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MNOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1o XMMHUHM Ha ypOBHE CPEIHET0 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yjibTaraM OCBOCHMA (eaepanbHOil 00pa3oBaTeIbHON MPOTrpaMMbl CPEIHETO
obmero o6pazosanuss (POIlI COO), npeacraBieHHbIXx B DenepasbHOM TOCYIaPCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom Konuenumu mpenopaBaHusi ydeOHOTO IMpeamera
«Xumus» B 00pa3oBareNnbHBIX oOpraHm3zauusx Poccuiickoii ®@enepanuu, peamu3yronmx
OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, M OCHOBHBIX MOJOXeHUIH «CTpareruu pa3BUTHS
Bocniutanuss B Poccuiickoii ®epepanuun Ha nepuox 1o 2025 roma» (PacmopsbkeHue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOMOB K pPa3pabOTKe MporpamMmbl IO XHMHH, K OIpEIeNICHHIO O0Iei
cTpareruu 0Oy4YeHMs, BOCIIMTAHUS M Pa3BUTHs OOyUaIONIMXCS CPEICTBAMU y4eOHOTO MpeaMera
«Xumus» ans 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTABMWJIM KOHIENTYaJbHBIC IOJIOXKECHUS
®I'OC COO o B3aMMOOOYCIIOBICHHOCTH IIeNieH, conaepXaHus, pe3yabTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO TIOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IOJydyaeMOe€  BBITYCKHHKaMH  00I1eoOpa3oBaTebHON
OpraHu3aliM, SBISIETCS HEOThEMJIEMOH YacTblo MX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBEpIIAIONIMM 3TallOM peajM3alllid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KITIOYEBBIX
[EHHOCTEH, NPUCYIIMX M[EJIOCTHOW CHCTEME XUMHYECKOro o00pa3oBaHus. OTH IICHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PECHUS M OOIIEH KyIbTypHI
YeJI0BEKa, a TAaKXKe SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM
cpene. Peanmsyercss xumumueckoe oOpa3zoBaHHEe OOYYaIOLIMXCS Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs CPEACTBAMHU Y4eOHOTO MpenMeTa «XUMHUs», COAEp)KaHUEe U OCTPOEHUE KOTOPOTO
OIpeJesieHbl B MPOrpaMMe MO XUMHUHM € Y4YETOM CHEIU(HUKH HAayKd XUMHUH, €€ 3Ha4eHUs B
MO3HAHUM TIPUPOJLI U B MAaTePUAIBHOMN KU3HU OOINECTBA, a TaKXkKe C y4€TOM OOMIMX Henel u
NPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEeIHEero oOIero
obpasoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JEMEHT CUCTEMBl €CTECTBEHHBIX HayK UTpaeT 0COOYIO poiib B COBPEMEHHOU
[IUBWIN3ALUHI, B CO3JaHUM HOBOM 0a3bl MarepuanbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(bopMHpOBaHUE PAIMOHAILHOTO HAyYHOTO MBIIIJICHUS, B CO3JJAHUE IIEIOCTHOTO MPEACTaBICHHUS
00 OKpYXaIOILIEM MHUpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKa, KOTOPOe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MMOHMMAaHHs BEUIECTBEHHOTO COCTAaBa OKPYKAIOIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H
MEXy CTPOCHHEM BEIECTB, X CBONCTBAMHU M BO3MOXHBIMH O0JIACTIMH TPUMEHEHHUS.

TecHo B3auMOAEWCTBYS C JIPyTMMH €CTECTBCHHBIMM HayKaMM, XUMHsS CTaja
HEOTHEMJIEMOI YacThI0O MHUPOBOM KYJIBTYpPbI, HEOOXOJMUMBIM YCIOBHEM YCIIEUIHOTO TpyAa H
KHU3HH Kakaoro wieHa oOmiectBa. CoBpeMeHHast XUMUSI KaK HayKa CO3MJaTeNbHas, Kak HayKa
BBICOKMX TEXHOJOIMH HarpaBlieHa Ha pelleHHe II00aJbHBIX MPOOIEeM YCTOWYMBOTO Pa3BUTHSA
YeJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIIEBOM, YIKOJIOTHYECKON 0€30MTaCHOCTH U OXPaHbI

37I0POBBSL.



B coorBercTBHM ¢ OOmUMH LENSMH ¥ TPUHIHUIIAMHA CPETHEro oOIero oOpa3oBaHUs
coznepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHb U3y4eHUS]) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYyYalOIIMXCS, HEOOXOOUMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO BKIIIOYEHUS B JKHU3Hb COIIMyMa,
MIPOJIOJDKEHUS 00pa30BaHuUs B PA3IMUHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEIICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMera «XuMHUsS» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «OO011as 1 HeopraHU4YecKasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUsSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUHM MO0 HEOPTaHUYECKOM XUMHH (C BKIIOUEHUEM
3HAaHUM U3 00UIel XMMHUH) U OpraHMYecKor XUMuUU. POpMUPOBAaHHE JAHHOW CHUCTEMbI 3HAHHMA
IpU HU3Y4YCHHUU TIpeMeTa 0O0eCIeunBaeT BO3MOKHOCTb PACCMOTPEHHSI BCETO MHOT000pa3Hs
BEIIECTB HAa OCHOBE OOIINX MOHITUH, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa copepxkanus KypcoB — «Oprannyeckas XuMus» 1 «OO11ast 1 HeopraHudeckas
XUMHUsD» cOPMUpPOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO IMOAXOJa K M3YYCHHUIO
yueOHOro marepuajga W OOyCIIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUN Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XUMHH BELICCTBA
paccMarpuBalOTCs Ha YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaK)kK€ Ha YpPOBHE CTEPEOXUMHUYECKUX M 3JIEKTPOHHBIX IPEJCTABICHUNH O CTPOEHUM BEIIECTB.
Ceenenusi 00 m3yyaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIVICBOAOPOIOB MO
CIIOKHBIX OHMOJIOTMYECKH AKTUBHBIX COEIMHEHHMHA. B Kypce OopraHMYecKod XUMHM MOJTYy4aroT
pa3zButue CcHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs IEPBOHAYAILHBIC
NPEACTABICHUS O XUMUYECKOH CBSI3U, KJIACCU(PHUKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMHUUECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHsS B mpeaMeTe «XHMHs» 0a30BOTO ypOBHS paccMaTpUBaeTCs
M3yYCHHBII Ha YypOBHE OCHOBHOTO OOLIEro o00pa3oBaHMs TEOPETHUECKUN MaTepual M
(aKTONOTHYECKHE CBEACHUS O BEUIECTBAX M XMMHMYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHUYecKasi XUMHA» O0O0y4aroIUMCs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHHE TEPHOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX IO3UIHH,
DIyOXe TOHSATh HCTOPUYECKOE H3MEHEHHe (YHKUMH 3TOro 3akoHa — OT oboOmiaromei 1o
OOBSCHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaXXHEMIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMHUYECKUX PEaKLNAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnoiHsieTcs B Kypcax 10 w11 KkimaccoB aneMeHTaMU  COJIEpKaHUsl, HNMEIOIIUMHU
KyJIBTYPOJIOTMYECKUI M TPUKIAJHONW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSI3U XUMHHM C JPYTMMH HayKaMH, pacKpblBaloT €€ poib B II03HABAaTEIbHON U
MPAaKTUYECKOM NEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHMUIO YBKEHHS K IpOLECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPHIOKEHUNH XUMHH, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOieMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MH()OPMAIMIO U MPUMEHATH €€ IS MOMOJHEHHUS 3HAHWW, PEeIICHHS
MHTEJJIEKTYaJIbHBIX U DKCIEPUMEHTAIbHBIX HMCCIEN0BAaTENbCKUX 3a1ad. B menoM conepkanue

yueOHoro npeaMera « XUMHsS» TaHHOTO YPOBHS U3YUYCHHS OPHEHTHUPOBAHO HAa ()OPMUPOBAHHE Y



00y4YarOILINXCsI MUPOBO33PEHUYECKON OCHOBBI U MOHUMaHMUA (UIOCO(PCKUX HMICeH, TaKUX Kak:
MaTepHuaJbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHMYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOEHHEM, TO3HABAEMOCTb MPUPOAHBIX SBICHUH MyTEM SKCIIEPUMEHTA
U peLICHHUs NPOTUBOPEUU MEXIYy HOBBIMU (PAaKTaMU U TEOPETHUECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHHU B PEUICHUU SKOJOTMUYECKUX MpolieM, a Takxke mpobiem cOepexeHus
HHEPIreTHUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUI U MaTepHasoB.

B mnmane pemieHuss 3amad  BOCIUTAHMSA, Pa3BUTHS M COLMAIM3ALMU  OOyYarOmIUXCs
NPUHATBIE TPOTPAMMOM MO XMUMHMH TOAXOAbI K ONPEAETICHUIO COJACPKAHUS U IOCTPOCHHS
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE YHHBEPCATBHBIX YUYEOHBIX NEHCTBHIA, MMEIOIIUX
6a30Bo€ 3HAYCHHUE ISl PA3IMYHBIX BUJOB JIEATEIBHOCTHU: PELICHUs MTPOOIeM, MOUCKa, aHAIN3a U
0o0paboTku wuH(poOpMaIMK, HEOOXOJUMBIX JJIsi TNPUOOPETEHHS OMNbITa MPAKTUYECKOH U
MCCIIE/IOBATENIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IMO3HAHUN XUMUH.

B npaxTuke npenonaBaHus XUMHU KaK Ha YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHUs, TaK U
Ha YPOBHE CpeIHEro 0011ero 00pa3oBaHusl, IPU ONPEICICHUH COEPKATEIbHON XapaKTepUCTUKH
Hesiel M3y4eHHUs TIpenMeTa HalpaBICHHEM MEPBOCTENIEHHOW 3HAYUMOCTH TPaJAUIIMOHHO
npu3Haércss  (popMuUpoBaHME OCHOB XHMMHUYECKOH HAyKd Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUYECKOW JEATENIbHOCTH YeJOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB
MHUpPOBON KyibTypbl. C METOIMYECKONW TOYKM 3pPEHMsI TAKOM MOAXOA K OIPEAEICHUIO Iiesel
U3yUYCHHS MTPEMETa SBISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHO JaHHOM TOUYKE 3pEHHs TIABHBIMU LIEISIMM HM3YYEHHUS IMpeaMmera «XUMHsS» Ha
6azoBom ypoBae (10 —11 k1.) sBHSTIOTCS:

* (QopmupoBaHHE CHUCTEMBI XUMHYECKMX 3HAHUW KaK BaKHEHIIEW COCTaBISAIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpAa, B OCHOBE KOTOPOH JIeXKAT KIIIOYEBBIC MOHATHS,
(byHIaMeHTaIbHBIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHUMaHME CYIIHOCTH JIOCTYNHBIX OOOOLICHUI MHMPOBO33PEHUECKOrO XapakTepa,
O3HAKOMJICHHE C UCTOPHEN UX PAa3BUTHUS M CTAHOBJICHHUS;

* (opmMupoBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/AAX IMO3HAHHS BEIIECTB U
XMUMUYECKUX peakuuii, HEOOXOMUMBIX IJIsi MPUOOPETeHHUs YMEHH OPHEHTUPOBATHCS B
MUpE BEIIECTB U XMMUYECKUX SBJICHUN, HIMEIOLNX MECTO B IIPUPOAE, B MIPAKTUIECCKOHN U
MMOBCEAHEBHOM KU3HU,

* pa3BUTHE YMEHUH U CHOCOOOB [EATENBPHOCTH, CBA3aHHBIX C HAOIIONCHHEM U
OObSICHEHHEM XHWMHYECKOTO OSKCIEPUMEHTa, COOMIOACHHEM TMpaBUI 0E30MacHOro
oOpallleHus C BEIIECTBAMH.

Hapsny ¢ aTuM, conepikarenbHas XapaKTepUCTUKa Iiefieil U 3a/1a4 U3yueHHs IpeaMeTa B
porpamMMe 1Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU NPHOPUTETAMH
B CHCTeME cpeaHero oomiero ooOpaszoBanusi. CeromHss B MpENoJaBaHUHM XUMHH B OOJbIIEH
CTETEHH OTHAETCS MPENNOYTEHUE TNPAKTUUECKOW KOMIIOHEHTE CONEpXKaHUs OOydYeHHs,
OPHEHTUPOBAaHHON Ha TMOJTOTOBKY BBIIMYCKHHKAa OOIE00pa3oBaTebHOM  OpraHU3aIuH,

BJIAJICIONIET0 HE HaOOpOM 3HAHUH, a (PYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU H



YMEHUSMH aKTUBHOTO IMOJYYEHUs 3HAHUU M NMPUMEHEHUS MX B PEabHON KM3HU VIS PELICHHS
MPAaKTUYECKHUX 3a/1a4.

B cBi3M ¢ 3TMM mnpu HM3y4YeHUH TMpenMeTa «XUMHS» JIOMUHUpYIOIIEe 3HaYeHHE
nproOpeTaoT TaKue LEeNH U 3a/1a4u, KaK:

amanTanus  oOyd4aroIMXCs K  YCJIOBHUSAM  JMHAMUYHO  pA3BUBAIOLIETOCS  MUPA,
¢bopMHpOBaHUE WHTEIUIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOydalOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHH),
UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JIJIsl PA3IMYHBIX BUJIOB JIEATEIBHOCTHU: PEIIEHUs MpooieMm,
MIOWCKA, aHalM3a M 0O0paboTKM HH(GOpMAIMK, HEOOXOAWMBIX Uil TPUOOPETEHHS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAaeT BaXKHOE MECTO B TMO3HAHUHM XMMHUH, a TAKXKE U1 OLEHKHU C
MO3UILIMN HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U XMMUYECKUX MPOIECCOB
Ha OpraHu3M YeJIOBEeKa U MPUPOJHYIO CPEay;

pa3BUTHE MMO3HABATEILHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4JaroLINXCsl: CIMOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh HOBBIE 3HAHHUS 10 XUMHU B
COOTBETCTBHUH C KH3HEHHBIMU MOTPEOHOCTSIMH, HCIIOIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHalln3a y4eOHOH M HayYHO-NOMYJISIpHONW MH(OPMAIIMA XUMHYECKOTO
COZIepIKaHMUS,

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOMIOAATENIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH U MPOBEJCHUN XUMUYECKOTO IKCTIEPHUMEHTA;

BOCIIMTAaHUE Yy o0Oyyaromuxcs YyOeKIEHHOCTH B TYMaHHCTHYECKOW HaNpaBICHHOCTU
XUMUM, €€ BaXXHOW pOMM B  pEUICHHMM DIOOAJbHBIX  NpoOIEeM  palMOHAIBHOTO
MPUPOIOTIONB30BAHMS, TOMOJIHEHUSI YHEPTeTHUECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K MPHUPOJAE U CBOEMY
37I0POBBIO, A TaK)Xe MPUOOPETEHUS OIBITa UCIIOIb30BAHUS MONyUYEHHBIX 3HAHUN JJIS TPUHATHS
I'PaMOTHBIX PELICHUN B CUTYallUsX, CBI3aHHBIX C XUMUUYECKUMU SIBICHUSIMH.

B y4yeOHOM miaHe cpenHero o0miero oOpa3oBaHHs HpeaMeT «XHMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEIMETHOM 00macTi «EcTecTBEHHO-HAYYHbIE TPEIMEThI.

OOmiee 4nciIo 4acoB, OTBEACHHBIX IS M3YUYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpa3oBanmsi, coctaBiseT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemenmo), B 11

kimacce — 34 gaca (1 gac B Heneno).

COILEP)KAHUE OBYUYEHMUSA

10 KJIACC

OPTAHNMYECKASA XUMUA



Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMHUH

[IpeameT opraHu4ecKo XUMHUH: €€ BO3SHUKHOBEHME, Pa3BUTHUE U 3HAYCHHE B IIOJYYCHUU
HOBBIX BEIIECTB U MarepuasioB. Teopusi CTpOEeHUsl OpraHudeckux coenuHennii A. M. Bytieposa,
e€¢ ocHOBHble mNONOKEHHUA. CTpyKTypHbIE (OPMYIBl OpPraHMYECKUX BeEUIeCTB. [omoJorus,
n30Mepusl. XUMUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o0  KJIacCH(PUKALMK  OpPraHMYECKUx  BemlecTB.  HomeHkmarypa
OpraHMYECKMX COEIMHEHUN (CHUCTEMAaTHMYecKas) W TPHUBHAIbHBIE HA3BaHUS BAKHEHIIMX
IIPEACTABUTENEH KIaCCOB OPraHUYECKUX BELIECTB.

OKCcIIepMMEHTAJIbHbIE METOJbl U3YyUEHUS BEIIECTB U UX IPEBPALICHHUI: 03HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEUIECTB W MaTepualaMyd Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYI
OpPraHMYECKHX BEIIECTB, HAOMIONEHHE M ONUCAaHHE JEMOHCTPALMOHHBIX OMBITOB IO
MPEBpAaILEHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHuM (IUIaBiIeHUE, OOyTIIMBAHNE U TOPEHUE).

Yriesonpoponsl

AJKaHBI: COCTaB M CTPOECHHME, T'OMOJIOTMUECKMM psa. MeraH um 3TaH — mpocTenime
NPEACTaBUTENIN AJKAHOB: (HU3MUECKHE U XUMHUYECKHE CBOWCTBA (PEaKIMU 3aMEIleHUs H
TOPEHHUs ), HAXOXKIEHUE B IPUPOJIE, ITOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI pAll. DTWIEH U NPONWIEH — POCTEUIINE
NPEACTaBUTENIN AJKCHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBA (pEakiUH THUIPUPOBAHMS,
raJIOT€HUPOBAHUs, THAPATALMHI, OKUCIEHUS U ITOJIMMEPU3ALIH ), IOJyUYEHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEUIINE XUMHUYECKHE
cBOMicTBa (peakuus nonuMepusanun). [lonydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJOTMYECKHH psn. ALETHIEH —
MPOCTEHIINIA MpeICTaBUTENh AIKHHOB: COCTaB, CTPOEHHE, (pU3nUecKue U XUMUYECKHE CBOMCTBa
(peakuuy ruipupoBaHus, raJOreHUPOBaHMsl, TUApATAllUU, TOPEHNUS ), TOJIyYEHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHHe, (HU3MUECKHE M XMMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAaHUS M HUTPOBAHUS), INOJIYYEHUE W TNpPUMEHEHME. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue ceolcmea (peaKyuu 2ailo02eHupoO8anUs U HUMPOBAHUs), NOTyYeHUe U
npumenenue. TOKCHYHOCTb apeHOB. IeHeTHdeckas CBs3b MEXAY  yIIEBOLOPOAAMH,
IIPUHAJIEKALIMMU K pa3IMYHbIM KJlaccaM.

[TpuponHbIe UCTOUYHUKHU YINIEBOAOPOAOB. IIpHMpoaHBIN ra3 M MOMmyTHbIE HE(TSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mepepabOTKH HEPTHU: MEperoHKa, KpPEeKUHT
(TepMuYecKuil, KaTanuTHYecKuil), mupoiu3. [IponykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroib U IpOIYKThI €ro nepepadboTKH.

OKCIIepUMEHTAJIbHBIE METOJbl U3YyUEHUS BEIIECTB U UX IPEBPALICHHUI: 03HAKOMIIEHHUE C

o0pa3lamMu IUIacTMace, KaydyKoB M pe3uHbl, Koyutekuuu «Hedtb» 1 «Yromby, MoJenupoBaHue

MOJIKYJl YIJIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX, IPOBEJICHUE IPAKTUYECKON pabOTHI:
[IOJIy4eHHUE 3TUIICHA U U3YYCHHUE €TI0 CBOWCTB.

PacuérHrle 3amaun.



Bbuncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIUYECTBA
MCXO/IHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WU MPOLYKTOB PEAKIUN).

Kucaoponcoaepskamue opranu4eckue coeJHHeHH

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W STAHON: CTPOCHHUE, (PHU3UUECKHUE U
XMMHUYECKHE CBOMCTBA (pEakLMU C aKTUBHBIMHM METaJlJIaMH, I'aJIOTEHOBOAOPOAAMM, TOPEHHE),
IpuMeHeHrne. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMU CIIUPTOB. /lelicTBME MeTaHoa U 3TaHOoJIa
Ha OpPraHU3M YEJIOBEKa.

MHoroaroMHble CIUPTHL. DTWICHIIMKOAb W DIHMLEPHUH: CTpPOEHHUE, (QHU3MUECKue u
XMMHUYECKHE CBOWCTBA (B3aMMOIEHCTBUE CO IIEJIOYHBIMU METAJJIAMHU, KAU€CTBEHHAsl peakLus Ha
MHOTOAaTOMHBIE CHUpThI). JleiicTBMe Ha opraHu3M denoBeka. lIpuMeHeHue mMuIepuHa u
STHJICHITIMKOJIS.

@eHOoN: CTPOCHHE MOJIEKYNbl, (HU3UYECKHEe W XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denomna.

Anpnerunsl M kemowuvli. DopMalbIETHA, aleTalbIeru]: CTPOeHUe, (U3NYECKUEe U
XMMHUYECKHE CBOWCTBA (PEAKUUM OKHUCIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIE DPEAKIUH),
IIOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeieTbHbIE KapOOHOBBIE KUCIIOTHI. MypaBbUHAst U YKCYCHast KUCIOTHI:
CTpoeHue, GU3NIECKHe U XUMUYECKHe CBOICTBa (CBOMCTBA, O0IIME /IS Kilacca KUCIIOT, peaKlus
TepUHKaLMN), TONyuyeHHe u mnpuMeHeHue. CTeapuHOBas M OJIGMHOBAs KHUCIOTHI Kak
NIPEICTABUTENN BBICIINX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JCHCTBHE.

Crnoxable 2QHUpBl KaKk MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. ['HMIpONN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. buonornueckas posb KHUPOB.

VYriieBoabl: coCTaB, KiaccupuKalys yriaeBonoB (MOHO-, M- U MoIucaxapuisl). [roko3a —
IPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHMS MOJEKYJbl, (U3MUECKHEe M XUMUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcuaom Menau(Il), okucieHne aMMHauHBIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIeHHME, OpOXKEHHE IIIOKO3bI), HAXOXKJIEHHE B IPHPOJE,
npuMeHeHue, ononoruueckas pois. Porocunres. Opykro3a Kak H30Mep IITIOKO3HI.

Kpaxman u nemironosa Kak NpUpojHble noiauMmepbl. CTpoeHne Kpaxmaja U IeJUIHJIO3bI.
dusnyeckue 1 XMMUYECKUE CBOWCTBA KpaxmaJja (TUApPOJIN3, KaUeCTBEHHAs PEAKIUS C UOJIOM).

OKCIIEpUMEHTAJIBHBIE METO/bl M3YyYEHHUs BELIECTB M MX MPEBPALLEHUI: IPOBEICHUE,
HAOMIOZICHWE M ONKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KauyCCTBEHHBIC
peaKIMu OJHOATOMHBIX CHUPTOB (OKHUCiIeHue 3TaHosia okcuaoM wmenu(ll)), mMHOroaroMHbIX
cnupToB (B3auMojeicTBUEe THmepuHa ¢ ruapokcuaom wmenu(ll)), amprerunnoB (OKUCIIEHUE
aMMHMadHbIM pacTBopoM okcupa cepeOpa(l) u ruapokcupom wmemu(Il), B3ammoneiicTBue
KpaxMana ¢ HOJIOM), IPOBEIACHHUE MPAKTUYECKOM pabOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHrle 3amaun.



Bbuncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIUYECTBA
MCXO/IHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WU MPOLYKTOB PEAKIUN).

A3oTcoaeprkaiye opraHM4ecKiue COeAMHEHN.

AMUHOKHCIOTBl Kak aMm(oTepHble oOpraHudeckue coenuHeHus. @Dunueckue u
XMMHUYECKHE CBOMCTBA AMMHOKHCIOT (HAa IpUMEpe DNMIMHA). buonormyeckoe 3HaueHHE
aMUHOKHUCIIOT. [IenTuast.

benku kak IpUpOHBIE BBHICOKOMOJIEKYISpHBIE coelauHEHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHass CTPyKTypa OenkoB. XHUMHYECKHME CBOMCTBAa OENKOB: THAPOIM3, JACHATypalus,
KaueCTBEHHbIEC PEaKIMK Ha OCJIKH.

DOKCHepUMEHTAJIbHBIE METO/bl M3y4YCHHs BEIIECTB M UX NPEBPALICHUN: HAOMIONECHHE U
ONMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCJNKOB IpH HArpeBaHWHU, ILIBETHBIC
peakuuu OEIKOB.

BbicokomoJieKyIsipHbIEe COeUHEHHUS

OCHOBHBIE TOHATUS XMMHMH BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUU, CPENHsAs MoJeKyspHas Macca. OCHOBHbIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3ALIHsl U ITOJIMKOHICHCALHS.

OKCIIepUMEHTAJIbHBIE METOJbl U3YyUEHUsS BEIIECTB U UX IPEBPALICHHUI: 03HAKOMIIEHHE C
o0pa3uamMu NPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXIpeIMETHBIX CBA3€H MpU M3ydyeHUU opraHmdeckor xumuu B 10 kmacce
OCYILIECTBIIACTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATHUH, TaKk W
MOHSITHM, SBJISIOUIMXCS CUCTEMHBIMH JUJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecrecTBEHHO-HAyYHbIC MOHATHUS: SBJICHME, HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHajdu3, CHHTE3, KJIAacCU(PHKaLUs, MEPUOJUYHOCTb, HAOIIOACHHE, HW3MEPEHueE,
JKCIIEPUMEHT, MOJEIUPOBAHMUE.

@dusuka: Marepus, SHEpPrus, Macca, aToM, IEKTPOH, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEIUYMHBI M €MHULIBI
UX U3MEPEHUSL.

Bbuonorus: xnerka, opranusMm, O6mocdepa, oOMEH BelECTB B OpraHusme, (HOTOCHHTE3,
OMONIOTUYECKH aKTUBHBIE BeleCTBa (O€IKH, YIIIEBOABI, XKHUPHI, (PEPMEHTHI).

I'eorpadust: MuHEpasbl, TOPHbIE TOPOJIBI, TOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThl, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOINE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE NpenapaThl, MaTeEpUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX

BOJIOKOH.

11 KJTACC

OBIIASA U HEOPTAHUYECKASA XUMUA



Teopernueckne 0OCHOBbI XUMHH

XUMUYECKHHA DJIeMEHT. AToM. Sapo artoma, H30TOIBL. DJEKTPOHHas 000JI0YKa.
DHepreTU4ecKue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d- amemeHTsl. OCOOCHHOCTH
pacrpesiesieHus] IEKTPOHOB MO0 OpOUTAISIM B aroMax >JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OnekTpoHHast KOH(pUTypalys aTOMOB.

Ilepnonnueckuin 3akoH u Ilepumommueckass cucrema XuUMHUYeCKHX vieMeHToB JI. M.
MenneneeBa. CBsA3p nepuonnyeckoro 3akoHa u [lepuoanueckoil CHCTEMBI XMMHMUYECKHX
anemeHToB J[. M. MenzaeneeBa ¢ COBpPEMEHHON TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUsI CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyIaMm U nepruoaaM. 3Ha4yeHHe MEPUOANYECKOTO 3aKOHA B Pa3BUTUH HAyKH.

Crpoenue BemiecTBa. XHMHYECKas CBs3b. Buabl XUMHUECKOW CBSI3M (KOBaJICHTHAs
HEToJIApHasl W TOJIApHAas, MOHHAs, MeTaJuinyeckas). MexaHu3Mbel 00Opa30BaHMs KOBAaJCHTHOM
XUMHYECKON CBsI3u (OOMEHHBI M JTOHOPHO-aKIENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTS.
OnexTpooTpuLareabHOCTh. CTeneHb OKUcaeHus. VIOHbI: KAaTHOHBI M AHUOHBI.

BemecTtBa MONIEKYISIPHOIO M HEMOJEKYISIPHOTO CTPOEHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIMBI KPUCTALTMYECKUX PEHIETOK. 3aBUCMMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJTINYECKOU PELIETKH.

[TonsiTre 0 nucnepcHBIX cuctemMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukamuss HeopraHumueckux coenuHeHMid. HomeHknatypa HeOpraHWYecKHX
BelleCcTB. [eHeTndeckass CBA3b HEOPraHMYECKUX BEIIECTB, IPUHAICKAUX K Pa3IudHBIM
KJIacCaM.

Xumunueckass peakius. Knaccudukanus XMMUYECKMX peakUMid B HEOPTaHUYECKOW u
OpPraHMYECKOM XUMHUH. 3aKOH COXPAHEHUS MAacCChl BELLECTB, 3aKOH COXPAHEHMs U NpPEBpAILECHUS
SHEPTUHU IIPU XUMUYECKUX PEAKLIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakropoB. OOpaTuMble pEaKlUU.
Xumnueckoe paBHoBecue. DakToOpsbl, BIUAIOIIME HA COCTOSHHE XHMHMUYECKOIO PaBHOBECHS.
[Tpunmun Jle Hlarense.

Onekrponurudeckas auccoruanus. CuipHble M cinalbbie AnekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCIIas, HEUTpabHas, ICJIOYHAs.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHs BELIECTB M MX IPEBPALIEHUI: IEMOHCTpaLus
tabmun «llepuonnueckas cucrema xummudeckux snemeHToB [[. WM. MenpeneeBay, u3ydeHHE
MoJleNiell  KpPUCTANTMYEeCKUX pEHIETOK, HAONIOeHHEe M ONUCAaHWE JEMOHCTPAI[MOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHWE IEPOKCHAA BOAOPOJA B TNPUCYTCTBHM KaTajau3aropa,
OIPENEIICHUE CPebl PACTBOPOB BEIECTB C IOMOILBIO YHHBEPCAJIBHOIO UHIUKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHE IMPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (PakTOpoB Ha
CKOPOCTb XUMMUYECKON PEAKLIUNY.

PacuérHrle 3amaun.



PacuéTel 0 ypaBHEHUsIM XUMHUUYECKUX PEAKIUN, B TOM YHUCIIE TEPMOXUMUYECKHUE PACUYETHI,
pacd€Thl C UCIIOJIB30BAHUEM IIOHATHUS «MACCOBAsI 1OJISI BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxkenne HemeramioB B Ilepuoamyeckoil cucTeMe XMMHUYECKHX
sanementoB J[. M. MenneneeBa M 0COOEGHHOCTH CTpoeHHUsi aroMoB. Dusnyeckue CBOMCTBa
HEMETAJUTOB. AJUTOTPOIUSI HEMETAIJIOB (Ha pUMeEpe KUCIIopoa, cepbl, hocdopa u yriepona).

XUMHUUYECKHE CBOMCTBAa BaXKHEMIIMX HEMETAJUIOB (TaJloTEHOB, CEpbl, a30Ta, ¢ocdopa,
yIJIepoAa U KPEMHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOACOAEPKALINX KUCIIOT, BOIOPOIHBIX
COCIMHEHUM ).

IIpuMeHeHNEe Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxxenne Merainos B Ilepuoguueckoil cucreMe XUMHYECKUX dIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHSI JIEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. Oomue
¢usnueckue cpoiictBa MeTayioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHHA P HaNpsHKCHUN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXXHEMIIMX METa/UIOB (HATPUM, KaJlIWi, KajdblUW, MAarHuu,
AJTIOMUHUMN, IIUHK, XPOM, KeJIe30, MEIb) U UX COCAMHEHUH.

OOu1re ciocoObl nmomyueHust MeTaiyioB. [[puMeHeHne MeTasioB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METO/bl HW3YyYEHHUs BELIECTB M MX IPEBPALLEHUI: H3y4YeHHUE
KOJUTEKIUHN «MeTaslibl U CIIaBbl», 00pa3Ii0B HEMETAJUIOB, PeIICHHE SKCIIEPUMEHTAIbHBIX 3a7a4,
HAOMIOZICHWE M ONHMCAHUE JIEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (B3aUMOJACHCTBHE
TUAPOKCUIA AIFOMUHUS C paCTBOPaMU KUCJIOT U ILEJI0YEH, KAUECTBEHHBIE PEAaKIIMY Ha KaTUOHBI
METaJlJIOB).

Pacuérnbie 3anaun.

Pacuétsl Macchl BemiecTBa WM 00bEMa Ta3oB IO HM3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00bEMY OFHOTO M3 YyYacCTBYIOIIMX B PEAKIMHM BELIECTB, pacdEéThl Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MIPOLYKTOB PEAKIMH, €CJIU OAHO U3 BELIECTB UMEET IIPUMECH.

XuMHus U KU3Hb

Pons xuMuu B 00€CTIEYCHIH HYKOIOTHYECKOM, YHEPreTUYECKOM U MUIIEBOM O€30MacHOCTH,
pa3BuTUU MeaMLUHBL. [loHATHE O HAay4yHBIX METOAAX IIO3HAHUSA BEIIECTB M XUMHUYECKUX
peaKuuii.

[IpencraBnenus o0 OOMMX HAyYHBIX MNPUHOMIAX [POMBIIIICHHOTO MOJTYYEeHHUs
BAYKHEUILUX BEIICCTB.

UYenoBek B MHpE BELIECTB M MATEPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHUaibl U DIIEKTPOHUKH,
HaHOMAaTepUasbl, OpPraHUYeCKUe U MUHEPAIbHBIE YI0OpEHHUS.

XuMHS M 3[0pPOBbE YEIOBEKA: IIPaBUJIA MCIIOJIb30BAHMs JIEKAPCTBEHHBIX IIPENaparos,
npaBuia 6e30MacHOTrO UCIIOIB30BAHNUS MPENapaToB OBITOBOM XUMHH B TOBCEIHEBHOM KU3HHU.

MexnpeIMeTHbIE CBA3H.

Peanuzanust MeXIpeAMETHBIX CBA3€H MPU U3yYEHHH OOIIel M HEOPraHWYEeCKOM XMMHUU B

11 kmacce ocyIIecTBIsIETCA Yepe3 MCIOJb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH,



TaK Y MOHATHUH, SIBIAIOIINXCS CUCTEMHBIMM JUISl OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1u1re ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAyYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAU3,
CHHTE3, KJIacCU(pUKaIMsi, TMEePHUOAUYHOCTb, HAOMIOACHNE, OHKCIEPUMEHT, MOJECIUPOBAaHHE,
U3MEpEHMUE, SBICHUE.

@dusuka: Marepus, SHEPrusi, Macca, aroM, JIEKTPOH, NMPOTOH, HEWTPOH, MOH, H30TOII,
PalnOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEUIECTBA, (PU3UUECKHUE BEIUIMHBI U €IUHUIIBI X U3MEPEHUS, CKOPOCTb.

Buonorus: kierka, OpraHum3M, HKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OOMEH BELIECTB B OpPraHU3MeE.

I'eorpadust: MuHEpasbl, TOPHbIE TOPOJIBI, TOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBILIUIEHHOCT, MeTaJulyprus, IIPOU3BOACTBO
CTPOUTENIbHBIX MaTepuaos, CEJbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, NUILEBas
MPOMBIIIJICHHOCTh, (hapMalleBTUYECKass MPOMBIIIICHHOCTb, MPOU3BOJACTBO KOCMETHUYECKUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MAaTEpUAsOB, 3JIEKTPOHHAs MPOMBIIIJIEHHOCTD,

HAaHOTCXHOJIOI'UH.

INTIAHUPYEMBIE PE3VIIBTATBI OCBOEHMA T[IPOI'PAMMBI 110 XMMHWKM HA
BA30BOM YPOBHE CPE/ITHEI'O OBIIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4arOIIUMUCS
IporpaMM CpEJHEro oO0IIero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonn4eckoil OCHOBOW sl pa3paldOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS
IPOTpaMM CPEHETO 00IIero 0Opa3oBaHus SBIISETCS CUCTEMHO-/IEATEIbHOCTHBINA OAXOI.

B coOoTBEeTCTBUM C CHCTEMHO-ACATENBHOCTHBIM IIOAXOIOM B CTPYKTYpEe JMYHOCTHBIX
pe3y/IbTaToOB OCBOGHUS TMpeAMeTa «XHUMHs» Ha YPOBHE CpEJHEro oOmero oOpa3oBaHHS
BBIJICJICHBI CIICAYIOIINE COCTABIIAIOIINE:

OCO3HAaHHE OOYYAIOMIMMHUCS POCCHMCKON T'PaKTAHCKOM HISHTHYHOCTH — TOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTUBAIMU K 00YUYCHHUIO;

IIEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH U UCTOPUYECKUX TPaJUIUil 6a30BOI HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCsl PYKOBOJICTBOBAaTbCS B CBOCH JEATENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IPUCYLIMMHU LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0pa3oBaHus;

HaJIMYME TPABOCO3HAHUS SKOJIOTMYECKOM KyJAbTYphl M CHOCOOHOCTH CTaBUTh €U U

CTPOUTH JKU3HCHHBIC IJIAHBI.



JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMeTa «XHUMHs JIOCTUTAIOTCS B EIUHCTBE
y4eOHOW ¥ BOCIUTATENBLHOW JIEATENHPHOCTH B COOTBETCTBUM C TYMaHUCTHUYECKHUMH,
COLIMOKYJIBTYPHBIMU, JAYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMM H HJ€ajJaMU POCCHICKOTO
TPa)XXTaHCKOTO OOIIECTBa, NPUHATHIMH B OOINECTBE HOPMAaMH M TPAaBHJIAMHU TOBEACHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAaHOBIICHUS
JMYHOCTU OO0YYAOLTIXCS.

JIM4HOCTHBIC PE3YNIBTaThl OCBOSHUS MpeaMeTa «XHMHsD OTPakaloT cHOPMUPOBAHHOCTH
OTBITa TIO3HABATENFHOM M TPAKTHYECKOW JESITeTbHOCTH OOYYaroIIMXCsl MO pealu3aluu
MPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUA:

OCO3HAaHMS O0YYAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAKECHUS K
3aKOHY ¥ MPABOIMOPSAKY;

MPEACTABICHUS] O COLHUAIbHBIX HOPMax W NpaBUWIaX MEXKIMYHOCTHBIX OTHOIICHHUI B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON NEATEIHHOCTU MPU CO3/IaHUU YIEOHBIX TIPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATEIBHBIX 337124, BHITOTHEHUH XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI IPYTHX
MIPH aHAJTN3E PA3INYHBIX BUIOB yUeOHOU ACSITENLHOCTH,

2) NaTpHOTHYECKOT0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEUI0 OTE€YECTBEHHOMU
XUMUU;

YBaXEHHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JTOCTIIKEHUS HAayKH €CTh PE3YyNbTaT JIUTEIbHBIX HAOIIONCHHIA,
KPOMOTIUBBIX SKCIIEPUMEHTAIbHBIX TTOUCKOB, TOCTOSIHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;

MHTEpECa W TI03HABATEIbHBIX MOTHBOB B TMOJIYYEHHHM U TOCIEIYIOUIEM aHalIu3e
nH(GOPMAITUHU O IEPEOBBIX TOCTIKEHUSX COBPEMEHHON OTEUeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHNUS,

CIIOCOOHOCTH OLIGHWBATh CHUTYalldd, CBS3aHHBIE C XUMUYECKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS,, OPUEHTUPYSACh HAa MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLEHHUBAThb CBOE MOBEACHUE M NOCTYNKH CBOMX TOBAapHUILEH C MO3HUIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popmupoBaHusi KyJbTYPbl 310POBbS:

MOHMMAHUS I[IEHHOCTEH 370pOBOrOo M 0Oe30macHoro obpasa >KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmofieHrsT MpaBui 0e30MacHOr0 OOpaIleHHusT C BEIIECTBAMU B OBITY, MMOBCEIHEBHOMU
KU3HU U B TPYJOBOU JIE€ATETBLHOCTH;

MOHMMAHUS [IEHHOCTH TIPaBWJI WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro

MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIIUX 340POBbIO U )KU3HU JIFOLEH;



OCO3HAHMS TOCTEACTBUNA W HEMPUATHS BPEIHBIX MPHUBBIYCK (YMOTPEONICHUS AJTKOTOJIS,
HapKOTHKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSL:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEILCKOM  JESATEIbHOCTH,
OOIECTBEHHO MOJIE3HOMN, TBOPUECKOH U APYTHX BUJAX JIESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3aJad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYCHHIO Tpod)eccHuil pa3indHOro poja, B TOM YHKCIE Ha
OCHOBE NPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXEHUS K TPYAY, JIIOJSAM TPYAA U PE3yJbTaTam TPYA0BOU IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYabHON TpaeKTOpUH 0Opa3oBaHMUS,
Oyaymieil mpodeccuu U peanu3aii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0/10rHYeCKOro0 BOCIMTAHUS:

HKOJIOTUYECKH 11€I€CO00Pa3HOT0 OTHOLIEHHS K MPHUPOAE, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIie;

MOHMMAHUS TIIOOATLHOTO XapakTepa 3KOJIOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NMPUPOIHON U COLIMATIBHOM CPEBL;

OCO3HAHHS HEOOXOTUMOCTH MCIOIB30BAHUS TOCTI)KCHUN XUMUU JJIsI PEIICHUS BOIIPOCOB
palMOHATBHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOIO HENPUATUSA JIECUCTBUW, NMPUHOCIIIUX BPEH OKPYKAIOUIEH MPUPOIHOU Cpene,
YMEHHSI TIPOTHO3UPOBATH HEOIArONpPUSTHBIC YKOJIOTHUYECKHE TMOCIEACTBHS MPEIITPUHUMAESMBIX
JNENUCTBUN U NIPENOTBpaLIaTh UX;

HaJu4usl Pa3BUTOTO HKOJOTUYECKOTO MBILIUICHUS, SKOJIOIMYECKOW KYJIbTYphl, OIIbITA
NESATEIbHOCTH  DKOJOTMYECKOM  HAmpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCS UMH B
MO3HABATENFHOW, KOMMYHHUKATUBHOW U COIIMALHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOSTH UIEOIOTHN XeMOo(hoOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHWMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHUs €€ ponu B (opMHpOBaAHHH
paIMOHATFHOTO HAYYHOTO MBIILICHUS, CO3aHIH LEIOCTHOTO MPEICTABICHHS 00 OKpYXKAroIeM
MHpE KaK O €JIMHCTBE MPUPOIbI M YEIOBEKA, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEU U
pelIeHnr IPooIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JJIi COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHUCTHYECKOW HAMNpPABICHHOCTH W BaKHOH pOJIM B CO3JaHUM HOBOM 0a3bl MaTepuabHOM
KYJIBTYPBI, PEIICHUH TIOOAIBHBIX MPOOIeM YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKOW, THUIINEBOH H HKOJIOTHMYECKON Oe30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,
00eCIedeHn YCIOBUI YCIICIIHOTO TPY/a U DKOJIOTHUYECKH KOM(OPTHOMN JKU3HH KAKIOTO WieHa

o011ecTBa;



€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHMMAaHMS CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YeMbIX B €CTECTBECHHBIX HayKaX, COCOOHOCTH MCHOJIB30BaTh MOJMy4yaeMble 3HAHHS IS
aHanmM3a U OOBSCHEHMS SBICHUH OKPYKAIOLIETO MHMpa W TNPOUCXOMSIIUX B HEM HM3MEHEHHH,
yMEHUS Jie7aTh 000CHOBaHHbIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOTyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCIIONB30BATh XMMUYECKHE 3HAHUS IS PEILICHHs POOIeM
B PEAJIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIbCKON IeATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHMIO, K
aKTMBHOMY TIOJYYECHUIO HOBBIX 3HAaHUH 1O XWMHUH B COOTBETCTBHM C JKM3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM Tpyda B pPa3IMYHbIX cdepax npodeccuoHaTbHON
NesITeIbHOCTH.

METANPEMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yabTaThl OCBOCHMS Y4YeOHOro mpeaMera «XUMHsS» Ha YpPOBHE
CpemHero o01ero o0pa3oBaHus BKIIIOYAIOT:

3HaUMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHHUSI OOYUAIOMIMUXCA MEXAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIe) 00LIeHAYYHBIE TIOHATHS, OTPAXKAIOLIHE LIEeTOCTHOCTh HAyYHOU KapTUHBI MUpPa
U cnenu(uKy METOIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CHCTEMa, HAy4HbIM (PAaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpus, UCCIIeJOBaHNEe, HAOMIOACHNE, N3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHble  y4yeOHble  JeHCTBHS  (TIO3HaBaTeJbHbIE,  KOMMYHUKATHBHBIE,
peryisiTuBHBIE), obecreunBaiomue GopMHpOBaHHE (DPYHKIMOHAIBHOW TPAaMOTHOCTH H
COLIMAJIbHOM KOMIIETEHIIUN 00yYaromnXCs;

COCOOHOCTh  OOyYaroIUXCS ~ MCIONB30BaTh  OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YyHHUBEpCAJbHbIC Y4eOHBbIC JEHCTBHS B IIO3HABAaTEIbHON H
COLIMAJIHOM ITPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU Y4eOHBIMU
MO3HABaTENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIITUBHBIMU JICHCTBHSMHU.

OsJjaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /ICHCTBUSIMM:

1) 6a3oBble Joruyeckme AeMCTBUSA:

CaMOCTOATENIbHO (OPMYIIUPOBaTh M AKTYaJIM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBarh;

OIPENEINIATh IIeNU JEATENIbHOCTH, 33a/aBas HapaMeTpbl U KPUTEPHUH HX JTOCTHKCHUS,
COOTHOCHTD PE3YJBbTaThl AEATEIBHOCTH C MIOCTABICHHBIMH LIEISIMHU;

UCTIONb30BaTh NPU OCBOCHMM 3HAHMNA MNPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICNATH
XapakTepHbIE MpPHU3HAKM TOHATHH W YCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHATHS 11 OOBbSICHEHUS! OTJCIBHBIX (PAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMH BEIIECTB U XUMHUUECKUX PEaKIHii;



YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXly U3y4acMbIMU SIBICHUSAMY;

CTPOUTH JIOTUYECKHE pAcCyXAeHUS (MHAYKTHUBHBIC, NEIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PacCMaTpUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUECHHS;

IIPUMEHSTH B NPOLIECCE NO3HAHMSI, UCIOIb3YyEMbIE B XUMUU CHMBOJINYECKHUE (3HAKOBBIE)
MOJIEeIH, TPe0OpPa30BBIBATh MOJIENIbHBIC IPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOI) JIEMEHTA,
XuUMudeckass (GopMmyna, ypaBHEHHE XUMHUYECKOW peakiuu — TMpH pPEHIeHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a]ady, IPUMEHSTh Ha3BaHHBIE MOJEIBHBIE MPEACTABICHUS
JUIS BBISIBJIEHUSI XapaKTE€PHBIX MPU3HAKOB U3YYa€MbIX BEILECTB U XMMHUECKHUX PEAKIIHI.

2) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBUSA:

BJIa/I€Th OCHOBAMHU METO0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINM;

dbopmynupoBaTh WENM W 3a7a4d  UCCIEAOBAHMS, WCIOJIb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITENIEHO COPMYIHMPOBAHHBIE BONPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXK/ICHU;

BJIa/JI€Th HABBIKAMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAaHUS M IPOBEACHUS YUEHUYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOIIONATh 32 XOJOM IPOIECCca, CaMOCTOSTENLHO
NPOTHO3UPOBATh €ro pe3yibrar, (OpMyIHpOBaTh OOOOIIEHUS U BBIBOABI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEIOBAHUSA, COCTABIATh 00OCHOBAHHBIN OTYET O MPOAETaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW MCCIEOBATeIbCKOM M TMPOEKTHOM JEATEIbHOCTH,
IPOSIBIISATH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY IIOMCKY METOJOB pPELICHHS
IIPAKTUYECKHUX 33]a4, IPUMEHEHUIO PA3JINYHBIX METOJIOB [IO3HAHHUS.

3) paGora ¢ uHpopmanmeii:

OPHEHTUPOBATHCS B  PA3MUYHBIX HCTOYHHKAX HMHPOpPMAIMKM  (HAyYHO-TOMYJIsIpHAs
JUTEepaTypa XHMMHYECKOTO COACpXaHMsA, CIpaBOYHBbIE MOcoOMs, pecypchl HMHTepHera),
aHaNU3UpPOBaTh MH(GOPMALMIO PA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHNBaTh €€ OCTOBEPHOCTh U HENPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPUMEHATh PaA3IMYHBIE METOIBI NPH TOUCKE M OTOOpe
uHpOpPMaLIUHU, HEOOXOIUMOMN JJIsl BBIITOJHEHUSI YUEOHBIX 3a/1a4 ONPeaesIEHHOTO TUTIA;

npuoOpeTaTh OIBIT WCHOIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMUA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMY IpeacTaBieHHsT HHPOpMAIH (CXEMBI,
rpaduKu, TMarpaMMel, TaOIUIBL, PUCYHKH U IpyTHE);

UCTOJIb30BaTh HAy4HbIM SI3bIK B KayecTBE CpEICTBA MNpPH pabdoTe C XUMHUECKOU
uHpOpMaLueil: MPUMEHATh MeEXIpenIMeTHble ((U3MYecKrne W MaTeMaTH4YecKue) 3HAKU H
CHUMBOJIBI, (hOpMYIIbI, aO00pEeBUATYPbI, HOMEHKIATYPY;

MCTIOJIBb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATTISAHOCTH.

OBJ'IaZ[eHI/Ie YHUBEPCAAbHBIMA KOMMYHUKATUBHBIMHU JeHCTBUSAMH:



3aJ]aBaTh BOIMPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMbl B XOJI€ JMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBaTh CBOM MPEUIOKEHHS OTHOCHUTEIBHO  BBIMOJHEHHS
IIPEIJIOKEHHOH 3a/1a4H;

BBICTYINIaTh C TNpE3eHTAlUeH pe3yNlbTaToB MO3HABATENBHON NEATENBHOCTH, MOMYYSHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TPU  BBINOJIHEHUH XUMHYECKOTO
HKCIIEPUMEHTA, MPAKTUUECKOW paboThl MO HCCIEAOBAaHMIO CBONCTB HM3y4YaeMbIX BEIIECTB,
peanuzanuy yuyeOHOTro THpoekTa M (POpMyIMpOBaTh BBIBOABI IO pPe3yJabTaTaM MpPOBENEHHBIX
UCCIIEIOBAaHUN TYTEM COTIIACOBAHUS MO3UIIHI B X07e 00CY X IeHUS 1 0OMEHa MHEHHSIMH.

OsJjiajieHHe YHUBEPCAJIbHBIMH PeryIATUBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIATH CBOIO TO3HABATEIbHYIO NEATEIBHOCTD,
ompenensis €€ LEeNd U 3a/aud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
IpeJlaraéMblii aITOPUTM JIEHCTBHI NPU BBIMOJHEHUM YYEOHBIX M MCCIEIOBATEIbCKUX 3aiad,
BbIOMpaTh Haubonee 3pPEKTUBHBIN CIOCOO MX pelIeHUs ¢ YYETOM MOyYEHHUs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKHUX PEaKIUIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATETbHOCTH Ha OCHOBE CaMOaHalIW3a |

CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmMeTHBIE pe3ynbTaThl 0OCBOEHUA Kypca «OpraHudeckas XuMUs» OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XUMHYECKOH COCTaBJISIONICH €CTEeCTBEHHO-
HAy4YHOW KapTUHBI MHpa, POJIM XUMHUHM B TO3HAHUU SBICHUNA NOPUPONBI, B (OPMUPOBAHUH
MBILIUICHUS] U KYJIBTYpbl JUYHOCTH, €€ (YHKIHMOHAJIHHONW TPaMOTHOCTH, HEOOXOIMUMOM IS
peLIeHHsI MPAKTUYECKUX 331a4 U HKOJIOTHYECKH 000CHOBAHHOIO OTHOIICHHUS K CBOEMY 3/10POBBIO
U IIPUPOIHOU Cpere;

BIAJICHUE CHUCTEMOM XMMMYECKHUX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIIOJAralolue
MOHATHUS (XMMHUYECKUH 3JI€MEHT, aToM, JJIEKTPOHHAst 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPULIATETILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaléHHasl), MOJIb, MOJIApDHAas Macca, MOJSApPHBIA  00BEM, YIIIEpOOHBIA  CKEJeT,
(byHKUMOHANbHAS TPYyNNa, pPaauKal, W30MEpHs, H30MEpbl, TOMOJOTHYECKUN psA, TOMOJIOTH,
YIJIEBOAOPO/BI, KUCIOPOA U a30TCOAEpXKAIIME COCOUHEHUs, MOHOMED, IIOJIUMEp, CTPYKTypPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUSI OpPraHMUYECKUX
BeuiectB A. M. byrtnepoBa, 3akoH COXpaHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PECHUECKUE 3HAHMs, JIEXKAIIUE B OCHOBE IIOHMMAaHUs
IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (PaKTOIOTHYECKHUE CBEICHUS O CBOMCTBAX,
cocTase, MOMyYeHHH U 0€30IaCHOM MCTOJIb30BaHUH BaXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY

)48 Hp&KTH‘-IGCKOfI JACATCIIBHOCTH YCIO0BCKA,



c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€pPHbIC NMPU3HAKU MOHITUH, YCTaHABIUBAThH
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE OHSTHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHECHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIb30BATh XMMHYECKYIO CHUMBOJIUKY JUIS COCTAaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (GOPMYS OPraHMYECKUX BEIIECTB
U YpaBHEHMM XMMHMYECKHMX pPEaKLMH, U3rOTaBIMBaTh MOJEIM MOJIEKYJI OPraHMYECKHX BEILECTB
JUIS WIUTIOCTPALUU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHHUI YCTaHABIMBAThH NMPHHAUICKHOCTh N3yUYEHHBIX OPTaHUYECKHUX
BEIIECTB [0 MX COCTAaBY U CTPOCHHIO K OIpPEAelEHHOMY KIAcCy/TpyIne COeAMHEHHH
(yrmeBomopodsl, KHCIOPOA M a30TCOAEpPIKAIME  COEAMHEHHUS, BBICOKOMOJIEKYJSIPHBIE
COEIMHEHM), JaBaTb MM Ha3BaHMs 1o cuctemarnuyeckoil HomeHknarype (IUPAC), a rtaxxe
IIPUBOAUTH TPUBHAIBHBIE HA3BaHMs OTHEIIBHBIX OPraHMYECKHX BEIIECTB (ITWUJIEH, IPOIUJIEH,
alleTWICH, STWICHIIUKOIb, TIUUEpUH, (eHod, (opManmbpAerul, aueTalblIeruj, MypaBbHHas
KHCJIOTa, YKCyCHas KUCJIOTa, OJICMHOBAsl KHMCJIOTAa, CTEApUHOBAas KUCIOTA, INIOK03a, (hpyKTOo3a,
Kpaxmall, [eJUIH0J103a, NINLHUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHJBl XUMHUECKOW CBS3M B OPTraHUYECKHX
COEIMHEHMAX (OJUHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MOJOKEHUS TEOPUU CTPOSHHUSI OPraHUYECKHX
BemiecTB A. M. bytiepoBa aiss 0OObSICHEHUs 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BELLIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpOCHHE, (U3NYeCKue U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTaBUTENEH Pa3IMUHbIX KJIACCOB OpPraHMYECKUX BEILECTB
(Meran, STaH, JTWJICH, NPONHIEH, alneTwieH, OyramueH-1,3, merunOyramueHn-1,3, OeH3o,
METaHOJI, 3TAHOJ, YTHJICHIIIUKONb, TIUIEPUH, (DEHOJ, aleTaabAerul, MypaBbUHAs M YKCyCHas
KHCIIOTBI, IVIIOKO3a, Kpaxmaj, LeJUIl0JI03a, AaMUHOYKCYCHash KHUCIIOTa), WIICTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJY HUMHU yPaBHEHUSMU COOTBETCTBYIOIMX XHMUYECKHUX PEaKLHH ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKH YIICBOAOPOIHOTO CBHIPhS
(HeTh, MPUPOAHBIA Ta3, yroib), CocoObl MX MepepaboTKH M MPAKTUYECKOe MpPUMEHEHHE
MIPOYKTOB NEepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOIUTH BBIYMCICHUS MO XHUMHUYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJMMYECTBA MCXOAHOTO BEHIECTBA WM IMPOAYKTa PEAaKUUH IO H3BECTHBIM
Macce, 00bEMY, KOIUYECTBY OJTHOTO M3 HCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIQIETh CUCTEMOUN 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOTO
[IO3HAHUS, MCIONb3YEMBbIX B XUMHUU IPU H3YYEHMM BEIIECTB M XUMHUYECKUX SIBJICHUN
(HabmioneHne, W3MEpPEHHE, OKCIEPUMEHT, MOJEIMPOBAaHUE), HCIOJIb30BaTh CHUCTEMHBIC
XUMHWUYECKHE 3HAHUS 711 IPUHATUS PEILIEHUIN B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX

C BCHICCTBAMU U UX IPUMCHCHHUCM



c(hOpMUPOBAHHOCTh YMEHHUI COOMIONATh MpaBWIa MOJB30BAHUS XUMUYECKOW TOCYI0U U
1a0opaTopHBIM 000PYIOBAaHHEM, A TAKXKE MpPaBUIIa OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKILHUSMH IO BBITIOTHEHHIO JIA0OPATOPHBIX XMMHUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU TUIAHUPOBAaTh M BBIMIOIHATE XMUMHUYECKHA OSKCIEPHUMEHT
(mpeBpallleHUsl OPraHUYEeCKUX BEIIECTB IIPU HArpeBaHWM, MOIYYEHHE 3TUJIEHA M U3yYEHUE €ro
CBOWCTB, KaueCTBEHHbIC pEaKIMM OPraHUYECKHX BELIECTB, JCHATypalus OElKOB NpHU
HarpeBaHUU, IIBETHBIC PEaKIMH OENIKOB) B COOTBETCTBUHU C MPABMIIAMU TEXHHKH OE30MaCHOCTH
npu OOpaIleHWH C BEIIECTBAMH U JIAOOPATOPHBIM 00OpYIOBaHHUEM, MPEICTABIATh PE3YNIbTAThI
XMMHYECKOTO JKCIIEPUMEHTa B (OpMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKIUNH H
(dbopMynTupOBaTh BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHATU3UPOBATH XUMHUYECKYIO0 WH(OPMALHUIO,
MOJTy4YaeMyIo U3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBoil nHpopmanuu, IHTEpHET U JpyTux);

c(OpMHPOBAHHOCTh YMEHHH CcOONIOAATh TMpaBHJa SKOJOTHMUYECKU IIe1eco00pa3HOro
NOBEJICHUS B OBITY W TPYHAOBOM JEATETBHOCTH B IIENSAX COXPAaHEHHsS] CBOETO 3I0pPOBbS H
OKpY’KaroLIEel MPUPOAHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JICUCTBHS HA KUBBIE OpPraHU3MBbI
ONpeNeNEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMblca nokazarens I[IJIK, moscHate Ha
IpUMepax CrnocoObl YMEHBIICHUS M MPEIOTBPAICHHUS UX BPEIHOTO BO3ICHCTBHS HA OpPraHU3M
YEJI0BEKa;

Uil O0ydarolMXcs C OTPaHMYCHHBIMH BO3MOXKHOCTSMH 3/I0pOBBSI: YMEHHE TNPHUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIECTB M XMMUYECKUX SIBICHUH;

JUISL CIIETIBIX M CA00BUAALINX OOYYaIOIIUXCS: YMEHHE UCIIOIb30BaTh Pelbe(hYHO-TOUCUHYIO

cucreMy o0o3HadeHuit JI. bpaiins s 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOEHUS Kypca «OOmas ¥ HeEOpraHudeckas XUMHS)
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIM XUMHUU B TMO3HAHWUU SIBJICHHA MPHUPOILI, B (HOPMUPOBAHUU
MBIIUJICHUSI U KYJABTYPBl JIMYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOW st
pEIIeHUs TPAKTHYECKUX 33/1ad U DKOJIOTUYECKH 000CHOBAHHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO
U IIPUPOIHOU Cpene;

BJIAJICHUE CHCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAECT: OCHOBOIOJIATarOUINE
MOHSTHS (XUMHYECKHI JIE€MEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKyJia, MOJIb, MOJISIPHBIA 00BEM, BaEHTHOCTh, AIIEKTPOOTPHUIIATEIILHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUYEcKass CBs3b (KOBaJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKass  PEmETKA, THUMNBl XUMHUYECKUX  pEaklUd, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOIUTUYECKAS AUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMuH, XHUMHUYECKOE€ paBHOBECHE); TEOpUM UM  3aKOHBI  (Teopus

WIEKTPOIUTUYECKOW Jucconuanuu, nepuoaudeckuid 3akoH JI. WM. MengeneeBa, 3akoH



COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS DHEPIUHM IPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3BIK XMMHMH, MHPOBO33PEHUECKHE 3HaAHMS,
JeXalye B OCHOBE IIOHUMaHUsA IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBJICHM,
(akTONOTNYECKNE CBEJCHUS O CBOWMCTBAX, COCTABE, MOJIYYCHUU M OE30MACHOM HCIIOIB30BAHUU
BOXHEHIINX HEOPTaHWYECKHUX BEILECTB B OBITY U MPAKTUYECKON AEATEIbHOCTH YETIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpPHbIC NMPU3HAKU MOHITUH, YCTaHABINBATH
UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHUS IPU ONUCAHUM HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLCHMUI;

c(OpMHPOBAHHOCTh YMEHHMH HCIIOIb30BATh XMMHYECKYIO CHUMBOJIUKY JUIS COCTAaBIICHUS
dopMyn BemIECTB M YpPAaBHEHMH XMMHUYECKHX pEaKLUWH, CHUCTEeMAaTHMYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaJbHbIE Ha3BaHUs OTAEIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblii ras,
YIJIEKUCIIBIA a3, aMMMAK, Tall€Has W3BECTb, HETAllEHas W3BECTb, NUTHEBAs COJA, IUPUT H
Jpyrue);

c(OpMHPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJl XUMUYECKOM CBSA3M (KOBAJICHTHAs, HOHHAs,
METaJNINYECKasi, BOJAOPOAHAsA) B COEIMHEHUSAX, TUN KPUCTAIJIMYECKOM PEIIETKH KOHKPETHOIO
BELIECTBA (aTOMHAas, MOJIEKYJIIpHas, MOHHAs, METAJUIMYECKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh NMPUHAJIC)KHOCTh HEOPIaHNYECKHX BEILECTB
10 UX COCTaBY K OIpeeNEHHOMY KJIacCy/TpyIe COeAUMHEHHH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHH pacKpblBaTh CMbICH THepuoauyeckoro 3akona JI. MW.
MenpgeneeBa ¥ JAEMOHCTPHPOBATH  €r0  CHCTEMAaTU3UPYIOIIYIO, OOBSACHUTENBHYIO H
MIPOTHOCTHYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh JJICKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHUX 1eMeHTOB 1—4 nepuonos [lepruoanueckoil cucreMbl XuMudeckux 3inemeHToB . U.
MeHpeneeBa, HCIONb3ys MOHATUS «S-, p-, d-dIEKTPOHHBIE OpPOHTAIN», «IHEPreTUUYECKHE
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHMS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX
COCIMHEHMI 110 nepuoaam u rpynnam Ileproaudeckon cucteMbl XuMU4YeCcKuXx ieMeHToB 1. M.
Menneneena;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIAATh CYLIECTBOBAHHUE I'€HETUYECKOU
CBA3M MEXKJy HEOPraHMYECKUMHU BELICCTBAMHU C IIOMOIIBI) YPAaBHEHHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKLIN;

c(OpMHPOBAHHOCTh YMEHHS KIacCHU()UIIUPOBATH XUMHUECKHE PEAKLUUHU IO Pa3IUYHBIM
IpU3HAaKaM (YUCIy M COCTaBy pearupyrollux BeLIeCTB, TemIoBoMy 3(dexry peaxum,
M3MEHEHHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 0OpAaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTABIISATh YPAaBHEHUS PEAKIMNA Pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAIIEHHBbIC YpaBHEHHs peakUuii HOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, MPH KOTOPBIX ITH

peaKuuH UAYT J0 KOHIA;



c(OPMHUPOBAHHOCTh YMEHHUI TNPOBOIUTH PEAKLUH, IOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHMYECKHX BEIIECTB, pACHO3HABATh OIBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOLINE B BOJHBIX PACTBOpAX HEOPraHMUECKUX BEIIECCTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCcKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIHii MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHca ITHX peakLuii;

c(OPMHPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu OT
pa3nu4HbIX (DAKTOPOB; XapakTep CMEIIEHHs XUMHUYECKOTO DPAaBHOBECHS B 3aBUCHMOCTH OT
BHe1Hero Bo3nenctBus (nmpunuui Jle Hlartensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI, JIeKAallue B
OCHOBE MPOMBIIIUIEHHOTO TIOJIY4YEHHUSI CEpHOW KHUCIOTHI, aMMHUAKa, a TaKKe COPMUPOBAHHOCTH
npeAcTaBiIeHui 00 OOLIMX HAyYHBIX MPUHLUIAX W JKOJIOTUYECKUX IMPOOJIEeMaxX XMMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TMPOBOIUTH BBIYMCICHUS C MCIIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 0N BELIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Tra3oB NIpPU XMUMHUYECKHX
peaKIHsIX, MacCchl BEIIECTBA WM 00BEMA Tra30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOrO 3(d¢dekra peakunu Ha
OCHOBE 3aKOHOB COXPAHEHHsI MacChl BELIECTB, IPEBPALLICHHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOIONATh MpaBWiIa MOJB30BAHUS XUMUYECKOW TOCYI0U U
1a0opaTopHBIM 000PYIOBAaHHEM, A TAKXKe MPaBUIIa OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSMU 110 BBIITOJHEHHUIO JTa00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh M BBINOJIHATH XUMHYECKHHA HKCIIEPHUMEHT
(pa3noxxeHHe TEpPOKCHAA BOAOPONAa B MPHCYTCTBUM KaTalW3aTopa, ONPEACTICHUE Cpelbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIBHOIO MHIMKATOPA, BIMSIHUE PA3IHMYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMMYECKOH pEaKUuH, peakiMy HOHHOTO OOMEHa, KaueCTBEHHBIC pEaKlUu Ha
cynbgar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHUS, pelIeHHE SKCIEPUMEHTATbHbIX
3amad 1o TemaMm «Mertamiby U «Hemeramnasl») B COOTBETCTBHM C NpPaBWIAMU TEXHHUKH
0€301acHOCTH NP OOPAIICHNH C BEIIECTBAMU U JIa0OPaTOPHBIM 000PYIOBAHUEM, TPEICTABIIATH
pe3ysbTaThl XMMHYECKOTO O3KCIIepUMEHTa B (OpMe 3amicH YpPaBHEHHUH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHUpPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YIIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHATU3UPOBATH XUMHUYECKYIO0 WH(OPMALHUIO,
MOJy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeICTBa MAacCOBOM KOMMYHHMKAalWH, MHTEpHET H
JIPYTHX);

c(OpMHPOBAHHOCTh YMEHHH CcOONIOAAaTh MpaBHJa SKOJOTHMUYECKU IIeIeco00pa3HOro
NOBEJICHUS B OBITY W TPYHAOBOM JEATEIBHOCTH B IIENSAX COXPAHEHHS CBOETO 3I0pPOBbS H
OKpY’KaroLel MPUPOAHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JICUCTBHS HA YKUBBIE OpPraHU3MBbI
orpenesi€HHBIX BELIECTB, MOHUMast cMblca nokasatens [1/IK, nmoscHaTs Ha mpumepax crocoObl
YMEHBIICHUS U MPEJOTBPALICHUS X BPEIHOTO BO3JCHCTBUS HA OPIaHU3M YEIOBEKa;

IUIsE O0ydalolMXCcs C OTPaHMYCHHBIMH BO3MOXKHOCTSMH 3/I0pOBBSI: YMEHHE TNPUMEHATH

3HAaHUA 00 OCHOBHBIX AOCTYHIHBIX MCTOAAX MO3HAHUS BCUICCTB U XUMHUYCCKHUX HBHGHHﬁ;



JJIA CJICTIBIX U CHaGOBI/I,Z[SIH_[I/IX O6yanOHIHXCHI YMCHHC HCIIOJIB30BATH peﬂbe(bHO-TO‘-Ie‘-IHYIO

cucreMy o0o3HadeHuit JI. bpaiins s 3anucu XuMU4eckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmvecTBo yacos JIEKTPOHHBIE

HanmeHoBaHue

Ne (uudposbie)
pa3iesoB U TeM Konrpoabnbie | IlpakTuyeckue

n/n Bcero o0pa3oBaTeJibHbIE
NPorpamMMbl padoThI padoThI

pecypchl

Pasnea 1. TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHH

[Ipeamer
OpraHn4eCcKOn
xumuu. Teopus
1.1 CTPOCHHUS 3 1
OpraHUYeCKUX

COEMMHEHUA A.

M. bytneposa

Wroro no pazneny 3

Paznea 2. YiieBogopoasl

IIpenenbusie
2.1 YIIIEBOJOPOJIBI 2

— AaJIKaHBbI

Henpenenbusie
YIJIEBOAOPO/BL:
2.2 aJIKCHBI, 6 1
aJIKa/IuEHBI,

AJIKUHBbI

Apomarnueckue
23 2
YIJIEBOIOPO/IbI

IIpuponusie
UCTOYHHUKH

2.4 YIJIEBOJOPOIOB 3 1
U uX

nepepaboTka

Hroro no pazneny 13

Paznen 3. Kucioponconep:xamiue opranudeckune coeJHHeHUs!

3.1 Crnuptsl. denon 3

3.2 VieBoabsl 4 2

3.3 AJILIETU B 5 1




KapOonossie
KHCJIOTHI.
CnoxHble
3UpHI
CnoxHble
34 1
3UpHI
Wroro no pazneny 13
Pasnen 4. A3orconep:xaniue oprannieckue coeJuHeHNs
AMMHHBL.
4.1 AMMHOKHCIIOTHI. 3 1
benku
Wroro no pazneny 3
Pasnen 5. BeicokoMoJIeKyJIIpHBIE COeMHEHHUS
[Tmactmaccel.
5.1 Kayuyxu. 2
Bosokna
Hroro no pazneny 2
OBILEE
KOJIMYECTBO
34 4 3
YACOB I1O
I[TPOTPAMME
11 KJIACC
KosmvecTBo yacos JIEKTPOHHBIE
HanmeHoBaHue
Ne (uudposbie)
pa3iesnoB U TeM Kontpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTeJibHbIE
NPorpamMMbl padoThI padoThI

pecypcbl

Paznen 1. Teoperudeckne 0CHOBbI XUMHMHU

Crpoenue
aTOMOB.
[Tepuognueckuit
3aKOH U

1.1 [lepnoanueckas 3
cucTema
XUMHYECKHIX
anemenToB /JI. U.

MenneneeBa

Crpoenue
1.2 4
BEIIECTBA.




MHuoroo6pasue
BELIECTB
XuMHUYECKHE
1.3 6 1 1
peakuuun
Wroro no pazneny 13
Pasnes 2. Heoprannueckast XuMust
2.1 Merauibl 6 1
2.2 Hewmerannst 9 1 1
CBs3b
HEOpPraHMUYECKUX
23 2
U OPraHUYECKUX
BELIECTB
Wroro no pazneny 17
Paznen 3. Xumus u Ku3Hb
3.1 XuUMHS U )KU3Hb 4
Hroro no pazneny 4
OBILEE
KOJIMYECTBO
34 2 3
YACOB I1O
I[TPOTPAMME
INIOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC
KosmvecTBo yacos JIEKTPOHHBIE
Ne Hara
nudposbie
n/ | Tema ypoka Bcer| KonrtpoubHn | IIpakTudec | u3ydeHH
o0pa3oBareJib
n 0 ble pa0doTbl | KHe padoThl | A
HbIEe Pecypchl
[Ipeamer
OpraHn4eCcKOn
XUMUH, €
1 1 04.09.20
BO3HUKHOBEHHUE,
25
pa3BuUTHE U
3HA4YECHHE
Teopus cTpoenus
OpPraHUYECKUX
2 coequHeHul A. M. 1 11.09.20
Bytiepona, eé 25
OCHOBHBIE




ITOJIOKCHHUA

IIpencrasnenue o

KIaccupuKauu
OpPTraHUYECKHX
BELIECTB.
Homenxknarypa
3 P 18.09.20
(cucremaTnueckast) 55
U TPUBHUAJIbHBIC
Ha3BaHUS
OpPTraHUYECKHX
BELIECTB
KontponbpHas
4 25.09.20
pabota Nel
25
AJKEHBI: COCTaB U
5 . 02.10.20
CTpPOEHUE, CBOMCTBA
25
MeraH u 3TaH —
IIPOCTEHIINE
6 09.10.20
MPEICTaBUTENN
P 25
aJIKaHOB
OTUJEH U IpONWIEH
— npocTeniue
7 16.10.20
MPEICTaBUTENN
P 25
AJIKEHOB
AJKaueHBI.
byranuen-1,3 u
MeTunoyTaauen-1,3.
8 23.10.20
ITonyyenue
25
CUHTETUYECKOTO
KaydyKa 1 pe3uHbI
IIpaxTrueckas
pabora Ne 1.
9 «Ilonyuyenune 30.10.20
STHIIEHA U U3YUYECHUE 25
€ro CBOMCTB»
AJKUHBL: COCTaB U
0COOEHHOCTH
10 13.11.20
CTpOCHUS,
25

TOMOJIOTHYECKUI




psan. Auetunes —
MPOCTEUILIHI
MpeACTaBUTENh

AJIKUHOB

11

Bruucnenus no
YpaBHEHUIO
XUMHYECKOUN

peakuuu

20.11.20
25

12

ApeHbl: 6eH301 1
TOJTYOIL.
TOKCHUYHOCTB

apeHOB

27.11.20
25

13

T'eneTnueckas cBA3b
YITIEBOAOPO/IOB,
MPUHAJICKANX K
Ppa3IM4YHBIM

Ki1accaM

04.12.20
25

14

IIpuponusie
HCTOUYHUKHU
YIJIEBOJOPOJIOB:
IIPUPOIHBIN ra3 u
MOy THBIE
He(TSIHbBIE Ta3bl,
HE(PTh U IPOLYKTHI

e€ mepepaboTKu

11.12.20
25

15

IIpuponusie
UCTOUYHUKHU
YIJIEBOJOPOJIOB:
IIPUPOAHBIN ra3 u
MOITy THBIE
HEe(TSIHbBIE Ta3bl,
HE(PTh U IPOLYKTHI

e€ mepepaboTKu

18.12.20
25

16

KontponbpHas
pabota o pazaeny
«YTIEBOAOPOABDY

25.12.20
25

17

IIpenenbubie
OJTHOaTOMHBIE
CIIUPTHI: METAHOJ U

OTAaHOI.

15.01.20
26




BonoponHas cBs3b

18

MuoroaroMHbIe
CIIUPTHI:
STUIIEHTJIUKOJIb U

[TIULEPUH

22.01.20
26

19

@DeHOoI: CTpOEHUE
MOJIEKYJIBL,
¢buznueckne u
XUMHYECKHUE
CBOICTBa,

IIPUMEHEHHE

29.01.20
26

20

Anberunmr:
dbopmanbaerus u
aleTalbACTHI.

AneroHn

05.02.20
26

21

OnHOOCHOBHBIE
npeaenbHbIe
KapOOHOBBIE
KHUCJIOTHI:
MypaBbUHAS U

YKCyCHast

12.02.20
26

22

IIpaxTrueckas
pabota Ne 2.
«CBoiicTBa
pacTBOpa yKCyCHOM

KHCIIOTBI»

19.02.20
26

23

CreapuHoBas u
OJICMHOBAS
KHCIIOTHI, KaK
MPEICTAaBUTEIH
BBICIIIUX

KapOOHOBBIX KHCIIOT

26.02.20
26

24

MpI1a Kak CoJtu
BBICIIUX
KapOOHOBBIX
KHCJIOT, HX MOIOIIIEe

JICUCTBUE

05.03.20
26

25

CrnoxHble 3pHUPHI
KaK MPOU3BOTHBIC

KapOOHOBBIX

12.03.20
26




Kucaor. ['maponus

CJIOKHBIX 3(UPOB

26

XKupsl: runponus,
IIPUMEHEHHE,
Ouonoruueckas

POJIb )KUPOB

19.03.20
26

27

VriaeBoasl: COCTaB,
KJIacCU(UKAIIHS.
Baxwueiimine
MIPEICTABUTEIIN:
IJII0K03a, (PpyKTO3a,

caxapo3sa

02.04.20
26

28

Kpaxman u
LIEJUTI0JI03a KaK
IIPUPOJIHBIE

MIOJINMEPBI

09.04.20
26

29

KontponbpHas
pabota o pazaeny
«Kucnoponconepxa
1€ OPTaHUYECKHe
COCIMHEHUS»/
Bcepoccuiickas
MIpOBEpOYHAs

pabora

16.04.20
26

30

OO0mas
XapaKTepUCTUKA
a30TCOJIEpKAIINX
OpPraHUYECKHUX
COCIUHCHMI /
Bcepoccuiickas
MIPOBEpPOYHAs

pabora

23.04.20
26

31

AMUHBL:
METWIAMHH U

AHUJINH

30.04.20
26

32

AMMHOKHCIOTEI KaK
amQoTepHbIe
OpraHu4ecKue
COCIMHCHHMS, UX

OHUOJIOTYECKOE

07.05.20
26




3HAUYCHHE.
Ilentunel. beakn
Kak MPUPOJIHbBIE
BBICOKOMOJIEKYJISIPH

bIC COCAMHCHUA

33

OCHOBHBIE TOHATHSA
XUMUAU
BBICOKOMOJICKYIISIPH

BIX COEIMHEHUI

14.05.20
26

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYIISIPH
BIX COCTUHCHUM.
IInacTt™Maccsl,

Kay4yKH, BOJIOKHA

21.05.20
26

OBILIEE
KOJMYECTBO YACOB
I10 TIPOTPAMME

34 3

11 KJIACC

Ne
n/

I

Tema ypoka

Koan4yecTBo 4yacoB

Bce

ro bIe padoThI

Kontpoabn

IIpakTHyec

KHe padoThI

Jlara
U3YYEeHHU

b |

JIEKTPOHHBIE
nudposbie
o0pa3oBareJib
HbIE Pecypchl

XUMHUYECKUN
3JIEMEHT. ATOM.
OJeKTpoHHas
KOoH(pUTypauus

aTOMOB

02.09.20
25

[Tepuognueckuit
3aKOH U
[Tepuognueckas
CHUCTEMa XMMUYECKHUX
anemeHToB /JI. U.
MengeneeBa, ux
CBSA3b C COBPEMEHHOU
TEOpUEU CTPOECHUS

aTOMOB

09.09.20
25

3aKOHOMEPHOCTH




U3MEHEHUS CBOUCTB
XUMHYECKUX
3JIEMEHTOB U UX

COEIUHEHUHN 1O

rpyIIaM U nepuojam.

3HaueHue
MEPUOIUYECKOTO
3aKOHA M CUCTEMEI
XHUMHAYECKUX
anemeHToB J[.M.
MeHpeneena B

pPa3BUTUU HAYKU

16.09.20
25

Crpoenue BelecTna.
XHUMHUYECKas CBA3b,
€€ BUIbI; MEXaHU3MEI
o0Opa3oBaHUs
KOBAJICHTHOM CBS3H.

Bonoponnas cBsi3b

23.09.20
25

BanenTHOCTS.
DNeKTpOoOTpULATEIbH
octh. CTeneHb
OKHCJICHHS.
Bemectpa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO

CTPOCHUS

30.09.20
25

ITonstue o
JUCTIEPCHBIX
cucremMax. MIcTUHHEIE
U KOJJIOUIHBIS
pactBopbl. MaccoBast
JIOJIsI BEIECTRA B

pacTBope

07.10.20
25

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCIUHCHMI.
T'eneTnueckas CBA3b
HEOPraHUYeCKUX

BCIICCTB, PA3JIMYHBIX

14.10.20
25




KJ1aCCOB

Knaccudukanus
XUMHYECKUX PEAKLIHI
B HEOPTraHUYECKOU U
OpraHn4eCcKOn
XUMHH. 3aKOH
COXpPaHEHUS MaCChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MPEBPALLECHUS
SHEPTUH NPHU
XAMUYCCKUX

peaxknusax

21.10.20
25

CKopocTh peakiui.
OOpaTtuMble peaKIIum.
XUMHYECKOE

paBHOBECHE

11.11.20
25

10

IIpaxTruueckas
pabora No 1.
«Bnusaaue
pa3nu4HbIX (PaKTOPOB
Ha CKOPOCTh
XUMUYECKON

peaxIum»

18.11.20
25

11

DNEeKTpOoIUTHYECKAS
JUCCOITHAITUSL.
ITonsitue o
BOZIOPOJTHOM
nokazaresne (pH)
pactBopa. Peakuuun
MOHHOTO OOMEHa.
I'mpponus
OpraHUYEeCKHUX U
HEOPraHUYeCKUX

BCIICCTB

25.11.20
25

12

OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIC
peaxuuu. [lonstie 00
ANEKTPOIU3E

pacriaBoB U

02.12.20
25




pacTBOPOB coeit

13

KonTponbhas pabota
110 paszeiry
«Teopernueckue

OCHOBBI XUMHUW»

09.12.20
25

14

MeTtamisl, X
TOJI0’KEHHE B
[Tepuognueckoi
CHUCTEME XMMHUYECKUX
anemeHToB /JI. U.
Menpeneesa u
0COOCHHOCTH
CTPOCHHUS aTOMOB.
OO6mue pusznyeckue

CBOMCTBA METAJLJIOB

16.12.20
25

15

CrnnaBel METaJIOB.
DNEKTPOXUMUYECKUIN
PSI HAIPSKEHUM

MCTAJIJIOB

23.12.20
25

16

XHUMHUYECKHUE
CBOMCTBa BasKHEUIIINX
METaJIOB (HAaTpH,
KaJInM, KaJIbIHH,
MarHui, ajqrOMUHUN)

U UX COeOUHEHUN

13.01.20
26

17

XUMHYECKHE
CBOMCTBA XpoMma,
MeIU U UX

COEIUHEHUN

20.01.20
26

18

XHUMHUYECKHUE
CBOMCTBA IIMHKA,
JKene3a U ux

COEIUHEHUN

27.01.20
26

19

IIpakTuueckas
pabota No 2.
"Pemenue
9KCIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe

«Metame»"

03.02.20
26

20

Hemeramisl, ux




TOJI0KEHHE B
[Tepuognueckoi
CHUCTEME XMMHUYECKUX
anemeHToB /JI. U.
Menjeneesa u
0COOCHHOCTH

CTPOEHHMSI aTOMOB

10.02.20
26

21

dusnueckue
CBOMCTBA
HEMETAaJUIOB.
Amnnorponus
HEMETAJJIOB (Ha
IIpUMepe KUCI0poaa,
cepsl, pocdopa u

yriiepoza)

17.02.20
26

22

XHUMHUYECKHUE
CBOMCTBa I'aJIOr€HOB,
Cephl U UX

COEIUHEHUN

24.02.20
26

23

XHUMHUYECKHUE
CBOICTBa a30Ta,
docdopa u ux

COEIUHEHUN

03.03.20
26

24

XUMHYECKHE
CBOMCTBA yIIIepoJa,
KPEMHHUS U UX

COEIUHEHUN

10.03.20
26

25

IIpumenenue
BaKHEUIIINX
HEMETAaJUIOB U UX

COEIUHEHUN

17.03.20
26

26

O06o061ieHue U
CUCTEMaTH3aIHs
3HAHUH TI0 TEME
«HemeTanms».
Breraucnenus 1o

YPaBHEHUSIM

XUMHYECKUX PEAKLIHI

U TCPMOXUMHUUCCKUC

pac4€Tsl

31.03.20
26




27

IIpakTrueckas
pabota Ne 3.
«Pemienne
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe

"HemeTtasuier'"»

07.04.20
26

28

KonTponbhas pabota
0 TeMaM
«Metamne» u

«HemeTtamiby

14.04.20
26

29

Heoprannueckue u
OpraHr4eCKUe
KHUCJIOTBI.
Heoprannueckue u
OpraHr4eCKUe

OCHOBAaHUA

21.04.20
26

30

AmdorepHbie
HEOPraHUYECKUE U
OpraHr4eCKUe
COCIUHCHMS.
T'eneTnueckas CBA3b
HEOPraHUYeCKuX U
OpraHUYeCKHUX

BCIICCTB

28.04.20
26

31

Pons xumum B
obecrieueHUN
JKOJIOTMYECKOM,
SHEPreTUYECKOU U
MUIIECBOM
0€30I1aCHOCTH,

Pa3BUTHU MCOULIUHDBL

05.05.20
26

32

[IpencraBnenus 06
OOIIMX HAYYHBIX
MPUHIUIAX
MPOMBIIIICHHOTO
MOy 4CHHSI

Ba)KHEUIIINX BEIIECTB

12.05.20
26

33

19.05.20
26




34

OBIIEE KOJIMYECTBO
YACOB I1O 34 2 3
[TPOTPAMME

YUYEBHO-METOJINWYECKOE OBECIMEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPUAJIBI /151 YAEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., Octpoymos WN.I'., Crankos C.A. AKIIMOHEpHOE 0OIIECTBO

«3narensctBo «IIpocBenieHue»

» Xumus, 11 xmacce/ I'abpuensa O.C., OctpoymoB W.I., Cnagkos C.A. AKnoHepHOE

obmmectBo «M3narenscTBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI I YUUTEJIA

1.

I'adopuensn O.C., Ciankos C.A.

Meroanueckoe nocobue Kk yueOnuky «Xumus. 10 kmace». - M.: [Ipocsemenue
I'a6puensin O.C., Ocrpoymos WU.T.

Meroaunueckoe nocobue k yueOnuky «Xumus. 11 xmaccey. - M.: [Ipocerienne
I'adpuensn O.C., AmykoBa A.B.

*[Toypounsie pazpaborku mo xumuu. 10-11 kmaccer.® - M.: BAKO
I'adbpuensn O.C., bepe3kun I1.H.

*KoHTponpHBIE U ITpoBepouHble padoThl. Xumus. 10-11 kmacesl.* - M.: [Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

O¢pnunanbuelii caiit YMK no xumnu (u3narenberBo «IIpocBenienue»)
https://prosv.ru/umk/gabrielyan

DJIeKTPOHHBIE MPUJIOKeHUsI K yueOHUuKaM (noctyn uepe3 QR-koj B yueOHuUKe)
Poccuiickas ekTponnas mkosaa (PIHI) - Xumus 10-11 kaaccsl
https://resh.edu.ru/subject/10/

®UIIHA - OtkpeiThiii 0ank 3agannii EI'I no xumun

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

BupryajibHas xuMuueckasi Jadéoparopus
https://virtulab.net

Omnuaiin-Kypcebl o noaroroske k EI'J
o https://foxford.ru

o https://interneturok.ru



https://prosv.ru/umk/gabrielyan
https://resh.edu.ru/subject/10/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://virtulab.net/
https://foxford.ru/
https://interneturok.ru/

