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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XMMHUU Ha YpPOBHE cpeaHero oOiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
benepanbHON o0pa3oBaTeIbHOM MIPOrpaMMBbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIXx B PepepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c yuérom KoHuenmuu mpenogaBaHus
yueOHOro mpeaMmera «XHUMHs» B 00pa3oBaTeNbHBIX opraHusauusax Poccuiickoii
Qdenepanny, peamu3yIONMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, |
OCHOBHBIX TosoxkeHnit «Crtparerun pa3BuTHs BocnuTaHus B Poccuiickoit
denepanuu Ha nepuoa 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMUS Ha YpOBHE YIIyONEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAay4yHOro oOpaszoBanus ydamuxcs 10-11 kmaccos.
W3yuenue mpeamera, pealum3yeMoe B YCIOBUAX JUDPEepeHIIPOBaHHOTO,
npouiIbHOTO 00y4YeHHUs, TPU3BAHO OOECIeUnuTh 00I1Ie00pa3oBaTeIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAMUMYIO IS
aZanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM >KU3HU B COIUYME, a TAKXKE IS
NPOJOJIKEHUST OOYYeHHs] B OpraHu3alusx MNpopecCHoHAIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpaMme 1o XuMHM Ha3HadeHUE IMpeaMeTa «XHMHUS» IOJy4aeT
NoJpOOHYI0 ~ MHTEpIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJAraloIIUMHU
nosioxeHusMu I'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIeJIeH, COAepKaHUS,
pe3yNbTaToB OOyueHHUs M TpeOOBaHWUN K YpPOBHIO MOJATOTOBKH BBIIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CIEAYIOIIME BBIMOIHSEMbIE MPOrpaMMON IIO
XUMUHU (PYHKITHN:

e THPOPMALIMOHHO-METOANYECKAsl, peaju3alnus KOTOpod obecreynBaeT
NOJIyYeHUE TPEJCTaBICHUS O LEJAX, COJIepkKaHUM, OOIIeH CcTpaTeruu
oOy4YeHMsl, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEICTBAMH MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOT'O MPOQUIIs;

e OPraHU3AIMOHHO-IUIAHUPYIOIIAsi, KOTOpas NpeayCMaTpUBAET OINpEIeICHUE:
OPUHUUIIOB CTPYKTYPUPOBAaHHS UM  IOCIEAOBATEIBHOCTU  H3yYCHUS
y4eOHOTO  MarTepuajna, KOJIMYECTBEHHBIX W  KAYeCTBEHHBIX  €ro
XapaKTepUCTUK; MOAX0J0B K (OPMHUPOBAHUIO COACP>KATEIHLHON OCHOBBI
KOHTPOJSI W OIEHKU 00pa3oBaTENIbHBIX JOCTHXKEHUN OO0y4aroluxcsi B
paMKax HWTOTOBOM aTrTecTaluu B (OpME €IHMHOr0 TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriayOa&€HHOTO U3YUESHHS] XUMUH:



e YyCTAHABJIMBAET MHBAPHUAHTHOE MPEIMETHOE COJEPKaHue, 00s3aTeNIbHOE JIJIs
U3y4eHHs] B paMKaxX OTHEIbHBIX Tnpoduiied, mnpeaycMaTpuBaeT
pacnpeneieHue W CTPYKTYpUpOBaHHE €ro IO KiaccaM, OCHOBHBIM
coJiep KaTeNIbHbIM JIMHUSIM/pa3fieiaM Kypca;

e 12T IPUMEPHOE paclipesiesieHne y4eOHOTO BpeMEeHH, PEKOMEHIyeMOro s
U3YYEeHHS OTJEIbHBIX TEM;

elIpeJUIaraeT MPUMEPHYIO  IOCJIEAOBATEILHOCTh HU3Y4YEHHUS  y4ueOHOTro
MaTepuaia ¢ y4éToM JIOTMKU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e 1a€T METOIMYECKYIO MHTEPIIPETAIMIO 1IeJIeH U 3a/1a4 U3y4YeHUs MpeMeTa Ha
yrayOJn€HHOM ypOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero oOmiero o0pa3oBaHUs, COJAEPKATEIbHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTENIbHOM
POrpaMMbl CPEIIHETO o011ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), @ TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4ueOHO-TI03HaBaTEIbHBIX JEHCTBUNA  0O0ydYalomerocs IO OCBOCHHIO
coJiepKaHus TIPeIMETa.

[lo BceM Ha3BaHHBIM MO3UIUSM B MpOrpamMMme MO XMMHH IMPEAyCMOTpeHa
NPEEeMCTBEHHOCTh C OOy4YeHHMeM XHUMHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a TMpefenaMH yCTaHOBIEHHOM MPOrpaMMoil 1O  XUMHH
o0s3aTeNbHON (MHBapUAHTHOM) COCTABJISIONIEH COJEp:KaHUs y4eOHOTO MpeaMmera
«XuMus» OCTa€TCs BO3MOXKHOCTh BbIOOpa €ro BapUATHBHOW COCTABIISIONICH,
KOTOpasi JTOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAIPaBJICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHuenTyaidbHbIMH TonoxeHusmMu DIroC COO o
Ha3HAYEHUW TpeaMeToB 0a30Boro M yrayOJEHHOTO YpPOBHEH B CHCTEME
nudepeHIIMPOBAaHHOTO O0yYEeHHUS Ha YpPOBHE CpelHero oobimiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIYOJNIEHHOTO U3Y4YEHHUS HANpaBlIeH Ha peau3aiuio
NPEEeMCTBEHHOCTH €  TOCJIEAYIONIUM  3TAaloM  MOJYYeHHS  XMUMHUYECKOTO
oOpa3oBaHHs B paMKaX H3yUYEHHUS CHEIHUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX JIMCUHUIUIMH B By3aX M OpraHu3alusix cpeaHero npodeccuoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBsi3M wu3yueHUe MpeaMeTa «XHUMHUS» OPUESHTUPOBAHO
NPEUMYIIECTBEHHO HAa  pAacIIUpEeHUE U  yriyOJdeHue TEeOpeTHYEeCKO U
NPAKTUYECKON MOATOTOBKU 00yYarouIuxcsi, BEIOpABIINX ONpeNeaEHHbIA MPOPUIh
0oOy4YeHHUsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEIYIOMIETO MOTYyYeHHUsS] XUMUUECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBannit ®I'OC COO k MmIaHUPYEeMBIM pe3yjibTaTaM OCBOSHHS
dbenepasibHON 00pa30BaTENIbHONW MPOTPaMMBbl CpPEAHETro O00IIero 00pa3oBaHMS
U3ydeHHe TmpeaMeTra «XHUMHS» OpPUEHTHPOBAHO Tak)Ke Ha pelIeHHe 3ajad



BOCIIUTAHUS U COLIMAIBHOTO PAa3BUTUA OOyYaroluxcs, Ha (GOPMUPOBAHUE y HUX
OOIIEMHTEINIEKTYaIbHBIX YMEHUN, YMEHHMI pallMoHalu3aluu y4eOHOTO Tpyla |
00O0OIIEHHBIX  CMOCOOOB  JEATEIBHOCTH, HMEIOIIMX MEXIAUCIUIUIMHAPHBIN,
HaAMPEIMETHBIN XapakTep.

CocraBisionmuMu rpeaMeTa «XUMHs» Ha YPOBHE YIIIYOIEHHOTO H3y4EeHHS
ABIIAIOTCS  YIIIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U  «OOmas u
HeopraHudeckas: Xumusi». [Ipu onpeneneHun Noaxoa0B K 0TOOPY U CTPYKTYPHOI
OpraHu3aliyd COAEp>KaHUs STUX KYypcOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuHATEl nojoxkeHuss ®I'OC COO o paznuumsax 06a3oBOro M yriayOJEHHOTO
YpOBHEW M3yUYeHUs MPEAMETA.

OcHoBy cozaepxkanus KypcoB «Opranudeckas xumusi» u «OOmas #u
HEOpraHM4ecKass XUMHS» COCTaBISE€T COBOKYNMHOCTh MPEIMETHBIX 3HAHUNA U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyUEHHMs MpeaMeTa. JTa CUcTeMa
3HAHMM TOJy4YaeT OomNpeaeaEHHOe TEOPETHUYECKOe OMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIINI 00BEM  (PAKTOIOrHUECKOTO
matepuana. Tak, Ha yriyOn€HHOM YpOBHE HM3ydeHHs IpeaMera olecreyeHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEJNWYEHUs OOBEMA 3HAHUW O XUMHUYECKUX
AJIIEMEHTAaX M CBOMCTBaX UX COCJUWHEHUU HAa OCHOBE PACIIMPEHUS U YriayOJaeHus
NPEJICTaBIEHUH O CTPOCHHM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIfil, pacCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMUYECKON KUHETUKH
U TepMmoauHaMuku. W3yueHume mnepuoamdeckoro 3akoHa u llepuoamnudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHM aToMa. XUMHUYECKas CBS3b
OOBSICHACTCS C TOYKU 3PEHUS DHEPreTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEeHHUs MEeXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ pEakiuid  JomojHseTrcs  (GOpPMUPOBAaHMEM  TpeiAcTaBiIeHUNH 00
ANEKTPOXUMHUYECKUX TpoIleccax U AJNEKTPOIU3E PACIIABOB U PACTBOPOB BELIECTB.
B kypce opraHmdeckoil XMMUU NMPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUM yaelnseTcs 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIni.

Oco0oe 3HayeHWe HMEET TO, YTO Ha COJepkKaHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YUEHHUS JJIsSL KJIACCOB ONpPeAeEHHOT0 Mpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOINOJHEHHA K oOIel cucreme
NPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHUE CMEXHbIE IpeaMeThl. Tak, Hampumep,
B COJIEP)KaHHUM TPEAMETa ISl KIACCOB XMMUKO-(PU3MUECKOro Mpo@uiist 00JbIoe
3HaueHue OyayT MMETh AJIEMEHTHl yueOHOTO MmaTepuana mo oOmed xumuu. [Ipu
U3yYeHUH TpeIMeTa B JaHHOM Ciy4yae akIeHT OyIeT cjellaH Ha OOUIHOCTh
METOJIOB MO3HAHHUSA, OOIIIHOCTh 3aKOHOB M TEOPUH B XMMUU U B (DU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYyJisApHasi Teopusi B (pU3MKe), 3aKOHBI COXpAaHEHMUS



Macchl M DHEPruH, 3aKOHBl TEPMOJMHAMMKH, 3JIEKTPOJIU3a, MPEICTaBICHHUS O
CTPOEHUU BEUIECTB U APYyToe.

B TO e BpemMs B coAepKaHMM TpeAMeTa Mg KJIacCOB XHMHKO-
Oouonornyeckoro nmpoduiis OONbIINNA yAENbHBIA Bec OyleT MMEeTh OpraHuyeckKas
xumusi. B 3TOM ciaydae TpemocTaBiseTCs  BO3MOXKHOCTh It Oojee
OOCTOSITENILBHOTO ~ PACCMOTPEHMSI XMMHUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K TNpPHUMEpPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUNOUABL, OEJIKW, YIIeBOAbl, HYKIECHHOBBIC
KACTOTHl U jApyrue. [Ipu 3TOM 3HaHUS O COCTaBe U CBOMCTBAX MpEACTaBUTENECH
OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB CIIY)KaT OCHOBOM [l M3y4eHHs
CYLTHOCTH MpoIieccOoB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B mane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHAYYHBIX METOJIOB TTO3HAHHUS U OIbITa MIPAKTUYECKOTO MPUMEHEHHUSI HAYYHBIX
3HaHMM H3y4eHHE mpeaMera «XuUMHUS» Ha YriayOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU MpEAMETaMH, BXOASIIMMHU B COCTaB
npeIMeTHbIX obnacteli «EcTecTBeHHO-Hay4yHbIe TpeaMeThl», «Maremartuka Wu
nHbopMaTuka» U «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun y4eOHOro mnpeamera «XUMHUS» HA YIUIYOJIEHHOM YPOBHE
Tak)ke, Kak Ha ypOBHE OCHOBHOI'O U CpeAHero oodiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3a7laueil MEePBOCTENIEHHOM 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHU KaKk O0OJIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
JEeSTEIHHOCTH YeJIOBEeKa U OAHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. Pemenue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsS IMIpeIMeTa Mpernoiaract
peanus3anuio Takux LeseH, Kak:

e popMUpOBaHHE TPEJCTABICHUNA: O MaTepUAIbHOM €JIMHCTBE MMpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBICHUHN MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylledl pojiu B 0OECIeUeHHH
YCTOWYMBOTO  pa3BUTUS  YENOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPreTUYeCKO 1 MUILEeBOM 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3/IaHUH HOBBIX MAaTE€PHAJIOB, HOBBIX UICTOYHUKOB YHEPTHUH, B
oOecreueHnr palruoOHAIBHOTO MPUPOIONOIL30BaHus, B (HOPMUPOBAHUH
MUPOBO33PEHUST M OO0IIel KyJIbTypbl YeJIOBEKa, a TaKKe JKOJOTUYECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOIHOM cpefie;

¢OCBOGHHE CHCTEMbl 3HAHHWH, JeXalluX B OCHOBE XUMHUYECKOMH
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHAaMEHTAIBHBIX
MOHSITHM, 3aKOHOB U TEOPHM XUMHUHU, COBPEMEHHBIX NPEJICTABICHUN O
CTPOEHUU BEIIECTBA HA pPAa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAQJMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX peakiuil, o



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o0mux
HAYYHBIX PUHIUIIAX XUMUYECKOT'O MMPOU3BO/ICTBA;

« popMupoBaHue y oOydJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUWU MJis1 OOBSICHEHUS
KITIOYEBBIX HJEH W TPOoOJIEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHMSI SIBJICHUH, UMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO peIlIeHUs TPOOJIeM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHMUS,
aHaIM3a U OIEHKHU C MO3UIIMHA SKOJIOTHYECKOM 0€30MacHOCTH MOCIIEICTBUM
OBITOBOM U MPOU3BOACTBEHHOM JE€ATENTLHOCTH YEJIOBEKa, CBA3aHHOWU C
XUMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHMEM U  MepepaboTKoi
BEIIECTB;

e yIIIyOJIeHHE TIPEICTABICHUM O HAYyYHBIX METO/JaX MO3HAHUSA, HEOOXOAUMBIX
Ui TIPUOOpETeHHs] yYMEHHH OpUEHTUPOBATHCA B MHPE BEIIECTB H
OOBSCHEHUS XUMUYECKHX SIBIICHUH, HMMEIOIIMX MECTO B IMPHUPOJE, B
NPAKTUYECKON eITeTbHOCTH U MOBCETHEBHOM JKU3HH.

B miane peanuzanuu NEpBOOYEPENHBIX BOCHUTATENBHBIX W  Pa3BUBAIOIIMX
GYHKUMNA TEJOCTHOM CHUCTEMBI CpeHEro oOmero o0pa3oBaHUsl MPU U3YUYECHUU
npenMera «XuMHUS» Ha  YIUIYOJIEHHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
NPUOOPETAIOT TAKUE LEIH U 33/1a4H, KaK:

e BOCIIUTAHUE YOS KIEHHOCTH B MO3HABAEMOCTH SIBJICHUHN PUPObI, YBAKECHUS
K TIpOIECCY TBOpYECTBA B OOJACTH TEOPETUUYECKUX U TPUKIAJTHBIX
UCCJIeIOBaHUN B XUMUH, dbopmupoBaHue MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHUBALlMU K OOYYEHHUIO U TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYeIOBEYECKUX [IEHHOCTENH;

e Pa3BUTHE I103HABATENILHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
crocoOHocTel oOydarommxcs, (GOpMHUpPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpPA30BAHMIO KakK
YCIIOBUIO YCTIEIIHON MPpodeCcCUOHATBHON U 00IIECTBEHHOU eI TeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBbIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e >KU3HH;

e popMupOBaHHE YMEHUW M HaBBIKOB pPa3yMHOTO MPUPOIONOIB30BAHMUS,
pa3BUTHE DKOJIOTMUECKON KYJIbTYpPbl, IPHOOpPETEHUE OMbITA 0OIIECTBEHHO-
MOJIE3HON HKOJIOTUYECKOM 1eITeTbHOCTH.

OO61iee ynCiIO YacoB, MPEAYCMOTPEHHBIX IS U3YYSHHUS] XUMHH Ha YTIyOJIEHHOM
ypOBHE cpelnHero obmiero oopaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heenmo), B 11 kitacce — 102 yaca (3 gaca B Heemto).



COJEPXAHME OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnvyeckre OCHOBbI OPraHUYeCKOM XMMHUH.

IIpeamMer W  3HaYeHHWE OPraHUYECKOW  XHMUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUuYECKUX COCTMHEHHM.

DJEKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BasileHTHbIE BO3MOHOCTH aToma yIrjepoja. XHMHYEcKas CBiI3b B
OpraHMYeCKUX COEIMHEHUAX. Tulbl THOpUIU3ALMHM AaTOMHBIX OpOuTaNei
yraepoaa. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKUEeNnTOpHbINA). THUIBI TEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3M.
OpunapHasi, 1BOMHas U TpoiiHas cBs3b. CrocoObl pa3pbiBa CBSI3€M B MOJIEKYJIax
opranndeckux BemectB. [loHsiTHE O CcBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopuss cTpoeHus opraHudeckux coenuHeHut A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYeCKUX COeqUHEHUN. MOoNeKyaspHble W  CTPYKTYpHbIE  (OPMYIIBI.
CtpykTypHble (QOpMyJIbl Pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHAs,
ckenetHas. M3omepus. Bunbl wn3oMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHble 3P(DHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccUpUKAUU OpraHUYecKUx BemiecTB. [loHaTue o
dbyakunoHanbsHoU rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTuyeckas
HoMeHKaTypa opranudeckux coeauHenuit (IUPAC) u tpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX IPEICTABUTEIIECH.

OcobOeHHocTy U KiaccuUKaIUs OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBHTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIepUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEUIECTB M HX NPEBpallCHUN:
O3HAaKOMJICHHE C O00pa3laMu OpraHMYECKUX BEIECTB M MaTepHallaMd Ha UX
OCHOBE, OMNBITHI MO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB NPH HArpeBaHUU
(nnaBneHue, OOYTIWMBAaHME W TOPEHHE), KOHCTPYHPOBAHUE MOJIENEH MOJEKY
OpraHWYECKUX BEIIECTB.

YrieBogopoasl.

Anxkanbl. ['oMonornyeckuii psii ankaHoB, o01mas Gpopmyia, HOMEHKIATypa U
n30MepHs. JIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY alIKaHOB, SP -
ruOpuau3anus aTOMHBIX OpOuTanel yriepoja, o-cBsi3b. Du3MuecKkue CBOMCTBa
AJIKaHOB.



XHWMHUYECKAE CBOMCTBA QJIKAaHOB: pPEaKUWM 3aMEIICHUs, HW30MEPHU3ALNH,
JNETUAPUPOBAHMS, IUKIN3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PeaklMil paINKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyUYeHUs: U IPUMEHEHUE aTKaHOB.

Huknoankanel. O6mias ¢opmynna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTpPOEHUSI M XHUMHUYECKHX CBOWCTB MajiblXx (LIUKIONPOMNAH, LIHUKJIOOyTaH) W
OOBIYHBIX (IMKJIONEHTaH, IMKJIOTeKCaH) MUKI0adkaHoB. CrocoObl MOJydYeHUs |
IPUMEHEHHE [TUKIIOATKAHOB.

Ankenbl. ['omonornueckuil psn ankeHoB, oOmias (Gopmyna, HOMEHKIATypa.
DNEKTPOHHOE K  HPOCTPAHCTBEHHOE CTPOSHHE MOJEKYI AalKeHOB, Sp -
ruOpuau3anus aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (IUc-TpaHc-) wu3omepusi. @Pu3nyeckue CBOWCTBA aAJKEHOB.
XHAMHUYECKHE CBOMCTBA: PEaKUUU MPUCOEIUHEHHUS, 3aMEIICHUS B O-MOJIOKEHUE
Opy ABOMHON CBS3U, MojauMepu3zanuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuu Ha IBOWHYIO CBsI3b. CIOCOOBI MOMYyYEeHUS] U TPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONPsHKEHHBIE, N30JIHMPOBAHHEIE,
KymynuposaHnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuszaius
conpsDKEHHBIX TueHOB. CrocoObI MOTyUYeHUs U MPUMEHEHUE aJIKaueHOB.

Anxunbl. ['oMonorudyeckuit psaj alnkuHoOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, Sp-
ruOpuau3anus aTOMHBIX opOuTanei yriepoaa. @u3nyeckue CBOWCTBA AJTKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKkIUu  NPUCOCAUHEHUs,  JUMEpU3alud U
TpUMeEpHU3aluu, OKuciaeHusa. KucinoTHble CBOKCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TpOUHYIO CBs3b. KauecTBEeHHBIE peaKIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHHE AJIKUHOB.

ApoMatuueckue yrieBojgopoabl (apeHsl). ['omonormyeckuid psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusmueckue cBoicTBa apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHs B O€H30JIbHOM KOJIbLIE U
YTJIEBOJOPOJIHOM paaHKale, peakuuu NPUCOCANHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpe aJIKUIBHBIX PpaIUKaloB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupoia. [Tomumepusanus ctupona. CriocoObl moaydeHus u
OPUMEHEHHE apOMATHYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. I[lonytHeie HedTsAHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yronab u npoaykTsl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



NEPEeroHKa, KPEKUHT (TepMHUYECKHUH, KaTalUTUYECKUii), PUGOPMHHT, MHPOIH3.
[IpoaykTel mepepaboTku HEPTH, UX IPUMEHEHNE B MPOMBIIIUICHHOCTU U B OBITY.

['eneTnueckas CBS3b MEXIY PA3TMUYHBIMU KJIACCAMHU YTIEBOJAOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOTeHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIlleHHs] TaJoreHa Ha TUIAPOKCOrPYNIy, HUTPOTPYIIy, IHAHOTPYIIIY,
amuHorpymimy. J[leficTBue Ha TaJIOTEHNPOU3BOJHBIE BOAHOTO U CIHUPTOBOTO
pacTBopa Im€noun. B3aummoneicTBre QUTanoreHaJKaHOB C MarHMEM M IIUHKOM.
[lonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHHUSIX. Hcnonb3oBanue
TaJIOTEHIPOU3BOHBIX YIJIEBOJAOPOIOB B OBITY, TEXHHKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IMPEBpallleHU:
U3y4yeHHe (PU3NUECKUX CBOMCTB YIIJIEBOJOPOIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii YriieBOJIOPOJOB pa3IUYHBIX KJaccoB (oOeciBeyMBaHHE OpPOMHOW WU
MOJIHOM BOJIbI, pacTBOpa MEpMaHTaHaTa Kajus, B3aUMOJICMCTBHE alleTUIIEHA C
aMMUa4yHbIM pacTBOpoM okcuga cepebdpa(l)), kauecTBeHHOe OOHapyXeHHE
yriaepoja W BOJOpPOJAa B OPraHMYECKUX BEHIECTBaX, IOJyYEHHE OTUJIEHA U
U3y4YEeHHE €ro CBOWCTB, O3HaKomuieHHe c Kosuiekiusmu «Hedtb» u «Yromby,
oOpa3llaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTIE€BOAOPO/IOB U TAIOT€HIIPOU3BOIHBIX YTIIEBOJOPO/IOB.

Kucnopoaconep:xaiiue oprannieckue coeJInHeHHs.

[IpenenvHble omHOATOMHBIE CcHUPTH. CTpoeHHWe MOJeKyd (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omomoruueckuii psin, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa W kiaccuukanua. Dusmdeckue CBOHCTBA  MpeeabHBIX
OJIHOATOMHBIX CHHUPTOB. BojopoaHble CBSI3W MEXAy MOJIEKYJIaMH CIIUPTOB.
XVUMHUYECKHE CBOMCTBA: peaklMu 3aMeIIeHUus, Jeruaparalud, OKUCICHUS,
B3aMMOJICHCTBHE C  OPraHMYECKUMH M  HEOPraHWYECKUMH  KHCIOTaMH.
KauecTBeHHas peakiiis Ha OTHOATOMHBIE CIUPTHI. [IeficTBUE 3TaHONa U METaHOJa
Ha opranu3M uesioBeka. CrocoObl TMOJMy4YeHUss M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢uphl, HOMeHKIaTypa U u3oMepusa. OcoOEHHOCTH (HU3MYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToMHbIE CIUPTHI — OSTUJIEHTVIMKONIb WU riaunepud. dusnyeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEIICHUs], B3aUMOJIEHCTBUE C OPTaHUUYECKIUMU
U HEOPraHWYECKMMU KHUCJIOTaMM, KAadeCTBEHHAsi peakiisi Ha MHOT0aTOMHBIE
cnupthl. [lpencraBienne o MexaHu3Me peakluuid HYKICOPWIHHOTO 3aMelieHUs.
HleiictBue Ha opraHuzM denoBeka. C(CrnocoObl TMOMy4eHUST U TPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHUE THUAPOKCOTPYIIBI U
6enzonbHOrO simpa. duzmueckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enosa. KadecTBeHHble peakuuu Ha (eHos. TokcHYHOCTH (eHoa.
Crnioco6sI nosrydeHust 1 mpuMeHeHue dhenosa. @enonadopmaibaeruaHas cMoJa.

KapOoHunbHbIe COeTUHEHMS — alIbICTU]IB U KETOHBI. DJIIEKTPOHHOE CTPOSHHE
KapOOHWJIBLHON Tpymmbl. ['OMoONOrnyeckue psjabl ajlbJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, m3oMepus W HOMEHKIaTtypa. Du3ndecKkre CBOMCTBA allbJCTUIIOB U
KEeTOHOB. ~ XMMHUYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIuu
npucoenuHeHus. OKUCIEHNE allbIETHI0B, KAUECTBEHHBIE PEAKIIUU Ha aJIbJACTUIbI.
Crioco0bI oSTy4eHUs! ¥ IPUMEHEHHUE aIbJACTHIOB U KETOHOB.

OHOOCHOBHBIE TMpe/ebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIIOT. MI3oMepust u HOMeHKIaTypa. dusnueckue cBoncTBa
OJTHOOCHOBHBIX TMpEJETbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBS3H MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRBA,
peakiusi 3TepuduKaIuu, peakiud C Y4YacTHeM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOW KHCJIOTHL. [loHSATHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpeacTaBuTenn BBICIINX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NAJIbMUTUHOBAS, OJICUHOBAS, JUHOIEBAA,
JUHONeH08as KUCI0Thl. CIIoCOOBI TIOTyYeHUS ¥ IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxneie 3¢upsl. ['omonorudyeckuii psjg, obmas (opmyna, u3zomepus u
HOMEHKJaTypa. PuU3MYECKHe W XUMHUYECKHE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEIIOYHOU CpeE.

Kupsi. Ctpoenune, puznueckne 1 XUMHUECKHUE CBOMCTBA KUPOB: TUIAPOJIU3 B
KHUCIION U 1menouHou cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAITUX OCTATKU
HETPEeICNIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MbUIa KaK COJH BBICIIHX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBHE.

O6mas xapakrepucTuka yrieBoaoB. Knaccudukamnus yrieBonoB (MOHO-, TH-
U Toimcaxapuabl). MoHocaxapuabl: TJOK03a, (PpyKTo3a, TrajiakTo3a, puodo3a,
ne3okcupudos3a. Ouznueckue CBOMCTBA M HAXOXJIECHHE B mpupoje. POoTOCHHTES.
XUMHUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aIbJCTHIHOU
TPYI, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIFOKO3BI, €&
3HAYEHUE B KU3HEIEITEIBHOCTH Oopranu3ma. J[ucaxapuasl: caxapos3a, MajabTo3a U
nakTo3a. BoccTaHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aucaxapuasl. [ uaponus
nucaxapunioB. HaxoxaeHnue B npupojie U npuMeHenue. [lonucaxapuapl: kpaxman,
JIMKOTeH U 1esuttoio3a. CTpoeHrWe MakpoMOJEKYyJl KpaxMania, TJIMKOTeHa W
HEeJUTI0J103bl.  DU3MYECKUE CBOMCTBA Kpaxmajia M IEJUII0JIO3bl. XHUMHUYECKHUe
CBOWMCTBa Kpaxmalia: TMAPOJN3, KAa4eCTBEHHAsl PEakius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: THIAPOJIN3, TOoydyeHue 3(UPOB IeiT0i03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIepUMEHTAIILHBIE METOABl HW3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
pPacTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJIC, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCIIEHUE STHUJIOBOTO CIHPTAa B ajbJETH] Ha pacKaJ€HHOW METHOW MPOBOJIOKE,
OKHCIIEHUE ATHJIOBOTO CIHpTa AUXPOMATOM Kajus (BO3MOXKHO HCIIOIh30BaHHUE
BUJICOMATEPUAIOB), Ka4eCTBCHHBIC PEAKIUM Ha albACTUABl (C THIPOKCHIOM
mnammuHacepeOpa(l) u  ruapokcumom  wmeau(ll)), peakuus TIOWIEpUHA  C
rugpokcunom meau(ll), XxuMuueckne CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ ruapokcuaoM Menu(Il), B3ammoneiicTue
KpaxMaia ¢ HOJIOM, PeIlIeHHe SKCIIEPUMEHTAIBHBIX 3a1a4d 1Mo TeMaM «CIHPTHI U
denomb», «KapboHnoBsie kucaoThl. ClI0KHBIE 3()HUPBD».

A3oTcoaep:Kane opranndecKne coeTnHeHn .

AMUHBI — OpraHUYecKue MPOU3BOJHBIE amMMHaka. Kiaccudukanus aMHHOB:
anmndaTiyecKue W apoOMAaTHYECKWE; TEepBUYHBIC, BTOPHYHBIE M TPETUYHBIC.
Crpoenue monekyin, obmas ¢GopMyia, U30MEpHsi, HOMEHKIATypa U (PU3NICCKHE
CBOICTBa. XMMHUYECKOE CBOWCTBA aln(aTHICCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
IKWJIMPOBAaHNE, B3aMMOJCHCTBHE TMEPBUYHBIX AMHHOB C a30TUCTOW KHCIIOTOM.
Connt anKMIaMMOHWS.

AHWIMH — TIpeJCTaBUTENIb aMHHOB apoMaThdeckoro psga. CTpoeHme
aHWIMHA. B3anMHOe BIUsSHUE TPYIIT aTOMOB B MoJieKylie aHWiMHA. OCcOOEHHOCTH
XUMHAYECKUX CBOWCTB aHWIWHA. KadecTBeHHbIe peakiuu Ha aHWIMH. CrocoObI
MONy4YeHHs] W TPUMEHEHHE anu(aTHuecKux aMuHOB. [lonydeHue aHMIMHA W3
HUTPOOEH301A.

AmuHokucnoTel. Homenknarypa u nzomepus. OTaeNbHBIC TPEICTAaBUTENN 0l
AMUHOKHCIIOT:  TJIUIWH, anaHuH. ®dwusudeckwe CBOWCTBA  aMHHOKHCIIOT.
XUMUYECKHEe CBOWCTBA aAMHUHOKHCIOT Kak aM(OTEpHBIX OpPraHHMYECKHUX
COCTMHECHHM, peakiusl IMONWKOHACHCANYA, O0Opa3oBaHWE TENTHUIHONW CBS3H.
buonornueckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U THIPOIU3 TIENTHIOB.

benkn kak mpupomHble monuMepsl. [lepBUYHAs, BTOpHYHAS W TPETHYHAS
CTpYKTypa OenKoB. XUMHYECKHE CBOHCTBa OCJIKOB: THIPOIU3, IEHATypaIus,
Ka4eCTBEHHBIC peaKIny Ha OEIKu.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IPEBpaIleHU:
pacTBOpeHHE OCNKOB B BOJE, JAEHATypamus OEJIKOB MPU HATPEBaHHUH, I[BETHBIC
peakuu Ha O€JKH, pelIeHHe OKCIePUMEHTAIbHBIX 3a7ad [0 TeMaM
«A3oTconepkaliie ~ OopraHWYecKkwe  coenuHeHUs» W «Pacmo3HaBaHue
OpPTaHUYECKUX COCITUHEHUI.

BbicokoMoIeKyasIpHBIE COeTHHEHHUS.

OCHOBHBIE TOHSTHS XHUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHSS MOJICKYJIspHAS



macca. OCHOBHBIE METOIBl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUNW —
NOJIMMEPHU3ALINS ¥ TIOJIMKOHAEHCALIHS.

[lonumepubie Mmatepuansl. [lnacTmaccel  (MONUATUIICH, MOJUIPOINUICH,
NOJMBUHWIXJIOPU, TOJHUCTUPOJ, TOJUMETUIMETAKpUIaT, MOJIMKapOOHATHI,
nojudTIIeHTepedTanaT). Y Tuiau3anuus 1 nepepadboTka 1miacTuka.

DnacToMepsl: HaTypaJbHBII Kay4yK, CUHTETUYECKUE Kay4yKH
(6yTamueHOBBIN, XJIOPONPEHOBBIN, H30MPEHOBLIN ) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbie (XJIOMOK, EPCTh, MENTK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCaH).

[Tonumepsl CHEUHAIBHOTO Ha3HAYEeHUs (TedioH, KeBJap,
AIEKTPOIMPOBOIAIINE TTOJMMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEepUMEHTAJIbHBIE METOAbl HW3YYEHHsS BEUIECTB M HX INPEBpallCHUN:
O3HaKOMJIEHHE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PpEIICHUE OSKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH».

PacuérHble 3agaun.

Haxoxxnenue MojekynspHOH (QOpMyNbl OpPraHMYEcKOro COEIUHEHUS I10
MacCOBBIM JOJIIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKJICHHE
MOJIEKYJISIpHOW  (OpMYJIbl OpPraHUYECKOTO COeQuHEHUsT 1o Macce (00bEMy)
NPOJYKTOB CTOpaHHs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYeCcKOro BEIIECTBA Ha OCHOBE €ro XMMUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIyYEHUS, ONPEACIICHUE [0JM BbIXOJAa MPOAYKTa PEAKUHUH OT TEOPETHUUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUH OPTraHUYECKON XMMHH B
10 ximacce OCYHIECTBISIETCS Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TIOHSATHH, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJIEHUE, HAYYHBIN (hakT, rUnoresa,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HAOIIOJCHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

®usnka: MaTepus, arToMm, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (U3MYECKUE BEITUYHMHBI, €IUHUIIBI M3MEPEHHUs, CKOPOCThb, JHEPIHs,
Mmacca.

buonorusi: kietka, opraHusM, 23KocucTema, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTpOdHBIA TUI TUTaHUS, OpOXKEHUE,



dboTocuHTE3, IbIXaHUE, OCENKH, YIIIEBOIBI, KHUPHI, HYKJICHHOBBIC KHCIOTEHI,
(hepMEHTHI.

['eorpacdusi: mose3HbIe HCKOMIAEMBbIE, TOTIITUBO.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIJIACC

OBIIAS U HEOPTAHNYECKAS XUMMUA

TeopeTnueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XUMHUUECKUil asemeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAaHTOBBIC YHCJIA. JHEPreTHYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Knaccudukarms XuMHUIECKUX JIEMEHTOB (S-, p-,
d-, f-s;mementsr). PacmpeneneHwe SJIEKTPOHOB IO AaTOMHBIM  OpPOUTAISAM.
DneKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UYETBEPTOTO MEPHUOIOB
B OCHOBHOM U BO30YXXKIEHHOM COCTOSIHMH, DJICKTPOHHBIE KOH(UTYpAIlMK HOHOB.
DIEKTPOOTPUIIATEBHOCTb.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoguyeckoro 3akoHa u llepuogmyeckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CJIOXHBIX BEIIECTB IO TpyIlmnaM U MepuojiamM. 3HAuYCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

Xumudeckass CBsSI3b. BuUIBI XHMHWYECKON CBS3M: KOBaJICHTHas, HWOHHAaf,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBsSI3U: OOMEHHBIM U
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [1oJIIpHOCTh, HAIIPaBIECHHOCTh U
HACHIIIAEMOCTh KOBaJICHTHOW cBsi3u. KparHble cBs3u. BopopoaHas CBs3b.
MexXMoNeKysIpHbIe B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMeEpe COeTMHEHUN
AJIEMEHTOB BTOPOTO TIEPUOA).

[IpencraBneHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeNb, JMTaHAbl. 3HAuY€HHE KOMIUIEKCHBIX COCIMHCHUH.
[ToHsTHE O KOOPAWHAIIMOHHOW XUMUH.

BemectBa  MOJNEKYJISpPHOTO YW HEMOJIEKYJSIPHOTO  CTPOC€HHUA.  THUIBI
KPUCTAJUTMYECKHUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIIECTB.

ITonsTue o nucnepcHbIx cucremax. MctuHHbie pacTBophl. [IpencraBieHue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIEHTPAIUM PACTBOPOB:
MaccoBas J10Ji BEIECTBA B pacTBOpE, MOJISIpHAsA KOHLEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Krnaccuduxkaius 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. TpUBHUATIBHBIC
HAa3BaHUA OTIEIbHBIX MPEICTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukaiums XuMHUUECKUX peakiuii B HEOPraHWUYECKONH U OpraHuYecKOn
XUMUHU. 3aKOH COXPAaHEHHS] MAacChl BEUIECTB; 3aKOH COXPAaHEHUS W NpPEBpallCHUs
HHEPTUU MPU XUMHUUYECKHX peakuusx. TeroBbie 3Pp(HeKTbl XUMUYECKUX PEaKIUi.
TepmoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKOM peakiiu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (AaKTOPOB.
['oMoreHHbl€ 1 reTeporeHHble peakiuu. Katanns u kataim3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakinu. XuMuyeckoe paBHoBecue. KoHncranra
XUMHUYECKOT0 paBHOBecUs. DaKkTOpbl, BIUAIOUIME HA TMOJOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpA, AABJIECHUE U KOHILIEHTPALIMU BEUIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunmun Jle [latense.

OnextponuTnyeckas pauccouuanus. CuiibHble U claOble 3JIEKTPOJIUTHI.
Crenenp aucconumanuu. Cpena BOJIHBIX pPAacCTBOPOB: KHCIOTHas, HEUTpalibHas,
mienouHas. Bomopoaueiii mokazarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMeHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb M BOCCTaHOBUTENb. [Ipoliecchl OKHUCIEHHS W BOCCTAHOBIICHUS.
Baxxneiime OKHUCIUTENNM W BOCCTAHOBUTENW. MeTol SJEKTpOHHOro OalaHca.
DIEKTPOIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIepUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEUIECTB M HX INPEBpallCHUN:
pa3lioKEHUe TMEePOKCHAAa BOAOPOJAa B MPUCYTCTBUM KaTalM3aToOpa, MOJIEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMeHa, ONpeieieHne
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, HM3YUYEHUE BIHSHUS Pa3IMYHbBIX
(GakTOpOoB Ha CKOpPOCTh XUMHUYECKON pEaKIUU M TMOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast xXuMus.

[lonoxxenne HemetawioB B Ilepuoamyeckold CUCTEME XUMUUYECKUX
sanementoB /.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3HUECKHe
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAIJIOB (HA MPUMEPE KUCIOPOJIA, CEPHI,
dbocdopa u yraepona).

Bognopon. Ilonydenue, gusznueckue M XUMUYECKHE CBOMCTBA: PEAKIMH C
MEeTajulaMd W HEMETajulaMd, BOCCTAHOBUTEJIbHBIE CBOWcTBA. ['MapuabL
TormuBHBIE 3JIEMEHTBHI.

["anorensl. Haxoxnenue B mpupoie, COCOObI MOJMydeHUs, (hU3NUecKue H
XUMHUYECKHE CBOMCTBA. ['aoreHoBomopoasl. BaxkHelmme KUCIOpOACOAepKalne
COoelMHEeHUs ranoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TOTYyUYEHHUS
rajoreHoB. [I[puMeHeHue rajloreHoB U UX COEANHEHU.



Kucnopon, o3oH. JlabopaTopHble U NPOMBINIIIEHHBIE CIIOCOOBI TOMYUYECHHS
kuciopoaa. dusndyeckne U XUMHUYECKHE CBONCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxpaenwe B TpHUpoje, CIOCOOBI TMONY4YeHHS, (PU3HUECKUE WU
xumudeckue cBoictBa. CepoBopopon, cynbduasl. Oxcup cepbi(IV), oxcun
cepbl(VI). Cepuucrass u cepHas KUCIOTBI U uX coiu. OCOOEHHOCTH CBOWCTB
cepHoit KUcIOThl. [IpuMeHeHue cepbl U e€ CoOeTMHEHUIA.

Azor. Haxoxzaenue B mpHUpoAe, CHOCOOBI TMONy4deHHs, (U3HUECKUE WU
XUMHYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCUABI a30Ta. A30THCTasi U a30THas
KUCITIOTHI U UX colii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenune azora
U €T0 COeIMHEHHUI. A30THBIE YI00pEHUS.

®ochop. Haxoxnenue B mpupojnie, CrnocoObl MONydeHUs, (U3HUECKUE U
xumuueckue cBoirictBa. Dochuasl u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ conu. [lpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
ynoOpeHus.

VYrinepon, HaxoxkAeHHE B NpUpojae. AJUIOTPOIHBIE  MoJIuDUKAIUU.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoM. Oxkcup yriepoaa(ll), okcun yrimepoma(IV), yronapHas kuciiora u eé
colii. AKTHBHPOBAHHBIN yroiyb, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IprMeHeHne MPOCThIX BEIIEeCTB, 0OPa30BAHHBIX YIJIEPOIOM, U €T0
COEeIMHEHUN.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MONy4eHHs, (PU3MUECKHEe U
xumudeckue cBomrctBa. Oxcupa kpemuusaA(IV), kpemHueBas KUCIOTa, CHIIMKATHI.
[Ipumenenue kpeMHus u ero coequHeHuit. CTeKIo0, ero nojyueHue, BUIbl CTEeKIIa.

[Tonoxenue mertamioB B [leprognyeckoit cucreMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHS DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOriue
¢usnyeckue cBoMcTBa MeTalioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CriiaBbl METAILIIOB.

DNEKTPOXUMUYECKUM  psifi HanpsbkeHuid  MertauioB.  OOmue  crnocoOsbl

NOJTy4eHUs METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAJUTYPIHs,
anekTpoMeramtyprus. [lonstue o koppo3uu MeramioB. CrnocoObl 3alUThl OT
KOppO3UH.

O6mas xapaktepucTtrka MmeTamioB [A-rpynmnsl [lepuonuueckoit cucTeMsl
XUMHYECKUX DJIeMEeHTOB. Hatpuit u xkanumil: mnonydeHue, ¢GuU3HUECKHE U
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COSTUHEHUH.

O6mas xapakrepuctuka metamioB IIA-rpymnmer [lepronnyeckoit cucTeMsl
XUMHYECKUX DJJIEMEHTOB. MarHuid ¥ KaJlbLUi: ToJydeHue, (U3HUYecKue u
XUMHYECKUE CBOMCTBA, MPUMEHEHHWE TNPOCTHIX BEHIECTB M HUX COETUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHESHHUSI.



AJIOMUHUN: TIONTy4eHHe, (GU3NUECKUE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE
IPOCTOTO BEIECTBA MU €ro coeauHeHuil. AMQOTepHbIe CBOHCTBa OKCHAA WU
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6mast xapakrepucThka MeTauioB 1o0ouHbIX moarpynn  (b-rpymnm)
Ilepuoanyeckoi CUCTEMbI XUMHYECKHUX AJIIEMEHTOB.

®u3nuecKkue U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). XpoMaTtsl u AUXpOMATHI, HUX
OKHUCIUTEIbHBIE CBOMCTBA. [loyuyeHrne u npuMeHeHrne Xxpoma.

@u3znueckue M XUMHYECKHME CBOMCTBA MAapraHla W €ro COEIUHEHHII.
Baxneitmue coenqunennss Mapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). [lepmadranaT kanus, ero OKUCIUTEIbHbIE CBONUCTBA.

du3nuecKkne U XMMHYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [TonyueHue u nmpuMeHeHUe xene3a
U €ro CIUIAaBOB.

dusnueckrue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHenuil. [lonydenue u
NPUMEHEHHE MEU U €€ COCIUHEHUM.

[Huuk: monydyeHue, (U3MYECKHE W XHMMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LINHKA, TUIPOKCOKOMILIEKCHI IMHKA. [I[puMeHenune
UHKa U €ro COEINHEHUI.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHs] BEUIECTB M HX NPEBpalICHUN:
U3ydeHre oO0pa3lloB HEMETaJUIOB, TOpEeHUE cephl, Gocdopa, xKeinesa, MarHus B
KHCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJCHCTBUE
MIEJIOYHBIX U LIETOYHO3EMEIBHBIX METAJUIOB C BOAOW (BO3MOXKHO MCIIOJIb30BAHUE
BUJIEOMAaTEpUaloB), B3aUMOJCICTBUE LIMHKAa U JKeJie3a C PacTBOPaMHU KHUCIOT U
IeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTAHMYECKUE aHUOHBI, KATUOH BOJAOPO/Ia
U KAaTHOHBl METAJUIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHUS WU ILMHKA C
pacTBOpaMy KHCJIOT U IIEJIOYEH, pEelIEHUE IKCIIEPUMEHTANBHBIX 3aJa4 [0 TeMaM
«anorens», «Cepa u €€ coeauHeHUs», «A30T U Gochop U UX COCAUHEHUSY,
«MeTtasuibl TJIaBHBIX HOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B o6ecriedeH yCTOWYMBOTO pa3BUTHUS ueioBeuecTna. [lonsTue
O Hay4yHbIX METOJaX NO3HAHUS M METOJOJIOTUM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble mpuHUIMNBI OpraHu3alui XUMUYECKOT0 TPOU3BOACTBA. [IpomblIlieHHbIE
CIOCOOBI MOTYYEHUS] BXKHEHUIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMpblInieHHbIe CIOCOOBI MOMIYYeHUs] METaJIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYKAOUIEH Cpellbl U €ro IMOCIEICTBUS.
Ponb xumuu B o6ecriedeHnH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCITOJIb30BAHMS JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMHUM B pa3BUTUU MEIHULIHBL.



XUMUs THIM: OCHOBHBIE KOMIIOHEHTHI, ITHUIIEBbIE 100aBKU. Pojab XUMHUH B
o0ecIieueHNH MUIEBON 0€30MMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuiia
0€301acHOr0 HCIIOJIB30BaHUSl TPEnapaTtoB OBITOBOM XWMHUU B ITIOBCEIHEBHOM
JKU3HH.

XUMHUS B CTPOUTENILCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHS B CEIIbCKOM X03siiicTBe. OpraHuvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl aJist 3neKTpoHukd. HanoTexHomorum.

Pacuérnrle 3amaun.

Pacuértel: Macchl BeliecTBa WM 00BEMA ra30B MO U3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOMYKTOB pPEaKIMU, €CIU OJIHO U3
BEIIIECTB MMEET MPHUMECH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) IMPOAYKTa
peaKkluM, €CJIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOMN
MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM IO W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B pAcTBOPE, JOJM BBIXOJA MPOAYKTA pPEaKIuud OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarus  MEXNOpeAMETHBIX  CBA3€H MNpU  H3YYCHHH  oOmer
HeopraHmueckoi xumuu B 11 Kitacce oCyIIeCcTBIAETCS 4yepe3 UCIOJIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W MOHSATHHA, MPUHATHIX B OTIEIBbHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61Iue ecTeCTBEeHHO-HAaYUYHbIE MMOHITHS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEeOpHsl, 3aKOH, aHallu3, CUHTE3, KJacCHu(HUKaIUs, MePUOJUIHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIb, MOJICJIMPOBAHUE.

®dusuka: wMarepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, TIPOTOH,
HEWUTPOH, WOH, U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI YPOBEHb,
BEIIECTBO, TeJO, O0BEM, arperaTHOE€ COCTOSIHHME BEIIeCTBa, WJICAIBHBIA Ta3,
(bu3ndYecKre BeIUIUHBI, €AMHUIIBI H3MEPEHUS, CKOPOCTh, YJHEPTHUSI, Macca.

buonorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, )KUPHI, YIIIEBOAbI, HYKJIEMHOBBIC KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYyTOBOPOT BEHIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpaNIBl, TOPHBIE TTOPOJIBI, MOJE3HBIC UCKOMAaeMbIe, TOTUIMBO,
pecypchl.

TexHonorusi: XUMuU4Yeckass MPOMBIIUIEHHOCTb, METAJLTYPTUs, CTPOUTEIbHBIC
MaTepuabl, CEIIbCKOXO35MCTBEHHOE MPOU3BOJACTBO, MHUILEBASI MPOMBIIICHHOCTD,
dhapmareBTHYECKAS MIPOMBIIIJIEHHOCT, MIPOU3BOACTBO KOCMETHYECKUX



ImperiapaTroB, IIPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'UH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOTPAMMEBI 110 XMMUN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMHM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHMS TpeaMeTa «XUMHS» Ha YPOBHE CpPEIHEro
oOmiero oOpa3oBaHUsl BBIJIETICHBI CIEIYIONIUE COCTABJISIONIME: OCO3HAHME
OOy4YarOMMUMHUCS POCCUMCKON Tpa’kKJAaHCKOW MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEICNICHUIO; HATMYHEe MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTH M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHIATHIMA B OOIECTBE TMpaBWJIaMU M HOPMaMH TIOBEICHMsS; HaJU4He
IPABOCO3HAHMUS, IKOJIOTHUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTH
’KU3HEHHBIE TUTaHBbI.

JIM4HOCTHBIE pe3ynabTaThl OCBOEHHUs MpeaMera «XHUMHS»  OTpaXaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOM J1€ATETbHOCTH
oOy4aromuxcs B MPOIECCe peanu3aiuu 00pa3oBaTeIbHON JeATEIbHOCTH.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHS»  OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J€ATETbHOCTH
oOydarmuxcs B Ipoliecce peann3alnud o0pa3oBaTeNbHOU NEATEIbHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEHH,
YBaXXEHUS K 3aKOHY U MPABOMOPAIKY;

NpPEJICTaBIIEHUsT O COIMAJIbHBIX HOpPMax M TNPaBWIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JMESITENbHOCTH TpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMeHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YUYEeOHON e TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOT'O OTHOIICHHS] K MCTOPUYECKOMY M HAydYHOMY HACJEIUI0
OTEYECTBEHHON XUMHU;

YBaXEHUSI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH U TPAKTUUECKOTO
NPWIOXKEHHUS] XUMHUH, OCO3HAHUS TOTO, YTO JaHHbIe HAyKW €CTh pe3yJbTaT
JUIMTENTFHBIX ~ HAOMIOACHUH, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;



WHTEpeca W II03HABATCIIBHBIX MOTHBOB B TIOJYYCHHH M TOCICAYIOIIEM
aHanu3e MHQOpPMAIUU O MEePEOBBIX JOCTHKCHHIX COBPEMEHHOW OTEYCCTBEHHOM
XHUMHHU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO IMTOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBI3aHHBIC C XUMUYCCKUMH SBJICHUSMH,
¥ TIPHHUMAaTh OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEACHUE M IOCTYIKH CBOMX TOBApHILNCH C
MO3UIMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS IOCJICIACTBUI
IIOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbSI:

NOHMMAaHHUS IICHHOCTEH 3J0pOBOTO W 0Oe30macHoro o0pasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBCHHOMY (PU3HUYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOJIro/ICHUsT TIpaBWJI O€30MacHOr0 OoOpallleHHs C BeleCTBaMU B OBITY,
TIOBCETHEBHOM JKU3HH, B TPYIOBOM JACATEIBHOCTH;

NOHMMAHUS IICHHOCTH TPaBWI WHIWBHIYAIBHOTO M  KOJUICKTHBHOIO
0€301acHOT0 MOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIINX 3JOPOBBIO M JKU3HH JIFOJICH;

OCO3HAHMS TIOCICACTBUN W HENPHATUS BPEAHBIX MPUBBIUCK (YHOTPEOICHHS
aJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B  y4eOHO-HCCJICAOBATEIbCKOM
JCATEIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W JAPYIMX BHJAX
eI TEILHOCTH,

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE B PEIICHUM IPAKTHYCCKUX 3aj]ad
COIIMAJIbHOM HAIPaBJIICHHOCTH (B paMKax CBOETO Kjlacca, IIIKOJIb);

MHTEpeca K MPaKTUIECKOMY M3YUYCHUIO MPOGecCruidl pa3IudHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS IMPEIMETHBIX 3HAHHH 110 XHMUH;

YBaXXCHUS K TPYLY, JIIOJSIM TPYy/Ia U Pe3ysibTaTaM TPYAOBOH JACATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBUIYaJBHOH TPacKTOPHH
oOpa3oBaHus, Oyaymied mpodeccuu W peanu3alud COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
noTpeOHOCTEeH 00IIeCTBa;

6) 3K0J10TrNYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIEJECO00Pa3HOro OTHOIICHUS K TMPHUPOJIC KaK HCTOYHHUKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJIe;

NMOHMMAaHHUS TJ00aJbHOTO XapaKTepa AKOJOTHYCCKUX TPOOJIeM, BIHSHHS
HKOHOMHYECKHUX IMPOIIECCOB Ha COCTOSTHUE TTPUPOTHON U COITUAIBHON CPEIbI;



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BaHUS JOCTHXKEHUH XHMHUH IS
PEIICHHS BOMIPOCOB PAIIMOHATIBLHOTO TPHUPOI0IIOIB30BAHUS;

AKTUBHOTO HEIPHATHS JEHCTBHHA, TNPHHOCAIIUX Bped OKPYKAIOIICH
NPHUPOJHON Cpejie, YMEHHUS IMPOTHO3MPOBATH HEOJIArONMPHUSATHBIC JKOJIOTHUYCCKHE
HOCIICJICTBUS MPEATIPUHUMAEMBIX JICHCTBUI U TIPEIOTBPAIATh HX;

HAJIMYHUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATENHHOCTH JKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TTO3HABAaTEIbHONH, KOMMYHHUKATHBHOW W COIMAJIBHON
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

MHUPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAyKHU ¥ OOIICCTBEHHOM MPAKTHKU;

NOHMMAaHHUS CIEeNU(DUKH XUMUM KakK HayKH, OCO3HaHHMS € poJid B
(GOpMHpPOBAaHUN PAlMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
IpEeJICTaBIICHUs 00 OKPY)KAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPo0JeM COXpaHCHHUS
IPHPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOU
MUBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37aHUM HOBOW 0a3bl MaTepUaIbHON KYyJNBTYPBl, B PEIICHHH TJIO0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, IHEPreTUYECKOM,
IUIIEBOW M SKOJOTHUYECKON OC30IaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00CCIICUCHHUH
YCIIOBHH YCHEIIHOTO TPYJa U 3KOJOTMYCCKH KOMGPOPTHON XKM3HU KaKJIOTO WieHa
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOJOB
MIO3HAHUS, UCIOJIB3YEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
noJiydaeMble 3HAHHS JIJIS aHaJI3a U OOBSICHCHUS SIBJICHUH OKPYXAIOIIEro MUpa |
POUCXOJIANINX B HEM M3MEHEHUH, YMEHUS JieJlaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HaydHbIX ()aKTOB U MMCIONIUXCS JaHHBIX C IEIbI0  TOJYyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJILHO HCIIOJb30BaTh XWMHYECKHE 3HAHUS IS
pEIICHHS TPO0JIEM B peabHBIX KU3HCHHBIX CHTYaIIHsX;

MHTEpeca K MO3HAHUIO, UCCIICI0BATEILCKON EeATCIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPBIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSAM TPy/a B Pa3IMYHBIX cepax nMpodhecCHOHATBHOM
JESITENHLHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS MPOrPaMMBbI IO XUMHUH Ha YPOBHE
cpelnHero oo1mero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE TIOHSTHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO, SHEPTHUs, SIBJICHUE,
IpoIecc, CUCTEMa, Hay4YHbIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcciieoBaHne, HaOI0IeHne, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE Y4eOHbIe NeHcTBUS (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHOM
IPaMOTHOCTH U COITUATIBHOM KOMIETEHIIMN 00y4YarOIIUXCS;
CIIOCOOHOCTD oOy4Jaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS U yYHUBEpCAJbHBIC yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MTPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXarOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJIATHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUS

1) 0a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBaTh W aKTyallM3UpOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3ajJaBas IMapaMmMeTpbl U KPUTEPUU HUX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh IPU OCBOEHHMHM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICTIATh XapaKTEPHbIC MPU3HAKUA TOHSITUNA W yCTAHABIMBATHh HMX B3aMMOCBSA3b,
UCITIOJI30BaTh COOTBETCTBYIOIINUE TTOHATUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBLIOMPATh OCHOBAaHMS W KPUTEPUU [JIs1 KiIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEAKIIHIA;

yCTaHABIMBaTh MPUUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE PpaCCyXJeHHs (MHAYKTHUBHBIC, JIEIYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH WM MPOTHUBOPEYUS B paccMaTpHUBaAEMbIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKITFOUCHHUS;

MPUMEHSTHh B MPOIIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMHUU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢GopMmysia, YpaBHEHHE XUMHYECKOU



peakIuu — TPU PEIICHUU Y4eOHBIX IMO3HABATENbHBIX M TMPAKTHUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIbHBIC MPECTABIICHUS IS BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHHUS BEIIECTB M XMUMHYECKUX
peaKiuu;

dhopMyIHpOBATH IEIH U 33J1a41 UCCIICIOBAHUS, NCIIOIb30BaTh TOCTABIICHHBIC
U CaMOCTOSTENBLHO C(HOPMYJIUPOBAHHBIC BOIPOCHI B KauyeCTBe HMHCTPYMEHTa
MO3HAHMS M OCHOBBI Il (POPMHUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TIPOBEACHUSA
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 3a XOJI0M
mpoliiecca, CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €ro pe3ynibTaT, (OpMYJIHpPOBATh
0000ITIeHNS ¥ BBIBOIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHON paboTe;

npuoOpeTaTth OMNBIT YYEHWUYECKOW HCCIeTOBATEILCKOM U MPOSKTHOM
NEATeIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHHUS TMPaKTHYECKUX 3a7ad, IPUMEHCHHIO pa3IMYHBIX
METOJIOB ITO3HAHHSL.

3) pa6oTa ¢ nunopmaumeii:

OPUCHTHPOBAThCA B Pa3JIUYHBIX HMCTOYHMKAX HWHMOpManuu (Hay4dHO-
NOMyJIApHasE JUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBATh WH(POPMAITUIO PA3TMYHBIX BUAOB U (popMm
peJCTaBICHUS, KpUTHYECKU OlIEHHBATh eé JIOCTOBEPHOCTh u
HEMIPOTHBOPEUHBOCTH;

dhopMyIHpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHBIE METOJIBI IIPH TMOKUCKE U
orbope wuHpOpPMAIMK, HEOOXOAUMOW ISl  BBIMOJHEHUS] YYEOHBIX 3ajad
OTPEeIeIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMANbHYIO  (QopMy  MpeICcTaBICHUS
uHdopManmu (cXeMbl, rpadyKH, JUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJI30BaTh HAYYHBIM S3BIK B KAa4yeCTBE CpelICcTBAa IMpu paboTe ¢
XUMUYECKOW WHOOpMalMe: TPUMEHATh MEXNpeaMeTHbie ((u3ndeckue u
MaTeMaTHYEeCKHE) 3HAKK U CUMBOJIBI, POpMYIIbl, a00OpeBUATYPhI, HOMEHKIIATYPY;

HNCITIOJIb30BATH 3HAKOBO-CHUMBOJIIMYCCKUC CPCACTBA HAT'JLAJHOCTH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:



3a/1aBaTb BOIIPOCHI IO CYIICCTBY 06CY}KﬂaGMOﬁ TCMBI B XOJI€ JHaJIora U/WIIn
AUCKYCCHH, BBICKA3bIBATh UJICH, (1)OpMy.HI/IpOBaTL CBOU IIPCAIIOKCHUA
OTHOCHUTCIIBHO BBLIITOJIHCHUA l'IpG,IIJ'IO)KGHHOﬁ 3aJ1a4u,

BBICTYIIATh C MPE3CHTALMEeN pEe3yNbTaTOB IO3HABATEIBHON 1€ATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIMTOTHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPaKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO MpoeKTa, U POpMyIUPOBATH BHIBOIbI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIIEIOBAHUM MyTEM COTJIACOBAaHUS MO3UIUN B
X071e 00CyX/IeHHs] 1 OOMEHa MHEHUSIMH.

PerynsiTuBHbIe YHMBepcaJibHbIe Y4eOHbIe NelCTBUA:

CaMOCTOSATENbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IM03HABATENIBHYIO
JEeSTENbHOCTh, Ompenensis €€ Lead W 3a7auyd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUM TIpH
BBIMIOJTHEHUU Y4eOHBIX M MCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3hexTuBHBIN crnoco0 MX pemeHus ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEaKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JESATEIHbHOCTH HAa OCHOBE CaMoOaHalu3a H
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHWs BKIIOYAIOT CHelU(pUYecKre
ISt y4eOHOro npeaMeTa « XUMHUsS Hay4dHble 3HAHUSI, yMEHUSI M CTIOCOOBI JeHCTBUM
110 OCBOCHHIO, MHTEPIIPETAIIUU U MPEeoOpa30BaHUIO 3HAHUM, BHUIBI JIEATETbHOCTH
M0 TMOJYYEHHUIO HOBOTO 3HAHMUS M NMPUMEHEHWIO 3HAHUW B PA3IMUYHBIX YUEOHBIX
CUTYallUsX, a TAK)KE B pEabHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C XuMuen. B
nporpaMMe 10 XUMHUU TPEIMETHBIE pPe3yabTaThl MPENCTaBIEHbI MO ToAaM
U3Y4YCHHUS.

10 KITACC

Hpe,IIMeTHLIG pe3yiabTaTbl OCBOCHHUA  KYypCa ((OpFaHI/I‘IGCKa}I XHUMUS»
OTpPa’XaroT:

C(l)OpMI/IpOBaHHOCTI) HpGHCTaBHGHHﬁ: 0 MCCTC MW 3HAYCHHUHU OpFaHH‘IGCKOﬁ
XUMHUHU B CUCTECMC CCTCCTBCHHBIX HAYK H eé poJin B oOecrneueHN N YCTOﬁqHBOFO
PasBUTHUA YCIIOBCUCCTBA B PCIICHUU l'IpO6JI€M BKOHOFHQCCKOﬁ, BHGPFCTH‘{CCKOﬁ )41



MUIIEBOM 0€30MaCHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3aHUH HOBBIX MaTEpUaJIoOB,
HOBBIX UCTOYHUKOB SHEPTHH, B oOecrieyeHuu PalMOHAIBHOTO
PUPOIOTIONIH30BAHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CPENE;

BJIAJCHUE  CHCTEMON  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, AIpO U 3JIEKTPOHHAS
obojouka artoma, S-, p-, d-aTOMHBIE OpOWTaIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSA aToMa, THUOpUAM3alMs AaTOMHBIX OpOUTaneil, WOH, MOJIeKyJa,
BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOAHBINA CKeNeT, PyHKIIMOHAIbHAS
rpynmna, paaukain, CTpyKTypHble (opmynsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIC), H30MEpUs CTPYKTypHass M TPOCTpPAHCTBEHHAas (reoMeTpuueckas,
ONTHYECKAs), HW30MEpbI, TOMOJIOTUYECKHI PO, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHUCIJIOPOJI- U a30TCOJEpIKAIEe OPraHUYECKHE COEAMHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPUHU, 3aKOHBI
(nepuonnueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOSHHUS OPTraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHECHUS
U TPEBPALICHUS DSHEPrUd IMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX PEaKlHil, TePMOJWHAMUYECKHUX M KHHETHYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHHUs, O B3aUMHOM BIIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexThl, opuentanTsl | u Il pona);
(dakToIOruYecKue CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHUH U OE€30IacHOM
MCIIOJIb30BAaHUM BAKHEHUIIIUX OPraHMYECKUX BEHIECTB B OBITY M IPAKTUYECKOUN
JESTEIBbHOCTH  YeJOBeKa, OONIMX  HAay4HbIX MPUHIHINAX  XUMHUYECKOTO
IIPOM3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, TepepaboTku HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHITHM,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHSA MPHU
ONHMCAHUU COCTaBa, CTPOEHUS M CBOMCTB OPTaHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIB30BATh XUMUYECKYK) CUMBOJMUKY Ul COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUuYECKUX
BEILECTB;

COCTaBJISITh YPABHEHHS] XUMHYECKUX PEAKIHUl M PacKpbIBaTh UX CYUIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEICTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OallaHca dSTUX peakiHil, peakiuii HOHHOTO OOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTaBINBATh MOJEIIA MOJIEKYJI OPTaHUYECKHUX BEIIECTB ISl HIUTFOCTPAIIUN
MX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHUI: YCTaHABJIMBATh MPHUHAJICKHOCTh H3yUECHHBIX
OpPTaHWYECKUX BEIIECTB TIO WX COCTaBy W CTPOCHHIO K OMNpEeACIEHHOMY
KJIaccy/Tpynme COeIWHCHHWH, JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOM
HoMeHknatype (IUPAC) u npuBOAWTH TpHBHAIBHBIC HAa3BaHUS JJIS OTACIBHBIX
IpeCTaBUTENIeH OpraHMYeCKHX BEIIECTB (ITWICH, alleTUJICH, TOIYOJI, TJIHICPHH,
STHJICHTIIUKONb, (EeHON, QOopMaNbIeTHIl, aleTalbIeTh, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCIIOTa, CTEApUHOBAS, OJICMHOBAs, TAIbMUTHHOBASI KUCIIOTHI,
TJIMIUH, aJaHuH, MaiabTo3a, (PYKTO3a, aHWIWH, JUBHHUJ, U30IMPEH, XJIOPOIPEH,
CTHPOJI U IPYTHUE);

cOPMUPOBAHHOCTh YMEHHUS OIPEACNSATh BHUA XUMHUYECKOW CBS3H B
OpPTaHWYECKUX COCAMHCHHUAX (KOBAJICHTHAas W HWOHHAS CBS3b, OG- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHUS TPUMEHSATH IIOJIO)KCHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. BytiepoBa miist 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ yYMEHHW  XapaKkTEepH30BaTh  COCTaB, CTPOCHHE,
bu3nyecKue W XUMHYECKHE CBOWCTBA THUIMYHBIX IPEJACTABUTEICH pa3IMUHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB: aIKAHOB, IIUKJIOAIKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apOMAaTHYECKHX YTJIEBOJAOPOJOB, CIHUPTOB, aJlbJICTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX U CIOXHBIX 3()HUPOB, )KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, aMHHOKHCIIOT, OEIKOB, YTJIEBOJOB (MOHO-, JH- W IOJMCAXapHUIOB),
WITIOCTPUPOBATh ~ T€HETHYECKYI0  CBS3b  MEXKIYy HHUMH  YpaBHCHHUSIMH
COOTBETCTBYIOIIIUX XHUMHUYECKHX pEaKIUi C HCIOJBb30BAaHUEM CTPYKTYPHBIX
hopmyu;

cOpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIAATh HAa KOHKPETHBIX TpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpraHUYeCKHX COCTMHEHUH OT
KPaTHOCTH M TUTIA KOBAJICHTHOU CBSI3U (OG- U T-CBSI3H ), B3AMMHOTO BIIMSTHHSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HCTOYHUKH YTIICBOOPOTHOTO
ChIpbsi (HedTh, MPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mepepaboTKu U
MpaKTUYECKOE MMPUMEHEHHE MTPOTYKTOB MEePepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHSI CHCTEMOH 3HAaHUH O €CTECTBEHHO-HAyYHBIX
METOJlaX TIO3HAaHUs — HAOIIOJCHUN, U3MEPEHUH, MOJCITUPOBAHIH, SKCTICPUMEHTE
(peaqTbHOM ¥ MBICJICHHOM) W YMEHHUS MIPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUS PUMCHSTh OCHOBHBIC oreparyu
MBICTUTEIILHOW JEATEIBHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,



CHUCTEMAaTU3aLINIO, BBISIBIICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3yUYCHUS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
MOHATUSIMM W TPEACTABICHUSIMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MaTepUaJbHOTO €IWHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS 10 OPraHMYECKON XUMUM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpMUPOBAHHOCTh YMEHHMM: TPOBOJAUTH PaACUEThl MO XUMHUUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMUYECKUX PEAKIMA C UCIOIb30BaHUEM (PU3MUECKUX
BenuuuH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: Pacy€Thl MO HAXOXKIACHUIO XUMUUYECKOU
(dhopMyJIbl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHAM3UPOBATH M OIEHUBATH
C TIO3MIMH  DKOJIOTHYECKOM  O€30MacHOCTH  IIOCJIEACTBHA  OBITOBOM H
IIPOU3BOJCTBEHHON JIEATEILHOCTH YEJIOBEKa, CBS3aHHOM C TmepepaboTKOM
BEILIECTB, UCIIOJb30BaTh MOJYYEHHBIC 3HAHUS I IPUHSITUS TPAMOTHBIX PEIICHUIN
poOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIFHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DSKCIIEpUMEHT (TOydeHHe M U3YYEHHE CBOWMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHbIC PpEAKIMHU YTJIEBOAOPOJOB PA3JIUYHBIX KIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1a4 110 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
0e30MacHOro OOpaIIeHus] ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000PYIOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEAOBAHUsI, TMPEJACTABIAThH B pa3IndHONU dopme
pe3yJbTaThl IKCIEPUMEHTA, AHATM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCT;

c(hOopMHUPOBAHHOCTb YMEHHM:

coOJII0IaTh MpaBUiIa SKOJOTHYECKU 11e7IeCO00pa3HOT0 MOBEICHUS B OBITY U
TPYAOBOM JEATEIBHOCTA B IEISAX COXPAHEHUS CBOETO 3/I0POBBS, OKpPY’KAIOILIEH
MPUPOJTHOM CPEeIbl U JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHSI;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JCWCTBUA HA JKUBBIE OPraHU3MBbI
ONpeAeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszarens [1/1K;

aHAJM3UPOBATH IIEJIECOO0PA3HOCTh NMPUMEHEHUS] OPraHWYECKHX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHUS PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBJIATh IICJICHANIPABICHHBIA TIOWCK
XUMUYECKOU MHGOPMAILIMK B PA3IMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-HaydHAas
auTepaTypa, cpeacTBa MaccoBor mHpopmanuu, IHTEpHET U Apyrue), KpUTHIECKU
aHAJM3MPOBATh XUMUUYECKYIO0 HUH(pOpMAIUI0, TIepepadaThiBaTh €€ U UCIIOIh30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3amaueii.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOIas U HeopraHuyeckas
XUMHSI» OTPaKaIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepualbHOM €IWHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTH SBJICHUN TPHUPOIBI, O MECTe M 3HAYCHUU
XUMHHU B CUCTEME €CTECTBEHHBIX HAYK M €€ poJId B O00ECIEYEHHH YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPreTUYECKOW M THILNEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpPHAOB, HOBBIX
MUCTOYHUKOB DHEPTUHU, B OOECHEUYEHUM PAIMOHAIBLHOTO MPUPOJIOINONIH30BAHUS, B
GbopMHpPOBAaHUK MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U TMPUPOHOMN
cpene;

BIQJICHHE  CHCTEeMOW  XHUMHYECKMX  3HAHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIME TOHATHS — XUMHUYECKHW OJIIEMEHT, aToM, SAJpO aToma,
M30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUSA aToMa, THOpUIW3aIMs aTOMHBIX OpOWTallel, HOH,
MOJIEKYyJla, BaJE€HTHOCTb, DJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMHYECKasi CBsi3b (KOBaJ€HTHAs, WOHHAs, MeTa/NInYeckas, BOJOPOJHAs),
KpUCTAINTMYECKas pemEéTka, XUMHYecKas peakiusi, pacTBOpP, DJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJMTHYECKAs] JUCCOLMAILNS, CTENEeHb JIUCCOIMAIUH,
BOJIOPOJIHBIM MOKa3aTelb, OKHCIWUTEIh, BOCCTAHOBHUTENb, TEIUIOBOMH 3 EKT
XUMHYECKOW peakliu, CKOPOCTh XUMHYECKOW PEeaKIMu, XUMUYECKOE PaBHOBECHE;
TEOpPUU U 3aKOHBI (TEOPHs DIIEKTPOIMTHYECKOW JTUCCOIUAIUU, TEPUOIUYECKUN
3axoH [[.W. MenzeneeBa, 3aKkOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPAIEHUs] YHEPTUU MPU XUMHYECKUX PEaKlUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEWUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTHU, CUMBOJUYECKUN S3BIK
XUMHHM, MHPOBO33PEHUYECKHME 3HAHHWA, JIekKAllMe B OCHOBE IOHMMAaHUS
OPUYMHHOCTH W CHCTEMHOCTHM  XMMHYECKHUX  SIBJICHUW;  COBpPEMEHHBIC
NPEJICTABIIEHUsI O CTPOCHUU BEIIeCTBA HAa ATOMHOM, HOHHO-MOJIEKYJISPHOM H
HAJMOJIEKYJISIPHOM ~ ypPOBHSX; TMPEACTaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEpPMOAMHAMUYECKUX W  KUHETHUYECKUX 3aKOHOMEPHOCTIX  HX
NPOTEKaHMs, 0 XMMUYECKOM PAaBHOBECHUM, PACTBOpPAX M JIUCIIEPCHBIX CHUCTEMaXx;
(dakToIOruYecKue CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U OE€30IacHOM
MCIIOJIb30BaHUM BXKHEMIIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUUYECKOMN
JESTEIBbHOCTH  YeJOBeKa, OONIMX  HAay4HbIX MPUHIHINAX  XUMHUYECKOTO
IPOM3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEpHbIE MPU3HAKU TOHSITHIMA,
yCTaHaBIMBATh WX B3aMMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE TOHSTHUS MPU
ONMCAHUK HEOPTAHUUECKUX BEIIECTB U UX MIPEBPAILECHUN;



c(hOpPMHUPOBAHHOCTh YMEHHS HCHOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY LIS
coctaBiieHus GOpMyd BEHIECTB M  YpaBHEHUHW XMMHUUYECKHX  peaKIui,
cuctematuueckyto HoMeHkinarypy (IUPAC) u TpuBuanpHble Ha3BaHUSI OTIEITBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX, BHJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAsA), THUI KPUCTALTMYECKON pEIIETKH
KOHKPETHOT'O BELIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHUYECKOW CBA3M M THUIA KPUCTAIUIMYECKOW pemeéTku, OOMEHHBIH WU
JOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpPMHPOBAHHOCTh  yYMEHHWH:  KiIacCU(PHUIMPOBATh:  HEOPTaHUYECKHE
BEILECTBA MO UX COCTABY, XUMHUECKUE PEAKIUU IO PA3JTUYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pEarupyroniux BeLIECTB, TEIUIOBOMY 3P (DEKTy peakiuu, U3MEHEHUIO
CTeNleHEll OKHCIIEHUs DJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTalu3aTopa H
JIpPYTHE); CAMOCTOATENBHO BHIOMPATh OCHOBAHUSA U KPUTEPUU JJIA KIacCUDUKAIIUU
U3y4aeMbIX BEUIECTB U XUMHYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICH MEPUOINYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONIYI0, O0OBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh »JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOTrO—YETBEPTOrO MEPUOAOB
[Tepuognueckor  cucremsr  J[.MI.  MenneneeBa,  uWCHONB3ys  TMOHATHUSA
(QHEPTreTUYECKHE YPOBHU», «IHEPreTHUECKUE MOIYpPOBHM», «S-, P-, d-aTOMHBIE
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
COECMHEHUHM 1o mnepuogam u rpynmnam llepumommueckor cucremsr J[. .
MeHeneeBa, BAJICHTHbIE BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpPMHPOBAHHOCTh YMEHHIA: XapakTepH3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEMIECTB  pAa3JIMYHBIX  KJIACCOB,  IMOATBEPKAATh
CYILIECTBOBAHHE TEHETHUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMH C
NOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIU;

c(OPMHPOBAHHOCTh yYMEHUS PACKPBhIBAaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUi MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
ATUX PpEeaKIui; peakiuil MOHHOTO OOMeHa MYTEM COCTaBIEHUS WX TOJHBIX U
COKpalIEHHBIX  MOHHBIX  ypaBHEHUW;  peakUuil  TUApOJM3a;  peakuui
KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPE THIPOKCOKOMIIEKCOB IIMHKA U aTFOMUHUSA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKUX PEAKIMI C y4ETOM HMX DHEPreTUUECKHUX XapaKTEPUCTUK, XapaKTep
U3MEHEHUS CKOPOCTH XHWMHMYECKOM peaklMu B 3aBUCUMOCTH OT Pa3IMYHbIX
(haKkTOpOB, a TAKXKE XapaKTEp CMEIICHUS XUMHUECKOTO PaBHOBECHS 1O BIUSHHEM
BHEIIHUX Bo3aeicTBuit (mpunnun Jle [llatense);

chOpMUPOBAHHOCTh yMEHHUS XapaKTEPHU30BaTh XHMHUYECKHUE PEaKIIHH,
JIe)KaIllME B OCHOBE IMPOMBIIIJICHHOTO MOJYyYE€HUs CEPHOM KHCIOTHI, aMMHaKa,
oOIre HayyHble TPUHIMIBI XAMHYECKUX IPOU3BOJICTB; I1€JI€CO00pa3HOCTh
MPUMEHEHHSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOIIICHUSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOW 3HAHWW O METOJax HAayYHOTO
MO3HAHMS SIBJICHUN TIPUPOJBI — HaOMIOJICHUE, H3MEPEHHE, MOJCIUpOBaHUE,
AKCTIEPUMEHT (peaibHbIi U MBICIICHHBIN ), UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHUSI IPUMEHSITh 3TU 3HAHUA TIPU KCIIEPUMEHTAILHOM UCCIIEIOBAaHUU BEIIECTB
U 1 OOBSICHEHMS] XUMHUYECKHUX SBJICHHH, HMMEIONIUX MECTO B TMPHUPOJIE,
MPaKTUYECKOUN AEATEIIbHOCTH YEJIOBEKA U B MOBCEHEBHOM KHU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aHUMOCBS3b XUMHUECKHUX 3HAHHUU C
MOHATUSIMHM W TIPEACTABJICHUSAMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUATBLHOTO €TUHCTBA MHUPAa;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHWTH PACUETh: C UCIOIb30BaHUEM
MOHATHI «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPALIUS;
Macchl BeIlecTBa WKW 00bhEMaA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEaKIMM BEIIECTB; TEIIOBOTO 3(dekTa
pEeaKkluM; 3HAYEHUs BOJOPOJHOIO IMOKa3aTeNs PacTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHON CTENEHbIO JHUCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBAa BEIIECTBA)
MPOAYKTa PEAKIUM, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
onpeieIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WIIM JIaHO B M30BITKE
(uMeeT MpUMEcH); JOJHM BBIXOJa NPOJAYKTa pPEaklnH; OOBEMHBIX OTHOIICHHUHN
ra3osB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIPHO TUIAHUPOBATh U TPOBOJUTH
XUMUYECKHH  JKCIepUMEHT  (MPOBEICHUE  PEaKIMid  HWOHHOTO  OOMeHa,
MOATBEPKJICHUE KAUeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO HHAWKATOPOB, HW3YYCHUE BIUSHUSA
pasmuuHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiMu, peIICHHE
SKCIEPUMEHTAJbHBIX 3adad 1o TeMaM «Metame» u  «Hemeramne») ¢
coOJIr0ICHUEM TMPaBMI 0€30MacCHOr0 OOpaIleHus ¢ BeleCTBaMU U J1a00paTOPHBIM
obopynoBanueM, (GOpMyJIUpPOBaTh I€db HCCICIOBAHUS, TMPEJICTABIATH B
paznmuuHoi popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATh HUX
JIOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTh YMEHHI: COOTFOAATh MPaBHIIA MMOJIb30BAHUS XUMUIECKOU
nocynon u JyabopaTopHbIM O0OOpyJOBaHUEM, OOpalieHHus C BeIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIIUSIMH T10 BBITTOJIHEHUIO JITA0OPATOPHBIX XUMHUUYECKHUX
OTBITOB, YKOJIOTHYECKH I1€JIeCO00pa3HOTO TMOBEACHUS B OBITY MW TPYIOBOH
NEATEIBHOCTH B IIEJISX COXPAHEHUS CBOETO 3J0POBBS, OKPY’KAIOIIEH MPUPOTHOM
Cpeabl W JOCTWKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOTO JICHCTBUS HA >KUBBIC OpPraHU3Mbl OINpPEEIEHHBIX HEOPTaHMYECKUX
BENIECTB, TOHMMas cMbIc nokazarens [11K;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBJIATh IICJICHANIPABICHHBIA TIOWCK
XUMUYECKOW MHGOPMAILIMK B Pa3IMYHBIX UCTOYHUKAX (HayyHas ¥ y4eOHO-HaydHAas
auTepaTypa, cpeacTBa MaccoBor mHpopmanuu, IHTepHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMAIMIO, TiepepadaTriBaTh €€ M HCIOIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a1aueii.
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nepepaboTKa 0
Uroronopazneny 3

Pa3znen 3.Kucaopoacoaep:kamueopraHuyecKuecoeHHEHUS

https://lesson.academy-

3.1 Cruptel. denon 1 content.myschool.edu.ru/04/1
0
3amura IpoeKkToB
«IHTEeNNEeKT -
KapThI
Anpnerunpl. Kap6oHOBBIE hitps:/lesson.academy- reHeTudecKkas
3.2 1 content.myschool.edu.ru/04/1

KUACIOTHL. CIOXKHBIE DB

0

CBs3b MG)KI[y
KJaccaMu
OpraHUYECKUX
COCIMHEHMI)




https://lesson.academy-

Yac oOmienus
«Pasrosop o

3.3 VYrieBobl 1 content.myschool.edu.ru/04/1
0 MPaBUIILHOM
B MUTAHUK
Uroronopazneny 3
Pasnen 4.A30Tcoaep:xkanmeoprannyecKuecoeIu HeHus
AMUHBL. AMAHOKHCIOTEL https://lesson.academy-
4.1 ' ' 1 content.myschool.edu.ru/04/1
benku
0
Uroronopazneny 1
Pazgea S.BbicokoMoIeKyISIpHbIECOCAMHEHU S
Ypok-
Mnacrvacest. Kavavki https://lesson.academy- KOH(EpeHIHs
5.1 P AV 1 content.myschool.edu.ru/04/1 | «Opranuyeckas
Bonokna
0 XHMUS B )KU3HU
YEJIOBEKa»
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB 9

I10 ITPOTPAMME




10 «b» KJIIACC

KosnunyectBo yacos OcHoBHbBIE
BHU/bI
AeATeJIbHOCTH
DJIEeKTPOHHbIE
No o0yyaromuxcs ¢
HaumeHoBaHuepas3aeioB (undposbie)
n/ Bcer | KonrTpoabnbiepado | IlpakTuyeckuepado yueTom
U TeMIIPOrPaMMbl o0pa3oBaTe/bHbIEpeCy .
I 0 ThI ThI HaNpaBJIeHUH
pchbl .
paboueii
NPOrpaMMblI
BOCIIUTAHUS
Pa3nes 1.Teopernyeckne 0CHOBbI OPraHMYeCKON XMMHMHU
Bupryansnas
AKCKYpCHUS
. «Bennuaiimmne
[Ipenmer oprannueckoi
JOCTHXKEHUS
xumuu. Teopus crpoeHus https://lesson.academy- .
COBPEMEHHOM
1.1 OPraHUYECKUX 3 content.myschool.edu.ru/0
. XUMHH.
coequuenui A. M. 4/10
Ypok-
byrneposa
KoH(pepeHIHs
«Benukue nmeHa
B OpPraHUuKE»
Uroronopazneny 3
Pa3nes 2.¥YrieBonopoasl
TIpe e bHEICYTIEBOAOPON https://lesson.academy- Buptryanbnas
2.1 2 content.myschool.edu.ru/0 JKCKypCus

bl — aJIKaHBbI

4/10

«Muoroobpa3zue




OPraHuYeCKUX

BEILIECTBY
Ypok-
MPaKTUKYM
«IIlapocrepxHeB
bI€ MOJIETU
OpraHUYECKUX
COCTMHEHUI»
Henpenenbubie https://lesson.academy-
2.2 YTJIEBOJIOPO/IbI: AJIKEHBI, 6 content.myschool.edu.ru/0
AJIKaACHbI, AJIKUHBI 4/10
APOMATHIECKHEYTIIEBOIO https://lesson.academy-
2.3 P 4 P 2 content.myschool.edu.ru/0
bl 4/10
[TpupoaHbIE UCTOYHUKHN https://lesson.academy-
2.4 YTJIEBOJIOPOJIOB U UX 3 1 content.myschool.edu.ru/0
nepepaboTKa 4/10
Uroronopazneny 13
Paznen 3.KucaopoacoaepxamueopranudeckrecoeInHeHust
https://lesson.academy-
3.1 Cruptel. denon 3 content.myschool.edu.ru/0
4/10
3amura
MIPOEKTOB
Anpnerunsl. Kap6oHOBBIE https://lesson.academy- P
«MHTennexr -
3.2 KHUCJIOTHI. CIOXHBIE 7 content.myschool.edu.ru/0
KapThl
3(upbI 4/10 P
reHeTUYeCKas

CBsA3b MCXKIY




KJIaccaMu
OpraHUYECKUX
COEIMHEHUI

https://lesson.academy-

Yac obOmenus
«Pasrosop o

3.3 VYrieBobl 3 content.myschool.edu.ru/0
MPaBUIILHOM
4/10
MUTAHUI
Uroronopazneny 13
Pasnen 4.A30Tcoaep:xkanmeoprannyecKuecoeIuHeHus
https://lesson.academy-
AMUHBI. AMUHOKHUCIIOTHI.
4.1 5 3 content.myschool.edu.ru/0
€JIKU 4/10
Uroronopazneny 3
Paspnen 5.BbicokoMoJIeKyYJIsIDHBIECOEIMHEHU S
Ypok-
Mnactyvacest. Kavavi https://lesson.academy- KOH(pEepeH s
5.1 P AV 2 content.myschool.edu.ru/0 | «Opranuueckas
Bonokna
4/10 XUMUS B KU3HA
YEJIOBEKa»
Uroronopazneny 2
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KVIACC

KoaunuecTBO 4acoB

OcHOBHBIE BH/BI

Mpakr | JIEKTPOHHBbIE NesATeJIbHOCTH
No 11/in HanmeHnoBanue pa3aesioB u Kontpoan | wnueck | (uupposrie) 00y4aIUXCS C Y4eTOM
) TeM NPOrpaMMbI Beero HBIE ne o0pasoBaTeJbHbIE HanpasjeHuil paGoyeii
padoThbI padot pecypchl NnporpaMmmsl BOCIIUTAHUSA
bl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue aToma. — q
o ttps: n. m
Ilepnoanueckuit 3aK0H U DS.ZESSON.ACACEY BupryanbHas skckypens
1.1 [Tepuonnueckas cucrema 9 - «Benuuaiiime JOCTUKEHUS
content.myschool.edu. N
XUMHUYECKUX 31eMeHToB /1. U. rw/04/11 COBPEMEHHOW XUMUHU.
MenneneeBa
https://lesson.academy
12 Crtpoenue BelecTna. 1 1 - Ypok-koHbepeHIus
MHuoroo0pa3ue BemecTs content.myschool.edu. «CocCTaBBEIIECTBY
ru/04/11
https://lesson.academy
1.3 XUMHUYECKUE pEeaKun 19 1 3 - YpoK-pakTuK
peaKt content.myschool.edu. p P M
ru/04/11
Hroro no pazgeny 39
Pasnen 2. Heopranuyeckasi xumusi
https:/lesson.academy | BupryanbHas skckypcus «B
- MHpPE MPOCTHIX BEIIECTB
2.1 Hewmerannst 31 1 3 - pe T
content.myschool.edu. | VYpok-koH(pepeHIHs
ru/04/11 «MeTajutsl UX POJib B KH3HH




4eJI0BEKa»
YPOK-nIpakTUKyM

https://lesson.academy

2.2 Meratet 23 content.myschool.edu. Y POK-TpaKTHKyM
ru/04/11
Uroro no pazgeny 54
Pa3nen 3. XuMus ¥ :KU3Hb
Ypok-nedatsl «3amura
https://lesson.academy OKpyHalotien vaezu)l ot
31 MeTo1bI TI03HAHHS B XHMHUH. 9 - BPCIIHOTO BO3ACHCTBHA
' XUMHS U KU3Hb content.myschool.edu. | BEMECCTB»
ru/04/11 Ypoxk-KoHpepeHuust
«Opranuyeckas XuMusi B
’KHU3HH YET0BEKa»
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 «A» KJIACC
DJIeKTPOHHbIeM(PPOBHIEOOPA30
KoaunuyecTBO4acoB BaTeJIbHbIEPeCypChl
Ne i/ Tema ypoka
Koutpo IIpakTuy
Bceero JbHbIEP ecknepad
a00ThbI OThbI
https://lesson.academy-
TIpeMeT OpraHnaecKOll XUMHH, €8 content.myschool.edu.ru/lesson/a9f3d
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE. 191-Sele-4e24-ac02-
B efb16fa49f6a?backUrl=%2F04%2F1
HUPTYaTbHASIIKCKYPCHS 0
1. «Bennyanimme10CTUKEHUICOBPEMEHHONXUMUH. 1 0 0 -
- 5 A https://lesson.academy-
COPHA CTPOCHIS OPraHMICCKIX COCTNHCHIM A. content.myschool.edu.ru/lesson/c935
M. bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHS. Y POK- a58c-ab0e-4¢59-9dcf-
koH(pepeHus «BenmuknenMeHa B OpraHuke» 20517ae4b52e?backUrl=%2F04%2F
10
IIpencTaBnenne o K1accupuKaum https://lesson.academy-
opraHnueckux Beuects. HomeHkarypa content.myschool.edu.ru/lesson/726¢
(cucTeMaTuuecKas) ¥ TPUBHAIbLHBIE HA3BAHHUS e099-¢1a9-410f-b8be-
b4cb589aeadl ?backUrl=%2F04%2F
OpraHUYECKHUX BEIECTB.
2. BupryansHasskckypcus«MHorooOpasueopranny 1 0 0 1o
https://lesson.academy-
CCKUXBCILIECTB) content.myschool.edu.ru/lesson/258d
AJIKaHI)I: COCTaB U CTPOCHUC, TOMOJIOTHYECKUN dc06-ec23-473¢-b3d7-
pan. Ypok-npaktukym «Illapocrep:xHeBbie ed82fcaddd02?backUrl=%2F04%2F1
MOJIETH OPTAHUYECKUX COCTUHEHUN» 0




MeraH 1 3TaH — IpoCTEeNIINe PEACTABUTEIN
QJIKAHOB

AJIKEHBI: COCTaB M CTPOCHUE, CBOICTBA
OTUiEH U NPOIUIeH — IpocTeiime
MIPEACTABUTENM AIIKEHOB

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab
5925-ba8e-499¢-840b-
70b5e8db71ae?backUrl=%2F04%2F
10

IIpakTueckas padora Ne 1. «Ilomyuenue
STUJIEHA U U3yYEHUE €T0 CBOMCTB»
Ankanuensl. byraauen-1,3 u metunOyraaueH-
1,3. Ilony4yeHne CHHTETUYECKOTIO KaydyKa U
PE3UHBI

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTHUECKUN Psi. AIETHIIEH —
MIPOCTEHINMUIIPEICTABUTEIbATKHUHOB

https://lesson.academy-

content.myschool.edu.ru/lesson/53cd
2379-2a45-43b1-9167-
7ebedaf03ce0?backUrl=%2F04%2F 1

0

https://lesson.academy-
content.myschool.edu.ru/lesson/6df2
3393-6f08-4b9f-ae01-
a983b95b854a?backUrl=%2F04%2F
10

https://lesson.academy-

content.myschool.edu.ru/lesson/05¢9
a929-6741-4d7¢-84b5-
009a92468356?backUrl=%2F04%2F
10

Beruncrienus 1o ypaBHEHHIO XUMUYECKON
peakuuu

Apensl: 0eH301 U TOIyoJs1. TOKCUYHOCTH apeHOB
I'eneTnyeckas CBA3b YIIIEBOJAOPOJIOB,
MIPUHAUISKAIIUX K PA3JIUYHBIM KJIACCAM.

https://lesson.academy-
content.myschool.edu.ru/lesson/d86d
7d00-d5b4-491d-aded-

c3ddal9feef4 ?backUrl=%2F04%2F 1
0




[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE He()TSHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ mepepaboTKu
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMYTHbIE He(TSHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ mepepaboTKu

https://lesson.academy-

content.myschool.edu.ru/lesson/9955
7a5e-2221-43e0-97b8-
983de535¢44d?backUrl=%2F04%2F
10

https://lesson.academy-

content.myschool.edu.ru/lesson/9955
7a5e-2221-43e0-97b8-
983de535¢44d?backUrl=%2F04%2F
10

KoHnTponsHas paboTa o pazueny
«YTI€eBO0POIBD)

[IpenensHbIE OTHOATOMHBIE CIUPTHI: METAHOI U
aTaHoJ. BonopoaHascessb

MHOTroaTOMHBIE CIIUPTHI: STUIICHTITUKOIb U
TIIUIEPUH

@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHUE U
XUMUYECKHE CBOCTBA, MPUMEHEHNE
Anprerupl: GopMaNbIeTU U alleTalbIET U/,
AuetoH

https://lesson.academy-

content.myschool.edu.ru/lesson/5439
c18b-7440-4b61-bf84-
c041a4716941?backUrl=%2F04%2F1

0
https://lesson.academy-

content.myschool.edu.ru/lesson/461a
a9c8-c0ef-4827-a8¢5-
d12a0bedc826?backUrl=%2F04%2F
10

https://lesson.academy-

content.myschool.edu.ru/lesson/6498
83b8-7c51-4f16-896¢-




OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHASI U YKCYCHAs
IIpakTnueckas padborta Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KHCJIOTBD»

CreapuHOBast U OJICMHOBAsI KHCIIOTHI, KaK
MPEJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT
MBpL1a Kak cOJIM BBICHIMX KapOOHOBBIX KUCIIOT,
UX MOIoLIee AeUCTBUE

Crnoxnble 3(Upbl KaKk TPOU3BOIHBIE KAPOOHOBBIX
KUACIOT. [ MApOIHM3CIOKHBIXIDUPOB

Kupsl: ruaponu3, npuMeHeHne, OnoIornyeckas
POJIb JKUPOB

VYTrieBobl: cocTaB, Kiaccupukanusi.
Baxueiimme npeactaBuTeNu: TII0K03a,
bpykTo3a, caxaposa. Yacoomenus «Pa3roBop o
MPaBUILHOMITUTAHUI

Kpaxman u nemntono3a kak npupoIHbIe
MOJIUMEPBL.

10a2278b08f1?backUrl=%2F04%2F
10

https://lesson.academy-
content.myschool.edu.ru/lesson/8664
b319-0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F
10

https://lesson.academy-

content.myschool.edu.ru/lesson/b4fea
a04-3438-4b57-a3ec-
ba0ffe63c0d?backUrl=%2F04%2F1
0

https://lesson.academy-
content.myschool.edu.ru/lesson/9834
d408-386d-444a-8de3-
7etba8b98cdb?backUrl=%2F04%2F 1
0

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac
4312-a0d4-4945-a0eb-
1e59¢d5f4d91?backUrl=%2F04%2F1
0

https://lesson.academy-

content.myschool.edu.ru/lesson/71ac
4312-a0d4-4945-a0eb-
1e59c¢d514d91?backUrl=%2F04%2F 1
0




https://lesson.academy-

content.myschool.edu.ru/lesson/71ac
4312-a0d4-4945-a0eb-
1e59c¢d514d91?backUrl=%2F04%2F 1

0
https://lesson.academy-

content.myschool.edu.ru/lesson/71ac
4312-a0d4-4945-a0eb-
1e59c¢d514d91?backUrl=%2F04%2F 1

0

https://lesson.academy-

content.myschool.edu.ru/lesson/709¢
e43a-deb6-4281-963b-
01d2¢212d4d0?backUrl=%2F04%2F
10

https://lesson.academy-

content.myschool.edu.ru/lesson/690f
bb76-94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F
10




KoHnTponsHas pabora o pazueny
«Kucnmopopcoepkaniue opraHngIecKue
COCITMHEHUSD)

AMUHBI: METHJIAMUH U aHUJIUH
AMUHOKHCIIOTHI Kak aM(OTEPHBIC OPraHUYCSCKHE
COCIIMHEHUS], IX OMOJIOTHYECKOE 3HAUCHHE.
IlerrTn bl

besnku kak mpupoaHbIC BHICOKOMOJICKYIIIPHBIC
COCIMHEHUS

OCHOBHbBIC TIOHSATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUIN
OcHOBHBIEC METO/IBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSTMHECHU.
[TnacTMacchl, KayqyKu, BOJIOKHA. Y POK-
koH(epeHius «Opranndeckas XUMUs B )KU3HA
YeII0OBEKa»

https://lesson.academy-
content.myschool.edu.ru/lesson/0c60
8a59-4¢69-4481-839e-
9205f201b73e?backUrl=%2F04%2F
10

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f
3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F
10

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f
3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F
10

https://lesson.academy-
content.myschool.edu.ru/lesson/45b8
1dac-acba-440e-99¢3-
14¢3ba78050a?backUrl=%2F04%2F
10

https://lesson.academy-
content.myschool.edu.ru/lesson/45b8
1dac-acba-440e-99¢3-
14¢3ba78050a?backUrl=%2F04%2F
10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




10 «b» KJIIACC

Ne KoanuecTBouacon
Be Jarauzy | IiaexkTpoHHblenUuPOBBLIEOOPA30
n | Temaypoka Kontpoabusl | IlpakTnueck
er YyeHust BaTeJIbHbIEpeCypChl
/ epadoThbI nepadoThI
I 0
IIpeamer opraHndeckor XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://lesson.academy-
B P ' | content.myschool.edu.ru/lesson/a9f3d
MPTYAIPHAAIKCKYPCHA § 191-5ele-4e24-ac02-
«Bennuaiime10CTUKEHUICOBPEMEHHOM ofb16fa49f6a7backUrl=%2F04%2F10
XUMUH.
TeOpI/ISI CTpOGHI/IH OpFaHI/I‘-IeCKI/IX htt‘ps://lesson.academy_
coemuHenuit A. M. Byrneposa, e€ content.myschool.edu.ru/lesson/c935a
OCHOBHBI€ TOJIOKEHUS. Y POK- 1 58c-ab0e-4¢59-9dcf-
koH(pepeHmus «Bennkuenmena B 20517ae4b52e?backUrl=%2F04%2F1
OpraHuKe» 0
[IpencraBnenue o knaccuukanum
https://lesson.academy-
opraHmyeckux Bemiects. Homenkiarypa
(cHCTeMaTHUeCKAT) U TPUBHATbHbIE content.myschool.edu.ru/lesson/726ee
P 1 099-¢129-410f-bSbe-
HasBAHILT OPTAHITHCECKHX BEMECTB. b4cb589acad] ?backUrl=%2F04%2F 1
BupryansHasakckypcus«MHoOTo0o0Opasue 0
OpPraHUYEeCKUXBEIIECTBY B
AnKaHBI: COCTaB U CTPOCHUE, https://lesson.academy-
FOMOJIOTUYECKUH pALl. Y POK-IPAKTUKYM content.myschool.edu.ru/lesson/258d
1
«IIlapocrepxHeBbIE MOAETN dc06-ec23-473c-b3d7-
OPraHuYeCKUX COGI[I/IHGHI/If/'I» ed82fcaddd02?backUrl=%2F04%2F1




[

MeraH u 3TaH — npocTeuIme

5
MPEACTABUTENHN AIIKAHOB
https://lesson.academy-
content.myschool.edu.ru/lesson/05ab
6 AJKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 5925-ba8e-499¢-840b-
70b5e8db71ae?backUrl=%2F04%2F 1
0
7 DOTUJIEH U TIPOTMIIEH — MPOCTeHIIne
MPEACTABUTENHN AIIKEHOB
https://lesson.academy-
[IpakTnueckas padora Ne 1. content.myschool.edu.ru/lesson/53cd
8 «IlonmyueHune sTUIIEHA U U3YYEHHE €T0 2379-2a45-43b1-9167-
CBOUCTBY 7ebedaf03ce0?backUrl=%2F04%2F 1
0
https://lesson.academy-
Anxanuensl. byraauen-1,3 u content.myschool.edu.ru/lesson/6df23
9 Metunoyramuen-1,3. [omyuenue 393-6f08-4b9f-ae01-
CUHTETHUYECKOI'0 Kay4yKa U pEe3UHbI a983b95b854a?backUrl=%2F04%2F
10
AJIKMHBI; COCTaB U 0COOEHHOCTH https:/lesson.academy-
CTDOCHMSL. TOMOTOIHHCCKIi D content.myschool.edu.ru/lesson/05¢9a
10 Ap ’ AR 929-6741-4d7c-84b5-
HeTIeH = 0092924683567backUrl=%2F04%2F
MPOCTEHIINUIPEICTABUTENbATKUHOB 10
1 Boruucnenust mo ypaBHEHUIO
XUMHUUYECKON peaKkuu
https://lesson.academy-
ApeHsl: OeH30 01y0J1. TOKCHYHOC
12 PEHBI: DEH3OIT 1 TOTY0 T ROTIROCTE content.myschool.edu.ru/lesson/d86d

apeHOB

7d00-d5b4-491d-aded-




c3ddal9feef4?backUrl=%2F04%2F1
0

I'enernueckas CBsA3b YIII€BOJOPOJIOB,

13 MPUHAYISKAIUX K Pa3TUIHBIM
KJ1accaM.
TIPHPOJTHbIE HCTOUHUKH https://lesson.academy-
. . content.myschool.edu.ru/lesson/9955
14 YIJIEBOJOPOJIOB: MIPUPOJIHBIN T'a3 U 250.971-4360-97bS.
MOMYTHEIC HEQTAHEIC rashl, HeTh 1 983de535c44d?backUrl=%2F04%2F
MPOJYKTHI €€ TepepadoTKH 10
TIpHPOTHBIE HCTOUHUKH https://lesson.academy-
T ——— content.myschool.edu.ru/lesson/9955
15 7a5e-2221-43e0-97b8-
MOMYTHEIC HEQTAHEIC rashl, HeTh 1 983de535c44d?backUrl=%2F04%2F
IIPOJIYKTHI €€ 1epepaboTKu 10
16 KoHnTponrHas paboTa o pazueny
«YTI€eBO10POIBI»
https://lesson.academy-
IipesielbHbIEe OHOATOMHBIE CIIHDTEL: content.myschool.edu.ru/lesson/5439
17 c18b-7440-4b6f-bf84-
METaHOJ U 3TaHoI. BOZ0poHasCBAk c04£a471694f?backUrl=%2F04%2F |
0
https://lesson.academy-
MEHOTOATOMHEIE CITHPTEL content.myschool.edu.ru/lesson/461aa
18 9¢8-c0ef-4827-a8e5-
THIICHITMKOIE M LIHICpUH d12a0bede8262backUrl=%2F04%2F 1
0
DEHOJI: CTPOEHUE MOJIEKYJIbI, https://lesson.academy-
19 (duznuecKre U XUMUYECKUE CBOMCTBA, content.myschool.edu.ru/lesson/6498

IIPUMEHEHHE

83b8-7c5f-4£16-896¢-




10a2278b08f1?backUrl=%2F04%2F 1
0

Anpnerupl: GopMabaeTua U

https://lesson.academy-
content.myschool.edu.ru/lesson/8664

20 b319-0ba3-4945-b076-
aUETALACTH]L. AUCTOR cb7ae5858b90?backUrl=%2F04%2F 1
0
https://lesson.academy-
OHOOCHOBHBIE TIPE/ICTIbHbBIC content.myschool.edu.ru/lesson/b4fea
21 KapOOHOBBIE KHCIIOTBI: MypaBbHHAS U a04-3438-4b57-a3ec-
YKCyCHas ba0f9fe63c0d?backUrl=%2F04%2F 1
0
https://lesson.academy-
TpaxTaeckas pabota Ne 2. «CBoiicTsa content.myschool.edu.ru/lesson/9834
22 . d408-386d-444a-8de3-
PactBopa yKCYCHOM KHCIOTRD Tefba8h98cdb?backUrl=%2F04%2F 1
0
https://lesson.academy-
CreapuHOBast ¥ 0JIEMHOBAs KUCJIOTHI, content.myschool.edu.ru/lesson/71ac4
23 KaK MPEICTaBUTENH BBICIIUX 312-a0d4-4945-a0eb-
KapOOHOBBIX KUCIIOT 1e59¢d5f4d9f?backUrl=%2F04%2F 1
0
https://lesson.academy-
MBI KAK COJIH BHCIIHX KAPGOHOBEIX content.myschool.edu.ru/lesson/71ac4
24 . 312-a0d4-4945-a0eb-
ICHCTTOT, MX MOIOTHCe ACHCTRIE 1e59cd54d9f?backUrl=%2F04%2F |
0
C https://lesson.academy-
JI0’KHBIE 3()UPBI KAK TIPOU3BOIHBIE
content.myschool.edu.ru/lesson/71ac4
25 | kapOOHOBBIX KHCIIOT.

Maponu3cnoKHBIXIPUPOB

32-a0d4-4945-a0eb-
1e59c¢d514d91?backUrl=%2F04%2F 1




0

Kupsr: runposns, npuMeHeHue,

https://lesson.academy-

content.myschool.edu.ru/lesson/71ac4

26 3f2-a0d4-4945-a0eb-
Ouonoruecias poin Kupos 1e59cd54d9f?backUrl=%2F04%2F |
0
VYTeBopl: cocTaB, KIacCH(PUKAIHS. https://lesson.academy-
T p——— content.myschool.edu.ru/lesson/709ce
27 43a-deb6-4281-963b-
(bpyxro3a, caxaposa. HacoOumerus 01d2e212d4d0?backUrl=%2F04%2F
«Pa3roBop 0 MpaBUILHOMITUTAHUY 10
https://lesson.academy-
T T —— content.myschool.edu.ru/lesson/690tb
28 b76-194a-4f77-bbbe-
TOTHMEPBL. 3d3ae748f7162backUrl=%2F04%2F 1
0
KoHnTponrHas paboTa o pazueny
29 | «Kucnopoaconepxaiiue OpraHuuecKue
COCIMHCHUS
https://lesson.academy-
content.myschool.edu.ru/lesson/0c60
30 AMWHBI: METUIAMHUH U aHUJIAH 8a59-4¢69-4481-839e-
92051201b73e?backUrl=%2F04%2F1
0
https://lesson.academy-
AMMHOKHCIIOTHI KaK aM(OTepHbIE content.myschool.edu.ru/lesson/c2f2f
31 OpPraHUYECKUE COCIUHEHUS, X 3d7-43d1-4873-ace0-
ouosIornyeckoe 3HaueHue. Ilernruapt 78eca6009628?backUrl=%2F04%2F 1
0
https://lesson.academy-
32 | benku Kak npupoHbIe

content.myschool.edu.ru/lesson/c22f




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F 1
0

OCHOBHBIE TIOHATHUS XUMHU

https://lesson.academy-
content.myschool.edu.ru/lesson/45b8

33 . 1 1dac-acba-440e-99¢3-

BRICOKOMOICKYIVIPHBIX COCHIHCHIH 14¢3ba78050a%backUrl=%2F04%2F |
0

OCHOBHBIE METO/IBI CUHTE3a https://lesson.academy-
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN. content.myschool.edu.ru/lesson/45b8

34 | TlmactMaccel, KayqyKH, BOJIOKHA. Y POK- 1 ldac-acba-440e-99¢3-
koHpepenius «OpraHnyeckas XUMHs B 14¢3ba78050a?backUrl=%2F04%2F 1
JKM3HH YETIOBEKA» 0

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoaunuecTBO 4acos

Ne
/i Tema YpPoOKa B KOHTpOJIbeIe HpaRaneCKue 3HeKTp0HHbIe III/I(l)pOBLIe
cero padoThI padoThbI o0pa3oBaTe/ibHbIE PeCypChI
https://lesson.academy-
| AtoMm. CocTaB aTOMHBIX sIJIED. | content.myschool.edu.ru/lesson/20b1df2e-
XuMuueckut aneMeHT. M30Torib 6¢e4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-
) CtpoeHue AIIeKTpOHHBIX 000JI0UeK 1 content.myschool.edu.ru/lesson/e7d48881-
aTOMOB, KBAHTOBBIC YMCJIA 055d-49da-a49c¢-
7375¢3d033e9?backUrl=%2F04%2F11
3 Krnaccudukarus XuMHIeCKux !
AJIEMEHTOB (s-, p-, d-, f-3IeMeHThI)
https://lesson.academy-
4 Pacnipenenenue 351€KTpOHOB 110 1 content.myschool.edu.ru/lesson/2859ec02-
aTOMHBIM OpOUTAIISIM 8ecd-4cd8-8531-
edad962608tb?backUrl=%2F04%2F11
DNEeKTPOHHBIE KOH(UTYpAIIMHA aTOMOB https://lesson.academy-
5 AEMEHTOB B OCHOBHOM 1 1 content.myschool.edu.ru/lesson/a9¢9a61e-
R €387-4ffe-befb-
BOSOYAICHHOM COCTOSHIH aca9c7241b217backUrl=%2F04%2F 11
https://lesson.academy-
6 DNEeKTPOHHBIE KOH(DUTYpAIIMH HOHOB. | content.myschool.edu.ru/lesson/8ae38be6-
DNEeKTPOOTPUIIATEIIEHOCTh e06f-4fae-9729-
699031091968?backUrl=%2F04%2F11
[Teproauueckuii 3aKOH U https://lesson.academy-
7 [Tepuonnueckas cucTeMa XUMHUYECKHUX 1 content.myschool.edu.ru/lesson/fOcbSdef-

anemeHTOB J[. 1. MeHnieneena, CBSI3b C

307e-4575-89d0-




COBPEMEHHOU Teopuel CTPOEeHUs aTOMOB

86041b603655?backUrl=%2F04%2F11

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHMUYECKUX 3JIEMEHTOB M 00pazyeMbIX

https://lesson.academy-

content.myschool.edu.ru/lesson/fOcb5def-

8 WMH IIPOCTHIX U CJIIOKHBIX BEIIECTB I10 307e-4575-89d0-
rpymniam 1 nepuojam 86041b603655?backUrl=%2F04%2F11

https://lesson.academy-

9 CucreMaru3zanus 1 0000IeHHEe 3HAHUN content.myschool.edu.ru/lesson/0e41e568-
0 TEME 0a2b-4605-bb92-

35d1ab699ba?backUrl=%2F04%2F11
Buasl xumudeckoit cBsI3u. MexaHH3MBI
10 00pa30BaHUs KOBAJICHTHOM CBSI3U.
Boaoponnas cBsize. MexXMOJIEKYIsIpHbIE
B3aHMO/ICHICTBHS
https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54-
BanenTHOCTD U BaJICHTHBIC 2787-4817-8330-

1 BO3MOHOCTH aTOMOB. CBS3b 6e027b075645?backUrl=%2F04%2F11
3JEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://lesson.academy-
r€OMETPUYECKUM CTPOECHHEM content.myschool.edu.ru/lesson/847d1752-

151b-4501-8390-
£2964916¢913?backUrl=%2F04%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-

12 [IpencraBnenus 0 KOMIIEKCHBIX b3d1b2eeb237?backUrl=%2F04%2F11
COEIUHEHUAX: COCTaB U HOMEHKIIATypa https://lesson.academy-

content.myschool.edu.ru/lesson/32e5edc9-
cb82-4f4a-adSe-
4f56bc7el4ed?backUrl=%2F04%2F11

13 BemecTBa MoJIeKyIsIpHOTO U




HEMOJIEKYJISIPHOTO CTpOEHMSI. THIb
KPUCTAJIJIMYECKUX PEUIETOK U CBOMCTBA
BEIIECTB

Ilonstue o AUCTICPCHBIX CUCTECMAX.

https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-

14 [IpencraBnenue 0 KOJUTOUIHBIX 683e-4a]0-8073-
pactBopax 70c604¢9¢862?backUrl=%2F04%2F 1 1
WctunHbBIE paCTBOPHI: HACKHIIICHHBIE U
15 HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst
https://lesson.academy-
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU content.myschool.edu.ru/lesson/e7ff8162-
pacTBOpOB 0d4d-4018-b917-
422¢3e710750?backUrl=%2F04%2F11
Pemenne 3a/1a4u ¢ UCMOJIL30BAaHUEM https://lesson.academy-
MOHATUHN ""MaccoBas J0JIs content.myschool.edu.ru/lesson/e7{f8162-
17 hy nmn
pacTBOPEHHOTO BemecTna", "MoJIsIpHast 0d4d-4018-b917-
KOHIIeHTpaIH/IH" 422¢3e710750?backUrl=%2F04%2F11
https://lesson.academy-
13 Krnaccudukarus 1 HOMEHKIIaTypa content.myschool.edu.ru/lesson/e7ff8162-
HEOPraHWYECKHUX BEIIECTB 0d4d-4018-b917-
422¢3e710750?backUrl=%2F04%2F11
https://lesson.academy-
19 Cucremaru3zanus 1 00001IeHE 3HAHU I content.myschool.edu.ru/lesson/6545ec44-
10 TEME 34c5-4316-826b-
a648d7d6fef7?backUrl=%2F04%2F11
KoHnTpoarHast paboTta o Temam https://lesson.academy-
20 "Crpoenue aroma. [leproanueckuii content.myschool.edu.ru/lesson/2390b83e-

3akoH u llepuoanueckas cucrema
XUMUYECKHX djieMeHToB [[. U.

a935-4¢96-bd3a-
25£26d9¢1139?backUrl=%2F04%2F11




MemnneneeBa", "CrpoeHue BeliecTa.
Muoroo0pa3ue BerniecTB"

Knaccugukanms XuMHIECKUX peakinii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXpAaHEHUS MacChl

https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70¢37-

21
BEIIIECTB; 3aKOH COXPAaHECHUS U 2784-4c66-be05-
MIPEBPAICHUS SHEPTHH [TPH XUMUIECKUX b0966dftb673?backUrl=%2F04%2F11
peaKkIusx
https://lesson.academy-
2 TennoBbie 3 HEKTH XUMUYIECKUX content.myschool.edu.ru/lesson/ctb70c37-
peakuuii. TepMOXUMUYECKHE YPaBHEHHUS 2784-4c66-be05-
b0966dftb673?backUrl=%2F04%2F11
Brruucnenus mo ypaBHEHUSIM https://lesson.academy-
23 UMIECKIX DEAKIULH 1 content.myschool.edu.ru/lesson/ctb70c37-
peaxtt 2784-4¢66-be05-
TEPMOXHMITICCKHM YPaBHeHIM b0966dffb673?backUrl=%2F04%2F 11
CKopoCTh XMMUYECKOM peakiuu, e hitps:/lesson.academy-
24 3aBHCHMOCTb OT PasHIHBIX (haKTOPOB content.myschool.edu.ru/lesson/ctb70c37-
o past POB- 2784-4¢66-be05-
ATATHS 1 KATaTTHSaTOPH b0966dfb673?backUrl=%2F04%2F 11
25 I'oMoreHHsI€ ¥ reTeporeHHbIe peakuuu
[IpakTnueckas padorta Ne 1 o teme
26 "Bausiare pa3indHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOW peakiuu"
https://lesson.academy-
27 OOpaTumbie 1 HEOOPATUMBIE PEAKIIHH. content.myschool.edu.ru/lesson/7c19b0ba-
XUMHUYECKOE PaBHOBECHE 7815-4db3-8614-
d0ac5b740b3b?backUrl=%2F04%2F11
28 [IpakTnueckas padota Ne 2 o teme




"Bausiare pa3indHbIX (aKTOPOB Ha
MI0JIOKEHUE XMMHYECKOTo paBHOBecHs"

BHCKTPOJII/ITI/I‘-IGCKZUI JUucconuanus.

https://lesson.academy-
content.myschool.edu.ru/lesson/35¢2be59-

29 CunbHbIE U ClTa0bIe 3JEKTPOJIUTHI. F1c6-46¢6-910c-
CreneHp TUCCOIMAIINNA 46a0576d69247backUrl=%2F04%2F11
Honnoe npoussenenue soasl. Cpena https:/lesson.academy-
30 P B ' pu content.myschool.edu.ru/lesson/46b429¢e4-
BOJIHBIX pacTBOPOB. Bomopoaubiit 931043 fb-a2ba-
nokasarens (pH) pactsopa be9eObbeddef?backUrl=%2F04%2F 11
Tuaposus costeit. Peakwuu https://lesson.academy-
31 o ' ’ content.myschool.edu.ru/lesson/f5999557-
MPOTEKAIOIIHNE B paCTBOPax 18¢8-4853-8320-
SNCKTPOIHTOB 588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-
IT 3] Ne 3 e
3 ")I()aKTquCKaﬁ PabOoTa 712 5 1o e content.myschool.edu.ru/lesson/f5999557-
NUMHUYECKHE "peaKuHH B pacTBOpax 18¢8-4853-8320-
SNCKTPOIHTOB 588bf830407a?backUrl=%2F04%2F11
OKHUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIE https://lesson.academy-
33 B o content.myschool.edu.ru/lesson/acd826¢f-
peakuuu. BaxxHenme OKuCIuTeNu u ba2d-49db-b216-
BOCCTAHOBHTCITH ef7c26a84728?backUrl=%2F04%2F 11
34 Mertop 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca
https://lesson.academy-
35 DNEeKTPOIN3 PaCTBOPOB U PACILIaBOB content.myschool.edu.ru/lesson/20b1df2e-
BEIIIECTB 6¢ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-
36 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

content.myschool.edu.ru/lesson/e7d48881 -




055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11

37 Pemrenue 3aga4 pa3anyHbIX TUIIOB
https://lesson.academy-
CucreMaruzamnus 1 0000IeHe 3HAHUHA content.myschool.edu.ru/lesson/2859ec02-
38 1 "

o Teme "XUMUYEeCKre peakiuu 8ecd-4cd8-8531-
edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-

39 KonTtposnpsHas paboTa o teme content.myschool.edu.ru/lesson/a9c9a61e-

"Xumudeckue peaxuu" e387-4ffe-betb-
aca9¢7241b21?backUrl=%2F04%2F11

ITonoxenne HeEMETAILIOB B

o https://lesson.academy-
[Tepuoanueckoit cucTeMe XUMHUYECKUX
40 1M content.myschool.edu.ru/lesson/8ae38beb-
anemeHTOB [[. . MeHnieneeBa u 06F-Afae-9720-

0COGEHHOCTH CTPOEHHA HX ATOMOB. 6990310919687backUrl=%2F04%2F 11

dusuyeckue cCBOUCTBAa HEMETAIIOB
https://lesson.academy-

41 Annotpornusi HEeMeTauIoB (Ha IpUMepe content.myschool.edu.ru/lesson/fOcb5def-

KHCIOpoaa, cepsl, pochopa u yriaeposa) 307¢-4575-89d0-
86041b6036557backUrl=%2F04%2F11
https://lesson.academy-

47 Bonopoa: nonmydenue, puandeckue u content.myschool.edu.ru/lesson/fOcb5def-

XUMHUYECKUE CBOMCTBA. [ Ipubl 307e-4575-89d0-
86041b6036557backUrl=%2F04%2F11

T"ajoreHsl: HaXOXACHUE B IIPUPOJIE https:/lesson.academy-

43 6 ' PHPOJE, content.myschool.edu.ru/lesson/0e41e568-

CII0COOBI HOJIy‘-IeIU{I/ISI, ¢busnyeckue u 0a2b-4605-bb92-

XUMIICCKHIC CBONCTEA 35d1ab69f9ba?backUrl=%2F04%2F 11

44 I"asiorenoBoopobl. Baxnennme

KUCIIOPOJICOCPIKAIIUE COCAUHEHHUS




TraJIOrCHOB

JlaGopatopHbIe ¥ POMBIIICHHBIC
CIIOCOOBI MOJTYUCHHS TaJIOTCHOB.

https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-
6e027b075645?backUrl=%2F04%2F11

45 [IpumeHeHne raloreHoB U UX https://lesson.academy-

COCTMHEHUI content.myschool.edu.ru/lesson/847d1752-
151b-4501-8390-
£2964916¢913?backUrl=%2F04%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/8f219cef-

[Mpaktuyeckas pabota Ne 4. Perienune 7aBa-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

46 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

"Tanore” https://lesson.academy-
content.myschool.edu.ru/lesson/32e5edc9-
cb82-4f4a-adSe-
4f56bc7el4ed?backUrl=%2F04%2F11

Kucnopon: naboparopHeie u

47 MIPOMBIIIIJIEHHBIE CTIOCOOBI TIOTyICHUS,

dbus3nuecKkre U XUMHUYECKUE CBOMCTBA.

O3o0H. [Ipumenenue kuciopoaa v 030Ha
https://lesson.academy-

48 OKCHJTEL H MEPOKCHIBI content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604e9¢862 ?backUrl=%2F04%2F11

49 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

Cepa: https://lesson.academy-
epa: HaXO0XJICHUE B MIPUPOJIE, CIIOCOOBI

content.myschool.edu.ru/lesson/e7ff8162-

50 MOJTy4eHUs1, PU3NIECKUE U XUMHUECKHUE

CBOICTBa

0d4d-40{8-b917-
422¢3e7107507backUrl=%2F04%2F11




https://lesson.academy-
content.myschool.edu.ru/lesson/e7{f8162-

51 CepoBo1opo, CyIb(HIbI 0d4d-40f8-bOF7-
422¢3e710750?backUrl=%2F04%2F11
Kucnopoacoaep:xaliye coequHEeHUS https:/lesson.academy-
57 (I; 6 p . . content.myschool.edu.ru/lesson/e7{f8162-
cepbl. OCOOEHHOCTH CBOMCTB CEpHOM 0d4d-40f8-bOF7-
KHCIOTRI 422¢3e710750?backUrl=%2F04%2F 11
https://lesson.academy-
IIpa eckasg pabora Ne 5. Perrenue
53 DA % paboT content.myschool.edu.ru/lesson/6545ec44-
?ccnepHM?HTanLHHx 3ai[aq 10 TEME 3405-436.-826b-
Cepa 1 e€ coenHenys 2648d7d6fef77backUrl=%2F04%2F 1 1
A3OT: HaXO0XJIEHUE B IPUPOJIE, CIIOCOOBI https:/lesson.academy-
54 ) ’ content.myschool.edu.ru/lesson/2390b83e-
HOJIE"-IGHI/ISI, (duznUecKre U XUMHUYECKUE 2935-4c96-bd3a-
CBOHCTBA. AMMHAK, HATPHIEI 25£26d9¢1139?backUrl=%2F04%2F 11
Kucnopoacoaep:xaliye coequHEeHUS https:/lesson.academy-
55 I()) 6 p . . content.myschool.edu.ru/lesson/cfb70¢37-
aszota. OcOOEHHOCTH CBOMCTB a30THOM 784-4666-be05-
KHCTIOTRL b0966dffb673?backUrl=%2F04%2F 11
https://lesson.academy-
56 IIpuMeHeHue a30Ta ¥ €ro COEIMHEHHUN. content.myschool.edu.ru/lesson/ctb70c37-
A30THBIE YIOOpEHHS 2784-4¢66-be05-
b0966dffb673?backUrl=%2F04%2F11
docdop: Hax0KAEHHE B IPUPOJIE, https://lesson.academy-
57 CIIOCOOBI TIOYYCHHUS, PUINICCKUE U content.myschool.edu.ru/lesson/ctb70c37-
XUMHYECKUEe CBOMCTBA. DoCchumb! u 2784-4c66-be05-
bochun b0966dffb673?backUrl=%2F04%2F11
53 Oxcunst hocdopa, hochopcoaepxanire https://lesson.academy-

kucnoTel. Conu GpochopHON KUCITOTHI

content.myschool.edu.ru/lesson/cfb70¢37-




2784-4c66-be05-
b0966dftb673?backUrl=%2F04%2F11

[Tpumenenne pocdopa u ero

59
coequHeHuit. @ochopHbie yIOOpEHHS
[IpakTnueckas padora Ne 6. Pemienue
60 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
"A30T 1 ochop u ux coenuHeHUS"
Yraepoa: HaXOXKJICHHE B IIPUPOJE, https://lesson.academy-
61 IOTPOTIHBIE MOTU(PUKAIINY; content.myschool.edu.ru/lesson/7c19b0ba-
(buznuecKre U XUMUYECKUE CBOMCTBA, 7815-4db3-8614-
IIPUMEHEHHE d0ac5b740b3b?backUrl=%2F04%2F11
Oxcup yrnepona(ll), okenn
62 yriepoaa(lV), yronbnas kuciora u eé
conm
https://lesson.academy-
63 PellleHIe 3aAt DasIHHbX THIIOB content.myschool.edu.ru/lesson/35¢2be59-
AP £166-4606-910c-
46a0576d6924?backUrl=%2F04%2F11
K .. https://lesson.academy-
PEMHHUIA: HAX0XKJACHHUE B IPUPOJIE,
64 N R T nr—— content.myschool.edu.ru/lesson/46b429e4-
YACHITL, 931c-43fb-a2ba-
XHMHHACCIHE CBOHCTEA be9eObbeddef?backUrl=%2F04%2F 11
https://lesson.academy-
Oxcup xpemuusi(1V), kpemHueBas content.myschool.edu.ru/lesson/f5999557-
65
KMCJIOTA, CUJIMKATEHI 18c8-4853-83a0-
588bf830407a?backUrl=%2F04%2F11
[IpumeHeHne KpeMHHUS U €ro https://lesson.academy-
66 coequHeHui. CTeKI0, ero moJiyudeHue, content.myschool.edu.ru/lesson/f5999557-

BUJBI CTCKJIA

18c8-4853-83a0-




588bf830407a?backUrl=%2F04%2F11

https://lesson.academy-

content.myschool.edu.ru/lesson/acd826c¢f-

67 P
EIICHUE 3a]1a4 Pa3JIMYHBIX TUIIOB ba2d.49db-b216.
ef7¢26a84728?backUrl=%2F04%2F11
68 CucreMaruzamnus 1 0000IeHNe 3HAHUHA
o teMe "HemeTtamisr"
https://lesson.academy-
69 KonTtposnpsHas paboTa 1o teme content.myschool.edu.ru/lesson/20b1df2e-
"Hemeramnbsr" 6¢ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-
70 AHanu3 pe3yabTaTOB KOHTPOJIbHOM content.myschool.edu.ru/lesson/e7d48881-
paboTHI, KOPPEKIUS OMIMOOK 055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11
ITonoxxenne merainos B [lepuoanyeckon
71 CUCTEME XUMUYECKUX DIIEMEHTOB.
OCOOGEHHOCTH CTPOCHUS HIEKTPOHHBIX
000JI0YEK aTOMOB METAJIIOB
Oo6mue ¢puznueckrue CBOMCTBA METAJLIOB. https://lesson.academy-
7 TpHMEHEHNE METAIIOR B GBIV 1 content.myschool.edu.ru/lesson/2859ec02-
P y 8ecd-4cd8-853 1-
TEXHUKE edad962608fb?backUrl=%2F04%2F 1 1
https://lesson.academy-
73 ClnaBbl MeTauion. Kobposis MeTaLIOR content.myschool.edu.ru/lesson/a9c9a61e-
- PP ¢387-4ffe-befb-
aca9¢7241b21?backUrl=%2F04%2F11
https://lesson.academy-
74 Pemrenue 3aga4 pa3inyHbIX TUIIOB content.myschool.edu.ru/lesson/8ae38be6-

e06f-4fae-9729-




699031091968 ?backUrl=%2F04%2F11

DNEKTPOXUMHYECKUN psijl HANIPSHKEHUH

https://lesson.academy-

content.myschool.edu.ru/lesson/fOcb5def-

75 MeTayuioB. O0mmuMe crocoObl OTyIeHUs 30764575890
METaIIon 86041b6036557backUrl=%2F04%2F 11
OO0mas xapakTepucTuka MeTamuioB [A-
rpymisl [leppoandeckoit cucTEMBI https://lesson.academy-
XUMHUUYECKHUX AJIEMEHTOB. Hatpuii u content.myschool.edu.ru/lesson/fOcbSdef-
76 .
KaJIMii: ToJTydeHne, Gu3ndecKue u 307e-4575-89d0-
XUMHYECKHUE CBOHCTBA, IPUMEHEHUE 86041b6036557backUrl=%2F04%2F11
MPOCTHIX BEIIECTB U UX COCTUHECHUM
Oobmas xapaktepuctuka Metamion [TA-
rpymnimst [leproandeckoii cHCTeMbl https://lesson.academy-
XUMHUYECKHX dJIEMEHTOB. Maruuii u content.myschool.edu.ru/lesson/0e41e568-
77 .
KaJIBIMIA: TIOJTy4eHUe, PU3NIECKUe U 0a2b-4605-bb92-
XUMUYECKHE CBOMCTBA, MPUMEHEHUE 35d1ab69f9ba?backUrl=%2F04%2F11
MPOCTBHIX BEIIECTB U UX COCTUHECHUM
73 JKEcTtkoCTh BO/BI U CLIOCOOHBI €€
YCTpaHEHHS
https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-
79 AnroMuHUER: TIoNTydeHue, PU3NIECKUe U 6€027b075645?backUrl=%2F04%2F11
XMMUYECKNE CBOWMCTBA, IPUMEHEHUE https://lesson.academy-
content.myschool.edu.ru/lesson/847d1752-
151b-4501-8390-
£29649f6¢913?backUrl=%2F04%2F11
AMdoTepHBIE CBOWCTBA OKCHIA 1 https:/lesson.academy-
80 P content.myschool.edu.ru/lesson/8f219cef-

rUApOKCHUa aJIIOMUHMA,

7a8a-44d5-b58a-




TUAPOKCOKOMIUIEKCHI AIFOMUHUS, UX
IIPUMEHEHHE

b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/32e5edc9-
cb82-4f4a-adSe-
4f56bc7el4ed?backUrl=%2F04%2F11

81 Pemrenue 3aga4 pa3anyHbIX TUIIOB
[Ipaktuueckas padota Ne 7. Pemenue https:/lesson.academy-
22 KCIEDMEHTAIEHAIX 31t [0 TeMe content.myschool.edu.ru/lesson/a0d5bd16-
iy P Ao 683¢-4ale-8073-
CTAJLIEL TTTABHBIX IO PYIII 70c604€9c8622backUrl=%2F04%2F 11
OO01mmas XxapakTepuCTUKA METaNIOB
23 no6ouHbIx noarpymi (Bb-rpyrmm)
[Tepuoandeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB
® o https://lesson.academy-
N3NYECKUE U XUMUYECKHUE CBOMCTBA
’4 XDOMA I 610 COEMHEHIIL. HX content.myschool.edu.ru/lesson/e7{f8162-
P 8 ’ 0d4d-4018-b9f7-
TPUMCHCHHC 422¢3e710750?backUrl=%2F04%2F 11
B . https://lesson.academy-
QXKHEUIITNEe COeTMHEHHS MapraHIia.
35 TTeDMAHIHAT KIS, 1o content.myschool.edu.ru/lesson/e7{f8162-
P T, 0d4d-40{8-b9f7-
OKHCIMTCIHBIC CBOMCTRA 422¢3e710750?backUrl=%2F04%2F 11
® o https://lesson.academy-
N3NYECKHUE U XUMUYECKHUE CBOCTBA
36 eresa i ero coemHermit. Tio cHIE 1 content.myschool.edu.ru/lesson/e7{f8162-
T & - 0Ty 0d4d-408-b9f7-
TPUMCHCHHC CILTABOB eiesa 422¢3e710750?backUrl=%2F04%2F 11
https://lesson.academy-
*7 duznueckre 1 XUMUYECKUE CBOMCTBA content.myschool.edu.ru/lesson/6545ec44-

M€ U €€ COCTMHEHUM, NX IPUMEHEHNE

34¢5-4316-826b-
a648d7d6fef7?backUrl=%2F04%2F11




dusnyeckue 1 XUMUYECKUE CBOMCTBA
IIMHKA 1 €T0 COCIMHECHUM, UX

https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-

88
IpUMEHEHHeE. [ MAPOKCOKOMILIIEKCHI a935-4c96-bd3a-
IIMHKA 25126d9¢1139?backUrl=%2F04%2F11
[TpakTudeckas paborta Ne 8. Pemenue https://lesson.academy-
39 KCIIEDHMEHTANBHAIX 38144 [0 TeMe content.myschool.edu.ru/lesson/ctb70c37-
iy P 6“ A c 2784-4c66-be05-
CTAIIBT TTODOTHBIX TIOATPYIT b0966dffb673?backUrl=%2F04%2F 11
https://lesson.academy-
90 PellIeHIe 3814 DasIHHEX THIOB content.myschool.edu.ru/lesson/ctb70c37-
AaT pasa 2784-4c66-be05-
b0966dftb673?backUrl=%2F04%2F11
O06001IeHne U CHCTeMATH3AIIHS https://lesson.academy-
9] HEVICHHONO MATCDHANA [0 TEME content.myschool.edu.ru/lesson/ctb70c37-
"Myq o Mateprat 2784-4¢66-be05-
CTaIbt b0966dffb673?backUrl=%2F04%2F 11
https://lesson.academy-
9 KonTtposnesHas paboTa o teme content.myschool.edu.ru/lesson/ctb70c37-
"Meramibr" 2784-4¢66-be05-
b0966dftb673?backUrl=%2F04%2F11
93 AHanu3 pe3yabTaToB KOHTPOJIBHOU
paboTHI, KOPPEKIUS OMIMOOK
Poxp xumuu B o0ecnieueHnn
04 YCTOMYMBOTO Pa3BUTHUs YEIOBEYECTBA.
[TonsaTue o0 HAyYHBIX METOIAX
HCCIe0BaHUs BEILIECTB
HayuHble NPUHIUIIEI OpraHU3alHH https://lesson.academy-
95 XUMHUUYECKOTO IIPOU3BO/ICTBA. content.myschool.edu.ru/lesson/7c19b0ba-

[IpombliIeHHBIE CTIOCOOBI MTOTYUESHHS
BaXKHEUIIINX BEIIECTB

7815-4db3-8614-
d0ac5b740b3b?backUrl=%2F04%2F11




XUMUYECKOE 3arpsI3HEHUE OKPYKaOIIIEH

96 1
Cpedbl U €ro MOCIEACTBUS
https://lesson.academy-
XuUMHUS U 3I0pOBbE YEIIOBEKA. content.myschool.edu.ru/lesson/35¢2be59-
97 1
JlexapcTBeHHBIE CpeAcTBa f1¢6-46¢6-910c-
46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-
08 XuUMuUA U, Pojip XUMUH B | content.myschool.edu.ru/lesson/46b429¢e4-
o0ecIIeueHN ! MUIEBON 0E30I1aCHOCTH 931c¢c-43fb-a2ba-
be9eObbeddef?backUrl=%2F04%2F11
https://lesson.academy-
Kocmernueckne u mapgromepHbie content.myschool.edu.ru/lesson/f5999557-
99 1
cpeacTBa. beiToBas Xxumus 18c8-4853-83a0-
588b1830407a?backUrl=%2F04%2F11
o https://lesson.academy-
XuMus B CTPOUTENBCTBE. BaxkHeumme
100 1 content.myschool.edu.ru/lesson/f5999557-
CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE 18¢8-4853-83a0-
MaTepHaibl 588bf830407a?backUrl=%2F04%2F11
o https://lesson.academy-
XUMHA B CEIHCKOM XO3IUCTBE.
101 o 1 content.myschool.edu.ru/lesson/acd826¢f-
praHUYECKUE U MUHEPAJIbHbIE ba2d-49db-b2 16
yRobpetns ef7c26a84728?backUrl=%2F04%2F 11
102 CucreMaruzamnus 1 0000IeHNe 3HAHUHA 1
o TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

-yueOHuK «Xumus»: 10 kmacc: 6a30BbIil ypoBeHb: yaeOHuk / O.C. ['abpuensH.- 8
—e u3., crepeotut . — M. : Jlpoda, 2020.

-yueOHuK «Xumus»: 11 kimacc: 6a30BbIil ypoBeHb: yaeOnuk / O.C. ['abpuensH.- 8
—e u31., crepeotun . — M. : [Ipocsemenue , 2021.
METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

-Metonnoanepxka. Bomoroackas 061acTb. XuMusl.
(https://vk.com/chemistry vologda)
-MeToanueckas IOMOITb YIUTETI0 XUMUH
(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mnoreka IHOK:

https://lesson.academy-content.myschool.edu.ru/04/11

http://school-collection.edu.ru - ExuHas koymekius nudpoBbeIX 00pa3oBaTEIbHBIX
pecypcoB

Sdamgia.ru — OGpa3oBaTeIbHBINA MOPTAJ IS TOJTOTOBKU K 9K3aMEHAM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

http://www.alleng.ru/ - DnexrpoHHas OUOIUOTEKA YICOHOM JIUTEPATYPHI
http://chemistry-chemists.com/Libraries. — DnekTpoHHass OMOIMOTEKA IO XMUMUH,
busuke.

http://windows.edu/ru - «EquHoe okHO JocTyrna K oOpa3oBaTeIbHBIM pecypcam»
(6ecrutaTHas ANEKTpOHHAs OUOIMOTEKA)

http://www.chem.msu.su/rus/elibrary/ - DOnekTpoHHass OuOIMOTEKAa YYCOHBIX
MaTepHayioB M0 XUMHUH
http://www.nehudlit.ru/books/subcat352.html
oubmoTexka. X uMus

«DenepanbHbI HHCTUTYT MEAarorudeckKux u3MepeHuin» - http://www.fipi.ru
«DenepalibHbI  1IEHTp HMHGOPMAIMOHHBIX  00pa30BaTENbHBIX PECYPCOBY -
http://fcior.edu.ru

https://proshkolu.info —«OnekTpoHHOE IEPUOTUIECKOE U3TAHUE)

college.ru - pazaen "OTKPBITOro KoJuIeIka" 1Mo XUMHUH.

YYEBHOE OBOPY/IOBAHUE
OBOPYJJOBAHUE /JIAA TIPOBEAEHUS JIAGOPATOPHBIX,

HeXy,IIOX(eCTBGHHa}I




[IPAKTUYECKUX PABOT, IEMOHCTPAILINI:

Ob6mee obopymoBaHue (XUMHUS):

e [ludposas madopaTopus yaeHUUecKass (XUMU).
e [ludpoBbie MUKPOCKOITHI.

e Hab6op mia OI'D o xumum.

e Hoyrbyku (4 mrT.).

e [lIkad BRITSDKHOI — 1 mITYyKAa,






