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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma 1Mo XMMHM Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHOoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuu», TpeOOBaHUI K pe3yabTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTebHON MporpamMMbl cpeaHero oobmiero oopazoBanusi(DOIT
COQO), mnpexacraBieHHbIXx B DeAepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
craugapre COQO, c¢ yuérom KoHuenmuu mnpenogaBaHus ydeOHOro IMpeaMera
«Xumus» B oOpazoBaTelbHBIX  opranuzamusx Poccuiickoit ~ ®enepanuu,
peanu3yrommX OCHOBHBIE 00pa3oBaTENIbHbIE MPOTPaMMBbl, 1 OCHOBHBIX IMOJOKEHUN
«Crparerun pasutus BocnuTanus B Pocculickoit ®@enepaunn Ha nepuoxa no 2025
roja» (Pacnopsixenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YPOBHE YIayOJEHHOTO U3YUYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro oOpazoBanusi yyamuxcs 10-11 xmaccoB. UM3yuenwue
npenMera, peaiau3dyemMoe B yclnoBusX JuddepeHurpoBaHHOT0, MNPOGUILHOTO
oOydeHMsl, MpU3BAaHO OOeCneyuTh O001Ie00pa30BaTENbHYI0 U OOUIEKYJIBTYPHYIO
MOJIFOTOBKY BBIMMYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISl ajanTaluud uX K OBICTpO
MEHSIOIIUMCS YCIIOBUSIM JKU3HH B COI[MYME, a TaKXkKe JIJISl MPOJODKEHHs] 00yUYeHUs B
OopraHu3anuax MpoQecCHOHATLHOTO 00pa30BaHMs, B KOTOPBIX XHMHS SIBISETCA
OJIHOM M3 MPUOPUTETHBIX AUCIUTUIHH.

B nmporpammMe 1o XuMHM Ha3HaueHHE MpeaMera «XHUMHS» TOIy4yaeT
oJIpOOHYI0 MHTEPIPETAIMIO B COOTBETCTBUH C OCHOBOMOJATAIONIUMU MOJI0KEHUSIMU
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€J€H, COJepXKaHUsi, pPe3yIbTaTOB
oOydeHHs U TpeOOBaHMM K YPOBHIO MOJTOTOBKH BBIMYCKHHKOB. CBHIETENHCTBOM
TOMY SIBJIIFOTCS CJIEIYIOUIUE BBIMOIHSEMbIE TPOrPAMMOM 110 XUMHUH (DYHKITUU:

e uH(}OpMAIMOHHO-METOAMYECKAs,  peaju3alusi  KOTOpod  obecrieunBaeT
MOJIy4YEeHUE TPECTABICHUS O 1IeNISIX, COAepKAHUU, O0IIel cTpaTerun 00y4yeHus,
BOCIIUTAHUS M Pa3BUTHs OOYYaIOIIUXCS CPENCTBAMH IMPEAMETA, U3y4yaeMOro B
paMKax KOHKPETHOTO TPpOduIIs;

e OpPraHU3AIMOHHO-TUIAHUPYIOUIAsi, KOTOpas MpeaycMaTpUBAET OIpeAelICHUE:
IPUHLMIIOB CTPYKTYPHUPOBAHUS M TMOCIEAOBATEIBHOCTH HM3YYEHHsI Y4EOHOIO
MaTepHalia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXO00B K
(OpMUpPOBAaHUIO  COAEpPKATEIbHOM  OCHOBBI ~ KOHTPOJIE U OLICHKHU
00pa30BaTeIbHbIX JOCTHKEHUIN 00yJarommxcsi B paMKax UTOTOBOM aTTecTalluu
B (hopMe €AMHOT0 TOCYJaPCTBEHHOT0 3K3aMEHa M0 XUMHUH.

IIporpamma a1 yriryOJa€HHOTO U3YYEHUS] XUMUU:

® YCTaHaBIMBAET MHBAPUAHTHOE IPEAMETHOE COJAEp)KaHHEe, O00s3aTENbHOE IS
M3y4YeHUs B paMKax OTJENbHBIX NMpoduiieH, mpeIycMaTpuBaeT pacipeeieHue u
CTPYKTYPUpOBaHHE €ro IO KJaccaM, OCHOBHBIM  COJEpXKaTeIbHBIM
JUHUAM/pa3aenaM Kypca;

e J1aéT NMPUMEPHOE pacHpeleraeHue y4eOHOro BpPEMEHH, PEKOMEHIYeMOro s
U3YYEHUS OTIAEIbHBIX TEM;



e [IpeasiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHHS yUeOHOr0 MaTepuaa ¢
y4€TOM JIOTHKH TIOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX M MEKIPEIMETHBIX
CBA3€EH;

e JaéT METOAMYECKYIO MHTEpIIPETAlMIO LeJIed M 3aJay M3y4eHHs] IpeaMmeTa Ha
yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPHOPUTETOB B CHUCTEME
cpenHero  obmero  oOpa3oBaHUs,  COAEPKATEIbHOM  XapaKTEPUCTHKU
TUTaHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHON 00pa30BaTeIbHON MPOTPaMMBI
CpeaHEro obOmero  oOpa3oBaHus (INYHOCTHBIX, METanpeIMETHBIX,
NIPEIMETHBIX), a TaK)Ke C y4ETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHBIX
JeNCTBHUM 00yYaronierocsi Mo OCBOCHUIO COJIEPKAHUS MPEIMETA.

[To BceM Ha3BaHHBIM IMO3UIMSAM B TpPOrpaMMe I0 XHMHH TIPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C 00yYEeHHEM XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl.
3a mpejenaMu  YCTAaHOBJICEHHOM  NOpOrpaMMOM MO  XUMHHM  00s3aTe€lbHOMN
(MHBapMaHTHOW) COCTABISIOMICH COJEp)KaHUS Y4eOHOro TMpeaMera «XHUMUS
0CTaéTcs BO3MOXKHOCThH BbIOOpa €ro BapMaTUBHOW COCTABIISIIOLIEH, KOTOpas TOJKHA
OTIPENIETSATHCS B COOTBETCTBHH C HAPABICHUEM KOHKPETHOTO MPOQUIISt 00yUCHHSI.

B coorBerctBuM ¢ koHuenryaidbHbIMH mnojoxeHusMu @PI'OC COO o
Ha3HAYEHUW TMpeAMETOB 0a30BOro M  yriayOnEHHOro ypoBHEH B  CHUCTEME
nudepeHIIMPOBAaHHOTO O0YUYCHUSI HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs XUMUS
Ha YpOBHE yriayOJE€HHOTO M3yUeHUs HaIpaBjieH Ha peain3aluio MPEeMCTBEHHOCTH C
MOCIIEYIONIMM ATArloM TOJYYeHHsS] XMMHUYECKOTO 00pa30BaHMs B paMKax H3y4eHHS
CHEIUANbHBIX €CTECTBEHHO-HAYYHBIX W XHMHUYECKMX MJUCIUIUIMH B BY3aX U
OpraHu3alusax cpeaHero npodeccuoHanbHOro 0opasoBanus. B aTol cBs3U n3yueHue
npenMera «XUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHue u
yriayOJaeHue TEOpEeTHMYECKOW ¢ MPAKTUYECKOHW TMOATOTOBKA  OOYYArOIIMXCA,
BBIOPABIIMX OMNpeACIEHHBIN Npodmis O0ydeHHUs, B TOM YHCJIE C IEpPCICKTUBOU
NOCIEAYIOMIET0  TOJYyYeHUs  XUMHUYECKOro 00pa3oBaHMs B  OpraHH3alusax
npodeccronaapHoro obpaszoBanus. Hapsay ¢ stum, B cBere TpeboBanuit ®I'OC
COO k mmaHupyembIM pe3ylnbTaTaM OCBOeHHUs (enepanbHON 00pa3oBaTeNbHON
MpPOrpaMMBbl  CPEIHETO OOIIer0o O00pa3oBaHUS M3YUYCHHE TMpeaMeTa «XUMUI»
OPUEHTUPOBAHO TAKXKE HAa PEIICHUE 3a7a4 BOCHUTAHUS M COIMAIBHOTO Pa3BUTHS
oOydarommuxcs, Ha GOPMHUPOBAHUE Y HUX OOIIEUHTEIUICKTYalbHBIX YMEHUHN, YMEHUN
palnMoHanu3alMu  y4eOHOro Tpyaa U OOOOHIEHHBIX CHOCOOOB JEATEIBHOCTH,
MMEIONINX MEXIUCIMILTMHAPHBINA, HAIIPEIMETHBIN XapaKTep.

CocraBasionuMu  TpeaMeTa «XUMHs» Ha YpOBHE YIIyONEHHOTO W3YYCHUS
ABJISIIOTCSL  yrAyOn€HHble Kypchl — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass xumus». [Ipu ompeneneHnd MOAXOJ0B K OTOOPY W CTPYKTYpPHOU
OpraHu3alliy COJEPKaHUS ITHX KypCOB B MIPOTpaMMe M0 XMMHUH 32 OCHOBY MPUHSTHI
nosoxkenust ®I'OC COO o paznuuusix 0a30BOro U yriyOoJaéHHOro YpoBHEUW U3yUYEHUS
npeaMeTa.

OcHoBy conepxaHus KypcoB «Opranuyeckas xumusi» u «OOmas u
HEOpPTraHWYECKasi XUMHUS» COCTABIISECT COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMCHHUIA,
OTHOCSIIUXCSI K 0a30BOMY YPOBHIO HM3yYCHHsI TMpeaAMeTa. JTa CHCTeMa 3HaHWU



IIOJIy4aeT OIpPEAECIEHHOE TEOPETUYECKOE JIONMOJIHEHUE, MO3BOJISIIONIEE OCO3HAHHO
OCBOMUTH CYIIECTBEHHO Oo0JbIIuil 00BEM (akTonornyeckoro marepuana. Tak, Ha
yriyOJ€HHOM ~ YpOBHE  HW3Y4Y€HHsI  mOpeaMeTa  o0ecleueHa  BO3MOXKHOCTH
3HAYUTENILHOTO YBEJIIMYECHUS 00bEMA 3HAHUNM O XMMHUYECKUX DJIEMEHTaX U CBOMCTBAX
WX COCJMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIYOJCHUS MPEICTABICHUN O CTPOCHUU
BEIIIECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSIX TPOTEKAHUS PEaKIHi,
paccMaTpUBaeMbIX C TOYKH 3pPEHHUS] XUMHUYECKOW KHUHETUKH MU TEPMOJMHAMUKH.
N3yuenne mnepuoanueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX O
CTPOCHHMH aToMa. XMMHUUECKasi CBSI3b OOBSCHSIETCA C TOUKU 3PEHUSI DYHEPIeTUUECKUX
U3MeHeHu npu e€ oOpa3oBaHMU U pa3pyUIEHUH, a TaKXKE C TOUYKH 3PEHUs
MEXaHu3MOB e oOpasoBanus. M3ydeHue TUMOB peakluil  JOMOJTHSAETCS
dbopMupoBaHUEM MPEACTABICHUN 00 JIEKTPOXUMHUUECKUX MPOIECCAX U DIICKTPOJIU3E
pacIuiaBoB M paCTBOPOB BEIIECTB. B Kypce opraHnyeckoil XUMUU MpU pacCCMOTPEHUU
PEaKIIMOHHOM CTIOCOOHOCTH COCNMHEHUHN yAeNsieTCss 0co00e BHUMAHKE BOMpPOcaM 00
ANEKTPOHHBIX A PeKTax, 0 B3aMMHOM BJIIMSHUM aTOMOB B MOJICKYJIaX U MEXaHU3Max
pEaKIUH.

Oco06oe 3HaYeHUE UMEET TO, YTO Ha COJCP)KAHUE KypCOB XUMHUU yriayOJEHHOTO
YPOBHSI M3yUYCHHUsI JUIsl KJIACCOB OMpPeAeIEHHOr0 Tpoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYPY W XapakTep JOMOJHEHUH K oOIIel cucreMe MpeAMETHBIX 3HAHMI)
OKa3bIBAaIOT BIUSHHE CMEKHbIEC IIPEAMETHL. Tak, HapuMep, B COEpKaHUM MTpeaMeTa
JUISL KJIACCOB XMMHUKO-(u3ndyeckoro mpoduis Ooiblnoe 3HadyeHHue OyayT HMEThb
AJIEMEHThl Y4eOHOro Mmarepuana mo oOmed xumuu. [lpu u3ydeHun mnpenmera B
JAHHOM CJIy4ae aklEeHT Oy/AeT clellaH Ha OOUIHOCTh METOJOB MO3HAHUS, OOITHOCTD
3aKOHOB W TEOpU B XMMHUU W B (PU3MKE: aTOMHO-MOJICKYJSIpHAs TeOpuUs
(MonekynsipHast Teopus B (PU3UKE), 3aKOHBI COXPAHEHHUSI MAaCcChl U SHEPIHH, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILLECTB U IPYTOE.

B 10 e BpeMs B coliepykaHUM TpeIMeTa sl KIIACCOB XMMHUKO-OHMOJIOTUYECKOTO
npoduns OONpIIUN yAENbHBIM Bec OyAeT MMETh OpraHuyeckas XuMmus. B stom
Clly4ae MPEeIOCTABISIETCS BO3MOXKHOCTH JJisi 0ojiee 0OCTOSATEIHLHOTO PAacCMOTPEHUS
XUMHYECKOW OpraHu3aIuu KIETKA KaK OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM
BXOJST, K MpPHUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMHIbI, OEJKH,
YIJIEBOMIbI, HYKJIIEMHOBBIE KHUCJIOTBI M Apyrue. Ilpu »TOM 3HaHUA O cCOCTaBe U
CBOMCTBaxX MpPEACTABUTEIEH OCHOBHBIX KIJIACCOB OPraHUYECKUX BELIECTB CIIy>KaT
OCHOBOM Il W3Y4YCHUS CYIIHOCTH  TpOIeccoB  (oTocwHTE3a,  JbIXaHUS,
MUIIEBAPEHMUSI.

B nmmane QopMupoBaHUS OCHOB HAay4yHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIeHAayYHBIX METOJIOB MO3HAHUS U OMbBITA MPAKTUIECKOTO MPUMEHEHHS HayIHBIX
3HAaHUW U3ydeHue mpeamera «XuUMHUS» Ha YrIyOJEHHOM YpOBHE OCHOBAHO Ha
MEXKIIPEIMETHBIX CBS3SIX C YYEOHBIMM MpEIMETaMH, BXOJAIIUMH B COCTaB
npeaMETHbIX obyiacteil «EcTecTBEeHHO-Hay4yHble MpenMeTsl», «MareMartuka u
nHopMatuka» u «Pycckuil sI3bIK U IUTEpATYpay.



[Ipu u3yueHnn yuyeOHOro npeaMera «XHUMHs» Ha YIIIyOJIEHHOM YpOBHE TaKiKe,
KaK Ha YpOBHE OCHOBHOTO M CpeaHero o0miero odpazoBaHusi (Ha 0a30BOM ypOBHE),
3a/layell TMEepBOCTENEHHOM 3HAYMMOCTH SIBISIETCS (POPMUPOBAHME OCHOB HAyKHU
XUMHHU KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON AESTeIbHOCTU
YeJI0BeKa U OJHOI0 M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. PellieHue 3Toy 3am1auu Ha
yriayOia€HHOM ypOBHE U3YUYEHHS MpeaMeTa MPEeroiaraeT peann3aluuio TaKuX LeleH,
KakK:

e (opmupoBaHMe TpeNCTAaBICHUNA: O  MaTEepUATILHOM  €IMHCTBE  MHUpa,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJIEHUN NPUPOIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAYK U €€ BeAylIed poiu B 00ECHeYeHUH YCTOWUMUBOIO
Pa3BUTH YEJIIOBEUYECTBA: B PEIICHUH MPOOJIEM HKOJIOTMYECKON, SJHEPreTHUECKOM
U M[UIIEeBOM O€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX
MaTepHUaioB, HOBBIX HCTOYHHUKOB JHEPrUM, B OOECIEUEHUU PAIMOHAIBHOIO
IPUPOIOIIOJIH30BAHUSA, B (POPMUPOBAHUU MHPOBO33PEHUS U OOIIEH KyJIbTYphl
YeJloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEJIE;

e OCBOCHHME CUCTEMBI 3HAHUM, JIEKAUMX B OCHOBE XMMHUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpa: (yHIaMEHTAIbHBIX MOHATUM, 3aKOHOB U
TEOPHUIl XUMUHU, COBPEMEHHBIX MTPEACTABICHUI O CTPOEHUH BEIIECTBA HA Pa3HBIX
YPOBHSAX —  AaTOMHOM, HOHHO-MOJIEKYJSIDHOM,  HAaJIMOJIEKYJIIDHOM, O
TEPMOAUHAMUYECKUX U  KHHETHYECKUX  3aKOHOMEPHOCTSAX  INPOTEKaHUs
XUMUYECKUX PEaKIUi, O XMMUYECKOM PaBHOBECUHU, PACTBOPAX U AUCIEPCHBIX
cUCTeMax, 00 0OIIMX Hay4YHbIX IPUHLIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

e (dopMHpoBaHUE Y O0YyYaIOIIMXCS OCO3HAHHOIO MOHMMAHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XMMMUYECKUX 3HAHUH JJIs OOBSICHEHMsI KJIIOUEBBIX UAEH U mpobiieM
COBPEMEHHOW XMMMHM, JUIi OOBSICHEHHS U TPOTHO3UPOBAHUSA SBICHU,
UMEIOIINX E€CTECTBEHHO-HAYYHYIO NPUPOIY; TPaMOTHOTO pelieHHs MnpoOliem,
CBA3AaHHBIX C XUMHUEH, INPOrHO3UPOBAHHUs, aHAIU3a U OLECHKA C IO3ULUU
AKOJIOTUYECKON OE€30MacHOCTH TIOCTEACTBHN OBITOBOH W IMPOU3BOJICTBEHHOMU
NEATEIIBHOCTH  4YEJIOBEKA, CBSI3aHHOM C XUMHUYECKMM IIPOU3BOJCTBOM,
UCIIOJIb30BAaHUEM M MEPEPA0OTKON BEILIECTB;

e yIIIyOJIeHUE MPEICTaBICHUM O HayYHBIX METOAaX MO3HAHUS, HEOOXOJUMBIX IS
npuoOpeTeHUsT YMEHUNW OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U OOBSACHEHUS
XUMUYECKUX SBJICHUM, HMEIOIIUX MECTO B IPUPOJAE, B IPAKTUYECKOU
NEATEIIbHOCTU U ITOBCETHEBHOM KU3HHU.

B nmane peammsanuum nepBOOYEPENHBIX BOCHHTATENIBHBIX M Pa3BUBAIOLIUX

(YHKIMI [ETOCTHOM CHCTEMBbI CpeJHEro oOIIero oOpa3oBaHUSA TNPH H3YyUYEHUU

npeaMera «XuMus» Ha yriayOoJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT
TaKue LEeIU U 3a/1a41, KaK:

® BOCIIMTaHUE YOEKJIEHHOCTU B MO3HABAEMOCTHU SBJICHUN MPUPOJBI, YBAKEHUS K
IIpoLiecCy TBOPYECTBA B 00JACTU TEOPETUUECKUX U MPUKIIATHBIX UCCIIEIOBAaHUI
B XUMHUH, (POPMHUPOBAHUE MHPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;



® pa3BUTHEC MOTHUBAlMM K OOYYEHHWIO © TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIIECUYEITIOBEUECKHX
LICHHOCTEH;

® pa3BHUTHE II03HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYadbHBIX W TBOPYECKUX
criocoOHOcTe  oOydaromuxcsi, (OPMUpPOBAHME Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBUIO
YCIIEITHOU npodeccuoHabHON 151 00111eCTBEHHOM JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M MOTPEOHOCTH B 3I0POBOM
oOpa3se X13HH,

e (opmMupoBaHHE YMEHUN W HAaBBIKOB PA3yMHOTO MTPUPOIOIIOITB30BaAHHUS, PA3BUTHE
9KOJIOTHYECKOW KYJbTYpbl, TPHOOPETCHHE OIBbITa OOIIECTBEHHO-TIOJIC3HOM
AKOJIOTUYCCKOU JIeITeITLHOCTH.

OO011ee YuCIIO YacoB, MPEITyCMOTPEHHBIX ISl U3YYCHUS XUMHUH Ha yriyOJeHHOM
ypOBHE cpeaHero odiiero obpasoBanus, coctarisieT 204 gacos: B 10 knacce — 102
yaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

YUYET PABOYEHN IMPOI'PAMMBI BOCIIMTAHUSI MBEOY «IT'MMHA3US
Ne31»

[Iporpamma yueOHOTro npeameTa «XuMus. YTIyOJeHHbIH YPOBEHB)» MOJHOCTHIO
coryacyetcs ¢ [Iporpammoit Bocniutanuss MBOY «I'umnuazus Ne31».
JloOpocoBecTHass paboTa yduTenss Ha ypoOKe, HaIpaBieHHas Ha JOCTH)KEHHUE
MOCTABICHHOM BOCIUTATENBHOW €M, TO3BOJUT OOydYaromemycs TMOJIy4duTh
HEOOXOJMMBIE  COIMAJIbHBIE  HABBIKM, KOTOpbIE  IMOMOTYT €My  JIydlle
OPUEHTUPOBATHCS B CIOKHOM MUPE YEJIOBEUECKUX B3aUMOOTHOIIIEHUH, 2P eKTUBHEE
HAJTAKUBATh KOMMYHHKAIIMIO C OKPYKAIOIIMMH, YBEpeHHee ce0si 4yBCTBOBATH BO
B3aUMOJECHCTBUM C HUMH, MPOAYKTUBHEE COTPYAHUYATh C JIOJbMH pPa3HbIX
BO3pPACTOB U Pa3HOTO COLIMAIBHOTO IMOJIOKEHUS, CMEJIEE UCKATh U HAXOAUTh BBIXOJbI
U3 TPYAHBIX KU3HEHHBIX CUTYAIlMi, OCMBICIICHHEE BHIOUPATh CBOW KM3HEHHBIN MyTh
B CJIO’KHBIX MTOMCKAX CYACTHS IS C€0s1 M OKPYKAIOUTUX JTFOJICH.
Peanuzayusn neoazozuuecKkumu padomuukamu gocnumamenbHo20
nomenyuana ypoka npeononazaem cieoyrouiee:
® YCTAHOBJICHHE  JIOBEPUTEIBbHBIX  OTHOWICHHH  MEXAY  IeJaroruueckuM
pabOTHUKOM M 00YYaIOIUMHUCS, CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCIPHUSITHIO
oOydarommmMucs TpeOOBaHWI © MPOCKO  TEAArormueckoro  pabOTHHKA,
NPUBJICUEHUI0O WX BHHUMAaHHS K OOCyXmaemMoil Ha ypoke uHpopmaiuu,
aKTHBU3AI[MU MTO3HABATEIbHOMN JEATENbHOCTH;
e mOOyXJeHNEe OO0ydJarmuxcs CcOOM0IaTh Ha YypPOKE OOMICTIPUHSATHIE HOPMBI
NOBEJICHUS, TpaBuja OOIIEHUsI CO CTapIIMMU (MeJarornyecKuMu pabOTHUKAMU)
U CBEpCTHUKaMH (OOy4YarOUIMMHUCS), NPUHIMUIB Y4E€OHON JUCUUIUIMHBI U
caMOOpraHu3aluy;
® [IPUBJICUCHHE BHUMAaHUSI O0y4YarONIUXCS K [IEHHOCTHOMY aCHEKTy M3ydyaeMbIX Ha
ypoOKax SIBIICHHH, OpraHnu3anus ux paboThl ¢ MOJIy4aeMOil Ha ypOKe COLMAIbHO



3HAYMMON WHGPOpMANMEH — HWHHUIIMUPOBAHKWE €€ OOCYXICHHS, BBICKA3bIBAHUS

OoOy4JaroIMMHCS CBOETO MHEHHS IO €€ TIOBOJY, BBIPAOOTKHM CBOETO K HEH

OTHOIIICHHUS;
® WCIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH  CONEpKaHHs  y4eOHOTO

mpeaMeTa 4epe3 JEMOHCTPAIMI0 O00YyJalonuMCs MPUMEPOB OTBETCTBEHHOTO,

IPKIAHCKOTO TOBEJCHUS, MPOSBIICHHS YEIIOBEKOIIOOUS U J0OPOCEpASYHOCTH,

gyepe3 Moa00p COOTBETCTBYIOIIUX TEKCTOB IS YTCHMS, 3a1ad ISl PEIICHUS,

POOJIEMHBIX CUTYaIUH JIJIs1 00CYKJICHUS B KJ1acce;
® [IpUMEHEHUWE HAa YpPOKE HHTEPAKTHUBHBIX (GOpM padoThl C OOYyYArOIIMMHUCS:

WHTCIUICKTYAIbHBIX HWTP, CTUMYJUPYIONIMX IT03HABATCIBPHYID MOTHBAIIUIO

oOy4JaroImmXxcs; MUAAKTHYECKOTO TeaTpa, TJC IMOIYYCHHBIC Ha ypOKE 3HAHMS

OOBITPHIBAIOTCS B TEaTPAIbHBIX TIOCTAHOBKAX; JUCKYCCHH, KOTOpBIC JaroT

0oOy4JaromMMCs BO3MOXHOCTh TPUOOPECTH ONBIT BEACHHS KOHCTPYKTHBHOTO

Jauanora; TpynmnoBold paboThl WM PabOThI B Mapax, KOTOPbIC y4aT KOMaHIHOU

paboTe U B3aMMOJICHCTBUIO C IPYTUMU JCTHMU;

® BKIIOYCHHEC B YPOK HIPOBBIX MPOLEAYP, KOTOPBIC IOMOTAIOT IOICPKATh
MOTHBAITUIO OOYYalOMUXCS K IMOJYYEHUI0 3HAHWN, HAJaKMBAHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWH B Kjacce, IOMOTAalT  YCTaHOBJICHHIO
no00poxkenaTeIbHON aTMocdephl BO BpeMS ypOKa;

e opraHuzanus ImeQcTBa MOTUBUPOBAHHBIX U IPYIUPOBAHHBIX OOYYAIOMIMXCSA HAJl
UX HEYCIEeBAIOUIMMU OJHOKJIACCHUKAMH, AOIIEr0 UM COIHUAIbHO 3HAYMMBIN
OTIBIT COTPYIHUYECTBA U B3AaUMHOM MTOMOIIIY;

® VHUIMUPOBAHUE U MOJACPHKKA UCCIEOBATEIHCKOMN AEATENHHOCTH 00YUYaOIIUXCS
B paMKax peaju3allid UMHU WUHIWBHUIYATIbHBIX M TPYMIOBBIX HCCIIEIOBATEIBCKUX
IPOEKTOB, YTO JacT OOYyYaromMMCSi BO3MOXHOCTh TNPHUOOPECTH HABBIKH
CaMOCTOSITETILHOTO PEIICHUS TEOPETHUECKOW MpoOJIeMbl, TEHEPUPOBAHHUS U
oopMIIeHUSI COOCTBEHHBIX MJEH, YBOXKUTEIBHOTO OTHOIICHUS K UYKUM HACSM,
obopMIICHHBIM B paboTax JPYrUX HCCIENOBATENIe, HaBBIK ITYOJIMYHOTO
BBICTYIUJICHUSI TIEpe] ayAUTOpUEH, apryMEHTHUPOBAHMS M OTCTAWBaHHS CBOEH
TOYKH 3PEHUSI.

Peanuzanust BoCIMTAaTEIRHOTO TMOTEHIIMANIA YPOKa IMeJaroraMu-npeaMeTHUKAMU
MpearnoiaraeT co3laanue aTMocepsl ITOBEpUS K YUUTEII0, MHTEpeca K MPEIMETY;
0TOOp BOCIUTHIBAIONIETO COACPKAHUS YpPOKA;, KCIOJIb30BaHUE AaKTHUBHBIX (opm
OpraHu3anuu y9eOHOH JesITeIbHOCTH Ha YPOKE.

Co3oanue ammocghepnt 0oeepus K yuumeJiro, UHmepeca K npeomemy:

e HedopmanbHOE 00IIIEHNE YUUTENS U yUeHHUKA BHE YPOKa;

® WCIIOJIb30BAaHUE HA ypPOKaX 3HAKOMBIX JIETSM aKTyaJbHBIX MPUMEPOB W3 KHWUT,
MYJIbT()UIBMOB, UTD;

® WCIIOJIb30BAaHUE MOTCHIIMANIA FOMOPA;

e oOparieHue K JUIHOMY OIBITY YICHHUKOB,;

® BHHMaHHE K HWHTEpECAM, YBJICUYCHUSM, MO3UTHUBHBIM OCOOCHHOCTSIM, yCIeXaMm
YUCHHKOB,;



® [IPOSIBICHHE YyUacTHsl, 3a00Tbl K YUCHHUKY;

e co3aaHue (paHTa3UITHBIX MUPOB U BOOOpPaKaeMbIX CUTYyallUi Ha YPOKE;

® CO3/1aHUE MPUBJIEKATEIBHBIX TPAAUIIUI Kilacca/KabuHeTa/ypoKa;

® [IpU3HaHUE OMIMOOK YUHTEIEM;

® THIaTeJIbHASI MOJArOTOBKA K YPOKY.
Omo6op eocnumulearouiezo coOepiHcanus ypoKka:

e BKJIIOYEHHE B YPOK BOCHHUTHIBAOLIEH MH(OPMAIIUU, OpraHu3aius padoTsl C HEW,
noOy:X/IeHHEe K 00CYKIEHUIO, BBICKa3bIBAHUIO MHEHHM, (POPMYITHUPOBKE

® COOCTBEHHOI'O OTHOIICHHS K HEH;

® [IpUBJICUYCHHE BHUMAaHMs YYEHMKOB K HPAaBCTBEHHBIM MpOOJIEMaM, CBSI3aHHBIM C
MaTEepHUAJIOM YPOKa;

® [IpUBJICYCHHE BHUMAaHUS YYEHUKOB K IIpobiemMam oOLIeCTBa;

e exeHejenbHOe ucnonHeHue I'mvmHa PO (mepexg Havamom mnepBoro ypoka) B
COOTBETCTBHH C TPEOOBAHUSIMU 3aKOHOJATENIbCTBA.
Hcnonvzoeanue akmugnvix popm opeanuzayuu y4eOHoul OeameabHOCMU HA

ypoke:

® UHTEpaKTUBHbIE (OPMBI OpraHU3alMU ACSATEIBHOCTU: YyueOHBIE JTUCKYCCHUH,
BUKTOPHUHBI, POJIEBHIE, ICJIOBbIE U HACTOJIbHBIEC UTPHI U T. I1.;

® OpraHu3alMs UCCIIEIOBATEIBCKON U MPOEKTHOM AESITEIbHOCTH YYEHUKOB.

COJEPXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnvyeckre OCHOBbI OPraHUYeCKOM XMMHUH.

[IpenmeTr u 3HaYeHHE OPraHUYECKOW XMMHH, MPEACTABICHHE O MHOTr000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEKTPOHHOE CTPOCHHE aTOMa YTJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSTHUS.
BanenTHble BO3MOXHOCTH aToMa yriiepojaa. XHMHUYECKas CBsI3b B OPraHUYECKUX
COCMHEHUAX. THUmNbl TUOpUIM3AINN aTOMHBIX OpOWTalNel yriepona. MexaHW3MbI
o0pa30oBaHUs KOBAJICHTHOW CBsi3W (OOMEHHBIH W JIOHOPHO-AKIENTOPHBIN). TwHrbl
MEePEKPHIBAHUS aTOMHBIX OpOuTaneil, 6- u m-cBsa3u. OnuHapHAas, IBOWHAS U TpOHHAas
cBsa3b. CriocoObl pa3pbiBa CBsI3ei B MOJIEKYyJax OpraHuueckux BeilecTB. [lonsitue o
CBOOOTHOM pajukane, Hykieohuse u dIeKTpodue.

Teopust ctpoeHust oprannueckux coequneHui A.M. byTtnepoBa u COBpeMEHHbIE
MPEACTABIECHUS O CTPYKTYpPE MOJIEKYJI. 3HAUYEHHE TEOPUM CTPOEHHUS OPraHUYECKHUX
coenuHeHU. MOJEKYISIpHBIE W CTPYKTypHBIE (GopMyibl. CTpyKTypHBIE (HOPMYIIBI
pa3NIMYHBIX BHUIOB: pa3BEPHyTasA, COKpall€HHasA, ckeneTHas. HM3omepus. Bupasbl
M30MEpPHUH: CTPYKTYpHAas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3P(HEKTh B MOJIEKYJax
OpPraHUYECKUX COCTUHEHUH (MHAYKTUBHBIM U ME30MEpPHbIN 3(DPEKThI).



[IpencraBnenne o kinaccuuKauu OpraHuyeckux BemiecTB. [loHsaTHe o
¢yHkumoHanbHOU rpynne. ['omonorus. ['omonoruueckue psael. Cucremarnyeckas
HoMeHKiatypa oprannueckux coenuHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJCJIbHBIX IIPEACTABUTEIIECH.

OcobenHocTH UM KiaccUPUKaIUsl OpraHUYecKuX peakiui. OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIE PEAKIIUN B OPTAHUYECKON XUMHUH.

OKCNEPUMEHTANIBHBIE METOJIbl  M3YyYE€HUsS BEIIECTB M WX MPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3laMu OpraHUYeCKUX BEIIECTB U MaTepUallaMH Ha UX OCHOBE,
OMBITHI O TPEBPAIICHUIO OPTraHUYECKUX BEIIECTB MpHU HarpeBaHUU (IJIABJICHHUE,
oOyrauBaHWEe W TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJIEKYJl OpraHUYECKUX
BEILECTB.

YrieBoaopoasl.

Ankanbl. ['oMonoruueckuil psj ankaHoB, oOmas ¢opMyla, HOMEHKJIATypa U
u30Mepus. DJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHME MOJEKYJ aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOuTalie yriaepona, o-CBsi3b. (DU3MUECKHME CBOMCTBA
AJIKaHOB.

XUMUYECKHE CBOMCTBA QJIKAHOB: PEaKIMU 3aMEUICHUs, H30MEpHU3alllH,
JNETUJIPUPOBAHMS, LIMKIW3ALMKU, MHUPOJIU3a, KpeKuHra, ropenus. lIpeacraBienue o
MEXaHU3ME pPeaklMil paIuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyUYeHUs: 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢opmyrna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOEHUSI U XMMUUYECKUX CBOMCTB MalbIX (IIUKJIONPONaH, IUKI00yTaH) U OOBIYHBIX
(UMKIJIOTIEHTaH, IUKIOTeKCcaH) HUKiIoankaHoB. CrocoObl MOMyuYeHUs U MPUMEHEHUE
[UKJIOATKaHOB.

Ankenbl. ['oMonoruueckuii psji ankeHoB, o0mas QopMmylia, HOMEHKIATypa.
DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOECHHE MOJEKYI aJIKEHOB, SP2-rHOpUIM3ALKS
aTOMHBIX opOuTaNe yrieposaa, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpudeckas (1uc-
TpaHc-) u3omepusi. PU3nUeCKUe CBOMCTBA AIKEHOB. XUMHUUYECKHE CBOMCTBA: peaKIuu
IPUCOEINHEHUS, 3aMEILICHHS B O-TI0JI0KEHUE MIPU JTBOMHOM CBSI3H, MOJUMEPU3ALUU U
okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklUy HAa JIBOMHYIO CBS3b.
CriocoObl ONTy4eHHs ¥ IPUMEHEHNE aJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsiKEHHBIC, HW30JUPOBAHHEBIE,
Kymyauposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONPsHKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOyYeHUs U MPUMEHEHUE AJIKaJUEHOB.

Anxunbl. ['oMonorudeckuii psix aikuHOB, oOmas (opmyna, HOMEHKIATypa M
U30MepHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaneir yriepona. dusmyeckue CBONCTBA AJKUHOB.
XHUMUYECKHE CBOMCTBA: PEAKUUH MPUCOCAUHECHUS, TUMEPU3ALUU U TPUMEPHU3ALINH,
OKHUCJIeHUsI. KHCIOTHBIE CBOMCTBA AJKMHOB, MMEIOIIMX KOHIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOWHYIO CBSI3b. CHOCOOBI MOJTYyYEHHS] U MPUMEHEHUE
AJIKWHOB.



ApomMatnueckue yrieBoAopo bl (apeHsl). I'omonornueckuii psig apeHoB, oOmas
(dopMyIia, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl OeH30i1a. Pu3nueckre cBOMCTBa apeHOB. XMMUYECKUE CBOMCTBA OeH307a
M €ro TOMOJIOTOB: PEaKIMH 3aMelIeHUs] B OCH30JIbHOM KOJbIE M YTIE€BOAOPOJIHOM
paaukaie, peakuuMd  MPUCOEAMHEHMS,  OKHUCJIEHHE  TOMOJIOrOB  OeH307a.
[IpencraBnenne 00 OPUESHTUPYIOIIEM JACHCTBUU 3aMECTUTENICH B OCH30JIbHOM KOJIbLIE
Ha MpPUMEpPE ATKWIbHBIX PaJUKaIOB, KapOOKCWIBHOW, TMAPOKCUIBHOM, aMUHO- U
HUTPOTPYIIIbI, aTOMOB TrajnoreHoB. OCOOEHHOCTH XHMHYECKHX CBOMCTB CTHUpOIIA.
[Honumepuzanus crtupona. CrnocoObl MOJIYyYEeHHUS U TNPUMEHEHHE apOMATHYECKHUX
YTJII€BOJIOPOJIOB.

[Ipuponnsiii ra3. IlomyTHble HedTaHble Ta3bl. HedTh M €€ mpoucXoXKIeHUE.
Kamennsiii yronb u npoaykTsl ero mnepepabotku. CrnocoObl nepepadoTKu HeTu:
NEpPEeroHKa, KPEKUHI (TePMUYECKUU, KaTadIUTHYeCKuil), pPUPOPMHHT, MHUPOIH3.
[IpoaykTel mepepabOTKH HEPTH, KX TPUMEHEHUE B TPOMBIIINIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOrEeHIPOM3BOAHBIX  YIJIEBOJOPOAOB. Peakiuu
3aMEUIEHUs TajoreHa Ha THUIPOKCOIPYIIY, HUTPOrpyniy, MUAHOTPyNIy,
aMuHorpymnmy. JIeiicTBUE Ha rajoreHIpOU3BOJIHBIE BOJHOTO U CIIMPTOBOTO pacTBOPA
ménoun. B3auMonencTBue AUTalioreHalKaHOB ¢ MarHueM W UuHKOM. IloHsTne o
METAJUIOOPTaHUYECKUX  COCIMHEHHAX. VIcmonp30BaHME — TajOr€HIPOM3BOJHBIX
YTJIEBOJOPOJIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUUECKUX BEILIECTB.

OKCHEpUMEHTAIBHBIE METObI U3YUYECHHS BEIIECTB U UX MPEBPAILECHUN: U3YUCHUE
(u3nyecKux CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAuECTBEHHBIX PpEaKIHii
YTJIEBOJOPOIOB Pa3IMYHbIX KJIAacCOB (0OeclBeUMBaHUE OPOMHOM MM MOAHOM BOJBI,
pacTBOpa I€pMaHraHaTa Kajius, B3aMMOJEHCTBHE AalETWICHA € aMMHa4yHbIM
pacTtBopoM okcuya cepedpa(l)), kauecTBeHHOE 0OHAPYKEHUE YIIIEpOJia U BOJOPOIA B
OpraHMYECKUX BEIECTBAaX, IIOJYYEHHUE OTWIEHa W H3YyYEHUE €ro CBOMCTB,
o3HakomJieHHe ¢ Kosutekuuamu «Hedpts» m «Yroawsy, ¢ obpasmamu miacTMace,
KaydyKOB M PE3HMHBl,  MOJEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOAOB U
raJIOT€HIIPOM3BOIHBIX YIIIEBOAOPOIOB.

Kuciopoacoaepxamue opraHu4eckKue CoeJHHEHUs.

IIpenenbHble 0gHOATOMHBIE cIUPTHL. CTPOEHHE MOJIEKYJ (HA MPUMEpPE METAHOJA
u sTta”ona). ['omonornueckui psa, oOuiast ¢opmyna, U30MEpHsi, HOMEHKJIATypa U
kinaccupukamus. Puznyeckue CBONCTBA MPEACNbHBIX OJHOATOMHBIX CIHUPTOB.
Bonopoanbie cBsizu Mex1y MOJIEKyJIaMHU COUPTOB. XMMHUUYECKHE CBOWCTBA: PEAKIIUU
3aMEUIeHNs, ACTUApPATAlMM, OKHMCIICHMS, B3aMMOJICWCTBHE C OPraHUYECKHUMHU H
HEOPraHWYEeCKUMHU KHciaoTamHu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBue 3TaHOJa M METAaHOJA Ha OpraHu3M uenoBeka. CrocoObl MOIy4YEHUs U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEHKIAaTypa U Hu3oMepusi. OcoOeHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaToMHble CHUPTBI — OSTWIEHIVIMKOJb W DNIHLEpUH. Duznueckue u
XMMHUYECKUE CBOWMCTBA: PEAKLIMM 3aMELICHUs, B3aUMOACHCTBHE C OPraHUYECKUMHU U



HEOPraHWUYECKUMU KHUCJIOTaMH, KaUYE€CTBEHHAsl PEAKLHS HA MHOTOATOMHBIE CITUPTHI.
[IpencraBneHne 0 MeXaHU3ME peaklnil HyKJIeo(UIbHOTO 3amernieHus. JleiicTBue Ha
opraHusM 4esoBeka. CriocoObl MOYyYeHUs U MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CrTpoeHHE MOJEKYJNbl, B3aUMHOE BIMSHUE TUAPOKCOTPYNIbl U
O0enzonbHOrO sigpa. Pusznueckue cporcTBa (peHona. OCOOEHHOCTH XUMHUYECKUX
cBoiictB (enona. KauecTtBenHwle peakuuu Ha ¢eHon. TokcuyHOCTh (¢eHoa.
CrnocoObl nosrydyenus u npumenenue ¢penona. Genonpopmanpaeruanas cMoma.

KapOoHunbHble COCNMHEHUS — QIbJCTUIBl U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWIBLHON Tpymnmbl. ['omMosorudeckue psabl ajabIAeTHJAOB M KETOHOB, 00Ias
dbopmyna, wuzoMmepuss U HOMEHKIaTypa. Du3nueckue CBONCTBA aJbJIECTUIIOB H
KETOHOB. XMMHUYECKHE CBOMCTBA alIbJIETU/IOB U KETOHOB: PEAKIIUM MPUCOCIUHEHHUS.
OkucieHue anpJerujoB, Ka4yeCTBEHHbIE peakuuu Ha anpaeruibl. CrocoOsl
MOJIyYEHUSI U IPUMEHEHUE allbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCJIOT. M3omepuss u HomeHKIaTtypa. dusndeckue CBOMCTBA
OJIHOOCHOBHBIX TPEJETbHBIX KapOOHOBBIX KHCJIOT. BomopomHbie CBS3U MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOMCTBA: KUCJIOTHBIC CBOMCTBA,
peakiusi dTepuduKau, peakiuu ¢ y4acTHUEM YIJIEBOJOPOTHOTO paJHKaja.
OcoOeHHOCTH CBOWCTB MYpaBbUHOW KHUCHOTHL. [loHATHE O TMPOU3BBOIAHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3¢upax. MHoroobpasme KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEACNIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, THUAPOKCUKApOOHOBBIX KHCIOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, NaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAs,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuit psiia, oOmas ¢opmyrna, H3OMEpUs U
HOMEHKJIaTypa. PU3NYECKME U XHMHUYECKHUE CBOWCTBA: THUIAPOJIU3 B KHUCIOHM H
IEIIOYHOU CpEIE.

Kupsl. Crpoenue, puzndeckue M XUMHYECKHE CBOMCTBA >KMPOB: THAPOIIU3 B
KUCIION W 1mesouHor cpene. OCoOEHHOCTH CBOWCTB JKHPOB, COJEPKAIIUX OCTATKH
HENPEAENbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOAE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

OO6mras xapakTepuctuka yriieBojoB. Knaccudukamnus yrieBogoB (MOHO-, - H
nonucaxapuabl). MoHocaxapuabl: TIIOKO3a, (pykTo3a, Tramakrosa, pubdosa,
ne3okcupubosa. dusnyeckue CBOWCTBA M HaxokjaeHUe B mpupoae. dorocuHTes.
XHUMUYECKHE CBOWMCTBA TIIOKO3bl: PEAKLIUH C YYaCTHEM CIHUPTOBBIX W albIAETUIHOU
Tpynn, CHOUPTOBOE W MOJIOUYHOKHCIOE OpokeHue. [IpumeHeHWe TIIOKO3bI, €&
3HAYEHHUE B JKU3HEACATEIIbHOCTU OpraHu3ma. Jlucaxapuapl: caxapo3a, MaJIbTO3a U
JakTo3a. BoccTaHaBIMBaKOIME M HEBOCCTAHABIMBAIOIIME AucCaxapuiabl. | uaponus
nucaxapunoB. Haxoxnaenuwe B npupone u npumeHenue. [lommcaxapuabl: kKpaxmad,
JIMKOTEH M 1eiumoio3a. CTpoeHMe MakpoMOJIEKYJ Kpaxmaia, TIJIMKOreHa |
LEeJUTI0I03bl. PU3NYECKHE CBOMCTBA KpaxMala U UEJUTI0JI03bl. XUMUYECKUE CBOMCTBA
Kpaxmania: THUAPOJIM3, KA4eCTBEHHAas peakuus C HOAOM. XUMHUYECKHE CBOMCTBA



LEJUTIONO3bl:  TUAPONW3, ToiydeHue 3¢upoB  newono3bl.  [lonatue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCIEPUMEHTAIbHBIE METOJbl M3YYECHHUs BEIIECTB U UX MPEBPAIICHUI:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aHMMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHUE JTUJIOBOTO CIIMPTAa B aJbJIETH] HAa PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kajus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KA4YECTBEHHbIC pEAKIMH Ha albJeruibl (C THAPOKCHUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakius riaunepuHa ¢ THAPOKCUIOM
meau(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJEHCTBUE
pacTBopa ko3l ¢ ruapokcugom meau(ll), BzaumopaeiicTBue kpaxmana ¢ HOJOM,
pelieHre SKCIePUMEHTANIbHBIX 3a/1a4 1o TeMaM «CriupThl U GpeHob», «KapOoHOBBIE
KUCIIOTHI. C0XKHBIE (DUPBD».

A30Tcojep:Kalue oOpraHudecKue coeMHeHus.

AMHHBI — OpraHWYecKue MPOU3BOAHBIE ammuaka. Kriaccudukamnuss aMuHOB:
anudaTuuecKue U apoMaTHIECKUE; MePBUYHBIC, BTOPUYHbBIC U TpeTUUHbIe. CTpoeHue
MOJIeKyN, oOmias Qopmyna, u3oMepus, HOMEHKJIaTypa W (U3HUYECKHE CBOMICTBA.
XUMHUYECKOe  CBOMCTBA  almu(aTUYECKMX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
AIKUJIMPOBAHUE, B3aUMOICHCTBUE TIEPBUYHBIX aMHUHOB C a30TUCTON KucioTou. Conu
AITKUJIAMMOHUS.

AHWINH — TIPEACTaBUTENIb AMUHOB apomMaThyeckoro psga. CTpoeHue aHWIIMHA.
B3aumHoe BnusiHME TPy aTOMOB B MoJieKyJje aHuianHa. OcOOEHHOCTH XUMHUYECKHUX
cBOMCTB aHwivHa. KayecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MONy4YeHUs u
npuMeHeHue anudarnyeckux aMuHoB. [lonyyeHne aHuIMHA U3 HUTPOOEH301a.

AmMuHOkucnoThl. HomeHkiatypa u u3omepus. OTIeNnbHbIE NPEACTABUTENN (.-
AMHUHOKUCJIOT: TJIMIHH, alaHUH. DU3NYECKUEe CBOMCTBA aMHHOKHUCIOT. XUMHUYECKHUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCIUHECHHM, pPeaKIus
MOJIMKOHJICHCAIIMY, O00pa3oBaHWE TMENTUAHONW CBs3u. buomornueckoe 3HaueHHE
aMUHOKHUCIOT. CUHTE3 U THUIPOJIN3 MIETITH]IOB.

benku kak mnpupoaHesie nonuMmepsl. llepBuyHas, BTOpUYHAsE U TpPETUYHAs
CTpyKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJIKOB: THIPOJW3, JeHATypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHUS BEIIECTB M UX [PEBPAllCHUMN:
pacTBopeHHe OEIKOB B BOJE, JEHATypalus OEIKOB NpH HArpeBaHWUU, IIBETHBIC
peakiuu Ha  O€JKWd, pEelIeHWe SKCIEPUMEHTANbHBIX 33aJady [0  TeMaMm
«A30TcozepKalllie OpraHuyYecKre coeAuHeHus» U «Pacrno3HaBaHHWE OpPraHUYECKHUX
COEMHECHUI.

BbicOKOMOJIEKYISIPHBIE COCIMHEHHUS.

OCHOBHbIE TIOHSITUS XHWMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOJAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.



[lonumepuble  Marepuansl. [lmactmacchl  (MOJMMATUIIEH,  MOJUIIPONMIIEH,
MOJIUBUHWIXJIOPU,  MOJHMCTUPOJ,  HOJUMETUIMETAaKpUiaT,  IMOJIUKApOOHATHI,
noNMATHICHTepepTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HAaTypajbHbI KaydyK, CUHTETHYECKUE Kayuykd (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, WIENK), MCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPpOH U JIaBCaH).

[Tonumepsl crnenuanbHOTO HazHayeHUsl (TeQIIoH, KeBiap, 3JIEKTPONPOBOISIINE
MOJINMEPHI, OMOpa3naraeMble OJIUMEPHI).

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHMsS BEIIECTB M UX [PEBpallCHHI:
O3HaKOMJIEHHE ¢ oOpasliaMH MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHHE OSKCHEPUMEHTAIbHBIX 3anady 1o Teme «Pacmo3HaBanue
IUIACTMACC U BOJIOKOH.

PacuétHnle 3agaun.

Haxoxnenue MonekynsapHoil (OpMyabl OpPraHMYECKOro COEIUHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB, HAX0XKJICHUE MOJIEKYJIAPHON
(bopMyIIbI OPraHMYECcKOro CoeAMHEHUs Mo Macce (00BEMY) IPOIYKTOB CrOpaHHUs, IO
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) NPOAYKTOB pEAKIMU W/WIM HCXOJHBIX
BEIIECTB, YCTAaHOBIICHHE CTPYKTYpPHOW (HOpPMYJbl OpPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKMX CBOWCTB WJIM CIOCOOOB MOJyYEHUS, OIpEleieHHE IOJH
BBIX0J1a IPOAYKTA PEAKIIUH OT TEOPETUYECKU BO3MOKHOTO.

Me:xnpeaMeTHbIe CBSI3U.

Peanusanust MeXnpeIMeTHbIX CBS3€H MPU U3YyYEHUH OpraHudeckoi xumuu B 10
KJIacce OCYILECTBISETCS 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHATUN, TaK W MOHATHH, NPUHATHIX B OTAEIBHBIX NPEIMETaX E€CTECTBEHHO-
HaY4YHOT'O ITUKJIA.

OOmue ecTecTBEHHO-HAy4yHble MOHATHA: SBJICHHE, Hay4YHbIH (akT, TUnoresa,
TEOpHs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukauus, HaOIOAEHHE, H3MEPEHHUE,
HKCIEPUMEHT, MOJIENb, MOJIETTUPOBAHHE.

duznuka: Marepus, aTroMm, DJJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUYECKUN yPOBEHbB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
(¢u3nyeckue BeINYNHbBI, €TUHULIBI U3MEPEHUs, CKOPOCTb, SHEPTHs, Macca.

buomorms:  kjmeTka, opraHm3M, JKOcHCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIH W TeTepOoTpOdHBIN THN NHUTaHHS, OpOKEHHUE,
¢doTocunTe3, ApIXaHUE, OCNKH, YTICBObI, KUPbI, HyKJICHHOBbIE KUCIOTHI, (PEepMEHTHI.

['eorpadusi: mone3Hble HCKOMAEMbIe, TOILITUBO.

TexHonorus: NUIIEeBble MPOAYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE
CpEZICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAS XUMUA
TeopeTnueckue 0CHOBbI XMMHUH.



AtoM. CocTaB aTOMHBIX sAnep. XUMHUYECKUH dneMeHT. M3ortomsl. CrpoeHue
ANIEKTPOHHBIX O000JOYEK aTOMOB, KBAHTOBBIE YHWCIA. DHEPreTUYECKUE YPOBHU U
o ypoBHU. AToMHBIe opOuTanu. Kinaccudukanms XuMu4eckux 31eMeHToB (S-, p-, d-
, f-onementrr). Pacnipenenenue 371€KTPOHOB 10 aTOMHBIM OPOUTAISAM. DIIEKTPOHHBIC
KOH(Urypallud aTOMOB 3JIEMEHTOB IMEPBOrO—YETBEPTOrO0 NEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSIHUH, AIIEKTPOHHBIE KOH(UTrypanuu MOHOB.
DIIEKTPOOTPULATEIBHOCTb.

ITepnonnueckuit 3akoH U Ilepuoanueckas cucteMa XUMUYECKUX diiemeHToB [[. 1.
MenneneeBa. CBs3b INepuoguyeckoro 3akoHa U Ilepuognyeckoid CHCTEMBI
XUMUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpPUENM  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX BJIEMEHTOB U 00pazyeMbIX UMHU
IPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIAM U NEPUOAaM. 3HAYEHHUE NEPUOINYECKOTO
3akoHa /.M. Menaeneena.

XuMHUYecKass CBA3b. BuIbl XUMHUYECKOW CBA3U: KOBAJEHTHAsl, WOHHAs,
MeTalinyeckas. MexaHu3Mbl 0Opa30BaHMsI KOBAJICHTHOW CBA3U: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIA. DHEPrus U JJMHA CBA3U. 1I0IApHOCTH, HANPaBICHHOCTh U
HACBIIIAEMOCTh  KOBaJ€HTHOM cBs3u. KpartHele cBa3u. Bopopoanas CBs3b.
Me)XMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BasleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTM aTOMOB. CBfA3b 3JIEKTPOHHOMN
CTPYKTYpPbl MOJEKYJ C UX F€OMETPUYECKHM CTPOCHUEM (HAa MPUMEpPE COECIMHEHUU
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX cOelWHEHHUsX. COCTaB KOMIUIEKCHOI'O HOHA:
KOMIUIEKCOOOpa30oBaTeib, JIUraHAbl. 3HaYeHUE KOMIUIEKCHBIX coenuHeHuit. [lonstue
0 KOOPJAMHALIMOHHOW XUMHH.

BemectBa ~ MOJEKYJISIpHOTO U HEMOJIEKYJSIPHOTO  CTPOEHMS.  THIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[lonstTne o pucnepcHbIX cuctemax. MctuHHbIE pacTtBOphl. llpencraBneHue o
KOJUTOMAHBIX pacTBopax. CrocoObl BeIpaKEHHsS] KOHIIEHTPAIIMU PACTBOPOB: MaccoBasi
J0JIsT  BEIIeCTBA B pacTBOpE, MOJISIpHAs KOHUEHTpauus. HachllieHHble ¢
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTS. Kpucramuioruaparst.

Knaccudpukanuss m HOMEHKJIATypa HEOPraHMYECKHUX BeIecTB. TpuBHAIbHBIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEIEH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukarnus XuMHUUECKHX pEaKIMi B HEOPraHUYECKOW W OpraHUYeCKON
XHUMHHU. 3aKOH COXPAaHEHMsI MacChl BEILECTB; 3aKOH COXPAHEHUS W IPEBpAICHUS
SHEPrUM MPHU XUMUYECKUX peakiusX. TeraoBble 3((EKThl XUMHUUYECKHX pEeaKluid.
TepmoxuMu4ecKkne ypaBHEHHUS.

CKOpOCTh XMMHUYECKOW peakiuH, €€ 3aBUCHMOCTb OT pa3jiM4HbIX (aKTOpPOB.
I'omoreHHsle 1 reTeporeHHble peakuuu. Karanns u Kkataam3aTopsl.

O6patumble U HEOOpaTHMbIE peakiuu. XuMHUueckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBeCHs. DakKTOphl, BIMAIOIIHAE HAa IOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, JABICHHWE W KOHIICHTPALMU BEUIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.



Onextponutnyeckas auccounanus. CuibHble U cialble MeKTpoauThl. CTeneHb
nucconmanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasibHas, IIEIOYHAs.
Bonoponubiii mokazatens (PH) pactBopa. I'maponus coneit. Peakuuu MOHHOTO
oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiiny. CTeneHb okuciaeHus. OKUCIUTENh
U BOCCTAaHOBUTENb. lIpolecchl OKHCIEHMST UM BOCCTAHOBJIICHUsA. BaxHenmme
OKHCITUTEIN M BOCCTAHOBUTEIU. METONl AJIEKTPOHHOrO OanaHca. OJIEKTPOIU3
PacTBOPOB U PaCIIaBOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOJbl M3YYECHHUsS BEIIECTB U UX MPEBPAIICHUI:
paslioKeHHue TMepoKCcHaa BOAOpOJa B NPUCYTCTBUU  KaTajau3aTopa, MOJENIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOTO OOMEHa, OmpeJesieHHe
Cpelbl PacTBOPOB C TMOMOIIBIO HMHAMKATOPOB, HW3YYCHUE BIUSHHUS PA3TUYHBIX
(bakTOpoB Ha CKOPOCTh XUMHUUYECKOM peakIuh U TMOJOXKEHUE XHUMHYECKOTO
paBHOBECHS.

Heopranuueckass XuMus.

[Tonoxxenne HemetamioB B llepuoanyeckoil cUCTEME XUMUUYECKHX DJIEMEHTOB
J.. MenneneeBa u OCOOCHHOCTH CTpOCHHUS MX aToMOB. dDu3nueckue CBOMCTBa
HEMETAJIJIOB. AJIJIOTPOIHSI HEMETAUIOB (Ha MpUMeEpe KHUCIopoaa, cephl, dhochopa u
yraepoa).

Bonopon. Ilonyuyenue, ¢usnueckue M XHMHUUYECKUE CBOMCTBA: pEaKIUH C
MeTajulaMyd M HEMETaJlIaMH, BOCCTAaHOBUTEbHBIE cBOMCTBA. ['mapunbl. TornuBHbIE
AJIIEMEHTHI.

lanorensl. Haxoxnenue B mpupoAe, CHOCOOBI TOJNydeHUs, (U3HUECKHE U
XUMUYECKHE CBoMcTBA. ['amoreHoBomoponbl. Baxneimme KHUCIOPOICOAEpKAIIKE
COoeIMHEHUs TaynoreHoB. JlabopaTopHble W TPOMBINIIEHHBIE CIIOCOOBI TMOTYYEHUS
rajoreHos. I[IpuMeHeHne rajloreHoB U UX COCANHEHUN.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIIJIEHHBIE CHOCOOBI TMOMTYYECHUS
kuciopona. Pu3nyeckue M XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOpPOJa H
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. Haxoxaenue B mpupoze, CIIOCOOBI MOTyYeHUsI, (PU3NICCKHE U XUMUICCKHEC
cBoiictBa. CepoBonopo, cynbbuasl. Oxcua cepoi(1V), okcun cepoi(VI). Cepuucras
U cepHasi KUCIOTHI U ux coiii. OCOOEHHOCTH CBOMCTB CepHOM KucnoThl. [Ipumenenune
CepbI U €€ COCTUHECHUN.

Azot. Haxoxaenue B mpupojie, CnocoObl MoMydeHus, GU3NIECKUE U XUMHUIECCKUE
cBolMcTBa. AMMHaK, HUTpUbl. OKCUIbI a30Ta. A30THCTasi M a30THAsl KUCJIOTHI U UX
comd. OCOOEHHOCTM CBOMCTB a30THOW KuCHOTHL. IIpumeHeHune a3ora U ero
COEIMHEHUN. A30THBIE YOOPEHHUSI.

®dochop. Haxoxmenue B mnpHpoae, CHOCOOBI IMOIyYCHHS, (PUIHYESCKHE U
xumuyeckue cBoiictBa. Pochunsl u dochun. Oxcunbl ocdopa, dochopHas
kuciora u e€ conu. I[lpumenenune ¢ochopa u ero coenuHeHuit. DochopHbie
yaoOpeHwus.

VYrnepon, HaxoxaAeHUE B Mpupoje. AJUIoTponHble Moaudukanuu. Ousndyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoM. Okcua



yraepoaa(ll), okcun yrnepona(lV), yronapHast kuciaotra u €€ conu. AKTUBUPOBAHHBIN
yrojib, aacopouusi. dyinepeHsl, rpadeH, yriepoaHsie HaHOTPpYOku. [Ipumenenue
MPOCTBIX BEIIECTB, 00PA30BAHHBIX YIIIEPOAOM, U €0 COCTUHECHU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl ToiydeHus, (uznueckue u
xumuueckue cBoictBa. Oxcua kpemuus(lV), kpemHueBas KUCIOTa, CHUIIUKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuit. CTekso, ero nojy4eHue, BUIbl CTEKJIA.

[Tomoxxenne meraisioB B IleprMOAMYECKONW CUCTEME XHMMHUYECKHUX DJIEMEHTOB.
OcoOEHHOCTH CTpPOECHUSI DJEKTPOHHBIX 000JI0YEeK aToMOB MeTaioB. OOmue
duzndeckue cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTaIOB B OBITY M TEXHHKE.
CnuiaBbl METAIIOB.

DNEeKTPOXUMUUYECKUN psJl HANpsKeHU MeTaiioB. OO0mMe crocoObl MOTydYeHHs
METaJUJIOB: TUAPOMETALTYPTHsl, MUPOMETATUTYPrus, dJeKTpoMeTanyprus. [loHstue o
KOppo3uu MeTamioB. CriocoObl 3alIUTEI OT KOPPO3UH.

O6mas xapaktepuctuka MeTawioB IA-rpynnel  [lepuoandeckoit  cucTteMbl
XUMUYECKUX dJIeMeHTOB. Hatpuii u xanuii: monydeHue, GU3nyeckue U XUMHYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka wmetamwioB IIA-rpynner Ilepuogudeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii ¥ KalblUi: TodydeHue, (QU3HYECKUe W
XUMUYECKHE CBOMCTBA, MPUMEHEHHWE TPOCTHIX BEIIECTB M WX COEJUHCHUIM.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEeHHS.

ANIOMUHUN: TIONy4YeHHe, (U3UYECKHe M XUMHUYECKHE CBOICTBa, NMPUMEHEHHE
IPOCTOrO BeIIecTBA U €ro coeauHeHuid. AMQOTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6miass ~ xapakTepucTuka MeTauioB  moOouHblx  moarpynn  (b-rpymm)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3nyeckue M XUMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuu. OKCUIbl U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AuUXpoMaThbl, HX
OKHUCIUTEIbHBIE CBOKCTBA. [lolyueHrne u npuMeHeHne Xpoma.

DU3NYECKUE U XUMHUYECKUE CBOMCTBA MApraHila U €ro coeIuHeHun. Baxuemue
coemqunenust Mapranna(ll), wmapranma(lV), wmapramna(Vl) wu wmapranma(VII).
IlepmaHraHar Kanusi, €ro OKUCIUTEIIbHBIE CBOKCTBA.

duznueckue M XUMHUYSCKHE CBOMCTBA JKejie3a M ero coeauHEHUH. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xkeneza U
€ro CILUIaBOB.

DOU3NYECKUE U XUMHUYECKUE CBOMCTBA MeIU M €€ coenuHeHui. [lomyuenue u
MIPUMEHEHHUE MEJU U €€ COCUHEHUM.

[uuk: monydeHue, GU3NIECKUE U XUMHUECKUE CBOMCTBA. AMGBOTEpHBIE CBOICTBA
OKCHJIa U TUJIPOKCHJIA IIMHKA, THJIPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uuHKa U
€ro COCINHECHHM.

OKCIEpUMEHTAJIbHbIE METObl U3YyUEHHS BEUIECTB U UX MPEBPAICHUN: N3yUCHHE
o0pa3IoB HEMETaioB, ropeHue cepwl, ¢ocdopa, xene3a, MarHus B KHUCIOPOJE,
M3yUeHUE KOJUIeKUUU «MeTamasl W CIUIaBbl», B3aUMOJACHCTBHE IIECJIIOYHBIX M
IIEJI0OYHO3EMENBHBIX ~ METaNIOB €  BOJOM  (BO3MOXKHO  HCHOJIb30BaHHE



BHUJICOMATEPUATIOB), B3aMMOJICUCTBUE IIMHKA U >Kelie3a C PacTBOpaMU KHUCJIOT H
1IETI0Y€EH, KAUECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE AaHMOHBI, KATUOH BOJOPOJA U
KaTUOHBl METAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIOB AaJIlOMUHUS M 1HMHKa C
pacTBOpamMu KHUCJIOT W IIEIOYEH, PEUICHHE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«lanorenn», «Cepa u €€ coeguHeHUs», «A30T U ¢Gochop U HUX COCAUHEHUS,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX TOTPYIII.

XUMUS U )KU3Hb.

Ponb xumuu B obecriedeHUH yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsTHE O
HAay4YHBIX METOJaX MO3HAHUS M METOAOJIOTUM HAy4YHOrO HucclienoBaHus. HayuHbie
MPUHIIUIBl OPTaHU3AIMU XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBIIIIEHHBIE CIIOCOOBI
MOJIYYEHUsI BOXKHEHIIMX BEIIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHaKa, CEpHOM
KHUCIIOThI, MeTaHoJa). [IpomblIlieHHbIe CTOCOOBI MOMYyYeHUS METAJIJIOB U CILJIaBOB.
XHUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH CpeAbl U €ro mnocieactBus. Ponbs xumuu B
o0ecrieueHUN YHEPTETUUECKON OE30MTaCHOCTH.

Xumuss ©W  300poBbe  yernoBeka. JlekapcTBenHble  cpeactBa.  [IpaBuia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMHUM B pa3BUTUU MEIUIMHBI.

XUMHSl TIUIIA: OCHOBHBICE KOMIIOHEHTHI, MHUINEBBbIE H00aBKU. Ponb xumum B
obecrieyeHUH MUIIEBON 0€30MMacHOCTH.

Kocmernueckue wu mapdromepHsie cpenctBa. beitoBas xumwms. I[lpaBuna
0e30MacHOro MCMOJIb30BaHUs MPENapaToB OBITOBOM XUMUU B MOBCETHEBHOMN KU3HU.

XUMHSI B CTPOUTENBCTBE: Ba)KHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHUS B CelIbCKOM X03s1iicTBe. OpraHu4eckue 1 MUHEPAJIbHbIE YI00pEHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO, KEepaMHKa.
Marepuansl 118 31eKTpoHUKH. HaHOTEXHOJI0THH.

Pacuérurnle 3a1aun.

Pacuétpi: maccwl BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MACChHI
(06bEMa, KoMYeCTBa BEIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJHO U3 BEIIECTB UMEET
MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CIIH OJHO H3
BEIIECTB JAHO B BHUJE PacTBOpa C OINPEACIEHHONM MACCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLEHTPALMH BELIECTBA B PACTBOPE, OJIU
BBIXOJIa ITPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXnpeIMETHBIX CBA3EH MPU M3yYEHUU OOIIEH M HEOPTaHUYECKON
xumuu B 11 Knacce ocyliecTBIsIeTCs Yepe3 UCIOIb30BaAHUE KaK OOIINX €CTECTBEHHO-
HAay4YHBIX IIOHATUW, TAaK W TOHATHM, MPUHATBIX B OTIACIBHBIX NPEAMETax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TOHSTHA: SIBJICHUE, HAy4HbIM (akT, rumoresa,
TEOpHs, 3aKOH, aHallu3, CUHTE3, Kilaccu(ukaius, NEPUOJAUYHOCTb, HAOIIOJCHUE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®usuKa: mMarepusi, MUKPOMHUDP, MAKpOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIbI, PaJIMOAKTUBHOCTh, MOJICKYJa, YHEPreTUYECKUN YPOBEHb, BEIIECTBO,



Teno, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBA, MWJealbHBbIM ra3, (u3n4YecKue
BEJIMYMHBI, SIMHUIIBI H3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

buonorusi: kieTka, opraHusM, 3KocucreMa, Ouochepa, MeTaboIU3M, MaKpo- H
MUKPODSJIEMEHThI, O€JKH, >KUPBI, YIICBOMABI, HYKJICHHOBBIE KHCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIE MOPOABI, TOJE3HbIE HCKOMAEeMbIE, TOIUIHBO,
pecypchl.

TexHomorusi: XUMHUYECKash TMPOMBIIUIEHHOCTh, METAJUTYPTUs, CTPOUTEIHHBIE
MaTepuaibl, CeIbCKOXO3SHUCTBEHHOE MPOU3BOACTBO, MHUIIEBAas MPOMBIIIJICHHOCTS,
(apmarieBTHUECKas] MPOMBIIIJICHHOCTh, MPOU3BOJICTBO KOCMETHUECKHUX IMPENapaToB,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, JJIEKTPOHHAS MPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA HIPOI'PAMMBLI 110
®U3UKE HA YPOBHE YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBETCTBMM C CHCTEMHO-AESTEIBHOCTHBIM TMOJXOJAOM B CTPYKTYpE
JIUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHETO
obOmero oOpa3oBaHUs  BBIJICTEHBI  CICAYIOIMIME  COCTABJISIONIME: OCO3HAHUE
0oOyJaromMUMHCsT  POCCUHCKONW  TIpakAaHCKOW  HJAEHTUYHOCTH;, TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOMPECICHHUIO; HAIMUYUE€ MOTHBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAKOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIEeCTBE TIpaBWJIAaMH W HOPMaMH TIOBEACHHUS, HaIUYHE
IIPaBOCO3HAHMS, DKOJIOTHICCKOU KYJIbTYPhI; CLIOCOOHOCTh CTABHUTh IICIH M CTPOUTH
’KM3HEHHBIC TIJIaHbI.

JInyHOCTHBIE  pe3yJbTaThl  OCBOEHHUS  MpeaMeTa  «XHUMHUS»  OTPaKaIoT
c(hOpPMHUPOBAHHOCTh OIIBITA TI03HABATCIIBHOM W TPAKTUYECKOW JEATEIbHOCTH
00ydJaromuxcs B Mpoliecce pean3alii 00pa30BaTeIbHON ICITCIIBHOCTH.

JIM4HOCTHBIE  pEe3yJbTaThl  OCBOEHHS  NIpeaMeTa  «XHUMHUS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh OIIBITA IIO3HABATEIBHOH M TPAKTHUYCCKON JIEATEIIBHOCTH
oOydJaromuxcs B TMPOIECCE pealn3alud 00pa3oBaTeIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHUS OOYYaIOUIUMHUCA CBOMX KOHCTUTYLMOHHBIX MpaB M OO0S3aHHOCTEH,
YBaXXCHUS K 3aKOHY Y MPABOMOPSIIKY;

MPEJICTABICHUST O COUHAJIBHBIX HOPMax MW MPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH MESITEILHOCTH IPH CO3JaHWU YUEOHBIX
MPOEKTOB, PEIICHUN YUYE€OHBIX W MO3HABATEIBHBIX 3a7a4, BBIMOJHECHUN XUMHUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUHbIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

IIEHHOCTHOT'O  OTHOIIEHUS K HMCTOPUYECKOMY U HAyYHOMY HACJEIHIO
OTCYECTBCHHON XUMMH;

YBOXEHUSI K TMPOIECCY TBOpPUYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUIOKEHUS] XUMHH, OCO3HaHUS TOTO, 4YTO [JIaHHbIE HAyKd €CTh pe3yJbTar
JUIMTENIBHBIX ~ HAOJIONCHUM,  KPOMOTIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEIHbHBIX MOTHUBOB B IMOJYUYCHHH U TMOCJICAYIOIIEM aHAIN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIEHUBATh CUTYallUM, CBSI3@HHBIE C XUMHYECKUMH SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HAa MOpPaJTbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHHBATh CBOE TMOBEJCHUE W TIOCTYNKHA CBOMX TOBapHIIEHd C
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NMOHUMAaHMUsI  IIEHHOCTEW  3I0poBOTO M 0Oe3omacHoro oOpa3a  JKH3HU,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIGHHMS K COOCTBEHHOMY (u3nueckomMy u
MICUXUYECKOMY 370POBBIO;

cobmoeHuss TpaBua  Oe3omacHOro oOpalieHus: ¢ BelecTBaMU B OBITY,
MTOBCEJIHEBHOM KU3HU, B TPYJIOBOM JIEATEIbHOCTH;

NMOHUMaHUSI IIEHHOCTH TIPaBUJI MHIUBUYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJICH;

OCO3HAHHUS TIOCIICICTBUH W HENPUIATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKATUBHOM KOMIIETCHTHOCTH B y4eOHO-UCCIEI0BATEILCKOM
NeSATeILHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJAX JIEITCIBHOCTH,

YCTAaHOBKHM Ha aKTMBHOE Y4YaCTHE B PEIICHUU MPAKTHUYECKUX 3a7a4 COIMaIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

UHTEpECa K MPAKTHYCCKOMY HM3YyYCHHIO Tpodeccuil pa3IMdHOro pojia, B TOM
YHUCJie Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKEHUS K TPYAY, JIOASM TPYJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJTBHOW TPaeKTOPUH 00pa30BaHUS,
Oynymie mpodeccru M peanu3anuyd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CMOCOOHOCTEH K XMMHU, HHTEPECOB M MNOTpeOHOCTEH
o011€ecTBa;

6) PK0JIOrM4eCcKOro BOCIIMTAHMS:



AKOJIOTHYECKH 1EJIeCO00pa3HOro OTHOUIEHUS K MPUPOJIe KaK HMCTOYHHUKY
CYyILLIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHUMAaHUs TJ00aJbHOrO XapakTepa SKOJOTMYECKHX MpoOJieM, BIUSHUSA
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHOU CPEbL;

OCO3HAHMSI HEOOXOJMMOCTH HUCIOJIb30BaHUSl JOCTHKEHUUW XUMHUU Uil peLIeHUs
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HEIIPUATUS IEUCTBUM, IPUHOCIUIUMX BPEL OKPYXKAIOUIEH IIPUPOLHOMN
cpelne, yMEeHHUs IpPOrHO3UPOBATh HEOJIArONpHUSTHBIE SKOJOTHMYECKHE MOCIEACTBUS
MIPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HaJIM4usl Pa3sBUTOrO0 DKOJOTMYECKOIO0 MBILUICHUSA, JKOJOTMYECKOU KYJIBTYpHI,
OIBbITA JAEATEIBHOCTU DKOJOIMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMAJILHOM MPAaKTUKE, CIIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UJI€0JIOTUN XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKU U
OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHUS CrieUM(DUKU XMMUU KaK HayKHd, OCO3HAHUA €€ POoiau B (OPMUPOBAHUU
pPAIMOHAILHOTO HAYYHOTO MBIILIEHUS, CO3/IaHUM IIEJIOCTHOTO TMpeaCTaBleHUs 00
OKPYXKaIoIIEM MUPE KaK O €IMHCTBE MPUPOABl U YEIIOBEKA, B [IO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEN U PEeLIeHUH NMPOOJIEM COXpaHEHHs PUPOAHOIO PABHOBECHUS;

yOexIEHHOCTH B 0CO0O0W 3HAUMMOCTH XUMHUHU ISl COBPEMEHHOW IIUBWIN3ALNU: B
e€ T'yMaHHCTHYECKONW HaNpaBJICHHOCTH M BAXXKHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUalbHON KYJIbTYPBI, B PELIEHUU INI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CBIPbEBOM, DHEPIreTUYECKOM, IHINEBOM U DKOJIOTMYECKOU
0€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, 00ECIIEUEHUH YCIOBUM YCHEIIHOTO Tpyda U
HKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKJI0TO 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IIOHUMAaHMs CYIIIHOCTH METOJOB ITO3HAHMS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOIydaeMble
3HaHUSA AJIs aHallu3a U OOBSCHEHUS SIBJICHUN OKPY’KaIOIIEro MUpa U MPOUCXOAIINX
B HEM M3MEHEHUH, YMEHUS JieJaTh 00OCHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE Hay4YHBIX
(akTOB U UMEIOLINXCS JaHHBIX C LEIbI0 TOTYYESHHs! TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XMMHUECKUE 3HAHUS JJIS PELICHUS
npo0JieM B peasbHbIX JKU3HEHHBIX CUTYaLlUsIX;

MHTEpeCa K MO3HAHUIO, UCCIIEA0BATENBCKON NESTEIBHOCTH,

TOTOBHOCTH W CIIOCOOHOCTM K  HEMpEephIBHOMY  00pa3oBaHHIO U
caM0oO0Opa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HaHUM IO XHMHUU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

HUHTEpeca K OCOOCHHOCTSM TpyJa B paszIMYHBIX cdepax MpodecCHOHATbHON
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeMeTHbIE PE3yJNbTaThl OCBOEHHUS MPOrpaMMbl 10 XMMHUU Ha YpOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAOT:

3HAYUMBIE TSt bopmupoBaHUs MHUPOBO33pPEHUS oOyyJaronuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAyYHbIE TMOHATHS, OTpPa’Karollue
LEJIOCTHOCTh HAay4YHOW KapTUHbl MHUpPAa U CHEHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, HHEPrus, SBIICHUE,
Ipolecc, CUCTEMa, Hay4yHbIM (DaKT, MPUHLIMI, TUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCAJIbHbIE y4yeOHble JeHCTBHs (IIO3HABATENIbHbIE, KOMMYHHUKAaTHBHBIC,
peryisTUBHBIE), obecnieunBaroniye GopMUpoBaHUE (HYHKIMOHAIBHON T'PaMOTHOCTU
U COLIMATIHOM KOMIETEHIIMU 00y4arOIINXCS;

CIIOCOOHOCTh O0YYaIOIIMXCS MCIOJIb30BATh OCBOEHHBIE MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PDEHUYECKHME 3HAHUS W YHHUBepcalibHble  yueOHble  JCHCTBUS B
II03HABATEJIbHOM U COLIMAIbHOM IPAKTHUKE.

MeranpenMeTHbIE  pe3yJbTaThl  OTPA)XaloT  OBJAJCHHE  YHHUBEPCAJIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUIMH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKne JeMCTBHS:

CaMOCTOSITEILHO (DOPMYITHPOBATH U aKTyaATU3UPOBATH MPOOJIEMY, paCCMaTPUBATh
€€ BCECTOPOHHE;

ONpeAeisiTh 1€MW JCSATENbHOCTH, 3ajaBasg NapaMeTpbl W KPUTEPUM UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIBHOCTH C TOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUW TIPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEpHbIE NMPU3HAKU TMOHSITUWA W YCTaHABIMBATH WX B3aUMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIOIIME TMOHATHS JJII OOBACHEHHUS OTICIbHBIX (haKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUU IS KIACCU(UKAIIUU BEIIECTB U XUMHYECCKUX
peaKiuu;

YCTAaHABJIMBATh  MPUYUHHO-CIECJICTBEHHBIE  CBSI3M  MEXKAY  HM3Yy4aeMbIMU
SIBIICHUSIMU,

CTPOUTBH JIOTUUECKUE PACCYXKICHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, IO AHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH UM MPOTHBOPEYMS B PACCMaTPUBAEMBIX SIBICHHUSX,
(bopMyITHPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MPUMEHATh B TMPOLECCE IMO3HAHUA HCHOJIB3YEMbIE B XUMHUHU CHMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, TTPEOOPA30BBHIBATh MOJACIbHBIC MPEICTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJICMEHTa, XMUMU4YecKas popMyra, ypaBHEHHE XUMUICCKONW PEAKIIUHA —
NPy PEIICHUM YYCOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, IPUMEHSTH
HAa3BaHHBIE MOJICIBHBIC TPEICTABICHUS JJI1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4Yae€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAaMHM METOJIOB HAYYHOIO IIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKiui;



GbopMyIHpPOBATh TEIA M 33/1a4d MCCIICAOBAHMS, UCIIONIB30BATh MMOCTABICHHBIC U
CaMOCTOSATEIHLHO C(HOPMYITHMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA TO3HAHUS
U OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl 1O TPOBEPKE TNPABIIBHOCTH
BBICKA3bIBAEMbBIX CYKIICHUN;

BJIQJICTh HABBIKAMH  CAMOCTOSITEILHOTO  IJITAHUPOBAHUS W TIPOBEICHUS
YUYEHUYECKUX DSKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHS HAOIIOIATh 3a XOJIOM
mpoIecca, CaMOCTOSTENBHO TPOTHO3MPOBATH €Tr0  Pe3ynbTar, (OPMYITHPOBATH
0000IIIeHUsT ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YIHTATOB HMCCIICIOBAHUS,
COCTaBJISITh 00OCHOBaHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTb  OMNBIT  YYEHUYECKOM  HMCCIEIOBAaTENbCKOM M MPOEKTHOM
JESATEIBHOCTH, TIPOSIBIIATH CITIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIILHOMY ITOUCKY
METOJIOB PEIICHHS] TPAKTUYCCKUX 3a7ad, TPUMCHCHHIO PAa3JIMYHBIX METOJ0B
MO3HAHUSI.

3) pabora ¢ nnpopmaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX MHPOPMAINK (HAYIHO-TTOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPKaHUs, CIIPaBOYHbIC TIOCOOUs, pecypchl HTepHETA),
aHANMM3UPOBAaTh HMH(POPMAIIMIO pa3IMYHBIX BHJIOB M (QOpPM IPEACTABIICHUS,
KPUTHYECKHU OIICHUBATh €€ JJOCTOBEPHOCTh M HEIPOTHBOPECYNBOCTH;

(GopMyIHpOBaTh 3alpPOCHl M MPUMEHITh PA3JIMYHBIC METOJIBI TPH IOUCKE |
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4eOHBIX  3ajaad
OnpeeIEHHOrO TUIIA;

npuOOpeTaTh  OMBIT  HCHOJB30BaHHUS  MHOOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTEIILHO BhIOMpATh ONTUMAJIBHYIO (OpPMY TpelCTaBlIeHUs UHPOPMAIUH
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B Ka4€CTBE CPEACTBA MpPU padOTe ¢ XUMHYECKOU
uHbOpMaIIMel: TPUMEHATh MEXIpeAMEeTHbIe ((PU3MUEeCKue M MaTeMaTHUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPENICTBA HATJISITHOCTH.

KoMMyHUKATHUBHBIE YHHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0 AUAIOra U/ Win
JMCKYCCHH, BBICKA3bIBATh UJICH, (OPMYITMPOBATH CBOU MPEI0KEHUS OTHOCUTEIIHLHO
BBITIOJTHCHUS MPEJITIOKCHHOM 3a1a4H;

BBICTYyNIaTh C TIPE3CHTAIIMEH pEe3yJbTaTOB II03HABATCIbHOW ACATEIBLHOCTH,
MTOJTYYEHHBIX CAMOCTOSTEIIPHO HMJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITOJTHECHUH
XUMHUYECKOTO SKCIIEPUMEHTa, MPAKTHYCCKOW pPadOTHl IO HCCIICIOBAHHMIO CBOMCTB
M3y4aeMbIX BEIIECTB, pPeaau3aiiu yaeOHOro MPoeKTa, H (hOPMYJIUPOBATH BHIBOIBI TI0
pe3yiabTaTaM IMPOBEIEHHBIX HCCIICAOBAaHUN IyTEM COTJIACOBAaHMS TO3UIMHA B XOJE
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUA:



CaMOCTOSITEIILHO IIJIAHUPOBATh U OCYIIECTBIIATH CBOIO II03HABATEIbHYIO
IESTEIbHOCTD, ONpeAeiss €€ LEeNN U 3a7a4d, KOHTPOJIMPOBAaTh U 110 Mepe
HEO0OXOIMMOCTU KOPPEKTUPOBATH MPEAJIaraeMblil aITOPUTM ACHCTBUI NpU
BBINIOJIHEHUH YYE€OHBIX U UCCIEA0BATENbCKUX 3a/a4, BBIOMpATh Hanboiiee
3¢ PexTUBHBIN cIOCO0 UX PElIeHUs ¢ YUETOM MOTYUYEHUS! HOBBIX 3HaHHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEILHOCTH Ha OCHOBE CaMOaHalIn3a U

CaMOOLICHKH.
INPEAMETHBIE PE3YJIBTATbHI

[IpeameTHble pe3ynabTaThl OCBOCHMS MPOTPAMMBI MO XMUMHUU Ha YriayOJaE€HHOM
YpOBHE Ha YPOBHE CpeAHEro o0iiero o0pa3oBaHusl BKIIOYAIOT crielupuyecKue JJs
y4eOHOT0 mpeaMera «XUMHsS» HaydHble 3HAHUS, YMEHUS U CIOCOOBI JAEHCTBHIM IO
OCBOCHHUIO, MHTEPIpPETAIMd M TMPEOOpPa30BAHUIO 3HAHUM, BUIBLI JCATECIBHOCTU TIO
MOJIYYEHUIO HOBOTO 3HAHUS W TPUMEHCHHUIO 3HAHUN B Pa3IUYHBIX Y4YEOHBIX
CUTyaIUsX, a TaKKE€ B PEalbHBIX KM3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C XUMHUEH. B
mporpaMMe 1Mo XMMHUHU MPEIMETHBIC Pe3yIbTaThl IPEACTABICHBI 1O TOJaM U3yUYCHHUSI.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckast XuMus» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: O MECTE U 3HAYCHUH OPraHUYECKONW XUMHH
B CHCTEME €CTEeCTBEHHBIX HAayK M €€ poJid B O0ECNeYeHHH YCTOMUMBOIO pPa3BUTHUS
YeJIOBEYECTBA B PEUICHUU MPOOJIEM HKOJIOTUYECKOM, SHEPreTUYeCKOW M IMUILIEBON
0e30MacHOCTH, B PAa3BUTUU MEAMIMHBI, CO3IaHUM HOBBIX MaTEpHUaliOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEYEHUU PAlUOHAIBHOTO MPHUPOAOINOIH30BAHUS, B
dbopMHUpPOBAaHUM MHUPOBO33pPEHUST W OOIMIEH KyJIbTyphl YEJNOBEKa, a TaKkKe
HKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHON CpeEIE;

BJIaJICHUE CHUCTEMON XUMHAYECKHUX 3HAHUM, KOTOpas BKJIFOYACT:
OCHOBOITOJIArarOIIMe MOHATUS — XMMHUYECKUM 3JIEMEHT, aTOM, SIpO U 3JIEKTPOHHAs
obOoyouka aroma, s-, P-, d-aToMHBIC OpOWTANH, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3aIUs AaTOMHBIX OpOWTaned, WOH, MOJEKYJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCJICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00BEM, yriIepoAHbI CKeleT, (yHKIIMOHATbHAS
rpynmna, paaukan, CTPYKTypHbie  GopMmyibsl  (pa3BEPHYTHIC, COKpaliEHHBIC,
CKEJIETHBIE), HU30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), U30MEPHI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTII€BOJOPOIbI, KUCIOPOI -
1 a30TCOJEpIKAIINE OPraHUYECKUE COEAUHEHHMS, MOHOMED, MOJUMED, CTPYKTYPHOE
3BE€HO, BHICOKOMOJICKYJISIPHBIE COECJIMHEHHUSI; TEOPUHU, 3aKOHBI (MIEPUOIUIYECKHI 3aKOH
J. . MenneneeBa, Teopusi CTpoeHHsl opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHHS SHEPTUH TTPU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN  S3bIK  XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIMEe B OCHOBE IIOHMMAaHHUS TNPUYUHHOCTH H



CUCTEMHOCTH XHMHUYECKHUX SIBJICHUMU; MPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakiui, TePMOJUHAMUYECKUX U KUHETUUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHWUS,
O B3aMMHOM BJUSHUM aTOMOB W TPYII aTOMOB B MoJieKyjdax (MHIYKTUBHBIN U
Me3oMmepHbIt 3 dekTsl, opueHTanTsl [ u Il pona); daxronornueckue cBeAeHUS O
CBOMCTBaX, COCTaBe, IMOJYy4YCHUM ¢ O€30MacCHOM UCIOJIb30BAHUU Ba)KHEUIIIHNX
OpraHUYECKUX BEHIECTB B OBITY M MPAKTHUYECKON JEATETbHOCTU YeoBeKa, OOIIHNX
Hay4YHBIX MPUHIMMNAX XUMHUYECKOrO MPOU3BOACTBA (HA MpUMEpPE MPOU3BOACTBA
MeTaHoJa, iepepaboTku HePTH);

c(hOpMUPOBAHHOCTb YMEHHI: BBISBIATh XapaKTEpHbIC TMPU3HAKU TMOHSITHUH,
yCTaHABIIMBATbUX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TOHSATUS TIPU
OMHMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTHh YMEHHUI:

UCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJI OPraHUuYECKHUX
BEIIECTB;

COCTaBJISITh ypaBHEHUS XHUMHUYECKUX PEAKIU MU PACKPhIBATb MX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEJCTBOM COCTaBJICHUS
ANIEKTPOHHOTO OajaHca »dTUX peakUuid, peakiuil HOHHOTO oOMeHa MyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB ISl WIITIOCTPALUM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH: YCTaHABIWBATh MPUHAMJICKHOCTh HW3YYEHHBIX
OpPraHWYEeCKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUID K OIPEIEIEHHOMY
KJIacCy/Tpymie COEIWHEHUH, JaBaTh KM Ha3BaHHUS 1O CHUCTEMATHYECKOUN
HomeHkiarype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHWS ISl OTHEIBHBIX
OpeACTaBUTENEH OPraHMYECKUX BEHIECTB (ITWIECH, alleTHIICH, TOJIYOJI, TJIMIIEPHH,
ATWICHIJINKONb, (eHon, Gopmanbaerus, aneTaibIeTui, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHAas KHUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHUHOBASl KUCIOTHI,
TJIMIWH, aJlaHWH, MajibTo3a, (DPyKTO3a, AHWUIIUH, IUBUHWI, H3OMPEH, XJIOPOIPEH,
CTUPOJI U ApYTHUe);

chOpPMHUPOBAHHOCTh ~ YMEHHUS  ONpENENsATh BHJI  XAMHUYECKOW CBSI3U B
OpraHUYECKUX COEIUHEHMSIX (KOBaJEHTHass M WOHHAs CBsA3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

chOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. BytnepoBa nns oObsSCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh COCTAaB, CTPOCHUE, (PU3HUECKHUE U
XUMUYECKHE  CBOICTBA  TUIHMYHBIX  MPEACTABUTEINEH  pPa3IUYHBIX  KJIACCOB
OpraHUYECKUX BEHIECTB: AJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB, aJKUHOB,
apoOMaTUYECKUX YIJIEBOJOPOJIOB, CIUPTOB, ajbJErMAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCIWHEHHI U aMUHOB,
aMUHOKHCJIOT, OEJIKOB, YIJI€BOJAOB (MOHO-, IU- U MOJUCAXapUA0B), UIUTIOCTPUPOBATD



TEHETUYECKYIO CBSI3b MEXKAY HUMU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKkIuii ¢ UCMOIb30BAHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPkKAATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTU PEAKIMOHHON CITOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT KPaTHOCTHU
Y TUIA KOBAJIGHTHOW CBSI3U (G- U T-CBSA3U), B3aUMHOI'O BJIMSIHUSI aTOMOB W TPYIII
aTOMOB B MOJIEKYyJax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh MCTOYHUKH YIJIEBOJOPOJIHOTO
ChIpbs (HEPTh, NPUPOAHBIN T'a3, Yrojhb), CIOCOOBI €ro nepepadoTKU U MPaKTUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeToAaxX TMO3HAHUS — HAOMIOJCHUH, U3MEPEHUU, MOJACITHUPOBAHUH, SKCIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH dTU 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI TMPUMEHSTHOCHOBHBIC OIEpallMM MBICIUTEIbHON
NEeSTENbHOCTH — aHajdUu3 U CHUHTE3, CpaBHEHHE, 000OLIeHUE, CUCTeMaTH3alUIO,
BBISIBJICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3€W — JIJIi M3Y4YEHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHU: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUU C
MOHATUSAMH W TPEJICTABICHUSMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TIMOHUMAHUS CYIIHOCTH MAaTepPHAIBHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHCTEMHbIE 3HAHUSA [0 OPraHMYECKOW XUMHH Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHHIA: IPOBOJAUTH PACUETHI IO XUMUYECKUM (hopMyiaM U
YPAaBHEHHSIM XUMHUYECKUX PEaKINil C UCIOJIb30BaHUEM (DU3NUYECKUX BEIMYMH (Macca,
00BEM  Ta30B, KOJMYECTBO BEIIECTBA), XapaKTepU3YIOIIMX BEHIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcy€Thl MO HAXOXKACHUIO XUMHYECKOW (OpMYIIbI
BEIIECTBA IO HM3BECTHBIM MAacCOBBIM JOJISIM XUMHUUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTH ra3000pa3HbBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, aHAIM3UPOBATH U OICHUBATH C
MO3UIIMHA KOJIOTHYECKOM 0€30IaCHOCTH MOCTEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NEeATEeNbHOCTU YeJ0BeKa, CBSI3aHHOM c nepepadoTKoi BEILIECTB,
UCIIOJIb30BAaThIIOIYYEHHbBIE 3HAHUS JI1 MPUHATUS TPAMOTHBIX pELIEHUN MpoOieM B
CUTyalusiX, CBI3aHHbBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TUIAHUPOBAaTH M TMPOBOJUTH
XUMUYECKUI SKCHEPUMEHT (TMOJIydeHUE M H3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU  YIIEBOJOPOJOB PAa3IUYHBIX KIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHMYECKUX BEILECTB, pPEUIEHHWE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJCHUEM MPABUI
O0e3omacHoro oOpamieHusi ¢ BemecTBaMH U JabOpaTOpHBIM O0OpPYIOBaHUEM,
dbopmynupoBaTh 1EIb HCCIEAOBaHUS, NPEACTaBISATH B  pa3au4Hou  (opme
pe3yAbTaThl SKCIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHHUIA:



coOJIfo1aTh TpaBUJIa DKOJOTUYECKH 1e1eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B LEIAX COXPAHEHMS CBOETO 3I0pPOBbs, OKpYXKaroIIEH
IIPUPOIHON Cpelbl U JOCTIIKEHUA €€ YCTOMYUBOIO Pa3BUTHUS;

OCO3HABaTh OIIACHOCTh TOKCHYECKOTO JEHCTBHUS HA JKUBBIE OPraHU3MBI
ONpeAEeIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1J1K;

aHAIM3UPOBATH 1EJIECO00PAa3HOCTh NPUMEHEHUsI OPraHUYEeCKUX BEIIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOUIEHUS! PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh YMEHMI: OCYIIECTBIISTh  II€JICHANPABICHHBIN  MOUCK
XUMHYECKOW MH(OpMALMK B Pa3IMYHbIX MCTOYHHMKAX (Hay4yHass W y4eOHO-Hay4dHas
JUTEepaTypa, CpelcTBa MaccoBod mHpopmanuu, UHTEpHET U Apyrue), KpUTUUECKU
aHANIM3UPOBATh XMMHUYECKYI0 MH(pOpMaIMIO, nepepadaTbiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC
[IpenmeTHBIC pe3yabTaThl OCBOCHHS Kypca «OO0IIast 1 HeOpraHudecKass XUMUS»
OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHHI: O MaTepUalbHOM CIWHCTBE MHpa,
3aKOHOMEPHOCTSIX M MMO3HABACMOCTH SIBJICHUW TIPUPOJIBI, O MECTE M 3HAUCHUU XUMHUU
B CHUCTEME CCTCCTBECHHBIX HayK M €€ poJih B 00ECIICUYCHUN YCTOMYMBOTO Pa3BUTHS, B
pelieHny MpooJIeM PKOJOTUYECKOM, IHEPTETHUYECKON W TMHIINEBOM O€30MacHOCTH, B
Pa3BUTHUU MEIUIIUHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB, HOBBIX HCTOUYHUKOB DHEPTUH, B
obecriedyeHUH  PaIMOHAIBLHOTO IPUPOJIOTIOIB30BAHUS, B dbopmMupoBaHUU
MHUPOBO33PECHUSI W OOIIeH KyJIbTypbl UeJOBEKa, a TaKXe HKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIaJICHUC cUCTEeMOM XUMHYECKUX 3HAHUM, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAOIIHNE MOHATHS — XUMHYECKUHA JIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI,
DJIEKTPOHHAss 000J04YKka aroma, S-, P-, d-aTOMHBIC OpOWTAIH, OCHOBHOE H
BO30OYXKIEHHOE COCTOSHUS aToma, THOpUIM3aIds AaTOMHBIX OpOWTae, WOH,
MOJICKYJIa,  BaJ€HTHOCTb,  3JEKTPOOTPHUIATEILHOCTb,  CTEMEHb  OKHCIICHUS,
XUMHUYeCKass CBI3b  (KOBaJCHTHAs, WOHHAS, MeTa/UIMYecKas, BOJOPOJIHAS),
KpUCTAJTHYeCKass peméTka, XUMUYecKas peakius, pacTBOp, DJICKTPOJIHUTHI,
HEDJICKTPOJIUTBI,  DJCKTPOJIUTHYCCKAS  JUCCOIMALMS, CTEIEHb JIUCCOIIHAIINH,
BOJIOPOJHBIN  IMOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH 3 deKT
XUMHUYECKOW peaKIMu, CKOPOCTh XUMHUYECKOW peaKIMu, XHMMHYECKOE pPaBHOBECHEC;
TEOPHH U 3aKOHBI (TCOPHS JICKTPOIUTHUCCKON TUCCOIUAIINH, TTIEPUOINICCKHIA 3aKOH
JI.1. MeHnneneeBa, 3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpaIeHNs DHEPTHH TPU XUMHUYSCKUX PEaKIMAX, 3aKOH ITOCTOSHCTBA COCTaBa
BCIIICCTB, 3aKOH JICHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUN SI3BIK
XHUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUEC B OCHOBE IMMOHUMAHHS MPUYUHHOCTH
U CHUCTEMHOCTH XMMHYCCKHX SBJICHHH; COBPEMCHHBIC IPEACTABJICHUS O CTPOCHHH
BCIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJSIPHOM M HaJMOJICKYJSIPHOM YpPOBHSX;
MPEACTaBICHUS O MEXaHH3MaX XHMHYSCKHX peaKIui, TEPMOJMHAMUYSCKUX H
KHHETHYCCKHX 3aKOHOMEPHOCTSIX HX IPOTCKAHHUSA, O XHMHYSCKOM pPaBHOBECHH,



pacTBOpax M JAMCHEPCHBIX cHUcTeMax; (hAKTOJOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOJIb30BAHUM BAKHEUIIMX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOW JESATEIBHOCTH 4YEIOBEKa, OOIIUX HayYHBIX
MPUHIIMIIAX XUMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHbIC MPU3HAKK TOHSATHUMH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOUIWE MOHSATHUS TPU
OMMCAaHUY HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(hOpMUPOBAHHOCTh YMEHHUS HCMOJb30BAaTh XUMHUYECKYH) CHUMBOJUKY JUIS
cocTtaBlieHUs  (GOpMyd  BEUIECTB W YpaBHEHUH  XUMHUYECKUX  peakIuii,
cucreMarnueckyto HomeHkinatypy (IUPAC) u TpuBHaiibHBIE Ha3BaHHS OTICIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACIISITh BaJlGHTHOCTh W CTENEHb OKHUCIICHHS
XUMUYECKUX JJIEMEHTOB B COEIWHEHUSIX, BUJ XUMHYECKOW CBS3U (KOBaJEHTHAas,
MOHHAsl, MeTaJyInyeckas, BOJOPOJHAs), THUIN  KPUCTAUIMYECKOW  pPEHETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOWMCTB BEILIECTB OT BHUJA
XUMUYECKOW CBSI3M W THUMNA KPUCTAJUTMYECKOW PEImIETKH, OOMEHHBIM U JOHOPHO-
aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIECHTHOM CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHUH: KIIACCUPUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA IO
UX COCTaBy, XMMHUYECKHE PEAKLUHMH MO Pa3IWYHbIM NIpHU3HAKaM (YHCIY U COCTaBY
pearupyronmx BEIIeCTB, TEIUIOBOMY 3G (EeKTy peakiuu, W3MEHEHHIO CTeleHen
OKHUCJICHHMSI DJIEMEHTOB, OOpaTHMOCTH, Yy4YacTHUIO KaTajiu3aTopa W JpYyTHe);
CaMOCTOSITEJILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJISl KIacCU(PUKAIIMKU U3ydaeMBbIX
BEILECTB U XUMHUECKUX PEAKIIHA;

c(hOpMHPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICH TMepuoanyeckoro 3akona JI. WM.
MenpeneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTEPU30BATh JEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XUMHUYECKUX BJIEMEHTOB IE€pBOro—4eTBEpTOro mnepuoaoB Ilepuoanueckoii
cucrembl J[.MI. MenneneeBa, HCHONB3Yys TMOHATHS <«OQHEPIETUYECKUE YPOBHWY,
(QHEPreTHUYECKHE TOIypOBHU», «S-, P-, d-aTOMHBIE OpOWTANW», «OCHOBHOC U
BO30YKAEHHOE SHEPreTHUECKHE COCTOSHHUS aToMa»; OOBICHATH3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB W HMX COCIUHEHUH IO MepuoiaM H
rpynnaM Ilepuonnueckon cucremsl . M. MenaeneeBa, BaJIEHTHbIE BO3MOKHOCTH
aTOMOB PJIEMEHTOB Ha OCHOBE CTPOEHUS UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepPU30BaTh (OMHICHIBATH) OOIINE XUMHYECKHE
CBOMCTBa  BEIECTB  pA3JIMYHBIX  KJIACCOB, MOJATBEPXKIATh  CYLIECTBOBAHUE
T€HETUYECKOW CBSA3U MEXIY HEOPraHMYECKMMU BEIIECTBAMU C MOMOIIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

chOpMUPOBAHHOCTh ~ YMEHHMSI  PacCKpblBaThb  CYIIHOCTb:  OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIMI MOCPEJCTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajaHca
ATUX pEeaKUWH; peakuuid HOHHOrO OOMEHa IMyTEM COCTaBJICHHUSI HMX IMOJHBIX H



COKpAILEHHBIX VOHHBIX YPaBHEHUN; peaxuui TUJPOIN3a; peaxkuuit
KOMILJIEKCO00pa30oBaHusl (Ha MpUMEPE T’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh ~ yYMEHHUS  OOBSCHATH  3aKOHOMEPHOCTHM  NPOTEKAHUS
XUMHYECKUX PEAKIUN C YYETOM HMX DHEPreTUUYECKUX XaAPAKTEPUCTUK, XapakTep
M3MEHEHUS] CKOPOCTHM XHMMHUYECKOM peakluu B 3aBUCHUMOCTH OT pa3IMYHBIX
(akTOpOB, a TaKXkKe XapakTep CMEIIECHUS XMMHYECKOTrO PaBHOBECHS IOJ] BIUSHHEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUUYECKUE PEAKIUH, JIEKAIIKE B
OCHOBE IMPOMBIIUICHHOT'O TMOJYYEHHUs! CEPHOM KHUCIIOThI, aMMHaKa, OOIIMe HAyYHbIE
OPUHIMIBL ~ XUMHUYECKUX  TMPOU3BOJACTB;  LEJIECOOOPa3HOCTb  MPUMEHEHUs
HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUS
COOTHOILIEHHUS PUCK-TIONH3A;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METOAaX HAyYHOTO MO3HAHUS
ABJICHUA TPUPOJbI — HAONIOEHUe, HU3MEpPEeHHe, MOJIETUPOBAHUE, SKCIEPUMEHT
(peanbHBII W MBICIEHHBIN), HCHOJb3YEMbIX B E€CTECTBEHHBIX HAayKax, YMEHHS
OPUMEHSTh 3TH 3HAHUS MPH IKCIEPUMEHTAIBHOM HCCIEAOBAHMM BEIIECTB M IS
OOBSCHEHHUS XUMHMYECKUX SBJICHUM, MMEIOIIMX MECTO B MPHUPOJIE, MPAKTHUECKON
JeSITEIbHOCTH YeJIOBEKA U B MOBCETHEBHOU JKU3HH;

c(OpPMHUPOBAHHOCTh YMEHHS BBISBISAITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSAMHM W TPEICTABICHUSMU JAPYIMX €CTECTBEHHO-HAYYHBIX IPEIMETOB MJIs
00JIe€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €TMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHS MPOBOAUTH PACUETHI: C MCIOJIb30BAHHEM MOHSTHM
«MaccoBas JOJs BEHIECTBA B pacTBOpPE» M «MOJSpHAs KOHLEHTPALMSA»; MaCChI
BelecTBa WIM 00bEMA raza MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIU
00BbEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB; TEIIOBOTO d(dekTa peakiuu,
3HAQYEHUS] BOJIOPOJIHOTO TOKAa3aTesl pPAaCTBOPOB KHUCIOT W IIEIOYEH C HM3BECTHOU
CTENEHBIO JUCCOIMaIu; Macchl (00BbEMa, KOJIMYecTBa BEHIECTBA) MPOJYKTa
pEeaKIny, €CIM OJHO M3 UCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOPA C ONPEACIEHHOM
MacCCOBOM J10JIel pacTBOPEHHOTO BEUIECTBA WM JAaHO B M30BITKE (MMEET MPUMECH);
J0JIM BBIXOJIa MPOIYKTa peaKUK; 0ObEMHBIX OTHOILIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENBHO IUIAHUPOBATh U TPOBOJUTH
XUMHYECKUI SKCIEPUMEHT (IMPOBEAEHUE PEAKIIM HOHHOIO OOMEHA, MMOATBEPKICHUE
KAaueCTBEHHOI'O0 COCTAaBa HEOPraHMYECKUX BEILECTB, ONPEAEIEHNUE CPEIbl PaCTBOPOB
BEIIECTB C MOMOIIbI0 MHAMKATOPOB, U3yUYEHHUE BIMUSAHHS Pa3IUYHBIX (AKTOPOB Ha
CKOPOCTh XMMHUYECKON pPEAKLUH, PEIICHWE SKCHEPUMEHTAJIBHBIX 3aJad IO TemMaMm
«Metamne» u «Hemertamibl») ¢ coO0eHHEM MpaBuil O€30MacHOTO OOpalIeHHs ¢
BeIIeCTBAMH M JTabopaTopHbIM  oOopymoBaHueM,  (OpPMyIUpOBaTH  LIEJb
UCCIIEIOBaHMS, MPEJICTaBIsATh B pPa3IMYHON (opme pe3ynbTaThl SKCIEPHUMEHTA,
aHAIM3UPOBATH U OLIEHUBATHUX JOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHMI: COOJIIOATh IPaBUJIA TMOJb30BAaHHUS XWMHUYECKOU
mocyao W J1abopaTOpHBIM OOOpYyJOBaHHMEM, OOpalleHHss ¢ BEHeCTBAMH B
COOTBETCTBHUM C MHCTPYKUMSIMH I10 BBINOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OIBITOB, 3KOJIOTMYECKH LEJIECOO0PA3HOTO TOBEAECHHS B OBITY U TPYIOBOH



NEATEIIbHOCTH B LENSAX COXPAHEHUs CBOErO 3/10POBBS, OKPYKAKOUIEH INPUPOTHOU
cpeabl W JIOCTHKEHHS €€ yCTOMYMBOTO PAa3BUTHS, OCO3HABATh ONACHOCTH
TOKCHYECKOTO JECHCTBHUSI Ha >KUBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPTraHWYECKUX
BEIIECTB, MOHUMas cMbici nmoka3zarens [IJIK;

c(OPMHPOBAHHOCTh ~YMEHMI: OCYLIECTBIATh  ILEJICHANPABIEHHBI  MOUCK
XUMUYECKOW MH(POpMAIUU B Pa3IMYHBIX MUCTOYHHMKAX (HaydyHas M y4eOHO-HaydHas
JUTEepaTypa, CpelcTBa MaccoBod mHpopmanuu, HTEpHET U Apyrue), KpUTUUECKU
aHANM3UPOBATHXUMHUUYECKYIO HH(OpMaIuio, nepepadarbiBaTbe€ U HMCIOJIb30BATHB
COOTBETCTBUH C IMOCTABJICHHOW yueOHOM 3a1aueid.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM IPOrpaMmbl Beero Kourpoabusbie | IIpakTudeckne | ofpaszoBarelibHbIE pecypehbl
padoThI padoThI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHMYeCKOi XUMUM
[IpenMeTt opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUIECKUX 8 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHenuit A. M. byrneposa
Hroro mo pazgeny 8
Pa3znesa 2.YriieBoaopoanbl
IT — .
2.1 PEACTIBHBIC YIIICBONOPOART 5 https://resh.edu.ru/subject/lesson/6151/start/149993/
QJIKaHbl, UKIOATKAHBI
H : .
2.2 CHPCACIBHBIC YIICBOAOPOIIBI 14 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
QJIKeHbI, AJIKa/IMEHBI, ATKIHBI
2.3 AAPOMATHHECKHE YIIICBOAOPOEI 8 https://resh.edu.ru/subject/lesson/4775/start/150494/
(apeHnsr)
[IpupoaHble HCTOYHUKU
2.4 YII€BOJOPOJOB U UX 4 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
95 ["anmoreHnpou3BoIHBIC 4 1

YTIJIEBOJIOPOIOB




Wroro mo paznmeny 35

Paznen 3.Kuciopoacoaep:xaniue oprann4ecKkue coeJuHeHN s

https://resh.edu.ru/subject/lesson/4769/start/150550/

3.1 Crnuptsl. DeHon 11 1
https://resh.edu.ru/subject/lesson/5727/start/150577/

KapOoHumbHBIE COSTUHEHMS:
https://resh.edu.ru/subject/lesson/4776/start/150604/

aJIbJACTUAbI U KETOHBI.

3.2 21 1
Kapbomosbie kucnoter. CroxubIe https://resh.edu.ru/subject/lesson/5952/start/150631/
3¢upsl. XKupsl
3.3 VYrieBoabl 9 1
Hroro no pazneny 41

Pasznen 4.A30Tconeprkanye opraHnyecKkue coeIuHeHus

4.1 AMUHBI. AMHHOKHUCIIOTHI. beakn 12 1 2 https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro mo pazgeny 12

Pa3znen 5.BbicokoMoJIeKy/IsIpHBbIE COeINHEHU S

5.1 BeicokomoekypHbLe 6 1 https://resh.edu.ru/subject/lesson/6296/start/212589/
COCITMHCHUS
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I1O 102 3 6
I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/

11 KJIACC

Ne i/t

HaumenoBanue pa3aeioB u

KoaudecTBo 9acoB

DJIeKTpOHHbIE (LI (PPOBbIE)

TEM HPOrpaMMbI Beero Konrtposnbusbie | IIpakTudeckne | ofpaszoBareibHbIe pecypebl
padoThI padoThI
Paznen 1.Teopernyeckue 0CHOBbI XUMHH
Crpoenue aToMa.
[Tepuonnueckuii 3aKOH U
11 [Tepuonnueckas cucrema 9 https://resh.edu.ru/subject/lesson/5911/start/151053/
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHue BelecTna. 11 1
MHuoroo6pa3ue BenecTn
1.3 XUMHUYECKUE PEAKITUN 19 1 3 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazgeny 39
Pa3znen 2.Heoprannueckasi Xumus
2.1 Hemeramisr 31 1 3 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.2 Mertaiibl 23 1 2 https://resh.edu.ru/subject/lesson/5814/start/151239/
Hroro no paszneny 54
Paznea 3.Xumusi v ’KU3Hb
M .
3.1 CTOABT TTOSHAHIA B XHMIH 9 https://resh.edu.ru/subject/lesson/3504/start/151485/

XUMHS U )KU3Hb




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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