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Pabouas mporpamMMa mo XMMUU Ha ypOBHE CPEAHETO OOIIero oOpazoBaHus pa3paboTaHa Ha
ocaoBe DexepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
®enepanumn», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (eaepalbHOM 00pa3oBaTeIbHON MPOTrpaMMBI
cpennero obmero oopazosanusi(@OIT COO), npencrasieHHbix B DenepaabHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yduérom Konuenmmu mnpenonaBaHus y4yeOHOTO mpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, pearn3yrInX OCHOBHBIC
o0Opa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX NOJOKEHUH «CTpaTerrm pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha YpOBHE YIIIyOJIEHHOTO M3YYEHUS 3aHIMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpazoBanus ydamuxcs 10—-11 kmaccos. M3yuenue npeamMera, peannsyeMoe B yCIOBHSIX
T depeHInpoBaHHOTO, TPOPUIBHOTO 00yUYEHHMs], TPU3BAHO 00ECTIEUnTh 00I11e00pa30BaTENbHYIO U
OOMIEKYJIBTYPHYIO TIOJrOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOJUMYIO [UIS alalTalnuu uX K ObICTPO
MEHSIOIIUMCS YCIOBUSM KHU3HH B COIIMYME, a TaKXKe JJIsl TIPOJIOJKEeHUsI 00y4eHHsI B OPTaHM 3alHsIX
npoecCHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XHMHS SBIISCTCS OJHOW W3 MPHOPUTETHBIX
JMCIUTUTHH.

B mporpamme mo XuMHHM HazHaueHWE TpeaMeTa «XHWMHS» TOJyYaeT IMoApoOHYIO
MHTEPIPETALMI0O B COOTBETCTBMM C OCHOBomoJiararomuMu nosoxeHusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH TIEJIEH, COJep KaHusl, Pe3yJbTaToB OO0ydeHUss W TpeOOBaHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHUIETENLCTBOM TOMY SBISIFOTCS — CJICAYIOIINE BBHITIOJIHIEMBIC
MPOrpamMMO¥ 10 XUMHH (PYHKIHU:

¢ UHPOPMAIMOHHO-METOIMYECKAsl, peaju3alys KOTOpOW 0O0eCreumBaeT TOTydeHHE

NpPEICTAaBICHUS O LENAX, COJEepXKaHWM, OoOwell cTpaTernu oOydeHHs, BOCIMTAaHHUS U
pa3BUTHS OOY4YaIOLIUXCS CPEACTBAMHU IIpEeaMeTa, U3y4aeMOro B paMKaxX KOHKPETHOI'O
npohus;

® OPraHM3aLMOHHO-IUIAHUPYIOIAs, KOTOpas MpelycMaTpUBAET OINpENEIeHUe: MPUHIUIIOB

CTPYKTYpPUPOBaHUS W  IOCJIEJOBATEJIBHOCTH  H3ydyeHHUs  y4yeOHOro  marepuaia,
KOJIMYECTBEHHBIX M KA4YeCTBEHHBIX €r0 XapaKTePUCTHK; MOJIXOA0B K (OPMHUPOBAHUIO
coJiepKaTelbHONM OCHOBBI KOHTPOJII M OLEHKHM 00pa3oBaTelbHbIX JIOCTH)KEHUH
oOyyaromuxcs B paMKax HTOIOBOH arTectaiuu B (OpPME €AMHOIO TOCYAapCTBEHHOIO
9K3aMeHa 110 XUMHH.

IIporpamma [yt yriryOI€HHOTO U3Y4EHHS] XUMHHU:

® YCTaHABJIMBACT MHBAPMAHTHOE IIPEJMETHOE COJEpXkKaHMe, 00s3aTeNIbHOE I U3yUEeHHUS B

paMKax OTAEIbHBIX Mpoduie, mpeaycMaTpuBaeT paclpesielieHue U CTPyKTypUpOBaHUE
€ro 1o KJlIaccaM, OCHOBHBIM CO/IepKaTelIbHbIM JIMHUSM/pa3/iesaM Kypca;
e aéT NMpUMEpHOE paclpesieieHue y4eOHOro BPEMEHH, PEKOMEHJyeMOro Ui HU3ydeHHs
OTJICJIbHBIX TEM;

e [pelaraeT NPUMEPHYIO MOCIEA0BaTEIbHOCTh U3yUYeHUsI y4eOHOro MaTepuana ¢ yuéTom
JIOTHKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

® aéT METOIMYECKYIO MHTEPIPETALMIO 1IeNiei U 3a/1ad U3ydeHus IpeiMeTa Ha yrilyOlnEéHHOM
YPOBHE € Yy4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpeIHero od1iero oopa3oBaHus,
CoJiepKaTelbHON XapaKTepUCTUKU IUIAHUPYEMBIX pPE3YylIbTaTOB OCBOEHHMSI OCHOBHOI
oOpa3oBaTeIbHOW  MpOrpaMMbl  cpefHero obumero obpazoBaHHus — (JIMYHOCTHBIX,
MeTanpeIMeTHbIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
MO03HABATEIbHBIX IEHCTBHI 00yJaroIerocs o OCBOCHUIO COJIEpKAHUS PEAMETa.



ITo BceM Ha3BaHHBIM MO3ULIMSM B IPOrpamMMe 110 XUMHUHU MIPEAYCMOTPEHA IPEEMCTBEHHOCTD €
oOy4yeHHeM XMMHUHM Ha ypOBHE OCHOBHOTO 00IIero obpa3oBaHus. 3a MpeAeiaMH yCTAaHOBICHHOMH
IIPOrpaMMOil MO XMMHUU 00A3aTENbHOM (MHBAPUAHTHOM) COCTaBIIAIOLIEH COJEp)KaHUS Y4eOHOTO
npeaMera «XuUMUs» OCTaéTcss BO3MOXKHOCTh BBIOOpa €ro BapUaTHBHOM COCTABISIOIICH, KOTOpas
JOJKHA ONPEJEISTHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOhuiIst 00ydeHusl.

B cootBetcTBUM ¢ KOoHIENTYabHBIMU NOsI0XKeHUIMH OT'OC COO 0 Ha3HaUYCHUH TIPEIMETOB
6a3oBoro u yrimyonéHHOro ypoBHeH B cucrteMe auddepeHnmpoBaHHOTO OOy4YEeHHsT Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHUS XHMMHS Ha YPOBHE YINIYOJEHHOTO HW3Y4YEHHs HaIpaBlIEH Ha
peain3anuio MPeeMCTBEHHOCTH C MOCJIEYIOLIUM 3TalloM IOJIy4eHUSI XUMUYECKOro 00pa3oBaHUs B
pamMKax M3y4yeHHUsS CHEIHUAIbHBIX €CTECTBEHHO-HAyYHBIX M XUMMUYECKUX JIUCUUIUIMH B By3aX U
OpraHu3alusaX CperHero NmpogecCHoHaIbHOTO 00pa3oBaHMsA. B 3ToH CBSI3M M3ydeHHE MpeaMeTa
«XVMHS» OPUEHTUPOBAHO IMPEUMYILIECTBEHHO Ha pacIIUpeHHE U YIIyOJieHue TEeOpEeTUYECKOu M
MPaKTUYECKON MOATOTOBKH 00yJaroMXcsl, BHIOPaBUINX OMpeeNEHHbIN Tpoduiab 00ydeHHs, B TOM
qyclie ¢ MEePCNEeKTUBON MOCIEAYIOIIEro MOJYyYeHUs! XMMHUYECKOro 0Opa30BaHUS B OpraHHU3alUsaX
npodeccuoHanibHoro oOpasoBanus. Hapsany ¢ stum, B cBere TpeboBanuiik ®I'OC COO k
IUTAaHUPYEMBIM pe3yjbTaTaM OCBOEHHUs (elepaabHOM 00pa3oBaTeNbHONW MPOrpaMMbl CPETHETO
oOuiero oOpa3oBaHMs M3ydeHHE MpeaMeTa «XHUMHsD) OPUEHTHPOBAHO TAaKKe€ Ha pellleHUe 3ajad
BOCIIUTaHUSI M  COLMAIbHOrO pa3BUTUS  oOydaromuxcs, Ha (GOPMHUpOBAHHE y  HHUX
OOIIIENHTEIUICKTYaIbHBIX YMEHUN, YMEHHH palydoHaIN3aluh y4eOHOTO TpyAa U OO0O0OIMIEHHBIX
CIIOCOOO0B JEATENLHOCTH, UMEIONINX MEXIUCHUIUIMHAPHBIN, HAAMIPEIMETHBINA XapaKTep.

CocraBnsrolmiuMu  npeaMeTra «XHUMHs» Ha YpOBHE YIIyOJIEHHOTO W3Y4YEHMsS SIBIISIFOTCS
yriyonénueie Kypcbl — «Opranuueckas xumus» u «OOmas um HeopraHuueckas xumus». [lpu
OINpENIeNIEHNN TOJXO0J0B K OTOOpY M CTPYKTYPHOH OpraHu3allMi COAEP)KaHUS ITUX KypCOB B
nporpaMMe 1Mo XHMHH 3a OCHOBY TpHHATHI nojioxkeHuss ®I'OC COO o paznmuuusax 06a3oBOro u
yri1yOa€éHHOTO ypOBHEH U3y4eHUs MpeaMeTa.

OcHoBy cozaepkanusi Kypcos «Opranuueckas xumusi» U «OO01mas 1 HeopraHuyecKasi XuMus»
COCTaBJISIET COBOKYNHOCTh NPEAMETHBIX 3HAHMW M YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3y4deHMs mpeaMera. JTa cucTeMa 3HaHWU IoJIydaeT OnpeieEéHHOE TEOPETHUECKOE JIOTOJIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OO0JbIINI 00BEM (PAKTOIOrHYECKOro Marepuana.
Tak, Ha yrnyOnéHHOM ypOBHE H3ydeHHs IpeaMera oOecreyeHa BO3MOYKHOCTb 3HAYMTEIBHOIO
yBeJIUYEHUsI 00bEéMa 3HAHMN O XMMMYECKHMX 3JIEMEHTaX M CBOWCTBaX MX COCJIMHEHMH HAa OCHOBE
pacliupeHuss ¥ YrayOsieHus HpeICTaBICHUH O CTPOEHUHM BEIECTBA, XUMHUYECKOW CBA3UM U
3aKOHOMEPHOCTSX MPOTEKaHUsI PEaKLUii, pacCCMaTPUBAEMbIX C TOUKU 3PEHUS XUMUUYECKOW KHHETUKU
U TepMoJuMHAMMKH. M3yueHune mepuoauueckoro 3akoHa u [lepuoandeckoil cucTeMbl XMMUYECKHX
3JIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHX IPEJICTABICHUSAX O CTPOCHUU
aToMa. XHMMHYECKasi CBSI3b OOBSICHAETCS C TOUKM 3PEHUS PHEPreTMUECKUMX H3MEHEHUH npu eé
0o0pa30BaHUM U pa3pylICHUM, a TaKXKe C TOUKU 3PEHUS MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue
TUIIOB peakuii JonoaHseTcs GopMUPOBAHHEM IIPEACTABICHUN 00 IIEKTPOXUMHUYECKUX MpoLieccax
U JIEKTPOJIN3€ PACIUIaBOB U paCTBOPOB BELIECTB. B Kypce opraHnueckoil XMMHUH ITPU PACCMOTPEHNUN
PEaKIMOHHON COCOOHOCTH COETMHEHMH ynenseTcss 0co00e BHUMaHHUE BOIIPOcaM 00 JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

Ocoboe 3HaueHHe MMeeT TO, YTO Ha COJAEp)KaHHe KypCOB XMMHHU YIIyOJNEHHOTO YPOBHS
U3yUYEHHs ISl KJIACCOB OMpeaeNéHHOro npoduis (IJ1IaBHBIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep
JIONOJTHEHUH K oOIIel cucTeMe NMpeiIMEeTHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXHBIE MPEIMETHI.
Tak, Harpumep, B COJEpKaHUM IpeAMeTa A KIacCOB XMMHUKO-(U3NYECKOT0 IMpoduiis 6oiblioe



3HaueHUE OyayT UMETh JIEMEHTHI YIeOHOTO MaTepuana 1o oomei xumudn. [Ipu n3yueHun npeamera
B JIaHHOM CJydae akUEeHT OyAeT cheiaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTH 3aKOHOB U
TEOpUN B XUMUU U B (PU3HMKE: aTOMHO-MOJIEKYJsipHas Teopus (MOJIEKyIsIpHas Teopus B (PU3HKE),
3aKOHBI COXPAHEHUsI MacChl MU SHEPIUH, 3aKOHBbl TEPMOJUHAMUKH, SJIEKTPOJIN3A, [IPEACTABICHUS O
CTPOEHUHM BEILECTB U JAPYroe.

B TO xe Bpems B cojepKaHHWU NpenMeTa ISl KJIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOQHIIs
OONBIIMI YACNBHBIM BeC OyaeT WMETh OpraHudeckas XWMHs. B 3TOM ciydae mpeiocTaBiseTcs
BO3MOXHOCTb JJIsi 00jiee 0OCTOSITEIbHOTO PACCMOTPEHUS XMUMHMUYECKON OpraHu3aluy KIETKU Kak
OHMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOU BXOJIAT, K IPUMEPY, TAKHE CTPYKTYPHBIC KOMITOHEHTHI,
KaK JIMIUbI, OCJIKH, YIJIEBO/Ibl, HYKIIEMHOBBIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUS 0 cocTaBe u
CBOMCTBaxX IpEACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIY)KaT OCHOBOM s
M3YYEHHUS CYLIHOCTH MPoLeccoB (POTOCUHTE3A, IbIXaHUs], TUIIEBAPEHHUS.

B nnane popmupoBaHus OCHOB HAyYHOTO MUPOBO33PEHUS], OCBOCHUS OOLIIEHAYYHBIX METO/IOB
MO3HAHMS U OTIBITA MTPAKTUYECKOTO MPUMEHEHUS HAYYHbIX 3HAHUN U3ydeHHE TpeMeTa «XUMUs» Ha
yrIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKITPEAMETHBIX CB3SIX C YUEOHBIMU MIPEIMETaMHU, BXOISAIIIUMHU
B COCTaB IIpeIMeTHBIX obOnacteii «EcTecTBeHHO-Hay4Hble MpeaAMEeThl», «MaremaTuka H
uHpopmatuka» 1 «Pycckuil sI3bIK U TUTEPATYpay.

[Ipu u3ydyeHun yuebHOro mpeaMera « XuMus» Ha yriIyOJ€HHOM YpOBHE TaKKe, KaK Ha ypOBHE
OCHOBHOTO W cpefHero obmiero oOpa3oBaHusi (Ha 0a30BOM YpPOBHE), 3a/adyeil MEPBOCTETICHHOU
3HAYMUMOCTH SBJSIETCS (OPMHUpPOBAHWE OCHOB HAyKd XHUMHHU Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKON MEATETLHOCTH YEJIOBEKAa W OJHOTO W3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. Pemienue 3Toil 3agauu Ha yriayOia€HHOM YpOBHE HM3y4YEHHs IMpeAMeTa Mpeirosaraet
peanu3alnio TaKuX Meynei, Kak:

e (opmupoBaHuE MpeACTaBICHUI: 0 MaTepUaILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX U
[T03HABAEMOCTH SIBJIEHUH IPUPOJBI, O MECTE XUMHHU B CHCTEME €CTECTBEHHBIX HayK M €&
BeIylIei posiu B 00ECIeUeHNH YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA: B PELLICHUH TPOoOieM
9KOJIOTUYECKOM, SHEPreTHUEeCKOM M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JaHMM HOBBIX MAaTe€pHaAIOB, HOBBIX HCTOYHUKOB DSHEPrUHM, B 0OeCleYeHUH
palMOHAJIBLHOTO TPHUPOAOIOIIL30BaHUsA, B (OPMUPOBAHUUM MHUPOBO33PEHUS U OOIIen
KYJIbTYpbl 4YEJIOBEKa, a TaKKe HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

® OCBOCHME CUCTEMBbI 3HAHHM, JIEKAIIUX B OCHOBE XMMUYECKOM COCTABJISAIOLIEH €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa: (YHIAMEHTAJIbHBIX IOHSATHH, 3aKOHOB M TEOPHH XUMHH,
COBPEMEHHBIX IPEJICTaBICHUN O CTPOCHUHU BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISPHOM, O TEPMOJAMHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEaKLUHUil, O XHUMHYECKOM pPaBHOBECHUU,
pacTBOopax M IUCHEPCHBIX CHUCTEeMaX, 00 OOIMX HAYYHBIX MPHUHIMIIAX XUMHYECKOTO
MIPOU3BO/ICTBA;

e (opmupoBanue y 00ydaromnuxcs 0CO3HAHHOTO MOHUMAaHHS BOCTPEOOBAaHHOCTH CUCTEMHBIX
XMUMHYECKUX 3HAHHUU A1 OOBSICHEHUS KITFOUEBBIX UICH U MpoOIeM COBPEMEHHON XHMHUH,
Ui OOBSICHEHHS M TPOTHO3UPOBAHUS SIBICHHH, MMEIOIIUX €CTeCTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pEIIeHUs MPOOJIEeM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHMS,
aHallM3a U OIEHKHU C TMO3HUIUN IKOJIOTUYECKOW Oe30MacHOCTH MOCHEICTBUN OBITOBON U
MIPOU3BOJICTBEHHOMN JESATENBHOCTH YEIOBEKA, CBA3AHHOW C XMMUYECKUM MPOU3BOJCTBOM,
WCIOJIb30BaHHEM U TIepepabOTKOM BEIIECTB;



e yriyOJeHHe TMPEICTaBICHUA O Hay4yHBIX METOAaX IIO3HAaHUS, HEOOXOOUMBIX JUIs
NpuOOpEeTeHUs] YMEHUH OPHEHTHUPOBATHCS B MUPE BEIIECTB U OOBSACHEHHS XUMUYECKUX
SIBJICHUHM, UMEIOIIUX MECTO B IIPUPOJE, B IIPAKTUYECKON JNEATEIBHOCTH U IIOBCEAHEBHOMN
KU3HH.

B nnane peanu3zanmu nepBOOYEPEAHBIX BOCIIMTATEIBHBIX U PA3BUBAIOIINX (PYHKIHMHA LIETOCTHOMN
CUCTEMbI CpeIHEero oOIiero oOpa3oBaHus NPU HU3YHYEHUU IpenMeTa «XUMHUS» Ha YriayOnéHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE IEJIH U 33a4H, KaK:

e BoCHHTaHHE YOSXKAEHHOCTH B MO3HABAEMOCTH SIBICHUH MPHUPOJIBI, YBAKEHUS K MPOIECCY
TBOpYECTBA B OOJIACTH TEOPETHYECKMX M TPHKJIAAHBIX HCCIEIOBAHUA B XHMHH,
(opMupoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HaYyKH;

® pa3BUTHE MOTHBAIMU K OOYYEHUIO U TO3HAHUIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHMSI 00I1€UETIOBEUECKUX 1IEHHOCTE;

® pa3BHUTHE NO3HABATEJIbHBIX MHTEPECOB, NHTEIIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOyuaronuxcs, OpMUPOBAHNUE Y HUX CO3HATEIBLHOTO OTHOIICHUS K CaMOOOPa30BaHUIO U
HETIPEpPHIBHOMY O00pa30BaHUI0 KaK yCIOBUIO YCIEHIHOW MpodecCHOHATBHON |
OOLIECTBEHHON JEATEIbHOCTH, OTBETCTBEHHOI'O OTHONIEHHS K CBOEMY 3J0pOBBIO U
MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (opMupoBaHWE YMEHHH H HABBIKOB pa3yMHOTO IPHPOJIONOJIE30BAHMS, Pa3BUTHE
9KOJIOTUUECKOU KYJIBTYPHI, IPUOOPETEHUE OTBITA OOIIIECTBEHHO -TT0JIE3HOM IKOJIOTUUECKOU
NeSITeIbHOCTH.

OO6111ee 4ncao YacoB, MPEAYCMOTPEHHBIX ISl U3yYEHUSI XUMUHU Ha YriyOJI€HHOM YPOBHE CpPEIHEro
obmero oopazoBanus, cocraBiser 204 gacos: B 10 kmacce — 102 vaca (3 gaca B Henemio), B 11
knacce — 102 gaca (3 gaca B HeeInio).

Conep:xkanue y4eOHOT 0 mpeaMera.

10 knacc. OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHNYeCKON XMMHUU.

[IpenMer u 3HaUEHUE OPraHUYECKOI XUMUH, IPEJICTABICHNE O MHOTO00Opa3u OPraHu4eCKUX
COECIUHEHU.

DIEKTPOHHOE CTPOEHUE aToMa YIiiepoa: OCHOBHOE U BO30YXKAEHHOE COCTOSIHUSL. BaneHTHbIE
BO3MOXXHOCTH aroMma yriepoja. XHUMHYEcKas CBsS3b B OPraHUYeCKHUX COCOUHEHHSX. THIbI
rudpuan3ai aTOMHBIX opOuTaneil yriepoga. MexaHuU3Mbl 00pa30BaHUS KOBAJIECHTHOW CBSI3U
(oOMeHHBIN U JTOHOPHO-aKUENTOPHBIN). THUIBI TIepeKphIBaHUSI aTOMHBIX OpOUTalled, G- U T-CBS3H.
OpunapHasi, ABOWHas W TpoWHas cBa3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYlIaX OpPraHHMYECKUX
BemecTB. [loHsaTre 0 cBOOOAHOM paguKaie, Hykieoduse u aIeKTpodue.

Teopust cTpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u coBpeMeHHbBIE
MIPEJICTaBJICHHUS] O CTPYKTYypE MOJIEKYNl. 3Hau€HUE TEOPHH CTPOEHHUS OPraHMYECKUX COCAMHEHUU.
Mounekynsapusie U CTpYKTypHble (opmynbl. CTpyKTypHBIE (GOPMYIBI Pa3iIHYHBIX BHUOB:
pa3BépHyTas, CoOKpamiéHHas, ckeneTtHas. I3omepus. Buabpl wu3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A(G(}EeKThl B  MOJEKyJaX OpraHu4ecKuX COeIWHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).



[IpencraBienne o KiIaccu(UKaUA OpPraHUYECKHX BemecTB. [loHsTHE 0 (DYHKIIMOHATLHOM
rpynne. ['omonorusi. I'omosioruueckue psanbl. CucTeMaTHdecKas HOMEHKJIATypa OPraHMYeCKHX
coenunenuii (IUPAC) u TpuBHanbHbIC HA3BAHUS OTICIBHBIX MPEACTABUTEIICH.

OcobGenHoctn W KJIacCH(PUKaLMs  OPraHUYECKHX  PeaKIHil. OKuCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIBHBIE METOJIbI M3YYCHHUS! BEIIECTB W UX MPEBpAIICHUN: O3HAKOMJICHHE C
oOpa3iiaMi OpPraHMYECKUX BEIIECTB W MaTepUalaMH HAa WX OCHOBE, OMBITHI 10 IPEBPAIICHHUIO
OpraHMYECKUX BEIIECTB IPU HAarpeBaHuU (IJIaBJIeHHE, 0OYTJIMBaHUE U TOPEHUE), KOHCTPYUPOBAaHUE
MO/IEJIeH MOJIEKYJI OPTaHUYECKHX BEIECTB.

YrieBoaopoanl.

Ankanel. ['omonorudeckuii psj ankaHoB, oOmas (Gopmyrna, HOMEHKIATypa M H30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/] adKaHOB, SP -THOPHIM3AIMA ATOMHBIX
opOuTaneit yrieposa, 6-cBsizb. ODU3NYECKUE CBOMCTBA aJTKaHOB.

XUMHYECKHE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEIICHUS, W30MEpPHU3alNH, IETUIPUPOBAHUSA,
UKJIM3AIMY, TTHPOJIN3a, KPEKUHTa, TopeHus. [IpeacTapienne o MexaHu3mMe peakiuii pauKaIbHOTO
3aMeleHusl.

Haxosxnenue B mpupoae. CriocoObl OJIy4eHHS U TPUMEHEHNE ATKAaHOB.

Huxnoankansl. Ob6mas Gopmyna, HOMEHKIaTypa u u3oMepus. OCoOOCHHOCTH CTPOCHHUS W
XUMUYECKUX CBOMCTB MajibiX (IUKJIOMPOIMAH, IHUKIOOyTaH) W OOBIYHBIX (IMKJIOTIECHTAaH,
[UKJIOTEKCaH) MUKJIOATKaHOB. CIiocoObI OJIyIeHHS U PUMEHEHHUE ITUKIOATKAHOB.

Anxensl. ['oMonornueckuii psii anmkeHoB, oOmias Gopmyrina, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYIT aKEHOB, SP’-THOPHIN3AIs aTOMHBIX OpOUTAaNeil yriepoa,
o- u m-cBsi3u. CTpyKTypHas W TeOMEeTpHYecKas (IHC-TpaHc-) u3omepus. Pu3nyeckre CBOHWCTBA
QJIKEHOB. XWMHYECKHE CBOMCTBA: pEaKlHUU MPUCOECIWHEHUS, 3aMEIICHUs B O-TIOJIOKEHHE MpH
JIBOMHOW CBSI3M, MOJUMepu3aunu U okuciienus. [IpaBuino MapkoBHuKkoBa. KauecTBEHHbIE peakinu
Ha JABOWHYIO cBs3b. CIOCOOBI MOTy4YeHUsI U TPUMEHEHUE aJIKEHOB.

ANKaJueHBbI. Knaccuduxarus aJIKa/IMEeHOB (compsikEHHBIE, U30JIMPOBAHHBIE,
Kymyaupogartvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMHUYECKUX CBOWMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-nmpucoenunenue. [lomumepusanus conpsokEHHBIX AUEHOB. CIIocoObl MOTydeHUs
Y IPUMEHEHHUE aJIKa/IMeHOB.

Ankunbl. ['oMonoruueckuit psii ainkuHOB, 00mIas (opmyna, HOMEHKIATypa U H30MEpHsL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AaJKHUHOB, SP-TUOpUIM3AIUs ATOMHBIX
opOutaneii yriepoga. Pu3MYECKHE CBOWCTBA QJIKWHOB. XHWMHYECKHE CBOMCTBA: pPEAKIUU
MIPUCOCIUHEHUS, AUMEPU3ALUU U TPUMEPHU3AIUH, OKHUCIeHUs. KUCIOTHbIE CBOICTBa ajIKWHOB,
MMEIOIUX KOHIIEBYIO TPOWHYIO CBsA3b. KadecTBeHHBbIE peakIMu Ha TPOHHYIO cBs3b. CrocoObl
MOJIy4€HUS U IPUMEHEHUE AJIKHHOB.

ApoMaTtudeckue yriieBoJopoj bl (apeHsl). ['omonoruueckuid psig apeHoB, oOmias (opmyna,
HOMEHKJIaTypa M H30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbI OeH30Ia.
dusnyeckue CBOMCTBa apeHOB. XHMMHUYECKHE CBOHCTBAa OEH3071a M €ro TOMOJIOTOB: PEaKIuu
3aMeleHuss B OEH30JbHOM KOIIBIIE W YIJIEBOJOPOJHOM paJuKalle, PEaKIUu MPUCOSAUHEHUS,
OKHCJIEHHE ToMoJioroB Oensona. [IpencraBienne 00 OpUEHTUPYIONIEM IEHCTBUU 3aMECTUTENCH B
OEH30JILHOM KOJIBIIE Ha MMPUMEPE ATKUIBHBIX PAIMKATIOB, KAPOOKCHIBHOMN, THAPOKCUIBHON, aMHHO -
Y HUTPOTPYIIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMUYECKIX CBOUCTB cTupoia. [Tomumepusarms
ctuposa. CriocoObl MOTy4YeHUs! ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOJOPOIOB.



[Tpupoustii raz. Ilonyrasie HedTsaHbIe Ta3bl. HedTs 1 €€ nmpoucxoxaenue. KameHHbIH yrosb
Y TIPOAYKTHI ero nepepabotku. CriocoOsl nepepaboTku HeTH: meperoHka, KPeKUHT (TEPMUYECKUH,
KaTaluThHaeckuil), pudopmunr, nupoius. Ilpoaykrsl mepepaboTku HedTH, WX MPUMEHEHHUE B
IIPOMBIIIJIEHHOCTHU U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHME TaJOr€HIPOU3BOAHBIX YIIIEBOAOPOJOB. Peaknuu 3amenieHus
rajJloreHa Ha THJIPOKCOrPYIIly, HUTPOTpYHIy, IMaHOIpYyIIly, aMuHorpymmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO W CIHUPTOBOTO  pacTBopa  wmiénoud.  B3ammoneiicTBue
JUTajJoreHaJIkaHOB C MarHueM M IuHKOM. [loHAThe O MeTamioOpraHuyYecKuX COEIUHEHMSIX.
Hcnonb30BaHue TajJOreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE M IPU CUHTE3€
OpraHMYECKUX BEILECTB.

DKCcIepuMEHTAIbHBIE METObl U3YUEHHUS BELIECTB U UX MPEBPAILLEHUN: U3ydeHHE (PU3HUUECKUX
CBOICTB yIJI€BOJOPOAOB (pacTBOPUMOCTH), KAUECTBEHHBIX DPEAKIMM YIJIEBOJOPOJAOB Pa3INYHBIX
KjaccoB (oOecriBeunBaHMe OpOMHOM WM HWOJHOM BOJBI, pacTBOpa IE€pMaHraHara Kalus,
B3aMMOJICIICTBHE alleTWJICHa C aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapy)XeHHE yIJIeposia U BOJOPOAa B OPraHUYECKHUX BEIECTBAX, MOJYyYEHHE ITUIICHA U U3yUEHHE
€ro CBOMWCTB, o3HakoMmiieHHe ¢ Koyuekuusmu «Hedts» u «Yromwsy, ¢ oOpasmamu IuiacTMace,
KaydyKOB ¥ pE3UHBl, MOJEIMPOBAaHHE MOJIEKYJ YIJIE€BOJOPOJOB U TaJOr€HIPOU3BOIHBIX
YTJIE€BOA0POIOB.

Kucaopoacoaep:xanme oprannyeckue coeiMHeHU .

[IpenenbHble 0AHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYI (Ha MPUMEPEe METAHOJIa U 3TAHOJIA).
I"'omonoruueckwnii psn, obmas Gopmyna, n3oMepus, HOMEHKIIaTypa U kKiaccuduxarus. Ouzndeckue
CBOMCTBA MpENIENIbHBIX OJHOATOMHBIX CIIMPTOB. BOIOPOAHBIE CBSA3M MEXIY MOJIEKYJIaMU CIIUPTOB.
XUMHUYECKUE CBOMCTBA: peakUUM 3aMELICHUs, AErMJpaTaliy, OKUCIEHHs, B3aUMOJEHCTBHE C
OpPraHM4YeCKUMU U HEOPraHMYECKUMH KuciioTamu. KauecTBeHHas peakiys Ha 0JJHOATOMHBIE CITUPTHL.
JlelicTBue 3TaHOJAa W METaHOJa Ha opraHu3M deiaoBeka. CrocoObl TOJIyYeHHS W TPUMEHCHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTbie 3¢upel, HOMEHKIATYpa U u3oMepus. OcoOEHHOCTH (HU3UYECKUX M XUMUYECKHUX
CBOWCTB.

MHOroaToMHbI€ CIIUPTHI — ATUIICHIJIMKOIIb U IIHLEepuH. OU3nuecKkue 1 XMMUYECKUe CBOWCTBA:
peakuMy 3aMeleHHs, B3aUMOJEHCTBHE C OPraHMYECKMMHM M HEOPraHWYECKHMHU KHCIOTaMH,
KayeCTBEHHasl peaklMs Ha MHOroaToMHble crnupThl. [IpencraBieHne o MexaHM3ME peakuui
HykjeoduiabHoro 3amemieHus. JlelictBue Ha opraHu3m dyenoBeka. CrocoObl MOMydeHHs U
IIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enois. CTpoeHHE MOJIEKYIbI, B3aUMHOE BIMSHUE THIPOKCOIPYIIBl U OCH30JBHOIO sjpa.
@dusnueckue cpoicTBa (eHona. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (QeHosa. KauecTBeHHbIE
peakuuu Ha @¢enosn. TokcuuHocTh (enosa. CrocoObl MOJTy4eHUS U IHpUMEHEHHe (QeHoa.
denospopmanbpaeTuaHas CMOJIA.

KapOoHMIIbHBIE COEMHEHHS — alIbJIETUbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIILHOMN
rpynnel.  ['omonoruueckue psaasl aidbJerHJOB M KETOHOB, obOmas ¢opmyna, wu3oMepus u
HOMEHKJaTypa. @u3nuecKkue cBOMCTBA albJETUAOB U KETOHOB. XUMHUECKUE CBOMCTBA aJIbJIETHI0B
U KETOHOB: peakiuu MnpucoenuHeHus. OKHUCIIEHHE albJerujioB, KaueCTBEHHbIE peakIUh Ha
anpaeruibl. CrnocoObl MoTydyeHHs U IPUMEHEHHE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TMpeeNibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknaTypa. Pusnmyeckue CBOICTBa 0JHOOCHOBHBIX



MpeaeNbHBIX KapOOHOBBIX KHCIOT. BoOpoIHBIE CBS3M MEXIY MOJIEKYJaMH KapOOHOBBIX KHCIOT.
XUMHUYECKHUE CBOWCTBA: KUCJIOTHBIC CBOMCTBA, peakius ASTepU(UKANNH, PEAKIHH C YJ4aCTHEM
yrIACBOJAOPOAHOTO panukana. (OCOOCHHOCTH CBOWCTB MYpaBbUHOUW KHCIOTHL [loHsATHE O
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooOpazue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMPENENbHBIX UM apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, ITUKAPOOHOBBIX
KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IlpencraButenn BbhICHIMX KapOOHOBBIX  KHUCIOT:
CTeapuHOBAs, NAJIbMUTUHOBAS, OJICUHOBASL, IUHOI€6AS, TUHOIEH06as KUCIOThI. CIocOObI OTyYEHUS
U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. [omonorudeckuii psig, oOmas Qopmyina, W30oMepus U HOMEHKIATYpa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU CpeIe.

Kupsl. CtpoeHue, Qpuanyeckue U XUMHUYECKHE CBOWCTBA >KMPOB: TMJPOJIU3 B KUCIOW U
esoyHoi cpene. OCOOEHHOCTH CBOWCTB JKMPOB, COAEPIKALIUX OCTATKU HEMPEENIbHBIX KUPHBIX
KUCHOT. JKupsl B Ipupoe.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

OOmass xapakrepuctuka yrieBojoB. Kiaccudukauuss yrieBogoB (MOHO-, [U- |
nojucaxapuabl). MoHocaxapuapl: TIIIOKO3a, (QpPYyKTO3a, TajllakTo3a, pubo3a, Ae30KCHpuodo3a.
du3nyecKkue CBOMCTBA M HaxoxJaeHue B npupoje. orocuHTe3. XMMUYECKHE CBOMCTBA TIFOKO3BI:
peaKkiuu ¢ yJaCTHEM CHUPTOBBIX U albJAECTUAHON IPYIII, COUPTOBOE U MOJOYHOKHUCIIOE OpOKEeHHUE.
[IpumeHeHue TIIOKO3bI, €€ 3HAaUeHHE B JKU3HENEATEIbHOCTU OpraHuiMa. Jlucaxapumbl: caxaposa,
MajbTO3a M JakTo3a. BoccraHaBimuBarolue W HEBOCCTaHABIMBAIONIME aucaxapuabl. [uaponus
nucaxapunoB. Haxoxxnenwe B mpupoae u npumeHenue. Ilonmcaxapuapl: Kpaxmal, TJIMKOT€H U
uemnono3a. CTpoeHrne MakpoMOJIeKysl KpaxMaia, TITMKOTeHa U 11eutioiio3bl. dusnueckre cBONCTBA
KpaxMaja U LEJUTI0J03bl. XUMUYECKHE CBOMCTBA Kpaxmala: TUIPOJIN3, Ka4eCTBEHHAs] PeaKIus C
noaoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: TUAPOIIN3, MoydyeHne 3(pupoB 1ettono3sl. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIECTB M MX IMPEBpAILlEHHIl: PacTBOPHUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM, OKUCIICHHE STUJIOBOTO CIIUPTA B
aNbJIeru]l Ha pacKaji€HHON MeIHOM MPOBOJIOKE, OKUCIEHUE 3TUIIOBOTO CIUPTA AUXPOMATOM Kajus
(BO3MOXKHO HCHOJB30BAaHUE BUIEOMATEPHUATIOB), KAueCTBEHHBIE pEaKIHUW Ha ajabAeruibl (C
ruapokcuaoM auammuHcepeopa(l) u rugpoxcunom meau(ll)), peakmus riaunepruHa ¢ THIAPOKCUIOM
meau(ll), xumuueckue cBoCcTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJICHCTBUE PacTBOPA TIIFOKO3bI
c ruapokcuaom Meau(11), B3aumoaelicTBre Kpaxmaiia ¢ H0JIOM, pElIeHHE SKCIIEPUMEHTAIBHBIX 33124
o reMaM «CrupThl ¥ peHonb, «KapooHoBbIe KUCIOTHL. CI0XKHBIE 3PUPHD».

A3oTcojep:Kalye oprannyeckne coeinHeHusl.

AMUHBI — OpraHU4eCcKHe MPOU3BOIHbIE aMMHaka. Kiaccudukaius aMiuHOB: anudaTuieckue u
apoMaTH4ecKue; MepBUYHbIC, BTOPUYHbIE M TperuuHble. CTpoeHue MolieKyl, obmias ¢dopmyina,
M30MepHsl, HOMEHKIIATypa U (pu3ndeckue cBoicTBa. XUMHUYECKOE CBOMCTBA allM(haTHIECKIX AMUHOB:
OCHOBHBIE CBOMCTBA, aJIKUIMPOBAHHE, B3aMMO/ICHCTBHE IEPBUYHBIX AMHUHOB C 230THCTOM KHCIOTOM.
Conu ankuiaaMMOHHUS.

AHWINH — IpencTaBUTENb AMHHOB apoMarudeckoro psaa. CtpoeHue aHuimMHa. B3zanMHoe
BIMSIHME TPYIIl aTOMOB B MoJjekyle aHwiMHa. OCOOEHHOCTH XMMMYECKHX CBOICTB aHMUJIMHA.
KagecTBeHHbIe peakiiny Ha aHUIMH. CriocoObl OTy4YeHHUs M MPUMEHEHNEe an(aTHUECKUX aMUHOB.
[TomyyeHne aHUIMHA U3 HUTPOOEH307Ia.

Amunoxucnotel. HoMenknatypa u n3oMepus. OTAenbHbIE IPEACTABUTENN 0(.-aMUHOKHUCIIOT:
[JIALMH, alaHuH. PU3nyecKkue CBOMCTBA aMHUHOKHMCIOT. XMMHUUYECKUE CBOMCTBA aMHUHOKHCIIOT Kak



aM(pOTEPHBIX OPraHUYECKUX COCAMHCHHA, PEaKIHs TOJUKOHACHCAIIMU, 00pa3oBaHUe MENTHIHON
cBs3u. buosoruyeckoe 3HauyeHue aMUHOKUCTIOT. CUHTE3 U TUAPOIN3 NENTUIOB.

benku kak npupoaHbie monuMepsl. [lepBuuHas, BTOpUYHAsS M TPETUYHAS CTPYKTypa OCIKOB.
XuMu4ecKkue CBOMCTBA OCJIKOB: THAPOIIN3, ICHATYpallisl, KAUeCTBEHHbIC PEaKIIUU Ha OCJIKH.

DKCIIepUMEHTAIBHBIE METOIbI H3YUCHHSI BEIIECTB M MX MPEBPAICHUN: paCTBOPEHHUE OCIIKOB B
BOJIe, JCHaTypamusi OCJIKOB TIpU HArpeBaHWM, LBETHbICE pEaKUUu Ha O€JKd, pEIICHHE
OKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJAepIKallue OpPraHUYeCKUe COCAUHCHHUS» U
«Pacrio3HaBaHue OPraHUYECKUX COCTUHEHUI.

BricokomoiekyJIsipHbIE COeUHEHUS.

OcCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJICKYJSIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPHU3ALINU, CPEIHSSI MOJIeKYsipHas macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJICKYJIAPHBIX COSMHEHUN — TIOTMMEPHU3aIlis U TIOJTUKOH ICHCAITHS.

[Tomumepnsie matepuansl. [lmactmaccsl (MONMUATUIIEH, MOJUMPOTIHIICH, MOJUBUHWIXIOPHI,
MOJIMCTUPOJI, TOJUMETHIMETAKPHIIAT, TOJUKApOOHATHI, MOJUATHICHTepedTanar). YTunuzamus u
nepepadboTKa MIacTUKa.

DOnacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKHME Kaydyyku (OyTaaueHOBBIN,
XJIOPOIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanpHBIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tomumeps! criennanbHOTO Ha3HA4YeHHS (TEQUIOH, KeBiap, AICKTPONPOBOJISIIHNE TOIUMEPHI,
OuopasziaraeMble MMOJIUMEPHI).

DKCHepUMEHTATBHBIE METOJbI M3YYEHHUS! BEIIECTB W WX MPEBpAICHUN: O3HAKOMIICHHE C
oOpa3uaMu TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKoB, pelIeHUE
SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «Pacro3HaBanue miacTMacc U BOJIOKOH.

PacuérHpie 3amaun.

Haxoxzaenue mosexyasipHOd (GOopMyibl OPraHMYECKOrOo COEOUHEHHS MO MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIMX B €ro COCTAaB, HAXOXXJICHHE MOJEKYISIPHOU (POPMYNBI OpraHHYECKOro
coeMHEHMS 10 Macce (00BEMY) MPOAYKTOB CrOpaHus, MO0 KOJIMYECTBY BEIIECTBA (Macce, 00bEMY)
MPOJIYKTOB PEaKUUU W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIIEHHE CTPYKTYpHOU (QOpMyIbI
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XUMHYECKHX CBOWMCTB WJIM CHOCOOOB TOJy4YECHHS,
oTpeiesieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXnpeaMETHBIX CBS3€d MpPH M3YYEHUHM OpraHudeckod xumuu B 10 Kkiacce
OCYILIECTBIISICTCS Yepe3 UCIOJIb30BaHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX MMOHATUH, TaK U IOHITHIA,
MPUHATHIX B OT/ACTBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHHTE3, Kiaccu(uKalus, Ha0IoIeHre, U3MEepEeHHe, SKCIIEPUMEHT, MO/Ie]Ib, MOJCITUPOBAHHUE.

®duszuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa, JHEPTE€TUYECKUN YPOBEHb,
BEIIECTBO, Telo, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHE BETUYHMHBI, €IUHUIIBI
HU3MEPEHUS], CKOPOCTh, IHEPTHUS, Macca.

buonorus: kinerka, opraHusM, ’3KocucTeMa, Ouocdepa, MeTabONIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U reTepoTpodHBIN TUTI MUTaHUS, OpoKkeHue, HOTOCUHTE3, NIbIXaHUE, OETTKHU, YTIEBOIbI,
KUPBI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3Hple UCKOTIAEMBbIE, TOTUIHUBO.



TexHonorus: MUIICBBIC MPOAYKTbHI, OCHOBBI PAlIMOHAJIBHOI'O MHUTAHHA, MOIOHIIUC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 knacc. O0mas 1 HeopraHu4ecKasi XUMHsl.

Teoperudyeckne 0OCHOBbI XUMHHU.

Atom. CoctaB aroMHbIX siaep. XUMUUeCKUi 3nemeHT. M3otonbl. CTpoeHHe 3JIEKTPOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIE YHCIIa. JHEPTETUIECKUE YPOBHH H MOTyPOBHU. ATOMHBIE OpOUTAIH.
Kiaccudukaryss XaMHUYECKUX JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue 51eKTpOHOB 110
aTOMHBIM OpOUTAISAM. DJEKTPOHHBIC KOH(HUTYpallMd aTOMOB 3JEMEHTOB IEPBOTO—4ETBEPTOTO
IIEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHbBIE KOH(PUIypaluyd HOHOB.
DNEeKTPOOTPUILIATEIIEHOCTb.

[lepmognueckuit 3axkoH u Ilepuogmueckas cucrema xumudeckux anemeHToB U
MenneneeBa. CBsi3b epuOANYECKOTO 3aKoHA U [leproanueckoit cucTeMbl XUMUYECKUX IEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHsS CBOMCTB XHMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB M0 IPyNIaM U rnepuojiaM. 3HaueHUe
nepuoandeckoro 3akona JI.11. Menneneesa.

XuMudeckass CBS3b. BUIBI XUMHYECKON CBSI3M: KOBAJIEHTHAs, WOHHAS, MeTalUIM4ecKas.
MexaHu3mbl 00pa30BaHNs KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JIOHOPHO-AKIENTOPHBINA. DHEprus u
JUITMHA CBs3H. [10JISIpHOCTE, HAPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU CBsI3U. KpaTHbIe CBA3M.
Bonopoanas cBs3b. MeXMOJIEKYIsIpHBIE B3aUMOJECHCTBHS.

BaneHTHOCTh U BAJICHTHBIE BO3MOXHOCTHA aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C
UX T€OMETPUYECKUM CTPOEHHEM (Ha MIPUMepe COECIMHEHHUH 3JIEMEHTOB BTOPOTO MEPUO/JIA).

IIpencraBineHrne O  KOMIUIEKCHBIX — coequHEHHsAX. (CocCTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTAHJbl. 3HAYEHHE KOMIUIEKCHbIX coeanHeHui. [lonsatue o
KOOPJIUHAIIMOHHOM XUMUHU.

BemecTBa MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHHUS. THUIBI KPUCTAIUIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECCTB.

Ilonste o gucnepcHbIx cuctemax. Mctunnble pactBopbl. IIpencrasiieHne 0 KOJUIOMIHBIX
pactBopax. CriocoObl BbIpayke€HHsI KOHIIEHTPALMU pacTBOPOB: MAaccoBas J0JIs BEIIECTBA B paCTBOPE,
MOJIsSIpHAsi KOHLEHTpauus. HacellleHHBIE W HEHACBHIIIEHHBIE PAcTBOPBI, PacTBOPUMOCTE.
Kpucramnoruaparsl.

Knaccugpukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKMX BeIleCTB. TpuBHaIbHbIE Ha3BaHUS
OTZENbHBIX IIPEACTABUTEIICH HEOPraHUUYECKHUX BEILIECTB.

Knaccugukanus XMMHYECKUX peaklMi B HEOPraHWYECKON M OpPraHMYeCKOW XUMHH. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHEHMS M IPEBPAILEHUS DHEPIMH IIPU XUMHUYECKHX
peakuusax. TemioBsie 3(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YPaBHEHMUS.

CkopocTh XMMHMYECKON peakluy, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (akTOpoB. I'oMOTEeHHBIE U
rereporeHHsle peakuuu. Karanus u xkaranusaTopsl.

OOpatumble U HeoOpaTUMbIE peakluu. XUMHUYeckoe paBHOBecre. KoHCTaHTa XMUMHYECKOTOo
paBHOBecHs. DakTOpbl, BIMAIONIME Ha IIOJIOKEHHE XHMHUYECKOTO PABHOBECHS: TEMIIEpaTypa,
JABJICHUE U KOHIIEHTPAIMH BEILECTB, y4acTBYOUUX B peakuuu. [Ipunnun Jle [larense.

OnexkrponuTtnueckass auccoruanus. CunbHble U cinaOble  AnekTpoiuThl.  CreneHb
mucconnanuu. Cpena BOAHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHas, LIieNo4Has. BomopoaHsii
noxka3zatens (pPH) pactBopa. ['maponus coneil. Peakiiuu nonHoro ooMeHa.



OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CreneHb okucieHusa. OKucauTenb U
BoccTaHOBUTENb. [Iporecchl OKHMCIIEHHMSI W BOCCTAHOBJICHHS. BaxkHelmne OKHUCIUTENTU U
BOCCTAHOBUTENU. METOT 3JIEKTPOHHOTO Oaianca. DIIEKTPOIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJbl M3yY€HUs BEIIECTB M HUX [MPEBpAIICHUN: paslioKeHUE
MEePOKCUJa BOJOPOJa B MPUCYTCTBUU KATalWM3aTOpa, MOJEIHM KPUCTALIMYECKUX PEHIETOK,
MIPOBEACHUE PEAKIIM HOHHOTO 0OMEHA, OTIPEICIICHHE CPEIbI PACTBOPOB € MOMOIIBIO HHIUKATOPOB,
W3YYCHHUE BIMSHUSA Pa3INYHBIX ()AaKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIUUd W TIOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumus.

[Tonoxxenne HemerauioB B Ilepumoamueckoit cucreme Xumudeckux aviemMeHTtoB J[.I.
MenneneeBa 1 0COOEHHOCTH CTPOECHHUS UX aTOMOB. PU3HUECKUE CBOMCTBA HEMETAIIIIOB. AJUIOTPOIUS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

Bonopon. Ilonyuenue, ¢usznueckre W XHMHUYECKHE CBOWMCTBA: pPEAKIMU C METAUIaMU U
HEMETaJIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lanorensl. Haxosxnenue B mpupojie, CHOCOOBI MOMy4deHUs, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBOOpO bl. BakHelne KHCIOPOACOAEPKAIME COCIUHEHUS TaIOrEHOB.
JlaGopaTopHbIE ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOTYYeHHUS TAIOTeHOB. [IpuMeHeHre TaloreHOB U MX
COEJTMHEHU.

Kucnopon, o3oH. JlaGopartopHble W TPOMBIIUICHHBIE CHOCOOBI TOMYyYEHHUs KHCIOPOJa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA U MPUMEHEHUE KUCI0POia M 030HA. OKCHUJIBI U TIEPOKCHUIBI.

Cepa. Haxoxaenue B mpupojie, CocoObl MOTydeHUs, (U3NUECKHEe U XUMHUYECKUE CBOMCTBRA.
Ceposognopon, cyasdunsl. Oxeun cepbi(1V), okcun cepsi(VI1). CepHucras u cepHasi KHCIOTHI U UX
cosi. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [IprMeHeHne cephl U e€ COeTMHECHUA.

Azot. Haxoxxaenue B mpupoe, CrocoObl MoaydeHus, GU3NIeCKue U XMMUIECKUE CBOMCTBA.
Ammuak, HUTpUAbL. OKCHUIBI a30Ta. A30THCTas W a30THAs KHUCIOTHI U MX coir. OcoOCHHOCTH
CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHeHne a30Ta 1 ero coeIMHeHUH. A30THBIE YIOOpEeHHUS.

®dochop. Haxoxnmenue B mpupoae, CHOCOOBI IMOTydeHUs, (DU3NYECKUE W XUMHUYECKHE
cBorictBa. Dochuasl u hochun. Oxcuapl dhocdopa, hochopHas kucinora u €€ conu. [Ipumenenune
dbocdopa u ero coenunenuit. PocopHbie ynoOpeHus.

VYrnepon, HaxoxAeHue B pupoe. AmioTponHbie Moaudukanyy. Ousndeckue u XUMHUYECKHe
CBOMCTBA MPOCTHIX BEMIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yriaepoaa(ll), oxcun yriepoaa(lV),
yrojbpHas KUCIOTa U €€ COoNu. AKTUBHPOBAaHHBIA yroiyib, aacopOuus. Dymnepensi, rpades,
yriaepoaHble HaHOTpyOku. IIpuMeHeHHe MpOCTHIX BEIIECTB, OOPa30BAHHBIX YIIIEPOJIOM, M €ro
COEIMHEHUI.

Kpemuuii. Haxoxxnenue B mpupoje, CHocoObl MOJydyeHHs, (U3MUECKUEe U XUMHUYECKHE
cBoiictBa. Oxcua kpemuwus(1V), kpemHUEBass KUCIOTa, CUIUKAThHL. [IpuMeHeHHEe KpPEeMHHS U €ro
coenuHeHuil. CTEKII0, €ro Mojay4eHue, BUJIbl CTEKIIA.

[Tonoxenue metannoB B [lepuoaudeckoil cucteMe XUMUYECKHX 3eMeHTOB. OCOOEHHOCTH
CTpOEHUS DIIEKTPOHHBIX 00O0JI0OUEK aToMOB MeTayioB. OOmme (u3nueckue CBOWCTBAa METaJIOB.
[Ipumenenne MeTamnoB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEKTPOXUMHUYECKUN s HampshKeHU MeTtannoB. O0iue crnocoObl MOTyYeHHs] METaJlIoB:
TUAPOMETAJUTYPrUs, MUPOMETAJUIYprus, 3JeKTpomeTramtyprusd. lloHsTHe o KOppo3uuM METaioB.
CriocoOsl 3a1uThl OT KOPPO3HUH.



OOmast xapaktepuctuka MetaisioB |A-rpynmbr Ileproguueckol CHUCTEMBI XHMHUYECKHUX
aneMeHToB. Harpuii u kanwmii: monydeHue, (U3NYECKHE M XUMUYECKHE CBOWCTBA, NMPUMEHEHUE
IIPOCTBIX BELIECTB U UX COCAUHEHUMN.

OObmas xapakrepuctuka MetauioB |IA-rpynmer Tleproauueckoil CUCTEMBl XUMHUYECKHUX
3IIEMEHTOB. MarHuii u Kanbluil: moxydyeHue, pU3nuecKue U XUMHUECKUE CBOWMCTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX coenHeHuM. JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTPAHEHUS.

AnoMUHMI: TONydeHHe, (PU3MYECKHME M XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTOIO
BEIIECTBA W €ro CcoenNuHEHWH. AMQOTEpHbIE CBOWCTBA OKCHIA M THIPOKCHIA AITIOMHHUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OO01as xapakTepucTuKa MeTajuioB o0ouHbIX noarpymi (b-rpynm) Ilepuoanueckoit cucremsl
XUMHUYECKUX DJIEMEHTOB.

Ouznyeckue U XMMUYECKHE CBOMCTBAa XpoMa U €ro coeAUHEHMH. OKCHUIBl U TUAPOKCHJIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U AMXpoMaThl, UX OKHUCIUTEIbHBIE CBOMICTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

@u3NYECKNEe U XUMUYECKHE CBOMCTBA MapraHiia u €ro COeAMHeHn. Baxxnenime coeuHeHns
mapranua(ll), mapranuna(lV), wapranna(VIl) wu wmapranna(VIIl). Ilepmanranar kamusi, ero
OKHCIIUTEIbHBIE CBOWCTBA.

du3nNyYecKe U XMMHUYECKUE CBOWCTBA JKejie3a U €ro coequHeHur. OKCUabl, THAPOKCUIBI U
comu xene3a(ll) u xxenesa(lll). Tlonyuenne u mpuMEHEHHE JKeIe3a U €ro CILUTaBOB.

®u3nyecKue U XMMHUYECKHE CBOMCTBA MeIM U €€ coeauHeHuil. [losydenne m nmpuMeHeHue
MeIN U €€ COeTUHEHUN.

[uuk: momydenue, GuU3HMUECKUE U XUMUUECKHE CBOMCTBA. AMGMOTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCUAA IUHKA, THIPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHne IMHKA U €ro COCIUHEHUMN.

OKCIepUMEHTAIbHBIE METObl M3Y4EHHs BEIECTB M UX MPEBpAIlEHUI: U3ydeHue oOpasloB
HEMETaJlIoB, ropeHue cepsel, ¢ocdopa, xene3a, MarHus B KHUCIOPOJE, HU3YYEHHE KOJUIEKLUU
«MeTaiel ¥ CIUIaBBD», B3aUMOJEHCTBUE IIEIOYHBIX U IIEIOYHO3EMEIBHBIX METAUIOB C BOJOH
(BO3MOXXHO HCHOJBb30BaHUE BUAECOMATEPHUAJIOB), B3aUMOJICHCTBHE LIMHKA M JKE€le3a C PACTBOPaMHU
KHCIIOT ¥ ULIEJIOYEH, KAaUYEeCTBEHHBIE PEAaKLUM HA HEOPraHMYECKME AaHUOHBI, KaTHOH BOAOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJECHCTBUE TMAPOKCUIOB AJIIOMHMHMS M LIMHKA C PACTBOPAMH KHUCIIOT U
LIEJIOYEH, PEIICeHHE SKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMaM «l'amorenen», «Cepa u €€ coequHEHUs,
«A30T u (ochop M HX coeanHEHMs», «MeTalabl TIaBHBIX HNOArpynm», «MeTamisl M0OOYHBIX
HMOATPYII».

XuMus M KU3Hb.

Ponp xumMuu B obecrieueHUM YCTOWYMBOIO pa3BUTHUs uenoBedecTBa. [loHsATHE O HAaydyHBIX
METO/Iax NO3HAHUSA U METOAOJIOIMHM HAay4HOIrO MccienoBaHus. HaydHble NpUHIMIBI OpraHu3anuu
XUMUYECKOTr0 MpPOU3BOJACTBA. [IpoMbIlIeHHBIE CHOCOOBI MOJNyYeHHMs BaKHEHIIMX BelecTB (Ha
IpUMepe MPOU3BOJACTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHousa). [IpoMblluIeHHBIE CHOCOOBI
IIOJIyYEHUSI METAJZIOB M CILIaBOB. XHMMMUYECKOE 3arpsi3HEHUE OKpYKAlLed cpeasl U ero
nocnencTBus. Posib xumuu B 00ecrieueHUH SHEPreTHUeCcKo 0e30MMacHOCTH.

Xumusg W 370poBbe uenoBeka. JlekapcrBeHHble cpenctBa. llpaBuna Hcrosb30BaHMS
JIEKapCTBEHHBIX ITpenapaToB. Poiab XUMUU B pa3BUTUH MEAULIVHBI.

XUMUS THIU: OCHOBHbIE KOMIIOHEHTHI, MUILEBbIe J100aBKU. Poib xuMuum B obecrieueHUH
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mnapdromepHsie cpenactBa. bertoBas xumusa. [IpaBunma 6Ge3omacHOTO
UCIOJIb30BAHUS TPEenapaToB OBITOBOM XMMHHU B TIOBCEIHEBHON KHU3HH.



XuMUS B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTEIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMmusi B CeIbCKOM X03s1iicTBe. Opranndeckre u MUHEpaIbHbIE YI0OpEeHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KpackH, CTEKIIO, Kepamuka. Marepuaibl ais
anekTpoHuku. Hanorexnomoruu.

Pacuérusble 3amaum.

Pacuérbl: Macchl BelllecTBa Wi 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
i 00BEMY OHOTO M3 YUACTBYIOUINX B PEAKIIUH BEUIECTB, Macchl (00bEMa, KOJMYECTBA BELIECTBA)
MPOJYKTOB PEAKIMH, €CIH OJHO M3 BEIIECTB HMMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJYKTa PEaKLUU, €CIM OJHO U3 BEUIECTB JIaHO B BUJE pacTBOpa C OINpeAeIEHHOU
MacCOBOM JI0JI€M PACTBOPEHHOIO BELIECTBA, MACCOBOM JIOJIM U MOJISIPHOW KOHLEHTPALMHU BEIECTBA
B pacTBOpE, JI0JIM BbIX0/1a IPOJYKTA PEAKIIMHN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBSI3eH NpU U3y4eHUH 00Ilel U HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCII0JIb30BAHHUE KaK OOLMX €CTECTBEHHO-HAyYHBIX MOHSTUH, TaK U
MOHATHM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011ue ecrecTBEHHO-HAYYHbIE TOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJIu3, CUHTE3, KJIacCUPUKAIHS, NEPUOAUYHOCTD, HAOIIOIEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

®duznka: MaTepusi, MUKPOMHUP, MAaKPOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIBI,
PaaMoaKTUBHOCTh, MOJIEKYJa, SHEPreTHUYEeCKU YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTtHoe
COCTOSTHUE BEIIEeCTBA, WICANbHBIM ra3, (pu3nueckue BEeTUYHMHbI, €AUHUIBI U3MEPEHHUs, CKOPOCTh,
SHeprus, Macca.

buomorus: knmetka, opraHm3M, OdKocHcTeMma, Ouocdepa, MeTadOIU3M, MaKpo- |
MHUKPOJIEMEHTbI, O€JIKH, MHUPbI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (EPMEHTHI, T'OPMOHBHI,
KpPYTrOBOPOT BEILIECTB U MOTOK 3HEPTHU B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/IbL, TOJIE3HbIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XUMHYECKas IPOMBIIUIEHHOCTb, METAJULYPrUsl, CTPOUTENBHBIE MAaTEpHAIIBL,
CEJIbCKOXO3SMICTBEHHOE  IPOM3BOJCTBO, IHIIEBAas  IPOMBILIUIEHHOCTh,  (apMaleBTHUYECKasl
IIPOMBIIIJIEHHOCTD, IIPOU3BOACTBO KOCMETHUYECKUX IIPENAPATOB, POU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPHAIIOB, IIEKTPOHHAs IPOMBIIUICHHOCTb, HAHOTEXHOJIOTUH.

I[Inanupyembie pe3yabTaThl OCBOCHUSI MPOrPaAaMMBbI 10 XMMHUH HA YIJ1Y0J1€HHOM
YPOBHeE CpeiHero 001ero 00pa3oBaHusl.

JIn4HOCTHBIE pe3y/bTaThl.

B cooTBEeTCTBMM € CHUCTEMHO-JEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUsS» Ha YPOBHE CPEAHEro oOIero o0pa3oBaHUs BblICIEHBI
CJIEAYIOIINE COCTABIISAIONINE: OCO3HAHUE O0YJaIOIMMUCS POCCUIHCKOM rpask1aHCKON HAEHTHYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONIPEIEIICHNIO; HAIUYNe MOTHUBALUU K
00y4eHHI0; TOTOBHOCTb M CIIOCOOHOCTH 00yYarOIMUXCsl PYKOBOJICTBOBATHCS MIPUHATHIMU B OOIIECTBE
IpaBUJaMM M HOpPMaMHU IMOBEJECHUS; HaJIM4YUe IPABOCO3HAHMS, OSKOJOTUYECKON KYyIbTYpHI;
CMOCOOHOCTh CTaBUTh LIE€JH U CTPOUTH KU3HEHHBIE IIJIaHBI.



JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHHS MpeaMeTa «XUMUsS») OTPaxarT CPOPMUPOBAHHOCTH
OTIbITa TIO3HABATEILHON M MPAKTUYECKON AEATETHbHOCTH OOYUaIONIMXCS B MPOLECCE peaTu3anun
00pa30BaTELHON IS TEIHHOCTH.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaXKaT CPOPMUPOBAHHOCTH
OTIbITa TIO3HABATEILHON W TMPAKTUYECKOHN AEATEIHhHOCTH OOYUaIONIMXCS B MPOLECCE peaTu3aiuu
00pa30BaTEIILHON JIEATEIIPHOCTH, B TOM YHCJIC B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHHUS OOYYaIOLIUMHUCA CBOMX KOHCTUTYLMOHHBIX MpaB U 00A3aHHOCTEW, yBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MNpeACTaBJICHHUA O COLOUAJIBHBIX HOPMAax MW IpaBHIaX MCKIMYHOCTHBIX OTHOILIICHUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOfI ACATCIIBHOCTH IMPU CO3AaHUH y‘I€6HI:vIX IMPOCKTOB,
pEeIICHNN y‘IC6HI:vIX M NNIO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHYCCKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apPTyMEHThI IPYTUX NIPU
AHAJIN3C PA3JIMYHBIX BUAOB y‘IG6HOI>i ACATCIBbHOCTH,

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTIO OTE€YECTBEHHOU XHUMUH,

YBaAXXCHUA K IPOUECCY TBOPUECTBA B oOnactu TCOPHHU U MPAKTUYCCKOI'O IMPUIIOKCHUA XUMHUHU,
OCO3HAaHUA TOTO, YTO AAHHBIC HAYKHW €CTb PE3YJIbTAT JJIUTCIBHBIX H&6J’IIO}1€HPII>1, KPOIIOTJIUBBIX
OKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOSIHHOI'O TPyda y‘IéHBIX " IIPAaKTUKOB,

HHTEPECA U NTO3HABATCIIBbHBIX MOTHUBOB B IMOJIYYCHHHU U MOCICAYIOIIEM aHaJIn3¢€ I/IH(l)OpMaHI/II/I
0 MEPECAOBBIX JOCTUIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOMN XUMHHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallH, CBA3aHHbBIE C XMMHUYECKUMU SBICHUSMHU, U MPUHUMATD
OCO3HAHHBIE pPelIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IIOBEJIEHUE M IMOCTYNIKM CBOMX TOBApHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMupOBaAHNS KYJIbTYPbI 310POBbI:

MOHUMAaHMS LIEHHOCTEeH 310poBOTO M Oe3omacHoro obpa3a >KH3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnroieHus rnpaBui 0e30MacHOro 0OpalleHus ¢ BEIIeCTBaMU B ObITY, IOBCEJHEBHOM KU3HHU,
B TPYAOBOU AEATEIHHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI UHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO OE€301aCHOTO MOBEACHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUM M HENPHUITUS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUs aJIKOTOJIA,
HApPKOTHUKOB, KypeHus);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCIEIOBATENbCKONW  JIEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HO, TBOPUECKOH U IPYTrUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AakKTMBHOE Yy4YaCTHE€ B PEIICHUM MPAKTUYECKUX 337a4 COLMAIbHOU
HaIMpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IKOJIbI);

MHTEpeca K MPaKTHIeCKOMY U3y4eHHI0 Tpodeccuii pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyAa U pe3yibTaTaM TPYAOBOU 1€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBHUAYaJIbHON TPaeKTOpHH 00pa3oBaHus, Oymymien
npodeccun M peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00I11ecTBa;

6) 3K0/10rM4YecKOr0 BOCIIUTAHMS:

HKOJIOTUYECKU I1eJIECO00PAa3HOTO OTHOMICHUS K MPHUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMmIie;

MOHMMaHUS TJI00ATBHOTO XapaKTepa 3KOJIOTMYECKHX HpOOJeM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATILHOM CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUN XUMHUH JUIsl PELIEHUS BOIIPOCOB
palOHaIBLHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HEIPUATHUSA IEHCTBUM, IPUHOCAILMX BPEA OKPYXKAIOLIEH IPUPOJTHOMU CPEE, YMEHHUS
MIPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTMUECKUE MOCIEACTBHS NMPEANPUHUMAEMBIX TEHCTBUN U
MpeoTBpaIlaTh UX;

HaJIM4Yus Pa3BUTOTO 3KOJOTUYECKOIO MBIIUIEHUS, 3KOJOTHYECKOW KYyJIbTYpbl, OIIbITA
NESITEIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBlI€HHOCTH, YMEHHsS  PYKOBOJACTBOBAaTbCS MMM B
MI03HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMANbHOW MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UEOJIOTUH XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BUTUS HAyKd U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHenu(PUKN XUMUU KaK HayKd, OCO3HaHUs €€ poiau B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3JaHUM IIEJIOCTHOIO MPEACTaBIEHUS 00 OKpYyKaroleM
MUpE KaK O eIMHCTBE MPUPOJIbl U YEJIOBEKA, B IO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEH 1 peleHun
po0sieM CoOXpaHeHHs MPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO000I 3HAUMMOCTH XMMHH JUIS COBPEMEHHOM LMBHIM3alUU: B €€
T'YMaHUCTHYECKON HAMpPaBJIICHHOCTH M BAXXKHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHON
KYJIbTYpbI, B PELICHUH TJI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMUeCKON 0€30MacHOCTH, B Pa3BUTHH MEAUILIUHBI, 00ecTieueHUN
YCIIOBUH YCIEIIHOTO TPY/AA U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXKIOT0 YiIeHa 0OIIEeCTBa;

€CTECTBEHHO-HAYYHONH TIpaMOTHOCTU: TOHUMAaHHS  CYHIHOCTH METOJOB  IO3HaHUA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaemble 3HAHUSA IS
aHaJlu3a U 0ObSCHEHHUS SIBIICHUN OKPY)KAIOIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 0OOCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LEIbI0
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO MCHOJIb30BAaTh XUMUUECKHE 3HAHUS JUIsl pEIIeHUs podiieM B
pEaIbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM IS TENLHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HEMpephIBHOMY OOpa30BaHUI0 U C€amMo00Opa30BaHUIO, K
aKTMBHOMY IOJY4€HHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU NTOTPEOHOCTSAMU;

MHTepeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbIX cepax MpodhecCHOHAIBHON AeATEIbHOCTH.
MetanpeaMeTHbIe pe3yabTaThl.

MertanpeMeTHbIE pe3ylbTaThl OCBOSHUS MIPOrPaMMBbI [0 XMMUHU Ha YPOBHE CPEAHETr0 001IEero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHHS MHPOBO33PEHHsI OOYUYAIOIIMUXCS MEXAUCIUILTUHAPHBIE
(MexnpeaMeTHble) 0OIIeHayYHbIE TOHATHUS, OTPaXKAIOIINE IIETIOCTHOCTh HAYYHOM KapTUHBI MHpa U



CHCI_[I/I(bI/IKy MCTOAOB IIO3HAHHA, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKaxX (MaTepI/ISI, BCIICCTBO,
SHEprus, sIBIICHUE, MPOIIECC, CHCTEMa, HAYYHBIH (DaKT, MPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUs, UCClIeJOBaHUE, HAOJI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHBIC YUeOHbIC eHCTBHS (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC),
obecrnieunBaromue GopMupoBaHrue (QYHKIIMOHAIBLHON T'PAMOTHOCTH M CONMAIBHOW KOMITETEHIIUU
oOyJaronuxcs;

CIIOCOOHOCTh ~ OOYYarOIIUXCSl  HWCIOJIb30BaTh OCBOCHHBIC MEXAUCIUTUTHHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHNUS U YHUBEPCAJIbHbIE yUeOHbIE ICHCTBUS B IO3HABATEIbHOM U COLIUATIbHON
IIPaKTHUKE.

MeramnpeaAMeTHbIE  pE3yAbTAaThl  OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU  Y4€OHBIMU
IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATHUBHBIMU I[GI?ICTBI/ISIMI/I.

IMo3naBaTebHbIE YHHMBeEpPCAJIbHbIE YueOHbIE JeHCTBUS

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO  (DOPMYIUPOBaTh W aKTyaJIU3UpOBaTh NpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpeNeNIsATh I1EIN JEATeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHI HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHHUS: BbBIACIIATH
XapaKTCPHBIC IMIPU3HAKN HOHATHHU n YCTaHaBJIMBATh nux B3aUMOCB3b, HUCIIOJIb30BATh
COOTBECTCTBYIOIINEC MMOHATHA IJIA 06T)$ICH6HI/I$I OTACIBHBIX q)aKTOB u fIBHGHHﬁ;

BBI6I/IpaTI) OCHOBAHMA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHABJIIMBATb NPUYNHHO-CICACTBEHHBIC CBA3H MCKIY N3YUaCMbIMU ABJICHUAMMU,

CTPOWTD JIOTHYECKHE PACCyXJCHUS (MHIyKTHUBHBIC, NEAYKTUBHBIC, TI0 AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH BBIBOIBI H
3aKITIOYCHUS;

MPUMEHATh B TPOIECCE TO3HAHUS HCIOJIb3YEMbIE B XMMHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TTPEOOPa30BhIBATh MOJICTLHBIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) JJIEMEHTA,
xuMudeckas hopmysa, ypaBHEHUE XUMUYECKON PEaKIIUU — IPU PEIICHUN YI€OHBIX TO3HABATEIIBHBIX
W TPAKTHYCCKUX 3aJlady, NMPUMCHATh Ha3BaHHBIC MOJICIbHBIC TNPEICTABICHUS IS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECCKUX PEAKIIHI.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB U XUMHUCCKUX PEAKIINA;

dbopmyaupoBaTh IETM M 3aJa4d  KMCCIICIOBAHUS, WCIIOJL30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENIBHO c(hOPMYIIMPOBaHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHMSI TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHHUS YUYEHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 3a XOJIOM IIPOIecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OpPMyIUpoBaTh O0OOOIIEHHUS W BBIBOJAB OTHOCUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTAaTOB HMCCIEI0BAHHUSA, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

MPHOOPETaTh OMBIT YUEHUYECKOUN UCCIIeIOBATENBCKOM U TPOEKTHOM eI TENEHOCTH, IPOSIBIISTH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIFHOMY MOUCKY METOJIOB PEIICHUS IPAKTHUECKUX 3a]ad,
MIPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX WH(GOPMAIMK (HAYIHO-TIOMYJIsIpHAs JIUTEpaTypa
XMMUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE TMOCOOMs, pecypchl MHTepHeTa), aHalIM3UPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUIOB U (HOPM MTPEICTABICHHS, KPUTHUYECKU OILICHUBATH €€ JOCTOBEPHOCTh
U HENIPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampockl M NPUMEHSTH pa3IMYHbIe METOAbl NpU IOWCKE H OTOOpe
nHbopMaKy, HeOOXOIMMO [T BBITIOJIHEHUS YU4EOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJB30BAaHHUS HH(POPMAIIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMpATh ONTHMAIBbHYIO (OpMY MpenCTaBlIeHHs HH(POPMAIUN (CXEMBI,
rpaduKy, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPENICTBA TPU PA0OTE ¢ XUMUUECKON MHPOPMALIUECH:
MPUMEHATh MEXIpeAMETHbIE ((U3NYeCKue M MaTeMaTH4eCKHe) 3HAaKU M CHUMBOJIbI, (OPMYJIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yYeOHbIe 1eliCTBUSA:

3aJ1aBaTh BOIPOCHI MO CYLLECTBY 00CYXK/1a€MOIl TEMBI B X0/1€ JUAJIOTa U/WIIH JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENIBHO BBITIOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYIIAaTh C TMpPE3eHTalledl pe3yabTaTOB IO3HABATENbHOM AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJHEHUN XUMHUYECKOTO 3KCIIEPUMEHTA,
MPaKTUYEeCKOH paboThl MO HCCIIEOBAHHIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alul y4eOHOTO
MpoeKkTa, U (opMynIHpoBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIENOBAaHUN NYTEM
COTJIACOBAHUS MO3UIMH B X0/1€ 00CYXACHUS U 0OMEHa MHEHHUSIMH.

PeryasiTuBHble YHHBepcaJbHble YUeOHbIE 1eCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYHIECTBIISITH CBOIO II03HABATENBHYIO JIESATEIBHOCTD,
ompezenss e€ Ienu U 3aJadyd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeaaraéMblii alropuT™M JEHCTBUII NpHU BBIMOJHEHUWH YUYEOHBIX W MCCIEI0BATENbCKUX 3ajad,
BBIOMpaTh Hanbosee d3(PpPeKTUBHBINA CITOCOO UX PEIICHUs C YIETOM IMOJTYyYCHHUS HOBBIX 3HAHHHM O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBIISATH CAMOKOHTPOJIb ACITEILHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

IIpenmeTHble pe3yJibTaThI.

[IpenMeTHbie pe3yiabTaTbl OCBOCHHUS MPOTPAMMbl MO XMUMHHM Ha YTriyOJIEHHOM ypOBHE Ha
YpOBHE cpelnHero oOmiero o0pa3oBaHUS BKJIIOYAIOT creuuduueckue a1 y4eOHOTO mpeamera
«XUMHS» HaydHbIE 3HAHUS, YMEHUSA U CIOCOOBI JEHCTBUII MO OCBOCHUIO, MHTEPIIPETAlMUd U
peoOpa30BaHUIO 3HAHWUHN, BUJBI AEATEIBHOCTHU IO MOJIYYCHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHWUN B PA3JTUYHBIX YUYEOHBIX CUTYAIUX, a TAKXKE B PEaIbHBIX )KU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX
¢ xuMmuel. B nporpamme no XuMuu npeaMeTHbIEe Pe3yIbTaThl MPECTABICHBI 110 TOAaM U3Y4EHUS.

10 KJIACC

Hpe,[[MeTHLIC Ppe3YyJIbTaTbl OCBOCHUS KypCa ((OpFaHI/I‘{eCKaSI XUMUS» OTPAKAKOT:

C(l)OpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁZ O MCCTC W 3HAYCHHUH OpF&HH‘IGCKOfI XUMHUHN B CUCTEMC
C€CTCCTBCHHBIX HAYK U eé poJin B oOecrieueHN YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUCCTBA B PCIICHUN
HpO6HCM 3KOHOFI/I‘ICCKOI\/’I, 3HepFCTH‘leCKOI>'I 15 88105111 (S):10) % 663OH8.CHOCTI/I, B pa3BUTHHU MCAHULUHBI,
CO3JJaHUH HOBBIX MATCpHUAJIOB, HOBBIX HCTOYHUKOB 3SHECPruu, B oOecrieueHHn panroHaJIbHOI'O



MIPUPOJIOTIONIF30BAHUSA, B (POPMHUPOBAHUN MHPOBO33PEHHS M OOIIEH KYIbTyphl YENOBEKa, a TAKkKe
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO M IIPHPOIHOM Cpee;

BJIQJICHUE CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOLIUE TOHSTHS
— XUMHYECKUH JJIEMEHT, aTOM, SIIPO U JIEKTPOHHAsi 000JI0UKa atoma, S-, P-, d-atoMHbIe opOHTay,
OCHOBHOE ¥ BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPUAN3aLUsl aTOMHBIX OpOHUTasIeld, NOH, MOJIEKYIIa,
BAJICHTHOCTb, AIEKTPOOTPULATEIBbHOCTD, CTEIIEHb OKUCICHUS, XUMUUYECKasi CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIA 00BEM, YrIIepOAHbIH cKeeT, (YHKIMOHATIbHAS TPyIIa, paauKal, CTPYKTYPHbIC
(bopmyinbl (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJIETHBIE), N30MEPHS CTPYKTYPHAs i IPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHUYECKAs), M30MEPbI, TOMOJOIMYECKUH psJ, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPO/I- U a30TCO/IEpKale OPTraHUYECKUE COETMHEHUS, MOHOMED, [TOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (mepuoauueckuii 3akoH /1. Y. Menneneesa,
TEOpHUsl CTPOCHMS OpraHnyeckux BemecTtB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MACChI BEILECTB,
3aKOH COXpPAHEHWS M NPEBpAIlCHUs SHEPruu NpU XUMHYECKHX pEaKIMsX), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN SA3BbIK XHMHUH, MHUPOBO33PEHUYECKHE 3HAHMs, JIeKAllUe B OCHOBE IMOHUMAHMUS
MPUIUHHOCTH M CUCTEMHOCTH XMMHMUYECKHUX SIBJICHHI; TIPEICTABICHUS] O MEXaHU3MaX XUMHUUYECKHUX
peakiuii, TepMOJIMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aUMHOM
BIIUSIHUM aTOMOB M TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIA W Me30MEpHBIA 3D EKTHI,
opueHTanthl | u |l poma); dakromornueckwe CBEICHHUS O CBOWCTBaX, COCTABE, IMOJIYYCHHH H
0€30MacHOM HCMOJb30BAaHUHM BaKHEHIIMX OPraHUYECKUX BELIECTB B OBITY W MIPAKTHUECKOMN
NeSITEIbHOCTH YeJIOBeKa, OOLIMX HAayYHbIX MPUHLHUIAX XUMHUYECKOTO MPOU3BOJCTBA (Ha MpUMepe
MPOM3BOJICTBA METAHOJIA, TepepaboTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTePHBIC MPU3HAKU TTOHSATHH, YCTAHABIMBATh MX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATUS MPH OMHCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM:

WCIO0JIb30BAaTh XMMHYECKYI0 CUMBOJIMKY JJISi COCTABJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIECTB;

COCTaBIISATh YPAaBHEHUS XUMUYECKUX PEAKUUN M PacCKPhIBaThb UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOTO OallaHca 3TUX pPEeaKlui,
peakiuii HOHHOTO OOMeHa MyTEM COCTAaBJICHUSI UX MOJHBIX U COKPALIEHHBIX HIOHHBIX YPaBHEHMIA;

M3rOTABJIMBATH MOJIEIIH MOJIEKYJI OPTaHUYECKHUX BEIIECTB Ui MILTIOCTPALIMH UX XUMHUYECKOTO
U IPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPUHAAJIC)KHOCTh M3YYEHHBIX OPraHHYECKUX
BEIIECTB M0 UX COCTaBY M CTPOCHHUIO K OMPENCIEHHOMY KJIAacCy/TpyIie COeIUHEHUH, JaBaTh UM
Ha3BaHus 1o cucrematuueckoir HomeHkinarype (IUPAC) u npuBoauTh TpUBHATbHBIC HA3BaHUS AJIs
OTIICNbHBIX MPEICTaBUTENICH OpPraHMYeCKUX BEUIECTB (ITHUJICH, AalleTHJICH, TOJYOJI, TJIMIIEpPHUH,
STHJICHTJIUKOJIb, (peHos, hopMaabAerui, alueTalbleru]], alleTOH, MypaBbUHAs KUCJIOTa, YKCYCHas
KHCIIOTa, CTEapUHOBAs, OJICMHOBAas, NAJIbMUTHUHOBAs KHUCIOTHI, TJHUIMH, aJaHWH, MAalbTO3a,
GbpyKTO3a, aHWIKMH, AUBHUHUI, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

chOpPMUPOBAHHOCTh yMEHHUSI OIpENesITh BUJ XUMHUYECKOW CBS3HM B OpPraHMYECKHUX
coeMHEHUX (KOBaJICHTHAs U HOHHAS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

chOpPMUPOBAHHOCTh YMEHUS TMPHUMEHSTHh TMOJIOKEHUS TEOPHH CTPOSHHUS OpPraHuYeCKHUX
BemecTB A. M. byrnepoBa ansi oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTpOEHUS;



c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PUINICCKIEC U XHMHYCCKHE
CBOMCTBA THUIHMYHBIX MPEJICTABUTENICH pa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKAHOB,
LIUKJIOAJTKAHOB, AQJIKCHOB, QJIKaJHEHOB, QJIKWHOB, apOMAaTUYECKHX YIJIEBOJIOPOJOB, CIHPTOB,
QIBJICTH]IOB, KETOHOB, KApOOHOBBIX KHUCIIOT, TPOCTBIX U  CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOCIMHEHUH W aMUHOB, aMUHOKHCIIOT, OEIKOB, yrJIeBOJOB (MOHO-, M- M TOJHCAXapuIoB),
WJUTFOCTPUPOBATH TEHETHYECKYIO CBSI3b MEX/1Y HUIMHU YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii C UCIOIb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

cOPMHUPOBAHHOCTh yYMEHHUS TIOATBEPXKIaTh HAa KOHKPETHBIX TpUMEpax Xapakrep
3aBUCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHUYECKUX COCJAMHEHHH OT KPaTHOCTH M THIIA
KOBQJICHTHOM CBSI3U (O- U M-CBSA3M), B3AUMHOTO BIIMSIHHS aTOMOB Y TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BATh HCTOYHUKH YTIICBOJIOPOIHOTO CHIPhs (HE(TH,
MIPUPOJHBIN Tra3, yrojib), CrocoObl €ro nepepadoTKH M MPaKTHYECKOe NPUMEHEHUE MpPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAaHUN O €CTECTBEHHO-HAYYHBIX METO/IaX MO3HAHUS
— HaOJIOIEHNH, U3MEPEHUU, MOJICTUPOBAHUH, SKCTIEPUMEHTE (PEATbHOM U MBICIEHHOM) U YMEHUS
MIPUMEHSATH OTH 3HAHUS,;

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIC OTICPAIIMH MBICITUTEILHON JESITEIIbHOCTH
— aHaMM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIECHHWEe, CHCTEeMAaTH3allUi0, BBISBICHUE TMPUYHUHHO-
CJIEACTBEHHBIX CBSI3€H — ISl U3YYEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBIATH B3aUMOCBSI3h XUMHUYECKHX 3HAHHWHN C TOHATHSMHU U
MPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIsi 00Jiee OCO3HAHHOTO MMOHUMAHUS
CYITHOCTH MaTepHAIBHOTO €IWHCTBA MHUPA, UCIIOJIH30BATh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM
XUMHH JUTsI OOBSICHEHUS U IPOTHO3UPOBAHMUS SBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI1: IPOBOIUTH PACUYETHI 0 XUMUYECKUM (hOpMyJIaM U YpaBHEHHSIM
XMUMHUYECKUX PEaKIUil ¢ UCTIOIb30BaHHEM (DU3MUECKUX BEIMUYUH (Macca, 00bEM Ira30B, KOJINYECTBO
BEIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUETHI MO HAXOKICHHUIO
XUMHYECKON (OpMyJbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM XHMHYECKUX 3JIEMEHTOB,
MPOJIyKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMIi: MPOrHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATh C IMO3ULIUN
9KOJIOTMYECKOM 0e30MacHOCTH TMOCJHEICTBUS ObITOBOM M MPOU3BOJCTBEHHON JEATEIbHOCTH
YeJI0BeKa, CBSI3aHHOMU C MepepadOTKON BEIECTB, UCIOJIb30BaTh MOJIYUYECHHbIC 3HAHUS JUTIsl TIPUHATUS
IPaMOTHBIX pEIICHUN TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHUEHH;

chOpMUPOBAHHOCTh YMEHHUN: CAMOCTOSTEIbHO IJIAHUPOBAaTh U MPOBOJUTH XUMHUYECKUI
SKCHEPUMEHT (TIOJyYeHHE U M3yYeHHE CBOWCTB OPraHMYECKHX BEIIECTB, KAUYECTBEHHBIE pPEaKIUu
YIJ€BOJOPOJOB PA3JIMYHBIX KJIACCOB M KUCIOPOACOAEPKALIUX OPraHMYECKUX BEIIECTB, PEUICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4 M0 PACIIO3HABAHUIO OPraHUYECKHX BEIECTB) C COOJIIOJICHUEM IPABHII
0e30MmacHOTO O0paleHus ¢ BEIIeCTBaMH U JIabOpaTOpHBIM 000pya0oBaHUEM, (POpMYIHPOBaTh LIETh
UCCIIeIOBAHUS, MPEJICTABISTh B PA3IMYHON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAU3UPOBATh U
OLIEHUBATh UX JI0CTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHHIA:

coOnrofaTh TMpaBuUiia HKOJOTHUYECKH 1I€TIECO00pa3HOTO TMOBEACHUS B OBITY M TPYAOBOU
JESATENBbHOCTH B LENSAX COXPAHEHHUs CBOETO 3/I0POBbS, OKPYXKAIOLIEeW MPUPOJHOM Cpeabl U
JOCTH>KEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEHCTBUS Ha JKHUBBIE OpPraHU3MbI OINPEACIEHHBIX
OpraHMYECKUX BEUIECTB, NOHUMAs cMbIci nokaszatens [1JIK;



aHAJIM3UPOBATH LIETIECO00PA3HOCT IPUMEHEHNS OPTAHUYECKUX BELIECTB B IPOMBIIIJIEHHOCTH
U B OBITY C TOYKH 3PEHUS] COOTHOLICHUS PUCK-TI0JI3A;

cOPMHUPOBAHHOCTh yYMEHHUH: OCYIIECTBIATH IIETICHANPABICHHBIA IMOUCK XUMHYECKOU
uHbOpMAlMM B PA3JIMYHBIX HMCTOYHUKAX (HaydHas W ydyeOHO-HAay4dHas JHUTEparypa, CpPeACTBa
MaccoBoil uHpopMmauuu, HWHTEpHET M JApyrue), KPUTHUYECKH aHATU3UPOBATH XHUMHUYECKYIO
nHpopManuio, mepepadbaTeiBaTh €€ M HMCIOJb30BaTh B COOTBETCTBHM C TMOCTaBJICHHOW YueOHOM
3a/1a4uen.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI Kypca «O011as 1 HeOpraHu4eckasi XUMUs» 0TPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O MaTepPUAIbHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUH MPUPOJIbl, O MECTE U 3HAYCHUHN XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€
poJin B 00ecrieueHnH YCTOMYMBOTO Pa3BUTHS, B PELIEHUH MPOOIIEM IKOJIOTUYECKOH, JHEPreTHUECKOM
U TUIIeBOW O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JAHUHM HOBBIX MAaTepUalOB, HOBBIX
HCTOYHUKOB JHEPIUH, B OOECIEUEHUU PalMOHAIBHOTO IMPHPOIONOJIB30BaHusA, B (OPMUPOBAHUU
MHPOBO33PEHHUS U 00ILEN KYIbTYphI YEJIOBEKA, a TAKXKE SKOJIOTMUECKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0pPOBbIO U IIPUPOJIHON Cpeie;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIOIATAIONINE TTOHSATHS
— XMUMHUYECKHH 3JIEMEHT, aToM, PO aToma, M30TOIbI, AIEKTPOHHAs 000J0YKa aroma, S-, p-, d-
aTOMHbIE OpOMTaIM, OCHOBHOE U BO3OYKIEHHOE COCTOSIHMSI aroMa, THOpHUIM3alus aTOMHBIX
opOuTanel, HMOH, MOJEKyJa, BaJIEHTHOCTb, O3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKas CBs3b (KOBaJIEHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHUCTaJUIMYecKas
pelmérka, XUMHUYECKas peaklus, pacTBOp, 3JIEKTPOJUTHI, HEIEKTPOIHUTHI, SIEKTPOIUTHUECKAS
JUCCOLMAMs, CTENEHb IWCCOLUMAlNM, BOJOPOJHBIM MOKa3aTeilb, OKHUCIUTEIb, BOCCTAHOBHUTEIb,
TeII0BOM A(h(HEeKT XUMUYECKOM peaKIMK, CKOPOCTh XUMUUECKON peakiuu, XUMHUECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKOW TUCCOIMAIHU, Tepuoaudeckuid 3akoH JI.U.
MeneneeBa, 3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUSI SHEPTUH TIpU
XUMHUYECKUX PpEaKLMIX, 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIHUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN A3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE
ITOHUMAHHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUI; COBPEMEHHBIE MPEACTABICHUS O
CTPOCHMHM BEUIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U HaJIMOJIEKYJISPHOM YpPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XUMUYECKUX PEaKIUil, TEPMOJWHAMMYECKMX MU KUHETHUYECKHX
3aKOHOMEPHOCTAX UX IPOTEKAHUsA, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX;
(akToNoruuecKue CBEICHHUSI O CBOMCTBAX, COCTaBE, MOJyYEHHMH M O€30IaCHOM HCHOJIb30BAaHUU
BOKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON NEATENHOCTH YeJOBeKa, OOIIMX
Hay4HbIX PUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUII: BBISBIISTH XapaKTepHbIE MPU3HAKH MOHITHIA, yCTaHABIUBAThH UX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLME MOHATHS MPU ONMCAHUN HEOPTaHUYECKUX BELIECTB
U WX NPEBPALLECHUN;

C(OPMHUPOBAHHOCTh YMEHHS HCIOJIb30BATh XUMHMUYECKYIO CHMBOJMKY JUIS COCTaBJICHHUS
(bopMyIT BEIIECTB U ypaBHEHHI XUMHUYECKUX Peakinii, cucrematuueckyto HoMmeHknarypy (IUPAC)
U TPUBHMAJIbHBIE HAa3BAHMSI OT/IEIbHBIX BEILIECTB;

C(OPMHUPOBAHHOCTh YMEHMsI ONPEIEATh BAJIEHTHOCTb M CTENEHb OKUCIEHUS XUMHUYECKHX
3JIEMEHTOB B COEJMHEHUSX, BUJ XHUMHMUYECKOW CBS3UM (KOBaJEHTHAs, MOHHAs, MeTajlndyeckas,
BOJIOPO/IHAs ), TUIT KPUCTAJUIMYECKOH PeIIETKH KOHKPETHOTO BEIECTBA;



c(OPMHUPOBAHHOCTH YMEHHSI OOBSACHATH 3aBHCUMOCTh CBOWCTB BEILIECTB OT BH1a XUMHUECKOM
CBSI3M M THUIA KPUCTAIUIMYECKOW PEMIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIA MEXaHH3MbI
00pa3oBaHUsI KOBAJICHTHOU CBSI3H;

c(OpPMHUPOBAHHOCTh YMEHHIA: KJIacCU(UIIMPOBATH: HEOPraHUUECKUE BEIIECTBA IO UX COCTABY,
XMMHMUYECKHUE PEaKLUUU IO Pa3Iu4HbIM IpPU3HAKaM (YUCIY U COCTaBy pearupyroliuX BEILECTB,
TEIIOBOMY J(QeKTy peakiud, HW3MEHEHHIO CTETeHEH OKHCICHUS DSJEMEHTOB, OOpaTUMOCTH,
y4acTUIO KaTajlu3aropa M JApYrue); CaMOCTOSITENIbHO BbIOMpaTb OCHOBAaHUS U KPUTEPUU JUIS
KJIacCU(UKAIIIHN U3YYaeMBbIX BEIECTB U XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICH Tiepuoandeckoro 3akoHa Jl. M. Menneneena
U JIEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHUI: XapaKTePH30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XMMHMUYECKUX DJIEMEHTOB mepBoro—4erBéproro mnepuonoB Ilepuoguueckoit cucremsl [
MeHnneneeBa, UCIOJIb3Ysl MOHSITUS «IHEPTETUUECKHE YPOBHUY, «IHEPreTUUECKHUE TIOYPOBHUY, «S-,
p-, d-aToMHBIE OpOMTAIIN», «OCHOBHOEC M BO30Y)KIEHHOE SHEPreTHYECKHE COCTOSIHUS aToMay;
OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB XMMMUECKHUX 3JIEMEHTOB M MX COECIUHEHHH 1o
nepuoaam u rpymnmnaMm Ilepumoanueckoit cucremsl . M. MenneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA
BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHME T'€HETUYECKON CBSI3M MEXAY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEJCTBOM COCTABJIEHUSI AJIEKTPOHHOTO OajlaHCa 3TUX peaklMid; peakiuil MOHHOTO
oOMeHa myTEM COCTaBIICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHUN; peaKkIuii THAPOIIN3a;
peaKkIuii KOMIIJIEKCO0Opa3oBaHusl (Ha MpUMepe THAPOKCOKOMITIIEKCOB ITMHKA U aJTFOMUHHUS );

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuil
C Y4ETOM UX SHEPreTUYECKUX XapAKTEPUCTHUK, XapaKTep U3MEHEHHS CKOPOCTH XUMHUYECKON peaKIuu
B 3aBHCHMOCTH OT Pa3IUYHBIX (DAaKTOPOB, a TAaKXKE XapaKTep CMEILEHUsS XUMHYECKOTO paBHOBECHUS
O] BIMSTHUEM BHEUTHUX Bo3aeicTBuid (mpuHIun Jle Illarense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh XUMHUYECKHE PEaKIMH, JeKallle B OCHOBE
MIPOMBIIIJIEHHOTO MOJIy4EHUSI CEPHON KHUCIOThI, aMMHaKa, 001ue HayYHbIE MPUHIUIIBI XUMUYECKUX
IIPOU3BO/JICTB; 1IEIECO00Pa3HOCTh MPUMEHEHHSI HEOPraHUYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOIICHUSI PUCK-TI0JIb34;

c(OpMUPOBAHHOCTH BJIAJICHUS CHCTEMOM 3HaHHM O METO/JaX HAay4yHOT'O MO3HAHUS SIBJICHU M
MPUPOBI — HAOIIOJCHHE, U3MEPEHHUE, MOICTUPOBAHUE, IKCIIEPUMEHT (peajbHbIi U MBICICHHBIH ),
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM
UCCJIEIOBAaHUH BELIECTB U AJIsi OOBSICHEHHS] XMMHUECKUX SBIICHUH, UMEIOIIUX MECTO B MPHUPO/IE,
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHON KU3HH;

c(OpPMUPOBAHHOCTh YMEHUS BBISBIATh B3aMMOCBS3b XMMUYECKUX 3HAHHUM C TMOHATUSAMHU U
MPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ul 60jiee 0CO3HAHHOTO NOHUMAaHHUs
MaTEpHUAIBLHOTO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHsI MPOBOAUTH PACUETHI: C MCIOJIb30BAHUEM MOHATHH «MaccoBas
JI0J1s1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPALM»; MacChl BEIIeCTBA UM 00bEMa rasa 1o
M3BECTHOMY KOJIMUYECTBY BeEIECTBA, Macce WJIM O0bEMY OJHOTO U3 YYAaCTBYIOIIHMX B DPEAKLUHU
BEIIECTB; TEIJIOBOTO 3(deKTa peaklnu; 3HaueHUs] BOJOPOJTHOIO MOKAa3aTelsi pacTBOPOB KUCIOT U
IIeJI04Yeil C U3BECTHOM CTENEHbIO JUCCOLMAINK; MacChl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTA



peakuyu, ey OJHO U3 UCXOJHBIX BEUIECTB JaHO B BUJIE PACTBOPA C OIIPEAEIEHHON MACCOBOM A0JIEN
PacTBOPEHHOIO BELECTBA WJIM 1aHO B U30bITKE (MMEET IPUMECH); OJIU BBIX0/1a IIPOJAYKTa PEaKLIUU;
00BEMHBIX OTHOILIEHHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIHO IUIAHUPOBAaTh M TMPOBOAMTH XUMHUYECKUN
OKCTIIEPUMEHT (IIPOBEICHUE pPEaKIuii MOHHOrO oOMeHa, MOATBEP)KICHHE KadeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEJCIIEHUE Cpellbl PaCTBOPOB BELIECTB C MOMOILBIO MHAUKATOPOB,
W3yYeHHE BIMSHHUA Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOW pEaKIUH, pPEeUIeHne
SKCIEPUMEHTAJIbHBIX 3a4ad 1o temaMm «Mertamnb» u «Hemeramisl») ¢ coOnoieHueM MpaBuil
0e301acHOTO O0paIleHus ¢ BeIECTBAMU U J1a00paTOPHBIM 000pyAOBaHUEM, (POPMYIUPOBATH LIETb
WCCIICIOBAHUS, TIPEICTABIATh B PA3IMYHON (hOpME pe3ylbTaThl SKCIEPUMEHTa, aHAIN3UPOBATh U
OLICHHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH: COOJIIO/AaTh TMpaBHia TMOJH30BAHUS XUMUYECKONW TOCYIO0U W
1a00paTOPHBIM 00OPYIOBAHUEM, OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIIUSAMH TIO
BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJIOTHUYECKH II€JIECO00pa3HOr0 NOBEIECHUS B
OBITY U TPYAOBOM JCSATEIBHOCTU B LIEJIAX COXPAHEHUS CBOETO 3JI0POBbS, OKPYKAIOIIEH MPUPOTHOM
Cpelbl U IOCTHKEHUS €€ yCTONYMBOIO Pa3BUTHS, OCO3HABATh OMIACHOCTh TOKCUYECKOTO JIEMCTBUSI Ha
YKUBBIE OPraHU3MBbI OIPEIEIEHHBIX HEOPTaHUYECKUX BEIECTB, MOHUMAas cMbIca nokaszarens [TK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IICJICHAMPABICHHBIA TOUCK XUMHUYECKON
nHpopMallMi B Ppa3IMYHBIX HCTOYHMKAX (HaydyHass M ydyeOHO-Hay4Hasl JIUTepaTypa, CpeacTBa
MaccoBoil uHGpopMmanuu, WHTEepHET U Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
nHpopMaluio, nepepadbarbiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUU C TIOCTABJICHHOW Y4eOHOM
3a/1a4en.

TemaTu4eckoe MIIAHUPOBAHME.

10 KUIIACC
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaumenoBaHue
(ungposbie)
n/ | pa3ieysoB u TEM Bcer | Konrpoabn | Ilpakruuec
oOpa3oBaTe/ibHbIE
n MporpaMmMal 0 ble padoThI KHe padoThbl
pecypcsbl

Pasznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM

[Ipenmer
OPraHu4ecKou
xumun. Teopus https://lesson.academy-
11 CTPOCHHS 8 1 content.myschool.edu.ru/
OpraHUYECKHX 04/10

coequHeHu A. M.
byrtneposa.

Hroro no paszneny 8

Paznen 2. YraeBogopoast

https://lesson.academy-
5 1 content.myschool.edu.ru/
04/10

21 [IpenensHbie

YTJIEBOJAOPOIBI —
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aJIKaHbI,

IMUKJIOAJIKAHBI.

Henpenenbusie

YTJIEBOJAOPO/IBI: https://lesson.academy-
2.2 aJIKCHEI, 14 content.myschool.edu.ru/

AIIKa M ECHBI, 04/10

AJIKHUHBI.

ApomaTuieckue https://lesson.academy-
2.3 YTJIEBOJOPOIBI 8 content.myschool.edu.ru/

(apeHs). 04/10

IIpuponnrie

nfToiHnKH https://lesson.academy-
2.4 4 content.myschool.edu.ru/

YIIIEBOIOPOAOB U 04/10

uX rnepepadoTka.

TR — https://lesson.academy-
2.5 P 4 content.myschool.edu.ru/

bI€ YIIIEBOAOPOJOB. 04/10

Hroro mo pazueny 35

Paznea 3. Kuciopoacoaepskanue oprannieckne CoeJUHEHHU.

https://lesson.academy-

3.1 Cruptel. deno. 11 content.myschool.edu.ru/
04/10
KapOGouunbubie
COEIUHEHUS:
alnbIETUOLI U
https://lesson.academy-
KETOHEL
3.2 KanG 21 content.myschool.edu.ru/
apOOHOBBIC 04/10
KHCJIOTEL
CrnoxHbie DUpHI.
Kupsbi.
https://lesson.academy-
3.3 VriaeBoabl 9 content.myschool.edu.ru/
04/10
Utoro no pazneny 41

Pa3nen 4. AzoTconep:kamue OpraHu4ecKue COeJHHCHHA.

AMUHEBL https://lesson.academy-
4.1 AMUWHOKHCIIOTEL. 12 content.myschool.edu.ru/
benku. 04/10
Hroro no paszneny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA
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BICOKOMOICKVILS https://lesson.academy-
5.1 Y Up 6 1 1 content.myschool.edu.ru/
HbIE COCIMHEHHUS. 04/10
Uroro mo paznueny 6
OBUIEE KOJIMYECTBO
YACOB I1O0 102 10 6
[TPOI'PAMME
11 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢possbie)
pa3aeyioB U TeM Konrpoabsnbie | IIpakTnuyeckue
n/n Bcero o0pa3oBartejibHbIE
NnporpamMmbl padoThI padoTsl
pecypcbl
Pasznea 1. Teopernueckne OCHOBbI XUMUM.
Crpoenue
aToma.
[Tepuonnueckuii
3aKOH 1
1.1 [Tepuoamueckas 9
cucremMa
XUMHUYECKUX
anemenToB [I. 1.
Meunneneena.
Crpoenue
BEILIECTBA.
1.2 11 1
MHuoroo6pasue
BEILIECTB.
13 XUMUYECKue 19 1 3
peakuuu.
Utoro no pazneny 39
Paznen 2. Heoprannyeckasi Xummusi.
2.1 Hemerambl. 31 3
2.2 Meransl. 23 2
Hroro no paszneny 54
Paznen 3. Xumusi v KU3HbD.
31 MeTtonasl 9

IIO3HAaHHA B
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XUMHU. XUMHUSA
U KU3Hb.

Uroro mo paznueny 9
OBLLEE

KOJIMYECTBO 102
YACOB I10

[TPOTPAMME




IToypouyHoe niiaHupoBaHue.

10 KIIACC
Ne KoaunuyectBo 1yacos
I Kontpoa | IlpakTuu
Tema ypoka Be P P
/ bHbIE ecKHe
ero
n padoThI padoThI
[Ipenmer u 3HaYEHUE OPTAaHUYECKON XUMUH,
1 MIpPEJICTaBICHUE O MHOIO0Opa3uy OpraHuYecKux 1
COCMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa Yriiepoia (OCHOBHOE
2 1 BO30YyX/1€HHOE cOCTOsIHMSI). BaneHTHbIe 1

BO3MOXHOCTH aToMa yriiepoja

DNEeKTPOHHOE CTPOEHUE aToMa YTiiepo/ia (OCHOBHOE
3 1 BO30YyX/IEHHOE cocTosiHMS ). BaneHTHbIe 1
BO3MO’KHOCTH aTOMa yriiepoja

XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
4 Mexann3mbl 00pa30BaHKs KOBAJIEHTHOW CBSI3H, 1
CrocoObl pa3pbIBa CBsIzeH

Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUN A.

> M. byrneposa 1
Bunel n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

6 OnekTpoHHbIE YPPEKTH B MOJICKYJIax 1
OPraHU4YeCKUX COCTUHEHUHN
[IpencraBienue o KiaccuPpuUKay 1

7 cucremarnuyeckass Homenkiaarypa (IUPAC) 1
OpraHUYECKUX BEILEeCTB

8 Knaccudukanus peaknuii B opraHu4ecKon 1
xumun.Cucremarusanus 1 00001eHre 3HAHUH.

9 KonTtponbnas padora Nel (BxoaHas) 1 1
AJKaHBI: TOMOJIOTHYECKUIA Psijl, HAX0XK/ICHUE B

10 npupoe, obuias popmysa, HOMEHKIATypa U 1

HU30MCpUs, DJICKTPOHHOC U ITPOCTPAHCTBCHHOC
CTPOCHUC MOJICKYIIL.

11 du3znyecKrue U XMuMHYECKHE CBOMCTBA 1
aJ'IKaHOB.HpI/IMCHCHI/Ie AJIKaHOB.

Cnioco6bl nostyueHust ankaHoB.Perienne pacueTHbIX
3aJa4y Ha ompeseeHrne MOJIEKYIIpHON (HopMyITbI

12 OPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM JOJISIM .
2JIEMEHTOB,BXO/IAIINX B €70 COCTAB.
Huknoankansl: o01as Gopmysna, HOMEHKIATYpa U

13 | wu3omepus, 0COOEHHOCTU CTPOCHUS U XUMUYECKUX 1

CBOﬁCTB, CIIOCOOBI MOJIYYCHUS U IPUMCHCHUC




KonTtponsnas padota Ne2 o teme "IlpenensHbie

14 "
YIJI€BOI0PObI
AJIKEHBI: TOMOJIOTUYECKHH psijl, o0mmas popmyna,

15 HOMEHKJIATYpa, 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTtpoenue MoJekys. CTpyKTypHasi U Iuc-TpaHC-
M30MEepHUsl AIKEHOB

16 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKEHOB.
[IpaBuiio MapkoBHUKOBA

17 CriocoObI mosTydeHus 1 IPUMEHEHHE aJIKEHOB

18 [IpaxTnueckas padorta Ne 1 nmo teme "Ilomyuenue
STUJICHA ¥ U3yYEHUE €0 CBOMCTB"

19 Pemienne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
MOJIEKYJIAPHOHN (POPMYITBI OPTaHUUECKOTO BEIIECTBA

20 AJTKaIMEHBI: COMTPSIKEHHBIC, U30JIUPOBAHHBIC, KYyMYJT
npoBaHHbIe. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI.

21 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB

22 CriocoObl MosTydeHus: 1 IpUMEHEHUE aJIKaIueHOB.
AJIKWHBI: TOMOJIOTUYECKHN psijl, oOmas hopmyna,

23 HOMEHKJIaTypa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYI, (pu3nvecKkue CBONCTBa

24 XHUMHYECKUE CBOMCTBA alKNHOB.KauecTBeHHBIE
peaKuru Ha TPOMHYIO CBA3b.

25 CrocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB

26 Pemenue 3aau: pacy€Tsl IO ypaBHEHUIO
XMUMHYECKON pPeaKInu

27 Cucremaruzanys 1 0000IIeHNEe 3HAHUN 1[I0 TEME

28 KontponbHas padota Ne3 "HenpenenbHbie
yTJIEBOJOPOIbI"
ApEeHBI: TOMOJIOTUYECKUH psiJl, oOmiast popmyina,

29 HOMEHKJIAaTypa. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKY/ OeH30J1a U TOJIyoJa, UX
(uznueckue cBoicTBa

30 XUMUYECKUE CBOMCTBA apEHOB: PEAKIINH
3aMelIeHus

31 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU
MIPUCOETUHEHH S, OKUCICHHE TOMOJIOTOB OeH3011a

32 Oco0eHHOCTH XUMHYECKUX CBOMCTB CTUPOJIA

33 Pemienne pacu€THbIX 3a/1a4 Ha ONPEIEIICHHUE
MOJIEKYISIpHOH (hOpMYJIIbI OPraHUYEeCKOTO BEIIeCTBa
CrniocoObl mosryyeHus U IpUMEHEHNe

34 apeHoB.PacyeTsl 0 ypaBHEHUAM XUMHUUYECKHX

peaKuum.




35

Cucremaruzanuys U 0000IIeHUE 3HAHUM IO TEME.

KonTtponsnas padora Ne4 "Apomarunueckne

36 "
yriaeBoaopoab!”.

37 [Tpupoausiii ra3. [lonytaeie HeTAHBIE Ta3bl

38 KamMeHHbII yrosb 1 NpoayKThl €ro nepepaboTKu

39 Hedtp 1 cniocoOsr e€ nepepadotku. [Ipumenenne
MIPOJIyKTOB MepepadoTku HeTH

40 I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCAaMH
YTJIEBOI0POJIOB
["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:

41 AIIEKTPOHHOE CTPOCHHE; PEAKITNHU 3aMEeIICHHUS
rajioresa
JleficTBHE 1IEI04YEl HA TAJIOTEHIIPOU3BOIHBIE.

42 BzanmonelicTBre qurajioreHaIKaHOB ¢ MarHueM U
ITIUHKOM

43 Cucremaru3zanusi 1 0000IIeHUE 3HAHUM 110 Pa3eTy
"Yraesomopoasr"

44 KonTtponbnas pabora Ne5 no teme
"Yraesomopoas"

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:

45 TOMOJIOTUYECKHH psJl, oOmas opmyna, CTpoeHHe
MOJIEKYJ, U30MepHsi, HOMEHKJIATypa,
kiaccudukanus, puznyeckue CBOUCTBa

46 XUMUYECKUE CBOMCTBA MPENIENbHBIX OJHOATOMHBIX
CIUPTOB

47 CriocoObl motyueHus: U IPUMEHEHUE OTHOATOMHBIX
CIUPTOB

48 [Ipocthie 3¢upbl: HOMEHKIIATypa U U30Mepus,
0COOCHHOCTH (PU3NYECKIX U XUMUYECKIX CBONCTB

49 MHoOTroaTOMHBIE CIUPTHI: ATUICHTIIUKOIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUYECKHUE CBOICTBA

50 CriocoObl MosTyueHus: U IpUMEHEHUe
MHOTOATOMHBIX CITUPTOB
@DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHEe

51 cBoiicTBa. TokcuaHOCTH peHoa.CrnocoObl
nostyueHus eHoua.

50 Xumnueckue cBoicTBa (peHona. [Ipumenenue
¢beHona.

[IpakTuueckas pabota Ne 2. Pemenue

53 9KCIEPUMEHTAJIBHBIX 3a1a4 110 TeMe "CrnupTsl U
¢benoms"

54 CucreMaru3anus u 0000IIeHHE 3HAHUH 110 TEME




55 KonTtponsnas padora Ne 6 "Cruptsl. @enoi."
ANBJIETHIBI 1 KETOHBI: DJIEKTPOHHOE CTPOCHUE

56 | KapOOHWIIBHOM IPYIIIBI; TOMOJIOTHUECKUE PSIbI,
obmiast hopmysa, U30MEpHUsi 1 HOMEHKJIATypa

57 AJbAeTuibl ¥ KeTOHBI: (PU3MUECKHE CBOMCTBA;
peaKIuy MPUCOSTUHCHUS

58 Peakinu okuCICHHS 1 KAYECTBEHHBIC PEAKITHH
QJIBJICTHJIOB U KETOHOB

59 CriocoObI MOJTyYeHUs AJTbJICTHIOB U KETOHOB
OIHOOCHOBHEIE TpeCbHBIC KAPOOHOBBIC KHCIIOTHI,

60 | 0OCOOEHHOCTH CTPOCHHS MX MOJIEKYI,H30MEpHs H
HOMEHKJIATypa,(hu3HuecKrue CBOHCTBA

61 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 Oco0eHHOCTH CBOICTB MypaBbHUHOU KUCIIOTHI.
Mmuoroo6pa3ue KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U

63 apOMaTHYECKUX KapOOHOBBIX, JUKAPOOHOBBIX,
THUIPOKCUKAPOOHOBBIX KHCIOT. [IpencTaBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 CriocoObI MoTy4eHus1 ¥ IpUMEHEHNE KapOOHOBBIX
KHCIIOT

65 [TonsaTHE O MPON3BOIHBIX KAPOOHOBBIX KHCIIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN Psijl, 00IIast
(dbopmyna, n30MepUs 1 HOMEHKIIaTypa

67 dusnveckrue 1 XMMUYECKHE CBOMCTBA A(UPOB
Pemenue pacu€THbIX 3aa4: [0 YPaBHEHUIO

68 XUMHUYECKON PEaKIiy, Ha ONPEICIICHHE
MOJIEKYISIpHOHM (hOpPMYJIbl OPraHMYECKOTO BEIIECTBa
[IpakTueckas pabota Ne 3. Pemenue

69 AKCIIEPUMEHTAJIbHBIX 3a71a4 1o Teme "KapOboHoBbIe
kucioThl. CioxHbie 3pupbr"”

70 XKupsl: cTpoenue, pusndeckue U XUMHYECKUE
CBO¥CTBa (THAPOIIHU3)
Oco0OeHHOCTH CBOMCTB KUPOB, COJIEPKAIITNX

71 OCTaTKH HeTpeIeIbHBIX KUPHBIX KUCIOT. JKUpHI B
pHUpoJie
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX

72 Motoree feiicteue. [IoHATHE O CHHTETUYECKIX
Motorux cpeacteax (CMC)

73 I'eneTnyeckas CBsI3b YII€BOJAOPOIOB U

KHCJIOPOACOACPKAUX OPraHNYCCKUX BCIICCTB




74

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN

75 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TEME
Kontponsnas padora Ne 7 "KapOboHunbHbie

76 coenuHeHus. KapOboHOoBbIe KUCTOTHL. CIIOKHBIC
s¢upsL. Kupsr."
OO61rast XxapakTepUCTUKA YTIIEBOJIOB U

77 KJIaCCU(UKAIUS YIIICBOIOB (MOHO-, TU- U
MIOJIMCAXapH/Ibl)

78 Monocaxapuabl: GU3HYECKUE U XUMUICCKHEC
CBOMCTBa, HAX0XICHUE B TIPUPO,IE

79 [IpuMeHeHHe TITFOKO03bI, €€ 3HAUCHHE B
KU3ZHEICATCIILHOCTH OpraHu3Ma
Jlucaxapuiel: caxapo3a, MajibT03a U JIAKTO3A.

80 duznueckue U XuMuueckue corcrBa. Haxoxnenne
B MIPUPOJIC U IPUMEHEHHUE TNCAXaPHJIOB.

81 [Tonmcaxapupl: CTpOSHUE MaKPOMOJICKYIT,
(du3HYecKre U XUMUIECKUE CBOMCTBA, TPUMEHEHHUE

82 [TonsiTHEe 006 UCKYCCTBEHHBIX BOJIOKHAX
Perienne pacdeTHBIX 3324 Ha ONpeICTICHHUE HOJIN

83 BBIXO0/1a TTPOJIYKTA PEAKIIUN OT TEOPETUUCCKU
BO3MOKHOTO

84 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 Pa3eTy
KonTtponbHas padoTta Ne§ o teme

85 "Kucnopoaconepskaiiyue opraHudecKre
coequueHus"
AMWHBL: KITacCU(pHUKAIHS, CTPOCHUE MOJICKYJI,

86 obmas Gopmysa, U30Mepus, HOMEHKIATypa 1
¢du3nveckne CBOKWCTBA

87 XHUMHYECKHE CBOMCTBA aTM(PaTHICCKUX aMHUHOB

a8 AHWIVH: CTpOCHHE aHWJINHA, 0COOCHHOCTH
XUMUYECKUX CBOMCTB aHUJIMHA

89 CrniocoObl nosTyyeHus 1 IpUMEHEHHE aMUHOB
AMHWHOKHCIIOTBI: HOMEHKIJIATYpa U U30MEPHS,

90 ¢usnueckue cBoiictBa. OTaeNbHbBIE IPEACTABUTETN
0-aMHHOKHUCJIOT
XUMUYECKUE CBOMCTBA aMUHOKUCIOT. CHHTE3 U

91 TUAPOJIN3 NEeNTUA0B. bronoruueckoe 3HaueHue
AMUHOKHCIIOT.

92 benku kak mpupogHbIe TOTUMEPHI; CTPYKTYPBI
0enKoB

93 XUMUYECKUE CBOMCTBA OEIKOB




A30TCOIepIKaIe TeTEPOITUKINICCKIE
94 coeuHeHus. HyKIIenHOBBIE KUCIIOTHI: COCTAB, 1
CTpOEHUE U OMOJIOTHYECKAas POJIb
[Ipaktudeckas padora Ne 4. Pemenue
95 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME 1 1
" A30TCoIepKaIle OpraHnuecKre coeTuHeHns"
[TpakTudeckas padora Ne 5. Pemenue
96 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME 1 1
"Pacnio3naBanune OpraHMuecKuX CoeqMHEHUN"
97 KonTponsnas padora Ne 9 o teme 1 1
" A3oTCoIepKaIie OpraHnuecKre coequHeHns"
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYIISIPHBIX
98 COCIMHEHUH M METOJIbI MX CHHTE3a — 1
MTOJIMMEPU3AITUS U TIOJTMKOH ICHCAITUS
[Tnactmaccel. YTrimzarus u nepepadoTka
99 | mnactuka.lnacToMephl:HATYPAIBHBIN U 1
CUHTETUYECKUN Kayuyku.Pe3una.
10 BonokHa: HaTypaibHbBIE, HCKYCCTBEHHBIE,
0 cuHTeTHYecKue. [lomumephl crienuanbHOTO 1
Ha3HAYCHUS
10 [Ipaktuueckas padota Ne 6. Permenue
1 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 1
"Pacno3HaBanue miacTMacc ¥ BOJOKOH"
10
5 Hrorosas koHTpoJIbHAs paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 6
11 KJIACC
N KoauvecTBo yacos
Tema ypoka Konrpoabnsie | IIpakTuyeckue
n/n Bcero
padoThI padoThI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XUMHUYECKUN 3JIeMEHT. 30TOTIbI
5 CTtpoeHue IeKTPOHHBIX 000I0YeK 1
aTOMOB, KBAaHTOBBIE YHCIIA
3 Knaccudukanus XuMHUYECKUX 1
3JIEMEHTOB (S-, pP-, d-, f-3;1eMeHThI)
4 Pacrnipenenenue 31eKTpOHOB IO 1
aTOMHBIM OpOUTATISIM




DNeKTPOHHBIE KOHPHUTYpALUU
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUU

DNeKTPOHHBIE KOHPHUTYpALUU
HMOHOB. DJIEKTPOOTPULIATEIIBHOCTD

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. Y.
MenneneeBa, CBI3b C
COBPEMEHHOM TEOpUEN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIIEMEHTOB U
00pazyeMbIX UMH MPOCTHIX U
CJIOKHBIX BCUICCTB I10 I'pyImiIiaM 1
nepuoaam

Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

10

Buaer xXuMHudeckoil CBsI3H.
MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXMOJIEKYIISIPHBIC
B3aMOJEHCTBUA

11

BanenTHOCTS 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBs3b
AIEKTPOHHOU CTPYKTYPBI MOJICKYIT
C UX TE€OMETPUYECKUM CTPOCHUEM

12

Hpe,[[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAMHECHUAX: COCTAaB U
HOMCHKJIaTypa

13

BeniectBa MOJICKYJIAPpHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumnsl KpUCTAJUIMYCCKUX PCIICTOK
H CBOMCTBa BCIICCTB

14

IloHsATHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOUIHBIX
pacTBopax

15

HcTuHHBIE pacTBOPBI:
HACBILLEHHBIE U HEHACBIIICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapatsl

16

CrniocoObI BeIpaXKeHHS
KOHIICHTpAllUU PacTBOPOB




17

Pemrenne 3ama4d ¢ MCHOIb30BaHUEM
MOHSITHH "MaccoBas JOJIS
pacTBOpPEHHOTO BemecTna,
"MoJIsipHasi KOHIEHTpaus"

18

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYeCKUX BEIICCTB

19

Cucremarusanus 1 00001IeHne
3HAHUH 110 TEME

20

KonTposnsHas paboTa o Temam
"CrpoeHue aroma.
[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX dyeMeHToB J1. 1.
Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpas3me
BemecTB"

21

Knaccudukanus xumMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OpPraHNYeCKON XUMHH. 3aKOH
COXPAHEHUS MacCChl BEILIECTB;
3aKOH COXPaHEHHUS U MPEBPALICHUS
SHEPIrUU MPU XUMHYECKUX
peaKuusx

22

Tennossie 3 (HEKTH XUMUUYECKUX
peakuuii. TepMoxuMudeckue
ypaBHEHUS

23

Brrunciaenus mo YPpaBHCHHUAM
XUMHUYCCKUX peaKHI/IfI u
TEPMOXUMHUYCCKUM YPaBHCHUAM

24

CKOpOCTh XMMUYECKON peaKIuu,
€€ 3aBUCUMOCTb OT Pa3IMYHbIX
¢dakropos. Katanus u
KaTaJan3aToOphI

25

['oMoreHHbIe U reTeporeHHbIC
peaxiuu

26

[IpakTuyeckas pabora Ne 1 o
Tteme "BiusHue pa3nuuHbIX
(bakTOpOB Ha CKOPOCTh
XUMUYECKOHN peakuuu"

27

OO6patuMeble U HEOOpaTUMBIE
peaknuu. XMMHUYECKOe paBHOBECHE

28

[Ipaktuyeckas padora Ne 2 mo
Tteme "BinusiHue pa3nnyHbIX




(axTOpOB Ha MOJIOKEHUE
XMMHMUYECKOTO paBHOBecHA"

29

DNEeKTPOIUTHYECKAsS
nucconuanus. CHIbHEBIC U ClIa0bIC
3eKTpoJuThl. CTerneHb
JIACCOLIHAIIAH

30

HoHnHOE npon3BeneHuE BOIBIL.
Cpena BOAHBIX pacTBOPOB.
Bonoponusriit nokazarens (pH)
pacTtBopa

31

I'maponns coneit. Peakiuu,
MIPOTEKAIOIINE B pacTBOpax
AJIEKTPOJIUTOB

32

[IpakTnueckas padora Ne 3 no
TeMe "XUMHYECKHE pEeaKIVH B
pacTBOpax IEKTPOJIUTOB"

33

OKUCIUTEIIHLHO-
BOCCTAHOBUTEIIbHBIE PEAKIIAH.
Baxnaenmme oOKUCIUTENN U
BOCCTaHOBHUTEIIH

34

Meto IeKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OayaHca

35

DIIEKTPOJIN3 PACTBOPOB U
pacIuiaBoB BELIECTB

36

Pemenne 3aJlav pa3JIMYHbIX THUIIOB

37

Pemenne 3aJlav pa3JINYHbIX THUIIOB

38

Cucremaruzanus 1 00o01eHne
3HAHUU 110 TeMe " XUMUYECKHE
peakuun"

39

KonTtponbHas padoTa o teme
"Xumuueckue peakiuu"

40

[TonoxeHrne HEMETAIIIIOB B
[Tepuoanueckoit cucreme
XHMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus ux aroMoB. dusnueckue
CBOMCTBA HEMETAIIIOB

41

AJIOTpOIUST HEMETAIUIOB (Ha
pUMepe KUCIOPOIa, CepHl,
docdopa u yrnepona)

42

Bonopon: nonyuenue, gpusndeckue
U XMMHUYECKHUE CBOMCTBA. [ mapubl




43

l"asiorensl: HaXOKI€HHUE B
pUpoJie, COCOOBI MOTYUYEHUS,
¢bu3nvecKkue 1 XUMHUECKUE
CBOMCTBA

44

l'anorenoBonopoasl. Baxuenmue
KHCIIOPOACOepKaIlIne
COCIMHEHUS TAJIOTCHOB

45

JlabopaTopHbIe U TPOMBIIILICHHbBIE
CIIOCOOBI TIOJYYCHHSI TaJIOTCHOB.
[IpumeHeHne raJoreHoB U UxX
COEJIMHEHU I

46

[IpakTnueckas padora Ne 4.
PCHICHI/IC BKCHepI/IMeHTaJ'H)HBIX
3aga4 o teMme "["amoreHsr”

47

Kucnopon: mabopatopHbie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJtyueHusi, Gpuznyeckue u
XuMudeckue csorcra. O30H.
[IpumeHeHne KucIOpoaa U 030Ha

48

OKcupl M IEPOKCHIBI

49

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

50

Cepa: HaxOKJI€HUE B PUPOJIE,
crocoObl MoJy4deHus, PU3NIECKue
Y XMMUYECKHE CBOWCTBA

o1

CepoBoiopo, Cynb(u bl

52

Kucnopoaconepxaiue
coenuHeHus cepbl. OCOOEHHOCTH
CBOMCTB CEpHOM KUCIIOTHI

53

[TpakTrueckas padota Ne 5.
Pemenne skcniepuMeHTAIBHBIX
3aga4 no teme "Cepa u e€
coequueHus"

54

A30T: HaX0XJICHHE B IIPUPOJIE,
CHOCcOObI MOTy4YeHHUs, PUINIECKHE
1 XUMHAYECKHE CBOMCTBA. AMMHMAK,
HUTPUIBI

55

Kucnoponconepxamue
coequHenus azora. OCOOEHHOCTH
CBOMCTB a30THOU KUCJIOTHI

56

IIpumenenue a3ora u ero
coeIMHEeHUH. A30THbIE y100peHus

57

docdop: HaAXOkKAECHUE B IPUPO/IE,
crnocoObl MOJTy4YeHus1, GPU3NIeCcKue




U XUMHUYECKHE CBOMCTBA.
®ocounst u pochun

58

Oxcunsl hocdopa,
(docdopcoepkanue KUCIOTHI.
Conu pochopHO# KUCTOTHI

59

[Mpumenenne pocdopa u ero
coequaenuit. @ochopHsie
ynoOpeHus

60

[IpakTtuyeckas padora Ne 6.
Pemenne skcriepuMeHTaIbHBIX
3aj1a4 1o Teme "A30T u pocdop u
UX coeMHeHus"

61

VYraepoa: HaXxoXKIEHUE B IPUPOJIE,
AIJIOTPOTIHBIE MOJU(PUKALINY;
(buznueckue 1 XuMu4ecKue
CBOMCTBA, IPUMEHEHNE

62

Oxcup yrnepona(ll), okeun
yrinepoaa(lV), yronbHas Kuciora u
eé€ comu

63

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

64

Kpemuuii: HaxoxaeHue B IPUPOJIE,
crocoObI OJTyueHus, PU3NIECKHe
1 XMMUYECKHE CBOWCTBA

65

Oxkcun kpemuans(1V), kpemHueBas
KHCJIOTA, CUIINKATBI

66

[IpuMeHeHre KpeMHUS U €ro
coequHenuii. CTeKIIo, ero
MOJTy4YCHHUE, BUIBI CTEKIIA

67

Pemenne 3aJlav pa3JINYHbIX THUIIOB

68

Cucremarusanusa 1 00001IeHne
3gaui o teMe "Hemeramip"

69

KonTtponbHas padoTa o teme
"HemeTtamnsr"

70

AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKLUs OMIMOOK

71

[TonosxeHne MeTayIOB B
[Iepuonnueckoii cucreme
XUMUYECKUX JIEMEHTOB.
OCoOGeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIoB




72

OO6mue Gpuznyeckue CBOMCTBa
MeTaiuioB. [IpuMeHenne metauon
B OBITY M TEXHUKE

73

Crnnasel metamuioB. Kopposust
METaJJIOB

74

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

75

DNEKTPOXUMHUYECKUN Psifl
HanpspkeHui Metaios. OO0mmue
CHIOCOOBI TIOJYYCHHSI METAJUIOB

76

OO6mrast XxapakTepuCTUKa METAILIIOB
|A-rpynnsl [lepuonnyeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.
Harpuit n kanuii: nony4yenue,
(uznueckne 1 XuMU4YeCcKHue
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH

77

OO6mras xapakTepuCTUKa METALIIOB
IA-rpynnst [Tepuoauueckoit
CHUCTEMBI XUMHYECKHX JIEMEHTOB.
Marnuii 1 KaJIbIIuii: MOJy4YEHHE,
(buznyeckue 1 XuMu4ecKue
CBOMCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB U X COCTUHECHUN

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHCHHS

79

AJIOMUHHI: TTOTy4YEHHUE,
(buznuecKkue U XuMU4ecKue
CBOMCTBa, IPUMEHEHUE

80

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI alTFOMUHUS,
WX IPUMEHEHUE

81

Pemenue 3amgau Pa3JIMUHbIX TUIIOB

82

[IpakTuueckas paborta Ne 7.
Pemrenne skcnepuMeHTAIBHBIX
3a7a4 1o temMe "MeTaiuibl IJIaBHBIX

noarpynm"

83

OO11ast XapakTepUCTHKA METAJIIOB
no6ouHsIx noarpymi (b-rpymm)
[leprnoanyeckoit cucTeMbl
XUMUYECKUX JIEMEHTOB




84

dusznueckue 1 XUMHUYECKUE
CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX IPUMEHECHUE

85

Baxkueiiue coemuHeHUa
Maprasia. [lepmanranar kanus,
€0 OKHCJINTEIbHBIE CBOMCTBA

86

CDI/I?:I/I‘-IGCKI/IC U XUMHWYCCKHUC
CBOMCTBA K€JIe3a U €T0
coenuHeHui. Ilomyuenue u
MIPUMEHEHHE CIIJIaBOB kKeje3a

87

duznueckue 1 XUMHUYECKUE
CBOMCTBA MEJIH M €€ COSIMHCHUM,
X IPUMCHCHHUC

88

duznyeckre 1 XUMHUYIECKHE
CBOIICTBA ITMHKA U €TI0
COEIMHEHUH, X TPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

89

[Tpaktudeckas padora Ne 8.
Perrenune skcriepruMeHTaIbHBIX
3a7a4 1o teme "MeTaibl
MOOGOYHBIX MOy

90

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

91

O00011IeHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1mo TeMe
"Metamisr"

92

KonTtponpHas padoTa o teme
"Metamisr"

93

AHalu3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMHUOOK

94

Ponp xuMuu B o0ecIieueHuN
YCTOP'I‘II/IBOFO Pa3BHUTHA
yenoBedecTBa. [lonsaTue o
HAaYYHbIX MCTOJAAaX UCCICAOBAHUA
BCIICCTB

95

HayuHble NpUHLIKITEI OpraHU3auH
XMMHMYECKOTO ITPOU3BOJICTBA.
IIpomblnIeHHBIE CTIOCOOBI
MIOJIy4EHUS BaKHEHNIIINX BEILIECTB

96

XHUMHYECKOE 3arpsA3HCHUC
oxpymalomeﬁ CpCAbl U €ro
IOCIICACTBUA

97

Xumus u 3J0pPOBBEC UCJIOBCKA.
.HeKapCTBeHHLIe cpeacTBa




Xumus nuiy. Poins xumun B
98 o0ecIIeueHNH MUIIEBON 1
0€e3011acCHOCTH

99 KocMmernueckue u nappromMepHbie

cpeacTBa. beiToBas xuMus

XHUMHS B CTPOUTEIIBLCTBE.
100 Baxwneiimme cTpouTeabHbIE U 1
KOHCTPYKIIMOHHBIC MaTepHAIIbI

XHMHUS B CEIBCKOM XO35IHCTBE.
101 Opranuyeckrie 1 MUHEpAJIbHbIE 1
yaoOpeHust

Cucremarusaius 1 00001IeHne
102 H H 1

3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102 4 8

YYEBHO-METOANYECKOE OBECITIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Xumus, 10 xkmace/ IN'abpuensa O.C., Octpoymos N.I'., CnagkoB C.A., AKIinoHEepHOE 001IECTBO
«M3narenbctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

Meroaudeckoe Tmocobue i yuutens. Xumusa (YriyOJieHHBIH — ypoBeHb).Peanuzanus
TpeboBannii DPI'OC cpemHero obOmero oOpa3oBaHus. HTEpakTUBHBIE BUPTYaIbHBIC
nabopaTopHble U TpakTU4Yeckue padoThl Ha YIrIyOJIeHHOM YpPOBHE CpEAHEro OOIIero
obpasoBanus. Xumus. content.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/10



