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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepasbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx 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 N2 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
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXAT 3aBEpUIAIOLIMM 3TallOM peaju3alud 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 TakKe OKOJOTUYECKHM 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
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS 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 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 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 U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs 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
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL 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
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  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
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM 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 KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
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 COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[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 «OOIias M 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 BAXKHEWIIHMX 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
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
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 BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX 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 Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
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 TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE 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
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeHero oodmiero odpazoBanus. 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 (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM 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 yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromxXcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



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
HAy4HO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

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

BOCIIUTAaHUWE Yy oOydarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs 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 MpeaMeTHON obsacTi «EcrecTBeHHO-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
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(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 THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
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 OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE 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 YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
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
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM 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 AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (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.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE 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. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
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 (B3aMMOJIEHCTBUE TIIUIIEPUHA 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.

Pacuérnblie 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,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

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 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
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, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

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 MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
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 MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

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

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, 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. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

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 «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (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 BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



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.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, 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
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

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 PEAKIIMH, €CIIU OTHO
13 BEUIECTB UMEET IPUMECH.

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
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

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: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
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-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
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: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
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

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
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:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
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 CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MpeaMeTa «XHUMHUS» ITOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
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)KCHHUS HAYyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
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 CO3HAHMUS, STUYECKOTO OBEACHUS;

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
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 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€30MacHOro OOpalieHusi C BEllecTBaMU 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 TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
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 TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

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) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHMS TJIOOATBHOIO XapakTepa S3KOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
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 3HAYUMOCTH XUMHUU JJIsI  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 PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
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 OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 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 MTOTPEOHOCTSIMU;

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  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

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

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

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX 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
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
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, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
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 TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
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
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM 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 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
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 NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

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



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
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 XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
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, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
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/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
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 W3y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE 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 BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
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 METOJAX IMO3HAHUS BEIIECTB 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 «OOmas M 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, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelieHUs] MPAKTUYSCKUX 3a1a4
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 OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

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, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
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;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
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 HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
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 XapaKTEepH30BaThb XHWMUYECKHE MPOIECCHI,
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 J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH 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 COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
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 pEaKIMU Ha Cyab(aT-, 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,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);



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/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CJICTIBIX H  CJIA0OBHIAIIUX OOYYaIOIIUXCS: YMEHHE HWCIIOIbh30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmy.
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CBs3b HCOPTaHNYCCKUX U OPTaHUYCCKUX

bubmuoreka [JOK
https://m.edsoo.ru

2. 2
3 BEIIECTB Bubmmorexa POIII
https://resh.edu.ru
Hroro no pazneny 17
Pa3pen 3. XumMus u ;Ku3HbL
bu6mmoreka [IOK
https://m.edsoo.ru
3.1 X 4
VML KHSHE bubanoreka POII
https://resh.edu.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KouunyecTBO 4acoB
Jara
KoHnTpoJsb IIpakTHyec
Tema ypoka Bce H3yYeH  ODJIeKTPOHHBbIe HH(POBLIE 00pa3oBaTebHbIE Pecypchl
n/ HbIE KHe
ro us
11 padoTbI padoTbI
[pezenTtanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypox
(ITupposas 6mbmoTeka): https://app.onlineschool-1.ru/10-
IIpeamer klass/himiya/predmet-organicheskoj-himiil/article Buneoypok:
OpraHHYeCKOi http://school-collection.edu.ru/ Ypok (Sxmnacc):
XHMUH, €€ 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
BO3HHUKHOBEHHUE, khimii-6490554/predmet-organicheskoi-khimii-teoriia-
pa3BUTHE U khimicheskogo-stroeniia-organiches _-6447217 Buneoypok
3HAYCHHE (UuTepypoxk): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypoxk
(POL):https://resh.edu.ru/subject/lesson/6149/
Buneoypoxk: http://school-collection.edu.ru/ Buneoypok
(MuTepypok):https://interneturok.ru/book/chemistry/10-
Teopus cTpoeHus klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypok
OpraHYecKUX (Axmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
coeauHennit A, M. orqfslnic_:heskoi-khim i i-649_0554/3(_)_stoianie-eIektronov-v-atome-s-p-
1 orbitali-elektronnaia-konfiguratciia-_-6447220

byrtneposa, e€
OCHOBHBIE
MI0JIO’KEHHUS

https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217 Ypoxk (Lludposas
oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
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https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article

IIpencrasienue o
Kiaccuukanum
OpraHUYECKUX
BEIIIECTB.
Howmenkiarypa
(cucremaTtuueckas
) U TpPUBHUAJIbHBIE
HA3BaHUS
OpraHHYECKUX
BEIICCTB

[Ipezentanus (MHPOYPOK): https://infourok.ru/teoriya-
stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html

Buneoypok: http://school-collection.edu.ru/ Bugeoypok
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypok
(AKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
veshchestv-6447504 T1pe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-
soedinenij-5322147.html

AJIKaHBI: COCTaB U
CTPOCHUC,
TOMOJIOTUYECKHUN
psn

Buneoypok: http://school-collection.edu.ru/ Buneoypox
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-
nomenklatura-fizicheskie-svoystva Ypoxk (Lludpoas
oubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article Ypox
(POL):https://resh.edu.ru/subject/lesson/6151/

Mertan u 3Tan —
IpocTenne
MPEICTABUTETN
aJIKaHOB

Buneoypox: http://school-collection.edu.ru/ IIpezentanus:
https://ppt-online.org/445176 Ypoxk (Lludposas
6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article Ypoxk
(POL):https://resh.edu.ru/subject/lesson/6151/

AJIKEHBI; COCTaB U
CTpPOCHHE,
CBOMCTBA

Buneoypoxk:http://school-collection.edu.ru/
VYpox(AKIIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
6898889 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-
izomeriya-i-fizicheskie-svoystva [Ipe3enTanms
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-
10-klass-5028230.html Ypox (Lludposas
ouomoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/

VYpox (AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-

ITeH 1 6895074 Buneoypok: http://school-collection.edu.ru/

HponﬂﬂueH o [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-

HpOCTEHIIHE po-himii-alkeny-10-klass-5028230.html Ypok (Lludposas

MPEACTABHTEIH oubnmoreka):https://app.onlineschool-1.ru/10-

AIKEHOB klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/

IIpakTrueckas

pabota Ne 1. . .
[pezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-

«ITomyuenue o T
na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html

OTUJICHA U

U3y4YEHHUE Ero
CBOUCTB»

Buneoypox: http://school-collection.edu.ru/

ATKagueHBl.
byraguen-1,3 u
MeTHIIOyTaueH-
1,3. [Tonyuenue
CUHTETHYECKOTO
KayudyKa U PEe3HHbI

Bunaeoypox: http://school-collection.edu.ru/ Ypoxk (AKmnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 (Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-
osobennosti-svoystv-sopryazhennyh-alkadienov IIpe3enTanus
(MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
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AJKUHBI: COCTaB U

klass/himiya/alkadieny-kauchukil/article

Buneoypok: http://school-collection.edu.ru/
Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-

0COOEHHOCTH
cTpocHus 6892969 Buneoypoxk (MHTEPYPOK):
’ . https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
TOMOJIOTHYECKUI ) ; - L. .
10 uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-
pan. AuetuneH — )
N svoystva-poluchenie ITpe3enranus
HpOCTEHIIIIH (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
HpeACTaBHTCIb temu-alkini-klass-1243319.html Ypoxk (Lludposas
AIKUHOB oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
Brraucnenns mmo Buneoypok
11 YPaBHEHUIO (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
XUMHUYECKOU klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-
peakuuu nepredelnye-uglevodorody
Apenbl: 6eH301 U )
Toyon Buneoypox: http://school-collection.edu.ru/ Ypok (Lludpoas
12 TOKCI/I‘I.HOCTL oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article
apeHoB
I'eHeTnueckasa ) .
CBSI3E [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
EBOIODOLOB geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
13 z A iel;j H’X 1540148.htm| Buaeoypoxk: http://school-collection.edu.ru/ Ypox
puHa HI (LIudposas 6ubdamoreka):https://app.onlineschool-1.ru/10-
K pasITHbIM klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
KJjIaccaM
[Tpuponnsie [IpezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-
14 HCTOYHUKU po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-

YTJICBOJIOPOIOB:

2294230.htm| Buneoypox: http://school-collection.edu.ru/
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15 IOy THBIE klass/himiya/prirodnyj-gazl/article Ypoxk
He(TSAHBIC Ta3bl, (POI10):https://resh.edu.ru/subject/lesson/6148/
HEPTH U
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nepepadoTKu
Kontponbnas
16 pabora o
pazneny
«YTIIeBOAOPOABD)
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po-himii-na-temu-spirtiklass-298155.html Buaeoypoxk:
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[Ipenenbusie - .
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
OJTHOATOMHBIE .
6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-
17 CIUPTHI: METAHOJI

M DTaHOII.
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6569756 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-
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klass/himiya/odnoatomnye-spirty/article Ypoxk
(POIII):https://resh.edu.ru/subject/lesson/4769/

[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html

MHoroaroMHbIe Buneoypok: http://school-collection.edu.ru/ Bugeoypok
18 CIIUPTHI: (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
ATUJICHTJIMKOJIb U klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-
TJIHIEPUH spirtov-i-fenolov Ypok (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article
DeHON: CTPOCHHE Hpe-SeI:I-TaLII/I}I (MH®OYPOK): http.s:llerf()_urok.ru/prezentacwa—
po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
MOJIEKYJIbI,
buzndeckue u Buzeoypox
19 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
XUMHUYECKHE . L -
. klass/spirty/poluchenie-i-primenenie-spirtov ¥Ypoxk (Lludposas
CBOIICTBa, :
oubnuoTeka):https://app.onlineschool-1.ru/10-
HpAMEHEHHE klass/himiya/mnogoatomnye-spirty/article
Buneoypok:http://school-collection.edu.ru/ Buneoypox
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
ANbaeTUIbI: . . . . .
o klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-
20 OPMATILACTHA 1 svoystva-aldegidov-i-ketonov Ypoxk (Lludpoas
TCTMBHCHM' oubnmoTeka):https://app.onlineschool-1.ru/10-
HeToH klass/himiya/aldegidy-i-ketonyl/article Ypox
(POL):https://resh.edu.ru/subject/lesson/4776/
OnHoOCHOBHBIC IIpesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-
IpeeIIbHbIC po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
21 KapOOHOBBIC Buneoypok:http://school-collection.edu.ru/
KHUCIIOTBI: VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-

MypaBbUHas U
YKCyCHas

ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067 Buneoypoxk
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25 KapOOHOBBIX klass/himiya/slozhnye-efiry-zhiry/article
kucaot. ['maponus
CJIOXKHBIX 3(pUpoB
Buneoypok:http://school-collection.edu.ru/ ITpe3enrarus
JKUPBI: THAPOMH3 (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-zhiri-
’ 1728121 .html Ypoxk (SAKmacce):https://www.yaklass.ru/p/himija/10-
26 gijr:f;;{;iaﬂ klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
POIE HPOB klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypok
(POL):https://resh.edu.ru/subject/lesson/5952/
YTieBosl:
cocTas, Buneoypok - -
KnacCH(UKALIA, (MHTEPYPOK):https:// |r_1ternetur0_k.ru/ lesson/chemistry/ _10—
BaskHeiiie klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-
27 glyukozy [Ipe3enTanus
MPE/ICTABHTEH: (MHO®OYPOK):https://infourok.ru/prezentaciya-na-temu-
[IHOKO34, monosaharidi-3657060.html Ypox
Ppyxro3a, (POIL):https://resh.edu.ru/subject/lesson/6150/
caxaposa
VYpox (POIII):https://resh.edu.ru/subject/lesson/5413/start/150714/
[pezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
Kpaxman u po-himii-polisaharidi-klass-908646.html Ypok
o8 LEJUII0JI03a KaK (AKJTACC):https://www.yaklass.ru/p/himija/10-klass/uglevody-

IIPUPOJHBIE
MTOJIMMEPHI
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Buneoypok
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29 «Kucnopoaconep Pemry EI'D:https://ege.sdamgia.ru/
xKalue
OpraHHYecKue
COCJTMHEHUS)
Buneoypok: http://school-collection.edu.ru/ IIpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-aminy-10-klass-4410983.html Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
AMUHBI: klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-
30 METUJIAMUH U ammiaka-nasyshchennye-aminy-6585751 Ypok (IL{udposas
aQHUJIUH O6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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i-fizicheskie-svoystva
Buneoypok: http://school-collection.edu.ru/ ITpe3entanus
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Kak am(oTepHbIe (AKmacc):https://www.yaklass.ru/p/himija/10-
OpraHUYEeCKHe klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
31 COEIMHEHMS, UX amfoternye-soedineniia-6853801 Buneoypox
OHOJOTrHYecKoe (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypox
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(POI0):https://resh.edu.ru/subject/lesson/4743/
Buneoypok: http://school-collection.edu.ru/ ITpe3enTtamus
(MHO®OI'OPON):https://infourok.ru/prezentaciya_po_himii_na_te
mu_belki_10_klass-557089.htm Ypok
Bellkil Kax (AKmacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-
32 HIPUPOMHBIE 1 znachenie-belkov-6858170 Buneoypoxk
BRICOKOMOIICRY AP (MHTENYPOK):https://interneturok.ru/lesson/chemistry/10-
HbIC COCAMHCHIA Klass/belki-i-nukleinovye-kisloty/belki Ypox (Lludposa
oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypox
(POL):https://resh.edu.ru/subject/lesson/4743/
OCHOBHBIE . .
OHSTHS XML [Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
33 1 po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
BHCOKOMOHeKyﬂvﬂp Buneoypox:http://school-collection.edu.ru/
HBIX COCANHCHUU
OCHOBHEIC Hpe.SGI:I-TaHI/Iﬂ (I/IHCDO_YPOK):htt;_)s:{/infourok.r_u/prezentaciva-
MeTObI CHHTE3a po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-
BEICOKOMOTIEKYIIAD klass-3458498.html Ypok
34 HBIX COCIIHCHIIL. 1 (AKmnacc):https://www.yaklass.ru/p/himija/10-
18T ACCET klass/vvsokom_o_lekuI_i_arr_we-soejdineniia—yms- _ _
’ 6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-
KaydykH, BOIOKHA 6874539 Ypox (POIII):https://resh.edu.ru/subject/lesson/6095/
OBUIEE
KOJIMYECTBO 34
YACOB I1O

[TPOT'PAMME
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11 KJIACC

No KoanyecTBO yacoB Jlara
JJIeKTPOHHBbIE HU(POBBHIE 00pa3oBaTeIbHbIE
n/  Tema ypoka Bce  Konrpoann Ilpakrtuyec  HM3y4eH pecypent
n ro ble paboThI KHue padorbl  Hd
[Ipe3enTauus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-
X . elektrona-v-atome-klass-587955.html Buneoypok:
MMUYECKUN )
http://school-collection.edu.ru/ Ypox
JJIEMEHT. ATOM. )
35 (POL):https://resh.edu.ru/subject/lesson/6479/
JIEKTPOHHAs 1 —
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
KOH(pUTYparus . o
klass/osnovnye-poniatiia-i-zakony-khimii-
aTOMOB . .
6931691/sovremennaia-model-stroeniia-atoma-6936621
Ypoxk (Lludpoas 6ubnuoreka):https://app.onlineschool-
1.ru/11-klass/himiya/periodicheskaya-sistema-
himichesk1/article
[Tepuonnueckuii
3AKOH H [IpesenTanus . -
Tepuomeckas (I/H_{d)_OYP(_)K):https.//|nfourok.ru/prezentacwa—
periodicheskiy-zakon-klass-2508756.html
CUCTeMa XMMHYECKHX B htto://school-collection.edu.r/
sementos JI. 1. 1 uneoypoxk:http://school-collection.edu. u_ )
VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
Menneneena, ux . -
CBS3E C COBDEMEHHOIN klass/osnovnye-poniatiia-i-zakony-khimii-
. p 6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
TCOPHCH CTPOCHHA khimicheskikh-elementov-_-6948490
aTOMOB
3aKOHOMEPHOCTHU [Tpe3eHTanus
W3MEHEHUs CBOWCTB 1 (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-

XHUMHUYCCKUX

pshe-d-imendeleeva-klass-3247664.html
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JJIEMEHTOB U UX
COETUHEHUH I10

rpynmnam u rnepuojam.

3HaueHHUE
MePUOTUYECKOTO
3aKOHA U CHCTEMBI
XUMHUYCCKUX
anemenTtoB J[.1.
Menpeneena B
pa3BI/ITI/II/I HaYKI/I

Buneoypok:http://school-collection.edu.ru/
Ypok(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-
ikh-soedinenii-po-perioda_-6957324

Crtpoenue BemiecTna.
Xumu4deckas CB3b,
€€ BUJIbI; MEXaHU3MbI
o0Opa3oBaHUs
KOBAJIEHTHOM CBSI3U.
Bonopoanas cBsa3b

BaneHTHOCTE.
DJIEKTPOOTPHULIATENBH
ocTh. CTerneHn

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
Buneoypok:http://school-collection.edu.ru/
Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170 Buneoypok
(MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buneoypox:http://school-

g:::ce;?' collection.edu.ru/ Bumeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11

MOJICKYIAPHOTO 1 -klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-

HEMOJICKYIPHOTO vozmozhnosti-atomov-himicheskih-elementov Ypok

CTpoctHi (POIII):https://resh.edu.ru/subject/lesson/6332/
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JUCTICPCHBIX
cucremax. McTuHHbIe
U KOJUIOU]IHBIE
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JI0JIS1 BEIIECTBA B
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(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html
Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-
6980590 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-sistemy-sposoby-
vyrazheniya-kontsentratsii Ypoxk (L{udpoBas
ouboTeka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/4939/

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHMH.
I'eneTnyeckas CBsI3b
HEOPraHUYeCKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB

Buneoypok: http://school-collection.edu.ru/ ITpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html

Knaccudukamms
XUMHYECKUX PEaKIui
B HEOPraHUYECKON U
OpraHu4eCcKou
XHUMHHU. 3aKOH
COXpaHEHUS MACCHI
BCIIIECTB; 3aKOH
COXpAaHEHUS U

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypok:http://school-collection.edu.ru/
Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Buneoypok
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https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758

MpeBpaIicHus
SHEPTUH NPU
XUMHYECKHX
peaxkusax

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
VYpoxk (Lludposas 6ubmmoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-
reakc5/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4938/

CKOpOCTh pPEaKIInu.
OOpaTumbie peaKIlum.

[Ipe3enTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-

9 reaktcii-6964759 Buneoypox
XHUMHYECKOE . .
ABHOBECHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
p -klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypoxk (I{udposas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
[TpakTuueckas pabota -
Ne 1. «Baussaue PE3CHTALHA . .
(MH®OYPOK):https://infourok.ru/prezentaciya-uroka-
pazIUYHBIX (DAKTOPOB - A . . .
10 A CKODOCTE himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-
P . reakciy-3516838.html Buneoypok: http://school-
XUMHUYCCKOU H
collection.edu.ru/
peaKIm
1 DNeKTpoNIUTHYECKas [Ipe3enranus
IUCCOLIHALIN. (MH®OYPOK):https://infourok.ru/prezentaciya-



https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html

ITonsatue o
BOJIOPOJHOM
nmokasareie (pH)
pactBopa. Peakniun
HOHHOI'0 0OOMeHa.
IM'maponus
OpPraHHYECKUX H
HEOPTaHHYECKUX
BEIIIECTB

OxucanTensHo-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstue 06

elektroliticheskaya-dissociaciya-klass-3049118.html
Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/elektroliticheskaia-
dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
obmena

Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-
7170109/0okislitelno-vosstanovitelnye-svoistva-nemetallov-
7164468 IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya_okisliteln

12 S eKTDONIAE o-vosstanovitelnye reakcii_11_klass-481851.htm
aCHJIIZIBOB " Buneoypok: http://school-collection.edu.ru/ Ypoxk
P . (Incposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
PacTBOpOB cosen klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article
KonTponbhas padbota
0 pazzen i
13 PasAENY Pemry EI'D:https://ege.sdamgia.ru/
«Teopetnueckue
OCHOBBI XUMHUM
Meramisl, ux Buneoypok:http://school-collection.edu.ru/
14 ITOJIOXKEHUE B Vpoxk(Axnacc):https://www.yaklass.ru/p/himija/11-

[Tepuonuueckoit
CUCTCMEC XUMHNYCCKUX

klass/kharakteristika-metallov-7200709/metally-obshchie-
svoistva-metallov-7183914 Buneoypok



https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914

anemeHToB /[. U.
Menneneesa u
0COOEHHOCTH
CTPOCHUS aTOMOB.
O6mume puznueckue
CBOICTBa METAJIJIOB

CrutaBel METAJLIOB.

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-
chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-
v/elektroliz Ypox (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article

Ypok(POLI):https://resh.edu.ru/subject/lesson/4961/
[Tpezentanus (MHOOYPOK):

DNEeKTPOXUMHUYECKUIN ) ) o B
15 J— https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
pa p ryad-napryazhenij-metallov-4703809.html
METaJLIoB Buneoypok:http://school-collection.edu.ru/
XHUMHUYECKHE ]
. . VYpox(POII):https://resh.edu.ru/subject/lesson/4961/
CBOMCTBA BaXKHEUIINX
. [TpesenTtauus (MHPOYPOK):
METaIJIOB (HATPUH, . . .. .
16 L. KaE I https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
> HHH, . ryad-napryazhenij-metallov-4703809.html
MATHHH, amOMmeH) Buneoypok:http://school-collection.edu.ru/
" UX COCONHCHHUU
[Ipe3entanus :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html
Buneoypok:http://school-collection.edu.ru/ Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
Xumnueckue -klass/osnovnye-metally-i-nemetally/perehodnye-metally
17 CBOWCTBA XpoMa, https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
MEIN U UX metally-i-nemetally/perehodnye-metally
COCTMHECHU I VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-
7224312 https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310
18 XuMnyeckue [Ipesenranms



https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310

CBOMCTBA IIMHKA,
)Keresa U ux
COETUHEHUN

(MH®OYPOK):https://infourok.ru/material.htmI?mid=358
90 Vpoxk(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-
soedineniia-7224313 https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/tcink-i-ego-
soedineniia-7224311 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally
Ypok(POII):https://resh.edu.ru/subject/lesson/3534/

[IpakTuueckas padbora
Ne 2. "Pewienue

VYpoxk:https://kopilkaurokov.ru/himiya/presentacii/rieshienii

19 AKCIEPUMEHTATBHBIX e-ekspierimiental-nykh-zadach-po-tiemie-mietally
3a7a4 1o TeMe Buneoypok:http://school-collection.edu.ru/
«Metamib"

Hemeramisl, ux
MOJIOKEHHUE B Hpesenratuis
TleDIOTITecKoit (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
pHOA nemetalli-klass-2669698.html Buneoypok:http://school-
CUCTEMEC XUMHUYCCKUX .
20 semenros JI, U collection.edu.ru/ Ypok (Lludposas
o oubmoreka):https://app.onlineschool-1.ru/11-
Meneneena u o .
0COGEHHOCTIH klass/himiya/nemetally/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/
CTPOEHHUS ATOMOB
duzndeckue
CBOMCTBA Ypoxk(Axnace):https://www.yaklass.ru/p/himija/11-

21 HEMETAJUIOB. klass/kharakteristika-nemetallov-7269055/nemetally-via-

Annorponus gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-

HEMeTaJUIOB (Ha
pUMepe KUCIOPO/Ia,

9ebldda3d2b4



https://infourok.ru/material.html?mid=35890
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
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://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4

cepsl, pocdopa u
yriIepoa)

XHUMHUYECKHE
CBOICTBA I'aJIOTCHOB,

Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-

22 klass/kharakteristika-nemetallov-7269055/nemetally-viia-
Cephl M X . gruppy-7265030
COCOINHCHNHN
[Ipe3enTanus
TV ——. (I/IHCDOYPO_K):https:/hnfourok.ru/prezentacwa-po-hlm||-
o na-temu-azot-i-fosfor-6051540.html
CBOICTBA a30Ta, )
23 Buneoypok:http://school-collection.edu.ru/
docodpa u ux -
PO Ypok(AKmacc):https://www.yaklass.ru/p/himija/11-
A klass/kharakteristika-nemetallov-7269055/nemetally-va-
gruppy-7265028
[Ipe3enTanus
X (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
AMHAYECKUE L . )
N elementi-ivgruppi-glavnoy-podgruppi-2533214.html
CBOICTBa yriepoaa, .
24 Buneoypok:http://school-collection.edu.ru/
KpEeMHUS U UX .
COSTMHEHHT Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027
[IpumeHenne
o5 BaKHEUIITNX
HEMETAJLIOB U UX
COCTMHECHUN
O06001IeHne 1
CHUCTEMAaTHU3aLA
26 3HAHUU IO TEME Pemry EI'O:https://ege.sdamgia.ru/

«HemeTauiby.
Bruucnenus no



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/

YPaBHEHUSAM
XUMUYECKUX PEAKIUI
1 TEPMOXUMHUYECKHE
pacyEThI

[TpakTyeckas pabora
Ne 3. «Pemienue

IIpe3zenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html

27 JKCIIEPUMEHTAIBHBIX Buneoypok:http://school-collection.edu.ru/
3a/1a4 110 TeMe (AKnacc):https://www.yaklass.ru/p/himija/11-
"Hemerannsl"» klass/kharakteristika-nemetallov-7269055/nemetally-iva-

aruppy-726502
KonTponbnas padora
28 1o Temam «MeTasibhy Pemry ET'D:https://ege.sdamgia.ru/
u «Hemeramib»
Heopranuueckue u
OpraHuy4ecKue
29 KHCJIOTHI.
Heoprannueckue u
OpraHuyecKue
OCHOBaHUA
AmpotepHbIe
HCOpPTraHN4YCCKUEC U
OpraHU4eCcKue Buneoypok:http://school-collection.edu.ru/

30 COEIMHEHMS. Buneoypox(MHTYPKPOK):https://interneturok.ru/book/c
['eneTnueckas cBs3b hemistry/11-klass/himiya-11-klass-rudzitis-g-e#
HEOPraHUYECKUX U Ypok(P3I):https://resh.edu.ru/subject/lesson/4960/
OpPTaHUYECKUX
BELIECTB

31 Ponw xumun B VYpoxk (Lludposas 6udbmmoTeka):https://app.onlineschool-



https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-726502
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-726502
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-726502
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article

oOecrieueHUN 1.ru/11-klass/himiya/himicheskaya-tehnologiya-
HKOJIOTHUYECKOH, proizvl/article
SHEPreTHYECKOI U Ypox(POIII):https://resh.edu.ru/subject/lesson/3514/
HUIIEBON
0€e30IacHOCTH,
Pa3BUTHU MCOAUTTMHBI
[IpencraBnenus 06
OOIIMX HAay4HBIX Ypok (Hudposas 6ubmmoTeka):https://app.onlineschool-
32 MPUHIMIAX 1 1.ru_/11—k|a_ss/himiva/himicheskava—tehnoloqiva—
MPOMBIIIEHHOTO proizvl/article
MOJTyYeHUS Ypox(POIII):https://resh.edu.ru/subject/lesson/3514/
Ba)KHEUIIINX BEIIECTB
Buneoypok:http://school-collection.edu.ru/ ITpe3zentanus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
Yenosek B Mupe himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
33 BEIIECTB U 1 4711080.html Buneoypox:http://school-collection.edu.ru/
MaTepHasoB [TpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
Buneoypox:http://school-collection.edu.ru/ ITpezenTanus
XUMUA U 370pOBbE . .
34 qerToBeKA 1 (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
OBIIEE KOJIMYECTBO
YACOB IIO 34

[TPOT'PAMME



https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AkunoHepHOe 00IIECTBO
«3narensctBO «lIpocBenienue»
» Xumus, 10 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. Xumust. [Inanupyembie pedynbTatsl. Cuctema 3aganuil. 8—9 kiacchel: mocooue
JUTsL yuuTenen obmeoopazosart. yupexaenuit / A. A. Kasepuna, P. I'. lIBanosa, JI.
FO. Ho6potun; nox. pen. I'. C. Kosanesoit, O. b. JloruHoBoi. — M..:
[Tpoceemenwne. — 2013. — 128 c.

2. Xumus. Tematnueckuii KoHTpoib. 8—9 kmacesl / A. A. KaBepuna, I'. H.
MonuanoBa, M. I'. Caactuna. — M.: HaunonansHoe o6pazoBanue, 2022. — 160 c.
(®I'OC. TemaTHueCcKuii KOHTPOJIB).

3. Ho6potun /. FO. KonTponupyromas GyHKIHS ITKOJILHOTO XUMUYECKOTO
skcriepuMenTa // Xumus B mikode. — 2017, — Ne 3.

4. Eppirun Jl. I1., [Humkun E. A. MeTtoauka pemieHus 3a1a4 no XuMuu: y4ueo.
nocoOue AJis CTYACHTOB IeJl. UH-TOB 10 0MoJI. U XuM. criell. — M.: [IpocBenienue,
1989. - 176 c.

5. 3notHukoB 2. I'. XuMudeckuil 3KCIIEpUMEHT KaK CelU(puIecKuidi METOA

oOyuenus // IlepBoe centsiOpsi. — 2007. — Ne 24,



6. Monuanoa I'. H., Cractuna M. I'. KoandecTBeHHBIE OTHOIIICHUS B XUMUH //
Xumus 1 KOIbHUKOB. — 2020. — Ne 4,

7. O6mas meToauka o0yuenus xumun B mkose / P. I'. Banoga, H. A.
['oponunoga, /1. FO. Jlo6potun u ap.; mox pex. P. I'. IBanosoii. — M.: Jlpoda,
2008. — 319 c. (Poccuiickas akageMusi oOpazoBaHus — yunteno). A.A. Kapepuna,
P.I'. BanoBa. I'n. HopmaTuBHas 6a3a XuMu4ueckoro oopa3oBaHusl B CpeaHEH

IIKOJIC.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

Ypox (POII) https://resh.edu.ru

Ypok (Hemoptan) https://nsportal.ru

(AKuacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpezenranus (Muadoypox) https://infourok.ru
bubmuoreka L{OK https://m.edsoo.ru

[Tpesenrarus (3nanuo) https://znanio.ru

Perry EI'D: https://ege.sdamgia.ru/

Ypok : https://urok.1sept.ru

Ypok, npe3erranmu:https://multiurok.ru

Ypox(®OKCDOPN):https://foxford.ru






