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INOACHUTEJBHAS 3AIIUCKA

[TporpaMMa 1o XUMHUM Ha YpOBHE CPEAHETO 00111ero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoi
@deneparun», TpeOOBaHMA K pe3yldbraTaM OCBOEHHUS QenepalbHOl  00pa3oBaTeIbHON
nporpaMMmel cpegHero odmero odpazoanus (POII COO), npeacrasnenHsix B denepanbHoM
rocymapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
yueOHOro mpeamera «XUMHs» B 00pa3oBaTelbHbIX opranu3zauusx Poccuiickoin Denepauuu,
peann3yronMX OCHOBHbIE 00PAa30BaTEIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MONOKEHUN «CTparerun
pa3Butus BocniuTanus B Poccuiickort ®Deneparun Ha nepuos ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE NOpOrpaMmbl MO XHWMHH, K OMNPEACICHHUIO OOIIen
cTpareruu oOy4eHHsI, BOCIUTAHUS U Pa3BUTHUA 00yUaIOUINXCS CPEACTBAaMH y4eOHOIO MpeaMeTa
«Xumusa» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHIIETITYaJdbHBIC TOJIOXKEHUS
®I'OC COO o0 B3aMMOOOYCIOBIEHHOCTH LEJNEH, COmepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUsS U
TpeOOBAHMI K YPOBHIO MTOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHUE, IOIY4ae€MOE€  BBIIYCKHUKaMU  00mieoOpa3oBaTeIbHON
OpraHu3alliM, SBJIAETCS HEOThEMJIIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpPIIAOIIMM 3TAllOM pEaM3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XUMHUYECKOro 0Opa3oBaHUsl. OTH ILEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (hOPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYJIbTYpbI
YEeJIOBEeKa, a TaKXKEe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4yarolUXCsl HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs CPEACTBAMHM y4E€OHOro MpeaMera « XUMHs», COAEpKAHUE U MOCTPOEHUE
KOTOPOTO OINpPEAENICHbBl B MPOrpaMMe MO XHUMHH C YYETOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eleil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro OOIIEero
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3J€MEHT CUCTEMBbI €CTECTBEHHBIX HAYyK UTIPAET 0COOYIO0 POJb B COBPEMEHHOMN
MBWIN3ALMK, B CO3JJaHUU HOBOM 0a3bl MarepualbHOU KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PALMOHATBHOTO HAYYHOTO MBILIUICHHMS, B CO3/IaHUE 1EJIOCTHOTO MPEACTABICHHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBS3U
MEXIY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXHBIMH OOJIACTIMU IPUMEHEHUS.

TecHO B3aMMONEWCTBYSl C JIPYTMMHU €CTECTBEHHBIMM HayKaMu, XHUMHUS CTajna
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
XKU3HHU Kaxa0ro wieHa obduiectsa. CoBpeMEeHHAsi XMMHs KaK Hayka CO3MAarelibHas, KaK HayKa
BBICOKMX TEXHOJIOTMI HallpaBiieHa Ha pelieHHe I00ajJbHbIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTHYECKOM O€30MacHOCTH U
OXpaHbl 3I0POBbS.

B cooTrBercTBUU C OOHIMMHU IEASIMU W TPUHIUMIIAMH CpPEIHEro oO0IIero oOpa3oBaHMs
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JJIs
BBIPAOOTKM MHMPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B >KHU3Hb COILIMYMAa,
OPOAOKEHUST 00pa3oBaHUsl B Pa3jMYHbIX OO0JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBimsOmMUMHI  TIpeaMeTa «XUMUS» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COZAEPKaHUs KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKU: CUCTEMa 3HAHUH MO HEOPraHWYECKOM XUMUH (C BKIIFOUEHUEM
3HaHUHN U3 00IIe XMMHUU) U OpraHudyeckorl Xxumuu. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUU
OpU U3YYEHUM NpeAMeTa OO0ECHeunBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHATHUH, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa conepkanus KypcoB — «Oprannueckas XuMus» U «OO01iast 1 HeopraHu4deckas
XUMHsD» C(POPMUPOBaHA B MPOrpamMMe 10 XMMUU Ha OCHOBE CHUCTEMHOIO MOAXOJAa K MU3YUYEHUIO
yu4e0HOro Mmarepuaja M OOyCJIOBIEHA HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha
ONPENECIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XMMHUHU BEIIECTBA



paccMaTpHUBAIOTCS HAa YPOBHE KIJIACCHYECKON TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AIEKTPOHHBIX MPEICTABIECHUNA O CTPOEHUU BEIIECTB.
Ceenenust 00 M3y4yaeMmblX B Kypce BEIIECTBaX [alOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB JO
CJIIOXKHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMMHUH IMOIY4arOT
pa3BuTHE C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mIEro oOpa3oBaHWs MEPBOHAYAIBHBIE
NPECTABICHNS O XUMUYECKOHN CBSA3M, KIIACCH(PUKALNOHHBIX NMPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIIOM 3peHHsI B mpeaMmere «XuMHs» 0a30BOro ypOBHS pPaccMaTpHBAETCS
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHHMs TEOPETUYECKUN MaTepuan u
(akTOIOTHYECKUE CBEJICHUS O BEIIECTBAX M XMMHUECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS TPEIO0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJHYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULUH,
Iy0)Ke TOHATh MCTOPUYECKOE HM3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT 00oOmaromei 1o
OOBSCHSIOIIEH W MMPOTHOZUPYIOIICH.

Ennnas cucrtemMa 3HaHUMM O BAXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKHX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
noronHseTcs B Kypcax 10 wm 11 kjmaccoB dsreMeHTamMu  COAEpKaHUS, HMEIOIUMHU
KyJAbTYPOJOTUYECKMH M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XHMHHM C JPYTMMH HayKaMHU, DPAacKpbIBalOT €€ pojib B IIO3HABATEIBHON U
NPAKTUYECKON JEATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHUS K MIPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIIOKECHUM XUMUU, TOMOTalOT BBIMTYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIMBATh MH(POPMAILIUIO U MPUMEHSTh €€ /Jis MOTOJHEHUS 3HAHUM, pPEelICHUs
MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAIIbHBIX HCCIENOBaTENbCKUX 3a7ad. B menom copepxanue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXCcsi MUPOBO33PEHYECKON OCHOBBI sl TOHUMaHUS (PHIIOCOPCKUX HAEH, TAKUX Kak:
MaTepUaJIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOTO MHpa, OOYCIOBIEHHOCTh CBOICTB
BEUIECTB MX COCTABOM M CTPOEHUEM, I[I03HABAEMOCTh MPHUPOAHBIX SBIECHUH MYyTEM
SKCTIEPUMEHTAa W PEIICHUS MPOTUBOPEUM MEXKJYy HOBBIMU (DakKTaMH U TEOPETUUYECKUMU
NPENNoOChUIKAMHU, OCO3HAHWE POJIM XHMHHM B PEHICHUH SKOJOTMUYECKUX MpoOieM, a Takke
npoOieM cOEepekeHUs PHEPreTUYECKHX PECYPCOB, ChIPbs, CO3[JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepuaoB.

B mnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHS M COIMANIM3aUMU  OOYyYarOIIUXCS
OPUHATHIE MPOTPaMMON MO XMMHUHU TOAXOAbl K OINPEACICHHUIO COACPKAHUSA U TMOCTPOEHUs
npenMeTa MpeaycMaTpuBatoT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEUCTBHUM, UMEIOIINX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTkM HHGPOpMaLUU, HEOOXOAUMBIX MJii NPUOOPETEHHS OIbITa MNPAKTUYECKOH U
UCCJIeI0BATENbCKOM AESTENBHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B MO3HAHUM XUMUHU.

B npakTuke npenojaBaHus XMMHUH Kak Ha YPOBHE OCHOBHOT'O 00ILIer0 00pa3oBaHUs, TaK U
Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHUsA, TNpU ONPEIACICHUH  COJIEpKaTebHON
XapaKTepUCTUKU 1eJeil W3y4YeHHUs MpeIMeTa HalpaBlIeHUEM IEPBOCTENICHHOW 3HAYMMOCTHU
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHHUSA, MPAKTUYECKON NeATeIbHOCTH YellOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOM KylbTypbl. C METOAMYECKOM TOYKM 3PEHUS] TaKOW TMOAXOH K
OTPENEICHHIO IeJIe U3yUeHUs IIPEIMETa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO AaHHOW TOYKE 3PEHMS IVIaBHBIMU LIEJIAMH W3YYECHHS MpeAaMeTa «XUMHUsD Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBISIIOTCSL:

e (GopMHUPOBAaHME CHUCTEMbl XHUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JI€XKAT KIIIOUEBBIC MOHATHUSA,
(dyHlaMEeHTAJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHUMaHUE CYLIHOCTU JOCTYIHBIX OOOOIIEHUI MUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PAa3BUTHS U CTAHOBJICHUS,

e (QopmupoBaHHe U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIUMBIX ISl IPUOOPETEHHs] YMEHU OpPUEHTHPOBATHCS B



MUpPE BEIIECTB U XUMUYCCKHUX SBICHHUI, IMEIOIITUX MECTO B MPUPOJIE, B MPAKTUUECKOU H
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHM U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM W
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TpaBHJI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ M, copepxxarenbHasi XapakTepUCTUKa LelIed U 3a7ad U3yuyeHUus MpeaMera B
porpamMme Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMH TIPUOPUTETAMHU
B CHUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MNPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs TMPENNOYTEeHHE MPAKTHUECKOM KOMIIOHEHTE COJep>KaHUs OOydeHus,
OpHMEHTHUPOBAaHHOW HA TOATOTOBKY BBIIYCKHUKAa 0OIIE00pa30BaTEIbHON OpraHU3alllH,
BJIAJICIONIETO HE HAOOpPOM 3HaHMM, a (PYHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATbHOW KU3HU I PEIICHUS
MPAKTHYECKHUX 3a]1ay.

B cBf3m Cc 3TUM TIpH U3YYCHHH TpeaMeTa «XUMHUS» JOMHHHUPYIONIEE 3HAYCHUE
IpUOOPETAIOT TaKUe IEeNU U 33/1a4H, KaK:

amanrtaius  OOy4yaromuxcs K  yCIOBHSIM  JAHWHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoOBaHUE WHTEIICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTCIIBHOMY TPUHATHIO TPAaMOTHBIX PEIMICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIUH),
UMEIONINX YHUBEPCATbHOE 3HAUCHUE IS PA3INYHBIX BUIOB JICATEIBHOCTHU: PEIICHUS TPOOIeM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpMAIMK, HEOOXOIMMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpash 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE JJST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, WHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEM
00y4aroIuXcsi: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS IO XUMHUHU B
COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbBIE HH()OPMAITMOHHBIC
TEXHOJIOTUH I TTONCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMAIUd XHMHYECKOTO
COZIepIKaAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIIUXCS ACCOMUATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOTIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOGHHO HEOOXOAWMEBI, B
YaCTHOCTH, MPH TUTAHUPOBAHWHU U TIPOBEICHUN XHMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEIICHUH [OOANBHBIX  TPOOJIEM  palloHaIbHOTO
IIPUPOJIOTIONIB30BAHNS, TOMOJHEHUSI YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPUPOAEC M CBOEMY
30POBBIO, & TAK)KE MPHOOPETCHHS OIBITa MCIIOIB30BAHUS TTOYYCHHBIX 3HAHUHN JIUIS TIPHHITHS
I'PaMOTHBIX PEIICHUNA B CUTYAIUSIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SIBIICHHSIMHU.

B ydueOHOM miiaHe cpeaHero oOriero oOpa3oBaHus MpeaAMET «XHUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTn « EcTeCTBeHHO-HAyYHBIE TPEAMETHI.

OO1mee yuCIO 4acoB, OTBEAEHHBIX IS M3yUEHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obmiero obpazoBanus, coctarisieT 68 yvacos: B 10 kmacce — 34 yaca (1 gac B Henento), B 11
KJjlacce — 34 yaca (1 qac B HEJIEINIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpenMeTr opraHMYecKOo XUMHH: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHHE B MOJIYYCHUU
HOBBIX BEIIECTB WM MaTepuaioB. Teopus CTPOEHUSI OpPraHUYECKUX coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHble monoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJIHMHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o0  KiIaccupuKauu  OpraHMYEcKUX  BemiecTB. HomeHknarypa
OpraHUYEeCKUX COCIUHEHMM (CUCTeMaTHdecKas) W TPUBUAIBHBIE Ha3BaHMUS BaKHEHIIMX
IPENCTABUTEIIEH KIAaCCOB OPTaHUYECKUX BEILIECTB.

DKCIIEpUMEHTAJIbHBIE METO/Ibl U3YUEHHS BEIIECTB M UX IMPEBPAILCHUI: O3HAKOMIICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB U MaTepHallaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psAl. MeTaH M 3TaH — MPOCTEUIINE
MPEICTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJIEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUN PSAN. DTUJIEH U MPONWIEH — MIPOCTEHIINE
MPEICTAaBUTENN AJIKEHOB: (PU3MUYECKHUE U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THApATAIlUU, OKUCJICHUS U TMOJTMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u merunOyTagueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psii. AUETUIeH —
MPOCTEHUINNI TPEICTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XHUMHUYECKUE
CBOMCTBa (peaKIMu TUIPUPOBAHUSA, TAIOTCHUPOBAHUS, THAPATAIIMU, TOPEHUS), TIONyYCHHUE U
MIPUMEHEHUE.

Apensl. benson: cocrta, crpoeHue, (puzmyeckre W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/IH) IIOJIy4YEHHUE W NpPUMEHEHHE. lonyon: cocmas, cmpoeHue,
Qu3zuuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHupo8anus U HUMpOB8aHus), noaydenue u
npumenenue. 'TOKCMYHOCTH apeHOB. [eHernueckas CBsA3b MEXAY YIVIEBOAOPOLAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie HCTOYHUKHU YIIIEBOAOPONOB. [IpupoaHbIil Ta3 U MOMyTHBIC HEPTIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl TmepepaOOTKM HEPTH: TMEpPEeroHka, KPEKUHT
(TepMUYEeCKUi, KaTaIUTUYECKuH), muponu3. [IpoaykTel nepepadoTku HEePTH, X MPUMEHECHUE
B IIPOMBITIUICHHOCTH U B ObITY. KaMeHHBII yroibh ¥ MPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAJIbHBIE METO/Ibl U3YUEHHS BEIIECTB M UX IMPEBPAIICHUI: 03HAKOMIICHHE C
oOpasiaMu TIacTMace, KayqykoB U pe3uHbl, Kojutekiuu «Hedte» u «Yromwy, MmonennpoBanme
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
IIOJIyYEHHE DTUJICHA U U3yYEHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WU TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

KucJiiopoacoaep:xaime oprannyeckue coeAUHEeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3NYECKHUE U
XUMHUYECKHE CBOMCTBA (PEAKUMU C aKTUBHBIMU METAJJIaMH, FaJOr€HOBOAOPOJAMHU, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOna W
ATaHOJAa HA OPTaHNU3M YEJIOBEKA.

MHOTOaTOMHBIE CHHUPTHL. OTWICHIIIMKOIb W TIUIEPUH: CTPOCHHE, (Pu3ndeckne wu
XUMUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE CO LIEJIOYHBIMUA METAJIIaMH, KAU€CTBEHHAs! PeaKLUs




Ha MHOroaToMHble cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue mivuepuHa U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3MYECKHEe U XHUMHYECKHe CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunibl U kemowusi. DopMmanbAeTU], aleTadbIeTHl: CTpPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJieIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCyCHasi KMCIOTHI:
CTpoeHue, (pU3MYecKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanum), noydeHue u npuMmenerre. CTeapuHoBasi M OJICMHOBAsI KUCJIOTHI Kak
IPE/ICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCJIOT. Mbllla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEe JIeHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX 3(DUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrieBonbl: cocTaB, KiaccuduKalus yrieBoaoB (MOHO-, TU- U TIoJaucaxapusl). [oko3a —
MPOCTEUIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHHSI MOJICKYNbI, (PU3NUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcugom meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcupa cepedpa(l), BoccraHoBIeHHE, OpOXKEHHE TIIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
npuMeHeHue, onosnorudeckas poiib. @orocunTe3. OpyKTo3a KaK U30Mep IIIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie noiuMmepbl. CTpoeHne Kpaxmaia U eJITION03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA KpaxmMasia (TUIPOIu3, KaYeCTBEHHAs PEAKIIUsI C HOIOM).

OKCHEepUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB M HMX NPEBPAILCHUN: IMPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIUPTOB, KaueCTBEHHbBIC
pEeaKiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaTOMHBIX
CcupToB (B3auMojielicTBHE TiuilepuHa ¢ rugpokcunom menu(ll)), anpaerunoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTHUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMU TO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMMHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupoHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THAPOJW3, ICHATYypaIlus,
Ka4eCTBEHHBIC PEeaKITNU Ha OCIIKU.

DOKCEpUMEHTAIBHBIE METOJIbI M3YYCHHs BEIIECTB M WX TMpEBpaIeHUi: HaOMIoNeHue 1
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHWM, IIBETHHIC
peaKIu OSIKOB.

BricokoMoJieKy/IsIpHbIE COeTUHEHM S

OcHOBHBIE TIOHSTHS XMUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMED, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEICHb MOJMMEPHU3AINK, CPEIHssT MoJieKylspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — TTOJIMMEPHU3AITUS U TIOJUKOH ICHCAIIHS.

DOKCTEepUMEHTAIBHBIE METO/bI M3YYCHHS BEIIECTB M WX MPEBPAIICHHI: 03HAKOMIICHUE C
oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YyUYEHHHM opraHuydeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONIh30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK |
MOHSTUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBeHHO-HAyYHbIC TOHSTHUS: SBJICHWE, HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEeOpws, aHaldW3, CHUHTE3, Kiaccuukamus, TNEePUOJUIHOCTh, HAOIIONCHNE, W3MEPECHHE,
AKCIIEPUMEHT, MOJICITPOBAHNE.



dwuzuka: Marepusi, JHEPIrHs, Macca, aroM, OIIEKTPOH, MOJIEKyJa, SHEPreTUYCCKHUil
yYpPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSTHAE BEIIeCTBa, (PU3NIECKUE BETHUMNHBI U
SIUHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHu3M, Omocdepa, 0OOMEH BEIIECTB B OopraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIleCcTBA (OCIKU, YIIIEBOIBI, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHONOTHsI: MUIIEBIE MPOTYKTHI, OCHOBHI PAIlMOHAILHOTO MATAHUsI, MOIOIIINE CPEICTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IMpemapaThl, MaTepuajabl H3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBBI XUMUM

XuMHUUeCKUM d1eMeHT. ArtoMm. Snpo aroma, H30TOMBL. IEKTPOHHAs O0O0O0JIOUKA.
DHepreTUYeCKUe YPOBHH, TOYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 311eMeHThl. OCOOCHHOCTH
pacrpeiesieHus: JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHAs KOH(UTYpaIHsi aTOMOB.

Ilepuonnueckut 3axkoH u Ilepuonmnueckas cucrema XxumMuueckux siaemeHToB 1. .
MenneneeBa. Cpsi3b nepuonuueckoro 3akoHa u Ilepuoandeckoil CHUCTEMBI XUMUYECKUX
anemeHToB J[. 1. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIlaM U repuoaaM. 3Ha4€HHUE MEPUOAUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. Buabl XUMHYECKOW CBA3U (KOBaJIEHTHAs
HETOoJIApHAs U TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOpHBIN). Bogopoanas cBsi3b. BaneHTHOCTS.
DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBl KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTe 0 nucnepcHbIX cucremax. MICTUHHBIE U KOJUTOWIHBIE pacTBOPBI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYeCKHX
BemecTB. [eHeTnyeckas CBsi3b HEOPTraHMYECKUX BELIECTB, MPUHAIJIEKAUX K Pa3IMYHBbIM
KJIaccam.

Xumnueckas peakiusi. Knaccupukamuss XUMHUYECKHX pPEakluid B HEOPraHUYECKOW u
OpraHUYECKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MpPEBPaIlCHUS
SHEPTUH NPU XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3inyHbIX (akTopoB. OOpaTUMBbIC PEaKIIUH.
Xumnueckoe paBHOBecue. DakToppl, BIUAIOIIKE HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas aucconuanus. CuiibHbIe U ciadble dMeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCJasl, HEUTpaJibHAs, IEJIOYHAs.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIEpUMEHTAIbHBIE METO/bl MU3Y4YE€HUs BEUIECTB U UX IMPEBPAILCHUM: JEMOHCTpALMs
tabmun «llepuonnueckas cucrema xumuueckux sneMmeHtoB [[. M. MenneneeBa», mzydeHwue
MoOJZleTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lOKEeHHE TMEPOKCHIa BOIOPOAA B MPHCYTCTBUM KaTajau3aropa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB € MTOMOILIBI) YHUBEPCAJIBHOIO UHAUKATOPA, PEAKLIUN
HMOHHOTO OOMEHa), MPOBEIECHUE MPAaKTHUYECKOW paboThl «BiusHue pa3nudHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKON PEAKIIUNY.

Pacuérnsle 3anaun.

Pacu€Tpl 10 ypaBHEHHSIM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXHUMHUUYECKUE
Pacy€Thl, PACYETHI C UCMOJIBb30BAHUEM MOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heopranuyeckasi xumms



Hemeramnbr. Ilonoxkenne HemerayoB B llepuoguueckord CHUCTEME XHUMHUYECKUX
anemenToB JI. M. MeHneneeBa U OCOOEGHHOCTH CTpPOEHHUS aroMoB. DU3MUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/UIOB (rajloreHOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUs) M HUX COCIUHEHHH (OKCHIOB, KHCJIOPOACOAEPKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHne BAXKHENUIIIUX HEMETAIIOB U UX COCAMHECHUH.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHHS AIEKTPOHHBIX 000JIOYEK aTOMOB MeTasuioB. O01ue
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJUIOB (HATpHM, Kajauid, KalbIMi, MarHuw,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSIUHEHUM.

OG61ue crocoOsl MojydyeHus: MeTaiuioB. [I[puMeHeHe MeTaioB B OBITY M TEXHHKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U HMX MPEBPAICHUN: H3YYEHUE
KOJUIEKITMU «MeTalljibl U CIUIaBbl», OOpa3lloB HEMETAJLIOB, PElIeHHE 3KCIIEPUMEHTAIBHBIX
3aja4, HaOIMIOJACHHWE M OINHKCAaHWE JEMOHCTPAllMOHHBIX U JIAOOpPaTOPHBIX  OMBITOB
(B3auMOICCTBHE THIAPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJMUYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO M3 BEIICCTB UMEET IIPUMECH.

XUMHA U KU3HD

Ponp xumMun B 00eCTICUCHUH DKOJIOTHYECKOM, YHEPTeTUUECKOM U TTUIIIEBON O€30IMacHOCTH,
pa3BuThu MeauuuHbl. [loHATME O HaydyHBIX METOJaX MO3HAHWS BEIIECTB M XHUMHUYECKUX
peaKIuu.

IIpencrapmennss 00 OOHMIMX HAyYHBIX MPHHIUMIIAX MPOMBIIUICHHOTO —ITOJYyYCHHS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB WM MATEPUATIOB: BAXKHEWUIIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepUasbl, KPaCKH, CTEKJIO, K€paMHKa, MaTepuaibl JJId SJIECKTPOHHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmJIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XHMHH B TTIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzarus MeXIpeaMETHBIX CBsI3eH MPU U3yUYeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISIETCS Yepe3 MCIOMb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYyYHBIX
MOHSATHM, TaK W TIOHATHUM, SBISAIOMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4HbIH (DaKT, THUNOTE3a, 3aKOH, TEOpHf,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HAOJIIONECHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUIECKUI YPOBEHB, BEIIECTBO, TEJO, 00bEM, arperaTHoe
COCTOSIHUE BeIeCcTBa, (PU3NICCKUE BEIMYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHu3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIICCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKas MIPOMBIIICHHOCTb, METaJUTyprus, IIPOU3BOJICTBO
CTPOUTETBHBIX MaTEepPHUaJIOB, CEJILCKOXO3IHUCTBEHHOEC IIPOU3BOJICTBO, MTUIIEBas
MIPOMBITIUICHHOCT, (hapMareBTUYeCKasi MPOMBIIIICHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUAIIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COOQO ycranaBnuBaeT TpeOOBaHUSI K pPe3yJbTaTaM OCBOEHHUS OOYYarOIIUMUCS
IIpOrpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U PEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CHCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpPE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJIEHBI CJIETYIOUIUE COCTABISIOIIHE:

OCO3HAHWE OOYYAIOIIMMHUCS POCCUUCKON TPaKTaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTENBHOCTH H CAMOONIPEIETICHUIO;

HaJU4re MOTUBALIUU K O0YUYEHUIO;

L[EJICHAPABICEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUN JTMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPaJAULIM 0a30BOM HAYKH XUMUU;

TOTOBHOCTbh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBATHCA B CBOEU JIEATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMHU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4he MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUSA MpeaAMeTa «XHUMHs» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJA€AJIaMH POCCUHCKOTO
IPaKJAHCKOro OOIECTBAa, MPUHATHIMH B OOIIECTBE HOpPMaMM M MpaBWJIAMU MOBEICHMS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MpeaAMETa « XUMUSD) OTPaXxaroT C(hOPMUPOBAHHOCTD
OMbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENbHOCTH OOYyYaloIMUXCS M0 peaau3aluu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBAXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHNUS O COLMAJIbHBIX HOPMax M MpaBHIaX MEXJIUYHOCTHBIX OTHOIIEHHHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATENbHOCTH NPH CO3AAHMM y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJ]la4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JPYTHUX MPU aHAINU3€E PA3IMYHbBIX BUJIOB YU€OHOH JESTEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OT€YECTBEHHOMU
XUMUH;

YBa)XEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

UHTEpeCa U TO3HABaTEeJIbHBIX MOTHUBOB B TOJYYEHMM U TMOCJIEAYIOLIEM aHalu3e
MH(}OpMaIK O IEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO OBEACHUS;

CIOCOOHOCTH OLIEHWBATh CHUTYyallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHUPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE ITOBEJCHHE M MOCTYNKH CBOHUX TOBApHUIIEH C MO3WLIHIA
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:



MOHMMAaHUS IEHHOCTEW 370pOBOrO M O€30MacHOro oOpasza KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOmroneHns mpaBuil 6€30MacHOT0 OOpaIeHusl C BEMIECTBAMU B OBITY, MTOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MOHMMAHUSl I1IEHHOCTU TMPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOIO O€30MacHOIO
MOBEJICHUSI B CUTYAIIUSX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIHOJICH;

OCO3HAHMS TOCJEACTBUNA U HENPHUATHS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBLCKON JIESITEIBbHOCTH,
0O0I11I€CTBEHHO TOJIE3HON, TBOPUECKOUN U IPYTUX BUAAX JIEATCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMATIbLHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyUEHHUIO0 MPOQPECCHil pa3IuyHOrO poia, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM TPYAa U pe3ylnbraraMm TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHAYaJbHOM TpAaeKTOpUU OOpa30BaHMS,
Oynymieit mnpodeccun U peanu3alud  COOCTBEHHBIX KU3HEHHBIX IUJIJAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB M MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ENIECO00pa3HOr0  OTHONICHUS K  MPUPOJE, KaK  HUCTOYHHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAaHUS  [IMOOAJIBHOTO  XapakTepa  HAKOJOTMYECKUX  MpoOjeM,  BIUSHUSA
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOIHOMN U COIIMATBLHOMN CPEIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMUU [JI1  pELICHUS
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBUMA, MPUHOCSIIIUX BPEl OKpYKaloIleil MPUPOTHON cpere,
YMEHUSI IPOTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEINPUHUMAEMBIX I€MCTBUH 1 MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO JKOJOTHMYECKOTO MBIILICHUS, YKOJIOTUUYECKOW KYIBTYpPhl, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM HAmpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

MOHMMAaHUS CHEUU(PUKH XUMHHM Kak HayKd, OCO3HaHMUS €€ posi B (POPMHUPOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIILIEHUS, CO3JaHUM LEJOCTHOTO MpENCTaBileHUus 00
OKpY>KalIlleM MHpE KaK O €IWHCTBE MPHUPOJLI M 4YeJIOBEKa, B IO3HAHWUU MPHUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHUH IPOOJIeM COXpaHEeHUs TPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHH JIsi COBPEMEHHOM IMBWJIM3AIIUU: B €€
I'YMaHUCTUYECKON HANpaBIE€HHOCTH M BaKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MarepuaibHOU
KYJIBTYpbl, pPEHICHUU TI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U DKOJOTMYECKOM OE30MacHOCTH, B Pa3BUTUU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHM YCIICIIHOTO TPY/a M SKOJIOTHYECKH KOM(OPTHOMN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'pPaMOTHOCTH: TIOHUMAHHUSl CYIIHOCTH METOJIOB TO3HAHMS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCMOJB30BaTh MOJy4acMble 3HAHUS
JUIS aHaliu3a U OOBSICHEHMS SIBJICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
U3MEHEHHUM, yYMEHHUs JieJaTb OOOCHOBaHHBIE 3aKIIIOUEHUSI HA OCHOBE HAy4YHbIX (PAKTOB U
MUMEIOIIUXCS IAaHHBIX C LEJbIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMMHUYECKHWE 3HAHMS [UJISl pEeLIeHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BAHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUM 1O XUMHHM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTIMU;



MHTEpeCca K OCOOCHHOCTSIM Tpyla B pa3IMyHbIX cdepax mnpodeccunoHanbHON
TESTETPHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3yabTaTbl OCBOCHHS YYEOHOTO MpenMeTa «XHUMHUS» Ha YPOBHE
cpeaHero o01ero ooOpa3oBaHus BKJIIOUAIOT:

3HAYUMBIC TSI (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIMIUXCS MEKIUCIUTIHHAPHBIC
(MexrpeaMeTHbIE) O0IleHAYYHbIE MOHSTHSA, OTPAXAIOIIUE ETOCTHOCTh HAYYHON KapTHUHBI
MHpa U CHenu@UKy METOAOB MO3HAHUS, MUCIOIB3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, DHEPTHs, SBJICHWE, IMPOIECC, CHUCTEMAa, HAy4dHBIM (AKT, TPUHIUI, THIOTEe3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, UCCIIEOBAHUE, HAOIIONCHUE, U3MEPEHHUE, IKCIIEPUMEHT U
Jpyrue);

VHUBEpCaJIbHbIC  y4eOHBIE  JCUCTBUS  (TTO3HABATEIbHBIE, KOMMYHHKAaTHBHBIC,
pPETYIATHBHBIC), oOecmeunBaroniue (opMupoBaHrue (QYHKIIMOHAIBHOW TPaMOTHOCTH H
COLIMAJIBHON KOMITIETEHIIMH 00Yy4arOIINXCS;

CIIOCOOHOCTh  OOYyYaloIIMXCAd  KCIOJb30BaTh  OCBOCHHBIC  MEXKIHUCIUILIMHAPHBIE,
MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4YCOHBIC JCHCTBHS B MO3HABATECIHLHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTPa)KalOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4YCOHBIMHU
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSMU.

OBJjajieHne YHUBEPCAJIbLHBIMHU Y4€OHBIMU MO3HABATEILHBIMU A€HCTBUAMMU:

1) 6a3oBbIe JJOrNYeCKHeE IeHCTBHS:

CaMOCTOSITENIbHO (pOPMYJIMPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENENATh LN JESITEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HX JOCTHUXKEHUS,
COOTHOCHUTBH PE3YbTaThl IEATCIILHOCTH C TTIOCTABICHHBIMHU IEJISIMU;

WCIIOIb30BaTh MPU OCBOCHUM 3HAHUU TPUEMBI JIOTUYECKOTO MBIILJICHUS] — BBIIEIATH
XapakTepHble NPU3HAKKA TMOHATHM M YyCTaHABIMBATh WX B3aMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIME MOHITHS 1151 OOBSICHEHUS OT/IENbHBIX (DaKTOB U SIBJICHUI;

BBHIOMpaTh OCHOBaHUS U KPUTEPUM [JIs KIACCU(DUKAIIMU BEIIECTB U XUMUUYECKUX
peaKkuui;

YCTaHABJIMBATh TPUUUHHO-CJICICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUThH JIOTMYECKHE PACCYKJCHHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, IO aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMaTPUBAEMBbIX SIBIICHUSX, (POPMYJIUPOBATH
BBIBOIbI U 3aKJIFOUCHUS;

MIPUMEHSTH B IIPOIIECCE MO3HAHUSI, UCTIOJIH3YEMbI€ B XUMHUU CUMBOJIMYECKHE (3HAKOBHIC)
MOJICJIM, MPeoOpa3oBbIBATh MOJICJbHBIC MPEICTABICHUS — XUMHUUYECKUM 3HAK (CHMBOI)
JJIEeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHYECKOM peakIuu — IMpPU PEIICHUH
y4eOHBIX TTO3HABATENIBHBIX W MPAKTUYECKUX 3ajad, NPUMEHATh Ha3BaHHBIC MOJCIIbHBIC
MpEeACTaBICHUS] JJIsi  BBISBICHUSI XapaKTEPHBIX IMPU3HAKOB M3y4yaeMbIX BEIIECTB W
XAMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE 1eHCTBHUA:

BJIaJI€Th OCHOBAaMH METOJIOB HAyYHOTO MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;

dbopMynupoBaTh IMENM W 3aJadyd  HUCCIAEAOBaHUSA, HCMOJIL30BaTh TOCTABJICHHBIC U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA TO3HAHUS U
OCHOBBI JIsl (POPMHPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIaJ€Th HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W TPOBEACHUS YUYCHUYECKHUX
AKCIICPUMEHTOB,  COBEPIICHCTBOBATH yMEHHUsS  HaOmodarh 3a  XOAOM  Ipoliecca,
CaMOCTOSITEJIbHO TPOrHO3UPOBATH €ro pe3yibrar, (GopmMynrpoBaTh 0OOOIIEHHUS U BBIBOIBI
OTHOCUTEIIBHO JOCTOBEPHOCTH pE3YJITATOB HCCJEIOBAHMS, COCTaBISATh OOOCHOBAHHBIN
OTU€T O IpoJIeTIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIeOBAaTeIbCKOM U TMPOEKTHOM J1eATeNIbHOCTH,
NPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOUCKY METOJOB pEIICHUS
IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOAOB TO3HAHUS.

3) pabora ¢ uH(popManuei:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMAIMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COJIEpXKaHHs, CIpaBOYHble mocobus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTD;

GopmMynupoBaTh 3ampochl U MPUMEHATHh Pa3IUYHbIE METONbl MpPU TMOHCKE W OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QOopMy MpeacTaBieHus WHGOpMAIIH
(cxemsbl, rpauKu, AUATPaMMBI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAay4YHbId S3BIK B Kaue€CTBE CpPEACTBA MpHU padoTe C XHUMHYECKOU
uHpOpMaIUEl: MPUMEHATh MEXKIpeIMEeTHbIe ((PU3NYeCKne M MaTeMaTh4yecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbl, HOMEHKIIATYPY;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIVISTHOCTH.

Osgi1aieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX AAaeMOU TEMBbI B XOJ€ AUAI0ra U/Uiu JUCKYCCHH,
BBICKA3bIBaTh HJeH, (HOPMYIUPOBATh CBOM TPEAJIOKEHUS OTHOCHUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON AESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHM IIPU BBIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUN MyTEM COIIACOBAHMS TO3ULIUM B X0/1€ 0OCYXKJIeHUsI 1 OOMEHA MHEHUSIMU.

Osgi1aieHHe YHHBEPCAJIbHBIMH PeryJIsiTUBHBIMH e CTBUSIMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO MO3HABATENIbHYIO JI€ATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUMPOBATh U M0 MEpPEe HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid aJITOPUTM JEHCTBUN MPU BBHIMOIHEHUHN YUYEOHBIX U MUCCIEA0BATENbCKHUX 3a/1aY,
BbIOMpATh Hanbosee 3(pPEeKTUBHBIN CIIOCOO UX PEHICHUS ¢ YYETOM MOJYyUYECHHs] HOBBIX 3HAHHUM
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KITACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUsD OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUN O XHUMHUYCCKOM COCTABISIIONMICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpPA, POJIM XWUMHUHU B TO3HAHWU SBICHUIN MPUPOABI, B (popMupoBaHUU
MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOM ISt
pEeIIeHUsT TPaKTUYSCKUX 3a7ad W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHWUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKMM DJIEMEHT, aroM, DJJEKTpOHHas 000J04Yka aroma, MOJeKyJa,
BaJICHTHOCTh, dJIEKTPOOTPHUIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (dopmyia
(pa3BépHyTast M COKpamiéHHas), MOJb, MOJIApHAs Macca, MOJSPHBIA O0BEM, YITICPOAHBIN
CKeJeT, (PyHKIMOHaNbHAs TpyMmNa, pajauKkai, W30MEpHs, W30MEpbl, TOMOJOTHYECKUMA P,
TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA U a30TCOAEPKAIIUE COCIUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOE€HUsl opranudeckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHMN S3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIHNE B
OCHOBE MOHUMAHMSI PUYUHHOCTH M CHCTEMHOCTH XUMHUUYECKUX SBICHUM, (DaKTOIOTHIECCKUE
CBEIICHUSI O CBOWCTBAaX, COCTaBe, MOJYyYEHWH W OE30TaCHOM HCIIOJIB30BAHUHU BaKHEHIIIMX
OpraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOHN JAEATEIbHOCTH YETIOBEKA;

chOpMHPOBAHHOCTh  YMEHUW  BBIIBISITH ~ XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTAaHABIIUBATh UX B3aUMOCBA3b, WCHOJIb30BATh COOTBETCTBYIOIIME IMOHATHUS MPU ONMUCAHUU
COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTraHUYECKUX COCTUHEHN;



c(hOpMUPOBAHHOCTh YMEHHUI MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHMKY JUISI COCTABICHHUS
MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpamI€HHON) (OpMya OpraHu4YecKux
BEIIECTB W YPaBHEHHHA XHMMHYECKHMX PEAKIMI, W3rOTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKHUX BEIIECTB I WUIIOCTPAMM HX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCTh ~ YMEHUW  yCTaHABIUBaThb  MPUHAMJICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUI (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHUS), JaBaTh KM Ha3BaHHUS [0 CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHUYECKHUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTHUIICH, STUICHIIIUKOIb, TIUIEPHUH, (EHOT,
dbopManbierua, aneradbAeTHi, MypaBbUHAs KUCJIOTa, YKCyCHas KHCJOTa, OJICMHOBAs
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PpyKTO3a, Kpaxmal, HeJuIioa03a, IUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OIPENEATh BHUABI XUMUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHMS NMPUMEHSATH MOJIOKEHHUSI TEOPUU CTPOCHUS OPraHUYEeCKHX
BemiecTB A. M. byTtnepoBa 1j1s1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapakTE€pU30BaThb COCTaB, CTPOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTEIECH PA3NMYHBIX KJIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ITWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTamuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJICHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
VKCYCHasl ~ KHCIJIOTBL, DJIIOKO3a, Kpaxmas, LeJUI0i03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBAaTh TEHETHUYECKYIO0 CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKUIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaATh HCTOYHHMKHU YIJIEBOJOPOAHOTO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), CHOCOObI UX MEPepadOTKH M MPAKTHUYECKOE MPUMEHEHUE
MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOAMTH BBIYUCICHUSI MO XUMHUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MIPOAYKTOB PEAKIIHNH );

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHUM 00 OCHOBHBIX METOAaX
HAayYHOIO TMO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM NpPH H3YyYEHHUHU BEIIECTB UM XUMHUYECKHX
ABICHUA  (HaOMIOneHHe, U3MEpPEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XHMMHUYECKHE 3HAHUS JUIsl MPUHATHS PEUICHUHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUI COOIIOAATh MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYJAOBaHHMEM, a TaKXKe TMpaBwia oOOpalleHUusi C BEIIECTBAMHU B
COOTBETCTBUH C UHCTPYKIHUSMH I10 BBITIOJTHEHUIO TAOOPATOPHBIX XMMUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBINOJIHATH XUMHUYECKUU SKCIEPUMEHT
(npeBpallleHrsT OPraHUYeCKUX BEIEeCTB MPHU HArpeBaHUU, MOJYyUYEHUE STUJIEHA M U3y4YEHHUE
€ro CBOWCTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIIECTB, JAeHaTypauus OeIKOB Mpu
HarpeBaHWM, LIBETHbIE pEaKIUK OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BelEeCTBAaMHM M Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHM
COOTBETCTBYIOLIUX PEAKIUI U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUI KPUTUUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(MOpMAILIHIO,
MOJIyYaeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET U
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COOJIOAATh MpPaBHJA JKOJIOTMYECKH LIEJIECO00pPa3HOIo
HOBEIEHUS B OBITY M TPYIOBOM NEATEIBHOCTU B ILIENIAX COXPAHEHMsI CBOErO 370POBbsS U
OKpY>Karoled IPUPOIHON CPEbl, 0CO3HABATH ONACHOCTh BO3ACUCTBUSA HA KUBbIE OPraHNU3MBbI
ONpPENENEHHBIX OPraHUYECKUX BELIECTB, NOHUMas cmblca nokasarens IIJIK, noscHATs Ha
OpUMepax CHocoObl YMEHBIIEHUS M NPEJOTBpAIICHUS HMX BpPEJHOTO BO3JICHCTBUS HA
OpraHu3M YeJIOBEKa,

U1 O0Yy4aroIIKXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbsI: YMEHUE NPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUM;



JUISL CHETBIX W CHa0OBHAAINX OOydYaroNIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucteMy ob6o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHBIE pE3ynbTaThl OCBOEHHS Kypca «OOmass W HeOpraHuyeckass XHUMHs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUA: O XUMHUYECKON COCTABISIIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XMMHUHU B MO3HAHWW SBJICHUI MPUPOABI, B (hopmMupoBaHUU
MBIIUICHNAS W KYTbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHrsT TPaKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOIO OTHOIICHUSI K CBOEMY
3JI0POBBIO Y IPUPOJAHOU Cpeie;

BJIAJICHUE CHCTEMOW XHWMHWYECKHX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBONOJIATAIOIINE
MOHATHS (XMMHYSCKHHA SJIEMEHT, aTOM, WU30TOI, S-, P-, - 2JIEKTpOHHBIE OPOWTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O00BEM, BaJI€HTHOCTD, AJIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHCJICHHS, XMUMHUYECKasi CBs3b (KOBaJICHTHasl, WOHHAs, METaJUIMYecKas, BOJOPOHAs),
KpUCTAJUIMUECKasi pPEmIETKA, THUIBI XUMHUYECKUX PEAKIUW, PacTBOpP, IIICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAST TUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUHM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM Juccoluanny, nepuoandeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUM NMPU XUMUUECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJUUYECKUN S3bIK XMMHUHM, MHUPOBO33PEHUECKUE 3HAHUSI,
JeXxalye B OCHOBE IOHMMAHHMS NPUYMHHOCTH M CUCTEMHOCTH XHWMHUYECKHX SIBIICHHM,
(hakTONOTMYECKHE CBEICHUSI O CBOWCTBaX, COCTaBe, TOJY4eHUH U O€30MacCHOM
WCIOIb30BAHUN  BAXKHEUIIMX HEOPTraHUYECKUX BEIIECTB B OBITY U MNPaKTUUYECKOU
NEATEeIbHOCTH YEJIOBEKa,;

cOpMHUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTEpHbIE  TMPU3HAKU  TOHATHIH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HUCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU
HEOPraHMYECKUX BEIICCTB U MX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIOIH30BaTh XUMUUECKYIO CUMBOJIMKY JJISI COCTaBJICHUS

OpMyJI BEIIECTB M YPAaBHEHUUW XMMHUYECKHX PEaAKIUN, CUCTEMAaTUYECKYl0 HOMEHKJIATypy
IUPAC) u TpuBHManbHBIC Ha3BaHWS OTACIBHBIX HEOPTaHWYCCKHX BEIICCTB (YrapHbBIA Tas,
VIJICKUCIIBINA Ta3, aMMUaK, ramiéHas U3BeCTh, HeTalléHas U3BECTh, MUThEBAsI CO/a, MUPUT U
IpyrHe);

c(hOpPMUPOBAHHOCTh YMEHUM ONPENCNATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX Pa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOM CBS3U
(KoBajieHTHAas, HOHHAs, METAJJTNYECKas, BOJOPOAHAs) B COSAMHEHUSX, TUIl KPUCTATUIMUECKOM
PEHIETKM KOHKPETHOTO BelIecTBA (aroMHas, MOJEKYJsSpHas, HMOHHAs, MeTajuindeckas),
XapakTep Cpelibl B BOAHBIX PACTBOPaX HEOPraHUUECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh yYMEHUU YCTAHABIWMBATh MPUHAJICKHOCTh HEOPraHUYECKUX
BEILIECTB I10 UX COCTaBYy K OMPEACIEHHOMY KJIacCy/TpyIie COeAMHEHUN (ITPOCThIE BEIIECTBA —
METaJJTbl U HEMETAJLJIbI, OKCUJIbI, OCHOBAaHMS, KUCIIOThI, aM(pOTEPHBIC TUIPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pacKphIBaTh CMBICI Iepuoandeckoro 3akona JI. .
MeHneneeBa W JIEMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYI0 W
MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX AeMeHTOB 1—4 nepuoaoB Ilepuonuueckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB /1.
W. MeHneseeBa, HCIOJIB3YS MOHATHS «S-, P-, 0-3JCKTPOHHBIC OPOUTAIHY, «IHEPTETHUCCKUE
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH WU3MEHEHMSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX
COEIMHEHUI 10 nepuojaM M rpymmnam [lepruoguueckoil CHCTEMbl XUMUYECKUX AJIEMEHTOB /.
H. Menneneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBAa HEOPTraHWYECKHX BEIECTB PA3NIMUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TEeHETHYECKOM CBSI3M MEXIY HEOPraHMYeCKUMH BEIECTBAMH C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCUPUIIMPOBATH XUMUYECKHE PEAKIUU MO PA3ITUUHBIM
Opu3HakaMm (YHUCIy W COCTaBy pEarupylolux BeELIECTB, TEIMIOBOMY 3(PQEeKTy peakiuu,



W3MCHCHHUIO CTETNCHEH OKHCICHHS OJIEMEHTOB, OOpPaTUMOCTH  PEaKIUU, YYacCTHIO
Karain3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABISATh YPABHEHHUS PEAKIUA pPa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIC YpaBHEHUS PEAKIMHA HOHHOTO OOMEHA, YYWTHIBAs YCIIOBHS, MPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HWOHBI,
MPUCYTCTBYIOITUE B BOIHBIX PACTBOPAX HEOPTAaHUIECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCJIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHca 3THX
peaxkuuu;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaAKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (nmpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKaIUe B
OCHOBE TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpPHOM  KHUCJIOThI, aMMHaka, a  TakKke
c(hOpMUPOBAHHOCTh TPEACTABICHUM 00 OONMX HAYYHBIX NPUHIMUIIAX U DKOJOTHUUECKUX
pooIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM TMOHSATHUSA
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWNM Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacCchl BEIIECTBA WK 00BhEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe
Ui 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHU COOMIOAATH MTPABUIIA TIOJIb30BAHUS XUMUYECKON MOCYION U
7a0opaTopHbIM  OOOpYIOBaHUEM, a TaKXKe IMpaBwia oOpalleHus C BeleCTBaMU B
COOTBETCTBHUM C MHCTPYKIUSAMHU IO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUM TUIAHUPOBATh W BBIMOJHSITH XUMHUUECKUM HKCTIEPUMEHT
(pa3nokeHne NepoKcHAa BOAOPOAA B NPHUCYTCTBUU KaTalau3aTopa, OIpPENesIieHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHMUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamnb») B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U J1abOpaTOPHBIM
o0OpynoBaHUEM, MPEJCTABIATh Pe3ylIbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (popMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYJIHpPOBaTH BHIBOALI HAa OCHOBE JTHX
PE3YABTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO MHGOpMAIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOM KOMMYHUKaiuu, VHTEpHET H
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COONIONaTh MpaBUia SKOJIOTHYECKH Leeco00pa3Horo
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEJSAX COXPAHEHHUS CBOETO 3/0POBBS U
OKpY>KaroIlel MpUPOTHON Cpefibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpEeACIEHHBIX BEUIECTB, MOHUMAass cmbica Tmokazarens [IJIK, moscHAT, Ha mnpumMmepax
CrOCOOBbl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa,

JUIsl 0OYYaroIMXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS: YMEHUE MPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHUI;

JUISL CIICTIBIX W CJIA0OBHJSIIMX OOYYarOIIUXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy oOo3Hauenuit JI. bpaiinsg s 3andcu  XUMHYecKUX  (opMyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannueckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! YA CIP 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Byrneposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yriIeBOI0POAbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKHN YIIIEBOIOPOJIOB U HX
2.4 PHpOX A HOPOA 3 1 bu6mmoreka 1{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CioxxHbIe 3(pUpb 1 bubnuoreka LHOK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMUHBI. AMHHOKHCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Wroro no pazneny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuoreka LHOK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM(ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atomoB. [leprnoauueckuii 3akoH 1
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka LOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB 4 bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka L1OK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [OK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Neo Kosnyectso
4acoB
n/ Tema ypoka Kontponsn
- Bcero | sie pa6ors
[Ipenmer oprannyeckoi XuMuu, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE
Teopus crpoenus oprannueckux coequHeHuit A. M. bytnepoBa, €€ 0CHOBHbIE MOJIOKEHUS 1
3 [IpencraBnenue o knaccuduxanum opraHnueckux seuiecTs. Homenknarypa (cucremMarnyeckas) ¥ TpUBHAJIbHbIE HA3BAHUS
OpPraHUYECKUX BEIIECTB !
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUU Pl 1
5 MertaH 1 3TaH — NPOCTENIINE IPEACTABUTENN AJKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTHUJIEH U MIPONUJIEH — MPOCTENIINE NIPEACTABUTEIH AJIKEHOB 1
8 [Ipaktuyeckas padora Ne 1. «[lomyueHue 3TUIeHa U U3yYEHUE €TI0 CBOMCTB)» 1
9 Anxanuensl. byraguen-1,3 u merunOyranuen-1,3. [lonydyeHrne CHHTETUYECKOTO KaydyKa U pe3UHBI 1
10 AJKMHBI: COCTaB U 0OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKUN PsJl. ALIETHIIEH — MPOCTEHIINI TPeICTaBUTENb AIKMHOB 1
11 Brruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKLIUU 1
12 ApeHbl: 6eH3011 U TOIyoJ. TOKCHYHOCTH apEeHOB 1
13 I'enetnueckas cBsA3b yIIIEBOAOPOAOB, IPUHAUIEKAIINX K PA3IMYHBIM KlaccaM 1
14 [IpuponHble HCTOYHUKH YITIEBOAOPOIOB: IPUPOAHBIN a3 U NOMyTHbIE HEPTAHBIE Ta3bl, HE(PTH U MPOTYKTHI €€
nepepaboTKu !
15 [IpuponHble HCTOYHUKH YITIEBOAOPOOB: MPUPOAHBIN a3 U NOMyTHbIE HEQTAHBIE Ta3bl, HEPTH U MPOTYKTHI €€
nepepadoTKu 1
16 KonTponbHas paboTa 1o paszzuerny «YriieBoJOpOabI» 1 1
17 IIpenenbHbIE OIHOATOMHBIE CIUPTHI: METAHOI U 3TaHOJI. BomopoaHas cBs3b




18 MHOroaroMHbI€ CIIUPTHI: ATHJICHIIIUKOIb U TIUICPUH 1
19 DeHOI: CTPOCHHUE MOJICKYJIbI, PU3MUECKHUE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE 1
20 Anpaeruapl: GopManbACTHI U alleTaIbICTH I ATICTOH 1
21 OMHOOCHOBHBIC MTPE/IENIbHBIC KAPOOHOBBIE KMCIOTHI: MypaBbUHAS U YKCYCHAs 1
22 [Ipaktuyeckas pabora Ne 2. «CBOMCTBa pacTBOpa YKCYCHON KHCIIOTBI» 1
23 CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK MPEJCTABUTENN BBICIIMX KAPOOHOBBIX KHCIIOT 1
24 MBpbLTa KaK COJH BBICIINX KapOOHOBBIX KHCJIOT, UX MOFOIIEE ICHCTBHE 1
25 Crnoxable 3pHUPHI KaK MTPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX APHPOB 1
26 XKupbr: ruaponus, npuMeHeHne, OMOJIOrHYECKas POJIb JKUPOB 1
27 VYreBoasl: coctaB, Kiaccudukanus. Baxkueime nmpeacTaBuTeNn: IIroko3a, Gpykrosa, caxaposa 1
28 Kpaxmain u memunosno3a kKak IpUpOAHbIE TOTMMEPHI 1
29 KonTposnbHas pabota o pazueny «Kucinopoacoaepxamiie OpraHndeckKie COSIMHECHUSD) 1
30 AMUWHBI: METHIAMMH U aHUJIUH 1
31 AMUHOKHCIIOTHI Kak aM(OoTepHbIe OpraHMYeCKue COeIMHEHMs, UX Onosioruueckoe 3HaueHue. [lentu sl 1
32 Bbenku kak nmpupoaHbIe BBICOKOMOJIEKYISPHBIE COETUHEHUS 1
33 OCHOBHBIE TIOHSTHS] XUMHH BHICOKOMOJICKYJISIPHBIX COSTMHEHHI 1
34 OcCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX coenuHeHul. [InacTmacchl, KaydyKu, BOJTOKHA 1
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11 KJIACC

KosmmuectBo
Ne 4acoB
Tema ypoka
n/n Bce | KonrponbHsle
ro paboTsl
1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(GUTYpaIis aTOMOB 1
9 Ilepunonuyeckuii 3akoH u [lepronnueckas cucrema xXumMu4eckux 31eMeHToB 1. M. MenneneeBa, UX CBA3b C
COBPEMEHHOI Teopuel CTpOEHUS aTOMOB 1
3 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COEIMHEHMI 110 IpyliaM U nepuoaam. 3HaueHHue
NEPUOINYECKOTO 3aKOHA U CUCTEMbI XUMHUYECKUX 31eMeHToB J[.1. MeHieneeBa B pa3BUTUN HAyKU 1
4 Crpoenue BeliecTBa. XUMUYECKas CBSA3b, €€ BUIbl; MEXaHU3MbI 00pa30BaHus KOBaJIEHTHOU CBsi3U. BomopoaHas cBs3b 1
5 BanentHOoCTh. DnexkTpoorpunareabHocTh. CTeneHb OKUciIeHus. BemecTBa MOJIEKYIpHOTO M HEMOJIEK YJISIPHOTO
CTpOEHUs 1
6 [TonsiTve 0 nUcHepCcHBIX cucTeMax. MICTUHHBIE U KOJUIOMHBIE pacTBOPbl. MaccoBas J10J1s BEIIECTBa B pacTBOpE 1
7 Knaccugukarus 1 HOMEHKIIaTypa HEOpraHMUeCKuX coequHeHni. [ eHeTndeckas cBsi3b HEOPraHMYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB !
8 Knaccudukanus XuMUYECKHUX peaklMii B HEOPraHMYECKOM U OpraHMYeCcKON XUMUM. 3aKOH COXPaHEHUsI MacChl BEILIECTB;
3aKOH COXPAHEHMS U NIPEBPALLEHUS SHEPTUH [TPH XUMUYECKUX PEAKLIUAX 1
9 CxopocTtsb peakiuu. O6paTumble peakui. XUMUYECKOe PaBHOBECHE 1
10 [Tpaktuueckas padora Ne 1. «BinusiHue pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKON pPEeaKIInm» 1
1 Onekrponutnyeckas aucconuanus. [lonstue o BogopoaHom nokaszarene (PH) pactBopa. Peakiium nonHoro oomeHa.
['maponn3 opraHM4ecKUX U HEOPTaHUYECKUX BEILIECTB .
12 OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakinu. [loHsaTre 00 31eKTpoIn3e paciiaBoB U pacTBOPOB COJIEt 1
13 KonTponbsHas pabora no pazneny «Teopernyeckue 0CHOBBI XUMHM» 1 1
14 Mertamibl, ux nonoxenue B [lepuoandeckoii cucreme xumuueckux anemeHToB J[. 1. MenneneeBa u ocoOeHHOCTH
cTpoeHus aroMoB. O01Me pu3nyecKre CBOMCTBa METaNIOB 1
15 CnnaBbl METAUIOB. DNEKTPOXUMUYECKUHN PsIJl HAPSIKEHU METaioB 1
16 XVUMUYECKHE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUH, Kallui, KaIbIUWA, MAarHUi, allFOMUHUN) ¥ UX COSAMHEHUN 1
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIM U UX COCTMHECHHI 1
18 XUMHUYECKHE CBOMCTBA IIMHKA, JKeje3a U UX COCAMHEHHN 1




19 [IpakTrueckas padora Ne 2. "Pemienne skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTambiy" 1
20 Hemerannsl, ux monoxenue B Ilepuonudeckoit cucreme xumuaeckux snemeHToB J1. . MenneneeBa u 0cCOOEHHOCTH

CTPOCHHUS aTOMOB 1
21 du3nyecKre CBOMCTBAa HEMETAIIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yrieposa) 1
22 XUMHYECKHE CBOMCTBA IraJlOr€HOB, CEPbl U UX COCAUHECHUI 1
23 XUMHUYECKHEe CBOMCTBA a30Ta, pocodpa 1 UX COSTUHECHUN 1
24 XUMHYECKHEe CBOMCTBA yriiepoa, KpEMHUS U UX COCIMHEHHIA 1
25 [IpruMmeHeHne Ba)KHEHUIIUX HEMETAUIOB U UX COCIMHEHUN 1
26 O06o0menne U cucTemMaTu3ays 3HaHui 1Mo Teme «Hemeramnsi». Berancinenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIHid U

TEPMOXUMUYECKHUE PACUETHI 1
27 [TpakTrueckas pabota Ne 3. «PemieHue skcriepuMeHTAIBHBIX 3aa4 1o Teme "HemeTamnsr'"» 1
28 KonTtpomnpHas pabora mo temam «Metaiubsi»y u «Hemeramsny 1
29 Heoprannueckue u opranndeckue Kuciotel. Heoprannueckue u opraHu4ecKue 0CHOBAHUS 1
30 AmMdoTepHbIe HeopraHM4ecKe U OpraHuYecKre CoeIMHeHus. | eHeTnueckas CBsi3b HEOPraHMYECKUX U OPraHUIECKUX

BEIIIECTB 1
31 Ponb xuMun B 06ecried4eHNH KOIOTHIECKOM, SHEPTETUUECKON U MUIIEBOM 0€3011aCHOCTH, PA3BUTHH MEIUIIUHBI 1
32 [IpencraBnennst 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIITUICHHOTO MOJYYSHHUS BaXKHEHIITNX BEIIECTB 1
33 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1
34 XUMHUS U 37J0pPOBbE YEJIOBEKa 1
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[Ipunoxenue k padbouyei mporpamme
«®DopMbl yyeTa padoye NporpaMMbl BOCIIUTAHUA»
Peanuzanus MIKOIBHBIMU [T€JArOraMU BOCIIMTATEIBHOIO IIOTEHIMAJIA YPOKA IIPEAIIONAraeT CIeAyromiee:

YCTAHOBJICHUE JIOBEPUTENIbHBIX OTHOUICHUN MEXIY YYHUTEIeM M €ro Yy4YeHHKaMHu, CIHOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPUSTHIO yYallUMUCS TpeOOBaHUN W MPOCHO YUHUTEINs, NMPUBICYCHUIO UX BHUMAHUS K
o0cyX1aeMoi Ha ypoke HHPOpMAIH, aKTUBU3AIIUN WX TTO3HABATEILHOMN JAESTEIbHOCTH;

MOOYKJICHHE IIKOJbHUKOB COOJIIOJaTh Ha YPOKE OOIIECTPUHSITHIE HOPMBI MOBEACHUS, MpaBuia OOIIEHUS CO
cTapmMu  (YYUTEIIMH) U CBEPCTHUKAMU (0OyYaroUUMUCS), TPUHIUIB YYEeOHOW JUCUUIUIUHBI U
caMOOpraHu3allnu;

PUBJICUCHUE BHUMAHUS IIKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKaXx sIBJICHUH, OpraHu3aius
UX paboThI C MOTYYaeMOMl Ha YPOKE COIMANIbHO 3HAYUMOU MH(pOpManueld — THUIMUPOBAHUE €€ 00CYyKIEHUS,
BBICKA3bIBAHUS yUAITUMHUCS CBOSTO MHEHHMSI 110 €€ TTIOBO/TY, BRIPA0OOTKH CBOETO K HEW OTHOIIICHUS;
HCIIOJb30BAaHNE BOCTHUTATEIBHBIX BO3MOXHOCTEH COACp)KaHUsS ydeOHOro mpeameTa 4depe3 JAEMOHCTPAIUIO
JETSIM  TPUMEPOB  OTBETCTBEHHOTO, TPAXTAHCKOTO TIIOBEJICHUS, TPOSBICHUS YEIIOBEKOTIOOUS W
T00pOCEepCYHOCTH, Yepe3 TMOA00p COOTBETCTBYIONIMX TEKCTOB JUIA YTCHHS, 3a7ad JJisl pelieHus,
MpOOJIEMHBIX CUTYallUM [ 0OCYKJICHHS B KJIaCCE;

NPUMEHEHUE HAa YypPOKE WHTEPAKTUBHBIX (opM pabOThl y4yalIuxXxcs: HHTEIUICKTYaJIbHBIX, JEIOBBIX,
CUTYaIIMOHHBIX WTP, CTUMYJHUPYIONIUX TO3HABATEIHHYI0 MOTHBAIMIO IIKOJIHHUKOB; JUCKYCCHM, KOTOPBIE
JAI0T YYalIuMCs BO3MOKHOCTh NMPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHUBHOTO JHANIOTa; TPYIIOBON pabOTHI
WM pabOoTHI B MapaxX, KOTOPHIE yUaT MIKOJIBHIUKOB KOMaHHOW paboTe U B3aUMOJICHCTBUIO C APYTHUMH JIC€THMH;



® BKJIIOYCHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOIICPKATh MOTUBALMIO JIETEN K MOJYYEHUIO
3HAHWM, HAJTAKWBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIECHHUM B KJIAcCE€, MOMOTAalOT YCTAHOBJICHUIO
n00poXkenaTeIbHON aTMOc(ephl BO BpeMsl YpOKa,

e opraHuzamnus ImedcTBa, HACTAaBHUYECTBA MOTHBHUPOBAHHBIX M JSPYAUPOBAHHBIX y4YaIIMXCS HaaA HX
HEYCIEBAOIINMU OJIHOKJIACCHUKAMU, JAIOMIETO MIKOJIbHUKAM COLIMAIbHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U
B3aMMHOM IMOMOIIIH;

® WHUIMUPOBAHUE U TMOIJIEPKKA MCCIEIOBATENBCKON NEATEIBHOCTH IIKOJIBHUKOB B pPaMKax peaavu3aldd UMHU
VHIUBUIAYAJIbHBIX W TPYINIOBBIX HMCCICHOBATEIBCKUX ITPOCKTOB, YTO JACT MIKOJbHUKAM BO3MOXHOCTb
IpUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS TEOPETHUECKON MpOOJIEMbl, HAaBBIK TCHEPUPOBAHHUS H
odopmiieHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXKHUTEJIHHOTO OTHOIICHUSI K Uy XKUM HAEsIM, OPOPMIICHHBIM B
paboTax OpYrux MCCiea0BaTeNeil, HABbIK MyOJUYHOIO BBHICTYIUICHUS TIEPE]l ayAUTOPUEH, apryMEHTUPOBaHUS
Y OTCTAaMBAHUS CBOEW TOUKH 3PCHMUSI.



YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OGIIeCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey
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METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metoaudeckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHbIE U
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHUTa 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoa, A.I'BBenenckas «Xumus 11 xnacc: HacTonpHast KHUTA 1S
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 knacc moypounsle mianbl no yueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t
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