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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE CcpeAaHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus yaeoOHOTO
npeaMera «XuMus» B 00pazoBareNbHbIX opranu3anusx Poccuiickoit deneparum,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOTrPAMMBI, 1 OCHOBHBIX IOJIOKEHUI
«Crparerun passutusa Bocnutanus B Poccuiickoit deaepanun Ha nepuof 10 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY moAXo0l0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
o0mieil ctparernu oOy4eHusl, BOCIIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble noioxenns ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LIEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUss U TpeOOBaHMA K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3alluy, SBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM JSTallOM pealu3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUs. OTH LIEHHOCTU KacaroTcs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyJIbTyphl
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBbIO
U IpUpOIHOHN cpene. Peanmnusyercs xummueckoe oOpazoBaHuE OOydarolUXCs Ha
YPOBHE CpeIHEro 00LIero 00pa3zoBaHus CPEeCTBAMU YUEOHOTO ITpeAMETa « XUMUS»,
COJIEp)KaHUE M MOCTPOECHHE KOTOPOrO OINPEAEICHbl B MPOrpaMMe IO XHUMHH C
y4€ToM crneun(uk HayKd XUMHH, €€ 3HayeHHs B TO3HAHUU MPHUPOABI U B
MaTepraIbHON )KM3HU OOILECTBA, a TAaKXKe C y4ETOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTepU3yIOIMIMX COBPEMEHHOE COCTOSSHHME CHCTEMBbI CpPEJHEro  OOIIero
obpazoBanus B Poccuiickoit denepanun.

XUMHUSL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro poJib B
COBPEMEHHOW IMBWJIM3AIMM, B CO3/laHUM HOBOHM 0a3bl MaTe€pUAIbHOM KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (JOPMHPOBAHUE PALIMOHATLHOTO HAYYHOTO MBIILIJIEHUS, B
CO3/1aHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHUpE KaK O €JUHCTBE
IpUPOJIbI U YelloBeKa, KoTopoe (HopMUpYETCs B XMMHM Ha OCHOBE NOHUMAaHMUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJENCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOMN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBUEM YCIEITHOTO
TpyJa M JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHash XMMHUs Kak Hayka
CO3HMJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMUA HANpaBiI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBHM ¢ OOHIMMH TEISIMU M TNPUHIMIAMU CPEIHETO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJIKECHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUU U3 OOl XUMUH) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O0OeCleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3yYEeHHIO Y4eOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHUH BellecTB. CBelleHHs 00 U3y4aeMbIX B Kypce BellecTBax
JIAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OMOJOTUYECKH aKTUBHBIX
coequHeHud. B Kypce  OpraHM4eckoM  XMMHUU  MOJYyYarOT  pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHUs NEPBOHAYAIbHBIC
MPECTaBICHUS] O XUMHYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lox HOBBIM yTriaoM 3peHHs B TpeaMeTe «XUMHs» 0a30BOTO ypOBHS
paccMaTpHUBAETCsl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OOIIero 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSl TPEAOCTaBISACTCI BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OTOTO 3aKoHa — OT
00o01mIaromIel 10 0OBICHSIONIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoJiHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep KaHMs, UMEIOIMMHU KYJIbTYPOJIOTHYECKUA U TIPUKIATHON Xapaktep. IOTu
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHHM C JPYTMMH HayKamu,
PacCKpBIBAIOT €€ POJib B ITO3HABATEILHON U MPAKTUYECKON JIEATEIIbHOCTH Y€JIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHIO YBAYKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBS3aHHBIX C XHUMHEH,
KPUTHYECKU OCMBICIUBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIsl HOTOJHEHUS 3HAHUH,
pEelIeHNs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX HCCIIEI0BAaTENbCKHUX 3a/1a4. B
1EJIOM COJiep’KaHue y4eOHOro mnpeamera «XUMHs» JTaHHOTO YPOBHSI H3y4EHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHKE Y OOYyHAIOUIUXCS MUPOBO33PEHYECKON OCHOBBI
JUIsi TOHUMaHus (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaIbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTAaHMYECKOT0 MUPA, O0YCIOBIEHHOCTh CBOMCTB BEIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SBICHHUMN MyTEM IKCIIEPUMEHTA
U pElIeHUus MPOTUBOPEUYUN MEXJTy HOBBIMH (aKTaMU U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU 3KOJIOTHYECKUX MpoliieM, a
TaKke Mpo0JeM cOepeKeHUsT IHEPrETUIECKUX PECYPCOB, ChIPhS, CO3aHUs HOBBIX
TEXHOJIOTUI U MaTEepPHAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, Pa3BUTHS W COLMATIM3AIUU
oOyyYaromuxcsi MPUHATHIE MNPOrpaMMON MO XMMHUHU TMOJXOAbl K OINPEIEICHUIO
CONlepKaHUSI H TIOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JIEATEJILHOCTHU: pEILIeHUs] MpoOsieM, TIOUCKA, aHadu3a U 00padOTKH
uH(popMaMy, HEOOXOAUMBIX JUJIi TMPUOOPETEHUs OMNbITa IPAKTHYECKOW U
UCCIIEIOBATENBbCKON JEATEeNIbHOCTH, 3aHMMAIOIIEC Ba)XKHOE€ MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus, TaK U HA YPOBHE CpeiHEro o0I1ero o0pa3oBaHus, MpU ONPeIeTICHUN
COJIEpKATENbHOW XapaKTepUCTUKU LeJed HW3Y4YeHHs] MpeIMeTa HampaBJICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KakK 00JaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHUUECKOM
JIEATEIbHOCTH YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS TAaKOW MOAXOJ K ONPEAECICHUIO LEJIEU W3y4YeHUS
MpeIMETa SBJISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TIJIABHBIMHU LIEISIMH HM3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMHpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUW Kak BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYeBble MOHATHS, QyHAaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHUE s3bIKa HAYKH, YCBOCHUE U IIOHMMAaHUE CYLIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX
pPa3BUTHUA U CTAHOBIICHUS;

e (opMUpOBaHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKLIUN, HEOOXOUMBIX JJIs IPUOOPETEHUSI yMEHUH
OpPHEHTUPOBAThCA B MHPE BEHIECTB M XUMUYECKUX SIBIICHHM, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTA, COOJIOJEHUEM IpPaBUII
0e30macHOro oOpaIieHus ¢ BEIIeCTBAMH.

Hapsany ¢ atum, coaepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
IIpeaMeTa B IPOrpaMMe IO XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU IPHUOPUTETAMU B CUCTEME cpeAHero obmiero odpa3oBanusa. CeroaHs B
MPEernolaBaHK XMMUHU B OOJIbLIEH CTENEHN OTAAETCS MPENOUYTEHHE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIYCKHHUKa 0011e00pa30BaTebHON OpraHU3aluy, BIAJACIOIIEr0 HE HabOpoM
3HaHUHU, a (QYHKUMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMHU
AKTHUBHOTO IMOJYyYEeHUS 3HAHUW U IPUMEHEHUS UX B PEAIbHOM )KU3HU JIJIs1 PELICHUS
MIPAKTUYECKUX 3a/1a4.

B ¢Bs13u ¢ 3TUM NpH U3y4YEHHUHU ITpeaMeTa « XUMHUs JOMUHUPYIOLIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

ajantanus 0o0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
(GbopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMO00pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY IMPHUHATHIO IPAMOTHBIX
pelIeHNN B KOHKPETHBIX )KU3HEHHBIX CUTYyaLHsX, CBA3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMHpoBaHHEe y OOyYarOIUMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIUI), HMMEKOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHUIOB
JESATENIbHOCTH: PELEHUs Mpo0iieM, MOUCKa, aHaiau3a U o0padoTku MHGpOpMaluy,
HEOOXOAUMBIX ISl TPUOOPETEHUS OTIbITA IEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XWMHH, & TAKKE€ JUISI OLUEHKU C IO3ULUN 3KOJIOTUYECKOU
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YeJI0BEKA U IPUPOIHYIO CpELy;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUN VISl TIOMCKA M aHajIn3a YYeOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0JaTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWW W TIPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOU
HaIPaBJICHHOCTH XHMHH, €€ Ba)XKHOW PONM B PEIMICHWH TJI00aTbHBIX MPOOIIEM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeXHOTO
OTHOUIIEHUS K TPHUPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuebnoMm mmane cpemHero oOmiero oOpa3oBaHUS MpPeaMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMETHOMN obnactu «EcTecTBeHHO-HAy4YHbIE
MIPEIMETHD).

OO11ee 4yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUH, HA 0a30BOM ypOBHE
cpeaHero odmero oopa3zoBaHus, coctaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henenmo), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTpPOEHUS OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE MOI0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenne o KiIacCHU(pUKAUU OpraHUYecKuX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEeMaTW4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BAKHEHMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M WX MPEBPAILCHUIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMHi OPraHNYECKUX BEIIECTB U MAaTEpHAIaMU HA UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HAOJIOJIEHUE U OINHCaAHUE
JIEMOHCTPAIMOHHBIX ONBITOB MO MPEBPAILICHUIO OPraHUYECKHX BEIIECTB IMpHU
HarpeBaHuM (IUI1aBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psiag. MeTaH U 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuy 3aMelleHus] U TOpPEHHs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3UYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHeE
XUMHUYECKUE CBOMCTBA (peakius mnonuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIIUHA TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMICTBA
(peakiuy raJoreHUpPOBAaHUS M HUTPOBAHMUS ), MOTYYEHUE U NMpUMEHeHue. Tonyon:
cocmae, cmpoenue, @Qusuyeckue U  XuMmuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOoyuenue u npumernerue. TOKCUYHOCTb apEHOB.



I'eneTnyeckas CB3b MEXAY YIVIEBOAOPOAAMH, IPUHAJICKAIIUMU K PA3IUYHBIM
KJIACCaM.

IIpuponHble MCTOYHUKHU YTIIIEBOAOPOAOB. lIpupomHbli ra3 U IOIYTHBIE
He(Tauble ra3pl. Hedte m e€ mpoucxoxnenue. CrocoObl nepepabOTKu HePTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUHM, KATAIMTUYECKUW), muponu3. I[IpoayKTel
nepepaboTky He(TH, UX MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HX NPEBPAICHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcCC, KayuyyKoB U pe3uHbl, Koyiekuuu «Hedtby
U «YToJIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M IaJION€HONPOU3BOJHBIX,
MPOBEICHNE MPAKTUYECKOW PAOOThI: MOJyYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTAa PEaKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opraHu4ecKue CoeAMHEHUs

IIpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOEHWE,
¢usznyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHHe. BoAoponHble CBSI3U MEXIy
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWICHIJIMKONb W  TJIULUEPUH: CTPOECHHE,
¢uznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBHE CO UIEIIOYHBIMU
MeTa/llaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
OopraHusM 4enoseka. [[puMenenne rmunepuHa u STUIEHTJIMKOIIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYEeCKne U XUMHUYECKHE CBOMCTBA.
Tokcuunocth (enona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopMmanblIerui, aleTalbJIerul; CTPOCHHUE,
(¢u3NYEeCKue W XMMHYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAaHOBIICHHS,
KA4ECTBEHHBIE PEAKLIMH), [I0JYyYEHNE U TPUMEHEHHE.

OHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHAas U YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME IS
KJ1acca KUCJIOT, peakuus 3Tepupukanun), noiayyeHue u npumenenne. CreapuHoBas
Y OJIEMHOBAasl KUCJIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX KMCIOT. MbL1a
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE CHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCUUKanuUs ~ YIJIeBOAOB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpocTeinii MOHOCaXxapu: OCOOCHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3HUECKHE U XMMUUECKHE CBOWCTBA (B3aUMOJICHCTBHUE C TUAPOKCUIOM
meu(Il), okucnenne aMMuayHbIM pacTBOpPOM okcuja cepedpa(l), BoccranoBieHue,
OpOo’KEeHHE TIII0KO03bI), HAX0XKACHHE B PUPOJIe, IPUMEHEHUE, OMOIOTHYecKast pOJib.
®dorocunTe3. PpyKTO3a KaK U30MEP IIFOKO3bI.

Kpaxman u nemnono3a kak npupogHbie noauMepbl. CTpoeHHE Kpaxmania U
Heunono3bl.  Pu3nueckue Y XUMHYECKHE CBOMCTBAa Kpaxmana (THUApOIH3,
KAueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPAILECHUIA:
npoBeJeHUe, HaOII0JeHHEe U ONMUCaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIMPTOB, KAUYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcusioM wmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJECUCTBUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomeiicTBue Kpaxmajia C HOJIOM),
MIPOBEICHNE NMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

PacuétHrle 3amaun.

BblunciieHnss 1Mo YpaBHEHHIO XUMHUYECKOM peakiuuu (Maccbl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcozeprkale opraHu4eckKue COeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM()OTepHbIe OpraHnyeckue coequHeHus. duznyeckue u
XUMHUYECKME CBOMCTBa aMHMHOKHCIOT (Ha NpuUMepe INIMIMHA). buonormyeckoe
3HaAYeHUE aMUHOKUCHOT. [lenTuasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPMYHAs W TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, IEHATYpAIIHsl, KAYECTBEHHBIC PEAKIIMKA Ha OENKH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS BEIIECTB M HX MpPEBpallCHUN:
HaO0JII0ICHUE U ONMKMCAHWE JEMOHCTPALIMOHHBIX OMBITOB: JEHATYpalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeUHEHUS

OCHOBHBIE MOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AINH, CPEIHSS MOJEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJINMEPU3ALMS U MOJUKOHIEHC AU

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBS3€M MMPU U3YYEHUHU OPTraHUYECKON XMMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHMA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTICIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CHHTE3, KiIaccu(UKalus, MepHOJUIHOCTD, HAOIIOICHNE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJIETMPOBAHHE.

®dwuszuka: Marepusi, DOHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKyIa,
DHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEJI0, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PM3MYCCKUE BETMYMHBI U CIMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YIJICBOIBI, IKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, TOJE3HBIE HUCKOMAaEeMbIE, TOILIHBO,
pecypchl.

TexHomorus: THUIIEBBIE MPOIYKTHI, OCHOBHI PAIMOHATHLHOTO ITHTaHUS,
MOIOIIINE CPEJICTBA, JTEKAPCTBEHHBIE U KOCMETHUECKHUE TIPeraparhl, MaTepHalbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHIX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI XUMHUU

XAMHUYECKUM aneMeHT. AToM. SIapo aroma, H30TONBL. JJIEKTPOHHAs
000JI04Ka. DHEPreTUYecKre ypoBHH, NOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeAeNeHus] MEKTPOHOB MO OpOUTaIsiM B aTroMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

IIepnonnuecknii 3akoH u lleproguyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsA3b NMEPUOAMYECKOrO 3aKOHA W lleproanyueckor CHCTEMBI
xumuuyeckux vemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTBIX U CJIOXHBIX BEIIECTB [0 IpPyNnaM M IEpPUOJaM.
3Ha4YeHue MEPUOANIECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CrpoeHnue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHasl HEMOJIApHAs U MOJIIpHAasi, MOHHAs, MeTaUIMueckas). MexaHU3Mbl
0o0pa3oBaHMsI KOBAJIEHTHOM XHMHMUYECKOHM CBA3M (OOMEHHBI M JOHOPHO-
akuentopHsiil). BomopoaHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHrsa. OHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUsS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. TUIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEMIETKU.



Ilonstne o mucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBI.
MaccoBas 10151 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHECHUH. Howmenknarypa
HEOPraHMYECKNX BeIIEeCTB. [eHeTMyecKkass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3TUYHBIM KIIaCCaM.

Xumuueckass — peakuusa.  Kiaccudukanus  XMMHUYECKMX — peakluuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKIIMSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iIu4HbIX (hakTopoB. OOpaTHMbIC
peakiuu. XuMHUYECKOoe paBHOBecue. DakTOpbl, BIHSIOIINE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTuueckas aucconuanusi. CuibHbIE U caadbie 351ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAS, IEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINY.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpauus Tabmun «Ilepuonnueckas cuctema xumudyeckux snementos . U.
MenpeneeBay, U3ydeHHe MOJCNCH KPHUCTAIMYECKUX PEHIETOK, HAOIIOJCHHUE H
ONKCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIa
BOJIOPO/Jia B MPUCYTCTBUU KaTAJIN3aTOPa, ONPEACICHUE CPEBI PACTBOPOB BEILECTB C
MOMOIIIBI0 YHUBEPCATBLHOIO UHIUKATOPA, PEAKIIMU MOHHOTO OOMEHa), MpOBEICHUE
MPaKTUIECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKkum».

PacuétHrle 3amaun.

PacuéTtel 1O ypaBHEHMSIM XHMHUYECKHX pPEakuuii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MaCCOBAs JOJIS
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilonoxxenme HemeramnoB B llepuogumueckont  cucreme
xumudeckux asiemeHntoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAIOB (TAJIOTEHOB, CEphI, a30Ta,
dochopa, yrimepoga MU KpeMHHS) W HMX  COCAWMHEHHUH  (OKCHIOB,
KHUCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Merannel. [lonoxenne meramioB B [leproanyeckoil cucTeMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHS SJECKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. O6mue usnyeckue cBoiictBa MeTawioB. CIjlaBbl METAJJIOB.
DIIEKTPOXUMHUYECKUI PSJ HANIPSKEHUN METAIIOB.



XUMHUYECKHE CBOMCTBA BaXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
MarHui, almfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHre MeTalioB B ObITY U
TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPALLECHHIA:
M3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3lloB HEMETANIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAONIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHUA AITIOMUHUSA C pAacTBOpaMu
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHbIE PEAKIIUN HA KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtpel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO
13 BEILIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00€CrEUEHUU 3KOJIOTMYECKOU, SHEPreTUYECKON M MUIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIIEHHOTO
ITOJIyYEHHSI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MAaTEPUAIOB: BaXHEHIIWE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLHMOHHBIE MAaTepuajbl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl IS dJEKTPOHHUKH, HAHOMATEpHUaNbl, OPraHUYECKUE U MUHEpAJIbHBIE
yaoOpeHus.

XUMHST U 3I0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, paBuia 0€30MaCHOT0 UCIIOIb30BAHUS MTPENapaToB OBITOBON XUMUU B
MOBCEIHEBHOM KU3HU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX  CBSA3€H MpU  U3YYEHUH OOmeld u
HEOpPraHn4eckord xuMuu B 11 kiacce ocymiecTBIIETCS YEPE3 UCMOJIb30BAHUE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, TaKk ¢ TMOHSATUH, SABISIIOIIMXCS
CUCTEMHBIMM I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (DaKT, TUIoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCUPUKALUs, TMEePUOJAUYHOCTh, HAOIIOEHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

@du3uka: MaTepusi, SJHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIE€TUYECKUM YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3UUYECKUE BEIIMYUHBI U €IUHUIBI X
U3MEPEHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHcTeMa, Ouocdepa, MaKpo- W
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMaeMbIe, TOILIURBO,
peECYpCHI.

TexHoMOrusl: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJLTYPrus, MPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEpUATIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJACTBO, IHUILIEBAsS
MPOMBINJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs MIpOrpaMM CpeiHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeMETHBIM M TIpeaMeTHbIM). HaydHo-meroanueckoil OCHOBOM  JUIs
pa3paboOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEro
00pa30BaHUsI ABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-IESATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICTEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAHHWE OOYYaIOIUMHUCS POCCUHCKONH TPaXTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJINYUE MOTUBALMU K O0YUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, INPUCYIIHMH LEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4K€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOIo OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEICHUS, CIOCOOCTBYIOUIMMH  IIpoLEccam
CaMOINO3HaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
O0yJaroIITIXCSl.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOCHHs IpeaMera «XUMUS»  OTpa)xaroT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOM W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUsS 00YYarOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOM AE€ATEIbHOCTHU MPHU CO3AAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIMOIHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacleIuIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JacTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3yJIbTaT
JUIMTEJIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa U MM03HABATEIbHBIX MOTUBOB B [TOJIyYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(MOpMAIUU O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBSI3aHHBIE C XUMUUYECKUMH SIBJICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE MOBEJACHUE W MOCTYNKHA CBOMX TOBApPUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX
MIOCTYTIKOB;

4) popMupoBaHHs KYJbTYPHI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 300poBOro MW Oe3zomacHoro oOpa3za JKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJroicHUsT TIpaBWJI 0€30MacHOro oOpaleHuss C BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAHUS LEHHOCTH NPAaBWI HHJIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS MOCHEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOiaeHus
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUs);

5) TPyA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIE0BATEIbCKOM
JeSATEIbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]a4
COIIMAJIbHOM HAIIPABJICHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);



HHTEpeca K MPAKTHYECKOMY M3Yy4YeHHUIO Mpodeccuii pa3IndHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied npodeccun W peanu3alry COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUU, HHTEPECOB M
noTpeOHOCTEM 00IIeCTBA;

6) 3K0JI0r14eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1€JeCO00pa3HOro OTHOIIEHHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPEbI;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOJBb30BAaHMUS JIOCTIDKCHHH XHUMHH IS
pELIEeHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEJ  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMbIX JEUCTBUM M TPEAOTBPAILATh UX;

HaJIMYKS Pa3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOU HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MPaKTHKE, CIIOCOOHOCTH HM YMEHHS AaKTHBHO TIPOTHBOCTOSTH HIACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHelUuUKA XUMHU KakK HayKd, OCO3HaHuUS €€ polu B
GbopMUPOBAHUU DPAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYKalollleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEIIOBEKA, B
MMO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHuH NpoOjeM COXpaHCHHS
MIPUPOHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TyMaHUCTUYECKON HAIIPABICHHOCTH U BaKHOU POJIM B CO3AaHUU
HOBOM 0a3pl MaTepUambHON KYyJIbTYpbl, pEHICHUU TJI00aJbHBIX MPOOIIEM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUEHUHN YCJIOBHUMN
YCIEUIHOTO TPYAa U KOJIOTHYECKH KOM(DOPTHOM KU3HHU KaXKIOTO WieHa oOIIeCTBa;

€CTECTBCHHO-HAyYHON TI'pPaMOTHOCTH: TOHUMAHHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJlyyaeMble 3HaHUs IS aHAIu3a U OOBSICHEHUS SIBJICHUU OKPY>Kalollero Mupa u



MPOUCXOMSIIINX B HEM U3MEHEHUI, YMEHUS JIeJaTh 000CHOBAaHHBIEC 3aKIIIOUCHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Mpo0OJieM B pealbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON NESITENbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUN IO XUMHUHU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B paznu4HbIX chepax npodeccruoHaIbHOMI

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS y4eOHOrO MpeaMeTa «XUMUs» Ha
YPOBHE CpeHEro 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbIE 1 (OpMUPOBAHWS  MHUPOBO33PEHUS  OOYYArOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAay4YHOH KapTUHBI MHUpAa U CHeUU(UKy METOJO0B TMO3HAHMUS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUS, SIBICHHE,
MpoIiece, CUCTeMa, HayIHbIA (PaKT, TPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEA0BaHNE, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

yYHHUBEpCaJbHbIC y4eOHBbIC NEHCTBUS (TO3HABATENIbHBIC, KOMMYHUKATHUBHBIC,

PETyJISTUBHBIE), oOecreynBaroIue dbopmupoBaHue (GyHKUIMOHAIBHOU
TPaMOTHOCTH U COIIMATIbHOM KOMITETECHIINH 00YyYaroIInXCs;
CIIOCOOHOCTD oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHbIE
JICUCTBHS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble pe3yabTaThl OTPA)XarOT OBJAJACHUE YHUBEPCAJIBHBIMU
y4eOHbIMU  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJIsTUBHBIMU
NEUCTBUSIMH.

OBaanenne YHHBEpPCAJIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble Joruvyeckue aeMcTBUs:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpOBaThb  IpoOliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENN JACSITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTHU C ITIOCTABJICHHBIMU LICIISIMU;

UCIIOJIB30BAaTh IPU OCBOCHUM 3HAHHUU INPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJIEATh XAPAKTEPHBIE NPU3HAKU MOHSATHUN M YCTAHABJIMBATH MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS JJI1 OOBSICHEHHSI OTIEIbHBIX (DAaKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHU [UJIS KIAacCU(PHUKAUMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXJy H3y4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B pPacCMaTpUBAEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HAK (CUMBOJI) JIEMEHTA, XUMUYecKas (popMyJia, ypaBHEHHE XUMUYECKON peakuuu
— IpU pEIIeHUH y4eOHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX 3a/1ay, MPUMEHSTh
Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS AJI BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHII.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJIAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAATh 32 XOJ0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoBaTh
00001IeHMSI U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JESATENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPUMEHEHHIO pPAa3JIHYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XHUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE IOcoOus,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MH(MOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IIpPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(dbopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMKA, HEOOXOAUMON JJI BBITIOTHEHUS Yy4YEeOHBIX 3ajad
ONPEICIIEHHOTO TUIIA;

NpUOOpeTaTh OMNBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYI  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

MCI0JIb30BATh HAYYHBIH A3bIK B KAYECTBE CPEJCTBA IPU pad0TE C XUMHUYECKOU
uHpopMaluel: MPUMEHITh MEXIpEeAMETHbIe (pU3nUyeckue U MaTeMaTHYeCKUe)
3HAaKHU U CUMBOJIBI, (POpMyJIbl, aOOpEeBHATYPbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEACTBa
HarJIIHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AUajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWAeH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPETI0KEHHOM 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJTHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEI0BAHUIO CBOWCTB
M3Y4YaeMbIX BEIECTB, peaH3aluy y4eOHOTro MpoeKTa U (OPMYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULIUN B
Xo7ie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENFHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I1O3HABATENIbHYIO
JEATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M II0 MEpE
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aqropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBII crnoco0 HX pemieHus ¢ y4€TOM MOJYy4YEHHsS HOBBIX 3HAHUM O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOaHalINu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenMeTHBIE pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAKAIOT:

C()OPMUPOBAHHOCTb  MPEACTABIECHUH O XUMHUYECKOH  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUM TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM JIsi PEIICHHS] MTPAKTUYECKUX 3a7a4 U IKOJIOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIIME TOHATHA (XUMHUYECKHH 3JIEMEHT, aToOM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpali€HHas), MOJb, MOJISIpHas
Macca, MOJISIpHbIA O0BEM, YIIIEPOIHBIN CKENeT, QyHKIMOHAIbHAS TPYIIa, paguKall,
U30MEpUsl, ©30MEPBI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOIOPObL, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSA); TEOPUHM M 3aKOHBI (TEOpPHUS CTPOCHUS
opranuueckux BemniectB A. M. BytnepoBa, 3aKk0H COXpaHEHHsS] MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalume B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOrMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUH M
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHS MpPHU
OMMCAHUH COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEMHEHMI;

c(OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUH XMMHYECKUX pEeaKIui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ] OPraHUYECKUX BEIIECTB JI1 WILUIIOCTPALMU UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K ONpPEAeIEHHOMY
KJIacCy/Tpynne CoeAuHEHUuN (yrieBOAOpPOAbl, KHUCIOPOJI M a30TCOAEpIKaIIUe
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaThb WM Ha3BaHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWIEH, aleTUJIEH,
ATWICHIJIUKOb, TJIHLIEPUH, (eHol, (OopMallbIErui, aueTaiblerul, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAs KHCIIOTA, [I0K03a,
bpykTO3a, Kpaxmal, IIeJUTI0103a, TIUIMH);

cOpPMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHAbBl XHMHYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa ajisi 00bsSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHHE, PU3HUECKHE
U XMUMHYECKHE CBONCTBA THUINUYHBIX TMPEICTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, STUJICH, TPONIICH, alleTUIIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH- 1,3, 6eH307, METaHO, 3TAHOJ, YTUICHTJIUKOJIb, TITUIEPUH, (DEHOI,
alleTaybJIeTU, MypaBblHAs U YKCYCHAasi KUCIIOTHI, TJIFOKO3a, KpaxMall, [eJUTI0I03a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSMH COOTBETCTBYIOIMX XHWMHUYECKHX PEAKIUH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POpMYJI;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJTHOTO
CBIpbs (HEDTh, IPUPOIHBIN I'a3, YroJib), CIIOCOOBI UX MEPEPA0OTKH U MPAKTHIECKOE
MIPUMEHEHHUE TIPOYKTOB MIEPEepadOTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOMHOTO BEIIECTBA WM MPOTYKTa
peakiuy o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHUI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIUPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHS PEIICHHH B
KOHKPETHBIX JKU3HCHHBIX CHTYaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOIOIATh MpaBUIIa MOJIb30BAHUS XUMHUYECKOU
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IpaBUiia OOpaIlCHUS C
BEI[ECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMH IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHWI TUIAHUPOBAaTh U BBINOJHATH XUMUYECKUN
DKCIIEPUMEHT (TIPEeBpAIEHUST OPTaHUYECKUX BEIISCTB MIPU HATPEBAHUH, TTOJTYICHHE
ATWICHA U N3YYCHHE €0 CBOMCTB, KAYE€CTBEHHBIE PEAKITMH OPTaHUYECKHUX BEIIECTB,
JeHaTypanus 0eJIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpH OOpalleHUud C BellecTBaMU U
Ja00paTOpHBIM  000pYyJAOBaHUEM, MPEJACTABIATh PE3yJbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (OpMe 3alMCH YyPaBHCHUH COOTBETCTBYIOIIUX PEAKIIUNA |
(GbopMyIUPOBATH BHIBOJII HA OCHOBE ITHX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uH(popmanuu, MHTEpHET 1 Apyrux);

chOpMHUPOBAHHOCTh  YMEHHMH  CcOOMIOJaTh  IpaBWjla  AKOJOTHYECKHU
1[€J1eCO00pa3HOro TMOBEJEHUsS B OBITY U TPYJOBOM JEATEIBHOCTH B IEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABATh



OMACHOCTh BO3JICHCTBUS Ha JKMBBIE OPraHU3MBbI ONPEACIEHHBIX OPTaHUYECKUX
BEIIIECTB, MOHUMas cMbIci Tokazatens [IJIK, moscHATh Ha mpuMepax CIIOCOOBI
YMEHBIIICHUSI W TIPEJOTBpAIICHUS HX BPEIHOIO BO3ACHCTBHS Ha OpPraHu3M
YeJI0BEKa,;

JUISL OOYYaroIIUXCsl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbBSI: YMCHHE
MIPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB M
XUMHYECKHUX SIBICHUI;

JUISL CIEeNbIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obOo3HadueHuit JI. bpaitnsg mis 3anmucu XUMHYECKHUX

bopmyi.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckKas
XUMHS» OTPAXKAIOT:

chOpMHUPOBAHHOCTh  MPEACTABICHUH: O XUMHUYECKOM  COCTaBIAIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OPMUPOBAHHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIHMOHATHLHOU
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEIICHHS MPAKTUYECKUX 3a7a4 M IKOJIOTHUUECKH
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U IMIPUPOHOM Cpee;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, HW30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENIEHb OKHMCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJNTNYECKas, BOJOPOIHAS ), KpUCTA/NINUeCKas penieTka,
TUNBl ~XUMHWYECKHX  PEAKLIHMH, PACTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKkuu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeOopHus
DJIEKTPOJUTUYECKON Aucconuanuu, rnepuoanyeckuit 3akon Jl. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHEHHS U NMPEBPALLICHUS YHEPIUU
IIpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€30MTaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYECKIX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHUI BBISBIISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTAHABIIUBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME IMOHATHUS MPHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUMA HCIIOJIH30BATh XMUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XMMHUYECKHX  peaKIui,



cucreMarnueckyto HomMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIbHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIIBIA Ta3, aMMHUaK, rami€éHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAs CO/IA, IUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEIENSATh BaIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM
CBS3U (KOBAJIEHTHAs, HOHHAS, METAJUIMYECKAs, BOJOPOJAHAsA) B COEAUHEHUSAX, THUII
KPUCTALIMYECKON pEemETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJTMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
COCJIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPEACTIEHHOMY KiacCy/rpymnie
COCIMHEHUH (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa U IEeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

chOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, UCHONb3ysS MOHATHS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH
M3MEHEHHS] CBOMCTB XMMHYECKHX HJIEMEHTOB UM UX COEAMHEHUN IO Mepuoaam M
rpynmnam [lepuoandeckoi cucTemMbl XuMUYECKUX 3J1eMeHTOB J. 1. Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHUYECKHE PEAKIIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIY UM COCTaBYy pPEArupylolluX BELIECTB, TEILIOBOMY
s dexTy peaknnu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, OOPaTUMOCTH
peakiuy, y9acTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTaBJISITh YPAaBHEHUS PEAKIMM Pa3TMUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKii HOHHOTO OOMEHa, yUUThIBas
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT O KOHIIA;

chOpMHPOBAHHOCTh yYMEHUN MPOBOJIUTH PEAKIMH, TOATBEPXKIAIOIINE
KaQ4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaClO3HABAaTh
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;



c(OPMUPOBAHHOCTb YMEHHUH paCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ITUX PEAKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOM
peaKuy OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeictsus (npunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE TMPOIECCHI,
JeKalie B OCHOBE IMPOMBIIUICHHOTO MOJMYyYEHHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTHh MPEJCTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHUS C HCIOIB30BAHUEM
MOHSTHS «MaCcCOBast IOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHH Ta30B IpU
XMMHYECKHUX pEeaKlusiX, Macchl BellecTBa WM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 YyYAaCTBYIOIIHUX B PEAKIUU
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peaklui Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIOl ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHM IJAHUPOBAaTh M BBINOJHATH XHUMHUYECKUUN
HKCIIEPUMEHT (pa3ioKeHHe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC peaklnu Ha cyibdar-, kapboHaT- u
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHMSI, pPEUICHUE HKCIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnael») B COOTBETCTBUM C TIPAaBHJIAMHU TEXHHUKHU
0e30MacHOCTH NPHU OOPAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 00OpPYAOBAHHUEM,
OPEJCTaBISATh PE3yJbTaThl XHUMHUYECKOIO »JKCIIEpUMEHTa B (opme 3amucH
ypaBHEHUH COOTBETCTBYIONINX PeaKINii U POpMYyIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3ybTaToB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICcTBa MacCOBOM
KOMMYyHUKaIuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJMIOAaTh  IpaBUjia  AKOJOTHYECKHU
LIEJ€CO00pa3HOro TMOBEAEHUs B OBITY WU TPYJOBOM JEATEIBHOCTH B LENISIX
COXpaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHON Cpelbl, OCO3HABATh
OIMACHOCThH BO3/CHCTBUS HA KUBBIE OPTAHU3MBbI OTPE/IEIEHHBIX BEIIECTB, TOHUMAS



cvpicn mokazarenst [IJIK, moscHATP Ha mpuUMeEpax CHOCOObI yMEHBIICHUS H
MPEAOTBPAICHUS UX BPEIHOTO BO3/ACICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIIHBIX METO/JAX ITO3HAHUS BEIIECTB M
XUMHYECKUX SBJICHUM;

JUISL CIENBbIX M ClIa0OBUIAIIMX OOyYarolmuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
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INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoangecTBO YacoB
Jara
KonTtpoin IIpakTHyec
Tema ypoka Bee u3ydeH | DJieKTpoHHbIE HU(POBLIe 00pa3oBaTebHbIE PECYPChI
n/ HbIE KHe
ro us
n padoThbI padoThbI
[Ipesentanus: https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypoxk (L{upposas
[Ipenmer 6ubnuoreka):
OpraHUYeCKOu https://app.onlineschool-1.ru/10-klass/himiya/predmet-
| XUMHH, €& 1 organicheskoj-himiil/article Buneoypox: http://school-
BO3HHKHOBEHHE, collection.edu.ru/ Ypox (Sxmacc):
pasBuTHe U https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
3HAYCHHUE khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217 Ypok
(POII):https://resh.edu.ru/subject/lesson/6 149/
T https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
€0pHs CTPOECHUS = X AP =
khimii-6490554/predmet-organicheskoi-khimii-teoriia-
OPTraHUYECKHUX . . .
. khimicheskogo-stroeniia-organiches -6447217 Ypok (Hudposas
coequHeHn A. M. . - .
2 BVITehoBa. of 1 O6ubmoTeKa):https://app.onlineschool-1.ru/10-klass/himiya/osnovn
TJIEPORA, . L
yrIep ye-polozheniya-teorii-himi/article ITpe3zentamus (MH®OYPOK):
OCHOBHBIE . . . . . L
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-
TOTOACHHA rudzitis-1651623.html
3 IIpencraBnenue o 1 Buneoypok: http://school-collection.edu.ru/ Bugeoypok
Kiaccudukanuu (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
OpPraHuYeCcKux klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypok
BEIIECTB. (AKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
Howmenkiarypa organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
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(cucremaTuyeckas
) ¥ TPUBHAJIbHBIC
Ha3BaHUS
OpPraHUYeCKUX
BEIIIECTB

veshchestv-6447504 [Ipe3enTauus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
klassifikaciya-organicheskih-soedineniy-497334.html

AJIKaHBI; COCTaB U
CTPOCHUC,
TOMOJIOTUYECKUN
psn

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

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-

svoystva Ypok (Lludpoas
O6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predeln

ye-uglevodorody-alka/article Ypok
(POL):https:/resh.edu.ru/subject/lesson/6151/

MertaH 1 3TaH —
IIpocTenIIne
MPEACTABUTEIHN
aJIKaHOB

Buneoypok: http://school-collection.edu.ru/ [Ipesentanus:
https://ppt-online.org/445176 Ypox (Lludposas
O6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predeln
ye-uglevodorody-alka/article

Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6151/

AJIKEHBI: COCTaB U
CTpPOCHHUE,
CBOMCTBA

Buneoypok:http://school-collection.edu.ru/
Ypox(AKIJIACC):https://www.yaklass.ru/p/himija/10-klass/
uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-

izomeriya-i-fizicheskie-svoystva [Ipe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-
10-klass-5028230.html Ypok (LHudposast
O6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/nepred

elnye-uglevodorody-alk/article ¥Ypok



https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
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(POII):https://resh.edu.ru/subject/lesson/5412/

[IpakTrueckas
pabora Ne 1. . .
[pezentanus (MH®OYPOK): https://infourok.ru/prezentaciya-
«Tomyuenne S S
7 na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
STWJICHA U .
Buneoypok: http://school-collection.edu.ru/
W3YUYEHHE €0
CBOMCTB»
Buneoypok: http://school-collection.edu.ru/ Ypoxk (SAKacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/al
AJIKaIueHBbI. kadieny-6899278 (Buneoypok
byraguen-1,3 u (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
2 METUII0yTaueH- klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-
1,3. Ilony4yenue osobennosti-svoystv-sopryazhennyh-alkadienov IIpe3eHTanus
CUHTETUYECKOTO (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
KaydyKa U pe3UHbI alkadieny-10-klass-4636620.html Ypoxk (Lludpoas
O6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadie
ny-kauchukil/article
Buneoypok: http://school-collection.edu.ru/
A . VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/
JIKUHBI: COCTaB U
uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
0COOEHHOCTHU
Buneoypok (MHTEPYPOK):
CTpOEHU, _ )
. https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
TOMOJIOTUYECKU I . : . . . .
9 uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-
psn. AueTuieH — .
N svoystva-poluchenie [Tpe3enTanus
fpocTentn (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
HpE/ICTaBTEb temu-alkini-klass-1243319.html Vpok (Ludposas
AIHHOB 6uGHoTeKa): hitps://app.onlineschool-1.ru/10-klass/himiya/alkiny/
article
10 Brruucnenus mo Buneoypok

YPaBHEHHIO

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
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XUMHUYECKOU
peakiuu

klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-
nepredelnye-uglevodorody

ApeHbI: 6eH30I1 U

Buneoypok: http://school-collection.edu.ru/
VYpox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodo

rody-6579439/areny-benzol-i-ego-gomologi-6912879 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

11 OO klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-
Tokcu4HOCTB e .
poluchenie-i-fizicheskie-svoystva Ypok (LludpoBas
ApeHOB OubMoTeKa):https://app.onlineschool-1.ru/10-klass/himiya/aromat
icheskie-uglevodorody-ill/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/4775/
[enetnueckast [Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-
CBA3b geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
12 YIJIEBOAOPOIOB, 1540148.html Buneoypox: http://school-collection.edu.ru/ Ypox
IPUHAAJIECKAIIAX (Iudposas
K Pa3JIM4YHbIM 6ubmnoTeka):https://app.onlineschool-1.ru/10-klass/himiya/genetic
KJIaccam heskaya-svyaz-mezhdu-klass6/article
[Tpuponnasie
HUCTOYHUKHU [Tpesentauus (MHOOYPOK):https:/infourok.ru/prezentaciya-
YIJIEBOIOPOIOB: po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-
IPUPOJHBIN ra3 u 2294230.html Buneoypox: http://school-collection.edu.ru/ Ypok
13 IIOIy THBIE (Hudposas
He(TsHbIE ra3bl, 6ubnmoteka):https://app.onlineschool-1.ru/10-klass/himiya/prirodn
HePTh U yj-gazl/article Ypoxk
IPONYKTHI €€ (POIHI):https:/resh.edu.ru/subject/lesson/6 148/
nepepaboTKu
14 [Ipuponusie [pesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-
HCTOYHUKHU po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-

YTJIEBOJIOPOIOB:

2294230.html Buneoypok: http://school-collection.edu.ru/ Ypoxk
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HOPUPOIHBIH ra3 u
HOITyTHBIE
He(TsHbIE ra3bl,
He(Th U
IIPOJYKTHI €€

(Iludpoas
O6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/prirodn
yj-gazl/article Ypok
(PDOII):https://resh.edu.ru/subject/lesson/6 148/ TIpe3eHTarus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-

temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
Buneoypok: http://school-collection.edu.ru/ Ypok

(SIKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-

nepepadoTkn 6899731 Ypoxk (Lludposas
O6mbnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
sposoby-eyo-pererabotkil/article Ypok
(POII):https://resh.edu.ru/subject/lesson/6 148/
Kontposbnas
15 pabora o
pasneny
«YTIeBogopoas»
[pezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-spirtiklass-298155.html Buneoypok:
http://school-collection.edu.ru/ Ypok
TpeenbHbre (HKJIaCC):https://www.Vaklass.ru/p/himii'a/ 10-klass/spirty-fenoly-
6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-
OJIHOATOMHBIE
16 CIIUPTBI: METAHOJ 6569756 Buneoypok

M 3TaHOJI.
Bonpopoanas cBs3b

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-
spirty-stroenie-i-nomenklatura

VYpok (ILludporas 6mbmmoTeka):https://app.onlineschool-1.ru/10-

klass/himiya/odnoatomnye-spirty/article Ypoxk
(POL):https://resh.edu.ru/subject/lesson/4769/



https://resh.edu.ru/subject/lesson/4769/
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article

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

MHoroaroMHsIe Buneoypok: http:/school-collection.edu.ru/ Bugeoypox

17 CIIUPTHI: (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
ATUJICHTJIUKOJIb U klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-
TIIALEPUH spirtov-i-fenolov Ypok (udposas

6ubnmoteka):https://app.onlineschool-1.ru/10-klass/himiya/mnogo
atomnye-spirty/article
i:;;;:;poelme IIpesenTtanus: https://infourok.ru/prezentaciya-po-himii-fenoli-
’ klass-1535601.html Buneoypox: http://school-collection.edu.ru/

18 usitcciue i Ypok (L{udpoast Gubmmoreka):https://app.onlineschool-1.ru/10-
XUMUYECKHE . .
cBoficTa, klass/himiya/fenol/article Yp01.<

(POII):https://resh.edu.ru/subject/lesson/5727/
IIPUMEHEHNE
[pezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-aldegidi-i-ketoni-klass-1535664.html
Buneoypoxk:http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
Anbaerupr: ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547

19 dopmanbaerus u Buneoypox (MHTEPYPOK:
alneTaabAerusl. https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
Aneton soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-

izomeriya-nomenklatura Ypoxk (Lludgpoas
O6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aldegid
y-i-ketonyl/article Ypok
(POIII):https://resh.edu.ru/subject/lesson/4776/

20 OIHOOCHOBHBIE [Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-
HpeeNIbHbIE po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
KapOOHOBBIC Buneoypok:http://school-collection.edu.ru/

KHCIIOTBI: Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://resh.edu.ru/subject/lesson/4776/
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://resh.edu.ru/subject/lesson/5727/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html

MypaBbHHAS U

ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-
soedineniya-stroenie-izomeriya-nomenklatura

YKCYyCHast https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-
fizicheskie-svoystva-nomenklatura
VYpox (Hudposas 6ubimoreka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article

[IpakTnueckas

pabota Ne 2.

21 «CpoticTBa

pactBopa

YKCYCHOMN

KHUCJIOTBDY

CreapuHoBas u

OJIEMHOBAsI

KHCJIOTHI, KaK .

2 e — Ypoxk (Hg(prBaﬂ 6I/I6JII/IOTGI.<a)2htt'DS2//aDD.0nhneSCh001-1.ru/ 10-
klass/himiya/slozhnye-efiry-zhiry/article

BBICIIIAX

KapOOHOBBIX

KHUCJIOT
[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-

Mbuta KaK coiiu po-himii-na-temu-milo-klass-841231.html4Buneoypok:

BBICIITUX https://youtu.be/2gggO1QfSwe Ypok

23 KapOOHOBBIX (POL):https://resh.edu.ru/subject/lesson/5952/

KHUCIIOT, UX Ypok

MOIOIIIeEe ICUCTBUE

(AKJIACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/myla-sms-6876211



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://resh.edu.ru/subject/lesson/5952/
https://youtu.be/2gggOlQf5wc
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

CrnoxHble 3¢upbl
KaK [IPOU3BOJIHBIE

Buneoypok: http://school-collection.edu.ru/ IIpe3enrarnus:

(MH®OYPOK) https://infourok.ru/prezentaciya-po-himii-na-
temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-

24 Ejlziz:.ol]i:;pOHH3 10-klass-4274333.html Ypok
CHOPKHBIX >HPOB '(HK.JIaCC):https://www.va'lklasgru/p/himiia/ 10-klass/slozhnye-efiry-
i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
Buneoypoxk:http://school-collection.edu.ru/
[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
Kupsr: rugponus, po-himii-zhiri-1728121.html Ypok
75 NIPUMEHEHNUE, (AKmacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-
Ouosornueckas i-zhiry-6850158/zhiry-6849681 Buneoypoxk
POJIb JKUPOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5952/
IIpesenrtanus :https://infourok.ru/prezentaciya-po-himii-na-temu-
YrneBoapr: uglevodi-klass-1962863.html Buneypox:http://school-
COCTaB, collection.edu.ru/
KJIaccuukanus. Ypok
Baxkneiiime (SIKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-
26 [PEACTaBUTENIN: prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
IIFOKO34, Buneoypok
bpyxTO3a, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
caxaposa klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov Ypok
(POL):https:/resh.edu.ru/subject/lesson/6 150/
27 Kpaxman u Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5413/start/150714/

LIEJUTI0NI03a KaK
IIPUPOJHBIC
MIOJINMEPBI

[pezenTanus (MHD®OYPOK): https://infourok.ru/prezentaciya-
po-himii-polisaharidi-klass-908646.html Ypok
(AKJTACC):https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938



https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://resh.edu.ru/subject/lesson/5952/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
http://school-collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-

krahmal Buneoypok: http://school-collection.edu.ru/

KonTposnbnas
paboTa o
pasueiny
28 «Kucnopoacoaep
Karue
OpraHUYeCKHe
COCIMHEHUSD)
Buneoypok: http://school-collection.edu.ru/ [Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-aminy-10-klass-4410983.html Ypok
(SIKmacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhash
AMUHEL chie-soedineniia-6852270/aminy-proizvodnye-ammiaka-
29 A — nasyshchennye-aminy-6585751 Ypoxk (Lludpoas
S OoubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminy/
article
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-
i-fizicheskie-svoystva
OTWIEeH U
MPONUJIEH —
30 MpoCTenIIme
MPEJCTABUTEIHN
AJIKEHOB
31 AMMHOKHUCIIOTBI Buneoypok: http://school-collection.edu.ru/



http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal

Kak aM(l)OTCpHBIC
OpTraHHU4YCCKUC
COCOAMHCHUA, UX

[Ipesentanust (MHDOYPOK):https://infourok.ru/aminokisloti-
prezentaciya-k-uroku-klass-815105.html Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhash
chie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-
6853801 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

Ouonoruacckoe klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-

SHAUCHHUC. svoystva-aminokislot Ypoxk (L{udposas

Herruper O6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminok
isloty-belki/article Ypok
(POIII):https://resh.edu.ru/subject/lesson/4743/

Buneoypok: http://school-collection.edu.ru/ [Tpe3entamms
(MH®OI'OPOM):https://infourok.ru/prezentaciya_po_himii_na_te
mu_belki 10_klass-557089.htm Ypok

Bentki Kax (AKmacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhash
chie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-

32 HPHPOZGIRIE 6858170 Buneoypok

BRICOKOMOIICRY AP (MHTENYPOK):https://interneturok.ru/lesson/chemistry/10-

FIbIC COCHMHCHIA klass/belki-i-nukleinovye-kisloty/belki Ypox (Ludposa
O6ubmmoreka):https://app.onlineschool-1.ru/10-klass/himiya/aminok
isloty-belki/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4743/

g(f;l:l):l/l:;fHMI/IH [Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-

33 po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html

BHCOKOMOHeKijIp Buneoypoxk:http://school-collection.edu.ru/

HBIX COCIMHEHUI

34 OCHOBHBIE [Ipezentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-
METOJIBI CUHTE3A po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-
BBEICOKOMOJIEKYJISAP klass-3458498.html Ypox

(AKmacc):https://www.yaklass.ru/p/himija/10-klass/vysokomolekul



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://resh.edu.ru/subject/lesson/4743/
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4743/
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html

HEIX COEIUHEHUI.
IInacTmaccer,
Kay4yKH, BOJIOKHA

iarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-

ispolzovanie-polimerov-6874539 Ypok
(POI):https://resh.edu.ru/subject/lesson/6095/ Ypox
(SIKmacc):https://www.yaklass.ru/p/himija/10-klass/vysokomolekul
iarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-
ispolzovanie-polimerov-6874539

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

11 KITACC

No KosmnuecTBo yacos Mara
JIEKTPOHHBIE IM(POBbIe 00pa3oBaTeJbHbIE
n/ | Tema ypoka Bce Kourpoasn | IIpakTnHuec H3Yy'eH pecypee
1 ro ble paboThl KHe padoThl us
[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-
Y p—— elektrona-v-atome-klass-587955.html Buneoypok:
SIeMEHT. AToM http://school-collection.edu.ru/ Ypok
DeKTpoHHas 1 (POIII):https://resh.edu.ru/subject/lesson/6479/
KOHGbHIypamHs Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/
ATOMOB osnhovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621
VYpox (Lludposas 6ubmuoTeka):https://app.onlineschool-
1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/
article
[Tepuoanueckuit
3AKOH I [Ipe3entanus
Tepuomueckas (MH®OYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html
CHUCTEMAa XUMUYECKUX :
2 snementos J1, U 1 Buneoypok:http://school-collection.edu.ru/
MeHeneesa, Hx VYpox(SAKmacc):https://www.yaklass.ru/p/himija/1 1-klass/
’ . osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-
CBASH CUCOBp CMCHHOH zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-
TEOpPUEH CTPOCHUS 6948490
aTOMOB _—
3aKOHOMEPHOCTH 1 IIpesenTanus
U3MEHEHUS CBOMCTB (MHD®OYPOK):https://infourok.ru/prezentaciya-po-teme-
XAMHUYECKHUX pshe-d-imendeleeva-klass-3247664.html



https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://resh.edu.ru/subject/lesson/6479/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html

DJIEMEHTOB U UX
COCTUHEHUH 10

rpynmnam u nepuojam.

3HadeHHe
MEPUOIUYECKOTO
3aKOHA U CUCTEMBI
XHUMHYCSCKHX
anementToB J.1.
MeHnpeneeBa B
Pa3BUTUU HAyKU

Buneoypok:http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/
osnovnye-poniatiia-i-zakony-khimii-6931691/

zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-

soedinenii-po-perioda -6957324

CtpoeHue BemecTna.
XuMu4eckas CBs3b,
e€ BHUJIbI, MCXaHU3MbI
o0OpazoBaHHs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTHOCTE.
DIIEKTPOOTPHULIATEIIHH
ocThb. CTeneHn

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-

himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html

OKUCJIEHUS. Buneoypok:http://school-collection.edu.ru/
BemtecTBa Buneoypok
MOJIEKYJISIPHOTO U (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
HEMOJIEKYJISIPHOTO -klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
CTpPOEHUS vozmozhnosti-atomov-himicheskih-elementov

VYpoxk (POIILI):https://resh.edu.ru/subject/lesson/6332/
IToustue o [Ipe3enTanms
JUCTIEPCHBIX (MH®OYPOK):https://infourok.ru/prezentaciya-

cucremMax. MIcTUHHEIC
1 KOJIJIOMAHBIC

himicheskava-svyaz-i-eyo-tipi-klass-3049138.html

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



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://resh.edu.ru/subject/lesson/6332/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
http://school-collection.edu.ru/

pacTtBopel. MaccoBas
JI0JIs1 BEIIECTBA B
pacTtBope

Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/1 1-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#

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYeCKUX
COETUHEHUN.
T'eneTnueckas CBsA3b
HEOPTaHUYECKUX
BEIIIECTB, Pa3IMIHBIX
KJIacCOB

Buneoypok: http://school-collection.edu.ru/ IIpe3entanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894 .html

Knaccudukanus
XUMUYECKUX PEAKITUI
B HEOPTaHUYECKOM U
OpraHUu4YeCcKOu
XHMHHU. 3aKOH
COXpaHEHHUs MaCChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpanieHus
SHEPTUH NPHU
XHUMHYECKHUX
peaKkIusax

[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypok:http://school-collection.edu.ru/
VYpox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/
khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1 1
-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy

VYpox (Lludposas 6ubmuoTeka):https://app.onlineschool-

1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/
article Ypok (POILI):https://resh.edu.ru/subject/lesson/4938/

CKOpOCTb peaKIiH.

[Ipe3enTanus



https://resh.edu.ru/subject/lesson/4938/
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://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://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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.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-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
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://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

OOpaTumbie peakIui.

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/

Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kh
imicheskaia-kinetika-6995740/skorost-khimicheskoi-

reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759

XHUMHYECKOE Buneoypox
PABHOBECHE (I/IHTEPYP'OK):'https:'// iTlterne‘Furok.ru/. l'esson/ chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypox (LludpoBas
OoubmmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/
skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
[IpakTuueckas
pabora Ne 1.
«BausHue
10 pa3nu4YHbIX (PaKTOPOB
Ha CKOPOCTb
XAMUYECKOU
peaKLum»
11 DIIEKTPOIUTHYECKAS [Ipe3enTanms
JIUCCOLIMALIA. (MH®OYPOK):https://infourok.ru/prezentaciya-
Ilonstue o elektroliticheskaya-dissociaciya-klass-3049118.html
BOJIOPOIHOM Buneoypok: http://school-collection.edu.ru/

nokazarene (pH)
pactBopa. Peakuuun
HMOHHOTO OOMeHa.
I'mpponus
OpPraHUuYeCKUX U

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kh
imiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-
vodorodnyi-pokazatel-ph-rastvora-7048767 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-



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/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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
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://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
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://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
http://school-collection.edu.ru/
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

HEOPTraHUYECKUX elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
BEIIECTB dissotsiatsiya-reaktsii-ionnogo-obmena
VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/
okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-
vosstanovitelnye-svoistva-nemetallov-7164468
OKUCIUTEIHHO-
[IpesenTanus
BOCCTAHOBHUTEIbHELIC

peakuuu. [loustue 06

(MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno

12 -vosstanovitelnye reakcii 11 klass-481851.htm
3JIEKTPOJIN3E .
Buneoypok: http://school-collection.edu.ru/ Ypoxk
pacIuiaBoB U .
. (ucposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
pacTBOPOB CoJIeH . .. . .
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article
KonTponbHas pabota
13 10 pa3nueiy
«Teopernueckue
OCHOBBI XMMHI
Meransl, ux Buneoypok:http://school-collection.edu.ru/
HOJIOXKCHUE B VYpox(SAxnace):https://www.yaklass.ru/p/himija/11-klass/kh
Iepuonnueckoin arakteristika-metallov-7200709/metally-obshchie-svoistva-
CUCTEME XUMUYECKUX metallov-7183914 Buneoypok
14 anemenros 1. W. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
MenneneeBa n -klass/bfazovye-sostoyaniva-vewestv-dispersnye-sistemy-
0COOEHHOCTHU chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/
CTPOEHHS ATOMOB. elektroliz Ypok (L{udpposast
O6uue pusnyecKue oubmmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/
CBOJCTBA METAJIIOB metally/article
15 CrutaBbl METaJJIOB. VYpox(POII):https://resh.edu.ru/subject/lesson/496 11/

DNEKTPOXUMHUUECKHUI

[Tpeszenranus (MHOOYPOK):



https://resh.edu.ru/subject/lesson/4961/
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
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://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
http://school-collection.edu.ru/
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://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
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://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

P HAIPSKECHUI

https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
ryad-napryazhenij-metallov-4703809.html

16

MeTaion Buneoypok:http://school-collection.edu.ru/
[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
ey pm— na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html

CBOMCTBA BaKHEUIITHX
METaJJIOB (HAaTpUH,
KaJIii, KaJIbITUH,
MarHui, aTroMUHUIN)
U UX COCUHEHMI

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

Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kh
arakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/
chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-

1h-svoystva-schelochnye-metally-schelochnozemelnye-
metally-alyuminiy

17

XnuMHyecKkme
CBOICTBa XpoMma,
MEJIH U UX
COeTUHEHUN

[IpesenTanus :https://multiurok.ru/files/priezientatsiia-na-

tiemu-mietally-pobochnykh-podgh.html

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

Buneoypok
(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(SAKmnace):https://www.yaklass.ru/p/himija/11-klass/
kharakteristika-metallov-7200709/khrom-marganetc-
7224312

https://www.yaklass.ru/p/himija/l 1-klass/kharakteristika-
metallov-7200709/med-i-ee-soedineniia-7224310

18

XuMHuyecKkue
CBOMCTBA IIMHKA,
JKeJre3a U ux

[Ipe3zenranus
(MH®OYPOK):https://infourok.ru/material.html1?
mid=35890



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/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/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://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
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
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html

Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/11-klass/kh
arakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-

7224313

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/tcink-i-ego-soedineniia-7224311

COETMHEHUI Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1 1
-klass/osnovnye-metally-i-nemetally/perechodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally
Ypok(POII):https://resh.edu.ru/subject/lesson/3534/

[IpakTrueckas

paborta Ne 2.

19 "Pemenue
3KCIIEPUMEHTATbHBIX
3aJ1a4 110 TeMe
«Metamibs"

Hewmeramnsl, nx
MOJIOKECHHUE B Hpesenrarus

. (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
[Tepuoauueckoit ) .

2 N — 22;{;6521(1;1;1;135;3/669698.html Buneoypok:http://school-
snementos JI. M. Ypox (Lludposas 6ubmuoTeka):https://app.onlineschool-
Merinereesa u 1.ru/11-klass/himiya/nemetally/article Ypoxk
ocobenmocTH (POII):https://resh.edu.ru/subject/lesson/5939/

CTPOEHUS AaTOMOB

21 dusnueckue [Ipe3enTanms
CBOMCTBA (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
HEMETAJLIOB. nemetalli-klass-2669698.html Buneoypoxk:http://school-
AnnoTponus collection.edu.ru/

HEeMeTaJIoB (Ha

VYpoxk (Lludposas 6ubmuoTeka):https://app.onlineschool-



https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
http://school-collection.edu.ru/
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
https://resh.edu.ru/subject/lesson/5939/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
http://school-collection.edu.ru/
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
https://resh.edu.ru/subject/lesson/3534/
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/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/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

pUMepe KUCIOpo/a,
cepsl, hochopa u
yriepoia)

1.ru/11-klass/himiya/nemetally/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5939/

XUMUYECKHue
CBOICTBA T'aJIOTCHOB,

Ypok(SKmnace):https://www.yaklass.ru/p/himija/11-klass/

22 cepI 1 uX kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
. 7265030
COCIMHEHH I
[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html
Buneoypok:http://school-collection.edu.ru/
Xumuieckue VYpox(SAKimacc):https://www.yaklass.ru/p/himija/1 1-klass/
23 CBOMCTBA a30Ta, kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
docodpa u ux 7265028Buneoypok:http://school-collection.edu.ru/
COCIMHEHUI Buneoypoxk(MHTEPYPOK):https://interneturok.ru/
lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
[IpezenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html
[IpesenTanus
XHMIUCCKHC (HH@QYPOK)fhttps://infourok.m/t?rezentaciva—k—uroku—
CBOVCTBA yryIepoyia, elementi-ivgruppi-glavnoy-podgruppi-2533214.html
24 Buneoypok:http://school-collection.edu.ru/
KPEeMHHSI ¥ KX o
COe THHEHT ypOK(ﬂKJI?.CC)ZhttDS2//WWW.VaklaSS.Hl/p/hlml].a/ 11-klass/
kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
25 [Ipumenenue [Ipe3enTanus
BOKHEHIITUX (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-

HEMCTAJIJIOB M UX

elementi-ivgruppi-glavnoy-podgruppi-2533214.html



https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA:http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA:http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA:http://school-collection.edu.ru/
http://school-collection.edu.ru/
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
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://resh.edu.ru/subject/lesson/5939/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article

COEeIMHEHUN

Buneoypok:http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/
kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027

26

O06o061ieHuE U
CUCTEeMAaTH3aIH
3HAaHUH TI0 TEME
«HemeTamin.
Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIUi
U TEPMOXUMHYECKHE
pacu€Thl

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

27

[IpakTnueckas
paborta Ne 3.
«Pemenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEME
"HemeTaian"»

28

KonTponbHas padbota
10 TeMaM
«MeTamie» U
«HemeTamn

29

Heoprannueckue u
OpraHU4YeCcKHe
KHUCJIOTBIL.
Heoprannueckue u
OpraHUYeCKHe
OCHOBaHHS

Pemry EI'O:https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.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
http://school-collection.edu.ru/

AmdoTtepHbIe
HEOPTaHUYECKUE

OpraHNUYeCcKHe
30 ;(;?z;e{:zféa CBA3E Pemry EI'D:https:/ege.sdamgia.ru/
HEOPraHWYECKUuX 1
OpraHNYEeCKHUX
BEIIICCTB
Ponp xumuu B
obecrieueHnn
9KOJIOTHYECKOM,
31 SHEPreTUYECKON 1 Buneoypok:http://school-collection.edu.ru/
OHUIIEBON
0€e30macHOCTH,
Pa3BUTUU MEAUIHBI
[IpencraBnenus 06
00X HAYYHBIX _
N — Ypox (an)qugﬂ 6I/I.6J'I.I/IOTeKa)thtDS://at)]?.onllne.SChOOL
32 1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizvl/
EEJZI;I;:IJ{I;;HHOFO article Ypox(P3L):https://resh.edu.ru/subject/lesson/3514/
BKHCHIIIMX BEIIICCTB
[Ipe3enTanms
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
UesoBek B Mipe himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html
33 ;ZT:;;ZHIZB Buneoypok:http://school-collection.edu.ru/

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himivya-ekologiva-zdorove-3157847.html



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-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
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
http://school-collection.edu.ru/
https://ege.sdamgia.ru/

Xumus u 3A0POBLEC

Buneoypok:http://school-collection.edu.ru/
[Ipe3enTanms

34 1
4eJI0BEKa (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himivya-ekologiva-zdorove-3157847.html
OBUIEE KOJIMYECTBO
YACOB 10 34

I[TPOTPAMME



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/




YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnronepHoe obiectBo «M3aaTensctBo «lIpocBenienue»
» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.,

AxnronepHoe obmectBo «M3naTenscTBo «IIpocBenienue»

[lepuoanueckas cuctema xumudeckux snementoB J.M.MenneneeBa, Tabnuma

pacTBOPpUMOCTH, 3H€KTpOXI/IMI/I‘-ICCKI/Iﬁ pAa HAIPSAKCHUA MCTAJIJIOB

METO/INYECKHUE MATEPUAJIBI IS YUUTEJISA

1. O.C.T'abpuensin, N.I".ocTpoymMoB « XMMHUYECKUH IKCIIEPUMEHT B 1iiKosie 11
Kiacc»; - M.: Jlpoda. — 2019 rog.

2. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Metoaundeckoe mocoore — 6a30BbIii
ypoBeHb» - M.: JIpoda 2022 roa.

3. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMHs B TeCTaX, 3a/1avax,
ynpaxknenusix. 11 kimace» — M.: lpoda, 2023 rox.

4. https://catalog.prosv.ru/attachment/ea99f2eeaala82a42e368ffd7d152b22db670a
11.pdf

5. https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



http://www alhimik.ru Becepoccuiickas onummnuana mkoIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckasi XuMus: 3MEKTPOHHBINA yUSOHUK IS
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBINA YUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJITIEHK: XUMHS
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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