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MOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpeIHEro o01ero oopa3oBanus pa3padoraHa Ha OCHOBE
@®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBanuun B Poccuiickoi
Oenepanun», TpeOOBaHM K pe3yiabraraM OCBOeHUs (enepalbHONM  00pa3oBarenbHON
mporpamMmMbl cpezuero obmero odpasosanus (POI COO), npencraBienHHpix B denepanbHOM
rocyaapctBeHHOM obpasoBarenbHoM cranaaptre COO, ¢ yuérom Konnenmuu mnpemnomaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoin Penepanuu,
peaTn3yIoIIMX OCHOBHBIE 00pa30BaTeNbHBIE MPOTPaMMBbI, 1 OCHOBHBIX MoOJ0xkeHUN «CTpareruu
pa3BuTus BocnuTanusi B Poccuiickoit ®@eneparuu Ha nepuon Ao 2025 roma» (Pacmopsbkenue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MNpOrpaMMbl MO XHWMHH, K ONPEIEICHUIO0 OOIIeH
CTpaTeruv OOy4eHHs, BOCIIUTAHUA U PA3BUTHUA O0YJAIOMIMXCSI CPECTBAMHU Y4eOHOTO TpeaMeTa
«Xumusi» g 10—-11 kmaccoB Ha 0a30BOM YpOBHE COCTABWIM KOHLIENTYaJIbHBIE MOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COIEpKaHUs, pPE3YJIbTaTOB OOy4YeHUS U
TpeOOBaHUIA K YPOBHIO MOJATOTOBKH BBITTYCKHUKOB.

XuMHYecKoe  00pa3oBaHUE, IOJYy4aeMO€  BBITYCKHUKAMHU  00I€00pa30BaTeIbHON
OpraHu3alliy, SBISETCA HEOTHEMIIEMOM YacTbl0 HUX 00pa3oBaHHOCTH. OHO  CHYXHUT
3aBEpPIIAOIIMM 3TallOM peaM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
IIEHHOCTEH, TMPUCYIIUX IIEJIOCTHOW CHUCTEME XUMHUYECKOro o00pa3oBaHMs. OTH IIEHHOCTHU
KaCaroTCsl MO3HAHMS 3aKOHOB MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS M OOLIEH KyIbTYpbl
YeJIOBEKa, a TAaKXe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/J0POBBIO U
OpUPONIHOH cpene. Peanusyercs XxumMuueckoe oOpazoBaHuEe 00YYarOIMXCsl HA YPOBHE CPEAHErO
oOurero oOpa3oBaHMs CPEICTBAMU YUEOHOrO MpeaMeTa «XHUMHUs», COlepKaHUE U MOCTPOEHUE
KOTOPOTO OIpEACICHbl B MpOorpaMMe MO XUMHUU C Y4€TOM crenu(puKd HayKu XUMHUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI U B MATEPUAIbHOM KU3HU OOLIECTBA, & TAKKE C YUETOM OOIIMX
Hesne U MPUHLHUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPEeIHEro OOIIero
oOpasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAET 0COOYIO pPOJib B COBPEMEHHOM
IUBWIN3ALMM, B CO3/IaHUM HOBOW 0a3bl MarepHalibHON KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(dbopMUpOBaHUE PAMOHAIBHOIO HAYYHOTI'O MBILUIEHUS], B CO3/IaHUE I[EIOCTHOIO MPEACTaBICHUS
00 OKpYyKarolleM MHUpE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpoe (GOpMUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O COCTaBA OKPYKAIOLIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U
MEX1Yy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BOBMOKHBIMH OOJIACTSIMU MMPUMEHEHUS.

TecHOo B3auMOIENCTBYd C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHS CTala
HEOTHEMJIEMOI YacThbl0O MUPOBOW KYJIBTYpPbl, HEOOXOIHWMBIM YCIOBHEM YCIEUIHOTO Tpyda M
KU3HU KaXJ0ro wieHa obmiectBa. CoBpeMeHHas XMMHUS Kak HayKa CO3MJIaTelIbHAsl, KaK HayKa
BBICOKUX TEXHOJIOI'MI HaIlpaBJieHa Ha pelleHHe M00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YeJIOBEYEeCTBA — CBIPhEBOM, HIHEPreTUUECKOW, MHUIIEBOM, JKOJIOIMYECKOd Oe30MacHOCTH U
OXpPaHbl 3J0POBBSL.

B coorBercTBUM ¢ OOUIMMHU MLENSIMH W TPUHLMIIAMH CPEIHEro OoOIero oOpa3oBaHUSs
conepxkanue npeamera «Xumus» (10—11 kiaccel, 0a30BbIM yPOBEHb N3YUEHHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY OOYYaroluXcsi, HEOOXOMUMYIO UM JIJIs
BBIPA0OTKH MHUPOBO33PEHYECKUX OPHEHTHPOB, YCIEIIHOIO BKJIIOUEHHUS B KU3Hb COLIMYMA,
NPONODKEHUST OOpa30BaHUS B PA3IMYHBIX OOJACTSAX, HE CBS3aHHBIX HEMOCPEICTBEHHO C
XUMHUEN.

Cocrapnsaomum  nipeaMera «XuUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusi» U «OO011ast 1 HeOpraHUYecKasi XUMHUSI», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUSI KOTOPBIX
SBJIIFOTCSI OCHOBBI 0a30BOM HAYKHW: CUCTEMA 3HAHUM 110 HEOPraHUYECKON XMMHH (C BKITFOUEHHUEM
3HAHWM U3 00IIel XUMHUHN) U opraHudeckor xumuu. OopMHUpOBaHUE JAHHOW CHCTEMbl 3HAHUHN
Opyu HU3YyYEHHM MNpeAMeTa O0ecreynMBaeT BO3MOXXHOCTb PACCMOTPEHHUS BCETO MHOIrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHSATUN, 3aKOHOB M TEOPUI XUMHUHU.

Crpykrypa conepxanus KypcoB — «Opranudeckas Xxumus» u «OO01as 1 HeopraHudeckas
XUMUS» c(POPMUPOBaAHA B TIPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0JA K W3YUCHHIO
yueOHOro Marepuaia u OOyCIIOBJIE€HA HMCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWM Ha



OMpENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYEeCKOM XHMHUHU BEIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTraHUYECKUX COCAUHEHHM, a
TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX M 3JEKTPOHHBIX IMPEACTABICHUI O CTPOECHUU BEILIECTB.
Ceenenus 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAlOTCs B Pa3BUTUU — OT YINIEBOIOPOIOB 10
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHM4eckoi XMMHH MOTy4aroT
pa3BuTHe C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHWs TMEpBOHAYANIbHbBIC
NPECTABICHUSI O XUMUYECKOM CBS3H, KIIACCU(DUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKIINU.

[Ton HOBBIM YIJIOM 3pe€HHSI B TpeaMeTe «XHUMHs» 0a30BOr0 ypOBHS pacCcMaTpHUBAETCS
U3YYCHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsI TEOPETHMUYECKUN Marepuan u
dakTomornueckue CBEACHHUs O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeOpraHuyeckass XUMus» 00y4YaroIUMCs TIPEOCTABIISETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOI0 3aKOHA C OOIIETEOPETHUECKHMX U METONOJOTMYECKUX IO3ULIUH,
IyO’ke MOHATh HCTOPUYECKOE W3MEHEHHEe (YHKIMM ATOro 3akoHa — OT 0000Imaromen 10
OOBSICHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnasa cucrteMa 3HaHWM O BaXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX H
NPUMEHEHHH, a TAK)KE O XUMUYECKUX PEaKLHIX, X CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercss B Kypcax 10 w11 KJaccoB d2jeMEHTaMU  COJACpP)KAHHUSA, HMEIOIIUMHU
KYJABTYPOJIOTUYECKUN ¥ TPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAHHIO
B3aUMOCBSI3M XHMHUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poib B IO3HABATEIIBHOW U
NPAKTUYECKOW JCSATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX MPOOIEMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITMBATh MHGOPMAIIUIO U IPUMEHAThH €€ JUIsl TIOTIOIHEHUS] 3HAHUM, PEIICHUS
UHTEJUIEKTYAJIbHBIX U AKCIIEPUMEHTAJIbHBIX HMCCIIENOBATEIbCKUX 3a7ad. B 1enoMm copep:kaHue
y4e0HOTO mpenMera «XuMUs» JaHHOTO YPOBHS U3YYEHUSI OPUEHTHPOBAHO HA (DOPMHUPOBAHUE Y
00y4aromuXCsi MAUPOBO33PEHYECKON OCHOBBI /1T TOHUMaHUS (HUIOCOPCKUX HJEH, TAKUX Kak:
MaTepuaIbHOE SIUHCTBO HEOPTAHMYECKOTO M OPTaHUYECKOTO MUPA, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB HX COCTAaBOM M CTPOCHUEM, I03HABAEMOCTh NPUPOAHBIX SIBICHUW NyTEM
AKCIIEPUMEHTA M pEHICHUS TPOTHUBOPEYMI MEXIy HOBBIMHU (haKTaMH MU TEOPETUYECKUMU
NPEINOChUIKAMH, OCO3HAHWE POJIM XWMHUUA B PENICHWH SKOJOTHMYECKUX MPOOIeM, a TakKke
npoOsieM cOepeKeHUsT IHEPTEeTUUYECKUX PECYpPCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJIOTUU U
MaTepuaioB.

B mnane pemeHuss 3a1ad  BOCHHUTAHMS, PAa3BUTHS M COLMAIM3aLUUA  OOyYarOIIMXCS
MPUHATBIE MPOrPpaMMON MO XMMHUU TOIXOAbl K OINPEACICHUIO COACpPKaHUS U MOCTPOCHUS
mpenMeTa MpenycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCAIBHBIX yUEOHBIX JACHCTBHUI, UMEIOIINX
0a30BOe 3HAUEHUE JJIS1 PA3IMYHBIX BHUJIOB JEATEIHHOCTU: PELICHUs MpoOIeM, MONCKa, aHaIn3a
U 00paboTKM uH(OpPMALUK, HEOOXOMUMBIX [UIsI MPHUOOPETEHHs OMbITAa MPAKTUYECKOH U
HCCJIEI0BATENIbCKON AESATEIbHOCTH, 3aHUMAIONIEN BaXKHOE MECTO B MIO3HAHUH XUMUH.

B mpakTtuke nmpenonaBaHus XMMUHU KaK Ha yPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHus, TaK U
Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHus, NpPH ONPEACICHUH  COAEpkKAaTeIbHON
XApaKTepUCTUKHU ILeJIe M3y4eHHs NpeaMeTa HamlpaBlI€HUEM IEPBOCTEINIEHHOW 3HAYMMOCTHU
TPAAULIMOHHO TNpHU3HAETCA (OPMUPOBAHHE OCHOB XHUMHYECKOW HAayKM Kak 00JacTu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW IEATEIbHOCTH YEIOBEKa M KaK OAHOrO W3
KOMIIOHEHTOB MHUPOBOM KyiabTypbl. C METOOAWYECKOW TOYKH 3pEHUs TAaKOM TMOAXOX K
OIPEACIICHUIO 1IeJIe U3YUEHUS TPEIMETA SBIISETCS BIIOJHE ONPABIAHHBIM.

CornacHo MaHHOW TOUKE 3PEHUsl TJIIaBHBIMU LEISMH WM3y4YeHUs npeaMera «XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBisttoTCS:

e (GOpMHUpPOBAHME CHUCTEMbl XHUMHUYECKUX 3HAHMM Kak BaXHEHIIEH CcocCTaBIsIONIEH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOW JIeKaT KIIFOUEBBIE TMOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEHN UX PAa3BUTHS U CTAHOBIICHHUS,

e (GopMHUpPOBaHUE U PA3BUTHUE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIui, HeOOXOAUMBIX JIS MPUOOPETEHUsI YMEHUM OPUEHTHPOBATHCS B



MUPE BEIIECTB M XUMUYECKUX SBJICHHUM, IMEIOIINX MECTO B MPHUPOJE, B MPAKTUICCKON U
TIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HaOIIOJICHUEM W
OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COONIOEHNEM TMpaBuil 0Oe30macHOro
oOpallieHus C BeIeCTBaMHU.

Hapsimy ¢ aTuM, comepkarenbHasi XapakTepUCTHKA IEIeH W 3a7ad U3ydeHUus mpeaMeTa B
nporpamMme 1o XMMHUHW YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTEME CpemHero obOmiero oOpasoBaHus. CerofHs B TpenofaBaHUM XUMHUU B OOJbIIEH
CTCTIEHH OTHAETCS TPEANOYTCHHE TNPAKTHUYECKOW KOMITOHCHTE COACepX aHUs oOydeHus,
OPHMEHTUPOBAHHOW HA TMOATOTOBKY BBIIYCKHHKA 00I1€00pa30BaTeIbHON  OpraHu3allui,
BJIAQJICIONIETO HE HAOOpOM 3HAHMM, a (PYHKIIMOHAJIBFHON IPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMU aKTUBHOTO TOJMYYE€HUS 3HAHUN M MPUMEHEHUS] UX B PEaNbHOW KU3HU ISl PEUICHUS
MIPAKTUYECKUX 3a]1au.

B cBi3u c 3TUM TpH U3ydYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEee 3HaueHue
PUOOPETAIOT TAKKUE 1EIH U 3a7a4H, KaK:

aganTanys  OOydYarOIIMXCS K  YCJIOBHSIM  JIMHAMMYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHME WHTEUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSATEIHLHOMY MPHUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAITUSX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOy4arolmUXCs KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIETEHITUH),
UMEIOIUX YHUBEPCAIBHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUJIOB JIEATEILHOCTU: PEIICHUS MPoOiIeMm,
MOWCKa, aHajau3a W 00paboTku WHGOpMAIMK, HEOOXOMUMBIX MJisi MPUOOPETEHUS OIbITa
JESTENBHOCTH, KOTOpasi 3aHMMAET BAa)KHOE MECTO B MO3HAHWW XHWMHH, a TAKXKE JJI OLIEHKH C
MO3UIUN  DKOJIOTMYECKONM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOIIECCOB HAa OPTaHW3M YE€JIOBEKA U MPUPOTHYIO CPEMY;

pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4alomuXCcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIC 3HAHUA 1O XUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHBIEC WH()OPMAIIOHHBIE
TEXHOJIOTHH JIJIS TIOMCKA U aHan3a YYeOHOW W HAYYHO-TIOMYISIPHOU HH(POPMAITUH XUMUIECKOTO
COZIEp KaHNUS,

dbopMUpOBaHHUE U pa3BUTHE Yy O0YUAIOMIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIITUICHMUS,
HAOIOMATeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOphIE OCOOCHHO HEOOXOMUMBI, B
YaCTHOCTH, TIPH [UTAHUPOBAHUH ¥ [IPOBECHIY XUMHUYECKOT0 SKCIICPUMEHTA;

BOCIIUTaHHE Yy OOy4YaroOMMXCs YOCKAEHHOCTH B TI'yMaHHCTHYECCKOW HAIPaBICHHOCTH
XUMHUH, €€ BaXHOW pOIM B  PEIICHHM DIOOATBHBIX  MPOOJEM  PAIMOHAIBHOTO
MIPUPOIOIOIE30BAHMSI, TOMOJHEHHUSI YHEPTETHUECKUX PECYpCOB U COXPAHEHUS TPHPOTHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOAUMOCTH OEpPEKHOrO OTHOMICHHWS K TIPUPONE U CBOEMY
3II0POBBIO, & TAK)KE TMPUOOPETCHHSI OMBITA UCIIONH30BAHUS TTOTYUYCHHBIX 3HAHUU JJIST TIPUHITHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B ydeOHOM mnane cpemHero obmiero oOpa3oBaHUs MpenMeT «XUMHsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOM o0acTi «ECTECTBEHHO-HAYYHBIC TTPEAMETHIY.

OO6miee 9KCIIO YacoB, OTBEAEHHBIX I W3YYCHHS XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
o011ero O6pa30BaHI/IH cocTaiser 68 wacos: B 10 knacce — 34 waca (1 gac B Henemio), B 11
KJiacce 34 yaca (1 qac B HEJIETIIO).



COAEPXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperudyeckue OCHOBbI OPraHUYeCKON XUMMHU

[Ipenmer opraHnyeckor XMMUHU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B MOIYYEHUU
HOBBIX BEIIECTB M MarepuanoB. Teopus CTpPOEHUsS OpPraHWYECKHMX coeauHeHnit A. M.
bytnepoBa, e€ ocHOBHbIe monokeHUs. CTpyKTypHble (OpPMYJIbI OPraHUYECKHX BEIIECTB.
T'omonorusi, nzomepusi. XuMHAYECKasi CBA3b B OPraHUYECKHX COCIUHEHUSX — OJUHAPHBIC U
KpaTHbIE CBA3HU.

[IpencraBnenue o  kiaccupukaluu  OpraHMueckux  BemiecTB.  HomeHknarypa
OpraHUYECKUX COCAMHEHUM (cUcTeMaTHdyeckas) W TpUBHAJIbHBIE Ha3BaHUS Ba)KHEUIIINX
MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCIEPUMEHTAIBHBIC METO/Ibl MU3YYEHHUSI BEIIECTB U UX MPEBPALICHUI: O3HAKOMIICHUE C
oOpasiaMu OpraHMYEeCcKUX BEIIECTB U MaTepuajaMyd Ha MX OCHOBE, MOJICIUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAONIOICHWE U ONUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB IO
NPEBPAILEHUI0O OpPraHMYEeCKUX BEIIEeCTB IMpPU HarpeBaHuM (TUIaBlieHHWE, OOyIIMBaHUE U
ropeHue).

YriieBoaopoasbl

AJIKaHbI: COCTaB U CTPOEHUE, TOMOJOTMYECKHW psiA. MeTraH W 3TaH — MNpOCTEHIIne
NpeICTaBUTENN aJKaHOB: (PU3WYECKHME M XMMHUYECKHE CBOMCTBAa (peakuuH 3aMelieHusi U
TOpEeHMUs ), HAXOXKJIEHHE B PUPOJIE, TOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUN PSAA. DTUJIEH U MPONWIEH — MPOCTEHIINE
NPECTAaBUTENN AJIKEHOB: (pU3MYECKHe W XMMHYECKHE CBOMCTBA (peakluy TUIPUPOBAHUA,
raJIOreHUPOBAHUS, THIpATAIlMH, OKHCICHUS U MOJIMMEPU3AIIN), TOIy4YeHUE U PUMEHEHHE.

Ankanuensl: OyragueH-1,3 u meTunOyraaueH-1,3: cTpoeHue, BaKHEHUIINE XUMUYECKUE
CBOICTBa (peakius noaumepusanuu). [lonydeHre CHHTETUYECKOTO KayqyKa U PE3UHBI.

ATNKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKUH psa. AUETUIEH —
NPOCTEUIINN TPEACTABUTENh AQJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUYECKHe
CBOICTBa (peakiMy TUIPUPOBAHUSA, TaJIOTCHUPOBAHUS, THApATAIlMU, TOPEHHUS), TTOyYCHUE U
IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pumyeckue M XUMHUYECKHUE CBOMCTBA (peakiuu
rajoreHUpOBaHUs U HPITpOBaHI/Iﬂ) MOJIyYEHUE U MpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuieckue ceoUCmea (peakyuu 2ai02eHUpO8arUs U HUMPOBAHUsL), NOTyYeHUE U
npumenenue. 'TOKCUYHOCTh apeHOB. [eHeTnueckas CBsI3b MEXAY YIVIEBOIOPOJIAMH,
NPUHAIIEKAIINMEI K PAa3JIMYHBIM KJIaCCaM.

[IpuponHbie UCTOUHUKHU YIIIEBOAOPOAOB. [IpupoaHbIii ra3 U MOMyTHHIE HE(PTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxkaenue. CrnocoObl miepepaboTKu HedTH: TeperoHka, KpEeKUHT
(TepMUYEeCKH, KaTanuTUdecKuil), nuponus. [IponykTel mepepaboTku HEPTH, UX IPUMEHEHHUE
B IIPOMBIIINICHHOCTHU U B ObITY. KaMEHHBIH yroyib v MPOIYKTHI €T0 MepepadboTKH.

DKCIEPUMEHTAJIbHBIE METOJIbl M3YUYEHHUS BEIECTB U MX MPEBPALICHUN: 03HAKOMJIEHUE C
oOpasliamMu TuIacTMacc, KayqykoB U pe3uHbl, kKomuiekiuu «Hedtb» u «Yromaby», MmojgenupoBanue
MOJIEKYJl YIJIEBOJIOPOJOB M TaJOT€HONPOU3BOIHBIX, TMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJyYEHUE STUIICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérneie 3anaun.

Boerunciiennsi 1o ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOIUYECTBA
MCXOTHOTO BEIIECTBA WM MPOAYKTA PEAKIMU IO W3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

Kucaopoacoaepxamnue oprana4eckie CoeAUHHEHHU s

[IpenenvHbIE OAHOATOMHBIC CHOUPTHL. MeTaHOT W JTAHON: CTpoeHue, (puzuyeckue u
XUMUYECKHE CBOICTBA (PEAKIUHA C aKTUBHBIMH METAJIJIAMU, TAJIOT€HOBOJOPOAAMHU, TOPEHHUE),
IpUMeHEeHUE. BomopoaHbie CBA3M MEXAY MOJEKyJIaMH CchnupToB. JleHcTBHE MeTaHona |
3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbI€ CIUPTHL. DTWICHIIMKOIb W TIUIEPUH: CTPOCHUE, (Pu3nyYecKue W
XUMUYECKHE CBOWMCTBA (B3aUMOMEICTBHE CO IIEIOYHBIMUA METAJUIaMU, KaYeCTBEHHAs! peaKIus




HAa MHOTOATOMHBIE CIUpThI). JlelicTBHEe HAa opraHuU3M uejoBeka. [IpuMeHeHHWe TIHIepUHA |
ATUJICHIITUKOJIA.

@deHo: CTPOCHHWE MOJICKYNbI, (U3MYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunbel U Kemowusvl. DopManbAeTHI, aleTalbIeTHI: CTPOCHHE, (U3HYECKUE U
XUMHYECKHE CBOWCTBA (pEaKIMKM OKHUCJICHHS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PEAKITHH),
MOJTYYCHHUE U PUMEHEHHE.

OmHOOCHOBHBIE TIpEETbHBIC KapOOHOBBIE KUCIOThI. MypaBbUHAS U YKCYCHAs! KUCJIOTHI:
CTpoeHHe, (U3MYECKHEe W XMMHYECKHE CBOHCTBA (CBOWMCTBa, OOIIME I Kjacca KHCTIOT,
peakuus dTepuuKaIum), IoJydeHue u npuMeHeHrne. CTeapruHOBast M OJICMHOBAsT KUCJIOTHI Kak
MIPEICTAaBUTENIN BBICIIMX KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee IEeUCTBHUE.

CrnoxHble 3UPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCJIOT. [ MAPOIN3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus xupos. [IpumeneHune :kupoB. bruonornyeckas poiab KUPOB.

VYmeBoabl: cocTas, kiaccudukaiys yriaeBoaoB (MOHO-, TU- U Moiaucaxapuabl). [Troko3a —
MIPOCTEHITNKA MOHOCAXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJBI, (PU3MUCCKUE M XUMHUYCCKUC
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM menu(ll), okucienne aMMHUa4HBIM PAacCTBOPOM
okcuga cepebpa(l), BoccTaHOBIeHHME, OpOXEHHE TIVIIOKO3bI), HAXOXKJICHHE B MPUPOIE,
npuMeHeHue, ouonorudeckas poib. dorocunTe3. PpyKTo3a Kak U30MEP ITIOKO3BI.

Kpaxman u nemitonosa kak npupoaHsie noauMepsl. CTpoeHHe Kpaxmaia U HEJUTION03bI.
duznyeckre 1 XUMUYECKUE CBOMCTBA KpaxMaia (THUIPOIu3, KAYeCTBEHHAs! PeaKklus C UOJIOM).

DKCIepUMEHTAJIbHBIE METO/bl W3YYE€HMsI BEIIECTB M HUX MPEBPAILCHUN: MPOBEICHUE,
HAOMIOIEHNEe U ONMHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAaUYE€CTBEHHbIE
peakIuyu OJHOATOMHBIX CIUPTOB (OKUCIEHHE AdTaHona okcugaoMm Mmenu(ll)), MHOroatoMHBIX
crnupToB (B3auMojeicTBue muiepuHa ¢ ruapokcunom menu(ll)), ampaerugor (OKuUcICHHE
aMMHaYHBIM pacTBopoM okcuaa cepeopa(l) m rumpoxcumom wmenu(ll), B3aummopeiicTBre
Kpaxmayia C HOIIOM), TPOBEJEHUE MPAKTHUYECKONM paboThI: CBOWCTBA pPAacTBOpa YKCYCHOMU
KHUCTIOTHI.

Pacuérnbie 3amaum.

Bolunciiennsi 1Mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM NPOAYKTA PEAKIUU O HM3BECTHBIM Macce, O00bEMY, KOIUYECTBY
OITHOTO U3 UCXOIAHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

A3zoTconepkaiine OpraHn4eCcKre COeIUHEHUS.

AMHMHOKHCIIOTBI Kak amQOTepHble oOpraHuueckue coenuHenus. DOuzuveckue u
XUMHYECKUE CBOMCTBA aMHUHOKHCIOT (Ha TpHUMeEpe IVIMIMHA). buomornyeckoe 3HavYeHHE
aMHUHOKUCIOT. IlenTtuabl.

benku kak mpuUpojHBbIE BBHICOKOMOJIEKYISApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XMUMHYECKHE CBOMCTBA OENKOB: THUIPOIU3, IACHATYpAaIMs,
KaueCTBEHHBIEC PEAKIIMK Ha OCJIKH.

DKCIepUMEHTAJIbHBIE METO/Ibl M3YYECHMsI BEIIECTB M MX TPEBpAICHUM: HAOIIONEHUE U
OMHMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OENKOB IMPU HArpPEBAHWH, IIBETHHIC
peaKIuu OCIIKOB.

BricokoMoJieky/IsipHbIE COeTHHEHN S

OCHOBHBIC TIOHSTHSI XMUMHH BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMED, IMOIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJWMEpPHU3alluM, CPEIHSS MoJeKyispHas macca. OCHOBHBIE
METOJIbl CHHTE3a BEICOKOMOJIEKY/ISIPHBIX COSTMHEHUH — MOJIMMEPHU3AIIHs U TIOJTMKOH ICHCAIINS.

DKCIIEpUMEHTAJIbHBIE METO/IbI M3YUYCHHS BEIIECTB M MX MPEBPAIECHUN: O3HAKOMIICHHE C
oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KayUyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MexXnpeaMeTHbIX CBSA3EH MPU U3YyYEHUH opraHuyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HMCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaK H
TOHATUH, SBISIONINXCS CUCTEMHBIMH [JISi OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHUS: SBIICHWE, HAy4YHBIA (DAKT, TUIIOTE3a, 3aKOH,
Teopus, aHaiu3, CHUHTE3, Kiaccudukaius, TMEePUOJUIHOCTh, HAOTIONCHNE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.



®u3nka: Marepus, BSHEpPrus, macca, aroM, OSJEKTPOH, MOJEKyJa, 3IHEPreTUUYeCKUui
YPOBEHB, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIUUUHBI U
eIMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (pPOTOCUHTE3,
OMOJIOrMYeCKH aKTUBHBIE BelllecTBa (O€NKH, YITIEBO/IbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MOJE3HbIE UCKOMIAeMbl€, TOILIMBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PallMOHATIBHOTO MUTAHUS, MOIOIINE CPEICTBA,
JEKapCTBEHHbIE U KOCMETHMYECKHE IIpernaparbl, Marepualbl M3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIIACC
OBIIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUH

XUMHUYECKUN dneMeHT. AtoMm. Sapo aroma, wH30TONbl. JEKTPOHHAs 00O0JOYKa.
DHepreTUuecKre YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- aneMeHnThl. OCOOEHHOCTH
pacnpeneneHus JIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJNeKTpOHHAsI KOH(UTYpallis aTOMOB.

ITepuonnueckuin 3axkoH u Ilepuonmnueckas cucrema XuMuueckux siemeHToB . .
MenneneeBa. CBsi3b IEPUOAWYECKOrO 3akoHa M Ilepmonnueckoil CHCTEMBI XUMUYECKUX
anemeHntoB [[. M. MeHaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMUMHYECKHUX SJIEMEHTOB M O0pa3yeMbIX HMHU TMPOCTBIX U CIOXKHBIX
BELIECTB IO rpynmaM U MepuosiaM. 3JHaY€HUE EPUOUIECKOro 3aKOHa B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BuIbl XMMHUYECKON CBsI3M (KOBaJEHTHas
HEenoJsipHasi W TMOJsIpHAs, HOHHAs, MeTajuindeckas). MexaHnn3mbl 00pa30BaHUs KOBaJIEHTHOU
XUMHUYECKOU CBA3U (OOMEHHBIN U JTOHOPHO-aKIenTopHBIN). Bogopoanas cBs3bk. BajgeHTHOCTD.
DnexkTpooTpularebHOCTh. CTeneHb OKucaeHus. MIoHbI: KaTHOHBI 1 AaHHOHBI.

BemecTtBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA COCTaBa
BEUIECTBA. TUIBl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUTMYECKON PEHIETKH.

[TonsiTHe o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOMIHBIE pacTBOPBI. MaccoBas 105
BELIECTBA B PACTBOPE.

Knaccudukamuss Heopranumueckux coenuHeHuil. HomeHkarypa HeopraHW4ecKHX
BelIECTB. [eHeTnueckass CBA3b HEOPraHUYECKUX BEIIECTB, NMPUHAICKAIIUX K Pa3IMYHBIM
KJlaccam.

Xumuueckas peakius. Krnaccupukanus XUMUYECKHX pPEaKlUid B HEOPTraHWYECKOW U
OpraHUYECKOW XUMHUH. 3aKOH COXPaHEHHUs MAacCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIrUHU NPU XUMUUYECKUX PEAKLIUAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (paxTtopoB. OOparumble peakiuu.
Xumunueckoe paBHoBecue. DaKTOPHI, BIMAKOIIAE HA COCTOSHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpunuwmn Jle Ilarense.

OnexrponuTndeckas auccouuanus. CuibHble U ciadbie AekTponuthl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAsl, HEUTpaJbHAs, IIEI0YHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METObl M3Y4YEHHUS! BEUIECTB U WX IPEBPAILCHUI: TEMOHCTpaLMs
tabmun «llepuommueckas cucrema xumudeckux sneMmeHToB [[. M. MenneneeBay, n3ydeHHe
MOJIeJIell KPUCTAIUIMYECKUX PEMIETOK, HAOMIONEHWE M OMHMCAHWE JIEMOHCTPAIMOHHBIX H
71a00paTOpPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B MPHUCYTCTBUHM KaTaln3aropa,
ONPENEIIEHNUE CPEAbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO UHAUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEJEHUE MPAKTUYECKON paldoThl «BnusHue pa3nuuHbIX (aKkTOpOB HA
CKOPOCTb XUMUYECKOW pEaAKIUN.

Pacuérneie 3amaun.

Pacu€rel 10 ypaBHEHHSIM XHMUYECKHX pEaKIud, B TOM YHCIE TEPMOXHUMHUYECKHE
Pacy€Thl, PaCYETHI C UCIIOIB30BAHUEM MOHSITUS «MACCOBast 10JIs1 BEIIECTBAY.

Heoprannuyeckasi xumust



Hemerambl. [lonoxenue HemeramioB B llepuonuyeckoid cucteMe XUMHUYECKUX
anementoB J[. M. MenpneneeBa u 0COOCHHOCTH CTpoeHHUs aroMoB. du3znueckue CBONCTBA
HEMETaJNIOB. AJIJTOTPOIUS HEMETAIIIIOB (Ha MpUMeEpe KUCIopoa, cephl, pocdopa u yriiepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETa/uIoB (rajoreHoB, cepbl, a3ora, ¢ocdopa,
yoiepoga Y KpPEeMHHsSI)) M HUX COCIUHEHUH (OKCHUIOB, KHUCIOPOACOAEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETMHEHU).

[IprmeHeHnEe BaXKHENIIINX HEMETAIIOB U UX COCAUHECHUMN.

Merasel. [lonoxenue metaiuioB B [lepuoguueckor cucteMe XMMUYECKUX AIIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. OoOiue
¢usnueckue cpoiictBa MeTayyioB. CIiaBbl METAJIOB. DNEKTPOXUMHUECKUN Psijl HAPSKEHUN
METAaJIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIIUX METAJJIOB (HATpWM, Kajduil, KalbIMi, MarHuw,
AJTIOMUHUH, IIUHK, XPOM, JK€JI1€30, ME/Ib) U UX COCTUHCHUM.

O6mue crnocoObl moaydeHus MeTaiioB. [IpruMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl HW3YyYE€HHUS BEHIECTB M WX MPEBPAICHUN: H3YYEHUE
KOJJIEKIIMU «MeTalibl U CIUIaBbl», OOpa3loB HEMETAJUIOB, PEUICHHE HKCIEPUMEHTATbHBIX
3aja4, HaOIIONCHHWE W  ONHCAHUE JEMOHCTPAIlMOHHBIX U  JIaOOpPaTOpHBIX  OMBITOB
(B3auMoOpeCcTBUE TUIPOKCHIA AJTIOMUHMS C PACTBOPAMM KHUCJIOT U IEJI04YeH, KaueCTBEHHbIE
pEeaklMMi Ha KaTHOHBI METAILJIOB).

Pacuérnnle 3amaun.

Pacuérsl maccel BelecTBa mWiM 00bEMa ra3oB IO HW3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Uiu 00bEMY OIHOIO M3 YYacTBYIOIIMX B PEAKIMU BEIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKLUU, €CJIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponp xuMuun B 00ecriedeHrH 3KOIOTMYeCKOM, YHEPreTUYECKON 1 MUIIEeBOM 0€30MacHOCTH,
pa3BUTUM MeOULMHBL. [loHSATME O HAyYHBIX METOAAX MO3HAHUS BELIECTB U XUMHUYECKUX
peaKIid.

[IpencraBnenus 00 OOHMIMX HAy4YHBIX MPUHIHUIAX [POMBIIUIEHHOTO TMOTY4YEHUs
BaYKHEUILINX BELIECTB.

UenoBek B MHUpPE BEIIECTB M MaTEPHUANIOB: BAKHEHUIINE CTPOUTEIbHBIE MaTEpHalbl,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKH, CTEKJIO, KepaMHKa, MAaTe€pualibl ISl 3IEKTPOHUKH,
HaHOMAaTepHaJbl, OPraHUUYECKUE U MUHEpaIbHbIE YIOOPEHUSI.

XuMHUSL U 3J0pOBbE YEJIOBEKA: IMPaBWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENAPATOB,
npaBmiia 0€30MaCHOT0 UCTIOIb30BaHUS MPENapaTroB OBITOBOM XMMUHU B MIOBCETHEBHON KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MeXIIpeIMETHBIX CBSI3€H MPU U3yYEHHUH OOIIEH U HEOPTraHUYECKOM XUMHUH B
11 kmacce OCYHIECTBISIETCS Yepe3 MCIOIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYUYHBIX
NOHATUWA, TaK W TMOHATHH, SBISAIONIMXCSA CUCTEMHBIMH IS OTHEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOI'O [IUKJIA.

OOmme ecTecTBEeHHO-HAYyYHbIE TOHSATHS: HAy4HbIH (aKT, TUNOTE3a, 3aKOH, TEOpHs,
aHanW3, CHHTE3, KiIacCU(PUKaIus, TMEePUONUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJEITUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, YHEPrusl, Macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOIl,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, YHEPTETUUYECKUN YPOBEHB, BEIIECCTBO, TEJIO, 00bEM, arperaTHoe
COCTOSTHHE BEIIECTBa, (DU3NYECKUE BETUIMHBI U SAUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorusi: knmerka, opraHusM, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHBIE TTOPOJIBI, TIOJE3HBIE NCKOTIaeMble, TOIIMBO, PECYPCHI.

TexHonorusi:  XUMUYECKass  MHPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOIACTBO
CTPOUTENBHBIX MaTepHUaoB., CEJIIbCKOXO351CTBEHHOE IIPOU3BOJICTBO, MULLEBas
MIPOMBIIIJIEHHOCTh, (hapMarieBTU4YecKass MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETUYECKHUX
MpenaparoB, NPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, AJIEKTPOHHAS! IPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTHUH.



ININIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyJarOUUMUCS
IPOrpaMM CPEIHEro o0Iero oopa3zoBaHus (JIMUYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM).
Hay4yno-meTronnueckoii OCHOBOHM it pa3palOOTKH IUJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
IPOrpaMM CPEIHETO OOIIEro 00pa3oBaHUs SBISETCS CUCTEMHO-ACATEIIbHOCTHBIN TTOIXO]I.

B coorBercTBUH € CUCTEMHO-AEATEIBHOCTHBIM MHOAXOAOM B CTPYKTYpPE JUYHOCTHBIX
pPE3yABTaTOB OCBOCHUS TMpeAMeTa «XHMHS» Ha YPOBHE CpEIHEro o0Imero o0pa3oBaHUS
BBIJICJICHBI CIIEIYIOIIME COCTABIIAIOIINE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCHMCKOM T'PaKIaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONIPENEIEHUIO;

HaJIMYHe MOTHBAIIUU K O0Y4YECHHUIO;

I[EJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOKICHUN TUYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH ¥ UCTOPUYECKUX TPATUIIUNA 0a30BOM HAYKW XUMUMU;

TOTOBHOCTb U CIOCOOHOCTH OOYyYalOIIMXCS PYKOBOICTBOBATHCS B CBOEH JIEATEIIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYLIIUMH LEIOCTHOM CHUCTEME XHUMHYECKOTO
o0pa3oBaHus;

HAJM4YUEe MPABOCO3HAHMS SKOJIOTUYECKOW KYIBTYpbl M CIIOCOOHOCTH CTAaBUTh LEIU U
CTPOUTH KU3HEHHBIE IIAHBI.

JInyHOCTHBIE PE3YNIBTATBl OCBOCHUS MpeaMera «XHUMUsS» JOCTUTAlOTCS B EIMHCTBE
y4eOHOM U BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBHUM C T'yMaHUCTUYECKUMH,
COLUMOKYJIBTYPHBIMHM, JyXOBHO-HPABCTBCHHBIMU LIEHHOCTSAMU M UACAIAMU POCCUUCKOTrO
rPpaXIaHCKOrO0 OOIIECTBa, MPUHATHIMM B OOIIECTBE HOPMaMH M MpaBUJIaAMU IOBEJICHHUS,
CIIOCOOCTBYIOIIMMH ~ TpOIEccaM  CaMOIO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO
CTAHOBJICHUS IMYHOCTH O0YYarOUIUXCA.

JIM4HOCTHBIE PE3YAbTAThl OCBOCHUS MPEAMETa «XUMUS OTPAXKAIOT CHOPMUPOBAHHOCTD
OMbITA TIO3HABATENBHON M MPAKTHUECKOM JEATENbHOCTH OOYYaloIMXCA MO pean3aluu
MPUHATHIX B OOIIECTBE LICHHOCTEMN, B TOM YKCJI€ B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUA:

OCO3HaHMS O0YYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS
K 3aKOHY Y MPaBONOPSIIKY;

MPEACTABIEHUA O COLUAJIBHBIX HOpMAaxX M MPABUJIAX MEXKJIUYHOCTHBIX OTHOLICHUW B
KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMpPU CO3JAaHUU Y4eOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX U T[I03HABATENIBHBIX 3a/1a4, BBINOJHEHUH XUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTryMEHTHI
JIPYTuX NpU aHAJIU3€ PA3JIMUHbBIX BUJIOB YUEOHOM JIEATEIIbHOCTH;

2) NaTpMOTHYECKOr0 BOCIIMTAHUS .

LEHHOCTHOI'O OTHOILIECHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUI0 OTEUYECTBEHHOM
XUMUH;

YBaXXEHUS K TPOIIECCY TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JIOCTHXKCHUSI HAYKU €CTh PE3YJIbTaT JJIMTEIIbHBIX HAOIIOICHUM,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBLHBIX TOUCKOB, MOCTOSSHHOTO TPy/a YUYEHBIX U MPAKTUKOB;

WHTEpECA W IIO3HABATEJIbHBIX MOTHBOB B IMOJIYYEHUHM W TOCICAYIONIEM aHAIU3E
uH(OpPMAIIUU O TIEPEAOBBIX JTOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyalldd, CBSI3aHHBIE C XUMHUUYECKUMH SIBICHHUSIMHU, W
MPUHUMATh OCO3HAHHBIE PEUICHMS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHHUE M TOCTYNKHA CBOUX TOBAPHUILEH C TMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECICTBUM 3TUX MOCTYIIKOB;

4) popMmupoBaHUSs KYyJIbTYPbI 310POBbSI:



NOHUMAaHUS IIEHHOCTEH 370poBOro M 0Oe30macHOro oOpasza >KH3HH, HEO0OXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (DH3NYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOrofieHrs mpaBuil Oe30macHoro oOparieHusi ¢ BEIIeCTBAaMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIEATEIILHOCTH;

MOHUMAHUS IIEHHOCTU TIPABWJI HWHIWBUIYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEAECHUS B CUTYaIIUSIX, YTPOKAIOIMINX 3[I0POBBIO U KU3HU JIIO/EH;

OCO3HAHUS TIOCIIEJCTBUN W HEMPUITHUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJI,
HApKOTHUKOB, KypEHHUSI);

5) TpynoBoro BocnuMTaHUsA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIENOBATENbCKOM JCSITEbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPYECKOM U IPYTrUX BUAAX JAEATEIHHOCTH,

YCTAHOBKM Ha AaKTHBHOE Y4YacTHE B pPEIICHUM MPAaKTHUYECKHX 3a7ad COLUAIBHOM
HaAIPaBJIECHHOCTH (B paMKaxX CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YYCHHIO MPoQeccruil pa3InyHOro pojia, B TOM YUCIE Ha
OCHOBE ITPUMEHEHUS MIPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYNY, JIIOIAM TPYyJa U pe3yJibTaraM TPYyAOBOH AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYAJIHHOW TPAaCKTOPHH OOpa3oBaHUS,
Oynymeld mpodeccun ¥ pean3alid  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, HHTEPECOB U MOTPEOHOCTEN O0IIeCTBa;

6) 3K0JIOrH4YeCKOro BOCIIUTAHMSA

OKOJIOTUYECKH  IeJIeCOOOpAa3HOrO0  OTHOIIEHWS K  TPUPOAe, KaK  HCTOYHUKY
CYILIECTBOBaHHUS )KM3HHU HA 3E€MIIE;

NMOHMMAaHUS  TIO0AJTBHOTO  XapakTepa  OKOJOTHYECKUX  MpoOJeM,  BIMSHUS
AKOHOMMYECKHX MPOIECCOB HA COCTOSHUE MPUPOAHON U COLIMAIIBHOUN CPEIbI;

OCO3HAaHMUSI HEOOXOJUMOCTH UCIIONb30BAHUS JOCTMKEHHM XUMHUU MJI1 PELICHUS
BOIIPOCOB PaIMOHATIBLHOIO TPUPOONOIb30BAHNS;

AKTUBHOTO HEMPUSITUSl NEUCTBUN, MPUHOCSIIIUX BPEJ OKpPYKAIOIlel MPUPOAHOM cpere,
YMEHUS MPOTHO3UPOBATH HeOIaronpusiITHbIE AKOJIOTUYECKHUE MOCJIEICTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATH UX;

HAJMYUsl Pa3BUTOrO SKOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYpbI, OMbITA
NESATETbHOCTH SKOJIOTUYECKOM HampaBIE€HHOCTHU, YMEHUSI PYKOBOJACTBOBAaThCSA HMU B
MO3HABATEIbHON, KOMMYHUKATHUBHOM W COLMAIBHOM MpPaKTUKE, CIOCOOHOCTH W YMEHUs
AKTUBHO MPOTHUBOCTOSATH UICONOTUH XeMO(hoOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

NOHUMaHUs cHeuUKA XUMHUM KaK HayKu, OCO3HaHUs €€ poiu B (PopMUpOBaHUU
pallMOHAJILHOTO  HAYyYHOIO  MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEICTaBICHUS 00
OKpYXKaIOIIEeM MHUpE KaK O €IMHCTBE MPUPOJAbI U 4YEIOBEKa, B IMO3HAHUU NPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH NMPOOJIEM COXpPaHEHHUS MPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B OCOOON 3HAUMMOCTH XHMHUHM JJIsI COBPEMEHHOW IMBWIM3AIUU: B €€
I'YMaHUCTUYECKON HAMPaBIEHHOCTH M BaXKHOW POJIM B CO3[JaHUM HOBOW 0a3bl MarepuabHOM
KYJABTYpbI, PEIICHUH TIO0aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHINEBOM W DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, 00ECIEUYEHUN YCJIOBUI YCIEUIHOIO TPyJa M SKOJIOTHYECKH KOM(OPTHOMN >KU3HU
Ka’KJIoro 4jeHa oOIecTBa;

€CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOIOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCMOJIL30BaTh MOJy4aeMble 3HAHUS
JUISL aHaliu3a W OOBSICHEHUS SIBJICHUM OKPYXKAIOIIEr0 MHUpa M IPOUCXOIAIIUX B HEM
W3MEHEHUN, YMEHHMs Jenarh OOOCHOBaHHBIE 3aKJIOUYEHUS HAa OCHOBE HAy4yHBIX (DAKTOB U
UMEIOIINXCS TAHHBIX C 1EIbI0 MOTYYeHUS JOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIONIh30BaTh XUMHUUYECKUE 3HAHUS IS pelIeHUs
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIHCKOM IS TEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYY€HHIO HOBBIX 3HAHMM MO XUMHH B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTIIMU;



UHTEpeca K OCOOCHHOCTSAM TpyJla B pa3MyHBIX cdepax npodecCuoHAIbHON
NESITeNHbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTarbl OCBOCHMSI y4eOHOro mpenmera «XuMHUS» Ha ypOBHE
cpemHero o01ero o0pa3oBaHus BKIIOYAOT:

3HaYUMBbIC ISl (POPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIOIIUXCS MEKIUCHUTIITMHAPHbBIE
(MEeXIMpeaMETHBIE) OOIEHAayYHbIE MOHSITHS, OTpa)Xarol[ue LEI0CTHOCTh HAYYHOU KapTHUHBI
MUpa U cHenu(puKy METONOB MO3HAHUS, HCIONB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTrHUs, SBJICHHE, MPOIECC, CUCTeMa, Hay4YHbI (aKT, TPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEeAOBaHNE, HAOMIONEeHNEe, U3MEPEHUE, DKCIIEPUMEHT U
Apyrue);

yHUBEpCalbHble  ydeOHble  JeicTBUs  (ITO3HABATEIbHBIE,  KOMMYHHUKATHBHBIE,
perynaTuBHbie), obOecneunBaromme GHopMupoBaHUE (QYHKIIMOHAILHOW TI'pPaMOTHOCTH H
COIMAJIbHON KOMITETEHIIMH O0YJaroluXCs;

CIIOCOOHOCTh ~ OOYyYalOIIUXCS  MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCHUILTUHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJbHBIE y4eOHBIC JICHCTBUS B TO3HABATEIILHOW U
COLMAJIBHOM ITPAKTHKE.

MertanpenMeTHble pe3ylbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH Y4EOHBIMU
MO03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMU.

OBiaeHne yHUBEPCAJIbHBIMHI YUeOHBIMH NMO3HABATEIbHBIMHY J1€/iCTBUSMU:

1) 6a3oBble JJOru4YecKmne AeicTBUS:

CaMOCTOATENHHO (OPMYIUPOBATh W aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOpPOHHE €€
paccMarpuBarh;

OMpENENsATh LENH NAESITEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHS,
COOTHOCHUTB PE3YJbTaThl IEATEIIbHOCTU C TOCTABICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUW NPUEMBI JIOTMYECKOTO MBIIIJIEHUSI — BBIICIATh
XapakTepHble NPU3HAKKW TMOHATHM UM YyCTaHABIMBAaTh KX B3aMMOCBA3b, HCIOIb30BATH
COOTBETCTBYIOITUE TIOHSTHSI 1711 O0BSICHEHUS OT/ICIBHBIX (DAKTOB U SBIICHUM;

BBIOWPAaTh OCHOBAaHWSI W KPUTEPUU I KIAacCH(UKAIMKM BEIMIECTB M XUMHUYECKHX
peaKuunii;

YCTaHABJIUBATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SIBIICHUSMU;

CTPOUTH JIOTUUECKHE PACCYKICHUS (MHIYKTUBHBIC, JI€YKTUBHBIC, IO aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS,

IPUMEHATH B IIPOLIECCE MO3HAHUSA, UCIIOJIb3yEeMbI€ B XUMHUHM CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeNId, TMPEeoOpPa30BbIBaTh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CHUMBOIN)
AJIeMEHTa, XUMHU4YecKas (opmyna, ypaBHEHUE XHUMHYECKOM peakluu — MpPU PELICHUH
y4eOHBIX TO3HABATENIbHBIX M MPAKTUYECKUX 3aJ7a4, MPUMEHSITh Ha3BaHHbIE MOJEIbHBIE
MPEACTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEUIECTB W
XUMHYECKUX PEAKIUMN.

2) 0a3oBbIe UCCIeN0BaTeIbLCKUE 1eHCTBUS:

BJIAJI€Th OCHOBAMH METOJIOB HAyYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIU;

dbopMynupoBaTh IMENW W 3aJa4yd  HCCIEHOBaHUSA, WCIOIL30BaTh ITOCTABICHHBIE W
CaMOCTOSITEILHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA TMO3HAHUS U
OCHOBBI i1 (POPMHUpPOBAHMSI THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX
CYKIICHU;

BJIAJICTh HABBIKAMU CaMOCTOSTEILHOIO IUIAHUPOBAHUS W TPOBEIACHUS YUYECHUUYECKUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATH  yMEHUsS  HaOmogaTh 3a  XOAOM  Ipoliecca,
CaMOCTOATENIbHO MPOrHO3UPOBATH €r0 pe3yibrar, (popMylIHpoBaTh OOOOIIEHHUS W BBIBOABI
OTHOCHUTEJILHO JIOCTOBEPHOCTU PE3YJABTATOB MCCIIENOBAHUS, COCTaBIATh OOOCHOBaHHBIN
OTYET O MpOJEIaHHON padoTe;

npuoOpeTarb OMNBIT YYEHUYECKOW HCCIIEIOBATEILCKOM U TPOCKTHON JeATEeNbHOCTH,
IPOSIBIISITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOUCKY METONIOB pEIICHUSs
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMYHBIX METOJ0B TTO3HAHMUS.

3) pabora ¢ uHpopmanue:



OPHMEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX WHPOpMaAUK (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XUMHUYECKOIO COJEpKaHHs, CIpaBOYHble Mocobus, pecypcsl HHTepHeTa),
aHAJIM3UPOBATh HMH(MOPMALMIO PA3IMYHBIX BHJIOB U (OpPM MpPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEYNBOCTD;

(hopMyITpOBaTh 3anpoChl W TPUMEHSTH PasiM9HBIC METOIBI NPU TOMCKe W OTOOpe
UHpOopMaIy, HeoOXOAUMOMN JJIs1 BHIIOTHEHUS YUeOHBIX 3a71a4 ONpPeNeIEHHOTO TUIIA;

npuoOpeTaTh OIBIT UCIOIb30BaHUs HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TeXHOMOTHA 1
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENFHO BBIOMPATh ONTUMAIBbHYIO (OpMY TMpEACTaBICHUS HHPOPMAIIUU
(cxembl, TpaduKy, AHArpaMMBbI, TAOIHIIBI, PUCYHKH U JPYTHE);

UCTONb30BaTh HAy4YHBIA $3bIK B KaueCTBE CpEACTBAa IMpH paboTe ¢ XUMHUYECKOM
UHpOpMaIMel: MPUMEHITh MeXIpeAMEeTHbIe ((pU3uueckue M MaTeMaTH4ecKue) 3HAKU U
CUMBOJIBI, (OPMYJIBbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCTOJIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATTISITHOCTH.

OgiajieHne YyHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYX/1aeMOil TeMbI B XOJ1€ JUaJIOra U/Uil IUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYIHPOBaTh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIOTHEHUS
MIPEIIOKEHHOM 3a]1a4H;

BBICTYIIaTh C MPE3ECHTALMEN pe3yJbTaTOB MO3HABATENbHON AEATENbHOCTH, MOITYYEHHBIX
CaMOCTOATEIBbHO WM COBMECTHO CO CBEPCTHUKAMH NPU BBIIOJHEHUH XHMHYECKOIO
AKCIIEPUMEHTA, MPAKTUYECKONM padOThl MO HMCCIEIOBAHUIO CBOMCTB HM3YyYae€MbIX BELIECTB,
pean3ani y4eOHOro MpOoeKTa U (HOPMYIHPOBATh BBIBOABI MO pe3yabTaraM IMPOBEAEHHBIX
MCCJIEZIOBAaHNN TyTEM COTTIACOBAHMS MO3UIIUI B X0ZI€ 0OCYKIEeHUS 1 OOMEHa MHEHUSIMHU.

Ogi1ajieHNe YHUBEPCAJbLHBIMH PEryJSTUBHBIMU 1eHCTBUSAMM:

CaMOCTOATENbHO TUIAHUPOBATh U OCYLIECTBISATH CBOKO MO3HABATEIBHYIO JE€ATEIbHOCTD,
ornpenaenss e€ Leld U 3a7a4i, KOHTPOJIUPOBATh U MO MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATh
IpeajgaraéMblid AJITOPUTM JEHCTBUN NPU BBIOIHEHUH YYE€OHBIX U HCCIEA0BATEIbCKUX 3a/1ad,
BbIOMpAaTh Hanbosee 3(PPEKTUBHBIN CIOCOO UX PELICHHS C YYETOM MOITYYEHUSI HOBBIX 3HAHUU
0 BEIIECTBaX U XUMUYECKUX PEaAKIINIX;

OCYLIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAaHajiu3a |
CaMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl 0CBOCHUS Kypca «OpraHndeckass XuMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAYYHOW KapTHUHBI MHUpA, POJIM XHMHUHM B TO3HAHUU SIBJICHUU TPUPOILI, B (HOPMUPOBAHUU
MBIIUICHUS. U KYJIBTYPBI JTUYHOCTH, €€ (PYHKIIMOHAJIBLHOW TpaMOTHOCTH, HEOOXOIUMOM IS
pElIeHHs] TPAKTUYECKUX 3a7ad W SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U PUPOIHOM CPEAE;

BJIAJICHUE CHUCTEMOW XMMHMYECKHX 3HAHUM, KOTOpas BKIJIKOYAET: OCHOBOIMOJATAIOIIHE
HNOHATHUS  (XMMUYECKUW DBJIEMEHT, aToM, OJJEKTPOHHas oO0O0JIouKa aroma, MOJIeKyJa,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas (dopmyia
(pa3BépHyTass M COKpaliéHHas), MOJIb, MOJIApPHas Macca, MOJSIPHBIM OOBEM, YIIIEPOIHBIN
CKeNeT, (PyHKIMOHAJbHAsl TpyMMa, pagukal, MU30MepHsi, U30MEpbl, TOMOJOTMYECKUN pAI,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJ U a30TCOAEPKAIIUE COCIAUHEHUSI, MOHOMEpP, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COEIMHEHHUS); TEOpPHUH U 3aKOHBI (Teopus
CTpOeHHUs oprannuyeckux BemectB A. M. ByTmiepoBa, 3akoH cOXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUW; MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B
OCHOBE MOHWMAaHUS MMPUUYUHHOCTH M CUCTEMHOCTH XUMUYECKHUX SIBICHUMU, (HaKTOIOTMYECKUE
CBEICHHUS O CBOWCTBax, COCTaBe, MOJYyUYEHHUU W OE30MaCHOM HCIIONb30BAHUU BaKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN JCSITEIIbHOCTU YEIOBEKA;



c(hOpMHPOBAHHOCT, ~ YMEHUW  BBISBISITH  XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTaHABIIUBAaTh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPU ONKHCAHUU
COCTaBa, CTPOCHUS U NPEBPALICHUN OPTraHUYECKUX COCUHEHUN;

c(hOopMHPOBAHHOCTh YMEHHUI HCTIOIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (QOpMyn OpraHudecKux
BEIIECTB M YPAaBHEHUU XHUMHUYECKUX PpEAKUUW, W3TOTaBIMBATH MOJAEIH  MOJEKYI
OPraHUYECKUX BELIECTB IS WUIIOCTPAIMM HMX XHUMHYECKOTO M MPOCTPAHCTBEHHOIO
CTPOECHUS;

chOpMHpPOBAaHHOCTh ~ YMEHUM  YCTAaHABIMBATH  MPUHAMJICKHOCTh  HM3YyYEHHBIX
OpPTaHUYECKHUX BEIIECTB MO HMX COCTaBy MU CTPOEHHUIO K OIpeNelEHHOMY Kiaccy/Tpyriie
COEIMHEHNI (yrieBonoposl, KHCIIOPOJL U a30TcozaepIKalme COEIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHHUs), JaBaTb WM Ha3BaHUA [0 CUCTEMaTHYECKOU
Homenkimarype (IUPAC), a Taxke mpUBOOUTH TPUBUAIBHBIE HAa3BaHUSA OTIEIHHBIX
OpPraHUYECKUX BEMICCTB (ITHIICH, MPOIWJICH, alleTHICH, dTHICHITIUKOIIb, TIUIEpUH, (HEHOI,
dbopmanbaeTu, areTranbAeTu, MypaBbHUHAs KHCIOTa, YKCYyCHas KHCJIOTa, OJEHHOBAs
KHUCIIOTa, CTEAPUHOBAsS KUCIIOTA, TIIFOK03a, (PPyKTO3a, Kpaxmall, IeJITI0N03a, TIUIH);

c(hOpMHPOBAHHOCTh YMEHUS OMPEICIATh BUIbI XUMHUYECKOW CBS3M B OPTraHUYECKHUX
COEIMHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJIOKCHHSI TEOPHUH CTPOSHUS OPTaHUYCCKHUX
BemecTB A. M. BytiepoBa jyisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUSI MAaCChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHHUE, (PUINUYECKUE WU
XUMUYECKHE CBOMCTBA TUIHYHBIX TMPEACTABUTENICH pPAa3IUYHBIX KIACCOB OPraHUYECKHUX
BEIIECTB (MeTaH, dTaH, 3TWJIEH, MPOMWICH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3,
OEH30J1, METaHOJI, ATAHOJI, STWICHIIIUKOIb, TIUIEPHUH, (EHON, aleTaabJAeThul, MypaBbUHAS U
YKCYCHasi ~ KHCIIOTBI, IJIFOKO3a, Kpaxmaji, LeJUIoN03a, aMHUHOYKCyCHash  KHUCIOTa),
WUTIOCTPUPOBATh TEHETUUECKYIO CBA3b MEXKAY HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUil C UCMOJIIb30BAHUEM CTPYKTYPHBIX (POPMYII,;

c(hOpMHPOBAHHOCTh YMEHHS XapPAKTEPU30BATh HCTOUYHHMKHU YITIEBOJOPOAHOIO ChIPbS
(HeTh, IPUPOIHBIN Ta3, yrojib), CIOCOOBI MX MEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHUE
MIPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBHIYUCIEHUSA IO XUMHYECKUM YPaBHEHUSIM
(Macchl, 00bEMA, KOJTMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTa PEaKLUUU MO HU3BECTHBIM
Mmacce, 00bEMY, KOJTMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHMI BIAJETh CHUCTEMOM 3HaHMM OO0 OCHOBHBIX METOAAX
HAYYHOT'O TMO3HAHUSA, HMCIOJIb3yeMbIX B XUMHUU NPU HU3YYECHUU BEHIECTB U XHUMHUYECKUX
ABJICHUWA (HAOMIONEHHWE, U3MEpPEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIOJIb30BATh
CUCTEMHBIC XWMHUYECKHE 3HAHMS JUISI TPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHUIN COONIONATH MTPaBUJia MOIL30BAHUSI XUMUYECKON MOCYI0i U
nabopaTopHbIM  00OpY/IOBaHMEM, a TakXKe IMpaBuia oOpalleHusi C BElleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJIHATh XUMUYECKUNA DKCIEPUMEHT
(mpeBpanieHusi OpraHUYecKUX BEUIECTB MPU HArPEBAHHUM, MOJIYUYEHUE HTHIICHA U HU3y4YEHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIMM OPraHUYECKUX BEIIECTB, ACHATypalus OEIKOB IpH
HarpeBaHWM, I[IBETHbIE peEakiuu OEJIKOB) B COOTBETCTBUU C TNpaBUJIAMU TEXHHUKHU
0e30macHOCTH Mpu  OOpallleHWH C BeleCTBAaMM U JaboparopHbIM  00OPYIOBAaHUEM,
OpPEICTaBIsATh PE3yJAbTaTbl XUMHYECKOrOo SKCIepUMEHTa B (GopMe 3amnuch ypaBHEHUU
COOTBETCTBYIOLIUX PEAKIIMI U (OPMYIUPOBATH BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hopMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYH0 HMH(MOpMAIIHUIO,
NOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (cpeAcTBa maccoBod uHbopmanmu, WHTepHEeT U
IPYTHX);

c(hOpMHPOBAHHOCTh, YMEHHUH COOMIONATh MpaBWiIa SKOJIOTUYECKH 11eJ1IecO00pa3Horo
NOBENICHUSI B OBITY U TPYIOBOM MAESATEIBHOCTH B IENIAX COXPAHEHHUS CBOETr0 370POBbS U
OKpY>Karouiei MpupoIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JECHCTBHUS HA JKUBbIE OPTaHU3MbI
OIpEAeNIEHHBIX OpPraHMYeCKUX BEUIECTB, NMOHMMas cMbica mnokaszarens [IJIK, moscHsATh Ha



npuMepax crnocoObl yMEHBIIEHWS W TMPEAOTBPAIICHHS WX BPEIHOIO BO3JICUCTBUS HAa
OpraHU3M YeJIOBEKa;

JUIS 0OYJaIOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIESCTB U XUMUICCKUX SIBJICHUI;

JUIS CIIETIBIX W CJIA0OBHSIIMX OOYYaroIIUXCs: YMEHHE HCIIONbh30BaTh pelbedHO-
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaitns nis 3anucu Xumudeckux Gopmyi.

11 KJIACC

[Ipenmetnbie pe3ynbraThl OCBOeHHMS Kypca «OOmas W HeopraHWYecKas XUMUS
OTpPAXaloT:

c(hopMUPOBAaHHOCTh NPEACTABICHUN: O XHMHYECKON COCTABISIIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUPA, POJIM XUMHH B TIO3HAHUU SIBICHHUN MPHUPOABI, B (HOpMHpPOBAHUU
MBINIJIEHUS. U KYJIBTYpPhl JTHYHOCTH, €€ (DYHKIIMOHAJIHLHOM TPAaMOTHOCTH, HEOOXOAMMOW Jist
pElICHHs] TPAKTUYECKUX 3a7ad W DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U PUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XUMHMYECKUX 3HAHUW, KOTOpPAs BKJIOYAET: OCHOBOIIOJATAOIINE
MOHATHS (XMMHYECKHIA JJIEMEHT, aroM, W30Tom, S-, P-, - 2JIEKTpOHHBIE OpOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O00BEM, BaJIEHTHOCTH, 3JEKTPOOTPUIATEIbHOCTh, CTEIEHb
OKHUCIICHUS, XMUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METaJUIMYecKasi, BOJIOPOAHAs),
KPUCTAJUIMYECKAsl PEHIETKA, THUIIBI XUMHYECKUX pEaKIUH, pacTBOp, JIIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, ANEKTPOIUTAYECKAS TUCCOLUALNS, OKUCIUTEND, BOCCTAHOBUTEND, CKOPOCTh
XUMUYECKOW  peaklMi, XUMHUYECKO€ pPaBHOBECHE); TEOPMU M  3aKOHBI  (Teopus
EKTPOJIUTHYECKON JHcconManuyu, nepuogudyeckui 3akoH [[. M. MenneneeBa, 3akoH
COXpPaHEHUs MAaCChl BEIIECTB, 3AKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU MPU XUMUYECKHUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XHMHH, MUPOBO33PEHUYECKHE 3HAHMS,
JeXalmKue B OCHOBE MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHUX SIBJICHUM,
(dakTonornueckue CBEAEHHUS O CBOMCTBAaX, COCTaBe, TMOJIYy4eHUHM U O€30MacHOM
WCIOJNB30BAHUM BAXXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IPaKTHUYECKOU
NEATENbHOCTH YEJIOBEKA;

chopMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapakTEpHbIE  MPU3HAKK  TOHSTHI,
YCTAHABIIUBAaTh UX B3aMMOCBSA3b, HCIOJBb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONMUCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hopMUPOBAHHOCTh YMEHHUI UCIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JJIsl COCTABJICHUS

OpMYJl BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUW, CUCTEMATUYECKYI0 HOMEHKIATYpPy
IUPAC) u TpuBHMaibHBIC Ha3BaHWs OTNCIHHBIX HEOPTAaHUYECKHUX BEIICCTB (YrapHbIN ras,
YIJIEKUCIIBIN a3, aMMHAaK, rami€Hasi u3BeCTh, HEral€Has U3BECThb, MUThEBASI CO/A, MUPUT U
IpyTHe);

c(hOpMUPOBAHHOCTh YMEHUU ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCAWHEHMUSX PA3JMYHOIO COCTaBa, BHJ XWMHYECKOW CBSI3U
(KoBaJICHTHas, MOHHAsI, METAJITHYEeCKasi, BOJOPO/IHAS) B COCTUHEHUSX, TUIT KPUCTAIIITUNIECKON
pPEHIETKN KOHKPETHOTO BellecTBa (aToOMHasi, MOJEKYJIsSIpHasi, WOHHAs, MeTaJjuInyecKas),
XapakTep Cpelibl B BOAHBIX PACTBOpPaX HEOPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO UX COCTAaBY K OMPEIeIEHHOMY KJIacCy/TPYyIINe COeTUHEHUH (TIPOCThIE BEIIECTBA —
METaJIJIbl 1 HEMETAJLIbI, OKCHUJIbl, OCHOBAHMUSI, KUCIIOThI, aM(POTEPHBIE TUIPOKCHUIBI, COJIH);

c(hopMUpPOBAaHHOCTh YMEHHMH pacKpbhIBaTh CMBICH mepuoaudeckoro 3akona JI. U.
MeHneneeBa W JEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIONIYIO, OOBSCHUTEIBbHYIO H
MIPOTrHOCTUYECKYIO (PYHKITUY;

chopMUPOBAaHHOCTh YMEHHUN XapaKTEepPU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX A1eMeHTOB 1—4 nepuonos [lepruognyeckoil CUCTEMbI XUMHUECKUX AJIEMEHTOB /1.
W. MenaeneeBa, HCIONb3YS MOHATHS «S-, P-, O-3JCKTpOHHBIE OpOUTAIHY, «IHEPreTHUYCCKUES
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XMUMHUYECKUX 3JIEMEHTOB U HX
COCIIMHEHUH 10 IepuoaaM U rpymnmnam llepuognyeckon CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIUME XHUMHYECKHE
CBOWCTBAa HEOPraHUWYECKHUX BEUIECTB PA3JIMUYHBIX KJIACCOB, IOATBEPKIATH CYILECTBOBAHUE



TEHETUYECKOM CBSA3M MEXKAY HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCHU(PHUIIUPOBATH XUMUYECKHUE PEAKIIUU 110 PA3TUIHBIM
npu3HakaM (YUCTy W COCTaBy pEarupyroniux BeEHIECTB, TEIUIOBOMY 3 GhEKTy peakilu,
U3MECHEHHUIO CTETEHEW OKUCJIEHUS DIIEMEHTOB, OOpaTMMOCTH  PEaKIUH, Y4YacTHUIO
KaTajin3aropa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABISITH YPAaBHEHHS PEAKIM pPa3IUYHBIX THIIOB,
MOJIHBIE W COKpAIIEHHBIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, YYHUTHIBAasl YCIIOBHUS, MPH
KOTOPBIX 3TH PEAKIMU UAYT /10 KOHIIA;

c(hOopMHPOBAHHOCTh YMEHHUU MPOBOAUTH PEAKIIMH, TOATBEPKIAONINE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;

c(hopMHPOBAaHHOCTH YMEHHMN PacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMA TMOCPEACTBOM COCTaBIICHUS DJICKTPOHHOrO OajaHca JTHX
peaKLHnii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiuu
OT pa3iUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUSI XUMUYECKOr0 paBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aeicTeus (npuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XMMHUYECKHE MPOLECCHI, JISKAIIHe B
OCHOBE  IPOMBIIUICHHOIO  IIOJNYYEHHMs CEPHOM  KHMCIIOTBI, AaMMHaKa, a  TaKxke
c(OpMUPOBAHHOCTh TMPEACTABICHUI 00 OONIMX HAy4YHBIX NPUHIHUIAX M SKOJOTHYECKUX
po0JIeMax XMMHUYECKOIO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU NPOBOAUTH BBIUMCICHHUS C HCIOIb30BAHUEM MOHSITHS
«MaccoBasi IOl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYECKUX
peaxIusix, Macchl BEUIECTBA WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCe
WM 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKLMU BEUIECTB, TEIIOBOrO 3(pdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MacChl BELIECTB, IIPEBPALLICHUS U COXPAHEHUS DHEPIUH;

c(hOpMHPOBAHHOCTh YMEHUI COOIOAATh MPpaBUIa NMOJIb30BaHNUA XUMHYECKON MOCY0HM U
nabopaTopHbBIM  00OpYIOBaHMEM, a TakXKe IMpaBwia oOpalleHusi C BEIIeCTBaMU B
COOTBETCTBHH C MHCTPYKLHUSMH [0 BBIIOTHEHUIO J1a00OPaTOPHBIX XUMHUECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUMN IJIAHUPOBATh W BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pasyiokeHHe NEPOKCHIAa BOAOPOAAa B NPHUCYTCTBUM KaTaiau3aropa, ONpPENeJIeHUE Cpeabl
pacTBOPOB BEILECTB C IIOMOLIBI) YHHUBEPCAJIBHOIO HHAMKATOPA, BIHSIHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOM pEaKLUWH, PeaKklUud HOHHOrO OOMEHa, KauyeCTBEHHbIE
peakuuu Ha cyabpar-, kapOoOHaT- W XJIOPHUJI-AaHUOHBI, HAa KATUOH AMMOHMS, pELICHUE
AKCIIEPUMEHTAIBHBIX 3a1ad no Temam «Metamib» U «HeMeramis») B COOTBETCTBUHU C
npaBUJaMM TEXHUKU O€30MacHOCTH IMpu OOpallleHHH C BEleCTBAMH U J1aOOpaTOPHBIM
000pyOBaHUEM, MPEACTABIATh PE3YIAbTATHl XUMUYECKOrO0 IKCHEpPUMEHTA B (hOpME 3anucu
YPaBHEHUIl COOTBETCTBYIOIIMX peaKUUid M (OpMYIUpPOBaTh BBIBOJIBI HAa OCHOBE ATHUX
pe3ynbTaToB;

c(hOpMHPOBAHHOCTh YMEHUM KPUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO HMH(OpMAIIHIO,
NOJy4YaeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpEACTBAa MacCOBOM KOMMYHMKaluu, WHTEepHET u
JIPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COONIONATh MpaBujia HKOJIOTMYECKH 11e71eco00pa3Horo
NOBEJICHUSI B OBITY U TPYIOBOM MAESATEIBHOCTH B IENAX COXPAHEHHUS CBOEro 370pOBbS U
OKpY’Karolle MPUPOAHOM Cpebl, 0CO3HABATH ONTACHOCTH BO3AECUCTBHS HA KUBBIE OPraHU3MBbI
ONpENENEHHBIX BELIECTB, MOHMMAss cwmblica mnokazarens [IJIK, moscHiaTe Ha npumepax
CrocoObl YMEHBLIEHUS W NPENOTBpallleHHs HMX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YeJI0BeKa;

JUtsl 00y4aroIIKUXCsl ¢ OrPAHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0pPOBbsI: YMEHUE MPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJETbIX W CIa0OBHIAAIIMX OOydYaroIIMXCS: YMEHUE HCIONb30BaTh pelbeHo-
TOYEUHYI0 cucremy o6Oo3Hauenuid JI. bpaiing anga 3anucu  XuMudeckux  (Hopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanyecTrBo yacoB

Ne DaeKkTpoHHbIe (HHPPOBHIE)
HaunmeHoBaHue pa3/iejioB 4 TeM NPOrpaMMbl Konurponbunl | Ilpakruuec
n/n Bceero o0pa3oBare/ibHbIE PecypcChl
e padoTsbI KHe padoTsl
Pa3znea 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMUH
IIpenmer opranudeckor xumuu. Teopust CTpoeHUst
11 el P . P P 3 bu6mmoreka I{OK https://myschool.edu.ru/
opraHmyeckux coequHeHuit A. M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YuieBogopoasbl
2.1 [IpenenbHbIE YyIIIEBOAOPOILI — AJIKAHBI 2 bu6mmoreka IIOK https://myschool.edu.ru/
HernpenenbHbie yriieBoAOPOIbI: aIKEHBI, aJKaIUCHBI,
2.2 pel 4 HOPOA A 6 1 but6mmoreka IOK https://myschool.edu.ru/
AJTKUHBI
2.3 Apomaruyeckue yriieBo10pO/Ibl 2 bu6muotexa LIOK https://myschool.edu.ru/
[TpupoaHbie HCTOYHUKHU YIIIEBOAOPOIOB U UX
24 PHpol YHICBOROPOA 3 1 Bu6maorexa LIOK https://myschool.edu.ru/
nepepaboTka
Hroro o pazneny 13
Pasnen 3. Kucsopoaconep:kamnue oprannieckue coeuHeHnst
3.1 Cruptel. DeHomn bubmuoreka [1OK https://myschool.edu.ru/
3.2 Anwpaerunsl. KapOoHoBbie KUCTOTHL. ClHOXKHBIE d(DUPBI 1 bu6muotexa IIOK https://myschool.edu.ru/
3.3 VYrieBoabl 1 bubaunoreka [1OK https://myschool.edu.ru/
Hroro mo paznery 13
Pasnen 4. A3orcogep:kamme opraHnyecKue coeMHeHu st
4.1 AMUHBL. AMUHOKHUCIOTHL. benkn 3 but6mmoreka I{OK https://myschool.edu.ru/
Hroro o pazneny 3
Pasnen 5. BoicokoMosieKyJIApHbIE COeIMHEHUS
5.1 [Tnactmaccer. Kayayku. Bonokna 2 bubmuoreka LIOK https://myschool.edu.ru/
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Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34




11 KJTACC

KoanyecTrBo yacoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HaumeHnoBanue Pa3a€jaoB U TEM IPOrpaMmMmabl KOHTp(),]'[L]—[])I HpaKTI/I'{eC
n/n Bceero o0pa3oBare/ibHbIE pecypcChl
e padoTbI KHe padoTsbl
Pazgea 1. TeopeTnyeckue 0CHOBBI XUMUH
Crpoenue aromoB. [lepuonndeckuii 3akoH U
1.1 [Iepronnueckas cucrema XuMH4IeCKHX deMeHToB /[, W. 3 bubmuoreka [1OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiecTBa. MHOT0OOpasue BEHIECTB 12 bu6mmoreka LIOK https://myschool.edu.ru/
1.3 XUMHYECKUE peaKuu 11 1 1 bubmuotexa LIOK https://myschool.edu.ru/
Htoro no pazaeny 26 bubnmuoreka LIOK https://myschool.edu.ru/
Pasnea 2. Heopranmueckasi xumust
2.1 MeTtamist 10 1 bubmoreka [1OK https://myschool.edu.ru/
2.2 HemeTtanmst 20 1 1 bubmuoreka I1OK https://myschool.edu.ru/
2.3 CBs3p HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB 4 bubnmuoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 34 bubmotexa LIOK https://myschool.edu.ru/
Pa3zgen 3. XumMus u ;Ku3Hb
3.1 XuMus 1 )KU3Hb 8 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazaeny 8
OBUIEE KOJIMYECTBO HACOB I10 ITPOT PAMME 68 2 3
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IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
N Konuvecrs 3
° JIEKTPOHHbIE u¢poBbIe
Tema ypoka 0 YaCcoB p bp
n/n lara o0pa3oBare/ibHbIE pecypchl
Bcero
1 IIpenmeT opranndeckor XuMuu, €€ BOSHUKHOBCHUE, Pa3BUTHE U 3HAYCHUE 1 bubnuorexa LHOK https://myschool.edu.ru/
Teopus cTpoenus opranmueckux coequHennii A. M. bytneposa, eé€
2 P P P A yrIep 1 but6mmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccudukanu opraHuueckux BeuiecTs. Homenkmnarypa
3 P ¢ P P 1 but6mmoreka I1{OK https://myschool.edu.ru/
(cucremaruyeckas) ¥ TpMBHAJIbHbIE HA3BaHUs OPraHMUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psiJl 1 bu6mmoreka IIOK https://myschool.edu.ru/
5 MertaH 1 3TaH — MPOCTEHUIINE NIPEACTABUTEIN AJTKAHOB 1 bubnuorexa LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubmuoreka [1OK https://myschool.edu.ru/
7 OTWJIEH U IPOIUJIEH — MPOCTEHIINE NPEACTABUTENN AJTKEHOB 1 bubmuotexa LIOK https://myschool.edu.ru/
8 [IpaxTrueckas padora Ne 1. «IlonyyeHue 3TuneHa u u3y4yeHUe ero CBONCTBY 1 bubmumorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metunOyraguen-1,3. Ilonydenue
9 A yran ytan e 1 bubmunoreka L1OK https://myschool.edu.ru/
CHUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKUHBI: COCTaB ¥ OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUH PA/I.
10 .. p A 1 bu6mmoreka ILIOK https://myschool.edu.ru/
AueTuiieH — NpoCcTeHIINA PeICTaBUTENb aJIKUHOB
11 Brruncienus mo ypaBHEHHUIO XUMHUYECKON PEaKIKU 1 bubmuorexa [1OK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 U TOIyod. TOKCHYHOCTh apeHOB 1 bubmuorexa LIOK https://myschool.edu.ru/
['eneTnueckas cBA3b YIIIeBOAOPOAOB, IPUHAIEKAIINX K Pa3IMUHbIM
13 T AOPO pHHaz HI p 1 bu6mmoreka IIOK https://myschool.edu.ru/
KJlaccam
[IprponHbIE NCTOYHUKH YITIEBOLOPOAOB: IPUPOIHBIN I'a3 U MOIYTHBIE
14 PHPOAL T HOPOI . PHp yr 1 bu6mmoreka IIOK https://myschool.edu.ru/
HeTsHBIE Ta3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu
[IpuponHbIE NCTOYHUKH YITIEBOIOPOAOB: IPUPOIHBIN I'a3 U NOMYTHBIE
15 PHPOI It AOPOAL PHPOI yt 1 bubmuoreka [1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HeYTh U MPOAYKTHI €€ nepepadoTKH
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16 KonTponbHas paboTa 1o pazzuerny «YrieBoJOpOab 1 bubmumorexa LHOK https://myschool.edu.ru/

17 [IpenenbHble OHOATOMHBIE CIIMPTHI: METAHOJ U 3TaHOJ. BonopoaHas cBA3b 1 bubnuorexa LHOK https://myschool.edu.ru/

18 MHOroaTOMHBIE CIIUPTHL: STUIICHITIUKOIb U ITTULIEPUH 1 bubnuorexa LHOK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIbI, (PU3NYECKUe U XUMHUECKHUE CBOMCTBA,

19 P yeL, @ 1 but6moreka I{OK https://myschool.edu.ru/
MpPUMEHEHUE

20 Anbaeruasl: GopMaIbACTHI U alleTaNbIETU . ALIETOH 1 bu6mmoreka IIOK https://myschool.edu.ru/
OMHOOCHOBHEIE MpeIebHBIC KAPOOHOBBIC KUCIOTHI: MypaBbUHAS

21 A pe P P 1 but6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [Ipaktuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBD) 1 bubnunorexa LHOK https://myschool.edu.ru/
CreapuHoBas U OJICMHOBAsI KUCJIOTHI, KaK MPEICTaBUTEIHN BBICILIUX

23 P ped 1 but6mmoreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MBpia Kak CONU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHE 1 bu6mmoreka IIOK https://myschool.edu.ru/
CrnoxHbie 2GupbI Kak MPOU3BOAHBIE KapOOHOBBIX KUCTOT. ['maponus

25 $up P A P AP 1 but6mmoreka I{OK https://myschool.edu.ru/
CIIOXKHBIX 3(UPOB

26 XKupsl: runponus, npuMeHeHne, Ouoaoruyeckas pojib KHUPOB 1 bubnuorexa LHOK https://myschool.edu.ru/
VYrneBoasl: cocTas, kinaccudukanus. Baxxueilve npeacTaBuTeNN: MOK03a,

27 A Puran ped 1 bubaunoreka [1OK https://myschool.edu.ru/
bpykTO3a, caxaposza

28 Kpaxmain n nienronosa Kak IpupoaHbIE TOJIUMEPBI 1 bubmuorexa LHOK https://myschool.edu.ru/
KontponwsHnas pabdora no pazaeny «Kuciopoacoaepskaiye opraHuuecKie

29 P P pasAeIy PORCOACPKATIHE Op 1 BuGnnorexa [IOK https://myschool.edu.ru/
COCTMHEHUS»

30 AMWHBI: METHIIAMUH U aHUJIHH 1 bu6mmoreka IIOK https://myschool.edu.ru/
AMHHOKHCIIOTBI KaK aM()OTEpHBIE OPTaHUYECKUE COCTUHEHHUS, UX

31 Qorepubic op A 1 Bu6maorexa LIOK https://myschool.edu.ru/
Ounonoruueckoe 3HaueHue. [lentuast

32 benku kak npupoIHbIE BBICOKOMOJICKYIISPHBIE COCTMHEHUS 1 bubmuoreka [1OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI 1 bubmuoreka [1OK https://myschool.edu.ru/
OCHOBHBIE METObI CUHTE3a BEICOKOMOJIEKYIJISIPHBIX COEIUHEHUN.

34 A YUp s 1 bubaunoreka LIOK https://myschool.edu.ru/
[InacTtmacchl, kKay4ykH, BOJIOKHA

OBUIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34
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11 KJTIACC

KoanuecTB Jlara
Ne JIeKTPOHHBIE M (ppoBLIE
Tema ypoka 0 1acoB U3y4eH
n/n o0pa3oBare/ibHbIE Pecypchl
Bcero usi

1 XUMHYECKUH JIeMEHT. ATOM. DJIeKTpOHHAs1 KOH(PUTYpaIusi aTOMOB 3 bubmuoreka [1OK https://myschool.edu.ru/
INepuonnueckuii 3axkoH u Ilepuoanueckas cucTreMa XUMHUYECKUX DJIEMEHTOB

2 P P . . 2 bu6mmoreka 1OK https://myschool.edu.ru/
. Y. Menneneena, ux cBsi3b C COBPEMEHHOM TEOPUEN CTPOECHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COEAMHEHUH TI0 TPyINIaM U TieprogaM. 3HaYeHUE IEPUOJUICCKOTO 3aKOHA U 2 bubmuorexa [1OK https://myschool.edu.ru/
CHUCTEMBI XUMHUYECKHUX 31eMeHTOB J[.11. MeHneneeBa B pa3BUTUH HayKU
Crpoenue BelecTBa. XUMUYECKas CBA3b, €€ BUbI; MEXaHU3MbI

4 P N ’ ’ 2 bubmuoreka ITOK https://myschool.edu.ru/
00pa3oBaHMs KOBaJICHTHOM CBs3U. BomopoaHas cBs3b
BanenTHOCTE. DnekTpooTpHIaTeIbHOCTE. CTENeHbs OKUCIICHUA. BentecTBa

5 pooTp 2 bubmuoreka LIOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOCHHMSI
[Tonatue o qucnepcHbIX cucTteMax. IcCTUHHBIE U KOJUTOUMIHBIE PACTBOPHI.

6 P pacTEop 2 Bubnmorexa LJOK https:/myschool.edu.ru/
MaccoBas 107151 BEIIeCTBa B pacTBOPE
Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX COCTMHEHUIA.

7 ¢ P P 2 bu6mmoreka 1IOK https://myschool.edu.ru/
['eneTnyeckas CBA3b HEOPraHMUYECKUX BEIIECTB, PA3JIMYHbIX KJIACCOB
Knaccudukanus XuMHYECKUX peaKIfii B HEOPraHMYECKO 1 OpraHu4ecKoi

8 XHMMHH. 3aKOH COXPaHEHHsI MacChl BEIIECTB; 3aKOH COXPaHECHUS U 2 bubmuoreka [1OK https://myschool.edu.ru/
MIPEeBpaLIeHUs SHEPTUU IPU XUMHUYECKHUX PEaKIUIX

9 CxkopocTth peakiuu. OOpaTuMble peakiui. XUMHUECKOE PaBHOBECHE 2 bubmuorexa [1OK https://myschool.edu.ru/
[TpaxkTnueckas pabota Ne 1. «BnusHue pa3nuuHbIX (GaKTOPOB Ha CKOPOCTh

10 P i p P daicrop P 2 Bu6mmotexa LIOK https:/myschool.edu.ru/
XUMHUUYECKOM peakinm»
DnexTponutudeckas aucconuaiys. [ToHsTHEe 0 BOJOPOIHOM MOKa3aTene

11 (pH) pactBopa. Peakiiuu nonnoro oomMeHa. 'uaponns opraHudecKux u 2 bubmuorexa L1OK https://myschool.edu.ru/
HEOPTaHNYCCKHX BCUICCTB
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsaTue o0 anekTponuse

12 . P P 2 Bbu6mmoreka 1IOK https://myschool.edu.ru/
pacIyiaBoB U PaCTBOPOB COJICH

13 KontponbHas padota mo paszneny «TeopeTudeckre 0OCHOBbI XUMUM 2 bubmuoreka LIOK https://myschool.edu.ru/
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MeTaJ'IJ'[BI, HX IIOJIOKCHHE B HepnonnquKoﬁ CHUCTEMEC XUMHNUYCCKUX

14 anemenToB /1. . MenneneeBa u 0coOEHHOCTH cTpoeHus aroMoB. Ob1me 2 bubnmuorexa LHOK https://myschool.edu.ru/
dbuznyeckue CBOMCTBA METAJIIOB

15 CnnaBbl METAIUIOB. DJIEKTPOXUMUYECKUHN PsIl HAIPSKEHUI METALIOB 2 bubnuorexa LHOK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXXHEUIITUX METAIIJIOB (HATPUIA, KA, KAJIbITUNA

16 . . . (narpui, ’ ’ 2 bubmuoreka ITOK https://myschool.edu.ru/
MarHui, aJJIOMUHUN) ¥ UX COCAUHCHUI

17 XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX COEIUHECHUI 2 bu6mmoreka 1{OK https://myschool.edu.ru/

18 XUMHUUYecKHe CBOMCTBA IIMHKA, KeJie3a U X COeTUHEHHI 2 bu6imoreka I{OK https://myschool.edu.ru/
ITpakTrueckas padora Ne 2. "Perenue skcriepuMeHTaIbHBIX 3a7a4 110 TeMe

19 P " P P 2 bu6moreka IOK https://myschool.edu.ru/
«MeTanasi»
Hemetannel, ux nonoxenue B [lepuoandeckoid cuCTeMe XUMUUYECKUX

20 ’ P 2 but6mmoreka I{OK https://myschool.edu.ru/
snemeHToB /1. . MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB
®u3uyecKue CBOMCTBAa HEMETAUIOB. AJUIOTPOIIUS HEMETAIIIIOB (Ha IIpUMeEpe

21 P ( pHMEp 2 but6mmoreka I{OK https://myschool.edu.ru/
KHUCTI0opoa, cepsl, hochopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA raJloOT€HOB, CEPBI U UX COCIUHEHUHN 2 bu6mmoreka 1{OK https://myschool.edu.ru/

23 XuMHUecKre CBOHCTBA a30Ta, pocodpa U UX COeTMHEHUN 2 bubnuorexa LHOK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA yIJIEpoJa, KPEMHHUS U UX COCTMHEHUHN 2 bubmuoreka LIOK https://myschool.edu.ru/

25 [IpuMeHeHne Ba)XHEWITNX HEMETAJUIOB U UX COETMHEHUI 2 bubmuotexa IIOK https://myschool.edu.ru/
O06o001eHne U cucTeMaTu3anys 3HaHui 1Mo Teme «Hemeranmb.

26 Bbruncnenus no ypaBHeHUSIM XUMUYECKUX PEAKIUI U TEPMOXUMUYECKHE 2 bubnuotexa LIOK https://myschool.edu.ru/
pac4€Tnl
IIpaktuueckas padora Ne 3. «Pemienue s3KkCriepuMeHTAIBHBIX 3a1a4 110 TEME

27 " P " P P 2 bu6morexa LOK https://myschool.edu.ru/

Hemetannbr"»

28 KontpomnbHas pabora o remam «MeTtamis» u «HemeTanns» 2 bubnuotexa LIOK https://myschool.edu.ru/
Heoprannueckue u oprannyeckue Kuciaorsl. Heopranmueckue u

29 P P P 2 bubmuoreka [1OK https://myschool.edu.ru/
OpraHUYeCKUEe OCHOBAHMS
AMdoTepHBIE HEOPTAHUYECKUE U OPTAHUYECKUE COCTUHEHHUS.

30 Porep P P 2 bubmuoreka [1OK https://myschool.edu.ru/
['eHeTnveckas CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
Pois xuMuu B 00eCIIEYEHNH DKOJIOTMYECKON, SHEPIeTUYECKON U IUIIEBOUN

31 > JHEP 2 bubmauoreka LIOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUN METUITNHBI

32 [IpencraBnenus 06 0OIMMX HAYYHBIX MPUHIUIAX TPOMBILIUIEHHOTO 2 bubmuotexa LIOK https://myschool.edu.ru/
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MMOJTy4CHUA Ba)KHEHIITNX BCIIECTB

33

Yenmosek B MHPE BEIIECCTB U MAaTCpHAIOB

bubmuorexa [1OK https://myschool.edu.ru/

34

XHMHMS U 300pOBbE YEJIOBEKA

bu6mmoteka ITOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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YUEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O MPOLIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYHEHUKA

» Xumus, 10 kmacc/ I'abpuensua O.C., OO1IecTBO C OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODA»;
AxrmmonepHoe o6rmiectBo «M3marensctBo «IIpocBerieHue

* Xumus, 11 knacc/ I'a6puensu O.C., O01mecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
«IPO®DA»; Axtmmoreproe ob1ectBo «M3marensecTBo «IIpocBemeHue»

Beenure BapruanT

METOANYECKUE MATEPHUAJIBI JJJISA YUUTEJISA

Beenute 1. O.C.I'abpuensn, I.I.JIbicoBa «Xumust Metogudeckoe mocooue — 6a30BbIii yPOBEHbB) -
M.: Ipoda 2022 rop.

2. O.C.I'abpuensn, U.I.OctpoymoB, «OO011as XuMusi B TeCTax, 3ajadax, ynpakHeHusx. 11 kimacey
— M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I[1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc: KonTponbHbie U
IIPOBEPOYHBIC pabOThI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I'.JIeicoa, A.I.BBenenckas «Xumus 11 knacc: HacTonpHas kHura jis
yaurtens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I'I"JIsicoBa, A.I'BBeaenckas «Xumus 11 kimacc: HacronpHast kKHUTA IS
yuutensi». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuenss, [1.B.Pemeros, U.I.OcTtpoymoBa «3amauu 1o XUMHH U CTIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenucoBa «Xumus 11 kinacc noypounsie miansl no yueouuky O.C.I'abpuensina,
I'T".JIbicoBoii» - Bonrorpag» Yuurens 2018rog.

8. M.A.Pga6oBa, V.}O.Hesckas, P.B.JIuako «Tectel mo xumunm 11 kimace», - M.: Ok3amen, 2019r.

9.9. O.C.I'abpuensan, N.I.octpoymoB «XUMHUUYECKUN SKCTIEPUMEHT B 1ikone 11 kmacey; - M.:

Hpoda. — 2019 ron.

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBeauremanusiehttp://www.chemnet.ru I"azera « Xumus» u caiT s yaurens «5 umy
Ha YPOK XUMUK»
http://him.1september.ru Equnas xomnekius LIOP: [penmerHas komtekmus «XAMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAy4HBIC SKCTICPUMEHTHI:

XUMMUSL. KOJIJICKHI/IH Poccuiickoro O6IH€O6paBOBaTCHLHOFO Imopraja



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

http://www alhimik.ru Bcepoccuiickast onmummnuaia mkoJIbHUKOB MO0 XUMHH
http://chem.rusolymp.ru Opraandeckasi XUMHUsL: JJIEKTPOHHBINA YIECOHUK ISl CPEITHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: 3JICKTPOHHBIH YU4EeOHUK

http://www hemi.nsu.ru OTKpBITHII KOJISIK: XUMUS

http://www.chemistry.ru JlucTraHninoHHast OJIMMITHAA 10 XUMHH: TEITCKOMMYHHUKAIMOHHBIN

00pa3oBaTelIbHbIN MTPOEKT






