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HNOACHUTEJIBHASA 3AIINCKA

Pabowas mporpaMMa mo XUMHHM Ha YpOBHE cpenHero oomiero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
OenepanpHOro 3aKkoHa OT 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparumny», TpeOOBaHUN K
pe3yibTaTaM OCBOCHHUs (efepalbHON 00pa30BaTe/IbHOM MpOorpaMMbl cpenHero obiero oOpasopanus(POIl
COO), mpencrapieHHbix B denepadbHOM ToCyAapcTBEHHOM oOpasoBaTtenbHOM craHmapte COO, ¢ yu€rom
Konuenuuu mnpenopaBaHus y4ueOHOTO mpeamera «XHUMHUs» B 00pa3oBaTeNbHBIX OpraHU3anusix Poccuiickoit
Qenepanny, pealn3yIONINX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPaMMBI, U OCHOBHBIX ToJOXeHHH «CTpaTerun
pasButus Bocniutanus B Poccuiickoit ®denepanun Ha nepuon Ao 2025 roga» (Pacnopspkenue Ipasurenscrsa PO
ot 29.05. 2015 Ne 996 - p.).

XuMHus HAa YpPOBHE YIIyOJNEHHOTO WM3Y4YeHHs 3aHMMAeT BaKHOE MECTO B CHCTEME E€CTECTBEHHO-HAyJHOTO
oOpa3zoBanns ydammuxcs 10—11 xmaccos. M3ydenne nmpeameTa, peaan3zyeMoe B yCIOBUsIX U dhepeHInpoBaHHOTO,
npoduapHOro 00y4YeHHs, MPHU3BaHO OOecleunTh 00IIe00pa3oBaTeIbHYI0 W OOMIEKYJIBTYPHYIO MOATOTOBKY
BBIMTYCKHHAKOB IITKOJIBI, HEOOXOAUMYTO JIJIS aIallTAIlH WX K OBICTPO MEHSIOUINMCS YCIIOBHUSM JKU3HU B COIIMYME, a
TaKKe IS TMPOJOIDKEHHA OOy4YeHHs] B OpPTaHM3alMAX MPOo(ecCHOHATHFHOrO 00pa30BaHWS, B KOTOPBIX XUMHUS
SBIISIETCSL OJJTHOM M3 IPUOPUTETHBIX AUCIUILIHH.

B mporpamme mo XMMUHM Ha3HaueHHE TpeaMeTa «XHUMHUS» TONydaeT MOAPOOHYI0 HMHTEPIPETAlUIO B
COOTBETCTBHH C OcHoBomonararomumu monoxkeanssMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIETIEH,
coJiep>KaHusl, pe3yabTaToB OOy4eHUs M TpeOOBaHWH K YPOBHIO IMOJTOTOBKH BBIMTYCKHHKOB. CBHIIETEIHCTBOM
TOMY SIBJISIFOTCS CJICAYIOIINE BBITIONHSIEMBIE TPOTPAMMO N0 XUMHUH (DYHKIINH:

¢ uH(MOPMAITMOHHO-METOTNIECKas, peannzanus KOTOpOW obecrieunBaeT TIOJTy9eHUE
MPEeNICTaBICHUsI O IENAX, COJIEp)KaHWHM, OOmiedl cTparermn OOydYeHHs, BOCIHTAHWUS ¥ Pa3BUTHS
00yJarommxcs CpeJCTBAMH MIPEeIMETa, U3y4aeMOT0 B paMKaX KOHKPETHOTO MPoduIIs;

e OpraHu3allOHHO-TUIAaHUpYIOLIas, KOTOpas NpedycMaTpuUBaeT ONpeiesieHHe: IPHUHLHUIOB
CTPYKTYpHUPOBAaHUSI U TIOCJIEAOBATEIHLHOCTH H3y4YeHHS YYeOHOr0 Marepualla, KOJMYECTBEHHBIX U
KaueCTBEHHBIX €ro XapaKTePUCTHK; MOAXOM0B K (POPMHUPOBAHHUIO COACPKATEIHHON OCHOBBI KOHTPOJIS
1 OLIEHKH 00pa30BaTeIbHBIX JOCTHXKCHWN OOYYaromMXCs B paMKaX WTOTOBOHM arTecTanuu B (Gopme
€IMHOT0 TOCYAAPCTBEHHOT'0 3K3aMeHa 10 XUMHH.

[IporpamMma amnst yriryOia€HHOTO U3yUYSHHS] XUMUH:

® yCTaHaBIMBAaeT WHBAPUAHTHOE MPEAMETHOE COJepKaHHue, 00sA3aTeIbHOE ISl H3YUeHHS B paMKax
OTIENBHBIX Tpoduiei, MpeaycMaTpUBaeT paclpe/eleHne W CTPYKTYPHPOBAHHE €ro IO0 Kiaccam,
OCHOBHBIM COJICp)KaTeNIbHBIM JIMHUSAM/pasjiesiaM Kypca;

e 1aéT mNpHUMEpPHOE pacrpeielieHne y4eOHOro BpeMEHH, PEKOMEHIYEeMOTro /sl H3Y4eHUs
OTJCTBHBIX TEM;

e IIpemjaraeT MPUMEPHYIO MOCIEI0BATeIbHOCTh H3YYeHHs YI4eOHOTO MaTeprana ¢ y9ETOM JIOTHKH
MTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKITPEIMETHBIX CBSI3€H;

e 1a€T METOAWYECKYI HHTEPIPETAlMIO IIeNiell M 3ajad U3ydeHHUs NpeaMeTa Ha YriayOIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpemHero oomero o0pa3oBaHHA,
coJiepKaTeNIbHOM XapaKTepUCTHKH IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMBI CpefHero o0IIero oopa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX, TIPEAMETHBIX), a TAKKe
C Y4€TOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENBHBIX JEHCTBUH OOydYaroUIerocs IO OCBOCHHUIO
coJiepKaHus MpeIMeTa.

Ilo BceM Ha3BaHHBIM TO3WIUSAM B MpPOrpaMMe IO XMMHH TPEAYyCMOTpPEHa MPEEeMCTBEHHOCTh C OOy4YeHHEM
XMMUHU Ha YpOBHE OCHOBHOTO OOLIETO 00pa3oBaHUs. 3a NpeneiaMd YCTaHOBICHHOM NMPOrpaMMOM MO XUMHH
00s13aTeNTbHON  (MHBapUAHTHOM) COCTABIAIOLICH COAEpKaHHMA Y4eOHOTO NpeaMeTa «XUMHsS» OocTaéres
BO3MOXXKHOCTh BBIOOpa €ro BapUAaTHBHOW COCTaBJISIFOLICH, KOTOpas JIOJDKHA ONPENEISTHCS B COOTBETCTBHH C
HarpaBJIeHUEM KOHKPETHOTO NpOQuiIs 00yueHHS.

B coorBercTBUM ¢ KoHuenTyanbHbIMU TonoxeHussMu PI'OC COO o Ha3HAaYeHHWH TPEIMETOB 0a30BOTO H
yri1yOonéHHoro ypoBHel B cucteme JauddepeHImpoBaHHOro 00yUeHUsT Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus
XUMHS Ha YpOBHE YTIyOIEHHOTO W3YyYEHHUS HAIpaBJIEH HA pPeajH3alHi0 MPEEeMCTBEHHOCTH C TOCIEIyIOIINM
9TAallOM TOJYYEHUs] XMMHUYECKOTO 00pa30BaHHUs B PaMKax H3yYCHHs CIELMAIBHBIX €CTECTBEHHO-HAYYHBIX H
XMMHUYECKUX JTUCIUIUIMH B By3aX W OpraHU3alusX cpelHero npodeccHOHaIbHOro oOpa3oBaHus. B 3Toil cBsi3m
M3ydeHne rmnpenMera «XWMHS» OpPHUEHTHPOBAHO TPEUMYIIECTBEHHO Ha pacllupeHne W yriayOsieHue
TEOPETUYECKON U MPaKTHYECKON MOATOTOBKH O0YYaIOLIMXCsl, BRIOPABIINX ONpenesEHHbIN Npodnib 00ydeHusl, B
TOM 4YHCI€ C TMEPCIEKTHBOM TIOCIEAYIOMIEro TMOMyYeHHS XHUMHYECKOTO OOpa3oBaHMs B OpPraHU3aIMAX
npodeccuoHaapbHoro oobpazoBanusa. Hapsay ¢ atum, B cBere Tpeboanuii ®I'OC COO K mIaHUPYyEMBIM
pe3yibpTaTaM OCBOEHHs (eepasbHONH 00pa3oBaTeIbHOW MPOrpaMMbl CpeTHEro oOLiero oOpa3oBaHMs H3ydeHHUE
npeaMera «XUMHS» OPHUEHTHPOBAHO TAaKKE€ HAa peIIeHHE 3aJad BOCIUTAHUS U COLHMAJIbHOTO Pa3BUTHA



o0ydaromuxcsi, Ha OPMHUPOBAHNE Y HUX OOIIEHHTENICKTYaIbHBIX YMEHHH, YMCHUI palnoHAIN3alnul y9eOHOTO
TpyZAa 1 0000MIEHHBIX CIOCOOOB ACATEILHOCTH, UMEIOLINX MEKIUCIUIUTMHAPHBIN, HAAIIPEIMETHBINA XapakTep.

CocTaBisronMMu npeaMera « XUMHS» Ha YPOBHE YIIIyOJIEHHOTO M3y4YEHUs SBISIOTCS YIITyOIEHHbBIE KypChl —
«Oprannveckass xuMus» u «OOmIasi ¥ HEOpPraHWYECKass XUMUs». lIpu ompemencHHH IMOIXOIOB K OTOOPY H
CTPYKTYpHOH OpraHHM3aluM COJACPKAaHUS 3TUX KYpCOB B MPOrpamMMe 0 XUMHH 32 OCHOBY MPUHSTHI IMOJIOKEHHUS
OI'OC COO o paznuuusx 6a30BOro M yriryOoJaEHHOTO YPOBHEH N3yUeHHS TIPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranndeckas xuMusi» U «OOIIas W HEOpraHW4eckas XHUMHsD) COCTaBIISIET
COBOKYITHOCTb MPEAMETHBIX 3HAaHUH W YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHs Mpeamera. JTa
cucTeMa 3HaHHMU MONy4aeT ONpeneNéHHOE TEOPETUYECKOE [OMOJHEHHE, TO3BOJIIONIEe OCO3HAHHO OCBOMTH
CYIIECTBEHHO OonpImii 00BEM (hakToIOTHYeCKOro MaTepuana. Tak, Ha YrIyOIEHHOM YpOBHE W3yYEHUS
npeaMera obecriedeHa BO3MOKHOCTh 3HAYUTEIBHOIO YBEIUUEHHsI 00bEMa 3HAHUI O XMMHUYECKHUX 3JIEMEHTaxX U
CBOWCTBAaxX HMX COCJAWHEHMH Ha OCHOBE PAaCUIMpPEHHS W YIIyOJieHHS MpeICTaBICHUIl O CTPOSHHH BEIECTBA,
XMMUYECKOM CBS3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs PEAKLUi, paCCMAaTPUBAEMbIX C TOUKHU 3PEHHS] XMMUYECKOH
KUHETHKH M TepMOIMHAMHKH. M3ydeHue mnepuoguueckoro 3akoHa U Ilepuommdeckoil cucTeMbl XMMHUYECKUX
SIIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IMPEICTABICHUSAX O CTPOCHHWM aToMa.
XuMmuueckasl CBS3b OOBSACHIETCS C TOYKH 3PEHHUS SHEPreTHUSCKUX HM3MEHEHMH mnpu e€ o0pa3oBaHMU H
paspyLICHNUH, a TaKKe C TOYKU 3PEHHS MEXaHU3MOB €€ oOpa3oBaHMs. V3yueHHe TUIOB peakiMid JOMOJHSIETCS
(dbopMHpOBaHUEM TPEACTaBICHUH 00 3IEKTPOXMMHUYECKUX MPOIECCax M DIIEKTPOJHM3E PaclUIaBOB U PacTBOPOB
BelIeCTB. B Kypce opraHnuecKoi XUMUH IIPH PACCMOTPEHHH PEaKIIMOHHOW CIIOCOOHOCTH COSAMHEHHUN yIeNIeTCsI
ocoboe BHHMaHHE BOIMpocaM 00 JIEKTPOHHBIX d(hdekrTax, 0 B3aMMHOM BIUSHHUM aTOMOB B MOIIEKYNax W
MEXaHU3MaX PEaKUUi.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COJepKaHUE KYPCOB XMMHUHU YIITyOIEHHOTO YPOBHS M3YUEHHUS IS KIACCOB
onpenenéHHoro npoduis (TIaBHEIM 00pa3oM Ha WX CTPYKTYpPY M XapakTep JONOJMHEHHWH K oOmeil cucteme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeAMETHl. Tak, HapuMep, B COACPKaHUU MPeIMeTa IS
KJIACCOB XMMUKO-(pr3udeckoro npoduis 00JblIoe 3HAYCHUE OyIyT MMETh 3JCMEHTHI y4eOHOTro MaTepuana 1o
obmedt xumun. [Ipy W3ydeHun npeaMmera B JaHHOM cliydae akUEHT OyAeT cleliaH Ha OOIIHOCTh METOJIOB
MO3HaHUs, OOLIHOCTH 3aKOHOB U TEOPUH B XMMHUHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHast TeOpHs (MOJIEKYIsIpHAsT
Teopust B (U3MKE), 3aKOHBl COXPAaHEHHMS MacChl W OHEPTUH, 3aKOHBl TEPMOAMHAMUKH, OBIIEKTPOJIN3A,
MPEJICTaBJICHUS O CTPOCHUU BELIECTB U JPYToe.

B T0 %€ Bpems B coaepkaHUM NpeAMeTa ISl KJIACCOB XMMUKO-OMOIOTHYeCcKOro npoduiist OONbIInil yaenbHbIH
Bec Oymer uMeTb opraHuyeckas XuMus. B 3ToM ciydae mpenocTaBisieTcsl BO3MOXHOCTBH st Ooree
OOCTOSITETILHOTO PACCMOTPEHUS] XUMHUYECKOW OpTaHW3allii KJIETKH Kak OHMOJIOTMYECKOW CHCTEMBI, B COCTaB
KOTOpOfI BXOJAT, K IMIPUMEPY, TAKHUE CTPYKTYPHBIC KOMIIOHCHTHI, KaK JIMITHU/BbI, 6eJIKI/I, YTJI€BOAbI, HYKJIICHMHOBBLIC
KHCJIOTHI 1 Apyrue. IIpu 3ToM 3HaHMS 0 cocTaBe U CBOMCTBAX MPEJCTABUTENECH OCHOBHBIX KJIaCCOB OPraHUYEeCKUX
BEIIECTB CIYKaT OCHOBOM JIJISl H3Y4EHUsI CYITHOCTH MPOIIECCOB (POTOCHHTE3A, ILIXaHNUs, TUIIIEBAPECHUSL.

B mutane ¢opmupoBaHHsS OCHOB HAy4HOI'O MHPOBO33PEHHS, OCBOCHHUS OOIECHAYYHBIX METOJOB MO3HAHUSA U
OIIBITA MPAKTUYECKOTO NMPUMEHEHUS! HAYYHBIX 3HAHUHM M3ydeHHE NpeaMmera «XUMHUs» Ha yriiyOJIEHHOM ypOBHE
OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C y4eOHBIMHU NMPEIMETaMH, BXOSIIMMH B COCTaB MPEAMETHBIX 00nacTen
«EctecTBeHHO-Hay4HbIEC TIPeAMETHD), «MaremaTrruka U nHpopMaTuKay 1 «PycCKHii SI3bIK U JTUTEPATYPay.

[Ipn u3ydeHnn ydyeOHOTO HpeaMeTa «XUMHA» Ha YriyOI€HHOM ypOBHE TakKe, KaK Ha yPOBHE OCHOBHOTO M
cpemHero oOmero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3ajadell NEPBOCTEIICHHOW 3HAYMMOCTH SBIISACTCS
q)OpMI/IpOBaHI/Ie OCHOB HayYKU XUMHHU KaK o0OjacTu COBPEMCHHOI'0 €CTECCTBO3HAHUA, HpaKTH‘-IeCKOfI ACATCIIBHOCTHU
YeloBeKa W OJHOTO W3 KOMIIOHEHTOB MHPOBOI KyNbTypbl. Pemenue 3ToW 3ajqauu Ha yriryOJIEHHOM YpOBHE
W3y4YeHHS IpeAMeTa MpeaoiaraeT peaau3alnio TaKuX HejIel, KakK:

e (opmmpoBaHHME TIpenCTaBICHWH: O MaTepHUAIBHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
M03HABAE€MOCTH SIBJICHUN IpUpoOJbl, 0 MECTE XUMHHU B CUCTEME CCTCCTBCHHBIX HAYK 1 eé Be)lymeﬁ poiin
B o0ecrieyeHNH YCTOWYMBOTO pa3BUTHs YEJIOBEYECTBA: B PEIICHUH MPOOJIEM 3KOJIOTUYECKOMH,
SHEPTeTHUECKONW M NHILIEBOH O€30MaCHOCTH, B Pa3BUTUM MEAMLMHBI, CO3IaHMH HOBBIX MaTEpHAaJIOB,
HOBBIX HCTOYHHKOB DJHEPIUM, B OOECHEYEHHH PpALMOHAILHOTO MPHUPOJOINOIL30BAHUSA, B
(hopMHpOBaHUM MUPOBO33PEHHS U OOIIECH KYJIbTYPhI YENIOBEKA, & TAKXKE DKOJIOTHYECKH 000CHOBaHHOTO
OTHOLICHUS K CBOEMY 3/I0POBBIO U IPUPOTHOH CpEE;

e OCBOCHHE CHCTEMBl 3HAaHMHU, JIGKAUIMX B OCHOBE XUMHYECKOH COCTABISIOIIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa: (yHAaMEHTAJIbHBIX IOHSITHUH, 3aKOHOB W TEOPUH XUMHH, COBPEMEHHBIX
IIPEICTABICHUIl O CTPOCHUM BEIIECTBA HAa pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM,
Ha/JIMOJICKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX IPOTEKaHUs
XMUMUYECKUX PeaKkiuid, 0 XUMHUUECKOM PaBHOBECHHU, PACTBOPAX U AMCIEPCHBIX CUCTEMax, 00 oOmmx
Hay4HBIX IPUHLIUIAX XUMUUYECKOTO IPOU3BOJICTBA;



e (dopMupoBaHHE y O0OYYAIONTUXCS OCO3HAHHOTO ITOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMUMUYECKUX 3HAHUU Ui OOBSCHEHUS KIIOYEBBIX HACH W MpoOJeM COBPEMEHHOW XHMHUH, IS
OOBSICHEHHS W TPOTHO3UPOBAHMS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOJY; TPaMOTHOIO
pemieHuss TpoOJeM, CBSI3aHHBIX C XHWMHEH, MPOTHO3HPOBAHMS, aHAIN3a W OIEHKH C TO3WIHN
AKOJIOTHIECKON 0€30MMacHOCTH TOCIEACTBUI OBITOBOM WM IMPOM3BOJACTBEHHON NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOM ¢ XUMHUYECKUM MPOU3BOACTBOM, HCIIOIB30BAHUEM U TepepabOTKO BEIIeCTB;

e yriyOleHue MPeICTaBICHUH O HayYHBIX METOAAX IO3HAHMS, HEOOXOAUMBIX AJISI IPUOOpETCHUS
YMEHUI OPUEHTUPOBATHCS B MUPE BEUIECTB M OOBSACHEHUS XUMHUYECKHUX SIBIICHHN, UMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUIECKOH JIEATEIIEHOCTH U TIOBCEAHEBHOM JKMU3HU.

B miane peanuzanuu mepBOOYEpPENHBIX BOCHHUTATENBHBIX W Pa3BUBAIOMIMX (QYHKIHMH [EIOCTHOH CHCTEMBI
cpeaHero ooOmiero o0pa3oBaHHsS NpPU HW3YyUEHHH TMpeaMmeTa «XWMHUsS» Ha YrIyOJIEHHOM YypOBHE OCOOYIO
aKTyaJIbHOCTh MPHUOOPETAOT TaKUe e U 33]a9H, KaK:

e BOCHHUTaHWE YOEKIEHHOCTH B MO3HABAEMOCTH SBJICHUH MPHPOMBI, YBAKEHUS K IPOIECCY
TBOpUYECTBA B OOJACTH TEOPETHUYECKMX M TPHUKIATHBIX HCCIECOBAaHWA B XUMHUH, (HOpPMHpPOBaHWE
MHUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYeHHI0O W TIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHHUIO HAa OCHOBE YCBOGHUS O0IIEUeIOBEUeCKUX IEHHOCTEH;

® pa3BUTHE TIO3HABATEIHHBIX WMHTEPECOB, WHTEIUIEKTYAIIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyuaromuxcs, (opMHpoBaHWE Yy HHX CO3HATEIHHOIO OTHOMIEHUS K CamMo00pa3oBaHHUIO U
HETPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHEUIHOM MpodecCHOHAILHOW H  OOIIEeCTBEHHON
JeSITEIbHOCTH, OTBETCTBEHHOTO OTHOILICHHUSI K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 37I0POBOM 00pase
KU3HU;

e (opMHpOBaHNE YMEHUH W HABBIKOB Pa3yMHOTO MPUPOIOTONB30BaHHS, Pa3BUTHE DKOJIOTHYECKON
KYJIBTYpBI, TproOpeTeHHe OIbITa 0OLICCTBEHHO-TTOJIE3HON SKOJIOTUIECKOH ACSTEILHOCTH.

OOmiee yuCIO YacOB, MPEAYCMOTPEHHBIX JIsl M3yYCHHS XUMHU Ha yriIyOJIEHHOM YPOBHE CpPEIHETO OOIIero
oOpazoBanus, cocrasisier 204 gacos: B 10 xiracce — 102 gaca (3 gaca B Henmemo), B 11 ximacce — 102 gaca (3
gaca B HEJIEITIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTuyeckre 0OCHOBbI OPraHUYeCKO XUMHH.

[Ipenmer u 3HaYEHUE OPTaHUYECKON XUMHUH, TIPEACTABICHUE O MHOTOOOpa3uy OPraHUueCKUX COSTNHEHNH.

OJEeKTPOHHOE CTPOCHHE aTOMa yriepoja: OCHOBHOE M BO30Y)XIEHHOE COCTOSHMSA. BaleHTHBIE BO3MOXKHOCTH
aToMa yriepoaa. XMMHUYECKas CBS3b B OPraHWYECKUX COCAMHEHMAX. Twrbl rudpuan3anuy aTOMHBIX opOuTanei
yriepoaa. MexaHu3Mbl 00pa30BaHMsl KOBAICHTHOH CBs3M (OOMEHHBIH W JOHOPHO-aKUENTOPHBIN). THIIBI
MepeKphIBaHUs aTOMHBIX opOuTanei, 6- U m-cBsi3u. OQuHapHas, ABOIHAs U TpolHas cBsi3b. CrOcoObI pa3pbiBa
CBsI3€il B MOJIEKyJIax oprann4eckux BemecTs. [loHsaTHe 0 cBOOOIHOM panukane, Hykieoduie u 3aekrpodue.

Teopust cTpoeHus opranuyeckux coeanHeHu A.M. byTnepoBa U coBpeMEHHbBIE MPEJCTABIEHUS O CTPYKType
MOJIEKYJl. 3HaYCHHE TEOPHU CTPOCHUSI OPTaHMYECKHX COeAMHEHHH. MOJIEKYIspHbIE U CTPYKTYpHBIE (hOPMYIIBIL.
CrpykTypHbBle (QOPMYNBl Ppa3aMYHBIX BHUIOB: pPa3BEPHYTass, COKpall€HHas, ckeneTHas. M3omepus. Bunsl
W30MEPHHU: CTPYKTYPHAs, POCTPAHCTBEHHAsL. DIIEKTPOHHBIE 3P(EKThl B MOIEKyJIaX OPraHMYECKUX COCIUHEHUI
(MHOYKTUBHBIN 1 Me30MepHBIN 3 (HEKTHI).

[Ipencrasnenne o knaccudukanuy opraHndeckux BemecTs. [lorsTre 0 GyHKIMOHANBHOM Tpyte. ['oMonorus.
I'omomorndeckue pagel. CucreMaTndeckas HoMeHKIaTypa opranndeckux coequaenni (IlUPAC) n tpuBnanbHbie
Ha3BaHHUS OTJEJbHBIX IIPEACTaBUTEICH.

OcobeHHOCTH W KIAacCH(UKAIMs OpPraHMYeCKHX peakiuid. OKUCIUTENbHO-BOCCTAHOBHUTEIILHBIE PEAaKIHUU B
OpraHUYeCKON XUMUU.

OKCclepUMEHTANbHBIE METOJbl W3YyYCHHs BEIIECTB W WX TNPEBpallleHUil: O3HAaKOMJIGHHWE ¢ oOpas3lnamu
OpraHUYeCcKUX BEIECTB M MaTepHallaMH Ha MX OCHOBE, OMBITHI MO MPEBpAIlEHHUI0 OPraHUYECKUX BEILECTB MpPHU
HarpeBaHud (IUIaBJIEHHE, OOYIJMBAaHWE M TOpPEHHE), KOHCTPYHPOBAHHE MOJIEJIEH MOJIEKYJ OpPraHWYeCKUX
BEIIECTB.

Yraesogopoasl.

Ankanel. ['oMonoruyeckuit psiji ankaHoB, oOIias ¢opmysia, HOMEHKIATypa M H30MepHus. DJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-TMOpWIM3alds aTOMHBIX OpOWTasel yriepoja, G-CBA3b.
®u3HyeCKHe CBONCTBA AIKAHOB.

XHUMHYEeCKHe CBOMCTBAa ajKaHOB: pPEaKIUH 3aMEIIeHUs, H30MEpU3allUd, NETUIAPHUPOBAHUS, LMKIU3AIHH,
MUPOJIN3a, KpEeKUHTa, TopeHus. IIpeacraBienne o MexaHU3Me PEaKLU paJuKalIbHOTO 3aMELICHUSI.

Haxoxnenue B mpupozge. Crioco0bl osryueHHs: ¥ IPUMEHEHNE aJIKaHOB.

Huknoankansl. O0mas Gopmyna, HOMEeHKIaTypa U uzoMepus. OCOOCHHOCTH CTPOSHHS U XUMHYECKUX CBOWCTB
MajblX (IHKIONPOIaH, MUKIOO0yTaH) M OOBIYHBIX (IIMKJIONEHTaH, IUKIOTeKCaH) IHMKIOANKaHOB. CrocoOb!
MOJTYYEHUS U IPUMEHEHUE IUKIOAIKAHOB.

Ankenbl. ['oMonornyueckuil psisi ankeHoB, oomias GpopMyia, HOMEHKIAaTypa. DIEKTPOHHOE B MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJl AJIKEHOB, SP’-rHOpHMAN3alUs aTOMHBIX OpOMTaneil yriuepojaa, o- U n-cBsizu. CTPyKTypHas U
reomerpuyeckas (Luc-TpaHc-) mzomepus. Dusndeckne CBOHCTBa AJIKEHOB. XMMHUYECKHE CBOMCTBA: PEaKIUH
MIPUCOEANHEHNS, 3aMEUICHNA B (-TIOJIOKEHUE TMPH JBOWHOM CBA3M, MOJMMEpPH3alMi W okucieHws. llpaBuio
MapxoBHrKkoBa. KauecTBeHHBIE peakny Ha JBOMHYIO CBsA3b. CITOCOOBI MOJTYYeHHS U TIPUMEHEHHE aTKEHOB.

Ankanuensl. Knaccudukauus ankaaneHoB (CONpsHKEHHBIC, U30IMPOBAHHbIC, KyMYauposanusie). OCOOEHHOCTH
JJIEKTPOHHOTO CTPOEHMSI M XHMHUYECKHX CBOWCTB CONPSXEHHBIX JAHeHOB, 1,2- u 1,4-mpucoeanHeHue.
[Monumepwuzanus conpspkEHHBIX AHeHOB. CIOCOObI MOJTyYeHUs ¥ TPUMEHEHUE aTKaIueHOB.

Ankusbl. ['omojorndeckuil psn aJkuHOB, oOmas (opmyina, HOMEHKJIATypa W H30MEpHs. DJEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI aIKHHOB, SP-THOpUAN3alUs aTOMHBIX opOuTaiel yriaepona. dusnueckue
CBOMCTBAa QJIKMHOB. XHWMHYECKHE CBOWMCTBA: pEaKIHH MPHUCOEAWHEHUS, IUMEpPU3alluil W TpPUMEpPH3AINH,
okucieHus. KucioTHele CBOMCTBA aJKMHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBEHHbIE peakLuy Ha
TpOIHYIO cBsi3b. CrIOCOOBI OTY4EHUs ¥ TPUMEHEHHE AIKHHOB.

ApomMaTHdecKue yriieBomopos! (apeHsl). I'omonornyecknil ps apeHoB, obmias (GopMyia, HOMEHKIATypa W
n30MepHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3o0ia. DU3HUECKUE CBOWCTBA apeHOB.
XUMHUECKUEe CBOWCTBa O€H30Jla M €ro TOMOJIOTOB: PEaKUUH 3aMelIeHHs B OCH30JIbHOM KOJbIE H
YIIEBOAOPOIHOM paguKalie, peakluy MPUCOSAMHEHHS, OKHCIeHHE TomonoroB OeH3zona. [IpencraBmenue 06
OPHEHTHUPYIOLIEM JeHCTBUM 3aMecTUTeNed B OEH30JbHOM KOJbIIE HA IpUMEpPE AJIKWIBHBIX PaJUKaJoB,
KapOOKCHJIBHOW, THAPOKCHIBHOW, aMHHO- W HHUTPOTPYIIBI, aTOMOB TaJoreHoB. OCOOEHHOCTH XHMHYECKHX



cBolicTB crupona. [lomumepuszauus cruposna. CrnocoObl TNONyYeHHs W IPUMEHEHHE apoMaTHYEeCKUX
YIJIIEBOAOPOIOB.

[Ipupoansiii ra3. [lomytHeie HedTsHBIE ra3el. HedTs 1 e€ npoucxoxkaenue. KameHHBIH yroiab U IPOIYKTHI €ro
nepepadotku. CnocoObl mepepaboTKM He(TH: TEPEroHKa, KPEKUHT (TePMHYECKHH, KaTaTUTHYCCKHN),
pudopmunr, uponus. IlpoxykTer nepepaboTku HEPTH, X IPUMEHEHHE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXAY Pa3IMUHBIMU KJIACCAMHU YIJICBOJOPOAOB.

ONEKTPOHHOE CTPOEHHE TaJOreHIIPOM3BOIHBIX  YIJIEBOAOPOJAOB. Peakiuum 3ameleHus rajoreHa Ha
THIPOKCOTPYIINY, HUTPOTPYIIly, LIUAHOTPYIIly, aMUHOrpymiy. JelicTBue Ha IrajJoreHIPOM3BOJHBIE BOIHOTO U
CIMPTOBOIO pacTBopa Ii€noud. B3anMmoneicTBue AWTaJOreHANKAaHOB C MarHueM M uuHKOM. [lonsatme o
METaJUIOOPTraHNYECKUX COeTUHEHUsX. Mcronp30Banre rajJoreHnpon3BOAHBIX YIIIEBOIOPOJOB B OBITY, TEXHUKE H
MIPU CUHTE3€ OPraHUYECKHUX BEILECTB.

OKCIIepUMEHTAIbHBIE METOABI H3Y4YEHHS BEIIECTB M HUX IIPEBpAIlCHUN: H3ydeHHe (QHU3MUECKHX CBOWCTB
yIJIEeBONOPOJIOB  (pacTBOPUMOCTH),  KAayeCTBEHHBIX  pEakIMid  YIICBOAOPONOB  PA3IMUHBIX  KJIACCOB
(obecuBeunBaHUEe OPOMHOHM WJIM MOJHOW BOJBI, paCTBOpa NEpMaHTaHaTa Kajaus, B3aUMOJCHCTBUE alleTHIICHA C
aMMHadHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE YTIepoia U BOJOPO/Ia B OPTaHUIECKUX
BEIIECTBAX, MOJMyYeHNE 3TWICHA U U3yUECHUE ero CBOMCTB, O3HAKOMIIEHHE ¢ KoyuteKuusiMu «HedTs» 1 «Yroms», ¢
o0pasnamy MIacTMacc, KaydyyKoB M PE3MHBI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB U TaIOTEHIIPON3BOTHBIX
YIIIEBOAOPOIOB.

Kucnopoacoaep:kauye opranuyeckue coeiMHeHuUsl.

[MpenenbHbIe OgHOaTOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJ (Ha pUMepe METaHOJa U ATaHoJa). | oMOIorHuecKuii
psn, obmas dopmyna, u3oMepHs, HOMEHKJIATypa W Kiaccupukanus. Dusmyeckre CBOWCTBA TPENETbHBIX
OJHOATOMHBIX CHHUPTOB. BOIOpOIHbIE CBSI3M MEXIY MOJIEKYJaMH CIUPTOB. XHUMHUYECKHE CBOWCTBA: pEaKLHUU
3aMCIICHUA, ACruapaTaliii, OKUCJIICHU, B3aI/IMOIl€I\/'ICTBI/Ie C OpraHnM4€CKMMU W HCOPraHUYCCKUMH KUCIIOTaMH.
KauecTBenHnas peaxiust Ha OJHOATOMHBIE CHUpPTHL. JleiicTBHE 3TaHOJNAa M METaHOJa Ha OPraHu3M 4eJOBeKa.
CrniocoObl mOTy4eHHs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢uprl, HOMEHKIaTypa U n3oMepus. OcoOOEHHOCTH (PU3MYECKUX U XUMHUUECKUX CBOMCTB.

MHoroatoMHbIe CIIUPTbl — OJOTUJICHIJIMKOJbL W TJIHWLCPUH. dusnyeckne U XUMHUUYECKHE CBOMCTBA: peakuun
3aMCIICHU, BSaHMOJICP'ICTBPIe C OPraHUYCCKUMH U HEOPraHNMYCCKHMHU KUCIOTaMH, Ka4CCTBCHHasd PCAKIUA Ha
MHOroaToMHble crnupthl. IlpeacraBnenne o mMexaHu3Me peakuuil HyKIeoQHIbHOTO 3amenieHus. JleiictBue Ha
opranusm 4enoBeka. CrocoObI MOTy4YeHHUs U TPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB.

®cnon. CTpoeHHE MOJEKYJIBI, B3aWUMHOE BIHMSHUE THUAPOKCOTPYNNBI M OeH30JbHOTO siapa. Dusmueckue
cBoticTa (heHONMAa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHble peakunu Ha ¢peHon. TOKCHIHOCTD
¢denomna. CrnocoObl nosryueHus 1 npuMeHenue penomna. @enonpopmaibieruagas cMoa.

KapOoHuibHbIE COSNWHEHUS! — aNbJETHABI W KETOHBL. ODIEKTPOHHOE CTPOSHHE KapOOHWIBHON TpYIIIHI.
I'omonornyeckue psiabl albIETHIOB M KETOHOB, oOmas Qopmyna, u3oMepus M HOMEHKIaTypa. dusnueckue
CBOWCTBA aJbJICTMJOB U KETOHOB. XMMHYECKHME CBOMCTBA ajbJETWIOB W KETOHOB: PEaKUUH NPHCOCTUHEHUS.
Oxucienue AJIBJACTUZIOB, Ka4YC€CTBCHHLIC pPCaKUOMU Ha aJbJACTHU/bI. Crioco0s1 MOJIy4€HusA MW TIPUMCHCHUC
aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIpeJiesIbHBIE KapOOHOBBIE KUCIOTHL.. OCOOEHHOCTH CTPOEHHUSI MOJIEKYJ KapOOHOBBIX KHCIIOT.
I/I30MepI/IH U HOMCHKIJIaTypa. dusnyeckue CcBOMCTBa OOIHOOCHOBHBIX IIPEACIIBHBIX Kap6OHOBBIX KHCIIOT.
Bogoponnsie cBs3n MeXIy MOJNEKyJIaMH KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA: KHCIIOTHBIE CBOICTBA,
peakius 3TepuUKanri, PEaku C YIacTHEM YTIeBOAOPOIHOTO paaukana. OCOOEHHOCTH CBOWCTB MypPaBbUHOMN
KkucinoThl. IloHATHE O TPOM3BOAHBIX KapOOHOBBIX KUCJIOT — CIOXKHBIX 3(upax. MHoroodpasue kapOOHOBBIX
KucnoT. OCOOEHHOCTH CBOWCTB HETPEACTbHBIX H apOMAaTHUECKUX KapOOHOBBIX KHCIIOT, JTUKAPOOHOBBIX KHCIOT,
THIPOKCUKapOOHOBBIX KHUCIOT. [IpencTaBuresnn BRICIIMX KapOOHOBBIX KHCIOT: CT€APUHOBAas, MajJbMHUTHHOBAS,
OJICMHOBAS, JIUHOIe6AS, TUHOIEeH08As1 KUCTOThL. CIIOoCOObI MONy4YeHUs! U TPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuable >¢upsl. ['omonorndeckuid psia, obmas dopmyna, u3oMepus M HOMeHKiatypa. dusndeckue u
XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U ILIEJIOYHOM cpefe.

Kuper. Crpoenne, ¢puznveckue M XMMHYECKHE CBOMCTBA >KMPOB: THAPOJHM3 B KHCIOW W IIEJIOYHOH cpene.
OCcoOEeHHOCTH CBOWCTB JKUPOB, COACPIKAIINX OCTATKH HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B Ipupoe.

MBbL14 KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHUE.

OOmast xapaktepucTuka yrieBoaoB. Kiaccudukamus yrieBogoB (MOHO-, AM- W MOJHCAaXapHIbI).
MoHocaxapusl: TTI0K03a, PpyKTO3a, ranakrosa, pudo3a, e3okcupudosa. dusnyeckue cBOMCTBA U HAXOXKICHHE
B npupojie. PoTocuHTe3. XMMHUUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMM C YYaCTHEM CIHUPTOBBIX M aJbJAETHIHOU
IpyI, CHUPTOBOE U MOJIOUHOKHCIIOE OposkeHue. IIpuMeHeHue IiIoKo3bl, €€ 3HAU€HHE B JKU3HEAEATEIbHOCTH



opranm3Ma. Jlucaxapuzapl: caxapo3a, MaiabTO3a M JIaKTO3a. BOCCTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOIIHE
mucaxapuiel. I'mpponus gucaxapunos. HaxoxneHne B mpupoae W npuMeHeHue. Ilonmmcaxapuabl: Kpaxmad,
[JIMKOTEH U 1emttono3a. CTpoeHre MakpoMOJIEKyNl KpaxMaia, IIMKOTeHa U 1eJuTrosIo3bl. Pdusndeckue cBOWCTBa
Kpaxmaja ¥ IeJUII0JIo3bl. XHMMHYECKHE CBOMCTBA Kpaxmala: THAPOJN3, KAaueCTBEHHAs pPEaKIHs C HOJIOM.
XUMHUYECKHE CBOWCTBA IIEJUIIOJIO3bL: THAPOJIM3, MOIydeHue 3GHUpoB He/unoao3bl. IloHsITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIETK).

OKCTepUMEHTAIbHbIE METO/BI U3YyUYEHMsI BEILIECTB U UX MPEBPALIEHUN: PAaCTBOPUMOCTh Pa3IMYHBIX CIIHUPTOB B
BOJIE, B3aUMOJIEHCTBUE DTAHOJIA C HATPHEM, OKHCIICHHE TWJIOBOIO CIUPTA B albJCTHI HA PACKAIEHHON METHON
IIPOBOJIOKE, OKHMCIIEHUE 3THJIOBOIO CIMPTa JUXPOMATOM Kajus (BO3MOXKHO HCIIOJIb30BaHHE BHIICOMATEPHAJIOB),
Ka4eCTBEHHBIC PEaKIK Ha ajbaerubl (¢ ruapokeuaom quammuncepedpa(l) u ruapokcunom menu(ll)), peakims
rnunepuHa ¢ ruapokcuaom menu(ll), xuMmudeckue cBoOWCTBa pacTBOpPa YKCYCHOW KHCIOTBI, B3aHMOJECHCTBHUE
pactBopa TmOKO3bl ¢ rugpokcumoM wmenu(ll), B3amMopeiicTBHE Kpaxmajga € HOIOM, pEIICHHE
SKCIEPUMEHTAIIBHBIX 331a4 1Mo TeMaM «CrupThl U peHomnb», «KapOoHoBbie KUCTOTH. ClOKHBIE SMUPBD».

A3oTcoep:kaliue oprannyeckne coeTuHeHusl.

AMUHBI — OpraHn4ecKue Npou3BoAHbIe aMMHuaka. Knaccupukanys aMuHOB: anudaTHUECKHe U apoMaTU4ecKue;
NEpBUYHbIC, BTOPHYHBbIC M TpeThuHble. CTpoeHHe MOJeKysd, obmas Qopmyina, H30MepHs, HOMEHKJIAaTypa H
¢u3nueckue CBOHCTBa. XMMHUYECKOE CBOWCTBA alM(aTHUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, alKHIUPOBAHUE,
B3aMMOJCHCTBHE IEPBUYHBIX aMUHOB C a30THCTON KHCI0TOW. Cosn alIKMITaMMOHHUS.

AHWIMH — TpPEACTaBUTENb aMHUHOB apoMaTHueckoro pspa. CTpoeHuwe aHWINHA. B3anMHOE BIWSHHE TPyl
aTOMOB B MOJIeKyJe aHuInHa. OCOOCHHOCTH XUMHUYECKHX CBOMCTB aHMIMHA. KauecTBeHHBIE peaKK Ha aHUJINH.
CrniocoObI oTy4eHHsl ¥ IPUMEHEeHHe andaTndeckux aMiuHoB. [lonydyeHne aHumHa U3 HUTPOOEH30IIA.

AmuHokucioTel. HomeHkmaTypa u n3omepusd. OTOeNbHbIE MPEICTABUTENN O-aMHHOKHUCIIOT: TJINIUH, aJaHUH.
dusnyeckre CBOMCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOWCTBA aMHHOKHUCIOT KakK aM(OTEPHBIX OpraHUYecKUX
COCIIMHCHMI, peaKIus IMOJMKOHACHCAIIMH, OO0pa30BaHUE MENTHIHOW CBA3U. bBHOJOrMYecKoe 3HAYCHUC
aMUHOKHCIOT. CHHTE3 M THAPOJIH3 MENTUAOB.

benku kak npupoxnsie monumepsl. [lepBuuHas, BTOpUYHAs M TpeTHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE
CBOKCTBA OCIKOB: THJPOJIU3, IEHATYpaIlnsl, KaYeCTBEHHbIC PEaKIIMU Ha OEJIKH.

OKcliepUMeHTANbHBIE METOJbl HM3YYEHHsI BEHIECTB W WX NPEBpallcHUH: pacTBOpeHHEe OEKOB B BOJIE,
JeHaTypauusi OeJIKOB MPH HAarpeBaHWM, LIBETHBIE PEaKLUM Ha OEJKH, pelleHHe SKCIIEPUMEHTANbHBIX 3a7ad I10
TeMaM «A30TcojiepXKallire OpraHndecKre COeTUHeHU» U «Pacro3HaBaHne OPraHU4YeCKUX COSIMHEHUI.

BbicokoMoJieKy/IsipHbIE COeTNHEHNS .

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHUI: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPU3ALNN, CPEAHssI MOJIEKyJsipHass Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYIISPHBIX
COEIMHEHHUH — MMOJIMMEPU3AIINS U TIOJTMKOHIEHCAIIS.

[Honmumepubie Matepuainsl. llmacTMacchl (MIOMU3THIIEH, IOJUIPOIMIEH, TOJUBHHUIXIOPU, IOJUCTUPOIL,
MOJMMETHIIMETAKPHIIAT, ONMKapOOHATHI, MONU3THIEHTepedTanaT). Y Tunnzanus u nepepaboTka IIacTHKA.

DOnacToMepbl:  HATypalbHBIA  KaydyK, CHHTETHYECKHME Kaydyyku (OyTaJiME€HOBBIH, XJIOPONPEHOBBIH,
M30IPEHOBBIN) M CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHblEe (XJIOTIOK, IIEPCTh, LIENK), HMCKYCCTBEHHbIE (BHCKO3a, AaleTaTHOE BOJIOKHO),
CHHTETUYECKHE (KAIPOH U JIABCaH).

[Momumeps! crienManbHOrO Ha3Ha4YeHUs (TedIIOH, KEBJap, AJIEKTPONPOBOJSIINE MOJMMEPHI, OMOpas3iaraeMele
MOJIUMEPBH).

OKcIepuMEeHTAIbHBIE METOIbI U3yUECHHUS BEILIECTB U MX MPEBPALICHHUH: 03HAKOMIIEHHE ¢ 00pa3aMu IPUPOTHBIX
W WCKYyCCTBEHHBIX BOJIOKOH, IIIACTMAcC, KAay4dyKOB, pEIIeHHE OKCIEPUMEHTANBHBIX 33Jad 10 TeMe
«PacrozHaBaHme MIacTMacc ¥ BOJIOKOH.

Pacuérnele 3anaun.

HaxoxneHne MOJEKYJIApHOH (QOPMYIIBI OpPraHWYeCKOTO COEIWHEHHSI MO MACCOBBIM JIONSIM  3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB, HAXOXKJICHUE MOJIEKYIISIPHOM (DOPMYJIIBI OPTaHMUYECKOTO COSAMHEHHS 110 Macce (00bEMY)
MPOAYKTOB CrOpPaHMs, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB PEaKIMU H/UIH UCXOIHBIX BEIIECTB,
YCTAaHOBJIEHHE CTPYKTYPHOH (hOpMysbl OpraHWYEeCKOTrO BEIIECTBA HAa OCHOBE €r0 XMMHMUYECKHX CBOMCTB MU
CIIOCOOOB IOJIyY€HHs, OIPEESICHHUE 10U BBIX0/1a IPOAYKTA PEAKLIUU OT TEOPETUUECKU BO3ZMOKHOIO.

MexnpeaMeTHbIE CBA3H.

Peanmu3zamnus MexnpeIMETHBIX CBsI3el PHU U3YUYEHNUN OpraHnyYecKoi XxumMuu B 10 Kiacce oCyIIECTBIAETCS Yepes
HCTIONIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHbIX IMOHATHH, TaK ¥ MOHATHH, NPUHATHIX B OTACJIBHBIX IpeIMeTax
€CTECTBEHHO-HAyYHOI O IIUKJIA.



OO01Me eCTeCTBEeHHO-HAYYHbIC MMOHATHS: SBJICHUE, HAyYHBIH (DaKT, THUIIOTE3a, TCOPHS, 3aKOH, aHAIM3, CHHTE3,
KJIaCCU(pHUKAIH, HAOIIOACHHE, H3MEPEHUE, SKCIIEPUMEHT, MOJICIIb, MOACIUPOBAHHE.

®dusuka: MaTepus, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, MOJICKYJIa, SHEPTETHUECKUH YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PM3MUYCCKUE BEIIMYUHBI, SAVHUIIEI U3MEPEHUsS, CKOPOCTh, SHEPTHS,
Macca.

buonorus: kierka, opraHusM, dKocucTeMa, Omochepa, MeTaboNmM3M, HACIECACTBEHHOCTh, aBTOTPO(DHBIA H
reTepoTpoMHBIN THI TUTAaHUSA, OpoXeHHE, (POTOCHMHTE3, IbIXaHWE, OCJIKH, YTIJICBOJBI, KHPBI, HYKICHHOBBIC
KHUCJIOTHI, (DEPMEHTHI.

I'eorpadus: moae3Hbie HCKOMaeMbIe, TOILIHRBO.

TeXHONOTHS: MHIEBBIC MPOIYKTH, OCHOBHI PAallMOHATBHOIO IHTAaHUS, MOIIIUE CPEICTBA, MATCpUAIIBI U3
WCKYCCTBCHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTn4yeckne 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX sjep. XUMHUSCKUH ayeMeHT. M3oronbl. CTpoeHUE BJIEKTPOHHBIX 000JIOUYEK aTOMOB,
KBAaHTOBbIC YHCa. DHEPreTHYeCKUe YPOBHU M MOAYPOBHU. ATOMHbIe opOuTanu. Kinaccupukanus XMMUYECKUX
aNeMeHTOB (S-, p-, d-, f-omementsi). PacmpeneneHue 37IEKTPOHOB MO aTOMHBIM OPOUTAISAM. DJICKTPOHHBIC
KOH(QHUTYpalui aTOMOB 3JIEMEHTOB MEPBOro—4eTBEPTOTO MEPHOAOB B OCHOBHOM M BO30Y>KAEHHOM COCTOSIHWH,
3IIEKTPOHHBIE KOH(PUTYpAllK HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

Ilepuoanueckuii 3akoH u Ilepuoguueckass cuctema xumuueckux osnemeHToB [[.M. MenneneeBa. Cas3b
MIEPUOIUYECKOT0 3aKOHA U Ilepnoinyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUECKUX DIIEMEHTOB U 00pa3yeMbIX UMH HMPOCTBIX U CIOKHBIX
BEILECTB [0 IPYIIaM U epruojaaM. 3HaueHue nepuogudeckoro 3akona .M. Menzaeneesa.

XuMndeckass CBA3b. BHIBI XMMHYECKOW CBSI3M: KOBAQJIECHTHAs, WOHHAasd, MeTayuindeckas. MexaHu3Mel
00pa3oBaHMsl KOBAJCHTHON CBS3U: OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN. DHEeprus U JuinHa cBsizu. [lonspHOCTD,
HampaBJI€eHHOCTh W  HACBHIIAEMOCTh  KOBaJEeHTHOW cBsa3u. KparHele cBs3u. Bojopognas — CBS3b.
MexMOoneKyIspHble B3aNMOAECHCTBHSI.

BanenTHOCTF W BaJeHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIGKTPOHHOH CTPYKTYpPBI MOJIEKYI C UX
TeOMETPUYECKUM CTPOEHUEM (Ha MPUMEPE COSANHEHUH 3JIEMEHTOB BTOPOTO MEPHO/Ia).

[IpencraBieHne O KOMIUIEKCHBIX coennHEeHusX. CocTaB KOMIUIEKCHOIO HOHA: KOMIUIEKCOOOpa3oBaTelb,
JUTaH/bl. 3HAYEHHE KOMIUIEKCHBIX coefMHEHUN. [IoHsATHE 0 KOOPAVMHALMOHHON XUMUH.

BemrecTBa MOJEKyISIPHOTO M HEMOJEKYISPHOTO CTPOEHHs. THIBI KPUCTAIIIMUYECKUX PEHIETOK (CTPYKTYp) H
CBOICTBa BEIIECTB.

[lonsaTHe o nucnepcHbix cuctemax. VctunHble pacTBopsl. [IpeacraBnenue o KomIonaHbIX pacTBopax. CriocoOsl
BBIp@XEHHSI KOHIIGHTpAIlMM pacTBOPOB: MaccoBas JOJS BEIIECTBA B PacTBOPE, MOJSIpHAs KOHIIEHTpAIHs.
Hacrimmennsie 1 HEHACHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTH. KpucTammoruaparsl.

Knaccupukanuss u HOMEHKIAaTypa HEOPraHWYEeCKUX BEIIECTB. [pUBHAIbHBIE HAa3BaHMUS OTICIIBHBIX
MpeICTaBUTeNel HEOPTaHMYECKUX BEIIECTB.

Krnaccnugukanyss XdaMHUECKHX PEaKIUi B HEOPTaHUYECKOW M OPraHUYECKONW XMMHUHU. 3aKOH COXPAHEHHUSI MACChHI
BEIIECTB; 3aKOH COXPAHEHUS M NPEBPALlCHHs HHEPruM IpH XMMUYECKUX peakuusx. TerioBeie 3¢QeKTs
XUMHUYECKUX peakiuil. TepMoXuMUUecKne ypaBHEHMUSL.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBHCHMOCTh OT Pa3lUYHBIX (PAaKTOpoB. ['OMOTCHHBIE W T'eTEPOTCHHEIC
peakuuu. Karanus u kaTanu3aTopsl.

OObpatumble 1 HeoOpaTHMbIE peakUuH. XHMHUYecKoe paBHOBecue. KOHCTaHTa XMMHYECKOTO PaBHOBECHSL.
@axTopHl, BIMSIONIME Ha TOJOXKEHHE XHMHYECKOTO DPAaBHOBECHUS: TeMIIepaTypa, JaBI€HHE W KOHIICHTPAIU{
BEILECTB, yyacTByomuX B peakiuu. [Ipunnun Jle [larense.

Onexrponutuyueckas auccounanus. CHibHbIE U caa0ble neKkTponuTsl. CreneHp nucconuanuy. Cpeaa BOTHBIX
pacTBOPOB: KHUCJIOTHAs, HEHTpaibHas, IenodHas. Bomopomausii mokazarens (PH) pactBopa. I'maponu3 coiei.
Peaxiuu nonHoro ooMeHa.

OKHCIANTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucneHud. OKUCIHTENb M BOCCTAaHOBUTEb.
[Ipoueccrl okHCIEHNS U BOCCTAHOBIEHUs. BakHeWINe OKMCIUTENN U BOCCTAHOBUTENU. MeToA 3IEKTPOHHOIO
Oayranca. DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTR.



OKcIIepUMEHTaIbHBIE METOJbl M3YyUYEHHs BEILECTB M MX IPEBpPaLICHUil: pa3iiokeHHe NEepOKCHIa BOAOpPOJa B
IPUCYTCTBUM KaTaau3aTopa, MOJAEIHM KPUCTAUIMYECKUX PEIIETOK, NMPOBEACHUE PEeaKIMid HOHHOTO OOMeHa,
OIlpefieNiecHHe CpeAbl PacTBOPOB C TIOMOIIBIO WHAWKATOPOB, HM3YYEHHE BIHSHUS Ppa3IMYHBIX (HaKTOPOB Ha
CKOPOCTh XMMHMUYECKOHN peakIiy 1 MOJOKEHHE XMMUUECKOTO PaBHOBECHSI.

Heopranuueckass Xumus.

Ilonoxenne HemeTtayioB B Ilepuonuueckoil cucteme xumuueckux osnemeHToB J[.MI. MenaeneeBa wu
0CcOOEHHOCTH CTPOCHHS X aTOMOB. DU3NYECKUE CBOWCTBA HEMETAIIOB. AJIOTPONHUS HEMETAIIOB (Ha MpUMeEpe
KHCIIOpoJa, cepsl, pocdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3nueckue M XHUMHUYECKHE CBOICTBA: pEeakUMU C METAUIAaMH M HEeMEeTaJulaMi,
BOCCTAaHOBHUTEJbHBIE CBOWCTBA. | mapubl. TOMIMBHbIEC 3IEMEHTHI.

lanorensl. Haxoxpaenue B Tpupoae, CIOCOOBI TMONy4YeHMs, (QHU3MUECKHE W XHMHYECKHE CBOHCTBA.
lamoreHoBomoponbl. BakHeimne KHUCIOPOACOACpKAINME COCTUHEHUS TaloreHoB. JlaGopaTopHbie U
MPOMBIIIIJICHHBIE CTIOCOOBI MOTYYEHUS TaIOreHOB. [IpuMeHeHre raloreHoB 1 X COSAMHEHHH.

Kucnopon, ozon. JlabopaTopHble W IPOMBIIUICHHBIE CIIOCOOBI TMONydeHHs Kuciopona. dusmueckue u
XMMUYECKUE CBOICTBA M IPUMEHEHHUE KUCIOpoaa v 030HA. OKCHIIBI U IEPOKCHUIIBL.

Cepa. HaxoxneHnne B mpupoje, CrocoObl MOMy4YeHHs, (U3NUECKue W XUMHUYECKHe cBoiicTBa. CepoBOIOpO/I,
cynsduapl. Oxcun cepoi(1V), okeun cepri(VI1). CepHucTas U cepHas KUCJIOTHI U UX coiau. OCOOCHHOCTH CBOWMCTB
cepHOU KUCIOTHL. [IpruMeHeHne ceprl U €€ COeTMHEHU .

Azor. Haxoxnenme B mpupojne, crnocoObl TONydeHHs, (QU3MYecKkne W XUMHYECKHE CBOWCTBA. AMMHAK,
HUTpUAbl. OKCUIBI a30Ta. A30THCTas U a30THAs KUCJIOTH M UX coJid. OCOOCHHOCTH CBOWMCTB a30THOM KHCIIOTHI.
[IpuMeHeHue a30Ta ¥ €ro COeTUHEHUN. A30THBIC yIOOPCHMS.

®octhop. Haxoxaerne B mpupoze, CrocoObl MONy4YeHus, pu3nueckne u XxuMudeckne cBorictBa. Dochuapl u
¢dochun. Oxcunbl dochopa, dochopuas kuciora u e€ comu. [Ipumenenume Qochopa M €ro COCITUHCHHIA.
docdopubie ynoOpeHusl.

VYraepon, HaxoXaeHue B mpHupone. AIUIOTporiHble Moaudukanuu. Pu3HUECKHe M XMMHUYECKHUE CBOWMCTBA
MPOCTHIX BELIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yranepona(ll), okcua yrnepona(lV), yronsHas Kuciora u eé
coiu. AKTHBUPOBaHHBIM yronb, ancopOnus. dymmepensl, rpadeH, yriepoaHble HaHOTPYOkH. [IpumeneHue
MIPOCTHIX BELIECTB, 0OPA30BaHHBIX YTJIEPOJIOM, U €r0 COeIMHEHHI.

Kpemuuii. HaxoxneHnue B mpupojie, crocoObl HoiydeHus, (u3ndeckne W XuMudeckue cBorcTBa. OKcua
kpemuuA(1V), KpemHHeBas KHCIIOTa, cHUIHMKaThl. [lprMeHeHme kpemHHs u ero coeauHeHHd. CTeKso, ero
MOJTy4Y€HHUEe, BUIBI CTEKIIA.

[lonoxenne wmeramnoB B llepuoandeckoil cucremMe XUMHYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOEHHS
3JIEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. OOmue gusnyeckre cBOWCTBa MeTauioB. [lpuMeHeHne MeTaioB B
ObITy 1 TexHuKe. CIUIaBbI METAILIOB.

OJEeKTPOXUMUYECKUH psA HanpshKeHnH MeTaiuioB. O01mue crnocoObl MOMyYeHNsT METANIOB: THIPOMETAILITYPrHsl,
MUPOMETAIUTYPIHsL, dJeKTpoMeTautyprus. [lorsarue o koppo3un MetaiioB. CocoObl 3alUThl OT KOPPO3UH.

O6mas xapakrepuctuka Metamos |A-rpymnmel [lepuoaudeckoit cucTeMbl XUMHUYECKUX 3JieMeHToB. Harpuii n
KaJIMii: TIoJTy4eHue, GU3NUecKie U XUMHYECKHE CBONCTBA, IPUMEHEHHE MIPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka MetaioB ||A-rpynmnsl [lepuoandeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB. MarHnuii u
KaJIbIMI: MoNTyYeHne, GU3NIecKue 1 XUMHIECKHE CBOICTBA, MPUMEHEHUE MPOCTHIX BEUIECTB M MX COCTUHEHUI.
JXKEcTkOoCTh BOJIBI M CIIOCOOBI €€ yCTpaHSHHSI.

AJNIOMHMHUI: TOdy4eHHe, (Qu3nYecKhe M XWMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIECTBA M €ro
coeauHeHn. AM(pOTEpHBIE CBOHCTBA OKCHJA U TUAPOKCHAA AIIOMUHHSA, THAPOKCOKOMIUIEKCHI ATFOMUHHS.

OOmast xapakTepucTHKa MeTauIoB MoO0o4HbIX monarpymnn (b-rpymm) I[Mepuonguueckold cucTeMbl XUMHYECKHUX
3JIEMEHTOB.

dusnyeckre 1 XMMUYECKUE CBOWCTBA XpoMma | ero coequneHnil. Oxcunsl u ruapokcuast xpoma(ll), xpoma(lll)
u xpoma(VI). Xpomatsl u quxpoMaThl, IX OKHCIUTEIbHBIE CBOMCTBA. [lomydyeHne 1 mpuMeHeHrne Xpoma.

dusnyecKre ¥ XUMHYECKHE CBOMCTBA Maprafiia W ero coeanuenuii. Baxueiimme coemunenus maprauma(ll),
mapranua(lV), mapranna(V1) u mapranua(VIl). [lepmanranar xanusi, ero OKUCIMTEIbHBIE CBOMCTBA.

dusznyeckre ¥ XUMUYECKAE CBOMCTBA XKee3a M ero coemuHeHnid. OKCHIIbI, THAPOKCHIBI B comu xemne3a(ll)
xkene3a(lll). [Tomyyuenue n mpuMeHEHHE KeJe3a U €To CIIaBOB.

Ou3nyeckre M XUMUYECKHE CBOWcTBa Meau M e€ coeauHeHuid. [lomyyeHne W mpuMeHeHHWE MeaAu H eé
COETMHEHNH.

[uHk: nonyueHue, pU3MUECKUE U XUMUUYECKUE CBOHCTBAa. AM(OTepHbIE CBOWCTBA OKCHIA U I'MIPOKCHIA LIMHKA,
I'UJIPOKCOKOMILIEKCHI IMHKA. [IprMeHeHne IuHKa U ero COeMHEHUH.



OKCHepUMEHTAIbHBIE METOJBl H3Yy4YCHHUS BELIECTB M HMX NPEBpAICHUil: M3ydeHHe 00pasloB HEMETAUIOB,
ropeHue cepsl, Qocdopa, xeneza, Mar€Hus B KHUCIOPOAE, M3ydeHHE KOUIEKUMH «MeTamisl M CIUIaBBD»,
B3aMMOJICHCTBUE WIETIOYHBIX M IICJIOYHO3EMEIbHBIX METAJUIOB C BOJIOW (BO3MOYKHO HCIIOJIb30BaHUE
BUECOMATEPUAIOB), B3AUMOACHCTBIE [IUHKA U JKeJIe3a C pacCTBOPaMH KUCIOT U IIENIOYeH, KadeCTBEHHbBIE PEaKLuH
Ha HEOPTaHWYECKHE aHWOHBI, KATHOH BOJOPOJA U KATHOHBI METAJUIOB, B3aUMOIEHCTBIE THAPOKCUIOB AIFOMAHUS
U IMHKA C PaCTBOPAaMHU KUCIJIOT M LIEJIOUYEH, pelIeHne SKCIIePUMEHTAIbHbIX 3a1a4 1o TeMaM «I ajmorensn», «Cepa
U e€ COeIMHEHUNY, «A30T U GochOop U UX COSAUHEHUND, «MeTaJllbl TIaBHBIX MOATPYNID), «MeTamibl MoOOYHBIX
MOATPYTIID.

XuMus 4 )KU3Hb.

Ponb xuMumn B obecrieueHNH yCTOMYMBOTO pa3BUTHUS yenoBedecTBa. [IoHATHE 0 HAyYHBIX METOAAX MO3HAHUS U
METOJIOJIOTUM HAy4YHOTO HccienoBaHua. HayuHbple NpUHLIMIIBI OpTraHM3allid XUMHYECKOTO MPOU3BOJICTBA.
[IpomblieHHbIe CIIOCOOBI MOMYYEHUS! Ba)KHEMIIMX BELIECTB (Ha IpUMEpe IMPOM3BOJACTBA aMMMAKa, CEPHOU
KHCJIOTBI, MeTaHoma). [IpoMBIIIIEHHbIE CIOCOOBI MOMyYeHHsT METAIJIOB M CIUIABOB. XMMHUYECKOE 3arpsa3HEeHUe
OKpY Karolei cpefibl U ero MmocieCcTBHUs. Poib XUMUHU B 00€CTIeYeHUU SHEPreTHIECKON O€30ITaCHOCTH.

XuMHs W 310pOoBbe UenoBeKa. JlekapcTBeHHblE cpencTBa. [IpaBmwia HMCNONB30BAHHSA JIEKAPCTBEHHBIX
penapaToB. Pons XUMUH B pa3BUTUN METULIVHEI.

XuMHsT THIIA: OCHOBHBIE KOMIIOHEHTBHI, NHIIEBbIE N00aBKH. Poib XuMum B oOecneueHWH MHINEBON
0e30macHOCTH.

Kocmernueckue u mapdromepssie cpeactBa. beiroBas xumus. llpaBuia 0e30macHOro HCHOJIb30BAHUS
MpernapaToB OBITOBOM XUMUM B MMOBCEIHEBHOM KU3HU.

XuMUsI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENLHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMUS B CENbCKOM X03s1iicTBe. OpraHndecKkre 1 MUHEPaIbHbIE YI00PEHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHajbl, Kpacku, CTEKJO, Kepamuka. Martepuanbl A JIEKTPOHUKH.
Hanorexnonoruu.

Pacuérnele 3amaun.

Pacuérp: Maccel BemiecTBa MIM 00bEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJTHOTO W3 YYacCTBYIOIIUX B PEaKIMU BEUICCTB, MacChl (00BbEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH,
€CITM OJTHO M3 BEIECTB MMEET MPUMECH, MacChl (00bEMa, KOJTMUYEeCTBa BEUIECTBA) MPOYKTA PEAKIIUHU, €CIIH OJTHO
13 BEILECTB JaHO B BUJE PAacTBOpa C ONPEACIEHHON MacCOBOM JJOJIEH PAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIH
W MOJSIDHOW KOHIIGHTpAallMK BEIECTBA B PAacTBOpPE, JOJH BBIXOJA MPOJAYKTa pPEaKIMH OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanmzamus MeXIpeaMETHBIX CBS3e MpH wW3ydeHWH OOImedl u HeopraHnmdyeckod xmmuu B 11 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHHE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK U MIOHITUH, IPHHATHIX B
OTJIENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0ure ecTecTBEHHO-HAYYHbIE ITOHATHUS: SBJICHUE, HAYyYHbBIN (aKT, THIOTE3a, TEOpUs, 3aKOH, aHaJIM3, CUHTE3,
Kiaccu(uKaIus, IepruoANIHOCTb, HAOMIOCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOJICITHPOBAHHE.

Ousuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HU3OTOIHI,
PannoaKTUBHOCTb, MOJIEKYJa, DHEPreTHYECKHH YPOBEHb, BEILIECTBO, TeJO0, OOBEM, arperaTHoe COCTOSHHUE
BEIIEeCTBA, WICATLHBIN ra3, Qru3ndeckue BeTUUNHbI, ANHUIIEI H3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kiaeTka, opranusM, 3KocucTema, ouocdepa, MeTabOIN3M, MaKpO- U MUKPOIJIEMEHTBI, OCJIKH, KHUPBI,
YIJI€BO/BI, HYKJICMHOBBIE KHCIOTHI, YEPMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK SHEPTHU B SKOCHCTEMAX.

I'eorpadusi: MuHEpasbl, TOPHBIE OPOABI, OJIE3HbIE HCKONIAEMBIE, TOTUINBO, PECYPCHI.

Texnonorus: XIMHYECKas MIPOMBIIIUIEHHOCTb, METaJTypTHUs, CTPOUTENHHBIC MaTepHrabl,
CeNIbCKOXO3AHCTBEHHOE MPOM3BOACTBO, IHUIIEBAsl MPOMBIIUICHHOCTh, (hapMaleBTU4YecKas MpPOMBIIUIEHHOCTD,
MIPOM3BOACTBO KOCMETHUYECKHX MPENapaTroB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpUaloB, 3JEKTPOHHAs
MIPOMBIIIIEHHOCTb, HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHWUW HA VYIJIYBJIEHHOM
YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM € CHCTEMHO-AEATENBHOCTHBIM INOAXOAOM B CTPYKTYpE JHUYHOCTHBIX PE3YJIBTATOB OCBOCHHS
npeaMera «XUMUs» Ha YpOBHE CpelHEro oO0mero oO0pa3oBaHMs BBIAEICHBI CICIYIOUINE COCTaBIISIOIIUE:
OCO3HaHWE OOYYAIOIUMUCS POCCHUIICKOW TPaKTAHCKOW MACHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIBHOCTU WU CaMOOINPENENCHUI0; HAIMYMe MOTHUBAIMHM K OOy4YCHMIO; TOTOBHOCTb M CIIOCOOHOCTH
00yYarommxcsi PyKOBOACTBOBATHCS MPUHATHIMH B OOIIECTBE NpaBWJIAMH M HOPMaMHU TOBEJCHHUS; HAIWYHE
MPaBOCO3HAHMS, SKOJIOTUIECKON KyIbTYPbI; CHOCOOHOCTH CTABUTH LIEJH U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE  pe3y/nbTaThl OCBOGHUS IpeaMeTa «XHUMHUSD»  OTPaKalT CHOPMUPOBAHHOCTH  OIBITA
MO3HABAaTENIFHOW W MPAaKTUYECKOW NesATETbHOCTH OOy4aroluxcsi B Mpolecce peanu3anuy o00pa3oBaTeIbHOM
NeSITeTbHOCTH.

JInyHOCTHBIE  pe3yibTaThl OCBOCHUS IHpeaMeTa «XHUMHUS»  OTPaKalT C(HOPMUPOBAHHOCTH  OIBITA
MO3HABAaTENbHON W MPAKTUYECKOHW NEeATEIBHOCTH OOy4aroIluxcs B IpoLecce peaau3auudu 00pa3oBaTeIbHOM
JACATCIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCHIMTAHMS:

0CO3HaHMS OOy4aroIMMHCA CBOMX KOHCTUTYLHOHHBIX IIpaB M OOS3aHHOCTEH, YBAXKCHHA K 3aKOHy H
MIPaBOIOPAIKY;

MpeACTaBJICHUA O COIMAIILHBIX HOPMaX U MpaBujiaX MCKINIYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOI 1EATEIBHOCTH PU CO31aHUH YUCOHBIX IPOEKTOB, PEILICHUN yYEOHBIX U
MMO3HAaBATCIIbHBIX 3aJia4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TOHHMMaTh W TNPUHAMATh MOTHBBI, HaMepeHHs, JIOTHKY W apryMEHThl IPYTUX TpU aHaIHu3e
Pa3NUYHBIX BUIOB yUCOHON AEATENBEHOCTH;

2) NaTPHOTUYECKOI0 BOCIIUTAHMSA:

IEHHOCTHOI'O OTHOIICHHA K HCTOPHICCKOMY U HAYUHOMY HACJICAUIO OTE€YeCTBEHHOU XUMHH,

YBa)XKEHHUS K MPOIIECCY TBOPYECTBA B 00JaCTH TEOPUU U MPAKTUYECKOTO MPUIIOKEHNUS XUMHUHU, OCO3HAHUS TOTO,
YTO JaHHBIE HAYKH €CTh PE3YJIbTaT JUIMTENIbHBIX HaOMIOACHUI, KPOMOTIMBBIX IKCHEPUMEHTAIBHBIX MTOMCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IIPAKTUKOB;

HMHTEPECAa W MO3HABATCJIIbHBIX MOTHBOB B IOJYYCHUH W IOCJICAYIOIIEM aHalIu3e I/IH(i)OpMa]_[I/II/I 0 HEpPCa0BBIX
JOCTHKEHHSX COBPEMEHHON OTEeUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUSA

CHOCOOHOCTH OLEHMBATh CUTYAalMM, CBS3aHHBIE C XMMHUYECKUMH SIBJICHUSIMH, M NPUHUMATh OCO3HAHHBIE
peLeHHs, OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OILICHUBATH cBOE MMOBCACHUC U IMMOCTYIIKU CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX U IMPABOBLIX
HOPM U C YYETOM OCO3HAHUS MOCJEACTBUN OCTYKOB;

4) popMupoBaHNsA KyJbTYPbI 310POBb:

TMOHWMAaHUS IIEHHOCTEH 310pOBOT0o 1 Oe30macHoro odpasza )KU3HH, HEOOXOANMOCTH OTBETCTBEHHOTO OTHOIICHHUS
K COOCTBEHHOMY (pM3NYECKOMY U TICHXHYECKOMY 3I0POBBIO;

coOuofieHnsl mpaBuil 0e30macHoro oOpalleHusl ¢ BElIeCTBAaMU B OBITY, MOBCEJHEBHOW >KM3HHU, B TPYIOBOM
JESITENBHOCTH;

IMOHMMaHWA HEHHOCTU IIpaBUJI MHAWBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0€e30macHoOro IMMOBCACHUA B CHUTYyalUAX,
YTPOKAIOUINX 37J0POBBIO H XKU3HU JIIOJEH;

OCO3HAHUS TOCIIEACTBUI U HENIPUATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS alKOTr oI, HAPKOTUKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4COHO-MCCIICIOBATEIbCKON ACSITEIbHOCTH, OOIIECTBEHHO IOJIC3HOM,
TBOPUYECKOM M APYTUX BUIAX ACITEIBHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIECHUM NPAKTUYECKHUX 3a7ay COLMAIBHON HAIPABIEHHOCTH (B paMKax
CBOETO KJIAacca, IMKOJIBI);

MHTEpeca K MPAaKTUYECKOMY H3YUEHHIO Mpodeccuil pa3iuuHOro poja, B TOM YHCJIE Ha OCHOBE NPUMEHEHHS
MIpeIMETHBIX 3HAHUHU 110 XUMUH;

YBa)KEHUS K TPYLY, JIFOJSM TPYyZa U pe3yibTaTaM TPYI0BOl NesTeNbHOCTY;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAIHHOW TPAcKTOpPHH OO0pa3oBaHMs, Oyaymielt mpodeccnu u
peanm3anuy COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHM,
WHTEPECOB U MOTPEeOHOCTEH 001IecTBa;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH TIeTIECO00Pa3HOr0 OTHOIICHHUS K IPUPOE KaK MCTOYHHKY CYIIECTBOBAHHS KU3HU HA 3eMIIE;

MOHUMAaHUS TJIO0AFHOTO XapakTepa SKOJOTHYECKHX TpoOeM, BIHSHUS JKOHOMHYECKHX IIPOIIECCOB Ha
COCTOSIHUE MPUPOIHON U COLUAIIBHON CPENBI;

OCO3HaHWSl HEOOXOAMMOCTH HWCIIOJIb30BaHUS JOCTWMIKCHHH XWMHH JUIsI PEHIeHHWsS BOIMPOCOB PAIlMOHAIHHOTO
MIPUPOIOTIOIH30BAHHIS;

AKTHBHOTO HETIPHUATHA AEUCTBUM, IPUHOCAIIMX BPE OKpPY KaIOLIeH MPUPOJHON cpeaie, yMEHHSI TPOrHO3UPOBATh
HeOIaronpusATHBIE SKOJIIOTHUECKUE MOCIEACTBUS IPEANIPUHUMAEMBIX IEHCTBUI U IPEIOTBpAIaTh UX;

HAIAYUS Pa3BUTOTO OKOJIOTUYECKOTO MBIIIICHHUS, SKOJOTHYECKOW KYJIBTYPHI, OIBITa JEATEIbHOCTH
9KOJIOTMYECKOW HAIIPaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSA MMM B TO3HABATEIbHOM, KOMMYHUKAaTUBHOU U
COLMANTBHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO MPOTHBOCTOSTH UACOIOTHH XeModoouu;

7) 1eHHOCTH HAYYHOTI'0 IO3HAHUSL:

MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKU;

NOHUMaHUs crelnPUKA XUMUHM KaK HayKH, OCO3HaHHA €€ poiu B (JOPMHUPOBAHMH PAIOHAILHOTO HAYYHOTO
MBIIUICHAS, CO3/IaHUH IIETOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JMHCTBE MPHUPOJIBI U YETIOBEKA,
B MTO3HAHWUH MTPUPOTHBIX 3aKOHOMEPHOCTEH U PElIeHHH TPo0JIeM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUIS COBPEMCHHOW LMBWIM3AIlMM: B €€ T'YMaHHUCTHYCCKOM
HaTPaBJICHHOCTH M BaYKHOH POJIM B CO3JaHUHM HOBOW 0a3bl MaTepHAIbHOM KyJbTYpHI, B PEIICHHH TIIOOATBHBIX
Mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, HHEPreTHUYECKOW, MUIIEBOH W DKOJOTHYECKOU
0e301acHOCTH, B Pa3BUTHU MEIUIMHBI, 00ECTICUCHUH YCIOBUH YCIIEIIHOTO TPYJa U SKOJIOTUYECKH KOM(POPTHOU
KHU3HH KKI0T0 YJIeHa 00IecTBa;

€CTeCTBEHHO-HAyYHOW TpPaMOTHOCTH: TIOHUMAaHHWA CYIIHOCTH METOIOB TIO3HAHHWS, WCIOIB3YeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMMOJIydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SBICHHUN
OKPY)KAOIIEro MHpPa U MPOMCXOIAINIMX B HEM M3MCHEHWH, YMEHHs JenaTh OOOCHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBC Hay4YHbIX q)aKTOB 1 UMCIOINXCA JaHHBIX € TEJIBIO MOJTYUCHUA JOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSATENBHO HCIONb30BaTh XMMHWYECKHUE 3HAHUS JUIsl PEUIeHWs MpoOJieM B pealbHBIX
JKN3HCHHBIX CUTYyalUAX;

WHTepeca K MO3HAHUIO, HCCIeI0BATEeIbCKON NeSTeNTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPA30BaHUIO, K aKTHBHOMY ITOJYYCHHUIO
HOBBIX 3HAHHI 10 XMMHH B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax mpodecCHOHaTbHOM JesITebHOCTH.

METAINIPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOrpaMMBI IO XMMHH Ha YPOBHE CpeaHero oOImiero oOpa3oBaHHA
BKJIFOYAIOT:

3HaYMMbIe JIS1 (POPMHUPOBAHUST MUPOBO33PEHUS] OOYUAIOMIMXCS MEKIAUCHUILTMHAPHBIE (MEXIPEeIMETHBIE)
oO0IIIeHaYYHbIE TIOHTHS, OTPAKAIOIINE [[EIOCTHOCTh HAYYHOW KapTUHBI MUPA M CIIEHU(PHUKY METOJIOB O3HAHHMS,
UCTIONB3YeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrHs, sIBIICHHE, MPOLECC, CHCTEMa, HAYYHBIH
(daKkT, NpPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEAOBaHHE, HAONIOJCHUE, H3MEpEeHHe,
9KCIIEPUMEHT | JIpyTHE);

YHHBEpCalbHble YueOHble AeHCTBUS (IO03HABATENbHBIC, KOMMYHUKATHBHBIC, PETYIATUBHBIE), 00ECICUNBAIOLINE
¢dopmupoBanue (yHKINOHAIBHONW I'PAMOTHOCTH M COLMATIbHON KOMIETEHIIMN O0YYatOLIXCs;

CIOCOOHOCTh OOYYAIONIMXCSl UCTIONB30BaTh OCBOCHHBIE MEKIMCIUILIMHAPHbBIC, MUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaIbHBIE YIeOHbIE JEUCTBHUS B IIO3HABATEIHHOMN U COIMATIHHON MPAKTHKE.

MerTamnpenMeTHble pe3ylbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH Y4YeOHBIMH IO3HABATEIbHBIMU,
KOMMYHHUKAaTUBHBIMH U PETYJIITUBHBIMU ACHCTBUSIMU.

Ilo3HaBaTe/IbHBIC yHUBEPCAJIbHBIE y4eOHbIEe e CTBHS
1) 6a3oBble JIOrMUYecKHe JeiicTBUS:
CaMOCTOSITETIbHO (POPMYJIMPOBATh U aKTyaIM3UPOBATh IIPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;



OTIpEeETISATh LEIH ACSTETHHOCTH, 3a7aBasi MapaMeTpsl U KPUTEPUH WX JAOCTHKEHUS, COOTHOCHTH PE3yJIbTaThl
NEeSITeTHOCTH C TIOCTaBIICHHBIMU IIEIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUU MPUEMBI JIOTHUECKOTO MBIIUICHUS: BBIACIATH XapaKTepHBbIE MpPU3HAKU
MOHATUHA W YCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOIB30BATH COOTBETCTBYIOIIUE MOHITHA U1l OOBSICHCHHS
OTIENBHBIX ()aKTOB U SBIICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAIINH BEIECTB M XMMHYECKUX PEAKITHIA;

yCTaHABIUBATh IPUUMHHO-CIICJICTBEHHBIEC CBSI3U MEXIY U3YYaEMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKNE PACCYKACHUS (MHAYKTUBHBIC, JeNyKTUBHBIC, TT0 AaHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B PACCMaTPHUBAEMBbIX SIBJICHHUAX, (DOPMYIHPOBATH BHIBOBI U 3aKIFOUCHUS;

MPUMEHATh B TPOIECCE TIO3HAHWS HCIOJIB3YEeMbIe B XUMHH CHMBOJHYCCKHE (3HAKOBBIE) MOJICIH,
MPeoOpa3oBLIBATh MOJICIBHBIC TPEJACTABIICHUS — XUMUYCCKUI 3HAK (CHMBOJ) 3JIEMEHTa, XUMHUYECKas GopMmyIa,
ypaBHEHNE XUMUYIECKOU PEaKINH — IPH PEIIeHIH yIeOHBIX TO3HABATENBHBIX U MPAKTUIECKUX 3a7a4, TPUMEHSTh
Ha3BaHHBIC MOJICIBHBIC NPEJCTABICHUS JUISI BBIABICHHS XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX BEIIECTB U
XUMHUUYECKUX PEeakIUil.

2) 6a3oBbIe HCCIEI0BATEILCKUE eiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MMO3HAHWSI BENIECTB U XUMHUYECKUX PEAKIIHIL;

dbopMyMpoBaTh IENM M 3aJa4d  MCCICAOBAaHUS, WCIOJB30BaTh IIOCTABJICHHBIE W  CaMOCTOSTEILHO
chopMyITUpOBaHHBIE BOIIPOCH B KAY€CTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3BI TIO
MIPOBEPKE MPaBUIHLHOCTH BBHICKA3BIBAEMBIX CYKICHHIL,

BJIaACTbL HaBbIKAMH CaAMOCTOATCIBHOI'O INNIAHUPOBAHUA U IMPOBCACHUA YUYCHUUCCKUX OSKCICPUMCHTOB,
COBEPIIICHCTBOBATh YMEHHUS HAOJIIOJIaTh 32 XOJOM IPOIecca, CaMOCTOSTENILHO MPOTHO3UPOBATh €ro pe3yJibTarT,
(hopMymrpoBaTh 00OOIIEHUSI W BEIBOJBI OTHOCHUTEIHFHO JOCTOBEPHOCTH PE3YNIETATOB MCCIIEOBAHMUS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJICIIAaHHON paboTe;

npruoOpeTaTh OIMBIT YYEHUYECKOH UCCIIeOBATENLCKOW H MPOCKTHON AEATENHOCTH, POSBIATH CIIOCOOHOCTD U
TOTOBHOCTh K CaMOCTOSITEIFHOMY TIOMCKY METOOB PEIIeHUS MPaKTUYECKUX 3a1ad, MPUMEHEHHUIO Pa3IMIHBIX
METO/JIOB ITO3HAHUSI.

3) padota c undopmanmeii:

OpPUCHTUPOBATLCS B PA3MUYHBIX MCTOYHUKAX HH(opManuy (HAYYHO-TIOMYJISpHAs JIUTEpaTypa XUMHYECKOTO
CoJlepKaHMs, CIpaBOYHbIe Tocobus, pecypchl MHTepHeTa), aHATM3UPOBaTh HH()OPMAIIMIO Pa3TUYHBIX BUIIOB U
(hopM npeCTaBlICHUS, KPUTHUECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHBOPEYUBOCTh;

(hopMyJIMPOBAaTh 3aMTPOCHI U IPUMEHSAThH PA3JIMYHBIC METOJIbI MPH TIOMCKE U 0TOOPe MH(OPMAIINU, HEOOXOIUMOM
JUTSL BEITIOJTHEHHS yUeOHBIX 33]1a4 ONPEACIIEHHOTO THITA;

MpHOOpETaTh OIBIT HCIIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTHH U Pa3IMYHBIX
IIOHUCKOBBIX CHUCTEM,

CaMOCTOSITETTFHO BBIOMpaTh ONTHMAaNbHYIO (QopMy TpencTaBieHuss WHPopMmamuu (cXeMbl, Tpadukw,
JarpaMMebl, TaOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEICTBA MpH paboTe ¢ XMMUYECKOW HH(pOpManueil: MpUMEHSTh
MEXIpeMeTHbIe ((PU3MUECKHEe ¢ MaTeMaTH4ecKue) 3HaKM M CHUMBOJIBL, (opMynbl, abOpeBUATYpHI,
HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYCCKHUE CPEACTBA HATTIAAHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBbHBIC yqeﬁﬂme Z[eﬁCTBHH:

3aJ1aBaTh BOIMPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ IMAJI0Ta U/UIH JTUCKYCCHH, BRICKAa3bIBATh HIIEH,
(hopMyTHpPOBATH CBOW MPEIIOKESHUS OTHOCUTEIHLHO BBHITTOIHCHUS TIPEIOKCHHON 33/1a4H;

BBICTYTIaTh C MPE3CHTalUEH pe3yJbTaTOB MO3HABATEIBHON NEATEIBHOCTH, MOMYUYEHHBIX CAMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHHKAMHU IIPH BBITIOJIHCHUH XUMHYECKOTO OKCIIEPHUMEHTa, MPAaKTUYECKOH paboThl MO
WCCIIETOBAHNIO CBOMCTB M3y4YaeMBIX BEIIECTB, pealn3aluy y4eOHOTo MpoekTa, U (GOpPMYIHPOBATh BHIBOIBI IO
pe3yibTaTaM MPOBEAEHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHUS TMO3WIUI B XOJe OOCYXIeHUS U OOMeHa
MHEHUSIMH.



PeryasiTuBHbIE yHUBepCATbHBIE YUeOHbIE AeiicCTBUA:

CaMOCTOSITEIBHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO NMO3HABATEIILHYIO ACSITEIBLHOCTh, ONpPEASiss e€ el u
3aJla4uM, KOHTPOJIUPOBATh U IO MEPE HEOOXOIUMOCTH KOPPEKTHPOBATH MPEIaracMblii allTOPUTM JCHCTBUN TpU
BEITIOJTHEHNY y4eOHBIX M HCCIIeNOBaTeNbCKUX 3a/1a4, BEIONpaTh Haubonee 3 (eKTUBHBINA CIOCO0 MX pemeHws ¢
y4ETOM MOJTyYSHHST HOBBIX 3HAHUI O BENIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYIIECTBIISTH CAMOKOHTPOJb JIEATENFHOCTA HAa OCHOBE CAaMOaHAIN3a U CAMOOIICHKH.

IMPEIMETHBIE PE3YJBbBTATHBI

[IpenMeTrHbIe pe3ynbTaThl OCBOCHHUS MPOrPaMMbI IO XUMHM Ha YIUIyOJEHHOM YPOBHE Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHusI BKIIFOUAIOT Crielu(uuecKue s y4eOHOro mpeaMeTa « XuMus» Hay4dHbIC 3HAHMsI, YMCHHS U
CIOCOOBI ACHCTBUI 110 OCBOCHHIO, HMHTCPIPETAIMM M MPeoOpa3oBaHUIO 3HAHWW, BHUABI MEATCILHOCTH II0
MOJIyYEHUI0 HOBOTO 3HAHUS M NMPUMCHEHWIO 3HAHWI B PA3IMYHBIX YYCOHBIX CHUTYaIUsX, a TAKXKE B PEabHBIX
JKU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C XUMHEH. B mporpamme mo XxuMuu npeaMeTHBIC PE3YIbTAThl IPEICTABICHBI
IO TOJIaM M3yUYECHUSI.

10 KJIACC

IIpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHndecKas XUMHSD» OTPaXaroT:

c(hOpMHUPOBAHHOCTH MIPEJCTABICHUI: O MECTE U 3HAYCHUH OPTaHUYECKOW XMMHHU B CUCTEME €CTECTBEHHBIX HAYK
u e€ pomu B 0OECIEYCHHWH YCTOHYMBOTO pa3BUTHS 4YEJOBEUECTBA B PEUICHUH NPOOJIEM HKOJOTHMYECKOM,
SHCPFCTHHCCKOP'I u HHIIICBOI;'I 6C3OHaCHOCTI/I, B pa3BUTUM MCIUIUHBI, CO3JaHWH HOBBLIX MATCPHUAJIOB, HOBBIX
WMCTOYHUKOB DHEPTHH, B 00ECTICUCHUH PAIIMOHAILHOTO MPUPOIOIIOIBE30BaHuUs, B (POPMUPOBAHIH MUPOBO33PEHUS
U Oo0Wel KyNbTypbl UYENOBEKa, a TAKKE JKOJIOTHUYECKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 370POBBIO H
NPUPOAHON CpeJie;

BJIQJICHUE CHCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKJIFOYAET: OCHOBOIOJATAIONINE MOHATHSI — XUMUYCCKHA
AIIEMEHT, aTOM, SIIPO M 3JIEKTPOHHAS 000JI0YKa aToma, S-, P-, 0-aTOMHbIE OpOUTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOPUIN3AlIMsl AaTOMHBIX OpOUTaJIeH, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JICKTPOOTPHUIIATEILHOCTD,
CTElleHb OKHCJICHUS, XMMHUYECKas CBS3b, MOIb, MOJSpHAas Macca, MOJSIPHBIA OOBEM, YIIIEPOAHBIA CKeJeT,
(yHKIIMOHANBHAS TPYIa, paauKall, CTPYKTYypHbIE QOpMyJsl (pa3BEPHYTHIC, COKpamlEHHBIE, CKEJIETHHIE),
M30MEpHUsSl CTPYKTYpHAsI M MPOCTPAHCTBEHHAS (T€OMETPUYECKAs, ONTHYECKAs), U30MEPhI, TOMOJIOTUYECKUN DS,
TOMOJIOTH, YTJIEBOJIOPOJIBI, KHCIOPOA- U a30TCOJCpIKAllHe OpPTaHUYECKHE COCJUHEHUs, MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEJAMHEHUS; TEOpWH, 3aKOHBI (mepuopmueckuit 3akoH J[. U.
MenpeneeBa, TeOpusi CTPOCHHUS OpraHMYecKrX BemecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHHsI MAacChl BEIECTB,
3aKOH COXpaHCHHA W IMPEBpPALICHUA SHEPIruu IMpU XUMHUYCCKHUX peaKHI/IHX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI
SI3BIK  XMMHH, MHPOBO33PEHYECKHE 3HAHUS, JIKAIe B OCHOBE IMOHMMAaHHUA TPUIMHHOCTH U CHUCTEMHOCTH
XUMHUYECKUX SBIICHUM;, TMPEICTaBICHUS O MeXaHW3MaxX XHUMHUYECKUX PEaKIHid, TepMOJWHAMHYECKUX U
KHMHCTUYCCKUX 3aKOHOMCPHOCTAX HUX MNPOTCKAHUA, O B3AMMHOM BJIMAHWUK aTOMOB W I'PYyIIl aTOMOB B MOJICKYJax
(MHAYKTUBHBIN 1 Me3oMepHbIi 3 dexTsl, opuenTantsl | u |l pona); dakTonornyeckue cBelieHHs O CBOHCTBaX,
cocTaBe, IOJYYeHMH M O€30IIacHOM HCIOJIb30BaHUM BAKHEHIIMX OpPraHWYEeCKUX BeUIeCTB B OBITY H
HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA, O6HII/IX HAayY4YHBIX NPUHOUIIAX XUMHUYECKOTO IIPOMU3BOACTBA (Ha ImpuMepe
MIPOM3BOICTBA METaHOJIa, IepepaboTKH HeTH);

c(hOpMUPOBAHHOCTh YMEHHWIA: BBISABIATh XapaKTEPHbIC NMPU3HAKHM TOHSATHH, YCTaHABJIMBATh MX B3aMMOCBS3b,
WCTIONB30BaTh COOTBETCTBYIOIIME TOHATUS INPH OINHCAHWM COCTaBa, CTPOCHUS M CBOWCTB OPraHUYECKUX
COCIUHCHMIA,

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCTIOJb30BaTh XMMHUYECKYI0O CHMBOJIMKY JIJISi COCTaBJICHHS MOJEKYISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAaIEHHBIX M CKEJIETHBIX) (POpMYIT OpraHNvYecKrX BEIIECTB;

COCTAaBJIATh YPABHCHHUA XUMHUYCCKUX peaK]_[I/Iﬁ " paCKpbIBATh UX CYIMHOCTB: OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKuii MOCPEeICTBOM COCTaBJICHHUS JJIEKTPOHHOTO OalaHca ATHX PeakUuil, peakuuii HOHHOTO OOMeHa IyTéM
COCTaBJICHHS UX TOJHBIX M COKPAIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTaBIMBATh MOJETM MOJIEKYJ OpPTraHHMYeCKHX BEHIECTB [UIS WJUIIOCTPAlMM WX XHMHYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHPOBAHHOCTh YMEHHUH: yCTaHABIWBATh MPHHAAJICKHOCTb HM3YUYEHHBIX OPraHMYECKHX BEIIECTB MO HX
COCTaBY U CTPOCHUIO K OIPEJeNEHHOMY KIlacCy/TpyIIie COSTUHCHUH, 1aBaTh MM HAa3BaHUS MO CHCTEMATUYECKON
nomenkiarype (IUPAC) u npuBoauTs TpUBHAIbHBIC Ha3BaAHHUS JJIS OTICIBHBIX MPEACTaBUTEICH OPraHMYSCKUX



BEIIECTB (THJICH, alleTUIICH, TOYOIl, TIHIEPUH, STHICHIIINKOINb, PeHOI, POPMAITBICTHI, AlleTAITbIACTH]I, allETOH,
MypaBbUHAs KUCIIOTA, YKCyCHAas KUCJIOTa, CTEAPHHOBAS, OJIEMHOBASI, TAIbBMUTHHOBAS KUCIIOTHI, TIUINH, aJlaHMH,
MajbTO3a, PPYKTO3a, AaHWIWH, TUBUHWII, U30MPEH, XJIOPOTPEH, CTUPOI U JAPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACIIATh BUJI XUMUYECKOHN CBS3U B OPraHUYECKHX COCIUHEHUSIX (KOBAJCHTHAS
Y MOHHAS CBSI3b, G- U M-CBS3b, BOJIOPOJAHAS CBSI3b);

c(hOpMHUPOBAaHHOCT, yMEHHUS TPHUMEHATh TIOJOKEHHS TEOPUH CTPOEHUS OpraHmveckux BemecTB A. M.
BytnepoBa miis 00bsICHEHHST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PM3WUECKHe W XWMHUYECKHE CBOWCTBA
TUMTUYHBIX TPEACTABUTENEH Pa3IMYHBIX KIIACCOB OPTaHWYECKHX BEIECTB: ANKAHOB, LUKIOAJIKAHOB, AKEHOB,
QJIKaJINCHOB, AJKWHOB, apOMAaTHYCCKHUX YTJIICBOJOPOJIOB, CITUPTOB, AbJICTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MPOCTBIX M CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHCHHUI U aMHHOB, aMUHOKHUCIIOT, OCITKOB, YTJIEBOIOB (MOHO-,
IU- U TIOJINCAaXapuAOB), WINTIOCTPUPOBATh TEHETUYECKYIO CBA3h MEXIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIUX
XUMHYECKUX PEAKIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMsI TIOJTBEPXKAATh HA KOHKPETHBIX NPUMEPax XapakTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OPTaHWYECKUX COCTWHEHHH OT KPAaTHOCTH M THUIA KOBAJICHTHOH CBS3HU (G- M M-CBS3M), B3aUMHOTO
BITUSTHYSI aTOMOB U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMECHHMSI XapaKTEPU30BaTh UCTOYHHMKH YIJIEBOIAOPOIHOIO ChIpbs (He()Th, MIPUPOIHBIN Tas3,
YTOJIb), CIIOCOOBI €r0 MepepadOTKH U MPAKTUIECKOe MPUMEHEHHE TTPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHHUS] CUCTEMOW 3HAHWI O €CTeCTBEHHO-HAYYHBIX METOJaX MO3HAHHS — HAOJIOICHUH,
M3MEPEHHH, MOJISITUPOBAHUH, SKCIICPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS TIPUMEHSTH 3TH 3HAHHMS,

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHITh OCHOBHBIC OIEpAaIlMM MBICIUTCIBLHON JNCATCIBHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHE, OOOOIIEeHHWe, CHCTEMATH3allHIO, BBISIBICHHE NPUINHHO-CIEJACTBEHHBIX CBS3ed — s
HU3y4YCHHUs] CBOMCTB BEUIECTB U XUMHUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMECHHUM: BBISBIISITH B3aUMOCBS3b XUMUYCCKHX 3HAHUM C MOHATHSIMH U MPEICTABICHUIMU
JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB JUIsi 0OJiee OCO3HAHHOTO TOHWMAHWS CYITHOCTH MAaTepHaIbHOTO
€IMHCTBA MHpa, HCIONB30BaTh CHCTEMHBIE 3HAHWUS TI0 OPraHWYECKOW XWMHH i1 OOBSCHEHHS U
MIPOTHO3UPOBAHUS ABJICHHI, UIMEIOIINX €CTECTBEHHO-HAYUHYIO PUPOJIY;

c(hOpPMHUPOBAHHOCTh YMEHHMIA: MPOBOIUTH PACUYETHI MO XUMHUYECCKHUM (OpMyJjiaM U ypaBHEHHUSIM XHMUYCCKUX
peakmuii C HCIONb30BaHUEM (PHU3UYECKHX BeNMWYMH (Macca, OOBEM Ta30B, KOIMYECTBO BEIIECTBA),
XapaKTEePU3YIOIUX BEIIECTBA C KOJMWYECTBEHHOW CTOPOHBI: PacUéThl MO HAXOXKJICHUID XUMUYECKOU (hOPMYJIbI
BEIICCTBA [0 HW3BECTHBIM MACCOBBIM JIOJISIM XUMHUECKHUX 3JIEMCHTOB, IMPOJIYKTaM CropaHus, ILIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHU: TMPOTHO3MPOBATH, AHAIM3MPOBATH WM OIEHUBATh C TO3HMIUN HSKOJOTHYECKOU
0€30MMaCHOCTH TIOCJICICTBUS OBITOBOM M ITPOU3BOJCTBEHHOM JIEATEIIBHOCTH YSJIOBEKA, CBA3aHHOW ¢ IepepaboTKon
BEIIECTB, WCIIOJIG30BaTh IONyUYeHHBbIE 3HAHUS JUIsI TPUHSATHS TPAMOTHBIX pPEIIeHU NpoOdiieM B CUTyaIusXx,
CBSI3aHHBIX C XUMHUEI;

c(OpPMHUPOBAHHOCTh YMCHHMIA: CaMOCTOSATEIBHO IUITAHUPOBATh U IPOBOAMTH XUMHUYECKHHA SKCIICPUMEHT
(monmydeHre W M3yYEeHHE CBOMCTB OPTaHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIHMH YTIIEBOIOPOIOB Pa3TMIHBIX
KJIIACCOB ¥  KHCJIOPOJCOAEPKAIUX OPraHUYeCKHX BEIIECTB, pEIICHWE SKCIEPUMEHTANBHBIX 3a1ad  II0
pacItO3HABAHWIO OPTAaHMYECKUX BEIIECTB) C COONIOACHWEM MpaBHJ 0€30MacHOrO OOpaIeHusl ¢ BEMeCTBAMU U
J1a00pPaTOpHbIM 000pyIOBaHKEM, (OPMYJIUPOBATh IEIb HCCIICAOBAHUS, NMPEACTABIATh B PA3IMYHON (opme
pe3yIbTaThl SKCIEPUMEHTA, aHAITM3UPOBATH 1 OIICHUBATH MX JIOCTOBEPHOCTH;

c(hOpMHUPOBaHHOCTH YMEHUI:

cOO0JIF0IaTh MPaBHJIa SKOJOTHYECKH I1e7eCO00pPa3HOro MOBEACHUS B ObITY U TPYAOBOM IEATEIBHOCTH B HEJISAX
COXPaHEHUS CBOETO 3/I0POBbS, OKPYKAOIIEH MPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTONYUBOTO Pa3BUTHUS;

OCO3HAaBaTh OMACHOCTHh TOKCUYECKOT'O JICHCTBUS HA KUBBIC OPTraHU3Mbl ONPEACIEHHBIX OPTaHUYECKHUX BEIIECTB,
noHumasi cMbicia nokazarens [TIK;

aHAJIM3MPOBATH 11EJIECO00PA3HOCTh MPUMEHEHHUS OPIaHNYECKUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOIIICHUS PUCK-TIONB3a;

c(OpMHPOBAaHHOCTh YMEHHI: OCYIIECTBIATh IIEJICHANPABICHHBI TIONCK XHMHUYECKOW WHpOpManmuu B
Pa3IMYHBIX UCTOYHUKAX (HAy4YHAs W YUeOHO-HaydHas JIUTEPaTypa, CpelcTBa MaccoBoi nHdopMmarmu, MHaTepHeT
U JpYTHE), KPUTUYCCKH aHAIM3UPOBATh XMUMHUYECKYH) HWH(OpMAIUIO, mepepadaThiBaTh € W HCIOIb30BaTh B
COOTBETCTBHH C TIOCTABJICHHOW yueOHOH 3a1aucii.

11 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as u HeopraHmdecKas XUMHUsD) OTPaKaroT:



c(hOpMHPOBAHHOCTh MPEICTABIEHUI: O MaTepHAILHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTSIX W TI03HABAEMOCTH
SIBIIEHUN TIPHUPOJIBI, O MECT€ M 3HAYEHWW XUMHH B CHCTEME €CTECTBEHHBIX HAyK W €€ pOoii B OOecledeHHur
YCTOWYHMBOTO Pa3BUTHS, B PEUICHUH MPOOJIEM 3KOJIOTHYECKOH, YHEPreTHYECKOH M MUILEBOW Oe30MacHOCTH, B
Pa3BUTHM MEIWIHMHBL, CO3JAaHMM HOBBIX MAaTEpPHAlIOB, HOBBIX MCTOYHHMKOB OJHEPrHUHM, B 0OOeCIeYeHUH
PaIOHATBHOTO TPHUPOIOIIONBE30BaHu, B (POPMUPOBAHUY MUPOBO33PEHHS U OOIIEeH KyIbTYPHI UEJIOBEKa, a TAKXKe
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37IOPOBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CUCTEMOM XMMMYECKUX 3HAHMM, KOTOPAsl BKIKOYACT: OCHOBOIIOJATAIOIIME ITOHATUS — XUMHUUYECKUU
3IIEMEHT, aTOM, SIIPO aTOMa, H30TOIIbI, 3JIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpOHTAIH, OCHOBHOE U
BO30YXXAEHHOE COCTOSHHSI aToMa, THOpPHAW3anWs aTOMHBIX OpOWTalneil, WOH, MOIEKyJa, BaJCHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCICHMSA, XUMHUYECKass CBA3b (KOBAJEHTHas, MOHHAs, MeTajsIndeckKasd,
BOJIOpOIHAsI), KpHCTAIUIMYECKas peméTKa, XUMHYECKas peakius, pacTBOP, DJICKTPOIUTHI, HEIIEKTPOIUTHI,
JNEKTPOJUTHYECKAsT ~ JUCCOLMALMS, CTEHNEHb JUCCOLMALMM, BOJOPOAHBIA  IOKA3aTENlb, OKHUCIIUTENb,
BOCCTAHOBHUTEJb, TEIUIOBOM AS(PQPEKT XUMHUECKOH pPEakLUuH, CKOPOCTh XMUMHUYECKOH peakIuH, XUMHUYEeCKOe
paBHOBECHE; TEOPHUH M 3aKOHBI (TEOpHs DIEKTPOIUTUYECKOH Auccoluanuy, nepuoindeckuii 3axon [I.U.
MeHpeneeBa, 3aKOH COXPAHEHHSI MAacCChl BELIECTB, 3aKOH COXPAHCHUSI U MPEBPAILICHUS SHEPTUU MIPU XUMUYECKUX
peakusiX, 3aKOH IMMOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIINX MaccC), 3aKOHOMEPHOCTH, CHUMBOINIECKHMA
SI3bIK  XMMMHM, MHUPOBO33PDEHUECKUE 3HAHMS, JISXKAIlUEe B OCHOBE IIOHMMAHMS INPUYMHHOCTH M CHCTEMHOCTH
XUMUYECKUX SIBJICHUH; COBPEMEHHBIEC MPEICTABICHUS O CTPOSHUH BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM
U HagMOJIEKYJSIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3Max XUMHUYECKUX PEakUud, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IPOTEKaHWs, O XUMUYECKOM PABHOBECHM, PACTBOPAX U JUCHEPCHBIX
cucreMax; (PaKTONIOTHUECKHE CBEIEHHS O CBOWCTBAaX, COCTaBe, MOIYYEHHMH W OE€30MacHOM HCIOIb30BAaHHU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITYy W NMPAKTHYECKOW IESATENFHOCTH 4YeJOBEKa, OOIINMX HAyJIHBIX
HPUHIUIIAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMCHHUH: BBIABIATH XapaKTepHbIC MPU3HAKU TMOHSITHH, YCTaHABIMBATh MX B3aMMOCBS3b,
KCIIOJIb30BaTh COOTBETCTBYIOLIME OHSTHS IPU ONMKMCAHUHA HEOPTaHUYECKUX BEIIECTB U UX NPEBpaLCHUM;

c(hOpMHUPOBAHHOCTh YMEHHsSI HCIIONB30BATh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTAaBIICHUS (DOPMYIN BEIIECTB U
YpaBHEHUH XHMHYECKHUX peakimi, cucremarnieckyro HomeHknatypy (IUPAC) um TpuBHanbHbie Ha3BaHUS
OTJZIEJIbHBIX BEILECTB;

c(hOpMHUPOBAHHOCTh yMEHHUS OIPEAENATh BAIEHTHOCTh M CTENEHb OKHCIEHUS XWMHUYECKHX OJIIEMEHTOB B
COEIMHEHMSX, BHJI XHMHYECKONW CBsI3M (KOBaJEGHTHAs, WOHHAs, METaJUINYecKas, BOJOPOAHAs), THII
KPUCTAJUIMYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

c(hOpMHUPOBaHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT BUAA XMMHUYECKOHW CBS3M U THIIA
KPUCTAIUTMYECKON PEIIETKN, OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAaJICHTHOU CBS3H;

c(OpPMHUPOBAHHOCTh YMEHHH: KJIACCH(UIIMPOBATH: HEOPTaHMUYECKHE BEIIECTBa M0 MX COCTaBY, XUMHUYECKHE
peakuu Mo Pa3InIHBIM NpU3HAKaM (YHCIY W COCTaBy PEarvpyroluX BEUIeCTB, TEIUIOBOMY dPQEKTy peaKIui,
W3MEHEHUIO CTETIeHEH OKHUCIEHUS 3JIEMEHTOB, OOpPaTUMOCTH, YIaCTHIO KaTaIN3aTopa U IPYTHe); CAMOCTOSITETHHO
BBIOMPATh OCHOBAHUS M KPUTEPHU JIJIsI KilacCU(UKAIMN U3YYaeMbIX BEIIECTB M XUMUUECKUX PEAKITHIA;

c(hopMUPOBAaHHOCTh, YMEHHUS paCKphIBaTh CMBICT Tepuogudeckoro 3akoHa JI. WM. MeHnneneeBa u
JI€MOHCTPHPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBICHUTENBHYIO M IPOrHOCTHYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh DJIEKTPOHHOE CTPOCHHWE AaTOMOB M HWOHOB XHMHYECKHX
3JIEMEHTOB MEPBOTro—4eTBEPTOro nepuosioB Ilepuonunyeckoit cucremol .M. MenaeneeBa, UCnob3ysl MOHATUA
«IHEPreTUUECKHE YPOBHHU», «IHEPreTHYECKUE MOAYPOBHH», «S-, P-, O-aTOMHbIE OpOWTaNN», «OCHOBHOE U
BO30Y)KIEHHOE OHEPreTHUECKUE COCTOSIHHSA aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHSI CBOKWCTB
XUMHUUYECKUX JJIEMEHTOB W HUX COEAUMHEHUWW Mo mnepuogam u rpynmnam Ilepuomumueckoit cuctemsr I U.
MeHeneeBa, BICHTHbIE BO3SMOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHMS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHI: XapakTepH30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA BEILECTB
pPa3IMYHBIX KJIACCOB, IIOATBEPXkAATh CYIIECTBOBAHUE TI'€HETHYECKOW CBSI3M MEXJIYy HEOPraHU4EeCKUMU
BEILIECTBAMH C ITOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKILINM;

cOPMHPOBAHHOCTb YMEHHS  pacKpblBaTh CYIIHOCTb:  OKHCIHMTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKLHUH
MTOCPEACTBOM COCTABJICHHUS SJIEKTPOHHOTO OallaHCca STUX PEaKIIHif; peaKIiii HOHHOTO OOMeHa ITyTEM COCTaBJICHHUS
WX TIOJHBIX W COKPAIIEHHBIX MOHHBIX yYPaBHCHHI, pEaKIMid THAPOJIH3A; PEAKIINH KOMIUIEKCOOOpa3oBaHU (HA
MpUMeEpE THAPOKCOKOMIUIEKCOB IIUHKA U ATFOMUHHUSA);

c(OpMHPOBAHHOCTh yYMEHHsI OOBICHATH 3aKOHOMEPHOCTH IMPOTEKAHMS XMMHUYECKHX PEaKIHid C y4ETOM HX
SHEPreTUYECKUX XapaKTEPUCTHUK, XApaKTep H3MEHEHUS CKOPOCTH XUMHYECKOM peakUuyd B 3aBUCUMOCTH OT



pas3INYHbIX (AKTOPOB, a TaKXKe XapaKTep CMEIICHHS XUMHYECKOTO pPaBHOBECHS IOJ[ BIMSHUEM BHEIIHHUX
BoznetricTBuid (puHITHN Jle [llaTenne);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUCCKUE PEAKIUH, JIS)KANUE B OCHOBE MPOMBIILICHHOTO
MOJIyYEeHUS] CEPHOM  KHUCIOTHI, aMMHakKa, OOIIMe Hay4YHbIC MPHUHIMIBI XUMHYSCKUX TPOU3BOJCTB;
11eIeCO00Pa3HOCTh NMPUMEHEHUSI HEOPTaHWYEeCKHX BEIIECTB B MPOMBIIIICHHOCTH W B OBITY C TOYKH 3pPEHUS
COOTHOIICHUSI PUCK-TI0NIb3a;

c(OpMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMW O METOJaX HAyYHOTO TIO3HAHUS SBICHUN TPUPOIBI —
HaOIo/IeHNe, W3MEPEeHHEe, MOJETHPOBAHME, OJKCIEPUMEHT (peaNbHbIi W MBICICHHBIA), WCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHHUS NPUMEHITh 3TU 3HAHUS NPU SKCIEPUMEHTAILHOM HCCIEAOBAHUY BEIIECTB U AJIA
OOBSICHCHHS XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IMPHPOJIE, MPAKTUYCCKON NEATSIILHOCTH YEJIOBEKa U B
MOBCEIHEBHOM KU3HH,

c(hOpMHUPOBAHHOCTh YMEHUS BBIABIATH B3aWMOCBSI3b XUMHYECKHX 3HAHWW C TIOHATHSMH W IMPEACTaBICHUSAMU
JPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I 00JIe€ OCO3HAHHOTO MOHUMAaHUS MaTePUAILHOTO SAMHCTBA MHUPA;

c¢(hOpMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUEThI: C MCIIOJIb30BAHUEM IOHSATHIA «MaccoBasl JOJIsl BEIISCTBA B
pacTBOpe» W «MOJSIpHAsh KOHIICHTpAIlHs»; MAacChl BeIecTBa WM O0bEMa ra3a MO HM3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce MM O00BEMY OJTHOTO W3 YYACTBYIONIMX B PEAKIMH BEIIECTB; TEIDIOBOTO 3(PQeKTa peakiuu;
3Ha4YeHUs BOJOPOIHOTO TOKa3aTessl paCTBOPOB KHUCIIOT U IIeJoueii ¢ U3BECTHOW CTENEeHbI0 AUCCOIMALNN; MACCHI
(00BéMa, KOTMUECTBA BEIIECTBA) MIPOIYKTA PEaKIINH, €CIIM OAHO U3 UCXOJIHBIX BEIIECTB JaHO B BHJE PacTBOpaA C
OTIpeIeNIEHHON MacCOBOIl IoJIel pacTBOPEHHOTO BEIIECTBA WIIH TaHO B M30BITKE (MMEET MPUMECH ); TOIU BBIXO/a
MPOJYKTa PeaKInK; 0O0BEMHBIX OTHOIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMCHHI: CaMOCTOSATEIBHO IUTAHUPOBATh U IPOBOAMTH XUMHUYECKHHA SKCIICPUMEHT
(mpoBeneHne peaknuii HOHHOTO OOMEHa, TOATBEpPKICHHE KadyeCTBEHHOTO COCTaBa HEOPTaHWYECKHX BEIIECTB,
oIpe/ieNieHHEe CPeIbl PACTBOPOB BEIIESCTB C IOMOIIBIO HHANKATOPOB, H3YUEeHUE BIHMSHUS Pa3IHYHBIX (PaKTOPOB HA
CKOPOCTh XUMUYECKOM PEaKIUy, PeIIeHNEe IKCIIEPUMEHTAIBHBIX 3a/1ad 110 TeMaM «MeTauel» u «Hemeramisy) ¢
COONIOIGHNEM TIpaBWiI 0€30MacHOro OOpamieHuss C BellecTBaMH W JIa0OpaTOPHBIM  00OpYIOBaHUEM,
(hopMymUpoBaTh IeJdbh HWCCIENOBAHUSA, TMPEACTABIATh B Pa3NUYHON (opMe pe3ynbTaThl 3KCHEPUMEHTA,
AQHATN3UPOBATH U OIIEHUBAThH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUH: COOJIIOJATh IpaBWIIa TOJIb30BAHHMS XHUMHYCSCKOM MOCYHOH H j1a00paTOpHBIM
o0opynoBaHueM, OOpaIleHHsI ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKITUSAMH T10 BBITOIHEHHUIO JTA00OPATOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKH I1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LIEISIX
COXpPAaHEHUSI CBOETO 3/I0POBbA, OKPYXKAIOUIEH MPUPOJHOM Cpelbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,
OCO3HaBaTh OINACHOCTb TOKCHYECKOrO0 JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEHECIEHHBIX HEOPraHUYECKUX
BEIIECTB, ITIOHNMas cMbIca nokasareist [1JIK;

c(OpMHUPOBAHHOCTh YMEHHI: OCYIICCTBIATh IICJCHANPABICHHBIM IOUCK XMMHUYECKOW HWH(pOpMaMU B
Pa3IMYHBIX UCTOYHUKAX (Hay4Has ¥ y4eOHO-HAay4Has JIUTEpaTypa, CpelcTBa MaccoBoi nHopmanuu, UaTepHET
W JpyTHe), KPUTUYECKH aHAIM3WPOBATh XUMHUYECKYH) HH(OpMAIUIO, mepepadaThiBaTh €€ M HCIOIb30BaTh B
COOTBETCTBUU c [IOCTaBJIEHHON yaeOHOH 3a1auen.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoauuecTBo yacoB DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM K I (uudposbie)

n/n NMPOrpaMMbl Bceero OH?’OM’H paécaneCK o0pa3oBaTebHbIE
ble paboThl ue padoThI pecypest
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKoil XUMUU
[Ipenmer oprannyeckoi XxuMuu. Teopus
1.1 CTPOCHHUS OpTaHUICCKUX coeaMHEeHMI A. M. 8
Bytaeposa

Wroro mo paznemy 8

Pa3jnea 2. YrieBoaopoasl
21 [IpenenbHbIE YTIIEBOIOPOABI — AJTKAHBI, 5

’ [UAKI0ATKAHBI
29 HemnpenensHble yriieBOJOPOABI: AIKEHBI, 14 1

' aJIKaJUuEHbI, AJIKUHBI
2.3 ApoMaTuiecKue yrieBoJopOoIbI (apeHb) 8
24 [TpupoiHbIC HCTOYHHUKH YTIICBOIOPOIOB U 4

' WX repepaboTka
2.5 ["anoreHnpou3BoIHbIE YIIIEBOIOPOI0B 4 1

HWroro no pasaeny 35

Pasnen 3. Kuciopoaconep:xaniue opranHndeckne coeJuHeHus
3.1 Crnuptsl. @eHon 11 1

KapOoHuIbHbIE COeTMHEHMS: aTbIETU/IBI H
3.2 keToHbl. KapOoHOBBIE KUCIOTHL. CI0XKHBIE 21 1
a¢upsl. XKupbl

3.3 VrneBoabl 9 1

Hroro no pazaeny 41

Pa3nea 4. A3oTconep:kaiiue opranndeckue coeJuHeHus!
4.1 AmuHbl. AMHUHOKHUCIIOTEL. benku 12 1 2

HWroro mo pazneny 12

Pa3nea 5. BoicokoMoJieKyJIsIpHBIE COeANHEHNS




51 l BricokoMoeKynsipHbIE COETUHEHNS 6

HUroro no pazaeny 6

OBLIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102




11 KJIACC

KounuecTBO 4yacoB JJIeKTPOHHBbIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
B NMporpamMMmsl Bcero Kontpoasn HpaxTirieckn o0pa3oBaTeJIbHbIE
ble padoThI e padoTsI pecypebt
Pa3nen 1. TeopeTnueckue 0CHOBbI XUHMHUH
Crpoenue aroma. [lepuoaudeckuii 3aKoH
1.1 u [lepuonnyeckas cucteMa XUMHUUECKUAX 9
anemenToB JI. 1. MennaeneeBa
19 Ctpoenue BemecTBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XHUMUYECKHE PEaKIiH 19 1 3
Hroro no pazaeny 39
Pasnen 2. Heopranuyeckasi xumus
2.1 Hewmeramms 31 1 3
2.2 Mertamibl 23 1 2
Wroro mo paznemy 54
Pa3nen 3. Xumusi ¥ )KU3Hb
31 MeToapl MO3HAHUS B XUMHUH. XUMUS U 9
' JKU3Hb
HWroro no pasaeny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOI'PAMME







IHOYPOUYHOE INTAHUPOBAHUE XUMMUS

10 KVIACC
KosauuyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vDOKA K I uudpoBbie
n/n P Bcero OH?OM’H paécnmeclc oGpasoBarTe/bHbIe
ble padoThl ue padoThl pecypes
1 IIpenMeT 1 3HaUue€HUE OPTAaHUYECKON XUMHUHU, IPEJCTABIIEHUE O 1
MHOT000pa3uy OPTraHUYECKIX COSTUHEHUN
DNeKTpOHHOE CTPOCHUE aToMa yriepojaa (OCHOBHOE 1
2 BO30YXIEHHOE COCTOSTHUS). BaneHTHBIE BO3MOKHOCTH aTOMa 1
yriepozaa
3 Xumudeckas CBS3b B OPraHUYEeCKUX COSAMHEHHSIX. MeXaHU3MBI 1
00pa3oBaHHs KOBAJICHTHOHU CBSI3H, CIIOCOOBI pa3pbiBa CBs3ei
4 Teopus crpoenus opranndeckux coeuaenuit A. M. bytneposa 1
5 Buner nzomepun: cTpyKTypHast, TPOCTPAHCTBESHHAS. 1
DJeKTPOHHBIC APPEKTHI B MOJICKYJIaX OPraHHUYECKUX COCTUHEHUIM
6 [IpencraBnenue o knaccuuKaMKu U CHCTEMaTHYECKast 1
Homenkiatypa (IUPAC) opranndeckux BEIIECTB
7 Knaccudukanus peakiuii B OpraHUueCKOi XUMHH
Cucremarusanus 1 0000IIeHE 3HAHUI 110 TeMe
AJIKaHBI: TOMOJIOTHYECKHH psijl, 001Ias hopmyia,
9 HOMEHKJIATypa U H30MepHsi, JJIEKTPOHHOE U MPOCTPAHCTBEHHOE 1
CTPOEHUE MOJIEKYJI
10 Du3NYeCKNe U XUMUYECKHUE CBOMCTBA aJIKaHOB 1
11 Haxoxnenue anmkanoB B npupoe. CriocoOb!l OMy4YeHus U 1
NpUMEHEHHUE aJKaHOB
Huxmnoankansl: obmas Gopmysa, HOMEHKIATYpa U U30MEPHS,
12 0COOEHHOCTH CTPOSHHSI U XUMHUYECKHX CBOMCTB, CITOCOOBI 1
NOJTY4EHUs] ¥ IPUMEHEHHE
Pewrenre pacu€THbIX 3a/1a4 HA OIIPENEIEHUE MOJIEKYIISIPHOM
13 (opMyJIbI OPraHUYECKOTO BEIECTBA IO MACCOBBIM JIOJISIM aTOMOB 1

9JIEMEHTOB, BXOIAIIUX B €ro cocras. CucremMaTuszanus u
0000111eHH1E 3HAHUN 110 TEME




AJIKEHBI: TOMOJIOTUYECKHA psijl, o011as opmyia,

14 HOMEHKJIATypa, SJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE 1
MosieKyl1. CTpyKTypHas U IIMC-TPaHC-U30MEPHUs aJIKEHOB

15 dusnyeckre 1 XMMUYECKHE CBOICTBa ankeHOB. [IpaBuio 1
MapkoBHUKOBA

16 CrniocoObl MoJTy4eHHsl 1 IPUMEHEHHE AIKEHOB 1

17 IIpakTrueckas pil60T"? Ne 1 o Teme "llonydyenue aTunena u 1
U3y4YCHHE €T0 CBOUCTB

18 Pemienue pacu€THBIX 3a1a4 Ha OIpeesicHHE MOJICKYIIPHOM 1
(hopMyJIBl OPraHUYECKOro BeIECTBA

19 AJKaJIueHbl: CONPsHKEHHBIE, N30JMPOBaHHbIE, 1
KyMmysiupoBaHHble. OcOOEHHOCTH 3JICKTPOHHOT'O CTPOCHHS

20 XVMHUYECKHe CBOICTBA CONMPSHKEHHBIX THEHOB 1

21 CrniocoObl MOJTy4eHUsI 1 IPUMEHEHHE JIKaJHEeHOB 1

AJIKUHBI: TOMOJIOTHYECKHIA psii, 0011as hopmyia,

22 HOMEHKJIaTypa, 3IEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJ, (PU3NUECKUE CBOWCTBA

23 XUMHYECKHE CBOWCTBA QJIKUHOB 1

24 KauecTBeHHBIE peakIlui Ha TPOMHYIO CBA3b 1

25 Crioco0s! OTy4YeHHs U IPUMEHEHHE aTKHHOB 1

26 Pemenue 3aga4: pacu€Thl 10 ypaBHEHUIO XUMHUYECKON peaKkvu 1

27 Cucremarusainys 1 0000IEHUE 3HAHNN 10 TEME 1

ApEHBI: TOMOJIOTUYECKUH psizt, o0mast popmysa, HOMEHKIATYpA.

28 DJEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OeH30I1a 1 1
TOJyoJia, X (PU3NUECKUE CBOWCTBA

29 XUMHYECKHE CBONWCTBA apEHOB: PEAKLIUH 3aMEILCHHS 1

30 XUMHUYECKUE CBOWCTBA aPEHOB: PEaKLUH IPUCOCTUHEHHS, 1
OKHCJICHHE TOMOJIOTOB OeH30J1a

31 Oco0eHHOCTH XMMHUYECKHUX CBOWMCTB CTUPOJIA 1

32 Pemenue pacu€THBIX 3aa4 Ha OIpeeNICHHE MOJIEKYJIIPHOM 1
(G opMyJIbI OPraHUYECKOro BEeIECTBA

33 CrniocoObl OJTy4eHHsI U IPUMEHEHHE apeHOB

34 I'eHeTHYecKas CBSI3b MEXJTy PA3JIMYHBIMHU KJIACCAMHU




YIJICBOJOPOJIOB

Pacuérel no ypaBHEHHSIM XUMHUYECKHUX PEAKLUH.

35 o 1
CuctemaTusanus 1 00001IeHIe 3HAHHUH TI0 TeMe

36 [pupoxansii ra3. [lonyTHeIe HeDTIHBIC Ta3bl 1

37 KamMmeHHBI# yroyib 1 IPOTyKTHI €T0 NepepadoTKH 1

38 Hed1s u ciocobsr e€ nepepabotku. [IpuMeHenre npoayKToB 1
nepepadoTKN HeTH

39 I'eneTnueckas CBSA3b MEXAY Pa3IMYHBIMU KJIaCCAMU 1
YIJIEBOAOPOJIOB

40 I"anoreHonpou3BoOIHBIE YTIEBOAOPOIOB: 3IEKTPOHHOE 1
CTPOCHHE; PEaKLIMH 3aMEIICHU raJloreHa

41 [elicTBUE 1ienouei Ha raloreHnpou3BoAHbIe. B3anumoaencTeue 1
JUTAJIOreHAJIKAHOB C MATHUEM U IIMHKOM

42 . CI/ICTeMaTI/BaL{ﬁIfI 1 0000IIIeHre 3HAHUH 110 pa3Jieny 1

YTeBo10posl
43 KonTponbHas pabora o teme "YrieBogoposr" 1
[IpenenpHble OHOATOMHBIE CIUPTHIL: TOMOJIOTUYECKUI Pz,

44 o0mast popmyIa, CTpOCHUE MOJIEKYJI, U30MEPHsL, HOMEHKIIATYpa, 1
Kjaccu@ukarysi, (Pu3nIeCKue CBONCTBA

45 XHUMHYECKHE CBOWCTBA NPEACIBHBIX OJHOATOMHBIX CIMPTOB 1

46 CniocoObl oJTy4eHHsl U IPUMEHEHHE 0JHOATOMHBIX CIUPTOB 1

47 [Ipocteie 3¢upbl: HOMEHKIATYpa U H30MEPHS, OCOOCHHOCTH 1
(U3NYECKUX U XUMUYECKHUX CBOWCTB

48 MHOroaToMHbI€ CIUPTHI: STHUJICHITIUKOIb U TITULEPHH, HX 1
(du3nUecKue 1 XUMHYECKHE CBOHCTBA

49 CriocoObl oJTy4eHHsI 1 IPUMEHEHHE MHOT0aTOMHBIX CIIUPTOB 1

50 @deHo: cTpoeHNE MOJIEKYIbI, PU3MYECKHE CBONCTBA. 1
Tokcn4HOCTh eHona

51 XuMHUecKHe cBoMcTBa (heHoma 1

52 CniocoObl oy4eHusl U IpUMeHeHne GeHosia 1

53 HpaKTI/I‘IeCKa’S'I pabota Ne 2. Pemenne skcriepruMeHTaIbHBIX 1
3aga4 1o TeMe "CrnupThl ¥ heHob!"

54 Cucremaruzamys 1 0000IIeHe 3HAHNI 110 TEME 1




AJ'II)I[CI‘I/II[BI 1 KE€TOHBI: 3JICKTPOHHOC CTPOCHUC Kap6OHPIJILHOI>'I

55 TPYMIIBL; TOMOJOTUYECKUE PSbL, o0mmas popmyia, U30Mepus U
HOMEHKJIaTypa

56 AJbIeruapl 1 KeTOHBI: (PU3HUYECKHE CBOWCTBA; PeaKuH
IPUCOEANHEHHS

57 Peakiuu okucieHns: 1 Ka4eCTBEHHBIE PEAKLUH albJeTHI0B U
KETOHOB

58 Crioco0BI OTYYEeHHS aJTbJIETHIOB M KETOHOB

59 OnHOOCHOBHBIE MPeeNbHbIE KAPOOHOBBIE KUCIOTHI,
0COOEHHOCTH CTPOEHHSI UX MOJIEKYI

60 Hzomepust 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT, UX
(usndIecKre CBONCTBA

61 XUMHYECKHE CBOUCTBA MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 Oco0eHHOCTH CBOHCTB MyPaBbHHOM KUCIOTH. MHOTOOOpasne
KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOWCTB: HETIPEACTHHBIX U ApOMATHUECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT.
[TpeacraBuTeny BEICHIMX KAPOOHOBBIX KHCIOT

64 [TonsiTHe 0 MPOM3BOAHBIX KAPOOHOBBIX KHCIOT

65 CniocoObl noy4eHHsl U IPUMEHEHHE KapOOHOBBIX KUCIIOT

66 CroxHbIe 3QUPBI: TOMOJIOTHYECKHUH psifl, 001as ¢popmyia,
W30MepHs U HOMEHKJIaTypa

67 du3nveckre 1 XMMUIECKHe CBOMCTBA Y(PUPOB

Pemenue pacy€THBIX 3a1a4: 10 YPaBHEHHIO XMMUYECKON

68 peaKnuu, Ha OIpeAeIeHUEe MOJIEKYISIPHON (POPMYJIBI
OpPraHUYeCcKOro BEIIeCTBa

69 HpaKTI/I‘leCKaiI pabota Ne 3. Penienune sxcriepuMeHTaIBHBIX
3a1a4 1o reMe "KapOoHoBbie KucsioThl. CiokHbIe d3QupHI"

70 XKupsr: cTpoenue, GU3NUECKIE U XUMHYECKHE CBOUCTBA
(ruaponus)

71 Oco6EeHHOCTH CBOWCTB JKUPOB, COJAEPIKAIIUX OCTATKU

HEMPEACIBbHBIX )KUPHBIX KHUCJIOT. }KI/IpBI B IIpUPOJELC




Mb1a KaK COJIM BBICIIHX Kap6OHOBLIX KHCJIOT, HX MOIOIICC

72 neiictBue. [IoHsATHE O CHHTETHYECKHX MOIOIIMX CPEACTBaX 1
(CMO)

73 I'eneTnyeckas CBS3b YIIEBOJOPOAOB M KUCIOPOICOACPIKAIINX 1
OpPTaHMYECKUX BEIIECTB

74 Pacuérel mo ypaBHEHMSIM XMMHYECKUX PEAKIIHH 1

75 CuctemaTnsanus u 0000IIeHIE 3HAHUN TI0 TEMe 1

76 OO6m1as xapaKTepUCTHKA YTIEBOAOB U KiacCUPUKALINS 1
yr1eBo0B (MOHO-, TU- ¥ MTOJUCAXapHU/Ibl)

77 MoHocaxapusl: GU3NUECKHE CBOHCTBA U HAXOXKCHUE B 1
npupoje

78 ITpumeHeHre roKo3bl, €€ 3HAYEHUE B )KU3HEEATEIIbHOCTH 1
OpraHu3Ma

79 Hucaxapuasl: caxapo3a, MajbT03a U JIakTo3a. HaxoxneHue B 1
MIPHUPO/IE ¥ IPIMEHEHHUE TUCaXapHIOB

80 Honncaxapﬂablv: CTpOCHUE MaKPOMOJIEKYII, PU3HUYECKHE 1 1
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

81 [TonsiTre 00 MCKYCCTBEHHBIX BOJIOKHAX 1

82 Penrenue pacyeTHBIX 3a7ja4 Ha OIpeIeNICHHE JIOJU BBIXOIa 1
MIPOJYKTA PEAKIINHA OT TEOPETHUECKH BO3MOXKHOTO

83 CucremaTn3anus u 00001IeHIe 3HAHHUI IO pa3Jieny 1

84 KontponbsHas pabora 1o T"eMe "Kucnopoaconepxarmue 1
OpPTaHMYECKUE COETMHEHUS

85 AMUHBL: KI1acCU(UKAIHs, CTPOCHHE MOJIEKYJI, 001as opmyJia, 1
M30MepHs, HOMEHKJIATypa U (PU3NYECKHe CBOMCTBA

86 XuMHUYecKre CBOWCTBA alIM(aTHIECKUX aMHHOB 1

87 A}jI/IHI/IHi CTPOCHME aHUJIMHA, OCOOCHHOCTH XUMHUECKUX 1
CBOWCTB aHWJIMHA

88 CriocoObl TIOJTy4eHUsI ¥ IPUMEHEHNe n(paTHISCKHX aMHHOB 1

89 AMWHOKHCIIOTBI: HOMEHKJIaTypa U u3oMepusi, (pu3ndeckue 1
cBoiicTBa. OT/IeNIbHBIE MPEICTABUTENN 0-AMUHOKHCIIOT

90 XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, KX OMOJIOTHYECKOE 1

3HaueHue aMUHOKUCIOT. CHHTE3 U TUAPOJIN3 NETITHI0B




91

Benku kak mpUpOAHbIE NOIUMEPHL; CTPYKTYPBI OCIIKOB

92 XUMHUUYECKHE CBOWCTBA OEITKOB
A3zoTcoiepxKaiie reTepOIUKINYECKIe COSMHEHHUS.

93 HykIiieMHOBBIE KUCTIOTBI: COCTAB, CTPOCHHE U OUOJIOTHIecKas 1
pOJIb

94 [Ipaxtrueckas padora Ne 4. PereHne SKkciepuMeHTaTbHBIX 1
3a/1a4y o TeMe "A30TcoepKalue OPraHnuecKie COCAMHECHUS"

95 [IpakTnueckas padora Ne 5. Pemenue skcriepuMeHTaIbHBIX 1
3aza4 1o TeMe "Pacno3sHaBaHue OpraHMYeCKUX COeTUMHEHUN"

9% KonTposbHas pabdora o teme "A3oTcoaepiKarime 1
OpraHuYeCcKHe COeTUHEHUS"

97 OCHOBHBIE TTOHSITHS XUMHUH BBICOKOMOJICKYJISIPHBIX COGILI/IHGHI/II\/'I 1
Y METOJIbl MX CHHTE3a —TOJMMEPU3AIUs U TIOJTHKOHICHCAITUS

98 [TnacTMaccel. YTunu3sanus u nepepaboTKa IIacTHKa 1

99 DacToMephl: HATYpalbHBIH CHHTETUYECKHE KayuyKu. PesnHa 1

100 BoutokHa: HaTypanbHbIC, HCKYCCTBEHHBIC, CHHTETHICCKHUE. 1
HOHI/IMCPBI CIIeMaJIbHOI'O Ha3HAYCHUA

101 [paktrueckas padora Ne 6. Pemenne skcriepuMeHTaIBHBIX 1
3aa4 o teMe ""Pacnio3HaBaHue IIacTMacC U BOJIOKOH"

102 O60011eHre U cUCcTeMaTU3alHs U3yYEeHHOTO MaTepraia 1o TeMe 1
"BricokOoMOIeKyIIpHbIE cCOeAMHEHUs "

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




IHOYPOUYHOE INTAHUPOBAHUE XNMMA
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabn
ble padoThI

IIpakTHyeck
He padoThl

DJ1eKTPOHHBIE
uudpoBbie
o0pa3oBaTebHbIE

pecypcest

AtoMm. CocTaB aTOMHBIX siiep. XUMHYECKUH 3J1eMeHT. M30ToIbI

CTpOGHI/IC QJICKTPOHHBIX 000J10U€EK aTOMOB, KBAHTOBBIC YK CJIa

Knaccugukanusi XUMUUECKHUX DIIEMEHTOB (S-, P-, d-, f-371eMeHTBI)

PacnpeznesneHue 31€KTPOHOB 0 aTOMHBIM OpOUTAIsIM

DJIeKTPOHHBIC KOHMDUTYPAIIHHA aTOMOB 3JICMEHTOB B OCHOBHOM U
BO30YKJAEHHOM COCTOSIHUU

| 01 | AW IN |-

OeKTpOoHHBIE KOHPUTYypauuy HOHOB. DJIEKTPOOTPHLIATEILHOCTD

I

[lepuonnueckuii 3akoH u [lepuonnueckas cucreMa XUMHUYECKUX
snemeHToB /. 1. MeHneneeBa, CBs3b C COBPEMEHHOU TeOpUEH
CTPOCHHUSI aTOMOB

3aKOHOMepHOCTI/I N3MEHCHHMS CBOMCTB XMMHUYCCKHUX 3JICMECHTOB M
06pa3yeMI)1x MU NPOCTHIX U CIIOKHBIX BECUICCTB I10 I'pyIIaM U
rnepruogam

Cucremarusauusa U 0000eHNE 3HAHUI 10 TEME

10

Bunpr xumuaeckoit cBs3u. Mexann3mbl 00pa30BaHUs KOBAJIGHTHOM
cBsi3u. Boopoanas cBs3b. MeXMONEKyIsIpHbIe B3aMMOICHCTBHUS

11

BaneHTHOCTH 1 BalleHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C X T€OMETPUUECKUM
CTPOECHHEM

12

IIpeacraBieHus: 0 KOMIUIEKCHBIX COEAMHEHUSAX: COCTaB U
HOMEHKJIaTypa

13

BeH.[eCTBa MOJICKYJIAPHOT'O 1 HEMOJICKYJIAPHOI'O CTPOCHU . Tunsr
KPpUCTAJNIMYCCKUX PEIICTOK U CBOMCTBA BCIICCTB

14

[MonsiTue o qucnepcHsIX cucteMax. [IpeacraBiueHne 0 KOJUTOUIHBIX
pacTBopax

15

HcTunHbIE pacTBOPHL: HACBHIIIEHHBIE H HEHACHIIICHHBIE,
pactBopuMocTbh. Kpucramioruapars!




16 CriocoObl BEIpayKeHHsI KOHIIEHTPAIMK PACTBOPOB 1
17 Pemenue 3ana4 ¢ nConb30BaHUEM MOHATUH "MaccoBas A0 1
pacTBOpEHHOrO BemecTBa'", "MOIsipHas KOHLIEHTpauus"
nUKays 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB
18 Knace a OMEHKJIATypa HeOpraHuyec emec 1
19 CuctemaTtusanus 1 000011eHIE 3HAaHUH 10 TEME 1
KontponbHas pabota o Temam "CTtpoeHue aToma.
20 ITepuoauueckuii 3axoH u [lepuoandeckasi cucTeMa XUMHYECKUX 1
snemenToB /. 1. Menneneesa", "CrpoeHue BelecTsa.
MHuoroo6pasue Beriects"”
Knaccudukanms XMMHUUECKUX peakiiii B HEOPraHUIECKON 1
21 OpraHUYecKOW XMMHHU. 3aKOH COXPaHEHHS MacChl BEIIECTB; 3aKOH 1
XPaHEHHUs ¥ IPEBPALICHUS SHEPTHH IPU XUMHUYECKHX PEaKHIX
cOXpaHe €BPALICHUS DHE ec ea
29 TenmoBsie 3P PEKTH XUMHYECKUX peakmuii. TepMoxummdeckre 1
YpaBHEHHUs
23 Boruncnienust no ypaBHEHUsIM XUMUYECKUX PEAKLUi 1 1
TEPMOXUMHYECKHM YPaBHEHUSIM
24 CKOpPOCTb XUMHUUYECKON peaKLHt, €€ 3aBUCMOCTD OT Pa3IMYHbIX 1
¢dakropoB. Karanus u karanuzaropsl
25 I"'oMoreHHBIE ¥ TeTepOTeHHBIE PEaKIIUU 1
26 IIpaktuueckas padora Ne 1 o teme "BnusHue pa3indHbIx 1
(hakTOpOB Ha CKOPOCTh XUMHUECKOI peakiuu'"
27 OO6patumble 1 HeoOpaTHMBIE peakiH. XUMHUYECKOE PABHOBECHE 1
8 IIpaktuueckas padora Ne 2 o teme "BnusHue pa3nuaHbIX 1
(hakTOpOB Ha NOJOKEHHUE XUMHUUECKOro paBHOBeCHUS"
29 Onexrponuruueckas nucconnanysi. CuibHbIC U cnadble 1
as1eKTposinThl. CTENeHb AUCCOLMALNT
30 HonHoe npoussenenre Boasl. Cpesia BOAHBIX paCTBOPOB. 1
Bopoponnsiii nokaszarens (pH) pactopa
31 I'mnponus coneil. Peakiiuu, mpoTekarolue B pacTBOpax 1
JEKTPOJINTOB
32 [Ipaktnueckas padota Ne 3 mo Teme "Xumuueckre peakiuy B 1
pacTBOpax AIEKTPOIHUTOB"
33 OKHUCIINTENHHO-BOCCTAHOBUTEIIbHBIE peakuni. Baxueiimue 1




OKHCJIIHUTCIIN U BOCCTAaHOBUTCIIN

34 Mertoz 37eKTpOHHOTO (JIEKTOHHO-HOHHOTO) OajaHca 1

35 DJIEKTPOJIA3 PaCTBOPOB M PACILIABOB BEIIICCTB 1

36 Pemenue 3a1a4 pa3anyHbIX THIIOB 1

37 Pemenue 3a1a4 pa3anyHbIX THIIOB 1

38 CucremaTtuszanus 1 00001eHre 3HaHUH 110 TeMe "XuMuieckue 1
peakun"

39 KontponpHas pabota no Teme "XuMHU4ecknue peakun' 1

ITomoxenne HeMeTanoB B Ileproanueckoil cuCTEMe XUMUYECKUX

40 anemenToB [I. . MenneneeBa u 0COOEHHOCTH CTPOCHHUS MX aTOMOB. 1
Pu3HyecKHe CBONCTBA HEMETAIIOB

a1 Annotponus HeMeTaJUIoB (Ha IPUMEpe KUCIIOpPOa, CEephl, 1
thocdopa u yriepona)

42 Bonopon: monyuenue, pusnyeckre 1 XUMUIECKHE CBOMCTBA. 1
I'uapuael

43 ["anoreHsl: HAX0XAEHUE B TIPUPO/IE, CIOCOOBI TIOTYUEHHS, 1
(u3MUecKue U XUMHYECKHE CBOMCTBA

44 I"aorenoBomopobl. BaxkHelimme kucnopoacoaepKaue 1
COEAMHEHHS T'aJIOT€HOB

45 JlaGopatopHble ¥ IPOMBILUIEHHBIE CITOCOOBI OTY4YEHHS 1
rajoreHoB. IIpuMeHeHune rajloreHoB M X COeAMHEHUH

46 ITpaktuueckas padora Ne 4. Pemenue skcepuMeHTaIBHBIX 33724 1
o Teme "["anmorensr"

Kucnopon: nabopaTopHble ¥ IPOMBIIIJIEHHBIE CIIOCOOBI

47 MoJTy4eHusi, pu3nvdeckue 1 XUMUIeckue cBoicTBa. O30H. 1
IIpuMeHeHue KHCa0poia v 030Ha

48 OKCHIBI U TIEPOKCH/TBI 1

49 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 1

50 Cepa: HaxoX/IE€HUE B IPUPOJIE, CIIOCOOBI TTOTyUeHHS, (PU3UUECKUE 1
1 XMMHYECKHUE CBOMCTBA

51 CepoBo0poJ1, CyIbhubl 1

52 Kucnopoaconepxamiue coennnenns cepsl. OCOOEHHOCTH CBOICTB 1

CEPHOI KUCIIOTHI




[Tpaktuueckas padota Ne 5. Pemenune skcepuMeHTaNBHBIX 33734

53 " i " 1
o TeMe "Cepa u €€ CoeIMHeHUS

54 A3OT: HaXOXKJICHHE B TIPUPO/IC, CIIOCOOBI MOTYUYCHUS, PU3NICCKHUEC 1
Y XMMHUYECKUE CBOMCTBA. AMMHUAK, HUTPHIBI

55 Kucnopoaconepxaiue coeauaenus azora. OCOOCHHOCTH CBOMCTB 1
a30THOM KHUCJIOTBI

56 [TpumeHeHue a30Ta ¥ ero cOeTMHEHNH. A30THBIC YA0OpEeHHUs 1

57 ®dochop: HaXOKIEHUE B IPUPOJIC, CIIOCOOBI TIOTYUYCHUS, 1
(u3nyeckue u xuMmudeckue cporictea. @ochuasl u pochun

58 Oxcunnt hocdopa, hocdopconepxamniue kucnotel. Conu 1
(hochopHON KUCTOTHI

59 [Tpumenenue Gocdopa u ero coequHenuid. dochopHbie 1
ynoOpeHus

60 [Mpaktuyeckas padbota Ne 6. Pemienne skcnepuMeHTaIBHBIX 33734 1
o TeMe "A30T u hocdop u X coenuHEHU"

61 VYriiepos: Hax0XICHUE B PUPOJE, AJTIOTPOITHBIC MOTUPUKAIUH; 1
(bu3nvecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE

62 Oxcup yrnepoxaa(ll), okenn yrnepona(lV), yronpHas kucnora u eé 1
cou

63 Pemenue 3a/1a4 pa3nuyHbIX THTIOB 1

64 Kpemunii: HaxoxaeHue B IPUPO/IE, CIIOCOOBI MOTyYEHHS, 1
(u3NUecKre U XUMHUYECKHE CBOWCTBA

65 Oxkcup kpemans(1V), kpeMHUEBas KUCIIOTA, CUITHKATEI 1

66 [TpumeHeHue KpeMHUs U ero coenuHeHuid. CTeKso, ero 1
MOJTyYCHUE, BUIBI CTEKIA

67 Pemenue 3a1a4 pa3an4HbIX THIIOB 1

68 Cucremarusanusa 1 0000menue 3Hanuii mo reme "Hemeramisr" 1

69 Konrpoasnas padora mo teme "Hemerasmisr" 1

p p
70 AHanu3 pe3ylbTaToB KOHTPOJIEHOUM paboThl, KOPPEKIHS OMUOOK 1
[Tonoxenne meramioB B [lepuoaudeckoit cucteMe XUMHUIECKUAX

71 a51eMeHTOB. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0UEK 1
aTOMOB METAJUIOB

72 O6ume ¢pusnueckue cBoiicTBa MeTayioB. [IpuMeHeHne MeTaioB 1




B 6I)ITy 1 TCXHUKE

73 CrmutaBel MeTasutoB. Kopposust MeTamion

74 Penrenne 3amay pa3IMIHBIX THIIOB

75 DIEKTPOXUMUYECKUH psii HanpsbKeHuid MeTamioB. O0mue
COCO0BI MOJIyYCHHSI METAIIJIOB

Oo6mas xapakTepucTuka MeTaiuioB |A-rpynmsr [lepuoauueckoit

76 CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB. HaTpuii 1 kanuii: moiaydeHue,
¢u3nUeckue 1 XMMHUUECKIE CBOWCTBA, IPUMEHEHHE MPOCTHIX
BELIECTB U UX COETUHEHUN

O6mas xapakTtepuctuka MetauioB || A-rpynmst [Teproanyeckoit

77 CUCTEMBI XUMUYECKUX 3JIEMEHTOB. MarHui u Kanblil: II0Jy4EHue,
(u3nUecKue 1 XUMHUYECKUE CBOUCTBA, IPUMEHEHUE MPOCTHIX
BEUIECTB U UX COETUHEHUN

78 JKé&cTrocTh BOABI M CITOCOOHI €€ yCTpaHeHHS

79 ANIOMUHMIA: TTONTydeHue, (PU3NIecKre i XUMIYECKHUE CBOHCTBA,
IIPYMEHEHNE

80 AmMoTepHBIe CBOIICTBA OKCHIA M TUAPOKCH A AFOMUHUS,
THIPOKCOKOMIUIEKCHI AJIIOMUHUS, UX IPUMEHEHHE

81 Pemenne 3a1a4 pa3nuyHbIX THIIOB

82 HpaKTI/'I"IeCKaS{ pabota Ne 7. Perienue skciepuMeHTABHBIX 33134
o Teme "MeTaibl raBHbBIX noarpymnm'

83 OO0mast xapakTeprCcTHKa METaJuI0B 1000uHbIX noArpyn (b-rpym)
ITepruonueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB

84 PusnvecKkre 1 XMMUYECKHE CBOMCTBA XpOMa U €70 COEINHEHUI,
VX IPUMEHEHNE

85 Baxneiimme COE/IMHEHH MapraHLa. Ilepmanranar kanusi, ero
OKHCIIUTENIbHBIE CBOMCTBA

86 ®uznveckre 1 XMMUYECKHE CBOMCTBA XKelle3a U €ro COETMHEHUM.
[Tosryuenue 1 MpUMEHEHHUE CIIJIABOB JKee3a

87 dusznyeckre u XUMHUUYECKUE CBOMCTBA MEIU U €€ COCTUHEHMI, NX
MIPHIMEHEHHUE

88 dusznyueckne u XUMHUYECKHE CBOMCTBA IIMHKA U €T'0 COSIMHCHIH,

X IPUMCHCHHE. FI/IZIPOKCOKOMHJICKCBI IIMHKAa




[Tpaktuueckas padota Ne 8. Pemenne skcepuMeHTaIBHBIX 33734

89 " n 1
o Teme "MeTasbl IOOOYHBIX MOATPYIT

90 Pemenue 3a1a4 pa3anyHbIX THIIOB 1

91 O06001menne 1 cucTeMaTH3alus U3ydeHHOT0 MaTepralia o TeMe 1
"Mertasibr"

92 KonTponbHas pabora mmo teme "Mertasuibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOUW PabOThI, KOPPEKIHS ONMMTHOOK 1

Ponp xumum B 00ecriedeHn# YCTOHIHBOTO Pa3BUTHSA

94 yenoBevecTBa. [IoOHATHE 0 HAYYHBIX METOJIAX WCCIICOBAHMS 1
BEIIECTB

95 Hay4Hble MpUHIUITBI OPraHU3aIMA XUMHUECKOTO TIPOU3BOJICTRA. 1
[TpompbllieHHBIE CTIOCOOBI MOTYYESHHUS] BAKHEHIITNX BELICCTB

9% XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH cpellbl U ero 1
MOCTIE/ICTBHS

97 Xumus U 370pOBBE UeoBeKa. JIekapcTBEHHBIC CPEeICTBA 1

98 Xumud iy, Poas XxumMun B 00ecrieueHuy MUIEBOR 1
0e301acHOCTH

99 KocMmernueckue u mapdromepHsie cpeactsa. beitoBast xuMus 1

100 XuMHUsI B CTPOUTENLCTBE. BaskHelIie CTpouTenbHbIC U 1
KOHCTPYKIIMOHHBIE MaTepHaIIbl

101 XuMHUsI B CETLCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaIbHbIC 1
yo0peHust

102 Cucremarusauusa U 0000EHIE 3HAHUI 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



