BELIECTB.

OKCHEepUMEHTAIbHbIE METObl U3yYEHHUs BEUIECTB U MX MPEBpALICHUN: O3HAKOMIICHHUE C
o0pa3liaMu OpraHMYeCcKHX BEUIECTB U MaTepHallaMd Ha MX OCHOBE, MOJEIHUPOBAHUE MOJEKYI
OpPraHMYEeCKUX BEUIECTB, HAOIIOACHME U ONHCAHHME JEMOHCTPAIIMOHHBIX OIBITOB 110
IPEBPAIICHUIO OPraHMYEeCKUX BEIECTB IpU HarpeBaHuu (IUIaBIEHHE, OOYINIMBaHUE U
TOPEHHE).

Yri1eBoaop oabl

AnKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psaa. Meran M 3TaH — IpocTernine
IPEACTABUTENN AIKAHOB: (PU3UYECKUE U XHMHUYECKHE CBONCTBA (pEakiMu 3aMEUICHHUS U
rOpeHus ), HAXOKJIEHUE B PUPOJIE, TOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAA. DTHIECH U MPOIUIEH — IIPOCTEUIINE
NPEICTABUTENIN AJIKCHOB: (PU3WYECKHE U XHMHYECKHE CBOWCTBA (pEaKIUU THUJIPUPOBAHUS,
raJIOTCHUPOBAHUS, TUApPATALlMM, OKUCIIEHUS U IOTMMEPHU3aLiu), TOyY€HUE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u metmnOyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKHUE
CBOMCTBa (peakuus nonumepusanun). [lonydyeHue CHHTETUUECKOTO KaydyyKa U PE3UHBI.

AJNKUHBL: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJNOTMYECKUU psiA. ALETHIEH —
OPOCTEHIINN TMpPEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHME, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA (peakUMH TUIPUPOBAHUS, TaIOTEHUPOBAHUS, THApATAIlMU, TOPEHHUA), TOTyYEeHUE U
IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHe W XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJMyYEHUE M NpPUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qu3uuecKkue u Xumuieckue ceolucmed (peakyuu 2ai02eHUpoSanus U HUMpPOBAHUsL), NOJYYeHue U
npumenenue. TOKCMYHOCTb apeHOB. leHernueckas CBA3b MEXIAY YIVIEBOAOPOIAMH,
IIPUHAJICKAIIMMH K Pa3IMYHbIM KJIACCaM.

[Ipupoanbie UCTOYHUKHU YIIIeBOnOponoB. [Ipupoaublii ra3 u momyTHble HE(QTSIHbIE Ta3bl.
Hebtr u e€ mnpoucxoxaenue. CrocoObl mnepepaObOTKu He(TU: TMEeperoHka, KpeKHHT
(TepMHUECKH, KaTaIUTUYECKUi), Tuponn3. [IponykTel nepepaboTku HePTH, UX TPUMEHEHHE
B IIPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKTHI €T0 MepepadoTKu.

DKCHEepUMEHTAJIbHbIE METOAbl U3yYEHUs BELIECTB U MX MPEBPALICHUIN: O3HAKOMIICHHE C
o0pa3liaMy IuIacTMacc, KaydykoB U pe3uHbl, Koyutekiuu «Hedtb» u «Yromne», MoaenupoBaHue
MOJIEKYJI YIJIEBOAOPOJOB M TaJIOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKON paboTh:
ITOJTyYCHHUE ITUIIEHA U NU3YUEHUE €r0 CBOWCTB.

PacuérHble 3a1aun.

Beluucienuss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEaKIMH MO HM3BECTHBIM Macce, O0bEMY, KOIMYECTBY
OZIHOTO W3 MCXOJHBIX BEIIECTB WIH IPOJYKTOB PEAKIIUH).

Kuciaoponconepskamnue opranHn4ecKue coeIMHeHHus

[IpenenbHble OAHOATOMHBIE CHOUPTHI. METaHOI M 3TAHON: CTPOEHHUE, (PU3MUECKUE U
XUMHUYECKHE CBOMCTBA (pPEaKLMU C aKTUBHBIMU METAJIJIAMH, FaJOT€HOBOAOPOJAaMHU, TOPEHUE),
IpUMeHEeHUe. BoopomHbie CBA3M MEXAYy MOJIEKYJIaMd CHUPTOB. JlelicTBUE MeTaHojla |
ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble CHOUPTHL. ODTUJICHIIUMKOAb M DIULEPUH: CTPOEHHUE, (PU3UUYECKUEe MU
XUMHMUYECKHE CBOMCTBA (B3aMMOAEWUCTBUE CO IIEIOYHBIMU METaJlJIaMU, KaUE€CTBEHHAs! PEAKIUs




Ha MHOrOaroMHble crupThl). JlelicTBHE Ha opraHu3M 4yenoBeka. [IpuMeHeHue muiepuHa U
ATUJICHIIIUKOJIS.

@DeHoN: CTPOEHUE MOJEKYIbl, (U3UYECKHEe U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue gpenomna.

Anpaerunbl U kemowusi. DopMmanbaeruj, aneTambIerwj: CTpPOeHUEe, (QU3NYECKHEe U
XUMHUUYECKHUE CBOMCTBA (peakiuyi OKHUCJICHUS U BOCCTAHOBJICHMS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4eHHUE U TPUMEHECHHUE.

OnHOOCHOBHBIEC MpEeTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KUCJIOTHI:
CTpoeHue, (U3MYECKMEe W XMMHUYECKHME CBOMCTBa (CBOWMCTBA, OOIIME HJisi Kjacca KHUCIOT,
peakius dTepudukanum), noaydeHue u npumeHenue. CTeapuHoBasi U OJICMHOBAsI KUCJIOTHI KaK
MPECTABUTEININ BHICIIUX KapOOHOBBIX KHUCIIOT. Mblja KaK COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JEHCTBHE.

Cnoxnbie 2¢Upbl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenune xupoB. buonornueckas posb KUpPOB.

VYrneBoasl: cocTas, KiiaccuduKalus yriaeBoaoB (MOHO-, IU- U nmojimcaxapuasl). [roko3a —
NPOCTEHIIMN MOHOCAaXapu1: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (U3NYECKUE U XUMHUUYECKUE
cBoiicTBa (B3ammozeiictBue ¢ rujppokcuaoM menu(ll), okucienme aMMHuadyHbIM PacTBOPOM
okcuaa cepedpa(l), BoccTaHOBIeHUE, OpOKEHHE TJIOKO3bl), HAXOXKJICHHE B MPUPOJE,
npuMeHeHue, ononorudeckas posb. Dotocunre3. OpykTo3a Kak U30Mep MIIFOKO3bI.

Kpaxman u nemnrono3a kak npupojanbie nonumepbl. CTpoeHue Kpaxmaina U IeJUTIOI03bI.
duznyeckre 1 XMMUYECKUE CBOMCTBA Kpaxmaia (TUIpOJIn3, Ka4eCTBEHHAs PeaKIUs C HOJIOM).

OKCHEepUMEHTANIbHbIE METOMbl M3y4Y€HHUs BEUIECTB W WX IMPEBpAIICHUI: MpPOBEACHUE,
HaOJNIO/ICHUE U OINHKCAHHE JIEMOHCTPAILIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, Ka4€CTBEHHbBIC
peakIuy OJHOATOMHBIX CIUPTOB (OKHcIeHue 3TaHona okcuaoMm Memu(ll)), MHOroatoMHBIX
cnupToB (B3auMojeiicTBUe mmiepuHa ¢ rugapokcunom menu(ll)), ampneruaoB (okucieHue
aMMHUa4HBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom memu(ll), B3aumoneicTBue
Kpaxmalla C HOJOM), IPOBEIEHUE MPAKTUUECKOM paboThl: CBOMCTBAa pacTBOpa YKCYCHOMU
KHUCIIOTHI.

Pacuérnrble 3amaqn.

Boluucnennss mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJTHOTO BEIEeCTBA WM TMPOAYKTAa PEaKIMM 1O HM3BECTHBHIM Macce, 00BEMY, KOJIMYECTBY
OJTHOTO M3 UCXOAHBIX BEILIECTB WUJIU MIPOYKTOB PEAKIIUN).

A3oTcoaepkalpe OpraHnyeCcK1ue COEIUHEHUS.

AMMHOKHCIIOTBI Kak am(OTepHbIe OpraHuYecKue coenuHeHus. @Ousznyeckue W
XUMHUYECKUE CBOMCTBA aMUHOKHCIOT (Ha TpuMepe IulluHa). buomorndeckoe 3HaYeHUE
aMHUHOKHCINOT. [lenTuapr.

benku kak mpupomHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuyHas, BTOpHYHAS WU
TpeTUYHAsl CTPyKTypa OenkoB. XHMMHYECKHE CBONCTBa OEJIKOB: THUIPOIM3, AEHATypalus,
KaueCTBCHHBIC PEAKITNU Ha OCJIKU.

OKCTIEpUMEHTAIIbHBIE METOJbI M3YUCHUS BEMIECTB W WX TMPEBpaIICHUi: HAOIIONCHUE |
OMHMCAHHUE JIEMOHCTPALIMOHHBIX OMNBITOB: J€HATypalus OCJIKOB MpH HarpeBaHUM, I[BETHHIC
peakiu OEJIKOB.

BoicokomouieKy/IsIpHbIE COeIMHEHUS

OCHOBHBIEC TIOHSATHUS XWMHH BBICOKOMOJIEKYJISPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IMOJMMEpPU3alUU, CPEIHsAs MOJEKyIapHas Macca. OCHOBHbIE
METOJIbl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUN — MOIMMEPHU3ALINS U TTOJIUKOH ICHCAIIHS.

OKCTIEpUMEHTAIbHBIE METOJbl U3yYEHHUS BEIICCTB U MX MPEBpAIICHUN: O3HAKOMJICHHUE C
oOpa3uamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4YKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanusa mexnpenMeTHbIX CBS3€H MPU M3YyYEHUH opraHuyeckor xumuu B 10 kiacce
OCYILECTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaKk U
TIOHATHUH, SBISIONMIMXCS CHCTEMHBIMH JUIS OTIACIBHBIX TPEIMETOB €CTECTBEHHO-HAYyYHOTO
IIUKJIA.

OO0uue ecTecTBEHHO-HAayyHbIe TOHATHS: SBJICHUE, HAy4dHbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCU(PUKalUs, NEePUOAUYHOCTb, HAOMIONEHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.



Oduzuka: Marepusi, JHEpPrus, Macca, aroM, O3JIEKTPOH, MOJEKyla, JIHEPreTUYecKuit
YpPOBEHb, BELIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (pu3nyeckrue BeIMYUHbI U
eIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (DOTOCHUHTES,
OMOJIOTUYECKU aKTUBHBIE BEIECTBA (OEJIKH, YIIIEBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE IOPO/BI, MOJIE3HBIE HCKOMAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: nuieBble MPOIYKTHI, OCHOBBI PAIlMOHATIHFHOTO MUTAHUS, MOIOIIIE CPEJICTBRA,
JeKapCTBEHHbIE M KOCMETMYECKHE Ipernaparbl, Marepuajlbl W3 HCKYCCTBEHHBIX U
CHHTETUYECKUX BOJOKOH.

11 KUIACC
OBIIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckue OCHOBbI XUMUH

XUMHUECKUN dBIeMEeHT. AToMm. Sapo aroma, U30TONBI. DJEKTPOHHAs O000JI0YKA.
DHepreTUdecKre YpoBHH, MOTYPOBHU. ATOMHBIE OpOuTaIH, S-, P-, d- amemenTsl. OcoOeHHOCTH
pacnpeneneHust AIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DNEeKTpOHHAsI KOH(UTypalrsi aTOMOB.

Ilepnonnuecknii 3akoH u Ilepuonmueckas cucrema XuMHYeCKHX d3neMeHtoB . .
MenpneneeBa. CBA3bp NEPUOAMYECKOTO 3akoHAa U Ilepuoanyeckold CHUCTEMBI XUMHUYECKHUX
anemeHTOB [[. 1. MenneneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
VU3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB W O0pa3yeMbIX HMH IPOCTBIX U CIOXKHBIX
BEILIECTB IO rpyIIaM U MepruoiaM. 3Ha4E€HUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XHMHUYECKas CBA3b. BHIBI XMMHUYECKON CBS3M (KOBAJICHTHAs
HEMNoJsipHasl M TMOJSIpHAs, MOHHAs, MEeTaJIM4YecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBAJIEHTHON
XUMHUYECKON CBS3U (OOMEHHBI U TOHOPHO-aKLENTOPHBIN). Bogopoanas cBsa3b. BaeHTHOCTD.
ONeKTpOoOTpULATENBHOCTh. CTENEHb OKUCIIEHHS. FIOHBI: KATUOHBI U AaHUOHBI.

BerectBa MOICKY/ISIPHOTO U HEMOJICKY/SIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTaBa
BeIeCTBa. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTH CBOWMCTBA BCIIECTB OT THIIA
KPUCTAJINYECKON PELIETKH.

[TonsaTre o nucnepcHpIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pACTBOPBI. MaccoBas 10
BEILIECTBA B PaACTBOPE.

Knaccuduxanuss Heopranmueckux coenuHeHuit. HoOMEHKmIaTypa HEOpraHMYeCKHUX
BellecTB. [eHeTnueckass CBA3b HEOPTaHMYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IMYHBIM
KJIaccam.

Xumnyeckas peakuus. Krnaccudukanuss XUMHUYECKHUX pPEaKIHMil B HEOPraHUYECKOW H
OpraHMYEeCKOM XMMHH. 3aKOH COXPAHEHUSI MAcChl BELIECTB, 3aKOH COXPAaHEHHS U IIPEBPALLICHUS
SHEPIrUH MPU XUMUYCCKHX PCAKIIHSIX.

CkopocTh peakiuy, €€ 3aBHUCHUMOCTh OT Pa3NMUyHBIX (pakTopoB. OOpaTuMble pEeaKIHU.
Xumuyeckoe paBHOBecue. MaKTOphl, BIUSIONIME HAa COCTOSHHE XUMHUYECKOIO PAaBHOBECHSI.
[Ipunnun Jle Ilarense.

OnexTponuTnueckas auccounanus. CuibHble W cialble 3eKTponuThl. Cpena BOAHBIX
pacTBOPOB BEILECTB: KUCas, HEUTpaJIbHas, IEITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIAH.

OKCIIEPUMEHTAIIbHBIE METOJBl M3YyYEHHMsS BEUIECTB M UX IMPEBPALCHUN: JTEMOHCTPALIHS
tabmui «llepuoanueckas cuctema xumuueckux snemeHtoB J[. M. MenpaeneeBay, usydyeHue
MOJIEJIE KpPUCTAJUIMYECKUX PEIIETOK, HAOMIONEHUE M ONHMCAHHE JEMOHCTPAMOHHBIX U
7a00paToOpHbIX OMBITOB (Pa3jOKEHUWE NEPOKCHIA BOAOPOJA B MPUCYTCTBUHU KaTaau3aropa,
OIIPEAECIICHUE CPENbl PACTBOPOB BELIECTB C IMOMOIIBI0O YHUBEPCAJIBHOIO UHIAMUKATOPA, PEAKLUU
MOHHOIO OOMEHa), MPOBEICHHE MPAKTUUYECKOW padoThl «BiusiHue paznuuHbIX (PaKTOpPOB Ha
CKOPOCTb XUMHYECKOU PEAKLIAN.

Pacuérnbie 3amaumn.

Pacu€rel 10 ypaBHEHUAM XHMUYECKMX pEaKLUHd, B TOM YHUCIEC TEPMOXMMHUYECKUE
pacu€Thl, pacuETHI C UCIOJIB30BAHUEM MMOHATHS «MACCOBAsk JOJS BELIECTBAY.

Heoprannueckasi xumust



Hemeramner. [lonoxxkenne HemeraiuioB B llepruonnyeckod CHCTEME XHUMHYECKUX
anementoB [[. M. MeHneneeBa U OCOOCHHOCTU CTpOeHHUsI aroMoB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOITKS HEMETAIUIOB (Ha MpUMepe KUCIoposa, cepbl, hochopa u yriaepona).

XUMUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJIOB (TaJlor€HOB, cephl, azoTa, (ocdopa,
yriiepoja W KpEeMHHsS) M WX COCAUMHEHUN (OKCHJOB, KHCIOPOACOACPIKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTUHEHUH).

[IprMeHeHne BaKHENIIINX HEMETAIOB U X COCAUHEHUM.

Meramisl. [lonoxenne meramioB B [lepuonnueckoit cucTeMe XUMHAUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00070Y€K aTOMOB MeTaioB. O0mue
¢usnueckue cBoiicTBa MeTamioB. CIlaBbl METAILUIOB. DJIEKTPOXUMUUYECKUHN Psiji HAMPSKEH Ui
METaJJIOB.

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kajaui, KajdblUi, MarHum,
QTIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/b) U UX COCTUHECHUH.

OO6mme crmocoOb! moTydeHus! MeTaJUToB. [IpuMeHeHne MeTaIOB B OBITY M TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOAbl M3YYCHHUS BEIIECTB W HUX MPEBPAIICHUNA: HW3YYEHUE
KOJIJIEKIIMU «MeTalibl M CIUIaBbl», 00pa3I0B HEMETAJJIOB, PEIIEHHWE JKCIEePUMEHTAIbHBIX
3amad, HAONMIOMEHWEe © ONHCAHWE JACMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OMBITOB
(B3auMOIENCTBHE TUIPOKCUA AJTIOMUHHUS C PAaCTBOpAMHU KHCIIOT U IIeJIoueH, KaueCTBEHHbIE
peaKluy Ha KaTUOHBI METAILIIOB).

Pacuérnbie 3amaumn.

Pacuérpl maccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEUIECTB, pacd€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Pons xumMuu B 00eCrie4eHUH HKOIOTMUECKON, SJHEPTeTHYECKONM U MTUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeIUIMHBL. [IOHSATHE O HaydHBIX METONAX NO3HAHUS BEIIECTB M XUMHUYECKUX
pEAKIIUN.

[IpencraBnenuss 00 OOIMX HAy4YHBIX MPUHIUIAX T[POMBIIUICHHOTO IOJTY4YEHHUS
BKHEHIINX BEIICCTB.

UenoBek B MHpE BEIIECTB M MAaTrepHaOB: BaXKHEHIIME CTPOUTENIBHBIE Marepuallsbl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKH, CTEKJIO, KepaMHKa, Marepuajbl I SJIEKTPOHUKH,
HaHOMAaTepHabl, OpPraHUUE€CKUE U MUHEPAIbHBIE YIOOpEHUS.

XUMHST U 300pPOBBE YEIIOBEKA: ITpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBmIa 6€30MaCHOTO MCTIOIB30BaHUS MPENapaToB OBITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSA3EH MPU M3ydeHUU OOIIeH M HEOPraHWYECKON XUMUU B
11 xjacce OCYIIECTBISETCS dYepe3 HCIONb30BAHUE KaKk OOIIMX E€CTECTBEHHO-HAYyYHBIX
MOHATUM, TaK W TIOHSATUH, SBISAIOIIMXCA CUCTEMHBIMH [JJII OTAEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYyYHOI'0 IIUKJIA.

OOmme ecTecCTBEHHO-HAy4YHbIC TOHATHS: HAy4YHBIM (hakT, THIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3,  Kiaccudukalusi, MEePUOJUYHOCTh,  HAOIIONEHUE,  DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBICHUE.

®duszuKa: Marepusi, SHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaOaKTUBHOCTh, MOJIEKYJIA, IHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BETMYMHBI U €AUHUILIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

I'eorpadust: MuHEpasbl, TOPHBIC TOPOIBI, OJIE3HBIE UCKOITAEMbIE, TOILJIUBO, PECYPCHI.

TexHomorusi:  XMMHMYECKas  MPOMBIIIIEHHOCTh,  METAJUIyprus,  MPOWU3BOACTBO
CTPOUTEIBHBIX MaTepuaos, CEJIbCKOXO35UCTBEHHOE ITPOU3BOJICTBO, MALLIEeBas
MPOMBIIIICHHOCTD, (hapMalieBTU4YecKasi MPOMBIIIJIEHHOCTh, ITPOU3BOICTBO KOCMETUUYECKUX
MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUaoB, dJEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranapiauBaeT TpeOOBaHUS K pPe3yabTaTaM OCBOCHHUS O0Yy4YarOIIUMUCS
porpamMM CpeAHEro o0uero 0opazoBaHusl (JINYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM).
Haydno-meromuueckoil OCHOBOW Jisi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpPaMM CPEIHEro OOIIEro 00pa3oBaHMs SBISAETCA CUCTEMHO-AEATEIbHOCTHBINA MOAXO/.

B cooTBETCTBUM C CHCTEMHO-AEITENIBHOCTHBIM ITOIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ylnbTaTOB OCBOEGHMsS IpeaMeTra «XHMHsD» Ha YPOBHE CpEIHEro oO0IIiero oOpa3oBaHMs
BBIJIEJICHBI CIEAYIOLINE COCTABISIOIINE:

OCO3HaHUE O00YUYaAIOIIUMHUCS POCCUMCKON TPAKIAHCKON HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOOIIPEAEIICHHIO;

HaJM4Kle MOTUBAIMU K 0OYUEHHUIO;

EJICHATPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHUM TMUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX Tpaguluii 0a30BOI HAYKU XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarolUXcs PYKOBOJCTBOBATHCS B CBOEH JI€ATEIBLHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMHM, IPUCYIIUMHU LEJOCTHOW CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HaJIMYKME TPABOCO3HAHUS JKOJIOTMUECKON KYIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HECHHBIE TIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS NpenMeTa «XUMHUsSD» JOCTHTalTCid B EIUHCTBE
y4eOHO M BOCHMTATEIbHOM JCSATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTAMM M HJ€aJaMU POCCUKUCKOTO
IpaXXJaHCKOro OOIIEeCTBa, NPHUHATHIMH B OOIIECTBE HOPMAMHM M MpaBUJIAMHU IOBEACHUS,
CHOCOOCTBYIOIIMMM ~ IIPOIlECCaM  CaMOIIO3HAHHWSA, CaMOPa3BUTUS M HPABCTBEHHOTO
CTaHOBJICHHUSI INYHOCTH O0YYarOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPEAMETa «XUMUSD» OTPAXKAIOT CPOPMHUPOBAHHOCTH
OIbITa TIO3HABATEIbHOM M MPAKTUYECKOM JEATENbHOCTH OOydaroluXcsi IO peanu3aluu
MPUHSATHIX B 00IECTBE LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS

OCO3HaHHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS
K 3aKOHY U MPaBONOPAIKY;

MPEJICTABICHUS O COLMAIBHBIX HOPMAaX M MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOW JESTEIbHOCTH TMPH CO3MaHUU Y4EOHBIX
OPOEKTOB, pEIIEHWH YYEOHBIX W TIO3HABATENbHBIX 3a7a4, BBITOJTHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY M apryMEHTHI
JPYTUX TPU aHAJIM3€ Pa3JIMYHbIX BUJIOB Y4€OHOU 1€ATETbHOCTH;

2) IaTpUOTHYECKOr0 BOCIIUTAHUA!

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJEIUI0 OTEYECTBEHHOU
XUMUH;

YBa)XEHHSI K IMPOLIECCY TBOPYECTBA B O0JACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKU €CTh PE3yJbTaT JIJIMTEIIbHBIX HAOMIOICHUH,
KpPONOTIMBBIX YKCIIEPUMEHTAIBHBIX IOMCKOB, IIOCTOSSHHOTO TPYZa YYEHBIX U IPAKTUKOB;

MHTEpeCa M TI03HABATEJIbHBIX MOTHBOB B TIOJYYEHHHM U TMOCJIEIYIOUIEM AaHAJIN3E
UH(pOpPMAIIMK O MEPEIOBBIX 10CTUKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OLIEHMBaTh CHUTYallUH, CBA3aHHBIE C XUMHUYECKUMHU SIBICHUSIMHU, HU
MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMbBI U
EHHOCTH;

TOTOBHOCTH OILIEHMBaThb CBOE IOBEJEHUE M MOCTYNKH CBOMX TOBApHUIIEH C MO3ULUN
HPAaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MTOCTYIKOB;

4) popmupoBanusi KyJbTYpPbl 310pPOBbS:



MOHUMAaHUsl LEHHOCTEH 310pOBOro M 0Oe30MmacHoro olOpasza >KU3HU, HEO0OXOIUMOCTHU
OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DM3HMUYECKOMY U TICUXUUYECKOMY 3/10POBbI0;

COOJTIOIEHNsT TIpaBHJI OE30MacHOro OOpallleHusl ¢ BEIIECTBaMU B OBITY, MOBCEIHEBHOU
’KU3HU U B TPYZLOBOU I€ATEIBbHOCTH;

NOHMMAHUA II€HHOCTH IMpaBWJl MHJIWBUIYaIbHOIO U KOJJIEKTUBHOIO O€3011aCHOrO
MOBEJICHUSI B CUTYaIUSAX, YIPOXKAIOIIMX 3I0POBbIO U )KU3HU JIONEH;

OCO3HaHHUSl MOCIEACTBUNA U HENPUATHS BPEAHBIX MPUBBIYEK (YIMOTPEOICHUS aIKOTOJIs,
HApKOTUKOB, KypEHHs);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBaTeIbCKOW J1€ATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTHX BUJIAX JACSITEILHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YacTU€ B PEIICHUU TMPAKTUYECKUX 3a7ad COLMaIbHOU
HaIpaBJIE€HHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4EHUIO mpodeccuil pa3Tu4yHOro pojaa, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXXEHHUSI K TPYAY, JIOASIM TpyAa U pe3ylbTaTaM TPYIOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIMBHIYQJIBHOW TPAEKTOPUH OOpa3oBaHUS,
Oynymed mnpodeccud H peanu3alid  COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUM, UHTEPECOB M MOTPEOHOCTEH 0011IeCTRa;

6) 3K0IOrH4eCcKOro BOCIIUTAHUS

HKOJIOTMYECKH  11eJIeCOO0pa3HOro  OTHOIIEHUSI K  NpUpoJe, KaK  HCTOUHHKY
CYLIECTBOBaHUS KU3HU Ha 3eMJIE;

NOHUMaHUs  [MIO0aJbHOIO  XapakTepa  AKOJNOTMYECKUX  MNpoOJeM,  BIHASHUS
HSKOHOMHUYECKHX ITPOLIECCOB HA COCTOSHUE MPUPOAHON U COLUAIIBHOU CPENIBI;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJIb30BAaHUS JIOCTHOKCHHM XUMHHM Ui pEHICHUS
BOIIPOCOB PAIMOHAIIBHOTO TPUPOONOIb30BAHNS;

AKTUBHOT'O HEINPUATHUS IEUCTBHI, IPUHOCIIINX BPE OKPYXKArOLEH IMPUPOAHON Cperne,
YMEHUS MIPOrHO3UPOBATH HEeOJIaronpusiTHbIE HKOJIOTUYECKHUE MOCJIECTBUS
MpeaNPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATh UX;

HaJIM4YMsl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYJIbTYpBI, OIbITA
JESATENbHOCTH JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCSI HMH B
NO3HABaTEJIbHOM, KOMMYHHUKATHUBHOW M COLMAJILHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSThH UACOIOTUU XeMO(pOoOuH;

7) HUEHHOCTH HAYYHOI 0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHUs crnenuUK XUMUM KakK HayKd, OCO3HaHUs €€ poiau B (POpMUPOBAHUU
pallMOHAJIBHOTO  HAYYHOTO  MBIIUICHHUS, CO3JaHUU 1EJIOCTHOIO TMpeACTaBiIeHus 00
OKPY)KAIOIIIEM MHUpPE KaK O €IUHCTBE MPUPOIbI WU YEJIOBEKAa, B MO3HAHUU MPUPOIAHBIX
3aKOHOMEPHOCTEHN U PellIeHUU MPoOJIeM COXpaHEHUs IPUPOITHOIO PAaBHOBECHUS,

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JIJIi COBPEMEHHOM NUBUIIM3ALMU: B €€
I'YMaHUCTUYECKON HANPaBIE€HHOCTH U BaYKHOW POJIM B CO3IaHUM HOBOM 0a3bl MaTepHUaIbHOM
KYIbTYPbl, PEUIEHUU TI00aIbHBIX TPOOJEM YCTOMYMBOIO pa3BUTHS YeJOBEUeCTBA —
CHIPbEBOM, HHEPreTHUUECKOM, MHILEBOM M DSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUH
MEIUIMHBI, 00ECIEYEHUHN YCIOBUN YCIEUTHOTO TPYJa U HKOJOTMYECKH KOM(POPTHOU KU3HU
Ka)kJIOT0 4JieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJOB II03HaHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh IMOJydaeMble 3HAHUS
Ul aHainu3a M OOBSCHEHUS SIBJICHUM OKpYXKalollero Mupa U MPOUCXONAIIUX B HEM
U3MEHEHHUM, yYMEeHMs Jenarh OOOCHOBaHHBIE 3aKJIIOYEHHUS HAa OCHOBE HAayyHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbI0 MOTYYeHHUs! JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOATENbHO MCIIONb30BATh XUMUYECKHWE 3HAHUSA MJI1 PEHICHUS
po0JieM B peaibHbIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U HCCIIEN0BATENbCKON JESTENbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HEMPEPHIBHOMY OOPA30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW [0 XHUMHUU B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTIMU;



UHTEpeca K OCOOCHHOCTAM Tpyda B pa3auuHbIXx cdepax mnpodeccuoHaTbHOM
JESITEIbHOCTH.

METAIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yibTaThl OCBOEHUS y4eOHOro mpenMera «XUMHUS» Ha YPOBHE
cpenHero odiero o0pa3oBaHus BKIIOUYALOT:

3HaYUMBbIE I (POPMUPOBAHUS MHUPOBO33PECHUSI OOYYAIOIIMXCS MEXKIUCIUTLIMHAPHBIC
(MexXTpeaMeTHBIE) OO0IeHAyYHbIE TOHITHS, OTPa)XaloUUe 1EeTOCTHOCTh HAYYHOW KapTHUHBI
MHpa U cneru@UKy METO/IOB MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepwus,
BEIIIECTBO, DHEPTUs, SIBICHHUE, MPOIECC, CUCTEeMa, HAy4YHbIM (aKT, MNPUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBaHNE, HAOMIONECHUE, U3MEPEHHE, IKCIIEPUMEHT U
Jpyrue);

VHUBEpCAJIbHbIE  y4eOHble  JCHCTBUS  (MO3HABaTelbHbIE,  KOMMYHHUKATHBHBIE,
peryisiTuBHBIC), obecrneunBaomue GOpMHUpPOBAHUE (PYHKIIMOHATHLHOM T'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHUIUU 00Y4aroIInXcs;

CIIOCOOHOCTh ~ OOYyYalOIIMXCSl ~ MCMOJb30BaTh  OCBOCHHBIE  MEXIUCUUILTUHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpPCAIbHBIE y4eOHBIC NEWCTBHUS B IMO3HABATEIHLHOU M
COLIMATILHOM MPaKTHKE.

MertanpenMeTHble pe3yJbTaTbl OTPAXaIOT OBJIAJEHUE YHHUBEPCAIbHBIMU YUECOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMU.

OgJ1ajieHne yHUBEP CATBHBIMHU Y4€OHBIMHU MO3HABATEJIbHBIMH J1€iICTBUSIMU:

1) 0a30BbIe JIOrMYECKHE AeiiCTBUS:

CaMOCTOSITETTFHO (OPMYIUPOBATh M aKTyalIM3MPOBaTh MPOOJIIEMY, BCECTOPOHHE €&
paccMaTrpuBarh;

ONPEAENATh LN JEATEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUU HUX IJOCTHUKEHUS,
COOTHOCHUTD PE3YyJbTaThl AEATEIHHOCTH C NOCTABIEHHBIMH IICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHMI MPUEMBI JOTMYECKOIO MBIIUICHUS — BBIACISATH
XapaKTepHbIE TMPU3HAKKM TIOHSATUM M YCTAHABIMBATH HX B3aUMOCBA3b, HCIIONb30BAThH
COOTBETCTBYIOIIUE TTOHSATHUSI 1JI1 OOBSICHEHUSI OTACIbHBIX (DAKTOB U SIBJICHU;

BBIOMpAaTh OCHOBAaHUS W KPUTEPUU IJs1 KIACCU(PUKAIMKU BEIIECTB U XUMHUYECKHUX
pEaKINK;

yCTaHABJIUBATh MTPUUMHHO-CIICICTBEHHBIC CBSI3H MEXKIY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUUECKHUE pacCykIeHUs (MHIYKTUBHBIC, IEAYKTHUBHbIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH Y MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOYEHUS;

MPUMEHSITH B MIPOLIECCE MTO3HAHUSA, UCIOIb3YEMbIE B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIETTH, TIPEOOPa30BBIBATh MOJEIBHBIE TPEACTABICHUS — XWMHUYECKHUW 3HAK (CHMBON)
AIIEMEHTa, XUMHUecKas (opMmyna, ypaBHEHHME XUMUYECKOM peaklud — Mpu pelIeHUH
y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NPUMEHATh Ha3BaHHbIC MOJIEJIbHbBIC
MpPENCTaBICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

2) 0a30BbI€ UCCIE0BATEIbCKHE E€UCTBUA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHMS BEIIECTB U XUMHUUECKUX PEAKIIHil;

dbopMynupoBaTh LETM MW 3aJa4d HKCCIEOBaHUSA, WCIOIb30BaTh IOCTABICHHBIE W
CaMOCTOSITEILHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAauye€CTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI [UJI1 (POPMUPOBAHUSI TUIMOTE3bl MO MPOBEPKE MPABUIHBHOCTU BBICKA3bIBAEMBIX
CYXKIECHHM;

BIAJICTh HAaBBIKAMU CAMOCTOSTEIHLHOIO TUIAHUPOBAHUSI U TPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB,  COBEPILICHCTBOBaThH  yMEHUs  HAOMOmaTh 3a  XOJAOM  Mpolecca,
CaMOCTOSITETTLHO TPOTHO3UPOBATh €ro pe3yibrar, (popMynupoBaTh 000OIIEHUS M BBIBOIBI
OTHOCUTEJIbHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIECIOBAHUS, COCTABISITH OOOCHOBAHHBIM
OTYET O MPOAEIAHHON PadoTe;

npuoOpeTarTh OMBIT YYEHWYECKOW WCCIIEA0BATEILCKOM W TMPOEKTHOM JeSTENbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOIOB pEIIEHUS
MPaKTUYECKUX 3aJ1a4, MPUMEHEHUIO Pa3IMYHBIX METO/IOB IMO3HAHUS.

3) padora ¢ uapopmanueii:



OPHEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX MHPOpMALUU (HAYYHO-TIOMYIIsIpHAs
JUTEepaTypa XUMHUYECKOI'O COAEpXkaHMs, CIpaBOYHble IocoOus, pecypcbl HMHTepHera),
aHAJTM3UPOBATh MH(MOPMALIMIO PA3NMYHBIX BUIOB U (POPM MPEACTABICHUSA, KPUTUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

GbopMynupoBaTh 3alpoChl M MPUMEHATh pa3iIMYHbIE METOAbl NPU IMOUCKE U OTOOpE
MH(OpMaLMK, HEOOXOAMMOM J1J1s1 BEIOJTHEHUS yUEOHBIX 337a4 ONPEACTIEHHOIO TUIIA;

IpUOOpeTaTh ONBIT UCIIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTUN U
pa3IMYHbBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (OpMYy TMpEACTaBICHUS HWH(DOpMALMU
(cxempbl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKU U IPYTHE);

UCIIONb30BaTh HAy4YHbIH SA3BIK B KaueCTBE CpeACTBAa MNpHU paboTe ¢ XUMHYECKOM
uHopmalye: TPUMEHATh MEXIpeaMeTHbIE ((pU3MYECKHe U MaTeMaTW4eCcKue) 3HaKu |
CUMBOJIBI, POpMYJIbI, a00peBUATYpPBI, HOMEHKIIATYPY;

UCIONB30BaTh U MPEeoOpPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJCTBA HATTISIIHOCTH.

OsgJ1ajieHNe YyHUBEP CAIbHBIMUA KOMMYHHUKATUBHBIMU /1€l CTBUAMM:

3a71aBaTh BOIIPOCHI IO CYIIECTBY OOCYK1aeMOIl TEMBbI B XO/I€ TUAJIOTa W/WUJIHN AUCKYCCHH,
BBICKA3bIBaTh HJIeH, (POPMYIHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITIOJHEHHUS
IPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3ECHTAUUEN PE3yJIbTaTOB IMO3HABATEIBLHON AESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIOJHEHUH XHUMHUYECKOTO
HKCIEPUMEHTA, IMPAKTUYECKOW padOoThl IO MCCIEIOBAaHUIO CBONCTB H3Y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekTa U (GOpMYIHpPOBaTh BBIBOIABI MO pe3ylbTaTaM IMPOBEAEHHBIX
MCCJIE0BAaHUH ITyTEM COITIaCOBAHMS NO3ULMI B X0/1€ 00OCYK/IEHHUSI 1 OOMEHA MHEHUSIMU.

OgJ1aieHNe YHUBEP CAIbHBIMHU PeryJIsiTUBHBIMH 1HICTBUSIMH

CaMOCTOSITEJIbHO MJIAHUPOBATh M OCYILIECTBISTh CBOKO MO3HABATEIIbHYIO JI€ATEIbHOCTD,
ornpenessas e€ Held U 3a1a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeAsiaraéMblil aIrOpUTM AEUCTBUN MPH BBIMOJIHEHUN YY€OHBIX U UCCIIEIOBATENbCKUX 331y,
BbIOMpaTh Hanbosee F(h(PEKTUBHBIN CIOCOO UX PELIEHUs C YYETOM MOTYyYEHUsI HOBBIX 3HAHUM
0 BEILECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJb CBOEW JEATENBHOCTH HA OCHOBE CaMOaHaIW3a M
CaMOOILEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XUMUsD) OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA O XHUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAy4HOW KapTHUHBI MHpA, POJIM XMMHHM B TIO3HAHUU SIBICHUU TPUPOIbI, B (HOPMUPOBAHUU
MBIIIJICHUS U KYIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOMMMOW st
pelieHUsT TPAKTUYECKUX 3a1ad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U MPUPOTHOM CPENE;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHUK, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolue
MOHATUS (XMMHMUYECKUM DJIEMEHT, aroM, OJJICKTPOHHAas O00O0JIouKa aroma, MOJICKYJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTh, XUMUYECKasl CBsI3b, CTPYKTypHas (dopmyna
(pa3BépHyTass U COKpal€HHAs), MOJIb, MOJISIpPHAs Macca, MOJSIpHBIA OOBEM, YIIIEPOTHBIM
ckeneT, (yHKUIMOHAJIbHAS TPyNIa, pajaukai, U30MEPHsi, U30MEphbl, TOMOJOTUYECKUU Ps]I,
TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA U a30TCOAEPKAIIUE COCAUHEHUS], MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS); TEOPUM U 3aKOHBI (TEopHs
CTPOCHMSI OpraHudeckux BemecTB A. M. byrnepoBa, 3ak0OH COXpaHEHHSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHHM; MUPOBO33PECHUYECKUE 3HAHUs, JIEXKAIIUE B
OCHOBE TTOHWMAHMSI MPUYUHHOCTH M CUCTEMHOCTH XUMUUYECKUX SBICHUH, (haKTOIOTHYECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHHH U O€30MacHOM HCIIOJIIb30BAHUM BaKHEHIITUX
OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKOHN JCSITEIILHOCTH YEIOBEKa,



chOpPMUPOBAHHOCTh ~ YMEHUH  BBIABISATh  XapakTepHble  MPU3HAKU  TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU ONUCAHUU
COCTaBa, CTPOCHHUSI U IPEBPALLEHUN OPraHUYECKUX COCIUHEHNN;

chOpMUPOBAHHOCTh YMEHHUM HCIOIb30BaTh XUMHUECKYIO CUMBOJIUKY JUIsI COCTABJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpameéHHON) ¢GOopMynT OpraHUuYecKuX
BEIIECTB M YpPaBHEGHWH XWMHYECKUX PEaKIWA, W3TOTABIMBaTh MOACIHA  MOJEKYII
OPraHMYECKUX BEIIECTB [UIsI WJUTIOCTPAllMA UX XHUMHUYECKOTO M TMPOCTPAHCTBEHHOTO
CTPOCHHUS;

chOpMHUPOBAaHHOCTH ~ YMEHUH  YCTAaHABIWMBaTh  MPUHAUICKHOCTh  W3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBYy M CTPOCHHUIO K OMPEACIEHHOMY KiacCy/Tpymie
COEIMHEHU N (yrieBomopoibl, KHCIIOPOJL u a30Tco/IepkKaIIue COEIMHEHUS,
BBLICOKOMOJICKYJISIPHBIE ~ COCIMHEHHUs), JaBaTh WM Ha3BaHUA [0 CHUCTEMaTH4YeCKOU
nomenkiarype (IUPAC), a Ttakke mNpuUBONUTH TPUBHAIBHBIE HAa3BaHUSA OTACJIBHBIX
OPraHMYECKUX BEMIECTB (ITHJICH, MPOIUJICH, alleTHJICH, dTHJICHITIMKOIb, TIUIEPUH, (EHO,
dbopManbaerul, aneTalbIeryu]l, MYypaBbHHAs KHUCJIOTa, YKCYCHasi KHUCJIOTa, OJICMHOBAs
KHCIIOTa, CTeapUHOBAs KUCTIOTA, TIIOK03a, (PPYKTO3a, Kpaxmal, MeJUT0I03a, TIUIH);

chOpPMUPOBAHHOCTh YMEHHS OMPENCNIATh BUIABI XUMUUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUAX (OAMHAPHBIE U KPAaTHBIE);

chOpMUPOBAHHOCTh YMEHUS MPUMEHSTH TMOJOKEHUS TEOPUU CTPOCHUSI OPTraHUYECKHUX
BemiecTB A. M. BytiepoBa st 00bsICHEHNS 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;, 3aKOH COXPAHEHHUSI MACChI BEIIECTB;

chOpMUPOBAHHOCTh YMEHHM XapaKTePHU30BaTh COCTaB, CTpOEHWE, (UBHYECKHUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BeleCTB (MeTaH, 3TaH, dTUJICH, IPOIWJICH, aleTuiieH, OyragueHn-1,3, merunOyraaueH-1,3,
O€H30JI, METaHOJI, TaHOJ, dTUICHIJIMKONb, MULEPUH, PEHOI, alleTadbJAerua, MypaBbuHas U
YKCyCHasi  KHUCJIOTBHI, TJIIOKO3a, Kpaxmaji, LeJUI0I03a, aMUHOYKCYCHasi — KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIHMX
XUMUYECKHX PEAKITUN C UCIIOIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOPMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh HCTOYHUKHU YIJIEBOAOPOMHOTO CHIPHS
(HedTh, TPUPONHBIN Ta3, Yrojib), CIOCOOBI MX MEpepadOTKA M MPAKTHUYECKOE MPUMEHEHUE
MPOAYKTOB NEPEPAOOTKHU;

c(OpPMHUPOBAHHOCTh YMEHUU TPOBOIUTH BBIUYMCICHHS IO XMMHUYECKUM YpPaBHCHUSM
(Maccel, 00bEMa, KOMTUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO W3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOT'O U3 UCXOIHBIX BEIIECTB WJIM MPOAYKTOB PEAKIINN);

chOpMUPOBAHHOCTh YMEHHUM BIAJIETh CUCTEMOM 3HAaHUM OO0 OCHOBHBIX MeETOJAxX
HAyYHOTO TIO3HAHWS, HWCIOIB3YEeMBIX B XHMHUHU TPH HM3yYEHUH BEHIECTB W XUMHUYECKHUX
aBlieHUN  (HaOMIOEeHUe, U3MEpPEeHHe, HKCIEPUMEHT, MOACIUPOBAHUE), HUCIOJIb30BaATh
CUCTEMHBbIE XUMUYECKHE 3HAHUS JUIsl NPUHATHS PEUICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAITUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX TIPUMCHECHHEM;

chOpMUPOBAHHOCTh YMEHUHN COOJIOAATh MIPAaBHJIAa MOIb30BAHUS XUMHUUECKON MOCYNON U
naboparopHbIM  000pylIOBaHHMEM, a Takke I[paBujia oOOpalleHusi C BEIIECTBAMHU B
COOTBETCTBUHU C MHCTPYKITUSMH T10 BHITIOTHEHHIO JTA0OPaTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M BBIMOJHATH XMMHUYECKUN SKCIIEPUMEHT
(mpeBpareHus: OpraHMYeCKUX BEHISCTB MPH HArPEeBaHUM, MOIYUYEHUE HTUIICHA U U3YYCHHE
€ro CBOMCTB, Kau€CTBEHHbBIC PEAKI[MM OPraHMYECKHX BEIIECTB, JCHATypalusi OCIKOB MpH
HarpeBaHWU, [IBETHBIC pEAKIMU OCJIKOB) B COOTBETCTBUM C TIPABHJIAMHU TEXHUKH
0e30MacHOCTH TpH OOpallleHWd C BEHIECTBAaMU U J1A0OPATOPHBIM  O0OpPYAOBaHUEM,
MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX peaKiuii U GopMyITHMPOBaTh BHIBOJBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMUYECKYI0 WH(MOPMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (cperncTBa maccoBoil uHdopmaiuu, HHTEepHET U
IPYTHX);

cOpMUPOBAHHOCTh YMEHHM COONIONATh TPaBHJIA SKOJIOTUYECKH IEJIECO00Pa3HOro
MOBECHUSI B OBITY M TPYIOBOW JESITEIHHOCTH B IEISIX COXPAHEHUSI CBOETO 3/0POBbSI U
OKPYKAIOIIEH MPUPOTHON CPEIbl, 0CO3HABATH OMACHOCTh BO3/ECHCTBHS HA KUBBIE OPTaHU3MBI
OTpeNeNIEHHBIX OPraHWYECKHX BEIMIECTB, MOoHMMasi cMbica mokazarens [1JIK, mosicuaThe Ha



nprMepax crnocoObl YMEHBIIEHUS M IPEJOTBpAIllEHUs HMX BPEIHOIO BO3JACHCTBUS Ha
OpraHu3M YeJOBEKa;

JUIA O0Yy4JaroIIUXCsl C OrPaHUYCHHBIMUA BO3MOXKHOCTSMHU 310POBbSI: YMEHUE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHU BEILIECTB U XUMHUYECKUX SIBIICHUM;

JUIA CIENbIX U ClHA0OBUAAIIMX OOYYaIOIIUMXCA: YMEHHE UCIONb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HadueHuit JI. bpailng s 3anucu XuMu4yeckux (GhopMmyit.

11 KUIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOImias MU HeopraHWYecKas XUMUSD)
OTPaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XMMHYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBl MUPA, POJIM XMMHUHU B TO3HAHWU SIBICHUU TPUPOIBI, B (OPMUPOBAHHUH
MBIIUICHUS W KYIbTYypbl JHYHOCTH, €€ (PYHKIIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOW ISt
pelIeHHs] TPAKTUYECKUX 3aa4 U SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
310pOBbIO U PUPOIHOM CPENE;

BIAJICHUE CUCTEMOM XUMHYECKHX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJIATAIOIINE
HOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JEKTPOHHBIC OpOMTAIM aTOMOB,
MOH, MOJIEKYJla, MOJIb, MOJISIPHBIA O0BEM, BAJIEHTHOCTb, HIEKTPOOTPUIATENILHOCTD, CTEIECHb
OKHUCJICHHS, XMMHYECKasi CBf3b (KOBaJEHTHAs, WOHHAs, MeETaJUIMYecKas, BOIOPOIHAs),
KpUCTAJUIMYECKAsl pElmETKa, THUIBl XUMHYECKHX PpPEaKLUHil, pacTBOpP, JIIEKTPOJIUTHI,
HEIJIEKTPOJIUTBHI, dJIEKTPOIUTHYECKAS TUCCOUUALMSA, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMd, XHUMHUYECKOE paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON auccoumranuu, nepuonuueckud 3akoH J[. M. MenneneeBa, 3akoH
COXpaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALECHUS YHEPTUU IPH XUMHUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XMUMHH, MUPOBO33PEHUECKUE 3HAHUA,
JIe)Kallue B OCHOBE MOHUMAHUs NPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKHUX SIBICHUM,
(akTOIOTMYECKUE CBEACHUS O CBOICTBaX, COCTaBe, TMOJIYYEHUH U  O€30MaCHOM
WCIIONIb30BAHMM  BaXXHEHIIMX HEOPraHMYECKHX BEHIECTB B OBITY W NPAKTHYECKOH
NEATEIbHOCTH YEJIOBEKA,

cOPMUPOBAHHOCTh ~ YMEHUU  BBIABIATH  XapakKTEpHbIE  TPU3HAKU  TOHATHH,
yCTaHAaBJIMBAaTh MX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIIUE MOHITHUS MPU ONHCAHUU
HEOPraHWYECKHUX BELIECTB U X MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCHONb30BaTh XUMHUECKYIO CUMBOJIUKY JUIsI COCTABJICHUS
dopMys BEHIECTB U YpPAaBHEHUN XMMHUYECKHUX PEAKIUN, CUCTEMATHUYECKYyI0 HOMEHKJIATYpy
(IUPAC) u TpuBManbHbIC Ha3BaHUS OTACIHHBIX HEOPTaHWYECKUX BEINECTB (yrapHBIA Tas,
YIJIEKUCIIBIN Ta3, AMMHUAK, raliéHas U3BECTb, HETAlIEHAas W3BECThb, MIUTHEBASI COJA, UPUT U
pyrue);

C(OpMUPOBAHHOCTb YMEHUH ONpENEeNsATh BaJCHTHOCTh W CTENEHb OKHUCIICHUS
XUMHUYECKUX DBJEMEHTOB B COCIUHEHUSX PAa3JIMYHOIO COCTaBa, BHUJ XUMHYECKOW CBS3U
(KoBaJieHTHas, MOHHAs!, MeTaJUIMYecKasi, BOJOPOIHAS) B COCAMHEHUSX, TUI KPUCTAIITNYECKOM
pPEMIETKM KOHKPETHOI'O BEIEeCTBAa (aTOMHAs, MOJIEKYISApHAs, WOHHAs, METaJUIMYecKas),
XapaKTep Cpeabl B BOIAHBIX PACTBOPaX HEOPraHUYECKUX COCTMHEHNU;

chOpMUPOBAHHOCTh YMEHHMM  yCTAHABIMBATH TPUHAUICKHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBY K ONMPEAEIEHHOMY KJIAacCy/TPpyIIe COEIMHEHUH (MPOCThIE BEIECTBA —
METaJJIBI 1 HEMETaJUTbl, OKCUJIbI, OCHOBaHUS, KUCIIOTHI, aM()OTEPHbBIE THUIPOKCUIBI, COJTHN);

chOpMUPOBAaHHOCTh YMEHUW PACKPBIBaTH CMBICI TNepuoandeckoro 3akoHa J[. U.
MenzeneeBa W JEMOHCTPUPOBATb €r0  CHUCTEMATHU3HPYIOUIYIO, OOBSICHUTENbHYIO U
IPOrHOCTUYECKYIO (DYHKITUY;

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb dSJEKTPOHHOE CTPOECHHE arOMOB
XUMHYECKUX MEMEHTOB 1—4 nepronos lIleprnognyeckoil CHCTEMbBI XUMUYECKUX DJIEMEHTOB /.
. MenpeneeBa, UCTIONB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTATNY», «IHEPIETHUECKUE
YPOBHIY», OOBACHSITH 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
COCIUHEHUH MO0 nepuoaaM u rpymnmnam llepuoanyueckor CUCTEMbl XUMHUYECKUX JJIEMEHTOB /1.
H. Menpeneena;

chOpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPXKIATh CYILECTBOBAHHE



TCHETUYECCKOM CBS3M MEXKAY HEOPraHWYECKHMMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHU
COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIU;

chOpMUPOBAHHOCTh YMEHHUSI KIACCU(UIIUPOBATh XUMHUUECKHAE PEAKIIMH TI0 Pa3TUIHBIM
npu3HakaM (YHUCIy M COCTaBy pEarupyroniux BEHIECTB, TEIIOBOMY 3(PQeKTy peakiuu,
U3MEHEHUIO CTENECHEeW OKHUCJICHHUS DJEMEHTOB, OOparTUMOCTU  PEaKUUH, Yy4aCTHIO
KaranmzaTopa);

chOpMUPOBAHHOCTh YMEHHUH COCTaBISTh YpPAaBHEHUS PEAKUUMl pa3IMYHbIX THUIIOB,
MOJTHBIE M COKpalIEHHBbIC YPaBHEHUsI PEaKIMii MOHHOTO OOMEHa, yYWTHIBAsl YCJIOBHUS, TPH
KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIMH, TMOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPraHUYECKUX BEIIECTB, PACMO3HABATh OIBITHBIM MyTEM WOHBI,
IPUCYTCTBYIOIIHNE B BOIHBIX PACTBOPAX HCOPTAaHMYECKUX BEIICCTB;

c(OpMUPOBAHHOCTH YMEHUU pacKpbIBaTh CYILLIHOCTH OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IMOCPEACTBOM COCTABICHHUS JJIEKTPOHHOrO OanaHca 3TUX
peaKLunii;

chOpMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBHCHMOCTH CKOPOCTH XUMHYECKOW pPEaKITHH
OT Pa3MUYHBIX (DAKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHUSI B 3aBHCHMOCTH OT
BHeIIHero Bo3zaeiicTBus (mpuniun Jle Hlatense);

chOpMUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XUMHUUYECKHE TPOIIECCHI, JICKAIHNE B
OCHOBE  NPOMBIIUIEHHOTO  MOJNYYEHHUS] CEPHOM  KHUCIOThl, aMMHAaKa, a  TaKke
chOpPMUPOBAHHOCTh TMPEICTABICHUNA 00 OOIMX HAyYHBIX NPUHIUIAX M IKOJIOTHMYECKUX
npo0IeMax XUMUYECKOTO TPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUW TIPOBOIUTH BBIYHCICHUS C WCIONb30BAHUEM TIOHSTHS
«MaccoBasi JIoJisi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOMICHUN Ta30B MPU XUMHUYECKHUX
peakIusiX, Macchl BELIECTBA WM 00BhEMA Ta30B 1O U3BECTHOMY KOJIMYECTBY BEIIIECTBA, Macce
Ui 00bEMY OTHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIIOBOTO 3P (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIONATH MIpaBUJjia MOJIb30BAHUS XUMUYECKON MOCYI0H 1
nabopaTopHBIM  O0OPYIOBaHMEM, a TakXke TMpaBujia OOpallleHusi ¢ BENIECTBAMU B
COOTBETCTBUHU C MHCTPYKITUSIMHU T10 BHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUM IUIAHUPOBATH W BBIMOIHATh XUMHUYECKUUA HKCIEPUMEHT
(pa3noxeHue NEpPOKCHAa BOAOpPOAa B MPHUCYTCTBUU KaTajlu3aropa, OINpPEACIICHUE CPEeIbl
pPacTBOpPOB BEHIECTB C IOMOIIBID YHUBEPCAIBHOTO HHAMKATOPA, BIUSHUE PA3TUYHBIX
(bakTOpoB Ha CKOPOCTh XMMHYECKOM pEaKlMH, PeaKIMd MOHHOTO OOMEeHa, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, kapOoHaT- W XJOPUA-aHUOHBI, HAa KAaTHOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTANBHBIX 3anad mo TtemaM «Mertamne»y u «Hemerannabsl») B COOTBETCTBHM C
OpaBWJIaMU TEXHUKW O€30MaCHOCTU TpH OOpalleHuH C BeleCTBAMU U J1a0OpaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (opMe 3arucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuii U (OPMYIMPOBATh BHIBOJBI HAa OCHOBE JTHX
PE3YJIBTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUUYECKU aHAIM3UPOBATH XMMHUYECKYI0 MH(GOpPMALIUIO,
MOJIy4a€MYI0 M3 pa3HbIX HMCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHMKanuu, VHTepHeT u
JPYTHX);

cOpMUPOBAHHOCTh YMEHHMM COONMIOATh TPaBHJIA SKOJIOTUYECKH IEJIECO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOM JEATETLHOCTU B LENSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYXaFOIIEl MPUPOIHOMN Cpelbl, 0CO3HABATh OMACHOCTh BO3JAECHCTBUS HA )KUBBIE OPTraHU3MBI
OMpeNeNEHHBIX BEUIECTB, MOHUMAs cMblca Tmokaszarens I[IJIK, moscHATh Ha mnpumepax
crocoObl YMEHBIIICHUST W TPEAOTBPALICHUS WX BPEIHOIO BO3ACHUCTBUS HAa OPraHu3M
YEJI0BEKa;

JUTIsl 00y4aroIIUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 37I0OPOBbS: YMEHHE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUIA;

JUISL CJETBIX W CIA0OBHIAIIUX OOYYaIOIIMXCS: YMEHHE WHCIONb30Barh pelbedHO-
TOYeUHYl0 cucremy ob6o3HadeHudt JI. bpaiing s 3anucu  xumuyeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBo 4acoB

Ne JJIeKTPOHHBIE (LM (ppoBbIE)
HaumeHnoBaHue pa3aesioB 4 TeM MPOTrpaMMbl Konutpoabusl | IIpakTuuec
n/n Bcero o0pa3oBare/ibHbIE PecypChl
e padoThI KHe padoThl
Pasgea 1. TeopeTrnyeckne 0CHOBbI OPraHM4eCKOM XUMHHU
[Ipenmer oprannyeckord XuMuM. Teopust CTPOCHUS
1.1 PEIMET OP ! U C1p 3 Bubmaorexa LIOK https:/myschool.edu.ru/
opraHnyYeckux coequuennii A. M. bytiepoa
Wroro no pazmeny 3
Paznes 2. YuieBoaopoabt
2.1 [IpenenbHbIE YIIIEBOIOPOIBI — aJIKAHbI 2 bubmuoreka L{OK https://myschool.edu.ru/
HenpenenbHble yriieBOIOPOABI: aJIKCHBI, AIKaIUCHBI,
2.2 PeA YHICBONOPOX 8 6 1 Bubmiorexa LIOK https://myschool.edu.ru/
AJIKUHBI
2.3 ApoMarn4eckue yrieBoxopoabl 2 bubmuoreka LIOK https://myschool.edu.ru/
[Ipuponnbie UCTOUHUKH YTIIEBOIOPOAOB U UX
2.4 pHpon Y AOPOR 3 1 bubmuoteka L{OK https://myschool.edu.ru/
nepepadoTka
Hroro mo pazneny 13
Pasnen 3. Kucaopoacoaepxamme opraHudecKue coenHeHunst
3.1 Crnuptsl. deHoun bubmuorexa LIOK https://myschool.edu.ru/
3.2 Ambaerunpl. KapooHoBbie kuciaoThl. CiaoxHbIE 3(pUpbI 1 bubmoteka I{OK https://myschool.edu.ru/
3.3 VreBoasl 1 bubmuoreka L{OK https://myschool.edu.ru/
Wroro no pazmeny 13
Paznesa 4. A3oTcoaep:kaiue opraHuyeckue coeJMHeHust
4.1 AmuHBI. AMPHOKHCIOTEI. beakn 3 buo6muoreka IIOK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnen S. BoicokoMoJieKyJIsIpHBbIE COeINHEHUS
5.1 ITnactmaccsl. Kayuyku. Bonokna 2 bubmuoreka LIOK https://myschool.edu.ru/
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HWroro no pazneny
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11 KJIACC

KoauyecTBo yacoB

Ne JIeKTPOHHBbIE (LM (ppoBbIE)
HaumeHoBaHMe pa3aesioB U TeM MPOTrPpaMMbl Konrpoubusl | IlpakTnuec
n/n Beero oOpa3oBare/ibHbIe pecypchl
e padoThI KHe padoThl
Paznea 1. TeopeTnueckue 0CHOBbI XUMHHU
Crpoenue aromoB. [lepuonuuecknii 3akoH 1
11 ITepuonnueckas cucrema XuMU4YeCcKux 3yemMeHToB /1. W. 3 bub6moreka ITOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemecTsa. MHorooOpa3ue BEIIEeCTB bubmorexa LIOK https://myschool.edu.ru/
1.3 XHUMHUYECKUE PEAKIIUU 1 1 bubnmnorexa LJOK https://myschool.edu.ru/
Wroro no pazneny 13 bubmuorexa LIOK https://myschool.edu.ru/
Paznen 2. Heopranuveckasi Xu Must
2.1 Mertauisl 1 bu6moreka [IOK https://myschool.edu.ru/
2.2 HemeTtamisl 1 1 bu6moreka IIOK https://myschool.edu.ru/
2.3 CBs13b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB 2 bubmorexa LIOK https://myschool.edu.ru/
Uroro no pazneny 17 bubmnorexa LHOK https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUSA U )KU3HD 4 bub6moreka IIOK https://myschool.edu.ru/
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
N Kosauvectn 3
e JIEKTPOHHBbIE M (PPOBbIE
Tema ypoka 0 4acoB Y uudp
n/n Jara o0pa3oBarejibHbIE PeCypPChl
Bcero
1 [Ipeamer opraHn4eckoil XMMUHU, €€ BOBHUKHOBEHHE, pa3BUTHE U 3HAUYECHUE 1 bubnmroreka [{OK https://myschool.edu.ru/
Teopus cTpoerus opranndecknx coequaennii A. M. bytieposa, e€
2 p p p s YTIeP 1 bubmoreka LIOK https://myschool.edu.ru/
OCHOBHBIE MTOJIOKCHHS
[TpencraBnenue o knaccupuKalyl OpraHndecKkux BemecTs. Homenknarypa
3 peAt (ucan p B yp 1 bu6muoreka IIOK https://myschool.edu.ru/
(cucremarnyeckasi) U TPUBUAIbHBIC HA3BAHUSI OPTrAaHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsIT 1 bubmuorexa LIOK https://myschool.edu.ru/
5 MertaH u 3TaH — IpoCTENIINe PEeJCTaBUTEIN aJTKaHOB 1 bubmuorexa LIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHUE, CBOICTBA 1 bubnmorexa [{OK https://myschool.edu.ru/
7 OTHJIEH U IPONUJIEH — MPOCTEHUIINE TPEACTABUTEIN AJIKEHOB 1 bubmorexa LIOK https://myschool.edu.ru/
8 [Ipaktuueckas padora Ne 1. «Ilomydenue sTuieHa 1 U3y4eHHE €r0 CBOWCTBY 1 bubmuorexa IIOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunoyraguea-1,3. [lonydenue
9 s yrai yran v 1 bubmoreka LIOK https://myschool.edu.ru/
CUHTETHYECKOT0 KaydyKa U Pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOCHHS, TOMOJIOTHYECKUM PsI.
10 . P pAA 1 bubmoreka LIOK https://myschool.edu.ru/
AleTuiieH — IPOCTEUIINIA TPEACTABUTENb AKIHOB
11 Brluncnienus mo ypaBHEHUIO XMMUYECKON peaKkIuu 1 bubnroreka I{OK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOJTyo 1. TOKCHYHOCTh apeHOB 1 bubaroreka I{OK https://myschool.edu.ru/
['eneTrueckas CBS3b yIIIEBOIOPOAOB, MPUHAIISKAINX K PA3TUIHBIM
13 A P P P 1 bu6moreka ITOK https://myschool.edu.ru/
KJlaccaM
[IpuponHble HUCTOUHUKH YIIIEBOIOPOAOB: MPUPOAHBIN T'a3 U MOMYTHbIE
14 pHpon Y AOPOR . pupor Y 1 bub6moreka [IOK https://myschool.edu.ru/
He(TsIHBIC Ta3bl, HE(Th U MPOAYKTHI €€ mepepadoTKu
[Ipuponnble UCTOYHUKH YTIIIEBOIOPOAOB: MPUPOIHBIN a3 U MOMyTHHIE
15 pupot Y AOPOR pHpoA Y 1 bubmoreka LIOK https://myschool.edu.ru/

He(TsAHbIE Ta3bl, He()Th U MPOAYKTHI €€ epepadoTKu
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16 KoHTponbHas paboTa 1mo pasaeny «YriIeBogopOIb» 1 bubaroreka I{OK https://myschool.edu.ru/

17 [IpenenvHble OHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BomoponHas cBs3b 1 bu6muoreka IIOK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIUPTHI: ATUIECHTIIMKOJIb U TIIUIEPUH 1 bu6moreka IIOK https://myschool.edu.ru/
®deHOoJI: cTpOEHHE MOJIEKYIIbI, PU3HYECKUE U XUMUYECKHE CBOMCTBA,

19 P yel, 1 bubmoreka IIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaerunpl: GopMaibIEIUa U alleTalbAerua. AIeTOH 1 bu6moreka IIOK https://myschool.edu.ru/
OIHOOCHOBHBIE IIPeAEIbHEIE KAPOOHOBEIE KHUCIOTHI: MypaBbUHASA U

21 A e P yp 1 bubmoreka LIOK https://myschool.edu.ru/
YKCYyCHast

22 [TpakTuyeckast pabota Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHCIIOTHD) 1 bubnmroreka [{OK https://myschool.edu.ru/
CreaprHOBas M OJICMHOBAS KM CIOTHI, KaK IIPEJCTAaBUTEIN BHICIINX

23 p pel 1 bubmotreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MBpbLla KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeHCTBHE 1 bu6muoreka IIOK https://myschool.edu.ru/
CrnoxHsle 3(¢UpHI KaK IPOU3BOIHEIE KaPOOHOBEIX KUCIIOT. I napoims3

25 (up p s p AP 1 bu6moreka IIOK https://myschool.edu.ru/
CIIOKHBIX 3(UPOB

26 Kupsl: runponus, npuMeHeHne, Ononorunyeckas pojib KUPOB 1 bubmorexa LIOK https://myschool.edu.ru/
VrieBoasl: cOCTaB, kKiaccudukamnysa. BaxxkHelnue npeacTaBUTeNIn: IIH0K03a,

27 s (urar pedt 1 bu6moreka [IOK https://myschool.edu.ru/
dpykTO3a, caxaposa

28 Kpaxmain n nemnono3a kak IpupoaHbIe TOJINMEPBI 1 bubmuorexa L{OK https://myschool.edu.ru/
KonTponbnas padota o pasueny «Kucmopomcomepkaiiue opraHnuIccKue

29 p p pasiety poLCOTepIatil P 1 bu6moreka I{OK https://myschool.edu.ru/
COCIUHCHHUS

30 AMUHBI: METHJIAMUH U aHUIAH 1 bubmoreka LIOK https://myschool.edu.ru/
AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHNYeCcKHe COSTUHEHHS, NX

31 (otep p a 1 bu6moreka IIOK https://myschool.edu.ru/
ouonornyeckoe 3uaueHue. [lenTuasl

32 benku xak npupogHbIe BEICOKOMOJIEKYISPHBIE COETUHEHUS 1 bubmuorexa LIOK https://myschool.edu.ru/

33 OCHOBHBIE MTOHATHSI XHMUU BBICOKOMOJICKYIISIPHBIX COCTUHEHUIN 1 bubnmnorexa [{OK https://myschool.edu.ru/
OCHOBHBIE METOABI CUHTE3a BEICOKOMOJICKYIIIPHBIX COCIMHCHHU.

34 A yip A 1 bub6moreka [IOK https://myschool.edu.ru/
[Inactmaccsl, KaydyKd, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

11 KUIACC

KoanuecTn Jara
Ne JIeKTPOHHBIE LU POBLIE
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBarejibHbIE Pecypchl
Bcero s

1 XUMHUUECKHUI 3JIeMeHT. ATOM. DJIeKTpOHHAas KOH(UTrypaius aToMOB 1 bubmorexa LIOK https://myschool.edu.ru/
Ilepuonnueckuii 3axoH u [lepronnyueckas cuCTEMa XUMUYECKAX IJIEMEHTOB

2 P P . . 1 bubmoreka LIOK https://myschool.edu.ru/
. 1. MenpeneeBa, UX CBA3b C COBPEMEHHON TEOPUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX

3 COEIMHEHUM MO rpyMnmnaM U repuoaaM. 3HaueHUe NEPUOAUYECKOro 3aKOHa U 1 bu6moreka IIOK https://myschool.edu.ru/
CUCTEeMbl XuMHUUecKuX 3JieMenToB J[.M. MenzeneeBa B pa3BUTUN HAYKH
CrtpoeHue BelecTBa. XMMHYECKas CBSI3b, €€ BUJIbl; MEXaHU3MbI

4 P . ’ ’ 1 bubmoreka LIOK https://myschool.edu.ru/
o0pa3oBaHMs KOBaJECHTHOU cBs3U. BogoponHas cBsi3b
Banentnocts. DnekTpooTpuiiareibHOCTh. CTenens okuciaeHus. BemecTra

5 pooTp 1 bubmoreka LIOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO ¥l HEMOJIEKYJIIPHOTO CTPOSHUS
[TonsATHE O TUCIIEPCHBIX cucTeMaX. VICTHHHBIC W KOJUIOUIHBIC PACTBOPHI.

6 P pacteop 1 Bu6mnorexa LIOK https://myschool.edu.ru/
MaccoBas 105151 BEIIECTBA B PaCTBOPE
Knaccudukanust 1 HOMEHKJIaTypa HEOpraHM4eCKUX COeqUHEHHUH.

7 ¢ yp p 1 bub6moreka IIOK https://myschool.edu.ru/
['eneTnueckas CBSI3b HEOPraHUYECKUX BEUIECTB, PA3TUYHBIX KJIACCOB
Krnaccupukanus XuMu4ecKiX peakinii B HEOpraHMYECKOH U OpraHnvYecKon

8 XUMUU. 3aKOH COXPaHEHUsI MACChI BEI[ECTB; 3aKOH COXPAaHEHUS U 1 bubmoreka LIOK https://myschool.edu.ru/
MIPEBPAILICHUS SHEPTUH MPU XUMUYECKUX PEAKIIMIX

9 Cxkopoctb peakiuu. OOpaTUMBbIe peakIuu. XHMHUYECKOE PABHOBECHE 1 bubnmnoreka [{OK https://myschool.edu.ru/
[TpakTuueckas padora Ne 1. «BiusHue pa3auvHbIX (aKTOPOB Ha CKOPOCTh

10 N 1 bu6moreka IIOK https://myschool.edu.ru/
XUMHUYECKOU peaKIum»
DIIeKTpoauTHYeCKas auccounanus. [IoHsTHe 0 BOIOPOIHOM ITOKa3aTese

11 (pH) pactBopa. Peakuuu nonroro oomena. I'maposn3 opraHndecKux u 1 bubaroreka [{OK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHUCITUTETLHO-BOCCTAaHOBUTENIBbHBIC peakiiny. [[oHsATHE 00 2IIeKTpon3e

12 ¥ P P 1 Bu6miorexa LTOK https:/myschool.edu.ru/
pacriaBoB ¥ PacTBOPOB COJICH

13 KonTponsHast pabota no paszaeny «Teopernueckre 0CHOBBI XUMUH 1 bubmorexa IIOK https://myschool.edu.ru/
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MeTaJ’IJ’IbI, HUX ITOJIOKXCHHUC B Hepﬂonnqecxoﬁ CHUCTEMEC XUMHUYCCKHUX

14 anemenToB JI. 1. MeHeneeBa u 0COOEHHOCTH CTpoeHus aroMoB. O01He 1 bu6moreka IIOK https://myschool.edu.ru/
(du3HUecKue CBOMCTBA METAJIJIOB

15 CmiaBbl METAJUIOB. DJIEKTPOXUMUYECKHUI PsiJl HAPSKEHUH METallIoB 1 bubmorexa [{OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HAaTpHUH, KaJINH, KaJbIIUHA

16 . . . (HaTpu, ’ ’ 1 bubmorexa LIOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) ¥ UX COCTUHEHU

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIM U UX COEMHEHUI 1 bub6moreka IIOK https://myschool.edu.ru/

18 XUMHUYeCcKre CBOMCTBA IIMHKA, JKeJie3a U UX COCTMHCHUH 1 bubmoreka LIOK https://myschool.edu.ru/
IIpaxtrueckas pabora Ne 2. "Pentenne sxcnepuMeHTaIbHBIX 3a7a4 10 TEME

19 P aip P 1 Bu6morexa LIOK https://myschool.edu.ru/
«MeTanb»
Hemeramnsl, nx monoxkenue B [lepuogmaeckoit cucTeMe XUMHUYECKIUX

20 ’ P 1 bubarorexa I{OK https://myschool.edu.ru/
anemenToB JI. I. MenneneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB
duznyeckre CBOMCTBA HEMETAIUIOB. AJUIOTPONNS HEMETAIIOB (HA IIpUMEpe

21 P ( puMep 1 bubmoreka LIOK https://myschool.edu.ru/
KHCI0poza, cepsl, hocdopa u yriepona)

22 XUMHUYECKHE CBOMCTBA T'aJIOTEHOB, CEPhl U UX COSAMHECHUI 1 bubmoreka IIOK https://myschool.edu.ru/

23 XuMHU4ecKue CBorCcTBa a30Ta, (hocodpa M UX COCTIMHEHHIHI 1 bubmorexa [{OK https://myschool.edu.ru/

24 XHWMHUYECKUE CBOKCTBA YINIEPOAA, KPEMHHUS U UX COCTUHEHUI 1 bub6moreka IIOK https://myschool.edu.ru/

25 IIpuMeHeHre BaXXHEHIIIMX HEMETAJIJIOB U UX COEMHEHUHN 1 bub6moreka IIOK https://myschool.edu.ru/
O060011IeHrE ¥ CUCTEMATHU3aIMsl 3HAaHUH 110 TeMe «HeMeTamiab».

26 Bbruncnenns o ypaBHeHUSIM XUMHYECKUX PEAKIUNA U TEPMOXUMHUYECKUE 1 bubmuorexa L{OK https://myschool.edu.ru/
pacy€Thl
IIpakTrueckas padota Ne 3. «Pemrenne s3KkcnepuMeHTaIbHBIX 3a/1a4 10 TEME

27 " P " P P 1 bubmoreka LIOK https://myschool.edu.ru/

HemeTanmsr"y»

28 KoHTponbHas padota mo temaM «MeTamisi» u «Hemeramibny 1 bubnroreka [{OK https://myschool.edu.ru/
Heoprannueckue 1 oprannueckue KuciaoTel. Heoprannueckue u

29 P P P 1 bu6moreka ITOK https://myschool.edu.ru/
OpPraHUYeCKHUE OCHOBAHMS
AMboTepHBIE HEOPTaHUUECKHE U OPraHUYeCKAE COSIUHEH .

30 (otep p p 1 bubmoreka [IOK https://myschool.edu.ru/
I'eneTnueckast CBsA3b HEOPraHUYECKUX U OPTaHUYECKHX BEIIECTB
Poib xuMun B 00ecIIedeHnN dKOJIOIHU€eCKOM, SHEPreTUUYECKOH U ITUIIEBOI

31 ’ p 1 bu6moreka [IOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI

32 [TpeacraBnenust 06 oOUIMX HAYYHBIX TPUHIIMIIAX POMBIIIIIEHHOTO 1 bubmuorexa L{OK https://myschool.edu.ru/
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MMOJIYYCHUA Ba)XHEHIIIMX BEIICCTB

33 YenoBek B MHpE BEIISCTB U MaTEPHAIIOB 1 bubmoreka [{OK https://myschool.edu.ru/
34 XUMHS U 310pOBbE YEIIOBEKA 1 bubmuorexa LIOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'’PAMME 34
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YUYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O NPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* Xumus, 10 knacc/ I'abpuensia O.C., OO1IecTBO € OrpaHUYE€HHON 0TBETCTBEHHOCTHIO «/IPODAY;
AxkimonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

* Xumus, 11 knacc/ I'abpuensu O.C., O011ecTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AximmoneprHoe obmectBo «M3narensctBo «IIpocBemenuey

Beenure BapuaHt

METOJINYECKUE MATEPHUAJIBI 1J151 YUUTEJISA

Beenute 1. O.C.I'abpuensn, I'I"JIbicoBa «Xumus Metonnueckoe nmocobue — 6a30Bblil YPOBEHb) -
M.: Ipocda 2022 ron.

2. O.C.I'abpuensan, U.I.OctpoymoB, «O011ass XuMus B TeCTax, 3afadax, yrnpaxHeHusx. 11 kmacey
— M.: Jlpoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.Ymakosa «Xumus 11 kinacc: KonTposbHbie
IPOBEpPOYHBIE pabOoTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 knacc: HactonpHas kHura s
yuutensy. Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensn, I'I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas KHUTA 11
yuutensa». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I.OctpoymoBa «3amayu o XUMHUHU U CIIOCOOBI UX PEIICHUSDY
- M.: «Ipoda», 2021rox.

7. B.I. lenucosa «Xumus 11 kiacc noypounslie miansl no yueonuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Bonrorpan» Yuutens 2018roz.

8. M.A.Psa60oBa, Y.}IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensia, N.I.octpoym0oB «XUMUYECKUI SKCTIEPUMEHT B 1ikoie 11 kimace»; - M.:

Hpoda. — 2019 rox.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
Beenute _ Beemutenanusiehttp://www.chemnet.ru I'azera « Xumus» 1 cailT aist yautens «5 uny
Ha YPOK XHMHUH»
http://nim.1september.ru Equnas xomnexius LIOP: IIpeaqmeTHast komnekuus « XuUMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE YKCIIEPUMEHTHI:

xumust. Komtekmust Poccuiickoro o01eodpa3oBarep»HOTO mopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukGepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaa mkoIbHUKOB 10 XHMHU
http://chem.rusolymp.ru Opraandeckast XUMHsL: JIEKTPOHHBIN YUSOHHK JUISL CPETHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JICKTPOHHBIH yu4eOHUK

http://www hemi.nsu.ru OTKpeITHII KOIUISHK: XUMUS

http://www.chemistry.ru JlucraHuroHHast OJIMMITHAA 10 XUMHUHU: TSIICKOMM YHHKAIIHOHHBIH

o0pa3oBaTebHbBIN TPOEKT
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