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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom KoHuemniuu mpernomaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiuzyeMoe B YCIOBHUSX AUPPEpEeHIUPOBAHHOTO, NPOGUIBHOTO OO0Yy4YeHHs, IPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJeH, cofepKaHus, pe3yIbTaTOB 00y4YeHHs U TPEOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH()OPMALIMOHHO-METOINYECKas, peanu3alus KOTOpoll oOecrneynBaeT MOIydYeHHE

IPEJICTaBICHUS O LIESAX, COAEPKaHUU, OOILIel cTpaTeruu OO0y4deHHs, BOCIMTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;
® OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas MpPeayCMaTPUBAET ONpe/esIeHNe: MPUHIUIIOB
CTPYKTYpPUPOBAaHUS U  TIOCJIEJOBAaTEIbHOCTH H3Y4EHHUs y4eOHOro Marepuana,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTepUCTHK; MOAXOA0B K (POpMHUpPOBAHUIO
COJIep/KaTeIbHOM OCHOBBI KOHTPOJII M OLIEHKHM 00pa30BaTENIbHBIX JIOCTHXKEHUMN
o0yJaroImuxcst B paMKax UTOTOBOH arrecTanuu B (opMe €IUHOI0 TOCyAapCTBEHHOTO
DK3aMEHa 10 XUMUH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® yCTAHABJIMBAaET MHBAPUAHTHOE MPEIMETHOE COJIepkKaHue, 00s3aTenbHOe Ui U3yUeHUs B

paMKax OTJIEIBHBIX npodunei, IIpEeAYCMaTPUBAET pacrnpeneieHue u
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca,

e TaT MPHUMEPHOE paclpesielieHne y4eOHOTO BPEMEHH, PEKOMEHIIYeMOTO UIsl M3y4YCHUS
OTJICTHHBIX TEM;

e [Ipe/yIaraeT MPUMEPHYIO TTOCIIE0BaTEIbHOCTh H3YUYEHHUST YIeOHOTO MaTepraia ¢ y4éToM
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX i MEKIIPEIMETHBIX CBSI3CH;

® 1a€T METOJMYECKYI0 HWHTEPIPETAMI0O UeNed ¢ 3aJad H3YYeHUs MpeaMera Ha
yrayOnEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CPETHETO
o0rmrero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKN TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs



(JIMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOmIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
IIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mlero obOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MPpousi 00ydIeHHUS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIHEAYIOLUIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO TNPEUMYIIECTBEHHO Ha paclIMpeHue u
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHUYECKOT0 00pa30BaHus B OpraHu3anusix mpodeccruonanbHoro oopaszoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAJILHOTO Pa3BUTHsI 00yUaroluXcs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCHUTIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitoliuMu  nipeMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHMS SIBISIOTCA
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nE€HHOrO ypOBHEHN U3yUeHUS MpEeaMeETa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUHM IOJIy4aeT ONPENEIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKHX DJIEMEHTax U
CBOWCTBaX MX COEJMHEHUN HA OCHOBE PACIIMPEHUs U yriIyOJeHHs MpPEeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJIEMEHTOB  0Oa3MpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUNOB peakuil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN



CITOCOOHOCTH COEIMHEHUN yJIEIsIeTCsl 0c000€ BHUMAaHHUE BOMPOcaM 00 3IEKTPOHHBIX dhdexTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel cucTeMe MpeIMeTHbIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHMHUKO-(DH3MYECKOro
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipy u3yyeHum mnpenMera B JaHHOM cly4yae aklEHT OylneT cielaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HKE: aTOMHO-MOJICKYJISIpHAsl TEOpUs
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.

B 10 e Bpems B cofep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OHOIOrHUecKOro nmpodus
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60J1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTUYECKOW CHCTEMbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHUS CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Yy4eOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0mactell «EcTeCTBEHHO-HAYUHBIC ITPEIMETHIY,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpu uzyyenun yuyeOHOro mpeamera «XHUMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PemieHue 3Toil 3aiaun Ha yriayOlIE€HHOM YpOBHE M3y4YeHUS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:

¢ hopmupoBaHUE TPEICTABICHUN: O MAaTEPUATHLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX H

MO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O MECTE XMMHH B CHUCTEME €CTECTBEHHBIX HayK U
e€ Bemymei posm B 00eCleYeHUH yCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B dbopmupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYpHI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IIPHPOTHON CpPEJIe;
® OCBOCHUE CHCTEMBl 3HAHUM, JIEKAIMX B OCHOBE XHMHUYECKOW COCTaBISAIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHITHH, 3aKOHOB H
TEOpUN XWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUICCKHX
peaKIuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpAX M JAHUCIEPCHBIX CHCTEMax, 00 00mmx
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;
e hopMupoBaHre y OOydYalONIMXCS OCO3HAHHOTO IMOHMMaHHUS BOCTPEOOBAaHHOCTH
CUCTEeMHBIX XHUMHYECKHX 3HAHUM JUisi OOBSCHEHHS KIIOYEBBIX HACH U mpobiem
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COBPEMEHHOM XUMHUU, A7 OOBSCHEHHS M MPOTHO3WPOBAHMS SBICHHUHA, HWMEIOLINX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO peEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0e30MacHOCTH MOCEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM AEATEILHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHMYECKHM HIPOU3BOACTBOM, HCIIONB30BAHHUEM U IepepadoTKOn
BELIECTB;

e yriyOJeHre TMpEeACTaBIEHUNH O HAyYHbIX METOJax TIO3HAHMS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABIICHUN, MMEIOIIMX MECTO B MPUPOJE, B NPAKTHUUECKON MAESITEIbHOCTH H
MOBCE/IHEBHOM JKHU3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yriayO0iIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE 1IeNU U 3a/1a4H, KaK:

® BOCTIUTaHUE YOSKAEHHOCTH B MO3HABAEMOCTH SIBIICHHUI MPUPOJIBI, YBaXKEHUS K MPOLIECCY
TBOpUYECTBAa B OO0JACTH TEOPETUYECKUX U MPHUKIAJHBIX MCCIEAOBAaHUN B XHMHHU,
dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH;

®pa3BUTHE MOTHBAIMM K OOYYEHHIO W MO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEYEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyvarouuxcsi,  (QOpMHUpOBAaHME Yy  HHUX  CO3HATEIBHOIO  OTHOLIEHUSA K
caMoO0pa30BaHUIO M HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUTHOMN
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e popMHupoBaHHME YMEHHII W HaBBIKOB PAa3yMHOTO MPHUPOJOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KYJIbTypbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIOJNE3HOU
DKOJIOTUYECKOH JESATENBHOCTH.

OOmee 4uCiIO YacoB, NMPEIYCMOTPEHHBIX I M3Y4YE€HUS XMMHUU Ha YIIIyOJ€HHOM YpOBHE
cpenHero obmiero obpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 vaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHUE aroMmMa YIJIepoJa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUSA.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
opranuueckux BemiecTs. [lonstue o cBOOOJHOM paauKalie, HyKJIeopuiie u 3eKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHBIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIBl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. JNEKTPOHHBIE 3(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKUX BELIECTB W MaTepUallaMyd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonoruueckuii psii ajakaHoB, oOmiast (Gopmysa, HOMEHKJIATypa U M30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, THPOJIM3a, KpekuHra, ropeHus. [lpencraBieHne o MeXaHU3ME peakUuil
PaIUKAIBHOIO 3aMEILECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB MajblX (IIMKJIOMPOMNAH, IUKIO0yTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-TMOPHIM3aIUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IIPUCOCIWHEHHMsS, 3aMEIICHHS B 0-
IIOJIO)KEHUE TIpU JBOMHOM CBSA3M, NOJUMEpU3alMM M okucieHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! MOTYUYEHUS M IPUMEHEHHE ATKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsikEHHbIX aueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelIeHus B OCH30JIbHOM KOJIBLIE W YTJICBOJOPOJHOM paJAMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTHM XHMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(dTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJlOTeHIPOU3BOJHBIX YIVIEBOJOPOJIOB. Peakiuu 3amMerneHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LHMHKOM. [IoHsATHE O METaloOpraHM4ecKUX COCIUHEHUSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
(¢u3nUecKuXx  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peaklIuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJIOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKomiieHHe ¢ Kosuekiusmu «Hedptb» u
«YT0JIb», MOIETUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U TaJOrE€HIPON3BOAHBIX YTIEBOIOPOAOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHHEe MOJEKyl (Ha MpUMepe MeTaHoJla U
sTanona). ['omonoruueckuii ps, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUS.
®u3nyeckue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHsle CBA3M MeEXny
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMO/JICHICTBHE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU Kuciotamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CriocoObI ostyyeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (PU3MUECKUX U XUMUYCCKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklysi Ha MHOroaTOMHbIe cnupThl. [IpeacTaBienne o MexaHusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonornyeckue psapl anbIerua0B M KETOHOB, oOmas dopmyia,
M30MEpPUS M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHUCTIOT. XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakius dTepudukaiuu, peakiuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEB8As, JUHONEH08ds KHCIOThL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['oMonornueckuit psa, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HEMPEAETbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyicaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, Trajakrosa, pubo3a, Ie30Kkcuprbdo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxaposa, MajabTOo3a M JakTo3a. BoccTraHaBiIuBaroue U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmajia, TJIUMKOT€Ha U LeUiofo3bl. (PDu3nyeckue CBOMCTBAa Kpaxmajga M IEJUTH0JI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJIbI M3YUEHHUsSl BEIECTB M HMX IPEBpallleHUi: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPHUAIOB), KAUECTBEHHbIE PEaKlU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue kKpaxmana C MOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHueCcKue; MepBUYHbIC, BTOPUUHBbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
AMHUHOB C a30TUCTON Kuca0TOM. CoM aJKUIIaMMOHHS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucinotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHEHUH, pEaKIus IOJIHKOHICHCAIUH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIE PEaKIUH Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpraHUYECKUX COECIUHEHUID.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPHU3AIIUs U MOJIMKOHCHCAIINS.

[TonumepHbIe MaTepHallbl. [Tnactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuykd (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3zHaueHUs  (TedsoH, KeBiap, dSJIEKTPONPOBOJSIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).

OKCHIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHUE C
oOpa3uaMu TNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, C o0Opasuamu
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IIacTMacc, KaydykoB M pE3HHBI, pelleHre SKCIEepUMEHTAIbHBIX 3a7ad [0 TeMe
«Pacrmo3HaBaHue MIaCTMACC U BOJIOKOH).

Pacuérnble 3anaum.

Haxoxnenue MoiexyasipHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJIEKYJISAPHOU (OPMYIIbI OPraHHYECKOTo
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) TPOYKTOB PEAKIIUU W/WIM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBOMNCTB WJIM CIIOCOOOB MOJIy4YEHUS,
orpeziesieHUe JI0JIM BIXOJA MPOYKTa peakluu OT TEOPETUUECKH BO3MOMXHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHUIA, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBICHUE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKarus, HAOIIOIACHWE, M3MEpPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIeJTUPOBAHUE.

Ousuka: Marepusi, aroM, 5SJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, IHEPreTHdecKHid
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIMYHHBI,
SIMHHMIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEpOTPO(HBIA THUIT NMUTaHUSA, OpokeHue, (HOTOCHHTE3, JbIXaHUE, OCIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUTHBO.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHNYECKAA XUMMUSA

TeopernyecKkue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH aneMeHT. M3oronsl. CTpoeHNe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOLYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB I10 ATOMHBIM OpOMTANSIM. OJIEKTPOHHBbIE KOH(QUIypaluHd aTOMOB 3JIEMEHTOB
NEepBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XHMHYEeCKuX diaeMeHToB [[.I.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AIIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIOKHBIX BEIIECTB IO TIpymdrnaMm u
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckasi cBsI3b. BUabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEprus
U [uHa cBs3u. [lonsgpHOCTh, HaNpaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU CcBsi3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACHCTBUS.
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BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MPUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. THIBI KPUCTAUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpalus. HacelllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarus XuMIYECKUX PeaKifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuun. Katanus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBIIEHUE M KOHILIEHTPAIlMU BEIIECTB, ydacTBYOmUX B peakiuu. [Ipunimun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  2eKTpoiuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHCIUTENb |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METO/Jbl HM3YYEHHs BEIIECTB W WX TMPEBpAICHUN: pa3JIokKeHUe
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS PAa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOpObl. BakHeime KHUCIOPOACOAEpIKAIINE COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.
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Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA M TMPUMEHEHHE Kuciaopoga W o030Ha. OKcuabl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOWCTB CEpHON KHCIOTHL. llpuMeHeHue cepbl U &
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL [IpriMeHeHMe a30oTa W ero coeAuHEHU. A30THBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpHUpoje. AJIOTporHble Moaudukanuu. Ddusmdeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle  HaHOTPYOku. [IprMeHeHHe MpOCTBHIX — BEIIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coeauHenuii. CTEKII0, €ro Moy4YeHne, BUIbI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYCCKUA psiA  HampspDKeHWid  MeTayuioB.  OOmme CrmocoObl  MOJTyYeHUs
METAJUIOB: THAPOMETAILTYPTHS, TUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOoppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusndeckue U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogndeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii u KanblMii: mModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomartbl, UX OKUCIUTEIHHBIE CBOICTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEbHBIE CBOWCTBA.
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DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHHue cepwl, Gocdopa, kene3a, MarHUs B KUCIOPOJE, U3Yy4EHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHbIC PEAKIIMK Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coennuHEHH», «A30T U Pochop U UX COCTUHEHU», «MeTallIbl TIaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Posib XuMuu B 00€CTIeUeHUH SHEPTETUUECKOM 0€30MMacCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBumiia 6e3omacHOTo
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

Xumus B CEIHCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpAIbHBIC YA0OPEHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMaA, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOW JOJEH PAacTBOPEHHOTO BENIECTBA, MACCOBOW JIOMM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

13



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(PUKALUSI, TEePUOJUIHOCTh, HAOMIOJECHNE, HW3MEpEHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYECKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIECHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTABUTh LIEJIU M CTPOUTH KU3HCHHBIE
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMHUS» OTPaXKaroT cHOPMHUPOBAHHOCTD
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIMMKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M IMO3HABATENbHbIX 33124, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHaIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKUMH SIBICHUSMH, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BoCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00PA3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOIIOIL30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B pEIICHUH TI00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHUsI 1e71aTh 000CHOBaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPA
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHUBEpcaJdbHble  y4yeOHble  JedcTBus  (TMO3HaBaTeJbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOy4alolIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBHS B IO3HABATENBbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAaHUU HpI/IéMI)I JJIOTUYCCKOI'O MBIIIJIICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIICCTB U XUMHNYCCKHUX peaxunﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,
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IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIC)
MOJIeINH, TPe0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
XUMHYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh HAa3BaHHbIE MOJEJbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METO/I0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEaKIIHiA;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUA, MHCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIHOTO IUIAHWPOBAHUS M TIPOBEICHHS YYEHUUYECKHUX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACTaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHHMS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBAThH €€ JTOCTOBEPHOCTH M HEITPOTHBOPEUYHBOCTH;

dbopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM U1 BBITOJIHEHHsI yU€OHbIX 3aay ONpeeIEHHOIO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIOJIb30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XUMHUYECKON
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIe ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

KoMMyHUKaTHBHBIe yHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMOM TeMbI B XOJI€ TUAIOTra W/IIIU JUCKYCCHUH,
BBICKA3bIBaTh UieH, OPMYITHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATH C HpCSCHTaHHeﬁ PE3YIbTATOB IM03HABaTCIILHOM ACATCIIBHOCTH, IMOJIYYCHHBIX
CaMOCTOATCIIBHO WJIX COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XUMHUYCCKOTI'O
9KCIICPUMCHTA, HpaKTI/I‘{eCKOﬁ pa60TBI IO HCCICAOBAHUIO CBOMCTB HN3y4acMbIX BCHICCTB,
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peanu3anuy y4yeOHOro NpoekTa, M (POpMyaHpoBaTh BBIBOJBI IO pE3yIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUI MyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

PeryasitTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JIEATEIHHOCTb,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/iaraeMblii alITOPUTM JICHCTBHI TIPU BBIIIOJHCHUU YYEOHBIX W HMCCIIEOBATEIbCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JCSITEIHPHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YIriyOinE€HHOM YpOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTro mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHHA, BUBI JIEATCILHOCTH 10 MOJTYYCHUIO HOBOTO 3HAHHS U TPUMEHECHUIO
3HaHUN B Pa3IIMYHBIX y‘-I€6HI>IX CUTyallusiaX, a TaKKC B PCAJIbHBIX JXWU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 10 XMMHHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJIICHBI I10
roJiaM U3yueHHUsI.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUH YCTONYMBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelIeHrur MPOoOJIeM IKOIOTUYECKOM, SHEPTeTUYECKOW M MHINEBON O€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIEUEHUU
palMoOHAIBLHOTO MPUPOIONOJIB30BaHUA, B (DOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeNoBeKa, a TakKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOMU Cpele;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MMOHATHA — XHUMHYECKHH DJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000710YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, MOH, MOJIEKYyJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENBLHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O00BEM, YIJIEPOJIHBIA CKEJET,
GyHKIMOHATBHASA TPYIIA, paJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHAas (TeOMETpHUYEecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEpIKALINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISPHbBIC
COCTMHECHUS; TEOPUH, 3aKOHBI (mepuoandeckuid 3akoH J[. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsSI MacChl BEIIECTB, 3aKOH
COXpAaHEHUSI M TMPEBPALEHUS DSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAaHHUS
MPUYMHHOCTH M CHUCTEMHOCTHM XHWMHYECKHX SIBJICHUM; TPEIACTABICHUS O MEXaHU3Max
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XUMHYECKHX peaklUuid, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKYJlaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTri, opueHTanTsl | u |l pona); dbakronoruueckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM UCIOJIb30BaHUHU BAXKHEUITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON J[eATeNbHOCTH YEJIOBEeKa, OOIIMX HAy4YHbIX MPUHIHUNAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IEPEePadOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMECHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTAaHABIIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHUX COECIMHEHUI;

c(OPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTABJICHUS! MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpplBaTb HX  CYIIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUH  IOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OajaHca 3THX pEaKIWW, peakuil HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAIIC)KHOCTh U3YUYCHHBIX OPraHUIECKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUI  OTACTBHBIX MPEJICTaBUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJYOJI,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, aleTajbJeru]l, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, aHUIIUH, TUBUHUJ, U30IMIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c()OPMUPOBAHHOCTh YMCHHS ONPEACIATh BHUJ XHMHUYECKOW CBS3HM B OPraHUYECKHX
COCIMHEHUSX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHUS TEOPUU CTPOSHHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAaHUYECKUX BEIIECTB:
QIKaHOB, IHWKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHUPTOB, ANBJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH 1 aMUHOB, aMHHOKHUCIIOT, OEITIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHUPOBAHHOCTh yMEHHS TOATBEPXJAaTh HAa KOHKPETHBIX TIPHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKHX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (G- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HaONIOICHWH, W3MEPEHUH, MOJCIHPOBAHUH, OKCIEPUMEHTE (pealbHOM |
MBICJICHHOM) ¥l YMEHUS IPUMEHSTH YTH 3HAHWSI,
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COPMHPOBAHHOCTh ~ YMEHHUS INPUMEHSATb OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMaTH3alluiO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MMOHATUAMHU U
IpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0ojiee  OCO3HAHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpraHMYECKON XUMHUHU IJis1 OOBSCHEHUS U IPOTHO3UPOBAHUS SBICHUM, HMEIOLUIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

Cc(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmysraM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJIIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
HKOJIOTHYECKOW O0€30IMacHOCTH IOCIEACTBUS OBITOBOM W MPOM3BOJACTBEHHON JESITEIBHOCTH
YeJI0BEKa, CBA3AHHOM C mepepadOTKOI BeIleCTB, HCMOIb30BaTh IOJYYEHHbIE 3HAHUS Ui
HPUHATHS TPAMOTHBIX PEIIeHUH MPOoOIeM B CUTYaUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (IIOJTyYEHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIIEBONOPOAOB Pa3jIMYHBIX KJIACCOB M  KUCIOPOJCOJEPIKAIMX OpPraHMYEeCKHX BEUIECTB,
pelleHHe HSKCIEePUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofeHreM IMpaBuwil 0Oe3omacHOro oOpallleHuss C  BElIecTBaMU U JIaDOpaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HCCICIOBAHUS, MPEICTABIATh B pa3nu4yHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

cOOIIO/IaTh MPaBHJIA HKOJOTHYECKH II€JIECOO0Pa3HOTO IMOBENEHHS B OBITY W TPYIOBOMH
JESTEIbHOCTH B IIEJIIX COXPAaHEHUS CBOEro 37I0pOBbS, OKpYXAroUled NpUpPOAHON cpeabl U
JOCTHKEHUS €€ yCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOI'O JEWCTBHUS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMas cMbIci noka3arens [T/1K;

AHAIM3UPOBATh  1€1€COO00pPa3HOCTh  NPUMEHEHHsS]  OpraHMYeCKHWX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JI3a,;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPpUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uHoOpMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOM
3aJa4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHMsS Kypca «OOmass W HEOopraHuyeckas XUMUS»
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEICTABICHUIA: O MAaTEpHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U TI03HABAa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK M €€ pojiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHS, B PELIEHUH MPOOJIEM 3KOJIOTUYECKOMH,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECINEYEHUH  palMOHAIHLHOTO
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IPUPOONOIL30BAHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO U IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-atoMHBIe OpOHMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'HMOpHIM3aLus
aTOMHBIX OpOuWTasNel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBQJIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTa/NIM4ecKasl peléTka, XUMUYecKas peakius, PacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIMTHI,
NIEKTPOJIUTUYECKAs  JUCCOLMALUsA, CTENeHb JUCCOLMAllMM, BOJOPOJHBIM  IOKa3arelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOH
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TE€OpUs 3JIEKTPOJIUTUYECKOU
aucconyanuy, nepuonndeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHMsI Macchl BELIECTB,
3aKOH COXPAHEHMs U NPEBPAIIECHUS SHEPruM IPU XUMHUYECKUX PEAKLHMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKALME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH; COBPEMEHHBIC IPEICTABIECHUS O CTPOECHUHM BELIECTBA Ha aTOMHOM,
HMOHHO-MOJICKYJISIPHOM M HAJMOJIEKYJIIIPHOM YpPOBHSAX; NPEACTABICHUS O MEXaHHM3Max
XUMHYECKMX pEaKklUUi, TEepMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTIX MX
IpPOTEKaHHs, O XMMHUYECKOM pPaBHOBECHUH, pacTBOpax U  JIUCHEPCHBIX  CHCTEMAX;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M HPAKTHUUYECKOW JEATENbHOCTH 4YEJIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEpHbIE MPU3HAKY NOHATUN, YCTaHABIUBATh
UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS IPU ONHCAHUM HEOPraHUYECKHUX
BEILIECTB U UX MPEBpAIlEHUl;

c(OpMUPOBAHHOCTh YMEHHSI MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBICHUS
dbopMyn BEIIECTB MW ypaBHEHUM XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/CIBHBIX BEIICCTB;

c(OPMHPOBAHHOCTb YMEHUS OINPENIeNATh BJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBSI3W M THUMA KPUCTAJUIMYECKOH peméTku, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHMH: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHUYECKHE PEaKIMH M0 PAa3IUYHbIM MpHU3HAKaM (YUCIYy U COCTaBYy pPEardpyromux
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpyrHe); CaMOCTOSITENIbHO BbIOMpAaTh OCHOBaHUS U
KpUTEPUU JJIs KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHS pacKpblBaTh CMBICI THepuoguueckoro 3akonHa JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepmonmueckoin cucremst JI.U.
MenzeneeBa, UCIONB3Yys MOHATHS «IHEPIETUUYECKUE YPOBHM), «IHEPIETUUYECKUE MOJYPOBHMY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
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aToMa»; OOBSCHATh 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB XMMHMUYECKHX OJJIEMEHTOB M UX
COEQMHEHUH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. . MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS MX HJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTE yYMEHHUI: XapaKTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB Pa3JIUYHBIX KJIACCOB, NOATBEP)KIATh CYLIECTBOBAHME I€HETHYECKON CBA3U
MEX/ly HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuii;

c(OPMHUPOBAHHOCTb YMEHUS PACKpPbIBaTh CYIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPeCTBOM COCTABIICHHS 3JIEKTPOHHOI'O OajlaHCa 3TUX peaklHil; peakuuil HOHHOTO
oOMeHa INyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAaLIEHHBIX HOHHBIX YpaBHEHW; peakuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
ATIOMHUHHS);

Cc(OPMHPOBAHHOCTE YMEHUSI OOBICHATH 3aKOHOMEPHOCTU HPOTEKAHUS XMMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapakTep H3MEHEHUs CKOpPOCTU
XUMHYECKON PEaKIHU B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEHICHUS
XMMHUYECKOI'0 paBHOBECHUS II0]] BIMSHUEM BHEIIHUX Bo3zeicTBull (mpunuun Jle llarense);

c(OPMHPOBAHHOCTb YMEHUS XapaKTeprU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, OOILIMe Hay4HbIE MPUHIUIIBI
XUMHYECKMX HPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUST HEOPraHWYECKUX BEILECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHUS PUCK-T10JIb3a;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOAaxX HAyYHOI'O IIO3HAHUS SBICHUMN
OpUpOABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSATh 3TH 3HAHUSA NpU
9KCHEPUMEHTAJIbHOM HCCICIOBAaHUM BELIECTB M JJI OOBSCHEHHS XUMMUYECKUX SIBICHHH,
MMEIOLIUX MECTO B IPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATUSAMU U
NPEJICTAaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH PacuU€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpALMs»; MacChl BelleCcTBa WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOIO U3 YUYAaCTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALMHU; Macchl (00BbEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTa peaKkiuy, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENEIEHHOMN
MaccoBOM Jl0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); JI0JIU
BBIX0/JIa MMPOJYKTA peaKLUU; OObEMHBIX OTHOIIEHUI ra3os;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
HKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONpPEAETICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOH peakiuH, pelIeHHe
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» u «Hemeramib») ¢ coOMOAeHUEM MPaBHIl
Oe3omacHOro odOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAoOBaHUEM, (HOPMYIHPOBATH
1elb HCCIENOBaHUS, MPEACTaBIsATh B pPa3IUyHOW (opMe pe3ynbTaThl SKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAATh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYION U
1abopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMU
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[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJOTHMYECKH IIeJ1IecO00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOWM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYKarollle NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
ONaCHOCTh TOKCHUYECKOIO JEHCTBUSI HA KUBBIE OPraHU3Mbl OIpPEAECIEHHBIX HEOPraHUYECKHX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMAallMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W yd4eOHO-HAYy4Hasl JUTEpaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTUUYECKH aHaJIM3UPOBATh XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMN
3a/1auen.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne HanmenoBanue pasjie/ioB u Kontpoan | Ilpaktuuec | Jlaboparop-
n/n TEM NIPpOrpaMmabl Bcero | Hnie KHe HBbIE ONBITHI

padoThI padoThI

Pasznesa 1. TeopeTuyeckue OCHOBBI OPraHUYEeCKOH XMMUM

[IpenMeT opraHuYeCKON XMMUU.
11 Teopus CTpOCHUST OpraHUIECKUX 8 1
coenunenuit A. M. byrnepoa

Wroro mo paszneny 8

Pa3znen 2. YriaeBoaopoanbl

91 [TpenenpHbIe YriieBO1OPOIbI — 5 1
' QJIKaHbI, IUKJIOAJIKAHBI
HenpenensHbie yrineBogopoasl:
2.2 Pea YICBOROPOA 14 1 1
QJIKEHBI, aJIKaIUCHbI, AJTKUHBI
53 ApomaTH4ecKue yriaeBog0pO bl 8
' (apeHsI)
[TpupoaHbIe HCTOYHUKH
2.4 YIII€BOJIOPOAOB U UX 4
nepepaboTka
["anoreHnpon3BoiHbIE
2.5 POHBROA 4 1 1
YTJI€BOAOPOIOB
Hroro no pasneny 35

Paznen 3. Kuciiopoaconep:kaiiue opranuieckue coeTuHeHHsI

3.1 Cnuptsl. @enon 11 1 2
KapOoHuIIbHBIE COETUHEHUS:
3.9 QJIBJIETUBI U KETOHBI. 21 1
KapOoHOBBIE KUCIIOTHI.
Crnoxusle 3¢upsl. XKupbl
3.3 VriaeBoasl 9 1 2
Hroro no pazneny 41

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHCIIOTEL. beliku 12 1 2

Wtoro no pazneny 12




Pa3znea 5. BbicokoMoJieKyJIIPHbIE COeINHEHUS

51 BricokoMonekymnsipHbie 5
' COEMHEHHS
Wtoro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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11 KJIACC

KoaudecTBO yacoB DJIeKTPOHHBI

'N;') HaumeHoBaHue pa3jiesioB U IpakTuuec e (undposbie)

" TeM NMPOrpaMMbl Bcero Kontpos KHe oOpa3oBareJib

" Hpre padoThI HBIC PECYPChbI
padoThI

Pa3zneua 1. TeopeTudeckue 0CHOBbI XUMHUH

Crpoenue aToma.
Ilepuoauueckuii 3aK0H U

1.1 [Tepuonnueckas cucrema 9
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa
12 CrtpoeHue BelecTna. 1 1
MHoroo6pa3ue BeecTB
13 XUMHUYECKUE PEAKIHH 19 1 3
Htoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hemeramiet 31 1
2.2 MeTtasl 23 1
Uroro no pazneny 54

Pa3gen 3. Xumusd " ;Ku3HbL

31 MeTo/Ipl TO3HAHUS B XUMHUH. 9
' XuMUS 1 5KU3Hb

Hroro mo paszneny 9

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 4 8
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