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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanuny, TpedOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbeie TosiokeHuss GI'OC COO o B3auMOOOYCIIOBIECHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpPLIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKKe OJKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUHU € YYETOM CHeM(PUKM HAYKH XUMHUH, €€ 3HAYCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK WUTPaeT OCOOyI0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI M YeJoBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENCTBYSl C APYTMMHM €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSA YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XuUMUs»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor xumuu. POpMHUPOBaHUE JAHHOM CHUCTEMBI 3HAHWW NPU HU3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOpPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XUMHH TNOJyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33J1ad. B 1enoM coaepkanue yueOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke NpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JeHCTBM, HUMeOIMX 0a30Boe 3HAUCHUE MJis
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpeMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHME CHUCTEMBbl XUMHUYECKUX 3HAHUA KaKk BaKHEUIIEH
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpaA, B OCHOBE KOTOPOM JIeKaT
KIIIOYEBBIC TOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JIOCTYMHBIX 0000IIeHn
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH UX pPa3BUTHUS U
CTaHOBJICHUS,

o (opMHpOBaHHE U PA3BUTHE MPEACTABICHUIN O HAYUYHBIX METO/IaX MO3HAHMUS
BEIICCTB U XHMHUYECKUX DPEAKIUil, HEOOXOJUMBIX ISl MPHUOOPETEHUs YMEHUH
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKHUX SIBIICHUN, UMEIOUIUX MECTO B
IpUPOJE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB ACSATEIHHOCTH, CBA3AHHBIX C HAOIIOACHUEM
U 00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOTIOACHIEM MPaBUil O€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMU.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOyueHHus, OPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSIM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX, CBSI3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromxXcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHUYECKOTO COJICPKaHUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOydaroumxcss YOeXKIEHHOCTH B T'YMaHUCTUYECKOMH
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaK)K€ MPUOOpPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHOH oOnactu «EcTecTBeHHO-HAyUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAallMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIIEH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XMMUYECKHE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKui), mupoiu3. [IpomykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpts» u  «Yroap», MOJEIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU METaJJIAMU,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl.  DopMalbIeruj, aleTaIbIErua:  CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3MUecKhe U XUMUYECKHE CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUE U XHMHYECKHE CBONCTBA (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHu4ecKiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHuM, IBETHHIC PEaKIIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS M TTOJIMKOHICHCAITHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYLIECTBISETCA YEpEe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(ukaIus, nepuoJuIHOCTb, HAOIIOACHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
oOpa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYyINaM M TMEepUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. TUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHUYECKUX BEIIECTB. ['€HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonuueckas cucremMa Xxumuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: IpaBWUia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  M3ydyeHUH oOmed u
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSTHS: HAy4YHBIN (DaKT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHUS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJACTBOBAThCS B CBOEHU
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS TpeaMeTa «XUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOrO TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOULIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOr0 OOpalleHusi C BEIleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (yHOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUMN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHUSI aKTUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUMMOCTH XHUMHH JUJII  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICYCHUHU YCIOBUN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHS SBJICHUH OKPYKAIOIIEro MUpa U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHPOBAHUS  MHPOBO33PEHHS]  OOYydYarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecc, CUCTeMa, HayYHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIWBATH MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pPaCCYXKIeHUs (MHIYyKTUBHBIC, IEAYKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUAN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB M XUMHUUYECKUX PEAKITHH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUISI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U TPOBEIACHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOII0aTh 32 XOJO0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM H  MPOEKTHOMN
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PpELICHUS TPAKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTHUBOPEUUBOCTH;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3JIUYHBIE METOJBI MPHU MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (HOPMYyIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ (eKTUBHBIN Ccroco0 MX peuieHuss ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOIHON
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMHUUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpX AIINE COCANHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE NOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIC NPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH TMPUHAIICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPUBOAUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJTi0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH pPa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
IJIMLEPUH, (PEHOJI, alleTalbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTabOpaTOpHBIM OOOpPYAOBaHUEM, a TaK)Ke MpaBwia OoOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIMPEACIEHHBIX OPTaHUYIECKHIX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHUS ¥ TPEJOTBPAIICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJI pEIICHUS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JAUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS WM IPEBpaICHUs] SHEPTUH
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIITNX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALLCHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUMCIBIA ra3, aMMHAaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOIHASA) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPraHWYECKHUX BEIIECTB MO HUX COCTaBY K OINpPEAEIEHHOMY KIiaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MeHnpaeneeBa 1 1€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OONIHUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

Cc(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHHH COCTaBIISATh YPAaBHEHMsI PEaKIUil pa3irMuHbIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPTraHWYECKHUX BELIECTB, pPAaclO3HABATh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE TMPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATh XUMHUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
OpPEJCTaBIsATh PE3YyJIbTaThl XUMHYECKOrO OJKCIEpUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, IHTEpHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM KoJsinyecTBo 4acoB JyekTpoHHbIE (U(pPOBBIE)
MPOrpamMmbl Bcero | KonrpoabHubie | IlpakTHueckue | 00pa3oBaTe/ibHbIE peCypehl
padoThI padoThI
Paznea 1. Teopernueckue 0CHOBbI OPraHUYeCKOH XUMUM
1.1 [Ipeamert opranuueckoit xumun. Teopus 3 bubnuoreka [{OK https://m.edsoo.ru
CTPOCHUSI OPTaHUYECKUX COCTMHEHUN A.
M. bytnepoBa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenpHbIE YII€BOIOPOAbI — AJIKAHbI 2 bubnuoreka [{OK https://m.edsoo.ru
2.2 HenpenenbHble yriaeBogOpOabl: aJIKEHBI, 6 1 bu6mmoreka LIOK https://m.edsoo.ru
QJIKATUCHBI, ATTKUHBI
2.3 ApOoMaTH4ECKUE YIIIEBOAOPOIBI 2 bubnuoreka IIOK https://m.edsoo.ru
2.4 [IpupoaHble HCTOYHUKH YIJIEBOAOPOJIOB U 3 1 bubnuoreka [{OK https://m.edsoo.ru
uX nepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciaopoacoaep:xaiue opranudeckKue coeTMHeHust
3.1 Cruptsl. DeHon 3 bubnuoreka ILIOK https://m.edsoo.ru
3.2 Anbaeruasl. KapOOHOBBIE KUCTOTHI. 7 1 bubnuoreka [{OK https://m.edsoo.ru
Crnoxuble 3¢upbl
3.3 YrneBobl 3 1 buonuoreka IJOK https://m.edsoo.ru
Htoro no paszneny 13
Pa3nes 4. AzoTcoaep kaiiue OpraHu4ecKue coeJHHEeHH
4.1 ‘ AMuHBL. AMHHOKHCITOTHI. benku 3 bu6mmorexa [TOK https://m.edsoo.ru
HToro no pazueny 3
Pasnen S. BeicOKOMOJIEKY ISIpPHbIE COCAMHECHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bongokna 2 bubmuoreka LOK https://m.edsoo.ru
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM KoJsinyecTBo 4yacoB JyekTpoHHbIE (HU(PPOBBIE)
MPOrpamMmbl Bcero | KonrpoabHublie | IlpakTHyeckue | 00pa3oBaTe/IbHbIE pecypcehl
padoThI padoThI
Paznea 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue atoMoB. Ilepuonnueckuii 3aKoH 3 bub6mmoreka LIOK https://m.edsoo.ru
u [lepuonnueckas cuctema XUMHUYECKUX
anemenToB /I. 1. Menjaeneera
1.2 Ctpoenue BemiectBa. MHorooopasue 4 bubnuoreka [{OK https://m.edsoo.ru
BELIECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1 bubnuoreka [{OK https://m.edsoo.ru
Hroro no pazuneny 13 bubnuoreka [{OK https://m.edsoo.ru
Pasnen 2. Heoprannueckasi Xumus
2.1 Mertabl 6 1 bubmuoreka [{OK https://m.edsoo.ru
2.2 Hewmeramsr 9 1 1 bu6mmoreka [{OK https://m.edsoo.ru
2.3 CBs13bp HEOPraHUYECKUX U OPraHUYECKUX 2 bu6nuoreka LIOK https://m.edsoo.ru
BEIIECTB
Htoro no pazneny 17 bubnuoreka [{OK https://m.edsoo.ru
Pa3znea 3. Xumus u Knu3HL
3.1 | Xumust u 5KH3HB 4 bubnuoreka [{OK https://m.edsoo.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 10 34 2 3
[TPOI'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne Tema ypoka KoJunuecTBo yacoB Hara DJIeKTpPOHHbIe NN (ppoBbIE

n/n Bcero | Kourpoabnbie | IIpakTHyeckne | M3y4eHHs1 | 00pa3oBaTeJbHbIC PECYyPChI

padoThI padoThI

1 [Ipenmer oprannueckoil xumuu, eé 1 https://resh.edu.ru/subject/lesson/6149/
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYECHUE conspect/

2 Teopust CTpOCHHS OPraHMIESCKUX 1 https://www.yaklass.ru/p/himija/10-
coenunennii A. M. Bytneposa, eé klass/osnovy-organicheskoi-khimii-
OCHOBHBIE MOJIOKEHHUS 6490554/predmet-organicheskoi-

khimii-teoriia-khimicheskogo-
stroeniia-organiches_-6447217/re-
3480ch47-b0f0-4e0f-bd8d-
6a2b437d466b

3 [IpencraBnenne o knaccuukanum 1 https://www.yaklass.ru/p/himija/10-
opraHuueckux BemiecTB. HomeHknarypa klass/osnovy-organicheskoi-khimii-
(cucreMaTHYecKas) U TPUBHAIBLHBIC 6490554 /klassifikatciia-

Ha3BAHMsI OPTAHMYECKUX BEIIECTB organicheskikh-veshchestv-
6447504/re-fcee03b4-32al-46ac-9455-
7682818d1076

4 AJKaHBI: COCTaB U CTPOEHHUE, 1 https://www.yaklass.ru/p/himija/10-
TOMOJIOTHYECKHH PSII klass/uglevodorody-6579439/alkany-

metan-i-ego-gomologi-6579437/re-
8f8be455-f21f-492c-8cd7-
07b23e2ae3ab

5) MeraH 1 3TaH — npocTenIIne 1 https://www.yaklass.ru/p/himija/10-
IPEICTABUTENN AJIKaHOB klass/uglevodorody-6579439/alkany-

fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
fizicheskie-i-khimicheskie-svoistva-
6892975

7 OTUJEH U IPONUJIEH — IMpOocTeIne 1 https://www.yaklass.ru/p/himija/10-

MMPpEACTAaBUTEIN AJIKCHOB

klass/uglevodorody-6579439/alkeny-
etilen-i-ego-gomologi-6898889/re-
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65f20ac0-d362-4248-a0ee-

MCTAHOJI 1 5TaHOJI. BOI[OpOl[HaH CBA3b

b0d6742267f1
8 [Ipaktuueckas padota Ne 1. «Ilonyuenue
STHJIEHA U U3YUYEHHUE €0 CBOMCTBY
9 Ankanuensl. bytaauen-1,3 u https://www.yaklass.ru/p/himija/10-
meTminoyraauen-1,3. [onydyenue klass/uglevodorody-
CHHTETUYECKOrO KaydyKa W Pe3HHbI 6579439/alkadieny-6899278/re-
561efbb6-c771-4121-8dfd-
abbbba4d6bf0
10 AJIKMHBI: COCTaB U OCOOEHHOCTH https://www.yaklass.ru/p/himija/10-
CTpPOEHUA, TOMOJIOTHYECKUIN pAana. klass/uqIevodorodv—6579439/alkinv—
ALleTHIICH — TIPOCTeHIImii atcetilen-i-ego-gomologi-6892969
MPEJICTABUTENb aJIKHHOB
11 Beruncnenus no ypaBHeHUIO
XUMHUYECKON peaKIiu
12 Apenbl: 6eH3011 U TOyoJl. TOKCHYHOCTh https://www.yaklass.ru/p/himija/10-
apeHoB klass/uglevodorody-6579439/areny-
svoistva-poluchenie-i-primenenie-
6912880
13 ['enetnueckas cBsA3b yIiIeBOAOPO/IOB,
MPUHAUISKAIINX K Pa3IMYHBIM KJIaccaM
14 [IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: https://www.yaklass.ru/p/himija/10-
HPUPOIHBIN ra3 U MOMyTHBIE HEPTSIHBIE Klass/uglevodorody-
raspl, He®Th U TIPOIYKTHI €& 6579439/uglevodorody-v-prirode-
nepepaGoTKH 6917422/re-e157e2d4-3feb-44ea-
b764-dlaa2fcl4afe
15 [IpupoaHbIE HICTOYHUKY YTIEBOJOPOOB: https://resh.edu.ru/subject/lesson/6148/
HPUPOIHBIN Ta3 U MOMyTHbIE HePTSIHBIE conspect/170460/
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKH
16 KoHnTtponbHas paboTa mo pazaeny
«YTneBogopoab»
17 [IpenenbHbIC OTHOATOMHBIC CITUPTHI: https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-
6580873/nasyshchennye-
odnoatomnye-spirty-metanol-etanol-
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6569756/re-c7988d54-4409-4189-
a4e6-61d11e0c3al2

18 MHOT0aTOMHBIE CIIUPTHI: STHJICHTIIMKOJIb https://www.yaklass.ru/p/himija/10-

U TJIMLEPUH klass/spirty-fenoly-
6580873/mnogoatomnye-spirty-
etilenglikol-glitcerin-6582929

19 DeHOII: CTPOCHUE MOJIEKYIIHI, https://www.yaklass.ru/p/himija/10-

(pU3HUECKUE U XUMUYECKUE CBONCTBA, klass/spirty-fenoly-

TIPMEHEHNE 6580873/aromaticheskie-spirty-fenol-
6584218/re-53c27726-449f-4¢c70-
ab42-c82b0f9947af

20 Anprerunst: GopMaTbIeTHI U https://www.yaklass.ru/p/himija/10-
areragbaerua. AleToH klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547/re-49bd59de-9286-4e86-
bc7e-5078a1433551
21 OJIHOOCHOBHBIE MPEICTbHBIC https://www.yaklass.ru/p/himija/10-

KapOOHOBBIC KHCIIOTHI: MypaBbUHAS klass/aldegidy-ketony-karbonovye-

yKCycHas kisloty-6780279/svoistva-poluchenie-
i-primenenie-nasyshchennykh-
odnoosnovnykh-karbonovy -6777549

22 [IpakTuueckas padbora Ne 2. «CoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»

23 CreaprHOBas U OJICHHOBASI KMCIIOTHI, KaK https://oblakoz.ru/conspect/533192/vy

MPEICTABUTEIH BBICIIAX KaPOOHOBBIX sshie-karbonovye-kisloty

KHCJIOT

24 MBpl1a Kak coJIM BBICHIMX KapOOHOBBIX https://www.yaklass.ru/p/himija/10-

KHCJIOT, UX MOIOIIEeE ACHCTBHE klass/slozhnye-efiry-i-zhiry-
6850158/myla-sms-6876211/re-
45e68292-alee-4e6a-p119-
772e2db43643

25 Crnoxnble 3(hUpbl KaKk TPOU3BOTHBIE https://foxford.ru/wiki/himiya/slozhny

KapOOHOBBIX KUCIOT. ['uaponus e-efiry

CJIO’KHBIX 3(hUpoB

26 JKupbl: THnponu3, MpUMEHEHHE, https://www.yaklass.ru/p/himija/10-

Ouosornyeckas posb KHPOB

klass/slozhnye-efiry-i-zhiry-
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https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211/re-45e68292-a1ee-4e6a-b119-772e2db43643
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211/re-45e68292-a1ee-4e6a-b119-772e2db43643
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681

6850158/zhiry-6849681

27 VYTIIeBOIbI: COCTaB, KiTacCHUpUKAITHSI. 1 https://resh.edu.ru/subject/lesson/6150/
Baxueiime npeacraBuTeNu: rir0Ko3a, conspect/
bpyKTO3a, caxapo3a
28 Kpaxman u nemunronosa Kak npupoIHbIe 1 https://resh.edu.ru/subject/lesson/5413/
TIOJIMMEDBI conspect/
29 KoHnTtposbHas paboTa mo pasaeny 1
«Kucnopozcoaepxaiiyue opraHn4ecKue
COCIMHCHUS
30 AMMHBI: METWJIAMHAH U aHWJINH 1 https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminy-proizvodnye-
ammiaka-nasyshchennye-aminy-
6585751/re-1143907-6f77-4ef0-9ba7-
269e8943d60c
31 AMUHOKHUCIOTHI Kak aM(pOTepHbIE 1 https://resh.edu.ru/subject/lesson/4743/
OpraHUYECKUE COEINHEHUS, UX conspect/
Oouojiorndeckoe 3HaueHue. [lentuapl
32 benkn kak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS
33 OCHOBHBIE TTOHATHS XUMUAHN 1 https://www.yaklass.ru/p/himija/10-
BBICOKOMOJIEKYJIPHBIX COEMHEHMUI klass/vysokomolekuliarnye-
soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783/re-
6d83bchd-b5f3-44f8-a808-
3e7fd91fddaa
34 OcCHOBHBIE METOIBI CHHTE3a 1 https://www.yaklass.ru/p/himija/10-
BBICOKOMOJIEKYJISIPHBIX COENHEHHIA. klass/vysokomolekuliarnye-
[l1acT™MAacChl, KaydyKH, BOIOKHA soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783/re-
4473beel-5¢40-4935-80e8-
4621£78b54b8
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/6150/conspect/
https://resh.edu.ru/subject/lesson/5413/conspect/
https://resh.edu.ru/subject/lesson/5413/conspect/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://resh.edu.ru/subject/lesson/4743/conspect/
https://resh.edu.ru/subject/lesson/4743/conspect/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8

11 KJIACC

Ne Tema ypoka KoJunuecTBo yacoB Hara DJIeKTpPOHHbIe NN (ppoBbIE
n/n Bcero | Kourpoabnbie | IIpakTHyeckue | M3y4eHHs | 00pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 XUMUYECKUH 3JIEMEHT. ATOM. 1 https://foxford.ru/wiki/himiya/stro
DIIeKTPOHHAs! KOHPUIYpaIlHsl aTOMOB enie-elektronnyh-obolochek
2 [lepuonnueckuii 3akoH u [lepuonnueckas 1 https://resh.edu.ru/subject/lesson/6
CUCTEMA XUMHUYECKHUX DJIEMECHTOB I[. n. M
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEH CTPOCHHSI AaTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 1 https://foxford.ru/wiki/himiya/zak
XHMHYECKHX 3JIEMEHTOB M UX onomernosti-izmeneniya-svoystv-
COCIMHEHUH M0 TPYIIIaM U EPUOIaM. elementov-i-ih-soedineniy-po-
3HaueHUEe IEPHONYECKOTO 3aKOHA U periodam-i-gruppam
CHUCTEMBI XUMHUYECKHUX d1eMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH
4 CrtpoeHue BeliecTBa. XuMHUUYECKasi CBsI3b, 1 https://foxford.ru/wiki/himiya/vidy
€€ BUJIbI; MEXaHU3MBI 00pa30BaHUsI -harakteristiki-i-mehanizmy-
KOBJICHTHOH cBsi3u. BomopoaHas cBsizb obrazovaniya-himicheskoy-svyazi
5 BaneHTHOCTB. DIEKTPOOTPULIATEIBHOCTD. 1 https://www.yaklass.ru/p/himija/8-
CreneHp okucIeHHA. BemecTBa klass/pervonachalnye-
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO khimicheskie-poniatiia-i-
CTpOEHHUS teoreticheskie-predstavleniia-
15840/valentnost-stepen-
okisleniia-sostavlenie-formul-po-
valentnostiam-i-stepe_-208518
6 [IoHsATHE O IUCTIIEPCHBIX CUCTEMAX. 1 https://foxford.ru/wiki/himiya/disp
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI. ersnye-sistemy
MaccoBast 10J1s1 BEHIECTBA B paCTBOPE
7 Krnaccudukanus u HoMeHKIaTypa 1 https://foxford.ru/wiki/himiya/klas

HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

sifikatsiya-i-nomenklatura-
neorganicheskih-veschestv



https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://resh.edu.ru/subject/lesson/6375/conspect/
https://resh.edu.ru/subject/lesson/6375/conspect/
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https://foxford.ru/wiki/himiya/dispersnye-sistemy
https://foxford.ru/wiki/himiya/dispersnye-sistemy
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYeCKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPAHEHUSI MACCHI
BELIECTB; 3aKOH COXpaHEHUS U
MPEBPAIICHUS YIHEPTUU TTPU XUMHUECKUX
peaKusax

9 Ckopoctb peakiuu. OOpaTuMbie https://foxford.ru/wiki/himiya/sme
peakuuy. X1MMHYECKOE PABHOBECHE schenie-himicheskogo-

ravnovesiya

10 | [Ipaktuueckas pabora Ne 1. «Briusiaue
pa3Iu4HbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

11 DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. https://www.yaklass.ru/p/himija/l
[TonsTre 0 BogopoaHoM nokasarese (PH) 1-klass/khimiia-rastvorov-
pactBopa. Peakuuu HOHHOro 0OMeHa. 7109506/elektroliticheskaia-
[MAPOJIN3 OPraHMYECKUX diSEOtCE[aﬁCiiﬁ-vo?orOdg\gA:gmw

pokazatel-ph-rastvora- re-
HOOPTAHIHCCian: BUMeTs £7008290-eb5h-480b-ad54-
64efa2a84217

12 | OkucIUTEensHO-BOCCTAHOBUTEIHHBIC https://foxford.ru/wiki/himiya/elek
peakiuu. [TonsTHE 00 SIEKTPOIH3E troliz-rastvorov-i-rasplavov
pacIiaBoOB U pacTBOPOB colieit

13 | KonrpoikHas paboTa 1o paserny
«Teoperndeckre OCHOBBI XUMUM»

14 MerTammbl, UX IMOJ0XKCHUE B https://foxford.ru/wiki/himiya/oso
[TeproIUUECKOM CHCTEME XUMHIECKUX bennosti-stroeniya-i-svoystv-
anemenToB 1. 1. MenneneeBa u metallov
0COOEHHOCTH CTpoeHus aTroMoB. O01He
(bu3nUecKre CBOMCTBA METAJIIOB

15 | CninaBbl MeTAJIIOB. DIEKTPOXUMHUUECKHIMA https://resh.edu.ru/subject/lesson/1
P/l HATIPSHKEHUH METAIIIOB 607/main/

16 XHUMUYECKUE CBOMCTBA BAXKHEHIITUX
METaJUIOB (HATpUH, Kaaui, Kaablui,

MarHui, aJJIOMAHUAN) U UX COEAMHEHUN
17 | Xumuueckue cBOiCTBa XpOMa, MEIH U UX https://resh.edu.ru/subject/lesson/3



https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://foxford.ru/wiki/himiya/smeschenie-himicheskogo-ravnovesiya
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://resh.edu.ru/subject/lesson/1607/main/
https://resh.edu.ru/subject/lesson/1607/main/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/

COEAMHEHHI 534/conspect/151265/

18 | Xumudeckue CBOMCTBA ITUHKA, JKeJe3a U https://www.yaklass.ru/p/himija/l

UX COCIUHEHUI 1-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-
7224311

19 | [Ipaktuueckas padora Ne 2. "Pemenue
IKCIIEPUMEHTAIBHBIX 33124 10 TEME
«Metamibi»"

20 | HemeTasmibl, UX IOJI0KEHUE B https://foxford.ru/wiki/himiya/oso
[TeproaUUEeCKOM CHCTEME XUMHYECKUX bennosti-stroeniya-nemetallov
anemenToB 1. Y. Menpeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21 ®uU3nYECKUE CBOMCTBA HEMETAILJIIOB. https://foxford.ru/wiki/himiya/allot
AmoTponus HEMETaIOB (Ha IpUMEpe ropiya
KHCIIOpOoJIa, cephl, hocdopa u yriiepoa)

22 XUMUYECKUE CBOWCTBA T'aJIOTEHOB, CEPhI https://foxford.ru/wiki/himiya/ga

W UX COCIMHCHUH logeny-prostye-veschestva
23 XuMH4eckue cBOUCTBa a3ota, hocodpa https://www.yaklass.ru/p/himija/
W UX COCIMHCHUM 11-klass/kharakteristika-
nemetallov-7269055/nemetally-
va-gruppy-7265028/re-
3da0e86a-c456-471e-9e9e-
cd25cbflac7a

24 XuMHYecKre cBOMCTBA YTiIepo/ia, https://www.yaklass.ru/p/himija/

KPEMHHUS U UX COCITUHEHHI 11-klass/kharakteristika-
nemetallov-7269055/nemetally-
iva-gruppy-7265027/re-
8cdb65ab-bf59-4¢10-b565-
339592¢1391d

25 [IpumeHeHne BaXKHEUIINX HEMETAIIOB https://resh.edu.ru/subject/lesson/

W UX COEIUHEHUN 5939/conspect/151319/

26 O06o01meHre U cucTeMaTr3aIs 3HaHHHA

no teme «Hemeramieyy. Beraucnenus
[0 YPAaBHEHUSIM XUMUYECKUX PEaKIuil U
TEPMOXHUMHYECKUE PACUETHI



https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/allotropiya
https://foxford.ru/wiki/himiya/allotropiya
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva
https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/

27 [TpakTuyeckas padora Ne 3. «Perenue 1
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Hemertasast"y»
28 KontponbHas paboTa mo temam 1
«Meramisy u «Hemerauiby
29 Heopranuueckue u opranndeckue 1
kuciotel. Heoprannueckue u
OpraHMYECKHUEe OCHOBAHUS
30 AMoTepHbIC HEOPraHUYECKHE U 1
OpraHUYECKUE COCTUHEHHUSI.
I'eHeTnyeckas CBSI3b HEOPraHUIESCKUX U
OpPraHUYECKUX BEIIECTB
31 Posb xumun B o0ecrieueHun 1 https://oblakoz.ru/conspect/5332
SKOJIOTUYECKON, SHEPTETUYECKON U 54/rol-himii-v-obespechenii-
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU energeticheskoy-ekologicheskoy-
METHITHHEL i-pischevoy-bezopasnosti
32 [IpencraBnenns 00 0OMKX HAYIHBIX 1 https://www.yaklass.ru/p/himija/
MPUHIUIIAX TPOMBIILIEHHOT'O 11-klass/khimiia-i-zhizn-
MTOJTYYICHUS BOKHEHIIINX BEIIECTB 7285128/printcipy-
khimicheskogo-proizvodstva-
7279412/re-c43147d9-62d5-
4191-36e3-56858a4f366a
33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB 1 https://oblakoz.ru/conspect/5332
55/chelovek-v-mire-veschestv-i-
materialov
34 XuMUS ¥ 310pOBbE YEIOBEKA 1 https://resh.edu.ru/subject/lesson/
5452/conspect/
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
https://oblakoz.ru/conspect/533255/chelovek-v-mire-veschestv-i-materialov
https://oblakoz.ru/conspect/533255/chelovek-v-mire-veschestv-i-materialov
https://oblakoz.ru/conspect/533255/chelovek-v-mire-veschestv-i-materialov
https://resh.edu.ru/subject/lesson/5452/conspect/
https://resh.edu.ru/subject/lesson/5452/conspect/

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeILHON NMPOrPaMMBbI CpelHero 001ero odopasoBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

ChopMHPOBAaHHOCTh MPEICTABICHUH O XUMHUYECKOHW COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJU XUMHH B [1O3HAHUU SIBJICHUI
OpUpPOAbl, B (OPMUPOBAHUU MBILIUICHUS U KyJbTYpbl JHYHOCTH, €&
(YHKIMOHAJIBHOH  TIPAaMOTHOCTH,  HEOOXOOUMOH Ui peIieHHus
MPAKTUYECKUX 337ad U DKOJOTUYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM cpejie

1.2

BnageHnue cuCTeMOM  XMMHYECKMX 3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAT Al E HOHATHSA (Monexyia, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XMMUYECKasl CBA3b, MOJIb,
MoJIIpHasT ~ Macca,  MOJIApHBIM  00BEM,  yIJIEpOAHBIA  CKEJeT,
(byHKUIHMOHATIbHAS rpynmna, panukail, U30MepHsl, U30MEDHI,
TFOMOJIOTUYECKHM  psiZl, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA- H
a30Tco/epiKalllie COeAMHEHUs,, OHOJOrMYECKH AaKTHUBHBIE BEIIECTBA
(YyrneBoapl, KHpBI, OCIKH), MOHOMEp, IOJIUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHHUs); TEOpPUHM U  3aKOHBl (Teopus
XUMHYECKOI0 CTpoeHusi opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3BIK XUMMH, (DAKTOJIOTHYECKUE
CBEJICHUS O CBOWHCTBaX, COCTaBe, MOJYyYEHHH U  0OE30MacHOM
MCII0JIb30BaHUHU BaXHEMIINX HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB B
OBITY U IPAKTHUYECKOM JIeATEIbHOCTH YEJIOBEKa

13

CdopMupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHBIC MPU3HAKN TTOHSITHIA,
YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE
MOHATUS IIPU  ONMCAaHUM COCTaBa, CTPOCHUS U  IPEBpALLECHUI
OPraHUYEeCKUX COCTMHEHUI

1.4

c(OpPMHPOBAHHOCTh YMEHUH HMCIOIb30BaTh XMMUYECKYIO CUMBOJIMKY JJIS
COCTaBJIEHUS  MOJEKYJApPHBIX M  CTPYKTYpHbIX  (pa3BEpHYTOH,
COKpaI€HHON) (OpMysaT  OpraHMYeCKMX BEIIeCTB UM  YpaBHEHUH
XUMHUYECKHX DPEaKIUil, W3roTaBIMBaTh MOJEIU MOJIEKYJ OpraHMYEeCKHX
BEUIECTB JUIsI WJUIFOCTPALMM HMX XHMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTpOECHUS

1.5

ChopMupoBaHHOCT, ~ yMEHHUH  YCTaHaBIMBAaTh  IPUHAAJIEKHOCTh
U3YYEHHBIX OpPraHWYECKHX BEIIECTB IO WX COCTAaBy W CTPOCHUIO K
ornpenenéHHOMY Kiaccy (Tpynie) coequHeHu (yriieBo10po/ibl, KUCIOPOT
U a30TCONEpIKAIINe COEIUHEHUS, BBHICOKOMOJIEKYISPHbIE COEAWHEHHS),
JlaBaTh MM Ha3BaHUsl 1o cucTematrueckoil HomeHknatype (IUPAC)

1.5

ChopMHpPOBAaHHOCT, YMEHHUS OIPEACNITh BUIbI XUMHYECKOW CBS3H B
OpPTaHUYECKUX COSAMHEHMSIX (OJMHAPHBIC U KpaTHBIE)

1.6

CdopMupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJOKEHUS TEOPUU CTPOEHUS
opranndeckux BemiectB A.M. byTnepoBa /s 00bsICHEHUS! 3aBUCHMOCTH
CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHS MACChI
BEIIECTB




VYriaeBoopobl. Kucnopozaconepxariue u a30TCOEpIKaIIUC
OpraHUYecKHe CoeMHEHNs. BRICOKOMOJIEKYIISIpHBIC COSAMHEHUS

2.1

CdopMupoBaHHOCTH YMEHUH TPHUBOIUTH TPUBHATIBHBIC HAa3BaHUS
OTJICIBHBIX OpPraHMYECKHX BEINEeCTB (STHJICH, TPOMMIICH, alleTHJICH,
STHJICHTJIMKOIb, TIWIEpUH, ¢eHoN, (opMalbaerua, aneTanbIeTHI,
MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa, OJICHHOBas  KHCIIOTA,
CTeapuHOBas KHUCJIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmal, IeJUTIJI03a,
TJIAIIHH)

2.2

CdopMUpOBaHHOCTh YMEHUW XapaKTEpH30BaTh COCTaB, CTPOCHHE,
Gu3MYeCKHEe W XUMHYECKHE CBOMCTBA THITMYHBIX IPEJCTaBUTEICH
pa3IMYHBIX KJIACCOB OPTraHWYECKUX BeHIecTB (METaH, 3TaH, JSTHUIICH,
MPONMWIICH, aleTwieH, OyramueH-1,3, wmetwiOyTtaauen-1,3, OeH3om,
METaHOJ, 3TAHOJ, OSTWICHIJIMKONb, TIUIEPUH, (DEHOJ, aleTalbJIeTH]I,
MypaBbHHass W YKCyCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, IeJUTJI03a,
aMUHOYKCYCHasi KUCJIOTa)

2.3

CdopMupoBaHHOCTh yMEHHSI WJUIIOCTPUPOBATH TE€HETHYECKYIO CBA3b
ME¥K]ly TUITMYHBIMU MPEICTABUTEISIMHU PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPaBHEHUSMHM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLHUH C
MCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII

2.4

CdopmMupoBaHHOCTD YMEHUS XapaKTepU30BaATh HMCTOYHUKHU
YTIIEBOJIOPOAHOTO CHIPbs (He(Th, MPUPOJHBIN Ta3, Yrojhb), CIIOCOOBI HX
nepepaboTKU U MPAaKTHUYECKOE MPUMEHEHHE MTPOIYKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTH YMEHHH BIIaJIETh CHCTEMOH 3HAHHII 00 OCHOBHBIX
METO/JaX HAy4YHOr'O IO3HAHUS, MCIOJB3YEMbIX B XUMHH MPU W3YUYEHUU
BEUIECTB W  XUMHUYECKUX  SBJICHHM (HaOmrofeHwe, HM3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE), UCIOJIH30BATh CHCTEMHBIE XUMHYECKUE
3HAHUA AJIS TPUHATUS PEUICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M MX MPUMEHEHUEM

3.2

ChopMHpOBaHHOCT,  yMEHUW  CcOOMIONATh  TpaBUjia  TOJIb30BAHUSA
XUMHUYECKON TmocyAod W 7abopaTopHBIM OOOpYAOBaHHEM, a TaKkKe
npaBuja OOpalleHus ¢ BEIIeCTBAaMU B COOTBETCTBUHU C MHCTPYKIMSIMU TI0
BBIMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMHUpPOBAaHHOCT, YMEHHH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (MPEBpALIEHUsI OPraHUYECKHX BEIIECTB IpPH HarpeBaHMH,
MOJIyYeHUE JTHIICHA W U3YUYEHUE €r0 CBOMCTB, KaYECTBEHHBIE PEAKIUU
OpPTaHMYECKUX BEIIECTB, JCHATypalus OCNKOB MPHU HAarpEeBaHUU, [IBETHHIE
peakiuu OETKOB) B COOTBETCTBHHU C IPABUJIAMHU TEXHHKH O€30MAaCHOCTH
npu oOpallleHHd C BellecTBaMH W JIa0OpaTOpHBIM O00OpPYHOBAaHUEM;
MPEACTABISITh PE3YJIbTaThl XUMUUYECKOTO dKCIIEpUMEHTa B (OpMe 3arucu
YPaBHEHUN COOTBETCTBYIOIIMX peakiuii u (OpMyIHpOBaTh BHIBOJABI Ha
OCHOBE 3THX PE3YyJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHHUI TPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIH
MPOJYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJJHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKITHH)

3.5

ChopMupOBaHHOCTh YMEHMH KPUTHYECKH AaHAIM3MPOBATH XUMHYECKYIO
nH(pOpPMaLIKIO, TIOTYyYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpE/ICTBA MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue)

3.6

ChopMHpPOBAaHHOCTh YMEHHH  COONIOJATh TpaBWJIa  AKOJOTHYECKU




11e51eco00pa3HOro MOBEACHUS B OBITY U TPYJIOBOH NEATENBHOCTH B LIEJSIX
COXpAHEHHUS CBOETO 3J0pOBbS U OKPYXKAIOLIEW MPUPOAHON Cpenbl,
OCO3HaBaTh  ONACHOCTb  BO3JEWCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpPEACIEHHBIX OPraHWYECKUX BELIECTB, IIOHMMAas CMBICH ITOKa3aTess
ITAK (npenenbHO NOMYCTUMOM KOHLIEHTpAlMM), MOSCHATH HAa IpHUMeEpax
crocoObl YMEHBIIEHUS U MPEeIOTBPAILEHUs UX BPEAHOTO BO3JEHCTBUS Ha
OpraHu3M 4eJI0BEKa

11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHNH

11

Bnanenune cuctemMoil XMMUYECKMX 3HAaHMH, KOTOpas  BKIIKOYAeT:
OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obonouka aroma, S-, p-, O-3JEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTb, CTENIEHb OKUCIICHUS,
XMMHUYECKasl CBs3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIA  00BEM,
KPHUCTAJUINYECKas PeIIETKa, THITHI XMMUYECKUX PEaKIid (OKUCIUTEIHHO-
BOCCTAaHOBMTEJIbHBIC, 5K30- M SHIOTEPMHYECKHE, DPEAKLIUH HOHHOTO
oOMeHa), pacTBOpP, SJICKTPOIUTHI, HEIJICKTPOIHTHI, SICKTPOIUTHUECKAS
JMCCOLMALUsl, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOM
peakiuy, XUMHUYECKOE paBHOBECUE); TEOPUUM U 3aKOHBI (TEOpHs
UEKTPOIUTHYECKOW  aucconmanuu, Ilepuommueckuit  3akon (.M.
MennieneeBa,  3aKOH  COXpaHEHHMs]  Macchl),  3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH SI3BIK XMMUH, (DAKTOJIOrMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBe, TMOJIY4YEHUH U O€30IaCHOM UCIOJIb30BAaHUU  BaKHEUIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATENHOCTH
4eJIoBeKa

1.2

CdopMHpoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKH U
B3aUMOCBA3b HM3YYCHHBIX IIOHATUH, NPUMEHATh COOTBETCTBYIOIINE
MIOHATHUA IPU ONMCAHUU CTPOCHHUS U CBOMCTB HEOPraHWYECKUX BELIECTB
U WX TPEBPALLECHUN; BBIABIATH B3aUMOCBSA3b XMMHYECKUX 3HAHUU C
NOHATUAMM W IPEACTABICHUSAMH  JIPYTUX  €CTECTBEHHOHAYYHBIX
IIPEAMETOB

1.3

BrnageHne OCHOBHBIMM METOJAaMM HAy4YHOIO TIIO3HAHMS BEUIECTB U
XUMHYECKUX sABJEeHUN (HaOmrofeHue, W3MEpEeHHue, HKCIEPUMEHT,
MO/JIJIMPOBAHME)

14

ChopMupoBaHHOCTE YMEHUH ONpPENENiTh BaJCHTHOCTh U CTEINEHb
OKHCJIICHHUSA XUMHWYCCKHUX DJJICMCHTOB B COCAWMHCHUAX PA3JIUNYHOTIO
COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHAS, HOHHAS, METAJUTMUECKasl,
BOJIOPOAHAs) B COCIMHECHHSIX, THUI KPUCTAUTMYECKOW  PpEHIETKH
KOHKPETHOTO0  BemlecTBa  (aTOMHas,  MOJICKYJsipHas,  WOHHas,
MeTaJUTHYeCKas)

1.5

ChopmupoBaHHOCTE YMEHHI OIpenensTh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN

1.6

C(I)OpMHpOBaHHOCTB YMCHHA KJ'IaCCI/I(bI/ILII/IpOBaTL XUMHUYCCKUC PCAKIUHA




[0 pa3JMYHbIM MpHU3HAKAM (YUCIIy M COCTaBy pEarupyrolliux BEIIECTB,
TeroBoMy 3(ddekTy peakuuu, H3MEHEHUIO CTEIeHEH OKHCICHHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIIMH, YUACTHIO KaTaJlu3aTopa)

1.7

ChopMmupoBaHHOCTE ~ YMEHUH  COCTABIATH  YpPaBHEHHUS  peakiuit
pa3IMYHBIX THWIIOB, IIOJHBIE M COKPALIEHHBIE YpPAaBHEHUS peaKUUu
MOHHOTO OOMEHA, YYHUTHIBASI yCIOBUS, IPH KOTOPBIX 3TU PEAKIUU HUIYT
J10 KOHIIa

1.8

ChopmMupoBaHHOCTh YMEHUH TMPOBOIUTH PEAKIUH, IMOATBEPKIAIOILINE
KaueCTBEHHBIM  COCTaB  PA3JIMYHBIX  HEOPraHWYECKUX  BEIECTB,
pacrno3HaBaTh OMNBITHBIM IyTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB

1.9

ChopmupoBaHHOCTE YMEHHH pPAacKpbIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBHUTEIILHBIX PEAKIMI MMOCPEJACTBOM COCTABIICHUS AIICKTPOHHOTO
0anaHca 3TUX peaKkuui

1.10

CpopMUpOBAaHHOCT, yMEHUH OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XMMHYECKON peaklMy OT pa3inyHbIX (JaKTOpOB

1.11

ChopmupoBaHHOCTE  yMEHHMH  OOBACHATH  XapakTep  CMELICHUS
XUMHYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(npunnun Jle [latensbe)

O6u1a;1 W HCOPraHU4YCCKasd XUMUS

2.1

CdhopmupoBaHHOCTb yMeHHUH packpeiBaTh cMbica [lepuoanyeckoro
3aKOHa J.. Menneneesa u JIEMOHCTPUPOBATH ero
CHCTEMaTU3UPYIOIYI0, O0BSICHUTENBHYIO U IPOTHOCTUYECKYHO (DYHKLIUU

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMYECKHUX »djeMeHToB 1—4 mnepuonoB Ilepuoguueckoit
cuctembl xumuyeckux dnemeHTtoB J.M. Mengeneea, wucnonb3ys
HOHSTHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUUECKHE YPOBHUY,
OOBSACHATH  3aKOHOMEPHOCTH  W3MEHEHHSI  CBOMCTB  XMMHMUYECKUX
2JIEMEHTOB M UX COEIMHEHUH 1O nepuonam u rpynnam I[lepuognueckon
CHUCTEMBI XUMHUUeCKUX 3jiemeHToB JI.M. Meneneena

2.3

CdopmupoBaHHOCTh yYMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/IAaTh  CYLUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKIY
HEOpPraHUYECKUMU BELIECTBAMMU c MIOMOUIBIO YpaBHEHUN
COOTBETCTBYIOIIIUX XUMUYECKUX PEaKIUi

2.4

ChopmMupoBaHHOCTH ~ YMEHHMHM  yCTaHaBIMBaTh  MPUHAIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 HUX COCTaBY K OIPEACIEHHOMY Kiaccy
(rpymme) coeauHEeHMH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbL,
OKCH/Ibl, OCHOBAHHUSI, KUCIIOThI, aM(OTepHbIE TUAPOKCH/IbI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHUH HCIIONB30BaTh XMUMUYECKYIO CHMBOJIMKY
JUISL COCTaBIEHUSI (POPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHA,
cucremarnyeckyto HomeHkinarypy (IUPAC) u TpuBmaibHbIe Ha3BaHUS
OTIENbHBIX HEOPTaHWYECKUX BEIMISCTB (YrapHbBI Tra3, yIIIEKHCIBIN Tas,
aMMMaK, rameéHas U3BecTb, HeTal€Hasi U3BeCTh, IMThEBAs COJa, MUPHUT U

IpyTHE)

2.6

CdopmupoBaHHOCTh yYMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/IAaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBS3M  MEXKIY




HCOPraHN4YCCKUMU BC€IICCTBAMU C IIOMOIIBIO ypaBHeHI/Ifl
COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBINOJHATH XUMHUYECKUN
9KCIIEPUMEHT (pa3joKEHUE NepoKcHaa BOAOpPOJa B IPUCYTCTBUU
KaTaJlu3aTopa, OIpPEACIICHHE CpPelbl PAacTBOPOB BEIIECTB C MOMOUIBIO
YHHMBEPCAJIBHOTO HWHAWKATOpA, BIUSHHE pPa3WYHbIX (HAaKTOpOB Ha
CKOpPOCTb ~ XMMHUYECKOW  pEaKIMH, peaklud HOHHOrO OOMeHa,
KayeCTBEHHBIC PEAKIMU Ha CyJbdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTUOH aMMOHHUs, PELICHUE >SKCIEPUMEHTAIbHBIX 3a7a4 IO TeMaM
«Metaie» u «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MmacHOCTH TMpH O0OpallleHHHd C BellecTBaMU M JabOpPaTOPHBIM
000pyI0BaHUEM; IIPEJICTaBIISITh pe3yNbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3aluCH YPaBHEHHUI COOTBETCTBYIOIIUX PEaKIIUn
1 GOPMYIIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

CpopMuUpOBaHHOCT, yYMEHUW COOJIOATh MpaBWIa  TOJb30BAHUS
XUMHYECKON TMOCYIOoW M IJIabopaTOpHBIM O0OpYyJIOBaHHEM, a TaKXKe
MpaBWJIa OOpAIICHUS C BEIECTBAMH B COOTBETCTBUH C HHCTPYKIIHSIMH 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh XMMHUYECKHE MPOLECCHI,
JeKalie B OCHOBE IPOMBIIIJICHHOTO TOJYyYEeHUsS] CEPHOM KHCIOTHI,
aMMHaKa, a Takxke C()OpPMHUPOBAHHOCTb MPEACTABIECHUH 00 OoOmmMX
Hay4YHBIX NPHUHIMIAX M OKOJOTMYECKUX Mpo0iIeMax XUMUUYECKOTO
MIPOU3BOJICTBA

XUMHUS U KU3HL. PacuéTrl

3.1

ChopmupoBaHHOCTh NPEJCTABICHUNH O XHUMHUYECKOM COCTaBISIOLIECH
€CTECTBEHHOHAYYHOW KapTUHbI MUpPa, POJIM XUMUU B [TIO3HAHUU SBJICHUI
IpUpPOAbI, B (HOPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €&
(YHKIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsl  pelIeHUs
MPAKTUYECKUX 3aJlad M SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U PUPOJHOMN cperie

3.2

CdopmMupoBaHHOCTh YMEHUN KPUTUYECKU aHAJIU3UPOBATH XUMUYECKYIO
uHpOpMalMIO, TOJIYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeAcTBa
MaccoBOW KOMMYHMKAIMH, ceTh VIHTepHET u apyrue)

3.3

CpopMHUpPOBAaHHOCT, YMEHUW COONIOAATH TpaBWJIa AKOJOTHYECKU
1enecoo0pa3Horo MoBe/IeHUs B ObITY U TPYJOBON JEATENIBHOCTH B LENSIX
COXpPAHEHHMs CBOETO 3/I0POBbs U OKpY’Karollel MPUPOIHOM cpe/ibl

3.4

Oco3HaBaThb  OMacHOCTb  BO3JIEWCTBUS HAa  JKMBBIE  OpPraHU3MBbI
ONpeAeNEHHBIX BEUIECTB, MOHUMAasA cMbIci nokazarens [I/IK, nmoscHsTh
Ha TpUMepax CHocoObl YMEHBIIEHUS M MPEAOTBPAIEHUS MX BPEIHOTO
BO3JECHCTBUSI HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUH MIPOBOJIUTH BBIYMCIICHHS c
HCIIONIb30BAHUEM IIOHATUS «MaccoBas JOJs BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHWH Ta30B NpPH XUMHYECKHX pEAKIUSIX, MAacchl
BellecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WIM 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB,
TemI0Boro 3¢d¢dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, TPEBPAILCHUS U COXPAHEHUS YHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA
10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1
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11

[Ipenmer opranuueckoil XuMuu: €€ BO3HUKHOBEHHUE, pPa3BUTHE MU 3HAUCHUE B
MOJIyYEHUU HOBBIX BELIECTB U MaTepHasioB. Teopusi CTPOCHHUS OPraHUuYECKUX
coequHenniit A.M. BytiiepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrpykTypHble (GOpMyJIbI  OpPraHMYEeCKUX BEIIECTB. [ oMoiorus, H30Mepus.
XuMHU4ecKasi CBsI3b B OPraHUYECKUX COCTUHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.
[IpencraBienue o Ki1accuPUKaIy OPraHu4eCcKIX BEUIECTB

1.3

Homenknatypa opraHmdeckux COEAMHEHHN (CHCTeMaTHyecKas) W TPUBUAIbHbBIC
Ha3BaHUs BOXKHEHUIIHUX NPEJICTABUTEICH KJIACCOB OPraHUYECKHUX BEIECTB

YT111eBOI0pOBI

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUECKUH psAl. MeTaH U 3TaH — MpOoCTEeUIIne
IPEJICTaBUTENIN aJKAaHOB: (U3MUECKHe U XMMHUYECKHE CBOMCTBa (peakuuu
3aMEIEHUs] U TOPEHUs), HAaXOXKACHHUE B IPUPOJIE, TIOJTYyUYEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUH psii. OTWUIEH W MPONUIEH —
IPOCTEHIINE MPEJCTaBUTENIN AJIKEHOB: (HU3UYECKHE M XHMHMYECKHE CBOMCTBa
(peakuuu TUOPUPOBAHMS, TaJIOTEHUPOBAHUSA, TUApPATALUU, OKUCIEHUS U
MOJIMMEPU3ALMH ), T0JIyYeHUE U IPUMEHEHUE

2.3

Anxaguensl: OyrtaaueH-1,3 u wMerwnOyramueH-1,3: cTpoeHue, BaKHEiIne
XUMUYECKHE CBOMCTBa (peakuusi mojguMmepusanuu). [lomyueHne CHHTETHYECKOTO
Kay4yyKa U Pe3UHBI

2.4

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTUYECKUH pPsii. ALCTUIICH —
MPOCTEHIINIA TPEACTaBUTENb AJKMHOB: COCTaB, CTpPOEHUE, (QU3NYECKUE U
XMMHYECKHE CBOMCTBA (peaklUMM THAPUPOBAHMUS, TaJIOTEHUPOBAHUS, THApaTallUH,
TOpPEHMSI), TOJyYEHUE U IPUMEHEHHE

2.5

Apensl. benzoun: cocra, crpoeHue, (pU3NYECKre U XUMUYECKUE CBOMCTBA (peakluu
raJIOTEHUPOBAHUS W HUTPOBAHMs), MOJyYeHHE U IpUMEHeHue. Toyyol: cocTas,
cTpoeHue, (u3nyeckrue W XHMHUYECKHE CBONCTBA (pEeakUUH TaJoreHUpOBAHUSA U
HUTPOBaHUs), MOJyYE€HUE U INpUMEHEHHE. TOKCHYHOCTh apeHoB. I'eHeTmueckas
CBSI3b MEXKY YIJIEBOJOPOJAAMHU, IPUHAUIEKAIIMMHU K Pa3JIMYHbIM KJ1accaM

2.6

[IpupoaHbie UICTOYHHUKHU YTIEBOJOPOIOB. [IpupoaHbIil ra3 u monyTHele HETIHBIE
ra3el. Hedptp 1 e€ mpoucxoxaenune. CriocoObl mepepabOTKu HEPTHU: MEPEroHKa,
KPEeKUHT (TepPMHUYECKUN, KaTaluTU4eckuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX TNPUMEHEHHE B NPOMBIIUIEHHOCTHM U B ObITy. KameHHbIll yroiab u
MIPOJYKTHI €r0 mepepadboTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHu4eCKUC COCANMHCHU

3.1

HPGHCHBHBIG OIHOATOMHBIC CITUPTHI. MerTtaHo U ATaHOI: CTPOCHUC, (1)I/ISI/I‘-ICCKI/IC )51
XHUMHYECKHE CBOMCTBA (peaKHI/II/I C AaKTUBHBIMH MCTaJlJIaMH, TaJIOTCHOBOAOPOJaMHU,
FOpCHI/IC), IMPUMCHCHUC. BOI[OpO,Z[HBIC CBiA3U MCKAY MOJICKYyJIaMU CIIUPTOB.
HeﬁCTBHe MCTaHOJIa U 3TaHOJIa Ha OPraHu3M 4YCJIOBCKaA. MHoroaToMHEIE CIIMPTEI.
OTUIICHTIINKOIb U TJIMICPUH: CTPOCHHC, (I)I/ISI/I"ICCKI/IG U XMMHYECKHE CBOMCTBa
(BSaHMOJIefICTBHe CO MEJIOYHBIMHM MCETAlJIaMHU, Kad4€CTBCHHAsA pCakiusd Ha
MHOT'OAaTOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHu3M YCJIOBCKA. HpI/IMeHCHI/IC




TJIMIOCPHHA U OTUJICHIJIMKOJIA

3.2

@DeHOI: CTPOCHUE MOJIEKYJIIbI, (PU3MYECKHe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTh
tdenona. [Ipumenenne geHoa

3.3

Anpaerunpl U KeToHbl. DopManbaeru, aneTalbIeru: CTpoeHue, GU3nvIecKue u
XUMUYECKUE CBOMCTBA (PEAaKIMU OKHUCIICHUS M BOCCTAHOBJICHMS, KauyeCTBEHHbIC
pEeaKIim), MOJTy4YeHue U TIPUMEHEHNE

3.4

OAHOOCHOBHBIE TpefelibHble KapOOHOBbIE KUCIOTH. MypaBbHHAasT M yKCycHas
KHUCJIOTBI: CTPOCHUE, (PU3HUECKUEe U XMMHUYECKHE CBOICTBA (CBOMCTBa, oOmIMe 1ist
KJIacca KUCJIOT, peaklus dTepudukaiim), noiryuyeHue u npuMenenue. CteapuHoBast
U OJIEMHOBAsk KUCJIOTHI KaK NMPEICTaBUTEIHN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE

3.5

CrnoxHble 3¢pupbl Kak NPOU3BOJHbIE KapOOHOBBIX KUCJIOT. 'MIpPOSIN3 CIIOKHBIX
s¢upoB. XKupsl. I'maponu3 xwupos. [Ipumenenue xupoB. buomormueckas poib
KHUPOB

3.6

VYrneBoabl: cocTaB, KilacCH(pHUKaIlUs YriaeBOJOB (MOHO-, AM- U TOJUCAXapHJbI).
I'moko3a — mnpocTeiimii MoOHOcCaxapua: OCOOCHHOCTH CTPOECHUS MOJIEKYJIbI,
(busnyeckre U XUMUYECKHE CBOWCTBA (B3amMoaeicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHauHbIM pacTBOpoM okcuzaa cepeOpa(l), BoccraHoBiIeHUE,
OpO’KEeHHUE TIFOKO3bI), HAX0XKJICHUE B MPUPOJIC, IPUMEHEHHE, OMOIOTHYECKas POJIb.
dorocunaTe3. DpykTo3a Kak H30MEp IIIOKO3bl. Kpaxmaln W Iemnoiio3a Kak
npupojHbie TosmMepbl. CTpoeHHE KpaxMmajga W IeJUI0J03bl. Du3nueckue u
XUMHYECKHE CBOMCTBA KpaxMaiia (THIPOJIN3, KAYeCTBCHHAS PEAKITUS C HOIOM)

A3oTcoieprkalie OpraHu4eckie CoeIMHEHUs

4.1

AMUHOKHUCIIOTEl Kak aM(OTepHblE OpraHUYecKue coeiuHeHus. Puszndyeckue u
XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha HpuMmepe TInuiMHA). buonormdeckoe
3Ha4E€HHE AMMHOKHUCIOT. IlenTuasl

4.2

benkn kak THpUPOAHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. IlepBuuHas,
BTOpUYHAs M TpeTUYHas CTPyKTypa OenkoB. XHWMHUYECKHE CBOHCTBA OEJIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PeaKIMH Ha OeJIKH

BBICOKOMOHCKYHSIPHBIC COCOMHCHUA

5.1

OCHOBHBIC MOHATHSA XUMHU BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’IZ MOHOMCED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJUMEpHU3AlUN, CPEAHAA MOJICKYJISIPpHAA
macca. OCHOBHBIC METOAbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COG,Z[I/IHGHI/Iﬁ -
IMoJIMMEpHU3alMA U ITOJUKOHACHCAIIHA

5.2

OKClepUMEHTAJIbHbIE  METOJIbl M3Y4YEHHMsS BELIECTB M HUX IpeBpallleHui:
O3HAKOMJIEHHE ¢ 00pa3llaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIacTMAacc,
Kay4dyKoB. [TosrydeHrne CHHTETHYECKOTO KaydyKa U pEe3UHBI
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IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
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TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH
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XUMHYECKUH 3JIeMEHT. ATOM. SIapo aToma, M30TOMbI. DJICKTPOHHAS 00OJIOYKa.
DHepreTUYeckre ypOBHHU, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpe/eNieHUs 3JEKTPOHOB [0 OpOUTANSIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOOB. DIIEKTPOHHAS KOH(UTYpAIlHs aTOMOB

1.2

ITepnonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMAYECKHUX 31emMeHToB JI.1.
MenpeneeBa. CBA3p mnepuoiuveckoro 3akoHa u Ilepuoguueckoil cucTeMbl
XxumMuyeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BELIECTB IO TPYIIaM M TEPHOIAM.
3HauEHHUE NEPUOINYECKOrO 3aKOHA B Pa3BUTUU HAYKHU

13

Crpoenue BemiecTBa. XUMHYECKas CBS3b. Buabl XUMHUYECKOW  CBSI3U
(xoBaJIeHTHAasi HEMOJSpHas W TOJSpHAas, HWOHHAasA, MeTajuiMmueckas). VoHsl:
KaTUOHBI U aHHOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUYECKOH CBS3U
(oOMeHHBIN U IOHOPHO-aKLIENTOPHBIN). BogopoaHast cBsi3b

14

BanentHoCcTh. DniekTpooTpuiaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJNIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTBA. THUIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEUIECTB OT TUNA Kpucrajmiyeckod pem€rku. Ilonstne o aucrnepcHbIX
cucteMax. VIcTHHHBIE M KOJUIOMJIHBIE pacTBOPbL. MaccoBasi J0Jisg BelllecTBa B
pacTtBope

1.6

Knaccudukanus Heoprannyecknx coenHeHnit. HoMmeHknarypa HeopraHmuecKux
BELICCTB

1.7

Xumunyeckass — peakuus.  Krnaccudukanmuss ~— XMMHUECKHX — peakuil B
HEOPraHWYECKON M OPraHUYECKOM XMMMH. 3aKOH COXPAaHEHHUS MAcChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPALLCHUS] SHEPIHHU IIPU XUMUYECKHUX PEAKLIUAX

1.8

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3JIMYHbIX (PAKTOPOB

1.9

OOpatumbie peaknuu. XuMHU4Yeckoe paBHOBecue. DaxkTopbl, BIUSIOMNE Ha
COCTOsIHME XUMHYEeCKOro pasHoBecus. [Ipunnun Jle I1larense

1.10

OnekrponuTrdeckas mucconuarms. CuibHbIE M ciaObie 3nekTpoiuthl. Cpena
BOJHBIX paCTBOpOB BCIIICCTB: KHUCJIasd, HeﬁTpaJ'II:HafI, mIeJiIouHasl. PeaKHI/II/I HOHHOTO
oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC peaKknnu

HeopraHquCKaﬂ XUMMUA

2.1

Hemerannsl. Ilonoxxenne HemeramioB B Ilepuogudeckoil cucreMe XUMHUYECKUX
anemenToB JI.M. MenzaeneeBa 1 0COOGHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE
CBOMCTBAa HEMETAIIOB. AJIIOTPOIHS HEMETAIUIOB (Ha MMPUMEpPE KUCIOPO/a, CEPHI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIMNX ~ KUCJIOT, BOJOPOJHBIX coeauHeHui). [lpumeHenue
BOXHENIIMX HEMETAJUIOB U UX COCAMHEHUI

2.3

Mertamnel. IlonoxeHue MeETallIOB B Hepnozu/mecxoﬁ CUCTCEMC XHMHYCCKUX




anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mMe Ppuzndeckue cBoicTBa MeTaylioB. CrijlaBbl METAIIIOB.
DNEKTPOXUMHUUECKHUN Psiji HAIPSHKEHUH METaIJIOB

2.4

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kaluil, KajabIuH,
MarHui, aJrOMUHUN, ITUHK, XpOM, Kelie30, MeJb) M WX coeauHeHuid. OOmme
CrocoObI MOTY4YeHHS META/LUIOB. [IpuMeHeHNe METAJUIOB B OBITY U TEXHHUKE

2.5

I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, INPHUHAMICKANIUX K PA3JIUNIHBIM
KJlacCaM

XUMUS U )KA3HDb

3.1

Ponp xumMum B oOecCreYeHUH SKOJOTHYECKOW, SHEPreTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [lOHSATHE O HAyYHBIX METOAAX MO3HAHHS
BEIIIECTB U XUMUYECKHUX PEAKIIUNA

3.2

[IpeacraBinenuss 006 OOMMX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MOJYYEHUS
BOXHEHIIMX BewecTB. YUenoBeKk B MHUpPE BEUIECTB U MATEPHAIOB: Ba)KHEWUILIHME
CTPOUTEIBHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepUajbl, KPAaCKH, CTEKJIO,
KepaMuKa, MaTepuaibl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U
MHHEpaJIbHBIC YI00pEHUs

3.3

XuMHUsT W 3I0pOBbE UEJIOBEKA: MpaBujia HCIONIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIb30BAHUS MPENapaTOB OBITOBOM XUMHH
B [TOBCEIHEBHOM JKU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

1. Xumus, 10 kmacc/ Tabpuensa O.C., OctpoymoB W.I'., Cnaagxo C.A.,
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

2. Xumus, 11 xmace/ Tabpuensa O.C., OctpoymoB MW.I'., Crnamxo C.A.,
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Xumus (bazoserii ypoBens). Peamuzanus ®I'OC COO_ meTonuyueckoe mocooue
JUTISL YUUTETIS,

2. Cucrema OLIEHKH JIOCTUXKEHUW IUTAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB
ocBoeHHUs ydeOHOTO mpeamera «Xumus». OcHOBHOee oOmee 00pa3oBaHHUE METOIUYCCKUE
pexomenmanuu / H.A. 3arpammunas, A.C. I'opomenckas. — MockBa :®I'BHY «uaCcTUTYT
COJIEpXKaHUs U METO0B 00yueHus», 2024. — 80 c.

3. Meronnyeckuii kenic «Xumusa U xu3Hb». 10—11 wimaccel / JI.M. AcaHoBa. —
Mocksa : ®I'BHY «MHcTUTYT copepkaHus U METO0B 00yueHus», 2024. — 40 c.

4, Metoanueckuii keric «CKopocTh XuMHYeCcKOH peakium». 10—11 kmaccer / JILA.
AcanoBa. — Mocksa : ®I' BHY «MHCTUTYT conepkaHusi 1 METO10B 00yueHus», 2024. — 16 c.

S. Metoanueckuii keiic «Kinaccupukanus xumudeckux peakmuin»y. 10—11 ximacesr /
JL.LU. AcanoBa. — Mocksa : ®I'BHY «MHcTHTYT copepikaHusi 1 METOA0B o0ydeHus», 2024. — 20
C.

6.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Meroauueckre HHTEpaKTHBHBIC Keiichl hitps://edsoo.ru/metodicheskie kejsy/;
2. VYHuBepcanpHas OubauoTexa nudpoBoro o6pazoBaTeIbHOI0 KOHTEHTA

https://www.gosuslugi.ru/landing/edu-content



https://edsoo.ru/metodicheskie_kejsy/
https://www.gosuslugi.ru/landing/edu-content




