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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpPEJHETO 001Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOToO Ipeamera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqnu3yOIMUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, M OCHOBHBIX MONOXKEHUN «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl IO XHMHH, K ONPEICICHUI0 O00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumus» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHLENITYaJbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPE3ylbTaToB OOyueHHs Hu
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHHsA. IJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJIOBEKa, a TaKKe H3KOJOIMYeCKM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercst xumuyeckoe oopazoBaHue 00y4arOLUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAaMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOpPOrO0 ONpEJENIEeHbl B IMpPOrpaMMe I0 XHMUU C Y4YETOM CHEUM(PUKUA HAyKH XUMUH, €€
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOLIECTBA, a TAKXKE € yUETOM O0IIMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpPaeT 0cOOYIO0 pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJnbTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpPE KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJlaTeNbHasl, KaKk Hayka
BBICOKMX TE€XHOJOIMH HalpaBjeHa Ha pelleHue ITI0OaNbHBIX MPOOJIeM yCTOMUMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTHYECKOl, MNHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOmMMM IeNIIMU M NPUHIUIAMH CpeJHEro oouiero oodpa3zoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.



CocraBnsirolmiuMu  pefiMeTa «XUMUs» SBISIOTCS 0a3zoBble Kypcbl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUST KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWH W3 00IIeld XMMHUH) M OpraHudeckor xumuu. opmMupoBaHUE JaHHON CHCTEMbI 3HAHUMA
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepx)aHus KypcoB — «Oprannueckas Xxumus» u «O0mast 1 HeopraHu4ecKas
XUMUS» chopMHpoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Aa K H3yUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BEIleCTBaX MAOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COCIMHEHHHA. B Kypce OpraHM4eckoil XUMHH MOJyYaroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioMm 3peHusi B npeamere «XuMus» 0a30BOT0 ypOBHSI paccMaTpUBaeTCs
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEOpraHWYeCcKask XUMHUsA» OOYYaroIIMMCs MPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATH
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei o
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Ennnas cucreMa 3HaHUM O BaXKHEMILIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KyJbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOH U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYyalIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
y4eOHOro nmpeaMera « XUMUs» JAHHOTO YPOBHS U3yYEHHUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaroImuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUS (punocodckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHNSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnumane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3aLUU  OOYyYaromIMXCs
INPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENECHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAJIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIICHUs MPpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke npenoiaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKd Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3y4YeHUs MpenMera «XuMHsh» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsItOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE WU
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atam, comepikarenpHas XapaKTEpPUCTUKA MEIeH W 3a7ad U3y4CHUs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanus. CeromHs B MPENoJaBaHUU XUMHUHU B OOJbIIeH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJEpXKaHUS OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINMYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (HYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CHOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBa3u ¢ oTHM TpE M3y4YeHWH TMpeaMera «XHWMHEs JOMUHHUPYIOIIEE 3HAYCHUC
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOydYaromMXCsS K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
GbopMUpOBaHHE WHTEIUICKTYadbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHSTHIO TPAMOTHBIX PEHNICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
UMEIONNX YHUBEPCATBHOE 3HAUYCHUE JUUIS PA3IUYHBIX BUOB JCATCILHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JESTENIbHOCTH, KOTOpasi 3aHUMAeT Ba)XHOE MECTO B MO3HAHWW XHMMHUH, a TaKXkKe Ui OIEHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHSHIUS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BHUTHE MTO3HABATEIIHHBIX WHTEPECOB, MHTCIUICKTYAbHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPXKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaomuxcs yOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYPCOB M COXPAHECHHUS MPHUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKHUMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacTn «ECcTeCTBeHHO-HAYYHBIEC ITPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX Ul M3YYCHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmrero obpaszoBanusi, cocrapisier 68 wacoB: B 10 knacce — 34 yvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 4ac B Hezeo).

COJEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'TAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMuecKoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIyYEHUU
HOBBIX BEILIECTB U MaTepHaoB. Teopus CTpOEHUsI OpraHuduecKux coeaquHennii A. M. bytneposa,
e€ OocHOBHbIE NOJIOKEHUs. CTpyKTypHBIE (DOpPMYJIBI OpPraHWYECKUX BellecTB. [omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHuueckux — BemiectB.  HomeHkmartypa
OpPraHMYECKHUX COEIMHEHHM (cucTeMaThueckas) M TpUBHAJIbHBbIE Ha3BaHUS BaKHEHIINX
IpeJICTaBUTENIeN KJIACCOB OPraHNYECKHUX BEIIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB M MaTepHajaMHd Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HaOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeimme
NpPEJCTaBUTENIN AJIKaHOB: (HU3MUECKWE M XUMHYECKHE CBOICTBa (peakuuu 3aMelleHus U
TOpEHUs ), HaX0XACHUE B IPUPO/IE, IOJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTeHUIINe
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakiMH THIPUPOBAHUS,
raJIOT€HUPOBAHMUS, TUIPaTalluK, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOTy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u meTwiOyTaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). IlogyyeHrne CHHTETHYECKOTO KaydyKa U PE3HHBI.



AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKMH psA. AlETHUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUECKME M XMMHUYECKME CBOWCTBA (peakuuu
rajJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyY€HHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOLyUeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIieBOAOpoAoB. [IpupoHblii ra3 U nomyTHbIe HEQTSIHBIE Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKHii), mupoiu3. [IpoaykTsl mepepaboTku HedTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 NPOYKThI €ro NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALLEHUN: O3HAKOMIICHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, KoJutekuuu «HedTb» 1 «YTolb)», MOAEInpOBaHIE
MOJIEKYJl YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE MNPAKTHYECKOW PaOOTHI:
IIOJIy4Y€HUE 3TUIICHA U U3Y4YEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTa PEaKUMM IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI U 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XMMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METalIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHHE),
IIpUMEHEeHHEe. BonopoaHble CBSI3U MEXAy MOJIEKYJaMH CIUPTOB. JlelicTBHEe METaHOJIAa U dTaHOJIa
Ha OpPTraHu3M YEJIOBEKA.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METaJIaMHi, Ka4eCTBEHHAsI peakliys Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (U3NYecCKue U XHUMHUYECKue CcBoiicTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHBIC PpEaKIUH),
MOJy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIIOTBI:
CTpoeHue, PU3NUECKUe U XUMHUECKUE CBOICTBA (CBOWCTBA, 00IIIMe I Kjlacca KUCIIOT, peaKIusl
TepuUKanMK), ToJNyueHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
MX MOIOIIIEE IEHCTBHE.

CrnoxHble 3pHUpHl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupos. bruonoruueckas poiib KHUpPOB.

YrneBonpl: cocTaB, Kiaccuukaiys yriieBoaoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
MpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJNbI, (PU3NYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npuMeHeHue, ononorunyeckast posib. otocuHTe3. PPyKTO3a KaK N30MEP TITFOKO3BI.




Kpaxman n nemntonosa kak npupojHsle nonumepsl. CTpoeHue Kpaxmaia U LeJUTI0I03bI.
dusznyuecKkue U XMMUYECKHe CBOWCTBA KpaxMaia (THIpOoJin3, KAUeCTBEHHAS PEAKIIUs C HO/IOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3YUYEHMs BEIIECTB U MX IPEBpALICHMI: IPOBEACHUE,
HaOJIIOIEHWE W ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHBIX
cnupToB (B3auMoaelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepebpa(l) u rumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajla C MOAOM), IpPOBEAEHUE MPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTBI.

Pacuérnble 3anaum.

Boruncienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM IMPOJYKTAa PEAKLUH IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTBI KaK aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha npumepe uuuHa). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkn kak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsi CTPYyKTypa OenKkoB. XHMMHUYECKHE CBONCTBA OJIKOB: THUAPONU3, IEHATYpaIlHs,
Ka4eCTBEHHbIE pEaKIU Ha OEJKH.

OKcliepUMEeHTalbHbIe METObl W3Y4YEHHs BELIECTB M MX IpeBpalleHuil: HaOarofeHue u
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OEJNKOB IpH HarpeBaHUU, IBETHHIC
peakiuu OeNKOB.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHM BBICOKOMOJICKYJIIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHSAs MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YUYEHMs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus mMexnpenIMeTHBIX CBsI3€ MpH M3y4YeHUM opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak U
MOHSITUH, SBIISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01mue ecTeCTBEHHO-HAyuyHbIE TOHATHUS: SBJIEHUE, Hay4dHbIH (DaKkT, rumoresa, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KiIaccupuKauus, TIEePUOJUYHOCTh, HAOJIOJEHNUE, HW3MEpPEHHeE,
DKCIEPUMEHT, MOJIEIIUPOBAHMUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUYMHBI U E€IMHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yriaeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIINBO, PECYPCHI.

TexHosorust: MUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHMSI, MOIOIIIME CPECTBA,
JIEKaPCTBEHHBIE M1 KOCMETHUUYECKHE MTPENapaThl, MaTEPHUaIbl U3 HCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI XUMHH

XuMU4ecKui dieMeHT. AToM. Smpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DOneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux siaeMeHtoB [[. .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XHUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 Tpynnam 1 nepuojam. 3HadeHue NePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HETOoJISIpHAsl W TIOJISIpHAsl, WOHHAs, METaJUIMdyecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBaJCHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIA U JTIOHOPHO-aKLENTOpHBIN). BogopoaHas cBsi3p. BaneHTHOCTD.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemiecTBa MOJEKYyJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON pEIIETKH.

[lonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.

Knaccugpukamuss Heopranmdeckux coequHEeHHMH. HomeHknatypa HeEOpraHHMYECKHX
BELECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3THUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Knaccudukanus XUMHUYECKMX peakIuidl B HEOPraHUYecKOW U
OpraHMYEeCcKON XMMUU. 3aKOH COXpPAHEHHS] MACChl BELLIECTB, 3aKOH COXPAaHEHUs U MpeBpallleHus
SHEPTUHU MPU XUMUYECKUX PEaAKIIUAX.

CKOpoCcTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peakluu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CunbHble M cialble 37eKTposnnThl. Cpela BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCepUMEHTAJIbHbIE METO/bl M3yU€HHUs BEIIECTB U UX IPEBpalllEeHUil: JeMOHCTpanus
tabmuiy «lleprognueckas cuctema xumuyeckux sinemeHtoB J[. V. MengeneeBa», u3ydeHue
MoJeNell  KPUCTANIMUYECKUX peIIEToOK, HaOMIoJeHWe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joXKeHHe MEepOKCHIAa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
ONpPENIETIEHUE CPEellbl PAaCTBOPOB BEILECTB C MOMOIIBIK YHHUBEPCAIBHOTO MHAMKATOPA, PEAKIUH
MOHHOTO OOMeEHa), MpoBeJeHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUNY.

Pacuérnbie 3anaun.

Pacuérbl o ypaBHEHUSIM XMMHUYECKHUX PEAKIH, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHNUEM ITOHATUS «MACCOBas OJISI BEIIECTBAY.

Heoprannveckass Xumus



Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aToMOB. (Du3ndeckue CBOWCTBA
HEMETAIIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa U yriiepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEHUININX METAJUIOB (HATPUH, KaJWid, KaJabI[MHA, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6urme cocoObI moyueHust MeTaJUIoB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YYCHHUE
KOJUIGKIIMU «MeTa/uibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HAONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BuTUU MeAuIUHBL. [loHsATHE O Hay4YHBIX METOJax IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOmUX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO TOMyYeHUs
BOKHEHIITUX BEIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIC MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIEC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpaBHJIa MCIOJIb30BAaHUsS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3EH MPH U3YUYSHHH OOIEH U HeOpraHHYeCKON XUMHUU B
11 xmacce ocyIliecTBIseTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITUH,
TaK W TMOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JIJIsi OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIe MOHSITHS: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHasms, CUHTE3,  KJaccu(UKalus,  MNEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SJHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, GU3NUYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHUS, CKOPOCTb.



buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNIOB, 3JEKTPOHHAS] MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OO0Yy4YarOIIMMHCS
IporpaMM CpeaHero o6iiero odpazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTronnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
POTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO0/.

B coorBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOJAXOJAOM B CTPYKTYpE JMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUA TMpeamera «XHUMHS» Ha YPOBHE CpeJHero ooimero obpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBALMU K 00yYEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUIMXcs PyKOBOJACTBOBAaThCS B CBOEH JIE€ATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS MpeaMera «XHUMHs» JOCTUTAlOTCd B E€IUHCTBE
y4eOHOM M BOCMUTATENBHOM JEATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJI€aTaMH  POCCHIICKOTO
IpaXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIaMH TOBEIEHUS,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00YYarOLIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPakaloT cPOPMHUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYyYarolMXcsi M0 pealu3aluuu
MPHUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaxaaHCKOr0 BOCIUTAHMS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPSIIKY;



MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YYEOHBIX IMPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIMOJIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTHX
[IPH aHAJIM3E PA3IMIHBIX BHJIOB YUEOHOU JAEITEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUH;

YBaXEHHUS K MPOIECCYy TBOPYECTBA B 00JIACTH TEOPUHM U TMPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTMIKCHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIOICHHUIA,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPya YYEHBIX U IPAKTHKOB;

MHTEpeca M ITI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHUH U TMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XHUMHUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XWUMUYECKUMH SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEJACHHE U MOCTYNKHA CBOMX TOBApHUINEWH C MO3HUIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYMKOB;

4) popmMupoBaHHSA KYJLTYPHI 310POBbSI:

NOHMMaHHUS LEHHOCTEH 30pOBOrO M Oe30macHoro o0pas3a KHU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOirofeHus MpaBuil 0E30MacHOro OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYJAOBOU JIEATEIHHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUHU TMPAKTUYECKUX 3a/]ad COIUATbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3TuvyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYyaJIbHOW TPAECKTOPHUH OOpa30BaHUA,
Oynymieit mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB M MOTpeOHOCTEeH 00IIIeCcTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH 11eJIECO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOUYHUKY CYIIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUS TJI00AILHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBLHOM CPEIbl;



OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH ISl PELIEHUSI BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOI'O HENpPHUATHS NEHCTBUI, NIPUHOCSIIMX BpEl OKpYXarollel HNpUpoIHOMl cpene,
YMEHHS TPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOILIECTBEHHOM MPAKTUKU;

MOHMMAHUSA CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €IMHCTBE IPHUPOJbI M YEJIOBEKa, B MO3HAHMMU IPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOW POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYpBI, PEHICHUH TI00aJIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MHUIIEeBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMAaHMsS CYIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMyYyaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYXKAIOIIEr0 MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKIFOUYEHHUS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO UM CcaMOOOpa30OBaHMIO, K
AKTUBHOMY IIOJYYEHMIO HOBBIX 3HAaHUM IO XMMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3dyHbIX cdepax MNpodeccuoHaNbHON
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HayuMble U1l (DOPMUPOBAHUSI MHPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUITMHAPHBIE
(MeXMnpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTRO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOIeHNE, U3MEPEHHUE, IKCIICPUMEHT U JIPyTHE);



yYHMBEpCallbHble ~ y4eOHble  JAeHCTBMS  (TMO3HABaTelbHbIE,  KOMMYHHKAaTHBHBIE,
perynsaTHBHBIE), obecreunBaonie (opMUpoBaHHE (YHKIMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CHOCOOHOCTh  OOY4YaroLIUXCsA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHUBEpCaJbHble y4yeOHble JEHCTBHMS B IIO3HABATENBHOM U
COLIMAJIbHOM IIPAKTHKE.

MertamnpeqMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMU
II03HABATEJIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

OnJaieHHe YHUBEPCAIbHBIMH Y4eOHBIMH I103HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LeJNU AEATENbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUIXKEHHS,
COOTHOCHTD PE3YJIbTaThl ACITEILHOCTHU C IIOCTABICHHBIMU LEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIICIATH
XapakTepHble TMpPHU3HAKKM MOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOLUE MMOHATUSA AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (haKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIaCCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHUBHbBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTPUBAEMbIX SBICHMSX, (HOPMYIUPOBAThH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MO/IeJH, IPe0OpPa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (OopMysa, ypaBHEHHME XUMHUYECKOM peakuud — IpU pPELlIeHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHBIE IMPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKIIUM.

2) 0a3oBbIe HCCIeA0BATENbCKUE e CTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O TIO3HAHUS BEIECTB U XUMUUECKUX PEAKIIMIA;

dopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIH OTYET O MPOAETaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHMS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHopManuu (HaydHO-TOMYyJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;



(GopMyIHpOBaTh 3ampOCHl M MPHUMEHSATh Pa3IHMYHBIE METOMABI IMPH IOWCKE U OTOOpE
uHpopMaLuu, HeOOXOIMMOM [T BBIOJIHEHHS YUeOHBIX 3aJ1au ONPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TpPEACTaBICHUsT UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYYHBIM $3bIK B Ka4yeCTBE CpEACTBAa TNpU paboTe € XUMHUYECKOH
uHpOpMaLUEH: TPUMEHSITh MEXKIPEIMETHbIC ((QU3MYECKUEe W MaTeMaTH4YeCKHe) 3HaKh |
CHUMBOJIBI, (hopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBgi1ajieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

3aJ]aBaTh BOMPOCHI M0 CYIIECTBY OOCYXJIaeMOW TEMBbI B XOJIE JUAIOTa W/WIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIHPOBATH CBOM MPEUIOKCHUS OTHOCUTEIILHO  BBITIOJHECHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTAIECH pPEe3yJIbTaTOB MO3HABATEIBHON IEATEIbHOCTH, MOTYyYSHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH T[PH BBIIOJHCHUH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH padOThl IO HCCICJOBAHUIO CBOWCTB HW3yYaeMbIX BEIIECTB,
peanmu3anuu y4eOHOro IMpoekTa M (OPMYIHPOBATH BBIBOJBI 10 PE3yJbTaTaM IPOBEIEHHBIX
UCCIICIOBAaHMIA ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOI IMO3HABATEIBHYIO JIESATEIHLHOCTD,
ompenenss € Ienu W 3aJa4d, KOHTPOJHMPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Hanbosee (PEKTUBHBINA CITOCOO MX PEIICHHsI ¢ YUYETOM IMOJyUYCHHUS] HOBBIX 3HAHHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATENHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpaxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, POJIM XHMMHUU B TO3HAHWUU SIBJICHUH TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEIICHHA TPAKTHYCCKUX 3adad U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BJIQJICHNE CUCTEMONW XUMHUYECKMX 3HAHWMM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEKyJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BEépHyTas U
COKpalméHHasl), MOJb, MOJIIpHAsE Macca, MOJSIPHbIE 00BEM, YIJIEPOJOHBIM  CKEJeT,
GyHKIIMOHATBHAS TPYyMMa, paguKan, HU30MepHs, W30MEpbl, TOMOJIOTHMUYECKUN psid, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPOA U a30TCOJEPKALINE COEIUHEHUS,, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEIMHEHNS); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OpraHUy eCKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlUe B OCHOBE IOHUMaHUS



MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyUYeHUU U 0€30MaCHOM MCIOJb30BAHNN BAKHEUIIINX OPraHUIECKIX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHHOCTU YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONKMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (HOpMYyJT OpraHMYECKUX BEIECTB
Y YpaBHEHUW XMMHYECKUX PEAKLWN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPIraHMYECKUX BEILECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAIIICKHOCTh H3yUYECHHBIX OPTaHUYECKHIX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIIACCY/TpYyIe COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPHUH, (QeHom, (opMaibAeTui, aleTaabAerui, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAaPUHOBAs KHUCIIOTa, IIII0K03a, (PPYyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OINPEACNISITh BHJIBI XUMHUYECKOW CBS3M B OPraHUYECKUX
CcoeMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyramuen-1,3, mermwnOyraaueHn-1,3, OeHszon,
METaHOJI, ATaHOJI, STWJICHIJIMKOJIb, TJIMIEPUH, (EHOJ, aleTalbJAeTh/l, MypaBbUHAsI U YKCyCHas
KHCTIOTBHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHAas KHCIOTa), HWILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (popMyT,

c(hOpMUPOBAHHOCTh YMEHHMsI XapaKTepU30BaTh HMCTOYHUKH YTJIIEBOJOPOIHOTO CHIPhs
(HedThb, TMPUPOHBIA Ta3, Yroiib), CHOCOOBI HUX MEepepadOTKH U MPaKTUUYECKOe MpPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOMHOTO BEIIECTBA WJIU TMPOJIYKTAa PEAKIMH 10 HM3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB MM MPOTYKTOB PEaKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/I€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUSI, WCIONB3YeMbIX B XUMHUU TPU H3YUYCHUH BEIIECTB M XUMHYECKUX SIBICHUU
(HaOmrofieHHe, UW3MEpEHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MPaBWIA MOJH30BAHUS XUMHUYECKON MOCYIA0U U
nabopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIIECTB MPU HArPEBaHHH, TOJYYCHHE ATHICHA M W3yYeHHE €Tro



CBOMCTB, KAaueCTBCHHBIC PEaKIMM OPraHMYECKUX BEIECTB, JEHATypamus OEIKOB MpHu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacCHOCTH
npu OoOpalleHUu ¢ BEIIeCTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM, TIPEICTABISITh PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YPaBHCHHUH COOTBETCTBYIOIIUX pPEAKIUA U
(dbopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHYECKYI0 WHGOPMAIHIO,
MOJTy9aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmarmu, UHTEpHET U ApyTUX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUJa JKOJOTHYECKH IIEIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENISAX COXPAHEHHsI CBOETO 3/I0POBBS M
OKPYXaroIllel TPUPOIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA YKHUBBIE OpPraHU3MbI
ONpEeACNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHATe Ha
puUMepax CrocoObl YMEHBIIICHHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M
JeJI0BEKA;

JUIsl 00y4aroIMUXCs C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHUE IPUMEHSTH
3HaHUS1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL  CIIETIBIX M CJIa0OBUAAIIMX OOYydYalolUXCs: YMEHHE HCIOIb30BaTh pelbedHO-
TOUCYHYIO cucTeMy 0bo3HaueHuit JI. bpaiins ans 3anvucu xuMuyeckux Gpopmy.

11 KVIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOmass W HEOpraHWYeCKas XUMHS)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHYECKOW COCTaBJISIOINICH E€CTECTBEHHO-
HAYYHOW KAPTUHBI MHpA, POJM XUMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHASI W KYJbTYpPbl JHYHOCTH, ¢ (HYHKIMOHAIHLHOW TPaMOTHOCTH, HEOOXOIMMOW JIIst
pelleHusT TPAaKTHUYECKUX 3a7ady M OKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHOU Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKyJa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKUX  pEaKIHil, pacTBOp, AJIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUALNSA, OKUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandyeckun 3akoH [l WM. Menneneesa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHUS DHEPTHUU TMPU XUMUUYECKUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJMYECKHHN S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTosornueckrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEeHUU U OE30MacCHOM HCIOIb30BAHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHICCKOM JCSITEIILHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUM HEOPTraHUYECKHX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW MCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IS COCTABJICHHS
dbopMynT BEIIECTB W YypaBHEHUN XHUMHYECKUX PEAKIMi, CHCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBMaibHBIE Ha3BaHHUS OTICIBHBIX HEOPTaHMYECKHX BEIIECTB (YrapHbId Tas,



YTIEKUCHBIA Ta3, aMMHAK, TraméHas W3BECTb, HETall€Has W3BECTh, NUTbEBAsl COJA, NHUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEACATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCMHEHUAX PA3INYHOIO COCTABA, BUJ XUMUUECKOM CBA3M (KOBaJICHTHAs, HOHHAs,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJsipHas, MOHHAs, METAJUIMUECKas), XapaKTep cpeibl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IIPUHAIJIC)KHOCTh HEOPraHMUYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeAUHEHUH (IPOCThIE BEIIECTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICI Tiepuoandeckoro 3akoHa J[. U.
MenpgeneeBa U JI€MOHCTPUPOBaTb €ro0  CUCTEMATHU3UPYIOIIYH, OOBACHUTEIbHYIO U
IPOTHOCTUYECKYIO (QYHKILINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XMMHUECKHUX AyieMeHToB Jl. U.
MenneneeBa, UCHONB3Ysl MOHATHUS «S-, P-, O-3JEKTPOHHBIC OpPOUTAINY, «IHEPreTHYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMMHYECKHUX 3JEMEHTOB M HUX
COEMHEHUH MO nepuoaaM U rpynnam [lepuoauyeckoil cuCTeMbl XUMHUYECKHUX AemeHToB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYyIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKHMMM BEIECTBAMM C IIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULUPOBATh XMMHUYECKHE DPEAKLUU I10 Pa3IUuYHbIM
OpU3HAKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKILUH, YYaCTHUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YPAaBHEHUS peaKLUUi pa3IuYHbIX THUIIOB, IOJHbIE
U COKpallléHHbIE YPaBHEHUS PEaKLMi MOHHOTO OOMEHa, YUHUThIBasl YCIOBHS, IIPU KOTOPBIX 3TH
peakuuy UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OajgaHca ITUX peaKIuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasnuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XWMHYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozjeiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHMUECKHE TMPOIIECCHI, JIEeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYeHUsI CEPHOW KHUCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHnit 00 OOIMIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOTrOo
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi 0Nl BEIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peakIMax, Macchl BellecTBa WM 00bEMA ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMHM BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHHsI MACCHI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHiIa OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIITOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTallu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHHBEPCATBHOTO HHIUKATOPA, BIUSAHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKLUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUUU Ha
cyabdar-, kKapOoHaT- U XJOPHUJ-aHUOHbI, HA KAaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3ajay no TtemaMm «Metawb»y U «Hemeraquib»y) B COOTBETCTBUM C INPAaBUIIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpaIeHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPEICTABIISATH
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amucCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHUIO,
[I0JIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENIBHOCTH B LEISIX COXPAHEHHS CBOErO 3J0POBbI U
OKpYXarollel MpUPOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS Ha >KUBBIE OPTaHU3MbI
onpeAenéHHbIX BEUIeCTB, MOHMMAas cMbica nokasarens 11JIK, noscHATe Ha mpumepax crocoObl
YMEHBUICHHUS U NIPEeIOTBPAILEHHs UX BPEAHOTO BO3ICHCTBUS HA OPraHU3M YellOBEKa;

JUId O0YyYarolMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHU;

JUIA  CJENbIX W ClHa0OBHIAMIMX OOYYArOMIMXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpailns i 3anucu XuMu4eckux popmyiI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(POBbHIE)
Ne n/nn Konrpouabnsie IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
[TpenmMeT opraHu4YecKol XUMUHU.
1.1 Teopus cTpOCHUST OpraHUICCKUX 3 https://lib.myschool.edu.ru/market?page=2
coenuHeHuit A. M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
[IpenenbHbIE YTI€BOAOPOABI — .
2.1 peit Y AOPOA 2 https://lib.myschool.edu.ru/market?page=2
ANKaHBbI
HenpenenbHble yraeBoaopoabl: .
2.2 pedl Y AOPOAL 6 1 https://lib.myschool.edu.ru/market?page=2
AJIKCHBbI, aJIKaAUCHBbI, aJIKWHBI
2.3 ApoMaTH4ecKue yriieBoA0pOIbI 2 https://lib.myschool.edu.ru/market?page=2
IIpupoagHbie HCTOYHUKH .
2.4 PP 3 1 https://lib.myschool.edu.ru/market?page=2
YTJIEBOJIOPOIOB M MX TIepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciopoacoaeprxaimiue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @enon 3 https://lib.myschool.edu.ru/market?page=2
Anpaeruasl. KapOboHOBBIE .
3.2 ACTHA P 7 1 https://lib.myschool.edu.ru/market?page=2
KUCTOThI. ClioKHBIE dPUPBI
3.3 VriaeBoasl 3 1 https://lib.myschool.edu.ru/market?page=2



https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2

Hroro mo pazneny 13

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 3 https://lib.myschool.edu.ru/market?page=2

Hroro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2 https://lib.myschool.edu.ru/market?page=2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 9 9
I[TPOT'PAMME
11 KJIACC
Ne Konu4gecTBo yacos
I HanmenoBaHme pa3je/ioB U TeM Kountpo IIpakTu JyeKkTpoHHBbIE (HU(pPOBBIE) 00pa3oBaTelbHbIE
/ NporpaMmMal Bcero  JabHBIE JyecKue pecypcbl
- padoThI padoTsbI

Paznea 1. Teopernueckue 0CHOBbI XUMUM

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D

Crpoenune atoMoB. Ilepnonnueckuii 3aKoH

1.1 wTlepHonureckas cuctema XiumuHeckix 3 %42C%22commonSearch%22%3 A%22 xumis%22%2C
snementos J1. M. Menperneesa %22school Classlds%22%3A%2211%22
https://lib.myschool.edu.ru/market?page=2
19 CtpoeHnue BemiecTBa. MHOTr0o0Opasue 4 filters=%22subjectlds%22%3A%5B%22295%22%5D
' BEILICCTB %2C%?22commonSearch%22%3A%22xumusi%22%2C

%22schoolClasslds%22%3A%2211%22



https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
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1.3 Xumudeckue peakiuu

https://lib.myschool.edu.ru/market?page=2

filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%22commonSearch%22%3 A%22xumust%22%2C
%22schoolClass|ds%22%3A%2211%22

Hroro no pazneny

13

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%?22commonSearch%22%3A%22xumMus1%22%2C
%22schoolClasslds%22%3A%2211%22

Pasnen 2. Heoprannueckas xumus

2.1  Merauisl

2.2 Hewmeramisl

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%?22commonSearch%22%3A%22xumMusn%22%2C
%22schoolClasslds%22%3A%2211%22

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%?22commonSearch%22%3A%22xumMusi%22%2C
%22schoolClasslds%22%3A%2211%22

2 3 CBﬂSB HeopraHquCKHX nu OpraHI/IlIGCKI/IX
' BEIIECTB

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%?22commonSearch%22%3 A%22xumMus%22%2C
%22schoolClasslds%22%3A%2211%22

Uroro no pazgeny

17

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%?22commonSearch%22%3A%22xumMnsn%22%2C
%22schoolClasslds%22%3A%2211%22

Paznen 3. XumMus U ;KM3HL

3.1 Xumwud v KA3Hb

https://lib.myschool.edu.ru/market?page=2
filters=%22subjectlds%22%3A%5B%22295%22%5D
%2C%?22commonSearch%22%3A%22xumMusi%22%2C
%22schoolClasslds%22%3A%2211%22
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https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
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https://lib.myschool.edu.ru/market?page=2%20filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%22%2C%22schoolClassIds%22%3A%2211%22
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnuyecTBo yacoB

Ne JJIeKTpPOHHbIe Hu(poBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI

[IpenMer opraHnyeckoil XuMuu, €
BO3HHUKHOBEHHE, Pa3BUTHE U 1 0 0 bubmorexa HOC

s https://lib.myschool.edu.ru/content/5445
3HA4YCHHE
Teopust cTpoeHUs OPraHUuYECKUX
coenuaeHuit A. M. Bytneposa, € 1 0 0 https://lib.myschool.edu.ru/content/15991
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
OpTraHU4YCCKUX BCIICCTB.
Homenkmarypa (cucrematudeckas) u 1 0 0 https://lib.myschool.edu.ru/content/16209
TPUBUAIBHBIE HA3BAHUS
OpPTraHUYECKUX BEILIECTB
AJKaHBI: COCTaB U CTPOEHHE, .

N R 1 0 0 https://lib.myschool.edu.ru/content/5447
TOMOJIOTUYCCKHUHU P
MeTtaH 1 3TaH — OPOCTEUIIINE

P 1 0 0 https://myschool.edu.ru/

MpEACTAaBUTCIIN AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE, 1 0 0 https://lib.myschool.edu.ru/content/4708



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/15991
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/5447
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/4708

CBOMCTBA

OTUWJIEH U MPONUJIEH — MPOCTEUIINE
MIPEICTABUTENH AJIKEHOB
ITpakTuueckas padota Ne 1.

«ITomy4enne 3TUICHA U U3YYCHHUE €TO
CBOMCTB)»

https://lib.myschool.edu.ru/content/14821

https://lib.myschool.edu.ru/content/14728

Ankanuensl. bytaauen-1,3 u
meTmiOytaauen-1,3. [lonydenue
CHUHTETHUYECKOr0 KaydyKa 1 pe3uHbl

https://lib.myschool.edu.ru/content/962

10

AJKHMHEL: cocTaB B 0COOCHHOCTH
CTPOCHHUS, TOMOJIOTHYCCKHMA PSi.
AueruieH — npocreimuni
MIPEICTABUTEND AIKHHOB

https://lib.myschool.edu.ru/content/14303

11

12

Boruncnenus no ypaBHEHHUIO
XUMHYECKON PeaKIuu
ApeHbl: 6E€H30J U TOTYOII.
TOKCUYHOCTB apeHOB

https://myschool.edu.ru/

https://lib.myschool.edu.ru/content/4071

13

['enernueckas cBsA3b yIiIeBOJAOPO/IOB,
MPUHAJISKANTUX K PA3TMUHBIM
KJlaccaM

https://myschool.edu.ru/

14

IIpupoaHbIE HICTOYHUKHT
YIJIEBOAOPOIOB: IPUPOAHBIN ra3 u
NOMyTHBIE HEPTAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ mepepadoTKu

https://lib.myschool.edu.ru/content/16072

15

IIpupoaHbIE HICTOYHUKHT
YIJIEBOAOPOIOB: IPUPOAHBIN ra3 u
MONyTHBIC He(DTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepadoTKu

https://lib.myschool.edu.ru/content/5444



https://lib.myschool.edu.ru/content/14821
https://lib.myschool.edu.ru/content/14728
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/14303
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/4071
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/5444

KonTponpHas padora mo pazaeny

16 https://lib.myschool.edu.ru/content/918
«YTIeBOI0OpOABDY
HpeI[GJIBHBIG OOJHOATOMHBIC CHI/IpTBII R
17 VeTaHon 1 yraton. Boropoltas https://lib.myschool.edu.ru/content/4065
- DOROPOA https://lib.myschool.edu.ru/content/14986
CBA3b
MHOTr0aTOMHBIE CIIUPTHL: .
18 p https://lib.myschool.edu.ru/content/15008
STUJICHTJIMKOJIb U TJIMLECPUH
@DeHOoI: CTPOCHHUE MOJICKYIHI, .
19 (U3HECKIe M XIMUHeCKIe CBOfiCTB https://lib.myschool.edu.ru/content/5023
’ https://lib.myschool.edu.ru/content/14920
MIPUMEHEHHUE
Anpnerunsl; hopMaiabaerul 1 .
20 AeruiL: dop eI https://lib.myschool.edu.ru/content/4072
areTajgbIerua. AeToH
OIHOOCHOBHBIE TIPEICTIbHBIC
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U https://lib.myschool.edu.ru/content/14945
YKCyCHas
[TpakTnyeckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM https://lib.myschool.edu.ru/content/15007
KUCIIOTBI»
CreapuHOBas U OJICMHOBAs KUCIIOTHI,
23 KaK MPEICTaBUTENN BBICIIUX https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT
MI;IJ'I& KaK COJIX BBICIIINX Ka 6OHOBBIX
24 N p https://myschool.edu.ru/
KHCJIOT, KX MOIOIIEe JEHCTBHE
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE
25 KapOOHOBBIX KUCIIOT. ['uaponu3 https://myschool.edu.ru/
CJIOKHBIX 3(pUpoB
JKuprl: rupoaus, IpuMEHCHHE, .
26 p AP p https://lib.myschool.edu.ru/content/5248

Ouosornyeckas posb KHPOB



https://lib.myschool.edu.ru/content/918
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/14986
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/5023
https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/15007
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/5248

YTrneBoasl: cOCTaB, KiacCH(pUKaIus.

27 Baxneiimme npeacTaBuTeNH: 1 0 0 https://lib.myschool.edu.ru/content/5446
IJII0KO3a, PpyKTO3a, caxaposa
K
28 PAXMAl 1 0033 fax 1 0 0 https://lib.myschool.edu.ru/content/15488
MPUPOJIHBIC TTOJIUMEPHI
KoHnTtposbHas paboTa mo pasaeny
29 «Kucnopozaconepxarue 1 1 0 https://lib.myschool.edu.ru/content/15521
OpPTaHHYECKUE COCTUHCHUS
30 AMUHBI: METHJIAMUH U aHUJIHMH 1 0 0 https://myschool.edu.ru/
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
31 OpTraHUYECKUE COCAMHEHUS, UX 1 0 0 https://lib.myschool.edu.ru/content/4039
Oumonornyeckoe 3HadeHue. [lentuapl
b
32 CITCH KAK [IPHPOAHHIC 1 0 0 https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS
0)
33 CHOBHDIC TIOHATHA XHUMITH . 1 0 0 https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHU. 1 0 0 https://myschool.edu.ru/
[ImacT™maccel, kKay4dykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
ITPOI'PAMME
11 KJIACC
KoanuecTBO Yyacon
Ne DJIeKTpPOHHbIe U} poBbIE
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbIE PeCYpPChI
padoThI padoThI
1 XUMHUYECKUI 3JIEMEHT. ATOM. 1 0 0 but6mmoreka [{OC:



https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/15488
https://lib.myschool.edu.ru/content/15521
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/4039
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

DJneKTpoHHas KOH(UTYpalus aTOMOB

https://myschool.edu.ru/

[lepuoauueckuii 3aK0H U
[Tepuoanueckast cucteMa XMUMHUYECKUX
sanemenToB /I. 1. Menpaeneena, ux
CBS3b C COBPEMEHHOU TEOpUEH
CTPOCHHUS aTOMOB

https://lib.myschool.edu.ru/content/16203

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHMHYECKHUX JIEMCHTOB U UX
COCIMHEHUH MO TPYyIIaM U MEPUOIaM.
3HavYeHHE MEPUOIUIECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKUX 3jiemeHToB JI.1.
MemnzeneeBa B pa3BUTHH HAyKU

https://myschool.edu.ru/

Crtpoenue BemecTBa. XuMHUUECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.
Bopopoanas cBsizb

https://lib.myschool.edu.ru/content/16173

BanenTHOCTS.
DNeKTpooTpULIaTeIbHOCTh. CTENEeHb
oKkHcieHus. BenjecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COETMHEHUN.
I'eneTnueckas cBsA3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

https://lib.myschool.edu.ru/content/5628

https://lib.myschool.edu.ru/content/16206

https://lib.myschool.edu.ru/content/4235

https://lib.myschool.edu.ru/content/15123

Knaccudukanuss XUMHYECKUX peaKIIHii
B HEOPraHUYECKOU U OpraHu4eCKOn

https://lib.myschool.edu.ru/content/4234



https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/16203
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/16173
https://lib.myschool.edu.ru/content/5628
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https://lib.myschool.edu.ru/content/4234

XUMUHU. 3aKOH COXPaHEHUsI MaCChl
BEIIECTB; 3aKOH COXPAaHEHUS U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMsIX

Ckopoctb peakiuu. OOpaTumbie
peakuuu. XuMHU4YECKOE pAaBHOBECUE

https://lib.myschool.edu.ru/content/14418

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
[ToHsATHE O BOJOPOJHOM ITOKAa3aTelie
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponus opranndyeckux u
HEOPraHMYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB U pacTBOPOB COJIEH
KonrtponsHas pabota no pasaeny
«Teopernyeckue 0OCHOBBI XUMHM»

https://myschool.edu.ru/

https://lib.myschool.edu.ru/content/15240

https://lib.myschool.edu.ru/content/15204

https://myschool.edu.ru/

14

Mertamisl, UX MOJ0KECHUE B
[Teprnonnueckoi cucTeMe XUMHUYIECKUX
snemenToB 1. . Menneneesa u
OCOOCHHOCTH CTPOCHHUS aTOMOB.
O6mue ¢uznyueckue CBOCTBa
METaJIJIOB

https://myschool.edu.ru/

15

CniaBbl METAIIIOB.
DIIEKTPOXUMHUYECKUH P HATPSIKEHUI
METAJIJIOB

https://myschool.edu.ru/



https://lib.myschool.edu.ru/content/14418
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/15240
https://lib.myschool.edu.ru/content/15204
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

https://myschool.edu.ru/

17

18

19

XUMHYECKUE CBOMCTBA XpOMa, MEIU U
UX COeIUHEHUUN

XnMHUYecKre CBOMCTBA IIUHKA, JKelie3a
U UX COCIUHEHUN
[TpakTuueckast pabota Ne 2. "Pemienue

SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Metame»"

https://myschool.edu.ru/

https://myschool.edu.ru/

https://lib.myschool.edu.ru/content/14929

20

HemeTamnl, UX 1MOJIOKEHHE B
Ilepronnueckoit cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

https://myschool.edu.ru/

21

®uznyeckue CBOWCTBa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u
yriepoja)

https://myschool.edu.ru/

22

23

XHUMHUYECKHE CBOICTBA TaJIOICHOB,
Cephl U UX COCTMHEHUI

XuMHUecKue cBoiicTBa a30Ta, pocodpa
U UX COSTUHECHUN

https://myschool.edu.ru/

https://myschool.edu.ru/

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHUS U UX COETMHEHUI

https://myschool.edu.ru/

25

26

IIpuMeHeHne Ba)KHENIIINX HEMETAIIIOB
1 UX COeTMHEHUH

O00011IeHNE U CUCTEMATU3ALMS 3HAHUN
no teMe «Hemeramuisly. BriancieHusa

https://myschool.edu.ru/

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lib.myschool.edu.ru/content/14929
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/

10 YPABHEHHUSAM XMMHYECKUX PEAKIUN
Y TEPMOXUMHUYECKUE PACUETHI

27

28

29

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemertannnl'"»

KoHTposbHas pabota 1mo Temam
«Metamnei» 1 «HeMeTanasy
Heopranuueckue u opraHudeckue

KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

https://lib.myschool.edu.ru/content/14563

https://myschool.edu.ru/

https://myschool.edu.ru/

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYECKHUE COCANHEHUS.
I'eneTnyeckas CBA3b HEOPraHUYECKUX U
OpraHUYECKUX BELIECTB

https://myschool.edu.ru/

31

POJ'II) XUMHHU B O6€CHC‘ICHI/II/I
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI
M€eIUIIMHBI

https://myschool.edu.ru/

32

33

34

[IpencraBienust 06 0OIMMX HAYIHBIX
anHanax HpOMI)IIHJ'IeHHOFO
nonyquI/m B&)I(H@f/i[HI/IX BCIIIECTB
Yenosek B MUpE BEUIECTB U
MaTepHuaioB

XuMus U 30pPOBLC UCIIOBCKA

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

34



https://lib.myschool.edu.ru/content/14563
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/

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKITMOHEpHOE
o6rrectBo «M3marenbetBo «IIpocBemicHme
* Xumus, 11 xnace/ T'abpuensa O.C., O0mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AkmonepHoe obmiectBo «M3maarenscTBo «IIpocBemienmer»

METOIUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Meroaundeckoe nocodre — 6a30BbIil ypoBEeHbY» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01as XuMus B TecTax, 3a/1a4ax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepezkun, A.A.YVmakosa «Xumus 11 kinacc: KonTposbHbie u
pOBEpPOYHBIC PAdOTHI K yueOHHUKY». — M.: Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHast kaura amns
yuutessi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensH, I'.I' JIsicoBa, A.I'.Benenckas «Xumus 11 xnace: HactonpHas kHura st
yuutens». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aia4uu o XMMHUHU U CIIOCOOBI UX
pewerus» - M.: «/Ipoda», 2021rox.

7. B.I'. JlenucoBa «Xumus 11 kinacc noypounsie miansl no yueOHuky O.C.I'abpuensina,
I'.I".JIpicoBoi1» - Boarorpag» Yuurens 2018roza.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kimacey», - M.: Dk3aMeH,
20109r.

9. O.C.I'abpuensn, .I".octpoymM0oB «XUMUYECKUI KCTIEPUMEHT B mIkosie 11 kimace»; - M.:

Hpoda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chemnet.ru I"azeta «XuMus» U CaliT A5 yIuTeNs « 5 uay Ha YPOK XHUMHUN»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas KOMIEKIHs « XM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0iieo0pa3oBareabHOTo mopraia

http://www alhimik.ru Becepoccuiickast ouMnuaza MKOIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHSL: SJIEKTPOHHBINA YIEOHUK /ISl CPETHEH [IKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yu4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraHunoHHast OJTUMITHAIA [T0 XMMHUH: TEIICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT



COI'JTACOBAHO:

[Tpotokoun Nel 3acenanus kadenpser
EcrecTBeHHO-MaTEMAaTHYECKUX JUCLUITIINH
Or« » 202 rona

3aB. kadempoii Hexkpacosa H.A

COI''TACOBAHO:

[Tporokon Nel 3acemanus kadenps
EcTtecTBeHHO-MaTEeMaTHYECKUX AUCITUTIIINH
Or« » 202 rona

3aB. kadeapoii Hekpacosa H.A

COI'JTACOBAHO:

[Tpotokoun Nel 3acenanus kadeapser
EcrecTBeHHO-MaTeMaTHYECKUX UCLUITIINH
Or« » 202 rona

3aB. kadenpoii Hexpacosa H.A

COI''TACOBAHO:

[Tporoxon Nel 3acenanust kadeapsl
EcTtecTBeHHO-MaTeMaTHYECKUX AUCITUTIIMH
Or« » 202 roga

3aB. xadenpoit Hekpacosa H.A

COI''TACOBAHO:
3aMmectuTens qupekTopa no YBP
OT « » 202 rona
bapanosa H.H.
COT'JIACOBAHO:
3amectuTenb Aupekropa no YBP
OT« » 202 rona
bapanosa H.H.
COI''TACOBAHO:
3amectutens qupekTopa no YBP
OT « » 202 roma
bapanosa H.!.
COI'NTACOBAHO:

3amecTtuTenb nupekropa no YBP

OT« » 202 roga
bapanosa H.U.
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