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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma mo XMMHHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
pazpabotana Ha ocHoBe @DexnepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®exnepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
benepasibHON 00pa3oBaTEIBPHONW MpOTpaMMBI cpemHero oomiero oo6pazoanus(POIL
COO), mnpencraBineHHbIX B DefepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
cranaapre COO, ¢ yuérom Konuenuuu npenojaBanus y4eOHOro npeaMera « XuMush B
oOpa3oBarenpHbIX opraHuzanusx Poccuiickoit denepaiuu, pean3yroOIUX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bocniutanusa B Poccuiickoii @enepauun Ha nepuon ao 2025 roma» (PacmopsixeHue
IIpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha YpOBHE YINIyOJEHHOTO M3yYEHHUs 3aHUMAeT BaXHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro 0Opa3oBanus ydammxcs 10—-11 knaccoB. M3ydeHue npenmera,
peanu3yemoe B yCIOBHIX AU (HEepeHInpOBaHHOTO, MPOPUIBLHOTO 00yUYEHHUs, TPU3BAHO
o0ecnieunTh 00LIEOOPA30BATENBHYIO U OOLIEKYJIBTYPHYIO IOJITOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JUISl aJalTallud UX K OBICTPO MEHSIIOIIUMCS YCIOBHSIM KU3HU B
cCoLIMyMe, a TakKe JJIsl MPOJODKEHUs 00y4YEeHHsI B OpraHu3alusix NpodecCHOHaIbHOIO
00pa3oBaHuUsl, B KOTOPBIX XUMHS SIBJSIETCS OTHOM U3 MPUOPUTETHBIX JUCIUIUIMH.

B nporpamme mo XMMuUM HazHay€HUE MpeaMeTa «XUMHs MOJy4aeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU ¢ OCHOBoMoJararomumu nosnoxenusmu @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, ColepKaHusl, PE3yIbTaTOB OOy4YEeHHS U TpeOOBaHUMN K
YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SBISIIOTCSA CJIEAYIOIINE
BBITIOJIHSIEMbBIE TPOTPaAMMOil IO XUMUU (HYHKLIUU:

e HMHQOPMALMOHHO-METOJMYECKAs,  pealu3auus  KOTOpol  obecreyuBaer
MOJTyYEHUE MPEACTABICHUS O LIENISAX, COJIEpPKaHuu, 001el cTpaTerun 00y4yeHus,
BOCIMTAHUS U PA3BUTUSA O0Y4AIOUIMXCS CPEACTBAMM MPEAMETA, U3Yy4aeMOoro B
paMKax KOHKPETHOTO poduis;

e OpraHM3alMOHHO-TJIAHUPYIOIIAsA, KOTOpas MpeaycMaTpUBAET OMpeeIeHHE:
NPUHLIUIIOB CTPYKTYPUPOBAHUSA U TOCIEIOBATEIbHOCTH H3Y4YE€HHUS Y4eOHOTrO
Marepuana, KOJUYeCTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK; OIXO0I0B K
(GOpMUPOBAHHIO  COAEPKATETBHOM  OCHOBBI ~ KOHTPOJII M OLICHKH
00pa3oBaTeNbHbIX TOCTHKEHUI 00y4aronIMXcsl B paMKaX UTOrOBOM aTTecTaluu
B (hopMe eIMHOT0 rOCyAapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Iporpamma 11 yriayOiaEHHOTO U3yUYEHUS XUMHHU:

e yCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00sf3aTeIbHOE IS
U3YYEeHHS B paMKax OT/AEJIbHBIX MPOQuiIeH, mpeaycMaTpuBaeT pacipeiesieHue U
CTPYKTYpUPOBaHME €ro 1O  KjaccaM, OCHOBHBIM  COJI€pKAaTEIbHBIM
JUHUSM/pa3fiesiaM Kypca;



e AT MPUMEPHOE pachpenesieHue yuyeOHOTO BpPEMEHHU, PEKOMEHAYEMOIO s
U3YYECHUS OTJICIbHBIX TEM;

e IpejyIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD U3YUEHHS Y4EOHOr0 MaTepuraa ¢
Y49ETOM JIOTHKA TIOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX M MEKIPEAMETHBIX
CBsI3€H;

e JIaéT METOJMYECKYIO MHTEpIPETAIMIO 1elel U 3a1ad U3ydeHHs MpeaMera Ha
yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHHsA,  COAEPKATEIBHOM  XapaKTEPUCTHKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl
cpeaHero oouiero oopa3oBaHus (JIMYHOCTHBIX, METAMIPEAMETHBIX, TPEAMETHBIX ),
a TakkKe C Y4YETOM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENBHBIX JIEUCTBUI
00y4JaroIierocs 1Mo OCBOCHUIO COJIEPKaHUsI PEeIMETa.

[To BceM Ha3BaHHBIM TMO3WIMSAM B TMpOTrpaMMe IO XHMHH MPEAyCMOTpEeHA
MPEEMCTBEHHOCTh ¢ O0YY€HUEM XMMHH Ha YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHus. 3a
npejesiaMd YCTAaHOBJICHHOW MPOTrpaMMoOil MO XUMUHU 00s3aTelbHOM (MHBapUAHTHOM)
COCTABJISIIONICH colepx aHusi y4eOHOro mnpeamera «XuMUs» OCTaETCsl BO3MOMXKHOCTD
BHIOOpAa €ro BapUAaTUBHOW COCTaBIAIONICH, KOTOpas JOJDKHA OMNpPENeNsThCA B
COOTBETCTBHH C HAMPABJICHUEM KOHKPETHOTO MPOQ IS 00yUeHHSI.

B cootBercTBUM ¢ kKOHIeNTyanbHbIMU TIONIOkeHUAMU PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOoro M yriayOia€HHOro ypoBHeW B cucteme AuddepeHInpoBaHHOTO
oOy4eHHsI Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHus XUMUS HA YPOBHE YIIIYyOJIEHHOTO
M3YUYCHMS HaIpaBJieH Ha peaju3aluio MPEeeMCTBEHHOCTH C TMOCJIEAYIONIUM 3TaroM
MOJTYYCHUSI XUMHYECKOTO 00pa30BaHUs B paMKax U3yUYCHHSI CIICIIMAIBHBIX €CTECTBCHHO-
HAy4YHBIX WM XHMHYECKUX JHUCIHMIUIMH B By3aX M OpraHU3alHsIX CPEIHETO
nmpodecCHOHAIBHOTO oOpa3oBaHusa. B 3Toil CBsA3M u3ydeHHe mnpeamera «XUMUS
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE W YIIyOJeHUE TEOPETUUYECKON U
MPAKTUYECKOM TOATOTOBKH OOYYalOlUXCs, BBIOPABIIMX OMNPEACIEHHBIM MPOdUIIb
o0y4eHHUs, B TOM YHCII€ C TMEPCIEKTUBOM MOCIEAYIOMEro MOJyYeHUS XUMHYECKOTO
oOpa3oBaHMsI B OpraHU3aNMIX MPOPECCHOHAIBHOTO 0Opa3oBaHus. Hapsay ¢ stum, B
ceere TpedoBanuit ®I'OC COO k mraHUpyeMbIM pe3yibTaTaM O0CBOEHUs (eepabHON
o0pa3oBaTenpHON TMpOrpaMMbl CpPeIHEro 001ero oOpa3oBaHUsS HW3Y4YCHHUE MpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TAaKXKE Ha pEIICHWE 3a7a4 BOCHUTAHUS M COIUATIBLHOTO
pa3BUTHSA oOydJaronuxcs, Ha (HOPMUPOBAHKME Yy HUX OOIICHHTEINICKTYaIbHBIX YMEHUH,
YMEHUW palmoHAIM3aIuU y4eOHOTO TpyJa U 0OOOMIEHHBIX CIOCOOOB JCSTEIBHOCTH,
MMEIOIINX MEXAUCITUTUTMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocTaBisomUMHA  MIpeAMeTa «XHUMHUS» Ha YPOBHE YIUIYOJIEHHOTO HW3y4YeHUs
ABJISIFOTCS YIITYOnE€HHBIE Kypchl — «Oprannyeckas xuMus» 1 «O0111ast 1 HeopraHuveckas
xumusi». [lpu ompeaeneHnd mNOAXOA0B K OTOOpPY M CTPYKTYPHOM OpraHusaiuu



COJIEpKAaHMS ATUX KYpCOB B MPOrpaMMeE MO XMMHHM 3a OCHOBY IPHUHSATHI IMOJOKECHUS
OI'OC COO o pazanuusix 6a30BOro U yriay0aEHHOTO YPOBHEH U3YUEHUS MIPEIMETA.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpPraHUYeCKasi XUMUS» COCTABIISIET COBOKYMHOCTH MPEIMETHBIX 3HAHUU U YMEHHH,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YUYEHUS MIPEAMETA. DTa CUCTEMA 3HAHUU MOJIy4YaeT
ONPENEIIEHHOE TEOPETUYECKOE JOMOJHEHHE, IIO3BOJISIIOIIEE OCO3HAHHO OCBOUTH
CYILIECTBEHHO OOJbIIMI 00bEM (pakTosIOrMUeckoro Marepuana. Tak, Ha yriayOJaéHHOM
YpPOBHE HM3y4Y€HHs INpeaMmeTa oOecreyeHa BO3MOXHOCTh 3HAYMTEIBHOIO YBEIUYECHUS
00bEéMa 3HAHUW O XMMHUYECKUX AJIEMEHTAaX M CBOMCTBAX HUX COCIMHEHUN Ha OCHOBE
pacUIMpeHUs U YIIIyOJICHHs IPEACTABICHUI O CTPOCHHUH BEIIECTBA, XMMUYECKOM CBSI3U
U 3aKOHOMEPHOCTSX MPOTEKAaHUA pPEaKlUHil, pacCMaTPUBAEMBIX C TOYKH 3PEHUS
XUMHAYECKON KUHETUKUM WU TEPMOAMHAMUKHU. V3ydueHue NEepHOIUYECKOrO 3aKOHA U
[lepuonnueckold cHUCTEMBl XUMHUYECKHUX JIIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEJCTABICHUSAX O CTPOCHUU aroMa. XHUMHUYECKas CBS3b
OOBSCHSIETCSI C TOYKH 3PEHUS DHEPreTUYECKUX H3MEHEHuM mpu e€ oOpa3oBaHUM U
pa3pyllIeHnH, a TaKkKe ¢ TOUKH 3PEHUS] MEXaHU3MOB €€ 00pa3oBaHus. M3yueHue TUTIOB
peakuuii JonoyiHgeTcss (OPMUPOBAHUMEM TMPEACTABICHUN 00 3IEKTPOXUMUYECKUX
Mpolieccax M 3JEKTPOJIM3E pacIiulaBOB M PacTBOPOB BeLIECTB. B Kypce opraHmyeckoin
XUMUH TPU pAaCCMOTPEHUH PEAKLIMOHHOM CIIOCOOHOCTU COEAMHEHUN yAensieTcs: oco0oe
BHMMaHHE BOMpocaM 00 3JEKTPOHHBIX A (deKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIU.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJAEPNKAHUE KYpCOB XMUMHUH YIIIyOJIEHHOTO
YPOBHSI M3YYEHUS ISl KJIACCOB Ompeaeia¢HHoro npoduis (miaBHBIM 0o0pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOJHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHUI ) OKa3bIBAIOT
BIIUSIHUE CMEKHBIC MPEIMEThI. Tak, HallpuMep, B COJAEpPKaHUM MpPEeAMETa ISl KJIacCOB
XUMUKO-(HU3UIEeCKOro Mpodusis OOJbIIoe 3HAaYeHHE OyAyT UMETh JJIEMEHTHl yueOHOTO
Marepuana rno oomei xumuu. [lpu u3yuennu npeamera B JaHHOM Cllydae akIeHT OyaeT
cieJlaH Ha OOILIHOCTh METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHUU U B
(bu3MKe: aTOMHO-MOJIEKYJISIpHAsT TeopHsl (MOJEKyJspHas Teopusi B (DU3UKE), 3aKOHBI
COXpPaHEHMSI MacChl U SHEPTUH, 3aKOHbI TEPMOJIMHAMUKHU, AJIEKTPOJIN3a, PE/ICTABICHUS
O CTPOEHMH BEIIECTB U JIPYTOE.

B TO ke BpeMms B cojepaHUU NMpeaMeTa JUisl KJIACCOB XMMUKO-OHOIOTrHYeCKOTo
npoduss OONbIIMKN yIeTbHBIA BeC OyJIeT UMETh OpraHuyeckas xumMus. B aTom ciyuae
MPEIOCTABIIAETCS BO3MOKHOCTD Jis1 6051€€ 00CTOATETLHOTO PACCMOTPEHUS XUMUYECKOM
OpraHu3alMi KIETKH KaK OWMOJOTHYECKON CHCTEMBI, B COCTAaB KOTOPOW BXOIST, K
npUMepy, TaKue CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JMMOUAbI, O€JIKH, YIJIEeBOJBbI,
HYKJIEMHOBBIE KHCJIOTBI W Apyrue. IIpy 3TOoM 3HaHMsS O cocTaBe M CBOMCTBax
NPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIYXaT OCHOBOM s
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXaHUsI, MUIIEBAPEHUS.



B mmane ¢opMupoBaHHMS OCHOB HAay4HOIO MHUPOBO33PEHHUS, OCBOCHHS
OOIlIEHAyYHbIX METOJIOB MO3HAHUSI U OIbITA MPAKTUYECKOrO0 MPUMEHEHHUS Hay4YHbBIX
3HAHUM H3ydyeHHe npeamera «XUMHUS» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEKIPEIMETHBIX CBS3SIX C YUYCOHBIMU MPEAMETaMHU, BXOISIIUMHU B COCTAB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HayuHBIE NpeaMeThl», «Marematnka W HWHPOPMATHKA» U
«PyCcCKUU SI3BIK U JINTEPATYPAY.

[Ipu u3ydyennn yueOHOro npeaMera « XuMus» Ha yriiyoJIEHHOM ypOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO M CpeHEero oomero oopazoBanus (Ha 6a30BOM ypoOBHE), 3a1adueit
MEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (DOPMUPOBAHHE OCHOB HAyKW XHWMHH Kak
00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM AEATEILHOCTH YEJIOBEKa M
OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemienue 3Toit 3a1aun Ha yriyOinEéHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT Pealnu3aluio TaKuX eNel, Kak:

e (opMupoBaHHWE TMPEJACTABICHUI: O MaTEpUaILHOM  E€IUHCTBE  MHpA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHHN MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ BEIyIIeH PO B 00ECIICYCHUH YCTOMYUBOTO
Pa3BUTHS YETIOBEUYECTBA: B PEIICHUU MTPOOIIEM DKOJIOTHUECKOM, YHEPTeTUYECKON
U TUIIEBOM 0€30MacHOCTH, B PAa3BUTUM MEIUILIUHBI, CO3JaHUU HOBBIX
MaTepUalioB, HOBBIX HCTOYHUKOB DSHEPrUHU, B OOECIEUEHUM PAIMOHATIBLHOIO
MPUPOJIOTIOIL30BaHusl, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YeJIOBeKa, a TaKXKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3710pPOBBIO U IPUPOAHOM CPELE;

e OCBOCHHME CHUCTEMBI 3HAHUU, JEKAIIUX B OCHOBE XMMHUUYECKOW COCTABJISIOLICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: (YHIAMEHTAJIBHBIX MOHATHH, 3aKOHOB U
TEOPUI XUMUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HWOHHO-MOJICKYJISIPHOM, HAaJMOJEKYJISPHOM, O
TEPMOAMHAMHYECKUX W  KUHETUYECKUMX 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMUYECKUX PEaKIMi, 0 XUMUYECKOM PaBHOBECHUM, PACTBOPAX U JUCTIEPCHBIX
cucTteMax, 00 OOITMX HAYYHBIX MIPUHIIAIIAX XUMUUECKOTO TTPOU3BOJICTBA;

e (opMupoBanue y 00y4aromuxcsi 0CO3HaHHOTO TTOHUMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKUX 3HAHHUU sl OOBSICHEHUS KITFOYEBBIX HJICH U MPoOIeM
COBPEMEHHOM XUMHH, JIJIs1 OOBSICHEHUS U TIPOTHO3UPOBAHMUSI SIBIICHUN, UMEFOIIIHX
€CTEeCTBEHHO-HAYYHYIO MIPUPOJIY; TPAMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX C
XAMUEW, MPOTHO3UPOBAHUS, AHAIN3a W OLEHKU C MO3ULUAN JKOJIOTHYECKOU
0€30MacHOCTH TIOCJICJICTBUM OBITOBOM W TIPOU3ZBOJCTBEHHOM JESATEIHHOCTU
YEJIOBEKA, CBSI3aHHOM C XHMHUYECKAM MPOU3BOJICTBOM, HCIIOJb30BAHUEM U
nepepabOoTKON BEIIECTB;

e yriyOJieHHuEe MPEACTaBICHUI O HAYyYHbIX METOJaX MO3HAHUS, HEOOXOIUMBIX IS
OpUOOPETeHUs] YMEHH OpPUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS



XHUMHYECCKUX HBHCHHﬁ, HMCIOIIUX MECTO B IIpUPOAC, B HpaKTH‘IeCKOﬁ
ACATCIBHOCTHU U HOBCGI[HGBHOﬁ KHU3HHU.

B nmnane peanuzanuy nepBoOYEpEHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX (DYHKLIUN
LEJIOCTHOM CHCTEMBl CpelHero o0Iiero oOpa3oBaHUs IpU M3YYEHHUU IIpeIMeTa
«XuMHusD» Ha YriIyOIEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHE LIETH U
3aJ1a4M, KaK:

BOCIIUTaHUE YOEKIEHHOCTU B IMO3HABAEMOCTH SIBIICHUM MPUPOBI, YBAKCHUS K
MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIAIHBIX UCCIEIOBAHUIM
B XUMHH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CaMOBOCITMTAaHHIO HAa OCHOBE YCBOCHHMS OOIICYECIIOBEUECKUX
LICHHOCTEH;

pa3BUTHUE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYalbHbIX W TBOPUYECKUX
criocoObHocTer  oOywarommxcsi, GOPMUPOBAHME Yy HHUX CO3HATEIBLHOIO
OTHOIIICHHS K cCaMOOOPa30BaHUIO M HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCIICIIHOM npodeccCuoHaIbHON u 00IIIeCTBEHHOM JIeSITEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBLIO M MOTPEOHOCTH B 3J0POBOM
o0Opa3ze XK13HH,

dbopMupoBaHHE YMEHUI M HABBIKOB Pa3yMHOTO IPUPOOTIOIB30BAHUS, PA3BUTHE
AKOJIOTHYECKON KYJbTYPhl, NPHOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIC3HOM
DKOJOTHYECKON eI TCILHOCTH.

OO611ee 9ncITo 9acoB, MPEYCMOTPEHHBIX VIS U3YUCHUS XUMUW HA YIITYOJICHHOM YPOBHE
cpeaHero odiero oopazoBanus, coctanisieT B 11 kimacce — 102 gaca (3 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

OPI'AHUYECKASA XUMHUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpeameT W 3HaYEeHUE OPraHUYECKON XHWMHH, MPEACTABICHHE O MHOT000pa3vu
OPTraHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIepo/ia: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BasleHTHBIE BO3MOXHOCTH aroma yriepoaa. XHMHYECKass CBA3b B OPraHUYECKUX
COeMHEHMsX. Tumel ruOpHUIM3allMM aTOMHBIX oOpOuTaliell yriaepoga. MexaHu3MbI
00pa3oBaHUsI KOBAJICHTHOW CBs3M (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). Tumsl
NEPEKPbIBAaHUSI aTOMHBIX opOuTanel, 6- u m-cBsa3u. OnuHapHas, ABOWHAs U TpOHHAas
cBs3b. CriocoObl pa3pbiBa CBSI3eH B MOJIEKYJIax OpraHMYecKux BeulecTB. [lonstue o
CBOOOJTHOM pajiuKaie, Hykieodue u aekTpodue.

Teopus ctpoeHust oprannyeckux coeauHeHnii A.M. bytiepoBa n coBpeMeHHBIE
MPEACTABICHUS. O CTPYKTYypE MOJIEKYJ. 3HAU€HUE TEOPHH CTPOCHHS OPraHUYECKHX
coequHeHU. MonekynaspHble U CTpYKTypHble (opmynbl. CTpyKTypHbIE (HOPMYIIbI
pa3IMYHBIX BUAOB: pa3BEPHyTas, COKpallEHHasA, ckeneTHas. HM3omepus. Buasl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DNEKTPOHHbIE A((PEKTh B MOJIEKYJax
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3(h(PEKTHI).

[IpencraBienne o kiaccupuKalMyu oOpraHuyeckux BemiecTB. lloHsTHEe O
dbyukuoHansHOM Tpynme. I'omomorus. I'omosorumyeckuwe psapl. CHcTemaTHyeckas
HOMeHKIaTypa opranndeckux coeanHeHudd (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTAEIBHBIX MTPEICTABUTEIICH.

Oco0eHHOCTH M KJIacCHU(PUKaLUs OpraHWYecKux peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE PEAKLIMHA B OPTraHUYECKON XUMUH.

OKCHEpUMEHTAIIBHBIE METOAbl HM3YyYEHHs BEIIECTB W HUX IPEBPALLECHHIA:
O3HaKOMJIEHHE C O0pa3l[aMl OpPraHWYecCKHX BEIECTB M MaTepualaMHU Ha UX OCHOBE,
OMbITHI MO TMPEBPAIICHUI0 OPraHWYECKUX BEUIECTB MpPH HAarpeBaHuu (IJIaBJICHHE,
0oOyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YriaeBoaopoasbl.

Anxanel. ['oMmonornyeckuit psj ankaHoB, oOmiasi ¢opMylia, HOMEHKIAaTypa H
M30MepHs. DIICKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN alKaHOB, Sp°-
ruOpuIU3alKs aTOMHBIX OpOUTaliel yriiepoaa, 6-CBa3b. GU3nueckue CBOMCTBA aJIKaHOB.

XHWMHUYECKHE CBOMCTBA AJKAHOB: pPEAKIHMM  3aMEIICHHUS, H30MEPHU3ALINH,
NETHIPUPOBAHMS, LMKIN3alWW, NUPOJU3a, KpekuHra, ropenus. lIlpencraBieHue o
MEXaHU3ME PEaAKIN paJuKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.



[Huknoankanel. OOmwas ¢opmyna, HOMeHKnarypa u uszomepus. OcoOEHHOCTH
CTPOEHMSI U XUMHUYECKMX CBOMCTB MalbIX (LMKJIONPONAH, HUKIOOYTaH) U OOBIUHBIX
(UMKJIONEHTaH, IMKJIOreKCaH) LUKIOaNKaHOB. CrHocoObl MMOJIydeHUsS M IMPUMEHEHHE
LAKJIOAJIKAHOB.

Ankenpl. ['omomormueckwii psa ajkeHOB, o0mas Qopmyna, HOMEHKJIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] AJKEHOB, SP2-TMOpHAM3aIus
aTOMHBIX opOuTaneu yriepona, 6- U m-cBsa3u. CTpyKTypHas U reomerpuyeckas (1uc-
TpaHc-) uzoMepus. OU3NYECKUe CBOMCTBA aJKEHOB. XMMUUYECKUE CBOMCTBA: PEAKIIUU
IIPUCOEAUHEHHNS], 3aMELIEHUS B O-TIOJIOKEHHUE IIPU IBOWHOW CBSI3H, NOJMMEPU3ALNU U
okucienus. IIpaBmiio MapkoBHuKoBa. KadecTBEeHHbIE peaklMd Ha JBOMHYIO CBSA3b.
Crioco0bl MoJTyuyeHus: ¥ IPUMEHEHUE AJIKEHOB.

Anxaauensl. Kiaccupukanus ankaaueHoB (CONpsDKEHHBIE, W30JIMPOBAHHBIE,
Kymyaupoeantwvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUSI M XUMHUYECKHUX CBOMCTB
CONPSDKEHHBIX IUEHOB, 1,2- wm 1, 4-npucoenuuenue. I[lonmmepusanus conpsKEHHBIX
aueHoB. CriocoObl MOJTy4eHUs U IPUMEHEHUE alIKaJUEHOB.

Anxunbl. ['omMonoruueckuil psia ajakuHOB, oOmas Qopmyia, HOMEHKIATypa M
U30Mepus. OJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKUHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneid yriaepoga. PU3NYECKHE CBOWCTBA aJIKUHOB.
XUMUYECKUE CBOMCTBA: PEAKUMU NPUCOEAUHEHWS, AUMEpPU3ALMU W TPUMEPHU3ALINH,
okuciieHua. KuCIOTHbIE CBOMCTBAa aJKMHOB, MMEIONIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuu Ha TPOHHYIO CBsI3b. CHOCOOBI MOJIy4E€HHS U MPUMEHEHHE
AJIKWHOB.

ApomaTtrueckue yriaeBoAoponbl (apeHsl). I'oMonornyeckuil psj apeHoB, oOuias
dbopmyna, HOMEHKJIATypa U M30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH3051a. PU3NUEcKre CBOMCTBA apeHOB. XMMUYECKHE CBOWCTBa OEH30Ja U
€ro TrOMOJIOTOB: PEaKIMM 3aMElIeHHs B OEH30JIbHOM KOJbIE U YIJIEBOJOPOAHOM
paaukasne, peakiuy MpUCOeIUHEHUs], OKUCIeHHe ToMoyioroB Oen3ona. Ilpencranenue
00 OpUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENe B OEH30JbHOM KOJIbLIE Ha MpUMEpPE
QJIKWIBHBIX PAJUKaTIOB, KapOOKCHIIbHOM, THAPOKCUIBHOM, aMHUHO- M HUTPOTPYIIIIHI,
aTOMOB rajoreHoB. OcCOOEHHOCTH XMMHYECKUX CBOMCTB cTHposa. llomumepusanus
ctuposia. CriocoObl OTyueHUs! ¥ MPUMEHEHNE apOMATUYECKUX YTIIeBOIOPOIOB.

[Ipupoausiii ra3. IlomytHele HedTaHble Ta3bl. HedTh M €€ mnpoucxoxaeHue.
Kamennsplii yroap u mpolykTel ero mnepepaboTku. CrnocoObl mnepepaloTku HedTH:
NEPEeroHKa, KPEKUHI (TePMHYECKHM, KaTalUTUYeCKuil), PUPOPMUHT, MHUPOIU3.
[IponayxTsl nepepaboTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOAOB.

ONEKTPOHHOE CTPOCHME  TaJOTCHIPOU3BOAHBIX  YIVIEBOJOPOIOB. Peakuuu
3aMEILECHMS TAJIOT€HA HAa THAPOKCOTPYIITY, HUTPOIPYIIly, IMAHOIPYIIITY, AMUHOTPYIIILY.
JlelicTBHE Ha TaJIOr€HNPOU3BOJHBIE BOJHOTO M CIHUPTOBOrO pacTBOpa IIEIOYH.



B3auMogeiicTBue  AuragoreHaqkaHoB € MarHueM W [uHKOM. [lonstne o
METa/NIOOPTraHUYEeCKUX  COeNMHEHMsIX.  Mcronb3oBaHHWE — TajOre€HIPOU3BOIHBIX
yTIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCneprUMEHTAIbHBIE METOAbl U3YyYEHUS BEIIECTB U UX MPEBPALLECHUN: U3yYEHUE
(bu3MYECKUX CBOMCTB YIJIEBOJOPOIOB (PACTBOPUMOCTH), KAYECTBEHHBIX pEaKLIUn
YIJIEBOAOPO/IOB PA3IMUYHBIX KjaccoB (oOecliBeunBaHUE OpPOMHOW WIIM HOJHOM BOJIbI,
pacTBOpa NMepMaHTraHaTa Kajids, B3aMMOJIEUCTBHE alleTUJIEHAa ¢ aMMUAYHBIM PaCTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YTIIEPOIa U BOJOPOa B OPTaHUIECKUX
BEILIECTBAX, IIOJIyYEHUE OTHWICHA M U3YYEHHE €ro CBOWCTB, O3HAKOMJIEHHE C
koyuiekuusimMu «HedTb» u «Yromsy, ¢ oOpa3laMH IJIaCTMAcC, KaydyKOB U PE3HHBI,
MOJEJINPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TAJIOTEHIIPOU3BOAHBIX YIIEBOAOPOIOB.

Kucnopoacoaepxkamme opranudeckue COeJMHECHUS.

[IpenenbHble 0OTHOATOMHBIE CIIUPTHL. CTpOEHUE MOJIEKYJ (Ha MPUMEPE METAHOJIA U
staHosia). ['omonornyeckuii psg, odOmas Gopmyaa, H30MEpHUs, HOMEHKIATypa U
kinaccudukanua. DOu3nuecKUe CBOMCTBA MPENENbHBIX OJHOATOMHBIX  CIIUPTOB.
Bonopoansie CBA3M MEXIy MOJIEKYJAMHU CHOUPTOB. XUMHUYECKHE CBOMCTBA: PEAKLUU
3aMEICHUs], JEeTUIpATAIlMKM, OKHUCJICHHS, B3aUMOJIEUCTBHE C OPraHUYECKUMH U
HEOPraHWYeCKUMH KuciaoTamu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIHUPTHI.
JleiicTBue 3TaHONa W METaHOJa Ha OpraHu3M yenoBeka. CrocoObl MOJMyYeHHsS U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

IIpocteic >dupsl, HOMeHKIaTypa W u3oMepus. OCOOCHHOCTH (PU3HYECKUX H
XMMHUYECKUX CBOWCTB.

MHoroaroMHble CHOUPTBl — OJTWICHIVIMKOJIb U TiUlepuH. Dusznyeckue u
XUMHUYECKUE CBOMCTBA: pPEAKIMU 3aMEIIEHUS, B3aUMOJECUCTBUE C OPraHUYECKUMHU U
HEOPTraHWYECKUMH KHCJIOTaMHU, Ka4eCTBEHHAs peakiisd Ha MHOTOATOMHbBIC CIUPTHI.
[IpeacraBnenre o MexaHu3Me peakiui HykieoduibHOro 3amernienus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl MOMyYeHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIIMSHHUE THIPOKCOTPYIIBI K OEH30JIbHOTO
sanpa. Ousnyeckue cpoiicTBa ¢eHonma. OCOOEHHOCTH XWMHYECKHX CBOWUCTB (peHOIIa.
KauectBennnie peaknuu Ha (eron. ToxcuuHocTh ¢enoma. CrnocoObl MONYYCHHUS U
npumeHeHue dpenona. GenondopmanbaeruHas cMoa.

KapOonunbHble COEAMHEHUS! — albIETHJIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHOW Tpymnmnbl. ['oMoJorHYecKkre psiibl albJErHJ0B M KETOHOB, o0mias
dbopmyina, uzomepust 1 HoMeHkJIaTypa. dusnueckne cBONCTBA albJIETHI0B U KETOHOB.
XHWMHUYECKUE CBOMCTBA aJbJErH/IOB U KETOHOB: PEAKLUMU MpucoeauHeHus. OKucieHue
aNbJIETU]IOB, KAUYeCTBEHHbIC peakiuu Ha anbaeruabl. CrnocoObl MONy4YeHUs M
NPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeNeabHble KapOOHOBBIE KHUCIOTBI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss mu HOMeHKIaTtypa. PU3NYECKUE CBOMCTBA



OJIHOOCHOBHBIX TMpPEAENbHbIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIJaMd KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuusi 3TepuUKaly, peakuuu C Y4YaCTHEM YTIEBOJOPOJHOIO  pajuKana.
Oco0eHHOCTH CBOWMCTB MYpPaBbUHOM KHUCIIOTHL. [IoHATHE O POU3BOAHBIX KApOOHOBBIX
KHCJIOT — CJIOXKHBIX d(pupax. MHOTOOOpa3ne kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HENpeneNbHbIX W apOMaTHYECKUX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHCIOT,
TUAPOKCUKApOOHOBBIX KUCHOT. [IpencraButenu BBICHIMX KapOOHOBBIX  KHCIIOT:
CTEapHHOBAsl, AJIbMUTUHOBAS, OJICUHOBAS, TUHOAEBASL, TUHOLEHO8as KUCIOThL. CriocoObl
MOJIyYEHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢pupsl. ['omosmornueckuili psn, oOmas QopMmyna, H30MEpUs H
HOMEHKJIaTypa. OU3ndYecKre 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U IEIOYHOU
cpene.

XKupel. CtpoeHue, PpuznuecKMe W XUMUYECKHE CBOICTBA KHUPOB: THUAPOIU3 B
KHCIION M IIesouHOoM cpene. OCcOOEHHOCTH CBOMCTB JKHPOB, COJEPKAIIUX OCTaTKU
HETPEETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPO/IE.

MpL1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIICE JCHCTBHE.

OO6mias xapaktepuctuka yriaeBoaoB. Kiaccudukarus yrieBojoB (MOHO-, TU- U
nonucaxapuabl). MoHocaxapuabl:  TJIIOKO3a, (pyKTO3a, Tajllakto3a, puodo3sa,
ne3okcupru6o3a. Du3nyeckue CBOWCTBA M HaxoxaeHwe B mpupoae. DOTOCHHTES.
XUMHUYECKUE CBOWMCTBA IJIIOKO3BI: PEAKIIMM C YYACTHEM CIHMPTOBBIX U aIbACTUIHOU
rpymi, CIUPTOBOE U MOJIOYHOKUCTIOE OpoxkeHue. [Ipumenenre riitoko3sbl, e€ 3HaueHue B
KUBHEAECATEIBHOCTH OpraHu3ma. Jlucaxapuupl: caxapo3a, MajlbTO3a M JIAKTO34.
BoccranasnuBaromye 1 HEBOCCTAHABIMBAIOLIME TUCAXapUIbl. | MAponn3 nucaxapuios.
Haxoxnenue B mpupoie u mnpuMeHeHue. llommcaxapuabl: Kpaxman, TJIMKOT€H U
uemntono3a. CTpoeHue MakpOMOJIEKYJ Kpaxmama, TIJIMKOI€Ha W IEJUIIOJIO3bI.
@du3nyecKkre CBOWCTBA Kpaxmana MU LEJUIIOJI03bl. XHMHUYECKHME CBOWCTBA Kpaxmaua:
TUAPOJN3, KAYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI:
TUAPONIN3, MoJdydyeHue 3(pupoB 1emioyo3bl. [IoHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB U MX MPEBPALICHUN:
pPacTBOPUMOCTh PAa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJCIHCTBHE 3TAHOJIA C HATPUEM,
OKHMCJICHHME OTUJIOBOIO CIMPTAa B aJblIETH] HAa pPACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOIO CIHUpPTa JUXPOMATOM Kajusi (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPUAJIOB), KAYECTBEHHBbIE pEaKIMU Ha albJIeruibl (C THAPOKCHIOM
muammuncepeopa(l) u rugpoxkcumom memu(Il)), peakmus riammepuHa ¢ THAPOKCHUIOM
menu(Il), xuMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aMMOJICHCTBHE
pacTBopa Ioko3bl ¢ ruapokcugom menu(Il), B3aumozeiicTBue Kpaxmana ¢ HOAOM,
pelIeHre SKCIePUMEHTAIbHBIX 3a7a4 1o TeMaM «CrnupTsl U (heHosb», «KapOoHoBbIE
KUCTOThI. ClI0XKHBIE 3)UPBDY.



A3oTcoep:kanue OpraHnyecKue coeTuHeHus.

AMUHBI — OpraHMYyecKHe NpPOU3BOJHbIE aMMuaka. Kiaccudukanus amMuHOB:
anudaTUIeCKue U apoMaTUUYECKHe; MEepBUYHbIC, BTOpUYHBIE U TpeTuuHble. CTpoeHUE
MOJIeKys, o0mas ¢opMyna, H30MEpHs, HOMEHKIaTypa W (HU3WYECKHE CBOICTBA.
XUMHYECKOe CBOMCTBA al(paTHUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aKUIUPOBAHUE,
B3aMMO/ICCTBHE MEPBUYHBIX AMHUHOB C a30TUCTOM KUCI0TONU. COM aJIKUIAMMOHHSI.

AHUIUH — MpeACTaBUTENb aMUHOB apomaruueckoro psaa. CTpoeHHe aHUJIMHA.
B3auMHoe BiMsHUE Trpynn aTOMOB B MOJIEKyJe aHWIMHA. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB aHunmHa. KauecTBeHHble peakiuu Ha aHWIMH. CrnocoObl MOMy4YeHHUS U
NpUMEHEHne anudpaTuieckux aMuHoOB. [lonydyeHne anunmHa u3 HUTPOOEH3071a.

AmvuHokuciotel. HoMmeHnknarypa m m3oMepus. OTIenpHbIE NPEICTABUTENIN O-
AMUHOKHWCJIOT: TJIMUUH, aJaHuH. PH3nYecKue CBOMCTBA aMUHOKHUCIOT. XHMHYECKUE
CBOMCTBA AMHMHOKHUCIOT KaK aM(pOTEpHbIX OPraHMYECKUX COCIUHEHUMN, peaKlus
MOJIMKOHJICHCALIMKM, O0Opa3oBaHWE MENTHIHOM CBS3U. buosiormueckoe 3HaYeHUE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MIENTH/IOB.

benku kak nprupoaHble nonumepsl. [lepsrduHas, BTopuyHas U TPETUYHAs CTPYKTypa
O0enkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPOIM3, JACHATYypalus, KaueCTBEHHbIE
peakiuy Ha OeKH.

OKCneprUMEeHTAIbHbIE METOAbl M3YyYEHUS BEIIECTB W HUX MPEBPAILCHUIA:
pacTBopeHHe OENIKOB B BOJIE, IEHATypalis OCJIKOB MpU HarpeBaHUHU, LIBETHBIE PEAKIIU
Ha O€JIKM, pelIeHHE DSKCIEPUMEHTAIBHBIX 3a/ad MO0 TeMaM «A30TcoJeprKaliue
OpraHUYeCcKue COeTMHEHUs» U «Pacno3HaBaHNe OPraHMYECKUX COSTMHEHUI.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHbIE TIOHSITUSL XHUMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb NIOJIMMEPHU3ALINH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/BI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHN — MOJUMEpHU3anus U
MOJIMKOHICHCALIUS.

[lonumepubie  matepuansl.  Ilmactmaccel  (HOJMUATHIICH,  MOJUIPOIMJIEH,
MOJIMBUHWIXJIOPU, MOJIUCTUPOJL, NOJIMMETHJIMETaKPUJIAT, OJUKapOOHATHI,
noJIMdTUIICHTEpePTaNIatT). Y THiM3aIus u nepepadoTka IiacTuka.

DnacToMepbl: HaTypalbHBIN KayuyyK, CUHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IHIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).

[TonmuMmepsl crenuanbHOrO Ha3HaueHUs (Te(JIOH, KeBIap, AJIEKTPOMPOBOJISIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCHepUMEHTAIbHBIE METOAbl M3YyUYEHUS BEHIECTB W HUX MPEBpalllCHUIA:
O3HAKOMJIEHHUE C 00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,



Kay4yKOB, pEIlIEHHE YKCIIEPUMEHTAIIBHBIX 3a4a4 110 TeMe «Pacro3HaBaHue miacTtMace u
BOJIOKOH.

Pacuérurlie 3agaun.

Haxoxaenne MonekyIsipHOi pOpMyIIbl OpraHHUECKOTO COSTUHEHHSI 10 MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKJIEHHUE MOJICKYJSIPHON (POpMyJIbI
OpPraHUYECKOTO0 COEAMHEHHU 0 Macce (00bEMY) MPOTYKTOB CrOpaHUs, MO KOJIUYECTBY
BemiecTBa (Macce, O00BEMY) TMPOIYKTOB pEAKUMKU W/WIM HCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpPHOH (OpMYJIbI OPraHMYeCKOro BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHsI, OMPEICIICHNE JOJIU BBIXOAa MPOAYyKTa
pEaKIMH OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmu3anyss MeEXIpEeOMETHBIX CBA3€H IPU M3YYEHUM OPraHUYEeCKOW XUMUU
OCYUIECTBJISIETCS UEPE3 UCIOJIB30BAHUE KAaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK
Y TIOHSTHUH, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJIIEHUE, Hay4yHbId (DakT, rumoresa,
TEOpus, 3aKOH, aHajdu3, CHUHTEe3, Kiaccudukanus, HaOIOACHUE, W3MEPEHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

®usuka: MmaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIA, DHEPTETUUECKUIA
YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIleCTBa, (hHU3MUYECKUE
BEJIMYMHBI, EAUHULBI U3MEPEHUS, CKOPOCTh, IHEPTHUS, Macca.

buonorusi:  kmerka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTb, AaBTOTPO(HBIA W TeTepoTpOHBI THUI TUTAaHUSA, OpPOKEHUE,
(dboTOCHUHTE3, IbIXaHHE, OCIKHU, YTIEBObI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTBHI.

['eorpadusi: nmosne3Hble HCKOMAaeMbl€, TOIINBO.

TexHOonorus: NUIIEeBble NPOIYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIINE
CpEICTBA, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX saep. XUMUYECKH anemeHT. M3orombel. CrpoeHue
AJIEKTPOHHBIX O00OJIOUEK AaTOMOB, KBAHTOBBIE YHWCIA. DHEPreTHUECKUE YPOBHU U
noJypoBHH. AToMHbIC opOuTaiu. Kinaccupukarus XuMUUECKUX 3JIeMEHTOB (s-, p-, d-, f-
aneMeHThl). PacmpeneneHue 3JEKTPOHOB IO aTOMHBIM OpOUTAISM. OJNEKTPOHHbBIE
KOH(QUIYypallul aTOMOB 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPHUOJOB B OCHOBHOM U
BO30YX1EHHOM COCTOSIHUH, AIIEKTPOHHBIE KOH(pUTypauuu MOHOB.
DIEKTPOOTPULIATENBHOCTbD.

Ilepnonnueckuit 3axkoH U llepuonnueckas cucrema XuMudeckux 3yemeHTos J1.1.
Menneneesa. CBsi3b NEPUOINYECKOTO 3aKOHA U lleprnoanyeckoi cuCTeMbl XUMUYECKHUX



AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHUS aTOMOB. 3AaKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpyIIam u nepuojam. 3HaueHune nepruoandeckoro 3akona /1.11. Menneneena.

XuMH4deckass CBSI3b. BuIbl XMMHYECKOW CBSI3U: KOBAJCHTHAas, WOHHAs,
MeTayumdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3M: OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIA. JHEPIUs U JJINHA CBSI3U. [[0JIIpHOCTD, HANIPaBIEHHOCTH U HACHIIIIAEMOCTh
KOBaJICHTHOW cBsi3u. KpartHele cBsaA3u. Bopoponnas cBsi3b. MeXMOIIEKYIISIpHBIE
B3aNMOJECHUCTBUA.

BaneHTHOCTh U BaJ€HTHBIE BOBMOKHOCTH aTOMOB. CBA3b AJIEKTPOHHOUN CTPYKTYPhI
MOJIEKYJ C HMX T€OMETPUYECKUM CTpOEHHWEM (Ha MpUMEpe COCAMHEHUN AJIEMEHTOB
BTOPOTO MIEPHO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coeIUHEHUsX. COCTaB KOMIUIEKCHOTO HMOHA!
KOMILIEKCOOOpa3oBatTesb, JUraHbl. 3HAYCHUE KOMIUIEKCHBIX coenuHeHui. [lonsarue o
KOOPJIUHAIITMOHHOW XHUMUH.

BemecrBa ~ MOJNIEKYJISIpHOTO U HEMOJIEKYJSIDHOTO ~ CTPOE€HHUs.  [HIIbI
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYpP) ¥ CBOMCTBA BEIIECTB.

ITonstue o mucnepcHbix cucreMax. Mcrunublie pactBOopbl. [lpencraBienue o
KOJUTOMAHBIX pacTtBopax. CrocoObl BbIpaKEHUS KOHLEHTPALMK PAcTBOPOB: MacCOBas
JIOJIS1 BELIECTBA B paCTBOPE, MOJISIPHASA KOHILIEHTpauus. HachllieHHbIE 1 HEHACBIIIICHHBIE
pPacTBOPBL, pACTBOPUMOCTH. KpHcTamoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. |pUBHAIILHBIE
Ha3BaHUs OTHAEJIbHBIX NPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMHUECKIX peakIiil B HEOPraHUYECKOM M OpraHU4eCKON XUMUH.
3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUM MPU
XUMHUYECKUX peakiusax. TemnoBbie 3hPexTsl XumMuueckux peakiuii. TepMmoxumudeckue
YpaBHEHHUSI.

CkopocTh XUMHUUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHbIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kataan3aTopsl.

OOpatumple U HEOOpaTUMbBIE peakluu. XUMHYEeCKoe paBHOBecuwe. KoHcTaHTa
XUMHUYECKOTr0 paBHOBecUs. DakToppl, BIUSIOMIME HA MOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATypa, HABICHUE W KOHLIEHTPALMM BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

OnekTpoiutuueckas auccouuanus. CuiabHble U clalble AMeKTpoUThl. CTEneHb
mucconuanu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasibHAs, UIEIOYHAas.
Bonopoausrii mokasarens (pH) pactBopa. ['unponus coneit. Peakiiun nonHoro oomeHa.

OKUCANTENBLHO-BOCCTAHOBUTEIIbHBIE peakli. CTeneHb OKUCIeHUs. OKUCTUTEND U
BOCCTAHOBUTEND. [Ipoliecchl OKMCIEHN U BOCCTaHOBIICHUS. BakHENIIINE OKUCIIUTENN U
BOCCTAHOBUTENIHU. MeTO/1 AJIEKTPOHHOTO OaniaHca. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB
BELIECTB.



DKCnepruMeHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB U UX MPEBPAIICHUI: pa3ioKeHHe
NEepPOKCHAa BOAOPOJAa B TMPUCYTCTBUU KarTaauzaropa, MOJAEIU KPUCTALUTUYECKUX
pemEToK, MPOBEJICHUE peakIMii MOHHOTrO OOMEHa, OIpEAeNIeHHE Cpelbl pacTBOPOB C
MMOMOIIBI0 HMHJAWKATOPOB, HW3YYCHHUE BIHMSHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMUYECKOUN pEeaKIUU U MOJ0KEHUE XMMUYECKOTO PAaBHOBECHS.

Heoprannuyeckasi xumusi.

[Tonoxxenne HemeTaiwioB B [lepruoguyueckon cucteMe XMMUIECKUX deMeHToB J1.1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHUSI MX aTOMOB. DPU3MYECKUE CBONMCTBA HEMETAILIOB.
Annotponus HEMETALIOB (Ha MpUMepe KUCIIopoa, cepol, pocdopa u yriepoaa).

Bonopon. Ilomyuenue, usnueckue U XUMHUYECKHE CBOMCTBA: pPEaKIUU C
METAJJIAaMH W HEMETajulaMu, BOCCTAHOBUTENbHbIE CcBOMcTBa. ['mapunabl. TorsmBHBIE
AJIEMEHTBL.

lanorensl. HaxoxneHnue B mNpupoae, CHOCOObI TMOMydeHUs, (U3UYECKHE U
XUMUUYeckue cBoicTBa. [amoreHoBosoponbl. BakHelinne KUCIOPOACOAEpIKaIre
COCIMHEHUs TaloreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI TMOJIYYCHUS
ranoreHoB. [I[puMeHeHre rajJloreHoB U UX COEAUHEHHUIA.

Kucnopon, o3o0H. JlabopatopHble W TPOMBIIUICHHBIE CHOCOOBI MOJYYCHUS
kuciopoaa. duznueckue U XUMUYECKUE CBOMCTBA U NMIPUMEHEHHUE KUCIIOPOJia U O30HA.
OKcuIbl U IEPOKCUBI.

Cepa. HaxoxxaeHue B mpUpoe, CIIOCOOBI MOJTydeHUs, (PU3NICCKUE U XMMUYCCKHEC
cBoiictBa. CepoBoaopon, cynbduasl. Oxkcun cepri(1V), oxcun cepoi(VI). Cepuucras u
CepHasi KUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpumeneHue cepel
1 €€ COCAMHCHUI.

Azor. Haxoxzaenue B mpupoje, CrocoObl MOMyYeHus, PU3NUYECKUe U XUMUYECKUE
cBolcTBa. AMMUaK, HUTpUibl. OKCHJIBI a30Ta. A30TUCTas U a30THAsE KUCIOTHI U UX COJIU.
Oco0EHHOCTH CBOMCTB a30THOW KUCHOTHIL. [IpuMeHeHHe a30Ta U €ro CoeAuHEHUH.
ABOTHBIEC YI00pEHUSI.

®dochop. HaxoxneHnue B nOpuUpoaE, CIOCOOBI TMOJy4YeHUs, (PUIHUECKHUE U
xumudeckue cBorictBa. @ochuas u pochun. Oxcuast pochopa, pocopHas kucnora u
e€ conu. [Ilpumenenue docdopa u ero coenuaenuii. ochopHbie y1o0OpeHuUs.

VYriepon, HaxoxaeHrue B mpupojie. AuioTpornbie Moaudukanuu. Ousndeckue u
XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Okcua
yriepona(ll), okcua yraepona(IV), yronbHas kuciaora U €€ COdU. AKTUBUPOBAHHBIM
yroib, aacopoums. DymiepeHsl, rpadeH, YriepoaHble HaHOTPpYyOku. [IpumeHeHue
MPOCTHIX BENIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COSTMHCHHIM.

Kpemuuii. Haxoxpaenue B mnpupojae, cnocoObl MNOAy4YeHUs, (PU3NUYECKHE U
xumuyeckue cBoictBa. Oxcua kpemHusi(IV), kpeMHUeBash KHUCIOTa, CHUIIUKATHI.
[IpumeneHune kpeMHus U ero coeAnHeHuil. CTeKI0, ero noiayyeHue, BUIbl CTEKIIA.



[Tonoxxenne MeramoB B llepuonnueckoll cucTeMe XUMHUYECKUX SJIEMEHTOB.
Oco00EeHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J104eK aTOMOB MeTaioB. O6Iue husndeckue
cBolcTBa MeTasuioB. [I[puMeHnenne MeTamioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DJIEKTPOXUMHUUECKUN pAll HanpsbKeHUM MetaiuioB. OOIue cnocoObl MOyYeHUs
METAJUIOB: TUAPOMETAILIYPIHUsl, MUPOMETAIUTYPIrus, eKTpomeramutyprus. Ilonsarue o
KOppo3un MeTajIoB. CrIOCOOBI 3aIIUTHl OT KOPPO3UHU.

O6mas xapakrtepuctuka MetamwuioB [A-rpynnsl  [lepuogudeckoit  cucTeMbl
XUMHUYECKUX 3JIeMEHTOB. HaTpuii u kanmuil: monydeHue, (pU3MUecKre U XUMHUYECKHE
CBONCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka wmetawioB IIA-rpynnel  [lepuoanueckoid  CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii U Kanblui: MOJydyeHue, PU3NYecKue U XUMHUECKUE
CBOMCTBA, NPUMEHEHHE IPOCTBIX BEIIECTB M HX coequHeHui. JKECTKOCTH BOABI U
CHOCOOBI €€ YCTpAHEHHUS.

AmoMHUHMI: TIONTy4eHHE, (U3HMYECKUE W XUMUYECKHE CBOICTBA, NPUMEHEHUE
IIPOCTOTO BEIIECTBA U €r0 COEAMHEHUNH. AMQOTEpHbIE CBOWCTBA OKCHJIa M THAPOKCUAA
AIIOMUHUSA, TUAPOKCOKOMIIIIEKCHI aJIFOMUHUSA.

OO0miast ~ xapakTepucTuka  MeTauloB  moOouHblx  moarpynn  (b-rpymm)
[Teprnoanveckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

@u3N4eCKHe W XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuIbpl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl u auxpomaTbl, HUX
OKHUCIIUTEIIbHbIE CBOWCTBA. [lomyueHne u npuMeHeHne Xxpoma.

DuU3MYECKUEe U XUMUYECKHE CBOMCTBA MApraHila U €ro coeAuHeHui. Baxueimme
coenunenust  mapranua(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VIID).
IlepmaHranar kanus, €ro OKMCIUTEIbHbBIE CBOKCTBA.

duznyecke M XUMHYECKHE CBOMCTBA JKeile3a M ero coeguHeHuil. OKCHIEBI,
ruapokcusl U conu xkenesa(ll) u sxenesa(lll). [Tonyyenue u npuMeHeHwue xene3a u ero
CILJIABOB.

DOU3NYECKNEe U XUMHUYECKHME CBOMCTBA MeaW U €€ coenuHeHui. [lomydeHue wu
IIPUMEHEHUE MEIU U €€ COCUHEHNN.

[{uuk: monyyenue, Pu3nyecKkue U XUMUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOWCTBA
OKCHJIa U THIPOKCHUJA LIMHKA, THIPOKCOKOMIUIEKCH! IMHKA. [IpumeHenne nuHka u ero
COECIMHEHUM.

DKCIEpUMEHTANIBHBIE METObl U3YUEHUS BELIECTB M MX IMPEBPAILLCHUI: N3yUYEHHE
o0pa3loB HEMETAJIOB, TOpeHHe cepbl, (ocdopa, xene3a, MarHus B KHUCIOPOJAE,
U3y4YEHHE KOJUIeKIuM «MeTtamibsl W CIulaBb», B3aWMOJCHCTBUE IIEJIOYHBIX U
IEJIOYHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOYHO HUCIIOIb30BAHKUE BUIEOMATEPHAIIOB),
B3aMMOJCHCTBUE LIMHKA M JKEJI€3a C pPacTBOPAMM KHCJIOT M IEJIOYEH, KaUeCTBEHHbIC
peakuuM Ha HEOPraHWYECKHE AaHWOHBbI, KAaTHOH BOJOPOJAa W KaTUOHBI METAJUIOB,
B3aMMOJICUCTBUE TUAPOKCUIOB AIIOMHUHHUSA U LIMHKA C PACTBOPaMU KHUCJIOT U IIEJIOYEH,



pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «l anmorensn», «Cepa u €€ COeTMHEHUS,
«A30T U ¢dochop U UX COCINUHEHHUS», «MeTalyibl TJIaBHBIX MOATPYMID, «MeTalbl
NOOOYHBIX TOJATPYIIID.

XuMHus ¥ KU3Hb.

Ponp xumun B oOecrieueHHWH YCTOMUYMBOTO pa3BUTHS denoBeuecTBa. lloHsatue o
HAay4YHBIX METOJAX MO3HAHMS WU METOAOJOTMM HAy4YHOTO HccienoBaHusa. Haydnbie
OPUHIUIBL OPraHU3alMd XUMUYECKOTO MPOU3BOJCTBA. [IpOMBIIIIEHHBIE CIOCOOBI
MOJIyYeHHUs] BAXKHEWIIMX BEUIECTB (HA MpUMEpPE NPOU3BOJCTBA aAMMHUAKA, CEPHOMI
KHCJIOTBI, MeTaHoJa). [IpoMbInuIeHHBIE CIOCOOBI MOJYYEHHUS METAUIOB M CILJIABOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpelbl M €ro nociaeAcTsus. Ponp xumuum B
00ecreueHnn YHEPreTUYECKO 0€301aCHOCTH.

XHMHUS ¥ 310pOBbE YelloBeKa. JIekapcTBeHHbIE cpencTBa. [IpaBuia ucnosnb30BaHus
JIEKapCTBEHHBIX IIpenapaToB. POk XUMUM B Pa3BUTUNA MEIULIUHBI.

XVMHSI TUIIU: OCHOBHBIE KOMIIOHEHTBI, NMUIIEBbIE 100aBKU. Poib Xumuu B
o0ecrieueHny NUIIEeBON 0€30M1aCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. bertoBas xumus. [lpaBuna
0€3011acCHOT0 UCII0Ib30BaHMsI IPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUILINE CTPOUTENbHBIE MAaTEPUAIIbI (LIEMEHT, OETOH).

XUMUS B CEJIbCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuajbl, KpAacKd, CTEKIO, KepaMHuKa.
Marepuansl a1 31eKTpOHUKH. HaHOTEXHOIOT M.

Pacuérnbie 3anaum.

Pacuérel: Maccel BemiecTBa WiIM OOBbEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM O0bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MACCHI
(00bEMa, KOIMYECTBA BEILECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MUMEET
npuMecH, macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOAYKTA PEaKLUUHU, €CIU OJAHO M3
BELIECTB JAaHO B BHUJE pACTBOpa C ONPENCIEHHOW MACCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHLIEHTPALlMM BEIIECTBA B PACTBOPE, AOJU
BBIXO0/1a MPOAYKTA PEAKLUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpPU WM3Y4YEHUW OOIEeH W HEeOpraHWYeCKON
xumMuH B 11 Kiacce oCylIECTBISIETCS Yepe3 UCMOJIb30BAHME KaK OOILIMX €CTECTBEHHO-
HAYYHBIX MOHSITUNA, TAK U TOHATHUHI, IPUHIATHIX B OTIEJIbHBIX MPEAMETAX €CTECTBEHHO-
HAY4YHOT'O IMKJIA.

OOmue ecTeCTBEHHO-HAyYHBIE TOHSTHUS: SIBICHWE, HAY4YHBIA (DaKkT, TUIOTE3a,
TEeOpHsi, 3aKOH, aHallu3, CHUHTE3, KiacCHUUKAILMs, MEePUOJAUYHOCTh, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIIMPOBAHHUE.

®u3uka: MaTepUsi, MUKPOMHUP, MAKPOMHUP, aTOM, SJIEKTPOH, ITIPOTOH, HEUTPOH, HUOH,
M30TOIBI, PaAUOAKTUBHOCTB, MOJIEKYJA, YHEPIETUUYECKUM YPOBEHb, BELIECTBO, TEIO,



00BbEM, arperaTHoe COCTOSTHUE BEUIECTBA, HMJACaJIbHBbIA ra3, (U3NYECKUE BEIUYUHBI,
€AVHULBI U3MEPEHMSI, CKOPOCTh, JHEPIHs, Macca.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTadboIM3M, Makpo- U
MHUKPODJIEMEHTBI, O€JKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK S3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpHBIE IOPOABI, IOJE3HBIE MCKOINAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMHUYECKas MPOMBINUIEHHOCTb, METAJUIyprus, CTPOUTEIbHBIE
MAaTEpUAIIbI, CEJIBCKOXO3AMCTBEHHOE NPOU3BOJACTBO, MHUUIEBAs IPOMBIIUICHHOCTD,
(apMmaneBTUYECKas] MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHX IpPENnapaTos,
IIPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpPHAJIOB, 3JIEKTPOHHAs IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOT'PAMMEBI 110 XMW HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHUM € CHCTEMHO-AESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IpeIMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOLIErO
00pa30BaHMs BBIICIECHBI CJEAYIOIIME COCTaBIIOIIAE: OCO3HAHHE OOYYaroIIMMHUCS
POCCUMCKON  TIPaKJAHCKOW  MACHTHUYHOCTH; TOTOBHOCTh K  CaMOPAa3BUTHIO,
CaMOCTOSITEIBHOCT M CaMOOIIPENEICHHUIO; HaJIMyue MOTHBAalMM K OOYUYEHHUIO;
TOTOBHOCTB M CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOJICTBOBATHCS PUHATHIMU B OOLIECTBE
npaBWjIaMd U HOPMaMH TOBEACHHS; HAJIU4YME€ NPABOCO3HAHUS, SKOJOTUYECKON
KYJIBTYpbI; CHOCOOHOCTb CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE ~ pe3ynbTaTbl  OCBOCHHsA  IpeaMera  «XUMUS»  OTPAKAOT
cOPMUPOBAHHOCTh ~ OMbITAa TIO3HABATEIBHOM M  NPAKTHUYECKOH AESITEbHOCTH
oOy4Jaronuxcs B NpOLECCe peain3aii 00pa3oBaTENbHOU JeATEIbHOCTH.

JIM4HOCTHBIE  pe3ynbTaTbl  OCBOEHUS  IpeaMeTra  «XUMHUS»  OTPAKAIOT
c(OPMUPOBAHHOCTh ~ OMbITAa TO3HABATEIBHOM M  IPAKTUYECKOH  JAESITENbHOCTU
oOyuaroluxcst B Ipoliecce peaau3aluu o0pa3oBaTeIbHON JeSTEIbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUSA

OCO3HaHUsI OOYyYarOUIMMHUCA CBOMX KOHCTUTYIIMOHHBIX NpaB U 0OSI3aHHOCTEM,
YBaXEHUS K 3aKOHY M IIPABOIOPAJIKY;

IPEICTABIICHNS O COLMAIIBHBIX HOPMAaX M IIpaBUiIaxX MEXJIMYHOCTHBIX OTHOLIECHUN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESATENBHOCTU MPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEHICHUH y4eOHBIX U TMO3HABATEJIbHBIX 3a]ad, BBIMOJHEHUH XMUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI
JAPYTUX MPU aHAIKU3E PA3TUYHBIX BUJI0B YU€OHOH ACSTENbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOIO  OTHOLIEHUS K HCTOPHUYECKOMY W  HAay4HOMY  HAcCJEIHIO
OTCUYECTBCHHON XUMUM;

yBaXEHUsI K TMpoIlecCy TBOpPYECTBA B 00JIACTH TEOPUM U MPAKTHUYECKOTO
IPWIOXKEHUS XUMUHU, OCO3HAHUS TOTO, YTO JTaHHBIC HAYKH €CTh PE3yNbTaT JJIMTEIbHBIX
HaOJIOJEHUM, KPOMOTJIMBBIX HKCHEPUMEHTAJIbHBIX IOMCKOB, IIOCTOSIHHOIO TpyJa
YYEHBIX U NIPAKTUKOB;

MHTEpECa U IMO3HABATEJbHBIX MOTHBOB B IOJYYEHUU U IOCJIEAYIOIIEM AHAIIN3E
MH(POpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBSI3AHHBIE C XMMUYECKUMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI
Y IIEHHOCTH,

TOTOBHOCTH OLIEHHUBAThH CBOE MOBEJCHUE U MOCTYNKHA CBOMX TOBAPHUIICH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIECTBUNA MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MMOHUMAaHUs LIEHHOCTEN 3J0pOBOT0O U 0€301acHOro o0pasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3UYECKOMY U TICHUXHYECKOMY
3JI0POBBIO;

coOmro/ieHns TMpaBuil Oe30macHOro oOpalieHus ¢ BelecTBaMH B OBITY,
MTOBCETHEBHOM JKU3HU, B TPYIOBOM JIEATEILHOCTH;

MOHMMAHUS [IEHHOCTU MPAaBWJI WHANBUAYAIBHOTO M KOJJIEKTUBHOTO 0€30M1acHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIMINX 37I0POBBIO M KU3HU JIO/ICH;

OCO3HAHUSI TOCIEJACTBUA M HENPUATHUS BPEIHBIX MPHUBBIUEK (YHMOTpeOIeHUs
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4E€OHO-UCCIIEIOBATEILCKOM AeSITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEUICHUU MPAKTUYECKUX 3aJlay COLMAIbHOMN
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY H3yUeHUI0 TPodeccuil pa3IngHOro poja, B TOM YHCIIe
Ha OCHOBE MPUMEHCHHUSI MPEIMETHBIX 3HAHHH 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yabTaTaM TPYIAOBOU JEATSILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIUBHUAYaJIbHOM TpaeKTOpuu oOpa3oBaHMUs,
Oynyiiel mpodeccuu W peanu3alii COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHHU, HWHTEPECOB W MOTPEOHOCTEH
00IIIeCTBA;

6) 3K0,10rMYeCcKOro BOCIIMTAHHUSA:

AKOJIOTUYECKH I€JIECOO0PAa3HOTO OTHONIICHUS K TPHUPOAEC KaK HCTOYHHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIC;

NOHUMaHHUsl TJIO0ATFHOTO XapakTepa OSKOJOTHYECKHX MPOOJIeM, BIHSHUA
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHOM CPEIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCTOJIB30BAHMS JTOCTYDKCHUN XUMUU IS PEIICHUS
BOIPOCOB PAI[MOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HEMPUATHUS JEUCTBHUM, MPUHOCAIIUX BpEJ OKPYKaIOIIeH MpUpOAHOU
cpelne, yMEHHUs MPOTHO3UPOBATH HEOIArONPUSTHBIE 3KOJIOTMYECKUE IMOCIEICTBUS
OpearnpuHUMAaeMbIX IEUCTBUM U MPEAOTBPAILLATh UX;



HaJIU4YUsl PA3BUTOTO IKOJOTMYECKOTO MBIILUIEHUS, SKOJOTUYECKON KYJIbTYpHI,
OMbITa JESATEIHLHOCTU SKOJOTUYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMANILHOM MpPaKTUKE, CIOCOOHOCTU U
YMEHUS aKTUBHO MPOTHUBOCTOSITH HICOJIOTHU XeMohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIECTBEHHON TPAKTUKH;

MMOHUMAaHUS CHeU(DUKN XUMHUN KaK HAyKH, OCO3HAHUA €€ poyr B (HOPMUPOBAHHUH
paIOHAIBHOTO HAyYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO IMPEACTaBICHUS 00
OKpYXaloleM MHpE KaK O €IUHCTBE MPHUPOILI W YEIOBEKAa, B TIO3HAHUU TPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUuu Ipo0JIeM COXPaHEHUsI IIPUPOITHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO00I 3HAYUMOCTH XUMUH ISl COBPEMEHHOM ITUBUITU3AIINN: B €€
I'YMaHHCTHYECKOW HANpaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaTbHOU KYJbTYpPHI, B PEHICHUU TIOOANTBHBIX MPOOJIEM yYCTOWYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — ChIPhEBOM, YHEPTETUYECKOM, MUILEBON U IKOJIOTUYECKOM 0€301MacHOCTH,
B Pa3BUTUM MEAUIIMHBI, 00ECIICUCHUU YCJIOBHM YCHENTHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM JKU3HU KaXJI0T0 YjeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHMMAaHHS CYITHOCTH METOIOB ITO3HAHWSI,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BaTh MOTydaeMbIe
3HAHUS U1 aHadu3a U OOBSICHEHHMsI SIBJICHUI OKpYKAIOMIEro MUpPa U MPOUCXOIAIINX B
HEM M3MEHEHUW, YMEHHUsS JieJlaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C IEIBIO MOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JJISI PEIICHUS
Mpo0JIeM B PEaTbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATEIILCKON EATETbHOCTH,

TOTOBHOCTH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAHWW MO XUMHU B COOTBETCTBHH C >KM3HECHHBIMHU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbIX cdepax mpodeccHoHaTbHON
NESTETHLHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble PE3yJbTaThl OCBOEHUS MPOTPAMMbl MO0 XUMUU Ha YpPOBHE
CpeIHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBbIE JUISL dbopmupoBanus MHPOBO33PEHUs oOyJaronmxcs
MEXIUCUUIUITMHAPHBIE (MEXIpPEeIMETHbIE) OOIleHayYHble TOHATHSA, OTpPaXKAIOLIUE
LEJIOCTHOCTh HAYYHOU KapTHUHBI MUPa U CTIeUU()UKY METOOB MO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, PHEPIUs, SBJICHUE, MPOLECC, CUCTEMA,



Hay4yHbId (aKT, OPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUs, UCCIIET0BAaHUE,
HaOJII0JICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCaJbHbIE Y4YeOHblE JIeHCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,
pEryJIATUBHBIE), obecreunBarone GopMupoBanue (yHKIIMOHATIBLHOW TPaMOTHOCTH H
COLIMAJIBHOM KOMITETEHIIMN 00y4arouIuxcs;

CIIOCOOHOCTh OOYyYarOIIMXCsl MCHOJIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE JEHCTBYS B IO3HABATEIBHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATbHBIMHU yU€OHBIMU
ITI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMH U PETYJSITUBHBIMU JIEVCTBUASAMMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITEIIbHO (POPMYIHPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEAETATH LIEIU JACATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUHU UX JOCTUKECHUS,
COOTHOCUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

HCTIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACISITh
XapaKTepHbIC MPU3HAKU TOHATHN M YCTaHABJIMBATH WX B3aMMOCBSI3b, HCHOJIb30BaTh
COOTBETCTBYIOIIME TOHATHUS JIJIs1 0OBSICHEHUS OTIASIbHBIX (PaKTOB M SIBJICHUIA;

BBIOMpAaTh OCHOBAHUS U KPUTEPUU MJIA KJacCU(UKAIUA BEIIECTB U XUMHUUYECKUX
peaKkuu;

YCTaHABJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU,

CTPOHTH JIOTUYECKHUE PaCCyXJICHUS (MHIyKTUBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTHM M TPOTUBOPEYUS B pPacCMaTPUBAEMbIX SIBJICHUSX,
(hopMyIHpOBaTh BBIBOJIbI U 3aKJIFOUCHUS,

IPUMEHSITh B TIPOIIECCE€ TO3HAHMUS HCIOJb3yEeMble B XUMHHM CHUMBOJIUYECKHE
(3HAKOBBIC) MOJIETH, PEOOPA30BBIBATH MOJIEITHHBIC MTPEACTABICHHS — XUMUYSCKUN 3HAK
(cumBOIT) BeMeHTa, XuMHuueckas Gopmysa, YPaBHCHHE XUMUYECKOW pPEakluu — TMPHU
pelIeHNN y4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKHUX 3a]ad, MPUMEHSATh HAa3BaHHBIC
MOJIEIbHBIE TMPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX
BEIIIECTB U XMMHUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMU METOJ0B HAYYHOI'O TTO3HAHMS BEIIECTB U XUMHUECKHUX PEaKIINi;

dbopMyIUpoBaTh IEIM U 3aJlaud UCCJICIOBAHMS, MCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(hOPMYJMPOBAHHBIC BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEIILHOTO TIJIAHUPOBAHUSI U IPOBEACHUS YUCHUUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMsS HaOJI0IaTh 3a XOJOM Mpoliecca,



CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBaTh OOOOIIEHUS WU
BBIBOJIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIBTATOB HCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

MpUOOpPETaTh ONBIT YYEHUYECKON HCCIEA0BATEIbCKON U MPOCKTHON IeATEIHHOCTH,
MPOSIBIISATH CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS
NPaKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JINYHbIX METOIO0B MTO3HAHHS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHPOBATHCS B Pa3IMUHBIX HUCTOYHHMKAX MHGOpMauU (HAYy4YHO-TIOMYJIApHAs
JUTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIPAaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAIU3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYNUBOCTH;

(opMyIHpPOBATH 3aMPOCHl U NPUMEHATH pa3INyuHble METOABI IIPU MMOUCKE U OTOOpE
uH(popmanuu, He0OXOIMMOM /1JIs BBHIITOJIHEHHSI YUEOHBIX 337]a4 OMPENEIEHHOTO TUIA;

npuoOpeTaTh  ONBIT  UCHOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAalIbHYIO (OpMYy MIpeACTaBiIeHUs HH(pOpManuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAay4HBIA S3bIK B KAaYECTBE CPEACTBA MpPH pabOTE C XMMHUYECKON
uH(popManuen: IPUMEHATh MEXIPEIMETHbIE (PU3NUECKHE U MATEMAaTUUECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HAT'TIITHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHBIC Y4eOHbIC JeHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIECTBY 00CYkK/IaeMOM TeMbI B XOJ€ TUAJIOTa /UK
JMCKYCCHH, BBICKA3bIBaTh UJIEH, (POPMYITUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEITIOKEHHOM 3a/1a4u;

BBICTYIIATh C IIPE3CHTAlMEed pPe3yJbTaTOB II03HABATEJILHOM JI€SATEIbHOCTH,
[IOJIyYEHHBIX CAMOCTOSATEJIBHO WJIA COBMECTHO CO CBEPCTHHUKAMU IPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPaKTUYeCKOW paboThl MO HCCIEAOBAHUIO CBOWCTB
M3Y4aeMbIX BEUIECTB, peaju3alui y4eOHOTo MpoeKTa, U (POpMYyJIUpPOBATH BBIBOJIBI 1O
pe3ysibTaTaM IPOBEAEHHBIX MCCICIOBAHUN NYTEM COIVIACOBAHUA IMO3UIMH B XOJIE
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

Pery1siTHBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBUS:



CaMOCTOSITEJIFHO  IUIAHUPOBaTb M OCYIIECTBIATH CBOIO  IIO3HABATENBHYIO
HeSITEeIbHOCTD, ONpeAenss e [end M 3aJayd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH IIPEIaraeMblii aITOPUTM IEHCTBHIA IPU BHIIOTHEHUN
y4eOHBIX U MCCIIEOBATEIbCKUX 3aja4, BbIOUpaTh Hanbonee 3pGeKTUBHBIN COCO0 UX
pelIeHus ¢ y4ETOM MOMyYeHUsI HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKHUX PEaKIIMsIX;

OCYIIECTBJISITh CAMOKOHTPOJb JCATEIBHOCTH HAa OCHOBE CaMOaHali3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yabTaThl OCBOCHHUS IMPOTPAMMBI 10 XUMHUHU Ha YIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHMs BKIIOYAIOT ClielUpUYECKUue s
y4eOHOro mpeaMera «XUMHs» HaydHbl€ 3HAHMS, YMEHUS U CHOCOOBI ACHCTBHM MO
OCBOCHHUIO, HMHTEPHpPETAIMd W MPeoOpa30BaHUIO 3HAHUW, BHUJBI JACATECILHOCTH TIO
MTOJIYYEeHHIO HOBOT'O 3HAHUS M TIPUMEHECHHIO 3HAHUM B PA3JIMUHBIX YUCOHBIX CUTYaIIHX,
a TAKXKE B PEANIbHBIX XKU3HEHHBIX CUTYAIMsIX, CBA3aHHBIX C XUMHUEU. B nporpamme mo
XUMHH TIPEIMETHBIE PE3YIbTATHI IPEACTABICHBI IO TOJIaM U3YUYCHMUS.

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN: O MECTE U 3HAYEHUU OPTraHUYECKOW XUMUU B
CHUCTEME EeCTECTBEHHBIX HayK W €€ poJii B OOECIEUYCHUM YCTOWYMBOIO DPa3BUTHUS
YeJIOBEUECTBA B PEHICHUH TPOOJIEM HKOJIOTHYECKOM, DHEPreTUYECKON U MHUIIEBON
0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB DHEPruU, B OOECIEUYEHUU PAIMOHAIBHOTO MPUPOIONOIb30BAHUS, B
(hopMUpPOBAaHUM MHPOBO33PEHUS U OOIIECH KYJIbTYphI YEJIOBEKA, a TAKXKE IKOJOTHUUECKHU
00O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOJIHOM Cpese;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET: OCHOBOIIOJIAral0II1e
MOHSATHUS — XMMHAYECKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAst 000J109Ka aToma, s-, pP-, d-
aTOMHBIE OpOWTaM, OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS aToMma, THOpHIW3aIus
aTOMHBIX OpOUTase, HOH, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHUUYECKasl CBS3b, MOJIb, MOJISIPHASI MACCa, MOJIIPHBIN 00BbEM, YTIIIEPOIHBIN
ckeneT, (yHKIMOHAIbHAS TPyMMa, pagukal, CTPYKTypHbIe (Gopmyibl (pa3BEPHYTEHIE,
COKpalI€HHbIC, CKEJICTHBIC), U30MEPHUsl  CTPYKTypHas ©  MPOCTPAHCTBEHHAs
(reomeTpuueckas, ONTHYECKAs), HW3OMEPhI, TOMOJIOTHYECKUM P, TOMOJOTH,
YTJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEPKAIINE OPTraHUYECKUE COEAUHEHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUHU, 3aKOHBI
(nepuonnueckuii 3axoH [1. 1. MenneneeBa, TeOpHsi CTpPOCHHSI OPraHMYECKUX BEUIECTB A.
M. ByTtiiepoBa, 3aKOH COXpPAHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPALCHUS
SHEPTrUU NPU XUMHUYECKUX PEAKLUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKME 3HAHMS, JIEKAIIKNE B OCHOBE IIOHMMAHHWS MPUYMHHOCTH U



CUCTEMHOCTH XUMHWYECKUX SBJICHUW; NPEACTABICHUA O MEXAHU3MaX XHUMHYECKHUX
peaKkuui, TEpMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYIIN aTOMOB B MOJEKynax (MHAYKTUBHBIA W
Me3oMmepHbIii 3 dektoi, opueHTanTel | u Il poma); dakTomornueckne cBeICHHUS O
CBOMCTBax, COCTaBe, IMOJYy4YEHHH U OE€30MIaCHOM MCHOJb30BAHUM BAKHEUILINX
OpraHUYEeCKUX BEIIECTB B ObITY M MPAKTUUYECKON IEATEIBHOCTH YeJIOBeKa, OOIIUX
HAy4YHBIX MPUHIUIIAX XHMHYECKOTO0 TMPOU3BOJCTBA (Ha MpuUMepe MPOU3BOACTBA
MeTaHoJIa, TepepadoTku HePTH);

c(hOpPMHUPOBAHHOCTh YMCHHH: BBIABIIATh XapaKTEPHbIC TPU3HAKA TIOHITHM,
YCTAaHABJIMBATh HX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIHUE IIOHATHUS TPH
OIIMCaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHEHU;

c(OpPMUPOBAHHOCTh YMEHUM:

HCIIOJB30BaTh XWMHUYECKYI0 CHMBOJMKY [UJII COCTaBJICHUS MOJIEKYJSPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX M CKEJIETHBIX) (OPMYJ OpPraHUYECKUX
BEILIECTB;

COCTAaBJIATb YPAaBHEHUS XHWMHYECKUX PEAKIUNd U PACKpbIBaTh HMX CYIIHOCTH:
OKHUCIIUTEILHO-BOCCTAHOBUTEBHBIX PEAKIIUN IOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OanaHca 3TUX pEaKIUM, peaklnii HOHHOTO OOMeHa MyTEM COCTABJICHHMS UX MOJIHBIX U
COKpAIIEHHBIX MOHHBIX YPaBHEHUI;

M3TOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BEILIECTB I WUIKOCTPALIMU HX
XUMHAYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATH MPUHAJICKHOCTh H3YyYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY U CTPOEHUIO K ONpPEACIEHHOMY KiacCy/TpyIne
COCIMHEHMI, JaBaTh MM Ha3BaHUA MO cucremarnueckoi HomeHknatype (IUPAC) u
MIPUBOJUTh TPUBHUAIbHBIE HA3BaHUS [JISl OTAEJIBHBIX MPEICTABUTENECH OpPraHUuYECKUX
BEIIECTB  (OTWJICH, AalETWICH, TOJYyOJd, TJUIEPUH, OJTWICHIJIMKONb, (eHo,
dbopmanblierusi, aneTanbAeru]l, aleTOH, MypaBbHUHAs KHUCJIOTa, YKCyCHas KHCIIOTa,
CTEapUHOBAsI, OJIEMHOBAs, NAJIbMUTHHOBAS KHWCIOTHI, TJIMLWH, aJaHWH, MajbT03a,
bpyKTO3a, aHWINH, TUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BHJI XUMUUECKOU CBS3U B OPTraHUYECCKUX
COEIMHEHUSX (KOBAJIEHTHASI U MOHHAS CBS3b, G- U TT-CBA3b, BOJOPOJHAS CBA3b);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH  CTPOCHUS
opranuueckux BemiecTB A. M. BbytnepoBa mjisi 0O0bsICHEHHsS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh COCTAB, CTPOCHHE, (U3NUYECKUE U
XUMHYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTENEN PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJKAaHOB, LUKJIOAIKAHOB, AJIKEHOB, AJKAaJIWECHOB, AJIKWHOB, apOMATHYECKHUX
yIIEBOAOPO/IOB, CHUPTOB, aJbAECTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U aMHHOB, aMHUHOKHCIIOT, OEJIKOB,



yraeBoAoB (MOHO-, M- U TOJMCAXapHUIOB), WIUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b
MEXAY HHUMH  ypaBHEHUSIMU  COOTBETCTBYIOIIMX  XUMHYECKHUX  pEakuuid ¢
UCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TOJATBEPKIaTh HA KOHKPETHBIX MPUMEpPax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OPraHMYECKUX COCAUWHEHHUI OT KPaTHOCTH H
THUIIa KOBAJIEHTHOM CBSI3U (G- U M-CBSI31), B3aUMHOIO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B
MOJIEKYJIax;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YIIIEBOJAOPOIHOTO
ChIpbsl (HE(Th, MPUPOAHBIN Tra3, yroib), CIOCOOBI €ro MepepadOTKH U MPAKTHIECKOEe
MIPUMEHEHUE TPOIYKTOB NEPEPadOTKH;

c(hOpMHUPOBAHHOCTb BJIAJICHUS CUCTEMOU 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUS — HAOJIOJACHUH, U3MEPEHUH, MOJICIUPOBAHUN, IKCIIEPUMEHTE (peaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHUSI TMPUMEHITH OCHOBHBIC OIEpallMd MBICIUTEIHHOM
JESTeIbHOCTU — aHallu3 W CHUHTE3, CpaBHEHUE, O0O00O0IIeHHe, CUCTEeMATHU3alHIo,
BBISIBJICHUE MNPHUYUHHO-CIICICTBEHHBIX CBSI3€M — I M3Y4Y€HUs CBOMCTB BEIECTB U
XUMHYECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHHMI: BBISBIATh B3aMMOCBSA3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJisg OoJiee
OCO3HAHHOI'O0 MOHMMAaHUS CYIIHOCTM MAaTE€pUaIbHOrO €IMHCTBA MHpPA, HCIIOJIb30BaTh
CUCTEMHBIC 3HAHUS O OPTraHWYECKONW XUMHH JJIsi OOBSICHEHUS U TPOTHO3UPOBAHUS
SABJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO0 XUMHUYECKUM (PopMysaM U
YpPaBHEHUSIM XUMHUUYECKUX PEaKIUi ¢ UCHOJIb30BaHUEM (PU3MYECKUX BEJIMYMH (Macca,
00BEM Tra30B, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACUEThl IO HAXOXKICHUIO XUMUUYECKOW (hOPMYJIbI BEIIECTBA MO U3BECTHHIM
MacCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB, MPOJAYKTaM CropaHus, IUJIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAJIM3UPOBATH U OIICHUBATH C
MO3UIIANA JKOJIOTUYECKON O€30MacHOCTH TMOCIENCTBUS OBITOBOM M MPOW3BOJICTBEHHOU
JESTeIbHOCTH 4YEJIOBeKa, CBSI3aHHOW C TMepepadOTKOM BEIIEeCTB, HCIOIb30BATh
MOJIYYCHHBIC 3HAHUA JJIi TMPUHATUS TPAMOTHBIX PEIICHHM MNpoOjeM B CUTyallUsX,
CBSI3aHHBIX C XMMUEH,

c(OPMHUPOBAHHOCTh YMEHMH: CaMOCTOSITENIBHO IUIAHUPOBATH M TMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (IMOJYyYeHUE U U3YUEHUE CBOWCTB OPraHMYECKHX BEILECTB,
KaueCTBEHHbIE PEAKIMU YTIEBOAOPOIOB PA3TUYHBIX KJIACCOB U KHUCIOPOACOAEPKAIIUX
OpraHUYeCKUX BEIIECTB, PEIICHHE SKCHEPUMEHTAIbHBIX 33Jlad MO PACIO3HABAHUIO
OpPraHUYeCKUX BEIIECTB) C COONIIOJIEHWEeM TIpaBUJl O€30MacHOro oOpalieHus ¢
BEIIECTBAMH U JIa0OpaTOPHBIM 000pyAOBaHUEM, (HOPMYIUPOBATH 1I€JIb UCCIIETOBAHUS,



NPEICTaBIATh B pa3nyHON (opme pe3ynbTaThl SKCHEPUMEHTa, aHAIM3UPOBATh U
OILICHUBATh UX I0CTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOMIOaTh MpaBHJIa DKOJOTUYECKU IIEIECO00pa3HOr0 TOBENEHUS B OBITY H
TPYIAOBOW JEATENBHOCTH B ILENAX COXPAHEHHS CBOETO 3I0POBBS, OKPYXKaIOIIEH
IPUPOJIHON CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO [JEWCTBUS Ha JKUBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, NOHMMAs cMbIci noka3areis [I/K;

aHAJIM3UPOBATh 11€JIECOO0PA3HOCTh MPHUMEHEHHUS OPraHuYeCKHMX BEIIECTB B
MIPOMBIIUIEHHOCTH U B OBITY C TOYKU 3pPEHUS COOTHOLIEHUSI PUCK-TI0NIb3a;

COPMUPOBAHHOCTh ~ YMEHHUIl:  OCYIIECTBJISATh  LI€JICHANPABICHHBIA  ITOUCK
XUMUYECKON WH(OpMAIMU B PA3IMYHBIX MCTOYHMKAX (HayudyHas M ydeOHO-HayuyHas
auTeparypa, CpeAcTBa maccoBol MH(popmanuu, MHTEpHET W napyrue), KpUTHYECKU
aHAIM3UPOBaTh XMMHYECKYI0 MH(pOpMaIHio, nepepadaTbiBaTh €€ W HUCIOJb30BaTh B
COOTBETCTBHHM C IMOCTaBJIECHHOMN y4eOHOMU 3a/1aueil.

11 KITACC

[IpenmeTrHble pe3ynbTaThl OCBOEHMs Kypca «OOmias U HeopraHudeckass XUMHUsD)
OTPAKAOT:

c(OPMUPOBAHHOCTh  MPEACTABICHUI: O MaTEepUaJIbHOM €IMHCTBE MHUpA,
3aKOHOMEPHOCTSX U NO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE U 3HAYEHUU XMMHH B
CUCTEME ECTECTBEHHBIX HayK M €€ poid B OOECHEYEeHHWU YCTOMYMBOIO pPa3BUTHS, B
peneHnun MpodJieM 3KOJIOTMYECKOM, SHEPreTHYecKod M MHILEBONM 0e30MacHOCTH, B
Pa3BUTHU MEAMIIMHBI, CO3JaHUU HOBBIX MATE€PHUAIOB, HOBBIX MCTOYHHKOB IHEPTUU, B
o0ecreyeHnn paloHaIbHOTO TPUPOAOIIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS
U 00mIel KyJIbTypbl YEJIOBEKa, a TAKKe IKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHMS K
CBOEMY 3JI0POBBIO U IPUPOIHOM CpELE;

BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET: OCHOBOIIOJIAraroIue
MOHATUSL — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIbI, JIEKTPOHHAsE 000JI0UKa
aroma, s-, p-, d-aToMHbIC OpPOWTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa,
TUOpUIU3AIIHS aTOMHBIX opOuTanei, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKHUCIICHMS, XUMHUYECKas CBA3b (KOBaJICHTHa,
MOHHAsl, METAJUIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKash pemeéTka, XUMHUYecKas
peakuusi, pacTBOP, dJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJICKTPOJUTHYECKAs AUCCOLMALNS,
CTEIIEHb JHUCCOLMALMU, BOAOPOAHBIM I10KA3aTeslb, OKHUCIMUTENb, BOCCTAHOBUTEIID,
TEII0BOM APHEKT XUMUUECKON PeaKIui, CKOPOCTh XUMUYECKOW peaKLnu, XUMUYECKOEe
paBHOBECHE; TEOPUM M 3aKOHBI (TEOpHUS DIEKTPOIUTHUYECKOW AMCCOLUALINH,
nepuoanueckuii 3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHHUsS] MAcChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPAIICHUS YHEPTUH NPU XUMUUYECKUX PEAKUUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JEHCTBYIOLIUX MAaCC), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3BIK



XUMHH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAaHUA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE IMPEIACTABICHHUS O CTPOEHUU
BEILIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM H HAJAMOJEKYISIPHOM YPOBHSX;
MPEJICTABICHUSI O MEXaHU3MaxX XHUMHYECKHX PEaKUH, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HX MNPOTEKAHUSA, O XHUMHUYECKOM PaBHOBECHHU,
pacTBOpPAX M JUCHEPCHBIX crcTeMax; (haKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJIYYCHUH U O€30MaCHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHUYECKHX BEIIECTB B
OBITYy ¥ TIPAKTUYECKOW JEATEIBPHOCTH YEJIOBEKAa, OOIMX HAyYHBIX MPUHITUAIIAX
XUMHUYECKOTO MTPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHMI: BBISBIATh XapaKTepHbIC TMPU3HAKU TIOHATHM,
YCTAHABIMBATh KX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATUS IIpU
OINMCAHUY HEOPTraHUYECKUX BELIECTB U UX IIPEBPALLCHUM;

c(hOPMHUPOBAHHOCTh YMEHHUSI HCMOJB30BAaTh XUMHUYECKYI) CHUMBOJUKY A
cocTaBJieHUs] (POPMyIT BEIIECTB U YPAaBHEHUN XUMUUECKUX PEAKIUN, CUCTEMAaTUUECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/IEIBHBIX BEIIECTB;

c(hOPMHUPOBAHHOCTL YMEHHUS OIPEICNSITh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUSIX, BUJ XUMUYECKOH CBsI3U (KOBaJICHTHAs, MOHHAS,
MeTaJlTnyecKasi, BOAOPOAHAs ), TUIl KPUCTAIUIMYECKOU PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHHUSI OOBSACHSITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHUA
XUMUYECKON CBS3M M THUIA KPUCTAJUIMYECKOW pEemETKA, OOMEHHBIH W JIOHOPHO-
aKIIETITOPHBIA MEXaHU3MbI 00Pa30BaHMS KOBAJICHTHOW CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCUPUIIUPOBATH: HEOPTAHUUECKHE BEIIESCTBA IO
HUX COCTaBY, XMMHUYECKHE pPEaKIMu IO pPa3IMYHbIM IMpU3HAKaM (YHUCIIy U COCTaBy
pearupymromnmx BeEIIEeCTB, TEII0BOMY »(hQeKTy peakiud, HU3MEHEHHUIO CTeleHeu
OKHCJICHUSI  DJIEMEHTOB, OOpaTHUMOCTH, YYacTHIO KaTajiu3aTtopa W  Jpyrue);
CaMOCTOSITENIbHO BHIOMpATh OCHOBAHUS W KPUTEPUU I KIACCHU(PUKAIMH H3ydaeMbIX
BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKpbIBaTh CMBICI Meproauydeckoro 3akona JI. .
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE aTOMOB U
WOHOB XHMMHYECKHUX OHJIEMEHTOB IMEPBOrO—4eTBEPTOro mnepuonoB Illeproanueckoit
cucrembl J[.MI. MengeneeBa, HCHOJB3Yys TOHATHS <«DHEPIETUUYECKUE YPOBHUY,
«QHEPreTUYECKHE MMOAyPOBHM», «S-, P-, d-aTOMHbIE OpOWMTAIM», «OCHOBHOE W
BO30Y)XIEHHOE DHEPreTHUECKHE COCTOSHUS aTOMay»; OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMUYECKHUX JIEMEHTOB U X COCIMHEHUH MO MeprUoAaM U rpynnam
[Tepnomnueckont cucremol J[. M. MenpaeneeBa, BaJICHTHBIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHHUS UX IJIEKTPOHHBIX 000JI0YEK;



c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE
CBOICTBA BEILIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE TEHETUUECKOU
CBSI3U  MEXKJy  HEOPraHMYECKMMHU  BEIIECTBAMH C  [OMOIIBID  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

chOpPMUPOBAHHOCTh ~ yYMEHHSI ~ PAacKpblBaTb  CYIIHOCTh:  OKHCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOIO OanaHca 3TUX
peakimii; peakuii HOHHOr0 OOMeHa MyTEM COCTABJICHHS UX MOJHBIX U COKPAIIEHHBIX
VMOHHBIX YpPaBHEHM; peaKkIUil THUIPOJM3a; pEeaklHil KoMIUIEKcooOpa3oBaHusa (Ha
pUMEpPE TMAPOKCOKOMILIEKCOB [IMHKA U AIIFOMUHUA);

c()OPMUPOBAHHOCTh ~ YMEHUSI  OOBSCHATH  3aKOHOMEPHOCTH  NPOTEKAHUS
XUMUYECKUX PpEAKIU C YYETOM HMX DHEPreTUYECKHX XAPAKTEPUCTHK, XapakTep
M3MEHEHHUsI CKOPOCTU XUMHUYECKOM peakliy B 3aBUCUMOCTHU OT Pa3IMYHbIX (PaKTOPOB, a
TAaK)KE€ XapaKTep CMEIICHHS XUMHUYECKOTO PABHOBECHS INOJI BIMSHUEM BHEIIHHX
BozaeiicTBuit (mpunnun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKUE PEAKIIMHU, JIEKAIIHNE B
OCHOBE MPOMBIIIJICHHOTO TMOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHakKa, OOLIUe HayyHbIE
MPUHLINIBI XUMHUYECKUX IIPOU3BOJICTB; 1€JIECO00Pa3HOCTh IPUMEHEHUS
HEOPraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLICHUS
PHUCK-TIONB3;

c(OpPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUN O METOJAaX HAyYHOTO MO3HAHUs
ABJICHUN TPUPOAbl — HAOJMIOACHHE, HU3MEpPEHHE, MOJACIUPOBAHUE, OSKCIEPUMEHT
(peanbHBI U MBICIIEHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS TPUMEHSTh
ATU 3HAHUA TpPU SKCHEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB U I OOBSICHEHUS
XUMUYECKUX SIBJICHUI, MMEIOIIMX MECTO B MPUPOJE, NMPAKTUYECKON NESITEIbHOCTH
YeJIOBEKA U B IIOBCETHEBHOW KU3HY;

c(OpPMUPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUH C
MOHSATUSIMU U TIPEICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB sl OoJiee
OCO3HaHHOTO MOHWMAHMS MaTEPUATILHOTO €MHCTBA MUDPA;

c(OPMUPOBAHHOCTh YMEHHMs MPOBOJUTH PACUEThl: C HCIOJIH30BAHUEM MOHITHIA
«MaccoBas J10J1s1 BEIIECTBA B pACTBOPE» U «MOJISIPHAS KOHIIEHTPALIUS); MACChI BELIECTBA
Wi 00bEMa ra3a o U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO U3
YYACTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO J3(¢deKTa peakuuu; 3HaYeHUs
BOJIOPO/IHOTO TIOKAa3aTessi pacTBOPOB KHUCIOT W IIEJIOYEH C HM3BECTHOM CTENEHbIO
AUCCOoIMaIu; Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CIIA OJIHO
W3 MCXOJHBIX BEUIECTB JAaHO B BHJIE PACTBOpPA C ONPEACIEHHOW MacCOBOW JOJEU
pPacTBOPEHHOIO BEIIECTBA WJIM JIaHO B H30bITKE (MMEET MPUMECH); IOJIM BbIXOJA
NPOJYKTa peakuu; 00bEMHBIX OTHOILICHU Ia30B;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO IUIAHUPOBAaTh M IMPOBOJUTH
XUMHUYECKUN SKCIIEPUMEHT (IIPOBEIEHUE PEAKIM MOHHOTO OOMEHa, MOATBEPKIACHHE



KaUE€CTBEHHOI'O0 COCTaBa HEOPTaHUYECKUX BEIIECTB, OMPEAECIEHUE CpPEIbl PACTBOPOB
BELIECTB C IMOMONIbI0 WHIAMKATOPOB, M3YYCHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XHMHWYECKOW pPEaKIMU, PEIUICHUE SKCIEPUMEHTAIBHBIX 3a/Jad II0 TeMaM
«Mertamney u «Hemeramib») ¢ coOnroAeHHEM MpaBuil 0€30MacHOro OOpalieHus ¢
BEILIECTBAMH U JIA0OPATOPHBIM O00OpPYAOBAHHEM, (POPMYIHPOBATH LIE€JIb UCCIEIOBAHUS,
NpPEICTaBIATh B pa3IMyHON (opme pe3ylbTaThl SKCIEPUMEHTa, AHAIM3UPOBATH U
OILICHUBATh UX TIOCTOBEPHOCTb;

c(hOpPMHUPOBAHHOCTh YMEHHMIA: COOJIIONATh TpaBWja IMOJH30BAHUS XHUMHYECCKOU
NOCyA0H U JIabopaTOpHBIM 000pyA0BaHUEM, OOPAIIICHHSI C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKUUSMH 1O BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB, YIKOJIOTHYECKU
11€J1€c000pa3HOro MOBEJACHUS B OBITY U TPYJOBOW JIEATEIBHOCTH B IIEJIAX COXPAHEHUS
CBOETO 3J0POBbs, OKPYXAIOLIEH NPUPOAHOW Cpelbl U AOCTHKEHUS €€ YCTOMYHMBOIO
pa3BUTHS, OCO3HABaTh OIMACHOCTh TOKCHYECKOIO JEWCTBUS Ha JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX HEOPraHNUYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis [T1K;

COPMUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBJISATh  LI€JICHANPABICHHBIH  IOUCK
XUMUYECKON WH(OpMAIMU B PA3IMYHBIX MCTOYHMKAX (Hay4yHas U y4dyeOHO-HayuyHas
JUTepaTypa, CpeacTBa MaccoBodM HHopmanuu, MHTepHEeT M apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYI0 MH(pOpMmanuio, nepepabarbiBath €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.






11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmenoBanue
Ne (undposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMmMbl padoThI padoThbI
pecypchbl
Pa3znea 1. TeopeTuueckue 0CHOBbBI XUMHH
CrpoeHue aToma.
[Tepuoanueckuii
3aKOH U bubmuorexa [JOK
11 [Tepuonuueckas 9 https://m.edso00.ru
' cucreMa bubmuorexa POIII
XUMHYECKUX https://resh.edu.ru
anemeHToB Jl. U.
Menpeneena
Crpoenue bubnuorexa [JOK
12 BEIIECTBA. 11 1 https://m.edsoo.ru
' MHoroo6pa3ue bubnuorexa POIII
BEIIESCTB https://resh.edu.ru
bu6mmoreka [JOK
13 XUMHYECKHE 19 1 3 https://m.edsoo.ru
peakuuu bubnuotexa POIII
https://resh.edu.ru
Uroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
bu6mmoreka [IOK
https://m.edsoo.ru
. H 1 1
2.1 CMETAILIbL 3 3 bubanorexa POII
https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
2.2 M 23 1 2
TRt bubanorexa POIII
https://resh.edu.ru
Hroro mo pazaeny 54
Paznea 3. Xumud u Knu3HbL
Mertobt bubmuoreka [JOK
31 MO3HaHUs B 9 https://m.edsoo.ru
' XUMUU. XUMHS U bubanorexa POII
JKU3Hb https://resh.edu.ru
Hroro no pazneny 9



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10 102
I[TPOTPAMME



11 KITACC
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a
Ni B Kowr Ipak
n Tema c poJib THUEC DJIeKTpOHHbIe HH(ppoBbIE
| ypoka e HbIE KHe qul o0pa3oBaTejibHbIE PeCypPChI
1| r paoo pador st
0 ThI bl
[Ipesenranus
(MHD®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-sostav-atomnogo-yadraizotopi-
AToMm sostoyanie-elektrona-v-atome-klass-587955.html
Cocras Buneoypok: http://school-collection.edu.ru/
Ypok
ATOMHBIX )
azep (POL):https://resh.edu.ru/subject/lesson/6479/
N — YpOK(HKJIacc).https_.//\{\_/W\_/v.vakIass.ru_/p/_hlml|a/1
it 1-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/sovremennaia-model-stroeniia-atoma-
3JICMEHT. 6936621
H3oTonbl Vpox (Lludposas
oubnuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-
himichesk1/article
Crpoenue
SJICKTPOHH yp()K
bIX (AKmnacc):https://www.yaklass.ru/p/himija/11-

2 000JI04UEK 1 klass/osnovnye-poniatiia-i-zakony-khimii-
aTOMOB, 6931691/sostoianie-i-raspredelenie-elektronov-v-
KBaHTOBBIC atome-d-orbitali-6931775
qyycia
Knaccudu Buneoypoxk(MHTEPYPOK):

Karms https://interneturok.ru/lesson/chemistry/11-
XHUMHYECK klass/bstroenie-atoma-periodicheskij-

3 X 1 zakonb/stroenie-atoma
AJIEMEHTOB Ypok(AKmnace):https://www.yaklass.ru/p/himija/1
(s-, p-, d-, 1-klass/osnovnye-poniatiia-i-zakony-khimii-

f- 6931691/kharakteristika-khimicheskogo-elementa-

3IIEMEHTBI) po-ego-polozheniiu-v-periodiches_-6585752
[IpesenTanus

Pacnpenen (MH®OYPOK):https://infourok.ru/prezentaciya-

4 CHHUE 1 po-himii-na-temu-periodicheskij-zakon-
3JIEKTPOHO raspredelenie-elektronov-po-energeticheskim-

B IO urovnyam-i-podurovnyam-11-klass-5607311.html
Ypoxk (Hudposas



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
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
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://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
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/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html

ATOMHBIM oubnmoreka):https://app.onlineschool-1.ru/11-

opouTansIM klass/himiya/osnovnye-svedeniya-0-stroenii-
al/article

OneKTpoH

HBIC

KOH(HUTYD

arnuun

aTOMOB Ypox (Hudposas

3JIEMEHTOB oubnmoreka):https://app.onlineschool-1.ru/11-

B klass/himiya/periodicheskaya-sistema-

OCHOBHOM himichesk/article

n

BO30YK ¢

HHOM

COCTOsSHUN

DNeKTpoH

HBIC H

KoHHIYD pEe3CHTAIH . _

B— (MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-

HOHOB.

3 uroven-1243733.html

FICKTPOOT Bujteoypox:http://school-collection.edu.ru/

pHUIaTeNbH

OCThb

[Tepnoanu

€CKHUI

3aKOH U

Ilepuoauu

eckas

e —— [IpesenTanus . -

S ——— (I/IHCD_OYP(_)K):https.//mfourok.ru/prezentacwa-

X periodicheskiy-zakon-klass-2508756.html
Buneoypok:http://school-collection.edu.ru/

3JIEMEHTOB -

nu Ypok(AKmace):https://www.yaklass.ru/p/himija/1

S 1-klass/osnovnye-poniatiia-i-zakony-khimii-

Mennenee . - . . .
6931691/periodicheskii-zakon-i-periodicheskaia-

Ba, CBA3D C sistema-khimicheskikh-elementov-_-6948490

COBpEMEHH

on

TeopHuein

CTPOCHUS

aTOMOB

3aKoHOME
[IpesenTanus

pHOCTH

HN3MCHCHUA

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



https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
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
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html

CBOMCTB po-teme-pshe-d-imendeleeva-klass-3247664.html
XUMHYECK Buneoypok:http://school-collection.edu.ru/
ux VYpox(AKnacc):https://www.yaklass.ru/p/himija/1
37IEMEHTOR 1-klass/osnovnye-poniatiia-i-zakony-khimii-
. 6931691/zakonomernosti-izmeneniia-svoistv-
06pasyem elementov-i-ikh-soedinenii-po-perioda_-6957324
bIX UMHA
IPOCTBIX U
CJIOKHBIX
BCIICCTB
110
Irpyniiam u
nepuogam
E;:HTI::[;T Ypok(AKmnacce):https://www.yaklass.ru/p/himija/1
T 1—k|ass/osnovnve—poqiatiia—_i—z_akonv—khimii—

N 6931691/kharakteristika-khimicheskogo-elementa-
© 3HatmH po-ego-polozheniiu-v-periodiches -6585752
110 TEMC
Buael
XUMHUYECK
oif CBAI3IL [Ipesenranus
MexaHmsm (MH®OYPOK):https://infourok.ru/prezentaciya-
- k-uroku-himii-v-klasse-valentnie-vozmozhnosti-
obpasopan atomov-stepen-okisleniya-282695.html
st Buneoypok:http://school-collection.edu.ru/
KOBaJICHTH Brreoypox
o (I/IHTEPYPOK):https:/_/interneturok_.ru/_ Iesson_/_ch
Bogopos emlstrvlll-klass/bstroen|e-atoma-per|0d|chesk||-

zakonb/valentnye-vozmozhnosti-atomov-
ai CBA3D. himicheskih-elementov
Mexmoute Vpok
KYIUIpHbIE. (PDII):https://resh.edu.ru/subject/lesson/6332/
B3auMOJICHU
CTBUA
BasleHTHOC [IpesenTanus
—_ (MH®OYPOK):https://infourok.ru/prezentaciya-
BATCHTHEIC himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
BO3MOKHO Buneoypok:http://school-collection.edu.ru/
- Ypok(AKmnace):https://www.yaklass.ru/p/himija/1
ATOMOB. 1-klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/elektronnaia-priroda-i-tipy-

Ces3p khimicheskoi-sviazi-elektrootritcatelnost-6926170
3JzeKTp0HH Bunieoypok
o (MHTEPYPOK):https://interneturok.ru/book/che
CTPYKTYpPbI mistry/11-klass/himiya-11-klass-rudzitis-g-e#



https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
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
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/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
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
http://school-collection.edu.ru/
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
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
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
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
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

MOJIEKYJI C

ux

reoMeTpuy

€CKUM

CTPOCHHEM

IIpencrasn

CHISL O Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch

KOMILJICKC ) . . . o
emistry/11-klass/btipy-himicheskih-svyazejb/tipy-

HBIX . . 9

SE— kristallicheskih-reshetok Ypok ¢ mpe3eHTanuei
(MH®OYPOK)(https://infourok.ru/urok__prezent

AX: coctap aciya_po_himii_na_temu_kompleksnye soedineni

1 ya_11_klass-589677.htm)

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

ypa

BemecTBa

MOJIEKYJISIP

HOTO 1 Vpox(SIKmacc):https://www.yaklass.ru/p/himija/1

HCMOJICKY 1-klass/khimicheskaia-sviaz-i-stroenie-

JIAPHOTO veshchestva-6927604/tipy-kristallicheskikh-

CTPOEHUSI. reshetok-6926175

Tunsr https://www.yaklass.ru/p/himija/11-

KPHUCTAILIA klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

YeCKHX 6927604/zavisimost-fizicheskikh-svoistv-

PELLETOK 1 veshchestv-ot-tipa-kristallicheskoi-res_-6926176

CBOMCTBaA

BEIIIECTB
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-dispersnie-sistemi-klass-
3453293.html Buaeoypox: http://school-

[Tonsitre o collection.edu.ru/

AUCIIEPCH Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1

BIX 1-klass/khimiia-rastvorov-7109506/dispersnye-

CHUCTEMaAX. sistemy-smesi-6980590 Buneoypok

IIpencrasn (MHTEPYPOK):https://interneturok.ru/lesson/ch

C€HHE O emistry/11-klass/brastvory-i-ih-koncentraciya-

KOJUTOVTH dispersnye-sistemy-elektroliticheskaya-

BIX dissonaciya-gidrolizb/fazovye-sostoyaniya-

pacTBopax veschestv-dispersnye-sistemy-sposoby-

vyrazheniya-kontsentratsii Ypox (L{u¢posas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypox
(POII0):https://resh.edu.ru/subject/lesson/4939/



https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-dispersnie-sistemi-klass-

VCTHHHBIE 3453293.html Buaeoypox: http://school-

PACTBODHI: collection.edu.ru/

HACHITIICHH Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/l

e 1 1-klass/khimiia-rastvorov-7109506/dispersnye-

HEHACHIIIE sistemy-smesi-6980590 Buneoypok

_— (MHTEPYPOK):https://interneturok.ru/lesson/ch

’ emistry/11-klass/brastvory-i-ih-koncentraciya-

PacTBOpuM dispersnye-sistemy-elektroliticheskaya-

OCTE. dissonaciya-gidrolizb/fazovye-sostoyaniya-

Kpucranio veschestv-dispersnye-sistemy-sposoby-

TUApaThl vyrazheniya-kontsentratsii Ypoxk (ILludpoBas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypox
(POIL):https://resh.edu.ru/subject/lesson/4939/

CriocoOmr

BBIPAKCHU IIpe3enTanus

A (MH®OYPOK):https://infourok.ru/prezentaciya-

KOHILIEHTpa po-himii-rastvori-sposobi-virazheniya-

1002071 koncentracii-rastvora-i-veschestva-2507208.html

pacTBOPOB

Pemienue

3a/1a4 ¢

HCII0JIb30B

aHUEM

TTOHSATHAN

"MaccoBas

OIS Pemry ET"D:https://ege.sdamgia.ru/

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

HOTO

BelecTna"

"MoJsipHas

KOHIIEHTpa

"

Knaccudpu

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

HOMCHKIJIAT [Ipe3enTtanus

ypa (MH®OYPOK):https://infourok.ru/prezentaciya-

HEOpPraHuy po-himii-klass-geneticheskaya-svyaz-himicheskih-

€CKUX soedineniy-1236894.html

BC€IICCTB



https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Cucremar
H3aLusa 1
0000111EHN
€ 3HaHHI
10 TEME

Kontposs
Has pabora
110 TeMam
"CtpoeHue
aToma.
Ilepuoanu
€CKUM
3aKOH U
Ilepuoanu
eckas
cucreMa
XUMUYECK
ux
3JIEMEHTOB

L.

Menpenee
Ba",
"Ctpoenue
BEIIIeCTBA.
MHuoroo0p
asue

BelecTs"

Kinaccugu
Karus
XUMHUYECK
ux
peakuuii B
HEOpraHuy
€CKOM 1
OpraHnyec
KOM
XUMUH.
3aKkoH
COXpaHEHU
s1 MacChl
BEILIECTB;
3aKOH
COXpaHEHHU
AU

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/bklassifikaciya-himicheskih-
reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy

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

[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-
11-klass-klassifikaciya-himicheskih-reakcij-
5540433.html Buaeoypox:http://school-
collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1
1-klass/khimicheskaia-Kinetika-
6995740/klassifikatciia-khimicheskikh-reaktcii-po-
raznym-priznakam-6964758 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/bklassifikaciya-himicheskih-
reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy Ypok
(Iluppoas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/klassifikaciya-himicheskih-



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://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.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-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
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://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article

IIpeBpalle reakcb/article Ypoxk

HUS (POIII):https://resh.edu.ru/subject/lesson/4938/

SHEPrUuu

npu

XUMHUYECK

ux

peaKIusax

TeroBbie

3 dexTh

XUMHUYCCK Ypox(AKnacc):https://www.yaklass.ru/p/himija/l

ux 1-klass/khimicheskaia-kinetika-6995740/teplovoi-

peaKuuu. effekt-khimicheskoi-reaktcii-termokhimicheskie-

Tepmoxum uravneniia-6964761

WYECKUE

ypaBHEHUS

Beruucien

U 110

YpaBHEHUA

M

XUMHUYECK

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

peaxkuuii u

TEPMOXHM

NYECKUM

YpaBHEHUA

M
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-

CkopocTb po-himii-na-temu-skorost-himicheskih-reakciy-

XHUMHUIECK klass-1040626.html Buzneoypoxk: http://school-

oit collection.edu.ru/

peaKIvH, Ypok(AKace):https://www.yaklass.ru/p/himija/1

o 1-klass/khimicheskaia-kinetika-6995740/skorost-

SABHCHMOC khimicheskoi-reaktcii-faktory-vliiaiushchie-na-

5 OT skorost-reaktcii-6964759 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch

PASTEEEEE emistry/11-klass/bklassifikaciya-himicheskih-

x reakcijb/skorost-himicheskoy-reaktsii Ypoxk

e rions
oubnmoreka):https://app.onlineschool-1.ru/11-

Katajmsar klass/himiya/skorost-himicheskih-reakcij3/article

Op»I https://app.onlineschool-1.ru/11-

klass/himiya/obratimost-himicheskih-
reakcijl/article



https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.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
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article

T'omorenn

bIC U

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

HBIC

peakIuu

IIpakTruec

Kas pabota

Ne 1 mo

TeMe

"BiusiHne [IpesenTanus

Ppa3JInYHBI (MH®OYPOK):https://infourok.ru/prezentaciya-

X uroka-himii-v-klasse-faktori-vliyayuschie-na-

(akTopos skorost-himicheskih-reakciy-3516838.html

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

CKOPOCTH

XUMHYECK

o

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

O6paTiMbI collection.edu.ru/

en Ypok(AKmace):https://www.yaklass.ru/p/himija/1

HeoGpaTH 1-I§Ia_ss/khim_icheska?§-kinetika—§_99_5740/s_korost-

I khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759 Buneoypok

peaKkiIuu. :

X UMHCCK (MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/bklassifikaciya-himicheskih-

0¢ reakcijb/skorost-himicheskoy-reaktsii Ypok

paBHOBECHU
(Ludposas

© oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-
klass/himiya/obratimost-himicheskih-
reakcijl/article

IIpakTruec

Kas pabora

Ne 2 mo VYpox(SIKnacc):https://www.yaklass.ru/p/himija/1

TeMe 1-klass/khimicheskaia-kinetika-

"Bausaue 6995740/khimicheskoe-ravnovesie-printcip-le-

Ppa3Iu4HbI shatele-6984763

X

(dhakTOopoB



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
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
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763

Ha

IIOJIOKECHHU

e

XUMHNYECK

oro

paBHOBeCH

51"

[Ipe3enTtanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-

OmekTpon elektroliticheskaya-dissociaciya-klass-

urTrHecKas 3049118.html Buneoypoxk: http://school-

JIACCOITHAIL collection.edu.ru/

YL Vpok(SAKmnacc):https://www.yaklass.ru/p/himija/l

CurnbHble 1-klass/khimiia-rastvorov-

u ciadble 7109506/elektroliticheskaia-dissotciatciia-

3JIEKTPOJIU vodorodnyi-pokazatel-ph-rastvora-7048767

THI. Buneoypok

Crenenn (MHTEPYPOK):https://interneturok.ru/lesson/ch

JTUCCOLIHALT emistry/11-klass/brastvory-i-ih-koncentraciya-

0 dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-

Hounoe elektroliticheskaya-dissociaciya-klass-

TIpOU3BCAC 3049118.html Buneoypox: http://school-

HHUC BOJBIL. collection.edu.ru/

Cpena Vpok(SAKnacce):https://www.yaklass.ru/p/himija/1

BOJHBIX 1-klass/khimiia-rastvorov-

PpacTBOpOB. 7109506/elektroliticheskaia-dissotciatciia-

Bonopoan vodorodnyi-pokazatel-ph-rastvora-7048767

1374 Buneoypok

roKasarel (MHTEPYPOK):https://interneturok.ru/lesson/ch

» (pH) emistry/11-klass/brastvory-i-ih-koncentraciya-

pacTBopa dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

I'mpponus

COIeH. Buneoypok

Peakium, (MHTEPYPOK):https://interneturok.ru/lesson/ch

MIPOTEKaro emistry/11-klass/brastvory-i-ih-koncentraciya-

IYe B dispersnye-sistemy-elektroliticheskaya-

pacTBopax dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-

ANEKTPOIU rastvorov-vodorodnyy-pokazatel

TOB



https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel

Ypox(AKnacc):https://www.yaklass.ru/p/himija/l
1-klass/khimiia-rastvorov-7109506/qgidroliz-solei-
7126690

IIpakTruec
Kast pabota
Ne 3 o
TEME
"XumMuuec .
. Buneoypok:http://school-collection.edu.ru/
KA
peakIuu B
pacTBopax
AJIEKTPOIIN
TOB"
OKHCIHTe Ypok(AKmnacce):https://www.yaklass.ru/p/himija/1
BHO- 1-klass/okislitelno-vosstanovitelnye-protcessy-
7170109/0okislitelno-vosstanovitelnye-svoistva-
BOCCTaHOB
nemetallov-7164468 IIpe3enTanus
WTEJILHBIE ) )
(MH®OYPOK):https://infourok.ru/prezentaciya
peaKIvu. . ; ,
. okislitelno-vosstanovitelnye reakcii 11 klass-
Baxxneim
481851.htm Buneoypox: http://school-
ue .
collection.edu.ru/ Ypoxk (Lludposas
OKHCJIUTEI .
oubnuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
BOCCTAaHOB https://app.onlineschool-1.ru/11-
HTCIIA klass/himiya/elektroliz-rasplavov-i-rastvorl/article
[IpesenTanus
Meron (MHD®OYPOK):https://infourok.ru/prezentaciya
3JICKTPOHH okislitelno-vosstanovitelnye reakcii 11 klass-
oro 481851.htm Buneoypoxk: http://school-
(37IEKTOHH collection.edu.ru/ Ypoxk (Lludgpoas
0- oubnmoreka):https://app.onlineschool-1.ru/11-
HWOHHOTO) klass/himiya/okislitelno-vosstanovitelnye7/article
OataHca https://app.onlineschool-1.ru/11-
klass/himiya/elektroliz-rasplavov-i-rastvorl/article
DIeKTPOI
H3 - -
Ypok(AKmnace):https://www.yaklass.ru/p/himija/1
pacTBOpOB L )
0 1-klass/okislitelno-vosstanovitelnye-protcessy-
7170109/elektroliz-rasplavov-i-rastvorov-7161829
pacIiaBoB
BEILIECTB
Penrenue
3amay .
g Pemry EI'D:https://ege.sdamgia.ru/
pa3IUIHbI

X THIIOB



https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://ege.sdamgia.ru/

Pemenune
3a7a4
Pa3JIMYHbI
X THIIOB

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

Cucremar
H3aLusI U
0000111EHN
€ 3HaHHI
10 TEME
"Xumuaec
KHE
peakiuu"

KonTtpomns
Has pabora
10 TEME
"Xumuaec
KUe
peakiuu"
ITonoxxenu
e
HEMETAILIO
BB
[Teproanu
€CKoit
CHCTEME
XHUMUYECK
ux
3JIEMEHTOB
. .
Menpenee
Ba U
0COOEHHOC
™
CTPOEHUS
HX aTOMOB.
dusnueck
He
CBOMCTBa
HEMETAILIO
B

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/bklassifikaciya-himicheskih-
reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy

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

[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-nemetalli-klass-2669698.html
Buneoypok:http://school-collection.edu.ru/
VYpox (ILludporas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/5939/

Amotpon
ust
HEMETalIo

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



https://ege.sdamgia.ru/
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://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html

B (Ha
npuMepe
KHCIIOpOJia
, CepBl,
dbocdopa u
yriepojia)
Bonopon:
MoJTyuyeHue
:
buznIecKu
eu
XUMHUYECK
ue
CBOICTBA.
lunpunast

po-himii-nemetalli-klass-2669698.html
Buneoypok:http://school-collection.edu.ru/
Ypoxk (L{udposas
ouomoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5939/

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

T"amorensr:
HaX0XKICH
ue B
pHUpoJIe,
CITIOCOOBI
MOJTy4eHUs
)
buznuecku
eu
XAMHYECK
ue
CBOMCTBaA

I'anorenon
OJ0POBI.
Baxxnaenmt
ne
KHCJIOPOJC
oJepKaIm
e
COCJIMHEHU
a
rajoreHoB

Jlaboparop
HBIC 1N
IIPOMBIIILI
CHHBIC
CrocoObI
MOy YCHUS

Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1
1-klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030

Ypok(AKmace):https://www.yaklass.ru/p/himija/1
1-klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030

Ypoxk(SAKmnacc):https://www.yaklass.ru/p/himija/1
1-klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030



https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
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://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://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

raJIOr€HOB.
[Ipumenen
ue
raJIoreHoB
U UX
COCIMHEHU

v

u

[IpakTuuec
Kas pabota
Ne 4.
Pemenue
JKCIIEpUME
HTaJIbHBIX
3a/1a4 1o
TeMe
"T"anorensl

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

Kucnopon:
nmabopatop
HBIE U
TTPOMBIIILIT
€HHbIC
CIIoco0bI
MOJTy4eHUs
,
buznIecKu
eu
XUMHUYECK
ue
CBOWCTBA.
O30H.
[Ipumenen
ue
KHCII0poJia
1 030Ha

Oxcuansl 1
MIEPOKCHU]T
bl

Ypox(Sxmacc):https://www.yaklass.ru/p/himija/l
1-klass/kharakteristika-nemetallov-
7269055/nemetally-via-gruppy-7265029/re-
b0ec05¢3-9505-4e21-afe0-9ebldda3d2b4

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/osnovnye-klassy-soedineniy-ih-
svoystva-i-tipichnye-reaktsii/oksidy

Pemenune
3amad
pa3IuYHbL
X THIIOB

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
sera-i-ee-soedineniya-klassi-825447.html



https://ege.sdamgia.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html

Cepa:

HaXO0XIeH
HE B
[IpezenTtanus
npupone, . .
CIIOCOBEL (MH®OYPOK):https://infourok.ru/prezentaciya-
sera-i-ee-soedineniya-klassi-825447.html
OJTy4YCHUS
Buneoypok
' (MHTEPYPOK):https://interneturok.ru/lesson/ch
dusnueckn . .
emistry/11-klass/osnovnye-metally-i-
eu :
nemetally/kislorod-sera
XUMHNYCCK
nue
CBOMCTBA
Ypok
CepoBoji0 )
po (MH®OPMYPOK):https://infourok.ru/rabochaya
. 1: umb -tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-
¥ A serovodorod-sulfidy-11-klass-6532221.html
Kucnopon
coziepKall
ue
Ypok
COEINMHEHHT _
1 cepiI (MH®OYPOK):https://infourok.ru/konspekt-
) dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-
OcobeHHo X X o
uchashihsya-kislorodnye-soedineniya-sery-11-
e Klass-6532430.html
CBOMCTB
CEepHOM
KHUCJIOTHhI
IIpakTruec
Kas pabora
Ne 5.
Pemenne
JKCTIEpUME
HTaJIbHBIX Pemry ET"D:https://ege.sdamgia.ru/
3a1ay 1o
TEME
"Cepa u eé
COEINHEHHT
H"
A3or: Buneoypok:http://school-collection.edu.ru/
HaXO0XJeH Buneoypok(MHTEPYPOK):https://interneturok.
e B ru/lesson/chemistry/11-klass/osnovnye-metally-i-
IIPUPOJIE, nemetally/azot IIpe3enranus
CrocoObI (MH®OYPOK):https://infourok.ru/prezentaciya-

IMMOJIYYCHHA

azot-i-ego-soedineniya-klassi-825492.html



https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
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://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html

buznIecKu
e

XUMHUYECK

ue

CBOWCTBA.

AMMuak,

HUTPUIBL

Kucnopon

coJieprKaly

e [Ipesenranus

P ———— (MH®OYPOK):https://infourok.ru/prezentaciya-

- po-himii-na-temu-azot-i-fosfor-6051540.html

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

ot Ypox(AKJlacc):https://www.yaklass.ru/p/himija/

. 11-klass/kharakteristika-nemetallov-

CBOHCT]E 7269055/nemetally-va-gruppy-7265028

a30THOU

KHUCIIOTHI

Ipumenen [IpesenTanus

ue a3oTa u (MH®OYPOK):https://infourok.ru/prezentaciya-

€ero po-himii-na-temu-azot-i-fosfor-6051540.html

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

178 Ypok(AKmnacce):https://www.yaklass.ru/p/himija/l

A30THBIE 1-klass/kharakteristika-nemetallov-

ynoOpeHust 7269055/nemetally-va-gruppy-7265028

Docdop:

HaXO0XJEH

ue B

pHUpoJe,

CIOCOGEL [IpesenTanus

Oy A (MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-azot-i-fosfor-6051540.html

&)queCKH Buneoypok:http://school-collection.edu.ru/

el Ypox(AKmnacc):https://www.yaklass.ru/p/himija/l
1-klass/kharakteristika-nemetallov-

EZMH%CK 7269055/nemetally-va-gruppy-7265028

CBOWCTBA.

Dochunpt

u ¢hochun

Oxkcuabl [IpesenTarmus

docdopa, (MH®OYPOK):https://infourok.ru/prezentaciya-

docdopco po-himii-na-temu-azot-i-fosfor-6051540.html

JepIKaIiue

Buneoypok: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
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/

KHUCJIOTBI. Ypox(AKnacc):https://www.yaklass.ru/p/himija/l

Comn 1-klass/kharakteristika-nemetallov-

dochopro 7269055/nemetally-va-gruppy-7265028

M KHCJIOTHI

[Ipumenen

ue [Ipe3enTanus

ocdopa u (MH®OYPOK):https://infourok.ru/prezentaciya-

ero po-himii-na-temu-azot-i-fosfor-6051540.html

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

. Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/l

Dochopu 1-klass/kharakteristika-nemetallov-

BIE 7269055/nemetally-va-gruppy-7265028

yao0peHust

[IpakTryec

Kas pabota

Ne 6.

Permerue [IpesenTanus

SKCTIEpIME (MH®OYPOK):https://infourok.ru/prezentaciya-

HTATEHBIX k-uroku-elementi-ivgruppi-glavnoy-podgruppi-

3124 110 2533214.html Buneoypox:http://school-

Tene collection.edu.ru/ o

"Asor i (HKnacc):httpg/{www.vaklass.ru/p/hlml ja/11-
klass/kharakteristika-nemetallov-

(bocop u 7269055/nemetally-iva-gruppy-7265027

ux

COCIMHEHH

;["

Yraepon:

HaXO0XJICH

nc B

IPUPOJIE,

ATTOTPOTTH [Ipe3enTanus

— (MH®OYPOK):https://infourok.ru/prezentaciya-

MomHbHKa k-uroku-elementi-ivgruppi-glavnoy-podgruppi-

- 2533214.html Buaeoypox:http://school-

FAT— collection.edu.ru/
Ypok(AKmace):https://www.yaklass.ru/p/himija/1

cu 1-klass/kharakteristika-nemetallov-

XUMHHCCK 7269055/nemetally-iva-gruppy-7265027

ne

CBOMCTBA,

MIpUMEHEH

ne

Oxcnp [IpesenTanus

yraepoaa(l (MH®OYPOK):https://infourok.ru/prezentaciya-



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

I), okcun k-uroku-elementi-ivgruppi-glavnoy-podgruppi-
yrnepo;[a(l 2533214.html BI/IIIeoypOKthtQZ//SChOO|-
V), collection.edu.ru/
yroybHas Ypok(AKmnace):https://www.yaklass.ru/p/himija/1
KHCIIOTA W 1-klass/kharakteristika-nemetallov-
- 7269055/nemetally-iva-gruppy-7265027
Pemienue
sadat Pemry EI'D:https://ege.sdamgia.ru/
pa3I4HbI
X TUIIOB
Kpemnnii:
HAXO0XJICH
ue B [Ipe3enTanus
[Ipupone, (MH®OYPOK):https://infourok.ru/prezentaciya-
CHOCOObI k-uroku-elementi-ivgruppi-glavnoy-podgruppi-
MOy ICHUS 2533214.html Buneoypox:http://school-
, collection.edu.ru/
dusnaeckn Ypok(AKnace):https://www.yaklass.ru/p/himija/1
eu 1-klass/kharakteristika-nemetallov-
XUMUYECK 7269055/nemetal IV‘lva'quDDV'7265027
ue
CBOMCTBA
[Ipesenranus
Oxcnn (MH®OYPOK):https://infourok.ru/prezentaciya-
kpeMHusi(1 k-uroku-elementi-ivgruppi-glavnoy-podgruppi-
V), 2533214.html Buneoypox:http://school-
KpEMHHEBA collection.edu.ru/
s KUCJIOTA, Ypok(AKmnace):https://www.yaklass.ru/p/himija/1
CUJIMKATBI 1-klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027
[IpumeHen
ne [IpesenTanus
KpECMHUS U (MH®OYPOK):https://infourok.ru/prezentaciya-
ero k-uroku-elementi-ivgruppi-glavnoy-podgruppi-
COEUHEHU 2533214.html Buneoypox:http://school-
n. Ctekno, collection.edu.ru/
ero Ypox(AKmnacc):https://www.yaklass.ru/p/himija/l
MOJIy4eHUE 1-klass/kharakteristika-nemetallov-
, BHIBI 7269055/nemetally-iva-gruppy-7265027
CTeKJa
Pemenue

3a1a4

Pemry EI'D:https://ege.sdamgia.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
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/
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-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://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-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://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-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/

Ppa3JInYHbL
X TUIIOB

Cucremar
A3alus u
00001IeH!
¢ 3HaHui
10 TEME
"Hemerann

bI

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

Kontposs
Has pabora
1o TeMe
"Hemerann

bI

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

Ananus
pe3yabTaT
OB
KOHTPOJIbH
o
paboThI,
KOPPEKIIUS
omuboK
ITonoxxenu
e
METaJIoB
B
[Teproanu
€CKoit
CHCTEME
XHMUYECK
nX
3JIEMCHTOB

OcobeHHO
CTH
CTPOCHUS
3JIEKTPOHH
BbIX
000I104€EK
aTOMOB
METAJIJIOB

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

Buneoypok:http://school-collection.edu.ru/
Ypox(Sxmacc):https://www.yaklass.ru/p/himija/l
1-klass/kharakteristika-metallov-7200709/metally-
obshchie-svoistva-metallov-7183914 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/bfazovye-sostoyaniya-vewestv-
dispersnye-sistemy-chistye-vewestva-i-smesi-
istinnye-rastvory-sposoby-v/elektroliz Ypox
(Hudposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article

O6mmue
buznuecku

Buneoypok :http://school-collection.edu.ru/
Ypok(AKmace):https://www.yaklass.ru/p/himija/1



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914

€ CBOICTBA 1-klass/kharakteristika-metallov-7200709/metally-

METaJIJIOB. obshchie-svoistva-metallov-7183914 Buneoypok

[Ipumenen (MHTEPYPOK):https://interneturok.ru/lesson/ch

He emistry/11-klass/bfazovye-sostoyaniya-vewestv-

METAILIOB dispersnye-sistemy-chistye-vewestva-i-smesi-

B GBITY 1 istinnye-rastvory-sposoby-v/elektroliz Ypok

TEXHUKE (Iludpposas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article
Ypox(PDII):https://resh.edu.ru/subject/lesson/49

Crutasel 61/ IIpesentanus (MHOOYPOK):

METAJLJIOB. https://infourok.ru/prezentaciya-na-temu-

Koppo3zus elektrohimicheskij-ryad-napryazhenij-metallov-

METAJLJIOB 4703809.html Buneoypok:http://school-
collection.edu.ru/
Ypox(PI11):https://resh.edu.ru/subject/lesson/49

Pemenne 61/ IIpesentamus (MHOOYPOK):

3a1a4 https://infourok.ru/prezentaciya-na-temu-

Pa3JIMYHbI elektrohimicheskij-ryad-napryazhenij-metallov-

X TUIIOB 4703809.html Buneoypox:http://school-
collection.edu.ru/

DneKTpox

NMHUYCCKU

W psn

HaIpsOKEH

15071 .
Pemry EI'O:https://ege.sdamgia.ru/

METaJIOB.

Ob6mue

CIoco0bI

MOJTy4YECHUS

METaJIIOB

Obmas [Ipesenranus

XapaxrTepu (MH®OYPOK):https://infourok.ru/prezentaciya-

cTHKa po-himii-na-temu-metalli-gruppi-glavnoy-

MCTaJLIOB podgruppi-1919665.html Bugeoypox:

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

TPYIIIBI Ypox(AKmnacc):https://www.yaklass.ru/p/himija/l

Hepnoan4 1-klass/kharakteristika-metallov-

€CKOM 7200709/0bshchaia-kharakteristika-metallov-ia-

CHUCTEMBI iila-grupp-7183916

XUMHYECK Buneoypok(MHTEPYPOK):https://interneturok.

X ru/lesson/chemistry/11-klass/osnovnye-metally-i-

3IIEMEHTOB nemetally/metally-i-ih-svoystva-schelochnye-

. Hatpwuii u

metally-schelochnozemelnye-metally-alyuminiy



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://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.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
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
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
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
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://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy

KaJIUiL:
MOJTyYCHHE
,
buznIecKu
e
XUMHUYECK
ue
CBOMCTBA,
MPUMCHEH
ue
MPOCTBIX
BCIIICCTB U
ux
COCIIMHECHU

v

u

OOmas
XapakTepu
CTHKA
METAaJLJIOB
HA-
TPYTIIIBI
[Teproanu
eCKoM
CHCTEMBI
XAMHYECK
ux
3JIEMEHTOB
. Marauit
u
KaJIbITHIA:
MOJTydeHUE
buznyecku
eu
XAMHYECK
ue
CBOMCTBA,
MIPUMCHCH
ne
MPOCTHIX
BEILIECTB U
ux
COCAUHEHH

v

u

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-metalli-gruppi-glavnoy-
podgruppi-1919665.html Buaeoypoxk:
http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1
1-klass/kharakteristika-metallov-
7200709/obshchaia-kharakteristika-metallov-ia-
ilia-gqrupp-7183916
Buneoypoxk(MHTEPYPOK):https://interneturok.
ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy



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

[IpesenTanus

Kécrkocr (MH®OVYPOK):https://infourok.ru/prezentaciya-

b BOJBI U k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-

CITIOCOOBI 453702.html

ed Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/1

yCTpaHEHHU 1-klass/kharakteristika-metallov-

q 7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154

AnmomMuHn

H:

IIOJIy4CHHC Ypok(AKmnacce):https://www.yaklass.ru/p/himija/1

, 1-klass/kharakteristika-metallov-

bu3IecKu 7200709/0bshchaia-kharakteristika-metallov-ia-

eu iilia-grupp-7183916/re-6¢c74465-dfa5-4f80-9339-

XHMHYECK a20ef511dc62 Ipesenrarus

ue (MH®OYPOK):https://infourok.ru/prezentaciya-

CBOJCTBA, na-temu-alyuminij-11-klass-4710727.html

MNPUMEHEH

ne

AmopotepH

bIC

CBOMCTBaA

OKCHJa 1

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

a Buneoypoxk(MHTYPKPOK):https://interneturok.

aITFOMMHUS ru/book/chemistry/11-klass/himiya-11-klass-

: rudzitis-g-e#

TUIPOKCOK Ypox(POI1I):https://resh.edu.ru/subject/lesson/49

OMILIEKCHI 60/

AJTFOMHUHUSL

, UX

MIPUMEHEH

ue

Pemenne

Janat Pemry ET"D:https://ege.sdamgia.ru/

pa3Iu4HbI

X THUIIOB

IIpakTruec

Kas pabota ) o 3

Ne7. Vpok:https://kopilkaurokov.ru/himiya/presentacii/
rieshieniie-ekspierimiental-nykh-zadach-po-

Pemenne .
tiemie-mietally Buneoypox:http://school-

JKcriepume collection.edu.ru/

HTaJbHBIX

3aaad 110



https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.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://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://ege.sdamgia.ru/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TEMC

"MeTaisl

T'JIAaBHBIX

noarpymnm"
[Ipesenranus
-https://multiurok.ru/files/priezientatsiia-na-tiemu-

Obmas mietally-pobochnykh-podgh.html

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

crika Buneoypok

METaILIoB (MHTEPYPOK):https://interneturok.ru/lesson/ch

MOOOYHBIX emistry/11-klass/osnovnye-metally-i-

HOATPYIIIT nemetally/perehodnye-metally

(b-rpymm) https://interneturok.ru/lesson/chemistry/11-

Iepunonnu klass/osnovnye-metally-i-nemetally/perehodnye-

€CKoit metally

CHCTEMBI Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/l

XUMUYECK 1-klass/kharakteristika-metallov-7200709/khrom-

X marganetc-7224312

3TeMEHTOB https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310
[Ipesenranus
-https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html

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

e u Buneoypok

XUMHUYECK (MHTEPYPOK):https://interneturok.ru/lesson/ch

He emistry/11-klass/osnovnye-metally-i-

CBOICTBA nemetally/perehodnye-metally

XpoMa i https://mterneturok.ru/Ie§son/chem|strv/11—

ero klass/osnovnye-metally-i-nemetally/perehodnye-
metally

SOGI[HHGHI/I Vpox

X (AKnacc):https:/mww.yaklass.ru/p/himija/11-

TPUMCHCH klass/kharakteristika-metallov-7200709/khrom-

ne marganetc-7224312
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310

Baxneim

e [IpesenTanus

S — -https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html

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

Maprasua.

IIepmanra

Buneoypok(MHTEPYPOK):https://interneturok.



https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

HAT Kalus, ru/lesson/chemistry/11-klass/osnovnye-metally-i-

ero nemetally/perehodnye-metally

OKHCIITEIL https://interneturok.ru/lesson/chemistry/11-

BHEIC klass/oshovnye-metally-i-nemetally/perehodnye-

CBOMCTBaA metally
Ypox(AKnacc):https://www.yaklass.ru/p/himija/1
1-klass/kharakteristika-metallov-7200709/khrom-
marganetc-7224312
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310
[Ipe3enTanus

Dusirieck (MH®OYPOK):https://infourok.ru/material.html?

uen mid=35890

XHMHACCK Ypok(AKmnace):https://www.yaklass.ru/p/himija/l

ne 1-klass/kharakteristika-metallov-7200709/zhelezo-

CBOHCTBA i-ego-soedineniia-7224313

Kejesa u https://www.yaklass.ru/p/himija/11-

ero klass/kharakteristika-metallov-7200709/tcink-i-

COEIMHEHU ego-soedineniia-7224311 Buneoypok

. (MHTEPYPOK):https://interneturok.ru/lesson/ch

[Tonyyenun emistry/11-klass/osnovnye-metally-i-

en nemetally/perehodnye-metally

pUMEHeH https://interneturok.ru/lesson/chemistry/11-

e klass/osnovnye-metally-i-nemetally/perehodnye-

CILIABOB metally )

Kenesa Ypok(POI):https://resh.edu.ru/subject/lesson/35
34/
[IpesenTanus
-https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html

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

He u Buneoypok

XUMHYECK (MHTEPYPOK):https://interneturok.ru/lesson/ch

He emistry/11-klass/osnovnye-metally-i-

CROICTRA nemetally/perehodnye-metally

M U eé https://interneturok.rulle§son/chemistrv/11-
klass/osnovnye-metally-i-nemetally/perehodnye-

COCIMHEHH

. metally

 Hx Ypox(AKmnacc):https://www.yaklass.ru/p/himija/1

TPUMCHCH 1-klass/kharakteristika-metallov-7200709/khrom-

ne

marganetc-7224312
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310



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://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310

[IpesenTanus

dusnueck (MH®OYPOK):https://infourok.ru/material.html?

e u mid=35890

XAMITUECK Ypox(AKnacc):https://www.yaklass.ru/p/himija/1

e 1-klass/kharakteristika-metallov-7200709/zhelezo-

CBOICTBA i-ego-soedineniia-7224313

[MHKA 1 https://www.yaklass.ru/p/himija/11-

ero klass/kharakteristika-metallov-7200709/tcink-i-
ego-soedineniia-7224311 Buneoypok

COCTMHECHH _

- (MHTEPYPOK):https://interneturok.ru/lesson/ch

’ emistry/11-klass/osnovnye-metally-i-

TpUMCHCH nemetally/perehodnye-metally

ue. https://interneturok.ru/lesson/chemistry/11-

I'mapokco klass/osnovnye-metally-i-nemetally/perehodnye-

KOMILJICKC metally

bI [INHKA Ypox(PI11):https://resh.edu.ru/subject/lesson/35
34/

IIpakTruec

Kasi pabota

Ne 8.

Pemienne

JKCIEpUME

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

3aj7a4 1o

TeMe

"MeTaibl

MOOOYHBIX

noarpynn"

Pemienne

Janat Pemry ET"D:https://ege.sdamgia.ru/

pa3IuYHbI

X THUIIOB

O0600meHn

eu

cHUcTeMaTH

3aIus

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

Marepuana

110 TeMe

"MeTamibl

KonTpons

Hasi pabora

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



https://infourok.ru/material.html?mid=35890
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

10 TEME
"MeTauinl

Ananms
pe3ynbTar
OB
KOHTPOJIbH
on
paboTHI,
KOPPEKIIUS
OIIMOOK

Poinnb
XUMHU B
obecneyeH
15471
YCTOMYUBO
ro
pa3BUTHUA
YeIoBeYeC
TBA.
ITonsTue o
Hay4HbIX
MeToJ1ax
HCCaen0Ba
HHUSA
BCIIIECTB

Hayunsie
IIPUHIIMIIBI
opraHusarg
uu
XUMHYECK
oro
IIPOU3BOJIC
TBA.
[IpompIin
€HHbIE
CHocoO0BI
MOJTyYEHUs
BaXHEHUIIN
X BEILIECTB

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

Ypok (L{udposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-
proizvl/article
Ypok(POI):https://resh.edu.ru/subject/lesson/35
14/

VYpox (Hudposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-
proizvl/article
Ypok(POI):https://resh.edu.ru/subject/lesson/35
14/

XUMHYECK
oe
3arps3HeH

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



https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
http://school-collection.edu.ru/

nuc

OKpYIKato
e
cpenbl U
ero
TIOCJIE/ICTB
nus
Xumus u
310pOBbE Buneoypok:http://school-collection.edu.ru/
9 YeI0BeKa. [IpesenTarus
7 JlexapcTBe (MH®OYPOK):https://infourok.ru/prezentaciya-
HHEIC po-teme-himiya-ekologiya-zdorove-3157847.html
cpeiacTBa
:;III\L:ZH [IpesenTanus
Poib (MHO®OYPOK):https://infourok.ru/prezentaciya-
MU B na-temu-himicheskie-veshestva-stroitelnye-i-
9 podelochnye-materialy-4711080.html
8 obecreuen Buneoypok:http://school-collection.edu.ru/
m . IIpe3enTanus
feBon (MH®OYPOK):https://infourok.ru/prezentaciya-
Gezonacno po-teme-himiya-ekologiya-zdorove-3157847.html
CTU
Kocmernu
:;IIEOHMGP Buneoypox:http://school-collection.edu.ru/
9 [IpesenTanus
9 I(;I[I))ICZCTBa (MH®OYPOK):https://infourok.ru/prezentaciya-
' po-teme-himiya-ekologiya-zdorove-3157847.html
briToBas
XUMUA
Xumus B
CTPOUTEIH
cTBC. [IpesenTanus
BaskHeiim (MH®OYPOK):https://infourok.ru/prezentaciya-
1 e na-temu-himicheskie-veshestva-stroitelnye-i-
podelochnye-materialy-4711080.html
0 CTpoHterh Buneoypok:http://school-collection.edu.ru/
0 HBIC 1 [IpesenTanus
KOHCTPYKH (MH®OYPOK):https://infourok.ru/prezentaciya-
MOHHBIC po-teme-himiya-ekologiya-zdorove-3157847.html
Martepual
bl
é zi:?:flfo?w [Ipe3enTtanus
. (MH®OYPOK):https://infourok.ru/prezentaciya-
1 XO03siCTBE.



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html

1 H3anus u

Oprannye na-temu-himicheskie-veshestva-stroitelnye-i-

CKHUE U podelochnye-materialy-4711080.html

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

HEBIE [Ipe3enTtanus

yao0penus (MH®OYPOK):https://infourok.ru/prezentaciya-
po-teme-himiya-ekologiya-zdorove-3157847.html

Cucremar

0 00001IeHN 1 Pemry EI'D:https://ege.sdamgia.ru/
2 € 3HaHMI
10 TEMC
OBIIEE
KOJIMYECTB 1
OYACOBIIO O
I[TPOI'PAMME 2



https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://ege.sdamgia.ru/




YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Xumus, 11 xmace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaaxos C.A., JIEBkun A.H.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* Xumusi, 10 xmace/ Epemun B.B., Ky3emenko H.E., Teperun B.U., /Ipo3nos A.A.,
Jlynun B.B.; nox penaknueii Jlyauna B.B., O6miecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenscTBo
«IIpocsemenue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., Jlpo3nor A.A., Jlyaun B.B.; on
penakiueit Jlynuna B.B., O011ecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxknmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Xumus. Ilnanupyemsie pe3dynbrarsl. Cucrema 3aganuil. 8—9 kiaccel: nocodue as
yuutenein obmeodpasonar. yupexaeHuii / A. A. Kasepuna, P. I'. VIanoga, /I. 1O.
Ho6potun; nmox. pen. I'. C. Kosanesoit, O. b. Jlorunosoii. — M.: TIpocBemienue. —
2013. - 128 c.

2. Xumus. Temarnueckuit KoHTpoib. 8—9 kmaccol / A. A. KaBepuna, I'. H.
MomnuanoBa, M. I'. Caactuna. — M.: HanmonanpHoe o6pa3zoBanue, 2022. — 160 c.
(®I'OC. TemaTuueckuii KOHTPOJIb).

3. Ho6potun [1. FO. KonTponupytromas QpyHKITUS IIKOJIBHOTO XUMUYECKOTO
sKcriepuMenTa // Xumus B mkoje. — 2017, — No 3.

4. Epoirun 1. I1., Humkun E. A. Meronuka pemieHus 3aaad o XuMuu: y4eo.



nocobue Jisi CTYAGHTOB Tell. UH-TOB 1o 6uoi. u xum. cren. — M.: [IpocBerienue,

1989. - 176 c.

5. 3notHukoB 2. I'. XumMudeckuil SKCIIEpUMEHT Kak crenuduueckuii MeTo]; o0ydeHus
// TlepBoe cenTsiops. — 2007. — Ne 24,

6. Momuanosa I'. H., Caactuna M. I'. KonnuecTBeHHEBIE OTHOIIIEHUS B XUMUH //
Xumus 11 KOIbHUKOB. — 2020, — Ne 4,

7. O61ast MmeTonuka o0yuenust xumuu B mkosie / P. I'. iBanosa, H. A. T'oponuiosa,
J. YO. Hobpotun u ap.; nox pexa. P. I'. UBanosoii. — M.: JIpoda, 2008. — 319 c.
(Poccuiickas akanpemusi oOpa3zoBanus — yuutento). A.A. Kasepuna, P.I'. Banosa. ['1.
HopmatuBHas 6a3a XMMU4YECKOTO 00pa30BaHUs B CPEHEN IIKOJIE.

8.Xumus. Penienue 3a1annii TOBBIIICHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

Kak nonyuuts makcumanbHbii 6amt Ha EI'D: yue6. mocobue / A. A. KaBepuna,

I'. H. Monuanosa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: Uurtemnext-LlenTp,

2015.-216 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

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

VYpox (Hcopran) https://nsportal.ru

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



		2023-09-22T19:47:28+0800
	Лысцова Ольга Ивановна




