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IHHOACHUTEJIBHASA 3AIINCKA

PabGowass mporpamMMa 1o XUMHH Ha YpPOBHE cpemHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenmepanmpHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 oOpazoBanmu B Poccmiickoit
Oenepanumny», TpeOOBaHUN K  pe3yiabTaTaM OCBOeHHs (eaepalibHOH  00pa30BaTeNbHOH MPOrpamMMEI
cpemnero obmero oo6pazoBanusa(POIl COO), mpencraBreHHBIX B DenepalbHOM TOCYIapCTBEHHOM
obpazoBarensHOM cTangapte COO, ¢ yuérom Konmenmuu npernogaBanus yaeOHOTO mpeameTa « XUMUsD» B
o0pa3oBaTebHBIX OpraHmzaunusx Poccuiickoit Denepanun, peaau3yIOMMX OCHOBHBIE 00pa3oBaTebHbIC
MIpOrpaMMBbl, U OCHOBHBIX TNosiokeHui «CTpaternu pa3BuTusi BocnutaHus B Poccuiickoit ®@enepannu Ha
riepuon 1o 2025 roma» (Pacmopstxenue IIpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha ypOBHE YITyOJIIEHHOIO M3Yy4EHHsI 3aHHUMAeT Ba)KHOE MECTO B CHCTEME E€CTECTBEHHO-
Hay4HOro oOpa3oBanus ydamumxcs 10-11 kmaccos. M3ydyenue mnpeamMera, peannsyeMoe B YCIOBHAX
muddepeHInpoBaHHOr0, MPOGUIHLHOrO 00ydYeHus, MpHU3BaHO oOecrednTs 0O0IIe00pa3oBaTeNbHYI0 |
OOIIEKyIbTYPHYIO IOJATOTOBKY BBIIYCKHHKOB IIKOJbI, HEOOXOIMMYIO AJISl ajalTalud UX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKM3HM B COLMYyME, a TaKkKe AJS NPOJODKEHHS OOydeHHs! B OpTaHU3aIMAax
po¢ecCHOHANBEHOTO 00pa30BaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 IPUOPHUTETHBIX TUCIHILIHH.

B mporpamme no xuMuu HazHaueHHE MpeaMeTa «XHUMUs MOIydaeT MOoAPOOHYI0 HHTEPIIPETALUIO B

COOTBETCTBHU ¢ ocHoBomnonarawomumu nojoxeHusMu GIOC COO o B3anMOOOYCIOBICHHOCTH IIENEH,
coJiep)KaHUs, pe3ylbTaToB OOy4eHHUs © TpeOOBaHM K YPOBHIO IMOJTOTOBKM  BBITYCKHHKOB.
CBUAETEIBCTBOM TOMY SIBIISIFOTCS CIEAYIOLIHNE BBIOIHAEMBIC IPOrPAMMOH 110 XUMUH (PYHKIMH:
nHGOPMALMOHHO-METOJNYECKAs, peaIn3anus KOTOpoi 00ecTiednBaeT MOyYeHEe IPEACTaBICHHS O LEsX,
coJiep>KaHuM, OOIIEH cTpaTernu 00y4YeHUs], BOCIIUTAHUS U Pa3BUTHS 00yUaroInXCcsl CpeICTBAMH MTPeaMeTa,
H3y4aeMoro B PaMKax KOHKPETHOTO MPOQuUIIs;
OpTaHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast IpeaycMaTpuBaeT oTpeeICHHE: MIPUHLMIIOB
CTPYKTYpHUPOBaHUSI M TIOCIEAOBATEIbHOCTH W3YYCHHUS YUeOHOro MarepHana, KOJIMYECTBEHHBIX W
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; MOJX0A0B K (OPMHPOBAHHUIO COJIEPKATEIbHOW OCHOBBI KOHTPOJS M
OLIEHKM 00pa30BaTeIbHBIX JOCTHXEHNH 00y4aroIUXCsl B paMKax NTOrOBOW aTTecTanuu B popMe eIUHOTO
roCyIapCTBEHHOI'0 3K3aMeHa M0 XUMHUHU.

[Mporpamma ist yriy0IEHHOTO U3YUEHUS XUMUU:

YCTaHAaBJIMBAaeT HHBAPHAHTHOE IIPEIMETHOE COACpKaHHME, 00s3aTeNIbHOE JUIA H3Y4YEHHS B paMKax
OTACNBbHBIX mNpoduiel, NpeaycMaTpUBACT pacHpeieiieHue U CTPYKTYpUPOBaHHME €ro Mo Kiaccam,
OCHOBHBIM COJICp)KaTeNIbHBIM JIMHUSAM/pasiesiaM Kypca;

Ta€T IpUMEpHOe pacipeiesieHne y4eOHOro BpeMeHH, PEKOMEHAYEMOTO I U3YUYEHHUS OTAENbHBIX TEM;
npeyiaraeT MPUMEPHYI0 TOCJIEAOBAaTEIbHOCTh HM3YYEHHUS Y4eOHOro marepuaiga ¢ Y4€TOM JIOTHKH
MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX 1 MEXKITPEMETHBIX CBSI3eil;

Ta€T METOJAMYECKYI0 HWHTEpIIpEeTaluio Iefiell W 3a1ad U3ydeHHus IpeaMera Ha YriayOlIE€HHOM ypOBHE C
y4€TOM COBpPEMEHHBIX NPUOPUTETOB B CHCTEME CpPEOHEro o0Iero oOpa3oBaHMs, COJEpPKAaTEIBLHON
XapaKTePUCTUKH IIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI OCHOBHOM 00pa30BaTesIbHON POrpaMMbl CPEIHETO
o01iero o0pa3zoBaHus (JINYHOCTHBIX, METAIIPEIMETHBIX, MPEIMETHBIX ), @ TAKKE C YIETOM OCHOBHBIX BHJIOB
y4eOHO-103HaBaTENbHBIX JCHCTBHI 00yUaromerocs o OCBOCHUIO COIEPKaHUs IIPeAMeETa.

Ilo Bcem Ha3BaHHBIM MO3MLMSAM B NPOrpaMMe IO XUMHH IPEIyCMOTPEHa NPEeMCTBEHHOCTH C
o0y4eHHEM XHMHUHM Ha YPOBHE OCHOBHOrO 00Iero oOpazoBaHus. 3a MpeaeliaMH YCTaHOBJICHHOM
MPOTPaMMOi TI0 XUMHH 00s13aTeIbHOM (MHBapHAHTHOM) COCTABIISIONIEH coJepKaHusl yueOHOro mpeamera
«XuMHA» OCTAa€TCSI BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTABIIOIICH, KOTOpas JOJDKHA
OTIPEIENSATHCS B COOTBETCTBUY C HAMPaBIEHUEM KOHKPETHOTO MPOQHIIS 00yUeHHS.

B cootBercTBun ¢ koHmentyanpbHbIMEH monoxeHUsMH DPI'OC COO o HazHAYCHUH MPEIMETOB
0a3oBoro u yriyOJaEHHOTO YpoBHEH B cucteme Au(epeHIMPOBaHHOTO OOyUeHHs Ha YPOBHE CPEJHEro
obmero o0pa3oBaHHs XUMHs Ha YpPOBHE YITIyOJEHHOTO HW3yYEHHMs HAalpaBleH Ha pPealn3aluio
MIPEEeMCTBEHHOCTH C TIOCIEAYIOIMM 3TallOM MOJTYYEeHHSI XUMHYECKOTO 00pa30oBaHMS B paMKax H3ydeHUS
CHELUAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHMYECKHX AWCUUILUIMH B By3aX W OPTaHU3alMsAX CPEIHEro
npodeccuoHanbHOro obOpa3oBaHui. B 3Toil cBs3M u3ydeHue mnpeaMmera «XUMHS» OPHEHTHPOBAHO
MPEVMYIIECTBEHHO Ha paclIMpeHre W YIIIyOJeHHEe TEOPETHYECKOM W MPAKTHYECKOW MOITOTOBKH
o0y4Jaromuxcsi, BBIOpPaBIIMX ONpeAeiéHHBIH npodwib OO0y4eHUs, B TOM YHCIE C MEPCHEKTHBOM
MOCJEAYIOUIEr0 IONyYeHHUs XUMHYECKOro oOpa3oBaHMs B OpraHu3auusix NpodeccHOHaILHOTO
obpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuiit ®I'OC COO k mimaHUpyeMbIM pe3ysibTaTaM OCBOCHHUSI



(dbenepabHON  00pa30BaTEIBLHOM MPOTPAMMBI CPETHETO OOIero o0pa3oBaHMsI W3yYCHHE IMpeaMeTa
«XUMHS» OPUEHTHPOBAHO TAKKE HA PELICHUE 33/1a4d BOCIIMTAHUS U COLIMAJIbHOTO Pa3BUTUS O0YJAOLINXCS,
Ha (opMupoBaHKE Y HUX OOLIECHMHTEIUICKTYaIbHBIX YMEHUH, YMEHUH palMoHAIN3ald Y4eOHOTro TpyAa
0000IIEHHBIX CTIOCOO0B NEATETBHOCTH, UMEIOIINX MEKAUCIUILTUHAPHBIN, HaJIPEIMETHBIH XapaKkTep.

CocTaBnOLIMMH IIpeaMeTa «XUMUS» Ha YPOBHE YIITyONEHHOTO H3yUCHHMS SIBJISIOTCS YIiIyOsIEéHHbIE
Kypcel — «Oprannyeckast xuMusi» 1 «OO0mmas 1 Heopranuyeckas xuMus». Ilpu onpeneneHuu noaxonos K
0TOOpY M CTPYKTYpHOH OpraHM3aldd COJAEPKaHMS 3TUX KypCOB B HpPOrpaMMe MO XUMHHU 32 OCHOBY
puHATH nonoxenns PI'OC COO o pazmuunsx 6a30BOT0 U yriyOIEHHOTO YPOBHEH H3yUeHHS MTpeIMeTa.

OcHOBY coaepxaHui KypcoB «Opranumdeckas Xumus» u «OOmas u HeopraHW4decKas XUMUS)
COCTaBIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUH U YMEHUH, OTHOCALIMXCSI K 0a30BOMY YPOBHIO U3yUYECHHUS
mpenMeTra. JTa cUCTeMa 3HaHWM IMOy4daeT OMpeAeN€éHHOE TEOPETUYECKOE AOINOIHEHHE, MO3BOJISIOIIEe
OCO3HAaHHO OCBOMTH CYIIIECTBEHHO OOJBIINK 00BEM (pakTONIOrMUeCKOro MaTepuana. Tak, Ha yriyOIEHHOM
YPOBHE M3yuYeHHs NpeaMmera oOecrieyeHa BO3MOXKHOCTH 3HAYMTENBHOTO YBENUYEHHs] 00bEMa 3HAHWUU O
XAMUYECKHX DJJIeMEHTaX M CBOWCTBAX HX COCOUHECHUH Ha OCHOBE pAcUIMPEHUS U YIrIyOJieHUs
MPEICTABICHUIl O CTPOCHMH BEILECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSX NPOTEKaHWS PEaKlui,
paccMaTpUBaEMBbIX C TOYKH 3PE€HHS XUMUYECKOH KNHETUKH U TEPMOIMHAMUKY. M3ydeHne nepuoguieckoro
3akoHa u© lleproanveckoil CHUCTEMBI XHMHYECKHX O3JIEMEHTOB 0Oa3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTaBICHUSIX O CTPOCHHUU aTOMa. XUMHUYECKas CBSI3b OOBSCHICTCS C TOUKH
3peHHs] PHEPreTHYECKUX HM3MEHEHMH Hpu e o0pa3oBaHMM W pa3pyLICHUM, a TaKKe C TOYKH 3PEHUs
MeXxaHU3MOB e€ oO0pa3zoBaHus. V3ydeHue THIIOB peakiuid JomoiaHsIeTcss (GOPMUPOBAHUEM IPEICTABICHUI
00 DJJIEKTPOXMMHUYECKUX IMpoleccax M DJIEKTPOJM3e pPAaclulaBOB M PAacTBOPOB BemlecTB. B Kypce
OpPraHUYECKOW XWMHUHU TPH PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTH COENWHEHHWH yemseTcs ocoboe
BHUMaHHE BOMpoOcaM OO0 DJIEKTPOHHBIX 3PQeKTax, O B3aUMHOM BJIHMSHHM aTOMOB B MOJIEKYJaX H
MEXaHU3MaX PeaKIuil.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COACP)KaHUE KYPCOB XMMHHM YIIIyOJIEHHOTO YPOBHS H3YyUCHHUS
IUIsl KJIACCOB OmpenenéHHoro npoguis (raaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep AONOJIHEHHH K
o0miell cucrteMe MpPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep, B
CoJiep)KaHUM TIpeaMeTa Uil KIacCOB XMMHKO-(PH3MUECKOro mpoduis Ooblioe 3HaYeHUWE OyAyT HMETh
3JIEMEHTHl y4eOHOro MaTepuana mo obmei xumun. IIpu u3ydeHnu mpeamera B JaHHOM CIydae aKIEHT
OyzeTr cienaH Ha OOIIHOCTh METOJOB IMO3HAHUS, OOLIHOCTH 3aKOHOB M TEOPHH B XMMHHU W B (PH3HKE:
ATOMHO-MOJIEKYJISIpHAs Teopusl (MOJIEKYIIsipHast Teopusi B (pHU3HKe), 3aKOHBI COXPAHEHHSI MacChl U SHEPTUH,
3aKOHBI TEPMOANHAMHUKH, 3JIEKTPOJIN3a, IPEACTABICHHUS O CTPOCHUH BELIECTB U APYIOE.

B 10 ke Bpems B copepikaHuu MpeaMeTa sl KJIacCoB XMMHUKO-O0MOJI0rnyecKoro npoduist 60bmumi
y,[[eJ'IbHBIﬁ BEC GYI[CT HUMETH OpraHUYCCKasd XUMMU. B sTom ciiydac mnmpeaoCTaBId€TCdad BO3MOXKHOCTL JJIA
Oosiee 00CTOATENHHOTO PACCMOTPEHHSI XUMHUECKON OpraHU3alMy KJIETKH KaK OMOJIOTHYeCKOW CHCTEMBI, B
COCTaB KOTOPOH BXOZAT, K MPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMIHUIbI, OCJIKH, YIIeBOAbI,
HYKJIEMHOBBIE KUCJIOTHI U apyrue. IIpu 3TOM 3HaHMS O COCTaBE M CBOWCTBAX IIPEICTABUTENEH OCHOBHBIX
KJIAaCCOB OPraHWYECKUX BEIECTB CIYXaT OCHOBOW JIIsl M3Yy4YEHHs CYIIHOCTH MpOIecCOB (OTOCHHTE3A,
JBIXaHUS, MTUILEBapEHHSL.

B miane ¢opMupoBaHHS OCHOB HAaydyHOTO MHPOBO33PEHHS, OCBOCHHUS OOIEHAYYHBIX METOJIOB
IO3HAHUA W OIIbITa MNPAKTUYCCKOI'O0 MNMPUMEHCHUA HAYYHbBIX 3HAHUN HU3YUCHHUE MpCIMETa «XUMHuS» Ha
YIIyOnéHHOM ypOoBHE OCHOBaHO
Ha MEXIIPEIMETHBIX CBS3AX C Y4eOHBIMHM NpeAMETaMH{, BXOISIIIMMH B COCTaB IPEAMETHBIX obOiacteit
«EctecTBeHHO-Hay4HbIE TIPeAMETHD), «Maremarrka U nHpopMaTuKay 1 «PycCKHii SI3bIK U JTUTEPATYpay.

[Ipn u3yuenun ydeGHOro mpeamera «XUMHUS» Ha YIrIyOJIEHHOM ypOBHE TakXke, KaK Ha ypPOBHE
OCHOBHOTO U CpeiHero oduiero oOpa3oBanus (Ha 6a30BOM ypOBHE), 3aa4eil IEpBOCTENICHHONW 3HAUNMOCTH
spisiercss  (OPMHUPOBAaHME OCHOB HAayKHM XHMHM Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JIEATEIbHOCTA YE€JIOBE€KAa M OJIHOTO0 U3 KOMIIOHEHTOB MHUPOBOUW KyJbTYphl. PereHue 3Toi
3aJauy Ha YriayOI€HHOM ypOBHE U3yUCHUS MpeIMeTa NPEANoiaracT peain3alnio TaKuX LeNleH, Kak:
(dhopmupoBaHUE TIPEICTABICHUN: O MATEPUATHHOM EIUHCTBE MHUPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH
ABIICHUH TPUPOABI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAyK M €€ BeIylied poju B oOecredeHuu
YCTOWYHMBOTO PAa3BUTHUS YEJIOBEUECTBA: B PEILICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTHUECKONW U MUIIEBOH
0€30I1acHOCTH, B Pa3BUTHH MEAMLMHBI, CO3JAHUU HOBBIX MAaTEpUalOB, HOBBIX MCTOYHHMKOB SHEPrUH, B
o0ecrie4eHn PalMOHAIBHOTO TPUPOJIONONB30BaHNs, B (HOPMUPOBAHWU MHUPOBO33PEHUS W  OOIIEH
KyJIbTYpbl YEJOBEKa, a TaKKe JKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHWS K CBOEMY 3IOPOBBIO U
MIPUPOTHOU Cpejie;



OCBOCHHME CHCTEMBl 3HAaHWM, JIGKAIUX B OCHOBE XHMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa: (pyHAaMEHTAIbHBIX TOHSATHH, 3aKOHOB U TEOPUH XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHUM BEIIECTBA Ha PAa3HBIX YPOBHSIX — ATOMHOM, HMOHHO-MOJICKYJISIPHOM, HaIMOJEKYISIPHOM, O
TEPMOIMHAMUYECKAX M KHHETHUECKMX 3aKOHOMEPHOCTSIX MPOTEKAHWUS XWMHUYECKHUX pEeakuud, o
XMMHYECKOM pPaBHOBECHH, PACTBOpPAaxX MW MAHCIEPCHBIX CHCTeMax, 00 OOMMX HAy4YHBIX MPUHIUIIAX
XIMHYECKOTO TPOU3BOICTBA;

¢dbopmupoBaHue y 00yYarOIMXCsl OCO3HAHHOTO MOHMMAaHHUSI BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX
3HaHUW s OOBSICHEHWS KIIOYEBBIX HAEH HW TPoOJeM COBPEMEHHON XWUMHH, Ui OOBACHEHHS U
MIPOTHO3UPOBAHHUS SIBJICHHU, IMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOAY; TPAMOTHOTO PEIIeHUs mpoOiIeM,
CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAHMSA, aHAIM3a M OLIEHKU C MO3MLIUN SKOIOTHYECKOW 0e30macHOCTH
MOCJEACTBUH OBITOBOW M MPOM3BOJACTBEHHOM JEATENbHOCTH YEIOBEKa, CBA3AHHOW C XHMHYECKUM
MIPOM3BOCTBOM, HCIIOJIb30BAHUEM H TIEpepabOTKON BEIIECTB;

yriryOJeHne MpeACTaBICHU O HayYHBIX METOJIAX IMO3HAaHWS, HEOOXOOUMBIX JUIS MPUOOpPETeHUS YMEHUIH
OPUEHTHPOBATHCS B MUPE BEUICCTB M OOBSICHEHUS XUMHUYCCKUX SIBJICHUH, MMCIOIIUX MECTO B MPHUPOJE, B
MNPaKTUYECKOH AESITEIbHOCTH U TOBCEHEBHOM KU3HMU.

B mname peanmmzanmum MepBOOYEPENHBIX BOCIUTATENBHBIX W PA3BUBAIONINX (YHKIHMHA [EIOCTHON
CHCTEMBI CpEJHEr0 oOuero o0pa3oBaHMs HPU M3YUYEHUH IMpeaMeTa «XUMHS» Ha YriyOIEHHOM YpOBHE
0CO0YI0 aKTyaTbHOCTh IPUOOPETAIOT TaKWE TIETTH ¥ 3a]]a4H, KaK:

BOCHIHUTaHNE YOSKIEHHOCTH B MMO3HABAEMOCTH SBJICHUH TPHUPOMABI, YBAKECHHS K IMPOIECCY TBOPYECTBA B
00JIaCTH TEOPETHYECKHX W MPHUKIAAHBIX HCCIEAOBAaHUH B XHMHUH, (OPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH;

pa3BUTHE MOTHBAINK K OOYYCHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOCHUS 00IIEUeIIOBEYECKHUX IEHHOCTEH;

Pa3BUTUC TMO3HABATCIbHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI71 06y‘IaIOIIII/IXCH,
(hopMupoBaHHE y HUX CO3HATENBHOTO OTHOIIEHHUS K CaMO0Opa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO
KaK VYCIIOBHIO YCIEITHOH MPO(eCcCHOHANhHOH W OOMIECTBEHHON MAESTEIhHOCTH, OTBETCTBEHHOTO
OTHOUICHHUS K CBOEMY 3JI0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pase KHU3HHU;

¢dbopMupoBaHHE YMEHHH W HaBBIKOB Pa3yMHOTO NPUPOJIOINOJIB30BaHUS, PAa3BUTHE DKOJIOTUYECKOM
KYJBTYPHI, IPHOOPETEHNE OMBITa OOIIECTBEHHO-TIOIE3HON IKOJIOTHIECKOH IEATEINbHOCTH.

OO1iee 9nciIo 4acoB, MPETyCMOTPEHHBIX JUTSI M3YUEHHsI XUMHUU Ha YTI1yOJICHHOM YPOBHE CPEHEro 00IIero
oOpasoBanus, coctarisietT 204 yacos: B 10 kiacce — 102 yaca (3 yaca B Hezeno), B 11 kimacce — 102 vaca (3
gaca B HEJICITIO).

COJAEP/KAHUE OBYYEHMUSA

10 KJIACC

OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XMMHH.

[Ipenmer u 3HaueHHWE OPraHMYECKONW XWMHHM, HPEACTaBICHHE O MHOrooOpa3suy OpPraHUYecKUX
COEIMHEHUH.

DJIEKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS. BaneHTHbIE
BO3MOXHOCTH aToMa yriepoa. XMMHUYECKas CBSI3b B OPraHMYECKUX COEIUHEHHUSX. THIbl THOpUAN3aLUM
aTOMHBIX opOuTanei yriepona. MexaHn3Mbel 00pa3oBaHMsl KOBaJEHTHOH CBA3M (OOMEHHBIM M IOHOPHO-
aKIEeNTOPHBIN). TUIIBI TepeKpPHIBAHUS ATOMHBIX OpOUTANEH, G- U M-CBs3u. OauHApHAS, TBOWHAS W TPOWHAS
cBs13b. CriocoObI pa3pbiBa CBS3EH B MOJIEKyJIaX OPraHUYeCKHX BemlecTB. [loHsATHE 0 CBOOOIHOM paauKare,
HyKJIeo(uie U 31eKTpodue.

Teopust cTpoeHust oprannyeckux coeanHeHuil A.M. ByTiiepoBa u cOBpeMeHHBIE MPECTABICHUS O
CTPYKTYpEe MOJIEKYJl. 3HAa4Y€HHE TEOPHUH CTPOEHHUS OPTaHWYECKWX COETUHEHWHA. MONEKYJsIpHbIE |
CTpyKTypHBIE (GopMynbl. CTpyKTypHBIE (OPMYNBI pPa3IMYHBIX BHIOB: pa3BEpHYTas, COKpamEHHas,
ckenetHasd. M3omepus. Buapl n3omepuu: CTpyKTypHas, HPOCTPAHCTBEHHas. DJIEKTPOHHbIE 3(QEKTH B
MOJIEKYJIaX OPraHMYECKUX COCMHEHUH (MHIYKTUBHBIN U Me30MepHBIN 3D (HEeKThI).

[Ipencrasienue o kiaccupuKauuy opraHuyeckux BemiecTB. [loHsATHE 0 QyHKIMOHATBHON TpyIIIe.
I'omonorus. T'omonornyeckue psapl. CHcTeMaTHUecKas HOMEHKJIATypa OPraHWYeCKMX COEAMHEHUH
(IUPAC) u TpuBHanbHble Ha3BaHUA OT/IEBHBIX IPEICTABUTEICH.



OcoOCHHOCTH H KJIACCHU(HUKANNSA OPTaHWYCCKHX peakmuil. OKHUCINUTENBHO-BOCCTAHOBUTEIBHEIE
peaKkiyu B OPraHNn4ecKOl XUMUH.

OKcliepUMEHTAIbHBIE METOABI M3YUEHHs BEIIECTB U MX HPEBPAaIIeHUH: 03HAaKOMIIEHHE ¢ 00pa3iaMu
OpPraHUYECKUX BEIIECTB U MaTepUaJlaMU Ha MX OCHOBE, OIBITHI IO MPEBPAIICHHUI0 OPTaHUYECKUX BEIECTB
IpU HarpeBaHuu (IUlaBiIeHHE, OOYIJIMBAaHME W TOPEHHE), KOHCTPYHMPOBAHHUE MOAEIEH MOJEKYI
OPTaHNYECKUX BEILECTB.

YrieBoaopoasl.

Anxanel. ['omomormveckmid psig  anmkaHoB, oOmas QopMmyna, HOMEHKIATypa W H30MEpHs.
DJEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI alKaHOB, Sp*-THOpHIN3alys aTOMHBIX opOuTanei
yriepona, 6-cBa3b. DU3NUECKHe CBOMCTBA alKaHOB.

XUMHUYECKHE CBOMCTBAa aJKaHOB: pPEAaKIMHM 3aMELICHUs, HW30MEpHU3aliH, JeruIpHUpOBaHUA,
LUKIW3alU, THPOJIN3a, KpeKuHra, ropenus. [IpencraBineHue o MexaHM3ME peakUUil pPaguKaIbHOTO
3aMeIICHHSL.

Haxoxpaenue B npupoae. CiocoOb! mosydeHus: 1 MPUMEHEHUE aJKaHOB.

Hukmoankaner. OOmast ¢dopmyna, HOMEHKIaTypa u wu3oMepus. OCOOEHHOCTH CTpOCHHA U
XUMHYECKAX CBOWCTB MabIX (I[MKJIOMPONAH, IMUKIO0yTaH) W OOBIYHBIX (IIUKJIONEHTaH, ITUKJIOTEeKCaH)
nUKIoankaHoB. CocoObl MOTyYeH sl U IPUMEHEHUE IUKIIOANKAHOB.

Anxensl. ['omonmormveckuid psim anmkeHoB, oOmas ¢opMyna, HOMEHKIATYypa. ODJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKEHOB, Sp*-THOpHUAN3aLns aTOMHbBIX OpOUTajel yriepoaa, - U -
cBa3u. CTpyKTypHas M TeoMmeTpuueckas (Luc-TpaHc-) u3zomepus. Du3nMveckue CBONCTBA aAJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKUMU NPUCOEAVHEHHUA, 3aMEIIEHUA B O-MOJIOKEHHE MpPU JABOMHOM CBA3M,
nonuMepuzau U okucieHus. [IpaBuno MapkoBHUKOBa. KadecTBEHHBIE peakUMU Ha JBOWHYIO CBS3b.
CrniocoOblI TOTy4eHUs ¥ IPUMEHEHHE ATKEHOB.

Ankanuensl. Knaccugukaius ankaaueHOB (CONpPsDKEHHBIC, HM30JUPOBAHHBIC, KYMYIUPOBAHHbLE).
OcCoOeHHOCTH DJEKTPOHHOTO CTPOCHHS W XHMHYECKHMX CBOWCTB CONPSOKEHHBIX AWEeHOB, 1,2- u 1,4-
npucoenuaenue. [lomumepnsanust conpskEHHBIX aueHOB. CrocoObl IMOMYYEHHUS W IPUMEHEHHUE
aJIKa/IueHOB.

AnkvHbl. ['OMOIIOTHUECKHI psi alKWHOB, oOmas ¢GopMyna, HOMEHKIATypa H HW30MEpHs.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJ aJKWHOB, SP-THOpUAM3ALUS aTOMHBIX opOuTanei
yriaepona. @usnueckue CBOMCTBa aJIKMHOB. XHMHUYECKHE CBOICTBAa: peakIUH MPUCOETUHEHHUS,
JUMEpU3allid U TpPUMEpPU3allU, OKHCJIeHHsA. KHUCIoTHble CBOMCTBa alKMHOB, MMEIONIMX KOHLIEBYIO
TPOHHYIO CBs3b. KauecTBeHHBIE peaknWud Ha TPOHHYIO CBs3b. CrmocoObl TMONydeHUS W IMPUMEHEHHUE
QJIKWHOB.

Apomarudeckue yriieBoJoposl (apeHsl). ['omonormyeckwid psiji  apeHoB, oOmas ¢dopmya,
HOMEHKJIAaTypa M HW30MepHs. OJEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNbl OeH3oua.
dusnyeckre CBOMCTBAa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMELICHHUS B
OCH30JILHOM KOJIBIIE M YTJIICBOAOPOIHOM pagUKalle, PeaklMyd MPUCOCAMHEHHS, OKHCICHHE TOMOJIOTOB
6enzona. [Ipencrasienue 00 OpHEHTHPYIOLIEM ACUCTBHN 3aMeCTUTENIel B OEH30JIbHOM KOJIbIIE Ha IpUMepe
QIKWJIBHBIX PAJMKAJIOB, KapOOKCHWJIBHOW, TMAPOKCUIBHOW, aMHHO- M HUTPOTPYIIbI, aTOMOB TaJIOTCHOB.
OcoOeHHOCTH XHMHUYECKUX CBOMCTB crupona. [lomumepmsanusi crupona. CrnocoObl TONydeHHS |
MIPUMEHEHNE apOMATHIECKHUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. IlomytHeie HedTsHbIe ra3el. HedTs u €€ mpoucxoxaenne. KameHHBIH yromb u
OpoAyKTHl ero mnepepabotku. CrocoObl mepepaboTKH HedTH: MEPEeroHKa, KPEeKUHr (TepMHUYECKHI,
KaTaIuTHYeCcKuii), pudopMHUHT, mHponu3. [IpomykTel mepepabOTKM He(TH, HX NPUMEHEHHWE B
MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas cBA3b MEXy Pa3IMUHBIMU KJIaCCAMH YTIIEBOJOPOAOB.

ONEeKTPOHHOE CTPOEHHUE TaJIOTeHIIPOM3BOAHBIX YIJIEBOJOPOAOB. Peaknuu 3amerieHus rajioreHa Ha
THJIPOKCOTPYIITY, HATPOTPYIIITY, TUAHOTPYIIITY, aMUHOTpyHiTy.  JleicTBHMEe Ha  TaJlOTCHITPOM3BO/HEIC
BOJHOTO M CIHMPTOBOrO pacTBopa miEnoun. BsanmopneicTBue AWraqoreHalKaHOB C MarHueM |
umHKoM. [loHSITHE 0 MeTammoopraHMYecKuX coeAvHeHUsX. lcmosip3oBaHMe TajJoTeHIPOU3BOIHBIX
YTIIEBOIOPOIOB B OBITY, TEXHHUKE M MTPH CHHTE3€ OPraHMYECKHUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METOJIbl HM3YYEHHs BEUIECTB M MX NPEBPALICHUN: U3yueHHE (QH3MUECKUX
CBOHCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTE), KAYECTBEHHBIX PEAKLUUH YIJIEBOJOPOJOB Pa3IMYHBIX KIacCOB
(obecriBeunBaHWe OpPOMHOW WM WMOTHOM BOJBI, pAcTBOpa IIEPMAaHTaHATa KaJWs, B3aUMOJICHCTBHE
aleTHJieHa C aMMHadHbIM pPacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOE OOHapy)KeHHE yIjepoaa Hu
BOJIOpOJa B OPraHMYECKHX BEILIECTBAaX, MOJyYEHHE STHICHA U HU3yYEHHE €ro CBOWCTB, O3HAKOMIICHHE C




komnekiusamu «Hedtb» u «Yromsy, ¢ obpasuamu IiacTMacc, KaydyKOB M PEe3UHBI, MOEIMPOBaHHUE
MOJIEKYJ YTJIEBOAOPOJIOB U raJIOT€HIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kucaopoaconep:kamnue opranndeckue coeIuHeHUsl.

[IpenenvHble omHOaTOMHBIE cOUPTHL. CTpoeHHE MOJEKyn (Ha HpuUMepe MeTaHoja W STaHOJa).
I'omonornyeckuii psa, oOmas dopmyna, H30Mepus, HOMEHKIaTypa u Kinaccuuxauus. Pusnueckue
CBOWCTBAa IpEeAETbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHble CBS3M MEXAY MOJIEKYJaMH CIHPTOB.
XVUMHUYECKHE CBOMCTBAa: pEaKUMM 3aMEIIeHHs, JerHJIpaTallid, OKUCIEHHUS, B3auUMOJeiicTBHE C
OpPTaHMYECKMMH WM HEOpPraHM4ecKMMHU KucioTamu. KauecTBeHHas peakiuss Ha OIHOATOMHBIE CIIHMPTBHI.
JeiicTBe »STaHONa M METaHOIAa Ha OpraHu3M uyesoBeka. CrocoObl TOJNyYeHHS W IPUMEHEHHUE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIAaTypa U n3oMepusi. OCOOEHHOCTH (PU3UMYECKUX U XUMHUUECKUX CBOHCTB.

MHOroatomMHble CIOMPTHI — ITHJICHIVIMKOAb M TauLepuH. Pu3HUecKHe M XUMUYECKHE CBOMCTBA:
peakuuy 3aMeleHHs], B3aUMOIEUCTBUE C OPTaHUYECKUMH M HEOPTaHWMYECKUMHU KHCIIOTaMH, KaueCTBEHHAs
peakuus Ha MHOroaroMHble crupThl. [IpeacraBnenre o MexaHH3Me peakuuid HyKICO(pHIEHOTO
3amerneHus. JlefictBue Ha opraHu3M denoBeka. CrocoObl MOJNyuyeHHS M NPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB.

@®enon. CrpoeHHe MOJEKYNbl, B3aMMHOE BIMSHHE THIPOKCOTPYNIBI M OCH30JBHOTO SA1pa.
dusndeckne cBoiicTBa (heHoma. OCOOEHHOCTH XMMUYECKUX CBOMCTB (heHona. KauecTBeHHBIE peaknnu Ha
(enon. TokcumuHocTh (penona. CrocoOBl MoMydeHHs u npuMeHeHHe ¢eHona. DenondopmanbaerumaHas
cMoIIa.

KapOoHunbHble cOeAMHEHHST — albJeTUAbl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHWIBHON
rpynmsl. ['oMmonoruyeckue psapl ajabIerdAOB U KETOHOB, oOmas (GopMmyna, U30MepUsi U HOMEHKJIATypa.
®u3nYeCcKre CBOWCTBA AJIBJIETUJIOB U KETOHOB. XMMHUYECKUE CBOMCTBA AJIbAECTUIOB U KETOHOB: PEAKLUU
npucoeqrHeHus. OKHCIeHUE allbAETH/IOB, KAUeCTBEHHbBIE Peakuy Ha anbaeruaspl. CriocoObl OMyueHHs |
MPUMEHEHUE aJIbJIETUAOB U KETOHOB.

OnHOOCHOBHBIE NpeAEIbHBIC KAPOOHOBBIE KMUCIOTH. OCOOCHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
KHuCIOT. M3oMepust 1 HOMeHKIarypa. dusnvecknue CBOHCTBa OJHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX
KHCIIOT. BotopogHbIe ¢Bs3M MEXKAy MOJIeKyJIaMHi KapOOHOBBIX KUCIOT. XMMHUYECKUE CBOMCTBA: KHCIOTHEIE
CBOWCTBA, peakuus 3TepUPHUKALUHU, PEaKLUMUd C y4acTHEM YIIIEBOJOPOAHOro paaukana. OcoOEHHOCTH
CBOWCTB MYypaBBHHOHM KHCIOTHL. [lOHSITHE O MPOHM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX d(upax.
MHorooOpaszue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HETPEACTBHBIX W  apOMaTHYCCKHX
KapOOHOBBIX KHCIIOT, OTUKapOOHOBBIX KHCJIOT, TMAPOKCUKAapOOHOBBIX KHUCHOT. IlpencraButenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, NaJbMUTHUHOBAs, OJCHHOBAS, JUHONEBAS, JUHOJICHO8AS KUCIOTHI.
CriocoOblI TOJTy4eHUsI ¥ IPUMEHEHHEe KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upsl. ['omonmormueckuii psn, obOmas ¢opmyia, H30MepHs U HOMEHKJIATYypa.
duznyeckre 1 XUMUYECKUE CBOMCTBA: THAPOIN3 B KUCION U LIETIOYHOI cpere.

XKuper. Ctpoenne, puznyeckne ¥ XUMUYECKHE CBONCTBA YKHPOB: THAPOIU3 B KUCIOW U IIEIOYHON
cpene. OcoOOEHHOCTH CBOWCTB JKMPOB, COJEPKAIMX OCTAaTKH HEMpPeNelbHBIX KUPHBIX KUCIOT. JKupsl B
PUPOZE.

MBIT4 KaK COJIM BBICIIMX KaPOOHOBBIX KHMCJIOT, HX MOJOIIIEE IEHCTBHE.

OOmias xapakrepuctrka yrieBoaoB. Kiaccudukanust yrineBogoB (MOHO-, IW- W TIOJIMCAXapubl).
MoHocaxapuasl: TJIOKO3a, (pyKTO3a, rajakrosa, pudosa, a1e3okcupubos3a. @Duszndeckue CBOHCTBA U
HaxokaeHue B npupope. PotocuHTe3. XMMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIHHU C yYaCTUEM CIIHUPTOBBIX
Y aJbAETHIHON TPYI, COMPTOBOE W MOJIOUHOKHUCIOE Opoxenue. [IpumeHeHne TioKo3bl, €€ 3HaUeHUE B
KHU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuipl: caxapos3a, MajbTo3a M JakTo3a. BoccranaBnmBaromue u
HEBOCCTaHABJIMBAIOIINE aucaxapuiel. ['uaponus nucaxapunos. HaxoxneHue B npuponae U NpUMEHEHHE.
[Nonucaxapunpl: Kpaxmai, TIUKOTeH U 1eiutono3a. CTpoeHHe MakpoOMOJIEKYN Kpaxmana, TJIIMKOreHa U
LEJUTH0NI03bl. PU3NYECKHE CBOMCTBA KpaxMalla U LIEJUIF0JIO3bl. XMMUYECKUE CBOMCTBA Kpaxmalla: TUAPOIINS,
KayecTBEHHAs peakUusi C HOJOM. XHMMHUYECKHE CBOMCTBA IIEJUIIONIO3BI: THAPOJIN3, HOIydeHHe >(UpPOB
1esTio036l. [loHsATHEe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

OKCIIepUMEHTAIbHBIE METOABI M3YYEHHUS BEIIECTB M WX HPEBPAIIEHUI: PACTBOPUMOCTD Pa3IMYHBIX
CIMPTOB B BOJE, B3aHMOJEHCTBUE ITAHONA C HATPUEM, OKHCIIEHHE ITHIJIOBOTO CIHPTA B ajbAETH] HA
packan€HHOM MeTHOM MPOBOJIOKE, OKHCIEHHE OJTUIOBOIO CIUpPTa AMXPOMATOM Kajus (BO3MOXHO
WCIIONb30BAaHNE  BUAEOMATEPHANIOB), KAUeCTBEHHBIE pPEAKIMA Ha aiubAerHabl (C  THAPOKCHUIOM
muammuHcepeOpa(l) u ruapoxcnaom mean(1l)), peaxmust rmuuepuna ¢ rugpokcuaom menu(ll), xummaeckue
CBOHCTBa pacTBOpa YKCYCHOH KHCJOTHI, B3aMMOJIEHCTBME pacTBOpa INMIOKO3bl ¢ ruapokcuaoM meau(ll),




B3aUMOJCHCTBUE KpaxMaiga C HOJIOM, PpEIIEHHE SKCIEPUMEHTAIbHBIX 3a1ad 1o TemMaM «CHUpTHI M
(denoib», «KapOboHOBbIE KHCIOTHI. CII0KHBIC dPUPBD».

A3oTCcoaep:Kalye OPraHnyecKue coeJuHEeHMsI.

AMUHBI — OpraHMYecKHe NpPOW3BOAHBIE aMMHuaka. Kiaccudukamus amMuHOB: anudaTHdecKue H
apoMaTUyYeCcKue; epBUYHbIC, BTOPUUHBIE U TpeTHuHble. CTpoeHue MOJeKy, obmas GopMmyna, H30Mepus,
HOMEHKJIaTypa U (PU3MYEcCKue CBOWCTBA. XMMHYECKOE CBOICTBAa anu(aTHUECKHMX aMHUHOB: OCHOBHBIE
CBOWCTBa, aJKWIUPOBAHWE, B3aMMOJCHCTBHE MEPBUYHBIX aMHHOB C a30THCTOW kuciaoTod. Comu
JIKUIIAMMOHUS.

AHWINH — IPEICTaBUTEIb AMHUHOB apoMaTH4ecKoro psaa. CtpoeHue aHwinHa. B3aumHoe BiIusiHUE
TpyNIl aTOMOB B MoJeKyie aHuiuHa. OcoOEHHOCTH XWMHUYECKHMX CBOMCTB aHWIMHA. KauecTBeHHBIE
peakiuy Ha anuwinH. CriocoObl MOMy4YeHUs U MPUMEHEHHe anudaTndeckux aMuHoB. [lonyueHne annnnHa
13 HUTPOOEH3071a.

Awmunokucnotsl. Homenkiarypa u uzomepusi. OTAeabHbIE IPEACTABUTENIHN 0.-aMHUHOKHCIIOT: TIIHMIINH,
anannH. Ou3nyeckrue cBOiCTBA aMUHOKHCIOT. XMMHUYECKHE CBOMCTBA aMUHOKHCIOT KaK aM(OTEpHBIX
OpPTraHMYECKUX COCIMHEHUH, peaklus NOJIMKOHAECHCAuH, 00pa3oBaHue MENTHIHOM CBs3U. bruonorndyeckoe
3Ha4YeHUue aMUHOKUCIOT. CHHTE3 U THAPOJIN3 e THIIOB.

Benku xak npuponnsle momuMmepbl. [lepBuuHasi, BTOpUYHAs M TPETUYHAS CTPYKTypa OEJIKOB.
XuMHYEeCKHe CBOUCTBA OETIKOB: THAPOJIN3, IeHATYpaLusl, KaueCTBEHHbIE PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIC METO/IbI M3YUYEHUS BEIIECTB M MX NPEBPALICHUN: pAaCTBOPEHHE OCJIKOB B BOJE,
JieHaTypalusi OeIKOB TIPU HarpeBaHUH, LIBETHBIC PEaKIMK Ha OCNKH, PEHICHUE YKCIIEPUMEHTAIBHBIX 3a]a4
no TeMaM «A30TcoJepiKallhue OpraHuvecKkue coeanHeHus» u  «PacmozHaBaHMe OpraHUYECKUX
COEIMHEHUN.

BbicokomouieKyasipHbIE COeTHHEHUS.

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH: MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEPH3alNU, CpPeAHsAs MOJIeKysipHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCMHEHUH — MOJTMMEPHU3aLus U HOJIMKOHACH AL,

[Monmumepnbie Marepuansl. [lnacTmaccsl  (HMONMATHIICH, TOJMIPONHIICH, MOJMBHHWIXIOPHI,
MOJIMCTUPOJI, TOJMMETUIMETAKPUIIAT, TOJMKApOOHATHI, TMONUATHICHTepedTanar). YTuiuzauus U
nepepaboTKa TIIACTHKA.

DnacToMephl: HaTypaJlbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJIOPOIPEHOBBIH,
W30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHBIE (XJIOTOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[Monumeps! crnenuanbHOro Ha3Ha4deHUs (Te(IOH, KeBlap, OSJEKTPOIPOBOJSIINE IOJUMEPHI,
Oumopasiaraemple MOJIMMEPHI).

OKCIIepUMEHTAIbHBIE METObI M3YUYEHHs BEIIECTB U UX NPEBPAIICHUH: 03HAKOMIIEHHE ¢ 00pa3naMu
MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayuyKOB, pPEHICHUE SKCIIEPUMEHTAIBHBIX 32/1a4 T10
TeMe «Pacro3HaBaHMe MIACTMACC U BOJIOKOH).

PacuérHble 3a1aun.

Haxoxaenne MonekysipHOH (GOpMynbl  OpPraHMYecKOTO COCAMHEHHS TI0 MAaCCOBBIM  JOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJICHHE MOJICKYJISIPHOH (OpMYIIbl OPraHUYeCcKOTro COETMHEHHUS
o Macce (00bEMyY) MPOTYKTOB CTOpaHUS, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB pEaKIluu
W/WIN UCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (OPMYJIbI OPraHMYECKOro BELIECTBA HA OCHOBE
€ro XMMHYECKUX CBOWCTB WIIM CIOCOOOB IMOJIyYEeHHsI, ONpe/elieHHe JOJIH BBIXOJA MPOAYKTAa PEaKIMH OT
TEOPETUUECKH BO3ZMOKHOTO.

MesnpeaAMEeTHbIE CBA3H.

Peanuzamnuss MeXnpeAMETHBIX CBA3€d INpU H3Y4YEHHWH oOpraHuueckoil xumumu B 10 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHSITHH,
MPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmire ecTecTBEHHO-HAYYHbIC TIOHSTHS: SIBJICHUE, HAYYHBIN (aKT, THIIOTE3a, TEOPUs, 3aKOH, aHAITU3,
CHHTE3, KJIaccH(DUKaIHsI, HaOMI0IeHHE, U3MEPEHHUE, DKCIIEPHUMEHT, MOJIeITh, MOJICIIMPOBaHUE.

dusuka: marepus, aToM, DJEKTPOH, IMPOTOH, HEWTPOH, MOJIEKYyJa, SHEPreTUYEeCKUH YpOBEHB,
BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3NUECKUE BEIWUMHBI, CAMHUIBI H3MEPEHN,
CKOpPOCTb, YHEPIHs, Macca.

Buomorust:  kieTka, opraHu3M, OJKocucTema, Ouocdepa, MeTaboOJM3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIM U reTepoTpodHBI THI NHUTaHHUA, OpokeHue, (HOTOCHHTE3, AbIXaHHWE, OCJIKH, YIICBOABI,
KHPBI, HYKJIEHHOBBIE KUCIIOTHI, ()EPMEHTHI.




I'eorpadusi: mone3Hbie UCKOMaeMble, TOILIHRBO.
TexHomoruA: MHUIIEBBIE MPOIYKTHl, OCHOBBI pAIMOHAIBHOTO THUTAHHSA, MOIOIINE CPEACTBA,
MaTepHUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMMUS

TeopeTnyeckue 0CHOBBI XHMHH.

ATtoMm. CocTaB aTOMHBIX ep. XUMHUUECKH eMeHT. M30Tonsl. CTpoeHHe 3IIEKTPOHHBIX 000JI0UeK
aTOMOB, KBaHTOBbIEC YHCIa. DJHEPreTHYECKHE YPOBHU M MOAYPOBHU. ATOMHBIE opOuTanu. Knaccupukanus
XAMHUYECKHX dJeMeHTOB (s-, Pp-, d-, f-omemenrtsi). PacmpeneneHue SIEKTPOHOB MO aTOMHBIM
opOuTansimM. DJIeKTPOHHbIC KOH(GUTypallly aTOMOB 3JIEMEHTOB IIEPBOI0—YETBEPTOrO NEPUOIOB B OCHOBHOM
1 BO30YXIEHHOM COCTOSIHUH, SIEKTPOHHBIC KOHPUTYpallui HOHOB. DJIEKTPOOTPHULIATEILHOCTb.

ITepuonuueckuit 3akoH u Ilepuogmyeckas cucrtemMa xumudeckux snemeHtoB .M. Menneneena.
CBs3p mepUOAMUYECKOro 3akoHa M Ilepmoguueckod CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM
TEOpHEl CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMUMHUUECKUX AJIEMEHTOB U 00pa3yeMbIX
MMH TPOCTBIX M CIOXKHBIX BELIECTB 10 TPyNIaM MU IepuojaM. 3HaueHHE MEepUOJUYECKOr0 3aKOHa
.. Menneneena.

Xumuyeckas cBsA3b. BuUJbl XUMHUECKOHN CBSA3M: KOBAJIEHTHAs, HOHHAS, METAIUINYECKas. MexaHUu3Mbl
o0Opa3oBaHus KOBaJIEHTHOMN CBSI3U: OOMEHHBIH
U JOHOPHO-aKLENTOPHBIA. DHEprus W UIMHA CBA3U. llOJsApHOCTB, HAampaBIECHHOCTh M HACBHIIAEMOCTh
KOBaJICHTHOH cBsi3U. KpaTHeie cBsi3u. BogoponHas cBsi3b. MeXMOIEKYISIpHBIE B3aUMOACHCTBUSL.

BaneHTHOCTh M BaJIEeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJEKYJ C UX
reOMETPUUYECKHM CTPOECHHEM (Ha IPUMEPE COCAMHEHHUH 3JIEMEHTOB BTOPOI'O MEPHOJIA).

IIpencraBnenne 0 KOMIUIEKCHBIX COCTMHEHHSX. Cocras KOMIUIEKCHOTO HOHA:
KOMILIEKcO00pa30BaTeb, JIMTaH/bl. 3HaUeHNE KOMIUIEKCHBIX coeuHeHu. [ToHsATHEe 0 KOOpAUHAIIMOHHON
XUMHH.

BemecTBa MOJEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOECHHA. THIBI KPUCTAUIMYECKHX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.

[lonsatue o pucnepcHbIXx cuctemax. McrunHbele pacTBOpbl. [IpencraBieHne o0 KOJTOMIHBIX
pactBopax. CrnocoObl BBIpaKEHHMS KOHIEHTPALMH DPACTBOPOB: MaccoBasl JOJS BELIECTBA B PacTBODE,
MOJIApHas ~ KOHIEHTpanusa.  HacbllleHHBle W HEHACBHIEHHBIE  PacTBOPHI,  PACTBOPHUMOCTb.
Kpucramnoruapatsr.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. 1pHUBHANIbHBIE HA3BaHMS OTAEIBHBIX
MIpeICTaBUTENEH HEOPraHMUECKUX BELIECTB.

Knaccupukanms XuMHYECKHX pEaklIWii B HEOPTaHMYECKOW W OpPraHWYecKOW XUMHU. 3aKOH
COXPaHEHHUSI MacChl BEIIECTB; 3aKOH COXPAHEHHs W IPEBpAIllEHUs] SHEPTHUH NMPH XUMHUYECKUX PEaKIIHSIX.
TennoBbie 3 PeKTb XUMUIECKUX peakLuil. TepMoXuMUUecKue ypaBHEHUSI.

CKOpOCTh XMMHYECKOM peakuuu, €€ 3aBUCHUMOCTh OT pa3JIM4HBIX (aKTOpoB. ['OMOreHHbIE H
reTeporeHHble peakiuu. Karaams u kaTaan3aTopsl.

Obpatumble W HeoOpaTUMble peakUud. XHUMUYecKoe paBHoBecue. KoHCTaHTa XHUMHYECKOTro
paBHOBecHs. PaKTOpPHI, BIUAIOIINE Ha MOJIOKEHUE XUMHUYECKOIO PaBHOBECHA: TEMIIEPATypa, JAABICHUE U
KOHIEHTpAIlMU BEIIECTB, yyacTBYomuX B peakiuu. [Ipunnun Jle [larensbe.

Onekrponutuueckas auccouuanus. CHIbHbIE W cladble ANeKTpoNUThl. CTerneHb IMCCOLUAIIHY.
Cpena BOAHBIX paCTBOPOB: KHCIIOTHAsI, HEWTpasbHas, menoyHas. Bomopoansiii nmokasarens (pH) pactsopa.
IMunponus coneii. Peakiiun HOHHOTO OOMEHA.

OxucIuTEeNhHO-BOCCTAHOBUTENbHBIE — peaknuu.  CremeHb  okuciaeHua.  OKHCIUTENbh |
BOCCTaHOBUTENb. [Ipolieccsl OKUCIEHU U BOCCTAHOBIEHUS. BaxxHelne OKUCIUTENn U BOCCTaHOBUTEIH.
MerToza 31eKTpOHHOTO OaaHca. DJIEKTPOIN3 PACTBOPOB U PACIIJIABOB BEILIECTB.

OKCIIepUMEHTAIbHBIE METObl M3YyYEHHs] BEUIECTB M WX MPEBPAIICHUN: PA3JIOKEHHE IEePOKCHIA
BOAOPOZAa B MNPHUCYTCTBHM KaTalu3aTopa, MOJENH KPUCTAUIMYECKHX PEIETOK, MPOBEACHUE PpPEaKLni
HOHHOTO OOMEHA, OINpEleNIeHHE CpEeAbl PacTBOPOB C IOMOIIBI0 WHIMKATOPOB, H3YyUCHHE BIHSHUS
Pa3INYHBIX PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIMU U MOJIOKEHNE XUMHUYECKOTO PABHOBECHS.

Heopranuyeckasi Xumusi.




ITonoxxenue HemetawioB B Ilepuonnueckoil cucreme xumuueckux anemeHtoB /.. Menzaeneesa u
0COOEHHOCTH CTPOEHUSI MX aToMoB. DPu3UYeCKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONMSA HEMETANIOB (Ha
MpUMepe KUCIIOpoa, cephl, hocdopa u yrieposaa).

Bomopon. Ilonmyuyenue, ¢usnvyeckne ©W XHMHUYECKHE CBOWMCTBA: pEaKUWUM C MeTaUlaMH |
HEMETAIIIAMH, BOCCTAHOBHUTENBHBIE CBOMCTBA. [ Mapuael. TOMIMBHBIE 2IIEMEHTEI.

I'anorensl. Haxoxxnenue B mpupone, cnocoObl MoiTydeHus, (prusndeckue U XUMHUYECKHE CBONCTBA.
l'anorenoBomoponsl. Baxkneiimue KucIOpoacolepkKallie COCAUHEHHs ranoreHoB. JlabopatopHbie u
IIPOMBIIIJICHHBIE CTIOCOOBI MOYYEHUS TAJIOreHOB. [IpuMeHeHre raloreHoB U UX COSAMHEHHH.

Kucnopon, ozon. JIabopaTopHbIe ¥ MTPOMBIIIUIEHHBIE CIIOCOOBI MMoTydeHus: Kkuciopoaa. dOusmaeckue
Y XMMHUYECKHUE CBOMCTBA U MPUMEHEHHE KUCI0poaa 1 030Ha. OKCUABI U TEPOKCUIBIL.

Cepa. HaxoxneHue B MpUpPOAE, CIOCOOBI MONy4YeHHs, (U3MUECKHUE M XUMHYECKHE CBOICTBA.
CepoBogopon, cynbdumasr. Oxcnn cepri(IV), oxcun cepei(VI). Cepructast u cepHast KUCIOTH ¥ MX COJIH.
OcoOeHHOCTH CBOWMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl U €€ CoeIMHEHHH.

Azor. HaxoxpaeHue B mpupofe, CHOCOOBI MONydeHHs, (U3NYECKUE M XUMUYECKHE CBONCTBA.
Avmvuak, HUTpHUIB. OKCHABI a30Ta. A30THCTas M a30THAsl KUCIOTHI M BX coiid. OCOOEHHOCTH CBOMCTB
a30THOM KUCIOTHI. [I[puMeHeHne a30Ta u ero coenHeHH. A30THBIE YI0OpeHHsI.

®ocdop. Haxoxaenne B mpupoje, crmocoObl MOIydeHHs, (U3MYEecCKHe W XUMHYECKHE CBOICTBA.
®ochunst u gochun. Oxcuasl pocdopa, dhochopras kuciora u e€ comu. [Ipumenenune docdopa u ero
coequnennit. ®ocopHbIe yI0OpEeHNUS.

VYrnepon, HaxoxkIeHHe B Tpupone. AIUIOTponHble Mogudukanuu. duszndeckne W XUMHUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepomoMm. Okcun yriepona(ll), okcunm yriepoma(IV),
yrojpHasi KUCJIOTa U e€ CcOoNMu. AKTHBHUPOBAHHBIH yroib, agcopOuus. Dysuiepensl, rpadeH, yriepoaHbie
HaHOTPyOKH. [IprMeHeHre MPOCTHIX BEIIECTB, 00pa30BAHHBIX YIIIEPOAOM, U €0 COSAUHEHHH.

Kpemuuii. Haxoxxaenne B mpupoze, CrocoObl MmoiydeHus, (pU3nYecKkne U XUMHUYECKHE CBOMCTBA.
Oxcup xpemuns(IV), kxpeMHHEBas KUcI0Ta, CUTHKATHL. [IpruMeHeHne KpeMHus U ero coequaennii. CTexo,
€ro MOJIy4YeHHE, BUABI CTEKIIA.

[Nonoxenne meraiuioB B [lepuoandeckoi cucTeMe XMMUYECKUX IeMeHTOB. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue Qu3nueckne cBoiicTBa MeTauioB. [lpuMeHeHne
METaJUIOB B ObITY U TexHHKe. CIUTaBbl METAJIIOB.

DJNEeKTPOXUMHUYECKUI psii HampsbkeHHd MeTamioB. OOmme crocoObl TONMyYeHHS METaJlIoB:
THIIPOMETAILTYPTHsI, TUPOMETAILUTYPTHUsl, dneKTpometauryprus. [lonsTie o koppo3un MeTaymuioB. CriocoObr
3aIUTHI OT KOPPO3HH.

O6mias xapakTepucTuka MetamioB [A-rpynnsl [leproguueckoii cucTeMbl XUMHYECKUX 3JIEMEHTOB.
Hatpuii u kaynuii: nonydenue, GU3NIeCKUe U XMMUYSCKUE CBOMCTBA, MPUMEHEHHE TPOCTHIX BEIIECCTB U UX
COEIMHEHUH.

O6mas xapakrepuctuka MetaiioB IIA-rpynnsl [leproandeckoil cucTEMbl XMMUYECKUX 3JIEMEHTOB.
MarHuii ¥ Kanpluii: nonydeHue, pu3ndeckue 1 XUMHIECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB H
ux coeqrHeHMH. JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHeHUs!.

ANIOMUHMI: TIOTydeHune, GU3n4YecKue U XMMUYECKUE CBOWCTBA, IPUMEHEHHE IMPOCTOr0 BEIIECTBA U
€ro coequHeHUi. AMQOTEepHbIE CBOWCTBAa OKCHJIAa M THAPOKCHIA ATIOMUHHS, THUIAPOKCOKOMILIEKCHI
AIFOMUHMSL.

OOmas xapakTepucTuka MeTaiioB no6ousnbix noarpymnn (b-rpynm) Ilepumogmueckoil cuctembl
XUMHUYECKUX IEMEHTOB.

dusuvecKkre 1 XMMHUYECKHe CBOMCTBAa XpoMa | ero coeauHeHuit. Okcuapl u runpokcuasl xpoma(ll),
xpoma(Ill) m xpoma(VI). XpomMaTel u AMXpOMaThl, WX OKHCIWTENbHBIE CBOWCTBA. [lomyueHuwe wu
MPUMEHEHHUE XpOMa.

@u3nYecKkrue W XUMHUYECKHE CBOWCTBAa MapraHila M €ro COoeJuHEeHW. BaxHeiume coelnHeHus
mapranna(ll), mapranna(I1V), mapraama(VI) u mapranna(VII). Ilepmanranar xamusi, €r0 OKHCIUTEIHHBIE
CBOICTBA.

Pu3nveckre W XUMHUYECKHE CBOICTBA Kenne3a W ero coeAnHeHui. OKCHIBIL, THAPOKCHUIBI U COJH
xene3a(ll) u xemnesza(lll). [Tomyuenne u mpuMeHEHHUE JKelne3a U ero CIjIaBoB.

dusnyeckre 1 XMMUYECKUE CBOMCTBA MeU U €€ coennHeHu. [loryuenue u npuMeHeHne Meay 1 eé
COETMHEHHH.

Huuk: mnonydenue, (u3MUeCKMe M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCHIA H
THUAPOKCH/IA IIMHKA, THIPOKCOKOMILIEKCH TMHKA. [I[puMeHeHne IMHKa U €ro COSAMHEHNH.

OKCIIEpUMEHTAILHBIE METOJbl M3YUYCHHSl BEIIECTB W MX NPEBPALICHUH: M3yueHHe 0O0pa3LoB
HEMETAIJIOB, TopeHue cepbl, Gochopa, xene3a, MarHus B KUCIOPOJe, U3yUeHUe KOJUIeKIMA «MeTabl 1




CIUIaBBl», B3aUMOJCHCTBHE IIEJIOYHBIX M IIE€JOYHO3EMEIbHBIX METAJUIOB C BOJOH (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHAJIOB), B3aUMOJEHCTBIE [IMHKA U JK€Je3a C PAaCTBOPAMHU KHUCJIOT U IIeJI0YeH,
KayeCTBEHHbIC pEaKIMW Ha HEOPraHMYeCKHe AaHHWOHBI, KaTHOH BOJOPOAAa W KaTHOHBI METAJLIOB,
B3aMMOJICHCTBUE THIPOKCHIOB ANMIOMUHHMS W LWHKA C pPacTBOPaMH KHCJIOT U IIeJNOuYei, pelIeHue
AKCIIEpUMEHTAIBHBIX 3amad 1o TeMaM «l'amoreHb», «Cepa u e€ coemmHEHHs», «A30T B Pocdop U UX
COeAMHEHUs», «MeTasuibl IIaBHbIX HOATPYNI», «MeTasisl HOOOYHBIX MOATPYIII.

XumMus U )KU3Hb.

Ponp xumun B obecrieueHnH yCTOHYMBOTO pa3BUTHS deroBedecTBa. [IoHsATHE 0 HayuyHBIX METOAAax
MO3HAHUSI U METOJOJOIMH HAy4HOTO HcclenoBaHusA. HaydHble NpPUHIMIIBI OpraHU3alUd XUMHUYECKOTO
mpou3BoACTBa. [[poMbIIIEHHBIE CTIOCOOBI TONMyYeHHs BaKHEHIINX BEIIECTB (Ha MPUMEPE MPOU3BOJICTBA
aMMMaKa, CepHOH KHCIOTHI, MeTaHoina). IIpoMblinuieHHBIE CrOCOOBI MOTYYEHUs] METAUIOB M CIUIABOB.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOLIeH cpeasl W €ro mocieacTBus. Pomp xuMum B obecriedeHUM
SHEPreTHYECKON 0€30MacHOCTH.

Xumus u 300poBbe yenoBeka. JlekapcTBenHble cpeactsa. [IpaBuna ucmnoab30BaHus JTeKapCTBEHHBIX
npemnapaToB. Ponb XUMuM B pa3BUTHUH MEAUIINHBI.

XUMYSI IHIIY: OCHOBHbIE KOMIIOHEHTHI, UIIEBbIe 100aBKU. Poib XxuMun B oGecriedeHun MUILEBOH
0e30macHOCTH.

Kocmernueckne wu mapdromepHele cpeactBa. beitoBas xmmus.  llpaBuima  GezomacHOTO
WCIOJIb30BaHMs IpenapaToB ObITOBOI XMMUHU B TIOBCEIHEBHOM KU3HU.

XuMHS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENLHBIE MAaTepHalIbl (LIEMEHT, OETOH).

Xumus B CENTbCKOM X03siiicTBe. Opranndeckue 1 MUHepaibHble yI00peHusl.

CoBpeMeHHBIE KOHCTPYKLMOHHBIE MAaTepHajbl, KpacKH, CTEKJIO, Kepamuka. Marepuanbl ams
3JEKTPOHUKHU. HaHOTEXHOIOTHH.

PacuérHele 3anaun.

Pacuérsl: Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHMUYECTBY BEIIECTBA, MACCe WM
00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMH BEUIECTB, MacChl (00bEMa, KOTMIECTBA BEIIECTBA) IPOIYKTOB
peakiyy, eclii OJHO M3 BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYEecTBa BELIECTBA) MPOIYKTa
peaknmy,
€CIIM OZIHO M3 BEIIECTB JaHO B BUJE PacTBOpa C ONpenesiEHHON MacCOBOM A0JIeH pacTBOPEHHOTO BELIECTRA,
MacCOBOW JIOJIM U MOJISIPHOW KOHIIGHTPAIMH BEHIECTBA B PACTBOpPE, AOJIM BHIXOJA MPOAYKTA PEaKIUH OT
TEOPETUIECKU BO3MOYKHOTO.

MeXnpeaMETHBIE CBS3H.

Peanmzarust MeXIpeIMeTHBIX CBSA3EH MPU M3YYCHUU OO0IIel W HeopraHmdeckor xumuu B 11 kmacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TIOHSITHH,
MPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOuime ecTeCTBEHHO-HAYYHBIEC IOHATHSA: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CHHTE3, KiacCHQUKAIWs, TNEePUOAUYHOCTh, HAONIOJICHUE, W3MEpPEHHE, OKCIEPHUMEHT, MOJIEb,
MOJIETTUPOBAHHE.

@dusuka: marepus, MUKPOMHpP, MaKpOMHp, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIHI,
pPaInoOaKTUBHOCTD, MOJIEKYJIa, SHEPTETHUECKHI YPOBEHB, BEIIECTBO, TEJIO, 0OBEM, arperaTHOe COCTOSHHE
BEIIECTBA, WICATLHBIN ra3, Qru3ndeckue BeTUUMHbI, SANHUIIBI H3MEPEHUS], CKOPOCTh, SHEPTHS, Macca.

Buonorust: kierka, opraHusM, 3kocucrema, ounocepa, MeTabOIM3M, MAaKpO- U MHUKPOIJIEMEHTHI,
O€JIKH, KUPBI, YIJIEBOJIbl, HyKJIIEHHOBBIE KUCIIOTHI, (pEpMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK
SHEPTUU B IKOCHUCTEMAX.

I'eorpadusi: MuHEpanbl, TOpHBIE TIOPO/IBL, HONE3HBIE HCKONIAEMBbIE, TOIUTUBO, PECYPCHI.

TexHonorus: XuUMHYECKas IMPOMBIIUIEHHOCTb, METAJUIypIrus, CTPOMUTEJIbHBIE MaTepHallbl,
CEJIbCKOXO03SICTBEHHOE MIPOM3BO/ICTBO, MUIeBast MPOMBIIIIJICHHOCTB, (dapmarieBTHIeCKas
MPOMBIIIJICHHOCT, TPOU3BOJICTBO KOCMETHYECKUX TMpPENapaToB, IPOHM3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIoB, 3JIEKTPOHHAS IPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.

IITAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT'PAMMEI 110 XUMWU HA YTJIYBJIEHHOM
YPOBHE CPEJJHET'O OBIIET'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

B COOTBETCTBUHM C CHCTEMHO-IEATCILHOCTHBIM IMOJXOIOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIhTATOB
OCBOCHHUSI TpeaMera «XHMHUS» Ha YpPOBHE cpelHero oO0Iero oOpa3oBaHUs BBIIEIEHBI CIEIYIOIIHe



COCTABIISIIONINE: OCO3HAHWE OOYYAIONIMMUCS POCCUICKON TPaKIaHCKOW HICHTHYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIILHOCTH W CAMOOIIPE/ICIICHHIO; HATHYNE MOTUBAIMH K O0YYEHHUIO; TOTOBHOCTb
U CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBAThCS MPUHATBIMUA B OOIIECTBE IMpaBHJIAMH W HOPMaMu
MTOBE/ICHUS; HATMYUE MPABOCO3HAHUS, YKOJIOTUYCCKON KYJIBTYPhI; CHOCOOHOCTh CTABUTH IEIH M CTPOUTH
KU3HCHHBIC TIJIAHEI.

JInuHOCTHBIE pe3ylabTaThl OCBOCHUS MpeaMeTa «XUMHS» OTPaXKaT CHOPMHPOBAHHOCTH OIBITA
MMO3HABATEIILHOM U MPAKTUYCCKON JCSITEILHOCTH 00YYArOIIUXCSI B MPOIIECCE peain3anun o0pa3oBaTeIbHON
JeSITEITbHOCTH.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS TpeaMeTa «XHMHUS» OTPAKAIOT CHOPMHUPOBAHHOCTH OIIBITA
M03HABATEIILHOW U MPAKTUYECKOU JCSITETLHOCTH 00YYArOIIUXCSI B MPOIIECCE peann3anun o0pa3oBaTeIbHON
ACATCIbHOCTHU, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCIHTAHMS:

OCO3HaHUs 00YYAIOIUMUCS CBOMX KOHCTUTYI[HOHHBIX IPaB U 00SI3aHHOCTEH, YBOKEHUS K 3aKOHY H
MIPABOIIOPSIKY;

MPEJCTABICHUS O COIIMATBHBIX HOPMaX ¥ MPaBUIIaX MEKIHMYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOH JCATSIHHOCTH MPH CO3J]AHHU YYEOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX U TIO3HABATEIBHBIX 33]1a4, BHIMIOJIHCHUU XUMHUYECKHUX IKCIICPUMCHTOB;

CMOCOOHOCTH TMOHMMATh W MPHHUMAThL MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTBhI JPYTHX MPH
aHaJM3e Pa3InIHbIX BUJOB YUeOHON NEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHMSA:

HEHHOCTHOTO OTHOWICHHA K HCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTCUYECTBEHHOU XHUMHH,

YBXKEHHUS K TPOIECCY TBOPUYECTBA B OOJNACTH TEOPUU M TPAKTHUYCCKOTO MPUIIOKEHHS XUMHH,
OCO3HaHuA TOTO0, 4YTO JaHHBIC HAYKH CCTb PpE3yJbTaT IJIIMUTCIIbHBIX Ha6J'IIOZICHPII7], KPOIIOTJIMBBIX
SKCIICPUMCHTAJIBHBIX ITOUCKOB, IIOCTOAHHOI'O Tpyda y‘IéHI)IX 1 IMPAKTHUKOB;

WHTEpeca M MO3HABATEIBHBIX MOTHUBOB B MOJYYCHUH W MOCICAYIOUIEM aHann3e HHGOpMAIUU O
MEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPAaBCTBCHHOT'O CO3HAHUS, STHIYCCKOTO TOBEACHMA

CMOCOOHOCTH OIICHUBATh CHUTYallMH, CBS3aHHBIC C XHUMHYCCKHMHU SIBICHUSIMH, W TPUHUMATh
OCO3HAaHHBIC PCHICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI 1 HEHHOCTH,

T'OTOBHOCTH OLICHUBATH CcBOE IMOBCACHUC U MMOCTYIIKHU CBOUX TOBapI/IHICﬁ C HO3I/I]_[I/II71 HPAaBCTBCHHBIX U
MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MOCIIECTBUHN MOCTYKOB;

4) hopMHpPOBaHUS KYJILTYPbI 310POBbI:

MMOHMMAHUS [IEHHOCTEH 370pOBOT0 U 0€30MacHOr0 00pasa JKHU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U MCHXUUECKOMY 3I0POBBIO;

COOJTIOJICHUST TIPaBWJI OE30MACHOTO OOpallleHHs C BEHECTBAMH B OBITY, MOBCEHEBHOH >KW3HU, B
TPYZIOBOH IESTEIBHOCTH;

IMMOHMMAaHUA HEHHOCTH IIPaBUJI HWHIAUBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 6e3OHaCHOF0 IIOBECACHUA B
CUTYaIUsX, YIPOKAIOIIUX 37I0POBBIO M KHU3HU JIIOJICH;

OCO3HaHUS MOCIEACTBUM U HETPUSATHS BPEAHBIX MPUBBIUEK (YIIOTPEOIECHUS aKOTOoJIs, HAPKOTHKOB,
KypeHHs);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICA0BATEIbCKON JESITENBHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKOU U IPYTUX BUJIAX JE€ATEIIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUM MPAKTHYESCKHUX 33J1a4 CONMAIBLHON HAMPaBJICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJbI);

HMHTEpeca K MPAKTUYECKOMY H3YYCHHI0 MPOo(eccuil pa3jiuyHOro poja, B TOM 4YHCJIC Ha OCHOBE
MIPUMCEHCHUS IPEIMETHBIX 3HAHUH 110 XUMHWH,

YBOKCHHS K TPY/Y, JIIOSM TPYa M Pe3yJibTaTaM TPYJAOBOH JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJILHOH TpPaeKTOPHUH OOpa3oBaHMs, OymyImiei
HpO(beCCI/H/I n peaiusanuun CO6CTBCHHBIX JKU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHW, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rHYeCKOro BOCUTAHUS:

9KOJIOTHYECKH 1eJIECO00Pa3HOr0 OTHOIICHHsI K TIPUPOJIE KaK UCTOUYHHUKY CYIIIECTBOBAHHS JKU3HU Ha
3emuie;

MMOHMMAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHIECKUX TPOOIIeM, BIUSHUS 3KOHOMUUYECKUX MPOIIECCOB
Ha COCTOSIHUE MPUPOHOMN U COLIMAIBLHOM Cpeibl;



OCO3HAHUSA HEOOXOAMMOCTH HCIOJIb30BaHUs JOCTIKCHMH XHUMHM I PpELIEHHs BOIPOCOB
PalnMOHAIBHOIO IPUPOAOIIOJIB30BaHMUS;

AKTHUBHOTO HEMPHUATHs NIEHCTBUI, MPUHOCAIIMX BpEA OKpYKalolled NpPUpOIHON cpene, yMEHHS
MPOTHO3UPOBAaTh HEONAronpUATHBIE SKOJOTHUECKHE TOCIEACTBHS MNPEIIPUHUMAEMBIX JEHCTBUI U
IIPEJOTBPALIATH HX;

HQJINYMS PA3BUTOTO 3KOJOTMUYECKOTO MBIIIJICHUS, KOJIOTHUYECKOH KYJIbTYpPbI, ONbITa NESTEIbHOCTU
9KOJIOTMUECKOW  HANpaBJICHHOCTH, YMEHHS  PYKOBOACTBOBATHCS MMM B  TO3HABAaTEJILHOH,
KOMMYHHMKAaTUBHON U COLMAIBLHON MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO IPOTHBOCTOSITH UACOIOTUH
xemodoounu;

7) HEHHOCTH HAYYHOT0 O3HAHHUS:

MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH MU OOIECTBEHHOH
MIPAKTUKY;

MOHUMAaHUS CHenn(UKA XUMHUH KaK HayKH, OCO3HaHHA e€ pond B (DOPMUPOBAHUM PAlHOHATIHLHOTO
HAYYHOTO MBIIIJICHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUSI 00 OKpy)KalolleM MHUpE KaK O CIUHCTBE
IPUPOABI M YEJIOBEKa, B IIO3HAHUHM INPHPOIJHBIX 3aKOHOMEPHOCTEH M PELICHHH NPOOJIEM COXPAHEHHS
IIPUPOAHOTO PAaBHOBECHS;

yOeKAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHW JJIsl COBPEMEHHOW LMBHIM3alMU: B €€
T'YMaHUCTHYECKON HANpPaBICHHOCTH U BaKHOW POJIM B CO3JaHWH HOBOH 0a3bl MaTepHallbHOW KYJIBTYPHI, B
pemeHny II00anbHBIX MpOOJIeM yCTOWYHMBOTO Pa3BUTHSL YEIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOM,
MUIICBOM U 3KOJOTMYECKOH 0€30IIaCHOCTH, B Pa3BUTHUU MEIUIIUHBI, OOSCICUCHUH YCJIIOBUH YCIICIIHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(POPTHOM )KU3HU KAXKIOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: MOHMMAaHUs CYIIHOCTH METOAOB IO3HAHMS, UCIOJIb3YEMbIX B
C€CTCCTBCHHBLIX HayKax, CIIOCOOHOCTH HCIIONL30BaTh MMoJIy4aceMbI€ 3HAHUA IJId aHaliu3a U 0OBSACHEHHUS
SIBIICHUH OKPY)KAIOIIer0 MHUpa M TMPOUCXOIAIIMX B HEM HM3MCHEHHH, YMEHHUS AenaTh OOOCHOBaHHBIC
3aKJIIOYCHUS] HA OCHOBE HAy4YHBIX (DAaKTOB M MMEIOLIMXCS JaHHBIX C LEJIbI0 IMOIYYEHHs] AOCTOBEPHBIX
BBIBOZIOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XUMUYECKHE 3HAHUS Ui pelleHus NpolieM B
PCAIBHLIX )KU3HCHHBIX CUTYyalUAX;

HHTEpeca K IO3HAHMIO, HCCIIE0BATENLCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHMIO W CAMOOOpPA30BAHUIO, K aKTHBHOMY
MMOJIY4YCHUIO HOBBIX 3HAHUM 110 XMMHUH B COOTBETCTBHUH C JKU3HEHHBIMU 1'[0Tpe6HOCT$1MI/I;

WHTepeca K 0COOSHHOCTSM TPy/la B pa3UYHbIX cepax mpodecCnoHaTbHON AeITeTHbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yJdbTaThl OCBOEHHSI MPOrpaMMBI 110 XMMHH Ha YpPOBHE CPEIHEr0 OOIIEro
00pa3oBaHus BKIIOYAIOT:

3HAUMMbIe I (OPMUPOBAHMS  MHUPOBO33PEHUS  OOYYAIONMIMXCS  MEXAUCIHMILTHHAPHBIC
(MexnpenMeTHbIe) OOIICHAYYHbIE TOHSITHS, OTPaXKAIOIIUE IIEJIOCTHOCTh HAyYHOHW KapTHHBI MHpa H
cneun(uKy METOIOB MO3HAHMSA, UCHOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIus,
SIBJICHHE, IPOLECC, CUCTEMA, HAy4HbIM (aKT, NPUHLMI, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
HCClieIoBaHne, HAbJIoIeHUE, U3MEPEHHE, SKCIIEPUMEHT H APYTHeE);

YHUBEPCAIbHBIE yueOHbIE JIeHCTBUS (mo3HaBaTeNbHEIE, KOMMYHHKaTHBHEIE,
perynsTuBHBIE), oOecnieunBarone (popmupoBaHne (YHKUMOHAIBHOW TPAaMOTHOCTH W COLMAJIBHOU
KOMITIETEHIINN O0yYarOIINXCS;

CIOCOOHOCTh O0YYaIOIIMXCS UCIIOJIL30BATh OCBOCHHBIE MEXIMCIUTLTMHAPHBIE, MUPOBO33PEHYECKHE
3HaHUs U YHUBEPCaJIbHbIE yueOHbIe JeHCTBHUS B TIO3HABATEIBHON M COIIMANBHON MPAKTHKE.

MeranpeAMETHbIE ~ pPEe3yJbTaThl  OTPAXKAIOT  OBIAJCHWE  YHUBEPCAJIbHBIMH  y4E€OHBIMHU
M03HaBaTEeNbHBIMHA, KOMMYHUKATUBHBIMU M PETYIATHBHBIMH JICHCTBHSIMU.

IMo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe TeiicTBUS
1) 6a3oBble JJOruyYecKUe JeiicTBUsA:
CaMOCTOSITETHHO (hOPMYITUPOBAThH U aKTYaJIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIPEIETIATh LENH NEATENbHOCTH, 3a/laBas IMapamMeTphl U KPUTEPHH UX ITOCTHKEHHS, COOTHOCHTH
pe3yNbTaThl ACITEIHHOCTH C IOCTABICHHBIMH LIEIISIMI,

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM NMPUEMBI JOTHUECKOTO MBIIUICHUS: BBIIEIATh XapaKTepHbIC
MPU3HAKU TOHATUNW W YCTaHABIWBATh WX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOIIUE MOHSATHS IS
00BSICHCHHS OTACITHLHBIX (DAKTOB W SIBIICHHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KiTacCH(hUKAIINU BEIIECTB M XUMHYECKUX PEaKITHil;

yCTaHABIMBATh MPUUNHHO-CIICICTBCHHBIC CBSI3U MKy U3y4acMbIMU SIBJICHUSMU;

CTPOHUTH JIOTHYECKHE PpACCYXIEHUS (WHIAYKTHBHBIC, AEMyKTHBHBIE, I10 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TPOTHBOPEYHMS B PACCMATPUBAEMBIX SBICHUAX, (OPMYyIHpOBaThH BBIBOABI U
3aKJIFOUCHUS;

MPUMEHATh B TMPOIECCE MMO3HAHUS HCIOJIB3yeMbIe B XUMUM CHMBOJIMUYECKUE (3HAKOBBIC) MOJICIH,
MpeoOpa3oOBhIBATh MOJENBHBIC TMPEACTABICHUS — XUMHYECKHHA 3HAK (CHMBOJ) 3J€MEHTa, XHUMHYECKas
(dhopMyIa, ypaBHCHUE XUMUYECKON PEaKIUU — MPH PEIICHUHN YYCOHBIX IMO3HABATCIILHBIX M MPAKTUYCCKUX
3aJla4y, TPUMEHSATh HA3BaHHBIC MOJICIBHBIC IPEICTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB U XUMHUECKHUX PEaKITril.

2) 6a30BbIe HCCIEN0BATENbCKHE TeHCTBUA:

BJIAJICTh OCHOBAaMH METOJIOB HAYYHOT'O IMO3HAHUS BEIECTB M XUMUUSCKUX PEAKITHIA;

(hopMymupoBaTH e U 3a7add WCCIEAOBaHUS, HCIIOIB30BaTh MOCTABICHHBIE H CaMOCTOSTENEHO
chopMyITUpOBaHHBIE BOIMPOCHI B KadecTBe WHCTPYMEHTA TIO3HAHUS W OCHOBBI i (hOPMHUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BJIAJICTh HABBIKAMH CaMOCTOSATEIILHOTO TUIAHUPOBAHUS M NMPOBEICHUS YYCHHUSCKUX IKCIICPUMEHTOB,
COBEpIIICHCTBOBaTh YMEHHWS HAONIOaTh 3a XOIOM TpoIlecca, CaMOCTOSTENFHO IPOTHO3UPOBATH €ro
pe3yibTaT, (opMynrpoBaTh O0000OIIEHHS ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTaTOB
HCCJICIOBAHUS, COCTABIISITH 000CHOBAaHHBIN OTYET O MPOJICIIAHHOM padoTe;

MPHOOpEeTaTh OMBIT YYEHHUYECKOH HCCIEeIOBATETbCKOM W TPOEKTHOW AESITeNTbHOCTH, IMPOSBISATH
CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITEIPHOMY TIOMCKY METOJOB PEIIeHHs MPAKTHYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUSL.

3) padorta ¢ ungopmaumeii:

OPHUEHTHPOBATHECA B Pa3MYHBIX HCTOYHUKAX WHPOpMANWK (HAyYHO-TIOMYJSIpHAS JUTEpaTypa
XHUMUYECKOTO COJIEpKaHusl, CIIPpaBOYHBIE TOCOOMS, pecypchl VHTepHeTa), aHAIU3UpOBaTh UH(OPMAIHIO
pPa3IMYHBIX BHUJAOB H (GOPM TPEACTABICHHS, KPUTHYCCKH OIICHMBATh €€ JOCTOBEPHOCTh U
HEMPOTHBOPEYNBOCTb;

(hopMyITMpOBaThH 3alpPOCH U MPUMEHTHh PA3INYHBIE METOJBI NIPU TIOUCKE W 0TOOpe WH(OpPMAIUH,
HEOOXOIMMOM IS BHITTOTHEHUS YIE€OHBIX 3a/1a4 OTPEIeIEHHOTO TUTIA;

MPHOOPETaTh OIBIT UCIIOIB30BAHMS HH(POPMANIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA U Pa3TMYHBIX
TTOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAJIbHYIO (hOpMY mpeacTaBicHuss HHGOpMaIUU (CXeMbl, rpadukH,
JarpaMmebl, TaOJIUIbl, PUCYHKH U APYTHE);

WCIIONIb30BaTh HAYYHBIM SI3BIK B KayeCTBE CPENCTBA MPHU paboTe ¢ XMMHYECKOW wuH(MOpMarueit:
MPUMEHATh MEXKIpPEAMETHbIE ((pU3NYECKHME M MaTeMaTUYECKHE) 3HAKH W CHUMBOJIBI, (HOPMYJIBI,
ab0peBuaTypbl, HOMCHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISAHOCTH.

KoMMyHMKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe AeliCTBHUSL:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYkKTaeMOl TEMBI B XOJI€ TUATIOTa W/WIIN TUCKYCCHH,
BBICKa3bIBaTh UJICHU, Q)OpMYJ'II/IpOBaTB CBOM MMPEAJIOKECHUSA OTHOCUTCIIbHO BBIITOJITHCHUSA HpeJIHO)KeHHOﬁ
3a]a4u;

BBICTYNaThb  C IIPE3CHTALMEl  pe3yabTaTOB  IO3HABATENBbHOW  JESITEIBHOCTH, IMOJyYEHHBIX
CaMOCTOSITETIFHO WM COBMECTHO CO CBEPCTHHKAMH IIPW BBHIMOJHEHWH XMMHUYECKOTO 3KCIIEPHUMEHTa,
MIPaKTHYECKOH pabOTHI IO UCCIICIOBAHUIO CBOMCTB M3y9aeMbIX BEIIECTB, pEATH3aIliN YIeOHOTO MMPOCKTa, 1
(hopMynHpoOBaTh BBHIBOABI 110 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTTIACOBAHHS MO3HMLIMH B
xo0J1e 00CyXKIeHI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHBIC yHHBepcaJIbHbIE y4eOHbIE JeCTBHA:
CaMOCTOSITEIbHO IUIAHUPOBAaTh U OCYLIECTBIIATh CBOIO II03HABATEIbHYIO AEATEIIBHOCTb, OIPEAEIIs
e€ 1eNu 1 3a/1a4M, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH Mpe IaracMblil allrOpUTM



JICWCTBUI TIPY BBITIONIHEHUH YYeOHBIX M HCCIIEIOBATENbCKUX 3ajad, BeIOMpaTh HanOosnee 3()deKTUBHBIHN
CH0C00 WX pemIeHus ¢ yIETOM MOTyYeHHs] HOBBIX 3HAHHH O BEIIECTBAX U XUMHUYECKHUX PEaKIUsIX;
OCYIIECTBIIATh CAMOKOHTPOJb JESTENFHOCTH Ha OCHOBE CaMOaHaJIM3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaTHl OCBOCHHS MPOTPAMMBI 10 XMMHW Ha YIIIyOJIEHHOM ypOBHE Ha YpOBHE
cpeanero o0Omero oopa3oBaHus BKIOYAIOT crieUUpUUECcKUe Uil yuyeOHOro mpeaMeTa «XuMUs HaydHbIe
3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHUI 1O OCBOSHHIO, HHTEPIIPETANNN U MPeoOpa30BaHUIO 3HAHWMA, BUIBI
JEeSATeFHOCTH TI0 TIOYYSHHIO HOBOTO 3HAHUS Y IPUMEHEHHIO 3HAHUW B PA3IMYHBIX yUEeOHBIX CUTYAIUIX, a
TaK)Xe B pPeajbHbIX KU3HEHHBIX CUTYaIUSAX, CBA3aHHBIX C XUMHEH. B mporpamme 1mo XuMum npeaMeTHbIe
pe3yNbTaThl IPEACTABIEHBI IO FOJaM U3YUYEHHUS.

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMHsD OTPaskaroT:

c(OPMHUPOBAHHOCTD MPEACTABICHUI: O MECTe W 3HAUCHWHM OPTraHMYECKOW XWUMHH B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJIM B 00CCIICUCHUH YCTOMUMBOTO PA3BUTHUS YEIOBEUECTBA B PEIICHUH MTPOOIeM
9KOJIOTHUYECKON, SHEPreTUUECKOW M NHIIEBOM O€30IacHOCTH, B PAa3BUTHUM MEIWLIMHBI, CO3JAHUU HOBBIX
MaTEepHajoB, HOBBIX HCTOYHMKOB 3HEPIMH, B OOECHEUEHHM PALMOHAIBHOTO HPUPOAONONb30BaHMA, B
(hopMHpOBaHUM MHUPOBO33pPEHUSI M OOIIEH KyJIbTYphl YeJOBEKa, a TAKKE IKOJIOTHUECKH OOOCHOBAHHOTO
OTHOLICHUS K CBOEMY 310POBbIO U IPUPOTHOM CpeLeE;

BJIaJICHUE CHUCTEMOW XMMHYECKUX 3HAaHUI, KOTOpas BKIIOYAeT: OCHOBOIOJIATAIOLINE MOHATHS —
XUMHYECKUH SIIEMEHT, aToM, sApPO M DJICKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHBIE OpOUTAIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHMS aToMa, THOpPHAM3alMs aTOMHBIX OpOWTAajeH, WMOH, MOJICKYJa,
BaJICHTHOCTb, 3JEKTPOOTPHULATEIILHOCTD, CTETICHb OKUCICHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YTIIEPOIHBIA CKeJeT, (PyHKIHMOHAJbHAs TPYINa, pajuKal, CTPYKTypHBbIE (OPMYIIBI
(pa3BEépHyThIe, COKpalEHHbIE, CKEJIETHBIE), M30MEpHs CTPYKTypHas U  IPOCTPAHCTBEHHAas
(reoMeTpuuecKasi, OITUYECKAs!), ©30MEPhI, TOMOJIOTHUECKUH DS, TOMOJIOTH, YIIEBOAOPOIbI, KUCIOPOA- U
a30TCOACpIKALINE  OPraHMYECKHE  COCAMHEHHs, MOHOMEp, IOJHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHHUST; TEOPUH, 3aKOHBI (mepuoanveckuii 3akon J{. M. Menaeneesa, Teopust
CTpoeHUsl opraHuueckux BemiecTB A. M. BytnepoBa, 3akoH COXpaHEHHsST MacChl BEIIECTB, 3aKOH
COXPAHEHHUS! W NPEBPALICHUS 3HEPrHUM NMPH XUMHUYECKHX PEAKLUsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH
SI3BIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUA, JIe)KAIlMe B OCHOBE MOHUMAaHHS MPUYUHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBICHUHN; MPEICTaBICHUS O MEXaHHM3MaX XUMHUYECKHX DPEaKIHMH, TePMOJAWHAMUYECKHX U
KMHETHYECKHX 3aKOHOMEPHOCTSAX MX INPOTEKaHWs, O B3aMMHOM BJIMSHUM aTOMOB M TPYNIl aTOMOB B
MoJieKyJax (MHAYKTHBHBIH W Me3oMepHbIi 3¢ ¢exTsl, opueHtanTel | u Il poxa); daxromornueckue
CBEJICHHsI O CBOMCTBaX, cOCTaBe, MOIYYEHHH W O€30TaCHOM HCIOJIhb30BaHUM BXKHEHIINX OpraHUYeCKUX
BEIIECTB B OBITY M NMPAKTUUECKOW AEATEBHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHLMIAX XHUMUYECKOTO
MIPOM3BOJCTBA (Ha IpUMEpe MPOU3BOJCTBA METAHOIA, TepepaboTKu HedTh);

c(OPMHPOBAHHOCTh YMEHHWI: BBISBISTH XapakTepHblE NPU3HAKK TOHITHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMHMCAHWU COCTaBa, CTPOCHHS M CBOWCTB
OpPTraHNYECKUX COCINHEHUH;

c(OPMHUPOBAHHOCTh YMEHHIA:

WCIIONIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHMS MOJEKYJISPHBIX M CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (GOPMYJ OpraHNYEeCKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XMMHYECKHMX pEakIUil M pacKpblBaTh HUX CYIIHOCTb: OKHCIMTEIbHO-
BOCCTAaHOBHUTENBHBIX PEAKIMI OCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHid, peaKiuit
HOHHOTO OOMEHA MMyTEM COCTABJICHHUS MX TOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIUBaTh MOAETN MOJIEKYJ OPTaHMYECKUX BEIIECTB M MIUIIOCTPAllMM MX XHMHYECKOrOo H
MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTAHABIMBAThH NMPHHAICKHOCTh NU3yUYCHHBIX OPraHUYECKUX BEIECTB
M0 WX COCTAaBy M CTPOCHHUIO K OMNpedeN€HHOMY KJIacCy/TpyIIe COeIWHEHUH, JaBaTh UM Ha3BaHUS II0
cucremarnueckoir HomeHkiarype (IUPAC) w npuBoAWTh TpUBHAJIbHBIE Ha3BaHUS ISl OTAEIBHBIX
MpeJCcTaBUTeNe OPraHNueCcKUX BelecTB (ITHIICH, alleTUIICH, TOMYO, MIMIEPHH, STHICHTIINKOIb, (GEHOI,
dbopmanbiern, aneTanbleTHA, aueToH, MypaBbHHAS KHUCIOTa, YKCYCHas KHCIJIOTa, CTEapuHOBas,



OJICMHOBAS, MAILMUTHHOBASI KUCJIOTHI, TIIHIUH, ATaHUH, MAJIbT03a, GPYKTO3a, aHWUJIMH, JIUBUHIII, H30TPEH,
XJIOPOTIPEH, CTHPOJI U APYTHE);

c(OPMHUPOBAHHOCTb YMEHHS ONPENENIATh BHJ XUMHUYECKOH CBSA3UM B OPraHUYECKUX COCAMHEHHIX
(xoBaJileHTHas 1 MOHHAS CBS3b, G- U M-CBA3b, BOJOPOIHAS CBA3b);

c(hOpMUPOBAHHOCTH YMEHWUSI IPUMEHATDH TIOJO0XEHHUS TEOPUHA CTPOCHHUS OPTraHMYECKHUX BEIIECTB A.
M. BytaepoBa /it 00BSCHEHHSI 3aBICHMOCTH CBOICTB BEUIECTB OT HX COCTaBa U CTPOCHHS;

c(OPMHUPOBAHHOCTb YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (QHU3MUECKHE W XUMHYECKHUE
CBOMCTBA THUIMUYHBIX MPEACTABUTENECH pa3IWYHBIX KJIAaCCOB OPraHWYECKUX BEIIECTB: AJIKAHOB,
LHKJIOAJIKAHOB, aJKECHOB, AJIKAIMECHOB, AJIKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOIOB, CIIUPTOB, ajlbACTUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, JKUPOB, HUTPOCOCTUHEHUI M aMUHOB,
AMHHOKHCIIOT, O€JIKOB, yIJIeBO0OB (MOHO-, TU- U MOJINCaXapUA0B), HIUTIOCTPUPOBATH TCHETHUECKYIO CBS3b
MEXIy HUMH YPaBHEHHSIMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHUil C HCIONb30BAHUEM CTPYKTYPHBIX
hopmys;

c(OPMHUPOBAHHOCTb yYMEHUs [TOJITBEPKIATh Ha KOHKPETHBIX MNpUMEpax XapakTep 3aBHCUMOCTH
PEaKInOHHOM CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUI OT KPATHOCTH W THTIA KOBAJIEHTHON CBS3H (G- U T-
CBSI3M), B3AUMHOT'O BIIHSIHHSI aTOMOB ¥ TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTb YMCHHS XapaKTepU30BaTh HCTOYHUKH YIJIEBOJOPOAHOTO CHIpbs (HEe(dTs,
MIPUPONHBIA Ta3, Yrojb), CIIOCOOBI ero TmepepadOTKH W TMPaKTHYECKOe MpPHMEHEHHE MPOAYKTOB
nepepaboTKu;

c(OPMHUPOBAHHOCTD BIIJICHUSI CHCTEMON 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HAOJNIONEHUH, W3MEPEHUH, MOJEIMPOBAHUM, DJKCIIEpUMEHTE (PEealbHOM U MBICJICHHOM) M yMEHHS
MPUMEHSTh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTb YMEHHSI MPHUMEHSITH OCHOBHBIC OMNEpAIllMd MBICIUTENbHOW NIESTeNbHOCTH —
aHaJM3 ¥ CUHTE3, CPaBHEHHE, 0000IICHNE, CHCTEMATH3aLUIO, BBISIBICHUE TPHYMHHO-CIICICTBEHHBIX CBSI3EH
— JUIS U3YYEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHWMA: BEISIBISITH B3aWMOCBS3b XUMHYECKHX 3HAHUH C TOHATHAMH W
MIPE/ICTABICHUSAMU JPYTUX €CTECTBEHHO-HAyYHBIX MpEeIMETOB njs 0ojee OCO3HAHHOTO IOHMMAaHUS
CYUTHOCTH MaTEepHaIbHOTO €IMHCTBA MHpA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUSA MO OPraHMYecKOil XUMUU
IUTSE OOBSICHEHSI ¥ IPOTHO3UPOBAHUS SIBIICHUH, IMEIOIINX €CTECTBEHHO-HAYIHYIO MTPHPOTY;

c(OPMHUPOBAHHOCTh YMEHHWI: MPOBOJUTH PAcu€Thl 1O XHMHUYECKUM (OpMyJiaM U ypaBHEHUSIM
XAMUYECKUX PEaKIUH C HCHONb30BaHMEM (U3UYECKUX BENWYMH (Macca, 00BbEM Ta30B, KOJIHYECTBO
BEIIECTBA), XapaKTEPU3YIOMINX BEIIeCTBA C KOJIMYECTBEHHOH CTOPOHBI: Pacd€Thl 1O HAXOXKICHHUIO
XUMHYECKON (OPMYJIIBI BEIIECTBA TI0 M3BECTHHIM MAaCCOBBIM JIOJISIM XMMHUYECKUX 3JIEMEHTOB, IPOJIYKTaM
CrOpaHus, TNIOTHOCTH Ia3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCT, YMEHWH: NPOTHO3UPOBATH, AaHAJTM3UPOBATH M OIEHWBATh C MO3UIIHHA
JKOJIOTHYECKOW O€30MacHOCTH MOCIEACTBAS OBITOBOM W TMPOU3BOJCTBEHHON [ESATEIILHOCTH YEIOBEKa,
CBSI3aHHOM C IepepaOOTKOM BEIIECTB, HCIIOJIb30BATh MOJYYEHHbIE 3HAHUS ISl MPUHATHS TPAMOTHBIX
pereHuit mpobieM B CUTYaIHsIX, CBI3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh, YMEHHM: CaMOCTOSTETBHO TUIAHUPOBAaTH W  TMPOBOJUTh XHUMHYECKUIH
JKCIIEPUMEHT (TOJlydeHHEe W M3y4YeHHE CBOMCTB OpPraHMYECKHUX BEIIECTB, KadyeCTBEHHBIE pEaKLUu
YTJIEBOJAOPOIOB PA3IMUHBIX KJIACCOB M KHUCJIOPOACOAEPXKAIIUX OPraHWYECKHUX BEIECTB, PELICHUE
SKCIIEPUMEHTAIBHBIX 33Jlad [0 PACIIO3HABAHMIO OPTaHWYECKHX BEIIECTB) C COOIOJCHWEM IPaBHII
Oe3omacHoro oOpaiieHusi ¢ BemecTBaMu M JabopaTopHbIM 000pynoBaHHEM, (OPMYyIUPOBAThH IEIh
HCCIIEA0BAHMSI, HPEACTABIISATH B pa3IYHOM tdopme pe3yNbTaThl 9KCIIEPUMEHTA,
AHAJIU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTH YMEHUI:

cOOJII0IaTh MIPaBUIIA IKOJIOTMYECKH 1eNIECO00Pa3HOr0 MOBECHHUS B OBITY H TPYIOBOH JEATENLHOCTH
B LIEJISIX COXPAHEHUS CBOETO 30POBbS, OKPYKAKOLIEH NPUPOAHON CpPelbl U JOCTUKEHUS €€ yCTOHYMBOro
pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKHUBbIE OPraHU3MBI  ONPEICIEHHBIX
OpraHUYECKHX BEIECTB, MOHUMAas cMblch nokazatrens [T/IK;

aHAJIM3UPOBAThH 11€JIeCO00Pa3HOCTh MPUMEHEHHSI OPraHWYeCKUX BEIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKH 3PEHHSI COOTHOLICHHUS] PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUIA: OCYIIECTBISTH IIEJICHANPABIICHHBIN MOUCK XUMUYECKOH HH(pOpMAaIuu
B Pa3NMYHBIX UCTOYHHWKAX (Hay4yHas W ydeOHO-HaydHas JUTEeparypa, CpeicTBa MaccoBoil MH(opMmarmy,
WUntepner u apyrue), KPUTHUECKU aHAIM3MPOBATh XMMUYECKYI0 HH(poOpMaimio, nepepadaTsiBaTh €€
Y WCITOJIB30BaTh B COOTBETCTBUH C TIOCTABIICHHOHN YueOHOM 3amadeii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHUS Kypca «O0mIas 1 HeopraHudecKasi XUMHUSD) OTPayKaroT:

c(hOpMHUPOBAHHOCTh TPEJACTABICHUNA: O MAaTepHUATbHOM EIHWHCTBE MHpPa, 3aKOHOMEPHOCTSIX W
[I03HABAEMOCTH SIBJICHUM IPUPOJABI, O MECTE U 3HAYECHUH XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POIU
B 00€CTIEYCHNH YCTOMYMBOTO Pa3BUTHSA, B PEILICHUN TPOOIeM 3KOIOTHUECKOM, JHEPreTUIECKOH 1 MUIIEBOI
0e30MacHOCTH, B Pa3BUTHUM MEAWIMHBL, CO3JAHWH HOBBIX MATEPHUAIOB, HOBBIX HCTOYHHKOB JHEPTHH, B
obOecrieueHUN PaIfMOHAILHOTO TPHUPOAOIIONIB30BaHUA, B (HOPMHUPOBAHMH MHPOBO33PCHHUS H  OOIICH
KYJIBTYpbl UEJIOBEKa, a TaKXKe DHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
MIPUPOAHON CpeJIE;

BJIAJICHUE CHUCTEMOM XMUMHYECKUX 3HAHHUW, KOTOPAs BKIIOYAET: OCHOBOMNOJATAIOIIME IOHSITHUS —
XMMHYECKUN 3JIEMEHT, aTOM, SO aroMa, W30TOIbI, JICKTPOHHAs 000JOYKa aroma, s-, P-, d-aTOMHBIE
opOuTanu, OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aToMa, TMOpUIM3AlMs aTOMHBIX OpOWTanei, HMOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEHEHb OKUCJICHMS, XHMHYECKas CBS3b
(xoBasleHTHasI, MOHHAS, METAJUTMYEeCKasi, BOJOPOIHAS ), KPUCTAJUTMYECKAs PEHIETKA, XUMUYEeCKas peakius,
pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SIEKTPOIUTHUECKAs IUCCOLMAINS, CTEeNeHb TUCCOIUAIINH,
BOJOPOIHBINA TOKAa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOW A((EKT XUMHUECKOH peaKiuH,
CKOPOCTh XUMHUYECKOH peaklny, XHMHYECKOE PAaBHOBECHE; TEOPUH M 3aKOHBI (TEOPHS IEKTPOIUTHIESCKOM
auccounanuu, nepuoandeckuit 3akod .M. MenzaeneeBa, 3aKOH COXpaHEHHS MAacChl BEILECTB, 3aKOH
COXPaHEHUS U IMPEBpAICHUs] YJHEPTUU NIPU XUMUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa BEILECTB,
3aKOH JIEHCTBYIONINX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SA3BIK XUMHUH, MEPOBO33PEHUYECKHE 3HAHUA,
JIeXKallle B OCHOBE NOHMMAHMS MPUYMHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC
MIPE/ICTaBJICHUS O CTPOCHHUH BELIECTBa HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJEKYJISIPHOM YPOBHSX;
MPEACTABICHUS 0 MEXaHU3MAaX XUMHUYECKUX peakuuii, TEPMOIUHAMHYECKUX
1 KUHETHYECKUX 3aKOHOMEPHOCTSX UX NMPOTEKAHUsS, O XUMUYECKOM PaBHOBECHUHU, PACTBOPAX U JUCIEPCHBIX
cucreMax; (pakTOIOrHUECKHe CBEICHHS O CBOMCTBAX, COCTaBe, MOJNyYeHUH U OE30I1aCHOM HCIOJIb30BaHUH
Ba)XHEHIINX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH NESTETHLHOCTH YEIOBEKa, OOIINX HAyUHBIX
NPUHIUIAX XUMUYECKOTO IPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHHIA: BBISBISITh XapakTepHbIE MPU3HAKH IOHATHH, YCTAHABIMBATH HX
B3aMMOCB$I3b, UCTIOJIB30BaTh COOTBETCTBYIOILINE MOHATHS IPU ONHUCAHUM HEOPTaHWYECKUX BEIIECTB U MX
MIpEBpALCHHUI;

c(hOpMHUPOBAHHOCTh YMEHHSI HCITONIE30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBIIEHUS (POpMyI
BEIIECTB M YPAaBHEHUH XMMHUECKUX peakuui, cucremMatnueckyto HomeHknatypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJIEIbHBIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPEENSITh BAJICHTHOCTh W CTETIEHb OKHUCIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUAX, BUJI XUMHUECKOH CBA3M (KOBAJICHTHAs, HOHHAS, METANTHYECKast, BOJOPOIHA),
THII KPUCTAJUIMYECKON PEIIETKY KOHKPETHOIO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHHS OOBSICHATH 3aBHCUMOCTD CBOWCTB BEIIECTB OT BU/Ia XUMHYECKOH CBS3H
W THMA KPUCTAJUTMYECKOW pEHIéTKH, OOMEHHBIM W JIOHOPHO-aKIENTOPHBIA MeXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh yMEHWH: KIacCU(UIIUPOBaTh: HEOPraHWYECKHE BEIIeCTBa 10 WX COCTaBy,
XUMHYECKUE PEAKIMU M0 PA3IUYHBIM MPU3HAKaM (YUCITy M COCTaBy PearupyronInx BEIIECTB, TEIUIOBOMY
3 deKTy peakiuu, H3MEHEHHIO CTEIICHEH OKHCIICHUS DJIEMEHTOB, 0OPaTUMOCTH, YUACTHIO KaTaiunu3aTropa u
JPYyTHUE); CAMOCTOSITEIEHO BEIOMPATh OCHOBAHUS M KPUTEPHHU JIJISI KIIACCH(DUKAIMH U3y4aeMbIX BEIECTB U
XUMUYECKUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHS PAaCKpbIBaTh CMBICI Mepuoaudeckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPHPOBATH €r0 CUCTEMAaTH3UPYIONIYIO, OOBICHUTENHHYIO M TPOrHOCTUYECKYHO (DYHKIINY;

c(OPMHUPOBAHHOCTb YMEHMH: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB M HOHOB
XUMHUYECKUX 3JIEMEHTOB MepBoro—4derBéproro nepuonos llepmonnyeckoit cucrems! .M. Menneneesa,
UCIIONb3Ysl TMOHATHS «IHEPreTHUSCKUE YPOBHHY», «IHEPIreTUYECKHE IMOMYypPOBHM», «S-, P-, d-aTOMHBIE
opOuTanm», «KOCHOBHOE U BO30YKAEHHOE SHEPIreTUYECKUE COCTOSHHUS aTOMay; OOBACHATh 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U MX COEIMHEHMH MO neprojaM U rpynmnam [lepruoandeckoi
cucrembl JI. WM. MenzeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS HUX
AJIEKTPOHHBIX 000JI0YEK;



c(OPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMMUCHIBATH) OOIE XUMUIECKHAE CBOMCTBA BEIIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKIAATh CYLIECTBOBAHUE TIE€HETUYECKOH CBSI3M MEXAY HEOpraHu4eCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(OPMHUPOBAHHOCTb YMEHHS PACKPHIBATH CYLIHOCTH: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
ITOCPEAICTBOM COCTaBJIIEHHS 3JIEKTPOHHOrO OanaHca STHX peaklui; peakiuii MOHHOTO OOMeHa MyTEM
COCTABJICHMSI HX TIOJHBIX W COKPAIIEHHBIX HOHHBIX YPAaBHEHW; peakuuil TIHAPOJIN3a; pEeaKLHi
KOMILJIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA M AMIOMUHHSA);

c(hOpPMHUPOBAHHOCTh YMEHHS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAaHWS XUMHUYECKHX PEaKIHid C
YYETOM HX HHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep W3MEHEHHUs CKOPOCTH XUMHUYECKOM peakiuu B
3aBUCUMOCTH OT Pa3IMYHBIX (AKTOPOB, a TAKKE XapaKTep CMEIICHHS XUMHYECKOrO PaBHOBECHS MOA
BIIMSIHUEM BHEIIHUX Bo3neiictBuil (mpuHnui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPH30BaTh XWMHYECKHE pEaKIdH, JIeXKallue B OCHOBE
MMPOMBINICHHOTO TIOJIYYECHUS CEPHOM KUCJIOTHI, aMMHaka, OOIIMEe HAayYHBIC MPHHIUIBI XUMHUYECKUX
MPOM3BO/ICTB; 1IEJIECO00Pa3HOCTh MPUMEHEHNSI HEOPTAaHMYECKHUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOLIECHHS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTH BIIJICHHS CHCTEMOM 3HAHUI O METO/IaX HAYYHOTO MMO3HAHUS SIBICHUN MPHUPOIBI
— Ha0JII0JeHNe, U3MEPEeHUE, MOJCITUPOBAHNE, SKCIICPUMEHT (PealbHBId M MBICJICHHBIN), UCIIOJIB3YEMBIX B
€CTECTBECHHBIX HayKaX, YMEHUS IPUMEHSTh 3TU 3HAHUS MPHU SKCHEPUMEHTAIBHOM HCCICIOBAaHUU BEIIECCTB
1 Uil OOBSCHEHHS] XMMHUYECKUX SBICHUH, WUMEIONINX MECTO B MPHUPOJEC, MPAKTHIESCKOH NesATeTbHOCTH
YyeJ0BeKa U B OBCEIHEBHOM KU3HH,

c(OpPMUPOBAHHOCTh YMECHUS BBISBISATh B3aUMOCBSI3b XMMHYCCKUX 3HAHUW C TIOHATHSIMH MU
MIPENICTABICHUSAMH JPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB HJsi 0ojee OCO3HAHHOTO TTOHWMAaHUS
MaTE€pUaNbHOIO €UHCTBA MUPA;

c(OPMHUPOBAHHOCTH YMEHHS IPOBOJUTH PACUETHI: C HCIOIB30BAaHMEM TMOHSITHH «MaccoBas IO
BEIIECTBA B PacTBOpPE» M «MOJISIPHAS KOHIICHTPAIIH»; MAacChl BEIIECTBAa WK 00bhEMa Ta3a M0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIHW OOBEMY OJHOTO M3 yYACTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO
s dexTa peakyy; 3HAYCHUS BOJOPOJHOTO MOKAa3aTellsl PacTBOPOB KUCIOT W MIETOYed C M3BECTHOH
CTETICHBIO JTUCCOIMAlK; Macchl (00bEMa, KOJMYEeCTBA BEIECTBA) MPOAYKTa PEaklHd, €CIH OJHO W3
HCXOJHBIX BEUIECTB JAHO B BHUJE PACTBOpA C ONPEAEIEHHON MaccoBOMl JoJel pacTBOPEHHOIO BEILIECTBA
WJIM TaHO B U30BITKE (MMEET MPUMECH); IOJTU BBIXOJIA MPOAYKTA PEaKHH; 0ObEMHBIX OTHOIICHHUH T'a30B;

c(OPMHPOBAHHOCTb ~YMEHHH: CaMOCTOSTEIBHO IUIAHUPOBAaTh M HPOBOAUTH  XHUMHYECKUH
JKCIIEPUMEHT (TPOBEJIEHNE peakiuii HOHHOTO OOMeHa, ITOATBEPKISHHE KadeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEILECTB, OMPEACICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHAUKATOPOB, U3yUEHUE
BIIMSIHUSL Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIIiH, PelICHHEe SKCIEePUMEHTAIBHBIX 3a/1a4
o TemaMm «MeTaie u «HeMeTtams») ¢ coOmoieHrneM paBuil 0€30IMacHOTO OOpAIIeHHUs C BEIeCTBAMHU
1 1abopaTOpHBIM 000OpyAOBaHMEM, (OPMYIHPOBATH [ETh HUCCIEAOBAHUS, NPEACTABIATh B Pa3IMYHON
(hopMe pe3yNbTaThl SKCIIEpUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH MX JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh  YMEHHIL: COOMIONATh TpaBHja IOJIb30BAHUS XUMHUYECKOH MOCYAOH H
abopaTOpHEIM 000pyIOBaHUEM, OOpAaIeHHs C BEIECTBAMH B COOTBETCTBUHM C WHCTPYKIMSMH IO
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTUYECKH ENIECO00Pa3HOTO MOBE/ICHHS B OBITY U
TPYIOBON JEATENBHOCTU B ILIEJIAX COXPAHEHHUS CBOErO 3J0POBBS, OKPY’KAIOLIEH INPUPOJHON Cpelbl U
JNOCTIKEHUS €€ YCTOMYMBOIO pPAa3BUTHUS, OCO3HABATh ONMMACHOCTh TOKCHUYECKOTO JCHCTBUSL Ha >KUBBIE
OpraHU3MBbl ONPEACIEHHBIX HEOPraHUYECKUX BEIIECTB, IOHUMAs cMbIci nokazarens [TK;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTRIISATh IEICHANIPABICHHBIA TTOUCK XMMHUYSCKOW MH(OPMAIIUU
B Pa3NMYHBIX WCTOYHHWKAX (Hay4YHas W y4eOHO-HaydHas JIMTepaTypa, CPEeICTBA MACCOBOW WH(OpPMAIIHH,
WNuTepHer w npyrue), KpUTHYECKH aHAIM3UPOBATH XUMUYECKYI0 WHGopMaImio, nepepadaTeiBaTh e€ U
HCIIONIH30BaTh B COOTBETCTBUU C TIOCTABIICHHOHN YUeOHOM 3aadeii.



TEMATUYECKOE NJ1AHNPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KonmuectBo wacos DnexTpoHHBIE (ITUPPOBEIC)
n/m Beero|| Kourponsusie || Ilpaktudeckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThl

|Pasnen 1. TeopeTHYecKHEe OCHOBbLI OPraHHYECKO XUMHH ‘
1.1 |TIpeamet opraHuveckoit XuMun. Teopust cTpoeHHs 8

opranudeckux coeauHeHuit A. M. bytnepoBa
|I/IToro o pasfeny H 8 H ‘
|Pa3neJ1 2. YrieBoaopoasl ‘
|2.1 HHpeneanHe YTIIEBOJIOPOJIbI — AJIKaHbI, IUKJIOATKAHBI H 5 H H H ‘
2.2 |HempenenbHble yrieBoJOPOAbI: alKEHbI, aJIKaIHEHBI, 14 1

AJIKMHbI
|2.3 HApOMaTquCKHe YTIEBOIOPOIBI (ApEHBI) H 8 H H H ‘
2.4 ||[IpupoaHble HCTOUHUKH YIIEBOAOPOIOB U HX 4

repepaboTka
|2.5 ”raJ'IOFCHHPOI/ISBOILHBIe YIJIEBOAOPOIOB H 4 H 1 H H ‘
|I/IToro 10 pazaeny H 35 H ‘
|Paszlen 3. Kuciopoacoaep:kamye opranudeckme coenHeHust ‘
|3.1 HCHI/IpTLI. denon H 11 H H 1 H ‘
3.2 ||KapOoHuibHBIE COEAMHEHHS: AJIbAETHIIBI U KETOHBI. 21 1

Kap6onossie krcnoTsl. CrioxHbie d3Gupbl. JKupbl
53 |ymenom o [ 1| | |
|I/IToro 0 paszzaerny H 41 H ‘
|P3311e.11 4. AzoTconepKaniue OpraHndecKkue CoeIHHeHns ‘
|4_1 HAMI/IHBI. AmMuHOKHUCTOTHI. benmkn H 12 H 1 H 2 H ‘
|I/IToro 0 pasneny H 12 H ‘
|Pa311eJ1 S. BbICOKOMOJIEKYJISIPHbIE COeIHHEHHsI ‘
|5.1 HBI)ICOKOMOJIeKy.HSIpHI)Ie COCTMHCHUS H 6 H H 1 H ‘




Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl ‘ KommmuectBo wacos DOnexTpoHHBIE (ITUPPOBEIC)
n/m Bcero|| Konrponsneie || Ipakruueckue 0bpasoBaTeNnbHbIE PECypChl
paboThI paboThl

|I/IToro 10 paszeny H 6 H
[OBLLEE KOJIMYECTBO YACOB I10 [IPOT PAMME [ 102 || 3 [ 6 [
11 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl ‘ KonmuectBo wacos ‘ DOnexTpoHHBIE (ITUPPOBEIC)

n/n Beero|| Konrtponbubie | Ilpaktuueckue obpazoBaTenbHbIC PeCypCEI

paboThI paboThI
‘Pa3)1e.11 1. Teopernyeckne 0CHOBbI XUMHH ‘
1.1 ||Crpoenue aroma. [leproandeckuii 3aK0H 1 9
IIepuonnueckas cucreMa XuMu4eckux anemeHTos Jl. 1.
Meneneesa

‘1.2 HCTpoeHHe BemiecTBa. MHOrooopasue BeIecTs H 11 H 1 H H ‘
‘1.3 HXHMquCKHe peaximu H 19 H 1 H 3 H ‘
‘I/ITOFO o paszeny H 39 H ‘
‘Pameﬂ 2. Heoprannveckasi XuMusi ‘
2.1 [Hovernm Y S B R |
‘2.2 HMeTaIIJ'ILI H 23 H 1 H 2 H ‘
‘I/ITOFO o paszaeny H 54 H ‘
‘Pa:me.n 3. Xumus H JKH3Hb ‘
‘3,1 HMeTO,I[bI MO3HAHMSA B XUMHH. XUMUS U KU3Hb H 9 H H H ‘
‘I/ITOFO o pazaeny H 9 H ‘
[OBLLIEE KOJIMYECTBO YACOB 110 [IPOrPAMME [ 102 | 4 | 8 [ |




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmmuectBo yacoB Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypcesl
1 |[lIpeaMeT u 3HaUYEHHE OPraHUYECCKON XUMHH, IPECTABICHUE 1
0 MHOT000pa3nu OPraHNYeCKUX COCAMHEHHUH
2  ||[9aexTpoHHOE cTpoeHHe aToMa yrieponaa (OCHOBHOE U 1
BO30YXKIEHHOE COCTOSTHIS). BaeHTHBIE BOBMOKHOCTH aToMa
yriepoaa
3 XuMHUecKas CBSI3b B OPraHUYECKUX COETUHEHUSX. 1
MexaHn3MBI 00pa30BaHuUs KOBAJIEHTHOHN CBSI3H, CITIOCOOBI
pa3pbiBa CBs3EH
4  ||Teopust cTpoeHUs] OPraHUYECKUX COeTUHEHUN A. M. 1
bytneposa
5 Buns! uzomepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAs!. 1
OnextpoHHbIe 3D (HEKTH B MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUI
6 ||[IpeacraBnenue o knaccu(pUKaMK U CUCTEMaTHYECKAas 1
Homenknatypa (IUPAC) opranudeckux BemecTs
‘7 HKﬂaccmpHKauHﬂ peakuuii B OpraHn4ecKoil XuMHUu H H H H H
‘8 HCHCTeMaTmaum{ 1 00001IeHNE 3HAHUI 10 TeMe H 1 H H H H
9 ||AnkaHbl: rOMOJIOTHUYECKHH psijt, oO1iast popmyiia,
HOMEHKJIaTypa U U30MEPHsl, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYIT
‘10 H<DI/13I/IquKI/Ie U XMMHYECKHE CBOWCTBA aJIKaHOB H H H H H
11 |[Haxoxnaenue amkaHoB B mpupoje. CrocoObI MONTyICHIS |
NPUMEHEHHUE aJKaHOB
12 ||UukmoankaHsl: oOmias popmyna, HOMEHKIATypa U H30MEPHS, 1
0COOEHHOCTH CTPOEHHSI U XUMHUYECKHX CBOIMCTB, CIIOCOOBI
NOJTYY€HUs ¥ IPUMEHEHHE
‘13 HPCH.ICHI/IG pacu€THBIX 3a/1a4 Ha ONpeJiesIeHNe MOJIEKYJISIPHOM H 1 H H H H




Ne Tema ypoka KosmuectBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypcesl
(hopMyIBI OPraHUYEeCKOro BEMIECTBA [T0 MACCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXO/SIINX B €r0 COCTaB.
CucremaTtusanus 1 000011eHIE 3HAaHUH 110 TEMe
14 ||AnKeHBI: TOMOJIOTUYECKUI psil, 001Ias hopmyia, 1
HOMEHKJIaTypa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekyil1. CTpyKTypHas U EC-TPaHC-U30MEPHs alTKEHOB
15 ||®usnyeckue U XUMHUYECKUE CBOKMCTBA ajaKeHOB. IIpaBuiio 1
MapKOBHHKOBa
‘16 | Crioco0bI TONy4YeHHsI ¥ IPUMEHEHHE aJKEHOB H H H H H
17 |[lIpaktuueckas padora Ne 1 mo teme "[lomyuenne sTuiieHa u 1
U3Yy4YEeHHUE €ro CBOUCTRB"
18 |[Pemenue pacy€THBIX 3a7a4 HA OTMPEICICHIE MOJICKYISIPHOMA 1
(b opMyJIbl OPraHUYECKOr0 BEIECTBA
19 |[AnkamgueHsl: CONpsDKEHHBIE, H30JUPOBAHHBIE, 1
KyMmyJinpoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS
‘20 HXI/IMI/IHGCKI/IC CBOMCTBA CONPSKEHHBIX JUEHOB H 1 H H H H
‘21 HCHOCO6H MOJTyYEHHS U IPUMEHEHHUE alTKaJUeHOB H H H H H
22 ||AnmkuHBL: TOMONOTHYECKHH psijt, oOmiast Gpopmyia,
HOMEHKJIATypa, JJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, (PU3NYECKHE CBOMCTBA
‘23 HXI/IMI/IHGCKI/IC CBOMCTBA aJIKUHOB H 1 H H H H
‘24 HKaquTBeHHHe peakuuu Ha TPOIHYIO CBA3b H 1 H H H H
‘25 HCnoco6m MOJTYYEHUs ¥ IPUMEHEHHE aIKUHOB H 1 H H H H
26 ||Pemenue 3agau: pacu€Thl o ypaBHEHUIO XUMHUECKON 1
peaxkuun
‘27 HCI/ICTeMaTI/BaLII/ISI 1 0000IIIeHIE 3HAHUI 110 TEME H 1 H H H H
28 ||Apenbl: roMosIOrHYecKuii psia, oo1as Gopmyiia, 1
HOMEHKJIaTypa. DNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE




Ne Tema ypoka ‘ KosmuectBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypcesl
‘ HMoneKyn OeH30J1a 1 TOyoJa, X (GU3NUECKIE CBOWCTBA H H H H H
‘29 “XI/IMI/I‘ICCKHC CBOICTBA apEHOB: PEAKIINH 3aMEIICHUS H H H H H
30 || XuMuueckre CBOWCTBA apeHOB: PEaKITHH MPHUCOCTHHECHHUS,
OKHCJICHHE TOMOJIOTOB O€H3071a
‘31 | OcOo0EHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA H H H H H
32 ||Pemienune pacu€THBIX 3a/a4 HA OIIPEICICHUE MOJIEKYIISIPHOM
(b opMyJIbl OPraHUYECKOr0 BEIECTBA
‘33 | CriocoObI MOTy4eHUs 1 IPUMEHEHHE apEHOB H 1 H H H H
34 |lenetnueckas cBsi3b MEXIY PA3IUYHBIMU KIaCCaMHU
YIIJIEBOIOPOJIOB
35 |[|PacuéTel Mo ypaBHEHUAM XUMHUYECKUX PEAKIIHMA. 1
Cucrematusanus 1 00001IeHe 3HAHHI TI0 TeMe
‘36 HHpnponHHf/i ra3. [lonyTHble He(TIHBIE Ta3bl H H H H H
‘37 HKaMeHHHﬁ YTOJIb ¥ IPOIYKTHI €r0 TIepepadoTKu H H H H H
38 ||[Hedtp u ciocoOw1 e€ nepepadorku. [IpuMeHeHwe mpoayKTOB
nepepaboTKu HePTH
39 |[['eneTnyeckas CBsI3b MEXKIY PA3TUUHBIMHU KJIACCAMU 1
YIIIEBOIOPOJIOB
40 ||lanoreHonpon3BOAHBIE YIIIEBOAOPOAOB: 3JIEKTPOHHOE 1
CTPOEHUE; PEaKLINH 3aMEIICHUS rajloreHa
41 ||[de¥icTBuUE mIENI0YEH Ha raloTeHIIPOU3BOIHBIE. 1
BsaumMoeiicTBre TuraioreHaJkaHOB C MAarHUEM U [IMHKOM
42 ||CuctemaTtu3zanus u 0000IIeHe 3HAHWUMA 110 pa3aeTy 1
"Yraesonopos!”
‘43 | KonTtposnbHas pabora o teme "YrieBoaopos"” H 1 H 1 H H H
44 ||[IpenensHblE OTHOATOMHBIE CIIUPTHL: TOMOJIOTHIECKUHN PsiJI,
obmas hopmyma, CTpOCHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuukanus, Gu3nieckue cBoicTBa




Ne Tema ypoka ‘ KosmuectBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypcesl
‘45 HXHMI/IquKI/Ie CBOICTBA MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB H 1 H H H H
‘46 HCnoco6m MIOJIy4EHMsI ¥ IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB H 1 H H H H
47 ||lIpocTbie 3GUpBI: HOMEHKIIATYPA U U30MEPHS, OCOOCHHOCTH
(hU3HYECKUX U XUMHYECKHX CBOICTB
48 |[MHOTOATOMHBIE CIUPTHL: STHIICHTIUKOIb U TIIHIEPHH, UX 1
¢bu3nUecKue 1 XUMHYECKHE CBOHCTBA
‘49 HCHOCO6BI MTONTyYeHUs ¥ TPUMEHEHUE MHOTOATOMHBIX CHI/IpTOBH H H H H
50 ||[@enom: cTpoeHHE MONEKYIBI, (PU3NUECKHE CBONCTBA.
ToxcmaHOCTH eHOIa
‘51 “XHMqucme CBOIiCcTBa (heHoJIa H H H H H
‘52 HCnoco6m MOJTyYeHHs U IPUMEHeHUe (peHoia H H H H H
53 ||[Ipaktuueckas pabota Ne 2. Pemienue skcrepuMeHTaIbHBIX 1
3aga4 o teme "CrupTel U HeHONbI"
‘54 HCI/ICTeMaTI/ISaHI/IH 1 00001IeHNE 3HAHUI 110 TeMe H H H H H
55 ||Anpaeruapl U KETOHBL: 3JIEKTPOHHOE CTPOEHUE
KapOOHMJIBHOM TPYIITIBI; TOMOJIOTHYECKHUE PSIIBI, 00IIast
(hopmyIa, n30MepHUs 1 HOMEHKIIATypa
56 ||Anbaeruzpl U KETOHBL: (PU3UYCCKUE CBONCTBA; PEaKIIUU 1
NPUCOCAMHEHHS
57 ||Peaxiuu oKuCIEHHS 1 KQUECTBEHHBIE PEAKITUU ANIbJICTHIOB U 1
KETOHOB
‘58 HCHOCO6BI MOJIYYECHHUSI aJIbJICTUIOB U KETOHOB H H H H H
59 ||OmHOOCHOBHEBIE MpeneIbHBIE KAPOOHOBBIC KUCIOTHI,
0COOEHHOCTH CTPOCHHUSI UX MOJIEKYJI
60 ||M3oMepusa u HOMEHKIIAaTypa KapOOHOBBIX KHCIIOT, UX 1
(bu3nUecKue CBONCTBA
61 |[Xumuueckue CBOHCTBA MPeNEIbHBIX OJTHOOCHOBHBIX 1
KapOOHOBBIX KUCIIOT




Ne Tema ypoka KosmuectBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypcesl
62 ||OcobeHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. MHOTOOOpasmue|| 1
KapOOHOBBIX KUCIIOT
63 ||OcobeHHOCTH CBOMCTB: HEMPEACTbHBIX U apOMaTHYeCKUX 1
KapOOHOBBIX, IUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BHICIINX KaPOOHOBBIX KHCIOT
‘64 “HOHHTI/IC 0 MPOM3BOJHBIX KAPOOHOBBIX KUCIOT H 1 H H H H
‘65 HCHoco6m MOJTy4eHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT H H H H H
66 ||CnoxHble 3UPBI: TOMOJIOTHYECKUN PsiJl, 001mas Ghopmyia, 1
W30MepHs U HOMEHKJIaTypa
‘67 H(ananeCKHe 1 XUMHAYECKHE CBOMCTBA A(UPOB H H H H H
68 |[Pemenue pacuéTHBIX 3a/1a4: 110 YPABHEHUIO XMMHYECKOM
peaKIuu, Ha ONpeAeICeHHE MOJIEKYIISIPHON OPMYJIBI
OpPraHMYECKOro BEUIECTBA
69 ||[IpakTtuueckas padora Ne 3. Pemenue skcepuMeHTaIbHBIX 1 1
3aga4 1o Teme "KapOoHoBbie KUCIOTh. CiiokHbIE 3PUpHI"
70 |PKupsl: cTpoenue, pusnyeckre 1 XMMUIECKHE CBOMCTBA 1
(runpomnus)
71 ||OcobeHHOCTH CBOMCTB XKHUPOB, COMEPIKAIINX OCTATKH 1
HETPeIENbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOIC
72 ||Mpblia KaK cou BBICIINX KaPOOHOBBIX KUCIIOT, HX MOIOIIEE 1
neiictBue. [IoHATHE O CHHTETUYECKUX MOIOIIHUX CPEACTBAX
(CMO)
73 ||[['eneTnyeckas cBs3b YIIeBOAOPOIOB U 1
KHCIJIOPOJCOAEPKAIINX OPTaHMIECKUX BEUIECTB
‘74 HPacqéTH 10 YPaBHEHUSAM XUMHUYECKHUX peaklui H H H H H
‘75 HCI/ICTeMaTI/BaLII/ISI 1 00001IeHNEe 3HaHUH 110 TeMe H H H H H
76 ||O0mas xapakTeprcTUKa YTIEBOAOB U KiaccupuKaius

YTJICBOAOB (MOHO-, - U nonncaxaplzmm)




Ne Tema ypoka KosmuectBo yacos Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypcesl
77 |[MoHocaxapupl: pU3HYeCcKHEe CBONCTBA U HAXOXK/CHHUE B 1
npupoje
78 ||[IpumeHeHue TIIIOKO3BI, €€ 3HAUCHHUE B )KU3HEACATEILHOCTH 1
opraHusma
79 ||ducaxapunbl: caxapo3a, ManbTo3a U JakTo3a. Haxoxnenue B 1
NpUpPOJie ¥ IPUMEHECHUE TUCAXapUIOB
80 |[[lonmmcaxapuapl: CTpOCHUE MaKPOMOIEKYI, PU3NIECKHIE U 1
XMMHUYECKUE CBOMCTBA, TPUMEHEHHUE
‘81 HHOH;[TI/Ie 00 MCKYCCTBEHHBIX BOJIOKHAX H H H H H
82 ||Pemenne pacueTHbIX 3a7a4 HA ONPEIETICHNE TOJIH BhIXOAa
MPOIYKTa PEaKUK OT TEOPETHUECKH BO3MOKHOTO
‘83 HCI/ICTeMaTmauHs[ 1 0000IIIeHNe 3HAHUI 110 pa3aery H H H H H
84 ||KontponbHas pabota no Teme "Kucnopoacoaepkarue 1
OpraHuYeCcKue CoeInHEeHU"
85 ||AmuHBI: KnaccuduKalus, CTPOSHUE MOJICKYJI, 00Ias 1
bopmyia, n3oMepusi, HOMEHKJIATYpa U (PU3HUECKHe CBOHCTBA
‘86 HXI/IMquCKHe CBOMCTBa ann(paTHICCKUX aMUHOB H H H H H
87 ||AHuMNMH: cTpOoeHUE aHWIMHA, 0OCOOEHHOCTH XUMUYECKHUX
CBOMCTB aHWJIMHA
‘88 HCHOCO6BI MOJTY4YeHUs U PUMEHEHHE ann(paTHIeCKX aMUHOB H H H H H
89 ||AMHHOKHCIIOTBHI: HOMEHKJIATYpa ¥ U30MEpHsl, GU3UIECKHUE
cBoiicTBa. OT/IENbHBIE MPECTABUTENHN 0l-AMUHOKHCIIOT
90 || XuMHUecKHE CBOMCTBAa aMHUHOKHCIIOT, MX OMOJIOTMYECKOE 1
3HaYeHUEe aMUHOKUCIIOT. CHHTE3 M THIIPOJIN3 TIETITHIOB
‘91 HBCJ‘IKI/I KaK MPUPOAHBIC TIOJIMMEPHI; CTPYKTYPBI OEIKOB H H H H H
‘92 HXI/IMI/I‘{CCKHG CBOICTBa OEIIKOB H H H H H
93 ||A3oTconeprkarire reTepouKINIECKne COeqMHEHNS.

HYKJ'ICI/IHOBLIG KHCJIOTBL: COCTaB, CTPOCHUC U Ouonoruyeckas




Ne Tema ypoka KosmuectBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnsie || IIpaktuueckue || A3YICHAA midposbe
paBGOTEI paBGOTEI o0Opa3oBaTenbHbIC
pecypcesl
[ lpos | | | |
94 |[[Ipaktuueckas pabora Ne 4. PeleHune dKCIIepUMEHTATBHBIX 1 1
3a/1a4 1o TeMe "A30TcoaepKaliue OpraHnIecKre
coeuHeHus"
95 ||[Ipaktuueckas pabota Ne 5. Pemienne skcriepuMeHTaTbHBIX 1 1
3aja4 1o teMe "Pacno3HaBaHue OpraHUYeCcKUX COeTUHEHNI"
96 ||[KoutpoapHas paboTa mo Teme "A3oTcoaepKaiue 1 1
OpraHuYecKre coeIuHeHus"
97 ||OcHOBHBIE OHATUS XUMHUH BBICOKOMOJIEKYIISIPHBIX 1
COCI[I/IHCHI/Iﬁ 1 METOJbI UX CUHTE3a —II0JIMMEpHU3alvd U
MOJIMKOHICHC AN
‘98 HHJIaCTMaCCI)I. YTunuzanus u nepepadoTka IiacTuka H H H H
‘99 H9J'I3.CTOMepLII HaTypallbHBI CHHTETUYIECKHE KaydyKu. Pesuna H 1 H H H H
100 ||BonokHa: HaTypalbHBIE, HCKYCCTBEHHBIE, CHHTETUYECKHE.
HOJII/IMepBI CIICIIMAaJIbHOT'O Ha3HAYCHUA
101 |[IIpakTuueckas padora Ne 6. Perenue skcriepuMeHTaIbHBIX 1 1
3aga4 o TeMe "Pacno3HaBaHue TuiacTMacc U BOJIOKOH"
102 [|O6001IeHNE U cCHCTEeMaTH3AIHS U3YYSHHOTO MaTepHrana mo 1
TeMe "BBICOKOMOJIEKYIISIpHbIE COeqUHEHUS"
‘OBH_[EE KOJIMYECTBO YACOB I10 [TPOI'PAMME H 102 H 3 H 6 H
11 KIIACC
Ne Tema ypoka | KonuuecTBo yacos | JHata DnexTpoHHbIe TU(POBHIE
n/n Bcero|| Kontponbusie || [Ipaktuueckue U3y dCHUA obpasoBaTeNLHEIe
paboThI paboTsI PeCypeel
‘1 HATOM. CocTaB aTOMHBIX gaep. XUMHUECKUH 37IeMeHT. 130Toms! H 1 H H H H
‘2 HCTpOCHI/Ie 3JIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE YHCIIA H 1 H H H H




Ne Tema ypoka | KonudecTBo yacos | Jara OneKTpoHHbIE NU(POBLIE
w/ Bceero|| Konrponshsie || Ilpaktuueckue U3y qCHIA obpasoBaTeNbHEIe
padoThI padoThI pecypeel
‘3 HKnaccmbHKaum XMMHYECKHX DIIEMEHTOB (-, P-, d-, f-amemenTsI) H 1 H “ H “
‘4 HPacnpeneneHne 3JIEKTPOHOB I10 ATOMHBIM OPOHUTAISIM H 1 H “ H “
5 |[DnekTpoHHbIC KOHPUTYPAIIMHA AaTOMOB 3JICMEHTOB B OCHOBHOM H 1
BO30YXIEHHOM COCTOSTHUHN
‘6 HSHeKTpOHHme KOH(QUTYpaLul HOHOB. DJIEKTPOOTPHULATEILHOCTD H 1 H H H H
7 ||\llepuomuueckuii 3akoH u [leproauueckas cucTeMa XMMHUYECKUX JJIEMEHTOB 1
. . Meneneesa, CBSA3b C COBPEMEHHOW TEOPHUEH CTPOEHHUS aTOMOB
8 |[3aKkOHOMEpPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX JIEMEHTOB U 1
00pa3yeMbIX UIMH IPOCTHIX U CJIOKHBIX BEIIECTB [0 IPYIIaM U IEPUOIaM
‘9 HCI/ICTeMaTI/BauHs[ 1 0000IIeHNE 3HAHUH 110 TeMe H 1 H H H H
10 |[Bumpl xuMu4eCcKO# CBs3U. MexaHH3Mbl 00pa30BaHKsl KOBAJICHTHOM CBSI3H. 1
Bonoponnas cBsi3b. MeXMONIEKYIISIpHbIE B3aUMOICHCTBUS
11 |[BaneHTHOCTB M BaJICHTHBIC BOBMOXXHOCTH aTOMOB. CB$I3b JIEKTPOHHOMN 1
CTPYKTYPBI MOJIEKYJI C HX TEOMETPHUECKIUM CTPOCHUEM
‘12 HHpe;[CTaBneHm 0 KOMITJIEKCHBIX COCJIMHEHUSIX: COCTaB U HOMEHKIIATypa H 1 H H H H
13 |[BemiecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpOCHUsL. THIbI 1
KPUCTAIUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB
14 |TTonsTHE O MUCTIEPCHBIX cucTeMax. [IpencraBieHne 0 KOJUTOMIHBIX 1
pacTBOpax
15 |[McTuHHBIE pacTBOPHI: HACHIILICHHBIC 1 HEHACHIIIEHHbIE, PACTBOPUMOCTb. 1
KpucramioruapaTs
‘16 HCHOCO6LI BBIpaKEHHSI KOHIIEHTPALMU PACTBOPOB H 1 H H H H
17 ||Penrenue 3a7a4 ¢ UCTIOJIL30BAHUEM MTOHATHH ""MaccoBasi JIOJIs 1
pacTBOPEHHOTO BeiecTBa'", "MOIApHAas KOHIIEHTpAIus'"
‘18 HKJIaccmbHKaum[ ¥ HOMEHKJIaTypa HEOPTaHUIECKHUX BEIECTB H 1 H H H H
‘19 HCI/ICTeMaTI/IBaLII/ISI u 0000I11IeHHE 3HAHUH 110 TEME H 1 H H H H
20 ||KoutpossHas pabota mo Temam "Crtpoenne aroMa. I[leproanueckuii 3akon u | 1 1

Ilepuoanueckas cucrema xumuieckux snemeHToB J. 1. Menneneesa",
"Crpoenue BeuiectBa. MHOrooOpasue BeniecTs"”




Ne Tema ypoka KonuuecTBo uacoB Jara DNeKTpOHHbIE HUPPOBBIE
w/ Bceero|| Konrponshsie || Ilpaktuueckue U3y qCHIA obpasoBaTeNbHEIe
padoThI padoThI pecypeel

21 ||Kmaccupukariys XMMHIECKUX PEAKINi B HEOPraHMIECKOM U OpraHnIecKOi 1

XUMHUHU. 3aKOH COXPaHEHHsI MacChl BELIECTB; 3aKOH COXPaHEHUs 1

IPEBPALICHNS SHEPIUH IIPU XMMUYIECKUX PEaKLUAX
‘22 HTeHJ‘IOBHe 3¢ PEeKTH XUMUYECKUX peakunil. TepMOXUMUYEeCKHEe YpaBHEHHS H 1 H H ‘ H
23 ||BprymciieHUsI IO YPAaBHEHUSIM XUMHYECKUX PEAKIUI U TEPMOXUMHIECKUM 1

YpaBHEHUSIM
24 ||CkOpOCTh XMMUYECKOM Peakiuy, e€ 3aBUCUMOCTD OT pa3iH4yHbIX (akTopoB. || 1

Karanus u karanusaTopsl
‘25 HFOMoreHHLIe W TETePOTCHHbBIC PEaKINU H 1 H H H H |
26 ||[IpakTrueckas padota Ne 1 mo Teme "BiusiHre pa3nudHbix GakTOPOB Ha 1 1

CKOPOCTbh XUMUYECKOH peakiuu"
‘27 HO6paTI/IMI)Ie 1 HeoOpaTHUMBIC peaklni. XUMHYECKOE PAaBHOBECHE H 1 H H H H ‘
28 ||[IpakTudeckas padota Ne 2 mo Teme "BrusiHue pa3nudHbix GaKTOPOB Ha 1 1

TMOJIO’KEHHE XUMUYECKOT0 paBHOBeCcHA"
29 |[DnexTponuTHyeckas nucconuarys. CHiIbHbIC U Cla0ble AIEKTPOIHTHI. 1

CreneHp QUCCOLUAIA
30 |[Monnoe nmpousBeneHue Boasl. Cpena BOJHBIX pacTBOPOB. Bogopo i 1

noka3zateins (pH) pactBopa
‘31 HFI/Iz[ponm cojiell. Peakiium, nporekaromiye B pacTBOpax 3JIEKTPOJUTOB H 1 H H H H
32 |[[TpakTuveckas pabora Ne 3 o Teme "XuMHUECKHE PEAKIMK B PaCTBOPaX 1 1

ANEKTPOIUTOB"
33 |OKHCIUTETPHO-BOCCTAHOBUTENbHBIC PEaKIMU. BaxkHEHIIINEe OKUCITUTENH U 1

BOCCTaHOBUTEJIH
‘34 HMeTozx 3JIEKTPOHHOTO (371€KTOHHO-MOHHOr0) 6anaHca H 1 H H H H ’
‘35 HSneKTponm PacTBOPOB U PacIlIaBOB BEILIECTB H 1 H H H H ’
‘36 HPeHIeHI/Ie 3aj1a4 Pa3IMIHBIX THIIOB H 1 H H H H ‘
‘37 HPC]J_ICHI/IG 3aJa4 pa3IMYHbIX THIIOB H 1 H H H H ’
‘38 HCI/ICTeMaTI/IBaLII/ISI 1 0000IIIeHNEe 3HAHMI 110 TeMe "XUMHUUecKrue peakiun' H 1 H H H H ‘
‘39 HKOHTpOHLHaH paboTta 1o Teme "XuMuueckue peakuuu' H 1 H 1 H H H ‘




Ne Tema ypoka KonudecTBo yacos | Jara OneKTpoHHbIE NU(POBLIE
w/ Bceero|| Konrponshsie || Ilpaktuueckue U3y qCHIA obpasoBaTeNbHEIe
padoThI padoThI pecypeel
40 |TTomosxeHre HEMETALIOB B IIepHOIMYECKON CHCTEME XUMHUECKIX 1
anemeHToB /. . MenneneeBa u 0cOOEHHOCTH CTPOSHHS UX aTOMOB.
®u3nyecKre CBOMCTBA HEMETAJIOB
41 ||AnmoTporus HeMeTalIoB (Ha IpuMepe KUCIopoa, cepsl, hochopa u 1
yriaepoa)
‘42 HBOHOpOI{: noJry4eHue, GU3NIECKue U XUMHUECKHe CBOUCTBA. [ uapuasl H 1 H H H H
43 |TamoreHbI: HAXOXKJCHUE B MTPUPOJE, CIIOCOOBI MONYYCHUS, HU3NICSCKUC U 1
XUMHUYECKHE CBOMCTBA
44 \TamoreHOBOJOPOABI. BaxkHel e KUCIOPOACOIepKANINE COSTUHCHHS 1
raloreHOB
45 |\JTabopaTopHBIC M MIPOMBIIIIICHHBIC CIIOCOOBI MOTYYCHHUS TAIOTCHOB. 1
[IpuMeHeHue TaJToreHoB U UX COCAMHEHHNA
46 |[IpakTrueckas pabota Ne 4. PemeHue sKCeprUMEHTATBHBIX 3a/1a4 10 TEMe 1 1
"T"anorensr"
47 ||[Kucnopoa: 1ab0paTopHbIE U TIPOMBIIIUIEHHBIE CIOCOOBI TTOTYyUeHHS, 1
¢busnueckue u xumuueckue cBorictea. O30H. [IpuMeHeHne KUCIOpoaa U
030Ha
‘48 HOKCI/IIH:I Y TIEPOKCHJIBI H 1 H H H H
‘49 HPCHIGHI/IC 33714 pa3IN4HbIX TUIIOB H 1 H H H H
50 ||Cepa: HaxOKACHUE B IPUPOJIC, CITOCOOBI OTYUCHUS, (PU3UUCCKUE U 1
XHMHYECKHE CBOMCTBA
‘51 HCCpOBO}IOpOI{, CyTbUIBI H 1 H H H H
52 ||Kucnopoacoaepakaiiue coeauueHns cepbl. OCOOEHHOCTH CBOMCTB CEPHOI 1
KHCIIOTBI
53 |[[Ipaktudeckas padora Ne 5. PelieHre IKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEMe 1 1
"Cepa u e€ coequHeHus"
54 ||A30T: HaXOXKAECHHUE B MIPUPOJIC, CITOCOOBI OTYUeHUS, (PUZNIECKUE U 1
XUMHYECKHE CBOWCTBA. AMMHUAK, HUTPHUIBI
55 |[Kucnopozacoaepskaiue coenuueHus a3ora. OCOOEHHOCTH CBOWCTB a30THOM 1
KHCIIOTBI




Ne Tema ypoka | KonudecTBo yacos | Jara OneKTpoHHbIE NU(POBLIE
w/ Bceero|| Konrponshsie || Ilpaktuueckue U3y qCHIA obpasoBaTeNbHEIe
padoThI padoThI pecypeel

‘56 HHpI/IMeHeHI/Ie a30Ta M ero COeIMHEeHUI. A30THBIC YI00peHHUs H 1 H “ H “ |
57 ||@ochop: HAXOXKIECHHE B PUPOJIE, CIIOCOOBI MONyYeHHUs, PU3HYECKHE 1 1

xuMudeckre cBoiictBa. ®ochumer u pochun
58 ||Okcumsr docdopa, pochopconepxkantie kuciaoTel. Comu GochopHoi 1

KHCJIOTBI
‘59 HHpI/IMeHeHI/IC tdochopa u ero coequnenmii. ochopHsie yrodbpenus H 1 H H H H
60 |IIpakTuueckas padota Ne 6. PemieHue sKCIIepUMEHTAIBHBIX 33714 110 TEME 1 1

"A30T 1 pocdop u ux coenuHeHU"
61 ||Yrnepon: HaXxoXJICHHUE B IPUPOJIC, AIUIOTPOITHBIE MOTU(DUKAIIHY; 1

(Gu3nYecKre U XMMUUECKHE CBOWCTBA, TPUMCHEHHE
‘62 HOKCI/m yraepoza(Il), okcun yrnepona(IV), yronsHast KHCIOTa U €€ CONH H 1 H H H H |
‘63 HPCH_IGHI/IG 3a7a4 pa3IMYHbIX THIIOB H 1 H H H H |
64 |[KpemHuil: HaXOXkJICHUE B TIPHPOJIC, CIOCOOBI MOTyUYCHUS, HU3MIECCKUE U 1

XUMHUYECKNE CBOMCTBA
‘65 HOKCI/IH kpemuus(1V), KpemMHMEBast KHCIOTA, CUITUKATHI H 1 H H H H ’
66 |[IpumeHeHne KpeMHHUS U ero coeanHeHuid. CTEKII0, ero MoyueHue, BUIbI 1

CTeKJIa
‘67 HPemeHI/Ie 3a7a4 pa3jIMYHbIX THIIOB H 1 H H H H |
‘68 HCI/ICTGM&TI/IS&HI/IH 1 00001eHue 3Hanuii no reme "Hemerawis" H 1 H H H H ‘
‘69 HKOHTpOJ‘ILHaH pabora o Teme "HemeTamisr" H 1 H 1 H H H |
‘70 HAHang Pe3yIbTATOB KOHTPOJILHOU pabOThI, KOPPEKIIUS OIMIMOOK H 1 H H H H |
71 ||lTonoxenne metaiuioB B [leproandeckoi cucTeMe XUMUYECKUX dJIeMEeHTOB. || 1

OCO0EHHOCTH CTPOSHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAILIIOB
72 ||O6mue (pusryeckre CBONCTBA METAIOB. [IpUMEeHeHNE METAIIOB B OBITY U 1

TEXHHUKE
‘73 HCHHaBLI MetaiioB. Koppo3ust Metanios H 1 H H H H ’
‘74 HPC]J_ICHI/IG 3aJa4 pa3IMYHbIX THIIOB H 1 H H H H ‘
75 ||DAeKTpOXUMHUYECKHH Psi HaNpsKeHu MeTaiioB. OOIMe crocoob! 1

HOJTyYCHHUS] METAJIIOB




Ne Tema ypoka KonudecTBo yacos | Jara OneKTpoHHbIE NU(POBLIE
w/ Bceero|| Konrponshsie || Ilpaktuueckue U3y qCHIA obpasoBaTeNbHEIe
padoThI padoThI pecypeel
76 ||OG6mas xapakrepuctuka MmetaiuioB [A-rpymms! [leproaindeckoi CHCTEMBI 1
XUMHAYECKUX dJIeMeHTOB. HaTpuii u kanuii: noiaydeHue, GpU3NUECKue U
XUMUYECKHE CBOICTBA, IPUMEHEHHE MPOCTHIX BEILECTB U UX COCIUHEHUI
77 ||O6wmas xapakrepuctuka MmetaiuioB [IA-rpymnmsl [lepuoaudeckoii cuctemMbl 1
XUMHAYECKHUX JIEMEHTOB. Maruuii 1 Kajblui: MoydeHue, pusndeckue u
XUMUYECKHE CBOICTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U X COCIMHEHUI
‘78 H}KéCTKOCTB BOJIBI U CITOCOOBI €€ yCTpaHeHUsI H 1 H H H H
‘79 HAJI}OMHHI/HZ: nojy4eHue, GU3NUECKIe 1 XUMHYECKHE CBOICTBA, HpI/IMeHeHI/ICH 1 H H H H
80 ||AM¢oTepHbIe CBOHCTBA OKCHA U TUAPOKCHIA AFOMHHUS, 1
TUIPOKCOKOMILICKCHI AJIFOMUHUS, UX IPUMEHEHHUE
‘81 HPCH_IGHI/IG 3a7a4 pa3IMYHbIX THIIOB H 1 H H H H
82 |[[IpakTuueckas padota Ne 7. PemieHue sKCIIepUMEHTAIBHBIX 33/1a4 110 TEME 1 1
"Mertauibl TIaBHBIX OArpymmn"
83 ||OG61mas xapakTepucTUKa MeTaIUIoB MoO04HBIX oarpy (B-rpymim) 1
IlepnoinyecKkoii CUCTEMBI XMUMUYECKUX 3JIEMEHTOB
84 ||dusnueckre U XMMUYECKUE CBOMCTBA XpOMa U €r0 COCAMHECHUH, NX 1
MIpUMEHEHNE
85 ||BakHelimme coemHeHUs Mapranna. [lepmanranat Kaims, ero 1
OKHCJIUTENIBHbIE CBOMCTBA
86 ||du3nueckre 1 XUMHYECKUE CBOICTBA XKeJle3a U ero COeANHEHUH. 1
ITony4yeHue u NpUMEHEHNE CIUIABOB JKEJEe3a
87 ||du3nueckre 1 XMMHYECKUE CBOMCTBA MU 1 €€ COSTMHEHNH, NX 1
MIpUMEHEHNE
88 ||du3nueckue 1 XMMHYECKUE CBOIMCTBA IMHKA M €r0 COSTMHEHHUH, NX 1
npuMeHeHue. [ 1IpoKCOKOMITIEKCH IMHKA
89 |[[IpakTuueckas padora Ne 8. PemeHue sKCriepuMEHTAIBHBIX 3314 110 TEMe 1 1
"MerTanisl mOOOYHBIX MOArpyHn”
‘90 HPC]J_ICHI/IG 3aJa4 pa3IMYHbIX THIIOB H 1 H H H H
‘91 HO6o6meHHe U CHCTEMATH3alMsl M3y4EHHOr0 MaTepuana 1o teme "Meramibr" ‘ 1 H H H H
S H |

‘92 HKOHTpOJ‘IBHaﬂ pabora o teme "MeTtaisr"




Ne Tema ypoka | KonudecTBo yacos | Jara OnexTpoHHbIE NU(POBBIE
w/ Bceero|| Konrponshsie || Ilpaktuueckue U3y qCHIA obpasoBaTeNbHEIe
padoThI padoThI pecypeel

‘93 HAHaJms PE3yJIbTaTOB KOHTPOJILHON pabOThI, KOPPEKIIHS OIIHOOK H 1 H “ H “ |
94 |[Postb XUMHHU B 00CCIICUCHUH YCTOMYMBOTO Pa3BUTHs uesoBedecTsa. [lonsatue|| 1

0 HAyYHBIX METOAX UCCIICAOBAHNS BEIIECCTB
95 ||HayuHble IPUHLHUIIBI OPraHU3AIMH XUMHUYECKOTO POU3BOICTBA. 1

[TpoMBIIIIEHHBIE CLIOCOOBI TIOTYYESHUS BKHEHIIINX BEIECTB
‘96 HXHMquCKoe 3arpsi3HEHUE OKPYIKAFOLICH CPE/Ibl U €r0 MOCICCTBHS H 1 H H H H ‘
‘97 HXI/IMI/IH ¥ 310pOBbE ueNoBeKa. JlekapcTBeHHbIE CPEICTBA H 1 H H H H ’
‘98 HXI/IMI/ISI nuiy. Portk XuMuM B 00ecrieueHUH THUIIEBOI 6€30MacHOCTH H 1 H H H H |
‘99 HKOCMCTI/I‘-ICCKI/IG U napproMepHbIe cpecTBa. beiToBas Xumus H 1 H H H H ‘
100 || Xumus B cTpouTenbcTBe. BaxkHeHIne CTpOUTEIbHbBIC U KOHCTPYKIIMOHHBIC 1

Martepuabl
‘101 HXI/IMI/ISI B CEITLCKOM X03siiicTBe. OpraHndyeckrue 1 MUHEepalibHbIe yI00OpeHuUs H 1 H H H H |
‘102 HCI/ICTeMaTI/BauHs[ 1 0000IIIeHNE 3HAHUI 10 TeMe H 1 H H H H ‘
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOIPAMME | 102 | 4 [ 8 | |
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