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MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma 1mo XMMHUH Ha YPOBHE CpeIHEr0 o0I1Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHU (eepanbHOi 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpaszoBanus(POIlI  COO), mnpencraBieHHbiXx B DenepallbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMbI, U OCHOBHBIX MOJI0keHUH «CTpaTeruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoBHE YIIyOJIEHHOTO H3YYEHHs 3aHMMAEeT BaXHOE MECTO B CHCTEME
€CTeCTBEHHOHAyuyHOro oOpa3oBanusi yvamuxcs 10-11 kmaccoB. M3ydyenue mnpenmera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIMMYIO JUIS a/IalTalluy X K OBICTPO MEHSIONIMMCS yCIOBHSAM KU3HU B COITUYME, a TAKKE
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MmpodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mnporpamMMe mo XMMUM Ha3zHaueHHE TpeaMeTa «XUMHUS» TOIy4aeT MOIPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenuamu dProC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

¢ uHPOPMANMOHHO-METOIMYECKAsl, pealn3anus KOTOPOH OOECIeYrBaeT IOJydeHHe
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS O0YYarOIIUXCS CPEIICTBAMH NPEIMETa, H3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpas  TpeAaycMaTpuBaeT  OIpeesieHHe:
OPUHIUIOB  CTPYKTYpUPOBaHMS M  IOCJIEIOBATENBHOCTH M3Y4YEHUs  y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTEePHUCTHK; IOAXOJO0B K
(OpPMHPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJSI M OIIEHKH 00pa30BaTEeNbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCyJJapCTBEHHOT'O 3K3aMeHa 10 XUMUH.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

e yCTaHABJIMBAaeT MHBAPUAHTHOE MPEAMETHOE CO/ICpIKaHue, 00s3aTeIbHOE IS H3YUCHUS
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelelieHue U
CTPYKTYPHPOBAaHHE €0 IO KJIACCaM, OCHOBHBIM COJEpPKATEIbHBIM JIMHUSM/pa3Ienam
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJENIBHBIX TEM;

e [peIaraeT NPUMEPHYIO MOCIE0BATEIILHOCTh U3yUEHHs y4eOHOT0 MaTepualia ¢ yuéTom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEAMETHBIX CBS3CH;

e 1aéT METONMYECKYI0 HMHTEPIPETALUIO IIeNiell W 3a4ad H3y4YeHHus IpeaMeTa Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl CPEIHET0 O0IIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JIEHCTBUN OOydalolerocss MO OCBOCHHUIO COJIEpKaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMSM B IPOTpaMMe 110 XMMHUHU IIPEYyCMOTPEHA IIPEEMCTBEHHOCTD
¢ 00y4yeHHeM XMMHH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl. 3a mpeiejaMyu yCTaHOBICHHON
IPOrpaMMOil 0 XUMHH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS Y4eOHOTO
npeaMera «XUMHsD» 0CTa€Tcsl BO3MOKHOCTh BbIOOpa €ro BapUaTUBHOM COCTaBIAIOIIEH, KOTOpas
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriy0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUYeHUS Ha
YPOBHE Cpe/IHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YTIyOJIIEHHOTO U3Y4EHUS HAIIPaBJICH Ha
pean3aluio NPEeeMCTBEHHOCTH C MOCJIEYIOIIUM ITarloM OJy4YeHUsI XUMUYECKOro 00pa3oBaHus
B paMKaX M3y4Y€HUs CIEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAUCLIUILUIMH B By3axX U
OpraHu3aIysaX cpeiHero npodeccuoHanbHOro 00pazoBanus. B 3Tol CBs3M M3ydeHHE MpeaMeTa
«XuUMUSD» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIIyOJIeHHE TEOPETHIECKON 1
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BBIOPABIIMX OINpPENeNIEHHBIA Mpodmib o0ydeHus, B
TOM 4YHCIE C TEPCIEeKTHBOW TMOCIEIYIONIer0 TMOIYYeHUs] XMMHYECKOro oOpa3oBaHUS B
opranmuzanusax npodeccuonansHoro oopazosanusi. Hapsay c stum, B cBere Tpeboanuii ®I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHUS (enepalbHOH 00pa30BaTEeNbHONW MPOrpaMMbI
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE TpenMeTa «XUMHs» OpPHUEHTHPOBAHO TaKXKe Ha
pelleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00yYaroImuxcs, Ha (GOPMUPOBAHKE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHaATM3alui y4eOHOTO TpyAa U 000OMIEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBmsitomiuMH  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SBISIOTCS
yriayonénnsle Kypebl — «Opranudeckass XxuMus» U «OOmas 1 Heopranudeckas xumusi». Ilpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMme Mo XUMHUHU 3a OCHOBY MpUHATHI nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranundeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHS» COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIMi  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriayOnE€HHOM ypOBHE M3Yy4eHHUs MpeaMeTa obecrieueHa
BO3MOXXHOCTh 3HAYUTEIBHOIO YyBEIUYEHUS O00bEMa 3HAHMW O XUMHMYECKHX OJJIEMEHTaX U
CBOMCTBaX UX COENMHEHUN HAa OCHOBE PACIIMPEHUS U YyIriIyOJeHUs MPEeACTaBIEHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTpPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KMHETHKU U TEPMOJMHAMUKHU. V3yueHune nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00BACHSIETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKEe C TOUKU
3peHHst MeXaHU3MOB e€ oOpa3oBaHusl. M3yueHune TUIIOB peakuuii JONOJIHIETCS (POPMUPOBAHHEM
NpEeICTaBICHUNH 00 ANEKTPOXMMUYECKHX IPOLECCaX W BJICKTPOJIM3E pacIIaBOB U PacTBOPOB
BEIIECTB. B Kypce OpraHM4ecKkol XWUMHUU TPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCTMHEHUH ynemnseTcss ocoboe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, 0 B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Ocoboe 3HaYeHne UMeEeT TO, YTO Ha COJepKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3YYEHHUSI AJI51 KJIACCOB OMNpeAenEéHHOro npoduis (r1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 001Iel cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(PU3NIECKOTO MPpodust 60bIIoe
3HaYeHue OyAyT HMMETh 3JEeMEHTHl ydeOHoro Martepuana mo obmed xumun. [Ipu uzyueHun
IpeaMeTa B JaHHOM ClIydae akLEHT OyAeT cleslaH Ha OOLUIHOCTb METOA0B MO3HAHMsI, OOLHOCTh
3aKOHOB Y TEOPHI B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJIsIpHasi TEOPHs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPTUHU, 3aKOHBI TEPMOJUHAMUKHU, DIIEKTPOIIN3A,
IIPEJICTaBJIEHUs O CTPOCHUHU BEUIECTB U JPYTO€.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOIOrH4ecKOro npoduis
OonblMi yaenbHbIN Bec OyaeT UMeTh OpraHuuyeckas Xumus. B atom ciaydae mpenocraBisercs
BO3MOXHOCTB JJIs1 60s1ee 00CTOSATENIEHOTO PAaCCMOTPEHHSI XUMHUUECKOM OpraHu3alny KISTKH KaK
OMOJIOTUYECKONH CHUCTEMBbI, B COCTaB KOTOPOW BXOST, K IpUMEpPY, TaKU€ CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIUMHUIbI, OCNKH, YIIeBObl, HYKJIIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HAaHUSA O COCTAaBE€ M CBOWCTBAaxX IPEICTaBUTEJIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILLECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH IIPOLIECCOB (POTOCUHTE3A, JbIXaHUs, TUILEBAPEHHUS.

B mmane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IIPAKTUYECKOTO IPUMEHEHNS Hay4YHbIX 3HAaHUM U3y4eHue IpeaMera
«XuMus» Ha YrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Matemaruka u uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

[Tpyu m3yueHun yueOGHOro mnpenmera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHHM Kak 00J1acTH
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITeNTbHOCTH YeJIOBeKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
IpeIMeTa MpeArnoaaraeT peaan3aluio TakuX Lelel, Kak:

e (QopmupoBaHue NpPEACTABICHUN: O MaTepUAIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUHU B CUCTEME ECTECTBEHHBIX HayK U €€
BeJylllell posin B 00ECleueHUH YCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA: B PEIICHUU
po0JieM HSKOJIOTMYECKOM, SHEPreTUYecKoW W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHUajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CTIEYeHUU
palMOHATIBHOTO TPHPOJIONONIB30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIeH
KyJbTYpbl YEJIOBEKa, a TAaKXK€ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalMX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHIaMEHTAIbHBIX TOHSITHH, 3aKOHOB U TEOpUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOEHUM BEIIECTBA HAa Pa3HbIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAaIMOJIEKYJISIPHOM, O TEPMOAUHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKHX PEaKIH, 0 XMMHYECKOM
paBHOBECHM, pacTBOpax M AUCIEPCHBIX CHUCTeMaX, 00 OOIMIMX HayuYHbIX NMPUHIUIAX
XUMHYECKOI0 ITPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOY4YaAIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Uil OOBACHEHHMs KJIIOYEBBIX HICH U Mpobiem
COBPEMEHHOM XUMMH, A7 OOBACHEHHWs M HPOTHO3ZUPOBAHMS SIBICHHUH, MMEIOLINX
€CTECTBEHHO-HAYYHYI0 IPHUPOJY; I'PaMOTHOIO peEIIeHUs Mpo0iieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;
yrayOJaeHne TPEJICTaBICHU O HAyYHBIX METOJaX II03HAHWS, HEOOXOJMMBIX s
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEILIECTB U OOBICHEHNUS XUMUYECKIX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKU3HU.

B nmane peanusanuu nepBooyYepeHbIX BOCHUTATEIBHBIX U Pa3BUBAIONINX (DYHKIHHA 1IeTOCTHON
CHCTEMBI cpe/iHero o0miero o0pa3oBaHus MPU W3YUYEHUH IpeaMeTa « XUMHUs» Ha YriryOiaEHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKKUE LENIU U 33a]1a4H, KaK:

BOCIHUTAHUE YOEXKIEHHOCTH B II03HABAEMOCTU SIBJICHUM MPHUPONBI, YBKEHUA K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHUI B
XUMHUH, (GOPMUPOBAHHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHHIO HA OCHOBE YCBOCHHS O0OIICUETOBEUECKUX IEHHOCTEH;

PasBUTHUC ITO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN oOydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
€caMo0OOpa30BaHUI0O U HEMPEpHIBHOMY OOpa30oBaHUIO Kak yYCIOBUIO YCIEHIHON
npodeccCHoHaNbHON U OOIIECTBEHHOU NEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JESATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPETyCMOTPEHHBIX /s M3yYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpenHero odmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN ). THITBI IEpeKpBIBaHMS AaTOMHBIX OpOHTasei, G- 1 T-
cBa3u. OpuHapHas, JBoWHAs W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
opranunyeckux seuiects. [lonsTre o cBOO0AHOM panuKaie, Hykjieoduse u 3JaeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpalll€éHHas, ckeneTHas. M3omepus. Buasl wusomepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKyJIax OpPraHMYECKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue panel. Cucremarnueckas HOMEHKIIATypa OPraHUYeCKUX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMyd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. ['omonornyeckuit psif aakaHoB, oOmas Gopmysiia, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHAM3AIMA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIIECHUs, N30MEPU3ALUH, TETUIPUPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKJIaTypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii ps ankeHoB, o0mias Gopmyina, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJ AalKeHOB, SP’-ruOpUaM3allus aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGuznueckue
CBOICTBAa aJKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIHUM MPUCOCIAMHEHUSA, 3aMEUICHUS B O-
MIOJIOXKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3auuu U okucieHud. IIpaBwio MapkoBHUKOBA.
KavecTBeHHBIE peakIy Ha IBOIHYIO CBs3b. CIIOCOOBI NOTYUYECHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
HOJIy4YeHUs U IPUMEHEHUE aJIKaJIUEHOB.

Anxunbl. 'omonornyeckuil psj alkuHOB, oOmas ¢opmysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOECIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHIIEBYIO TPOHHYIO CBA3b. KauecTBeHHbIE peakluM Ha TPOiHYIO CBsi3b. CrocoObI
MOJIyYeHUS U IPUMEHEHUE aJTKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE W YTJIEBOJOPOTHOM paJMKale, PEaKIUU IMPHCOCIUHEHHS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienue 06 OpueHTHPYIOLIEM ACHCTBUH 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha IpPHUMEPE AIKWIBHBIX PaJAMKaloB, KapOOKCHIIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB ranoreHoB. OcoOEHHOCTHM XHMHYECKHUX CBOWCTB CTHUpOJA.
[Momumepu3arust ctrpoia. CriocoObl MoTydeHus ¥ MPUMEHEHNE apOMATUYECKUX YTIIEBOJOPOIOB.

[Mpuponnsrii ra3. [lomyTtHbie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHBIH
yrojlb U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHka, KPEeKUHT
(TepMHUYECKM, KaTaIUTHUeCKuil), pudopmunr, nuposnus. I[IpoaykTel nepepaboTku HepTH, UX
NPUMEHEHHE B TIPOMBIIIIICHHOCTH | B OBITY.

['eHeTHuecKas CBSA3b MEX/IY Pa3IMYHBIMU KJIACCAMH YTIIEBOJIOPO/IOB.

DJEeKTPOHHOE CTPOECHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajjoreHa Ha THJIPOKCOTPYIIy, HUTPOTpYyIIy, LUAHOIpymiy, amMuHorpymmy. /[leiictBue Ha
TaJIOTEHIPOU3BOJHBIE  BOJHOTO ¥ CIIMPTOBOTO  pacTBopa mmi€noun. B3amMopeilcTBue
JUTAIOTEHAIKAHOB C MarHueM W IHUHKOM. [IOHATHE O MEeTaJuIoOPTaHUYECKUX COCIMHEHUSX.
Mcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOJAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpPraHUYECKUX BEIECTB.

OKcriepruMEHTATbHBIE METO/bl HM3Y4YeHHsS BEUIECTB W WX IMPEBpAIICHUN: H3ydeHHE
(U3NIECKUX CBOMCTB YTIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEAKIUi yTIIeBOAOPOIOB
pa3IMYHBIX KiaccoB (oOeclBeunBaHWE OPOMHOW WM MOJHOW BOJBI, pacTBOpa NepMaHraHara
KaJIusi, B3aMMOZICHCTBHE alleTUIIeHa C aMMHa4YHBIM pacTBOpoM okcuja cepedpa(l)), kauectBeHHOE
oOHapyKeHHe yriepo/la W BOJIOpPOJa B OPraHMYECKUX BEIIECTBAX, MOJYYCHHE JTHICHA W
U3yYeHHE €ro CBOMCTB, O3HAaKOMJIEHHE ¢ KoyutlekumsiMu «HedTb» m «Yromp», ¢ obpasmamu
[UIacTMacC, KaydyyKoB M pE3UHbl, MOJETUPOBAaHME  MOJIEKYJI  YIJIEBOJAOPOAOB U
raJIOTeHIPOU3BOIHBIX YTIIEBOI0PO/IOB.

Kuciopojacoaep:kauue opraHudeckne coeuHeHus.

[IpenenpHble OMHOATOMHBIE ChUpPTHL. CTpoeHHE MOJIEKYN (Ha TpUMepe METaHolla |
sTanona). ['omonoruueckuii psia, odmas Gopmyina, u3oMepus, HOMEHKIATypa U KJIaCCH(PHUKAIIHS.
dusnuecKkue CBOWCTBA TNPEAETbHBIX OJHOATOMHBIX CIUPTOB. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIMPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMM 3aMEILEeHHs, JeTUApaTalui, OKUCICHHUS,
B3aMMO/ICHICTBHE C OPraHUYECKUMHU U HEOpPraHMYeCKUMHU Kuciotamu. KauecTBeHHas peakuus Ha
OJTHOATOMHBIE CHUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M ueioBeka. CrocoObl
MOJIy4YeHHUS U IPUMEHEHHUE OTHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKkUMM 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU M HEOPTaHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJeruioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiarypa. PHU3WYECKHE CBONCTBA OIHOOCHOBHBIX
pelebHBIX KAPOOHOBBIX KMCIOT. BOmOpOHbIE CBSI3U MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKUMs STEPUPHUKALMU, PEaKIUH C y4yacTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCJHOTHL. [loHsSTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcOoOeHHOCTH CBOMCTB HEMpPEENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEH08As KHUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuil psa, obmas ¢hopmyia, H30MepHUs 1 HOMEHKJIATypa.
Pu3nyecKne 1 XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHON Cperie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
duznyeckue CBONCTBA U HaXOXKAeHHE B mpupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MIFOKO3bI:
PEAKIIMHU C YYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM TPy, CIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprmeHeHue TII0KO03bl, €€ 3HaUCHHE B KU3HEEATEIbHOCTH opranuimMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronne U HEBOCCTAHABIMBAIOIINE AMcaxapubl. ['maponus
nucaxapunoB. HaxoxzaeHue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmain, IIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa M ILe/uirono3bl. dusznueckue
CBOMCTBA KpaxMmaja M LEeJUI0JI03bl. XMMUYECKHUE CBOMCTBA Kpaxmalna: THIpoJin3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LIEJUTIONIO3bI: TUAPOJIN3, MOJIy4eHHe H(PUpoB
1eJuTi00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCHEpUMEHTAJILHBIE METOJbl M3YyYEHHUs BEIECTB U MX IPEBPALLEHUI: PacTBOPUMOCTH
Pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEHCTBHE 3TAHOJA C HATPUEM, OKUCIIEHUE 3THJIOBOTO CIIUPTA



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIETUIbI (C
ruapokcugoM aumammuHcepeOpa(l) w  rumpokcumom  wmenu(ll)), peakuus rmnepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanmopelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHE
IKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «CrupThl U GeHobl», «KapOoHoBbIe KUCIOTHI. CIIOXKHBIS

UPBD».
A3oTcoepKanie OprannvecKue coequHeHus.
AMUHBI — OpraHMYecKue IpOM3BOAHBIC aMmmuaka. Kilaccudukaims  aMHHOB:

amudaTuyecKkue U apoMaTHUECKUE; MePBUYHbBIC, BTOPUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHe CBOWCTBA. XUMHYECKOE CBOHCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOHN KUCI0TOK. CONM aJIKUIaMMOHHS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSTHUE TPYIIIT aTOMOB B MoJIeKyse aHmiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakunu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe amupaTHUYeCKHX
amuHOB. [lonyuyeHne aHUIMHA U3 HUTPOOEH301A.

AwmunHokucinotel. Homenknarypa u uzomepusi. OTeabHbIe IPEICTaBUTENN (l-:aMHUHOKHUCIIOT:
TJIULYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKIys MOJIUKOHIEH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupogHbie moauMepsl. [lepBudnasi, BropuuHas ¥ TPETHUHAS CTPYKTypa OCJIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIC PEAKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUsS BELIECTB M HMX IPEBpALIEHUN: PACTBOPEHHUE
0enkoB B BOJIie, JeHATypalus OETKOB MPU HarpeBaHUU, IIBETHBIC PEAKIMU Ha OENKH, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7la4 10 TeMaM «A30TCOJIEpKalllie OPraHWYeCKHE COCIUHEHUS» U
«Pacrno3HaBaHie OPraHMYEeCKUX COSTUHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IMOJHUMEp,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AIU, CpPeAHsss MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COSTUHEHNN — TIOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

[Tonumepusie matepuansl. [ImacTMaccel (MOMUATUIIEH, TOTUIPONUIIEH, TOJIUBUHUIXIIOPU/I,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKAapOOHATHI, TOMUATHIEHTepedTanar). Y Tunusanus u
nepepaboTKa MIacTyKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypangpHBIE (XJIOIOK, MIEPCTh, MIETK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHus (Te(I0H, KeBIap, MJIEKTPOIPOBOISIINE TOTUMEDPHI,
OmopasiaraeMbie TOTUMEPHI).

DKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3uaMu TPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc, KayudyyKOB, pelIeHue
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHue 1acTMacC U BOJIOKOH.

Pacuérnbie 3aaun.

Haxoxaenne MoJeKyIsapHOi GOopMYIIbl OPraHUYECKOTO COSTMHEHUS 10 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHON (HOpMYIJBI OpraHMYEeCKOro



coeTMHEHMS 10 Macce (00BEMY) TTPOIYKTOB CrOpaHusi, 10 KOJMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpPHOU (hopmyIas
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB WJIH CIIOCOOOB TOTy4YEHUS,
orpeziesieHUe JI0JIM BBIXOJa MPOIyKTa PEaKIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYIIECCTBIISIETCSl 4Yepe3 HMCIOJIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX IOHSATHH, TaK U
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyuYHbIE MOHATHA: SIBICHHUE, HAay4YHbIM (akT, TUNOTe3a, TEeOopusd,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKanusi, HAOIIOJCHHE, M3MEPEHHUE, IKCIEPUMEHT, MOJEIb,
MO/JICIIMPOBAHUE.

®usuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, IHEPreTHUYECKUn
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBa, (PU3WYECKUE BEIHUUHBI,
SIMHHMIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kierka, opraHu3M, dKOCUCTeMa, ouocdepa, MeTaboJIM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII NMUTaHUSA, OpoXeHUEe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTJIEBOJIbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexXHOJIOTHSI: TUIIEBBIC MMPOTYKThI, OCHOBBI PAIMOHATLHOTO TUTAHMSI, MOIOIIIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
Pe3yIbTAaTOB OCBOCHUS MpeaMeETa « XUMHUSDH Ha YPOBHE CPEHET0 00IIETro 00pa30BaHusl BbIIEICHBI
CICMYIOIINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCUMCKOM  TpayKIaHCKOH
UJEHTUYHOCTH, TOTOBHOCTh K CaMOPa3BUTHUIO, CaMOCTOSTEIBHOCTH W CaMOOIPEACIICHHIO;
HaJM4Yhe MOTHBAIMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJICTBOBAThCS NPHUHATHIMH B OOIIECTBE MpPAaBWJIaMU W HOPMAaMH IIOBEJICHUS; HaTUUHE
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTDH KU3HCHHBIC
IUIaHEI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOMN NEATSIEHOCTH 00yYaIOIINXCs B TIPOIIECCE peaTn3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTPakalT CPOPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHHS K
3aKOHY M MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYECOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIMI0 OTEYECTBEHHOM
XAMUH,

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUYECKOTO MPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJbTaT IUTENbHBIX HAOIIOICHHUIA,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TIOJYYEHWH U TIOCIEAYIOIIEM aHAIIN3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBAThH CUTYAIINH, CBI3aHHBIE C XUMUUECKUMU SIBJICHUSMHU, U TPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

4) popMupoBaHus KYJbTYPBbI 310POBbS:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOIOIeHHsT paBWJI O€30MacHOTO OOpaIleHHs] C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUsA TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHHS AIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPpY/a U Pe3yJibTaTaM TPYA0BOH JACSATEIHHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayiien
npodeccuu u peanusanund cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBLHOM CPEbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEIPUHUMAECMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUH MEIUIIMHEI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHUsI JieflaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HayYHBIX (DAaKTOB M MMEIOIUXCS TAHHBIX
C LIEJIBIO TIOJTyYeHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BAaTh XMMUYECKUE 3HAHUS ISl peIIeHNs TpoliemM
B peasIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPhIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BAaHUIO, K
aKTMBHOMY IIOJYYCHHIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax npodeccuoHanbHON AeITEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA 06y‘-IaIOHII/IXC$I MCKIUCHTUITIIIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTrui, SABJICHUC, IIPOHECC, CUCTEMA, HayLIHbII\/JI (1)aKT, MNPpUHOMUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJdbHble  yueOHble  JeHcTBUs  (TMO3HaBaTeldbHbIE,  KOMMYHHUKATHBHEIE,
perynatuBHble), obecneunBaromue (opmupoBaHHe (QYHKIMOHAIBHON TpamMOTHOCTH U
COLIMAJILHOM KOMITETEHIINHN 00YYaroIINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  WCIONh30BaTh  OCBOCHHBIC — MEXIHCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC yueOHBbIE JAEWCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3yNbTaThl OTPAXKAlOT OBJIAJICHUE YHHMBEPCAIbHBIMU Y4€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMBI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHITHS JJIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YYaeMbIMH SIBJICHUSMU,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTHUBHBIC, I€TyKTUBHBIC, IO AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIFOYCHUSI;

MPUMEHATH B TMPOIECCE MO3HAHUS HMCIOJb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIBHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuud — TpUd pPELHIeHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIC MOJICNIbHBIEC IPECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHi;

dbopMynupoBaTh LI M 33Ja4d  HUCCIEOBAHMS, WCIIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

BJIQJIETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUA M TPOBEICHHUS YUEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS U BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJEIIaHHOM
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M MPOEKTHOM AesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
NPAaKTUYECKUX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpOpManuu (HAyYHO-TIOMYJIsIpHAS
JaUTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

(GopMyIMpOBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uH(popMalnu, He0OXO0AUMOI /1J1s1 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeAeaEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hopMy mpencTaBieHuss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBA MpU pPadOTe € XUMHYECKOH
uH(popMalliell: MTPUMEHSATh MEXIpeAMeTHbIe ((PU3NYecKue M MaTeMaTHYecKue) 3HaKu |
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0J1€ TUAIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBaTh UCH, POPMYITHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3EHTAlUEN pe3yJbTaTOB I[103HABATEIBHOU ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BELIECTB,
peanu3alu y4eOHOTO MpOeKTa, M (POpMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JeHCTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILIECTBIATH CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu M 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyuYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMUYECKUX PEAKLUAX;

OCYUIECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATbBI

[TpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XuMHS» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUH U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI EATEIBHOCTH MO MOJYyUYEHUIO HOBOTO 3HAHUS U IMPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTyalUsX, @ TaKXKe B pPEalIbHbIX >KU3HEHHBIX CUTYyalUsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu NpeaAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOaM
U3Yy4YECHUS.

10 KUIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XMMHUsD OTPaXaroT:

c(OpMUPOBAHHOCTH MPEICTABICHHI: O MECTE U 3HAUEHUU OPIaHUYECKON XUMHUH B CCTEME
€CTECTBEHHBIX HayK U €€ posii B 00eCTIeYeHNH YCTOMUNBOIO Pa3BUTHS YEJIOBEUECTBA B PEILICHUU
po0JieM SKOJIOTMYECKOM, SJHEPreTHYECKON M MUIEBOM 0€3011acCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3/IaHMM HOBBIX MAaTepHajoB, HOBBIX MCTOYHHMKOB SHEPrUH, B OOECIEUEHMH pPallMOHAIBHOTO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUN, KOTOpas BKJIKOYAECT: OCHOBOIOJATrarolIvue
TOHSITHSL — XMMHYECKHUH JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aTOMHbIE
opOUTany, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aToma, MOpHIM3alus aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHANIbHAS TPYIIIA,
panukan, CTPYKTypHble GopMyisl (pa3BEpHYTBIE, COKpAlEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (FreOMETpUYecKas, ONTHUECKasi), H30MEPbl, TOMOJIOTHYECKUN
psiA, TOMOJIOTH, YTJIEBOJAOPOJIbI, KUCIOPOA- M a30TCOAepkalllie OpraHM4YeCKHe COEAMHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COETUHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenneneeBa, Teopusi CTpOEHHUs OpraHMYecKux BemiectB A. M.
ByTtnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IIPEBPALLEHUS SHEPTUU IPU
XUMHYECKHX pPEeaKlHUsX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3bIK XUMUH, MUPOBO33PEHUECKUE
3HAaHMS, JEXKAllUe B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUM;
IIPEJCTaBICHUS] O MEXaHU3MaX XMMHMUECKHUX DPEAKIUI, TEPMOJANHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIMSHUM aTOMOB U I'PYII aTOMOB B MOJIEKYJIaxX
(MHAYKTUBHBIN 1 Me3oMepHbIi 3 dexTsl, opuenTanTsl | u |l poga); dbakromornueckue cBeaeHUS
0 CBOMCTBax, COCTaBe, MOJIYYEHUH W OE30MaCHOM HCIOJIb30BAHUU BaKHEUIINX OpraHMYEeCKHX



BEIIECTB B OBITY W MNPAKTUUYECKOM MAESITETbHOCTH 4YelOBEKa, OOLIMX Hay4HbIX MPHUHIMIAX
XUMHUYECKOT0 TPOU3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METaHOJA, TepepadoTKu HePTH);

c(hOpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIINBAThH
UX B3aUMOCBSI3b, UCIOJIH30BaTh COOTBETCTBYIOILIUE MOHATHUS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKUX COEIMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKIX BEUIECTB;

COCTaBJISITh YPAaBHEHHSI XUMUYECKHUX PEAKIMA U paCKPBIBATh UX CYITHOCTh: OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUN TTOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca STUX Peakini,
peaknuii MOHHOTO OOMEHa IyTEM COCTABJICHUS X IOJHBIX U COKPAMEHHBIX HOHHBIX YPaBHCHHIA,

W3rOTaBIMBATh MOJIEIM MOJEKYJl OpPraHMYECKHWX BEIIeCTB Ui WJUIIOCTPAIUU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUI: YCTAHABIUBATH IPUHAICKHOCTh U3YYCHHBIX OPraHUYICeCKHX
BEIIICCTB 110 X COCTABY M CTPOCHHIO K ONPEACIEHHOMY KIIACCY/TPYIIe COCNNHEHUH, 1aBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUTSL OTIETIbHBIX MPEACTaBUTENEH OpraHndecKuX BellecTB (ITHIICH, alleTUJIeH, TOMYOJ, TIULEPHH,
STHJICHTIIMKOJIb, PeHOI, (hopMambaeTH]I, alleTaIbICT I, allETOH, MypaBbHUHAs KUCJIOTa, YKCYCHAs
KHCIIOTa, CTCAPUHOBAS, OJICMHOBAas, NMAJLMUTUHOBAS KHCJIOTHI, TJIMIMH, aJlaHWH, MallbTO3a,
bpyKTO3a, aHWIMH, TUBUHWI, U30TIPEH, XJIOPOIPEH, CTUPOII U APYyTHE);

c(OpMUPOBAHHOCTh YMEHHs OMPEAENATh BHJA XUMHUYECKOW CBSI3M B OpPraHUYECKHX
coeMHEHUX (KOBaJICHTHAS U MOHHAS CBSI3b, G- U T-CBS3b, BOJIOPOIHAS CBA3b);

c()OPMUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHUS OPTraHUYCCKUX
BemecTB A. M. byTtiepoBa mist 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3NICCKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX TPEJCTABUTEIICH Pa3IMIHBIX KJIIACCOB OPTAaHUICCKUX BEIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX A(UPOB, KUPOB,
HUTPOCOCTUHEHUH U aMUHOB, AMUHOKHUCIIOT, OCJTKOB, YTIIEBOIOB (MOHO-, TU- M ITOJIHCAXAPUIIOB),
WUTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMUPOBAHHOCTh yMEHHUS TMOATBEPXkAAaTh Ha KOHKPETHBIX WIpPUMEpax XapakTep
3aBHCHMOCTH PEaKIIMOHHOH CIIOCOOHOCTH OPTaHWMYECKHX COCAMHCHHWH OT KPaTHOCTH W THIIA
KOBAJICHTHOH CBSI3M (O- M TT-CBSI3H ), B3aMMHOTO BIIUSTHUSI aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaTh MCTOYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI €ro MepepadOTKH M MPAKTUYECKOE MPUMEHEHUE
MPOYKTOB MEpepabOTKH;

c()OPMUPOBAHHOCTh BJIQJICHUS CHCTEMOW 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAONIOJICHWH, W3MEPEHUH, MOJCIHPOBAHUH, OHKCIEPUMEHTE (peallbHOM U
MBICICHHOM) ¥ YMEHUS IPUMEHSATh YT 3HAHHSI,

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALlMU  MBICIUTEIHHOU
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUIO, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl U3YYEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;

c(hOpPMUPOBAHHOCTh YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMHUYECKHUX 3HAHUH C MIOHSTUSIMH U
NPEJCTAaBICHUSIMA  JIPYT'MX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO



MMOHUMAaHUs CYIIHOCTH MaTe€pUaJIbHOIO €IMHCTBA MHPA, UCIOJIB30BAaTh CUCTEMHBIE 3HAHUS 110
OPraHUYECKON XUMHUU JJI1 OOBSICHEHUSI U IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-
HAy4HYIO PUPOY;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAUTH pacdy€Thl MO XUMHUYECKUM QopmyiamM U
YpaBHEHUSM XHMUYECKUX PEAKIM C MCHOJb30BaHUEM (DU3MUECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIONIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMMHYECKON (DOpMyIIbl BEIIecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
IKOJIOTHYECKON OE€30MacHOCTH TOCIEACTBHSI OBITOBOM W IMPOM3BOJCTBEHHOW MACSITEIHLHOCTU
YEJIOBEKa, CBSI3aHHOM C TEepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyUYEHHbIE 3HAHUSA IS
MNPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYaIUsAX, CBI3aHHBIX C XMMHUEHH;

c(hOpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIPHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIOJTyYEHHUE U U3YUEHUE CBOMCTB OPraHMUECKHUX BEIIECTB, KAUCCTBEHHBIE PEAKIIUU
YIJIEBOJOPOOB PA3IMYHBIX KJIACCOB U KUCIOPOCOIEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 [0 PACTIO3HABAHUIO OPTAaHHMYECKUX BEIIECTB) C COOIIOICHUEM MTPABHII
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHHEM, (HOPMYIHPOBATH
[eNb HCCIICNOBAaHUS, TMPEACTABIATh B pa3indHOW (opMe pe3ysabTaThl AIKCIECPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coONroAaTh MpaBWiIa IKOJIOTUYECKH IIEIECOO0pa3HOro MOBENEHUs B OBITY M TPYIOBOU
JEATETLHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBbs, OKPYXKAIOIIEH NPUPOIHON Cpelbl U
JTIOCTHKCHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMAaCHOCTb TOKCHYECKOTO JEHCTBUSI HA KUBBIE OPTaHU3MBbI OINpPEACIIEHHBIX
OpraHMYECKUX BELIECTB, MOHMUMAas cMblica nokazarens [1/1K;

aHAJTM3UPOBATh  IIEJIECOOOPA3HOCTh  MPUMEHEHUs  OPraHWYECKUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OpPMUPOBAHHOCTh YMEHHIl: OCYIIECTBIATH IIEJIEHANIPABICHHBI MOWCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4uyeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATU3UPOBATh XMMHYECKYIO
nH(popmaruio, mepepadaTeiBaTh €€ W UCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3aJa4eil.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No | HanMernopamie KoanuectBo yacos DJIeKTPOHHbIE
(undgposbie)
n/  pa3suesioB H TeM Bcer Kourtpoabn  IIpakruuec
oOpa3oBaTe/ibHbIE
I NporpaMmMsbI 0 ble padoThbI KHe padoThl
pecypcbl
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer
OpraHUu4eCcKOu
xumuu. Teopus bubnmnorexka HOK
1.1 CTPOCHUS 8 https://m.edsoo.ru/7f41
OpraHUYECKUX 3368
coenuHeHui A. M.
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
Hpenenpusie bubnnoreka IIOK
p1  YIICBOAOPOMR T 5 https://m.edsoo.ru/741
QJIKaHBI, 3368
[IUKIIOATKAHbI
HenpenensHusbie
YIJIEBOAOPOBI: bubmuorexa [JOK
2.2 AJIKEHEI, 14 1 https://m.edsoo.ru/7f41
aJIKaJIUEeHbI, 3368
AIIKIHBI
Apomaruyeckue bubnmnorexka HOK
2.3 YTICBOIOPOIBI 8 https://m.edsoo.ru/7f41
(apeHbr) 3368
Hprponsie bubmmorexa [JOK
2.4 ~CTOTHHKE 4 https://m.edsoo.ru/7f41
YTJIEBOJIOPOJIOB 1 3368
ux nepepadoTka
lManorennpounsBoaH Bubmmorexa LIOK
2.5 bie YITIEBOZIOPOIOB 4 1 https://m.edsoo.ru/7f41
3368
Hroro mo pazaeny 35

Paznen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
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Bbubnuoreka LIOK

3.1 Crnuptel. deHon 11 https://m.edsoo.ru/7f41
3368
KapOonunbHsie
COCITUHECHUS:
VIRACTHAR | bubnmoreka [JOK
3.2 ;ZTO;H' 21 https://m.edsoo.ru/7f41
pOOHOBBIE 3368
KHCIIOTBHI.
CnoxxHbie 3(UpHI.
Kupbl
bubnnoreka IIOK
3.3 VYrieBonsl 9 https://m.edsoo.ru/7f41
3368
Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHndecKkue coeMHeHUus

AMUHEL
4.1 AMUHOKHCIIOTHI. 12
benku
Hroro no pazneny 12

bubmuorexa [JOK
https://m.edsoo0.ru/7f41
3368

Pa3pnen S. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

BICOKOMOTCKYIA bubmmorexa [JOK
51 COROMOICKYIBIP 6 https://m.edsoo.ru/7f41
HbIE COCTMHEHUS 1368
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO
YACOB IIO 102

[TPOTPAMME
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Ne
n/

Tema ypoka

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoauuecTBO 4acoB

Konrpou
bHbIE
padoThI

Bce
ro

IIpakTuye
CKHe
padoTbI

Jlara
n3yue
HUS

DJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

[Ipenmert u
3HAYCHUE
OpraHUu4eCcKOu
XUMHH,
MpeACTaBICHUE
0 MHOr000pa3uu
OpraHUYECKUX
COCIMHEHMU I

DNEeKTPOHHOE
CTpPOEHHUE aTomMa
yriaepoja
(ocHOBHOE U
BO30YKIEHHOE
COCTOSIHHUS).
Baneunrnsie
BO3MOXKHOCTH
aToma yriepojaa
XuMu4decKas
CBSI3b B
OpraHUYECKUX
COCIMHEHMUSX.
MexaHanu3MBbl
oOpazoBaHms
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBA3EH

bubnuoreka [JOK
https://m.edsoo.ru/7f4
13368

bubnnoreka [JOK
https://m.edsoo.ru/7f4
13368

Teopus
CTPOEHUs
OpPraHUYECKUX
coelMHEHUi A.
M. bytneposa

bubmunorexa [IOK
https://m.edsoo.ru/7f4
13368

Bungsr
W30MEpHUU:
CTpYKTypHas,
MPOCTPAHCTBEHH
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https://m.edsoo.ru/7f413368
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asi.
ONEeKTPOHHBIE
3¢ ekt B
MoJIeKyIax
OpPraHUYECKUX
COETUHEHUN

[IpencraBnenue
0
KJIacCU(PUKAINH
u
cUCTeEMaTHYecKa
s HOMEHKJIaTypa
(IUPAC)
OpPTaHHYECKUX
BEIIIECTB

Knaccudukanms
peakuuii B
OpraHu4eCcKou
XAMHUA

CucreMaTuzamnu
s1 1 000011IeHIE
3HAHUHU 110 TEME

AnkansI:
TOMOJIOTHYECKHU
i psin, obras
opmyua,
HOMEHKJIATypa U
HU30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYTT

bubmuorexa [JOK
https://m.edsoo.ru/7f4
13368

10

duznyeckue u
XUMHYECKHE
CBOIMCTBa
aJIKaHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

11

Haxoxnenne
aJIKaHOB B
MPUPOJIE.
Crioco0b1
MOJTy4YEHUs U

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368
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https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

12

13

IIPUMEHEHHE
AJIKAHOB

[uknoankaHsl:
obmrast popmyina,
HOMEHKJIATypa U
u30Mepus,
0COOCHHOCTH
CTPOCHHUS U
XUMHYECKUX
CBOICTB,
CITOCOOBI
MOJIy4YEHHUS U
MIPUMCHCHUE

Pemenue
pacUETHBIX
3aJ1a4 Ha
omnpezaeeHue
MOJIEKYJISIPHOM
bopmysI
OpPraHn4eCcKOro
BEIIIECTBA MO
MacCOBBIM
JIOJISIM aTOMOB
3JIEMEHTOB,
BXOJSIINX B €T0O
COCTaB.
Cucremaru3anu
s 1 0000IIIecHIE
3HAHWH 110 TEME

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

bu6mmoteka [IOK
https://m.edsoo.ru/7f4
13368

14

AJIKEHBI:
TOMOJIOTHYECKHU
i psif, obmrast
opmyua,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYII.
CtpykTypHas u
[HUC-TpaHC-
HM30MepuUs
AJIKCHOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
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15

dusnyeckue u
XUMUYECKUE
CBOICTBA
AJIKEHOB.
[IpaBuio
MapkoBHUKOBA

16

CnocoObl
MOJIyYCHHUS U
MIPUMECHCHHE
AJIKEHOB

17

18

19

[IpakTnueckas
pabora Ne 1 o
TeMe
"[lTonyuenue
STHIJICHA U
U3Y4YEeHHE ero
cBOMCTB"

Pemenue
pacUETHBIX
3a7a4 Ha
oInpeleIcHue
MOJIEKYJISIPHOM
(bopMyIIbI
OpraHUYECKOI0
BEILIECTBA

AnxaaueHsl:
CONPSIKEHHBIE,
M30JIUPOBAHHBIE,
KYMYJIUPOBAHHBI
e. OcobenHocTn
3JEKTPOHHOTO
CTpOEHUS

bu6nuoreka [IOK

https://m.edsoo.ru/7f4

13368

bubmmoteka [IOK

https://m.edsoo.ru/7f4

13368

20

XuMudeckue
CBOICTBa
CONPSKEHHBIX
JINEHOB

21

Crioco0b!
IIOJIYYEHUA U
MIPUMCHCHHE
aJIKaJIMEeHOB



https://m.edsoo.ru/7f413368
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22

AJIKVHBI:
TOMOJIOTHYECKHU
i psin, oOras
(opmyuna,
HOMEHKJIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHH
0€ CTpOeHUE
MOJICKYT,
¢buznyeckue
CBOICTBA

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
13368

23

24

25

26

27

XUMHUYECKHE
CBOICTBa
AJIKUHOB

KauecTBeHHEIE
peakiuu Ha
TPOIHYIO CBS3b
Crioco05b1
MOJIy4EHUS U
MIPUMEHEHHE
AJIKWHOB

Pemenne 3amaq:
pacy€Tsl 110
YPaBHEHUIO
XUMHUYECKOU
peakiuumn
Cucremaruzanu
s 1 000011ICHHE
3HAHUH 110 TeMe

bubnuorexa [JOK
https://m.edsoo.ru/7f4
13368

28

ApeHsr:
TOMOJIOTUYECKH
i psif, obmrast
hopmysra,
HOMEHKJIaTypa.
DIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOCHHUE
MOJICKYJT
OeHsona u
TOJIyOJIa, UX
¢busnyeckue
CBONCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368
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29

XUMHUYECKHUE
CBOICTBa

apeHOB: PeaKInuu

3aMCIICHUA

Bbu6nuorexa LIOK
https://m.edsoo.ru/7f4
13368

30

XUMHUYECKHUE
CBOICTBa

apeHOB: peaKIuu

MPUCOCTMHCHHSI,
OKHCJICHHE
TOMOJIOI'OB
OeH3071a

31

OcobennoctH
XUMUYECKHUX
CBOMCTB
CTUpOJIa

bubmnoreka IIOK
https://m.edsoo.ru/7f4
13368

32

33

34

35

Pemenne
pacdETHBIX
3aJ1a4 Ha
olpezeiieHue
MOJIEKYJIAPHON
bopmybl
OpraHUYeCKOro
BEILIECTBA

CnocoObl
MIOJIy4YEHUS U
MIpUMEHEHNE
apeHOB

I'eneTnyeckas
CBSI3b MEXKIY
pa3IUYHBIMU
KJlaccaMH
YIJIEBOJOPOIOB
Pacuérnl 1o
YpaBHEHUSIM
XHUMHYECKHX
peaKuu.
CucreMaTHu3anu
s 1 000011IeHIE
3HAHWH 10 TEME

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

36

IIpupoaHsbIit ras.
ITonyTHbIE
He(TsIHBIE Ta3bI

Bbubnuoreka LIOK
https://m.edsoo.ru/7f4
13368
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37

Kamennsrit
YTOJb U
MIPOYKTHI €T0
nepepadoTKu

38

Hedts 1
CIOCOOBI e
nepepadoTKH.
[Ipumenenue
MIPOITYKTOB
nepepadoTKu
HetH

39

I'eneTnueckas
CBA3b MEXAY
pa3IMYHBIMU
KJlaccaMH
YIJIEBOJOPOOB

bubmuorexa [JOK
https://m.edsoo.ru/7f4
13368

40

41

l"asorenonpouss
OJTHBIE
YIJI€BOAOPOIOB:
3JIEKTPOHHOE
CTPOCHHUE;
peakuuu
3aMEICHUS
rajoreHa

JeiicTBue
1eno4en Ha
raJIOTeHIIPOU3BO
THEBIE.
BzanmoneiictBu
e
JMTajJoreHaJKaH
OB C MarHueM U
IIUHKOM

bubmmoteka [IOK
https://m.edsoo.ru/7f4
13368

42

Cucremaruzanu
s 1 000011IeHIE
3HAHUH 110
pazneny
"YrieBoaopoasl

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
13368

43

KonTposnbnas
pabota mo Teme
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44

45

46

47

"YrieBogopoasl

[Ipenenvubie
OJTHOATOMHBIC
CIUPTHIL:
TOMOJIOTHYECKHU
i psin, oOras
(opmyuna,
CTpOCHHE
MOJIEKYI,
u3oMepus,
HOMEHKJIATypa,
Kiaccudukanus,
¢buznyeckue
CBOICTBA

XUMHYECKHE
CBOMCTBa
MpeIEIbHBIX
OJTHOATOMHBIX
CIIUPTOB

CriocoOsr
MIOJTy9ICHUS U
MIPUMCHCHHE
OJTHOATOMHBIX
CIIUPTOB
IIpoctslie
3¢upsL:
HOMEHKJIATypa U
HU30Mepus,
0COOEHHOCTH
(bu3MUECKUX U
XUMHYECKHX
CBOWCTB

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
13368

bubmuorexa [JOK
https://m.edsoo.ru/7f4
13368

bu6mmoteka [IOK
https://m.edsoo.ru/7f4
13368

48

MHuoroaToMHbIE
CIIUPTHI:
STUJICHTJIUKOJIb
U TJIMLIEPUH, UX
¢buznyeckue u
XUMHUYECKHE
CBOICTBa

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

49

Croco0sl
HOHy‘ICHI/IH nu
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IIPUMEHEHHE
MHOTI'0aTOMHBIX
CIIUPTOB

50

denHoi:
CTpPOCHHUE
MOJIEKYJIbI,
¢busnyeckue
CBOICTBA.
TokcHyHOCTH
(denona

51

XUMHUYECKHUE
CBOICTBa
(dhenona

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

52

Crioco0n1
IOJIy4YECHUS U
IIPUMEHEHHUE
¢benoia

bu6mmoteka [IOK
https://m.edsoo.ru/7f4
13368

53

[IpakTuyeckas
pabora Ne 2.
Pemenue
SKCIIEPUMEHTAJIb
HBIX 33124 110
teMe "CrnupTel U
¢benomnsr"

54

CucreMarusaim
s1 1 00001IeHNE
3HAHU 10 TEME

55

Anbierusipl u
KETOHBI:
AJIEKTPOHHOE
CTpPOCHHUE
KapOOHMIHHOU
TPy
TOMOJIOTHUYECKHE
psabL, o0IIas
hopmysra,
H30MEpHsI 1
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

56

Anpaerunnl u
KCTOHBI:
¢busnyeckue
CBOICTBA;

bubnunoreka LIOK
https://m.edsoo.ru/
7413368
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57

peakuuu
MIPUCOSANHCHUS

Peaknuu
OKHCJICHUS U
KauyeCTBEHHEBIE
peakiumn
aJIbJACTUIOB U
KETOHOB

58

CnocoObl
IOJIyYECHUS
AJIbACTUI0B U
KCTOHOB

bubnuoreka LIOK
https://m.edsoo.ru/7f4
13368

59

OIHOOCHOBHEIE
npeeiibHbIC
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTHU
CTPOCHHUSI KX
MOJIEKYJI

60

N3omepns n
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
¢buznyeckue
CBOMCTBA

61

62

XHAMHYECKUE
CBOMCTBA
MPeebHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX
KHUCIIOT

OcobenHoctu
CBOWCTB
MYypaBbUHOHN
KHCIIOTBHI.
Mmuoroo6pasue
KapOOHOBBIX
KHCIIOT

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

63

Ocobennoctu
CBOMCTB:
HereZ[eJIBHI:IX n
apOMaTHYECKHX

Bbubnuoreka LIOK
https://m.edsoo.ru/7f4
13368
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64

65

66

67

68

KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKApOOH
OBBIX KHCJIOT.
[IpencraBurenu
BBICIITNX
KapOOHOBBIX
KHCIIOT

[Tonsitue o
MIPOU3BOIHBIX
KapOOHOBBIX
KHCIIOT

CnocoOsr
MOJIy4EHHUS U
MIPUMEHEHNE
KapOOHOBBIX
KHCIIOT
CnoxHblie
a¢upsr:
TOMOJIOTHYECKHU
i psin, oOras
(opmyuna,
HU30MEpHsI U
HOMEHKJIATypa

dusznueckue u
XUMHUYECKHE
CBOICTBa
a¢upoB
Pemenue
pac4E€THBIX
3aj1a4: Imo
YPaBHEHUIO
XUMHYECKON
peakuuu, Ha
omnpeaeseHue
MOJIEKYJIAPHON
bopmyIbl
OPraHU4eCcKOro
BellleCTBa

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

69

[IpakTnueckas
pabota Ne 3.
Pemenue



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

70

71

AKCIIEPUMEHTAITh
HBIX 3a7a4 0
TeMe
"KapOoHoBsie
KHCIIOTBHI.
CnoxHble
a¢upsr"

Kupsbi:
CTpOEHHE,
(buznveckue u
XUMHYECKHE
CBOMCTBa
(runpoinus)
OcoGenHoctu
CBOWCTB KHUPOB,
COJIEp KaIINX
OCTaTKH
HeMpeIeIbHBIX
KUPHBIX KHCIIOT.
Kupsl B
pupoJie

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
13368

72

73

Mk1a KakK coltu
BBICIIIMX
KapOOHOBBIX
KHCJIIOT, UX
MOIOIIIEE
JICUCTBUE.
ITonstue o
CHHTETUYECKUX
MOIOIIUX
CpeACTBax
(CMCO)
I'eneTnueckas
CBS3b
YIJIEBOJOPOAOB
u
KHUCJIOPOJCOAED
JKalmx
OpraHNYeCKHUX
BEILIECTB

74

Pacuétrel mo
YpaBHEHUSIM
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75

76

XHUMHYECKHX
peakuuii

Cucrematusanu
s 1 0000I1ICHIE
3HAHUH T10 TEME

O61mas
XapaKkTepUCTHKA
YIJIEBOJIOB U
KJIacCU(UKAIIHS
YIJIEBOJIOB
(MoHO-, u- U
MOJIMCaXapubl)

bubnmoreka [IOK

https://m.edsoo.ru/7f4

13368

7

MoHocaxapubt:
¢buznyeckue
CBOMCTBA U
HaXOXXJCHHE B
pupoje

bubnnoreka IIOK

https://m.edsoo.ru/7f4

13368

78

I[Ipumenenne
TJIIOKO3bI, €€
3HAYEHUE B
KU3HEIEATEIIBHO
CTH OpraHu3Ma

bubnnoreka IIOK

https://m.edsoo.ru/7f4

13368

79

Jucaxapupr:
caxaposa,
MaJIbTO3a "
JIaKTO3a.
Haxoxnenne B
MIPUPOLE U
IIPUMEHEHNE
JIMCaxapua0B

80

81

[Tonucaxapupr:
CTpOeHHUE
MaKpOMOJIEKY,
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
MIpUMEHEHHE
[Tonsarue 06

HCKYCCTBCHHBIX
BOJIOKHax

Bbubnuoreka LIOK

https://m.edsoo.ru/7f4

13368

82

Pemenue
pacyYeTHBIX
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83

3aJa4 Ha
onpeJerIeHue
JIOJIM BBIXOJ1a
MPOIYyKTa
peaKIiu OT
TEOPETHYCCKHU
BO3MOKHOTIO
Cucrematusanu
s1 1 000011IeHNE
3HAHWH 110
pazneny

84

85

KoHntposbHas
pabora 1o Teme
"Kucnopoucone
pKarnme
OpraHUYECKUE
coenuueHus"

AMMWHBI:
Kiaccudukanms,
CTpOCHHE
MOJIeKYJI, 001as
(opmyuna,
HU30Mepus,
HOMEHKJIATypa U
¢buznueckue
CBOICTBa

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

86

XuMuyeckme
CBOICTBa
anuaTUIECKUX
aMHHOB

bubmmoteka [IOK
https://m.edsoo.ru/7f4
13368

87

AHUINH:
CTpPOCHHUE
aHWJIMHA,
0COOCHHOCTH
XAMHYECKHUX
CBOMCTB
aHWJINHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368

88

Crioco0w1
MOJTY4CHHS U
pPUMCHEHHE
anmudaruaecKkux
aMHHOB
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89

90

AMHHOKMCIIOTHI:
HOMEHKJIaTypa u
HU30MepHus,
dbuzmveckue
CBOICTBA.
OTOennHbIe
MPEACTaBUTEHN
0-aMHUHOKHUCIIOT

XuMmudeckue
CBOMCTBa
aMHHOKHCJIOT,
X
OHOJIOTHYECKOe
3HaYCHHUE
aMUHOKHCJIOT.
Cunres u
THUAPOITN3
MENTHIO0B

bu6nmoreka [IOK

https://m.edsoo.ru/7f4

13368

91

benku xak
MIPUPOIHBIE
MOJIMMEPHI;

CTPYKTYPBI
0OEJIKOB

bubnnoreka IIOK

https://m.edsoo.ru/7f4

13368

92

XUMHYECKHUE
CBOMCTBA OEJIKOB

bubmmoteka [IOK

https://m.edsoo.ru/7f4

13368

93

94

A30TCcoaepKalu
e
reTePOLUKINYEC
KHE COCTUHEHHS.
Hyxnennosbie
KHUCJIOTHI:
COCTaB,
CTpPOEHHUE U
Ouooruyeckast
poJIb

IIpaxTrueckas
pabota Ne 4.
Pemenne
JKCIIEPUMEHTAJIb
HBIX 3aJa4 I10
TeMe
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"A30TCoaepIKalll
ue
OpraHHYECKUe
coenuHeHus"

95

96

97

98

[IpakTnueckas
pabora Ne 5.
Pemenue
SKCIEPUMEHTANb
HBIX 337a4 I10
TEeME
"Pacrio3HaBanue
OpraHNYeCKHUX
coeqrHeHnn"

KonTposnbhas
pabora 1o Teme
"AzoTcoaepxkarg
ue
OpraHUYECKUe
coeIMHEeHUS "

OCHOBHEBIE
MMOHSATHS XUMHUU
BBICOKOMOJICKYJT
SIPHBIX
COeIMHEHNH U
METOJIbI UX
CHHTE3a —
MOJIMMEpHU3aIus
i
MMOJIMKOHIEHcaIL]
Hst

IImacTmaccsl.
YTunuzanus u
nepepadoTka
IUIacTHKa

bubmmoteka [IOK
https://m.edsoo.ru/7f4
13368

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
13368

99

DnacToMepsl:
HATypaJbHbIN
CUHTETUYECKHE
Kayuyku. Pe3una

10

Bomokna:
HaTypaJIbHbIC,
I/ICKyCCTB CHHBIC,
CUHTCTHUYCCKHUC.

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
13368
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[Tonumepst
CIICLIMAJILHOTO
Ha3HA4YCHUS

10

10

[IpakTnueckas
pabota Ne 6.
Pemenue
AKCIEPUMEHTAIIb
HBIX 3a37a4 I10
TEeMe
"Pacrio3HaBanue
I1acTMacc 1
BOJIOKOH"

O06006111eH1E U
CHCTEMAaTHU3aLH
W3Y4YEHHOTO
Marepuasia 1o
TEME
"BbicokoMOIeKy
JISIPHBIC
coeauHeHu"

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 11 knacc/ IN'abpuensu O.C., OctpoymoB WN.I'., Cagkos C.A., JIéBkun A.H.,

Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienner

* Xumus, 11 kiacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; non
penakuuei Jlyauna B.B., O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[PODAY;
Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienne»

Xumus. Yriay6neHHsli ypoBeHb. 10 knacc. YueOHUK ¢

3JIEKTPOHHBIM puiiokeHueM (aBTopsl B. B. Epemun, H. E. Ky3s-

MeHKo, B. U. Tepenun, A. A. JIpo3nos, B. B. JIynun).

2. Xumus. YrinyoneHHbli ypoBeHb. 11 knacc. YueOHUK ¢

3IEKTPOHHBIM IpuiiokeHueM (aBTopsl B. B. Epemun, H. E. Ky3b-

MeHKO, A. A. JIpo3nos, B. B. Jlynun).

METOJAUYECKHUE MATEPHUAJIbI IJIS1 YYUTEJISL
MeTtoauueckoe nocobue k yueOHuky B. B. Epemuna,

H. E. Ky3bpmenxko, B. U. Tepenuna, A. A. JIpo3nosa, B. B. Jly-
HUHA «XUMUA. YTayOneHHbli ypoBeHb. 10 ki1ace» (aBTOpbI

B. B. Epemun, B. YI. Maxonuna, O. }0. Cumonosa, . B. Epemu-
Ha, A. A. [Ipo3nos, 2. 10. Kepumos).

5. Meroaunueckoe nocodue k yueoHuky B. B. Epemuna,

H. E. Ky3bmenko, A. A. [Ipo3nosa, B. B. JIlynuna «Xumusi.
VYriyonenusiii ypoens. 11 kinace» (aBtopsl B. B. Epemun,

H. B. Bonkosa, H. B. ®upcrosa



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/7f413368
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