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MOSCHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3paboTana Ha ocHOBe DeaepanbHOTo 3aKkoHa OT 29.12.2012 Ne 273-D3 «O6 06-
pazoBanuu B Poccuiickoit denepanumy, TpeOOBaHMM K pe3ysbTaTaM OCBOCHHS (e-
JepalibHOM 00pa3oBaTesibHOM MporpamMMbl cpeaHero oomiero oopazoBanusa(POIl
COO), npencrasieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
cragaapre COO, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOro npeamera «Xu-
MUsD» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoin denepanuu, peanu3yomux
OCHOBHBIE 00pa3zoBaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUN «CTpaTeruu
pa3Butus BociuTanus B Poccuiickoit denepanun Ha nepuoa g0 2025 roga» (Pac-
nopspkenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypoBHE YriayOJEHHOTO M3yYEHHS 3aHUMAET Ba)KHOE MECTO B CH-
CTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanus ydamuxcs 10—11 kiaccos. U3yuenue
MpeMEeTa, Pean3yeMoe B YCIOBUSAX U PepeHIIMPOBAHHOTO, TPOPHIBHOTO 00Y-
YEHUsI, TPU3BAHO 00ECTICUUTh 00111€00pa30BaATEIBHYIO U OOIIEKYJIBTYPHYIO MOJIIO-
TOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIsI aJalTalli UX K ObICTPO MEHs-
IOIIUMCS YCIIOBUSIM JKM3HU B COLIMYME, a TAKXKe JJIs1 MPOAOJIKEHUSI OOyUEHUS B Op-
raHu3anuax npodeccuoHaIbHOTO 00pa30BaHUsl, B KOTOPHIX XUMUS SBJISIETCS OJ1-
HOM 13 IPUOPUTETHBIX AUCIUILINH.

B nmporpamMmme 1o XxuMu# Ha3HAYEHUE MPEIMETa « XUMHUS» MOTy4YaeT MmoIpoo-
HYI0O HHTEPIPETAINI0 B COOTBETCTBUM C OCHOBOIOJIATAIOIIMMU TOJIOKEHUSIMU
dI'OC COO o B3aMOOOYCIIOBIICHHOCTH IIeJIel, COJIepKaHUsl, Pe3yIbTaTOB 00Yy-
YeHusi U TpeOOBaHUU K YPOBHIO TMOJATOTOBKH BBIMYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBJISIFOTCSI CJICAYIOIINE BBITIOIHSIEMbBIC TPOTPAMMOi TI0 XUMUU (QYHKIIUH:

e HMH()OPMALMOHHO-METOJUYECKAs, pean3alusi KOTOpoi 00eCIeunBaeT Mo-

Jy4deHUE MPEJCTABICHUS O LENSIX, COJAepKaHUM, O0IIe cTpaTeruu ooyde-
HUS, BOCITUTAHUS U PA3BUTHUS O0YUAIOIIUXCS CPEICTBAMH MpPEIMEeTa, U3y-
4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUTAHUPYIOIIAsi, KOTOpas MpeaycMaTpyuBaeT ompejesie-
HUE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIHLHOCTH H3yUYCHHS
y4eOHOro Marepuasia, KOJMYECTBEHHBIX U KaUeCTBEHHBIX €ro XapaKTepu-
CTHK; MOAXOA0B K ()OPMUPOBAHUIO COJEPKATETLHON OCHOBBI KOHTPOJISI U
OIICHKH 00pa30BaTeIbHBIX JOCTHKEHUN OOYYarOMIMXCS B paMKax HTOTO-
BOW arTecTaluu B (opMe €IMHOTO TOCYJapCTBEHHOTO AK3aMEHa MO XH-
MUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHABIMBAaCT WHBAPUAHTHOE MPEAMETHOE COJEp’KaHMUE, O00sS3aTEIIbHOE
JUTSL MU3YYEHUS B paMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pac-



IpenesieHne U CTPYKTYPUPOBAHHUE €ro MO KJIaccaM, OCHOBHBIM COJEpKa-
TEJbHBIM JIMHUSAM/pa3enaM Kypca;

e JA€T NPUMEPHOE pacHpeleleHUE Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUIaraeT MPUMEPHYIO TOCIEI0BATEIBLHOCTh U3YUYECHHs YUeOHOTO MaTe-
puana ¢ y4€TOoM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEK-
MPEIMETHBIX CBSI3EM;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3aJa4 U3ydeHHUs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpellHero o01Iero o0pa3oBaHus, COAECPKATEIbHOU XapaKTEPUCTUKHU IIa-
HUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOIN 00pa30BAaTEIbHON MPOrpam-
MBI CpenHero obmero oOpa3oBaHHUS (JMYHOCTHBIX, METANpPEAMETHBIX,
OpEeIMETHBIX), a Takke C Yy4€TOM OCHOBHBIX BHJOB y4eOHO-
MO3HABATEJIbHBIX JIEHCTBUH OOYYarOIIErocs MO OCBOCHMIO COJEP)KaHUsA
peaMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh ¢ OOYYeHHEM XMMHH Ha YPOBHE OCHOBHOIrO 00I1Iero odpa3zoBa-
HUs. 3a mpejienaMH YCTaHOBJIEHHOM MporpaMMoil o XUMHUU 00s3aTeNbHOM (MHBa-
PUAHTHOM) COCTABIIAIOIIEH COAEpX aHUs ydeOHOro mpenMera «XuMus» ocTaércs
BO3MOKHOCTh BBIOOpA €r0 BapUaTWBHOW COCTAaBIIAIONLICH, KOTOpas JOJDKHA Ompe-
JIEJSITHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIISI O0yUEHHUS.

B cootBercTBUM ¢ KOHUeNTyadbHbIMHA ToJIoxkeHUs MU PI'OC COO o HazHa-
YEHUU MPEAMETOB 0a30BOro M yriIyOJIEHHOTO YpOBHEH B cucteme AuddepeHuupo-
BAaHHOTO OOy4YeHHS HAa YPOBHE CpPEJIHEro oOIero oOpa3oBaHUs XUMHUS HA YPOBHE
yrayOnE€HHOTO M3y4YeHHUs HalpaBJIeH Ha peall3alyio MPEeMCTBEHHOCTU C MOcCIie-
JYIOIIMM 3TaroM MOJIyYeHHUsS] XUMUYECKOTO 00pa30BaHMs B paMKax U3Y4YEeHUs CIie-
[IMAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUUYECKHUX JUCIUIUIMH B By3aX U OpraHu3a-
USX CpeIHEro npodeccuoHanbHOro oopa3oBanus. B 3Tol cBs3u u3yuenue npej-
MeTa «XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACIIMPEHUE U yriiyOJieHue
TEOPETUYECKOW M MPAKTUYECKOM MOJATOTOBKM OOyYaroIIMXCsl, BHIOpaBIIMX OIpe-
Nen€HHbIA Tpoduiib 00y4YeHHs, B TOM YKCJIE C MEPCHEKTUBON MOCIEAYIOIIEro Mo-
Jy4eHUs XUMUYECKOT0o 00pa3oBaHUsl B OPraHU3alMAX MPOQPECCHOHAIBHOTO 00pa-
3oBanus. Hapsany ¢ atum, B cBete TpedboBanuit ®I'OC COO k miaHUpyeMbIM pe-
3yJbTaTaM OCBOCHHUs (peaepasibHOM 0Opa3oBaTeIbHON MporpaMMbl CpeHEro 00-
1niero oOopa3oBaHusl U3yYEHUE MpeaMeTa «XUMHs OPUEHTUPOBAHO TaKXKe Ha pe-
IICHHUE 3aj]a4 BOCIUTAHUS M COLMAILHOTO Pa3BUTHUs O0yvaroumxcs, Ha (GopMUpo-
BaHUE y HUX OOIICMHTENIEKTYaIbHBIX YMEHUH, YMEHUHN palliOHATIN3alUN y4eOHO-
ro TpysAa u 000OMIEHHBIX CIIOCOOOB IEATEIBHOCTH, UMEIOINX MEKIUCIUILTHHAD-
HbIW, HAAIPEAMETHBINA XapaKTeD.



CocTaBngmyMu peaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIISAIOTCA yriyOn€HHbIE Kypehl — «Opranndeckas Xumus» u «O01as u HeopraHu-
yeckas xumusi». [lpu onpeneneHnn noaxoAa0B K 0TOOPY M CTPYKTYPHOM opraHu3a-
UM COJIEP>KaHUA 3TUX KypCOB B IPOrpaMMe 10 XMMHH 32 OCHOBY IPUHSATHI MOJ0-
wenuss OI'OC COO o paznuuusix 6a30BOro u yriayOJaEéHHOTO YpPOBHEH HM3ydyeHUs
peaIMeTa.

OcHoBy coaepxxanusi KypcoB «Opranudeckas xumus» u «O01mas u Heopra-
HUYECKasi XUMUS) COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN M YMEHUI, OT-
HOCAIIUXCSI K 0a30BOMY YPOBHIO U3Y4YEHHS IIpeIMeTa. JDTa cucTeMa 3HaHUM MoJy-
YaeT ONpeiesEHHOE TEOPETUUECKOE JOTIOIHEHUE, ITO3BOJISIIOIIEE OCO3HAHHO OCBO-
UTh CYIIECTBEHHO OONbIIMKA 00BEM (QakTomornyeckoro marepuana. Tak, Ha
yrIyOIEHHOM YypOBHE M3y4YEHHS MpeaMeTa obecreueHa BO3MOKHOCTD 3HAUUTENb-
HOTO yBEIMUYEHUsI 00bEMA 3HAHUM O XMMUYECKUX JJIEMEHTAaX M CBOMCTBaxX WX CO-
€IMHEHUN Ha OCHOBE PACIIMPEHUs U YIIIyOJIeHUsl MPEICTABICHUN O CTPOCHUH Be-
IIECTBA, XMMUYECKON CBA3M M 3aKOHOMEPHOCTSAX MPOTEKaHUS PEaklMid, paccMart-
pPUBAEMBIX C TOUYKHU 3PEHUS XMMUYECKONM KUHETUKU M TepMOAMHAMuKH. M3yueHue
NEePUOINYECKOro 3akoHa U [leproandeckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB Oa-
3UpPYETCSl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEJACTABICHUSAX O CTPOCHUN
aToMa. XUMUYECKasi CBA3b OOBSACHSAETCS ¢ TOUKH 3PEHUS SHEPIeTUUECKUX U3MEHE-
HUH 1pu €€ 00pa30BaHUM U Pa3pyILIECHUH, & TAK)XKE C TOUKH 3PEHUSI MEXAHU3MOB €€
oOpa3zoBanus. M3ydeHune THNOB peakuuid TONOJHAETCS (GOPMHPOBAHUEM MpPE-
CTaBJICHUN 00 3JIEKTPOXMMHUUYECKHX IPOLECccCaX M 3JIEKTPOJIU3€ PacIulaBOB U pac-
TBOPOB BEIIECTB. B Kypce OpraHnyeckor XMMHUU IPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEAMHEHMUH yAenseTcss 0co00e BHUMAaHHUE BOIIpOcaM 00 3JEKTPOH-
HBIX 3¢ dexTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKyJIaX M MEXaHH3MaxX peak-
1005078

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIepKaHHe KypPCOB XUMHH YTITyOJIEH-
HOT'O YPOBHSI U3YyU€HHUS JUJISl KJIACCOB OINpeAeNéHHOro npoduis (r1aBHbIM 00pa3oM
Ha UX CTPYKTYPY U XapakTep JOMOJHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAaHUIN )
OKa3bIBAIOT BJIMSHUE CMEKHbIE MpeAMEThl. Tak, HanmpuMmep, B COAEPKaHUU MPe]i-
MeTa i1 KJIACCOB XMMHMKO-(U3MUECKOro npoduis Oonbllioe 3HaYeHUuEe OyayT
UMETh AJIEMEHTHI y4eOHOro Marepuaia mno oouieit xumuu. [Ipu nzyuenun npenme-
Ta B JAaHHOM CJIy4yae akleHT Oy/AeT clieaH Ha OOIHOCTh METO/I0B MO3HAHUS, 0011~
HOCTh 3aKOHOB M TE€OPUH B XMMHUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHASI TEOpUs
(MonekymsipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa I KJIACCOB XMMUKO-
Oouonornueckoro npoduiast OONbLINKM yAeNbHbIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3ToM ciiydae npeaoctaBisieTcss BO3MOXHOCTD sl 0ojiee 00CTOSATENBHO-



IO pacCMOTPEHUS] XUMHUYECKOW OpPTaHM3alUU KJIETKH KaKk OMOJIOTHYECKOUN cucTe-
MBI, B COCTaB KOTOPOIl BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
NUIIEBAPEHUS.

B mnane gopmupoBaHus OCHOB HAYYHOTO MHUPOBO33PEHHUS, OCBOEHUS OOIIIe-
HAy4YHBIX METOJIOB IIO3HAHUS U ONbITA MPAKTUYECKOTO MPUMEHEHNS HAyYHbIX 3Ha-
HUIl nM3ydyeHue npeamera «XUMHs» Ha YrIyOJIEHHOM ypOBHE OCHOBAHO Ha MEX-
IPEIMETHBIX CBS3AX C y4E€OHBIMU IpPEIMETaMH, BXOJSALIMMHU B COCTaB MPEAMET-
HBIX obnacteil «EcTecTBeHHO-HAay4HbIE MTPeAMEThI», «MaTemaTtuka u HHPopMaTH-
Ka» U «PyCCKUU SI3BIK U JIUTEPATYPaA».

[Tpu u3ydyenuu yuebHOro npeamera «XuUMHs» Ha yriayOJIEHHOM YpOBHE Tak-
e, KaK Ha ypOBHE OCHOBHOI'O U cpeaHero obmiero oOpa3oBaHus (Ha 0a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKd XUMHUHU Kak 00JIACTU COBPEMEHHOIO E€CTECTBO3HAHHUS, NMPAKTHUECKOU Jes-
TEJIbHOCTH YEJIOBEKAa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PerieHue
ATOM 3aJjauu Ha yriayOJa€HHOM ypOBHE M3YyUEHHUsS MpEAMETa MPEAINoaracT peaiu-
3alMI0 TaKUX LEJIEH, KaK:

e (opMupoBaHHE MPEACTABICHUI: O MaTepUATbHOM E€AUHCTBE MHpA, 3aKO-

HOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUU MPHUPOJABI, O MECTE XUMHUHU B CHU-
CTEME €CTECTBEHHBIX HAyK U €€ BeAyllel posu B 00ecneYeHun ycTonuu-
BOTO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH MPOOJIEM 3KOJIOTUYECKOM, IHED-
reTUYECKOM M MUILEBON 0e30MacHOCTH, B pa3BUTUHM MEAMIIMHBI, CO3IaHUN
HOBBIX MaTE€pHaJIOB, HOBBIX UCTOYHUKOB SHEPIUU, B OOECIIEUEHUH PaLIUO-
HaJIBHOT'O MPUPOJIONOJIb30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00-
HIe KyJIbTypbl YEJIOBEKa, a TAKKe IKOJOTMYECKH O0OOCHOBAHHOI'O OTHO-
LIEHUS K CBOEMY 37J0POBBIO M IIPUPOJHOM Cpene;

e OCBOEHHUE CHCTEMbI 3HAHMM, JIEKAIIUX B OCHOBE XUMHUUYECKOW COCTABIISIIO-
1€l eCTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (PyHAAMEHTAIbHBIX TOHSITHM,
3aKOHOB U TEOPUN XMMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOECHUU Be-
IIECTBA HA Pa3HbIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJMO-
JEKYJSIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTIX
NPOTEKaHUSI XUMHUUYECKUX PEAKIUH, O XUMUYECKOM PaBHOBECUH, PACTBO-
pax U JMCHEPCHBIX CUCTEMax, 00 OOIIMX HAYYHBIX MPUHIIMIAX XUMUYE-
CKOT'O ITPOU3BOJCTBA;

e (opmupoBanue y o0ydarmmXcs OCO3HAHHOTO MMOHUMAaHUSI BOCTPEOOBaH-
HOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUHN JIsl OOBSCHEHUS KIIIOUEBBIX HAEH
U Tpo0JIeM COBPEMEHHOM XMMHUHU, JJIsi OOBSCHEHUS M MPOTHO3UPOBAHUS



SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOJY; TPAMOTHOTO pelle-
HUS TIPOOJIeM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHMS, aHAIN3a W OICH-
KA C NO3UIUN 3KOJOTMYECKOM 0O€30IacCHOCTH MOCJICACTBUI OBITOBOM W
MIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ XUMHUYECKUM
MIPOU3BOJICTBOM, HCIIOJIb30BAHUEM U TIEPEpaOOTKOM BEIIECTB;

yrayOneHrne MPEeACTaBICHU O HAyYHBIX METOJaX IMO3HAHMS, HEOOXOIU-
MBIX I TPUOOPETEHHS] YMEHUN OpPUEHTUPOBATHCS B MUPE BEIIECTB U
OOBSICHEHUSI XUMHUUECKUX SIBIICHUM, UMEIOIIUX MECTO B MPHUPOJIC, B MpaK-
THUYECKOH EeITEIbHOCTH U OBCEIHEBHOM YKU3HU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIEero o0pa3oBaHUs NPH WU3YUCHUHU
npeaMeTa «XUMHUs» Ha YIUIyOJIEHHOM YpOBHE OCOOYIO aKTyaJlbHOCTh MPUOOpe-
TAIOT TaKue 1eJIU U 33/1a4H, KakK:

BOCIIUTaHUE YOEKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBaXKe-
HUS K POIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPHUKIIAIHBIX HC-
cjie0BaHUM B XUMUH, (GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIIE-
r0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMKM K OOYYEHHWIO W MO3HAHHUIO, CITIOCOOHOCTEH K camo-
KOHTPOJII0O U CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEYECKUX
LICHHOCTEH;

pPa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOywaromuxcs, GoOpMUpPOBAHUE Y HUX CO3HATEIHHOTO OT-
HOIIICHUS] K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIIO-
BUIO YCTICIIHON MPOo(ecCHOHaNbHON U 00IECTBEHHON JESATEIHHOCTH, OT-
BETCTBEHHOI'0 OTHOIIIEHUSI K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3710PO-
BOM 00pa3e KU3HHU;

dbopMHpoBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHUE OMbITa 0OIIECTBEHHO-
MOJIE3HOM PKOJIOTHICCKOU ACATCIBHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 4gaca (3 yaca B Hegenmo), B 11 kinacce — 102 gaca (3 gaca B HeZeI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT W 3HaYEHUE OPraHUYECKOW XUMHH, TIPEJICTaBIEHUE O MHOT0oOpa-
31U OPraHUYECKUX COCTMHEHUM.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YXKJIEHHOE COCTO-
sAHUS. BaneHTHpIE BO3MOKHOCTH aTOMa yriiepoaa. XUMHUYECKas CBSI3b B OpraHU4e-
CKUX COeAMHEHMsX. Tumbl rudpuanu3ali aTOMHBIX opOuTtaneit yriaepona. Mexa-
HU3MBI 00pa30BaHUsl KOBAJCHTHOU CBs3M (OOMEHHBINH U JTOHOPHO-AKIENTOPHBIMN).
Tunel nepexkppiBaHUsI AaTOMHBIX OpOUTaNel, G- U T-CBA3U. OJMHapHas, IBOWHAS U
TpoiiHast cBA3b. CocoObI pa3pbiBa CBSI3€l B MOJIEKYJaX OPraHUYECKUX BEILLIECTB.
[Tonsarue o cBOOOAHOM paauKaie, Hykiaeoduie u daekTpodue.

Teopust cTpoeHust opraunndeckux coeauHeHud A.M. byTiepoBa U cOBpeMeH-
HbIE NPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUYEHUE TEOPUH CTPOEHUS OpPraHu-
YECKUX COEOUHEHUN. MOoJeKysipHble U CTPYKTYpHbIE (hopmyiibl. CTpyKTypHbIE
(bopMyibl pa3IMYHBIX BUJOB: pa3BEPHYTAsl, COKpalIEHHAs, ckeneTHas. M3omepust.
Bunel u3oMmepuu: CTpyKTypHas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(PQEKThl B
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHYKTUBHBIN U ME30MEPHBII 3(pPeKThI).

[TpencraBienne o KiaccUpUKaUMu oOpraHudeckux BemectB. [loHsatue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHManibHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy M Kiaccu(UKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTANIBHBIE METOIBI U3YUEHUS BEIIECTB U UX NMPEBPALICHUN: O3HA-
KOMJIEHUE C o0pa3laMy OpraHMYeCKHUX BEUIECTB M MaTepHaliaMH Ha HUX OCHOBE,
OMBITHI 10 MPEBPALIEHUI0 OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJICHUE,
oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIENEeH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YraeBoaopoasl.

Anxanbl. ['omonorndeckuil psi aakaHoB, oOmas ¢popMyiia, HOMEHKIATypa U
H30Mepus. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKAHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
AJIKaHOB.

XHWMUYECKUE CBOKCTBA AJKAHOB: PEAKIMU 3aMELICHUs, U30MEpU3aluu, Je-
TMAPUPOBAHMSA, LUUKIM3ALMM, NUPOIU3a, KpeKkuHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKIUi PaJUKAIBHOIO 3aMEILECHMUS.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHUs U IPUMEHEHHUE aTKaHOB.

[Muknoankanel. O61mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOCHUSI M1 XUMHUYECKUX CBOWCTB MajbIX (I[MKIJIOMPONAH, UKIOOyTaH) U OObIU-
HBIX (IUKJIONEHTaH, MKJIOreKCaH) IUKIoankaHoOB. CrocoObl MOJMydYeHUs] U MPH-
MEHEHHUE UKIIOAJIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, oOmas (Gopmyiia, HOMEHKIATypa.
DNEKTPOHHOE ¥  HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKCHOB, Sp -
ruOpuIn3alysi aTOMHBIX OpOUTaNel yriaepojaa, o- U m-cBsi3u. CTpyKTypHast U reo-
MeTpuueckasi (Luc-TpaHc-) u3oMmepus. Ousnyeckue CBONCTBA alIKEHOB. XUMHUYE-
CKHE CBOMCTBA: pEaKUUU MPUCOCAUHEHHUS], 3aMEILICHHS B O-ITOJIOKEHHUE MPH JIBOM-
HOM CBSI3M, MOJMMeEpHU3aunu U okuciieHus. [Ipasuino MapkoBHukoBa. KauecTBen-
HbIE PEaKIMH Ha IBOMHYIO CBA3b. CIIOCOOBI OJIYyYEHHS U IPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukamus ankaaneHoB (CONpsbKEHHbBIC, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-pucoennnenne. [lomuMmepusanusa conpskEH-
HBIX UeHOB. CIOCOOBI MOTYYEHUS U TPUMEHEHUE AJIKAHEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiysi aTOMHBIX opOuTanei yriepoga. @u3nyeckue CBOMCTBA aJIKHUHOB.
XHWMHYECKHE CBOWCTBA: PEAKIMH IMPUCOECIUHEHHUsS, AUMEPHU3aUUU U TpUMEpHU3a-
UM, OKUCJIEHUA. KHCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIIMX KOHIEBYIO TPOWHYIO
cBs3b. KauecTBeHHbIE peaklny Ha TPOilHY0 CBsi3b. CHOCOOBI MOJIyYEHUSI U MPHU-
MEHEHUE aJIKUHOB.

ApomaThdeckue yrieBoaopo ikl (apeHsl). ['oMonorudeckuii psii apeHoB, 00-
mas (Gopmyna, HOMEHKIATypa U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJbl OeH3051a. PU3NYECKHE CBOMCTBA apeHOB. XUMUYECKHE CBOM-
cTBa OEH30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHHs] B OEH30JbHOM KOJIbLIE U yT-
JI€BOJIOPOIHOM pajivKalle, peakiuy MPUCOSAUHEHHUs, OKUCIEHUE TOMOJIOTOB OEH-
3o7na. I[lpenacraBienre o0 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENIEH B OEH30JIb-
HOM KOJIbIIE Ha MPHUMEPE AJKWIbHBIX PaIUKaIOB, KAPOOKCUIBHOU, TUAPOKCHIIb-
HOM, aMHUHO- W HUTPOTPYNIbl, aTOMOB TajJloreHOB. OCOOEHHOCTH XWMHYECKHX
cBoiicTB ctupoina. [Tonumepuszanus cruposna. CriocoObl NOTYYEHHUs U IPUMEHEHHE
apOMaTUYECKHUX YTIEBOAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslil yrosib 1 npoAyKTsl ero nepepadorku. CrnocoOsl nepepadoTku HeTu:
MEPETOHKa, KPEKUHT (TEPMUYECKUM, KATAIUTUYECKH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.



DNEKTPOHHOE CTPOECHHE TaJOre€HIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu 3a-
MEUIEHUsl TajoreHa Ha TUAPOKCOTPYIILY, HUTPOrPYIIly, LUAHOTPYIILY, aMHUHO-
rpymnmy. /lelicTBre Ha raJOreHIpPOU3BOAHBIE BOAHOTO U CIMPTOBOTO pacTBOpa IIé-
Joun. B3anmoencTBre AUTraoreHalKaHoB ¢ MarHueM U IUHKOM. [loHATHe 0 Me-
TaJUIOOPTaHUYECKUX COeAUHEHUAX. VICIonb30BaHNUE TaOTEHIIPOU3BOIAHBIX YIJIE-
BOJOPOJIOB B OBITY, TEXHHKE U IPU CUHTE3€ OPTaHMYECKUX BEILIECTB.

OKCHEepUMEHTAIBHBIE METO/bl U3YUYECHHsI BELIECTB M UX NPEBPALLECHUN: U3Y-
yeHHe (PU3NYECKUX CBOMCTB YIJIEBOJOPOIOB (pacTBOPUMOCTH), KAUECTBEHHBIX pe-
aKUUN YIJIEBOJOPOJIOB Pa3IMYHbIX KJIAcCOB (0OeclBeUYnBaHNE OPOMHON WM MOA-
HOM BOJIbI, pacTBOpa IepMaHraHaTta Kajius, B3aMMOJCHCTBHE allCTWICHA C aMMMU-
a4HbIM pacTBOpoM okcuna cepedpa(l)), kauecTBeHHOE OOHapyKeHUE yriepoaa U
BOJOPO/Ia B OPraHMYECKUX BEIIECTBaX, MOJYYEHHE 3THJIEHA W HU3YYEHUE €ro
CBOMCTB, o3HaKomuieHue c koJulekiusmu «Hedte» u «Yromp», ¢ oOpasnamu
IUIACTMACC, Kay4yKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOIOB M ra-
JIOTE€HITPOU3BOAHBIX YIJIEBOJIOPOIOB.

Kucaopoaconepxaniue opranuieckue coeJUHeHMs.

[IpenenbHble OHOATOMHBIE CIUPTHI. CTpOEHUE MOJIEKYI (Ha MpUMepe MeTa-
HOJIa ¥ 3TaHona). ['omonornyeckuil psa, oOuas ¢popmyia, H30Mepus, HOMEHKIIa-
Typa U kiaccudukanus. Puznyeckue cBOWCTBA NPEAENIbHBIX OJHOATOMHBIX CIIUp-
TOB. BopopoaHble CBA3M MEXAY MOJIEKYJAMH CIHPTOB. XUMHUYECKHE CBOWCTBA:
peakluuy 3aMelleHus], NEeruApaTalry, OKHCICHUs, B3aUMOJIECHCTBUE C OpraHuye-
CKAMH M HEOPraHWYECKUMHM KHCcJIoTaMu. KauecTBeHHas! peakiys Ha OJHOATOMHBIE
cnupThl. JleficTBUe 3TaHONa U METaHOoJIa Ha OpraHu3M yesoBeka. CriocoOsl moiy-
YEeHUS! U IPUMEHEHHE OJJHOATOMHBIX CITHPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHbl€ COUPTHI — 3TUJIEHIJINKOIb U TIMLUEepUH. PU3HUECKUE U XHU-
MUYECKHE CBOMCTBA: PEAKIMHU 3AMEIIECHHSI, B3aUMOJIECHCTBHE C OPraHUYECKUMH U
HEOPTraHWYECKUMHU KUCJIOTaMH, KaYE€CTBEHHAsl pEeaKIisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MeXaHU3ME peaKUil HyKJIeo(UIbHOTO 3amMenleHus. JleiicTBue
Ha opraHu3M denoBeka. CrocoObl MOJYyYEHUS M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CtpoeHne MOJEKYJbl, B3AUMHOE BIIMSHUE TUIPOKCOTPYIIBI U OCH-
30JbHOTO sjpa. Pusnueckue cBorcTBa ¢eHosa. OcoOEHHOCTH XUMHYECKHUX
cBoicTB ¢eHona. KauectBennnle peakiuu Ha geHos. TokcuuHocTs denona. Cro-
coOBI MonyueHus u npuMeHenue ¢henomna. denonpopmanpaeruiHas cMoa.

KapOoHnunbHbIe COeIMHEHHSI — albAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHMJIBHON Tpynmbl. ['oMolorHYecKue psiibl albJIerHI0B U KETOHOB, 00Ias
dbopmyna, uzoMepusi U HOMeHKIaTypa. Pu3nyecKkre CBONCTBA allbJIETUI0B U KETO-



HOB. XMMHMYECKHE CBOWCTBA AJIBJETHUIOB M KETOHOB: PEAKIUU NPUCOCIUHEHUS.
OxucieHue aabAeTUAO0B, KAUeCTBEHHbIC peakuu Ha anpierubl. CrocoOsl momy-
YEHUs1 U IPUMEHEHNE AJIbJICTU0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TPEJICNIbHBIX KapOOHOBBIX KHCIIOT. Bo/opoaHbIe CBSA3M MEXIY MO-
JeKyJaMU KapOOHOBBIX KHCIOT. XMMUYECKUE CBOICTBA: KUCIOTHBIE CBOWCTBA, pe-
aKius ATEepUPUKALNU, PEAKIUU C Yy4aCTUEM YIJIEBOJOPOJIHOTO paaukana. Oco-
OCHHOCTU CBOMCTB MypaBbUHOUM KUCIOTHI. [IoHATHE O MPOU3BOIHBIX KapOOHOBBIX
KHUCIIOT — CIIOKHBIX d(upax. MHoroodbpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH
CBOMCTB HEIPENETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHUCJIOT, THJIPOKCHUKApOOHOBBIX KHCIOT. [IpeacrtaBureny BhICHINX KapOOHOBBIX
KHUCJIOT: CTEApUHOBAs!, MAJIbMUTUHOBAS, OJIEUHOBAS, JIUHOEBAS, TUHOICHOBAS KUC-
70Thl. CiocoObl MOTy4YeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl. ['omonornyeckuid psg, odmas ¢popmysna, U30MEpUs U HO-
MeHKJIaTypa. Pu3nueckne U XMUMUYECKUE CBOWCTBA: THIPOJIN3 B KMCJIOW U LIEN0Y-
HOU cpenie.

Kupsl. CTpoenue, pU3NYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THAPOJIN3 B
KHUCIION U 11esoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTATKU
HEIpeIeNbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBo1oB. Kimaccudukanus yrieBogoB (MOHO-, H-
U nojucaxapuabel). MoHocaxapuabl: TJI0K03a, (PpyKTO3a, rajakrosa, pudosa, Je3-
okcuprnbo3a. Ousznueckre CBOMCTBA M HaxoxJeHue B npupoae. Gorocunres. Xu-
MHYECKHE CBOWCTBA TJIFOKO3bL: PEAKIIMU C YYACTUEM CHUPTOBBIX U albACTHIHOU
rpyni, COMPTOBOE U MOJIOYHOKUCITIOE OpoxkeHue. IIprumenenue rioko3bl, e€ 3Ha-
YEeHUE B KU3HEIEATEIBHOCTH opraHusMma. Jlucaxapuiel: caxapo3a, MajabTO3a U
JaKkTo3a. BoccTaHaBnuBamoIKe 1 HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ 'uaponus
nucaxapunoB. Haxoxnenne B mpupone u npumeHenue. [lomucaxapuapl: Kpaxmail,
INIMKOTEH M LeUT0103a. CTpOoeHHE MakpOMOJIEKYJI KpaxMalid, MIIMKOreHa U I1E-
7010361, PU3NYECKHE CBOMCTBA KpaxMalia M IEJUII0JIO3bl. XUMUYECKUE CBOMCTBA
Kpaxmania: TMApOJU3, KauyeCTBEHHAsl peakuus ¢ HOAOM. XHMHUYECKHE CBOMCTBA
LEJUTIONO03bL: THIPOJN3, ModaydeHue 3(GupoB uewmono3bl. Ilonarue o6 wuckyc-
CTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

DKCIEpUMEHTAIbHBIE METOJbI M3yUYECHUSI BELIECTB M UX NPEBPAICHUM: pac-
TBOPUMOCTb PAa3JIMYHBbIX CIIUPTOB B BOJE, B3aMMOJEHCTBHE 3TAaHOJNA C HATPUEM,
OKHCJICHHE JTUJIOBOTO CIIMPTA B ANBJIETMJ HA PACKAIEHHOW MEIHOM ITPOBOJIOKE,
OKHMCJIEHUE ATWJIOBOIO CIMPTA JUXPOMATOM Kaus (BO3MOXHO MCIOJIb30BAaHUE BH-
JleoMaTepUaoB), KaUeCTBEHHbIE PeaklUd Ha albJeruibl (C TUAPOKCHIIOM JHAM-



muHcepeopa(l) u rumpoxcuaom memu(ll)), peaknuss raumepuHa ¢ TUAPOKCHIAOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTBopa roko3bl ¢ ruapokcuaom Meau(Il), B3anmoaeiicTBue kpaxmania ¢ HOA0M,
pelieHne SKCIepUMEHTANbHBIX 3a7a4 1o TeMaM «CrupTthl U deHonb, «KapooHo-
BbI€ KUCTOTHI. CII03KHbBIE ADUPBD».

A3oTcoaep:xaniye OpraHn4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukaiys aMUHOB:
anuQpaTUIecKue U apoMaTHUeCKHE; MEPBUYHbIE, BTOPUYHbBIE U TpeTHuHbIe. CTpoe-
HUE MOJIEKYJ, oOmas ¢hopmyia, U30MepHsi, HOMEHKJIATypa U (PU3UYecKue CBOM-
cTBa. XMMHYECKOE CBOMCTBA alli(PaTHUECKMX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKU-
JUPOBAHUE, B3aUMOJICUCTBUE MEPBUYHBIX aMHUHOB C a30TUCTOUM KucinoTol. Conu
ATKWIAMMOHMSL.

AHWIVH — IPEACTABUTENIb AMUHOB apOMaTH4eCKOro psaa. CTpoeHue aHUIIU-
Ha. B3auMHOe BiMsiHEE TPy aTOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH XUMHU-
YeCKUX CBOMCTB aHWiIMHA. KauecTBeHHBIC peakiinu Ha aHmIMH. CocoOkl mosyye-
HUS ¥ TIpUMEHeHue anudaTudyeckux amMuHOB. [lonydyeHue aHUIMHA U3 HUTPOOECH-
3071a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKUCJIOT: TJIMLWH, anaHuH. PU3NYecKre CBOKWCTBA aMHHOKHCIOT. XHUMHYE-
CKHE CBOMCTBAa aMUHOKHCIIOT KaK aM(POTEPHBIX OPTaHUYECKUX COCAUHEHUM, peak-
1Ms TOJIMKOHACHCAIIMU, 00pa30oBaHKWe MENTUIHON CBs3U. buonornueckoe 3Haue-
HU€ aMUHOKHUCIIOT. CHHTE3 U TUAPOIIU3 ENTUAOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa 0enkoB. XHMMHUYECKHUE CBOMCTBA OEJIKOB: THIIPOJIU3, ACHATypalus, Ka-
YECTBEHHBIE PEAKIIUU Ha OEJIKH.

DKCHEPUMEHTAIbHBIE METOJIbl U3YUEHUS BEILIECTB M MX IMPEBpAICHUIl: pac-
TBOpPEHHE OCJIKOB B BOJIE, JeHATypalls OEIKOB MpU HArpeBaHWH, IBETHHIC pPEaK-
IIMU Ha OEJIKH, PEIIeHnEe SKCIEPUMEHTAIBHBIX 33J1a4 110 TeMaM «A30TCOeprKalue
OpraHWYEeCKue COEAUHEHUs» U «Pacnio3HaBaHuEe OPraHNYECKUX COCTUHEHUI.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE MOHATHS XHUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHUW: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3ALNU, CPEAHSAS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHHUI — TOJIH-
MEepH3aLUs U MOJIUKOHICHCAIIUSL.

[TonmumepHbie MaTepuabl. [ImacTMaccel (MOJUATUIICH, TOTUTIPOTUIICH, TTOTH-
BUHWIXJIOPHUJI, TIOJUCTUPOII, MOTUMETHIMETAKPIIIAT, MOJUKAPOOHATHI, MOJTHITH-
nentepedranar). Ytunuzamus u nepepadoTKa IJIacTHKA.

DnacToMephl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHo-
BbIH, XJIOPONIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3una.



BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[TonmuMmepsl cnenuaibHOTO HazHadeHHs (Te(IOH, KeBiap, JIEKTPOIPOBOAS-
1I1e NoJUMEpPhI, OMopasiaracMble MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOIBI U3YUEHUS BEIIECTB U UX NMPEBPALICHUN: O3HA-
KOMJIEHHE C 00pa3liaMu NPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IIacTMAacc, Kay-
YYyKOB, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue miacTMace
Y BOJIOKOH.

Pacuérurle 3amaqn.

HaxoxaeHnue MoJiekysipHOi (hOpMyYJIIbl OPraHUYECKOTO COCTMHEHHUS IO Mac-
COBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJIECHHE MOJIEKYJISIPHOM
(bopMyIIBI OPTaHMYECKOTO COCIUHEHHUS MO Macce (00bhEMY) MPOAYKTOB CropaHus,
[0 KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH U/UIN UCXOTHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OpMYJIbl OPraHMUECKOI0 BEIECTBAa Ha OC-
HOBE €ro XUMHYECKUX CBOMCTB MJIM CIOCOOOB MOIYYEHUS, ONPEIETIEHUE JOJIU BbI-
X0/1a IPOJIYKTa PEakUru OT TEOPETHUECKH BO3ZMOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€d NPU U3YYEHUH OPraHUYECKOW XUMHUH B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHSATUM, TaK W TMOHATUN, NPUHATHIX B OTACNIBHBIX MPEAMETaX €ecTe-
CTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TUIIOTE3A,
TEOpusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, HaOIo1eHne, U3MepEeHHe, dKCIie-
PUMEHT, MOJIEb, MOJIETIUPOBAHHUE.

®duszrka: MaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHU-
YECKU YpOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE BellecTBa, (Pu-
3MYECKHUE BEINYNHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPIHs, Macca.

buonorus: kierka, opraHusmM, dSKocucTeMa, ornocdepa, MeTadoar3M, HACIEI-
CTBEHHOCTh, aBTOTPO(HBINA U TeTepOTPODHBIN THIT TUTaHUs, OpokeHue, (POTOCUH-
T€3, IbIXaHUe, OCJIKH, YTJIEBO/IbI, JKUPbI, HYKJIEUHOBbIE KUCIOThI, PEPMEHTBHI.

['eorpadus: mose3Hbie UCKOMAaeMble, TOILINBO.

TexHOonorus: NUIIeBble NPOAYKThI, OCHOBBI PALMOHAIBHOTO IMHUTAHMS, MOO-
M€ CPEJCTBA, MaTEPUAIIBI U3 UCKYCCTBEHHBIX M1 CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPI'AHUYECKAS XUMMS
Teopernyeckue 0CHOBbI XMMHH.
Atom. CocTaB aTOMHBIX sAep. XuMHUeCKuil 3nemeHT. M3otonel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPTreTUYECKUE YPOBHH H



nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanuss XUuMHUIECKUX 3JIEMEHTOB (S-, p-,
d-, f-anementsl). Pacnpenenenue 31€KTPOHOB MO ATOMHBIM OpOUTANAM. OJEK-
TPOHHBIE KOHPUTYypaAIlMU aTOMOB 3JIEMEHTOB IIEPBOT0O—4ETBEPTOTO MEPHOJIOB B OC-
HOBHOM U BO30Y>KJIEHHOM COCTOSIHMHM, 3JIEKTPOHHbIE KOH(DUTYypallul HOHOB. DJIEK-
TPOOTPULIATEIILHOCTb.

[lepnognueckuil 3akoH U Ilepuognyeckas cucremMa XMMHUYECKUX JJIEMEHTOB
J.1. MengeneeBa. CBs3p nepuoguveckoro 3akoHa u Ilepmoanueckoil CUCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHON TEOPHEW CTPOEHUS aTOMOB. 3aKOHOMED-
HOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTHIX
Y CJIOKHBIX BEUIECTB I10 IPyNIaM U [IEpUoJaM. 3HaYEHUE NIEPUOINYECKOTO 3aKOHA
J.1. Menneneena.

Xumuyeckas CBsi3b. BUIBI XUMHUECKOM CBSI3M: KOBAJICHTHAs, HOHHAS, METAJI-
anydeckas. MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOM CBA3M: OOMEHHBIN U TOHOPHO-
aKLIEITOPHBINA. DHEPrus U JUIMHA CBsA3H. [10aspHOCTD, HANPABIEHHOCTh U HACHIIA-
€MOCTh KOBAJICHTHOU CBsA3U. KpaTHbie cBsi3zu. BomoponmHas cBsazb. MexmMoneky-
JSIPHBIE B3aUMOJCHCTBHS.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b JIJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha IpUMEpe COeAMHEHUN
3JIEMEHTOB BTOPOTO IEPHUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAUCHUE KOMIUICKCHBIX coeuHeHui. [1oHs-
THE 0 KOOPAWHALMOHHON XUMUHU.

BemecTtBa MOJEKYISIPHOIO U HEMOJIEKYJIIPHOIO CTPOEHHs. TUlbl Kpucral-
JMYECKHUX PEETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cucremax. MctuHHble pacTBOphl. IpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BbIpaKEHU KOHIEHTPALIMK PACTBOPOB: MAacCo-
Basl J10J1s BEILECTBA B PACTBOPE, MOJIsIpHAs KOHIeHTpauusa. HacelleHHsle 1 HeHa-
CBILLIEHHBIE PACTBOPBI, PACTBOPUMOCTD. KprcTamnoruapars!.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHMS OTIAEIBHBIX IPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEaKIUid B HEOPraHMYECKOM M OpraHUYeCcKOu
XUMUH. 3aKOH COXPAaHEHUS MacChl BEILECTB; 3aKOH COXPAHEHUS W NPEBpALCHUS
HHEPrUM MPU XUMUYECKUX peakiusx. TernoBbie 3Q(PEeKTsl XUMUYECKUX PEaKLui.
TepMOXUMHUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (haKTOPOB.
['oMoreHHbIe U reTeporeHHsle peakuuu. Katanus u katanu3aTopsl.

OOpaTtumble U HEOOpaTUMbIE peaklnu. XuMuiyeckoe paBHoBecue. KoHcranra
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIMSIOIINAE HA IOJIOKEHHUE XHMHYECKOIO



PaBHOBECHS: TEMIEPATYPa, AABJICHUE U KOHILIEHTPALIMHU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

OnexTponutuyeckas auccounanus. CuibHble U cialdbie 2MeKTpoauTsl. Cre-
neHb aqucconuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAsI, HEUTpaJbHAsl, MIEI0Y-
Has. Bogopoansrii mokasarens (pH) pactBopa. 'maponus coneit. Peakiiuyu noHHOTO
oOMeHa.

OKUCIUTETBHO-BOCCTAHOBUTEIIbHBIE peakiuu. CreneHb okucieHus. Okuc-
JIUTEh U BOCCTAaHOBUTEND. [Iporiecchl OKHCIIEHUS M BOCCTaHOBJIEHUs. BaxHelmue
OKHUCJIUTENId U BOCCTAHOBUTENU. MeETo ] 3JIEKTPOHHOTr0 OanaHca. DIEKTPOJIU3 pac-
TBOPOB U PAaCIJIABOB BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbI U3YyUYECHUSI BEIIECTB M UX MPEBPAIICHUI: pa3-
JI0’KEHUE MEePOKCHUIa BOAOPOa B MPUCYTCTBUU KaTalu3aTopa, MOJIETU KPUCTAIIHU-
YECKUX PEHIETOK, MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, ONpENeNIeHUE CPEeIbl
pPacTBOPOB C MOMOIIBIO WHJIUKATOPOB, U3YyUEHUE BIUSHUSA PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMUUYECKOUN peaKIMK U MOJI0)KEHUE XUMUUYECKOTO PaBHOBECHSI.

Heopranuyeckasi xXummusi.

[lonoxxenne HemeTamnoB B [leproanyeckor CUCTEME XUMHUYECKUX JJIEMEH-
toB JI.U. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3HUECKUE CBOM-
CTBa HEMETAJUIOB. AJJIOTPONHUSI HEMETAILIOB (Ha IPUMEPE KHUCIOpoa, cephl, (poc-
dbopa u yraepona).

Bonopon. [lonyyenue, ¢pusnyeckue U XuMUYECKUE CBOMCTBA: pPEaKIUU C Me-
TajylaMd ¥ HEMETaJJIlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'mapuabl. ToniauBHbIE
AJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrocoObl MOdydeHus, (GU3HUYECKUE U
XUMHUYECKUe CBOMCTBA. ['asioreHoBOo0pobl. BaxkHeime KUCIopoacoaepKaline
COEJIMHEHHUS ranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOJTYyYEHHUS
rajgoreHoB. [I[pumeHeHune rajoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI TMOMYyYCHHUS
kuciopoaa. Ou3nueckue U XMMUUYECKHUE CBOMCTBA M MPUMEHEHHE KHUCJIOopoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxaeHue B mpupoje, CriocoObl MoJydeHus, GU3NIeCKUue U XUMHU-
yeckue cBorctBa. CepoBomopon, cyiabdunbl. Oxcup cepui(IV), oxcun cepoi(VI).
CepHucrast 1 cepHasi KUCIOTHI U UX coti. OCOOEHHOCTH CBOMCTB CEPHON KHCIIOTHI.
[IpumeHenue cepbl U €€ COeIMHEHNM.

A3oT. HaxoxaeHue B mpupojie, criocoObl moiayueHus, GUu3nyeckue u XuMu-
yeckue cBoMcTBa. AMMHaK, HUTpUbl. OKcuabl a3oTa. A30TUCTast U a30THASI KUC-
J0Thl ¥ uX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpruMeHeHne a3zoTa u
ero COeAMHEHUN. A30THBIE YTOOPEHHUS.



®ochop. HaxoxaeHnue B mpupoje, cnocoOsl momydeHusi, (GU3NIecKue u Xu-
mudeckne cBoiictBa. Dochunasl u Gpochun. Oxcunpl Gocdopa, hochopnas kuco-
Ta 1 €€ conu. [Ipumenenue pocdopa u ero coequnenuit. Pochopusie y100peHHS.

VYrnepoa, HaxoxJeHUEe B MpuUpoe. AJIoTpornHble Moaudukanuu. duznde-
CKHE€ U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX yriepoaoM. Ok-
cup yraepona(Il), okcuna yrnepona(IV), yronsHas kuciora u €€ coinu. AKTUBUPO-
BaHHBIN yroiib, afcopOius. Oysuiepensl, rpadeH, yriaepoansie HaHOTpyoku. [Ipu-
MEHEHHUE MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOIOM, U €0 COCAMHEHH.

Kpemunii. Haxoxaenue B npupoje, cniocoobl mofydeHust, Gu3nuecKue u Xu-
muyeckue cBorctBa. Okcun kpemuusi(IV), kpeMHueBas kuciora, cuikatsl. [pu-
MEHEHHE KpEMHHUSI U ero coequHeHui. CTeKII0, ero noJiy4eHHe, BUIbl CTEKJIA.

[Tonmoxenne metamioB B [leprnoandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcOoOEHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OO0mue ¢u-
3U4ecKHe CBOMCTBA MeTasuioB. [IpuMeHneHre MeTamioB B ObITY U TeXHUKE. CIiIaBbl
METAJIJIOB.

DIIEKTPOXUMHUYECKUM Psil HampsbKeHUM mMeTtamuioB. OO0mme crnocoObl mojyde-
HUS METAJJIOB: TUAPOMETAJUTYPIHUsl, TUPOMETAIUTYPrus, dJeKTpomeTamtyprus. Ilo-
HSTHE O KOppo3uu MeTaioB. CrocoObl 3alUThl OT KOPPO3HUHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmnsl [lepuonnueckoit cucTeMBI
XUMUYECKUX 3JIEMEHTOB. HaTpuil u kanuii: nojsydyeHue, pU3NUECKUE U XHUMHUYE-
CKHE CBOMCTBA, MPUMEHEHHNE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mast xapakrepuctuka metayioB IIA-rpymnmer Ileprogudyeckoil cuctemsl
XUMHUYECKUX AJI€MEHTOB. Maruuii 1 Kajublui: MoJyuyeHue, Pu3nyeckue u XumMu4e-
CKHE CBOMCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COECANHEHUN. JKECTKOCTH BO-
JIbI U CTIOCOOBI €€ yCTpaHEeHUSI.

ATIOMHHMI: TTOTy4YeHue, pU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MIPOCTOTO BEIIECTBA U €ro coeAnHeHU. AMDOTEpHBIE CBOMCTBA OKCUIA U THAPOK-
cUJa aTFOMUHUS, THAPOKCOKOMILJIEKCHI AITFOMUHHSL.

OO1ast xapakTepucTuka MeTaioB nmodounbix noarpymnn (b-rpynm) Ilepuo-
JTUYECKOU CUCTEMbI XUMUYECKUX JIEMEHTOB.

Pu3nyecKrne U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbl U auxpomathl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xxpoma.

PU3UYECKUE U XMMHUYECKUE CBOMCTBA MapraHila U €ro coeauHeHuil. Bax-
Helimme coenuHenus wapranua(ll), mapranna(lV), mapranuma(VI) m mapras-
ua(VII). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a M ero coequHeHnil. OKCHIBI,
rugpokcuasl u conu xkeneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeEHUE Keae3a
Y €ro CILIABOB.



Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCUHECHNMN.

[Munk: momydyenue, (Qu3MUecKue M XUMHUYECKHE CBOMCTBa. AmdoTepHbIe
CBOMCTBA OKCH/JIa U THUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €ro0 COCIMHECHUM.

OKCIepUMEHTAIBHBIE METO/bl U3YUYECHHsI BEIECTB M UX NPEBPALLIECHUN: U3Y-
yeHre o0pa3loB HEMETAJIOB, TOPEHHE cepbl, pocdopa, xeneza, MarHusi B KUCIIO-
poze, u3ydyeHne KOoJUIeKINU «MeTauibl ¥ CIJIaBbl», B3aUMOJICHCTBUE IIECTIOYHBIX U
HIEJIOYHO3EMENBHBIX METANIOB C BOAOW (BO3MOXKHO HCHOJB30BAHHE BHUAEOMATE-
pHUasoB), B3aMMOJICHCTBHUE IIMHKA U JKeJie3a C pacTBOpPaMH KHUCIOT M IIeNoYel, Ka-
YECTBEHHBIE PEAKIIMM HA HEOPTAaHUYECKHE AHUOHBI, KATUOH BOAOPOJA U KAaTHOHBI
METAJJIOB, B3aMMOJIEVICTBHE TUAPOKCUIOB AIFOMUHHUS U [IUHKA C PACTBOPaMU KHC-
JOT W ILIEJIOYEH, pElICHHE JKCIEPUMEHTAIBHBIX 3a1ad 10 TemaM «l ajoreHs»,
«Cepa u e€ coequHeHUs», «A30T U (pochop U UX coeAUHEHUs», «MeTabl riaB-
HBIX MOArpYyNID, «MeTarmibl MOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuu B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHBbIX METOJAxX IO3HAHWS U METONOJIOTMHM HAay4yHOro ucciuenosanus. Hayu-
HbIE IIPUHIUIBI OPTaHU3ALUA XUMUYECKOr0 IPOU3BOACTBA. [IpOMBIIIIIEHHBIE CIIO-
cOOBbI TOJIyYeHHUsS] BAKHEWIIMX BEIIECTB (HAa MpUMeEpe MPOM3BOACTBA aMMMAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbIluIeHHbIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPEeNbl U €ro IOCIIEICTBUS.
Poub xumuu B 0O6ecrieyeHuH HEepreTH4eckon 6e30MacHOCTH.

XuMHUs U 310pOBbe uenoBeka. JlekapcTBeHHble cpencta. IlpaBuna ucnoss-
30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIVHBI.

XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIE J00aBKU. Poib Xumuu B
o0ecrieueHnH NHIeBOi 0e30MaCHOCTH.

Kocmetnueckue u napdromepssie cpeacta. beitoBas xumus. [IpaBuna 6e3-
OIMACHOT0 HCIOJIb30BAHUSA MIPENapaToB OBITOBOM XMMUU B TOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
0eToH).

XuMHus B ceNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHNUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTe€puaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 2IEKTPOHUKHA. HaHOTEXHOIO0THu.

PacuéTtHrble 3amaun.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00bEMY OJIHOTO U3 YUACTBYIOLIUX B PEAKI[MU BEUIECTB, Mac-
cbl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJAHO U3 BELIECTB
UMeeT MpuMecH, Macchl (00bEMaA, KOIMYECTBa BEUIECTBA) MPOAYKTA PEAKLIUU, €CITU



OJIHO W3 BEUIECTB JIAaHO B BHJIE PAcCTBOpPA C ONMPEAECIEHHOW MACCOBOM JOJIEN pac-
TBOPEHHOT'O BELIECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHIIEHTPALlMM BEIIECTBA B
pacTBOpE, JOJU BbIXOAA NPOAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€d MpU U3yYEeHUM OOIIEH W HeopraHuye-
CKOoM xumuu B 11 Kilacce oCylecTBIIIETCS Yepe3 UCIOJIb30BaHUE KAK OOIINX ecTe-
CTBEHHO-HAYYHBIX TOHSITUN, TaK U MOHSITUH, MPUHATHIX B OTIEIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUHOTE3a,
TeOopHusl, 3aKOH, aHAJIM3, CUHTE3, KiIacCUu(PUKalus, MepuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEN0, 00BEM, arperaTHOE€ COCTOSIHHE BEIeCTBA, UICAIbHBIN Ta3, PU3N-
YeCKHUE BEJIMYMHBI, €AMHUIIBI UBMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboIMU3M, MAKPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEepasnbl, TOPHBIC MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peECypCHI.

TexHoNorus: XUMUYECKasi MPOMBIIIJICHHOCTb, METAJUTyPIHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmareBTUUYECKasi MTPOMBIIIUIEHHOCTh, MPOM3BOJICTBO KOCMETHUYECKUX Ipernapa-
TOB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJTIOB, 3JEKTPOHHASI MPOMBIIUICH-
HOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAX0JIOM B CTPYKTYpE JIUY-
HOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeAMeTa « XUMHU» Ha YPOBHE CPETHEr0 OOIIEro
00pa30BaHUs BBIJICJICHBI CIEAYIONINE COCTABISIONINE: OCO3HAHUE 00YYaIOIUMHUCS
POCCHIMCKOW TPa¥JaHCKOW WJICHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMO-
CTOSITEJILHOCTH W CaMOONPECIICHUIO; HAIMYUE MOTHUBAIMU K OOY4YEHUIO; TOTOB-
HOCTh ¥ CIOCOOHOCTH O0OYYAIOIINXCSI PYKOBOACTBOBATHCS MPUHSATHIMU B O0IIIECTBE
MpaBWJIaMHM U HOPMaMH I[IOBEICHUS; HAJIMYUE MPABOCO3HAHHUS, SKOJOTMUYECKOU
KYJBTYpPbI; CHOCOOHOCTb CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE Pe3yIbTaThl OCBOCHUS MIpeaMeTa « XUMUSD) OTpaxkaroT chopMu-
POBAHHOCTbH ONBITA MO3HABATEILHOU U MPAKTUUYECKOUN JEATEIIbHOCTH 00yUYaroInX-
Csl B IIpoliecce peann3anuu 00pa3oBaTeIbHOM NS TEIbHOCTH.

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTpaxaroT chopMHu-
POBAHHOCTbH ONBITAa MO3HABATEILHOM U MPAKTUUYECKOUN JEATEIIbHOCTH 00yUYaroInX-
Csl B IPOIECCE peanu3aliuu 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM YKCIIC B YACTHU:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJICTABICHHS O COLIMAJIBbHBIX HOpMax M MPaBUJIAX MEXKIUYHOCTHBIX OTHO-
IICHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIEATEILHOCTH MPHU CO3JaHUH y4ueO-
HBIX TPOEKTOB, PEIICHUU YUEOHBIX U MO3HABATEIbHBIX 3a7a4, BHIMOJTHEHUU XUMHU-
YECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apry-
MEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOM IESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOIIECHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTede-
CTBEHHOM XUMUH;

YBaKEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUECKOTO MPHU-
JIOKEHHS] XUMHUH, OCO3HAHUS TOT0, YTO JIAHHBIE HAYKHU €CTh PE3YJIbTaT JIUTENbHBIX
HAOJIOICHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO TPYy/a
YYCHBIX U IPAKTUKOB;

MHTEpPECA U MO3HABATEIIBHBIX MOTUBOB B MOJIYUYEHUHU U TTOCIEAYIOIIEM aHAIH-
3¢ MH(pOpMAIUU O TEPEAOBBIX JOCTHKCHHUSX COBPEMEHHON OTEUECTBEHHON XH-
MUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJICHUE U MOCTYNKN CBOUX TOBApHILEH C 1MO-
3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIJIEICTBUHN MO-
CTYTKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUs LIEHHOCTEN 3I0pOBOTO M 0€30macHOro o0pasa »KU3HH, HE00XO-
JUMOCTH OTBETCTBEHHOI'O OTHOIICHHS] K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHYE-
CKOMY 3JI0POBbBIO;

COOJTIO/IEHUsT TIpaBUiI 0€30MMacHOTO OOpaIeHusT C BEIIECTBAMU B OBITY, IO-
BCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHUSI IEHHOCTH TMPaBWJI WHAMBUIYATbHOTO U KOJUIEKTUBHOTO 0€3-
OMAaCHOTO MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUI W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-UCCIIEIOBATEILCKON Jies-
TEJILHOCTU, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U PYTUX BUJIAX JAEATEIbHOCTH,

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3aJ]1ay COLHaTb-
HOW HaMpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYaAJIbHOU TPACKTOPUU 00pa3o-
BaHUs, Oyaymiel mpodeccun U peanusanuu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C
y4€TOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHO-
cTel o01IecTBa;

6) 3K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€J1IeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE KaK UCTOUHHUKY CY-
IIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TI100aJTFHOTO XapaKTepa KOJOTHUECKUX MPOOIIeM, BIUSHUS KO-
HOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHOMN CpeIbl;

OCO3HAHUSI HEOOXOIUMOCTH MCMOJIb30BAHUS JOCTHXKCHUN XUMUH JJISI pellie-
HUSI BOIPOCOB PAllMOHAIILHOTO TPUPOOTIOIb30BAHHS;

AKTUBHOTO HENPUATHS JECUCTBUN, NPUHOCAIINX BPEN OKPYN AOLIECH NPUPOA-
HOM cpejie, yMEHHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJOTUYECKHUE TMOCIE]-
CTBUSI IPEANPUHUMACMBIX JACHCTBHUM U MPEIOTBPAIATh UX;



HaJM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOICTBO-
BAThCS MMM B MO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJIBHOW MTPAKTUKE, CIIO-
COOHOCTH ¥ YMEHHUSI aKTUBHO MIPOTUBOCTOSITH HJI€OJIOTUU XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKW U 0OIIECTBEHHON MIPAKTUKH,

MOHUMAaHUs Crielu(PUKU XUMHUHM KaK HayKH, OCO3HaHUsA €€ posiu B (hopMUpo-
BAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUN LEITOCTHOTO MPEACTaBIIE-
HUs 00 OKpYXalollleM MHUpE KaK O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHWH MPOOJIEM COXPaHCHHsS MPHUPOIHOTO
PaBHOBECHS;

yOEXKIEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHUU JIJII COBPEMEHHOW IMBUIN3A-
IMU: B €€ T'YMaHUCTUYECKOM HAIPABICHHOCTH U BaXKHOW POJIM B CO3JaHUU HOBOM
0a3bl MaTepuagbHON KYJIBTYpPBhl, B PEUICHUU TIO0ABHBIX MPOOJIEM yCTOMUYMBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKOM, MUIIEBOUN U IKOJTIOTMYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00€CIICYCHUU YCJIOBUHN YCIEUIHOIO Tpyaa
U DKOJIOTUYECKU KOMMDOPTHOM MKUZHU KaXKJIOTO WICHA 00111eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: TIOHUMAHUS CYIIHOCTU METOJ/IOB MTO3HA-
HUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJY-
YyaeMble 3HAHUS JJISI aHAJIU3a U OOBSICHEHHUS SIBJICHUU OKPY>Kalollero Mupa u mpo-
UCXOJAIUX B HEM U3MEHEHHM, YMEHHs JeiaTh 0OOOCHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCA JTAHHBIX C IIEJIbI0 TOJIYYCHHS JOCTOBEP-
HBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHUYECKUE 3HAHUS I pe-
HIEHUS MPOOJIEM B PeabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIEN0BATEIbCKON IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa3o-
BaHUIO, K aKTUBHOMY MOJIYYCHHUIO HOBBIX 3HAHUW MO XUMHUU B COOTBETCTBUM C
YKW3HEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATHHOM
JIESITETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS TTPOTPAMMBbI TI0 XMMHH Ha YPOBHE
CpeaHero oo11ero 0opa3oBaHus BKIFOYAIOT:

3HaUYMMBIE 11 (POPMUPOBAHUS MHPOBO33PECHHS OOYYAIOMIUXCS MEKIUCIIH-
IUTMHApHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIE TMOHSATHS, OTPAKAIOIINE IETI0CT-
HOCTh HAYYHOU KapTUHBI MUPA U CHEIU(UKY METOJOB MO3HAHUS, UCTIOIb3YEMBIX B



€CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIus, ABICHUE, IPOIECC, CUCTEMA,
HAy4YHBIN (PaKT, MPUHITUII, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIIEI0BA-
HUe, HaOJI0/ICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTUE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TO3HABATEIbHBIC, KOMMYHHKATHUBHEIE,
peryJsaTuBHBIE), obecneunBaronme GopMupoBanue (QyHKIIMOHATLHON IPaMOTHO-
CTH ¥ COIMATLHOW KOMIETEHITUN 00yJarOIINXCS;

CIIOCOOHOCTh OOYYaOIIMUXCS HCIIOIh30BaTh OCBOCHHBIC MEXKIUCIUTLIAHAP-
HbIE, MUPOBO33PECHUYECKHE 3HAHUS U YHUBEPCAIbHbIC YUEOHBIC ICHUCTBUS B MO3HA-
BaTEJIbHOM U COLUAIIbHOU MTPAKTHUKE.

MertanpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JCHCTBU-
SIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCcAJIbHbIE YUeOHbIE JeiicCTBUSA

1) 6a3oBble JIOrHYecKHe JIeCTBUSL:

CaMOCTOSITETILHO (POPMYIMPOBATh U aKTyaJIU3UpPOBaTh MpoOJiEeMYy, paccMarT-
puBaTh €€ BCECTOPOHHE;

ONPEACIATh LM JCSITEILHOCTH, 3a7iaBasi mapaMeTpbl U KPUTEPUHU UX JTOCTH-
YKEHUSI, COOTHOCUTD PE3YJIbTAThl JEATECIBHOCTU C MOCTABICHHBIMU EIISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JTJOTUUECKOTO MBIIIJICHUS: BbI-
JIeTIATh XapaKTepHbIC MPU3HAKKU TMOHSATUM U YCTAaHABIMWBATh UX B3aUMOCBS3b, HC-
M0JIb30BaTh COOTBETCTBYIOIIUE TMOHATHS JJIi OOBSCHEHHS OTACIbHBIX (haKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHMS U KPUTEPUM JJI KiIacCU(PUKAIMKU BEIIECTB U XUMUYE-
CKHMX pEaKLuii;

yCTaHaBJIMUBATh MPUYUHHO-CIICJACTBEHHBIC CBSI3M MEXAY M3y4aeMbIMHU SIBJIC-
HUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHIYKTUBHBIC, ICIYKTUBHbIE, 10 aHAJIO-
T'YH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX,
(bopMyIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS HCIOJIb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUIN
3HaK (CHMBOJI) dJIEMEHTa, XUMHUUYecKkas (GopmMmysa, ypaBHEHHE XUMUUYECKOM peak-
MU — MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX W MPAKTUUECKUX 3a7ad, MpUMe-
HSTh Ha3BAaHHBIC MOJICJIbHBIC MPEACTABIICHUS IS BBISIBICHUS XapaKTEPHBIX MpH-
3HAKOB M3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIH.

2) 6a3oBble HcCIeA0BATEIbCKIE IeiiCTBHSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUUECKUX Pe-
aKI1M;



dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTa IO-
3HaHUS ¥ OCHOBBI 711 JOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH BBI-
CKa3bIBaEMbIX CYXKICHMUIA;

BJIA/IETh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHMSI U MIPOBEJICHUS YUCHU-
YECKHUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOIIOJaTh 32 XOJIOM IpO-
1[ecca, CaMOCTOATEIBHO MPOTHO3UPOBATh €r0 pe3yibTar, (GpopmynupoBaTh 0000-
IICHUS U BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEI0OBaHUS, CO-
CTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

npUOOpEeTaTh OMBIT YYEHUUYECKON UCCIIEN0BATENIBCKON U MPOEKTHON EATENb-
HOCTH, MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TOMCKY Me€-
TOJIOB PELIECHUS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB IO3HA-
HUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJsipHasl JIUTepaTypa XUMUYECKOTO COAEpP’KaHUs, CIPABOYHBIE MOCOOUs, pe-
cypcel MHTepHeTa), aHaIu3upoBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPEICTABIICHUS, KPUTUYECKM OLIEHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHUBOPEUM-
BOCTBb;

(GOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE H
otOope uHpopMaLK, HEOOXOIUMOM [JIsl BBITOJHEHHUS y4eOHBIX 3ajad OIpese-
JIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (hOpMy TpesicTaBlieHus uHpopma-
uuu (cxemsl, rpauKky, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CpPEeACTBAa NpHU padoTe C XUMHUUE-
CKoM MH(pOpMaIuen: MPUMEHITh MEXIpeaMeTHbIe (hU3NUecKue U MaTeMaThye-
CKH€) 3HAKU U CUMBOJIbI, pOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINMYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XOJ€ TUaJIOra U/uiu
JMCKYCCHUH, BBICKA3bIBaTh UieU, (DOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEI b-
HO BBINIOJIHEHUS MTPEIOKEHHON 3a1a4H;



BBICTYNIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHUKAMH MPH BHITIOJIHCHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO MCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOTo MPOoeKTa, U (POPMYITHPOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Yy4eOHbIE 1eCTBUSA:

CaMOCTOSATEIILHO TIAHUPOBATh U OCYIIECTBIISTH CBOIO TIO3HABATEILHYIO JICS-
TEJIBLHOCTh, OTIPeneNsis e€ e U 3a/1aud, KOHTPOJIHPOBATh U TI0 Mepe HEOOXOIH-
MOCTH KOPPEKTHPOBATh IIpeIaraéMblii ajJropuTM JEHCTBUN IMPU BBIMOJTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aa4, BEIOMpaTh Hanboiee 3¢hHEKTUBHBIN CIIOCO0
WX PEIICHUS C YIETOM IMOTYyYEHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYCCKHUX pe-
aKIHAX;

OCYLIECTBIISTh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CAMOAHAIM3a U Ca-
MOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOTPaMMbl 10 XUMUU Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0o O0IIEero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUJbI JAESITEIbHOCTU
10 MOJIYYEHHIO HOBOT'O 3HAHMSI M IPUMEHEHUIO 3HAHUN B Pa3JIMYHbIX YYEOHBIX CH-
TyalusaX, a TAKXKE€ B PEAIbHBIX JKM3HECHHBIX CUTYalUAX, CBS3aHHBIX C XUMUEH. B
IIPOTpaMMe IO XMMHUHU MPEIMETHBIE PE3YNbTAThl MPEACTABIICHBI 110 TOJAM U3YyYe-
HUS.

10 KVIACC

[IpenmeTHbIE pe3ysbTaThl OCBOCHHS Kypca « OpraHnveckass XuMHs» OTpaxKa-
IOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIeTUIECKON 1
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX MUCTOYHHKOB DHEPTUU, B OOCCIICYCHUHN PAIMOHATHLHOTO MPHUPOIOIIOIH30Ba-
HUSA, B (JOPMHUPOBAHUU MUPOBO33PEHUS W OOIIEH KyIbTYPHI YETOBEKA, a TAKXKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;



BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJIA-
raronue MOHATUS — XUMUYECKAN JIEMEHT, aToOM, SAPO U AJEKTPOHHAS 000JI0YKa
aToma, s-, p-, d-aToMHBIE OpOHUTAI, OCHOBHOE U BO30YKIEHHOE COCTOSTHUS aTOMa,
ruOpuIn3ainsi aTOMHBIX OpOUTajel, HOH, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPH-
LATEJbHOCTh, CTEIEHb OKUCJIECHUS, XMMHUYECKas CBS3b, MOJb, MOJISIpDHAs Macca,
MOJISIDHBIN O0BEM, YIJIEpOAHBIA CKelleT, (yHKIHUOHAJIbHAS TpyIMMa, paaukal,
CTPYKTypHBIC (PopMyInbl (pa3BEPHYTHIE, COKpPAIMIEHHBIE, CKEJETHBIC), M30MEPHs
CTPYKTYypHasi U MPOCTPAHCTBEHHAs (Fr€OMETpHUUEcKas, ONTUYECcKas), H30MEPhI, TO-
MOJIOTUYECKUH Psill, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO- U a30TCOAEPKAIIUE Op-
TFaHUYECKUE COEOUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIpHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuii 3akoH . 1. Menaenee-
Ba, TEOPUs CTPOCHHMsI opraHudeckux BemecTB A. M. byTiepoBa, 3akoH coxpaHe-
HUSI MAcChl BEILIECTB, 3aKOH COXPAHEHUS U NPEBpAIICHUS SHEPIUHU MPU XUMHUYeE-
CKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUU, MHUPOBO33PECH-
YeCKHUe 3HAHUS, JIeKAIIKEe B OCHOBE MOHUMAaHUs MPUYUHHOCTH U CUCTEMHOCTU XU-
MUYECKUX SBJICHUHN; MPEICTABICHUS O MEXaHU3MaX XUMUUYECKUX PEaKIui, TepMO-
JMHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAaHUS, O B3aUMHOM
BIIUSIHUA aTOMOB W TPYII aTOMOB B MOJIEKyJaX (MHAYKTHUBHBIM M ME30MEPHBIN
s dextrl, opuenTanTsl I u Il pona); dpakronorudeckue cBeICHHs O CBOMCTBAX, CO-
CTaBe, MOJYYCHUU U 0€30MMacHOM HUCIIOIb30BaHUN BOXKHEHIIIUX OPraHUYECKUX Be-
IIECTB B OBITY U MPAKTUYECKOU NESITEIBHOCTH YEIOBEKa, OOIIUX HAYYHBIX MPHUH-
[UIIaX XUMHUYECKOTO MPOU3BOJCTBA (HAa MpUMEpPE MPOU3BOJICTBA METAHOJA, Tepe-
paboTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUYEeCKUX
BEIIECTB;

COCTaBJISAITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKINIl MMOCPEACTBOM COCTABIICHUS 3JIEK-
TPOHHOTO OanaHca 3TUX PEAKIUH, PEaKIuii MOHHOTO OOMEHAa MyTEéM COCTaBIICHUS
WX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBJIMBATh MOJEIM MOJIEKYJ OPraHUYE€CKUX BELIECTB ISl WILTIOCTPALUN
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh, YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BEIIECTB 110 MX COCTAaBYy M CTPOCHUIO K ONPEAECIEHHOMY KJilac-
Cy/TpyIiie COeIMHEHUH, JaBaTh UM Ha3BaHUS MO CUCTEMATHYECKOW HOMEHKJIAType



(IUPAC) u npuBOINUTh TpUBHAJIbHBIE HA3BAHMS U OTIEIBHBIX MPEACTABUTEIEH
OpPraHUYECKUX BEIIECTB (3TUJIEH, ALIETHIIEH, TOJNYOJ, MIIMUEPHH, STUIECHIIUKOb,
denon, dopManbaerua, aneTanbIerusl, aleToH, MypaBbUHAs KHCIOTa, YKCyCHas
KHCJIOTa, CTEApUHOBAsl, OJICMHOBAs, NAJIbMUTHUHOBAs KHUCJIOTHI, TJIMLHAH, AJIAHWH,
ManbTO3a, GPYKTO3a, aHWIMH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUS OMPENEIATh BUA XUMUYECKON CBSI3M B OpraHU-
YECKHUX COEIMHEHUAX (KOBaJEHTHAas M MOHHAs CBs3b, G- U TM-CBS3b, BOJAOPOIHAL
CBSI3b);

c()OPMUPOBAHHOCTh YMEHHUS IPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHUSI Opra-
Hu4eckux BemectB A. M. bytnepoBa /st 00bSICHEHNS 3aBUCUMOCTH CBOWCTB Be-
IIECTB OT UX COCTaBa U CTPOECHUS,

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTpoeHHUe, pusude-
CKHE€ M XUMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTENICH PA3JIMYHBIX KIJIACCOB
OpPraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, ANbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, IPOCTBHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOECAUHEHUN U aMUHOB, aMHU-
HOKHUCJIOT, OEJIKOB, YII€BOAOB (MOHO-, TU- U TOJUCAXapHJIOB), WIUTFOCTPUPOBATH
IEHETUYECKYIO CBSI3b MEKIYy HUMH YPAaBHEHUSIMHU COOTBETCTBYIOIINX XUMHUYECKHUX
peakuuil ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPKIATh Ha KOHKPETHBIX IMPUMEpPAX Xa-
pakTep 3aBUCHUMOCTU PEAKUMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COECIUHEHUU OT
KpPaTHOCTH M THUIIa KOBAJEHTHOM CBS3HU (G- U TM-CBSI3U), B3AUMHOTO BIIMSHUS ATOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, Yrojib), CHOCOOBI €ro NepepadoTKu U MpaKTH4e-
CKO€ IPUMEHEHHUE NPOAYKTOB MepepadboOTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHNUH, U3MEPEHUH, MOJIEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHSATH OCHOBHBIE OINEpPALMU MBICIUTEb-
HOU JeSATENbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHUE, 0000LIEHUE, CUCTEMATU3AIIHIO,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€l — JJI1 U3YYEHUS! CBOMCTB BEIECTB U
XAMUYECKUX PEAKIIHI;

c(OpPMHPOBAHHOCTh YMEHHII: BBISBISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU C
MNOHATUSMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0ojiee OCO3HAHHOTO MOHMMAaHUsSl CYHIHOCTH MaTepUalbHOIO €IMHCTBA MHUpA, HC-
M0JIb30BaTh CUCTEMHBbIE 3HAHUS M0 OPTaHUYECKON XUMHHU AJIsi OOBSICHEHUS U MPO-
THO3UPOBAHMS SIBJIEHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPO.Y;



c(hOpMHUPOBAHHOCTh YMEHHUI: MPOBOJUTH PACUETHI MO XUMHUYECKUM (Popmy-
JaM ¥ YpaBHEHUSM XUMHUYECKHX PEAKIM C MCIOIh30BAaHUEM (PU3NYECKUX BEIIH-
yiH (Macca, 00bEM ra3oB, KOJMUECTBO BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacu€Thl MO0 HAXOXKJICHUIO XUMHUYECKOU (OpMyIIbl Be-
IIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLIEHUBAThH
C TO3UIUN HKOJOTMYECKON O€30MacHOCTH MOCHIEACTBHUS OBITOBOM M MPOU3BO/I-
CTBEHHOU JIeATEIbHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIECTB, UCTIOb-
30BaTh MOJYUYEHHbIC 3HAHUS JJI PUHATHS TPAMOTHBIX PEIICHU MPoOJIeM B CUTY-
alusX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITENIbHO TIUIAHUPOBATh U TPOBOAUTH
XUMUYECKUN SKCIEPUMEHT (MOTyYeHUE W U3yYEHHE CBOWMCTB OPraHUYECKUX Be-
IIECTB, KAUECTBEHHbBIEC PEAKIIMH YIJIEBOJAOPOAOB PA3IMYHbBIX KJIACCOB U KHUCIOPOJ-
CoJlepKallluX OPraHUYECKUX BEIECTB, PELICHHUE HKCIIEPUMEHTANIbHBIX 3a7a4 10
pacrio3HaBaHUIO OPraHUYECKUX BEIECTB) C COOIOJICHUEM MpaBHI OE30MaCHOTO
oOpalieHusi ¢ BeleCTBaMH U J1a0OpaTOpHbIM 000pyJI0BaHUEM, (HOPMYIUPOBATH
1[eJIb UCCIIEA0BAHMS, IPEJICTABIATH B pa3InyHOM (opMe pe3ybTaThl IKCIIEPUMEH-
Ta, AaHAJIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHMIA:

coOJIr01aTh MpaBuUia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3J0POBBbS, OKPYXKAOIIEH
IIPUPOJHOM CpPEelIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh OMACHOCTh TOKCHUYECKOTO JIEMCTBUS Ha KUBBIE OPTaHU3MBI OIIpe-
JIEJIEHHBIX OPraHUYECKUX BEUIECTB, TOHUMast cMbIch nokaszareis [T1K;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
MIPOMBITIIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH LI€JICHANIPABICHHBIA MOUCK XU-
MUYECKOM MH(POPMALMKM B Pa3IMYHBIX UCTOYHMKAX (Hay4yHas W y4yeOHO-HayyHas
JUTEpaTypa, CpeicTBa MaccoBol MHpopManuu, MIHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TTOCTABJICHHON y4eOHOM 3aauei.

11 KJIACC

[IpeameTHbIe pe3ysbTaThl OCBOCHUS Kypca «OOmias U HeopraHuueckas Xu-
MUSD» OTPAXKAIOT:

c(hOpMHPOBAHHOCTH TPEACTABICHUA: O MaTepUaIbLHOM €IMHCTBE MUpa, 3a-
KOHOMEPHOCTSX W TTI03HABAEMOCTH SIBJICHUN MPUPOBI, O MECTE U 3HAUYEHUU XUMUU
B CUCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHUH YCTOWYMBOTO Pa3BUTHS,
B PEILLIEHUU MPOOJIEM PKOJIOTMUYECKOM, SHEPreTUUECKON U MUILEBOM 0€30MacHOCTH,



B Pa3BUTHM MEIUIIMHBI, CO3/IaHMU HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEP-
ruu, B 00ECIeUeHNN PalUOHAIBLHOTO MPHUPOJONOIL30BaHMS, B (POPMHUPOBAHUN
MHUPOBO33pEHUS U OOIIEe KyJbTYphl YEJIOBEKa, a TAKXKE DKOJIOTHYECKHM O00OCHO-
BAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOIHOU CPELE;

BJIaJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpPAsl BKJIKOYAET: OCHOBOIIOJA-
rarolire MOHATHS — XMUMHUYECKHM 3JIEMEHT, aToOM, SIIPO aToMa, WU30TOIbI, AJIEK-
TpOHHAsI 000JI0YKA aToma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30YXIEH-
HOE COCTOSIHUSI aToMa, TMOpUIM3alids aTOMHBIX OopOuTaneil, MoH, MOJEeKyJa, Ba-
JIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHYECKas CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKas, BOJOPOAHAS ), KpUCTAITMYECKasl pelIETKa,
XUMUYECKasl PEAKIUs, PACTBOP, JICKTPOJUTHI, HEIIECKTPOIUTHI, INEKTPOJIUTHYIE-
CKasi AUCCOIMAIIUS, CTETIEHb JUCCOLUAIINY, BOJAOPOAHBIN MOKa3aTEIh, OKUCIUTEb,
BOCCTAaHOBUTEIb, TEIUIOBOM 3PHEKT XUMUUECKON PeaKkiuu, CKOPOCTh XUMUYECKOMN
peaKkuuy, XUMUYECKOE PAaBHOBECHUE;, TEOPUM U 3aKOHBI (TEOpPHUS BIEKTPOIUTHYE-
CKOM nuccouuanuu, nepuoandeckuii 3akon .M. MeneneeBa, 3aKk0H COXpaHECHUS
MaccChl BEIIECTB, 3aKOH COXPAaHEHUsI M MPEBpAICHUS DHEPTrUU MPU XUMHUYECKUX
peaKIusAx, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3a-
KOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JiE-
JKallye B OCHOBE MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUM;
COBPEMEHHBIC TMPEJCTABICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HMOHHO-
MOJIEKYJISIPHOM U HAJIMOJIEKYISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XH-
MUYECKUX PEAKIU, TEPMOANHAMHUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(bakToIOTHYECKHUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUN U O€30MacHOM M C-
MOJIb30BAaHUU BAKHEUIIIUX HEOPTaHUUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU Jie-
ATEJIbHOCTH Y€JIOBEKA, OOIIUX HAYYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpPHbIC TNMPU3HAKW TOHSITHUH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHUS UCIOJIb30BATh XUMUUYECKYI0 CUMBOJIUKY JJIsl CO-
cTaBjieHUs] ()OpMYJT BEILIECTB M YPaBHCHUN XMUMHUYECKUX PEaKIui, CUCTEeMaThue-
ckyto HomeHKiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OTPEEISATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIWHEHMSX, BUJ XUMHYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METAJJINYeCKasi, BOJOPOHAS), TUIl KPUCTAIITMYECKON PEIIETKH KOHKPET-
HOT'O BEIIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMUYECKON CBSI3M M TUTA KPUCTAIMYECKON PEmEéTKH, OOMEHHBIN U IOHOP-
HO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIGHTHOW CBSI3H;



c(OPMUPOBAHHOCTh YMEHMI: KIACCH(PHUIMPOBATh: HEOPTraHUYECKHUE BeEIlle-
CTBa MO MX COCTaBY, XUMHUYECKHE PEAKLUMHU MO PA3JIUYHBIM MPU3HAKAM (YUCITY U
COCTaBy pearupyromirx BEIIEeCTB, TeIJIOBOMY 3(h(EKTy peakinu, N3MEHEHHUIO CTe-
NEHEN OKUCJIEHMs AJIEMEHTOB, OOpAaTUMOCTH, YYaCTUIO KaTajau3aTopa U JpyTue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPHUM IS KIacCU(PUKAIIUM U3ydyae-
MBIX BELIECTB U XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPHIBATh CMBICI MEPHOINYECKOrO 3akoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

Cc()OPMUPOBAHHOCTh YMEHUI: XapaKTEpU30BaTh IEKTPOHHOE CTPOEHUE aTo-
MOB M MOHOB XMMHYECKHX 3JIEMEHTOB IIEPBOrO—4eTBEPTOrO nepuoaos llepuonu-
yeckou cucremsl /.M. MenneneeBa, HCIONIBb3ysl TOHATHS «QHEPTETUYECKUE YPOB-
HU», «IHEPTreTUUECKUE TIOyPOBHU», «S-, P-, d-aTOMHbIE OpOUTAIINY, «OCHOBHOE U
BO30YKIEHHOE SHEPTETUUYECKUE COCTOSHUS aTOMay»; OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHS] CBOMCTB XHMHMYECKHUX JJIEMEHTOB M MX COCOUHEHHU IO MEpUOiaM M
rpyrmnam [lepuonnueckont cucremsel . . MenaeneeBa, BaJ€HTHBIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X AIIEKTPOHHBIX 000JI0UEK;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (OMUCHIBATh) OOLIUE XUMHU-
YECKHME CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOMN CBS3M MEXKAY HEOPTaHMYECKHMM BEIIECTBAMM C IOMOILIBIO YpaBHE-
HUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

C()OPMUPOBAHHOCTb ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OaslaHca
ATUX peakUui; peakiuii HOHHOIO OOMeHa MYTEM COCTaBJICHUS MX IOJHBIX U CO-
KpalIEHHBIX MOHHBIX YPAaBHEHMI; peakuui THAPOJIN3a; Peakluii KOMILIEKCOo0pa-
30BaHMs (Ha MpUMEpPE THAPOKCOKOMILIEKCOB IIMHKA U AIFOMUHUA);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHIATh 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHU-
YECKUX PEAKLMU ¢ YYETOM UX IHEPTETUUYECKUX XAPAKTEPUCTHUK, XApaAKTEp U3MEHE-
HUSI CKOPOCTH XMMHUYECKON peakluH B 3aBUCMMOCTH OT Pa3jIM4HbIX (DaKTOpOB, a
TAaKXE XapakKTep CMEIICHUS XMMHYECKOIO PAaBHOBECHS NOJ BJIUSHHUEM BHEIIHUX
BozaeiicTBuil (mpunuun Jle llatenne);

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHUUECKHE PEaKIIUU, JexKa-
[I1M€ B OCHOBE MPOMBILIUICHHOTO MOJXY4YEHHs] CEPHOM KUCIIOTHI, aMMHaKa, o0Iue
Hay4YHbI€ NMPUHLHUIBI XUMUYECKUX MPOU3BOJICTB; 1€J1€CO00Pa3HOCTh MPUMEHEHUS
HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHO-
LICHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BIIAJICHUSI CHCTEMOM 3HAHUI O METOJax HAY4YHOIO IO-
3HaHUS SIBJICHUN NPUPOIbI — HAOIIOACHHUE, U3MEPEHUE, MOICTUPOBAHUE, IKCIIEPH-
MEHT (peaJIbHbI{ U MBICIIEHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, yMEHUS



MPUMEHSTH 3TH 3HAHUS MPHU SKCIEPUMEHTAIIBHOM HCCIIEIOBAHUU BEIIECTB U IS
OOBSCHEHHUSI XUMUYECKUX SIBJICHUHN, UMEIONIUX MECTO B MPUPOJE, TPAKTUIECKOMN
JEATEeIIbHOCTH YeJIOBEKa U B ITOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0oJiee 0CO3HAHHOTO MOHMMAaHUSI MATEPUAIILHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS MTPOBOJUTH PACUETHI: ¢ MCIOIL30BAHUEM TIOHSI-
TUW «MaccoBas JI0J1sl BEIECTBA B PACTBOPE» U «MOJIApHAsE KOHIICHTPALIUS; MacChl
BEI[ECTBA WM O0BEMA raza MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WIU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEILIOBOTO 3PdeKTa peak-
1MW, 3HAYEHUSI BOJAOPOJAHOTO MOKA3aTelsl pACTBOPOB KUCIIOT U IIEJIOYEN C U3BECT-
HOM CTEIMEHBIO TUCCOIMAITNH; MacChl (00hEMa, KOJTUYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, eciii OJHO U3 UCXOJHBIX BEIECTB JAaHO B BUJE PACTBOpa C ONpEAeIEH-
HOM MaccoBOU J10Jiel pacTBOPEHHOTO BEIIECTBA MM JAaHO B U30BITKE (MMEET MpHU-
MECH); 10U BbIXO/Ia MPOAYKTa peakinK; OObEMHBIX OTHOIIICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUUYECKUN HKCTIEPUMEHT (MPOBEACHUE PEAKIIM MOHHOTO OOMEHa, MOATBEPXKIe-
HUE KaYeCTBEHHOI'0 COCTaBAa HEOPTraHMYECKUX BEILECTB, ONPEAECICHUE CPEAbl pac-
TBOPOB BEIIECTB C MOMOIIbI0 MHIUKATOPOB, U3yUCHUE BIMSIHUS PA3IUYHbIX (ak-
TOPOB Ha CKOPOCTh XMUMHYECKOW PEAKIMH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1au
no TeMam «MeTtamib» U «HemeTamib») ¢ coboeHneM npaBuil 0€3011acHOro 00-
paleHus ¢ BelecTBaMu 1 J1abopaTopHbIM 000pyI0BaHHuEM, (POPMYIUPOBATH 11EIIb
WCCJICIOBAHUSI, TPEJCTABIATh B Pa3NU4YHOM (PopMe pe3ysbTaThl IKCIEPUMEHTA,
aHaJM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MpaBUja MOJIb30BAHUS XUMUYECKOM
MOCy/I0l U JTabOpaTOpHBIM 000pYyAOBaHUEM, OOpalIeHUsI C BEIIECTBAMH B COOT-
BETCTBHH C MHCTPYKIUSMU TIO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTIBITOB,
HKOJIOTHYECKH 1E€JIECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOW JEATEIHHOCTH B
LEJSAX COXPAHEHUsI CBOETO 37I0POBbs, OKPYKAIOIIEH MPUPOAHOU Cpeabl U TOCTH-
YKEHUs €€ YCTOMUYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOTO JEUCTBUS
Ha JKMBBIE OPTaHU3MBbI OMPEAEIEHHBIX HEOPTaHUUECKUX BEIIECTB, TOHUMAs CMBICI
nokazarens [1JIK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIICCTBIIATH IEJICHANIPABICHHBIN TTOUCK XH-
MUYECKON MHGOpPMAIUU B Pa3IMYHBIX UCTOYHUKAX (Hay4yHass U yuyeOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaTeiBaTh €€ U UCIOIh30BaATh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1auei.
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s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 YIIeBOLEI ? https://m.edsoo.ru
Hroro no pazneny 41
Pa3nen 4. A3oTconeprkaiue opranudeckue coeJMHeHus1
bubmuorexa [JOK
https://m.edsoo.ru
4.1 A LA .b 12
MUHBI. AMUHOKUCIIOTHI. benku Euborexa POIII
https://resh.edu.ru
Hroro no paszneny 12
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS
bu6nmoreka [JOK
5.1 BBICOKOMOIEK YIS pHBIE COCMHEHIS 6 DUpsdnadsoo.
) y2ip A bubmmoreka POIII
https://resh.edu.ru
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoabnsie IIpakruuyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH bubnnorexa [JOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9 https://m.edsoo.ru
anemeHToB 1. 1. Menaeneena
1o Crpoenue BemmecTBa. MHOroobpasue 1" | bubnmoreka POIL
. BEILECTB https://resh.edu.ru
bubmuoreka [IOK
1.3 XUMUYECKUE peaKkLiun 19 1 3 1
https://m.edsoo.ru
Hroro no paszneny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubnmnorexa [JOK
2.1 Hewmerannsl 31 1 3 1
https://m.edsoo.ru
bubnmnorexa POII
2.2 Mertas 23 1 2 https://resh.edu.ru
Uroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
but6mmoreka [IOK
31 MeTtoapl TO3HAHUS B XUMHAH. XUMHUS U 9 https://m.edsoo.ru
' KU3Hb Bubmrorexa POIII

https://resh.edu.ru




Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Tema ypoka KoaunuyecTBO 4acos Jlara DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/n Bcero  Koutpo IIpakTuyec - H3YHUCHHS pecypcnl
JbHBIE KHe
padoThI padoThI
[Ipeamer u 3HaUCHUE 1 06.09.23 [IpezenTanus (MHOOYPOK):
OPraHUYEeCKON XUMHUH, https://infourok.ru/prezentaciya-predmet-organicheskoj-
IpECTABIEHNE O MHO- himii-10-klass-4554865.html Ypox (I{udposas 6u6-
roodpasuu opraHuye- auoTeka): https://app.onlineschool-1.ru/10-
CKHMX COSTMHECHUH klass/himiya/predmet-organicheskoj-himiil/article Bu-
Jeoypok: http://school-collection.edu.ru/ Ypok
(Sxmacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Buneoypok (MuTepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POIL):https://resh.edu.ru/subject/lesson/6149/
DJIEKTPOHHOE CTPOCHUE 1 06.09.23 [Ipe3enTtanus: https://infourok.ru/prezentaciya-po-

aToma yriepona (oc-
HOBHOE€ U BO30YXIEH-
HOE COCTOSTHUS).
BanentHbie
BO3MOYKHOCTH aTOMa

yriepoaa

himii-stroenie-atoma-ugleroda-klass-271196.html Ypok
(AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/sostoianie-
elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220/re-4a9b0f74-e44d-45aa-9acd-
eOea46dac163 Buneoypoxk: http://school-
collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-




klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

XuMHYeckas CBSI3b B
OpPTraHUYECKUX COEJIH-
HEHUSIX. MexaHU3MBbI
00pa3oBaHus KOBAJIEHT-
HOH CBSI3H, CIIOCOOEI
paspbiBa CBs3EH

08.09.23

Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-

soedineniyah [Ipe3enTanus
NH®OVYPOK):https://infourok.ru/prezentaciya-po-
himii-elektronnaya-priroda-himicheskih-svyazey-v-
organicheskih-soedineniyah-3998996.html Buneoypok:
http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

Teopus crpoeHus opra-
HUYECKNX COCINHEHNH
A. M. bytneposa

08.09.23

Buneoypok: http://school-collection.edu.ru/ Buaeo-
YPOK
(MuTepypoxk):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
VYpoxk (Sxmacce): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/sostoianie-

elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-

organicheskoi-khimii-6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-stroeniia-organiches_-
6447217 Ypoxk (Ludposas
OombmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
IIpesenrarus (MHOOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Buaer uzomepun:

13.09.23

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




CTPYKTYpHasi, Ipo-
CTPaHCTBEHHAas. JJeK-
TpoHHBIE 3 PEeKTHI B
MOJIEKYJIaxX OpraHuye-
CKHMX COCIMHEHUI

(AKmacc): https:/www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/izomeriia-
izomery-6490525 IIpesentanus (MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
izomeriya-klass-1959959.html Buneoypoxk (MHTE-
PYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-

izomeriya-geometricheskaya-opticheskaya

[IpencraBnenue o kiac-
CHU(UKAIMK U CUCTeMa-
THUYECKasi HOMEHKJIaTypa
(IUPAC) oprannyeckux
BEILIECTB

13.09.23

Buneoypok: http://school-collection.edu.ru/ Buaeo-
ypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-

soedineniy Ypok (SAKmnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 IIpe3enTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-k-
uroku-klassifikaciya-organicheskih-soedineniy-
497334 .html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.html

Knaccudukanms peak-
LU B OPraHNYECKON
XUMHAN

15.09.23

Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-
6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢cd
[pezenTanus (MHOOVYPOK):
https://infourok.ru/oporniy-konspekt-po-organicheskoy-
himii-klassifikaciva-himicheskih-reakciy-v-
organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya




10

CucreMaruzanus u
000011IeHrEe 3HAHUH 110
TEME

AJIKaHBI: TOMOJIOTHYE-
CKHi psint, obmas dop-
MyJjia, HOMEHKJIATypa 1
U30MEpHsl, AIIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII

dusnueckue u xumMnye-
CKHE CBOMCTBA aJIKaHOB

15.09.23

20.09.23

20.09.23

himicheskih reakciy v _organicheskoy himii-
285796.htm

Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-
sostav-organicheskih-veschestv-prosteyshaya-i-
molekulyarnaya-formuly

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-

nomenklatura-fizicheskie-svoystva Ypok (udposas

Ooubnmoreka):https://app.onlineschool-1.ru/10-

klass/himiya/predelnye-uglevodorody-alka/article Ypoxk
(POL):https://resh.edu.ru/subject/lesson/6151/

Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-ego-
gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485

[IpezenTanus (MHOOVYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-
klass-1043265.html Ypox (L{udposas
OombmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6151/

11

Haxoxnenue aikaHoB B
npupoje. CriocoObI mo-

22.09.23

Buneoypok: http://school-collection.edu.ru/ IIpe3enra-
st https:/ppt-online.org/445176 Ypox (ILludposas




JIY4YC€HUSA U IIPUMCHCHHUC
aJIKaHOB

OoubmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article
VYpok (POII):https://resh.edu.ru/subject/lesson/6151/

12 [ukoankanel: o0IIast 22.09.23 Buneoypok: http://school-collection.edu.ru/ Buaeo-
dopmyna, HOMEHKIIATY- ypox (MHTEPYPOK):
pa u u3oMepusi, ocoOeH- https://interneturok.ru/lesson/chemistry/10-
HOCTHU CTPOEHHS U XU- klass/predelnye-uglevodorody/tsikloalkany-osobennosti-
MHUUYECKUX CBOﬁCTB, malyh—tsiklov HpeSeHTaHI/IH (I/IH(DOVPOK)
CII0COGBI MOTyUEHHS U https://infourok.ru/prezentaciya-po-himii-na-temu-
NpUMeHEHNe cikloalkani-klass-2250393.html

13 Pemenne pacu€THbIx 27.09.23 [IpezenTanus (MHOPOYPOK):
3a/1a4 Ha ONpeJIeIEHUE https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-
MOJIEKYJISPHOU opMy- formuly-organicheskogo-veshestva-po-ego-plotnosti-
JIbI OPraHUYECKOTO Be- massovym-dolyam-ili-produktam-sgoraniya-
I1IECTBA [0 MACCOBBIM 6199752.html Buaeoypox: http://school-
JOIAM aTOMOB 2JeMeH- collection.edu.ru/ Buneoypoxk (MHTEPYPOK):
TOB, BXOJISIIHNX B €10 https://interneturok.ru/lesson/chemistry/10-
COCTAB. klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-
CHcTeMaTH3aIIA 1 sostav-organicheskih-veschestv-prosteyshaya-i-

molekulyarnaya-formuly

000011ICHIE 3HAHUM 10
TEME

14 AJKeHBI: TOMOJIOTHYE- 27.09.23 Buneoypok:http://school-collection.edu.ru/

CKHit psan, obmas dop-
MyJia, HOMEHKJIaTypa,
IIEKTPOHHOE U IIPO-
CTPaHCTBEHHOE CTpOE-
HUE MOJIEKYJI.
CrpykTypHas u 1uc-
TpaHC-U30Mepus

VYpox(AKIIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-
gomologi-6898889 Buneoypok (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-

nomenklatura-izomeriya-i-fizicheskie-svoystva [Ipe3eH-
taiust (MH®OYPOK):https://infourok.ru/prezentaciya-




15

AJIKCHOB

dusnyeckue U Xumu4e-
CKHE CBOMCTBA aJIKEHOB.
[IpaBuio
MapkoBHHMKOBa

29.09.23

po-himii-alkeny-10-klass-5028230.html ¥Ypox (IL{udpo-
Bas OmbmoTeKa):https://app.onlineschool-1.ru/10-

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

VYpok (AKmacc):https:/www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975
Buneoypok:http://school-collection.edu.ru/

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-alkeny-10-klass-5028230.html

Ypoxk (Ludposas
Ooubnmoreka):https://app.onlineschool-1.ru/10-

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

16

17

CrniocoOslI nonydeHus u
NpPUMEHEHHE AIKEHOB

[IpakTuueckas pabora
Ne 1 no Teme "Tlonyue-
HHUC DTUWICHA U U3YYCHHUC
€ro CBOMCTB"

29.09.23

04.09.23

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

primenenie-6895074 Buneoypok: http://school-
collection.edu.ru/ I[Tpe3enTarus (MHDO-

YPOK):https://infourok.ru/prezentaciya-po-himii-
alkeny-10-klass-5028230.html

VYpox (Hudposas
Ooubnmoreka):https://app.onlineschool-1.ru/10-

klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POL):https://resh.edu.ru/subject/lesson/5412/
IIpe3enrarus (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-poluchenie-
etilena-i-opiti-s-nim-klass-257772.html Buneoypok:
http://school-collection.edu.ru/




18 Pemenue pacuéTHBIX 04.10.23 VYpok (Sxmace):https:/www.yaklass.ru/p/himija/10-
3a/1a4 Ha onpelesicHue klass/reshenie-raschetnykh-zadach-6888498/vyvod-
MOJIEKYISApHOH (hopMy- molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
JIbl OPraHHYECKOrO Be- https://www.yaklass.ru/p/himija/10-klass/reshenie-
IecTBa raschetnykh-zadach-6888498/vyvod-molekuliarnoi-

formuly-po-plotnosti-i-massovoi-dole-khimicheskogo- -
6874541 Ilpe3enra-
nusa(MHO®OYPOK):https:/infourok.ru/konspekt-uroka-
po-himii-na-temu-reshenie-zadach-na-vivod-formuli-
organicheskogo-veschestva-klass-3946056.html

19 AJIKaiueHbl: CONPSKEH- 06.10.23 Buneoypok: http://school-collection.edu.ru/ Ypok
HbIE, U30JINPOBAHHEIE, (AKmacc): https:/www.yaklass.ru/p/himija/10-
KyMysupoBaHHbie. Oco- klass/uglevodorody-6579439/alkadieny-6899278 (Bu-
OEHHOCTH 3JIEKTPOHHOTO neoypok (MHTE-

CTpOECHUS PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-
alkadienov-osobennosti-svoystv-sopryazhennyh-
alkadienov [Ipe3enranus
(MH®OYPOK)https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-4636620.html Ypok
(LIudposas 6ubamoreka):https://app.onlineschool-
1.ru/10-klass/himiya/alkadieny-kauchukil/article

20 XUMHUYECKUE CBOMCTBA 06.10.23 Buneoypok: http://school-collection.edu.ru/

COIPSKEHHBIX JTUECHOB

VYpox(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278 Bu-
neoypok (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-

alkadienov-osobennosti-svoystv-sopryazhennyh-
alkadienov IIpe3enTtamus




(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-4636620.html Ypok

(ucdposas 6ubnmoTeka):https://app.onlineschool-
1.ru/10-klass/himiya/alkadieny-kauchukil/article

21 CrocoOblI TIOTyYeH s 1 11.10.23 VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
NpUMEHEHUE AJIKaaue- klass/uglevodorody-6579439/alkadieny-6899278 Ilpe-
HOB 3EHTalUsA
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkadieny-10-klass-4636620.html Ypok
(ITudposast 6mbIMOTEKA): https://app.onlineschool-
1.ru/10-klass/himiya/alkadieny-kauchukil/article
22 AJKUHBI: TOMOJIOTHYE- 11.10.23 Buneoypok: http://school-collection.edu.ru/
CKuit psia, obmas gop- Ypox(SAKnace):https://www.yaklass.ru/p/himija/10-
MyJa, HOMEHKIaTypa, klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
AJIIEKTPOHHOE U TIPO- gomologi-6892969 Buneoypok (MHTEPYPOK):
CTPaHCTBEHHOE CTPOE- https://interneturok.ru/lesson/chemistry/10-
HHE MOJEKYII, QU3HUe- klass/nepredelnye-uglevodorody/alkiny-stroenie-
CKe CBOMCTBA nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkini-klass-1243319.html Ypox (Llud-
poBast OubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
23 XUMHUYECKUE CBOMCTBA 13.10.23 Buneoypok: http://school-collection.edu.ru/

AJIKUHOB

VYpoxk(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-

primenenie-6899279 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/nepredelnye-uglevodorody/alkiny-
himicheskie-svoystva-i-primenenie [Ipe3enrarus




(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-alkini-klass-1243319.html Ypox (L{ud-
poBast bubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

24 KauecTBenHble peakuu 13.10.23 VYpoxk (Hudpoas 6ubnmmoreka):
Ha TPOMHYIO CBS3b https://app.onlineschool-1.ru/10-
klass/himiya/kachestvennye-reakcii-organiches/article
Buneoypok: http://school-collection.edu.ru/
Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-
primenenie-6899279
25 CriocoObl nostyyeHust u 18.10.23 Buneoypok: http://school-collection.edu.ru/
MIPUMEHEHUE aJTKUHOB Ypok(AKnace):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-
primenenie-6899279 Ypox (Lludposas
O6mbnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
26 Pemenue 3agau: pacué- 18.10.23 Buneoypok
ThI IO YPABHEHUIO XU- (MHTEPYPOK):https://interneturok.ru/lesson/chemistr
MHUYECKOU PEAKIUU y/10-klass/nepredelnye-uglevodorody/reshenie-zadach-
po-teme-nepredelnye-uglevodorody
27 CucreMarusanus u 20.10.23 Pemry EI'O:https://ege.sdamgia.ru/
000011IeHrE 3HAHUMT 110 Buneoypok: http://school-collection.edu.ru/
TemMe
28 ApeHBI: TOMOJIOTHYE- 20.10.23 Buneoypok: http://school-collection.edu.ru/

CKHit psan, obmas dop-
MyJjla, HOMEHKJIaTypa.
DNEKTPOHHOE U IIPO-
CTPAaHCTBEHHOE CTPOE-
HUE MOJIEKYJ OeH301a 1

VYpox(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-ego-
gomologi-6912879 Buneoypok (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aromaticheskie-uglevodorody/areny-nomenklatura-




TOJTyoJIa, X hu3n4e-
CKHE CBOICTBa

izomeriya-poluchenie-i-fizicheskie-svoystva Ypok

(ucposas 6ubnmoTteka):https://app.onlineschool-
1.ru/10-klass/himiya/aromaticheskie-uglevodorody-
ill/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4775/

29 XUMHUYECKUE CBOWCTBA 25.10.23 Buneoypok: http://school-collection.edu.ru/
apeHOB: peak U 3aMe- Ypok(AKnace):https://www.yaklass.ru/p/himija/10-
LIEHUSI klass/uglevodorody-6579439/areny-svoistva-poluchenie-
i-primenenie-6912880 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/aromaticheskie-uglevodorody/aromaticheskie-
uglevodorody-himicheskie-svoystva Ypoxk (Lludpoas
Ooubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4775/
30 XVMHYECKHE CBOKWCTBA 25.10.23 Buneoypoxk:http://school-collection.edu.ru/
apeHOB: PEAKINH NIpH- VYpox (AKnacc):https://www.yaklass.ru/p/himija/10-
COEIMHEHMS, OKHCIIECHUE klass/uglevodorody-6579439/areny-svoistva-poluchenie-
rOMOJIOTOB OeH3071a i-primenenie-6912880 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/aromaticheskie-uglevodorody/aromaticheskie-
uglevodorody-himicheskie-svoystvaVYpox ({udposas
OombmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il 1 /article
31 Ocobennoctu 27.10.23 Buneoypok: http://school-collection.edu.ru/ Ypoxk
XUMHUYECKHUX CBOMCTB (udposas 6ubnuoTeka):https://app.onlineschool-
cTupoja 1.ru/10-klass/himiya/aromaticheskie-uglevodorody-
ill/article
32 Pemienune pacu€THbIX 27.10.23 Buneoypok: http://school-collection.edu.ru/

3aJ1a4 Ha OIpeelicHUue




33

34

35

36

MOJIEKYJISIpHOU popmy-
JIbI OPraHUYECKOTO Be-
1iecTBa

CniocoOslI noy4eHus u
IIPUMEHEHUE apeHOB

I'eneTnyeckas cBs3b
MCKAY pa3JINYHbIMU
KJlacCaMH yrjieBoaopo-
J0B

Pacuérsl o ypaBHeHU-
M XMUMHUYECKHX peaK-
uui. CucremaTuzanus u
0000111eHIe 3HAHUIT 110
TeMe

IIpuponueiii ras. Ilo-
MyTHBIE He(DTSHBIE Ta3bI

08.11.23

08.11.23

10.11.23

10.11.23

Buneoypok: http://school-collection.edu.ru/ Ypok
(ITudporast 6mbMoTEKA): https://app.onlineschool-
1.ru/10-klass/himiya/aromaticheskie-uglevodorody-

ill/article
VYpox (POII):https://resh.edu.ru/subject/lesson/4775/

IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-

veschestv-1540148.html Buneoypoxk: http://school-
collection.edu.ru/ Ypok (L{udposas
OubOMoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
klass6/article

Ypok (AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-6892051

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-
2294230.html Buaeoypoxk: http://school-
collection.edu.ru/ Ypox (L{udposas
OuoOMoTeKa):https://app.onlineschool-1.ru/10-

klass/himiya/prirodnyj-gaz1/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6148/




37 KameHnHnbIit yroyib u 15.11.23 [Ipe3enTanus
IPOAYKTHI €T0 Nepepa- (MH®OYPOK):https://infourok.ru/prezentaciya-po-
00TKH himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-
2294230.html Buneoypoxk: http://school-
collection.edu.rv/ Ypok (Ludposas
Ooubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/kamennyj-ugol-i-ego-pererabot/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6148/
38 HedTp 1 ciocoOwr eé 15.11.23 [Ipe3enrtamnus
nepepaboTKH. (MH®OYPOK):https://infourok.ru/prezentaciya-po-
IIprMeHeHne npoayKTOB himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-
nepepaboTku HedTH 2294230.html Buneoypok: http://school-
collection.edu.ru/ Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredy-6899731 Ypoxk (Lug-
poBast OubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-pererabotkil/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6148/
39 I'enernueckas cBs3b 17.11.23 Buneoypok: http://school-collection.edu.ru/ Ypoxk
MEXy pa3IndHbIMU (Iucposas 6ubnuoteka):https://app.onlineschool-
KJlaccaMu yIieBOJ0po- 1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-
0B Klass/article
40 ["anorenonpoun3BogHbBIE 17.11.23 Buneoypok: http://school-collection.edu.ru/
YIJIEBOJOPOJIOB: JJIEK- https://youtu.be/kKUbebihjhO
TPOHHOE CTPOEHUE; Pe- https://youtu.be/dNoxefooPwl
aKIIUU 3aMelleHus rajao- IIpesenTanus
reHa (MH®OYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-kl-5218206.html
41 JlelicTBue 1IeI04YeH Ha 22.11.23 Buneoypok: http://school-collection.edu.ru/




raJOreHIIPOU3BOIHBIC.
BsaumoneiicTBue aura-
JIOTEHAJIKAHOB C MarHu-
€M U [IUHKOM

42 CucreMaruzanus u 22.11.23 Buneoypok: http://school-collection.edu.ru/ IIpe3enra-
000011IeHrEe 3HAHU 110 nust (MH®OYPOK): https://infourok.ru/prezentaciya-
pasneny "YriieBogopo- po-himii-obobschenie-znaniy-po-teme-uglevodorodi-
61" 447951 .html

43 KoHTtposbHas padoTta mo 24.11.23
teme "YraeBoaopoib"

44 IIpenenbHble OHO- 24.11.23 [IpesenTanus
ATOMHBIE CIIUPTHI: TO- (MH®OYPOK):https://infourok.ru/prezentaciya-po-
MOJIOTHYECKUHN Psifl, 00- himii-na-temu-spirtiklass-298155.html Buneoypok:
urast popmysna, cTpoeHue http://school-collection.edu.ru/ Ypok
MOJIEKYJI, U30MEPH, (AKnacc):https://www.yaklass.ru/p/himija/10-
HOMEHKJIaTypa, KIIaCCH- klass/spirty-fenoly-6580873/nasyshchennye-
bukanus, GU3nIECKUe odnoatomnye-spirty-metanol-etanol-6569756 Bueo-
CBOMCTBA YPOK

(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-
odnoatomnye-spirty-stroenie-i-nomenklatura
VYpox (ILludporas
OoubmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/4769/

45 XUMHUYECKUE CBOMCTBA 29.11.23 Buneoypoxk: http://school-collection.edu.ru/

MpEIETbHBIX OJTHOATOM-
HBIX CIIUPTOB

VYpox(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/svoistva-poluchenie-i-
primenenie-nasyshchennykh-odnoatomnykh-spirtov-




6579666 Buaeoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr

y/10-klass/spirty/himicheskie-svoystva-spirtov-1-
kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/himicheskie-svoystva-spirtov-2-
nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-

klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-

spirtov
Ypok (L{udposas
Ooubnmoreka):https://app.onlineschool-1.ru/10-

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

46 CniocoOsbI ony4eHus u 01.12.23 Ypok (AKnacce):https://www.yaklass.ru/p/himija/10-

MIPUMEHEHHUE OJHOATOM- klass/spirty-fenoly-6580873/svoistva-poluchenie-i-

HBIX CIIUPTOB primenenie-nasyshchennykh-odnoatomnykh-spirtov-
6579666 Ypok (ILludposas
O6ubnmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4769/

47 [TpocTeie apupsl: HO- 01.1223 [IpezenTanus (MHDO-

MEHKJIATypa 1 U30Me- YPOK):https://infourok.ru/avtor-goncharov-t-

pus, ocoOeHHOCTH (u- prezentaciya-po-himii-prostie-efiri-klass-2841335.html

3UYECKUX U XUMHUYECKUX Buneoypok: http://school-

CBOICTB collec-
tion.edu.ru/Ypok(@OKCDOP1):https://foxford.ru/wiki/h
imiya/prostye-efiry-epoksidy

48 MHoroaToMHbIE CIIUP- 06.12.23 [Ipe3enTanus

ThI: 3TUJICHITINKOJb U

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




TJIMIEPUH, UX (U3HYe-
CKHUC U XUMHNYCCKHUC
CBOMCTBA

himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
Buneoypok: http://school-collection.edu.ru/ Buaeo-
YPOK
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/spirty/osobennosti-himicheskih-svoystv-

mnogoatomnyh-spirtov-i-fenolov ¥Ypok (Hudposas

OoubmMoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

49 CniocoOslI noy4eHus u 06.12.23 [IpezenTanus (MHOOYPOK):
MPUMEHEHHUE MHOTO- https://infourok.ru/prezentaciya-po-himii-klass-po-teme-
aTOMHBIX CIIUPTOB mnogoatomnie-spirti-3539968.html Buneoypok (M1H-
TEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/poluchenie-i-primenenie-spirtov Y pok
(ITudposast 6mbMMOTEKA): https://app.onlineschool-
1.ru/10-klass/himiya/mnogoatomnye-spirty/article
50 @DeHoII: CTPOEHUE MOoJIe- 08.12.23 [Ipe3entanus: https://infourok.ru/prezentaciya-po-
KYJIbl, pU3ndeckue himii-fenoli-klass-1535601.html Buneoypok:
cBoiicTBa. TOKCUYHOCTh http://school-collection.edu.ru/ Ypox (Lludposas 6ub-
denona TMoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5727/
51 XUMHUYECKUE CBOMCTBA 08.12.23 Buneoypok: http://school-collection.edu.ru/
denona Ypok (udposas
OoubmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article
52 Crioco6bI nostyueHust u 13.12.23 Buneoypok: http://school-collection.edu.ru/ Ypoxk
npuMeHeHue GpeHona (udposas 6ubnuoteka):https://app.onlineschool-
1.ru/10-klass/himiya/fenol/article
53 [IpakTuyeckas padora 13.12.23 Pemry EI'O:https://ege.sdamgia.ru/

Ne 2. Pemrenune 3kcrie-

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




PUMEHTAIBHBIX 33]a4 110
teme "CrupTsl U GeHo-

n

JIbI
54 CucreMmaruzanus u 15.12.23 Buneoypok: http://school-collection.edu.ru/ IIpe3enra-
000011IeHrEe 3HAHU 110 nust (MH®OYPOK):https://infourok.ru/obobschenie-i-
TEME sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-
elementami-laboratorno-prakticheskoy-raboti-cherez-
informacionnie-1648131.html
55 AJpaerunsl 1 KETOHBL: 15.12.23 [IpesenTtarus
AJIEKTPOHHOE CTPOCHHE (MH®OYPOK):https://infourok.ru/prezentaciya-po-
KapOOHMIILHOH TPYTIIEI; himii-aldegidi-i-ketoni-klass-1535664.html
TOMOJIOTUYECKUE PSLBIL, Buneoypok:http://school-collection.edu.ru/
oOmas Gpopmyina, u30- VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
MepHs 1 HOMEHKJIATypa klass/aldegidy-ketony-karbonovye-kisloty-
6780279/aldegidy-i-ketony-6777547 Buneoypoxk (MH-
TEPVYPOK: https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura Ypok (Lludpoas
O6mbnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketony1/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4776/
56 ATbIeruapl ¥ KETOHBI: 20.12.23 Buneoypox:http://school-collection.edu.ru/

¢buznyecKkue CBOWCTBA;
peakuuy IpucoeInHe-
HUS

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-

kisloty/himicheskie-svoystva-aldegidov-i-ketonov Ypoxk
(udposas 6ubnuoteka):https://app.onlineschool-
1.ru/10-klass/himiya/aldegidy-i-ketony1/article Ypoxk

(POII):https://resh.edu.ru/subject/lesson/4776/




57

58

59

PeaKI_[I/II/I OKHCJICHUSA U
KauCCTBCHHBIC PCAKIIUU
AJIbACTU0OB 1 KECTOHOB

Crioco6b! nostyueHust
QJIBJIETUI0B U KETOHOB

OIHOOCHOBHBIE TIpE-
JICJIbHBIC KapOOHOBBIC
KHUCJIOTBI, 0COOCHHOCTHU
CTPOEHHS X MOJIEKYII

20.12.23

22.12.23

22.12.23

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

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-

kisloty/himicheskie-svoystva-aldegidov-i-ketonov ¥Ypox
(POII):https://resh.edu.ru/subject/lesson/4776/

[IpezenTanuss(MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-

ketoni-klass-1535664.html Buneoypox: http://school-
collection.edu.ru/
VYpox(POI1):https://resh.edu.ru/subject/lesson/4776/

IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovie-kisloti-klass-2203040.html
Buneoypok:http://school-collection.edu.ru/
Ypok(AKmnace):https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-
6780279/karbonovye-kisloty-karboksilnaia-gruppa-
6795067 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-

kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura

https://interneturok.ru/lesson/chemistry/10-

klass/karbonilnye-soedineniya-karbonovye-

kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura

VYpox (ILludporas
OoubmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article




60 W3omepus u HOMEHKIIa- 27.12.23 VYpok (AKmacc):https:/www.yaklass.ru/p/himija/10-
Typa KapOOHOBBIX KHC- klass/aldegidy-ketony-karbonovye-kisloty-
JIOT, UX (PU3UYECKHE 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
CROMCTRA 6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
Buneoypok:http://school-collection.edu.ru/
61 XHMHYECKUE CBOWCTBA 27.12.23 VYpok (AKnacce):https:/www.yaklass.ru/p/himija/10-
MPEEIbHBIX OJHOOC- klass/aldegidy-ketony-karbonovye-kisloty-
HOBHBIX KapOOHOBBIX 6780279/svoistva-poluchenie-i-primenenie-
KHCIOT nasyshchennykh-odnoosnovnykh-karbonovy -6777549
Buneoypok:http://school-collection.edu.ru/
62 OCco0EeHHOCTH CBOWCTB 29.12.23 Buneoypok
MYpPaBbUHOH KHCIIOTBI. (MHTEPYPOK):https://interneturok.ru/lesson/chemistr
Msuoroo6pasue kap6o- y/10-klass/karbonilnye-soedineniya-karbonovye-
HOBBIX KHUCJIOT kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-
kisloty-osobennosti-svoystv IIpe3enTarus (MHDO-
YPOK):https://infourok.ru/prezentaciya-na-temu-
karbonovye-kisloty-muravinaya-kislota-4545399.html
Buneoypok:http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-102302/karbonovye-
kisloty-122869/re-672fbce2-fb05-444a-83d3-
c750a335dad1
63 OCO0EHHOCTH CBOMCTB: 29.12.23 [Ipe3enTarnus

HENpPeeNbHBIX U apo-
MaTHUYECKHX KapOOHO-
BBIX, TUKApOOHOBBIX,
TUIPOKCUKApOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHCIIOT

(MH®OYPOK):https://infourok.ru/prezentaciya-
vysshie-karbonovye-kisloty-10-klass-5542540.html Bu-
neoypok:http://school-collection.edu.ru/




64

[TonsiTre o mpou3sBoI-
HBIX KapOOHOBBIX KHC-
70T

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-proizvodnye-karbonovyh-kislot-
4034646.html
Buneoypok:https://youtu.be/IDPWDIJQdUw Buneo-
YPOK
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-
kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry

65 Crioco0sblI MoTy4eHus 1 Buneoypok
IpUMEHEHHE KapOOoHO- (MHTEPYPOK):https://interneturok.ru/lesson/chemistr
BBIX KUCJIOT y/10-klass/karbonilnye-soedineniya-karbonovye-
kisloty/poluchenie-i-primenenie-karbonovyh-kislot
66 CrnoxxHbIe 3(DUPBIL: TO- Ypok (Ludposas
MOJIOTUYECKUH psiJl, 00- 6ubnmoreka):https://app.onlineschool-1.ru/10-
mas popmyra, u3ome- klass/himiya/slozhnye-efiry-zhiry/article
pUsl 1 HOMEHKJIaTypa
67 DuU3NYECKUE U XUMUYE- Buneoypok: http://school-collection.edu.ru/ IIpe3enra-
CKHe CBOicTBa 3(hHpoB uus: (MHD®OYPOK) https://infourok.ru/prezentaciya-
po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-
svojstva-primenenie-10-klass-4274333.html Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179
68 Pemenue pacuéTHbIx VYpox (AKnacc): https:/www.yaklass.ru/p/himija/10-

3a/1a4: 10 ypaBHEHUIO
XUMUYECKON PEAKINH,
Ha OIpeieJIeHHe MOoJIe-
KYJSIpHOU (pOpMYITBI Op-
TaHUYECKOro BEIlecTBa

klass/aldegidy-ketony-karbonovye-kisloty-

6780279/uglevodorody-spirty-aldegidy-karbonovye-
kisloty-6780277
https://youtu.be/e3V6mBICRx8




69

[TpakTrueckas padota
Ne 3. Pemenue skcrie-
PUMEHTAIIBHBIX 3a]1a4 110
teme "KapOoHOBBIE
KUCHOTEL. CI0KHBIE

a¢uper"

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-
kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-
karbonovyh-kislot

70

71

72

XKupsr: crpoenue, ¢pu-
3MYECKUE U XUMHYCCKUE
CBOMCTBA (THIPOIIN3)

OCco0EHHOCTH CBOICTB
KHPOB, COJEPKAITIX
OCTAaTKHu HereI[eJ'H)HI)IX
JKUPHBIX KHCIIOT. JKUpbI
B IIPUPOJIE

MpEI1a KaK COJIM BBIC-
X KapOOHOBBIX KHUC-
JIOT, UX MOIOIIEee Jeii-
ctBue. IlousaTue o cun-
TETHYSCKUX MOOIIMX

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

[Ipesenranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-zhiri-1728121.html Ypoxk
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/zhiry-684968 1
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-
kisloty/zhiry Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5952/
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-
nahozhdenie-zhirov-v-prirode-3122367.html Bunaeo-
YPOK
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/karbonilnye-soedineniya-karbonovye-

kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-
organizme

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-milo-klass-841231.html4Buneoypok:
https://youtu.be/2gggO1QfSwc Ypok
(POII):https://resh.edu.ru/subject/lesson/5952/




cpenctBax (CMC)

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

73 I'eneTnueckas CBSA3b yT- Ypok (L{udpoast Oubnmoreka):

JIEBOJIOPOJIOB U KUCJIIO- https://app.onlineschool-1.ru/10-

poJIcosiep KALIUX Opra- klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

HMYECKHX BEIIECTB Buneoypok: http://school-collection.edu.ru/ IIpe3enra-
ust (MH®OYPOK):https://infourok.ru/prezentaciya-
po-teme-geneticheskaya-svyaz-696024.html

74 Pacuérel no ypaBHeHU- [IpezenTanus (MHDO-

SIM XUMUYECKUX peaK- (MH®O-

JA05051 YPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-
zhirov

75 CucremaTtu3zanus u Buneoypox: http://school-collection.edu.ru/ Pemry
0000111eH1e 3HAHUIT 110 EI'D:https://ege.sdamgia.ru/

TeMe

76 OO0m1as xapakTepucTuKa [IpesenTtamnus :https://infourok.ru/prezentaciya-po-

YTJIEBOJIOB U KJaccupu- himii-na-temu-uglevodi-klass-1962863.html

Kallys yrieBoJoB (Mo- Buneypoxk:http://school-collection.edu.ru/

HO-, JIM- U MOJIUCAXapPH- Ypok (AKnacce):https://www.yaklass.ru/p/himija/10-

JbI) klass/uglevody-prirodnye-soedineniia-
6835083/klassifikatciia-uglevodov-6828518 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-
uglevodov Ypok
(POIL):https://resh.edu.ru/subject/lesson/6150/

77 Momnocaxapusl: Gusn- Buneoypok

YyecKue CBOMCTBA U
HaxO0JXKJICHHE B TPUPOJIC

(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/uglevody/monosaharidy-na-primere-




glyukozy-stroenie-glyukozy IIpezentanms (MHDO-

YPOK):https://infourok.ru/prezentaciya-na-temu-
monosaharidi-3657060.html Ypok
(POL):https://resh.edu.ru/subject/lesson/6150/

78 [IprMeHeHue riaoKo3bl, Buneoypok: http://school-collection.edu.ru/
e€ 3HaueHUE B KU3HEIC- Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/10-
ATEIBHOCTU OpraHu3Ma klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-
i-fruktoza-6835111 Buneoypoxk (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/fizicheskie-i-himicheskie-svoystva-
glyukozy Ypok
(POIII):https://resh.edu.ru/subject/lesson/6150/
79 Hucaxapunpl: caxaposa, [IpesenTarus
MajbTO3a U JIAKTO3a. (MH®OYPOK):https://infourok.ru/prezentaciya-po-
Haxoxnenue B npupone himii-disaharidi-3128997.html Buneoypoxk:
Y IPUMEHEHHE Jucaxa- https://youtu.be/cpVKIfm7nlk Ypoxk
pUIOB (AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/sakharoza-6841114 Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-
saharozy-krahmal
80 [Tonucaxapupl: cTpoe- Ypok

HUE MaKpOMOJIEKYI, (hu-
3MUYECKUE U XUMUIECKUE
CBOWCTBA, IPUMEHEHHE

(POII):https://resh.edu.ru/subject/lesson/5413/start/1507
14/ Tlpezentarus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-polisaharidi-
klass-908646.html Ypok
(AKJTACC):https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938 Buaeoypok




(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/uglevody/oligo-i-polisaharidy-saharoza-
gidroliz-saharozy-krahmal Buneoypok: http://school-
collection.edu.ru/

81 [TonsiTue 06 Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/10-
HACKYCCTBEHHBIX klass/uglevody-prirodnye-soedineniia-
BOJIOKHAX 6835083/krakhmal-tcelliuloza-6843938 Buneoypok:
http://school-collection.edu.ru/ Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/tsellyuloza-iskusstvennye-polimery [Ipe-
3eHTaIUs
(MH®OYPOK):https://infourok.ru/prezentaciya-po-
tehnologii-himicheskie-volokna-iskusstvennie-i-
sinteticheskie-3985000.html
82 Pelienne pacueTHbIX Buneoypok: http://school-collection.edu.ru/
3a/1a4 Ha ONpeeiIeHue [Ipe3enTanus
JIOJIA BBIXOJ1a TIPOTYKTa (MH®OYPOK):https://infourok.ru/prezentaciya-na-
peaxkiuu ot TeopeTuYe- temu-reshenie-zadach-na-opredelenie-massovoj-
CKH BO3MOIKHOTO obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-
vozmozhnogo-4117208.html
83 CucremaTtu3zanus u Buneoypox: http://school-collection.edu.ru/ Pemry
00o011eHue 3HaHUH 10 EI'D:https://ege.sdamgia.ru/
paszaeiy
84 KoHnTtponbnas padota mo Pemry ET'D:https://ege.sdamgia.ru/
teme "Kucnoponconep-
JKalllie OpraHunyecKue
coeuHeHus"
85 AMWHBIL: KTaccuduka- Buneoypok: http://school-collection.edu.ru/ IIpe3enra-

IUs1, CTPOCHUE MOJICKYII,
obmas popmyna, u3o-

ust (MH®OYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-aminy-10-klass-4410983.html Ypok




MepHsi, HOMEHKJIaTypa u
¢du3nveckne cBOMUCTBa

(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
proizvodnye-ammiaka-nasyshchennye-aminy-6585751
Ypoxk (L{udposas
Ooubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/aminy/aminosoedineniya-klassifikatsiya-

izomeriya-nazvanivya-i-fizicheskie-svoystva

86

XUMHUYECKUE CBOICTBA
amu(aTHIEeCKUX AMHHOB

Buneoypok
(MHTEPYPOK):https://interneturok.ru/subject/chemistr

/class/10#
Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-6851421 Buneo-
ypoK: http://school-collection.edu.ru/

87

AHUWJIMH: CTPOEHUE aHU-
JINHA, OCOOEHHOCTH XH-
MHUYECKHX CBOMCTB aHH-
JINHA

VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-6851421 Buneo-
YPOK
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/aminy/osobennosti-svoystv-anilina-

poluchenie-i-primenenie-aminov [Tpe3enTamms (MH-
D®OVYPOK):https://infourok.ru/prezentaciya-po-teme-
anilin-1290859.html

88

CrniocoOsl nosydeHus u
npUMeHeHue anudaru-
YECKUX aMHUHOB

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr

y/10-klass/aminy/osobennosti-svoystv-anilina-
poluchenie-i-primenenie-aminov




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

89 AMMHOKUCIIOTBI: HO- Buneoypok: http://school-collection.edu.ru/
MEHKJIaTypa 1 U30Me- [Ipe3enTanus
pusi, GU3NIECKHEe CBOM- (MH®OYPOK):https://infourok.ru/aminokisloti-
ctBa. OTnenpHEBIE prezentaciya-k-uroku-klass-815105.html Ypok
MIPEACTABUTENH Ol (AKmacc):https://www.yaklass.ru/p/himija/10-
aMUHOKUCJIOT klass/azotsoderzhashchie-soedineniia-

6852270/aminokisloty-amfoternye-soedineniia-6853801
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-
nazvaniya-i-svoystva-aminokislot Ypoxk (L{ucdpoBas
Ooubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4743/

90 XUMHUYECKUE CBOMCTBA Buneoypok: http://school-collection.edu.ru/
aMHUHOKHCIIOT, UX Ono- VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
JIOTUYECKOE 3HAUCHUE klass/azotsoderzhashchie-soedineniia-
amuHokucioT. CHHTE3 U 6852270/aminokisloty-amfoternye-soedineniia-6853801
TUAPOIU3 NENTUI0B Buneoypox

(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-
nazvaniya-i-svoystva-aminokislot Ypoxk (Lludposas
OoubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4743/

91 benku kak npupoHbIe Buneoypok: http://school-collection.edu.ru/ IIpe3enra-

MOJIUMEPHI; CTPYKTYPBI
0€eJIKOB

uus
(MH®OI'OPO/):https://infourok.ru/prezentaciya_po h
imii_na temu belki 10 klass-557089.htm Ypoxk




(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-6858170 Buneoypok
(MHTENYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-kisloty/belki Ypok
(nppoa 6ubnmoTeka):https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belki/article Y pok
(POII):https://resh.edu.ru/subject/lesson/4743/

92 XHUMHYECKHE CBOUCTBA Buneoypok: http://school-collection.edu.ru/

O€eJIKOB Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-6858170 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-kisloty/belki ¥ pok
(ucposas 6ubnuoteka):https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belki/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4743/

93 A3oTconeprkalye rere- [IpesenTanus

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

Henus. Hyknennosbie himii-na-temu-geterociklicheskie-soedineniya-

KHCIIOTBL: COCTaB, CTPO- 2486321.html Buaeoypok: http://school-

eHHe 1 Ouosornyeckast collection.edu.ru/

poJb Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-kisloty/ponyatie-o-
geterotsiklicheskih-soedineniyah
Ypoxk (POIII): https://resh.edu.ru/subject/lesson/6296/

94 [TpakTrueckas pabota Buneoypok

Ne 4. Pemenue 3kciie-
pI/IMeHTaJIBHbIX 3a1a4 110

(MHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-kisloty/reshenie-




teme "A3oTcoaepkaiine
OpraHUYECKUE COeqNHE-

"

HH

kachestvennyh-zadach-po-organicheskoy-himii
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-
nukleinovye-kisloty/reshenie-kachestvennyh-zadach-2-
tsepochki-prevrascheniy

95 [TpakTuueckas pabota Buneoypok:http://school-collection.edu.ru/

Ne 5. Pewrenue skcne-
PUMEHTAJBHBIX 3a/1a4 10
teMe "PacriozHaBanue
OPraHUYECKHUX COEIU-
HEeHM"

96 KonTponbnas pabota no Ypok (AKnacce):https://www.yaklass.ru/p/himija/10-
Teme "A30oTcoepKaliue klass/vysokomolekuliarnye-soedineniia-vms-
OpraHuYecKHe COeIUHe- 6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-
— i-polikondensatcii-6880783

97 OCHOBHBIE OHATHS XU- [IpesenTanus
MHUHU BBICOKOMOJIEKY- (MH®OYPOK):https://infourok.ru/prezentaciya-po-
JSIPHBIX COCIMHEHUN U himii-na-temu-visokomolekulyarnie-soedineniya-
METO/Ibl UX CUHTE3a — 3194967.html
TIONTMMEPH3AIAS | TTO- Buneoypok:http://school-collection.edu.ru/
JIMKOHICHCALIUS

98 ITnactmaccel. YTtunuza- [IpesenTanus
1S U TiepepadoTKa Tia- (MH®OYPOK):https://infourok.ru/prezentaciya-po-
CTHKA himii-na-temu-stroenie-poluchenie-i-primenenie-

plastmass-klass-3458498.html Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
polimerov-6874539 Ypok
(POII):https://resh.edu.ru/subject/lesson/6095/

99 DnacToMepbl: HATY- Vpok (AKnacc):https://www.yaklass.ru/p/himija/10-




paJIbHBIN CUHTETHYC-
ckue Kaydykd. Pesuna

klass/vysokomolekuliarnye-soedineniia-vms-
6880782/Kklassifikatciia-i-prakticheskoe-ispolzovanie-
polimerov-6874539

100 Bonokna: HatypanbHble, 1 [Ipezentanus (MHPOVYPOK):

HUCKYCCTBEHHBIE, CUHTE- https://infourok.ru/prezentaciya-na-temu-volokna-

tueckue. [lonumepst 775635.html

CIIEIMAILHOTO Ha3HaAYe- Buneoypok: http://school-collection.edu.ru/

HUS Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vims-
6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
volokon-6874540

101 [TpakTnueckas padora 1 [IpezenTtanus

Ne 6. Pemienue skcne- (MH®OYPOK):https://infourok.ru/prezentaciya-k-

pUMEHTANbHBIX 3a1a4 110 uroku-himii-na-temu-prakticheskaya-rabota-

TeMe "Pacrio3naBanue raspoznavanie-plastmass-i-volokon-3014053.html Bu-

MJIaCTMAcC ¥ BOJIOKOH" Je0ypoK: http://school-collection.edu.ru/4

102 O06o01eHue 1 cucreMa- 1 Buneoypok: http://school-collection.edu.ru/

THU3aLHs U3YYEHHOTO

Marepuala no TemMe

"BBICOKOMOJIEKYIISIpHBIE

coenqnuenusa”

OBUIEE KOJIMYECTBO YA- 102

COB IIO [TPOTPAMME




11 KJIACC

Ne Tema ypoka Koan4yecTBO 4acoB Jara JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeJbHbIE PeCypPChl
n/ Bcero KonTpo paxkTn H3y1CHU
I JIbHbIE yeckue
padoThI padoThI
Atom. Coctas 1 [Tpesenranms (MHDPOYPOK):https://infourok.ru/prezentaciya-
ATOMHBIX sIJIEP. po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-
XyUMUAYECKUN elektrona-v-atome-klass-587955.html Buneoypok: http://school-
JJIEMEHT. collection.edu.ru/ Ypok
W3ortomnsl (POII):https://resh.edu.ru/subject/lesson/6479/
Ypok(SAKmace):https:/www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621
Vpox (Lludposas 6ubimoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Crpoenue 1 Vpox (AKmnacc):https://www.yaklass.ru/p/himija/11-
DJIEKTPOHHBIX klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-
000JI0UEK aTo- raspredelenie-elektronov-v-atome-d-orbitali-6931775
MOB, KBaHTO-
BBIC UHCIIa
Knaccuduka- 1 Buneoypok(MHTEPYPOK):
o XUMHYe- https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
CKHX 3JIEMEH- periodicheskij-zakonb/stroenie-atoma
T0B (s-, p-, d-, Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
f-3meMeHTB) klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-
khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches -
6585752
Pacnipenenenue 1 [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-

AJIEKTPOHOB T10

po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-




ATOMHBIM Op-
ouTaIIM

DJIEKTPOHHBIE
KOH(pHUTyparu
aTOMOB 2JIe-
MEHTOB B OC-
HOBHOM U BO3-

po-energeticheskim-urovnyam-i-podurovnyam-11-klass-
560731 1.html Ypoxk (Lludpoas
OoubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article

VYpok (Lludposas 6ubamnoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

Oyx’1EHHOM

COCTOSIHUM

DIIeKTPOHHBIE [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
KOH(HUTypauu po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-

HOHOB. 1243733 .html

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

aTeJIbHOCTh

[Tepuoamnue- [Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
CKHUU 3aKOH U periodicheskiy-zakon-klass-2508756.html

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

CKas cCUCTeEMA Ypok(SAKnace):https://www.yaklass.ru/p/himija/11-
XUMUAYECKHX klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-
y1emenToB 1. zakon-i-periodicheskaia-sistema-khimicheskikh-elementov- -

H. Menpenee- 6948490

Ba, CBSI3b C CO-
BPEMEHHOU
TEOpHUEH CTPO-
€HUS aTOMOB
3aKOHOMEPHO-
CTU U3MEHEHUS

[TpezenTanust (MHDOYPOK):https://infourok.ru/prezentaciya-
po-teme-pshe-d-imendeleeva-klass-3247664.html Buaeo-




CBOMCTB XUMHU-
YECKHX DJIC-
MEHTOB U 00pa-
3yeMBIX UMHU
MPOCTBIX H
CJIOKHBIX Be-
IIECTB I10
rpynmnam u re-

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

puoaam

9 Cucremarusa- VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-

s 1 00001e- klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-
HUE 3HaAHUH 110 khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches -

10 Buasr xumnye- ITpesentauust (MHOOYPOK):https://infourok.ru/prezentaciya-k-
CKOM CBSI3U. uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
MexaHu3Mbl okisleniya-282695.html
00pa3oBaHus Buneoypok:http://school-collection.edu.ru/

KOBAJICHTHOM Buneoypok
CBSI3ML (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
Bonopoauas klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
CBSI3D vozmozhnosti-atomov-himicheskih-elementov
Meskmonexyis Vpox (POII):https://resh.edu.ru/subject/lesson/6332/
pHBIE
B3aNMOJICHCTBH
s
11 BanentHocTh 1 [Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-

BaJICHTHBIC
BO3MOYKHOCTH
aToMoB. CBA3b

himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
Buneoypok:http://school-collection.edu.ru/

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




3JIEKTPOHHOU
CTPYKTYPBI MO-
JEKYJI C UX
reomMeTpuye-
CKHM CTPOEHU-

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170

Buneoypok
(MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

eM

12 [IpencraBnenus Buneoypok
0 KOMILJIEKC- (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1 1 -
HBIX COCJHHE- klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
HUSIX: COCTaB U VYpok ¢ npe3eHTanuein
HOMECHKJIATypa (MHD®OYPOK)(https://infourok.ru/urok _prezentaciya_po_himii

na_temu_kompleksnye soedineniya 11 klass-589677.htm)
Buneoypok:http://school-collection.edu.ru/

13 BemectBa Mo- Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
JEKYISPHOTO U klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-
HEMOJIEKYJISAP- kristallicheskikh-reshetok-6926175
HOTO CTPOCHUSL. https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
THITH KpH- stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-
O — veshchestv-ot-tipa-kristallicheskoi-res -6926176
pEeLIEeToK U
CBOIICTBA Be-

LIECTB

14 [Tonsitue o [Tpesenramus (MHDOYPOK):https://infourok.ru/prezentaciya-
JUCIIEPCHBIX po-himii-na-temu-dispersnie-sistemi-klass-3453293.html Buaeo-
CHUCTEMAaX. ypox: http://school-collection.edu.ru/

[IpencraBienue VYpok(AKnacc):https://www.yaklass.ru/p/himija/1 1-klass/khimiia-

0 KOJUIOHTHBIX
pacTBopax

rastvorov-7109506/dispersnye-sistemy-smesi-6980590 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1 1-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-




elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
VYpok (Hudposas 6ubmmoTexa):https://app.onlineschool-1.ru/11-

klass/himiya/dispersnye-sistemy/article Y pok
(POIII):https://resh.edu.ru/subject/lesson/4939/

15 Wctunnble pac- [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
TBOPBI: HACHI- po-himii-na-temu-dispersnie-sistemi-klass-3453293.html Buneo-
LLIEHHBIE U HE- ypok: http://school-collection.edu.ru/

HACBIIIICHHBIE, VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-

pactBOpHU- rastvorov-7109506/dispersnye-sistemy-smesi-6980590 Buneoypoxk

MOCTb. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

Kpucramiorua klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-

paThI elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
Vpox (Lludposas 6ubimoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4939/

16 Croco0mI [Mpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-
BBIPAXKCHU po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-
KOHIIEHTPAIUK veschestva-2507208.html
pacTBOpPOB

17 Pemenue 3agau Pemry EI'D:https://ege.sdamgia.ru/ Buaeoypok:http://school-

C HCIOJIL30Ba-
HUEM TTOHATHHN
"MaccoBas Jo-
JI51 PaCTBOPEH-
HOT'O Bellle-
ctBa", "MOJIp-
Has KOHIICH-

Tpauus"

collection.edu.ru/




18

Knaccuduka-
1Sl 1 HOMEH-
KJIaTypa Heop-
TaHUYECKHUX
BEIIIECTB

Buneoypok: http://school-collection.edu.ru/ ITpe3enTtanus (MH-
®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

19

20

Cucremarusa-
oM 1 00001Ie-
HUE 3HAHHH 110
TeEME

KonTponbHas
pabora 110 Te-
MaM "CrtpoeHue
aroma. [lepuo-
JTUYEeCKHH 3a-
KOH H [lepuo-
JNYECKast CH-
cTeMa XuMuye-
CKHX 3JIEMEH-
toB /1. 1. Men-
neneena",
"CtpoeHnue Be-
IECTBA.
MHoroob6pasue
BeIleCTB"

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

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

21

Knaccuduka-
WS XUMHUYe-
CKHUX pEaKIHil B
HeopraHuye-
CKOU U OpraHu-

[TpesenTauus (MHO®OYPOK):https://infourok.ru/prezentaciya-
11-klass-klassifikaciya-himicheskih-reakcij-5540433.html Buneo-
ypOK:http://school-collection.edu.ru/

Ypoxk(AKmace):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-




YEeCKON XMMMHU.
3aKoH coxpa-
HEHMS MacCChl
BCIISCTB; 3aKOH
COXpaHEHUS U
MIpEeBpaIICHHS
SHEPTHH NPHU
XUMHUYECKHX
peaKImsIX

khimicheskikh-reaktcii-po-raznym-priznakam-6964758 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy Ypox
(Lludpoas 6mbamoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/klassifikaciya-himicheskih-reakc5/article Ypoxk
(POIII):https://resh.edu.ru/subject/lesson/4938/

22

23

24

TemtoBsIe 3¢-
(EeKTBI XUMU-
YECKUX peaK-
uuii. Tepmo-
XUMHUYECKHE
ypaBHEHUS

Breraucnenus
10 YPaBHEHUSIM
XUMHUYECKHX
peaKkuuii u
TEPMOXHUMHUYE-
CKUM ypaBHE-
HHUSAM

CxopocTb xu-
MHYECKOH pe-
aKIuy, eé 3a-
BHCHUMOCTb OT
Pa3TUIHBIX
(hakTopoB.
Karanuz n

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-
khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761

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

[TpezenTanuss (MHDOOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html

Buneoypok: http://school-collection.edu.ru/
VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759 Buneo-
ypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-




KaTaJIu3aTOPbI

klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
reaktsii Ypok (Ludposas 6ubnamoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcij1/article

25 I'oMmorenHrle u Buneoypok:http://school-collection.edu.ru/
reTeporeHHbIE
peakuuun

26 [IpakTuueckas [Tpezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-
pabota Ne 1 1o uroka-himii-v-klasse-faktori-vlivayuschie-na-skorost-himicheskih-
TeMe "BiusHue reakciy-3516838.html Buaeoypoxk: http://school-collection.edu.ru/
Ppa3IMYHBIX
¢daxTopoB Ha
CKOpPOCTb XH-

MHYECKOH pe-

akun"

27 O6parumbie u [Mpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-
HeoOpaTuMbIe po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
peakiyn. Xu- Buneoypok: http://school-collection.edu.ru/

MHYECKOE PaB- Ypok(SAKnace):https://www.yaklass.ru/p/himija/11-

HOBeECHE klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759 Buueo-
ypok (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
reaktsii Ypok (LludppoBas 6nbauoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

28 [IpakTnueckas VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-

pabora Ne 2 o

klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-




TeMme "Bnusaue
Ppa3InYHbIX
¢daxTopoB Ha

printcip-le-shatele-6984763

MOJIOKEHUE

XUMHUYECKOTO

paBHOBecHUA"

29 DNEeKTPOTUTH- [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
yeckKas JUcCco- elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok:
nuanus. Cuib- http://school-collection.edu.ru/

HBIE U c1a0ble Ypok(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/Khimiia-

DIIEKTPOJIUTEL. rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-

CTemneHb pokazatel-ph-rastvora-7048767 Buneoypox (MHTE-

JIMCCOIIHAIIAT PYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

30 Honnoe npous- [Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
BEJIEHUE BOJIBI. elektroliticheskaya-dissociaciya-klass-3049118.html Bugeoypok:
Cpena BOAHBIX http://school-collection.edu.ru/

PacTBOpPOB. Ypok(AKmnace):https://www.yaklass.ru/p/himija/11-klass/khimiia-

Boxopoausiii rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-

okazareib pokazatel-ph-rastvora-7048767 Buneoypox (MHTE-

(pH) pactBOpa PYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena

31 I'maponus co- Buneoypok

ner. Peakmuu,
MIPOTEKAIOIINe
B pacTBOpax

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-




JJIEKTPOIUTOB rastvorov-vodorodnyy-pokazatel
Ypoxk(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kKhimiia-
rastvorov-7109506/gidroliz-solei-7126690

32 [IpakTnueckas Buneoypok:http://school-collection.edu.ru/
paborta Ne 3 o
teme "Xumuue-

CKHUE PEAKIUU B

pacTtBopax

AJIEKTPOIUTOB"

33 OKuCIUTENBHO- Ypok(SAKnace):https://www.yaklass.ru/p/himija/11-
BOCCTAaHOBU- klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-
TEIbHBIC PEaK- vosstanovitelnye-svoistva-nemetallov-7164468 [Tpe3enTarus
in. BakHeii- (MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
e OKUCIIHUTE- vosstanovitelnye reakcii 11 klass-481851.htm Buneoypoxk:

JH1 U BOCCTaHO- http://school-collection.edu.ru/ Ypok (Lludposas

BUTENU oubmmoTeKa):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himivya/elektroliz-rasplavov-i-
rastvorl/article

34 Mertopn smek- [Ipesenrtanus
TPOHHOTO (MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
(371EKTOHHO- vosstanovitelnye reakcii 11 klass-481851.htm Buneoypoxk:
MOHHOT0) 0Oa- http://school-collection.edu.ru/ Ypok (Lludposas
JIaHca OoubmmoTeKa):https://app.onlineschool-1.ru/11-

klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article

35 DIIeKTpOIu3 VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-

pacTBOpOB H
pacriaBoB Be-

klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-
rasplavov-i-rastvorov-7161829




IIECTB

36 Pemenue 3anau Pemry EI'D:https://ege.sdamgia.ru/
Pa3JIMYHbBIX
THUIIOB
37 Pemenue 3anau Pemry EI'D:https://ege.sdamgia.ru/
Ppa3IMYHBIX
THUIIOB
38 Cucremarusa- Buneoypok
ust ¥ 0000111e- (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
HHE 3HAHWUH 110 klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
Teme "XuMude- himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
CKHe peakiuu'
39 KonTtponbHas Pemy EI'D:https://ege.sdamgia.ru/
pabora 1o Teme
"Xumuueckue
peakuun"
40 [Monoxxeuue [Tpezentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-

HEMETAJIJIOB B
[Tepnoaunue-
CKOM CHCTEME
XUMHYECKUX
3neMeHTOB /I.
H. Menneneena
1 0COOCHHOCTHU
CTPOEHHUS X
aTOMOB.
duznueckue
CBOMCTBaA
HEMETAJIJIOB

po-himii-nemetalli-klass-2669698.html Buneoypoxk:http://school-

collection.edu.ru/
Ypoxk (Lludpoas 6ubnuoreka):https://app.onlineschool-1.ru/11-

klass/himiya/nemetally/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/5939/




41 Annorponus [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
HEMETAJIJIOB po-himii-nemetalli-klass-2669698.html Buneoypox:http://school-
(na mpumepe collection.edu.ru/
KUCII0pOJa, ce- VYpoxk (Lludposas 6ubanoTeka):https://app.onlineschool-1.ru/11-
psL, pochopa u klass/himiya/nemetally/article Ypok
YIIIEpOIa) (POII):https://resh.edu.ru/subject/lesson/5939/
42 Bonopoa: no- Buneoypok:http://school-collection.edu.ru/
aydenue, pu-
3UYECKHUE U
XUMUYECKHE
CBOMCTBA.
| 7911)% 0081
43 lanorensr: VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
HaxO0XXICHHUE B klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
IPHUPOJIE, CIIO- 7265030
coOBI TOJTy4e-
Hus, pusnye-
CKHE U XUMH-
YECKHUE CBOM-
CTBa
44 l"anmorenosoo- Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
poasl. Bax- klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
HEWIIIHe KUC- 7265030
J0poJIcoIep-
JKallyue coeu-
HEHUS Tajore-
HOB
45 JlaboparopHsble VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-

" IPpOMBIIIJICH-

klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-




HBIE CIIOCOOBI
MOJIYYeHHUS Ta-
noreHos. IIpu-
MCHEHHME Tajlo-
I'CHOB U HX CO-
eIUHEHNN

7265030

46

IIpakTrueckas
pabota Ne 4.
Pemenne skc-
NepUMEHTATb-
HBIX 3a7a4 110
teme "I"anore-

HbI

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

47

Kucnopon: na-
OopaTtopHbIe U
HPOMBIIIICH-
HBbI€ CIIOCOOBI
HOJy4eHus,
¢dusnueckue u
XUMHYECKHE
CBOMCTBA.
O30H.
IIpumeneHne
KHACIIOpo/a U
030Ha

VYpox(Sxnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-
7265029/re-b0ec05¢3-9505-4¢e21-afe0-9ebldda3d2b4

48

OKCcUIbl U
MIEPOKCH/TBI

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




49 Pewenue 3anau [TpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-
pa3Iu4YHbIX sera-i-ee-soedineniya-klassi-825447.html
THUIIOB
50 Cepa: HaxOX- [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
JIEHHE B IIpU- sera-i-ee-soedineniya-klassi-825447 .html
poJie, crocoOsl Buneoypok
HOJIyYEHUS, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
usuueckue u klass/osnovnye-metally-i-nemetally/kislorod-sera
XUMHYECKHE
CBOMCTBA
51 CepoBogopon, Ypoxk (MHDPOPMYPOK):https://infourok.ru/rabochaya-tetrad-
Cynb(UABI dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-
klass-6532221.html
52 Kucnopoaco- Ypoxk (MHO®OYPOK):https://infourok.ru/konspekt-dlya-
JieprKallue co- podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-
eJIMHEHUS ce- soedineniya-sery-11-klass-6532430.html
pbl. OcoOeHHo-
CTH CBOMCTB
CEpHOM KHUCIIO-
ThI
53 [IpakTrueckas Pemy EI'D:https://ege.sdamgia.ru/
pabota Ne 5.
Pemenne skc-
MepUMEHTab-
HBIX 3a]1a4 110
teme "Cepa u
e€ coeluHe-
Hus"
54 A30T: HAXO0X- Bupaeoypok:http://school-collection.edu.ru/




JICHHE B TIPU-
poze, criocoObl
HOJTYy4CHHS,

dusnueckue u

Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemist
ry/11-klass/osnovnye-metally-i-nemetally/azot IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html

XUMHUYECKHUE
CBOIICTBA.
AMMHaxk,
HUTPHUIBI
55 Kucnoponco- [Ipesentanus (MHD®OYPOK):https://infourok.ru/prezentaciya-
JiepaKallue co- po-himii-na-temu-azot-i-fosfor-6051540.html
eqUHEHUS a30- Buneoypok:http://school-collection.edu.ru/
ta. OcoOeHHO- Vpox(AKJlacc):https://www.yaklass.ru/p/himija/11-
CTH CBOMHCTB klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
a30THOM KHC- 7265028
JIOTHI
56 [Ipumenenue [Tpezentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-
a30Ta U ero co- po-himii-na-temu-azot-i-fosfor-6051540.html
€JIMHECHU. Buneoypok:http://school-collection.edu.ru/
A30THBIE VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
yI00peHst klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
57 ®docdop: [Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-

HAaXO0XJICHHE B
pUpOJE, CIIo-
coOBI TOJTy4e-
HUs, pusznye-
CKHUE U XUMH-
YECKUE CBOM-
ctBa. Pocuabt

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

Buneoypox:http://school-collection.edu.ru/
VYpok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028




u dhochun

58 Oxkcunsr oc- [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
dopa, pochop- po-himii-na-temu-azot-i-fosfor-6051540.html
coJiepaxKallue Buneoypok:http://school-collection.edu.ru/
kuciaoTel. Conun VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
docdopHoii klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
KHUCJIOTBI 7265028

59 [Ipumenenue [Tpesentanus (MHOOYPOK):https://infourok.ru/prezentaciya-
docdopa u ero po-himii-na-temu-azot-i-fosfor-6051540.html
COCIUHEHUN. Bupneoypok:http://school-collection.edu.ru/
®dochopubie VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
yI00peHust klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-

7265028

60 [IpakTnueckas ITpesentauust (MHOOYPOK):https://infourok.ru/prezentaciya-k-
pabota Ne 6. uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buzgeo-
Pemenue skc- ypok:http://school-collection.edu.ru/
NepUMEHTANb- (AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
HBIX 3a7a4 IO nemetallov-7269055/nemetally-iva-gruppy-7265027
teme "A30T u
dochop u ux
coenuuenus"”

61 VYrnepon: [Tpezentanust (MHDOOYPOK):https://infourok.ru/prezentaciya-k-

HaXOX/ICHUE B
IpUpOJIE, AJLJI0-
TPOIHBIE MO-
nudukanuu;
buznueckue u
XUMHUYECKHE
CBOMCTBA,

uroku-elementi-iveruppi-glavnoy-podgruppi-2533214.html Buaeo-

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




IIPUMCHCHHUEC

62 Okcupa yriepo- [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-
na(Il), okcup uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buzneo-
yraepona(IVv), ypok:http://school-collection.edu.ru/
yroJbHask KHC- Ypoxk(AKmacc):https:/www.yaklass.ru/p/himija/11-

JIOTa U €€ coiiu klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
63 Pemienue 3agau Pemry EI'D:https://ege.sdamgia.ru/
Pa3JIMYHbBIX
THUIIOB

64 Kpemuuii: ITpesentauust (MHOOYPOK):https://infourok.ru/prezentaciya-k-
HaXO0XJICHHE B uroku-elementi-iveruppi-glavnoy-podgruppi-2533214.html Buneo-
pUpPOE, CIO- ypOK:http://school-collection.edu.ru/
coOBI Moyye- Ypok(SAKnace):https://www.yaklass.ru/p/himija/11-

HUs, pu3nde- klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
CKHE ¥ XHMH- 7265027

YECKHUE CBOM-

CTBa

65 Okcup kpem- [Tpesentanuss (MHOOYPOK):https://infourok.ru/prezentaciya-k-
HusA(IV), kpem- uroku-elementi-iveruppi-glavnoy-podgruppi-2533214.html Buaeo-
HHEBas1 KUCJIIO- ypOK:http://school-collection.edu.ru/

Ta, CUITMKATHI VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
66 [Ipumenenue [TpezenTanust (MHDOOYPOK):https://infourok.ru/prezentaciya-k-

KPEMHHUSI U €TO
COCTUHEHUN.
CrexJio, ero
MOJTyYEHHE,

uroku-elementi-iveruppi-glavnoy-podgruppi-2533214.html Buaeo-

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

Ypoxk(AKmace):https:/www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-




BHUBI CTCKIIA

7265027

67 Pemenue 3anau Pemy EI'D:https://ege.sdamgia.ru/
pa3IuYHBIX
TUIIOB
68 Cucremarusza- Pemy EI'D:https://ege.sdamgia.ru/
s 1 000011e-
HUE 3HaHUH 110
teme "Heme-
TajuIbl"
69 KonTtponbHas Pemy EI'D:https://ege.sdamgia.ru/
pabora o Teme
"HemeTtanist"
70 AmHanus pe- Pemry EI'D:https://ege.sdamgia.ru/
3yJIbTaTOB KOH-
TPOJIBHOM pa-
00TbI, KOPpPEK-
IUS OLIMOOK
71 ITonmoxenue Buneoypok:http://school-collection.edu.ru/
METaJIOB B VYpox(Sxnacc):https://www.yaklass.ru/p/himija/11-
[Tepnognue- klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
CKOU CHCTEME metallov-7183914 Buneoypok
XUMHUUYECKUX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
3JIEMEHTOR. klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
OCco6eHHOCTH vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Ypok
CTpOCHHS (Indposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
IIEKTPOHHBIX klass/himiya/metally/article
00oJ10ueK
aTOMOB

METAIJIOB




72 O6mue ¢usn- Buneoypok :http://school-collection.edu.ru/
YECKHUE CBOM- VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
CTBa METaJIOB. klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-
IIpumenenne metallov-7183914 Buneoypok
METaJIOB B (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
OBITY U TEXHH- klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
Ke vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Y pok
(Lludpoas 6mbmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiva/metally/article
73 CmuiaBbl Ypok(POLI):https://resh.edu.ru/subject/lesson/4961/ IIpe3enTa-
METaJlIOB. uusg (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
Koppo3zus elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html Bu-
METAJUIOB Jeoypok:http://school-collection.edu.ru/
74 Pemenue 3anau Ypox(POII):https://resh.edu.ru/subject/lesson/4961/ ITpezenTa-
pPa3IUYHBIX s (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
THUIIOB elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html Bu-
JeoypokK:http://school-collection.edu.ru/
75 ONEeKTPOXUMHU- Pemy EI'O:https://ege.sdamgia.ru/
YECKUU Pl
HaIpsHKEHUN
metaios. O6-
1€ CIIOCOOBI
MOJTyYEHUS Me-
TaJJIOB
76 OO6mas xapak- [TpezenTamuss (MHDOYPOK):https://infourok.ru/prezentaciya-
TEPUCTHUKA Me- po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
TayoB [A- Buneoypok: http://school-collection.edu.ru/
rpynnsl [epu- Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-

OINYECKOH CH-

klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-




7

CTEMbI XUMH-
YECKUX 3JIe-
MEHTOB.
Harpuii u xa-
JIMA: MOJTy4de-
Hue, puznde-
CKHE U XUMH-
YECKHUE CBOM-
CTBa, IpUMe-
HEHHUE MPOCTBIX
BEIIIECTB U UX
COCMHEHUI

OO6mmas xapak-
TEPUCTHUKA Me-
TamioB ITA-
rpynus! [epu-
OJINYECKOH CH-
CTEMBI XUMHU-
YECKHUX dJIe-
MEHTOB. Mar-
HUH U KaIbIUHU:
MOJIyYEHHUE,
dusnueckue u
XHUMUYECKHE
CBOMCTBA,
MIPUMEHEHHUE
MPOCTHIX Be-
IIIECTB U UX CO-
S IUHCHUIN

metallov-ia-iiia-grupp-7183916 Buneo-
ypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
schelochnye-metally-schelochnozemelnye-metally-alyuminiy

[Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-metalli-eruppi-glavnoy-podgruppi-1919665.html
Buneoypok: http://school-collection.edu.ru/
Ypok(SAKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916 Bupeo-
ypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-

schelochnye-metally-schelochnozemelnye-metally-alyuminiy




78 JKéctkocTh BO- [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-
JIbI K CIIOCOOBI uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
e€ yCcTpaHEeHHUs VYpox(SAKnace):https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-
ee-umensheniia-7228154

79 AOMUHUI: VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
[OJIy4YEHHUE, klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
pusnueckue u metallov-ia-iiia-grupp-7183916/re-6¢c74465-dfa5-4£80-9339-
XUMHUYECKHE a20ef511dc62 Ilpe3enTanus
CBOJCTBA, (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
IpUMEHEHUE alyuminij-11-klass-4710727.html

80 AmdoTtepHbie Buneoypok:http://school-collection.edu.ru/
CBOMCTBA OK- Buneoypok(MHTYPKPOK):https://interneturok.ru/book/chemistr
cUJa U TUIPOK- y/11-klass/himiya-11-klass-rudzitis-g-e#
CUJIa aJIFOMU- Vpox(POII):https://resh.edu.ru/subject/lesson/4960/
HUSI, TUJIPOKCO-
KOMILJIEKCHI
ATFOMUHUS, UX
MIPUMEHEHHUE

81 Pewenne 3anau Pemy EI'O:https://ege.sdamgia.ru/
Ppa3IUYHBIX
THIIOB

82 [IpakTnueckas Ypok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
pabota Ne 7. ekspierimiental-nykh-zadach-po-tiemie-mietally

Pemenue sxc-
IIEPUMEHTATIb-
HBIX 3a1a4 10
TeMe "Merai-
JIBI TJIABHBIX

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




noarpymnm"

83 OO6mas xapak- [Ipesenrtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
TEPUCTUKA Me- mietally-pobochnykh-podgh.html Buneoypoxk:http://school-
TaJIJIOB IT000Y- collection.edu.ru/
HBIX MMOJATPYIII Buneoypok
(B-rpymm) ITe- (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1 1 -
PHOIUYECKOI klass/osnovnye-metally-i-nemetally/perehodnye-metally
CHCTEMEI XH- https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-
MHYECKHX e- i-nemetally/perehodnye-metally
MCHTOR VYpox(AKnacc):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
84 dusznueckue u [IpesenTanus :https:/multiurok.ru/files/priezientatsiia-na-tiemu-
XUMHYECKHUE mietally-pobochnykh-podgh.html Buneoypoxk:http://school-
CBOMCTBA Xpo- collection.edu.ru/
Ma U €ero co- Buneoypok
eIMHEeHNUl, uxX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
pUMEHEHUE klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-
i-nemetally/perehodnye-metally
VYpok (SKnacce):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/1 1-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
85 Baxneiimme [Tpe3enTanums :https://multiurok.ru/files/priezientatsiia-na-tiemu-
COCIIMHEHU S mietally-pobochnykh-podgh.html Buneoypoxk:http://school-
Maprasua. collection.edu.ru/ Bugeo-
[Tepmanranar ypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
KaJIus, ero klass/osnovnye-metally-i-nemetally/perehodnye-metally

https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-




OKHCJIATENb-
HBIE CBOMCTBA

i-nemetally/perehodnye-metally
Ypok(AKmacc):https:/www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/1 1-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

86 dusnueckue u [IpezenTanms
XUMUYECKHE (MH®OYPOK):https://infourok.ru/material.html ?mid=35890
CBOMCTBA Ke- VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-

JIE3a ¥ €r0 CO- klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-

enuHeHu. I1o- 7224313

JIy4eHHE U https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-

pUMeHEHHE 7200709/tcink-i-ego-soedineniia-7224311 Buneoypox (MHTE-

CILIABOB SKeJle- PYPOK):https://interneturok.ru/lesson/chemistry/11-

3a klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/1 1-klass/osnovnye-metally-
i-nemetally/perehodnye-metally
VYpox(POII):https://resh.edu.ru/subject/lesson/3534/

87 duznueckue n IIpe3enTanus :https:/multiurok.ru/files/priezientatsiia-na-tiemu-
XUMHYECKHUE mietally-pobochnykh-podgh.html Buneoypoxk:http://school-
CBOMCTBa MEJIHU collection.edu.ru/

U €€ coeuHe- Buneoypok

HUH, UX TIPU- (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

MEHEHHE klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-
i-nemetally/perehodnye-metally
VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/1 1-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

88 ®dusnueckue u IIpezenranus

XUMHUYCCKUC

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




&9

90

91

92

CBOMCTBA IINH-
Ka U €ro co-
€IMHEHU, X
MIpUMEHEHUE.
I'mapoxcokomn
JIEKCHI IIMHKA

IIpakTrueckas
pabota Ne 8.
Pemenue skc-
MepUMEHTab-
HBIX 3a7a4 I10
teme "MerTain-
JIBI TOOOYHBIX
noarpynn"
Pemenue 3amau
pa3IUYHBIX
THIIOB

O06o06mIeHNE U
CHCTEeMaTHu3a-
1S U3yYEHHO-
ro MaTepuaia
mo Teme "Me-
TaJIe!"
KonTtponbnas

paborta mo Teme
"Metaybr"

Ypok(AKmacc):https:/www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
7224313

https://www.yaklass.ru/p/himija/1 1-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally

https://interneturok.ru/lesson/chemistry/1 1-klass/osnovnye-metally-
1-nemetally/perehodnye-metally
Ypok(POLI):https://resh.edu.ru/subject/lesson/3534/

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

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

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

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




93

Amnanus pe-
3yJIbTaTOB KOH-
TPOJIBHOM pa-
00TbI, KOPpPEK-
U OIIHOOK

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

94

95

Ponps xuMuu B
oOecreueHnn
YCTOMYUBOIO
pa3BUTHUSA Ye-
JIOBEUECTBA.
ITonstue o
Hay4HbIX Me-
TOJaX HMCCIe-
JIOBaHUS Be-
IIECTB

Hayunsie
IIPUHLIMIIBI Op-
TraHU3alUu Xu-
MHUYECKOTO
IIPOU3BO/ICTBA.
IIpomsIien-
HBIE CITOCOOBI
MOJTy4EeHUS
BOKHENIINX
BEILECTB

VYpok (Lludposas 6ubanoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizv1/article
Ypok(POLI):https://resh.edu.ru/subject/lesson/3514/

Ypoxk (Lludpoas 6ubnuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiva-proizvl/article
VYpox(POI):https://resh.edu.ru/subject/lesson/3514/

96

XuMHYECKOe
3arpsi3HEHUE
OKpYKaroleun
Cpenbl U ero

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




IIOCJIICACTBUA

97 Xumus 1 310- Buneoypok:http://school-collection.edu.ru/
POBBE YeIIOBE- [Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
ka. Jlekap- po-teme-himiya-ekologiya-zdorove-3157847.html
CTBEHHBIE
cpencTsa

98 XUMHS TUIIH. [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-na-
Ponb xumuu B temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
obecrieyeHrn 4711080.html
MUIIEBOM Oe3- Buneoypox:http://school-collection.edu.ru/
OMACHOCTH [Tpesenranus (MHD®OYPOK):https://infourok.ru/prezentaciya-

po-teme-himiya-ekologiya-zdorove-3157847.html

99 Kocmernue- Buneoypok:http://school-collection.edu.ru/
CKHE U Tap- [Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
¢bromepHbIE po-teme-himiya-ekologiya-zdorove-3157847.html
cpenctsa. bei-
TOBast XUMUS

100 Xumus B CTPO- [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-na-
HTEJbCTBE. temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
Baxueiimme 4711080.html
CTPOUTENBHBIE Buneoypok:http://school-collection.edu.ru/
¥ KOHCTPYKIIH- [TpesenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-
OHHbIE MaTepH- po-teme-himiya-ekologiya-zdorove-3157847.html
anbl

101 Xumusi B ceib- [Tpesentamms (MHDOYPOK):https://infourok.ru/prezentaciya-na-

CKOM XO3M-
ctBe. Opranu-
YECKUE U MU-
HEpaJbHbIE

temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html
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