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HOACHUTEJBHAS 3AIIUCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTENBHOM MTPOrpaMMBbl cpeiHero oo1iero oopazopanusi(P@OIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peaIu3yIonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX UM PEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K OBICTPO MEHSIIOUIMMCS YCIOBUSM U3HU B COLIUYME, a TaKXKe ISt
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0O  WHTEPIpETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbpTaToB OOydeHHs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoH oOecrneynBaeT
MOJIyYCHUE TPEICTaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJaIONIUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KOoTopas npeaycMaTpuBaeT
OTpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4e€CTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIGHKH 00pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluXxcs B
paMKax HWTOTOBOM arTecTtali B (QOopMe €IUHOTO TOCyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIWBAaEeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUI U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3€EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHUs, COJAEPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX  PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MIPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yu4e0HO-II03HABATENbHBIX JACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
COJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHON IPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
OIPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NPeaIMETOB 0a30BOro M yriayOlEHHOrO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOyYEHMsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM OJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4EHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3aLUAX CPEIHEr0 NpohecCHOHATBHOTO0 00pa30BaHus.
B 31011 CBSI3M M3ydeHHe npeaMeTa « XuMHsD OpPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00y4eHHUs, B TOM YHUCIE C
NEPCIEKTUBON  TMOCIEAYIOMIEr0 TIOJMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsigy ¢ »Tum, B cBeTe
tpeboBanniit ®PI'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (elepanibHON
o0OpazoBaTeILHON MPOrpaMMBbl CPETHETO 00IIeT0 00pa30BaHUs U3YUCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELIECHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBaHHE Yy HHX OOIIEHHTEIICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMu y4eOHOro TpyJda M O0O0OOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocTaBngmyMu peaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusgx 6a30BOTro U yriryOJIEHHOTO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CUcTeMa
3HaHUU TIOJY4YaeT ONpElNeIEHHOE TEOPETUUYECKOE JONOJIHEHHE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOGn€HHOM ypOBHE H3YYEHHsI MIpeaMeTa oOecredyeHa BO3MOXHOCTH
3HAYUTENILHOTO YBEJIMYEHHs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIyOIeHUs IPEICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuyenue nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpPOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUuud JOMOIHSIETCS
GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XMMHUM NpU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHKE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PQeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP KaHKE KyPCOB XUMHH YTITyO0IEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OIpeeaEHHOro npoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBbIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiisa 00ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MatepHana 1o oomen xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akUEHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IIO3HAHUS,
OOILIHOCTH 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coJaepkKaHUM MpeAMETa 1 KJIACCOB XUMHKO-
ouonoruueckoro npoduias OoNbIINI yAeNbHbI Bec OyneT MMETh OpraHuveckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTH JiJIsl 60J1€e 00CTOSITEIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIE€BObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYLIIHOCTH HIPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBEeHHO-Hay4dHbIE HpeaMeTh», «MaremaTuka u
uHbopMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUNA: O MaTepUAIbHOM E€JUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUSI U O0ILEH KyJbTypbl UYEIOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpene;

e OCBOCHME CHCTEMBI 3HAHWW, JICKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJAPHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (dopmupoBaHUe y 00y4aromuxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN M1 OObSICHEHUS
KJIFOUEBBIX M€ W TPOOJEeM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C TO3HIIMKA SKOJIOTHUECKONW 0€30MaCHOCTH TTOCIICCTBUN
OBITOBOM M MPOU3BOJACTBEHHON JESATEIHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
1. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHUM, HMMEIONIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOM JESITEIIbHOCTU U TTOBCEIHEBHOM JKU3HH.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIUNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera «XuUMUsS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOCXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMpOLecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEIJICKTYAbHBIX U TBOPUECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHATBHON 1 OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opmMupoBaHHME yMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHHOCTH.

OO6m1ee 4nciIo 4YacoB, MPEAYCMOTPEHHBIX JISI U3yUYEHUS XUMHUHM Ha YIITyOJIEHHOM
YpOBHE CpeaHero obiero oopazopanus, coctasiset 204 yacos: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COSAMHEHUSX. TUIbI THOPUIU3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJIEGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOUTaNel, G- U T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTypHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupUKalMM OpraHuyeckux BewiecTB. [loHsTHe 0
dbynkuuonansHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (IUIABJICHUE,
OoOyTfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4eCKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj aikaHoB, o01mias popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3alnsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AMU, IUPOJIN3a, KpEKuHra, ropenus. lIpencrasinenue o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyyeHus: U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, IUKIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUSI U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousznyeckre CBOMCTBA ATKEHOB. XMMUYECKHE CBOWMCTBA:
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B (-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepusanuu u okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, U30JIUPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUS U IPUMEHEHNE aJTKaueHOB.

Ankunbl. ['oMosoruueckuil psij alkuHOB, oOmas GopMyia, HOMEHKIaTypa 1
MU30MEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHUE CBOMCTBA: PEAKLIMU IPUCOCANHEHNS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaTudeckue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyiia, HOMEHKIATypa U U30MEPHUsI. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKLIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTUPYIOIMIEM JIEUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrnocoObl NOJTy4YeHUs U
IIPUMEHECHUE aPOMATHUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennsliit yroiib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[IpomykThl mepepaboTku HEDTH, UX TPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue (GU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriiepoja U BOJOPOa B OPTaHMYECKUX BEIIECTBAX, MOJyYSHUE ITUICHA U U3YUYEHUE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yromby, ¢ odpasnamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJIECIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamnue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUPThl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa U  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpONHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: PEaKLIMK 3aMEILICHUS], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKiIeopuIbLHOTo 3amenieHus. JleiicTBrue Ha
opranu3m denoBeka. CriocoObl MOTy4eHUS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, muzoMepuss U HOMEHKJIaTypa. Pu3nuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAaKUN IPUCOETUHEHUS.
OxkucieHue anpJeTu0B, KAYECTBEHHbIC peakluu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Puznueckue cBOcTBa
OJTHOOCHOBHBIX TMPEIENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepuPUKANNUA, PEAKIUU C YYaCTUEM YIJIEBOJOPOJTHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O TPOW3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JuHONIeH08as KUcIoThl. CrlocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. DHU3NUECKHE M XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOU H
IEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUecKue U XMMUYECKUE CBOMCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
¥ mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxOoxAeHHE B npupoje. POoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
Ipynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaroIMEe U HEBOCCTAHABIMBAIOIINE AUcaxapuasl. ['uapomms
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMala M LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAYEeCTBEHHas Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJy4YeHHe 3PHUpoB LeiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTb Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJeTU]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellieHHe DJKCIEePUMEHTAIbHBIX 3a7ad 1o TemMaM «Cruptel U (eHOJBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne coeTuHeHUsl.

AMWHBI — OpraHWYECKUE MPOM3BOAHBIC amMMuaka. Kimaccudukarus aMuHOB:
anupaTUUeCKue W apoMaTHUYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢opmyiia, U30MepHus, HOMEHKIaTypa U (puznueckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIYMH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psja. CTpoeHre aHWIMHA.
B3aumHoe BiMsSHHE Tpynm aToMOB B MoJIeKyse aHuiInHa. (OCcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAenbHbIC TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHue aMMHOKUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

benku kak mnpuposHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IpPEeBpallCHMUI:
pacTBopeHHe OCIKOB B BOJE, JCHATyparusi OCJIKOB NPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKW, peIIeHHEe OJKCICPUMEHTAIBHBIX 33Jlad [0  TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BrbicokoMoJ1eKyJIApHBbIE COeIMHEHNS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALINS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTEpePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M WX IPEBPAILCHHIA:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOr0 COEAUMHEHUS 10
MaCCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €TI0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIECHUE CTPYKTYpPHOH (OpPMYJIbI OPraHMYECKOrO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpPEAEIECHUE J0IH
BBIX0/1a MIPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NPU U3YYEHUH OPTaHUYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, NPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOoTE3a,
TEOpHsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaOIIOJCHUE, H3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, HHEPrusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHUCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TETEpPOTPO(PHBIA THIT MUTAHUSA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe HCKOTIAEMbIE, TOTUIHBO.
TexHOmorusl: NHILEBbIE NPOAYKTHI, OCHOBBI PAaUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUUECKHM 3neMeHT. M3otomnbel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XUuMHIECKUX SJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpezneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNEeKTpOHHBIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(PUIYypallUd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOYKHBIX BEIIECTB 110 TPYIIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. MeHnpeneena.

XUMHUYECKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIEHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNsIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPJAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUSA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucrtemax. Mctuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuidi B HEOPraHMUECKONH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermiaoBbie 3QPEKThl XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpATHUMBIC peaKIMu. XUMHU4YecKoe paBHOBecue. KoHncranTa
XUMUYECKOT0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuyeckass auccormanus. CuibHble U CIA0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHCJIOTHAs, HEUTpasibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenbs MW BOCCTAHOBHUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3loKEeHUE TNEpPOKCHAAa BOJOPOJAA B MPHUCYTCTBUM KaTalW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHA, ONpe/eIeHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GbakTOpoB Ha CKOPOCTh XHUMHYECKOMW pEaKIMU M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

Heoprannyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTH CTpoeHUs ux aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, gusnueckne M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ npuibl. TomMBHBIE
DJIEMEHTHI.

["amorensl. Haxoxknenue B mpupoje, CrocoObl MOdydeHus, (QU3HUYECKUE U
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIe KUCI0pOaCOAEPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxpaenume B TpUpoAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepui(IV), oxcua
cepbl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MONMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruii. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE  MOJIU(PUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBass KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenune MetayioB B [lepuoanyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYeK aToMoB MeTamuioB. OOrue
dbusnueckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HanpspkeHuil  metawioB.  OOmue  CrocoObl

MOJIyYECHUS METAJIOB: TUAPOMETAIIITYPIHUs, MMAPOMETAIUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUThl OT
KOpPPO3UH.

OO6mast xapakrepuctuka MmetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nueckue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

Oo6mast xapakrepuctuka metamioB IIA-rpymnmer Ilepuogudeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3HYECKHE U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJroMuHUI: noylydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUabl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel u JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xene3a(ll) u sxenesa(Ill). [Tonydenue u npuMeHeHne Keae3a U
€ro CILIaBOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHHUE MEJIU U €€ COCAUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pumMenenue
[IAHKA U €r0 COeINHECHUH.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, H3Yy4YEHUE KOJUIeKIMH «MeTaiuibl M CIUIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METaJUIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AIIOMUHHS W LHHKA C
pacTBOpaMM KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecrieyeHur yCTOMYMBOTO pa3BUTHA denoBedecTBa. [lonstue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIUINBI OPTaHU3aAlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaKHEUIIMX BEIIECTB (HA MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHBIE CIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHUN YHEPTETUUECKON OE30ITaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHS THIIKA: OCHOBHBIE KOMITOHEHTHI, TTUIIEBbIC J00aBKU. Poib Xxumuu B
o0ecrieueHnH MHUIEeBOM 0€30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€30macHOr0 UCIIOJIb30BaHUS MPENapaToB OBITOBOI XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE YI0OpEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéThl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CJIU OJHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BIX0/1a MPOYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H NpH  HU3YyYEeHUHM oOmed u
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEopHusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(PUKalus, MepuoIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHHUE.

du3nka: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHnus3M, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD» OTPaXaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD) OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[I03HABATEILHOW M MPAKTUYECKOU JIESITEIHHOCTH
oOy4Jarommxcs B MPOLecce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax W MpaBWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3IAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OPMAITUH O TIEPEAOBBIX JTOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOWUX TOBApHUIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM H C yU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl 1EHHOCTEH 310poBOro W Oe3omacHoro oOpas3a >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOMU JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJJICKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHUIO Mpodeccuil pa3IuyHoro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3alud COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTHYCCKUX IMPOoOJIeM, BIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKpYXKaroUeu
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Hs PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHSI, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
Y OOLIECTBEHHON IPAKTUKH;

NOHMMAaHUA CHeNUM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJICTaBICHUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEeHWU MNpoOdJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B O0COOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B pELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEIIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYCHHH YCIOBHUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4HbIX (paKTOB M UMEIOIUXCSI JAHHBIX C LEbIO MOJIYy4eHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN eI TENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhIBHOMY  OOpa30BaHHUIO |
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaabHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMUU Ha YPOBHE
CpeIHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAO0B IO3HAHHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpcalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obOecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJarOIIIXCS WCITI0JIB30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHre JeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIASIbHBIX (PaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEaKIUK;

YCTAHABJIMBATh MPUYMHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pElIeHUH Y4YeOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI1 BBISBICHHUS XAPAKTEPHBIX NMPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMUYECKUX
peakuuii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
0000LIEHHS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOJAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIEIOBATEIbCKON W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasl JUTEpATypa XUMHUYECKOTO COAEpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh UH(OPMALIMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNU, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLKMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHbopMaluel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYecCKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)IAEMOM TEMBI B XOJI€ TUAJIOTa U/WIIN
JUCKYCCHH, BBICKA3bIBATh UIeH, (POPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOTo MPOoeKTa, U (HOPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpeensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBAaTEeNIbCKUX 3ajad, BbhIOMpaTh HaumOoliee
3¢ (eKTUBHBIN CcrOco0 HX pemeHus ¢ Y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ybTaThl OCBOSCHUS MPOTPAMMBI IO XUMUM Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHus BKIOYAIOT clieuu(pruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BHUJBI JEATEIHHOCTH T10
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyAlMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TroJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUYECKON 1
MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYyJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX oOpOuTaned, WOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHbIC), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XUMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEeakiui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMS], O B3AUMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIi 3ddekTsl, opuentantsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEACHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKA, OOIUX HAYUHBIX MPUHIIMIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEpEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEaKIMM U PacKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakinii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3rOTaBJIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHUHAJICKHOCTh H3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TpUBUAIBHBIE HA3BaHUSA AJIA OTIAEIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE
U XUMHYECKHE CBOWMCTBA THUIUYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, ANbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€JNKOB, yIiaeBojOB  (MOHO-, JU- U  MOJIUCAXapUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX PEAKUUd C MCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYECKUX COEAMHEHUN OT
KpPaTHOCTH U THUIIA KOBAJIEHTHOMU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
Y TPyNI aTOMOB B MOJIEKYJIax;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, YTOJb), CIOCOOBI €0 IEPEPadOTKU U MPAKTUYECKOE
IpPUMEHEHUE POAYKTOB IIepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(OpPMUPOBAHHOCTH YMEHUS PUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aLuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIs
0oJyiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaMm
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcCYEThl MO HAXOXKICHUIO XHUMHYECKOW (POPMYITBI
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEICTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh U TMPOBOIAUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BCILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOJACOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynIUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa YKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroUlen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3IMYHBIX UCTOYHHUKAX (HAy4YHAsl U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaluu, IHTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIO, iepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XUMUSD OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHBIE OpOUTaNM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKass CBA3b (KOBAJIECHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAsl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYECKAss JUCCOLMAlMS, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKOUN PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHHUSI IPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHU3MaX XHWMHUYECKUX pEaKlHil, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCTOIb30BAHUH BAKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBLHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M THUIA KPUCTAJUIMYECKOW pPEIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMHU MO PA3IMYHBIM NMPU3HAKAM (YUCITY U COCTABY
pearupyromux BeIeCTB, TEIUIOBOMY 3(P(eKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zaropa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEpPUU i KiIaccuukauu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX OJJIEMEHTOB IEPBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa,  uUCOONB3ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
ANIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THAPOKCOKOMIUIEKCOB IIMHKA 1 ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI 1O/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEILIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICJICHHBIN ), UCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIPHASI KOHIICHTPAIUS;
Macchl BElIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKIINH; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (MpPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPKACHUE KaueCTBEHHOT'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJIWKATOPOB, HW3YYEHUE BIHSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMu, pEIICHUe
DKCIIEPUMEHTANIbHBIX 3adad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs ¢ BelleCTBaMU U J1ab0paTOpHBIM
o0opyaoBaHueM, GopMyJIUPOBATH 1ETh UCCIEOBAHUS, PE/ICTABIISATH B PA3IMIHON
dbopMe  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIM3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KUBBIC OPraHU3MbBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHpopMaluu, UHTEpHET U Apyrue), KpUTUUECKU
aHATM3UPOBATh XUMHUUIECKYIO HHPOPMAIIHIO, ITIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a/1aueii.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (UG pPOBbIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer opraHn4ecKkoi XUMHH. https://urok.1c.ru/ https://educont.ru/
1.1 Teopust cTpoeHUs OPraHUYECKUX 8 https://globallab.org/ru/#.Yvqw2HZByUk
coenuuennii A. M. bByrieposa https://ibls.one/
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
ITpeebHbIC YITICBOIOPOIH — https://urok.1c.ru/ https://educont.ru/
2.1 p yr p 5 https://globallab.org/ru/#.Y vaw2HZBvyUk
AITKAHDI, HHKI0AIKAHET https://ibls.one/
Helpe e TbHbIE VITIEBOIODOILL: https://urok.1c.ru/ https://educont.ru/
2.2 pedl yr p ) 14 1 https://globallab.org/ru/#.Yvgw2HZByUk
AITKEHBI, AJIKaJNCHBI, AITKHHBI .
https://ibls.one
ApOMATHYECKHE YIICBOIOPOIEL https://urok.1c.ru/ https://educon
2.3 p yr p 8 https://ibls.one
(apetibr) https://globallab.org/ru/#.Yvgw2HZByUk
https://urok.1c.ru/ https://educont.
[IpupoHbIE HCTOYHHUKHU )
2.4 CBOTODONOB 1 HX Hebenatorka 4 https://ibls.one/
YHICBOROPOA pep https://globallab.org/ru/#.Yvgw2HZByUk
T a/IOreHITPOH3BOIHbIE https://urok.1c.ru/ https://educont.ru/
2.5 p 4 1 https://globallab.org/ru/#.Y vaqw2HZByUk
YHICBOLOPOIOB https:/ibls.one/
Hroro no paszneny 35




Pa3znea 3. Kucaopoacoaepxxamye oprannyeckue coe{uHeHus

https://urok.1c.ru /https://educont.ru/

3.1 Cnuptsl. ®enon 11 https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
KapOonunpHble cCOeTMHEHUS: https://urok.1c.ru/ https://educont.ru/
3.2 abJIeTUIbI B KeTOHBL. KapOoHOBBIE 21 https://globallab.org/ru/#.Yvqw2HZByUk
kuciotel. CiioxkHble 3¢upsl. Kups https://ibls.one/
https://urok.1c.ru/ https://educont.ru/
3.3 Yriesoanl 9 https://globallab.org/ru/#.Y vaw2HZByUk
https://ibls.one/
Hroro no pazneny 41

Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeIuHeHus

https://urok.1c.ru/ https://educont.ru

4.1 AMuHBI. AMMHOKHCITOTHI. benku 12 https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
Hroro no pazneny 12
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
https://urok.1c.ru/ https://educont.ru/
5.1 BricokoMoOneKyIsipHbIE COETUHEHUS 6 https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

HaumenoBanue pa3aesioB u

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/m Kontpoabnbsie  IlpakTuueckue
TeM MPOrpaMMBbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbBI XUMHH
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U https://urok.1c.ru/ https://educont.ru/
1.1 [Tepuonuueckas cucrema 9 https://globallab.org/ru/#.Yvqw2HZByUk
XUMHUYECKHX ieMeHToB /[, U. https://ibls.one/
Menneneesa
CTpocHHe BemecTBa https://urok.1c.ru/ https://educont.ru/
1.2 M p 5 ' 11 1 https://globallab.org/ru/#.Yvgw2HZByUk
HOTOObPA3HE BEILCCTB https:/ibls.one/
https://urok.1c.ru/ https://educont.ru/
1.3 XUMHUYECKUE PEAKIIUN 19 1 3 https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumMusi
https://urok.1c.ru/ https://educont.
2.1 Hewmerasuiel 31 1 3 https://globallab.org/ru/#.Y vaw2HZBvyUk
https://ibls.one/
https://urok.1c.ru/ https://educont.ru/
2.2 Meranibsl 23 1 2 https://globallab.org/ru/#. Y vaw2HZByUk
https://ibls.one/
Uroro no pazaeny 54

Paznen 3. XuMud 4 JKM3HL




MGTOI[BI II03HaHHUA B XUMHUH.

https://urok.1c.ru/ https://educont.ru/

3.1 9 https://globallab.org/ru/#.Yvgw2HZByUk
XUMUS U )KA3HDb )
https://ibls.one/
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH,
MIPEICTABICHHE O MHOTOOOpa3uu OPraHNIECKUX
COCIMHEHUN

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

DIIEKTPOHHOE CTPOEHUE aToMa yriiepoaa (OCHOBHOE U
BO30YKIEHHOE COCTOSIHIS ). BaeHTHBIC BO3MOXKHOCTH
aToMa yriepoja

XUMHYECKas CBS3b B OPraHUYECKUX COCIUHEHUSIX.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3H,
CrocoObl pa3pbiBa CBsI3EH

Teopus cTpoeHUsI OpraHUYECKUX coeTMHEeHu A. M.
byrneposa

Buasl nzomepun: cTpyKTypHas, IpOCTPAHCTBEHHAS.
OnekTpoHHbIe () (PEKTH B MOJIEKYIaX OPraHUYECKUX
COeIMHEHUN

[IpencraBnenue o kaccupuKay U CUCTEMaTHIeCKast
Homenkiarypa (IUPAC) opraandeckux BEMIeCTB

Knaccudukanus peakuuii B opraHn4eckoi XuMuu

Cucremarusanusa 1 0000IeHNE 3HAHUH 10 TEME

AJKaHbI: TOMOJIOTHYECKHH psifl, o01as ¢popmyina,
HOMEHKJIaTypa U U30Mepusl, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI




10

11

duzndyeckre ¥ XUMUUECKHE CBOMCTBA aJIKaHOB

Haxoxnenue ankanoB B nmpupoze. CriocoObl
TIOJTyYCHUS ¥ IPUMECHEHHE AIKAaHOB

12

13

14

15

16

Huknoankansl: o0mias popmysa, HOMEHKIATYpa U
H30MCpu, 0C06€HHOCTI/I CTPOCHUA U XUMUUYCCKHUX
CBOWCTB, CITOCOOBI MOJIy4EHUS U IPUMEHEHHE

Pemenne pacu€THeIX 3a7a4 Ha ONIPENEICHHUE
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO BEUIECTBA MO
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B €T0
cocraB. Cucremaru3anus U 00001IeHIE 3HAHUH 110
TeMe

AJIKeHbI: TOMOJIOTHYECKUH psizl, oO1mas Gpopmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue Moseky. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MEpPHUsI aJIKEHOB

Puznyeckue 1 XMMUYECKHE CBOMCTBA AJIKEHOB.
IIpaBuno MapkoBHHKOBa

CrniocoObl noy4eHus U NpUMEHEHUE aJIKeHOB

17

18

[Tpaktuyeckas padora Ne 1 mo teme "[lonyuenue
ATHJIEHA U U3yYEHHE €ro CBOMCTB"

Pemenue pacu€THbIX 3aa4 Ha ONPENEICHHE
MOJIEKYJISIPHON (hOpMYJIIbI OPraHUYECKOTO BELIECTBA

19

AnKanueHbl: CONpsHKEHHBIC, U30JIMPOBAHHBIC,
KyMyn#upoBaHHbIe. OCOOCHHOCTH AJIEKTPOHHOTO
CTPOEHUSA

20
21

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB

CnocoObl MOJIy4CHHA U MPUMCHCHUC AJIKaIUCHOB




AJIKUHBI: TOMOJIOTHYECKH psif, oOas hopmyia,

22 HOMEHKJIATypa, JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII, PU3NIECKUE CBOHCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSA3b

25 CriocoObI nostyyeHust ¥ IPUMEHEHNE aJIKUHOB

26 Pewenne 3amad: pac4€Tsl 10 YpaBHEHUIO XUMUYECKOU
peakuuu

27 Cucremarusanusa 1 0000IIeHIE 3HAHUN 10 TEME
ApeHBI: TOMOJIOTHYECKUH psiJl, o0mIas popmyna,

)3 HOMEHKJIaTypa. JJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI OeH30J1a U TOIyoja, UX
¢du3nyeckre CBONCTBA

29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUN 3aAMEILIECHUS

30 XVMMHYECKUE CBOWCTBA aPEHOB: PEAKIIUU
NPUCOEANHEHHNS, OKUCIIEHHE TOMOJIOTOB O€H301a

31 Oco0eHHOCTH XUMUYECKHUX CBOIMCTB CTHpOJIA

1 Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieJIeHHE
MOJIEKYJISIPHOM (OPMYJIbl OPraHMYECKOI0 BEIIeCTBa

33 CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB

34 ['enernueckas cBA3b MEXKIY PA3IUYHBIMU KJIACCAMH
YIJI€BOIOPOIOB

35 Pacu€tpl o ypaBHEHUSAM XUMUYECKUX PEAKLIAMN.
Cucremarusanusa 1 0000IeHNEe 3HAHUH 10 TEME

36 [Ipupoanstii raz. IlonyTHble HEPTAHBIE Ta3bl

37 KaMeHHbIH yroib 1 MpoayKThI €ro nepepadoTKu




Hedtp 1 ctocoos! e€ nepepadotku. [Ipumenenune

38
IPOAYKTOB NEpepadOTKu HEPTH

39 ['eHeTr4ecKas CBSA3b MEXKIy Pa3IMYHBIMH KjlacCaMu
YTJIEBOJIOPOIOB

40 lNanorenonpoun3BoHbIE YIIIE€BOJAOPOIOB: 3JIEKTPOHHOE
CTPOCHUE; PEAKIIMU 3aMEIIECHUs rajoreHa
JelicTBue 1mieao4eil Ha TaJIOreHIPOU3BOIHBIE.

41 BzamMoneiicTBue auraaoreHaaIKaHOB C MAarHHUEM U
LIUHKOM

4 Cucrematu3zanus u 0000IIeHHE 3HAHUI TT0 pa3aeny
"VYraeBogopobr"

43 KonTpomnpHas padora o Teme "YriaeBoaopoas"”
[IpenenbHBIC 0OTHOATOMHBIC CITUPTHI: TOMOJIOTHYCCKUIT

44 psa, obmas popmyna, CTpOCHHUE MOJIEKYII, U30MEPHSI,
HOMEHKJIaTypa, Kinaccudukamnus, pusndeckue
CBOICTBA

45 XUMUYECKUE CBOWMCTBA MPEIETbHBIX OJHOATOMHBIX
CIIUPTOB

46 CrniocoOblI nosty4eHus U IpUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

47 [IpocTsie a¢upbl: HOMEHKIATYpa U U30MEPHS,
0COOEHHOCTH (PU3UYECKUX M XUMUUECKHX CBOWCTB

43 MHOT0aTOMHBIE CITUPTHI: ITUICHTIUKOIb U TIUIEPUH,
ux (pu3uveckre U XUMHYECKHUE CBOICTBA

49 CnocoOsI TOTyYeHHsT ¥ TPUMEHEHNUE MHOTOATOMHBIX
CITUPTOB

50 ®DeHoJT: CTPOCHUE MOJIEKYITBI, (PU3NYECKHUE CBOKCTRA.

ToxcuuHOCTH (heHoIIa




51

XuMmudeckue cBoicTBa (heHoma

52 CriocoOsI MosTydeHus U IpuMeHeHue GpeHomna
[TpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 334a4 1o Teme "CrnupTel U
¢denomnsr"

54 CucreMaruzaius 1 0000IeHHE 3HAaHHUH 110 TEME
AnbAETUBI U KETOHBI: 3JIEKTPOHHOE CTPOCHUE

55 KapOOHMIIBHOH TPYIIIBI; TOMOJIOTUYECKHUE PSJIBI,
oOmras popmyna, U30MepHUsi 1 HOMEHKIIATypa

56 AnbaeTuabl ¥ KETOHBI: PU3NYCCKUE CBOWCTBA;
peaKny IPUCOSTHHCHUS

57 Peakiyuu okuciaeHHs U KaYECTBEHHBIE PEaKIIHH
aNbJIETH/I0OB U KETOHOB

58 CriocoOBbI MOTy9eHHUS aTbJICTHI0B U KETOHOB

59 OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOTHI,
O0COOEHHOCTH CTPOEHHUS UX MOJIEKYJI

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX
dusnyeckue cBoiicTa

61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 Oco0GeHHOCTH CBOWCTB MYPaBbUHOM KUCIOTHI.
MHuoroo0pa3ue kapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB: HETPEACTbHBIX U

63 apoMaTHYECKNX KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCIIOT

64 [TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT




CrniocoOblI oTy4eHus U MpUMeHeHre KapOOHOBBIX

65
KHCIIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN psifl, oO1ast
dbopMmyna, u3oMepusi U HOMEHKJIaTypa

67 du3nuecKue 1 XUMUYECKHEe CBOWCTBA 3(UPOB
Pemenne pacu€rHbIX 3a7a4: 10 YPAaBHEHUIO

68 XUMHYECKON peaKIuu, Ha ONpeeIeHuEe MOJIEKYISIPHOU
(GOpMYJITBI OPraHUIECKOTO BEIIECTBA
[TpakTuueckast pabota Ne 3. Pemenue

69 JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "KapOoHoBbie
KkucnoThl. CroxxHbie 3QUpsr”

70 Kupsl: ctpoenue, pusndeckne U XUMHISCKUC
CBOMCTBA (THIPOJIN3)

71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX OCTATKH
HETpPeACNIbHBIX )KUPHBIX KUCIOT. JKupsbl B npupoie
Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX

72 Morolee aeiictBue. [lonsTue 0 CHHTETUYECKHUX
Moromux cpeactBax (CMC)

73 ['enernueckas cBs3b yIi€BOJOPOAOB U
KHCIIOPOJCOAEPKAIIMX OPTraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN

75 CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe

76 OO0mias xapakTepucTHKa YTJIEBOIOB U KilaccupuKaus
YTJIEBOJIOB (MOHO-, TU- ¥ TIOJINCAXaPH/IbI)

77 Mounocaxapusl: (hU3MUECKre CBOMCTBA U HAXOXKICHUE
B [IPUPO/JIE

73 [IpumeneHue TIII0KO36I, €€ 3HaYCHUE B

KUBHCACATCIIBHOCTH OpraHnu3mMa




I[I/IcaxapI/II[BIZ caxapo3a, MajJibTO3a M JIAKTO34a.

7 Haxosxnenue B npupojie v IpUMEHEHUE JUcaxapuioB

20 [Tonucaxapuasl: CTpOSHUE MAKPOMOJICKYI,
bu3HYecKre U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacdeTHBIX 3a7a4 Ha ONpeIeIeHUE JOTH

82 BBIXO/Ia TIPOJIYKTA PEAKIIUU OT TEOPETHUCCKH
BO3MO>KHOTO

83 CucremaTtu3zanus u 0000IIeHHE 3HAHUI TT0 pa3aeny

84 KonTtponsnast padora o Teme "Kuciaopoacoaepxarime
OpraHUYecKHue coequHeHus"
AMUHBI: K1accuduKaIys, CTpoeHUue MOJIEKYJ, 00IIast

85 dbopmyna, u3omepusi, HOMEHKIIATypa U (pusnveckue
CBOICTBA

86 XHUMHYECKUE CBOMCTBA aTu(aTUIECKUX aMUHOB

87 AHWIVH: CTPOCHUE aHWJINHA, OCOOCHHOCTH
XHMHYECKUX CBOMCTB aHMJIMHA

28 CriocoOblI MoydeHus U IpUMeHeHue anndaTudecKux
aMHUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIATypa U U30MEpHs,

89 ¢uznueckue cBoiictBa. OTAENbHBIE IPEICTABUTENH O
AMUHOKHCJIOT
XuMHYECKHe CBOMCTBA aMUHOKHUCIIOT, UX

90 OMoJIOTHYECKOE 3HAUCHHE aMUHOKHUCIOT. CHHTE3 U
TUPOITU3 TIETITHIOB

91 benku kak mpupoHBIE TOTUMEPHI; CTPYKTYPhI OEIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB




A3oTcoaepikaiine reTepoUKINIeCKHe COSTUHEHUS.
93 HyxkenHoBbIE KUCIIOTBI: COCTaB, CTPOEHUE U
Ouosoruyeckas poiib

[TpakTuueckas padora Ne 4. Pemenue
94 3KCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME
"A30TCcoAepKalle OPraHMYeCKUe COeTUHEHN "

[IpakTuueckas padora Ne 5. Pemenue

95 SKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe ""Pacrno3HaBanue
OpPraHMYEeCKUX COCTUHEHUI"

96 KonTtponpHast pabora o Teme "A3oTcoaepikanimue

OpraHuYecKHue coequHeHus"

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX
97 COCIMHEHUH U METO/Ibl MX CUHTE3a —II0JIMMEpPU3aALN
Y IIOJINKOHICHCALINS

98 [TnactMaccel. YTuin3anus u nepepadboTka riacTuka

99 DacToMephl: HaTYPabHBIA CHHTETUYECKUE KayUyKH.
Pesuna

BonoxkHa: HaTypalibHbIE, UCKYCCTBEHHBIE,
100 cuHtetTndyeckue. [lonnmepsl cenuanbHOro
Ha3HAYECHUSA

[Tpaktuyeckas padora Ne 6. Peenue
101 SKCHEPUMEHTAIBHBIX 33/a4 110 TeMe "Pacnio3HaBanue
MJIaCTMAcC ¥ BOJIOKOH"

O06o01eHre 1 cucTeMaTu3aIus H3y4eHHOTO

102 MaTepuaia 1o reMe "BbICOKOMOJIEKYIISIpHbIE
coeMHEHUs "

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Konrposbuble IIpakTHyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypenI
| Atom. CocTaB aTOMHBIX JIep. XUMUYECKHUI 2JIEMEHT. |
N3oTomnsl
) CtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE 1
qucia
3 Krnaccudukanus XuMru4eckux 3J1eMeHToB (s-, p-, d-, f- 1
AJICMEHTHI)
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM 1
5 DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUT
6 DNeKTpOHHBIE KOH(PUTYpAIIMX HOHOB. |
DIEeKTpOOTPULIATETbHOCTh
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
7 xuMudeckux dyemMeHToB 1. Y. MeneneeBa, CBA3b C 1
COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
8 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX 1
BEIIIECTB IO TPyMIaM U epHoiam
9 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME 1
Bunel xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBSI3U. BogopoaHas CBs3b. 1

MexMOJIeKyIISIpHbIE B3AMMOAEHCTBUS




BanenTHOCTE M BaJIEHTHBIC BO3MOKHOCTH aTOMOB.

11 CBs13b 2JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI € UX
F€OMETPUUYECKUM CTPOCHUEM

2 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB
Y HOMEHKJIaTypa
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO

13 CTpOEHHUs. THUIIBI KPUCTALUINYECKUX PELIETOK U
CBOMCTBA BEILIECTB

14 [Tonsitue o nucnepcHbix cucremax. [Ipeacrasnenue o
KOJUUIOUJTHBIX pacTBOpax

L5 HcTuHHbIe pacTBOPHI: HACHIIIICHHBIEC M HEHACHIIICHHBIE,
pactBopuMocTh. Kpucramioruaparsl

16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAIIUU PaCTBOPOB
Pemenue 3aa4 ¢ ucnonb30BaHUEM MOHITUHN ""MaccoBast

17 JI0JI1 pacTBOPEHHOTO BemiecTa', "MoipHas
KOHIIEHTpanus"

13 Knaccudukanus u HoOMeHKIATypa HEOPraHUIECKIX
BELIECTB

19 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME
KonrtponbHas padora no remam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema
xumudeckux siemenTtoB J[. . Menaeneena",
"Ctpoenue BemecTBa. MHOT0oOOpa3ue BemecTs"”
Krnaccudukanus XuMHUECKUX peakiui B

21 HEOPraHUYeCKOW U OPraHUYECKON XUMHUH. 3aKOH

COXpPAaHCHUSA MACChl BEIICCTB,; 3aKOH COXPAaHCHUS U
MMpEeBpalICHUA DOHCPIUH ITPU XUMHYCCKUX PCAKIHAX




Tennobie 3 (HEKTh XUMHUUECKUX PEAKIIH.

22
TepMoxuMUUYeCKHe ypaBHEHUS

3 Brruncnenus no ypaBHEHUSIM XUMUYECKUX peakUuil U
TEPMOXUMHUYECKIM YPABHEHUSIM

4 CKopocTh XMMHUECKOH peakliuy, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (hakropoB. Katanus n kaTanu3aTopbl

25 ['omoreHHbI€ ¥ T€TEPOreHHbIE PEAKIIUU
[IpakTuueckas padora Ne 1 o reme "Bnusinue

26 pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuu"

7 OOpaTumbie U HEOOPATUMEBIE peaKUuU. XUMHIECKOE
paBHOBECHE
[IpakTuueckas pabora Ne 2 o reme "Bnusiaue

28 pa3nuYHbIX ()aKTOPOB HA MOJIOKEHUE XUMUYECKOTO
paBHOBecHS"

29 DnexTponuTuyeckas auccoruaius. CHUIbHbIE U cl1aldble
AEeKTpoNUThL. CTENEHb JUCCOLMAUN

30 HNonnoe npousseaenue Boabl. Cpea BOIHBIX
pactBopoB. Bonopoausiit mokasarens (pH) pactBopa

31 I'mpponus coneit. Peakiuu, mpoTekaromume B pacTBOpax
ANEKTPOJIUTOB

1 ITpakTuyeckas padora Ne 3 mo teme "XuMuueckue
peaKkIu B paCTBOPAX JIEKTPOITUTOB"

13 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.
Baxuerime OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTo/ 37IeKTPOHHOTO (JIEKTOHHO-HOHHOTO0) OanaHca

35 DNEeKTPOJIM3 PACTBOPOB U PACIIABOB BEIIIECTB

36 Pemenue 3ana4 pa3nuyHbIX TUIIOB




37

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

Cucremaruzanus u 0000LIEHYE 3HAHUM 10 TEME

38 " "
XHUMHUYECKUE PEaAKIUU

39 KonTponpHas pabota mo Teme "Xumudeckne peakiiuu'
[Tonoxxenue Hemetauio B [lepuoauueckoit cucreme

40 XUMH4YecKux djemeHToB M. Y. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3nyecKkue
CBOWCTBA HEMETAJJIOB

A1 ANIIOTpONHsS HEMETAIOB (Ha pUMepe KUCIOPoa,
cepsl, pocdopa u yriepoaa)

1 Bogopon: nonyuenue, pusndeckie u XUMHISCKUAC
cBoycTBa. ['mapuael

43 ["anmorensl: HaXOXKIEHHUE B IPUPOJIE, CIIOCOODI
noJiydeHusi, GU3NYECKrue U XUMUYECKHE CBONCTBA

44 l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJICOACPIKAIINE COETMHEHUSI TaJIOT€HOB

45 JlaBopaTopHble U TPOMBITIUICHHBIE CITOCOOBI MTOTYUYESHUSI
rajoreHoB. [[ppuMeHeHne TaloreHoB U UX COCTMHEHU I

46 ITpakTryeckas pabora Ne 4. Pemenue
JKCIEPUMEHTANIbHBIX 3a4a4 1o Teme "['anoreHsr"
Kucnopon: nabopaTopHbie 1 MPOMBIILIIEHHBIE CTIOCOOBI

47 MoJTydeHus, GU3NYECKUEe U XUMUIECKHE CBONCTBA.
O30H. [IpuMeHeHue KUCI0poa U 030Ha

48 OKcuIbl ¥ TIEPOKCHUIBI

49 Pemenue 3aiay pa3nuyHbIX TUIIOB

50 Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI MOTyUEHHUSI,
(bU3MYeCKre U XUMHUYECKHE CBOMCTBRA

51 CepoBoaopo, Cyabhuabl




52

53

Kucnoponcoaepxaiiue COeIUHEHUSI CEPBI.
Oco0eHHOCTH CBOWMCTB CEPHON KHCTIOTHI
[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIBHBIX 33724 1o Teme "Cepa u eé
coenuueHus"

54

A30T: HaX0XJACHUE B IPUPOJIE, CIIOCOOBI OJIYUCHHUS,
(du3nUecKre U XUMUYIECKUE CBOMCTBA. AMMMUAK,
HUTPUBI

55

56

57

Kucnopoacoaepxkaiiyue COeTUHEHUS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCIOTEI

[IpuMeHeHHe a30Ta M €ro COSTMHEHUN. A30THBIC
ynoopeHus

dochop: HaXOXKACHUE B TPUPO/IE, CIIOCOOBI MOTYUCHHS,
¢du3nyeckre U XuMu4eckue cporictsa. ®ochuasl u

dbochun

58

59

60

Oxkcunbl hocdopa, pochopconepxarire KUCIOTHI.
Comu dhochopHON KHCIOTHI

[Tpumenenue pochopa u ero coeaunenuii. PochopHsie
ynoopeHus

ITpakTruyeckas pabora Ne 6. Pemenue
SKCHEPUMEHTAIbHBIX 33a4 1o TeMe "A30T u pochop u
HUX coeaquHeHus"

61

VYraepon: HaxoKAEHUE B IPUPOJIE, AJUIOTPOITHBIE
Moaupukanum; GU3NYecKue 1 XUMHUUECKHe CBOICTBA,
IIPUMEHEHNE

62

63

Oxkcun yraepona(Il), oxcun yrinepona(IV), yronpHas
KHCIIOTA U €€ COn

Pemenune 3amaq Pa3JINUHbIX TUIIOB




Kpemuuii: HaxoxxJ1eHue B IPUPOJE, CIIOCOOBI

64 MOJTy4YeHHUs1, PU3NIECKUE U XMMUYECKHE CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KHCIIOTa, CHIIUKATHI

66 IIpumenenue kpeMHus U ero coenuHeHui. CTekio, ero
II0JIy4Y€HHUE, BU/IBI CTEKJIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe
"Hemertamsr"

69 KonTponbnas pabora no teme "Hemeramibr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIMS
O1nO0K
[Tonoxenue metaiuioB B [lepuoanyeckoii cucreme

71 XUMHUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB

7 Oo6mue ¢usznyeckue cBoiictBa Metamios. [Ipumenenue
METaJIJIOB B OBITY M TEXHUKE

73 Crnnasel MetaiuioB. Kopposust meramios

74 Pemrenne 3ama4 pa3inuyHbIX TUIIOB

75 DNEKTPOXUMHUYECKUN PsJi HAIPSDKEHNUN METAIIIOB.
OOu11e criocoObl MOTYyYeHHs METAJIOB
OO6mas xapakTepucTuKa MeTauioB [A-rpynmnsl
[Teproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

76 Hatpwuii u xanuii: nonydenue, pusnueckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHUE ITPOCTHIX BEILIECTB
U UX COCIUHEHUIN
O6mas xapakrepucTuka MetamioB [IA-rpymnmbl

77 [Teproarueckoil CUCTEMbI XUMUYECKHX SJIEMEHTOB.

Marnwuii 1 Kanpuuii: noxyueHue, Gpuzndeckue u




XUMHYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COeIUHEHUN

78 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS

79 AJIOMHHHI: TIOTy4YeHue, GU3NYeCKHe U XUMHUIECKUE
CBOMCTBA, IPUMEHEHUE
AMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA

80 AIFOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX
IIPUMEHEHNE

81 Pewrenue 3aiau pa3nuyHbIX TUIIOB
[IpaxTnueckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme "MeTtasibl
IJIaBHBIX noArpymnmn"
OO61as xapakTeprcTUKa METaNIOB MOOOYHBIX

83 noarpynn (b-rpynn) [lepuonudeckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB

%4 du3ndyecKknue 1 XMMUYECKHUE CBOMCTBA XpOMa U €T0
COEMHEHU, UX IPUMEHEHHE

25 Baxneiimne coenquHenus Mapranna. [lepmanranar
KaJusl, €ro OKUCIUTENbHbIE CBONCTBA
du3nyecKkue 1 XMMUYECKHE CBOMCTBA JKEJI€3a U €T0

86 coenuHeHuil. [lonydyeHne u npuMeHeHue CIJIaBOB
xKenesa

37 PuU3NYECKUE U XMMUYECKUE CBOMCTBA MEJIU U €€
COEIMHEHU, UX IPUMEHEHUE
Ou3NYECKNE U XMMUYECKUE CBOMCTBA IIMHKA U €T0

88 COEIMHEHMH, UX TPUMEHEHUE. | NIPOKCOKOMIUIEKCHI

IIUHKA




[IpakTrueckas padota Ne 8. Permenue

89 SKCIEPUMEHTAIIbHBIX 3a71a4 110 Teme "MeTtasibl 1
mo0OYHBIX oArpymm"

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

01 O06o001IeHre U CHCTeMAaTU3alus U3YICHHOTO MaTepuana 1
o teme "Metanmibt"

92 KounTponbhas pabora no teme "Metanmibt" 1

93 AHanus pe3ynbTaToB KOHTPOJIBHON padOThI, KOPPEKIIMS |
OIIMO0K
Poine xumMum B oOecrieueHIH yCTOWYMBOTO PA3BUTHUS

94 yenoBevecTBa. [loHsTHE O HAYYHBIX METO1aX 1
UCCIIEIOBaHMS BEILIECTB
Hayunble npuHUKITBI OpraHU3alud XUMHUYECKOTO

95 pou3BoJICcTBA. [IpoMBITIIEHHBIE CITOCOOBI TONYyUEHUS 1
BaXKHEUIIINX BEIIECTB

96 XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpeabl U €To 1
MIOCJIEACTBUS

97 XHMHS U 3J0pOBbE YEJIOBEKA. JIeKapCTBEHHBIE CPECTBA 1

03 Xumus munu. Poab xuMuu B o0ecrieue Ny MUIIEBON 1
6e30macHOCTH

99 Kocmernueckue n napdromepnsie cpenctpa. beropas 1
XUMUS

100 XHMHS B CTPOUTENBCTBE. BaskHENIIEe CTPOUTENIBHBIE U 1
KOHCTPYKLIMOHHBIE MaTepuaibl

101 XUMHS B CENbCKOM X03s1cTBE. OpraHuuecKue u |
MUHepaJIbHbIE y100peHus

102 CucreMmaruzanys 1 0000IIeHE 3HAHNUI 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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