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IMosicuuTenbHAA 3aMHCKA

[Iporpamma 1Mo XuMHUM Ha YpOBHE CpemHero oOImero ooOpasoBaHusi pa3paboTaHaHa ocHOBe DexepanmbHOro 3akoHa oT 29.12.2012 Ne
273-@3 «O06 obpazoBanuu Poccuiickoit @eneparum», TpeOOBaHUH K pe3yIbTaTaM OCBOSHUS (pefiepanbHOi 00pa30BaTebHOM IPOTrpaMMBbl CPEIHETO
o6mero obpazosanusa(POII COO), npencrapineHHbIX B DenepaibHOM rocyaapcTBeHHOM o0pa3oBaTenbHoM cranaapte COO, ¢ yuérom Konuemnimu
MpENoJaBaHus y4aeOHOTO npeaMeTra «Xumusi» B 00pa3oBaTeIbHbIX OpraHu3aiusax Poccuiickoit denepaiuu, peaqn3yOIUX OCHOBHBIC
o0OpasoBaTebHBIC TPOTPaMMBbI, 1 OCHOBHBIX MOJOKeHUH «CTpareruu pa3BuTHs Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 10 2025 roma»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha YPOBHE YTITYOJIEHHOTO U3yUEHHUS 3aHUMAET BAXKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOT0 00pa3oBaHus yuyamniuxcs 10—11 kmaccos.
N3ydenne npenmMera, peaan3zyeMoe B yCIOBHIX AU HEepeHIUMPOBAHHOTO, MPOGUIHHOTO 00yUeHHs, IPU3BaHO 00ecreynTh 001e00pa30oBaTeNbHYI0 1
OOIIEKYIbTYPHYIO TIOATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO JUIsl aJanTaluyd UX K OBICTPO MEHSIOIIUMCS YCIOBUSM >KHU3HUB COLIMYME, a
TaKkKe IS MPOJOJKEHHUS] 00y4eHMsI B OpraHu3alusaX MpodecCHOHaIBLHOr0 00pa30BaHMsI, B KOTOPBIX XHUMHUS SIBISIETCS OJHOM W3 MPUOPUTETHBIX
JTUCIUTUINH.

B mporpamme mo XxuMuu HazHaueHHE MpeaMeTa «XUMHs MOJIydaeT MOJPOOHYI0 MHTEPHPETAMI0O B COOTBETCTBUU C OCHOBOIOJIATAOIIUMHU
nonoxenusmMu PI'OC COO o B3aMMOOOYCIOBICHHOCTH M€, COAep)KaHus, pe3ylbTaToB OOydeHHs W TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIIOTCS CJIEIYIOIINE BHIIOIHAEMbIE TPOrPaMMOii 10 XUMUN (HYHKIUU:

— uHG)OPMALMOHHO-METOIUYECKasl, peau3alns KOTopoil obecreyrBaeT MojiydeHrue NpeCTaBICHUs O LEesIX, COAepKaHuu, 001el cTpaTeruu
00y4YeHHsI, BOCIIUTAHMSI U PA3BUTHUS O0YJAIOLINXCS CPEACTBAMH MPEIMETa, U3Y4aeMOro B paMKaX KOHKPETHOTO MPOpUIIS;

— OPraHM3alMOHHO-INIAHUPYIOLIAsl, KOTOPas IPEeyCMaTPUBAET ONIPEACIICHHUE: IPUHIIUIIOB CTPYKTYPUPOBAHUS U I10CIEA0BATEIHOCTH U3YYEHUS

y4eOHOT0 MaTepualla, KOJIMYECTBEHHBIX U Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; MOAXOI0B K (POPMUPOBAHMIO COJEPKATEIHHONH OCHOBBI KOHTPOJIS H

OLIEHKH 00pa30BaTENIbHBIX JOCTHKEHUI 00Yy4arolIXcsl B paMKax UTOrOBOM aTTecTaluu B (hOpMe €IUHOI0 TOCYAaPCTBEHHOI0 9K3aMEHa 110 XUMHUH.
[Tporpamma 1i1st yriayOonEHHOTO U3y4eHUS XUMUU:

— YCTaHaBIMBAeT WHBapUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTelIbHOE IS U3YUEHHs B paMKax OTICNIbHBIX TpoQHIIeH, IpeaycMaTpuBaeT
pacrpenienieHue U CTPYKTYPHPOBAHUE €To MO KJIacCaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSM/pa3/iesiaM Kypca;

— 71aéT TpUMEpHOE paclpeseleHne y4yeOHOro BpEMEHH, PEKOMEHIYEMOTO I U3YYCHHSI OTAEIbHBIX TEM;

— mpejyiaraeT MPUMEPHYIO MOCIEI0BATeILHOCT H3YYCHHS Y4eOHOTO MaTepHuaia ¢ Y4ETOM JIOTHKH IMMOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3EH;

— 1aéT METOAMYECKYI0 MHTEPIPETALUIO LeNeld M 3a1auy M3Yy4YeHHUs IMpenMeTa Ha yriiyOJEHHOM ypOBHE C yYETOM COBPEMEHHBIX IPHOPUTETOB
B CHCTEME CpPEIHEro o0Iero oOpa3oBaHMs, COMEPKATEIHHON XapaKTEPUCTUKH TUTAHUPYEMBIX PE3ylIbTaTOB OCBOSHUS OCHOBHOW 00pa3oBaTEeNbHOM
MporpamMMBbl  CpeTHEro0 OO0Iero o0pa3oBaHUsl (JTMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaK)Ke C Y4ETOM OCHOBHBIX BHOB Y4eOHO-
TI03HABATENBHBIX JICHCTBHIA 00yUYarOIIErocs 0 OCBOCHUIO COJIEPKAHUS MTPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMSM B IIPOTrpaMMe 110 XUMHUH MIPETyCMOTPEHAIIPEEMCTBEHHOCTh C 00YYEHHEM XWMHUH Ha YPOBHE OCHOBHOTO OOIIETro



oOpazoBanus. 3a MpeeTaMi YCTAaHOBICHHON TPOrPaMMOM IO XUMHUHU 00513aTeIbHON (MHBAPHAHTHOM ) COCTABIIAIONICH COepKaHUs y4eOHOTo mpeaMeTa
«XuUMHs» OCTa€TCA BO3SMOKHOCTh BBIOOpa €ro BapUaTUBHON COCTAaBISIONIEH, KOTOpas JOJKHA OMNPEIeNAThCAB COOTBETCTBUU C HAIIPABICHUEM
KOHKPETHOTO MPOQHIIsi 00yUeHHUS.

B coorBerctBuM ¢  koHuentyanbHbIMH  monoxeHusMu  PI'OC  COOQOo Ha3HayeHHUHU MpEeAMETOB 0a30BOT0 M YIriayOJIEHHOTO yPOBHEH
B cucteMenudPpepeHIIMpPOBaHHOTO 00YUEHUS HAa YPOBHE CpeHEro oOiero oopa3oBaHus XUMHS Ha YpPOBHE YriayOJE€HHOTO W3y4YeHHUs HAMpaBJICH Ha
pean3alyio MPEeeMCTBEHHOCTHUC MOCIEIYIOIMIMM 3TAlloM IMOJIyY€HUs XUMUYECKOro o0pa3oBaHMs B paMKax HM3Y4YEHMs CHEIHMAIbHBIX €CTECTBEHHO-
HAYYHBIX U XMMHUYECKHX IMCUMIUIMH B By3aX M OPraHU3aLUAX CPeIHEro mnpodeccHoHanbHOro oOpa3zoBaHMsA. B 3TON CBSA3M u3yueHHE mpenMeTa
«XUMUS» OPUEHTUPOBAHO MMPEUMYILIECTBEHHO Ha PACIIMPEHUE U YTITyOIEHUETEeOPETHUECKOM U MPAKTUYECKON MOATOTOBKU 00yYaroImuXCsl, BRIOPABIINX
onpeAenéHHplii npoduiab 00ydeHHs, B TOM 4YHCIE C MEPCIEeKTHUBOM MOCIEAYIOUEro MOJIyYeHUs XUMUYECKOro oOpa3oBaHUS B OpraHU3aLUIX
npodeccuoHaibHOTO0 0o0pazoBaHus. Hapsimy ¢ atum, B cBete TpeboBanuiit ®PI'OC COO kx mimaHuUpyeMbIM pe3ysibTaTaM OCBOEHHUsS (deaepaibHOM
00pa3oBaTeNbHON MPOrPaMMBI CPEHETO 00ILIEro 00pa3oBaHus U3yUeHHE MpeaMeTa «XUMH» OPUECHTHPOBAHO TAK)KE Ha PEIICHUE 3a7ad BOCTIUTAHUS
U COLIMAJILHOTO Pa3BUTHUS O0ydaromuxcs, Ha (GOpMUPOBaHHE y HUX OOIIEHHTEIUICEKTYabHBIX YMEHUN, YMEHUN pallMOHAIM3AIMK y4eOHOro Tpyaa U
00001IEHHBIX CTIOCOOOB ACSITETLHOCTH, UMEIOUINX MEXIUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisromuMu npeaMeTa « XUMHUs» Ha YPOBHE YIITYOJNEHHOTO U3yUeHUS SBISIOTCS YIITyOnEHHbIe Kypehl — «Opranndeckas Xumus» u «Oo1as
U Heopranudeckasxumus». [lpu ornpenenennu moaxo10B K 0TOOPY U CTPYKTYPHOI OpraHM3aluy COJepPKaHUs ITUX KYPCOB B IIPOTrpaMMe 110 XUMHUH 3a
ocHoBy npuHATH nosiokeHuss PI'OC COO o paznuuusax 6a30BOTO U YIIyOJIEHHOTO YPOBHEH H3YUECHHS TIPEIMETA.

OcHoBy coaeprkanusi KypcoB «Oprannueckast XuMusi» U «O011as 1 HEOpraHN4eCKasXUMHUs» COCTABIIAET COBOKYIMHOCTh IPEIMETHBIX 3HAHHHA M
YMEHHM, OTHOCAUIMXCA K 0a30BOMY YpOBHIO W3YYEHHs IpeaMera. JTa cHUCTeMa 3HaHUM MOIydaeT omnpeiesiEHHOE TEOPETUUYECKOE AOMOTHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTD CYILIECTBEHHO 0ONMBIINIO00BEM (hakToNOrnueckoro mMarepuana. Tak, Ha yriiyOJ€HHOM YpOBHE U3YyU€HHUs IpeaMeTa
o0OecriedeHa BO3MOMKHOCTh 3HAUUTENBHOTO YBEJIWYEHUS O00bEMAa 3HAHUHO XMMUYECKUX 3JIEMEHTaX U CBOMCTBAaX MX COCAMHEHHM Ha OCHOBE
pacIIMpeHus U yriIyOJleHUs  NpPEACTaBICHUH O  CTPOCHMH  BEIIECTBA,  XMMHUYECKOW  CBS3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIIHid,
paccMaTpuUBaeMBbIX C TOYKH 3PEHUS XMMUYECKOH KWHETHKM M TEePMOJAMHAMHKH. M3ydyeHue mepuoaudeckoro 3akoHa u Ilepmonndeckoil cucremsbl
XUMHUYECKHX 3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUH aTOMa. XMMHUECKasi CBSI3b OOBIICHACTCS
C TOYKH 3pEHUS SHEPreTUUYEeCKUX U3MEHEHUH Npu €€ 00pa30BaHUU M Pa3pyIllIeHUH, a TAK)KE C TOUKU 3PEHUs MEXaHU3MOB e€ oOpa3oBanus. M3yuenue
TUIIOB PeaKIuil gonoHsAeTcs: GOPMUPOBAHUEM NPEACTABICHUIN 00 3JIEKTPOXMMHUECKUX MPOoLieccax U 3JEKTPOJIN3E PacIlylaBOB U PACTBOPOB BEILIECTB.
B kypce oprannueckoi XuMHH Py paCCMOTPEHUH PEaKLIMOHHON CITIOCOOHOCTH COEeIMHEHUH yIemsieTcsl 0co00e BHUMAaHHUE BOMpocaM 00 3JIEKTPOHHBIX
¢ dexTax, 0 B3aMMHOM BIUSHUU aTOMOBB MOJIEKYJIaX U MEXaHU3MaxX peaKIuil.

Ocoboe 3HaueHUE MMEET TO, YTO Ha COJACpKAHME KypCOB XUMHUH YITyOIEHHOTO YPOBHS M3Y4YEHHS Ui KIACCOB OINpPENEeNEHHOrO MpOopuiIs
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JOMOIHEHUH K 0011el cucTeMe IpeMETHBIX 3HaHUI ) OKa3bIBAIOTBIMSIHUE CMEXHBIE MTpeaMeThl. Tak,
HarpuMep, B COACPIKaHUH MPeaMeTa JUIsl KJIacCOB XMMUKO-(PH3UUECKOro npoduiis 00JbiIoe 3HaYeHue OyAyT UMETh 3JIEMEHTHI y4eOHOro MaTrepHuasia
no oOuieit xumuu. [1pu u3ydyenuu npeamera B JaHHOM Cilydae akLIeHT OyaeTc/eslad Ha OOIIHOCTh METOJOB MO3HAaHMSI, OOIIHOCTh 3aKOHOB M TEOPHUil
B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopusi (MOJIEKYJsipHas Teopus B (U3MKE), 3aKOHBl COXPAaHEHUS MAacChl U SHEPTUHU, 3aKOHbI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.

B 10 ke Bpems B coliepKaHUM MpeaMeTa sl KJIacCOB XUMHUKO-OMOJI0THYeCcKOro mpoduiist O0JIbIINNA yAETbHBIN Bec OyeT UMEeTh OpraHnyecKas



xuMug. B 3TOM cilydae mpenocTaBiseTcsi BOZMOXKHOCTh JJsi 0ojiee OOCTOSTETBHOIO PAacCMOTPEHMS XMMHUYECKOW OpraHu3alud KJIETKH  Kak
OMOJIOTMYECKON CUCTEMBI, B COCTAaB KOTOPOHM BXOZST,K IPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUAbI, OCIIKHU, YIII€BOAbI, HyKJICHHOBbIE
KHCJIOTHI U Apyrue. [Ipy 3TOM 3HaHUA 0 COCTaBe M CBOMCTBAX MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIY>)KAT OCHOBOM IUIS
U3y4EHHsI CYLIHOCTH MPOLECCOB (OTOCUHTE3A, IbIXaHUs, TUILEBAPEHUSL.

B nnane ¢popmMupoBaHus OCHOB Hay4yHOI'O MHUPOBO33PEHHMSI, OCBOEHUS OOLIEHAayYHBIX METOA0OB [TO3HAHUS U OIbITA IPAKTUYECKOIO IPUMEHEHUS
HAYYHBIX 3HAaHUM H3ydyeHHUE TMpenMeTa «XUMHs» Ha YIIyOJE€HHOM YpOBHE OCHOBAHO HA MEXIPEAMETHBIX CBA3SIX C YUCOHBIMH IPEIMETaMH,
BXOJISIIIMMH B COCTaB MPEAMETHBIX obnactel «EcTecTBeHHO-Hay4HbIE TpeaMeTh», «MaTtemaTuka u nHpopmaTuka» u «Pycckuil si3bIk U TUTEpATypay.

[Ipu u3yuennu yuebHOTro mipeameTa «XUMUs» Ha YIIIYOJIEHHOM YPOBHE TaKkKe, KaKHA YPOBHE OCHOBHOTO M CpeAHEro o01miero oopasoBanus (Ha
0a30BOM ypOBHE), 3a/1a4eil IEPBOCTENIEHHON 3HAYUMOCTH SIBJISIETCS (JOPMUPOBAHNE OCHOB HAYKH XMMHH KaK 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS,
IPAaKTUYECKON JEATEIIbHOCTH YEI0BEKa U OJHOTO U3 KOMIIOHEHTOB MMPOBOH KyJbTypbl. Perenue 3Toil 3a1aun Ha yriyOnEHHOM ypOBHE M3YyYEHUS
IIpeIMeTa MPEANoIaracT pealn3aluio TaKuX HeNen, KaK:

— (dopmupoBaHHe NMPEACTABICHUI: 0 MaTepUaIbHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUI MPUPOIbI, O MECTE XUMUU B
CHCTEME ECTECTBEHHBIX HayK M €€ Beaylled poiu B 00eCHeueHHH YCTOWYMBOIO Pa3BUTHS YEJOBEYECTBA: B PELICHHM IMPOOJEM 3KOJIOTMYECKOH,
HHEPTreTUYECKON 1 MUIIEeBON 0€30aCHOCTH, B Pa3BUTUH MEAULIMHBI, CO3JJaHUH HOBBIX MaT€pPHajoB, HOBbIX HICTOUHUKOB JHEPIUH, B OOECICUCHHUU
pAlMOHATILHOTO  MPUPOAOIOJIB30BAHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLIEH KyIbTyphl YEJIOBEKA, a TaKkKe dKOJIOTHYeCKHOOOCHOBAHHOTO
OTHOIICHUSI K CBOEMY 3[J0POBBIO U IPUPOJIHOM Cpene;

— OCBOCHHE CHCTEMBbl 3HAHUM, JEeXKallUX B OCHOBE XHMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYyYHOM KapTHUHBI MHpa: (yHAaMEHTATbHBIX
MOHSTHUM, 3aKOHOB U TEOPUM XUMHH, COBPEMEHHBIX MPEACTABICHUIN O CTPOCHMM BEILLECTBA HA PA3HBIX YPOBHSAX — @TOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJMOJICKYJIIPHOM, O TEPMOAMHAMHYECKAX M KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHHWS XUMHUYECKMX pEakLUd, O XHUMHUYECKOM DPaBHOBECHH,
pacTBOpax U AUCIEPCHBIX CUCTEMAaxX, 00 OOLIMX HAYYHBIX MPUHIMIIAXXUMHUECKOTO IPOU3BOJICTBA;

— (dopmupoBaHue Yy 00yJarOMUXCS 0CO3HAHHOTO TOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUH JJIs1 00BSCHEHUS KITFOUEBBIX
uaeld U mpoOiieM COBPEMEHHOW XMMHH, JUIsl OOBSCHEHHS W TMPOTHO3MPOBAHUS SIBICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPOIY; IPaMOTHOTO
petieHust mpo0JIeM, CBI3aHHBIX C XUMHUEH,IIPOTHO3UPOBAHUS, aHAIN3a M OIIEHKH C MO3HIINKI YKOJIOTHIECKON 0€301acHOCTH MOCIIEACTBUI OBITOBOM U
MPOU3BOJCTBEHHONW JESATENbHOCTH YEIOBEKa, CBA3aHHOWC XMMHUYECKUM MPOU3BOJCTBOM, UCTIOJIH30BAaHUEM U NEPEPabOTKON BEIIECTB;

— yriyOseHue IpeACTaBICHUN O HAYYHbIX METOAAX MO3HAHUS, HEOOXOAMMBIX JJIs IPUOOPETEHNUS YMEHUI OpUEHTHPOBATHCS B MUPE BELIECTB
u OGTJHCHGHI/I}IXI/IMI/I‘-IGCKI/IX HBHGHHﬁ, HMCIOIIUX MCECTO B IIPUPO/JIC, B HpaKTquCKOﬁ ACATCIIbHOCTHU U HOBCGHHGBHOﬁ JKU3HU.

B mnane peanu3zanyu nepBooYepeIHBIX BOCIIUTATEIBHBIX M PAa3BUBAIOMIMX (DYHKIMILIETIOCTHOM CHCTEMBI CpEIHEro o0miero oopa3oBaHus MpH
U3YYCHHUH TIpeaAMEeTa «XUMUS)
Ha yriayOaéHHOM ypoBHE 0COOYIO aKTYaabHOCTh MPHOOPETAIOT TAaKKE MU U 3a/1a4H,KaK:

— BOCIUTaHHE YOEXIEHHOCTH B IO3HABAEMOCTH SBJICHUH NPUPOABI, YBAXXECHHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPETHUECKUX H
NPUKIAJHBIX HCCIEeIOBAaHUNA B XUMUH, (HOPMUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIOPA3BUTHS HAYKH;

— Ppa3BUTHC MOTHUBAIIUU K O6yLICHI/IIO U ITO3HAaHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIOH CAMOBOCITMTAHUIO HAa OCHOBE YCBOCHHA O6H_ICLICJ'IOBCLICCKI/IX



IICHHOCTEI;

— pa3BHUTHE TIO3HABATEJILHBIX MHTEPECOB, MHTEIJICKTYAIBHBIX M TBOPUYECKUX CIOCOOHOCTEH oOydarommxcsi,  (opMupoBaHue y HHX
CO3HATEJIbHOTO OTHOILIEHUSK CaMOOOpPa30BAHUIO U HENPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO YCIEIIHOW MpodeccHnoHalbHON M 0OIIEeCTBEHHOM
NEeSITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSK CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

— ¢opMHpOBaHHE YMEHUI M HAaBBIKOB PA3yMHOTO IPUPOAONOIb30BAHUS, PA3BUTHE SKOJIOTUYECKOH KYIbTYpHI, NPUOOPETEHHE OINbITa
00I11eCTBEHHO-TIOJIE3HOHN 9KOJIOTUYECKOH 1eATEIIbHOCTH.
OO0r1iee YKciI0 YacoB, Ui U3y4eHUs] XMMUU Ha yriayoiaeHnHoM ypoBHe B 10 kiacce — 102 yaca — B roz, 3 yaca - B HeZIeIIo.

Conep:xxanue 00y4eHust

TeopeTnueckne 0CHOBBI OPraHUYeCKOl XUMHUH

[Ipenmer u 3HaUEHHE OPraHUYECKON XUMHUH, IPEACTABICHUE O MHOTOOOpa3ul OPraHMYECKUX COSIUHEHHMH.

DJEeKTPOHHOE CTPOEHHUE aTOMa yTiIepoia: OCHOBHOE U BO30YXIEHHOE COCTOSTHUS. BaleHTHBIE BO3MOXKHOCTH aToOMa yriepoja. XuMu4yeckast CBsI3b
B OPTaHUYECKUX COEAMHEHMsX. Turbl THOpUIU3aIlMi aTOMHBIX opOuTanieil yriepoaa. MexaHu3mbl 00pa3oBaHMs KOBAJICHTHOW CBs3U (OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIN). THUIbITIepeKphIBaHUS aTOMHBIX OpOUTANIECH, 0- U T-CBsi3u. OuHapHas, TBOWHAS U TpoiHas CBsa3b. CrocOOBI pa3pbiBa CBS3CH
B MOJICKyJaX oOpraHudeckux BeuiecTB. [loHsTHEO cBOOOJHOM pajukaiie, HyKiaeopuie 1 dJIeKTpoduie.

Teopust cTpoeHHsi OpraHMYecKux coeauHeHuit A.M. ByTiepoBa U COBpEMEHHbIE MPEACTABICHHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHHE TECOPUU
CTPOEHHUSI OPraHMYECKUX COeAMHEHHH. MoulekynspHble U CTPYKTypHbIe (hopMyibl. CTpyKTypHbIE (DOpPMYJbl pa3iIMYHBIX BHJOB: pPa3BEPHYyTas,
coKpalléHHasl, ckenerHas. M3omepus. Bunsl m3zoMmepuu: CTpyKTYpHas, NPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKTh B MOJEKYJIaX OpraHMYeCKUX
COCTMHCHUH (MHIYKTUBHBIN U ME30MEPHBINA d(DPEKTHI).

[IpencraBnenne o  KiIaccHpUKAMM  OpraHWdeckux  BemiecTB.  [loHsATHE O (QyHKIMOHANIBHOU rpyme. ['omonorus. ['omonoruueckue
psansl. Cucrematndeckas HoMeHkIaTypa opranndeckux coenunenuii (IUPAC) n TpuBuanbHble Ha3BaHUs OTAEIbHBIX IIPEACTaBUTENEH.

OcobeHHOCTH M KJTaCCH(PHKAIHS OPTaHNYECKUX peakuil. OKUCIUTEbHO- BOCCTAHOBUTENILHBIC PEAaKIMU B OPTraHUYECKON XUMUH.

JKCNepUMEeHTAJIbHbIE MeTObl H3y4YeHHs BellleCTB M UX NpeBpalleHui
OszHakomiieHHE ¢ 00pasllaMu OpraHMYECKUX BEIIECTB U MaTepHallaMU Ha WX OCHOBE,OMBITHI MO MPEBPANICHUIO OPTraHUYECKHX BEIIECTB MPHU
HarpeBaHuu (1iaBjieHue, oOyriIuBaHUE U TOPEHHE), KOHCTPYUPOBAaHUE MOJIETICH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YraeBogopoabl

Ankanpl. ['omonornueckwii psa ankaHoB, oOmas ¢opMmyiaa, HOMEHKIATypa U U30MepHsl. DICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT alIKaHOB, sp>-THOPUIN3alUs AaTOMHBIX opOuUTaseil yrieposaa, 6-cBsisb. Kongopmepol. DU3NUECKHECBORCTBA AJTKAHOB.

XUMHUYECKHE CBOMCTBA aJIKAHOB: PCakMu 3aMCUICHUA, U30MCPpU3AlU, ACTUAPUPOBAHNA, NUKIN3AlUH, nupoJjinisa, KpCKHHIA, ropcHus.
IIpeocmasnenueo mexanusme peakyuii paouKaibHO20 3aMeUeHUS.



Haxoxnenue B mpupoje. CriocoObl MojydyeHns U MPUMEHEHUE aIKaHOB.

Huknoankansl. O6mas ¢dopMyna, HOMEHKIaTypa W u3zoMmepusi. OCOOCHHOCTH CTPOEHUS M XMMHMYECKHX CBOMCTB MajbIX (LUKIIONPOIIAH,
IUKJIOO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAH, IIMKJIOTEKCaH) IUKIOaTKaHOB. CTIOCOOBI MOTyYeHUs U TPUMEHEHNE IUKJIOATKaHOB.

Ankensl. [oMonoruyeckuii psij ankeHos, o6mas GopMyia, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AJIKEHOB, Sp°-
ruOpuAN3aMIaTOMHBIX OpOUTaseil yriepona, o- u n-cBsizu. CTpyKTypHas U reoMeTpuueckas (Iiuc-TpaHc-) usomepusi. Puznyeckue cBOWCTBA aJIKEHOB.
XUMHYEeCKHE CBOWCTBA: peaKlMu IPUCOEANHEHNS, 3aMEIICHHSI B 0-ITOJIOKEHUE TIPU IBOMHOMN CBS3H, MOJMMEPHU3ALUHN U OKUCIeHUs. [Ipedcmasnenue o
Mexauuzme peakyuu 31ekmpoduivrnoco npucoeounerus. Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peakIIMK Ha IBOIHYIO CBsI3b. CIIOCOOBI MOTY4YECHHUS
U TIPUMEHEHUE aJIKeHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, M30JUPOBAHHBIE, Kymynuposannvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONMPSDKEHHBIX TUEHOB, 1,2- 1 1,4-npucoenuuenue. [lomumepusamnus conpsupkEHHBIX THeHOB. CrTOCOOBI OTYYSHUS U IPUMEHEHUE
QKA INCHOB.

Anxunbl. ['omonoruueckuit psa  ankuHOB, oOmas ¢opmysna, HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJ aJKHHOB, Sp-TUOpUAM3ALUS AaTOMHBIX opOuTaneit yriepoma. dusznyeckue CBOWCTBA AJIKHMHOB. XUMHUECKHME CBOMCTBA: pEaKIUH
IPUCOEANHEHHNS, TUMEPU3ALUU U TPUMEPHU3ALMH, OKUCIIEHNs. KHUCIIOTHBIE CBOMCTBA aJIKMHOB, HUMEIOIINX KOHIEBYIO TPOHHYIO CBsI3b. KauecTBeHHbIE
peaKIy Ha TPOHHYIO CBA3b. CIIOCOOBI MOTyYEHUS U TPUMEHEHHE AIKHHOB.

ApomaTHyeckue YrieBoJIOpoabl (apeHsl). ['omonoruyeckuii psa apeHoB, oOmias (Gopmyna, HOMEHKIATypa W H30MepHus. DJIEKTPOHHOE WU
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI OeH30a. [Ipasuio apomamuiuHocmu, npumepsl apomamudeckux coeounenui.@u3nyecke cBOMCTBA apeHOB.
XUMHUECKUE CBOWCTBA OEH301a M €r0 TOMOJIOTOB: PEaKIK 3aMeICHHsI B OEH30IbHOM KOJIBLIE U YIIIEBOIOPOIHOM paJuKale, peakluu NPUCOCTUHEHNS,
OKHCIICHHE TOMOJIOTOB OeH30a. [Ipedcmasnenue o mexanusmepeaxkyuti 21ekmpoduibioco 3amewenus. [Ipencraienue 00 OpHEHTUPYIOIEM ACHCTBUU
3aMecTuTeNnei B OCH30JIbHOM KOIIbIIE Ha MPUMEPE ANKWIBHBIX PAJAUKAIOB, KapOOKCHIBHOW, TUAPOKCUIBHOW, aMHUHO- M HHUTPOTPYIIBI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMCTB crtupona. [lonmumepuszanus crtuposna. CrnocoObl MOTyYeHUS M MPUMEHEHHE apOMaTHYeCKUX
YIJI€BOIOPOIOB.

[Tpuponnusrit ra3. [lomyraeie HedTssHBIE Ta3zbl. HedTh m €€ mpoucxoxkaenue. KameHHBIM yroias ¥ MpOAYyKTHl ero mepepadoTku. CrocoOb!
nepepadoTKu HEPTH: MEPErOHKa, KPEKUHT (TEPMUUYECKHH, KaTaTUTHICCKU ), pudopMuHT, mupoin3. [IpoaykTel nepepaboTku HEDTH, UX TPUMEHEHUE
B TIPOMBILIUIEHHOCTH U B OBITY.

I'enernueckas cBsI3b MEX1Y Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPO/IOB.

DJEeKTPOHHOE CTPOEHHE TalIOTeHIIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakuuu 3aMenieHus rajoreHa Ha TUIPOKCOTPYIINY, HUTPOTPYIIILY,
[UAHOTPYIIY, aMHUHOTPYIIITY.

JlericTBrE HA TAJIONEHITPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO pacTBOpa MIENOYH. B3auMoneCTBHE ~ AUTAJIOT€HAIKAHOB C  MAarHueM W LUHKOM.
Honamue o memannoopeanudeckux coeouHenusx. VICTOIb30BaHUE TaJOTCHIPOU3BOIHBIX YIIIEBOAOPOIOB B OBITY, TEXHHKE WU TPU CHHTE3E
OPraHUYECKHUX BEILECTB.

JKCNepUMEHTAJIbHbIE MeTObl H3yYeHHs BellleCTB M X NpeBpalleHui



W3yuenne (U3NYECKHX CBOWCTB YIJICBOAOPOAOB (PacTBOPUMOCTH), KadeCTBEHHBIX pEAKIUH YIJIEBOJOPOJIOB pPAa3IMYHBIX KJIACCOB
(oOeciBeunBaHne OPOMHOM WIJIM WMOIHOW BOJBI, PacTBOpa NMEpMaHTaHaTa KaJWs, B3aHMMOJCHCTBHE alleTHICHA C aMMHAYHBIM PAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOEe OOHapy)XEHHE YIjepoJa M BOJOPOJaB OPraHMYECKHUX BEIIECTBAX, MOJYUYCHHUE STUJICHA U U3YYCHHUE €r0 CBOMCTB,
O3HaKoMJIeHHE ¢ KoyuteKiusamu «HedTh» 1 «YTomb», ¢ 00pa3laMu ImiacTMacc, KaydyKOBH PE3HWHBI, MOJCIHPOBAHUE MOJIEKYJ YTICBOAOPOAOB H
TaJIOTEHITPOU3BOIHBIX YIIIEBOIOPOJIOB.

Kucaopoacoaep:xamme opranndeckue coeANHeHHU

[IpenensHble oqHOaTOMHBIE cIUPTHL. CTpoeHHEe MOJIEKyJ (Ha MpuMepe MeTaHojia u3TtaHona). ['omonormueckuii  psan, oOmas  ¢dopmyna,
u30MepUs, HOMEHKJaTypau Kiaccudukanus. Ou3nyecKkue CBOMCTBa MpeeIbHbIX OJHOATOMHBIX CIUPTOB. BogopogHbIE CBSI3U MEXKIY MOJIEKYIaMH
cnupTOB. XMMHUYECKHE CBOWCTBA: pPEaKIMM 3aMELICHUS, NeTUapaTalyd, OKHUCICHHS, B3aUMOJECHCTBHE C OPraHUYECKMMHU M HEOPraHMYeCKUMH
kucinotamMu. KauecTBeHHast peakuusi Ha OJHOATOMHbIE CHUPTHI. JIeficTBUE 3TaHONAa M MeTaHoJia Ha OpraHu3M 4denoBeka. CrocoObl MOMYYEHUS U
PUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢dupsl, HOMEHKIaTypa U wu3oMepus. OCOOEHHOCTH (UBUYECKUXU XUMHUECKUX CBOUCTB.

MHOroaroMHble CHUPTHI — STHJIEHTIUKONIb U TiHLepuH. Pu3ndeckre M XUMHUYECKHE CBOMCTBA: PEAKIMHM 3aMelleHUs, B3aUMOJIEUCTBUE C
OpraHMYECKUMU M HEOPraHMYEeCKUMM KHUCJIOTaMH, KaueCTBEHHAs peaklds Ha MHOTOATOMHBIE CHOUPTHL. [Ipedcmasnenue o Mmexawuzme peaxyuti
HyKeogunbHoco 3amewenus. JleficTBre Ha Oopranu3M yenoBeka. CriocoObl MOyuyeHus: U MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3aMMHOE BIIMSHUE THAPOKCOTPYNIBI W OEH30JBHOTO sipa. dusmueckue cBoicTBa ¢eHona. OcoOEHHOCTH
XUMUYECKHX CBOWCTB ¢eHoma. KadectBennbie peaknuu Ha ¢eHosn. ToxkcnuHocTh (enona. CrmocoObl TMONMydeHUss W NpPUMEHEHHE ¢eHoa.
®denondopManpaeruaHas cMoJa.

KapOoHunpHBIE COEMHEHUS — ANbACTUIBl M KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHMIBHOW rpymnmbl. ['oMoIorHueckue psasl allbJeruaoB U
KETOHOB, 0011as (hopMyiia, M30MepHUsl U HOMEHKJIaTypa. @U3nvecKrue CBOMCTBA albJIETU/I0B U KETOHOB. XMMUYECKHE CBOWCTBA aJIbJACTHIOB U KETOHOB!
peakiuu npucoenuHeHus. [lpeocmasgnenue o mexanuzme peakyuii Hykneo@puivho2o npucoeounenus. OKUCICHUE abJAETHI0B, KAYECTBEHHBIE PEAKIINN
Ha ajbaeruasl. CrocoObl MOMyYeHHs U IPUMEHEHUE aJIb/ICTHIOB U KETOHOB.

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHCIOTH. OCOOEHHOCTH CTPOCHHS MOJEKY1 KapOOHOBBIX KHCIOT. M30Mepus M HOMEHKJIATypa.
du3nuecKkue cBOMCTBa 0JHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KUCIOT. BomoponHbie CBSA3M MEXK Y MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKUE
CBOWCTBA: KHCJIOTHBIE CBOMCTBA, peakIys dTepUPUKANH, PEAKIUN C YYaCTHEM YIJIEBOJOPOIHOrO pajukana. OCOOCHHOCTH CBOWCTB MYypaBbUHOU
KUCTOTHI. [ToHSITHE O MPON3BOAHBIX KAPOOHOBBIX KHCIIOT — CIIOXKHBIX dPUPAX, AHSUOPUOAX, 2AN02eHAHSUOPUOAX, amuoax, Humpuiax. MHoroodpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB HEMpEAETbHBIX U aPOMATHUECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kucioT. IIpencraBureny BBICIIMX KapOOHOBBIX KHCIIOT: CTEAPUHOBAs, MaJbMHTHHOBAS, OJICUHOBAs, JIUHONEBAS, NUHONIEH08ds KUCIOTHL. CriocoObl
MOJIyYEHUs U MPUMEHEeHUe KapOOHOBBIX KHCIIOT.

Cnoxssie d¢upsl. ['oMonorudeckuii psja, odmas Gopmyna, u3oMepusi 1 HOMEHKJIaTypa. PU3NYECKHe U XMUMHUUYECKHE CBOWCTBA: THIPOJIU3 B
KHUCJION U IIEJIOYHOMCPELE.

Kupsr. Ctpoenue, ¢uznyeckne U XUMHUECKHE CBOMCTBA JKUPOB: THUAPOIU3 B KUCIOW U IIEIOYHOM cpene. OCOOEHHOCTH CBOMCTB )KUPOB,
COJIepKAIINX OCTATKU HEMPEASIIbHBIX )KUPHBIX KUCIOT. JKUPHI B IPUPOJIE.



Mpbiia Kak CONM BBICIIMX KapOOHOBBIX KHUCIOT, MX Motomiee aeiictBue. [lonstueo cuaTeTrnyecknx Moromux cpencreax (CMC).

OO6mrast xapakrtepucThka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, AHM-H MOJUcaxapujibl). MoHOCaXapuIasl: TI0K03a, GPYyKTO3a,
eanakmosa, pubosa, oezoxcupuboza. OU3nUecKue CBONCTBA U HaxOoxkjaeHHE B mpupojge. Dorocunres. Onmuueckas uzomepus. Konvuamo-yenuas
maymomepus Ha npumepe MOAeKYIbl 2I0KO3bl, NPoeKyuu Xeyopca, a- u -anomepnvl ei0K03bl. XAMUUECKUE CBOMCTBA TITIOKO3BI: PEAKIIUU C YIaCTHEM
CIIUPTOBBIX W AJIBICTUIHONW TPYIII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [IpumMeHeHne TIIroKo3bl, €€ 3HaUCHUE B KU3HEACITEIIPHOCTHOPTaHU3MA.
Hucaxapunpl: caxaposa, MajibT03a U Jlakmo3da. BoccTaHaBmuBaromye 1 HEBOCCTaHABIMBAOIINE nucaxapuasl. [ mapomms aucaxapuaoB. HaxoxaeHue B
npupojse u npuMeHenue. [lomucaxapuapl: Kpaxmall, TJIUKOT€H W Ieutrono3a. CTpoeHHEe MaKpOMOJEKYNT Kpaxmaya, TJIWKOT€HAa W IIEJUTIOJIO3HI.
du3nyecKue CBOMCTBAa Kpaxmaia UIEeJUTI0I03bl. XUMHUYECKME CBOWMCTBA KpaxMalla: THAPOJIW3, KAuyeCTBEHHAs pPeakIUsC UOJI0OM. XUMUYECKUE
CBOWCTBA LIEJUTIOJIO3bI: TUIPOIIH3, MOTYIeHHE d(DUPOB 1ETI0N03bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

JKCNepUMeHTATbHbIE METO/AbI H3YYeHH Sl BELIECTB U UX NpeBpalleH Uil

PacTBOpMMOCTE pa3nMyYHBIX CIUPTOB B BOJIE, B3AMMOJICHCTBHUE dTaHOIA C HATPHEM,OKUCIICHUE STUIIOBOTO CIIMPTA B abJACTH]l HA pACKAIEHHON
MEJTHOM TIPOBOJIOKE, OKHUCIICHUE ITHJIOBOTO CIIUPTA JUXPOMATOM Kajius (BO3MOYKHO HCIOJIb30BAaHWE BHJICOMATEPHAIOB), KQUeCTBEHHBIC PEaKIIMU Ha
anpaerunasl (¢ rugpokcunom quammuHcepedpa(l) u ruapokcugom meau(Il)), peakuus rnunepuna ¢ ruapokcuaom meau(ll), xmmmuueckue CcBoOWCTBa
pacTBopa YKCYCHOM KHUCIOTBI, B3aUMOJEUCTBUE
pactBopa TOKO3bl ¢ rujgpokcugom Mmeau(ll), B3auMopaeiicTBue Kpaxmaia ¢ MOJIOM,PEIICHUE SKCIEPUMEHTANbHBIX 3adad 1no TemaMm «CHUpThl U
dbenonb», «KapOoHOBBIE KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaeprkaiiue OpraHudeckue coeuHeHust

AMUHBI — OpraHMuYecKue MpPOU3BOAHBIE amMMmHaka. Knaccudukanuss aMHHOB: anudaTudyeckue M apoOMaTHYECKUe; NEpBUYHbBIC, BTOPUYHBIC U
TpetuuHbie. CTpoeHHE MOJIEKYII, 001as GopMyina, U3oMepusi, HOMCHKIIATypa U PU3nIecKue CBOMCTBA. XMMHUYECKOE CBOMCTBA a(PaTUYECKUX aMHUHOB:
OCHOBHBIE CBOMCTBA, aJJKUJIMPOBAHUE, B3AUMOJICHCTBHUE MEPBUYHBIX AMUHOB C A30TUCTOM KUCIOTOU. COJIM aJIKUJTAMMOHMSL.

AHWJIMH — TIPEACTaBUTENIh aMUHOB apoMarudeckoro psga. CTpoeHue aHWIMHA. B3anMHOE BIHMSHUE TPYINT aTOMOB B MOJICKYJIC aHUJIMHA.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakiiuu Ha aHWIWH. CrOCOOBI MONYYeHUsT U TPUMEHEHNEe aau(aTuueCKuX aMHHOB.
[Tonmyyenune aHUINHA U3 HUTPOOEH301a.

Awmunokucnotel. Homenknatypa u uzomepust. OTienpHbIe MPEACTaBUTENH (i-aMUHOKHUCIIOT: TJIUIWH, aTTaHUH, DeHUNANAHUH, CePUH, 2IVIMAMUHOBAS
Kucioma, iusut,yucmeur. Onmuyeckas uzomepus amunokuciom. D- u L-amunoxuciomol. Du3nueckue CBONCTBa AMUHOKHUCIOT. XMMUYECKUE CBOMCTBA
AMHHOKHUCIIOT KaK aM(pOTEPHBIXOPIraHUYECKUX COCTMHEHHUH, peaKilys MOJUKOHICHCAlluu, 00pa3oBaHue MENTHIHON CBsI3U. bruonornyeckoe 3HaueHue
aMUHOKHCIIOT. CHHTE3 U THAPOIU3 TIENTHIOB.

benku xak mpupoanble moiaumepsl. IlepBuyHas, BTOpUYHAS M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIU3,
JIeHaTypalysl, KayeCTBEHHbIE peaKU1 Ha OEIIKH.

Tlonamue 06 azomcooepaicawjux 2emepoyuriudeckux coeounenusax. Illupumuounosvie u nypunogsvie ocHoganus. Hykneunogvlie Kuciomsl: cocmas,
cmpoenueu 6Uon02u4ecKas poib.

JKCNepUMEHTAJIbHbIE MeTObl H3yYeHHs BellleCTB M X NpeBpalleHu i



PacTBopenue 0enKkoB B Bojie, IeHATypalus OeJIKOB P HarpeBaHUH, IIBETHbIEC peakLUK Ha OENKU, pelIeHre SKCIIepUMEHTAIbHBIX 3aa4 110 TeMaM
«A30TCcoepKallre OpraHuiueckue cCoeTMHeHus» u «Pacno3HaBanre OpraHnuecKuX COSAMHEHUIN.

Bbicokomos1eKyIsIpHBbIE COeIMHEeHUSI

OCHOBHBIE NOHSTHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINU, CPEIHSS
MoJeKyssipHas Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUI — MOJMMEpH3alus M NOJUKOHJeHcanus. [Ipedcmasgnenue o
cmepeopeyApHOCIU U HAOMONEKYIAPHOUCMPYKMYPe NOAUMEPOE, 3A8UCUMOCHb CEOUCME NOIUMEPOE OM UX MONEKVIAPHO20 U HAOMONEKVIAPHO20
CMPOeHUs.

HOJII/IMepHBIC MaTCpHraJIbl. ITimactmaccel (HOJII/IBTI/IJIGH, MOJIMIIPOITHJIICH, MOJIMBUHUIIXJIOPHU, MMOJIUCTHUPOJI, MNOJIMMCTUIIMCTAKPHJIIAT,
MOJIMKApOOHATHI, MOTUATIIICHTepedTanaT). Y Trim3aius u nepepadoTKa ImiacTHKa.
DnacToMepbl: HATYPAJIbHBIM KaydyK, CHHTETHYECKHE KayudyKH (0yTaJreHOBBIH, XJIOPONPEHOBBINH, H30TIPEHOBBIN) U cuiukoHbl. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IEPCTh, MENK), NCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KaIllPpOH U JIaBCaH).
[Tonumepsl crienuaabHOTO Ha3HaUYeHHs (Te(IJIOH, KeBIIap, JIEKTPOIPOBOIAIINE TTOJIMMEPHI, OMopa3iaraeMple TOJIUMEPHI).

JKCNepUMEHTAJIbHbIE MeTObl H3yYeHHs BellleCTB M X NpeBpalleHui
O3HakoMJIeHHE ¢ 00pasllaMy MPUPOTHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC, KaydyKOB, PEIICHHE SKCIEPUMEHTANbHBIX 3aJa4 M0 TeMe
«Pacno3HaBaHue miacTMacc UBOJIOKOH.

PacuétHble 3agaun

Haxoxnenne MoJIeKyJIsspHON (OPMYIIBI OPTAaHHUYECKOTO COSAMHEHUS MO MaCCOBBIMIOJNISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXJICHUE
MOJICKYJISIPHOM (POPMYIIBI OPTaHUYECKOT0 COSAMHEHUS 10 Macce (00bEMY) MPOAYKTOB CrOpaHHsL, 10 KOJIMYECTBY BEILIECTBA (Macce, 00bEMY) MPOIYKTOB
peaKIy W/WIA UCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (POpMyIBl OpPraHMYEecKOro BEIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WU
CIoco0O0B TOJIYYEHUS, OTIPEACTICHUE TOJIA BBIXOA MPOIYKTA PEAaKIUU OT TEOPETUIECCKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzarust MeXNpeIMETHBIX CBSI3€M NMPU W3YyYEHUW OpraHudYeckod XuMmHuuB 10 Kiacce OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK O0IHX
€CTECTBCHHO-HAYYHBIX MOHSATUH, TaK U MOHATHHA, TPUHSITHIX B OTACIHHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: SIBJICHUE, HAYYHBIH (aKT, THIOTE3a, TEOPHs, 3aKOH, aHAJN3, CHHTE3, KiacCupUKalus, HaOII0ICHNUE,
U3MEpEHHe, SKCIIEPUMEHT, MOJIEh, MOJCIMPOBAHHUE.

@dwuszuka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, YHEPTeTUIECKHIyPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHUE
BEIIIeCTBa, (PU3MYECKHIE BETUYHHBI, CIUHUIIBI U3MEPEHHSI, CKOPOCTh, YJHEPTHsI, Macca.

buonorusi: kierka, opraHusm, 3KOocHcTeMa, Ouocdepa, mMeTabONMM3M, HACIEICTBEHHOCTb, aBTOTPOGHBIA W TreTepoTpOdHBIN THI MHUTAHMUS,
OposxeHue, GOTOCUHTE3, IbIXaHUE, OCITKH, YTIICBOIbI, dKUPbI, HYKJICHHOBBIE KHCIOTHI, ()epPMEHTHI.

I'eorpacdus: mone3HpIe HCKOMAeMbIe, TOTUIHBO.

TexHosorus: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIlHOHATHHOIO MUTAHHS, MOIOIINE CPEICTBA, MAaTEPHANbl U3 MCKYCCTBEHHBIX M CHHTETHUYECKUX



BOJIOKOH.

[InanupyeMble pe3y/bTaThl 0CBOEHHS IPOrpaMMBbl 0 XMMHMHU HA YPOBHE cpeHero o001ero oopa3oBaHus

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUU C CHUCTEMHO-AECSATEIHLHOCTHBIM MOAXOJAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS NpeaMera «XUMUs Ha ypOBHE
cpenHero o0mero oOpa3oBaHUS BBIJACNIEHBI CIEAYIOUINE COCTABIAIONIME: OCO3HAHHWE OOYYaIOUIMMHCS POCCUHUCKON TPakJaHCKON HIEHTHUYHOCTH;
TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICNICHUIO; HATMYKE MOTUBALIMU K 00YYEHHIO; TOTOBHOCTH U CIIOCOOHOCTH 00Y4aIOIINUXCS
PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBENIPABUIAMHA U HOpMaMH MOBEIEHUS; HAIMYNE MMPAaBOCO3HAHUS, IKOJIOTUYECKON KYIbTYPhl; CHOCOOHOCTh
CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MIPeIMeTa « XUMUSD OTPaXaroT cPOPMUPOBAHHOCTH OTIBITA IO3HABATEIHHON M MPAKTUIECKON IEITETbHOCTH
oOyJarouxcs B Mpoliecce peann3auy 00pa3oBaTeIbHON JeTEIbHOCTH.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MTpeIMeTa « XUMUSD) OTpaxaroT cpOPMUPOBAHHOCTD OIbITA TIO3HABATEIHHON U MPAKTUYECKON 1EeITEIbHOCTH
00yJaromuxcst B Mpolecce pean3aliny 00pa3oBaTeIbHON AATEIFHOCTH, B TOM YHCJIE BYACTH:

1) rpaxaanckoro BOCIMTAHHUSA:

OCO3HaHMs 00YYAIOIMMHCS CBOUX KOHCTUTYIIMOHHBIX MIPAB M 00A3aHHOCTEH, yBaKEHUS K 3aKOHY U IIPABOIIOPSIKY;

HpeﬂCTaBHeHI/IH 0O COIMAIIBbHBIX HOpMaX n HpaBHHaX MCKIIMYHOCTHBIX 0THOH.I€HI/II>'IB KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JEATEILHOCTH IPU CO3JAHMU y4eOHBIX IPOEKTOB, PEIICHUM YYeOHBIX M MO3HABAaTENbHBIX 3a7ad,
BBITIOJIHCHUU XUMHUUYCCKUX BKCHepI/IMeHTOB;

CIOCOOHOCTH TOHMMATh M NPUHMMATh MOTHBBI, HAMEPEHHMS, JIOTMKY M apryMeHThl APYTMX NpH aHalIu3e pa3IMYHbIX BHJOB y4eOHOM
IeATEIbHOCTH;

2) naTpHOTHYECKOIr0 BOCIMTAHNS:

[IEHHOCTHOTO OTHOLIECHHUSI K UCTOPHYECKOMY M HAYYHOMY HACJIEMIO OTEYECTBEHHON XUMUM;

YB@KEHUS K POLIECCY TBOPYECTBA B 00JIACTH TEOPHHU M MPAKTHYECKOTO TIPUIOKEHUS XUMHUH, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJILTAT
JUIITETLHBIX HAOII0IeH|H, KPOTIOTIMBBIX SKCIIEPMMEHTAIBHBIX TOMCKOB, IIOCTOSHHOTO TPY/a YYEHBIX U PAKTUKOB;

MHTEpPECAa W IO3HABATENBHBIX MOTHBOB B MOJYYEHHH W IIOCIENYIONIEM aHAIM3¢ MH()OPMALUU O ITEPENOBBIX JOCTHKEHHMAX COBPEMEHHOM
OTE€YECTBEHHOM XUMUM;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO [TOBEACHMUS,

CIIOCOOHOCTH OLIEHWBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SBJICHHUSIMH,U IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBIH LICHHOCTH;



TOTOBHOCTU OLIEHHUBATh CBOE IIOBEJIECHHUE M IIOCTYIIKM CBOUX TOBApPHULICH C NMO3ULUNHPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS
IIOCJIEICTBU ITOCTYIIKOB;

4) popMupOBaHHS KYJIbTYPbI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOT0 M 0€301acHOro o0pas3a KU3HU, HEOOXOJUMOCTHOTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY
U TICHXUYECKOMY 3/I0POBBIO;

coOII0ICHUS TTPaBUII 0€301MacHOro 00paleHNs C BEIIECTBAMHU B OBITY, IOBCEIHEBHOW KU3HH, B TPYIOBOH EATEIBHOCTH;

MOHUMAaHUSI LIEHHOCTH MPaBUJI MHAUBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEJEHUSI B CUTYAIHMsIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU
JIIOIEH;

OCO3HAHUS MOCIEACTBUI U HEMPUITHSI BPEIHBIX MPUBBIUEK (YIIOTPEOICHUSIAIKOT OIS, HAPKOTUKOB, KypeHus);

5) Tpynosoro Bocnuranus:
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4€OHO-MCCIIEI0BATENLCKON IEATENLHOCTH,00IECTBEHHO TIOJIE3HOM, TBOPYECKOM M IPYTUX BHIAX
JEATEILHOCTH;
YCTAaHOBKM HA AKTHMBHOE Y4YacTHUE B PEIICHMU NPAKTHYECKUX 3a/ad COLMAIbHOMHAIPABICHHOCTH (B PAMKaX CBOETO KIACCa, IIKOJIBI);
MHTEpECa K IPAKTUYECKOMY H3YYEHUIO IIPO(ECCHI Pa3IMIHOTO PO, B TOM YMCIIEHA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHHMMI [0 XUMUM;
YB@KEHHS K TPYAY, JIOISIM TPYJa U PE3YIbTATaM TPYAOBOM JAEATEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaIbHOM TPAEKTOPHU
oOpa3oBaHwsl,

Oynymeit npodeccun u peanusanuyd COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YY4ETOM JMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 001IecTBa;

6) 3K0J10rHYECKOro BOCIIMTAHMS:

5KOJIOTUYECKH 1€1ECO0OPA3HOT0 OTHOIIEHHS K MPUPOJIE KaK HCTOYHUKY CYLIECTBOBAHUS KU3HHU Ha 3eMIIE;

IIOHUMaHUus FHOGaﬂBHOFO XapaKkTepa 3KOJIOTUICCKUX HpOGHeM, BJIMAHUA S3KOHOMUWYCCKUX MPOLIECCCOB HA COCTOAHHUC HpHpOHHOﬁ n COHI’IaﬂBHOﬁ
Cpebl;

OCO3HAHHUS HEOOXOIMMOCTH UCIIOJB30BAHMUS JOCTHKEHUI XUMHH JUIS PELICHUSBOTIPOCOB PALIMOHAIBHOTO TIPUPOJIONIONB30BAHHS;

AKTUBHOTO HEMPHUATUS JEHCTBUM, NPHUHOCSINMX BPEN OKPYKAIOUIEH TNPUPOJHOM Cpejle, YMEHHs MPOTHO3UPOBATH HEGIATONPHUSITHBIE
IKOJIOTUYECKHUE MOCIECTBUS MPEIAIPUHIMACMBIX JICUCTBHIA U MPEIOTBPAILATh UX;

HAJIMYHsI Pa3BUTOTO SKOJOTUYECKOTO MBIIUIEHHS, SKOJIOTHIECKON KYJIBTYPbI, OIBITA JEATEIBHOCTH YKOJOTHYECKOM HAMPABIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBATBLCS MU B MO3HABATENBHOM, KOMMYHUKATUBHOM U COLMATLHOMN MTPAKTHKE, CIOCOOHOCTH M yMEHHUSI AKTUBHO POTUBOCTOATE MEOIOTHH
xeMmopoouw;



7) HeHHOCTH HAYYHOTO TO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON NPAKTUKU;

NOHUMaHHMs CrielU(pUKN XMMHUU KaK HayKd, OCO3HaHMs €€ posid B (JOPMHUPOBAHUHU PALMOHAIBHOTO HAyYHOI'O  MBINUICHHUS,  CO3AAHUHU
LIEJIOCTHOTO  IPEJCTAaBICHHS 00 OKpYKaIOIIeM MUpE KaK O €AMHCTBE MPUPO/IBI U YEIOBEKA, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTU B 0C000M 3HAYMMOCTH XUMHHM JUII COBPEMEHHOW IUBMIIM3ALUU: B €€TYMAHUCTHUECKOM HAIpPABICHHOCTH M BaXXHOH pOJH B
CO3/IJaHMM HOBOM 0a3bl MaTepHalbHOW KYJIbTYpbl, B PEHICHUU IJIOOANBHBIX IPOOJEM YCTOWYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOH,
HHEPreTUYECKOH, MUIIEBOM U IKOJOTMUECKON O€3011aCHOCTH,B PAa3BUTUU MEIUIMHBI, 00ECIEUYEeHUN YCIOBUH YCIELIHOrO TpyJla M SKOJIOTHYECKU
KOM(DOPTHOM JKU3HH KaXKJIOTO WieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: NMOHUMAaHHs CYIIHOCTH METOJOB IO3HAHMS, HMCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIOJIb30BATh [10JIy4aeMbI€ 3HAHUS U1 aHau3a U OOBSCHEHUS SIBICHUH OKPYXKArOILEro MUPAa M MPOUCXOAALINXB HEM N3MEHEHHUH, YMEHHUS J1e/1aTh
00OCHOBAHHBIE 3aKIIOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS JAHHBIX C LIENbIO MOTYyYeHUS JOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITENBHO HCIIOJIb30BAaTh XUMUYECKHIE 3HAHUS JIJIsl PEIICHHsSI TPOOJIEM B pealibHBIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO, UCCIIEJ0BATENIBCKON NeSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO M caMOOOPa30BaHUIO,K AKTHBHOMY IIOJYYE€HHIO HOBBIX 3HAHUW MO XUMHUH B
COOTBETCTBHUH C )KMU3HEHHBIMU IOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSM Tpy/a B pa3InyHbIX chepax npodhecCHoHAIbHON AesITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMbl 10 XUMUHU Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHMs BKIIIOYAIOT:

3HaUYUMbIe 1T (DOPMHUPOBAHHUS MHPOBO33PECHHS OOYJAIONTUXCS MEXKIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIeHayYHbIe TTOHSATHSI,
OTpaKaroIIye IeI0OCTHOCTh HAYYHOU KapTUHBI MHpa U CTIeNU(UKY METOIOB ITO3HAHHMSI, HCITOJIb3YEMbBIXB €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
JHEprusi, sSBICHUE, TPOIECC, CHCTeMa, HAYYHBIH (PAaKT, MPHUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICJOBaHHE, HAOIIOJCHHE,
W3MEpEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE y4yeOHble JeiicTBUsA  (TO3HABaTEeNbHBIE, KOMMYHHUKATHBHBIC, pETyJIsTHUBHBIE), oOecneunBaiomme (HopMupoBaHue
(GYHKIIMOHATLHON TPAMOTHOCTH U COITMAILHON KOMITETCHIIMU 00yJarOIIuXCs;

CIOCOOHOCTh O0YYarOIIUXCS MCIOJIh30BATh OCBOCHHBIC MEXKIUCIMILTMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS M YHUBEPCAJbHBIC Y4eOHBIC
JCeWCTBUS B TI03HABAaTENbHOW M COIMAIBHOW MpaKTHKe. MeTanpeaMeTHbIe pe3yibTaThl OTPa)KaloT OBJAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JCHCTBHSIMH.

ITo3HaBaTe/IbHbIe YHUBEpPCAJbHbIC Y4eOHbIe IeiicTBHS



Ba3oBble JJornyeckue 1eicCTBUA:

CaMOCTOSITENLHO (OPMYITUPOBATH U AKTyaTHU3UPOBATH MPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

ONpENENATh LeNU IeATebHOCTH, 3a/1aBasi apaMeTpPbl U KPUTEPUH UX JTOCTHXKEHUS,COOTHOCUTh PE3YJIbTaThl JACSITEIIbHOCTUA C MOCTaBICHHBIMU
LCISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUW MPUEMBI JJOTMUYECKOTO MBIIIJIEHUS: BBIACIAThXapaKTepHbIC MPU3HAKU MOHSATUM M YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIOIH30BATHCOOTBETCTBYIOIIUE MMOHATHUS 11 O0BSICHEHUS OTJCIbHBIX (DaKTOB U SIBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH TSI KIacCU(PUKAIIUU BEIIECTB U XMMHUYECKUX PEAKITU;

yCTaHaBIUBATh IPUYUHHO-CJIEJICTBEHHBIC CBA3M MEXKIY H3yYa€MbIMHU SIBJICHUSIMU;, CTPOUTH JIOTMUYECKUE PACCYKIEHUS (MHAYKTHUBHBIE,

JNeAyKTUBHBIE, TI0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHUAX, (JOPMYIIHMPOBATH BHIBOJIBI M 3aKJIFOUCHHUSI;

MPUMEHSITH B POIIECCE MMO3HAHUS HCIIOIb3yEMbIE B XHMHH CHMBOJIUYECKHE (3HAKOBBIC) MOJIEIH, IPEOOPa30BBIBATH MOCILHBIC TIPEICTABICHUS
— XUMUYECKU 3HAK(CUMBOJ) 3JIEMEHTa, XMMHUYecKass (opMmysia, ypaBHEHHE XUMHUYECKOW pEaKIMH — MPHU PEIICHUH YIeOHBIX TO3HABATEIIBHBIX 1
MPAaKTUYECKUX 3a/a4, MNPUMEHATh HAa3BAHHBIEC MOJCIIbHBIE TPEACTABICHUS [JI1 BBISBICHHUS XapaKTEPHBIX MNPU3HAKOB HM3Y4aE€MbIX BEIIECTB HU
XUMUYECKUX PEAKLUN.

Bba3oBble uccieroBarenbcKkue 1eHCTBUA:

BJIAJICTh OCHOBAaMH METOJIOB HAyYHOTO IO3HAHHUS BEIIECTB M XWMHYECKUX peaKIuii; GopMyIHpOBaTh LEIM M 33Ja4d HCCIEeIOBaHMA,

HCIIOJIb30BaTh MOCTABICHHBIC
U CaMOCTOSATENbHO C(HOPMYIHPOBAHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JJs (DOPMUPOBAHHS TUIIOTE3BI MO IPOBEpPKE
IIPaBHWJIBHOCTH BBICKA3BIBAEMBIX CYKICHUM;

BJIAJICTh HABBIKAMH CaMOCTOSATEJILHOTO INIAHUPOBAHUS U IPOBEACHUS YUEHUYECKUXAKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOIOATh 3a
XOZIOM IIpoLecca, CaMOCTOATENBHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyJIHpOoBaTh OOOOLIEHHS M BBIBOABI OTHOCHUTEJIBHO JOCTOBEPHOCTU
Pe3yabTaTOB UCCIIEOBAHNUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

proOpeTaTh ONBIT YUEHHUECKOM UCCIIE0BATENIECKOM U IPOEKTHOM AESTETLHOCTH,IPOSBISITH CIIOCOOHOCTD M TOTOBHOCTH K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELICHUANIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHBIX METOJOB [IO3HAHUS.

Padota c undopmanueii:
OpPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX MHPOpPMaLWU (HAYYHO-TIOMYJSIpHAS JUTepaTypa XWUMHUYECKOTO COAEp)KaHUs, CIPABOYHBIC
nocobusi, pecypcol MaTEpHETA),

aHAJIM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BUIOB U (JOPM MPECTABICHUS, KDUTUUECKU OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;
(bopMyIUpOBaTh 3aMpPOCHl U MPUMEHSATH Pa3IMYHbIE METOBI IPU MOUCKE U 0TOOpe MHPOpPMAINK, HEOOXOIUMON IS BBIMOIHEHHS YUeOHBIX
3a7a4 ONpPEAEIEHHOrO TUIIA;



pUOOPETATh ONBIT NCIOIB30BaHNs HH()OPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH M Pa3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeACTaBICHUS HH(POPMAIIMU (CXeMBbI, TpaQUKH, IUuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4ECTBE CPENICTBA MpH padoTe ¢ XMMUYECKON MH(OpMAIMel: TPUMEHITh MEXIIpeIMETHbIE ((PU3NUecKue U
MaTeMaTU4eCKHe) 3HAKH UCUMBOJIBI, (POPMYIIbI, a00peBHATYPhI, HOMEHKIJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHMBOJIMYCCKHUEC CPEACTBA HATTIATHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaJbHble YUeOHbIe JeHCTBHS:

3aJaBaTh BONPOCHI 1O CYIIECTBY OOCYXKJZaeMOW TeMbl B XOJ€ [UAJIOTa W/WIN JTUCKYCCHH, BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOU
IIPEIOKEHUS] OTHOCUTEIBHO BBIIIOJHEHUS IPEUI0KEHHOH 3ajaun;

BBICTYIIATh C IPE3EHTALIEN PE3yIbTAaTOB I03HABATEIBHOM AESITEIBHOCTH, TOJYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPU
BBITIOJTHEHUN XMUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peald3alid y4eOHOTO
MPOeKTa, U (QOPMYIMPOBATH BBIBOJBI MO Pe3yJibTaTaM MPOBEAEHHBIX UCCIEI0BAaHUIN MYyTEM COTJIACOBAHUS MO3UIMI B X0/ 00CyX1eHus 1 oOMeHa
MHEHMSIMU.

PeryasiTuBHbIe YHMBepcaJlbHble y4eOHbIe NelCTBUS

CaMOCTOSITENIPHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENIBHYIO JIEATEIBHOCTD, ONpENess e€ Leau U 3aa4l, KOHTPOJIUPOBATh U MO
Mepe HEOOXOTUMOCTH KOPPEKTHUPOBATH MPEAaraeMblil alropuT™M IeHCTBUN MPHU BBHITOJIHEHUNYUEOHBIX U MCCIEIOBAaTENbCKUX 3a/ay, BBIOUPAThH
HaubOosee 3(PPEeKTUBHBIN COCOO UX PElIeHUs ¢ YIETOM MOJMyUYEHHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaKLUsIX;

OCYLIECTBIISAITh ~ CAMOKOHTPOJb  JEATEIBbHOCTM HAa OCHOBE CaMOAaHAJIN3a U CAMOOLICHKHU.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS IIPOrpaMMbl o XMMHHU Ha YTIyOJIEHHOM YPOBHE HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHMs BKIIOYAIOT crienupuyeckue Uis y4eOHOro mnpenMera «XUMUsS» HaydHble 3HAHMUSA, YMEHHS M CIOCOOBI NEHCTBUH 1O OCBOCHHMIO,
MHTEpIIpETAlMM U IPeoOpa30BaHUIO0 3HAHUN, BUbl ACSITEILHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUHN B Pa3IUYHBIX YUEOHBIX
CUTyallUsiX, a TakKe B peaJlbHbIX JKU3HEHHBIX CHUTyallUsX, CBA3AHHBIXC XMMHEW. B mporpaMMe mo XMMHM IpPEIMETHBIE PE3YJIbTaThI
MIPEACTABJICHBI IO TOAaM U3Y4YECHHUS.

IIpenmeTHble pe3yJibTaThl

[IpenMeTrHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHudeckasi XMMUs) OTPaKaloT: COPMHUPOBAHHOCTh TPEJCTABICHUNA: O MECTE U 3HAYCHHUH
OPraHUYeCKOW XUMHH
B CHCTEME ECTECTBEHHbIX HayK M €€ poiliu B 0OecleyeHUH YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYECTBA B PEUICHUH MPOOJIEM 3KOJIOTUYECKOM,
SHEPreTHYECKOM U MUILEBOI 0€30MacHOCTH, B PAa3BUTUN MEIUIIMHBL, CO3/TaHUU HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHUKOB JHEPruM, B 0OecleYeHUH



palMOHaIBLHOTO  MPUPOJOTNOIH30BaHUS, B POPMUPOBAHUN MUPOBO33PEHHS U 00IIEH KYIbTYphl YeJIOBEKa, a TAK)KE SKOJOTHYECKHOOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U IPUPOIHON CpEE;

BJIQJICHUE CHCTEMON XUMUYECKUX 3HAHUI, KOTOPasi BKIKOYAET: OCHOBOIIONATAIOIIMENIOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, A/IpO U 3JIEKTPOHHAs
o0osouka aToma, s-, p-, d-aTOMHBIE OPOUTAIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOPHUAM3AIs aTOMHBIX OpOUTaseii, HOH, MOJIEKYJa,
BaJICHTHOCTH, AJIEKTPOOTPHUIATETLHOCTh, CTENIEHLOKUCICHHSI, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAST Macca, MOJIAPHBIA 00BEM, YTIEpOJIHBINCKETET,
(GyHKIIMOHANBHAS TPYINA, paauKall, CTPYKTypHble QopMynsl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEIETHBIC), HM30MEpHUS CTPYKTypHas U
IIPOCTPAHCTBEHHAsA (T€OMeTpUYECcKas, onmuyeckas), N30Mepbl, TOMOJIOITMUYECKUN PsiZl, TOMOJIOTH, YIJI€BOIOPOAbI, KUCIOPOA- U a30TCOAEpIKaIINE
OpPraHUYECKUE COEIMHEHUS, MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHHS; TEOPUH, 3aKOHBI (IEPUOANYECKUN 3aKOH
J.1. MenneneeBa, Teopus CTpOeHUs opraHumdeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHMsI MaccChl BEIIECTB, 3aKOH COXPAaHEHUS H
MPEBpAIICHUS SHEPTUU MPU XUMHUECKUX PEAKLUSX ), 3AKOHOMEPHOCTH, CHMBOJIMYECKUISA3BIK XUMUU, MUPOBO33PEHUYECKHE 3HAHMS, JIEIKAIIHE B OCHOBE
MMOHUMAHUSI MPUUYMHHOCTUH CUCTEMHOCTH XMMUYECKHUX SIBICHHM; MPEJCTABICHUS O MEXaHU3MaX XUMUYECKUXPEAKIUN, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs,0 B3aUMHOM BJIMSIHUM aTOMOB M TPYINI aTOMOB B MOJIEKYJIaX (MHIYKTHUBHBIA U ME30MEpPHBIN
a¢dektol, opuentantel | u Il poma); ¢axTomornyeckue CBEIEHUS O CBOMCTBAX, COCTaBE, NOMYyUYEHUHU U 0€30MACHOM HCIIOIH30BAaHUH BAKHEUIITNX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHHOCTH YEIOBEKA, OOIMUX HAYYHBIX MPUHIIUIAX XUMUYECKOTO MPOU3BOJICTBA (HA MMPUMEpE
MIPOM3BOJICTBA METAHOJA, IEpPepabOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHUM. BBISBIATh XapaKTEpHbIE MPU3HAKU TOHSATUM, YCTaHABIMBATH ux B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHSATHUS IIPU ONMCAHUM COCTaBA, CTPOCHMS U CBOMCTB OPraHUYECKUX COEINHEHHI;

c(hOpMUPOBAHHOCTh YMEHUH.

UCIIOJIb30BaTh XMMHUUYECKYIO CHMBOJIMKY JUJII COCTaBIEHHUS MOJCKYJSIPHBIXU CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX)
(bopMyI1 OpraHMYECKUX BEIIECTB;

COCTABJISITh YPABHEHUS XHMHMUYECKUX PEAKLUUN M PACKPbIBATh MX CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO

OanaHca 3TUX peaklMii, peakuii HOHHOTO OOMEHa IyTEM COCTABJICHUS MX TMOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTaBIMBAaTh MOJEIN MOJIEKYJl OPraHWYECKUX BEIIECTB Ul WIIKOCTPALUU UX XMMHUYECKOTO M POCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHM: YCTAHABJIMBATh IPHHAUICKHOCTh H3YYCHHBIX OPraHMYECKUX BELIECTB IO WX COCTaBy U CTPOCHHIO K
onpeAenEéHHOMY KJIacCy/TpyIIe COeNUHEHUH, dasams WM Ha3BaHus 1o cuctematndeckoir HomeHknatype (IUPAC) u npusooums TpuBUANBbHBIE
HA3BaHUS JUIs OTJIENBHBIX MPEICTaBUTEICH OPraHNnYEeCKUX BEIECTB (3TUJICH, alleTUIICH, TOJIYOJ, TIUIEPUH, STHUICHIIIUKOIb, (PeHOI, (POpMalIbICTH I,
alleTalnbJern], alleTOH, MypaBbUHAsl KUCJIOTA, YKCYCHasl KUCIIOTa, CTEAPUHOBAsL, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI, TJIMIVH, aJlaHUH, MaJIbTO3a,
bpyKTO3a, aHUJIUH, TUBHUHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BUJ XUMUUYECKON CBSA3HM B OPraHUYECKUX COCAMHEHUSX (KOBAJCHTHAs U MOHHAS CBS3b, G- U T-CBS3b,
BOJOPOJHAs CBS3b);



c(OpPMHPOBAHHOCTb YMEHUS IPUMEHSATH MTOJIOKEHHSI TEOPUHU CTPOCHUS OpraHnyecKux BemiecTB A.M. ByTiepoBa 11t 00bsCHEHHs 3aBUCIMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NICCKUE U XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJICTABUTEIICH Pa3THIHBIX
KJIACCOB OPTraHUYECKHUX BEUIECTB: AIKAHOB, IIMKJIOATKAHOB, aJTKEHOB, alIKaJUECHOB, aJIKWHOB, APOMATUYECKUX YTIIEBOJIOPOIOB, CIUPTOB, AJIbJICTHJIOB,
KETOHOB, KAPOOHOBBIX KUCIIOT, TPOCTHIX M CIOKHBIX 3(QHUPOB, )KUPOB, HUITPOCOSAMHEHU U AMUHOB, aMHUHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, IU- U
HOJII/IC&XB.pI/II[OB), HIUTIOCTPUPOBATH TCHCTUUYCCKYIO CBA3b MCIKIY HUMHU YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHHﬁC
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hopMyI;

c(OpPMUPOBAHHOCTh YMEHHS MOATBEPXKAAaTh HA KOHKPETHBIX MPUMEpPax XapakTep 3aBHCHUMOCTH PEAKIMOHHOW CIOCOOHOCTH OpPTaHHYECKUX
COG,Z[I/IHGHI/Iﬁ OT KPaTHOCTHU U THUIIA KOBAJICHTHOH CBA3U (G- u TE-CB}I3I/I), B3aMMHOTI'O BJIMIHUA ATOMOB U I'PYIIII ATOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HCTOYHUKH YTJIEBOJOPOIHOTO CHIPhs (HE(PTh, MPUPOAHBIA Ta3, Yrojib), CIHOCOOBI €ro
nepepadOTKH U MPAKTHIECKOE TPUMEHEHHE TIPOTYKTOB TIepepadOTKH;

C(l)OpMI/IpOBaHHOCTI: BJIAACHU S CHUCTEMOH 3HAHUU O CCTCCTBCHHO-HAYYHbIX MCTONAXIIO3HAHUA — HaGHIO,Z[eHI/II/I, HN3MCPCHUU, MOACIINPOBAHUMU,
9KCIICPUMCHTC (peaanOM n MBICJIGHHOM) U YMCHUS NIPUMCHATDL 3TU 3HAHUA,

C(l)OpMI/IpOBaHHOCTI: YMCHUA NPUMCHATL OCHOBHBIC OIICpallU MBICIUTEIbHON ACATCIIbBHOCTU — aHaJIM3 U CHUHTC3, CPABHCHUC, 0606H_IGHI/IG,
CHCTEMATH3aIINIO, BBISBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl H3yUCHHUSI CBOWCTB BEIIECTB M XMMHUYECKHIX PEaKITHii;

C(l)OpMI/IpOBaHHOCTI: yMeHI/II\/'I BBIABJIISAATH B3aNMOCBA3b XUMHNYCCKUX 3HAHUNC NOHITUIMU U MNpEACTAaBJICHUAMU JPYTIUX CCTCCTBCHHO-
HAayYYHBIX NPEAMCTOB JIA 60)166 OCO3HAHHOI'0 NMOHUMAHUA CYHIHOCTH MATCPpHUAJIBHOIO CAWMHCTBA MHpPA, HCIIOJB30BATh CHCTCMHBLIC 3HAHHUA I10
OpPTaHUYeCKOW XUMHH JJIs1 OOBSICHEHHS U IPOTHO3MPOBAHHUS SIBJICHUHN, HMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHUHU. TPOBOIAMTH PACUYETHI MO XMUMHUYECKHM (POopMyliaM M ypaBHEHHSM XMMHUYECKHX PEAaKIUH C MCIOJb30BaHUEM
¢bu3nveckux BeIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacUYETHI 1O
HAXOXKJICHUIO XUMHUYECKOH (OpMYJIbl BEIIeCTBA MO W3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHX DIIEMEHTOB, MPOJYKTaM CTOpaHUs, TUIOTHOCTH
ra3000pa3HBIX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3MPOBATh, AHAIM3UPOBATH M  OLEHUBATHC MO3HMIMK IKOJOTHUECKOW OE30MACHOCTH IMOCIEICTBUS
OBITOBOI W MPOU3BOICTBEHHOW JICATEIIEHOCTH YEIOBEKa, CBSA3aHHOM € MepepabOTKO BEMIECTB, UCIIOIB30BATh MOMYYCHHBIC 3HAHUS JUISI TPUHSTHUS
TPaMOTHBIX PEIICHHUH MTPOOJIEM B CUTYaIUX, CBI3aHHBIX C XUMHCH;

c(OPMHUPOBAHHOCTh YMEHHI. CaMOCTOSTEIBHO IUIAHWPOBATh W IMPOBOAUTH XUMHUYECKHH DKCIEPUMEHT (IOJyYCHHWE W HM3yUYCHHE CBOMCTB
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIC PEAKIIMH YTIJIEBOJOPOIOB PA3IUYHBIX KJIACCOB M KHCIOPOACOACPIKAIINX OPTraHNYECKHUX BEIIECTB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 [0 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJIGHHEM TMpaBWiI 0e30macHOro oOpallieHus C BEIIeCTBAMHU
u JabopaTopHbIM OO0OpyAOBaHUEM, (OPMYIHPOBATh IEJIb HCCIEAOBAHU, IPEACTABIATh B PA3NUYHON (opMe pe3ynbTaThl 3KCIEPHMEHTA,
AHAJIU3UPOBATH U OLCHUBATDH UX JOCTOBCPHOCTD,

c(OPMHPOBAHHOCTb YMEHHIA:



CO6JIIOI[aTI: npaBujia 3SKOJOTMYCCKU uenecoo6pa3H0ro IHOBCACHUA B 6I>ITy1/I pr,[[OBOﬁ ACATCIIBHOCTH B LCIAX COXPAHCHUA CBOCTO
310pOBbs, OKPYKAIOIIEH MPUPOTHON CPEIbI U TOCTHXKEHUA €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCMYECKOTO JIEUCTBUS Ha HUBBbIE OPTaHU3MbI ONPeIEIEHHBIX OPIraHUYECKUX BEIIECTB, IOHUMAsi CMBICIT TTOKa3aTeNs
[JIK;

AQHAIM3UPOBATh 1I€JIECOOOPAa3HOCTh MPUMEHEHHS OPraHWYEeCKUX  BEIIECTBB MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOILEHUS
PHUCK-TIONIB3a;

c(OpMHUPOBAHHOCTh YMEHHUH. OCYIIECTBIATH LIeJICHANPABICHHBI MOUCK XUMHYECKOH MHQOpPMAIMK B Pa3IMYHBIX HCTOUYHUKAX (HAy4dyHas U
yueOHO-HayuyHas JIUTepaTypa, CpeacTBa MaccoBoil uHGopmanuu, UHTepHeT U apyrue), KpUTUUECKU aHAIU3UPO8ams XUMUUYECKYI0 HHGOpPMAIHIO,
nepepabamuiéams €€ W UCNONb308aMbB COOTBETCTBHUHU C MIOCTABJICHHON yueOHOU 3amaueii.

TemaTnuyeckoe NIaHUPOBaHUE

Ne | HammeHOBaHUe pa3/iesioB M TeM KosanuecTtBo 4acoB JuiekTpoHHbBIE (HU(pPOBBIE) 00pa30oBaTeIbHbIE PECYPCHI
/I | IPOrpaMmal BCEIr0 | KOHTPOJIBHBIX | MPAKTHYECKUX
padoT padoT
1 TeopeTn4eckne 0CHOBBI OPraHNYeCKOM 8
XHMHH H
M
H
'
']
B
2 YrjieBoaopoasl 35 2 1
2.1.IlpenensHBICYTIICBOIOPOBI —ATKAHBI, 5 H
IIMKJIOAJIKAHBI M
2.2. HenpenenbHbIE YIIIEBOIOPOABIL: 14 R
QJIKCHBI, AJIKA/INCHBI, AJIKHHBI 7
2.3. ApOMaTHHEeCKHE YTTIEBO0POABI 8 Bittp://school-collection.edu.ru/catalog/
(apens1) K
2.4. IlpuponHbIe HICTOUHUKU B
YIJIEBOIOPOJIOB U MX mepepadoTKa 4
25, 4 B
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COBPEMEHHOE Pa3BUTHUE U 3HaUEHUE. MOJIEKYIISIpHBIE U CTPYKTYpPHbBIE
dbopMyJIBL: pa3BepHYTast, COKpalieHHas1, ckenerHas. [lepBuunbrit
uHcTpykTax 1o Th. JJaboparopusiit onbiT Nel. MonenupoBaHue
MOJIEKYJI OpPTaHUYECKHUX BEIIECTB

N3omepus. Buasl nsoMmepun: CTpyKTypHas, IPOCTPAHCTBEHHAS.

TectupoBanue;

OnexkTpoHHbIE 3()(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COSTUHEHUI.
WHayKTUBHBIN U ME30MEpPHBINH 2P PeKTHI

YcTHBI onpoc;

[TonsiTe o GpyHKIMOHABEHOM rpy1ie. ['omonorus.I omonoruveckue
psabl. Homenknatypa opranndeckux coenHeHnin. Oco6eHHOCTH U
KJ1acCU(UKaLMs OPraHUYECKUX peaKInii

Tectuposanue;

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKku B OpFaHquCKOﬁ
XUMHNHU

[TucbMEHHBIN KOHTPOIIb;

Anxkansl. 'oMonorudeckuii psj ankaHoB, oOmias popmyia,
HOMEHKJIATypa ¥ U30MepHsl. DIIEKTPOHHOE B MTPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJ AJIKAHOB

YeTHBIN 01poc;

10

dusnyeckue cBOMCTBA AJIKAHOB. XUMHUYECKHE CBONCTBA aJIKAHOB:
peaKHI/II/I 3aMCIICHUA, I/I3OM€pI/I3aI_II/II/I, I[GFI/II[pI/IpOBaHI/I}I, NUKJIN3aluu,
MAPOJIN3a, KPEKUHTA, TOPCHUS

Tectuposanue;

11

Haxoxnenue B mpupose. CriocoObl mostydyeHus ¥ IpUMEHEHHUE
ankanoB. MucTtpykTax no Th. JIaboparopusiii onbiT Ne2. TTonyuenue
METaHa U U3YYECHHE €r0 CBONCTB

[TucbMEHHBIN KOHTPOIIb;

12

[uxnoankansl. O6mias popmyiia, HOMEHKIATYpa U U30MEPHS.
Oco0eHHOCTH CTPOSHUSI 1 XUMUIECKUX CBOMCTB MaJIbIX M OOBIYHBIX
IIUKJIOAIKAHOB

Tectuposanue;

13

CnocoObl MOJIYYCHHA U IPUMCHCHHUC IUKJIOAJIKAHOB

Y CTHBIN 01poc;

14

Ankensl. ['oMosiorudeckuii pst alikeHoB, o01ias hopmyia,
HOMEHKJIATYypa.

[TuceMEeHHBIN KOHTPOJIb;

15

DJIEKTPOHHOE B TIPOCTPAHCTBEHHOECTPOCHUE MOJICKYJT aJTKEHOB,
Sp>-ruépuIM3aIUs aTOMHBIX OpOUTaneil yriaeposa, G- U m-CBSA3H.
CTpyKTypHasi ¥ reoMeTpruiecKas (IIUC-TpaHC-) U30MEpHs

VYcTHbI onpoc;

16

Dur3nyecKue CBOKMCTBA ATKEHOB. XMMHUECKHUE CBOWCTBA: PEAKIIUU

TectupoBanue;




MMPUCOCAUHCHHA, 3aMCIICHUS B O-IIOJIOKCHUC ITPU I[BOI\/'IHOI\/'I CBs3U,
MOJIMMEPHU3AllUN 1 OKUCIICHUSA

17

[IpencraBneHue 0 MEXaHU3ME PEAKITUHU IEKTPOPHILHOTO
npucoenuuenus. [Ipasuno MapkoBHrkoBa. KauecTBeHHBIE peaknu
Ha JBOWHYIO CBA3b. CIIOCOOBI MOJIyYEHHsI U IPUMEHEHHUE aJTKEHOB

YeTHBIN 01poc;

18

Wnctpykrax no Th. [lpaktuyeckas padora Nel. [Tomydyenue stusnena
Y U3YyYEHHE €r0 CBOMCTB

I[IpakTuueckas padora;

19

Anxanuensl. Kiaccuukanus ankaaneHoB (CONpsHKEHHBIE,
W30JIUPOBAHHBIC, KYMYJTUPOBAHHBIC)

YeTHBIN 01poc;

20

Oco0eHHOCTH 3IIEKTPOHHOTO CTPOSHUSI NXUMUYECKIX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- 1 1,4-npucoenunenue. [lomumepusanus
COHp}I)KeHHBIX JOUCHOB

YeTHBIN 0o1poc;

21

CriocoOb! mosTyueHus ¥ IpUMEHEHNE alTKaJiueHOB. HCTPYKTaX 10
Th. JIabopaTtopHsiii onbIT Ne3. O3HaKOMIIEHHE C 00pa3amMu
TUIACTMACC, KAYTYKOB M PE3UHBI

[TuceMEeHHBIN KOHTPOJIb;

22

Anxunbl. ['oMonoruueckuii psii aKUHOB,001as1 hopMyIa,
HOMEHKJIATYpa M U30MEpHsl

TectupoBanue;

23

DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJIKHUHOB, SP-
TUOpHUIN3AIS SJIEKTPOHHBIX OpOUTaJIel aToMa yriiepoa.
DH3NYECKUECBONCTBA AJIKUHOB

YeTHBIN 0o1poc;

24

XUMHUYECKUE CBOMCTBA: PEaKIIUK MPUCOCAMHEHUS, TUMEPU3ALIUU U
TPUMEPHU3ALINH, OKUCIICHUS

[TuceMEeHHBIN KOHTPOJIb;

25

Kucnoruslie cBOiCTBa AIKHHOB, UMEIOLIUX KOHILIEBYIO TPOHHYIO
CBs13b. KauecTBEHHBIE PEAKIIMU HA TPOHHYIO CBSI3b

TectupoBanue;

26

Crioco0bI osTyueHust U MpUMeHeHue aakuHoB. MacTpykTax mo Th.
JlaGopaTtopusbiii onbiT Ned. [TomydeHue aneTuieHa ¥ H3y4eHHE €T0
CBOMCTB

[TucbMEHHBIN KOHTPOIIb;

27

Kontponbnas padota Ne 1. [IpenensHbie U HepeaeTbHBIC
YIJIEBOIOPOABI

KonTponbHas pabora;

28

ApoMaTtrdeckue yrieBoaopoibl. ['OMOIOTHYECKH psii apEHOB,
o0mas popmysa, HOMEHKJIATypa U H30Mepust

Tectuposanue;

29

DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI OCH3071a.
[IpaBuiio apoMaTUYHOCTH, TPUMEPHI APOMATUYECKUX COEITMHEHUM.

VYcTHbIi onpoc;




Dur3nyecKue CBOKMCTBA APEHOB.

30

XHUMHYECKUE CBOMCTBA O€H30J1a M €70 TOMOJIOTOB: PEaKIuu
3aMCIICHUA

B OCH30JIBHOM KOJIBIIE U YTJIEBOJOPOJHOMPATUKAIIE, PEAKIIUH
HpI/ICOGI[I/IHeHI/I}I, OKHCJICHHUEC T'OMOJIOT'OB 66H30Ha

Tectuposanue;

31

Peakuuu snexkrpodunbHoro 3amemenus. [Ipencrasienue 06
OpPHUEHTHPYIOIIEM JACHCTBUY 3aMecTUTeNei B OEH30JIbHOM KOJIbIIE Ha
pUMepe aNKUIbHBIX PAIUKAIOB, KapOOKCHIBHON, THAPOKCUIILHOM,
aMHUHO- ¥ HUTPOTPYIII, aTOMOB r'aJIOT€HOB

YeTHBIN 0o1poc;

32

Oco0eHHOCTH XUMUYECKUX CBOMCTB ctuposa. [lonnmepusanus
CTHpOJIA

TectupoBanue;

33

CriocoObI oJTy4eHHs M IPUMEHEHUE apOMaTHYECKUX YTIIEBOJOPOJIOB

Y CTHBIN 01poc;

34

PacuérHble 3a1aun Ha omnpeesieHne MOJIEKYIAPHON popMyJIbI
OpPraHUYECKOr0 BEIIECTBA 10 MACCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €70 COCTaB

[TuceMEeHHBIN KOHTPOJIb;

35

PacuérHble 3a1aun Ha HAXOXKIEHUE MOJICKYIISIPHOM (hOPMYITBI
OpPTraHWYECKOT0 COCAMHEHUS TT0 Macce (00beMy) TPOTYKTOB CTOpaHUs

[TucbMEHHBIN KOHTPOIIb;

36

[Ipupoaustii ra3. [lomyrHsie HedTsanbIe ra3sl. HedTh u €
npoucxokaenue. KaMeHHBIH yroib U MPOAYKTHI €0 MepepadoTKH

YeTHBIN 0o1poc;

37

Crioco6b1 nepepaboTKu He(hTH: TEpEroHKa, KPEKHHT (TEPMHUECKUH,
KaTaJIMTUYECKHH ), puOpMUHT, Hpou3. [IpoayKThl mepepaboTku
He(PTH, X IPUMEHEHHUE B IPOMBIIUIEHHOCTUH B OBITY

YeTHBIN 0o1poc;

38

I'eneTnueckas CBA3b MCXKAY PA3JIMYHBIMU KJIaCCaMHU yIJIi€CBOAOPOI0B

TectupoBanue;

39

PacuérHble 3a1aun Ha HAXOXKIEHUE MOJICKYIISIPHOM (hOPMYITBI
OPTraHWYECKOT0 COCAMHEHUS TT0 Macce (00beMy) TPOTYKTOB CTOpaHUs

[TucbMEHHBIN KOHTPOIIb;

40

DNEKTPOHHOE CTPOEHUE TaJIOTEHONIPOU3BOIHBIX YTIIEBOIOPOAOB.
Peakunu 3aMerieHns raroreHasa Ha TUAPOKCHIL, HUTPOTPYIIILY,
uanorpynny, amuHorpymiy. Uuctpykrax no Th. JlaGopaTtopHbrii
onbIT Ne5. MoaenupoBaHie MOJIEKYJ YIIIEBOJOPOJIOB U
raJIOT€HONPOU3BOJHBIX

[TucbMEHHBIN KOHTPOIIb;

41

JleiicTBUE Ha TAOT€HITPOM3BOIHBIC BOJJHOTO M CIIMPTOBOTO PACTBOPA
IICJI04N. B3aHMOI[eﬁCTBPIe AUTaJIOTCHAJIKAaHOB C MaroHu€EM U HMHKOM.

VYcTHbI onpoc;




Ilonsatue o MCTAJUNIOOPTraHUYCCKUX COCANHCHUAX. Hcnons3oBaHue
TaJIOTCHIIPOU3BOJHBIX B 6BITy, TCXHUKE U B CHHTEC3€C

42

Pacu€Tpl 110 ypaBHEHHIO XUMHUUYECKON PEAKIIUU

ITucbMEHHBIN KOHTPOIIb;

43

KonTtponpHas padora Ne 2. YriieBogopo sl

KontponbHas pabora;

44

[IpenenbHbIC OTHOATOMHBIC CITUPTHI. | OMOJIOrHYeCcKui psij1, o01mast
dopmyna, n3oMepHsi, HOMEHKJIAaTypa 1 Kiaccu(uKanus ClupTOB.
®du3nyecKue CBOKMCTBA CIUPTOB. BogopoHas cBs3b

VYcTHBI onpoc;

45

XUMHYECKUE CBOWCTBA: PEAKLIUH 3aMEIICHUS, JETUAPATALIIH,
OKHCJICHUS, B3aUMOJICCTBUE C OPraHUYECKUMHU U HEOPTaHUYECKUMU
KHUCIIOTaMU

TectupoBanue;

46

KauecTBeHHas peakius Ha OTHOATOMHBIE cIUPTHI. DU3HNOIOrMYecKoe
JEICTBUE 3TaHOJIA M METAHOJIa HA OPraHu3M uesoBeka. MHCTpyKTax
no Th. JIaboparopusriii onbiT Ne6. OKucieHrne STHIOBOTO CITUPTA B
aJIbJCTUJI PACKAJICHHON MEIHOU ITPOBOJIOKON

[TuceMEeHHBIN KOHTPOJIb;

47

CrniocoOblI MosTy4eHus U IpUMEHEHHE OJJHOATOMHBIX CITUPTOB

Tectuposanue;

48

[Ipocteie 3upsl, HOMEHKIATypa U n3oMepusi. OCOOEHHOCTH
(U3HYECKUX U XUMUYECKUX CBOMCTB 2(PHPOB

YcTHBI onpoc;

49

MHOroaToMHbIE€ CHUPTHL: STUIIEHIIIUKOJb U IUUepuH. PUsnyeckue u
XAMHYECKHE CBOMCTBA: pEAKIIMU 3aMELIEHHUS], B3AUMOAECHCTBUE C
OpPraHMYEeCKUMHU U HEOPraHUYECKMMU KUCITOTaMHU, KaUeCTBEHHAs
peaKuysi HA MHOTOATOMHBIE CIIUPTHI

TectupoBanue;

50

DU3NOIIOTUYECKOE ACHCTBHE HA OpraHu3M denoBeka. CrocoObl
MOJIy4EHHUS] U IPUMEHEHNE MHOTOaTOMHBIX cIUpTOB. MIHCTpyKTax 1o
Th. JIabopaTtopHsiii onbIT No7. Peakius rmurepruHa ¢ THAPOKCHIOM
meu (11)

[TucbMEHHBIN KOHTPOIIb;

51

®enon. CTpoeHHEe MOJIEKYJIbI, B3AUMHOE BIUSIHHE THAPOKCOTPYIIIBI U
O0eH301pHOTO sAApa. Pusznueckue cBocTBa Ghenonma. OCOOEHHOCTH
XUMHUYECKHX CBOMCTB (heHoIa

Tectuposanue;

52

KauectBennsie peaknuu Ha GpeHo. TokcnuHOCTh heHosa. CrocoOs
NOJy4eHHUs ¥ puMeHeHne Genosa. deHonpopmanbaeriuinas cMoiia

TectupoBanue;

53

Nucrpykrax no Th. [Ipaktudeckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TeMe «CIUPTHI U (HEHOIBI)

[TpakTuyeckas paboTa,




54 Pewenne pacu€THBIX 3a/1a4 Ha OIIPEACIICHUE JOJIU BbIX0OA IPOAYKTA Tectuposanue;
peakiuu OT TEOPETHYECKHU BO3MOXKHOTO
55 KapOoHunpHbIE COSIMHEHUS: albICTUIbIN KETOHBI. DJIEKTPOHHOE Tectuposanue;
CTpOCHHE KapOOHUIILHOM IPYMIIBL. [ OMOJIOTHYECKHE PSIIbI
JIBJIETUOB U KETOHOB, 00111ast hopmyia, H30MEpHs U
HOMEHKJIaTypa
56 Dusnyeckre CBOMCTBA albIETNI0B ¥ KETOHOB VYcTHBI onpoc;
57 XUMHUYECKHE CBOMCTBA aJIbJETUIOB U KETOHOB (peaKkuu TectupoBanue;
MIPUCOCTUHCHHS )
58 [IpencraBnenue o MexaHU3Me PeaKLUi HYKI€O(PHIBHOTO YeTHBIN 01poc;
MIPUCOCANHEHUS
59 OxucieHne aabAerua0B, KaYECTBEHHBIE PEAKIIMH AJIbJIETHI0B TectupoBanue;
60 CriocoOblI TTOTyYeHUST M IPUMEHEHHUE aTbJIETHI0B U KETOHOB TectupoBanue;
61 OnHOOCHOBHEIE MTpeiebHbIe KapOOHOBBIE KUCTOTH. OCOOEHHOCTH TectupoBanue;
CTPOEHHS MOJIEKYJT KapOOHOBBIX KUCIOT. MI30Mepus 1 HOMEHKIIaTypa.
Du3nyecKue CBOKMCTBA, BOJOPOIHbBIC CBSI3H
62 XHUMUYECKUE CBOMCTBA: KUCITOTHBIE CBOMCTBA, PEaKIIHs [TuceMEeHHBIN KOHTPOJIb;
STepUPHUKAINN, PEAKIIUH C YYACTHEM YTIICBOJOPOJHOTO paauKaa
63 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT: CIOXKHBIE YPUPHI, YcTHBI onpoc;
AQHTUIPUJIbI, TAJIOT€HAHTUAPUJIBI, AMHUJIbI, HUTPUJIBI
64 Oco0EHHOCTH CBOMCTB MYPaBbHHOM KUCIOTHI
65 MHoroo0pa3ue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB Tectuposanue;
HEeNpeeIbHbIX U ApOMATUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHAJIOT
66 [IpencraBuTenu BRICIINX KapOOHOBBIX KHUCJIOT: CTEAPHHOBAS, YeTHbIl onpoc;
NaJbMUTHUHOBAS, OJICMHOBAsI, INHOJIEBAs, JIMHOJIECHOBAS
KHUCIOTHL. CIOCOOBI MOJTy4YeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIOT
67 Cnoxnbie 23¢upsl. ['oMonorudeckuii psia,oo1mas popmya, [TucbMeHHBIM KOHTPOJIb;
M30MEPUSI U HOMEHKIIATypa
68 HNuctpykrax o Th. IIpaktudeckas padora Ne 3. Pemenue [TpakTuyeckas paboTa,

OKCIICPUMCHTAJIBHBIX 3a/1a4 11O TEMC ((Kap60HOBBIe KHUCIOTEL. CIIOKHBIE
3(upbI»




69

Kupsr: ctpoenue, pu3ndeckue 1 XUMUIECKIE CBOMCTBA )KUPOB:
TUJPOJIN3 B KMCJION M IIEJIOYHOM cpefax

TectupoBanue;

70

OcoOEeHHOCTH CBOUCTB JKUPOB, COJIEPKAIIUX OCTATKU HENPEAeTbHBIX
KHUPHBIX KUCIOT. XKupsl B mpupone

YeTHBIN 01poc;

71

MpbUT4 KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

[Tonsitue o cuaTeTHYEeCcKUX Moromux cpeactBax(CMC)

YcTHBI onpoc;

72

PacuérHble 3a1aun Ha onpeesieHne MOJIEKYIIpHOU (popMyIIbl
OpPraHUYECKOr0 BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/SIIUX B €70 COCTAB

[TucbMEHHBIN KOHTPOIIb;

73

PacuérHble 3a1aun Ha onpeAeIeHUe MOJIEKYIISIpHOU (hOpMyJIbI
OpPTraHUYECKOro BEIECTBa 10 Macce (00beMy) MPOAYKTOB
CrOpaHHUs

[TucbMEHHBIN KOHTPOIIb;

74

PacuétHble 3a1aun Ha onpeielieHue MOJICKYIIIPHO# (HOPMYITbI
OpPraHUYECKOTO BEUIECTBA 110 KOJIMUYECTBY BElIeCTBa (Macce, 00beMy)
MPOJIYKTOB PEAKIIUH WJIK UCXOHBIX BEIIECTB

[TuceMeHHBIN KOHTPOJIb;

75

PacuérHble 3a1aun Ha onpeaeTIeHUEe MOJIEKYIISIpHO (HhOpMyJIbI
OpPraHUYECKOTO BEIIECTBA 10 KOJMYECTBY BEIIECTBA (Macce, 00beMY)
IIPOJYKTOB PEAKIIMHN U UCXOJHBIX BEILIECTB

[TucbMEHHBIN KOHTPOIIb;

76

OO0mast xapakTepucTHKa yriieBoaoB. Kiaccudukanus yriieBoioB
(MOHO-, TU- U TIONHCcaxapuIbl). MOHOCAXapHIbl: TIOK03a, PPYKTO3a,
pubo3a, rajakTosa, 1e30KCupru003a

YcTHbI onpoc;

77

Monocaxapuabl UX GU3NUECKUE CBOMCTBA U HAXOXKACHUE B IPUPOJIE.
®dotocunTe3. Ontuueckas nzoMmepus. Konpuaro-nienHas tayromepus
Ha [IpUMepe MOJIEKYJIbI TIIOKO3bI, IPOCKIIMU Xeyopca, o- 1 -1
AHOMEDPBHI TIIFOKO3bI

TectupoBanue;

78

XHUMHUYECKUE CBOMCTBA I'TIOKO3BI: C y4aCTUEM CIIUPTOBBIX U
JIBJCTUAHONTPYIIN, CHUPTOBOE U MOJIOYHOKHCIIOE OpOXKEHNE
rimoko3bl. UacTpykTax no Th. JJaboparopHslii ombiT Ne 8.
BanMopeiicTBre pactBopa rirroko3bl ¢ Tuapokcuaom mean (11)

[TucbMEHHBIN KOHTPOIIb;

79

HpI/IMeHeHI/Ie TJIFOKO3bI, €€ 3HAYCHHUC B ) KU3HCACATCIIbHOCTH
OpraHusma

YeTHBIN 0o1poc;




80

Hucaxapunbl: caxaposa, MajabTo3a U JlakTo3a. BoccTanapnuBaromnme u
HEBOCCTaHABIMBAIOIIME AUCAXapUIbl. [ UIpoIn3 caxapossl.
Haxosxnenue B npupojie 1 IpuMeHEHUe

TectupoBanue;

81

[Tonucaxapuapl: Kpaxmall, IIMKOTEH Ulleiutono3a. CtpoeHue
MaKpOMOJIEKYJI KpaxMaja, IITMKOreHa U HeJUT0103bl. Gu3nueckue
CBOMCTBa KpaxmaJia U IeJITI0I03bI

VYcTHBI onpoc;

82

XuMHUECKue CBOWCTBA Kpaxmaa (THIpoin3, KaUeCTBEHHAs PeakLus
c iionom). Uucrpykrax no Th. JJaboparopHslii ombiT Ne 9.
B3anmoneiicTBre kpaxmasua ¢ HOA0M

[TuceMeHHBIN KOHTPOJIb;

83

XVMHUYECKUE CBOWCTBA IEJUTIONO03BI (THIPOIN3, PEAKIIUS MTOTyICHUS
3(upoB 1emTr0n0361). [ToHsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BHICKO3a, alleTaTHBIN IIEITK)

YeTHBIN 01poc;

84

Kontponbnas padota Ne 3. Kuciopoacoaepskaiiyue opraHudecKue
COCIUHCHUA

KonTponbHas pabora;

85

AMWHBI — OpraHuyYecKHe MPOn3BOIHbIC aMmmMuaka. Kiaccndukanms
amuHOB. CTpoeHue MoJieKyJ, oOiast opmyia, H30MepHs,
HOMEHKJIaTypa U (pu3ndeckue cBoicTBa

YcTHBI onpoc;

86

XUMHUECKOE CBOMCTBA aln(aTHUECKUX aMHUHOB: OCHOBHBIE
CBOICTBA, AJTKWJIMPOBAHUE, PEAKIIUU C A30TUCTON KUCI0TON.Coun
AIKWJIAMMOHUS

TectupoBanue;

87

AHWIVH, €ro CTPOCHNE, B3aUMHOE BIIMSIHUE TPYIIIT aTOMOB B
MoOJIeKyJie. XUMUYECKHIE CBOMCTBA aHUJIMHA U KAUECTBEHHBIC PEaKIIHH
Ha Hero. CriocoOBI MOTydeHUs U MPUMEHEHUEATN(PaTHIECKIX aMHHOB
Y aHWJIMHA U3 HUTPOOEH301a

Tectuposanue;

88

AMUHOKUCHOTBL. OTENIbHBIC MPEICTABUTENN 0-AMUHOKHUCIIOT:
TJIMIIVH, allaHuH, (eHUIaTaHiH, CEPUH, TITyTAMUHOBAs KUCJIOTA,
JIM3UH, TUcTenH. OnTuyeckas u3oMepus aMUHOKHUCIIOT.
duznyeckre 1 XUMUUYECKHE CBOMCTBA aMHHOKHUCIIOT, MX
OMOJIOrMYECKOe 3HAUCHHE

YcTHBI onpoc;

89

Cunres nentuioB. benku kak npupoHbie moauMepsl. [lepBruunas,
BTOPHYHAS M TPETUYHAS CTPYKTypa OeiIKoB. XMMHUECKUE CBOICTBA
OeNIKOB: TUAPOIIN3, JeHATYpallls, KAYeCTBEHHbIE PEaKII

Ha OeKu

Tectuposanue;




90

[Tousitue 00 a30TCOACPIKAIUX T'CTCPOLUUKINICCKHUX COCAUHCHUAX.

[TupuMHuIMHOBBIE U TyPUHOBBIE OCHOBaHMs. HyKkiIeMHOBbIE KUCTIOTHI:

COCTaB, CTPOCHHUC U Ouonoruyueckas POJib

YeTHBIN 01poc;

91

Nucrpykrax no Th. [Ipaktudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «A30TCoepKallnue
OpraHUYECKHUE COCTUHEHHS

[TpakTuyeckas padoTa,

92

Hucrpykrax no Th. [Ipaktudeckas padorta Ne 5. Pemenue
HKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme «Pacno3HaBaHre OpraHMuecKux
COCTUHEHUI

[TpakTuyeckas paboTa;

93

PacuérHble 3a1aun Ha onpeeIeHHE MOJIEKYISPHON (hopMyITbI
OpPraHMYECKOT0 BEIECTBA 110 MACCOBBIM JOJISIM aTOMOB JJIEMEHTOB,
BXOJSIIMX B €0 COCTaB

[TucbMEHHBIN KOHTPOIIb;

94

PacuérHble 3aaun Ha onpesereHne MOIEKYIIpHONH (GOpMyIIbI
OpPraHUYeCcKOTO0 BEIIECTBa 10 Macce (00beMy) MPOAYKTOB CTOPAHUs

[TuceMEeHHBIN KOHTPOJIb;

95

PacuérHble 3a1aun Ha ompe/esieHne MOJIEKYIAPHON (popMyJIbI
OpPTaHHYECKOTO BEIIECTBA 110 KOJMYECTBY BEIECTBA (Macce, 00beMy)
POJYKTOB PEAKIIMUH MU UCXO/IHBIX BEIIECTB

[TuceMeHHBIN KOHTPOJIb;

96

Pemienune paC‘-IéTHBIX 3ala4 Ha OIMpCACIICHUC JOJIN BbIXOAa MPOAYKTa
p€aKiuu OT TCOPECTHYCCKH BO3MOXKHOI'O

[TucbMEHHBIN KOHTPOIIb;

97

OCHOBHBIE TTIOHITHUSA XUMUU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.
OCHOBHBIEC METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTMHEHHIA —
MnoJImMepu3alusa U NOJIMKOHACHCAUA. HpeI[CTaBHGHI/Ie (0]
CTEpPEOPETYIISIPHOCTH.

YeTHBIN 0o1poc;

98

[Tomumepnbie MaTepuansl. [Inactmaccs! (oA THIIEH,
MOJIMIIPONUJIICH, MOJIMBUHUIIXJIOPU, ITIOJIUCTHUPOJI,
MOJINMETUIIMETAKPHUIIAT, TTOJIMKAPOOHATHI, TOJTUATIIICHTepedTanar).
Ytunuzanus u nepepadoTKa MiacTuka

Tectuposanue;

99

DnacToMephl: HATYPaIbHBIA, CHHTETHUECKHUE KayqyKH
(6yTaueHOBBIN, XJTOPOITPEHOBBIN, U30TPEHOBBIN) U CUITUKOHBI.
Pe3una. BonokHa

YeTHBIN 0o1poc;

100

Hucrpykrax no Th. [Ipaktudeckas padota Ne 6. Pemenue
HKCIIEPUMEHTANIbHBIX33/1a4 110 TeMe «Pacrno3HaBaHue miacTMace u

[TpakTuyeckas paboTa,




BOJIOKOH»

101 HroroBast koHTpOIbHAs paboTa 1 1 KonTponbHas pabora;

102 [Tonmmmeps! cienuanbHOTO Ha3HaueHus (TedI0H, KeBap, 1 YcTHBI onpoc;
HIIEKTPONPOBOISIINE TTOIUMEPHI, OMOpazaracMple MOJUMEpHI)

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
Epemun B.B., H.E. Ky3pmenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlynun. Xumus (yriy0nennsiii yposenb) 10xi. u3a. Ilpocsemenne, 2023r.

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISA
Epemun B. B. Xumus. 10-11 k1. Merogudeckoe nocodue / B.B. Epemun, A.A. [lpoznos, U.B. Bapranosa. — M.: [Ipoda, 2013.

AxmeroB H.C. O0mias u Heopranudeckas xumus. — M.: Beicmias mkoma, 2004.

Boskos B.A., Bouckuii E.B., Ky3unenona I'.1. Beinatonuecs xumuku mupa. — M.: Xumus, 1991.

I'munka H.JI. O6masg xumus. — JI.: Xumus, 2003.

JleMOHCTpaIOHHbBIE OTBITHI O 001Iel 1 Heopranndeckou xumuu. / [Tox pea. b.J1. Crenuna. — M.: Bnagoc, 2003.

Kyspmenko H.E. Epemun B.B. Xumust. 2400 3amau a1 IIKOJIBHUKOB M MTOCTYTAONINX B BY3bl. — M.:JIpoda, 1999.

Kyssmenko H.E., Epemun B.B., [Tonkos B.A. Hauana xumun: CoBpeMeHHBIN Kypc U1l IOCTYyNauX B By3bl. — M.: Dk3amen, 2004.
Ky3smenko H.E., Epemun B.B., [Tonkos B.A. Xumus: /{nst IKONBHUKOB CTAapIINX KJIAcCOB U nocTynaromux B By3bl. — M.: OHUKC 21 Bek: Mup u
obpaszoBanue, 2002.

Heopranuueckas xumusi: B 3 1. / Ilog pen. FO.J1. Tperbskosa. T. 2: Xumus HenepexoIHbIX 3JeMeHTOB. — M.: Akanemus, 2004.
[TonynsapHas 6ubnMMoTeKa XUMHIECKUX 371eMeHTOB. B 2 kH. — M.: Hayka, 1983.

PabunoBuu B.A., XaBun 3.5. Kparkuit xumudeckuii cnipaBounuk. — JI.: Xumus, 1977.

®pumantia M. Xumus B geiictBuu. B 2 4. — M.: Mup, 1998.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET

— http://school-collection.edu.ru — eguHas KoUIeKIUs IUPPOBBIX 00pPa30BaATEIHHBIX PECYPCOB

—  http://www.openclass.ru — «OTKpBITBIH KIacc« CETEBbIE 00pa30BaTeIbHBIE COOOIIECTBA

— http://www.researcher.ru - UatepHer-nopran «MccmenoBaTennbekas e TeIbHOCTh IIKOJIbHHUKOBK



http://school-collection.edu.ru/
http://www.openclass.ru/
http://www.researcher.ru/
http://mioo.seminfo.ru/mod/resource/view.php?id=10298

—  http://www.it-n.ru/ - ceTb TBOPUYECKUX YUIUTEICH

— http://www.profile-edu.ru — caiit npodriibHOTO 00yUeHUS

—  http://festival.l1september.ru — nenarorndyeckuii popym: @ecTuBaib MeAarornueckux uaen «OTKPBITHIN YPOK»

— http://www.prosv.ru — caiit u3gatenbcTBa «IIpocBemnieHne»

—  http://www.fipi.ru — @enepanbHbIil HHCTUTYT MEAArOTMYECKUX U3MEPEHUI

— http://www.edu.ru, http://www.edu.ru/abitur/index.php Poccuiickoe oOpazoBanue. DenepanbHblii 00pa30BaTEIbHBINA MTOPTAI.
—  http://www.centeroko.ru — [{eHTp olleHKH KauecTBa 0Opa30BaHUS

— https://Ik-fisoko.obrnadzor.gov.ru - Mudopmarmonnsiii moprana BITP

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHME

Ta6muma J[.M1.Menneneesa, Tabauiia pacTBOPUMOCTH, HIEKTPOXUMUYECKUM PsIJT aKTUBHOCTH METAJIJIOB.
OBOPYIAOBAHMUME JIJISI TIPOBEJIEHUS IPAKTUYECKUX PABOT

MynbTUMETUIHBINA TPOSKTOP, HA0OP Ja0OPaTOPHOTO 0OOPYTIOBAHUS

No BemectBa B xakxoM BHU€ BKIIIOYEHBI
B KOMIIJIEKTHI

1 AJTTOMUHUN ['panymnel

2 Kenezo Crpyxka

3 [unak ['panymnel

4 Menn ITpoBosioka

S5 Oxcua meau(1l) ITopomok

6 Oxcua Marausa ITopomiok

7 Oxcua aTroMUHUS ITopomok

8 Oxkcug KpeMHUs ITopomiok

9 CouisiHass KUCJI0Ta Paz0aBieHHbIN pacTBOp
10 CepHnas KuCJIOTa Paz06aBieHHbI pacTBOp
11 IM'unpokcua HaTpus / TUAPOKCHT KaJTHsT PactBop 10-15%
12 I'mapokcua KanpLys PactBop 10-15%



http://www.it-n.ru/
http://www.profile-edu.ru/
http://festival.1september.ru/
http://www.prosv.ru/
http://www.fipi.ru/
http://www.edu.ru/
http://www.edu.ru/abitur/index.php
http://www.centeroko.ru/
https://lk-fisoko.obrnadzor.gov.ru/

13 Xstopua HaTpusl / XJTOPUJT Kalvs PactBop 5-10%
14 XJ0pu1 TATUS PactBop 5-10%
15 X0pua KaJIbITUsl/XJIOPUI MarHUs PactBop 5-10%
16 Xnopun meau(1l) PactBop 5-10%
17 XJ0pu aJIFOMUHUS PactBop 5-10%
18 Xunopun xenesa(111) PactBop 5-10%
19 XJ0pua aMMOHMUS PactBop 5-10%
20 Xsopua 6apust PacTBop (He 6omee 5%)
21 Cynbdat Hatpus / cynbdaT Kaaus PactBop 5-10%
22 Cynbdat maraus PactBop 5-10%
23 Cynbdar menu(1l) PactBop 5-10%
24 Cynbdat xenesa(ll) PactBop 5-10%
25 Cynbdar nuHka PactBop 5-10%
26 Cynbdat amroMuHUS PactBop 5-10%
27 Cynbshat aMmmMOHHS PactBop 5-10%
28 Hutpat HaTpus / HUTpaT Kaiust PactBop 5-10%
29 Kapb6onat HaTpus / kapOboHaT Kaaus PactBop 5-10%
30 I'mapokapOoHaT HaTpus / THIPOKAPOOHAT KaUs PactBop 5-10%
31 ®docdat Hatpus / pocdar kanus PactBop 5-10%
32 Bpomun HaTpust / OpomMu Kaaust PactBop 5-10%
33 Nonmun natpust / moau i Kamust PactBop 5-10%
34 Hwutpar Gapust PacTtBop (He 6omee 5%)
35 Hurpar kansnus PactBop 5-10%
36 Hwutpat cepebpa PactBop 5-10%
37 AmMMmuax PactBop 5-10%
38 Ilepokcua Bogopoaa PactBOop 3—5%
39 Nunukatops! (METUIIOpaHX, JAKMYC, (eHOI(pTATICHH) PacTBopsI, Oymara
/ ’THAWKATOpHas Oymara

40 JuctrimupoBanHasi Boja

No O6opynoBanue




1 Becn1 1abopaTopHsle 351eKkTpoHHbIe 10 200 T
2 CrnupToBKa JabopaTopHas’
3 Boponka koHnueckast
4 CTeKJsiHHas MaJI04YKa
8 [Tpobupka I[1X-14
6 Craxkan Beicokuil ¢ Hocukom BH-50 ¢ meTkoi
7 Hununap usmepurensbubil 2—50-2
8 IlITatus (moacraBka) muist npoobupok Ha 10 THE3
9 JlepxaTenb 11 mpoOUpoOK
10 [IImaTtens (oxkeuka a1t 3a60pa BEIIECTB)
11 Pa3nmaTouHbIii 10TOK
12 Habop ¢nakoHOB miisi XpaHEeHUsT PacTBOPOBU PEAKTHUBOB
13 [Innusap u3MepuTenbHeIil ¢ HocukoM 1-500
14 Craxkas BbicOkui 500 M
15 Habop epiieit 1j1s1 MBIThSI TTOCY TbI
16 Xamar
17 Pe3nHoBbIE nepUaTKu
18 3alllUTHBIE OYKHU
19 CnupT 3TUIIOBBII
20 bymara ¢punsTpoBanbHas
21 KommnnekT(s1) peaktBoB (Tabnmia 7)
22 [Tpobupka manas (10 mi.)
23 [lITaTuB (moacraska miist mpooupok) Ha 10 THE3
24 CxuiHkH 17151 XpaHeHus peakTuBoB (1050 mu)
25 IlImaTens (Toxkedka 1yt 0TOOpa CyXHUX BEMIECTB)
26 Pa3naTouHLIi JTIOTOK
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