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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE CPEIHEr0 00IIEro 00pa3zoBaHus pa3padOTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
®deneparun», TpeOOBaHMWI K pe3yiabraTaM OCBOEHHUS deaepalbHON  00pa3oBaTeIbLHOMN
nporpammel cpennero oodmiero oopazoanus (OOII COO), npeacraBiennsix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctanmapte COO, ¢ yuérom Konmemnmuu mpemnogaBaHus
yuyeOHOro mpeamera «XUMHs» B 00pas3oBaTelbHBIX opraHusanusx Poccuiickoit denepanmu,
peann3yronMX OCHOBHbIE 00PAa30BaTEIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MONOKEHUN «CTparerun
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoja ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XHWMHUHU, K ONPEICIICHUI0 O00IeH
cTpareruu oOy4YeHus, BOCIUTAHUS U PA3BUTHUsS 00ydarolMXcs CPeICTBAMH y4eOHOIo MmpeameTa
«Xumus» g 10—-11 kimaccoB Ha 0a30BOM YPOBHE COCTABWIIM KOHLIENITYaJIbHBIE MOJOXKEHUS
®I'OC COO o B3aUMOOOYCIOBIEHHOCTH IIE€JIEH, CONEpKaHUs, PE3YyJIbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MTOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHuE, IMOIy4aeMO€  BBITYCKHHKaMU  00I1e00pa3oBaTebHON
OpraHu3alliM, SBJIAETCS HEOThEMJIIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpPIIAIOIIMM 3TAallOM pEaM3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME€ XUMHUYECKOro 0O0pa3oBaHUsl. OTH LEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYIbTYpbI
YEJIOBEKa, a TaKXKE DSKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 370pOBbIO H
npupoaHou cpene. Peanusyercs xumudeckoe o0pazoBaHre 00y4arolUXCsl HA YPOBHE CPETHETO
oO1ero oOpa3oBaHMs CPeICTBAMHM y4E€OHOro MpeaMera « XUMHs, COAEPKAHUE U MOCTPOEHUE
KOTOPOTO OMNpEAENICHbl B MPOrpaMMe MO XHUMHHM C YYE€TOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI M B MATEPUAIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOILIUX
Hesieil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro OOIIEero
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOyH POjb B COBPEMEHHOMU
MBWIN3ALMK, B CO3JJaHUU HOBOM 0a3bl MarepualbHOW KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHUpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE 1IEJIOCTHOTO MPEICTABICHUS
00 OKpyXaroleM MHUpE KaK O €IUHCTBE MPHUPOJIBI U YEJIOBEKA, KOTOpoe (OPMUPYETCA B XUMUHU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3U
MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BOBMOXKHBIMU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3aMMONEWCTBYSl C JIPYTMMU €CTECTBEHHBIMM HayKaMu, XHUMHUS cTajna
HEOTHEMJIEMON YacTbl0O MHUPOBOM KyJIBTYpbl, HEOOXOIWMBIM YCIOBHEM YCICIIHOTO Tpyda U
XKU3HHU Kaxa0ro wieHa obuiectsa. CoBpeMeHHasi XUMHMs KaK HayKa CO3MJIaTelIbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelieHue I00ajJbHbIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM, TMHUILEBOM, JKOJIOTUUECKOM O€30MacHOCTU H
OXpPaHbl 3I0POBbS.

B cooTrBeTrcTBUU C OOHIMMHU IEASIMU W TPUHIMIIAMH CPEIHEro o0IIero o0pa3oBaHUS
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIEKYJIBTYPHYIO MOATOTOBKY OOYYarOIIMXCS, HEOOXOAUMYIO UM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B >KHU3HB COLIMYMAa,
NPOAOKEHHST 00pa3oBaHUS B PA3jIMYHbIX O0JIACTSAX, HE CBA3AaHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBimsOmMUMHE  TIpeaMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHuueckas
xumus» 1 «OO011ast 1 HeOpraHUYecKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHUI 110 HEOPTaHUYECKOW XUMHUU (C BKIIFOUEHUEM
3HAHUU U3 OOIIEH XUMUK) U opraHudeckor xumuu. opmMupoBaHUe TaHHOW CUCTEMbl 3HAHUU
Opy U3Y4YEHUHM MpenMeTra o0ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOIro00paszus
BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas XuMmusi» U «O011as 1 HeopraHuyeckas
XUMUS» CPOPMUpOBaAHA B MPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0J/la K M3YYEHUIO



yu4eOHOro Marepuaia W OOyCIIOBI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCSl HA YPOBHE KJIACCUYECKON TEOPHHM CTPOECHHS OPraHUYECKUX COEIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M AIEKTPOHHBIX MPEICTABICHUNA O CTPOEHUU BEIIECTB.
CeneHusa o0 M3ydaeMbIX B Kypce BEIIECTBaX JAOTCA B Pa3BUTUM — OT YIVIEBOJOPOJIOB JI0
CJIIOXKHBIX OHOJIOTMYECKH AKTUBHBIX COEIMHEHHMI. B Kypce opraHm4eckol XMMHUH IMOIY4arOT
pa3BuTHE C(OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00mHIEro oOpa3oBaHWs MNEPBOHAYAIBHBIE
IPEJCTABICHUS O XUMHUECKOH CBSI3U, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOECHUS, O XMMUYECKON PEAKIINH.

Ilon HOBBIM yIIOM 3peHHsl B HpeaMeTe «Xumwusp» 0a30BOTO ypOBHS PaccMaTpUBACTCS
M3yYCHHBIl Ha yPOBHE OCHOBHOIO 0OwIero o0pa3oBaHMs TEOPETUYCCKUH Marepual |
(akTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTHU, B Kypce
«OO0111as1 1 HeopraHu4eckasi XuMHUs» O0y4YaroIIUMCs MPEI0CTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJMYECKOrO 3aKOHA C OOMIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
Iy0)Ke TOHATh MCTOPUYECKOE HM3MEHEHME (PYHKIMI 3TOro 3akoHa — OT o0oOmaromei 1o
OOBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrtemMa 3HaHUM O BaXKHEWINIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKHUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcs B Kypcax 10 m 11  kjaccoB 3reMeHTaMu  COAEpKaHUS, HMEIOIIUMHU
KyJAbTYPOJOTUYECKMH M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBS3M XHMHHM C JPYTMMH HayKaMHd, DPacKpbIBalOT €€ pojib B I[IO3HABATEIBHON U
PAKTUYECKON JESATENHHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKHUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NPOOJIEMax, CBI3AHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIUBATh UH()OPMALIMIO U IPUMEHSATH €€ ISl TOMOJIHEHUS] 3HAHUM, PEIIeHUS
MHTEJUIEKTYalIbHBIX M SKCIIEPUMEHTAJIbHBIX MCCIEN0BaTENbCKUX 3a7ad. B menom copepxanue
y4eOHOro npeaMera « XUMUs» JaHHOTO YPOBHS U3YUYEHUsI OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIMXCcsi MUPOBO33PEHUYECKON OCHOBBI sl TOHUMaHUS (PHIIOCO(CKUX UAEH, TAKUX KaK:
MaTepUaJIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOTO MHpa, OOYCIOBIEHHOCTh CBOICTB
BEUIECTB MX COCTABOM M CTPOEHHUEM, I[I03HABAEMOCTh MPUPOJAHBIX SABJICHUA MYTEM
AKCIIEPUMEHTAa M pEUIEHUS NPOTUBOPEUMH MEXIYy HOBBIMU (DaKTaMu M TEOPETUYECKUMU
NPENNoChUIKAMU, OCO3HAHHME POJM XHWMHHM B PEIICHHH SKOJOTMYECKUX MpoOieM, a TaKkKe
npoOsieM cOEepekeHUsT HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepuaoB.

B mnnaHe pemeHus 3anad BOCHUTAHMS, Pa3BUTHS M COLMANIM3aUMU  OOYyYaroIIUXCS
OPUHATHIE MPOTrPaMMOIl MO XMMHUH MOJAXOAbl K OINPEACNICHUIO CONEpPXKAaHUS M IMOCTPOCHUS
npenMeTa MmpeaycMaTpuBaroT (OPMUPOBAHNE YHUBEPCATbHBIX YUEOHBIX NEWCTBHUM, UMEIOIINUX
0a30Bo€ 3HaUEHUE Ui PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHUs MPoOeM, TIOUCKa, aHalu3a
U 00paboTku uHGOPMALUHU, HEOOXOMUMBIX MJIi NPUOOPETEHHsS] ONbITA NPAKTUYECKOM U
UCCJIeI0BATENIbCKON A TENbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B MMO3HAHUM XUMUHU.

B npakTuke npenojaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, Tak U
Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHUsA, TNpPHU ONPEIACICHUH  COIEpKaTelbHON
XapaKTepUCTUKHU 1eJel W3y4YeHHs] TpelMeTa HalpaBlI€HUEM IEPBOCTEIIEHHON 3HAYMMOCTH
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XUMHUYECKOM HAayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHHUSA, MPAKTUYECKON [eATeIbHOCTH YelloBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOM KylnbTypbl. C METOAMYECKOM TOUKM 3pEHHUs TaKOM MOAXOH K
OTPENEICHHIO IeJIe U3yUeHUs MTPEIMETa SIBIISETCS BIIOJIHE OMPABIaHHBIM.

CornacHO JAaHHOW TOYKE 3PEHHUsS TJIaBHBIMHU LIEJSIMH M3Y4YEHHS MpeAaMeTa «XUMHUsD Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) sIBASIFOTCSL:

e (QopmMupoBaHHE CHUCTEMbl XHMHUYECKMX 3HAHMM Kak BaKHEHIIeW coCTaBIsIoIIeH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
(byHlaMEeHTAJIbHbIE 3aKOHBl M TEOPUM XHUMHH, OCBOCHHE $3blKa HAyKH, YCBOCHHE U
NOHUMAaHUE CYLIHOCTU JOCTYIHBIX OOOOIIEHUI MUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,



e (opMupoBaHHME U pa3BUTHE MPEACTABICHUI O HAayYHBIX METOJaX MO3HAHMS BEUIECTB U
XUMUYECKUX PEaKInuid, HeOOXOMUMBIX NIJISi MPUOOPETEHUSI YMEHH OPUEHTHUPOBATHCS B
MUpPE BEIIECTB U XUMUYCCKHUX SBICHUI, IMEIOIUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MMOBCEAHEBHOM JKU3HH;

® pa3BUTHE YMEHHH U CIOCOOOB [EATEIbHOCTH, CBA3AHHBIX C HAONIOACHUEM W
OOBSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COONIOACHUEM TMpaBui 0e30MmacHOro
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ aTum, conepkarenpHas XapakKTEpUCTHKA LEJIEH W 3aJa4 U3y4YEeHHs MpeIMeTa B
nporpaMMe Mo XMMUHU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMU
B CHUCTEME cpeaHero obmiero oOpa3zoBanusi. CerofHsi B MPENOJABAHUM XUMHH B OOJbIICH
CTeMeHH OTHAETCS TMPENNOYTEeHHE MPAKTHUECKOM KOMIIOHEHTE COAep>KaHUs OOydeHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTeIbHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOpPOM 3HaHMM, a (PYHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U
YMEHUSIMU aKTUBHOTO TIOJNYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATbHON KU3HU IS PEIICHUS
MPAKTHYECKHUX 3a]1a4.

B cBa3m ¢ 3TEM TpH HW3yYCHHH TpeaMeTa «XUMHUS» JTOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TAKUE LETHU U 337a4H, KaK:

amanrtaius  OoOy4yalomuxcs K  YCIOBHSIM JAWHAMUYHO  Pa3BUBAIOIIETOCS  MHpA,
(bOopMHpOBaHUE HHTEJUIEKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOM K C€aM0oOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TPUHSATAIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopMupoBaHue y OOy4aloOmMXCAd KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3IUYHBIX BUIOB JIEATEIBHOCTHU: PEIICHUS MPOoOIieM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpPMAIMK, HEOOXOIMMBIX Jii NPUOOPETEHHS OIbITa
JIeSITEIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TaKXKe JJIA OLEHKU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB W XUMHYECKHUX
IPOLIECCOB HA OPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENLY;

pa3BHUTHE MO3HABATEIHLHBIX WHTEPECOB, WHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH
00y4aroIuxcs: CHOCOOHOCTH CAMOCTOSITENIBHO MPHOOpEeTarb HOBBbIE 3HAHUS IO XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIH30BATh COBPEMEHHBIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH I TTOMCKA M aHan3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMALIUA XHMHYECKOTO
COJIEp KaHMUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIINUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaAOJIOAATEeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, MPH TNIAHUPOBAHUH U TIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcsi yOeKIEHHOCTH B TYMaHHUCTHYECKON HampaBIeHHOCTU
XUMUHM, €€ BaXHOM polM B  pPEIIeHHMH [I00aJbHBIX OpoOJeM  palUMOHAIBHOIO
IIPUPOJIOTIONIB30BaHNs, TOMOJHEHUSI DHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHs, OCO3HAaHHA HEOOXOJUMOCTH OEpeKHOTO0 OTHOIIEHUS K MPUPOAE U CBOEMY
3I0OPOBBIO, a TAaK)KE MPUOOPETEHUS OTBITA UCIIOIH30BAHUS MOMYUYECHHBIX 3HAHUM IS TIPUHATUS
I'PaMOTHBIX PEIICHUHA B CUTYAIUAX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B yueOHOM miaHe cpeaHero oOriero oOpa3oBaHus MpeAMET «XHUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00nacTn « EcTeCTBeHHO-HAyYHBIE TPEIMETHI.

OO0111ee YMCIIO YacoB, OTBEAEHHBIX JJI U3YYECHHS] XUMHUHU, HA 0A30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctarisieT 68 yvacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11
KJjlacce — 34 yaca (1 qac B HEJIEIIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpeqMer opraHndecKkor XUMHH: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE B MOJIYYECHUU
HOBBIX BEIIECTB WU MarepuanoB. Teopus CTpPOEHUSI OpraHMYECKuUX coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJIHMHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o0  KiIaccU(pUKAUM  OpraHUYEcKUX  BemiecTB.  HomeHkmarypa
OpraHUYEeCKUX COCIUHEHMH (CUCTeMaTHdecKas) W TPUBUAIbHBIE Ha3BaHMUS BaKHEHIIMX
MIPEACTABUTENEHN KIIACCOB OPTAHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUCHHS BEIIECTB M UX MPEBPALICHUI: 0O3HAKOMIICHUE C
oOpasliaMy OpraHMYeCKUX BEIIECTB W MaTepuallaMi Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPraHWYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psAd. MeTraH W 3TaH — MpOCTEUIINE
MPECTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJICHUE B IPUPOE, OTyYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUMN PSZl. DTUJIEH U MPONUIEH — MPOCTEUIIINE
MPEICTABUTENN AJIKEHOB: (PU3UUYECKHME U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THAPATAIIUU, OKUCJICHUS U TOJIMMEPU3AIIN ), TOJTyYeHNEe U TPUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u merunOyTtagueH-1,3: cTpoeHHe, BaKHEUINE XUMHUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUININIA TPENCTaBUTENIb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBA (peakUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoenHue, (pumyeckre M XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/IH) NIOJIyYEHUE W NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qu3suuecKkue u xumuyeckue ceotcmea (peakyuu 2an02eHUpOSanUs U HUMpo8anus,), noiyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. [eHernueckas CBsA3b MEXAY YIVIEBOAOPOLAMH,
MPUHAJICKAITUMHA K Pa3IUYHBIM KIJIACCaM.

[TpupoanHbie HCTOUHUKHU YIIIEBOAOPONOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnenune. CrnocoObl miepepabOTKM He(TH: TEeperoHkKa, KpPEeKUHT
(TepMUYeCKUi, KaTaIUTUYECKuH), muponu3. [IpoaykTel nepepadoTku HEPTH, X MPUMEHECHUE
B IIPOMBITIUICHHOCTH U B ObITY. KaMEHHBIH Yyroib ¥ MPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METO/Ibl U3YyUYCHHS BEIIECTB M UX MPEBPALCHUI: 03HAKOMIICHUE C
oOpasiiamMu TIacTMace, KayqykoB U pe3uHbl, Kojutekiuu «Hedtb» u «Yromwy, MmonenupoBanme
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHUE NPAKTHYCCKOW PaOOTHI:
IIOJIyYEHHE DTUJICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WU NPOAYKTOB PEAKIIUM).

Kuciiopoacoaep:xaime oprannyeckue coeAuHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHOM: CTpPOEHUE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (PEAKUMU C aKTUBHBIMU METAJJIaMH, FaJOr€HOBOAOPOJAMHU, TOPEHUE),
IIpUMEHEHUE. BOmOpoaHbIE CBA3M MEXAYy MOJIEKYJaMH CIHUPTOB. JleMcTBHE MeETaHoJa M
ATaHOJAa HA OPTaHNU3M YEJIOBEKA.

MHoroaTtoMHbBIE CHHUPTHL. OTWICHIIMKOIb W TJIUIEPHH: CTpoeHue, (U3UYEeCKue u
XUMHUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO LIEJIOYHBIMUA METAJIaMH, KAU€CTBEHHAs! PeaKLUs




Ha MHOroaToMHble cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue mvLepuHa U
ATUJICHIIIUKOJISL.

®deHo: CTPOCHHE MOJIEKYNbl, (U3HUYECKME U XHUMHYECKHUE CBOMCTBAa. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U xemowusi. DopMmanbAeTuj, aleTadbIerul: CTpOeHUEe, (PU3NUECKUE U
XUMHUYECKUE CBOWCTBA (pPEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIE pEaKIUM),
MOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3MYecKue M XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kjacca KHUCIOT,
peakius yTepuduKanuu), nojrydeHue u npumeHenre. CreapuHoBasi U OJICMHOBAs KUCIOTHI Kak
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEE JICHCTBHUE.

CrnoxxHble 3(Upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. buosgornyeckas poib KUPOB.

VYreBobl: cocTaB, KiaccuuKalys yriaeBoaoB (MOHO-, TU- U ToJucaxapuisl). [Troko3a —
MPOCTEUIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHHSI MOJIEKYNbI, (PU3NUYECKUE U XUMHUYECKUE
cBolicTBa (B3ammoneicTBue ¢ ruapokcuaom wmenu(ll), okuciaeHHe aMMHAYHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHME IVIIOKO3bl), HAXOXKJIEHUE B MPHUPOIE,
npuMeHeHue, onosorudeckas poiib. @orocunTes. OpyKkTo3a KaKk U30Mep IIIFOKO3bI.

Kpaxman u nemmtonosa kak npupojHbie nonuMmepbl. CTpoeHHre KpaxmMalia U IeJUTIOI03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA KpaxMasia (TUIPOIU3, Ka4YeCTBEHHAs PEAKIIMsI C HOIOM).

OKCHepUMEHTAJIbHBIE METOAbl M3YYEHHMs BEIIECTB M HX MPEBpAIEHUN: TPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHbBIC
peakiMy OJHOATOMHBIX CIUPTOB (OKHCIEeHHWE dTaHona okcuaom meau(ll)), MHOrOaTOMHBIX
CUpPTOB (B3auMOJIEHCTBHE DiHIlepuHa ¢ rugapokcunom meau(ll)), anpaerusoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u runmpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga ¢ HOJOM), TPOBEICHHE TMPAKTHUYECKOW paldOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOW peakimuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB MWW MPOAYKTOB PEAKITUN).

A3zoTcoaepxaliie OpraHuyecKue CoOeIMHEHUsI.

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

benku kak mpupojHBIE BBHICOKOMOJICKYNISIpHBIE coenuHeHus. [lepBuyHasi, BTopuyHas |
TpETUYHasT CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBA OCJKOB: THIPOJW3, ICHATYpaIlus,
Ka4eCTBEHHBIC PEeaKITNu Ha OCIIKU.

DOKCTepUMEHTAIbHBIE METOJIbI M3YYCHHs BEIIECTB M WX TMPEBpaIeHUi: HaOIIOIeHuEe U
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypamus OCTKOB MpPHU HarpeBaHUH, IIBETHHIC
peaKIu OSIKOB.

BroicokoMoJieKy/IsipHbIe COeTUHEHH s

OCHOBHBIC TIOHSITHS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHWI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb MOJMMEPHU3AINK, CPEIHssT MoJieKylspHas macca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYIJIIPHBIX COSTMHEHUHN — MOJIMMEPHU3AITUS 1 TIOJTUKOH ICHCAIIHS.

DKCTIEepUMEHTAIbHBIE METOJIbI M3YYCHHS BEIIECTB M UX MPEBPAICHUN: O3HAKOMJICHUE C
oOpasiiamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexXIpeaMeTHbIe CBA3H.

Peanuzanus MexnpeaIMETHBIX CBSI3€W MpU M3YyYEHUM opraHudeckorl xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONIh30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK H
MOHSTUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBICHWE, HAYYHBIM (paKT, THMOTE3a, 3aKOH,
TEOpus, aHalIu3, CHHTE3, KiIacCU(HKAIMs, [ePUOJUIHOCTh, HAOIIONEHUE, H3MEpPEHUE,
HKCIEPUMEHT, MOACITUPOBAHUE.



®dwus3uka: Marepusi, JHEPIrHs, Macca, aroM, OIEKTPOH, MOJIEKyla, DSHEPreTUUECKHUil
YpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, PU3NICCKUE BETUIUHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHu3M, Omocdepa, OOMEH BEIIECTB B OpraHm3me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BeIleCcTBA (OCIKU, YIIIEBOIBI, JKUPHBI, (DEPMEHTHI).

['eorpadus: MuHEpaITbl, TOPHBIE TIOPOIBI, TIOJIE3HBIC NCKOTIAEMEbIE, TOTUIUBO, PECYPCHI.

TexHONOTHsI: MUIIEBIC MPOYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUSI, MOOIIIE CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl W3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMUM

XUMHUUYECKUN 9eMeHT. ArtoMm. Snpo aroma, H30TOMBL. IEKTPOHHAs O0O0O0JIOUKA.
DHepreTUYeCKUe YpOBHH, MOYPOBHUA. ATOMHBIC OpOUTANIH, S-, P-, O- 311eMeHThl. OCOOEHHOCTH
pacrpeiesIieHus: JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTYpaIIHs aTOMOB.

Ilepuonnueckut 3axkoH u Ilepuonnueckas cucrema xumMuueckux siaemeHToB /1. .
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMUYECKHX 3JIEMEHTOB M 00pa3yeMblX HWMH MPOCTHIX M CIOKHBIX
BEILIECTB [0 TPyNIlaM U NepuoaaM. 3Ha4€HUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemiecTBa. XUMHYECKass CBs3b. BHIIBI XUMUYECKOW CBSI3U (KOBaJIEHTHAs
HETOoJIIpHAs W TOJsipHas, MOHHAsA, MeTauimueckas). MexaHu3Mbl 00pa30BaHMsS KOBaJECHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIN U JJOHOPHO-AKIENITOPHBIN). BogoponHas cBsa3s. BaaeHTHOCTS.
DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemiectBa MONEKYASIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTre 0 nUCHepCHBIX cucTemMax. MICTUHHBIE U KOJUTOUIHBIE pacTBOPbI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHkmaTypa HeopraHuYecKux
BemecTB. [eHeTnyeckas CBs3b HEOPTraHMYECKUX BELIECTB, MPUHAJICKAIINX K Pa3IMYHBbIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamnuss XMMAYECKUX PEaKlUid B HEOPTaHUYECKOW U
OpraHUYeCKOM XUMHUU. 3aKOH COXPAaHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALCHHUS
SHEPIUH NPU XUMHUUYECKUX PEAKIUSAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pasiWyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumnueckoe paBHOBecre. DakToppl, BIUSAIOMIME HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas aucconnanus. CuiibHbIe U ciabpie 37eKTponauThl. Cpema BOIHBIX
PacTBOPOB BEILIECTB: KUCJasl, HEUTpaJibHAs, EJIOYHAs.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYEHUS BEUIECTB U UX MPEBPAILCHUI: JEMOHCTpAIIM
tabmun «Ilepuonnueckas cucrema xummuueckux snemeHtoB J[. WM. MenaeneeBa», usydeHue
MoJZieNiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB € MMOMOILIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUYECKOW paboThl «BiusHue pa3nudHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKON PEAKIIUNY.

Pacuérnsle 3anaun.

Pacu€Tel 10 ypaBHEHHSM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXHUMHUUYECKHE
pPacy€ThI, PACYETHI C UCIIOJIBb30BAHUEM MMOHITUS «MACCOBAs JOJI BELIECTBA.

Heopranuyeckasi xXumms



Hemeramner. Ilomoxxenue HemerayoB B llepuoguueckor CcuCTEME XHUMHUYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DuU3MUECKHUE CBOMCTBA
HEMETAIIJIOB. AJUIOTPOIIMS HEMETA/LIOB (Ha MpUMepe Kuciaopoaa, cepsl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/IoB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M WX COCOUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprumMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertasmbl. [Tonoxkenue metaiuioB B [leprogndecko cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHMS DIICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIue
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATpUM, Kajlui, KaJbI[UH, MarHuu,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoObl MOMyUYeHUST MeTAITOB. [I[puMeHeHne MEeTaJIIOB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBpAICHUN: H3y4YCHUE
KOJUIEKITMU «MeTalllibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE ASKCIIEPUMEHTAIbHBIX
3aja4, HaOIMIOJCHUWE M OMNHCAaHWE JECMOHCTPAIlMOHHBIX W  JIAOOpPaTOPHBIX  OIBITOB
(B3auMOICCTBHE THIAPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEHIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IIPUMECH.

XHUMHA U KU3HDb

Ponp xumMun B 00ecTiCUeHUH IKOJIOTHYECKOM, YHEPTETUUECCKOM M TTUIIIEBOM O€30IMacHOCTH,
pa3BuThuu MeauuuHbl. [loHATME O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIui.

[IpencraBmennss 00 OONIMX HAyYHBIX NPHHIUMIIAX MPOMBIIUICHHOTO  ITOJYYCHHS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATEPUAIIOB: BAXKHEUIIME CTPOUTEIIBHBIC MATEPHUAIbI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepuaabl Ui SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHSL U 310pPOBbE 4YEJIOBEKA: MpaBWJIa MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
rpaBuiIa 0€30MMacCHOTO MCIOJIB30BAaHUS MPEMapaToB OLITOBOM XUMHH B TTIOBCETHEBHOM JKM3HH.

MexnpenmMeTHbIE CBA3U.

Peanuzanus MEeXIIpeAMETHBIX CBSI3€W MPU U3yUYEeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCHOMb30BaHUE KakK OOIUX eCTeCTBEHHO-HAyYHBIX
MOHSITHM, TaK W TIOHATHUM, SIBIAIOMIMXCS CHUCTEMHBIMH JJI1 OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4HbIH (aKT, TUIMOTE3a, 3aKOH, TEOpHS,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HAOJIIONECHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHE, SBJICHHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, JHEPTETUICCKUI YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIIeCcTBa, (PU3NUCCKUE BEIMYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHu3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BHUTaMUHBI, 0OOMEH BEIISCTB B OpraHU3Me.

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

TexHoorus: XUMHYECKasA MIPOMBIIUIEHHOCTb, METaJUTyprus, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTepUaoB., CEJILCKOXO3IHMCTBEHHOE MIPOU3BOJCTBO, MUIIEBas
MIPOMBITIICHHOCTD, (hapMarieBTU4YecKass MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETUYECKHUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUAIIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJabTaTaM OCBOECHUS OOYYarOIIMMUCS
IIpOrpamMM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MIPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpPE€ JIMYHOCTHBIX
pE3ylnbTaTOB OCBOCHHS TMpeAMeTa «XUMHS» Ha ypOBHE CpPEAHEro oOIero oOpa3oBaHUs
BBIJICJIEHBI CJIETYIOUIUE COCTABISIOIIHE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKON TPaXTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTENBHOCTH H CAMOONIPEIETICHUIO;

HaJU4re MOTUBALIUU K O0YUYEHUIO;

L[E€JICHANPABICEHHOE PAa3BUTUE BHYTPEHHUX YOEKIECHUI JINYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPaJAULIMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBATHCA B CBOEU JIESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU 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
IPaXKJAHCKOrO0 OOIlEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMU M TpPaBUIAMU TOBEICHMS,
COCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPAa3BUTHUS W HPABCTBEHHOTO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MpEeaAMETa « XUMUSD) OTPaXaroT C(HOPMUPOBAHHOCTD
OMbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolIMXCsl MO pealu3aluuu
MPUHSATHIX B 00IIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0S3aHHOCTEN, YBaXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHUHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENbHOCTH NPHU CO3JAAHMHM y4eOHBIX
MPOEKTOB, PEIIEHUH Y4YEeOHBIX M T[IO3HABATENbHBIX 3a/la4, BBINOJHEHUU XHUMUYECKUX
AKCIIEPUMEHTOB;

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

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMU
XUMUH;

YB)XEHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX SKCIIEPUMEHTATIBHBIX MTOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

UHTEpECca W TI03HABATEIIbHBIX MOTHBOB B IIOJYYEHUM M IOCIEAYIOUIEM aHaJu3e
UH(GOPMALIMK O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUeCTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO OBEACHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSMU, U
OPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHUPYICh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE ITOBEJCHHE M MOCTYNKM CBOHUX TOBAapHUIIEH C MO3WLIHIA
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ATUX NOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:



MOHMMAaHUs LEHHOCTEW 370pOBOTO M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOmroneHns mpaBuil 6€30MacHOTO OOpaIeHus] C BEMIECTBAMH B OBITY, MTOBCETHEBHON
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPaBWJI WHIUWBHAYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIIUSX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIHOJICH;

OCO3HAHMS MOCJEACTBUNA W HENPHUATHUS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aJKOTOJs,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEILCKON JI€SITENBHOCTH,
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 M3YUEHHUIO0 MPOQPECCUil pa3IuyHOrO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM TPpYAa U pe3ylbraraMm TPYIOBOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYaJbHOW TpaeKTOpUU OOpa3oBaHMUS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB M MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ENIECO00PA3HOTO  OTHOIIEHUS K  MPUPOJE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAHUSl  [IMOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX  MOpoOsiieM,  BIUSHHS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOTHOMN U COIIMATBLHOMN CPEIbl;

OCO3HAHUSI HEOOXOIMMOCTH HCIOIb30BAHUS JOCTWIKEHUM XUMHUU IS PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIH30BAHUS;

AKTUBHOTO HETPUSITHUS NEUCTBUNA, MPUHOCSIIUX BPEJ OKpYKalollel MpUpogHOi cpere,
YMEHUSI IPOTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJIEICTBUS
MPEINPUHUMAEMBIX I€MCTBUH 1 MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO IKOJOTHMYECKOTO MBIIUICHHS, YKOJOTUUECKOM KYJIBTYphl, OIbITA
NEATEIbHOCTH  DKOJIOTHYECKOM HaANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCSI UMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

MOHUMAHUS CHENU(PUKY XUMHUM KaK HayKH, OCO3HaHUs €€ posi B (POpMHUPOBAHUU
palMOHANIBHOIO HAYYHOTO  MBIILIEHUS, CO3JaHUM LEJOCTHOTO MPEACTAaBICHHUS 00
OKpYXKaloIlleM MHpE KaK O €IWHCTBE MPHUPOJbI U 4YeJIOBEKa, B IO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH Mpo0IeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHH JIsi COBPEMEHHOM IMBWJIM3AIIUU: B €€
I'YMaHUCTUYECKON HalpaBI€HHOCTU U BaXKHOW POJIM B CO3[aHUM HOBOW 0a3bl MarepuaabHOU
KYJIBTYpbl, pPEHICHUU TI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM M DKOJOTMYECKOM OE30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, 00ECTICUCHUH YCJIOBUHN YCIICIIHOTO TPY/a M SKOJIOTHUUYECKU KOM(POPTHOU >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH: TIOHUMAaHHUSl CYIIHOCTH METOJOB TO3HAHUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS
JUIsL aHanu3a W OOBSCHEHHUS SIBICHHM OKpPYXAIOIIEr0 MHUpa M MPOUCXOASIIMX B HEM
U3MEHEHHUM, yYMEHHUs JieJaTb OOOCHOBaHHBIE 3aKIIIOUEHUSI HA OCHOBE HAy4YHbIX (PAKTOB U
UMEIOIIUXCS TAaHHBIX C LIEJbIO MOTYYEHUs: JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMUMHUYECKHWE 3HAHMS [UJISl pELIeHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM 1O XUMHHM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTIMU;



WHTEpECa K OCOOCHHOCTSM Tpyla B pa3muyHbiX cdepax npodecCruoHaTLHON
TESTETPHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Yy4E€OHOro mnpeameTa «XuUMHUS» Ha YpPOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIMCUUILITHHAPHbBIC
(MexXnpeaMeTHbIe) OOIIeHAyUYHbIE MOHSATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI
MUpa U cneluduKy METOIOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DSHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCleloBaHUE, HAOIIONEHNE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

yHUBEpCalbHble  ydyeOHble  JielicTBUs  (ITO3HABATEIbHbIE,  KOMMYHHUKATHBHbBIE,
perylaTuBHbIC), obOecneunBaroniue (opMupoBaHue (PYHKIIMOHAIBHOW TIPaMOTHOCTU H
COIIMAIbHON KOMITIETEHIIMHM 00Yy4arOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS  MCIOJIb30BaThb ~ OCBOEHHBIE  MEXIUCIUIUTMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B MO3HABATEIbHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMU YYCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JCHCTBUSMH.

OBiajeHne yHNBepPCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBUSI:

CaMOCTOSTENIbHO (DOPMYIIUPOBATh W aAKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarh;

ONpPENEATh LN JIEITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUM HMX JIOCTHXKEHHS,
COOTHOCHUTB PE3YJbTaThl IEITEIHLHOCTU C TOCTABICHHBIMU LEISIMU;

UCIIOJIB30BaTh MPU OCBOEHUM 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBLACISTH
XapakTepHble NPU3HAKKA TMOHATHA M YCTaHABIMBATh HX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TTOHATHS 11 OOBSICHEHHS OTACIbHBIX (PAKTOB U SIBICHHI;

BBIOMPATh OCHOBAHMS M KPUTEPUU MJIs1 KIacCU(UKAIIMU BEIIECTB M XUMHUYECKHX
pEaKLNiL;

YCTaHAaBIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEeMbI€ B XUMUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIeTI, TPEOOpPa3OBBIBATh MOJCIBbHBIC MPEACTABICHUS — XWMHUYECKHH 3HaK (CHMBO)
DJIEMEHTa, XUMHUYecKash (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]ad, MPUMEHSTh Ha3BaHHBIE MOJICTHHBIC
NPEACTABICHUS JJISl BBISIBJICHUS XapAaKTEPHBIX IMPU3HAKOB M3y4aeMbIX BELIECTB U
XUMHUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBUS:

BJIaJI€Th OCHOBAMH METOJIOB HAyYHOIO MMO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIUN;

dbopMynupoBaTh IE€TM W 3aJaud HWCCJICNOBAaHUS, WCIIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TIPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

BJIAJIETh HABBIKAMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS W TPOBEACHUS YUYECHUUYECKUX
OKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHMS  HAOMIOmaTh 3a  XOIOM  IIpoIiecca,
CaMOCTOSITEIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh OOOOIICHHUS] W BBIBOIBI
OTHOCHUTEITFHO JOCTOBEPHOCTH PE3YJIBTaTOB HCCIENOBAaHUS, COCTAaBISAThH OOOCHOBAHHBIN
OTYET O MPOJIETaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUUYECKON HCCIIENOBATENbCKOW W TMPOEKTHOW JesATEIHHOCTH,
MIPOSIBIIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJ0B MTO3HAHUSI.

3) padora ¢ unpopmanmei:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPoOpMAIMKU (HAYYHO-TIOMYJIApHas
JUTEpATypa XHMHYECKOIO COJEp)KaHWs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHAJIM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTB;

(GopMynupoBaTh 3arpochl U NPUMEHATH pa3jiHYHbIe METOJbI NMPU TMOHUCKE U OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TOUCKOBBIX CHCTEM,;

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

WCIIOJIb30BaTh HAay4HbIM S3BIK B Kaue€CTBE CpPEACTBA MpHU padoTe C XHUMHYECKOU
uH(pOpMaIUEil: MPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKne M MaTeMaTh4yecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISTHOCTH.

OBiageHue yHMBepCAJbHbIMM KOMMYHUKATUBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaeMOW TEMbI B XOZ€ AUAJIOra W/WIH TUCKYCCUH,
BBICKA3bIBATh HJEH, (OPMYIUPOBATH CBOM MPEMJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHHUS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON AESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAaHMSI TTO3ULIUM B X0J1€ 0OCYXKJEHUSI 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTEJIbHO TJIAHUPOBATh U OCYLIECTBISATH CBOIO MO3HABATENIBHYIO ESITEIBHOCTb,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajaraeMblii aJITOPUTM JE€HCTBUIA MPU BBIMOTHEHUH YYEOHBIX U UCCIEAOBATEIbCKHUX 3a/1a4,
BbIOMpAaTh Haubosee 3(hPEeKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM MOTYyYEHUS HOBBIX 3HAHUM
O BEILIECTBaX U XMMUYECKHUX PEAKLUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckast XMMUs OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUH O XHUMHUUYECKOM COCTABISIONIEH €CTECTBEHHO-
HayyHOW KapTHUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIIGHUM TPHUPOJbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJABTYPbhl JTUYHOCTH, €€ (PYHKIMOHAJIbHOW TPpaMOTHOCTH, HEOOXOIUMOW st
pelieHnss MPaKTUYECKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPELE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUN DJIEMEHT, aToM, OJJICKTPOHHass o0O00JI0YKa aroMa, MOJIeKyla,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XHUMHUECKas CBS3b, CTPYKTypHas ¢opmyna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (hyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHs, HU30MEpbI, TOMOJOTHYECKUUN pSI,
TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOA U a30TCOAEpKaLUE COCIUHEHUsI, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYISPHbIE COEIUHEHMS); TEOPUM M 3aKOHbI (Teopus
CTpO€HHUsI oprannueckux BemecTB A. M. byTiepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SA3BIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAILKUE B
OCHOBE MOHUMAHUSI MPUYUHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBICHUM, (DAKTOIOTHYECKUE
CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU BaXKHEHIINX
OpraHUYeCKUX BEUIECTB B ObITY U MPAKTUYECKON EATEILHOCTH YETIOBEKA;



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHbIE  MPU3HAKH  MOHATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOILME MOHITHS MPU ONMHCAHUU
COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpamEHHOW) (QOPMYII OpPraHUYECKUX
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH MOJIEKYII
OpraHMYeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCT, ~ YMEHUW  yCTaHABIUBaTb  MPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO MX COCTaBy M CTPOCHHUIO K OIpeneiEHHOMY KJaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHMS), JaBaTb KM Ha3BaHMS IO CHCTEMAaTHYeCKOU
Homenkiarype (IUPAC), a Takke mNpuBOOUTH TpUBUAIBHBIC HAa3BaHUS OTHCIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTUICH, STUICHIIIUKOIb, TIUIEPHUH, (EHOT,
dbopmanpaerua, auneTaidbAerull, MypaBbHHAs KHUCJIOTA, YKCyCHash KHCIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIIIOK03a, (PpyKTO3a, Kpaxmall, [EeJUTI0I03a, NIULHH);

c(hOpMUPOBAHHOCTh YMEHUSI ONPENECIATh BUIbl XUMHYECKOH CBS3M B OpPraHUYECKHX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHUSI TEOPUU CTPOEHUS OPTraHUYECKHX
BemiecTB A. M. bytnepoBa 1j1s1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapakTE€pU30BaThb COCTaB, CTPOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIIACCOB OPraHUYeCKUX
BelecTB (METaH, 3TaH, ITWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTaauen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJEIu]l, MypaBbUHAs U
YKCYCHasl ~ KHUCJIOTBI, [JIIOKO3a, Kpaxmayi, IeJUI0I03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUN ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX opmy;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaATh HCTOYHHMKHU YIVIEBOJOPOAHOTO ChIPbS
(HedTh, MPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPepadOTKH M MPAKTHUYECKOE MPUMEHEHUE
MPOAYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUW NPOBOAMUTH BBIYHMCICHHS MO XUMUYECKUM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAaX
HAayYHOIO MO3HAHUS, HUCIHOJIb3YEMbIX B XMMHHM NpPH HM3YyYEHUHU BEIIECTB U XUMHUYECKHX
ABICHUA  (HAOMIOneHHe, U3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XWMHUYECKHE 3HAHUS JUIsl MPUHATHUS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O00OpYAOBaHHMEM, a TaKXke TMpaBuiia OOpalleHuss C BeELIECTBAaMHU B
COOTBETCTBUH C UHCTPYKIHUSMH IO BBITIOJHEHHUIO TAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHINOJIHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHrs OpraHUYeCKUX BEIEeCTB MPHU HArpeBaHUM, MOJYyUYEHUE STUJIEHA M U3y4YEHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, AeHAaTypalus OENKOB Mpu
HarpeBaHWM, LIBETHbIE pEAKIUK OETKOB) B COOTBETCTBMM C TPABUJIAMH TEXHUKH
O0e3omacHOCTH TMpu OOpalleHWH C BelEeCTBAMHM M Ja0OpaTOpHbIM  00OPYIOBaHUEM,
IOPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (OpME 3alucH ypaBHEHUU
COOTBETCTBYIOLIUX Peakuil U (OpMYIUpPOBaTh BBIBO/IBI HA OCHOBE 3TUX PE3YNBTATOB;

c(OpPMUPOBAHHOCTh YMEHMHM KPUTHUUECKH aHAIM3UPOBATh XMMHUECKYI0 HH(POpMAIHIO,
NOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (cpencTtBa MaccoBol uHpopMmanuu, HHTepHeT u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHMI COOMIONATh MpaBUA SKOJIOTMYECKH LEJIECO00pPa3HOIo
NOBEIEHUSI B OBITY M TPYIOBOM JEATENBHOCTU B IIEJIAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpY>Karolen IPUPOIHON CPENbl, 0CO3HABATh ONACHOCTH BO3ACUCTBUS HA KUBbIE OPraHNU3MBbI
ONPENENEHHBIX OPraHUYECKUX BELIECTB, NMOHMMAs cMbIca nokaszarens IIJIK, moscHATe Ha



npuMepax CHocoObl YMEHBIICHHS M MPEJOTBpAIICHUS HUX BPEIHOTO BO3AEUCTBUS Ha
OpraHU3M YEJIOBEKa;

U1 O0Y4arOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE NMPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKUX SBICHUII;

JUTSL CHETBIX W CAa0OBHAAIINX OOyYarOMIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucteMy ob6o3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE pE3ynabTaThl OCBOECHHUS Kypca «OOIIass W HeOpraHuyeckass XHUMHs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKOH COCTaBJISIONICH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XWUMHHU B TO3HAHWW SIBICHWUW MPUPOILI, B (OPMUPOBAHHUH
MBIIUICHUAS W KYTbTypbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHrsT TPaKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY
3I0pPOBBIO M IPUPOJTHOM CpELIE;

BJIAJICHUE CHCTEMOW XHMHWYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATHS (XMMHYECKHIA SJIEMEHT, aTOM, MU30TOI, S-, P-, - 2JIEKTpOHHBIE OPOMTAIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJEHTHOCTH, AMEKTPOOTPHULIATEILHOCTD, CTEIIECHb
OKHCJICHHS, XMMHUYECKasi CBsI3b (KOBaJICHTHAsi, WOHHAs, METaJUIMYecKas, BOAOpOMHAs),
KpUCTAJUIMUECKasi pPEmIETKa, THUIBI XUMHUYECKUX PpEaKIUW, pacTBOpP, DIICKTPOJIUTHI,
HEAIEKTPOIUTHI, SJEKTPOIUTHUECKAsT JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklMi, XUMHUYECKOE€ paBHOBECHE); TEOPUU U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKOM Jaucconuanuu, nepuoamdeckuid 3akoH [[. WM. MenpaeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUM MPU XUMUUECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUM, MHPOBO33PEHUECKUE 3HAHUS,
JeXKale B OCHOBE IMOHMMAHUS TPUYMHHOCTA U CHUCTEMHOCTH XHMHUYECKUX SIBICHUMH,
(aKTONOTrMYEeCKUE CBEJIEHUd O CBOWCTBax, COCTaBe, IOJY4YEHHMHM U  0O€30MacHOM
WCIOJIb30BAHUM  BAXXHEWIIUX HEOPTraHWUYEeCKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEeSATENbHOCTH YEJIOBEKa;

cOpMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTEpHbIE  TMPU3HAKU  TOHATHIM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U MX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIOJIH30BaTh XUMUUECKYIO CUMBOJIMKY JJISI COCTABJICHUS
?nopMyn BCILIECTB U YPAaBHCHUN XUMHUUYECKUX PEaKIMH, CUCTEMATUYECKYI0 HOMEHKJIATypy
IUPAC) u TpuBHManbHBIC HA3BaHWS OTACIBHBIX HEOPTaHWYCCKHX BEIICCTB (YrapHbBIA Tas,
VIJICKUCIIBIA Ta3, aMMUaK, ramiéHasl u3BeCTh, HeTalléHas U3BECTh, MUThEBasl CO/la, MUPUT U
IpyrHe);

c(hOpMHUPOBAHHOCTh YMEHUM ONPEACNIATh BAJICHTHOCTh M CTENEHb OKHCICHUS
XUMUUYECKHUX DJIEMEHTOB B COCIUHEHUSX Pa3JIMYHOTO COCTaBa, BHUJ XHMHYECKOM CBS3U
(KoBajieHTHAas, HOHHAS, METAJJTNYECKas, BOJOPOAHAs) B COSAMHEHUSX, TUIT KPUCTAILTNYECKON
pPEHIETKM KOHKPETHOTO BellecTBa (aromMHas, MOJEKYJIsSpHas, HMOHHAs, MeTajuIndeckas),
XapakTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTraHUUECKUX COSAMHEHUI;

chOpMHUPOBAHHOCTh yYMEHUU YCTAHABIWMBAaTh MPUHAJICKHOCTh HEOPraHUYECKHUX
BEIIECTB 10 UX COCTABY K ONPENEIEHHOMY KJIAcCy/TpyIle COeAMHEHUH (MPOCThIE BEIIeCTBA —
METaJUTbI U HEMETAJLIbI, OKCUIbI, OCHOBAaHMS, KUCIIOThI, aM(OTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH paCKphIBaTh CMBICH Mepuoandeckoro 3akona JI. .
MengeneeBa W JEMOHCTPUPOBaTH €r0  CHUCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
IPOTrHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUIN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKHUX eMEHTOB 1—4 nepuoaos llepuonnueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCHOIb3ys HOHATUS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUUCCKHE
YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEMHEHUH IO nepuogaM U rpynnam [lepuoanueckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, IMOATBEPKIATH CYLIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXIy HEOPTraHMYECKUMH BEIIeCTBAMH C TIOMOIIBI0 ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU TI0 PA3THIHBIM
MpU3HaKaM (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3((hEKTy peakiium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpaTUMOCTH  PEaKIHWH, YyYaCTHIO
KaTain3aTopa);

c(hOpMHPOBAaHHOCTh YMEHUW COCTABISATh YPABHCHHUS PEAKIUA pPa3IUIHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHUS pPEaKIMii MOHHOTO OOMEHA, YYMTBIBAasl yCIIOBHUS, TPU
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOIUTH PEAKINH, TOATBEP)KIAIOIINE KaueCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPTAaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HWOHBI,
MIPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMHA IOCPEACTBOM COCTABIECHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaKuui;

c(hOpMUPOBAHHOCTh YMEHUM OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU pEeaKIUU
OT pa3JInYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XMMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKaIUe B
OCHOBE  IPOMBIIUIEHHOTO  TOJYYEHHS CEpPHOM  KHUCIOThI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIUHUCICHUS C HCIOJIb30BAHUEM TMOHSATHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWW Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Uiy 00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, PEBPAILCHUA U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHU COOTIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
7a00paTopHBIM  OOOpYIOBaHWEM, a TaKXe IMpaBwia oOpalleHus C BelecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM IKCIICPUMEHT
(pa3noxkeHue TMEpPOKCHJa BOAOPOJAa B MPUCYTCTBUU KaTallu3aTopa, OMNPEIETICHUE Cpeabl
pPacTBOPOB BEIIECTB C IIOMOIIBI0 YHHBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3JTUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kKapOOHAT- W XJIOPUI-AaHUOHBI, HAa KAaTHOH aMMOHHUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad Mo TemaMm «Metawiby U «HeMeTtaiibl») B COOTBETCTBUU C
MpaBWJIaMM TEXHUKH O€30MaCHOCTH MpU OOpallleHUH ¢ BEIIeCTBAMH U J1abOpaTOPHBIM
000pynOBaHUEM, MPEICTABIATh PE3ylbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpPaBHEHUH COOTBETCTBYIOIIMX peakiuid M (OpMYIMpPOBaTh BHIBOALI Ha OCHOBE JTHX
pEe3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HMHGOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICcTBA MAacCOBOM KOMMYHUKaiuu, VHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIaTh TMpaBUia JKOJOTHUECKH IIe]eCco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JCATEIBHOCTH B IEJSX COXPAHEHUS] CBOETO 3I0POBbS U
OKpY>Karollel MpUPOAHOMN Cpe/lbl, 0CO3HABATH ONACHOCThH BO3JCHCTBUS HA JKUBBIC OPTraHU3MBbI
ONpPEACIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens I[I/IK, moscHsATh Ha npuMmepax
crocoObl YMEHBIIEHUS W TPENOTBPAIlEHUs] HMX BPEAHOTO BO3AEHCTBHUS Ha OpPraHU3M
YEJI0BEKA;

JUTsl 00y4aroIIMXCsl ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbs: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CHa0OBUAAIIMX OOY4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUYCUHYI cucTeMy o0Oo3Hauenuid JI. bpains s 3andcu  XUMUYecKux  (Hopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMBbl Koutpoasusl | Ipakruyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoi Xxumuu. Teopust CTpOeHHs
1.1 PEIMET Op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHblE YITIEBOAOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrineBoAOPOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl . HOPOA s 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yriaeBo10pObl 2 bu6mmoreka L1OK https://myschool.edu.ru/
[TpupoHbIe NCTOYHUKY YTIICBOAOPOIOB U UX
2.4 prpon e HOPOA 3 1 bub6mmoreka 1{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Paznen 3. Kuciiopoaconep:xaiue opranudeckue coeJuHeHust
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBble kucaoTsl. CioxkHbIE 3(pUpbI 1 bubnuoreka LHOK https://myschool.edu.ru/
3.3 VYrneBoabl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBL. AMHHOKHUCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Utoro mo pazgeny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 ITnactmaccel. Kayayku. Boiokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJlIeKTpoHHbIe (L (ppoBbIe)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6mmoreka IIOK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB 4 bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [1OK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 Hemeramisr 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 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIE U (PPOBbIE
Tema ypoka 0 42COB p ungp
n/n Jara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [Ipenmer oprannueckoil XuMuu, €€ BO3HUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust ctpoeHus oprannyeckux coequnenuii A. M. bytneposa, eé
2 P P P yIIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE MOJOXKEHUS
[TpencraBnenue o kiiaccu(ukaluy opraHuyeckux Bemects. Homenkiarypa
3 P ¢ p P 1 bubauoreka IIOK https://myschool.edu.ru/
(cuctemaruueckas) ¥ TpPUBHAIbHBIC Ha3BaHUS OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuotexa LIOK https://myschool.edu.ru/
5 Meras 1 3TaH — NpoCTENIINE ITPEACTABUTEIMN AJIKAHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
6 AJTIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEACTABUTEIN AIKEHOB 1 bubmmoteka IIOK https://myschool.edu.ru/
8 [TpaxkTrueckas pabora Ne 1. «IlonydyeHue sTuIeHa U U3y4EHHE €0 CBOWCTB)» 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnOyraguen-1,3. Ilonydenue
9 yral yral v 1 bu6mmoteka 1{OK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa M PEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTHIIEH — MPOCTEHTIHNI TPEICTABUTEIb aJTKUHOB
11 Bpluncnenus o ypaBHEHHUIO XUMUUYECKON PEaKLIUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 ApeHbl: 6eH30I1 U ToJTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['eHeTH4eCcKas CBSI3b YIIIEBOAOPOIOB, TPUHAIIICIKAITUX K PA3TMUHBIM
13 A HOPOA puHal = P 1 bubmoreka [1OK https://myschool.edu.ru/
KJ1accam
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB: MPUPOIHBIN Ta3 U TOMYTHEIE
14 PHp 4 AOPOI . PHpo vt 1 bub6mumoteka 1HOK https://myschool.edu.ru/
He(TsAHbIE ra3bl, HeQTh U NPOIYKTHI €€ MepepadoTKH
[IpruponHble HCTOYHUKH YIIIEBOJOPOJAOB: IPUPOAHBIN a3 U MOMYTHBIE
15 prpon I HOpOA PHPOI Tt 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu
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16 KonTpomnsHas pabota mo pasaeny «YIieBoIopOab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenpHble OIHOATOMHBIE CIUPTHI: METAHOJ U ATaHOJ]. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUICHIJIMKOIb U TIIULIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
DeHoJI: CTPOCHUE MOJIEKYIbI, PU3NUECKUE U XUMUUECKUE CBOMCTBA,

19 P yet, 1 BuGnuorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruasl: GopMaIbAeTH]l U aleTanbaeriua. AleTOH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OaHOOCHOBHBIE MpeieNibHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pelt P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [TpakTrueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KHUCIOTHI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEACTABUTENIH BBICILIUX

23 P pedl 1 bubmuoreka L1OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbL1a Kak COJIM BBICIITUX KAPOOHOBBIX KUCIIOT, KX MOIOIIIEE JICHCTBHE 1 bu6mmoreka I1{OK https://myschool.edu.ru/
CrnoxHbIe 23UPHI KaK MPOU3BOAHBIC KAPOOHOBEIX KHCIOT. [ mapoims

25 butp POHSBOHEIE Kap P 1 Bubmorexa LIOK https://myschool.edu.ru/
CJIO’KHBIX 3(UPOB

26 Kupsl: runponus, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubmuoteka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxkHeiine npeacTaBuTeNN: IIIOKO3a,

27 g Purcan pe 1 bubmuoreka L1OK https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxman 1 nemnosno3a Kak IpUpOJHbIE TIOJTUMEDHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponpHas pabora no pazneny «Kucnopozaconepxaiiue opraHnyeckme

29 P p pasaeiy POACOREPHAtL p 1 bubnuoreka IIOK https://myschool.edu.ru/
COCTMHECHUS

30 AMUJHEBI: METHUIAMUH U aHUJIUH 1 bubnuoreka IIOK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P A 1 bubmoreka I1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKY/ISPHBIE COEUHEHUS 1 bubnuoreka I{OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1 bubmmoteka [{OK https://myschool.edu.ru/
OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIUHEHUH.

34 A yup A 1 bubmoreka [1OK https://myschool.edu.ru/
[InacTmacchel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlara
Ne DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka 0 1acoB H3y4eH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 bubnmoreka ITOK https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB

2 P p . . 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, uX CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX JIEMEHTOB U UX

3 COCIMHEHUH 10 TPpyIIaM U MepuojaM. 3Ha4YeHUE EPUOANIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKuX d1eMeHToB .M. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XMMHUUYECKasi CBSA3b, €€ BUJIbl; MEXaHU3MbI

4 p N ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBaJIEHTHOU cBs3U. BogopoaHas cBs3b
BanentHoctb. DnekrpoorpunarenbHocTh. CTeneHb okuciaeHus. Bemecra

5 POOTP 1 bubmuoreka L1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS
[TonsiTve 0 nUCHIEPCHBIX cUCTEMAaX. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 105151 BEIIECTBa B PaCTBOPE
Knaccudukanns 1 HoMmeHKIIaTypa HEOPraHMYECKUX COCTMHEHUH.

7 ¢ P P 1 bubmoreka 11OK https://myschool.edu.ru/
['eneTnyeckas CBSI3b HEOPraHMUYECKUX BELIECTB, PA3IUUYHbBIX KJIACCOB
Knaccudukarus XUMHUYECKUX pPeaKIMii B HEOPTaHUYECKON 1 OpraHu4ecKon

8 XUMHH. 3aKOH COXPaHEHUS MAacChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
MIPEBPAICHHS YPHEPTUU TIPU XUMUUYECKUX PEAKITUIX

9 CxopocTts peakiun. O0paTuMbie peakiui. XUMHUECKOe paBHOBECUE 1 bubmmoteka IIOK https://myschool.edu.ru/
[TpakTrueckas pabota Ne 1. «BnusiHue pa3inuuHbix (aKTOPOB Ha CKOPOCTH

10 P . P P ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
XUMHUYECKON peakium»
OnekTponutryeckas auccoruanus. [lIoHsTHe 0 BOJOPOIHOM MOKa3arese

11 (pH) pactBopa. Peakuuu nonnoro ooMeHa. [ uapoian3 opraHuuecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEILIECTB
OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu. [lonarue o0 anexTponuse

12 . p P 1 bubmumoteka 1HOK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 KonTpomnsHas padota no pazaeny «TeopeTnueckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/



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

Meraiuel, ux nojioxxeHue B [lepruoguyeckoin cCHCTEME XUMHYECKHUX

14 anemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTpOCeHUS aToMOB. O01IIHe 1 bubmoreka [1OK https://myschool.edu.ru/
($u3HYEeCKHe CBONCTBAa METAIIJIOB

15 CruiaBbl METAJIOB. DJIEKTPOXUMUYECKUHN P HAIIPSYKEHUN METaJIJIOB 1 bubnuoreka LIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAIUIOB (HAaTPpUU, Kanuil, KaJIbIUi

16 ' ; : (arpuii : : 1 Bu6miorexa L{OK https://myschool.edu.ru/
MarHui, aIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U KX COCTUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYCCKHE CBOMCTBA IUHKA, KejIe3a U MX COCAUHCHUN 1 bu6moreka I{OK https://myschool.edu.ru/
[Ipaktiueckas padora Ne 2. "Penienne 3kCriepuMeHTaJIBHBIX 3a1a4 10 TEME

19 P " P P 1 bubnuoreka IIOK https://myschool.edu.ru/
«MeTab»
Hemeramibl, ux nonoxkenue B [lepuonnyueckoil cuCTeME XUMHYECKUX

20 ’ P 1 bubnuoreka L1OK https://myschool.edu.ru/
anemeHToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB
duznyecKrue CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS HEMETAIIIIOB (Ha IIpUMeEpe

21 P (112 pinep 1 Bu6miorexa L{OK https://myschool.edu.ru/
KHCIIOpoJa, cepbl, hocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TFAJIOTEHOB, CEPhI M X COCAMHEHUN 1 bu6moreka 1{OK https://myschool.edu.ru/

23 XUMHYECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTNHEHUN 1 bubmuoreka LIOK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUSA U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 IIprMeHeHne Ba)XKHENINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
0O0001eHne U cucTeMarn3anysa 3HaHuil Mo reme «HeMmeranisny.

26 BblynciieHys 1o ypaBHEHUAM XUMHUYECKUX PEaKU U TEPMOXUMUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl
[TpakTudeckas padora Ne 3. «Permenne skCriepuMeHTaIbHBIX 3a]1a9 110 TeMe

27 " P " P P 1 bubnmnoreka IIOK https://myschool.edu.ru/

Hemerannsr"»

28 KontponbsHas pabora no temam «Metaisi» u «Hemetanabi» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heopranuueckue u opranuueckue KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHbIe HEOPTraHMYECKUE U OPTaHUYECKUE COCTMHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnueckas CBSI3b HEOPraHUYECKUX U OPTaHUUYECKUX BEILIECTB
Pose xuMun B 00€eCIIEeYeHUH DKOJIOTMYECKON, DHEPTETUUYECKON 1 ITUIIIEBON

31 > OHEp 1 buo6moteka 1HOK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTUN MEIULIUHBI

32 [IpencraBnennst 00 0OMIMX HAYYHBIX MPUHIIMIIAX TPOMBIITUICHHOTO 1 bubnmoreka ITOK https://myschool.edu.ru/
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MOJIy4CHUA BaKHEHIITHX BC€HICCTB

33 YenoBek B MUpE BEIIECTB U MaTEpUAJIOB 1 bubmmoteka [IOK https://myschool.edu.ru/
34 X¥MHS U 37J0pPOBbE YEIOBEKA 1 bubnuoreka I{OK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OGIIeCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkimmonepHoe obuectBo «M3narensctBo «IIpocBenienne

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

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus MeTtoanueckoe mocooue — 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, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MpOBEpOUHbIE 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'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast kKHUTa 115
yuutens». Yacts 2 — M.: Jlpoda, 2022 rox.

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 kinacc noypounsie riansl no yueouuky O.C.I'abpuensna,
I".T"JIbicoBoi» - Bonrorpaa» Yuntens 2018rog.

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

9.9. O.C.I'abpuensz, U.I.ocTpoymM0oB « XuMHUYECKHI SKCTIEpUMEHT B 1ikoiie 11 kmacey; - M.

Hpoda. — 2019 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XuMus» 1 caldT s yuutens «5 uay
Ha YPOK XHUMHH»

http://him.1september.ru Enunas xomtekuus L{OP: TIpeameTHas KomIeKIus « X UMD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIC SKCIIEPUMEHTHI:

XUMMUL. KOJIJIeKHI/ISI Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO nmoprajia



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

http://www alhimik.ru Beepoccuiickast onuMnmana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannueckast XuMusi: 3J€KTPOHHBINA YU4eOHUK JUTS CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIEKTPOHHBIN YIeOHHK

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

http://www.chemistry.ru JlucraHimoHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






