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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAaHEro oOluero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DegepalbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
ydyeOHOro mpenmeTa «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX ToJIO)keHU «CTpaTerun pas3BuTHs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHus, pe3yJabTaToB OOy4eHHs U TpeOOBaHUW K YPOBHIO TOIATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTallOM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IIEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peammsyercs xumuueckoe oOpa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHUs CpelCTBAMH Yy4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
MporpaMMe 1O XUMUU C YYE€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBa, a TaKXKe C Y4ETOM
o0mMX 1eaeil W NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHAILHOTO HAYYHOI'O MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HAMNpaBJ€HA Ha pEIICHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS UEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU HU3YyYECHHUH
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKM  OOOCHOBaHHBIM  pPAa3BUTHEM  3HAHUM  HA  ONpeAeTEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBlIeHUd O cTpoeHuu BemecTB. CBeneHus 00 H3yd4aeMblXx B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEACTABICHUS O XUMHYECKOMN CBSI3U, KIacCU(DHUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan M (HaKTOJOTMYECKHE CBEJCHHUS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O00ydaromMcesl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaxX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TOMOTaIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pELICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOTO
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TaKKe TpobsieM cOepeKeHHs] SHEPTETUUECKIX PECYPCOB, CHIPhS, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI U TOCTPOEHHUS IMpeaMeTa MpeAycMaTpuBaroT (OPMUPOBAHHE
YHUBEpPCAIbHBIX Y4E€OHBIX JAEWCTBUH, UMEIOMMX 0a30Bo€ 3HAYEHHE IS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHalau3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpaktuke npenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENCHHONW 3HAYUMOCTU TPAJAMIMOHHO MNPU3HAETCS (OPMHPOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIpEAMETA SBJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISIMH H3y4eHHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KITIOUEBbIe TIOHATHS, (DyHIaMEHTaJIbHbIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TMOHHMAHHE CYITHOCTU JOCTYITHBIX
00001IeHNT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS ¥ CTAHOBJICHUS;

e (OpMHPOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKHUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEIEHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOIOJCHHEM IpaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepkarenpHasi XapaKTEpUCTUKA IeIed U 3a7a9 U3ydCHHSI
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPHUTETAMHU B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTermeHu OTHAETCS  NPEarnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaOOpoM 3HaHUM, a (YHKIMOHAJIBLHOW T'PAMOTHOCTHIO, TO €CTh CHocoOaMu H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMHUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU U MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIN), WMEIIINX YHUBEPCATbHOE 3HAYCHHWE MJIS Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, MONCKa, aHam3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHS OMNBITa JCSITCIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XWUMHUHU, a TakkKe I OICHKH C TO3HIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICP>KaHMUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs yOeXKAEHHOCTM B T'YMaHHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYCHUU HOBBIX BEIIECTB W MaTepUaNIOB. Teopusi CTPOEHUS] OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE Mo10keHUsA. CTPYKTypHbIE (DOPMYJIbI
OpPraHMYeCKUX BEIIECTB. [OMoJiorusa, u30Mepus. XUMHYECKas CBA3b B
OPraHMYEeCKUX COCAUHECHUSIX — OJMHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHWYeCKUX COCJAMHEHUN (CHUCTeMaTHuecKas) W TpUBUAJIbHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
O3HAKOMJICHHE ¢ oOpaslaMyd OpPraHWYECKMX BEIIECTB W MaTepuajlaMd Ha WX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKHX BEIIECTB, HAOIIOACHUE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN alKaHOB: (PU3NYECKUE M XUMHUYECKHME CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AalIKCHOB: (U3MYECKHE U XUMHYECKHE CBOWMCTBA
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIApaTalMd, OKHUCJIEHUA U
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuusi nojaumepuszauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOECHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TPOCTEUIINNA TPEJCTABUTEIh aJKWHOB: COCTaB, CTpPOEHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
TOpPEHHUs] ), OTyYeHUE U TPUMEHEHHUE.

Apenbl. benson: cocrtaB, ctpoeHue, (GU3NUECKUE U XMMHUYECKHE CBOICTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U ONpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NoayyeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKAIUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:xkamue opranu4ecKue coeJuHEeHUs

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
Opra’usMm 4yesnoseka. [I[puMeHeHne TiMieprusa U STUIICHIJIUKOIISL.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U kemowuvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAUECTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHOBasi U OJEMHOBAas KHUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Heoo3bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOIM3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Mmeau(ll)), MHOroaTOMHBIX CHOUPTOB (B3aUMOCHCTBUE TIHUICPUHA C
ruapokcuom menu(ll)), anpaerunos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH IPOAYKTa PEaKIMK IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIINN).

A3zoTconepxkaliye OpraHuuecKiue COCINHEHHUS.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIIOT (Ha IpHMepe INIMIMHA). buomoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. IlepBuunas,
BTOpUYHAsT M TpPETUYHasl CTPyKTypa OeikoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKUU OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHMS BEUIECTB M HX IPEBPAIlCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KAK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, Kiaccu(uUKalusi, NEPUOANYHOCTb, HAOJIOECHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIpenapaThl, MaTEPUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnonnueckoil cCUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX WMH TMPOCTBIX U CIOKHBIX BEIIECTB MO TpyNmamM U MepuojaMm.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W MOJIApHAsi, MOHHAs, MeTauinueckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHbelil). BomopoaHas cBsi3b. BajaeHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIUX K Pa3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3au4HbIX pakTtopoB. OOpaTuMble
peakuur. XUMHUYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OTHCaHNe JIEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOR (pa3iioKeHUEe MEPOKCUIa
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpeAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusHue pa3udaHbIX (GaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEaKIUHA, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetamioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) U HUX  COeAUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanementoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JIOUEK
atomoB MeTasuioB. OOmue pusznueckue cBoricTBa mMeTamioB. CriiaBbl METaUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJOJCHUE W OMHCAaHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [loHSATHE O HayyHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuasbl, KpAaCKH, CTEKIO, KEpaMUKa,
MaTepuaibl Uil 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKM3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK MW TMOHSITUH, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIILICHHOCTh,  (hapMalleBTHYeCKas  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEJAHEro OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOITUMHUCSI POCCHUMCKONW TpaKJaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MNPHUCYIIUMH LIEIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€ANHCTBE YYE€OHONW M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMU, COIUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUSA M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUS] K HUCTOPUYECKOMY U HAY4YHOMY HACJIEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOJMIOJCHUHN, KPOMOTIMBBIX OKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IIOBEACHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUH ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwiI 0€30MacHOro OOpalleHus C BEHIeCTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEAHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyruX BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIIOJIb30BAHUS JIOCTHIKCHHM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U NMPEIOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIECOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsi  COBPEMEHHOM
IMBWIH3AlMK: B €€ TIyMaHUCTUYECKON HAMpaBIIEHHOCTH U BaXHOM poJid B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, OOECIIEUEHUU YCIOBUU
YCHEUIHOTO TPpyAa U HKOJOTMYECKH KOMGMOPTHOM >KM3HM Ka)XKJOTO 4YJeHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JUUISl aHAIU3a U OOBSICHEHUS SBJIICHUNM OKPY’KAIOIIET0 MHUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
perieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYyalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B Pa3lMuHBIX chepax MpodhecCuoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS o0y4Jarommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecc, CUCTEeMa, HAy4YHbIN (DAaKT, TPUHIIUI, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOW KOMIIETCHIIMH 00YJIarOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHWS W yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENENIATh eI ACATEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TMOHITUW W yCTAHABIMBATH MX B3aUMOCBSA3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PpaCCYXKJEeHHUS (MUHAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3yibrar, (OpMYIUPOBATH
000011IeHNS ¥ BBIBOJBI OTHOCUTEIIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSIBISITh CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MOMyJsipHAst JUTEpAaTypa XUMHYECKOTO COJECp>KaHMs, CIPABOYHBIE IOCOOWS,
pecypebl MHTEpHETA), aHATU3UPOBATH MHQPOPMAIUIO PA3NIHYHBIX BUAOB U (hopMm
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMalLMH, HEOOXONMMOM 1Jis BBINOJHEHHS Y4E€OHBIX 3a]ad
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopmaiu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIUILIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcCTBa Mpu pabore ¢
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTrJIsTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPEJIOKEHHOH 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEeN pe3yJbTaTOB IMO3HABATEIHLHON EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peaiu3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessis e€ Ieau HW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIhCKUX 3a/ad, BbIOWpaTh Haunboee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOMU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUY ECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO/I W a30TCOJAEpKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIEC NMPU3HAKUA TOHITHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh WU3YYCHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIE
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
dbpykTO3a, Kpaxmall, HeJII003a, TIUIUH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. byTtinepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUsI MACChI BEIIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEPepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS IO XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAaHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM H HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOoCyZIoM W Ja0OpaTOPHBIM OOOPYJOBaHMEM, a TaKKe MpaBuUiia OOpAIICHHS C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIsi OCTKOB MPH HATrPEBaHWH, I[BETHBIC PEaKIUH OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCU YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJTU3UPOBATh XUMUUECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmainuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TMPEeJOTBPALEHUS HX BPEAHOIO BO3JEUCTBHUS Ha OpPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHUU SIBICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMyd, XMMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJHMYECKUN S3BIK XHUMHHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHHWMAHHS MPUUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MPU3HAKU TOHSATHM,
YCTaHABIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsI
cocrtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW XHMHUYECKUX  PEAKIUH,
cucremarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
W3BECTb, HETaIIEHAs] U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUHN OINpPEEsATh BAJIGCHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAsI, METAJUTUYECKasi, BOJOPOHAsI) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAsI, METAJIJIMYECKas ), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K OMNpeaeaEHHOMY KJacCy/TpyIime
COEIMHEHUN (IPOCThIE BEIIECTBA — METAJIBl 1 HEMETAJLJIbI, OKCHUJIbI, OCHOBaHHS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOINYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOINIYIO, OOBICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIUHEHUU
I10 Ieproam u rpymnmnam llepuoguueckoit cucteMbl XuMU4YeCKuX 3ieMeHToB . U.
Menpeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHWE T€HETHYECKOW CBS3M MEXAY HEOPraHU4YECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEINIOBOMY
3 bexTy peakuuu, U3MEHEHHIO CTEIMEeHEH OKHCIICHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKIy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;



c(OpPMHUPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEILHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHYESCKOTO PAaBHOBECHSI
B 3aBUCHUMOCTH OT BHEIIHeTo Bo3aehcTBus (nmpunium Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEeaklMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ WU O00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(QekTa peaknny Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyJIol 1 j1abopaTopHbIM O0OOpYyIOBaHHEM, a TaKXe IIpaBUiia OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMHU IO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oKeHNEe MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIpPEJICTICHNE CpPEellbl PAacTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnd,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEakluii U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJNy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUST B OBITY W TPYIOBOM NESITEIBHOCTH B UEJAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Ne n/n KonTtpoibHbie IIpakTHYeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opraHn4ecKoN XUMHH. https://www.yaklass.ru/p/himija#program-10-
11 Teopust CTpOEHHUSI OPraHUYECKUX 3 klass https://oblakoz.ru/conspects?grade=10
coemaeHnit A. M. bByrneposa page=1 subject=5
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
Toe e BHBIC VITCEOLODOLLL — https://www.yaklass.ru/p/himija#program-10-
2.1 pest T AOPOA 2 klass https://oblakoz.ru/conspects?grade=10
aJIKaHbI - .
page=1 subject=5
Helpe eI HbIe YIIEBOIOPOIEL: https://www.yaklass.ru/p/himija#program-10-
2.2 p T p ' 6 1 klass https://oblakoz.ru/conspects?grade=10
aJIKEHBI, aJIKaJUEHb], aJKUHBI _ -
page=1 subject=5
https://www.yaklass.ru/p/himija#program-10-
2.3 ApoMaTtudeckue yrieBoA0pPO bl 2 klass https://oblakoz.ru/conspects?grade=10
page=1 subject=5
T rm— https://www.yaklass.ru/p/himija#program-10-
2.4 pHp 5 3 1 klass https://oblakoz.ru/conspects?grade=10
YII€BOJOPOJOB M UX NIepepadoTKa page=1 subject=5
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHUs

3.1

Cnuptel. denon

3

https://www.yaklass.ru/p/himija#program-



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
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https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
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https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass

10-klass
https://oblakoz.ru/conspects?grade=10
page=1 subject=5

Anpnerunpl. Kap6oHOoBBIE

https://www.yaklass.ru/p/himija#program-
10-klass

32 KkucnoThl. CloKHBIE Y3PUPBI ! https://oblakoz.ru/conspects?grade=10
page=1 subject=5
https://www.yaklass.ru/p/himija#program-
10-klass

3.3 YIIeBop! 3 https://oblakoz.ru/conspects?grade=10
page=1 subject=5

Hroro mo pazueny 13

Pa3znen 4. A3oTcoaeprxkaiiye opranHnyeckue coeIuHeHus

https://www.yaklass.ru/p/himija#tprogram-
10-klass

4.1 AMHHBI. AMHHOKHCIIOTHL. Bestku 3 https://oblakoz.ru/conspects?grade=10
page=1 subject=5
Hroro mo pazgeny 3
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
https://www.yaklass.ru/p/himija#program-
10-klass
5.1 Ilnactmacesr. Kayayxu. Bonoxna 2 https://oblakoz.ru/conspects?grade=10
page=1 subject=5
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=10%20page=1%20subject=5

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (N (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
I . https://oblakoz.ru/conspects?grade=11
€pPHOIUYECKUM 3aKOH U -
page=1 subject=5
11 [lepuoauueckas cucrema 3 . -
1 https://www.yaklass.ru/p/himija#program-
XUMHUYECKUX 3eMeHToB /1. W. 11-Klass
MenneneeBa
https://oblakoz.ru/conspects?grade=11
19 CrpoeHue BelecTna. 4 page=1 subject=5
' MHuoroo6pa3ue BeniecTB https://www.yaklass.ru/p/himija#program-
11-klass
https://oblakoz.ru/conspects?grade=11
page=1 subject=5
1.3 XMMITICCKHE peaKuin 6 1 1 https://www.yaklass.ru/p/himija#program-
11-klass
https://oblakoz.ru/conspects?grade=11
Wroro no paszuen 13 page=1 subject=5
pasjeiy https://www.yaklass.ru/p/himija#program-
11-klass
Pa3nen 2. Heopranuveckasi Xumust
https://oblakoz.ru/conspects?grade=11
page=1 subject=5
2.1 Merammer 6 1 https://www.yaklass.ru/p/himija#program-
11-klass
https://oblakoz.ru/conspects?grade=11
2.2 Hemeramisr 9 1 P ) P g
page=1 subject=5



https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5

https://www.yaklass.ru/p/himija#program-
11-klass

CBs13b HEOPraHUYECKUX U

https://oblakoz.ru/conspects?grade=11
page=1 subject=5

2.3 2 .
OPraHUYeCKUX BEIIECTB https://www.yaklass.ru/p/himija#program-
11-klass
https://oblakoz.ru/conspects?grade=11
page=1 subject=5
u
TOro 1o pasiely 17 https://www.yaklass.ru/p/himija#program-
11-klass
Paznena 3. XuMusd ¥ JKN3HL
https://oblakoz.ru/conspects?grade=11
page=1 subject=5
3.1 X
VMU HOKH3HD 4 https://www.yaklass.ru/p/himija#tprogram-
11-klass
Hroro mo pazgeny 4
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://oblakoz.ru/conspects?grade=11%20page=1%20subject=5
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO yacoB
Ne DJleKTpoHHbIe Hu(poBbie 00pa3oBaTeIbHbIE
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero pecypcbl
padoTsbI padoThI
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
[Ipeamer opranndeckoin stroeniia-organiches_-
1 XUMUH, €€ BOSHUKHOBEHHUE, 1 6447217https://oblakoz.ru/conspect/491715/predmet-
pa3BHUTHE U 3HAYCHUE organicheskoy-himii-priznaki-organicheskih-
soedineniy
https://oblakoz.ru/conspect/491718/izomeriya-
organicheskih-soedineniy
Teopust ctpoeHust
2 OprauiHeciix C(?,GHHHGHHH A 1 https://www.yaklass.ru/p/himija#tprogram-10-klass
M. BytnepoBa, €€ OCHOBHbIE
MOJI0KESHUS
[IpencraBnenue o o
Knaccubukamm https://oblakoz.ru/co_nspect_/491719/k|a}33|f|kacwa—l—
OPIAHHYECKHX BEIIECT. nomenklatura—orqanlcheskl_h—§9edmenlv
3 Homeninarypa 1 https:{/www.\./aklz_jlss_._ru/p/hlm||a/10—klass/osnovy—
organicheskoi-khimii-6490554/predmet-
(cucremarmiecka) u organicheskoi-khimii-teoriia-khimicheskogo-
TPUBHATIEHBIC HA3BAHMA stroeniia-organiches_-6447217
OpPraHUYECKUX BEUIECTB
https://oblakoz.ru/conspect/533165/himicheskie-
4 ANKaHBI: COCTaB U CTPOEHUE, 1 svoystva-poluchenie-i-primenenie-alkanov
TOMOJIOTHYECKUHU PsJL https.//www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-ego-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217https:/oblakoz.ru/conspect/491715/predmet-organicheskoy-himii-priznaki-organicheskih-soedineniy
https://oblakoz.ru/conspect/491718/izomeriya-organicheskih-soedineniy
https://oblakoz.ru/conspect/491718/izomeriya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspect/491719/klassifikaciya-i-nomenklatura-organicheskih-soedineniy
https://oblakoz.ru/conspect/491719/klassifikaciya-i-nomenklatura-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://oblakoz.ru/conspect/533165/himicheskie-svoystva-poluchenie-i-primenenie-alkanov
https://oblakoz.ru/conspect/533165/himicheskie-svoystva-poluchenie-i-primenenie-alkanov
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-metan-i-ego-gomologi-6579437

gomologqi-6579437

Mertan u 3TaH — OpocTeunIme

https://oblakoz.ru/conspect/491723/himicheskie-
svoystva-alkanov
https://www.yaklass.ru/p/himija/10-

> MIPEACTABUTENM AIIKAHOB klass/uglevodorody-6579439/alkany-fizicheskie-i-
khimicheskie-svoistva-poluchenie-i-primenenie-
6890485
AJIKEHEL COCTAR H CTDOCHIE https://www.yaklass.ru/p/himija/10-
6 N p ’ klass/uglevodorody-6579439/alkeny-strukturnaia-i-
CBOMCTEA prostranstvennaia-izomeriia-nomenklatura-6890486
https://oblakoz.ru/conspect/491726/himicheskie-
DOTUJIEH W TIPOTIAJIEH — svoystva-alkenov
7 MIPOCTEMIINE MPEACTABUTEITHN https://www.yaklass.ru/p/himija/10-
ATKEHOB klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074
[TpakTrueckas padota Ne 1.
8 «ITonyyenue sTuiieHa U https://www.yaklass.ru/p/himija#program-10-klass
H3y4YEHUE €ro CBOMCTBY
Ankaauensl. byraguen-1,3 u ]
vermbyraen-1,3 https://oblakoz.ru/conspect/533172/alkadieny
9 - yr o https://www.yaklass.ru/p/himija/10-
OJIyHCHUC CHHTETHHCCKOTO klass/uglevodorody-6579439/alkadieny-6899278
KaydyKa U pe3UHbI
AJIKHHBL COCTAB I https://www.vaklass.ru/p/himiia/_lO— _
klass/uglevodorody-6579439/alkiny-svoistva-
O0COOCHHOCTH CTPOCHUS, . i
10 N poluchenie-primenenie-
FOMOTTOTHHCCKIH p’m; . 6899279https://www.yaklass.ru/p/himija/10-
ALETHIIEH — NpOCTeHIINi klass/uglevodorody-6579439/alkiny-atcetilen-i-eqo-
MPEACTABUTEND ATKUHOB qomologi-6892969
B -
11 RIHGICHIL TIO YPABHCHIIO https://www.yaklass.ru/p/himija#program-10-klass

XHUMHUYECKOU pCakuuun



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://oblakoz.ru/conspect/491723/himicheskie-svoystva-alkanov
https://oblakoz.ru/conspect/491723/himicheskie-svoystva-alkanov
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://oblakoz.ru/conspect/491726/himicheskie-svoystva-alkenov
https://oblakoz.ru/conspect/491726/himicheskie-svoystva-alkenov
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija#program-10-klass
https://oblakoz.ru/conspect/533172/alkadieny
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija#program-11-klass

ApeHsl: 0EH30J U TOTYOJI.

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-

12 TOKCHYHOCTH apEHOB 6912880https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-ego-
gomologi-6912879

I'eneTnueckas cBsI3b
13 YIJIEBOJIOPO/IOB, https://oblakoz.ru/conspect/491733/geneticheskaya-
MPUHAJICKAIMNX K svyaz-uglevodorodov
pa3IUYHBIM KJIaccam
[IpupoHbIE HCTOYHHUKHN
YIJIEBOJOPOJIOB: MPUPOTHBII https://www.yaklass.ru/p/himija/10-
14 ra3 v MOMmyTHbIE He(DTIHBIC klass/uglevodorody-6579439/uglevodorody-v-
rasbl, HE()Th ¥ IIPOJYKTHI €€ prirode-6917422
nepepaboTKu
[IpupoHbIE UCTOYHUKHT
YLFEBOZIOPOAIOB: HIPYPOAHLIE https://oblakoz.ru/conspect/491769/neft-i-
15 ra3 v MomyTHbIC He(DTIHbBIC
. nefteprodukty
ra3bl, He)Th ¥ IPOJYKTHI €€
nepepaboTKu
16 Komtposteras pabora o https://www.yaklass.ru/p/himija#program-10-klass
pazneny «YTiaeBoA0pOIb»
[IpenenbHble OJIHOATOMHBIEC https://www.yaklass.ru/p/himija/10-klass/spirty-
17 CIIUPTHI: METAHOJI U 3TAHOJL. fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
Boz[opoz[Has[ CBS3b metanol-etanol-6569756
https://oblakoz.ru/conspect/491735/predelnye-
MHoOroaroMHble CIUPTHI: odnoatomnye-spirty - i
18 https://www.yaklass.ru/p/himija/10-klass/spirty-

OTUJICHTJIMKOJIb U TJIMLHCPHUH

fenoly-6580873/mnogoatomnye-spirty-etilenglikol-
glitcerin-6582929



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://oblakoz.ru/conspect/491733/geneticheskaya-svyaz-uglevodorodov
https://oblakoz.ru/conspect/491733/geneticheskaya-svyaz-uglevodorodov
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://oblakoz.ru/conspect/491769/neft-i-nefteprodukty
https://oblakoz.ru/conspect/491769/neft-i-nefteprodukty
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://oblakoz.ru/conspect/491735/predelnye-odnoatomnye-spirty
https://oblakoz.ru/conspect/491735/predelnye-odnoatomnye-spirty
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929

@DeHOJI: CTPOEHUE MOJIEKYIIBI,

https://oblakoz.ru/conspect/533186/fenoly
https://www.yaklass.ru/p/himija/10-klass/spirty-

19 (bmfmecme 1 XHMITHECKHE fenoly-6580873/aromaticheskie-spirty-fenol-
CBOHCTBA, HpI/IMeHeHI/Ie 6584218
https://oblakoz.ru/conspect/491740/metanal-i-etanal
20 Anprerunsl: GopMaibaerua U https://www.yaklass.ru/p/himija/10-klass/aldegidy-
areraabIerua. AeToH ketony-karbonovye-kisloty-6780279/aldegidy-i-
ketony-6777547
https://oblakoz.ru/conspect/491744/poluchenie-i-
primenenie-nasyschennyh-i-nenasyschennyh-
OJHOOCHOBHEIE IIPEIETBHBIE karbonovyh-kislot
https://oblakoz.ru/conspect/491743/svoystva-
21 KapOOHOBBIE KHCIIOTHI: .
karbonovyh-kislot
MYypaBbHHAs 1 yKCyCHA https://www.yaklass.ru/p/himija/10-klass/aldeqgidy-
ketony-karbonovye-kisloty-6780279/aldeqgidy-i-
ketony-6777547
[TpakTuueckas padota Ne 2.
22 «CBoiicTBa pacTBOpa https://www.yaklass.ru/p/himija#program-10-klass
YKCYCHOUM KHUCTIOTBI»
C https://www.yaklass.ru/p/himija/10-klass/aldeqgidy-
TEapUHOBAs U OJICMHOBAsI - -
ketony-karbonovye-kisloty-6780279/svoistva-
23 KHCJIOTHI, KaK MPEJCTaBUTEITN .. )
5 poluchenie-i-primenenie-nasyshchennykh-
BBICIIMX KapOOHOBBIX KHCIOT odnoosnovnykh-karbonovy -6777549
MpbUIa KaK COJIA BBICIINX L
24 CADGOHOBLIX KHCIIOT. HX https://www.yaklass.ru/p/himija/10-klass/slozhnye-
POOHOBBIX KHCTOT, efiry-i-zhiry-6850158/myla-sms-6876211
MOIOIIIEE NEUCTBUE
CrnosxHble 3(hupbl KaKk .
IPOM3BOTHEIE KAPGOHOBBIX https://www.yaklass.ru/p/himija/10-klass/slozhnye-
25 p p efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-

KUCIIOT. ['MIpOIIN3 CIOKHBIX
3¢upoB

efirov-6813179



https://oblakoz.ru/conspect/533186/fenoly
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://oblakoz.ru/conspect/491740/metanal-i-etanal
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://oblakoz.ru/conspect/491744/poluchenie-i-primenenie-nasyschennyh-i-nenasyschennyh-karbonovyh-kislot
https://oblakoz.ru/conspect/491744/poluchenie-i-primenenie-nasyschennyh-i-nenasyschennyh-karbonovyh-kislot
https://oblakoz.ru/conspect/491744/poluchenie-i-primenenie-nasyschennyh-i-nenasyschennyh-karbonovyh-kislot
https://oblakoz.ru/conspect/491743/svoystva-karbonovyh-kislot
https://oblakoz.ru/conspect/491743/svoystva-karbonovyh-kislot
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179

Kupsr: runpoinus,

https://www.yaklass.ru/p/himija/10-klass/slozhnye-

26| mpHMeHCHHE, GHOOreCKas efiry-i-zhiry-6850158/zhiry-6849681
POJIb JKUPOB
VIIIEBOJIBL: COCTAB, https://opla_lkoz.ru/conspect/491749/obschava-
Kiaccudukanus. Baxuaeitme harakteristika-uglevodov -

27 https://www.yaklass.ru/p/himija/10-klass/uglevody-
TIpEACTABUTCIIN: TJIIOKO34, prirodnye-soedineniia-6835083/klassifikatciia-
(pyxro3a, caxaposa uglevodov-6828518
Kpaxmat 1 Le/Tionosa Kax https://www.yaklass.ru/p/himija/10-klass/uglevody-

28 prirodnye-soedineniia-6835083/krakhmal-
TIPHPOAHBIC HOTMMEPET tcelliuloza-6843938
KonTtponsnas pabora 1mo https://oblakoz.ru/conspect/491747/poluchenie-i-

29 pazaeny primenenie-kislorodsoderzhaschih-soedineniy
«Kucnopoacoaepxartine https://oblakoz.ru/conspect/491748/geneticheskaya-
OpraHHYECKUE COCTUHEHUS svyaz-kislorodsoderzhaschih-soedineniy

https://oblakoz.ru/conspect/491755/himicheskie-
svoystva-aminov
https://oblakoz.ru/conspect/491754/aminy

30 AMWHBL: METWJIAMWAH U aHWIHH https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-

6852270/aminy-proizvodnye-ammiaka-

nasyshchennye-aminy-6585751
AMHHOKHCIOTEI KAK https://oblakoz.ru/conspect/533201/aminokisloty-

kak-amfoternye-organicheskie-soedineniya
aMmdoTepHbIC OPraHUYECKUE o

31 e — https://www.vaklass.ru/_p/hlml |_a/10_—_

’ klass/azotsoderzhashchie-soedineniia-
Gnosornieckoe sHaCHHUE. 6852270/aminokisloty-amfoternye-soedineniia-
Ilentuael 6853801
benku xak npupoHbIe https://oblakoz.ru/conspect/491759/himicheskie-
32 BBICOKOMOJIEKYJISIPHBIE svoystva-belkov-sintez-pbelkov

COCAMHCHUA

https://www.yaklass.ru/p/himija/10-



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://oblakoz.ru/conspect/491749/obschaya-harakteristika-uglevodov
https://oblakoz.ru/conspect/491749/obschaya-harakteristika-uglevodov
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://oblakoz.ru/conspect/491747/poluchenie-i-primenenie-kislorodsoderzhaschih-soedineniy
https://oblakoz.ru/conspect/491747/poluchenie-i-primenenie-kislorodsoderzhaschih-soedineniy
https://oblakoz.ru/conspect/491748/geneticheskaya-svyaz-kislorodsoderzhaschih-soedineniy
https://oblakoz.ru/conspect/491748/geneticheskaya-svyaz-kislorodsoderzhaschih-soedineniy
https://oblakoz.ru/conspect/491755/himicheskie-svoystva-aminov
https://oblakoz.ru/conspect/491755/himicheskie-svoystva-aminov
https://oblakoz.ru/conspect/491754/aminy
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://oblakoz.ru/conspect/533201/aminokisloty-kak-amfoternye-organicheskie-soedineniya
https://oblakoz.ru/conspect/533201/aminokisloty-kak-amfoternye-organicheskie-soedineniya
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://oblakoz.ru/conspect/491759/himicheskie-svoystva-belkov-sintez-belkov
https://oblakoz.ru/conspect/491759/himicheskie-svoystva-belkov-sintez-belkov
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170

klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-belkov-
6858170

OCHOBHBIE TTIOHSATHS XUMHHU

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-

33 BHCOKOMOHnyMpHHX 1 6880782/0snovnye-poniatiia-vms-reaktcii-

COCTHHCHHM polimerizatcii-i-polikondensatcii-6880783
https://oblakoz.ru/conspect/533204/plastmassy-
kauchuki-sinteticheskie-volokna
https://www.yaklass.ru/p/himija/10-

OCHOBHBIE METO/IBI CUHTE3A klass/vysokomolekuliarnye-soedineniia-vms-

34 BBICOKOMOJIEKYJISIPHBIX 1 6880782/klassifikatciia-i-prakticheskoe-
coeauHeHni. IlmacTmacchl, ispolzovanie-volokon-

KaydyKH, BOJIOKHA 6874540https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-
ispolzovanie-polimerov-6874539

OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOT'PAMME



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://oblakoz.ru/conspect/533204/plastmassy-kauchuki-sinteticheskie-volokna
https://oblakoz.ru/conspect/533204/plastmassy-kauchuki-sinteticheskie-volokna
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540https:/www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540https:/www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540https:/www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540https:/www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540https:/www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

11 KVIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe M poBbIe
Tema ypoka Kontpoabusie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsI padoThbI
X UMUCCKII S1CMEHT. ATOM. https://www.vaklass_.rg{p/hlml|a/11- o
DMeKTpOHHA KOH(UTypaIHs 1 klass/osnovnye-poniatiia-i-zakony-khimii-
P ypan 6931691/sovremennaia-model-stroeniia-atoma-
aToMOB 6936621
TlepHomaecKuii 3aK0H 1 https://_oblakoz.ru/conspect/533207/svvaz- _
Tepuomnueckas cieTeMa perlod_lches kogo-zakona-s-sovremennoy-teoriey-
XUMHUYECKnX 3eMeHnToB [[. U stroeniya-atomov
o 1 https://www.yaklass.ru/p/himija/11-
MeHnneneeBa, UX CBS3b C . -
> _ klass/osnovnye-poniatiia-i-zakony-khimii-
COBPEMCHHOM TCOPHEH CTPOCHHA 6931691 /periodicheskii-zakon-i-periodicheskaia-
aTOMOB sistema-khimicheskikh-elementov- -6948490
3aKOHOMEPHOCTH U3MCHCHUS
CBOICTB XUMHUYECKUX DJIEMEHTOB
Y ¥X COEIMHEHUM I10 IPyIIaM https://www.yaklass.ru/p/himija/11-
nepuojiaM. 3HauYCHHE 1 klass/osnovnye-poniatiia-i-zakony-khimii-
MEepUOIMYECKOTO 3aKOHA U 6931691/zakonomernosti-izmeneniia-svoistv-
CHCTEeMBI XHMWUECKIX elementov-i-ikh-soedinenii-po-perioda_-6957324
anemenToB /.M. MenneneeBa B
Pa3BUTUU HAYKU
CTpoenHe BelecTsa. https://V\{wyv.vakIa§s.ru{p/h!ml|a/11_—
.. ) klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
Xumuaeckas CBsI3b, €€ BUJIBI, . 3 .
S — 1 6927604/mezhmolekuliarnoe-vzaimodeistvie-
. p B vodorodnaia-sviaz-6926174
KOBAJICHTHOM CBASH. BONOPO/IHA https://www.yaklass.ru/p/himija/11-
CBA3b klass/khimicheskaia-sviaz-i-stroenie-veshchestva-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://oblakoz.ru/conspect/533207/svyaz-periodicheskogo-zakona-s-sovremennoy-teoriey-stroeniya-atomov
https://oblakoz.ru/conspect/533207/svyaz-periodicheskogo-zakona-s-sovremennoy-teoriey-stroeniya-atomov
https://oblakoz.ru/conspect/533207/svyaz-periodicheskogo-zakona-s-sovremennoy-teoriey-stroeniya-atomov
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

6927604/elektronnaia-priroda-i-tipy-khimicheskoi-
sviazi-elektrootritcatelnost-6926170

BanenTHoCTb.
DIEeKTPOOTPUILIATEIIEHOCTb.

https://oblakoz.ru/conspect/491788/kristallicheskie-
reshetki https://www.yaklass.ru/p/himija/11-

5 Crenens oxucnenus. Bemecrsa klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
MOJICKYIIAPHOTO 1 6927604/tipy-kristallicheskikh-reshetok-6926175
HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonatne o guCnEpCHBIX
cucreMax. VICTHUHHEIE U https://www.yaklass.ru/p/himija/11-klass/khimiia-

6 KOJUTOUJTHBIE PACTBOPBI. rastvorov-7109506/dispersnye-sistemy-smesi-
MaccoBas q0J1s BEIECTBA B 6980590
pacTBope
Knaccuduxanus n
HOMEHKJIaTypa HEOPTaHHYECKHUX . e .

g https://foxford.ru/wiki/himiya/klassifikatsiya-i-
7 coennueHuil. I eHeTnyeckas ) .
nomenklatura-neorganicheskih-veschestv
CBSI3b HEOPraHUYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB
Knaccudukanus XuMmuaecknx
peakuuili B HEOPraHUYECKOH 1 o
" https://www.yaklass.ru/p/himija/11-
OpraHUYECKON XUMHH. 3aKOH . —
8 COXDAMHCHIA MACCH BOlLECTE klass/khimicheskaia-Kinetika-
P IECTB, 6995740/Klassifikatciia-khimicheskikh-reaktcii-po-
3aKOH COXpAHCHIA 1 raznym-priznakam-6964758
MIpEBpAICHUS SHEPTUU TIPU
XUMHUYECKUX PEaKIUsIX
https://www.yaklass.ru/p/himija/11-
Ckopocts peakuun. Oo6paTtumele . .

9 aKp - ;HMHHII « p klass/khimicheskaia-kinetika-6995740/skorost-
PeaKIHi. cekoe khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
paBHOBECHE skorost-reaktcii-6964759

10 [Ipaktuyeckas padora Ne 1. https://www.yaklass.ru/p/himija#program-11-klass



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://oblakoz.ru/conspect/491788/kristallicheskie-reshetki
https://oblakoz.ru/conspect/491788/kristallicheskie-reshetki
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija#program-11-klass

«BnusiHUe pa3nuuHbIX (AKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakuum»

DNEeKTPOTUTHYECKAs
nuccormanud. Ilonsrue o
BOJIOpOAHOM MoKa3atese (PpH)

https://oblakoz.ru/conspect/491813/gidroliz-soley-
stepen-gidroliza
https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690

11 pZCTBOPafPeaKH”“ HOHHOTO https://www.yaklass.ru/p/himija/11-klass/khimiia-
OOMCHa. 1 HAPOJIN3 rastvorov-7109506/elektroliticheskaia-
OpraHutCCKuX 1 dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
HeOpFaHI/I‘—IeCKI/IX BCIICCTB 7048767

https://www.yaklass.ru/p/himija/11-
OKHCITHTCIBHO- klass/oklsI|teIno-yosstanowtelrwe-protcessv-
BOCCTAHOBHTENBHBIE PEAKIIHH 7170109/elektroliz-rasplavov-i-rastvorov-7161829
12 p ’ https://www.yaklass.ru/p/himija/11-
[Tonstue 06 >nmekTponm3e . .
. klass/okislitelno-vosstanovitelnye-protcessy-
PacIllaBoB M paCTBOPOB COJICH 7170109/okislitelno-vosstanovitelnye-svoistva-
nemetallov-7164468
KonTtponbHas padoTa no pasaeny

13 «TeopeTnyeckre OCHOBBI https://www.yaklass.ru/p/himija#program-10-klass
XUMHUN»

Meraiuibl, UX IOJIOKEHHE B https://www.yaklass.ru/p/himija/11-
Ilepnonnyeckoit cucreme klass/kharakteristika-metallov-7200709/sposoby-

14 XUMHUYECKUX djeMeHToB J1. 1. polucheniia-metallov-7183915
MenzeneeBa 1 0COOEHHOCTH https://www.yaklass.ru/p/himija/11-
cTpoeHns aToMoB. O0mue klass/kharakteristika-metallov-7200709/metally-
UsHUECKHe CBOICTBA METAILIOB obshchie-svoistva-metallov-7183914
CIiaBBI METAIIOB. https://www.yaklass.ru/p/himija/11-

15 DNEKTPOXUMHUYECKUN Psifl klass/kharakteristika-metallov-7200709/splavy-

HaHpH)KCHI/Iﬁ METAJlJIOB

metallov-7224314



https://oblakoz.ru/conspect/491813/gidroliz-soley-stepen-gidroliza
https://oblakoz.ru/conspect/491813/gidroliz-soley-stepen-gidroliza
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314

XMUMHYECKHE CBOUCTBA

BAYKHEHIINX METAJUIOB (HaTpuUi,

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

16 . . . klass/kharakteristika-metallov-7200709/obshchaia-
KAJIHH, KATBLIH, Mareud, kharakteristika-metallov-ia-iiia-grupp-7183916
aJIIOMI/IHI/II/I) 1 UX COCOAUHCHUU
X UMIUCCKIE CBONCTEA XDOMA https://www.yaklass.ru/p/himija/11-

17 i p ’ klass/kharakteristika-metallov-7200709/khrom-
MEOAN U UX COCAMHCHUUN marqanetc-7224312
[IpakTnueckas padora Ne 2.

18 "Pemenue s3kcriepuMeHTaIbHBIX https://www.yaklass.ru/p/himija#program-10-klass
3a7a4 1o teme «MeTauiel»"

HeMeTa.]'IJ'IBI, UX ITOJIOKCHUC B
ITepmogndeckoit cucreMe . .
pHoa https://foxford.ru/wiki/himiya/osobennosti-

19 XUMHYECKUX anemeHnToB JI. W. -

stroeniya-nemetallov
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
dusnueckre CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS https://oblakoz.ru/conspect/533218/fizicheskie-

20 HEMETAJIJIOB (Ha mpuMepe svoystva-nemetallov-allotropiya
KHCI0poJa, cepsl, pochopa u https://foxford.ru/wiki/himiya/allotropiya
yriaepoja)

XuMH4ecKue CBOMCTBA L
https://foxford.ru/wiki/himiya/obschaya-

21 rajOreHoOB, CEPhl U UX . ) -

. harakteristika-i-stroenie-elementov-via-gruppy
CcOoeMHEHMI
N https://www.yaklass.ru/p/himija/11-
XuMHdeckre cBOMCTBa a30Ta, .

22 . klass/kharakteristika-nemetallov-

(bocodpa u ux coepuHenuii 7269055/nemetally-va-gruppy-7265028
XuMHUecKHe CBOMCTBa https://www.yaklass.ru/p/himija/11-
23 yriaepoaa, KpEMHUS U UX klass/kharakteristika-nemetallov-

COEIMHEHHUN

7269055/nemetally-iva-gruppy-7265027



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija#program-11-klass
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://oblakoz.ru/conspect/533218/fizicheskie-svoystva-nemetallov-allotropiya
https://oblakoz.ru/conspect/533218/fizicheskie-svoystva-nemetallov-allotropiya
https://foxford.ru/wiki/himiya/allotropiya
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027

XHUMHUYECKHE CBOMCTBA [TUHKA,

https://foxford.ru/wiki/himiya/stroenie-i-svoystva-
zheleza-i-ego-soedineniy

24 ’KeJie3a M UX COSIMHEHUM https://foxford.ru/wiki/himiya/stroenie-i-svoystva-
hroma-i-ego-soedineniy
o5 [IpuMeHeHne Ba)KHENIINX https://foxford.ru/wiki/himiya/himicheskie-
HEMETAJVIOB U UX COCIMHECHUH svoystva-nemetallov
O06o001Ienre U cucTeMaTH3aIus
3HaHuH Mo TeMe «HemeTamien. L .
https://foxford.ru/wiki/himiya/reshenie-tsepochek-
26 Boruncnenus no ypaBHEHUsIM ; -
. po-neorganicheskoy-himii
XUMHUYECKHUX PCAKIUU U
TEPMOXUMHUYCCKUEC pvaéTm
https://foxford.ru/wiki/himiya/kachestvennye-
TMpaxtuueckas pa6ota Ne 3. reaktsii-na-neorqanicheskit?-v_e_schestva-i-ionv
27 «Pemmenune 3KCIepuUMEHTATBHBIX https://www.va_klz?lss.ru/p/h|m||a/11-
klass/kharakteristika-nemetallov-
3aj1a1 1o Teme "HemeTamer» 7269055/kachestvennye-reaktcii-na-aniony-
7276637
28 KonTtponpHas paboTa no remMam thp_s://foxford.ru/Wiki_/himiva/raschetv—po—
«Metamie» n «HeMeTamib» himicheskim-uravneniyam
Heopranuueckue u
29 OPraHU4eCKUE KUCIOTHI. https://_foxford.ru/V\_/?k_i/himiva/sovr_emen_nve— _
Heopranuueckue u ponyatiya-o-stroenii-i-svoystvah-Kkislot-i-osnovaniy
OPraHM4eCcKUe OCHOBAHUS
AmboTepHbIe HEOpraHUYeCKHUe U
OpraHUYECKUE COCTUHEHUSI.
30 I'eneTnueckas cBSI3b https://www.yaklass.ru/p/himija#program-10-klass
HEOPraHMYECKUX U
OpPraHUYECKUX BEUIECTB
https://oblakoz.ru/conspect/533254/rol-himii-v-
31 Poinb xuMuu B 00ecrieueHHN

obespechenii-energeticheskoy-ekologicheskoy-i-



https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/himicheskie-svoystva-nemetallov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-nemetallov
https://foxford.ru/wiki/himiya/reshenie-tsepochek-po-neorganicheskoy-himii
https://foxford.ru/wiki/himiya/reshenie-tsepochek-po-neorganicheskoy-himii
https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-neorganicheskie-veschestva-i-iony
https://foxford.ru/wiki/himiya/kachestvennye-reaktsii-na-neorganicheskie-veschestva-i-iony
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/sovremennye-ponyatiya-o-stroenii-i-svoystvah-kislot-i-osnovaniy
https://foxford.ru/wiki/himiya/sovremennye-ponyatiya-o-stroenii-i-svoystvah-kislot-i-osnovaniy
https://www.yaklass.ru/p/himija#program-11-klass
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti

9KOJIOTHYECKOU, JHEPIreTUYECKOU
U MHIIEBOI OE30I1aCHOCTH,
Pa3BUTHUH MCIUITUHBI

pischevoy-bezopasnosti

[IpencraBnenust 06 0OmMMUX
HAaYYHBIX IMPpUHOHUIIAX

https://foxford.ru/wiki/himiya/proizvodstvo-

sernoy-kisloty
https://foxford.ru/wiki/himiya/proizvodstvo-

32 1 -
HpOMI)IHIJ'IeHHOFO nonyquI/m ammlaka
BaXHEUIITNX BEIIECTB https://oblakoz.ru/conspect/491838/nauchnye-
principy-organizacii-himicheskogo-proizvodstva
33 YenoBek B MHUpE BEMIECTB U 1 https://oblakoz.ru/conspect/533255/chelovek-v-
MaTepuaioB mire-veschestv-i-materialov
https://oblakoz.ru/conspect/533256/himiya-i-
34 XuMHS ¥ 3I0pOBbE YEIIOBEKA 1
zdorove-cheloveka
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-kisloty
https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-kisloty
https://foxford.ru/wiki/himiya/proizvodstvo-ammiaka
https://foxford.ru/wiki/himiya/proizvodstvo-ammiaka
https://oblakoz.ru/conspect/491838/nauchnye-principy-organizacii-himicheskogo-proizvodstva
https://oblakoz.ru/conspect/491838/nauchnye-principy-organizacii-himicheskogo-proizvodstva
https://oblakoz.ru/conspect/533255/chelovek-v-mire-veschestv-i-materialov
https://oblakoz.ru/conspect/533255/chelovek-v-mire-veschestv-i-materialov
https://oblakoz.ru/conspect/533256/himiya-i-zdorove-cheloveka
https://oblakoz.ru/conspect/533256/himiya-i-zdorove-cheloveka

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxrmonepHoe obmiectBo «M3natensctBo «lIpocBernienue»

» Xumus, 10 xknacc/ Pynszutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBenieHne

» Xumus, 11 xnace/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA
VYpoxku xumuu B 10 kiacce. ba3oBsliif ypoBeHb. MeTouueckoe mocooue |

CnanxoB Cepreit AnatonseBud, OctpoymoB Urops ['eHHaibeBUY

VYpoxku xumuu B 11 xnacce. bazoBeiil ypoBeHb. MeToaudeckoe mocooue |
CnankoB Cepreit AnaronseBud, OctpoymoB Urops I'eHHanbeBUY
Ho6potun JI.FO. Tunobie sK3aMeHAIMOHHBIE BAPUAHTHI. XUMHUS. —
Hanmonansaoe o6pazoBanue. — 2023.

Mengsenes FO.H. TumnoBbsie BapuaHThl 3K3aMEHAIIMOHHBIX 3aJJaHU. XUMUS
OI'3. — Dx3amen. — 2023.

[Ty3akoB C. A., I[TonikoB B. A., bapeimiosa U. B. / [lox pex. Ilyzakosa C. A.
Xumus. CoopHuk 3a1a4 u ynpaxHeHuil. 10-11 kmaccel. YrinyOnéHHbIN

YpOBEHb. - yueOHoe nocodue. — M. : [IpocBemenue , 2022. — ui.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://www.yaklass.ru

https://oblakoz.ru
https://foxford.ru/wiki/himiya
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