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IMosicuuTeILHASA 3aIMCKA

PabGouas nmporpamma no xumuu st 10 «A» Kitacca cocTaBieHa Ha OCHOBAHHMM CJIEIYIOIIUX
HOPMaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanwhsiii 3akon Poccuiickoit deneparuu ot 29.12.2012 Ne 273-D3 «O06 o6pa3oBaHuu B
Poccuiickoit denepanuny;

2. -npuka3z MuaHCTepCTBa 00pa3oBanus u Hayku P® ot 17 mas 2012 r. Ne 413
"O0 yTBepKIeHUU (eIepaTbHOr0 TOCYJapCTBEHHOTO 00Pa30BaTeILHOTO CTAHAAPTA CPETHETO
(mosrHOTO) OOIIIETO 0OpazoBaHus"

3. -mpuka3z MunoOpHayku Poccun ot 31.12.2015 Ne 1578 «O BHeceHUM U3MEHEHUN B
denepanabHBIN TOCYJapCTBEHHBIN 00pa3oBaTeIbHbIN CTAaHIAPT CPEAHETO OOIIETro
o0pa3oBaHUs, YTBEPKICHHBIN Mpruka3oM MuHUCTepcTBa 00pa3zoBanus U Hayku PD ot 17 mas
2012 r. Ne 413»

4. MOCTAHOBJICHWE TJABHOTO caHuTapHoro Bpawya ot 30.06.2020 Ne 16
«O06 yTBepKIeHUU CaHUTAPHO-31HIEMHOJIOT UUECKUX MpaBUI CIT 3.1/2.4.3598-20
"CaHUTapHO-MUACMHOJIOTHIECKHE TPEOOBaHUS K YCTPOMCTBY, COJCPKAHUIO M OpraHH3aINN
paboTbl 00pa30BaTENbHBIX OpraHU3alMi M IPYTUX OOBEKTOB COLUAIbHOW HMH(PACTPYKTYpHI
IUIL IeTe W MOJIOJISKH B YCIOBHSAX PACIPOCTPAaHEHHS HOBOM KOPOHABUPYCHOW WHQEKIUH
(COVID-19)"»

5. Xumus. Yray6nenubsli ypoBeHb. 10—11 kmaccsl : paGouast mporpamMma K
muaun YMK B. B. Jlynuna : yue6Ho-meronndeckoe nocobue / B. B. Epemun, A. A. Jlpo3os,
N. B. Epemuna, 3. 0. Kepumos. — M. : [Ipoda, 2017.

VYuebnuk: Xumus. Yrayonéuusiii yposenb. 10 kiacc, / B. B. Epemun, A. A. Jlposnos, U. B.
Epemuna, 3. 10. Kepumos./ M. : [Ipoda, 2018.

Pabouas mporpamma kypca xumun 11 u3ydenus B 10 «A» kimacce paccunrtaHa Ha 2 4aca B
Hezemo. Beero Ha uzyuenue ocHOBHOTro Kypca B 10 kimacce oTBoguTcs 72 daca.

OcHoOBHbBIE LIEJIH H3yYCHUS XUMHUH B HIKOJIE:

1. ®opmupoBaHuEe yMEHHUs BHUJIETh U TOHUMATh LEHHOCTh OOpa3oBaHMs, 3HAYMMOCTD
XMMHUYECKOI'O 3HAHUS JJIS KaXI0T0 4YelOBeKa, HE3aBUCHMO OT €ro npodeccHoHalbHOU
NeSTeTbHOCTH.
2. ®opMupOBaHUE YMECHHUS PA3IN4aTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIC BBIBOJIBI,
BUJETb MX CBS3b C KPUTEPHUSIMHU OILEHOK U CBSI3b KPUTEPUEB C ONPEICICHHON CHCTEMOMN
LEHHOCTEH, GOopMyIINpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3HIIHUIO.
3. dopmupoBaHME IETOCTHOTO NPEACTABICHUS O MHUpPE U POJIM XUMHM B CO3AaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTUHBI MHpA; YMEHHUS OOBSACHATH OOBEKTHI W
IIPOLIECCHl OKpYXarolle NeHCTBUTENbHOCTH (TPUPOJHON, COLMAIBHOM, KYJIbTYpPHOM,
TEXHUYECKOH CpeJibl), HCTIONB3YS Ul TOr0 XUMHUECKUE 3HAHMS.
4. TlpuoOpeTeHue ombITa pa3zHOOOpa3HOW JEATENBHOCTH, OIBITA MO3HAHUSA W CaMOIIO3HAHMS;
KJIIOYEBBIX HAaBBIKOB, MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHUE ISl pa3jIM4YHbIX BUIOB AESITEIbHOCTH
(HaBBIKOB pelIeHHs] MpoOsieM, MPUHATUS PELICHUH, MOUCKa, aHaiuu3a U o0paboTKu HH(pOpMalNH,
KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB HM3MEpPEHUI, HAaBBIKOB COTPYIHHYECTBA, HAaBBIKOB
0e30MacHOT0 O0pAIEHUs C BEIIECTBAMU B IIOBCETHEBHOM KU3HN).
B peszynomame uzyuenus yuebnoco npeomema «Xumus» 6blNYCKHUK CPeOHell WKOAbL 0C8OUM
codeporcanue, cnocobcmsyrowee Gopmuposanuo Nno3HA8AMeNbHOU, HPABCMEEHHOU U ICMEMUYEcKoll
KyIbmypbl. YUalluics OBIAJEET CHCTEMOH XHUMHYECKHMX 3HAHWA — TIOHATHUSIMH, 3aKOHAMH,
TECOPUSIMH U SI3BIKOM HAyKH KaK KOMIIOHEHTaMH E€CTeCTBEHHOHAY4YHOH KapTuHbBI Mupa. Bce 3T0



MO3BOJIMT €My C(POPMHUPOBATH HA OCHOBE CHCTEMBI TIOTYUYEHHBIX 3HAHUH HaAy4HOE MUPOBO33pPEHUE KaK
(yHIaMEHT LEHHOCTHOTO, HPAaBCTBEHHOI'O OTHOIICHMSI K MPHUPOJE, OKPYXKAIOUIEeMy MHpPY, CBOEH
KU3HU U 3J0pPOBbIO, OCO3HaTh pOJb XMMHMYECKOM HAyKM B I[IO3HAHUU U MpeoOpa3oBaHUU
OKpY’KaloIllero MHupa, BbBIPa0OTAaTh OTHOLIEHHE K XHMHU Kak BO3MOXHOW oOnactu Oynymei
COOCTBEHHOM NpPaKTUYECKOH NesATeIbHOCTH. YCBOCHHE COAEp:KaHUS ydeOHOro mpeamera «XHUMHUs»
o0ecreynT BBITYCKHUKY BO3MOXXHOCTh COBEpIICHCTBOBATb M  pPa3BUBaTh I103HABATEJIbHBIC
BO3MO>KHOCTH, yYMEHHE YIpaBIATh CcOOCTBEHHOM MIO3HABATEIbHON  JI€ATEIbHOCTBIO;
MHTEJUICKTYyaJbHbIE W PE(IEKCUBHBIE CIIOCOOHOCTH; TPUMEHATH OCHOBHBIE WHTEIUICKTYaJIbHbIC
Olepanny, Takue Kak (OpMYIHpPOBAHME THUIOTE3, aHAIW3 M CHHTE3, CpaBHEHHe, 00o0OuIeHue,
CUCTEMaTu3alus, BbISIBICHUE NMPUYMHHO-CIIECICTBEHHBIX CBS3€H JJI1 MU3YyYEHHUs CBOMICTB BELIECTB U
XUMUYECKUX PEaKIMi; HCIONb30BaTh pA3JIMYHbIE HWCTOYHHUKU JUISI TOJY4EHUS XHUMHYECKOU
nH(pOpMallMK; CaMOCTOSITENIbHO IUIAHUPOBaTh W OPraHMU30BBIBaTh  Y4e€OHO-TIO3HABATEIbHYIO
JeSITETbHOCTD; Pa3BUBATh UCCIIEOBATENLCKIE, KOMMYHUKATUBHBIE M HH(POPMAIIMOHHbBIE YMEHUSI.

I[nanupyemblie pe3yJibTaThl OCBOEHHUsI Y4eOHOro mpeaMera «XHMHs» Ha YPOBHE CpeIHEro
0011ero 00pa3oBaHus

1.1. [TnaHNpyeMbIMH JIMYHOCTHBIMH Pe3yJIbTATAMH B paMKaxX OCBOCHHUS y4eOHOTrO mpeaMeTa B Ha
YIIyOJIEHHOM YPOBHE SIBIISTFOTCS:

1) B cpepe oTHOIIEHUIT 0OyUaronMxcs K cede, K CBOEMY 3/10pOBbIO, K TO3HAHUIO ce0sl:

— TMPUHITHE W PEeaM3alvI0 IIEHHOCTEH 370pOBOTO W 0Oe30macHOro oOpas3a JKHU3HH, OepexHoe,
OTBETCTBCHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MYECKOMY M TICHXOJOTHYECKOMY
3JI0POBBIO;

— HETPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHHUS aJIKOT OIS, HAPKOTHUKOB,;

2) B chepe OTHOIICHUH 00YUAIOMUXCS K OKPYXKAIOIIEMY MUPY, K KHBOU MPUPOJIE, XyJ0KECTBEHHON
KYJIbTYpe:

— MHPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYNMOCTh HAyKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIAJCHUE IOCTOBEpPHOH MH(OpManuein o
MEPEIOBBIX JTOCTMKEHUSAX M OTKPBITUSX MUPOBOM M OT€YECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHUIX 00 YCTpOWCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHKCHUU
BCEH JKM3HHW; CO3HATEIIFHOE OTHOIIEHHE K HEMPEpPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCIIEHIHOW
npodecCHOHATBHOM 1 OOIIECTBEHHOM JESITETLHOCTH;

— DJKOJIOTHYecKast KyJbTypa, OepeHOe OTHOLIEHHE K POJ- HOHM 3emiie, MPUPOAHBIM OOraTtcTBam
Poccun w wmwupa, NMOHMMAaHWE BIMSHUS CONUAIBHO-PKOHOMHYECKUX TIPOLECCOB HA COCTOSIHUE
MIPUPOHON M COIMAILHON CpEJlbl, OTBETCTBEHHOCTH 32 COCTOSIHHE TPUPOIHBIX PECYPCOB, YMEHUH U
HaBBIKOB Pa3yMHOTO NPHUPOJIOTIOIH30BaHUS, HETEPITUMOTO OTHOMICHUSI K JEHCTBHAM, MPUHOCSIIMM
BpEJl PKOJIOTHH;, TPHOOPETEHUE OMBITA SKOJIIOT0-HATIPABICHHOM eI TETbHOCTH;

3) B cepe oTHOIIEHUH 00yUaIOIMXCS K TPYAY, B chepe colranbHO-3PKOHOMUYECKHX OTHOLICHHUH:

— OCO3HaHHBIH BBIOOP Oynmymiedl mpodeccmr Kak MyTh W CIOCO0 peanu3aiiii COOCTBEHHBIX
KM3HCHHBIX TUIAHOB; — TOTOBHOCTh OOYYaIOIIUXCsl K TPYJOBOH NMPOPECCHOHATBHON JeSTEILHOCTH
Kak K BO3MOXXHOCTH y4YacCTHS B pEIICHWHM JIMYHBIX, OOINECTBEHHBIX, T'OCYIapPCTBEHHBIX,
00IIeHAIIMOHAIBHBIX POOIIEM;

— TOTPeOHOCTh TPYIUTHCS, YBAKEHHE K TPYAy H JIOASIM TpyJda, TPYAOBBIM JOCTHXKEHHSM,
JT0OpOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHWE K Pa3HbIM BHAAM TPYJOBOMH
TeSITEeTLHOCTH.

1.2 Ilnanupyemble MeTanpeaIMeTHbIE Pe3y/JbTAThbl OCBOECHUS Y4eOHOI0 MpeaMeTa « XUMMSD).



[TnaHupyeMble MeTampeaIMeTHbIE PEe3YIbTaThl B PAMKaX OCBOCHHUS Y4eOHOTO mpeameTa «XUMHs Ha
yIayOJI€HHOM YpOBHE MpPEACTABICHb TpeMsi IPyNINaMH YHHMBEPCAJbHBIX Y4eOHBIX JeiCcTBHUH
YYD.

PeryasitTuBHbIe yHUBepPCaJIbHbIE YUeOHbIe eHCTBUS BhIMyCKHUK HayYUTCS:

— CaMOCTOSITEJIbHO OMNpEAeNsTh IeNd, CTaBUTh M (POpMynupoBaTh COOCTBEHHBIE 3a/Jauyd B
00pa30BaTeNIbHON IEATEIBHOCTH U KU3HEHHBIX CUTYAIIUSIX;

— OIICHUBAThH PECYPCHI, B TOM YUCIIC BPEMs U JIPyrue HeMaTepHaIbHbIE PECYpChl, HEOOXOIUMBIC IS
JOCTH>KEHMSI TIOCTABJIICHHOW paHee LeH;

— COTOCTAaBJIATh UMEIOIIHNECS BOZMOKHOCTH U HEOOXOIUMBIE TSl TOCTHXKEHUS 1IE]TH PECYPCHI;

— OpraHu3oBbIBaTh A(H(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJISl JOCTUKEHHSI TIOCTABJICHHON
LETH;

— ONPEAENSITh HECKOJIBKO MyTEH JOCTUKEHHS TOCTABICHHOMN LETH;

— BBIOUpaTh ONTUMANBHBIA TYTh JOCTHXKCHUS IENH C y4eToM 3(D()EKTHBHOCTH pPacXo0BaHUS
PECYPCOB U OCHOBBIBASICh HA COOOPaKEHUSAX ITUKH U MOPAJIH;

— 3aJ1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OIPEIEIUTh, YTO LEIb JOCTUTHYTA;

— COIIOCTABJIATh MTOJIYYEHHBIA PE3YNbTAT ACATEIBHOCTH C ITOCTABICHHOM 3apaHee LEIbIO;

— OIIEHUBATH TOCJIEACTBUS TOCTHIKEHHUS TTOCTABICHHOM 11€7U B JIEATEIILHOCTH, COOCTBEHHOM KU3HU
U KU3HH OKPYKAIOLIUX JIFOJEH.

2. [To3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbI€ ICHCTBUS

BolltyCckHUK Hay4uTCs:

— KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO C PA3HBIX MO3UIINN;

— pacrno3HaBaTh U (PUKCHUPOBATH MPOTHBOPEYHS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— HCIIOJIB30BaTh PA3JIMYHbIE MOJEIIBHO-CXEMAaTUYECKUE CPEACTBA Ui MPEICTABICHUS BbISBICHHBIX
B MH(OPMAIIMOHHBIX UCTOYHUKAX TPOTHBOPEUHIA,

— OCYIUECTBIISITh Pa3BEPHYTHII HHMOPMAIMOHHBIM MOMCK M CTaBUTh HAa €ro OCHOBE HOBBIC
(yueOHBIC U TTO3HABATENIHHBIC) 33/1a4H;

— HCKaTh U HAaXOAUTh 000OIEHHBIE CIIOCOOBI PEIICHNUS 3a/1aY;

— TPUBOJUTH KPUTHYECKHE APTYMEHTHl KaK B OTHOIICHHH COOCTBEHHOTO CYKIEHUS, TaK U B
OTHOILIEHUU JECUCTBUMN U CYXKIEHUN IPYroro;

— aHaJM3UpPOBaTh U MPeoOPa30BBIBATH MPOOIEMHO-TIPOTHBOPEUHBbIE CUTYAIUH;

— BBIXOJUTH 3a paMKH YYeOHOro TpeAMETa M OCYIIECTBISATH IICJICHANPABICHHBIA TTOUCK
BO3MOKHOCTH HIMPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JIEHCTBHS;

— BBICTPaMBaTh WHANBUAYAIbHYIO 0OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsS OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MEHSTh U YAEpKHUBATh pa3HbIEe MO3UIMH B TO3HABATENIHHOHN NeITeNbHOCTU (OBITh YYEHUKOM M
yunuTesneMm; (GopMyIHpOBaTh 00pPa30BATEIbHBIM 3alPOC W BBITIOJHATH KOHCYJIBTATHBHBIE (PYHKIIUU
CaMOCTOSITENIFHO; CTaBUTh IMpoOJieMy M paboTaTh HaJ €€ pELICHHEM; YIPaBIATh COBMECTHOU
[M03HABATEIHHOU JIEATEIbHOCTBIO U MTOAUYUHSTHCS ).

3. KoMMyHHUKaTHBHbIe YHUBeEpPCcaIbHbIE YUeOHbIeAeHCTBUS

BelltyckHHUK HayuuTes:

— OCYHICCTBJISITh JCJOBYI0O KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAMH, TaK W CO B3POCIBIMU (Kak
BHYTpHU 00pa30BaTeIbHON OpraHu3alliy, TaK U 3a €€ PeIeIaMu);

— TIPH OCYIIECTBICHUU TPYIIOBON pabOThl OBITH KaK PYKOBOAMTENEM, TaK U WICHOM IMPOEKTHOMN
KOMAaH/Ibl B Pa3HBIX POJISAX (TEHEPATOPOM UEH, KPUTUKOM, UCTIOJTHUTENIEM, PE3CHTYIOIMIUM U T. 11.);
— Pa3BEpHYTO, JIOTMYHO W TOYHO HM3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIB30BAaHUEM AaJI€KBATHBIX
(YCTHBIX U TUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;



— pacmno3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUU U MPEJ0TBpaaTh KOHMIUKTHI O UX aKTUBHOU (ha3bl;
— KOOPIMHHUPOBaTh U BBHINOJHATH pabOTy B YCIOBHUSX BUPTYaJIbHOI'O B3aUMOJCHCTBUS (WUIU
COUYETaHMsI PEaJTbHOTO U BUPTYAJIHHOTO);

—  COIJIacOBBIBaTh MO3UIMM  YIEHOB KOMaHIhl B TMpoiecce paboThl HaaA  OOUUM
MIPOJYKTOM/pEIIeHNEM; — MPEACTaBIATh MyOIMYHO PE3ynbTaThl MHIUBUIYaTbHOW W TPYIIOBOU
NESTENbHOCTH, KaK Iepe] 3HAKOMOHM, Tak W Tepe]] HEe3HAKOMOW ayAuTopuei; — moaoupaTh
MapTHEPOB  MJIsi  JEJIOBOM KOMMYHHUKAIIMM, UCXOAd W3 COOOPKEHHM  pe3yIbTaTUBHOCTH
B3aMMOJICHCTBHS, @ HE JIMYHBIX CUMIIATUI;

— BOCIPHHUMATH KPUTHUECKHE 3aMEUaHUs KaK PECypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO M €MKO (POpMyIHpOBaTh KaK KPUTUYECKUE, TaK M OJOOpUTENIbHBIE 3aMeuyaHUs B aJpec
JIpYruxX JIOAEH B paMKax JeJOBOM M 00pa3oBaTeIbHOM KOMMYHHUKAIMHM, H30eras IpH STOM
JTUYHOCTHBIX OLIEHOYHBIX CY>KICHUH.

1.3 llnanupyemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHN Y4eOHOr0 mpeaMeTa « XuMHD)

B pesynbpTate m3zydeHuss y4eOHOro mpeamera «XUMHUs» HAa YPOBHE CpeIHEro oOmiero oopazoBaHUs
BBIMTYCKHHUK HA YTTyOJICHHOM YPOBHE HAYUHUTCS:

— pacKphIBaTh Ha MPUMEPaxX PoJib XUMHUH B (OPMUPOBAHUN COBPEMEHHOI HAYYHON KapTUHBI MUpa U
B MPAKTHUYECKOWN NIESITEIIbHOCTH YEJIOBEKA, B3AMMOCBSI3h MEXKIY XUMHEH U NPYTUMH €CTECTBEHHBIMHU
HayKaMu;

— CONOCTABJISITh MCTOPUYECKHE BEXU PA3BUTUSL XMMHUHM C HUCTOPUUYECKUMHU MEPUOJAMU PaA3BUTHUS
MPOMBILUIEHHOCTH W HAyKW Uil NPOBEJICHUS aHalu3a COCTOSIHUS, NIyTEHW pa3BUTHS HAYKH U
TEXHOJIOTHH;

— aHaNM3UpPOBaTh COCTAaB, CTPOCHHE W CBOMCTBA BEIIECTB, MPUMEHSS TOJOKEHUS OCHOBHBIX
XMMHUYECKUX TEOPHUH: XMMHMUYECKOI'O CTPOEHMsI OpraHudeckux coeauHeHuil A. M. bytieposa,
CTPOEHHSI aTOMa, XMUMHUYECKON CBSI3M, A3IEKTPOJUTUYECKONW AMCCOLMALMM KHUCJIOT, OCHOBAHUU U
COJIEH, a TAK)KE yCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIEC CBSA3M MEKy CBOMCTBAMHM BEILLECTBA U €0
COCTaBOM M CTPOCHUEM;

— TMPUMEHSTh TpaBWJIa CHUCTEMATUYECKOW MEXAYHAPOJHOW HOMEHKJIATYyphl KakK CpeJCcTBa
pas3nuYeHus U UACHTU(UKAIIMY BEIIECTB 1O UX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJIEKYIISPHBIC U CTPYKTYpPHBIE OPMYIbI HEOPTAaHUYECKUX H OPTAaHUYECKHUX BEIIECTB
Kak HocuTenedl uHGOpMalMU O CTPOSHUHM BEIIECTBA, €ro CBOMCTBAX M NPUHAMIEKHOCTH K
ONPEAECICHHOMY KJIaCCy COECIMHEHUM;

— OOBACHATH MPHUPOAY U CHOCOOBI O0Opa30BaHUS XUMUYECKOW CBSI3M: KOBAJEHTHOW (MOJSPHOM,
HETOJSIPHOW), HMOHHOW, METa/NIMYeCKOM, BOJOPOJHOM C I1ENbI0 OINpEeACNICHUs XUMUYECKOU
AKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (U3MYECKHE CBOMCTBA HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT THUMA KPUCTAINIMYECKOU PEIICTKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B H3MEHEHUM XHMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COCIMHEHHM, BHICIIUX OKCUIOB U TUAPOKCH/IOB;

— IPUBOJIUTH IPUMEPHI XUMHUECKUX PEAKINI, paCKPBIBAIOIINX XapaKTEPHbIE XMMHUUECKUE CBOMCTBA
HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB M3YyYEHHBIX KJIACCOB C LENbI0 UX HUJIECHTU(UKALUUA U
00BsiICHEHUS 00J1aCTH IPUMEHEHUS;

— ONpeNeNiATbh MEXaHU3M peaklUd B 3aBUCUMOCTH OT YCJIOBHM NPOBEACHUS pEaKIUU U
MIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHMUS XMMHUYECKUX PEAKIUNA HAa OCHOBE THUIIA XUMHUYECKOU
CBSA3U U aKTUBHOCTU PEAreHTOB;



— YCTaHaBIMBAaTh 3aBUCHMOCTh PEAKIMOHHON CHOCOOHOCTHM OpPraHMYECKHX COCAMHEHUH OT
XapakTepa B3aUMHOT'O BIMSHUS aTOMOB B MOJIEKyJaX C LEJNbI0 MPOTHO3UPOBAHUS IMPOIYKTOB
peaknuu;

— YCTaHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEaKIMH M CMEIIEHHUS XUMHYECKOTO
paBHOBECHS OT Pa3jIMYHBIX (DAKTOPOB C LENBIO OMPEAENICHHUs ONTHUMAIbHBIX YCIOBHH MPOTEKAHUS
XUMHUYECKHX MPOIECCOB;

— YCTaHABJIMBATh TCHETHYECKYIO CBSI3h MKy KJIACCAMU HCOPTAHUICCKUX M OPTraHMYECKHUX BEIICCTB
JUIsE 0OOCHOBAHUS TPUHITUITHAIBHON BO3MOXKHOCTH TIOJNYYEHUS HEOPTAHHMUYECKUX W OPTaHMYECKHX
COCIMHEHUH 33JJaHHOTO COCTaBa U CTPOCHUS;

— MoAOUpaTh pPeareHThl, YCIOBUS U OMPEAENATh MPOAYKTHl PEaKIUil, MO3BOJISIONINX PEaTU30BaTh
nabopaTopHble M MPOMBIIIJICHHBIE CIIOCOOBI  TMOMY4YEeHHUS BaXHEHIIMX HEOPraHUYEeCKUX U
OpPraHMYECKHUX BEIICCTB;

— OIpEeNeNsATh XapaKTep CPeasl B pe3yabTaTe TUAPOIH3a HEOPTAHUIECKUX U OPTAaHUYECKHIX BEIIECTB
U TIPUBOJUTH TMPUMEPHI THAPOIN3A BEIISCTB B MOBCEIHEBHOW KH3HU 4YEIOBEKAa, OMO- JIOTMYECKUX
0OMEHHBIX TPOIECCaX U MPOMBIIUICHHOCTH;

—  TpPUBOAUTH  HIPHUMEpPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEAaKIUl B  NpPHUPOJE,
MTPOM3BOJICTBEHHBIX MPOIIECCAX U KU3HEACITCILHOCTH OPTaHN3MOB;— OOOCHOBBIBAThH MPAKTUICCKOE
WCIOJIb30BAaHNE HEOPTAHWYECKUX M OPTaHUYECKHX BEMIECTB M WX PEAKIUH B MPOMBIIUICHHOCTH H
OBITY;

— BBINOJHATh XUMHUYECKUI SKCIEPUMEHT IO PAClO3HABAHUIO U TOJYYEHHMIO HEOPTraHUYEeCKUX U
OpPraHMYECKHUX BEILECTB, OTHOCSIIUXCS K pPa3jIMYHbIM KJIacCaM COEIUHEHHH, B COOTBETCTBUH C
MpaBWIaMA W TpHeMaMHu Oe30macHoi paboOThl ¢ XUMHUYECKHUMH BEIIECTBAMH W J1a0OPaTOPHBIM
o0opymoBaHuEeM;

— TPOBOJMUTH pacyeThl Ha OCHOBE XUMHMYECKHUX (OpPMYNT U YpaBHEHHH peakiuil: HaxOXXICHHUE
MOJIEKYJISIpHOI  (OpMYJIbI OPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH U MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJISAIIUX B €r0 COCTAB WIIH IO MPOJyKTaM CTOPaHUs; pacueThl MACCOBOM JOJIH (MacChl)
XUMHYECKOTO COCJMHCHHS B CMECH; PacdyeThl Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, eciau OJHO U3 BEIIeCTB J1aHO B HM30BITKE (MMEET MPUMECH); pacyeThl MacCOBOW WIIU
00BEMHOM JOJM BBIXOAA MPOJYKTA PEAKIMH OT TEOPETHUYECKH BO3MOXKHOTO; PACUEThl TEIIOBOTO
s dexTa peakiuu; pacyeTbl OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKUX PEaKIUAX; PacdeThl
Macchl (00beMa, KOJTUYECTBA BEIECTBA) MPOJYKTA PEaKIUM, €CIU OJHO W3 BEIIECTB JaHO B BHJIC
pacTBOpa C ONPEICTICHHON MacCOBOM J10JIEN pACTBOPEHHOIO BELIECTBA;

— WCTOJB30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAIHW3, CUHTE3, MOJEITUPOBAHUEC XHUMHUYECKUX
MIPOLIECCOB M SIBICHUN MPH PEIICHUU y4eOHO-UCCIIENOBATENbCKUX 3a7ad [0 HM3YYCHHIO CBOMCTB,
CIIOCOOOB MOJTyYEHUS M paClIO3HABAHUSI OPIraHUMYECKUX BEILECTB;

— BJIAJICTh NIPaBHJIaMU 0€3011aCHOT0 OOPAIICHHS ¢ SKUMHU, TOPIOYHMH U TOKCHYHBIMH BEIIECTBAMH,
CpelCcTBaMU OBITOBON XUMUHU;

— OCYHIECTBJIATH IOWCK XHMMHYECKONH WHQOpMAIMK 10 Ha3BaHUsAM, UACHTU(DHUKATOpAM,
CTPYKTYpPHBIM (pOpMysiaM BEIECTB;

— KPUTHUYECKU OIICHMBAThb M HHTEPHPETUPOBATH XMUMHUYECKYI0 HH(OPMAILMIO, COAECPKAIIyIOCS B
COOOIIIEHUSX CPEJICTB MAaCCOBOM MH(pOpMAIH, pecypcax MHTepHEeTa, HAYIHO-TIOMYJISIPHBIX CTaThIX C
TOYKH 3PEHUSI €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B IIENISAX BBISABJICHUS OIIMOOYHBIX CYKICHHHA U
(dhopMupoBaHHsS COOCTBEHHOUN TO3UIINH;

— HAXOAWTh B3aMMOCBS3U MEXAY CTPYKTYpOH U (yHKIMEH, MPUUUHON U CIEACTBHEM, TEOPHEH U
(dakTaMu TIpW aHAJU3e MPOOJIEMHBIX CUTyalluii 1 00OCHOBAaHHMH NMPUHUMAEMBIX PEIICHHA HAa OCHOBE
XUMHUYCCKHUX 3HAHUI;



— TPEACTAaBIATh MYTH pELIeHUS TI00ambHBIX NPOOJIeM, CTOSIIUX Tepel YelOBEYeCTBOM, U
MEPCIEKTUBHBIX HANpPaBICHUNH pa3BUTUS XUMHUYECKHUX TEXHOJOrHi, B TOM 4YHCIIE TEXHOJIOTHM
COBPEMEHHBIX MATEPHAJIOB C PA3TMYHON (DYHKIIMOHAIBHOCTHIO, BO300HOBIISIEMBIX HCTOYHHKOB
CBIPBS, TMEPEepadOTKH W YTUIM3ALUU TMPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB. BBIMYCKHHMK Ha
yII1yOJICHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS :

— (opMynupoBaTh Ledb HCCIEAOBAHUS, BBIIBUTATh U MPOBEPSATH IKCIEPHUMEHTAIBHO TUIIOTE3BI O
XUMUYECKUX CBOMCTBAX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTyNaTh B
XUMUYECKHUE PEAKIINH, O XapaKTepe U MPOJIYKTaX Pa3IMUHbIX XUMUYECKUX PEaKIIUiA;

— CaMOCTOSITENTFHO TIAHUPOBAThH U MPOBOAUTH XUMUYECKUE IKCTIEPUMEHTHI C COOTIOIEHUEM TIPABUIT
0e30macHoO paboThI ¢ BELIECTBAMH U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

— UHTEpPIPETUPOBATH JAaHHBIE O COCTaB€ M CTPOCHHHM BELIECTB, MOJYyYEHHBIE C IOMOUIBIO
COBPEMEHHBIX (PU3UKO-XUMHUECKUX METOJIOB;

— OMNHCHIBaTh COCTOSIHME 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUYECKHUX
MIPeICTaBICHUI O CTPOCHUU aTOMa Uil OOBSICHEHHUS PEe3yIbTaTOB CIIEKTPAILHOTO aHAIN3a BEIECTB;
— XapaKTepHU30BaTh POJIb a30TOCOAEPKALIUX TEeTePO- LUKIMYECKUX COCIMHEHHM M HYKJIECHHOBBIX
KHCIIOT KaK Ba)KHEUITNX OMOJIOTUYECKU aKTUBHBIX BEIIECTB;

— TPOTHO3UPOBATH BO3MOXXHOCTh TPOTEKAHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
JIeXKAIINX B OCHOBE MIPUPOIHBIX U IPOU3BOACTBEHHBIX MPOIIECCOB.

Cozepxanue Kypca
OCHOBBI XUMHUH

ATOMHO-MOJIEKYJISIpHOE y4eHHE. BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHUS.
KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTaB BellecTBa. MosipHAas U OTHOCHUTENIbHAs MOJIEKYJspHas
Macchl BemlectBa. MonbpHast J0JIsE U MaccoBas J0Js 3jieMeHTa B BemiecTtBe. CTpoeHue aroma.
Hyknuapl. M3otonbl. Jledpekr maccel. Tumbl pajinoakTUBHOTO pacnajna. TepMOsSJIEpHbIH CHHTE3.
OTKpbITHE HOBBIX XUMUYECKHUX JIEMEHTOB. SnepHble peakuuu. TUnbl SACpHBIX pEakluii: JelIeHUe U
cuHTe3. CKOpOCTh peakiuu. XUMUYECKas CBA3b. DJIEKTPOHHAS NPHUPOAA XUMUYECKON CBSI3U. Bumsl
XUMUYECKOM CBsi3u. KoBalleHTHast CBsI3b M €€ XapaKTEPHUCTHKU (PHEPrus CBSI3M, JJIMHA CBS3H,
BAJICHTHBIN YTOJI, KPaTHOCTh CBSI3M, MOJISIPHOCTBH, MOJsIpU3yeMOCTh). KoBaneHTHas HenosisipHas u
nossipHasi cBs3b. OOMEHHBIM M JOHOPHO-AKUENTOPHBIA MEXaHU3MbI OOpa30BaHMS KOBAJIEHTHOM
NnoJsipHOM cBA3U. ['eomeTpusi Mosekyibl. JIUMONBHBIA MOMEHT CBSI3M, JUIMOJbHBIA MOMEHT
Mosekyibl. MoHHas cBA3b. OTnnuue MexX1y HOHHOM U KOBAJIEHTHOM CBSI3bl0. MeTainueckas CBA3b.
Bonoponnasi cBsi3b M €€ BIMSHHE Ha CBOMCTBA BELIECTBA. MEXMOJNEKYJSPHBIE B3aWMOJICHCTBUS.
[ToHsATHE O CYyNIPaMOJIEKYJISIPHOW XUMUHU.

ArperatHble cocTosiHusi BemiecTBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kiaitnepona—
MenpneneeBa. 3akoH ABoraapo. 3aKOH 00BEMHBIX OTHOMmICHWH. OTHOCHUTEIbHAS TJIOTHOCTH T'a30B.
Cpennsisi monsipHass Macca cmecH. CTpOeHHE TBEpPIBIX TEN: KpPUCTAUTMYECKHE U aMop(HBIE
BelleCTBA. THUIBl KPUCTAJUIMYECKUX PEIIETOK: aTOMHAas, MOJEKYJSIpHAs, MOHHAs, METajInyecKasl.
[lonsatue o0 3nemeHTapHO sueiike. Pacuer uncia MOHOB, COAEPKAIIMXCS B SJIEMEHTAPHOU sSUEHKe.
Nonnble pamuycel. OmnpezneneHne METALIMYECKOrO paauyca. 3aBUCUMOCTb (DU3MUECKHX CBOMCTB
BEILIECTBA OT THMAa KPUCTAIUIMYECKON perieTku. [Ipuunnbl MHOrooOpasus BemiecTB. COBpeMEHHBIC
MPEJICTABICHUs] O CTPOSHUH TBEPIBIX, KUAKUX M Ta3000pa3HbIX BemecTB. CrocoObl BBIpaKEHUS
KOJIMYECTBEHHOTO COCTaBa pPAacTBOpA: MaccoBas [OJISI PACTBOPEHHOTO BeliecTBa (TPOIEHTHAS
KOHIIGHTpAaLUs), MOJIApHas KOHLEHTpaims. TuTpoBanue. PacTBopeHHe Kak (U3MKO-XUMHUYECKHUIM
npouecc. Kpucramnoruaparsl.

Hucnepcubie cuctemsl. Komnonansie pactBopsl. MctunHbie pacTBopbl. JlucnepcHas daza u
nucnepcuoHHas cpena. CycrneHsun u SMyabcun. 30 U renmu. Onanecrennus. Iddexr Tungans.
Koarynsauus. Cenumentanusi. Cunepesuc. Peakiiuun B pacTBopax aieKTpoauToB. KauecTBeHHBIE
peakuuu Ha MOHbl B pacTBope. KHCIOTHO-OCHOBHBIE B3aUMOJEHCTBUS B PacTBOPAX.



AMmdporeprnocts. HMonHOe mnpousBeneHue Boabl. Bomopoansii mokazarens (pH) pactBopa.
CunpHble U cnalble 31eKTpodauThl. Pacuer pH pacTBOPOB CHUIBHBIX KHUCIOT U UIEJIOYEH.
KoHcTaHTBl AMCCONMAIUU CIIA0BIX JIEKTPOIUTOB. CBS3b KOHCTAaHTBHI U CTENEHHU JAHCCOIUAITIH.
3akon pasBeneHusi OctBanbaa. Peaknuu nonHoro oOmena. IlosHble M COKpalieHHbIE MOHHBIC
ypaBHeHus. ['maponu3 coneid. ['maponus mno KaTMOHY, 10 aHHOHY, IO KaTHOHY M IO aHUOHY.
Peakmust cpeqipl pacTBOPOB COJEH: KUCTIOTHAS, IIEJIOUHAs U HeWTpasibHast. [lomHbIN HEOOpaTUMBIA
ruaponun3. IlomydeHne peakimuen ruaponnsa OCHOBHBIX cosied. [IoHATHE O IpPOTOIMTHYECKOU
teopun bpeHcrena—IJloypu. IloHsiTHe O TEOpUHM KHUCIOT M OCHOBaHWM Jlptouca. 3HayeHUe
TUAPONIM3a B  OWONOTMYEeCKMX OOMEHHBIX Tporeccax. llpuMeHeHue ruaponmu3a B
MPOMBIIIUICHHOCTH. PaBHOBECHE MEXIy HACHIIIEHHBIM pPacTBOpoM U ocankoMm. [IpowsBenenme
PacTBOPUMOCTH.

Hemonctpanuu. 1. Onpenenenne KUCIOTHOCTH CPEIBI IPH MOMOIIY UHANKATOPOB. 2. DddekT
Tunpans. 3. OO6pazoBaHUE KOMIUIEKCHBIX COCIMHEHUH TIEPEXO0JHBIX METAJIIOB.

JlaGopartopubie onbIThl. 1. Peakium noHHOTOo 0OMeHa. 2. CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
3. 'maponus coneid. 4. [lonyyeHue u CBONCTBA KOMIUIEKCHBIX COCTMHEHHM.

OKHUCIATETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH. THIBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii. OKUCIeHUe U BOCCTaHOBIEHUE. OKUCIUTENN U BOCCTAHOBUTENIN. METO/ 3JIEKTPOHHOTO
U JJEKTPOHHO-MOHHOTO OamaHca. IloBemeHue BemiecTB B cpelax C pa3HbIM 3HaueHueMm pH.
[lepmanranaT Kanusi Kak OKHCIUTETh. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B MPUPOJIE,
MPOU3BOCTBEHHBIX MPOIECCAX U KU3HEACITEIBHOCTA OPraHU3MOB.

["anpBaHnYecKkuit 3MeMeHT (Ha mpuMepe dneMenTa Jlanusmst). XuMU4eckiue UCTOUHHUKH TOKa!
rajlbBaHUYECKHE JJIEMEHTBI, AaKKyMYJSITOPBI U TOIUIMBHBIE 7dyeMeHThl. dopma 3amucu
XUMUYECKOTO HCTOYHMKA TokKa. CTaHmapTHBIM BOXOPOAHBIN  3nekTpon. CTaHmaapTHBIN
JNEKTPOAHBIN TOTeHIuan cucreMbl. [loHATHE 00 ANEKTPOABIKYIIEH CHUJIE PEaKIIHH.
DNEKTPOXUMHUYUECKHIA sl HAPSHKEHUH (AKTUBHOCTH) METAJUIOB (sl CTAHAAPTHBIX AJICKTPOIHBIX
noTteHImanos). HanpaBnenrne oKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

DNEKTPOJIN3 PacIylaBOB U BOJHBIX PACTBOPOB SJIEKTPOJIUTOB (KHUCIIOT, LIEIOYEH U COJiei).
3akoHbl 3neKTpoau3a. IIpakTnyeckoe NpUMEHEHUE SJIEKTPOJIM3a I IOJYYEHHs ILIEJIOYHBIX,
[IEJIOYHO3EMETFHBIX METAJUIOB M alfoMuHUsA. Koppo3us MeTanioB: criocoObl 3alllUThl METaJIOB
OT KOPPO3UHU.

JlemoHcTpanmu. B3anMmojeiicTBue TiepMaHTaHAaTa Kaidus C CyJb()HUTOM HATpHsi B Pa3HBIX
cpenax.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKMX COeJUHEeHuH. Baxnelmme kiacchl
HEOPraHMYECKHUX BELIECTB. JJIEMEHTHl METAJUIBI U HEMETAJIBl U UX IOJI0KeHue B llepunonnyeckoit
cucreme. Kiaccuduranuss ¥ HOMEHKIATypa CIIOKHBIX HEOPTaHWYECKHX COCIWHEHHWH: OKCHIIOB,
TUAPOKCUJIOB, KHCIOT U COJIeH. l'eHeTmyeckass CBsI3b MEXAY KIAaCCaMH HEOPraHWYECKHX
coequHeHui. neHTudukanyst HeOpraHn4eCKUX BEIECTB U HOHOB.

KommnekcHble coennHeHus. CocTaB KOMIUIEKCHOIO MOHA: KOMIUIEKCOOOPa30BaTellb, JIUTAHIbI.
Koopaunanuonnoe uncino. HomeHknaTypa KOMIUIEKCHBIX COEIMHEHUH. 3HAUEHUE KOMIUIEKCHBIX
coenrHeHul. [IoHATHE 0 KOOPAMHAIMOHHON XUMHH.

OCHOBHBIE TTOHSITHS OpFaHH‘ICCKOfI XUMHHN

[losBneHne ¥ pa3BUTHE OpPraHWYECKOM XHMMHMM Kak Hayku. [Ipeamer u 3amgaum
OpraHNYeCKOW XUMHUH. MeCTO U 3HAY€HHE OPraHWYeCKOW XMMHH B CHCTEME €CTECTBEHHBIX HaYK.
B3aumocBsI3b HEOPraHMUYECKHUX U OPraHUUECKHUX BEIIECTB.

OcoOeHHocTH OpraHuyYeckux BemiecTB. [IpuunmHBl MHOTOOOpa3us OpraHUYECKHX BEIIECTB.
Oprannueckue BEIECTBA B MPUPOJIC. YTIEPOIHBIN CKEJIET OPraHUYeCKON MOJIEKYJIbl, €r0 THIIbI:
HUKIn4eckue, anukianyeckue. KapOouukiuyeckue U reTepolukiIndeckue ckeneTbl. KpaTHOCTh
XMMHUYECKON CBS3U (BUABI CBSI3€M B MOJIEKYJaX OPraHUYECKUX BELIECTB: OJUHApPHBIE, BOMHBIE,
TpoiiHbIe). MI3MeHeHne sHepruu CBsi3edl MEeXIy aTOMaMH YriiepoJa MpH YBEIMYEHUU KPaTHOCTU
cBsA3M. HacelllleHHbIE M HEHACBIILIEHHBIE COEIMHEHUS.

DONEeKTPOHHOE CTPOCHHME W XMMHUYECKHE CBA3M aTtoMa yriepona. ['mOpunmsanus aTOMHBIX
opOuTanel, ee TUNBI ISl OPraHUYECKHX coenuHeHHi: sp3, sp2, sp. OOpa3oBanue cBszeil B
MOJIEKYJIaX  OpPraHUYECKUX coeAuHeHWil. [IpocTpaHCTBEHHOE  CTPOEHHUE  OPraHUYECKUX
COeIMHEHUN. XUMUUECKOE CTPOCHHUE KaK MOPSA0K COETUHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIEHTHOCTU. (OCHOBHBIE IIOJIO)KEHUS TEOPUM XUMHUYECKOTO CTPOEHUs OPraHM4ecKuX
coenuHeHuit A. M. BbytiepoBa. 3aBHCUMOCTh CBOWCTB BEIIECTB OT XHUMHYECKOTO CTPOCHHUS



Mmonekya. CtpykrypHast ¢opmyna. M3omepus u uzomepsl. CTpyKTypHast U NPOCTPAaHCTBEHHAs
n3omepus. M3omepus yriieponHoro ckenera. M3omepus mosoxenus. MexknaccoBasi H30MEpPHS.
Bunel npoctpancTBeHHON n3oMepun. OnTudeckas n3oMepus. ACUMMETPUUYECKUN aTOM YIJIepoza.
OnTrueckue aHTUIONAbI. XUPAIbHOCTh. XHUpaJbHbIE U axUpajbHble MOJIEKYNbI. I'eomeTpuueckas
n3zomepus (LUC-, TpaHC-U30MEPHS).
@OU3MKO-XUMHUYECKHE METOAbl HCCIENIOBAaHUA CTPOCHHMS U PEAKIMOHHOM CIIOCOOHOCTH
oprannueckux coenuHeHuid. Cnekrtpockommst SMP, wmacc-cnektpoMerpusi, HWHQpaKpacHas
CIIEKTPOCKOIIHS.

DNEeKTPOHHOE CTPOEHHE OpraHMYeCKHWX BellecTB. B3anMHOe BIMSHHE aTOMOB W TPy
aToMOB. DinektpoHHble 3¢ dexTl. UHayKTHBHBIH U Me30MepHbIi 3¢ dekTol. [lpencrasienue o
pe3oHaHce.

Knaccudukanus opranudeckux BemecTB. OCHOBHBIE KJIACCHI OPTaHUYECKUX COCAMHEHUU.
[MpunHIMNIE! KIaccuUKauu OpraHUYecKuX coenuHeHui. [loHaTHe O QYHKIMOHANBHOU TpyTIe.
Knaccudukanus opraHMuecKUX COeAUHEHHH 10 (YHKIHMOHAIBHBIM TIpynmnam. [‘omonorwus.
I'omonoru. I'omonornyeckas pasHocTb. [ oMonoruyeckue psijsl.

Homenkiatypa opranndyeckux BemiecTB. MexayHapoaHas (CUcTeMaThyecKkasi) HOMEHKIIaTypa
OpPTaHWYECKHX BEIIECTB M MPUHIMIBI O0pa3oBaHUS HA3BAaHWUN OPraHWMYECKUX COCTUHECHHIA.
PanmonanpHast HOMEHKIIaTypa.

Knaccudukanus n ocobeHHOCTH opraHudeckux peakiuid. CrocoObl 3amuceil peakuuii B
oprannyeckord xumuu. CxemMa W ypaBHEHHE. YCIIOBUs TpoBeaecHHs peakiuii. Kmaccudukamms
peakuuii OpraHMYeCKUX BELIECTB MO CTPYKTYPHOMY NpHU3HAKy: 3aMELICHHE, NPUCOEINHEHUE,
ormieryieHue. PeakunoHHble UeHTphl. llepBoHauyanbHble TOHATHUS O THUMAX M MEXaHU3Max
OpPraHMYEeCKHX peakuud. ['OMONMTHYECKMHM W TeTEePOJUTUYECKHA pa3pblB  KOBAJICHTHOU
XUMHUYeCKor CBsi3H. CBOOOMHOpPAAMKANBHBI M HOHHBI MeXaHU3Mbl peakuuu. [loHsatue o
CBOOOJIHOM pajiuKaiie, Hykieopuie, snekrpoduie, kapookatnoHe u kapbanunone. O003HaUCHHE
MOHHBIX pEakUUid B OpPraHudyecko XumMuu. OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHBIE PEAKIUHU B
OopraHuyeckor XuMuu. MneHTudukanus opraHn4eckux coeiMHeHn. ['eHeTnyeckas cBsa3b MEXIY
KJIACCAMM OPTaHUYECKUX COCAUHEHUM.

JlemoHcTpauuu. Moaenu opraHndecKuX MOJIEKYIL.

YrneBonopobl

AnkaHpl. DJEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHME  MOJEKYJIbl  METaHa.
sp3-I'mbpunuzanus opOutaneit aromoB yriaepoaa. ['omonoruyeckuit psg u oOmras Qopmyna
ankaHoB. Cucrtemaruuyeckas HOMEHKJIATypa ajKaHOB U paJuKaioB. l3omepus yriepoaHoro
ckerneTa ankaHoB. [loHaTue o koHpopmarusax. OU3nYecKue CBONCTBA allKaHOB. 3aKOHOMEPHOCTH
U3MEHEHHUS (U3MYECKUX CBOWCTB. XHMHUYECKHE CBOMCTBA aJKaHOB: TaJOrCHHPOBAHHUE,
HUTPOBaHUE, JETHJIPUPOBAHUE, TEPMUUYECKOE Da3NOkKeHHE (MHUPOSN3), TOPEHHE KaK OJIUH U3
OCHOBHBIX UCTOYHHKOB TETJIa B MPOMBIIINIEHHOCTH U OBITY, KATATMTUYECKOE OKUCIICHHUE, KPEKHHT
KaK CIOCOOBI MOTYYCHHS BaXKHEHIINX COCAMHEHUN B OPTaHMYECKOM CHHTE3€, N30MEPHU3AIHs KaK
croco0 TONy4eHHs] BBICOKOCOPTHOTO O€H3MHAa. MeXaHu3M peakldd CBOOOTHOPAAHKAIHHOTO
3amenieHus (Ha puMepe XJIOpUpoBaHus MeTaHa). CHHTETHUECKUE CIIOCOOBI MOIYYeHUS alIKaHOB.
MeTobl MONTy4eHUsl alKaHOB U3 aJKWIrajJoreHuaAoB (peakius Bropua), nekapOokcuiInpoBaHuEeM
coJieil KapOOHOBBIX KUCIIOT U 3JIEKTPOJIU30M PACTBOPOB COJIEH KapOOHOBBIX KuCI0T. Haxoxenue
AJIKaHOB B IIPUPOJIE U IPUMEHEHUE ATKAHOB.

[Muknoankanel. CTpoeHHe MOJIEKYNl IuKiIoankaHoB. OOmas QopMmyna IUKIOAIKAHOB.
Homenkiatypa nukiioankanos. M3omepus NUKIOAIKAHOB: YTIIEPOIHOIO CKEJIETa, MEKKIIACCOBas,
MPOCTPAHCTBEHHAsA  (LIUC-TPaHC-U30MEpHs). HampsixkeHHble ¥ HEHANpPSKEHHBbIE  LUKIIBL.
Crenuduka CBOMCTB IHMKIOATKAHOB C MajbiM pa3MepoM MLHUKIA. XHUMHYECKHE CBOMCTBa
LUKJIONPOIIaHa: TOPEHUE, PEeaKluu MpUCOeINHEeHHs! (THAPUPOBAHUE, PUCOECIUHEHUE TaJOTEeHOB,
rajoreHOBOJIOPOJIOB, BOJbI) M IIMKJIOTE€KCaHA: TOPEHHE, PEaKIUU PaJUKAIBLHOTO 3aMelieHUs
(xopupoBanue, HUTpoBaHue). [lonyyeHne HUKI0ATKaHOB U3 aJIKAHOB U JAUTaJOreHaJKaHOB.

AnkeHbl. DIEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHME  MOJEKYJbl  3THJICHA
sp2-I'ubpuauzamnus opOutaneii atomoB yriepona. Cesaszu. ['omonormueckuii psa W oOImas
dopmyna ankeHoB. HomeHkmaTypa ankeHoB. l3omepusi anmkeHOB: YIJIEPOJHOTO CKeEleTa,
MOJIOKEHUSI ~ KPaTHOM  CBSI3M, MPOCTPAHCTBEHHas  (T€OMETpHYEcKas  W30MEpHs, WU
[UC-TPaHC-U30MepHsl), MeXKKIaccoBas. PU3NYecKue CBOMCTBA aTKeHOB. XMUMHUYECKHE CBOMCTBA



anKeHoB. Peakuuu >meKTpoQUILHOTO MPUCOSTUHEHUS KaK coco0 ModydeHHs (yHKIIMOHAIBHBIX
IPOM3BOJHBIX YIJIEBOJOPOAOB: TUAPUPOBAHHUE, TaJOT€HUPOBAHUE, T'MIPOTaJIOr€HUPOBAHUE,
rUApaTanys ajlKeHOB. MeXaHu3M AJIEKTpOQUIBHOTO MNPUCOENMHEHUs K ajikeHaMm. [IpaBuio
MapkoBHHKOBA U €ro OOBSICHEHHE C TOYKH 3pEHHUs DJIEKTpPOHHOW Teopuu. PanukampHOe
npucoequHeHne OpOMOBOZOPOAAa K ajJKeHaM B MPUCYTCTBUHM Tepekuceid. BzanmoneiicTBue
aJIKEHOB ¢ OpOMOM U XJIOpOM B Tra3oBoil (ha3e mpu BBICOKOM TeMIlepaType WM Ha CBETY.
OxucneHne aaKkeHOB: TOPEHUE, OKUCIEHUE KHCIOPOAOM B IpUCyTCTBUU Xjopuaos namiagus (II)
u meau (II) (Bakep-mporecc), OKHCIEHHWE KHCIOPOJOM B TMPUCYTCTBUHU cepedpa, OKUCIICHHE
ropsiYMM TOJKHUCJIEHHBIM PAacTBOPOM MEPMAHTaHATA KaJlds, OKUCIICHHE IMEePMaHraHAaTOM KaJlus
(peakuust  Barnepa), o3oHupoBaHue. KauecTBeHHble peakIMM Ha  JIBOHHYIO  CBS3b.
[IpoMmblieHHble U 1a00OpaTOpHBIE CIOCOOBI TONY4YeHHUS alkeHOB. llonmydeHue alikeHOB
JEruIpUpOBaHUEM aJKaHOB; pEaKIUEeH AIMMHUHUPOBAHUSA U3 CIUPTOB, TaJOrE€HAIKAHOB,
nuranoreHainkaHoB. IlpaBuno aitneBa. [lomumepusanusa ankeHoB. [lonmumepusamus Ha
karanu3aropax I{uriepa—Harra. IloaudTHneH kKak KpyIMHOTOHHAXKHBIM IPOAYKT XUMHUYECKOTO
npou3BOACTBA. [I[puMeHeHNE aIKEHOB (ITUIICH U TIPOIIUJIEH ).

Anxanuensl. Knaccudukanus ankaJireHOB MO0 B3aUMHOMY PacIlOIOKEHUIO KPaTHBIX CBS3CH B
Mojekyiae. OCOOEHHOCTH SJEKTPOHHOTO H IPOCTPAHCTBEHHOTO CTPOCHHUS COIPSKEHHBIX
ankaauenoB. OOmas ¢dopmyna ankaaueHoB. HoMeHkmaTypa W HW30Mepus alKaJHECHOB.
@u3NYEeCKUEe  CBOWMCTBA  QJIKAaJWCHOB. XHMHYECKHE CBOWCTBAa  AlKQJUEHOB:  PEAKLHMH
npucoeAHeHus (THIPUPOBAHUE, TaJIOr€HUPOBAaHUE), TOpPEeHUs U monuMmepusaruu. 1,2- u 1,4-
[Mpucoenunenue. Ilonydenune ankaameHoB. CunHre3 OyragueHa w3 OyTaHa | 3TaHOJA.
[Tomumepuzamus. Kayuyku. Brimag C. B. JlebemeBa B moslydeHHE CHHTETHYECKOTO Kaydyka.
Bynkanuzanus kayaykos. Pe3una. MHorooOpasue BHIOB CHHTETHUECKUX KaydyKOB, UX CBOMCTBa
Y IPUMEHEHUE.

ANKUHBL.  DJEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE  MOJIEKYJIBl  allETUIICHA.
sp-I'mbpunuzanus opOutaneit aromoB yriepona. ['oMonorudeckuid psn u obmas (opmyna
ankuHoB. HomeHnknatypa ankuHOB. M30Mepusi alkvHOB: YIJI€pOAHOIO CKENETa, IOJIOKEHUS
KpaTHOM CBA3M, MEKKIaccoBas. Duznueckrue CBOMCTBA AJIKUHOB. XUMUYECKUE CBOMCTBA AJIKUHOB.
Peakuuu mpucoenHeHUs Kak CHOCOO IMOSy4eHHs MOJIMMEPOB M JAPYTUX MOJE3HBIX MPOJYKTOB.
lMunpupoBanue. Peakunu nprcoeJuHEHHs rajJoreHoB, raloreHOBOA0POAOB, BOAbL. TpuMepuzanus
U auMepu3anus auetwieHa. Peakuuu 3amenieHusi. KucinoTHble CBOWMCTBA alKMHOB C KOHLIEBOU
TPONHOM CBSI3bI0. AlleTUIeHUBI. B3anmoeiicTBie alleTUiIeHUI0B ¢ rajoreHankanamu. ['openue
anerwieHa. OKHCIIEHHE alKMHOB pacTBOPOM IepMaHranara kanus. l[lomyuenue aneruiiena
NUPOJIM30M MeTaHa U KapOugHbIM MeTooM. CHHTE3 aJKMHOB aJKWIMPOBAaHUEM allETHIIUIOB.
[Ipumenenue anerwieHa. ['opeHne aneTuieHa Kak MCTOYHUK BBICOKOTEMIEPATYPHOrO IJIAMEHH
JUISL CBAPKU U PE3KU METAILJIOB.

Apensl. Uctopust oTkpeiTs Oenzona. [Tonstue 060 apomatuyHocth. IlpaBmino Xrokkes.
Heb6enszounneie apomatuueckue cucteMbl. COBpEMEHHbIE NPEJICTaBICHUS OO0 AJIEKTPOHHOM H
IIPOCTPAaHCTBEHHOM CTpoeHMH Oen3oia. Obmas ¢opmyna apeHoB. M3oMepus U HOMEHKJIATypa
romMosioro 6ensona. Mzomepus au3aMelieHHbIX OEH30JI0B Ha MpUMepe KCuiionoB. dusznueckue
cBoiicTBa OeH30i7a. XMMHUYECKHE CBOWCTBAa OeH3oma. Peakmuu 3amerieHus B OCH30JIBHOM Spe
(anexTpounpHOE 3aMelIeHNe): TAIOT€HUPOBaHNEe, HUTPOBAaHUE, aJKWINPOBaHHUE, allUJIUpPOBaHuUE,
cynbpupoBanue. MexaHU3M peakluu EKTPOPIILHOTO 3aMelleHus. Peakuy npucoeinHeHus K
Oenzony (TUApHpPOBaHHE, TaJOTCHHUPOBAaHUE (XJIOPUPOBAHUE Ha CBeTy)). Peakuus ropeHwus.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB aJIKMJIOEH30JI0B Ha MpHUMepe ToiyoJja. B3anMHoe BiusHue
aTOMOB B MoJieKyse Tosyoia. [IpaBuia opueHTanuMu 3aMecTUTENeld B peakLusX 3aMelleHus,
corjacoBaHHass M HecOIJlacOBaHHas OpHeHTauus. XJopupoBaHue Toiyosa. OKucieHue
JIKUIOEH30JI0B pacCTBOPOM IEepMaHraHara Kauus. [ 'ajoreHupoBaHue alkuiIOEH30JI0B B OOKOBYIO
nenb. HutpoBanume uHutpoOeHsona. I[lomyuenune OeHzona u ero romosioroB. [IpuMeHeHwme
romosioroB Oensona. [loHATne O MONMHU- SACPHBIX apeHax, MX (u3nonornyeckoe neiicTBue Ha
OpraHM3M 4YeJIOBeKa.

I'eneTnyeckas cBA3b MEXIY pa3IMYHBIMU KJlacCaMM YIiaeBoaopoaoB. KauecTBeHHbIE peakuun
Ha HENPEJCIIBHBIE YTIEBOLOPOIbL.

["anoreHonpoN3BOIHbIE YIIIEBOJOPOAOB. JIEKTPOHHOE CTPOECHHE TaJOTe€HONPOU3BOIHBIX
yIIeBOAOpOAOB. Peakiuu 3amenieHusi rajoreHa Ha THAPOKCUJI, HUTPOTPYIIY, UAHOTPYIIILY,



amuHorpynny. /leficTBue Ha raJoreHNpOMU3BOJHBIE BOJHOTO U CIIMPTOBOTIO pacTBOpa WLICJIOYH.
CpaBHEeHHE pPEAKIIMOHHOW CIOCOOHOCTH aJiKWiI-, BUHWI-, (EHWI- W OEH3WIrajJoreHu0B.
B3aumopeiicTBue IUraJoreHaJkaHoB ¢ MarHMeM M IMHKOM. [loHATHE O MeTaloopraHMYecKHux
coeMHeHUsAX. Marauiioprannueckue coenrHeHus. Peaktus ['punbsapa. Mcnosb3oBaHue rajioreHo
MIPOU3BOJIHBIX B OBITY, TEXHHKE U B CHHTE3E.

Hemonctparuu. 1. CocraBiieHre MoJienei MoJieKysl aikaHOB. 2. bpoMupoBaHue rekcaHa Ha
cBety. 3. 'opeHne mertaHa, 3Tuie Ha, anetwieHa. 4. OTHOIIEHUWE METaHa, STWICHA, alleTWICHa U
OeH305la K pacTBOpaM IMepMaHTaHaTa Kaimus ¥ OpomHoOi Boxae. 5. IlomydeHwe »THIIeHa peakiuei
aeruapaTanuu dTaHona. 6. Ilo dydeHue aneTusaeHa TUAPOIU30M KapOunaa kambimsa. 7. Okucie Hue
TOJIyOJla pacTBOPOM NepMaHranata kaiaus. 8. [lonydenue ctuposia enoirMepu3anieil noJaucTuposia
1 UCIIBITAHUC €TI0 OT HOIICHHA K paCTBOPY IIE€pMaHTaHaTa KaJlus.

Kucnopoacoaepxaiiye opraHMueCKue COeJUHEHUS

Cruprel. Kimaccugukaiusi, HOMEHKIATypa U H30MEpHs CIUPTOB. | OMOJIOTHYECKUA psit 1
obmasg Qopmyna MpeIenbHbIX OJHOATOMHBIX CHUPTOB. (PU3MYecKHe CBOICTBa IpeneibHbIX
OJTHOATOMHBIX CITUPTOB. BoJOpoaHast CBsI3b MEXIy MOJEKYIaMU U €€ BIUSHUE Ha (U3NYECKHe
CBOICTBa CNIUPTOB. XMMUYECKUE CBOMCTBA CIUPTOB: KHUCIOTHBIE CBOWCTBA (B3aUMOJAEHCTBHE C
HaTpUeM Kak CIoco0 YCTAHOBICHHS HAIWYMs THAPOKCOTPYIIBI); PpPEaKUUU 3aMEeLICHUs
TUIPOKCUIIBHOM TPYNIIBI HA TrajoreH Kak Croco0 MOJIydeHUs] pacTBOPUTENEH; MEKMOJIEKYIsIpHas
U BHYTPUMOJIEKYJISIpHAs Jleruapataiys; oOpa3oBaHUE CIOXHBIX 3(UPOB C HEOPTaHUYECKUMHU U
OpraHUYECKUMH KHCIOTAMM; TOPEHUE; oKKuciaeHue okcunom meau (1), moakucieHHbIM pacTBOpOM
IIEPMaHraHaTa Kajus, XpOMOBOM CMECBIO; PEAaKLHUH YIJIIEBOJOPOJHOro paaukana. CpaBHeHHe
PEaKIMOHHON CHOCOOHOCTH NEPBUYHBIX, BTOPHUYHBIX M TPETHYHBIX OJHOATOMHBIX CIIHPTOB B
peakiuy 3aMelleHus. AJNKOrojsaTel. ['maponu3, ankuinupoBaHue (CHUHTE3 HPOCTBIX 3(QHUPOB IO
Bunbsmcony). D¢upsl pochopHbix KucioT. Poias MOHO-, 1u- U TpudochaToB B OMOXUMHUECKUX
npoueccax. [IpoMplnieHHbI cuHTe3 MeraHoisa. [lomyuenue 3TaHona: peakius OpOKEHUs
[JIIOKO3bl, THApaTanus 3TuieHa. llpumenenne Meranona u 3TaHona. PU3NOIOrNYecKoe AeUCTBHE
METaHOJa W JTaHOja Ha OpraHU3M uYesloBeKa. MHOroaTOMHbIE CHHUPTBHL. OTHJICHIVIUKOIb U
[JIMIEPUH KaK MpeJCTaBUTEIM HPEAEIbHBIX MHOIOAQTOMHBIX CHHUPTOB, HMX (QU3MYECKHE U
XMMHUYECKHE cBoWcTBa. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE CIIMPTHI U €€ IPUMEHEHHUE AJIs
pacno3HaBaHUs TJIMLIEPUMHA B COCTABE KOCMETHYECKMX cpeacTB. CHHTE3 [HOKCaHa W3
STWICHIVIUKOJA. TOKCHYHOCTh ATWIEHITMKONA. [IpakTueckoe NpUMEHEHHE STHICHITIMKONS U
TJIMLEPHHA.

[IpocTbie >Qupbl Kak H30MEpbl NPEJENIbHBIX OJHOATOMHBIX cHupToB. CpaBHEHHE UX
bu3nyecKnXx W XMMHUYECKUX CBOMCTB co crnupTamu. Peakuus paciueruieHus OpocThIX 3(UpOB
10J10B010poioM. [IepoKcuabl MpoCcThIX 3(UPOB, MEPHI MIPETOCTOPOKHOCTHU MPHU paboTe ¢ HUMHU.

@enonel. CTpoeHue, M30Mepusi U HOMEHKIaTypa (eHosoB. B3anMHoe BIMsSHUE aTOMOB B
Mosiekyse (ernona. dusmdyeckne W XUMHUYECKHE CBOMCTBAa (peHona M Kpe3osnoB. KucioTHbie
CBOICTBa (PEHOJOB B CPAaBHEHUH CO CHUPTAMH: PEAaKIMH C HATPUEM, THAPOKCHIIOM HATpUS.
Peaknuu 3ameniennsi B O€H30JbHOM KOJbIIE (TajoreHupoBaHue (OpOMHpPOBaHHE), HUTPOBAHMUE).
Ipocteie 3¢gupsl penonos. Oxucnenne Gpenosnon. KauectseHusle peakuuu Ha ¢peHon. [lomyuenue
denona. [Ipumenenue denona.

KapOoHusnbHble COeMHEHUS. AJIBAETHbI U KETOHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHe KapOOHWJIBHOM Tpynmbl, €€ MNOJSIPHOCTh M moysgpuzyemocth. Kiaccudukanus
anpIeruioB M KeToHOB. CTpoeHHME TIpEeAeNbHBIX albAeruioB. ['omomormdyeckuil  psn,
HOMEHKJIAaTypa, M30MEpUsl MpeAesbHbIX anpAerugoB. CTpoeHHe MOJEKyJbl — aleTOHa.
'oMonornueckuid psji, HOMEHKIATypa M H3oMepHs keToHoB. OOmas dopMyna mpeaeiabHbIX
aNbJeTHIOB M KeToHOB. Dusnyeckue cBoiicTBa (opMmanbieruaa, areTanbIeTuaa, aleToHa.
[ToHsiTHE O KETOECHOJBPHOM TAayTOMEpPUU KapOOHWIBHBIX COCIWHEHUH. XUMHUYECKHE CBOWCTBA
MIpPEeIeTbHBIX ANBJCTHIOB U KETOHOB. MeXaHn3M peakIuyu HYKICO(PHILHOTO MPUCOSTUHEHUS T10
KapOOHMIBHOM rpynne. Peakuuu npucOeAVHEHHS BOJbI, CHOUPTOB, LMAHOBOAOpOJA U
ruapocynbdura Hatpusa. [lomydenme ameraneit u  kertanei. CpaBHEHHE PEAKIIMOHHOM
CIIOCOOHOCTH aJIBJIETUJIOB U KETOHOB B PEAKLMAX MpUCOeAUHEHMs. Peakiuu 3ameleHuss aToMOB
BOJOpPOJa TMpHU yriIepoAHOM arome Ha rajoreH. [lomumepusanus Qopmanpaeruga u
aneranpaernga. CHHTE3 COUPTOB B3aUMOCHCTBUEM KapOOHWIIBHBIX COCJUHEHUH C peakTHBOM
['punbspa. Oxucienre KapOOHWIBHBIX coeAMHEHUH. OCOOCHHOCTH PEaKIMN OKUCIIEHUS alleTOHA.



CpaBHEHUE OKHUCIICHUS albJETUI0B U KeTOHOB. [ uapupoBanue. BoccranoBneHne kapOOHMUIBHBIX
coeluHEHUN B coupThl. KauecTBeHHBIE peakuuM Ha aNpACTUAHYIO0 TIpynny (peaxmus
«cepedpsHOTO 3epKaia», B3aumoaelcTtsue ¢ ruppokcuaoM meau (II)). AnpaoapHO-KpOTOHOBas
KOHJIEHCAIMsl anbJerusoB U keToHoB. OcoOeHHocTH (popmanbaeruna. [loaydenune npeaenbHbIX
aJbJACTUIOB: OKHMCIICHHE CIUPTOB, TUaparanus auetuieHa (peakuus KydepoBa), okuciaeHuUEM
3TUJICHA KUCIOPOAOM B mpucyrcTBuu xjopuaa namnanus (II). Ilomydyenue aneroHa okucieHueM
MIPOMNaHoJa-2 U pas3oKeHUEM KaJblIMeBOM UM 0apueBOil coJIM YKCYCHOW KUCIOTHI. TOKCHYHOCTD
aJbJIeTuI0B. BakHelliue mnpeacTaBUTENU allbAETHI0B U KETOHOB: (hOpMalbICTU, YKCYCHBIN
aJIbJIETU L, alleTOH U UX NPAKTUYECKOE UCIOIb30BAHNUE.

KapOonoBeie kuciaotel. CTpoeHHE NpeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccudpukauus, wn3zomepuss ¢  HOMEHKJIATypa KAapOOHOBBIX  KHUCJIOT. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOM Tpynmbl. ['omonorndeckuil psa u oOmas ¢opmyna
NPEENbHBIX  OJAHOOCHOBHBIX  KapOOHOBBIX KHCIOT. @DH3MUECKHE CBOMCTBA  MPEIEIBHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCJIOT Ha IpUMEpe MYpPaBbUHOW, YKCYCHOH, IPOIHMOHOBOMH,
NAJIBMUTHHOBOW M CTEapUHOBOM KHCIOT. BojoposaHsble cBs3M, acconuanus KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOWCTBA IMPECIBHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. KucioTHble cBOWCTBa
(M3MEHEeHUE OKpAacKU HMHIUKATOPOB, PEAKIMM C AKTHUBHBIMHU METaJUIAMH, OCHOBHBIMH OKCHJIAMH,
OCHOBaHUSIMHU, coyiiMH). V3MeHeHue cuiabl KapOOHOBBIX KHCJIOT MpPU BBEACHUU JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTeneld. BzaummoneiictBue KapOOHOBBIX KHCJIOT CO CHUPTaMH (peaxius
TepuUKaAIK), 0O0pPaTUMOCTh PEAKIMH, MEXaHU3M peakuuu sTepudukanuu. [amoreHupoBaHHE
KapOOHOBBIX KHCIJIOT B OOKOBYIO Lienb. OCOOEHHOCTH XUMHUYECKUX CBOWCTB MYPAaBbUHOW KHUCIIOTHI.
[lony4yenue npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE aJbJCTHUIO0B, OKUCICHUE
MIEPBUYHBIX CIIMPTOB, OKUCIICHHE AJIKAHOB M AJIKEHOB, TMIPOJIU30M M€ MHUHAJIBHBIX TPUTAJIOTCHUIOB.
Bs3aumozencTeueM peaktusa I'puHbspa ¢ yrileKUciabsIM ra3oM. Iloiryyenrue MypaBbUHON U YKCYCHOU
KHMCJIOT B IPOMBIIUICHHOCTH. [[pMeHeHrne MypaBbMHON U YKCYCHOW KHUCJIOT.

JIByXOCHOBHBIE ~KapOOHOBBIE KHUCJIOTBHI: OOILIME CIOCOOBI MOJYyYEHHs, OCOOEHHOCTHU
XUMHUYECKuX cBoWcTB. lllaBeneBas u ManoHOBas KMCIOTAa Kak INPEICTABUTEIH JUKAPOOHOBBIX
KUCIOT. CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(upa. AHTUAPUABI K UMHUJIbI TUKAPOOHOBBIX KHCIIOT.

HenpenenpHble W apoMaTHYeCKHE KHUCIOTHI: OCOOCHHOCTH HUX CTPOCHUS M CBOWCTB.
[IpumeHenne OCEH30MHON KHUCIOTHL. ApOMaTHYECKHE JUKApOOHOBBIE KHCIOTHI ((TaneBas,
uzodraneBas u TepedTaiieBas KHCIOTHI): MPOMBIIIJICHHBIE METOBI MOJIYYCHUsI U MPUMEHEHUE.
[TonsiTie O THAPOKCHKAPOOHOBBIX KHUCIOTaX W HMX NPEACTABUTEISIX MOJIOYHOM, JIMMOHHOM,
SI0JIOYHOI Y BUHHOM KUCJIOTAaX.

Briciime mpenenbHble W HeENpesenbHble KapOOHOBBIE KHCIOTHL. 3HAYCHHUE W TPUMEHEHUE
KapOOHOBBIX KUCIIOT.

@DYHKIMOHAJIbHbIE IPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
XJOpaHTHIPHUIBl U aHTUAPUIBl KapOOHOBBIX KHUCIIOT: MOJIydeHHe, TUApoian3. BzaumoseiictBue
XJIOPAaHTHAPUIOB C  HYyKIeOQUIbHBIMU peareHTamu. llomydeHue  cCiloOXHBIX 3(QUPOB ¢
HCIIOJIb30BaHUEM XJIOPAHTUAPHUIOB U aHTUIPUIOB KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHe, HOMEHKJIATypa U U30MepHs CI0XKHBIX 3(upoB. CloxkHbIE YPUPHI
KaK M30Mepbl KapOOHOBBIX KUCIOT (MeXKIaccoBas nuzomepus). CpaBHeHHE (HU3HUECKUX CBOMCTB U
PEaKIIMOHHON CIIOCOOHOCTH CJIOXHBIX 3()UPOB U M30MEPHBIX MM KapOOHOBBIX KHUCIOT. I'maponu3
CIOXHBIX 3(pupoB. CrocoObl MOSYyYEHHS CIOXKHBIX 3(PUPOB: dTepUPHUKALUS KAPOOHOBBIX KHUCIOT,
alMJIMPOBAaHUE CIHUPTOB M AJIKOTOJIATOB TaJIOT€HAHTUPUIAMM U aHTHIPUIAMM, aJKWIHPOBAaHUE
kapOokcuiaT-uoHoB. CHHTE3 CIO0XHBIX 3GuUpoB ¢eHonaoB. CroxkHble A(GUPH HEOPraHUYECKUX
kucioT. Hutpornuuepus. IlpuMeHeHMe CclOXHBIX 3GUPOB B NHIIEBOH U mnapdromMepHOH
IIPOMBIIIIIEHHOCTH.

AmuJIbI KapOOHOBBIX KUCIIOT: IIOJyYEHHUE U CBOMCTBA HA MPUMeEpE alleTaMHIa.
ITonsiTHE O HUTpUIAX KAPOOHOBBIX KMCIOT. [IMaHTUPUHBL.

Comn Kap6OHOBBIX KHCJIOT, UX TCPMHUYCCKOC PA3JIOKCHHUC B NMPUCYTCTBUU LICIOYU. Cunres
Kap60HI/IJ'II)HI)IX COGI[I/IHGHI/II\/JI PA3ITOKCHUEM KAJIBbIHUCBBIX colei Kap6OHOBI)IX KHUCJIOT.



Hemonctpamuu. 1. B3aumopeiictBue HaTpusi ¢ 3TaHOJIOM.2. OKUCIEHHE 3TaHOJIA OKCUIOM MEIH
(II). 3. I'openue stanona.4. BzaumoneicTBue TpeT-OyTMIOBOTO CIHMPTA C COJSTHOW KHUCJIO TOH. 5.
HNonodopmuas peakuus. 6. OnpeneneHre anbAerda0B MPHU MOMOIIM Ka4eCTBEHHBIX peakuui. 7.
OxucieHue aapAeTrua0B IEpMaHraHaTOM KajIusl.

Jlaboparopuble onbITel. 1. ColicTBa 3THIIOBOro cnupra.2. CsoiicTtBa rimuepusHa. 3. CpoiicTBa
(denomna. 4. CpoiictBa Gop- manuHa. 5. CBOKCTBa YKCYCHOHM KUCTOTHI. 6. CoJli KapOOHOBBIX KUCJIOT.

A30T- u cepocoaepxamme coenuHeHuss HutpocoennHeHus. DIEKTPOHHOE CTPOCHHUE
HUTpo-rpymmbl. [lomydenue HuTpocoennHEeHM. BoCCTaHOBIEHHME HHUTPOAPEHOB B  AMUHBL.
Apomarnueckue HUTPOCOCAUHEHMUS. AxuenTtopHsie CBOMCTBA HUTPOIPYIIIIBL.
ANBI0IBHO-KPOTOHOBAsE KOHACHCALMS HUTPOCOEAMHEHMH. B3pbiBuaThle BemiecTBa. AMMHBIL.
Knaccudukanus mo TuIly YIJIEBOJOPOJHOTO paguKala U YHUCIYy aMHHOTPYHNI B MOJIEKYJe,
HOMEHKJIATypa, U30Mepusi aMuHOB. [lepBuuHbIe, BTOpUYHBIE U TPETUYHBIE AMUHBI. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE NPEACIBbHBIX aMUHOB. DHU3MYECKHE CBOMCTBA aMHUHOB. AMHUHBI KaK
OpraHMYeCcKHEe OCHOBAHMSI: peaKIUU ¢ BOJOM, kuciotamu. Conu ajakuiaMMoHus. Peakuus ropenus
aMUHOB. AJIKWIMPOBAaHHME M AlMJIMPOBAHUE aMUHOB. Peaknny aMHHOB € a30TUCTOM KHCJIOTOM.
[loHsiTHE O YETBEPTHUYHBIX aMMOHMEBBIX OCHOBaHHUAX. HuTpo3amuHbl. MeTOnbl WIACHTU(UKAITUH
IIEPBUYHBIX, BTOPUYHBIX U TPETHUUHBIX aMUHOB. [loyueHne aMMHOB alKWIMPOBAHUEM aMMHUaKa U
BOCCTaHOBJICHUEM HUTPOINPOU3BOAHBIX YIJIEBOAOPOAOB, M3 CHUPTOB. lIpuMeHeHue amMuHOB B
(bapMaleBTHUECKOW MNPOMBIIIIEHHOCTH. ApoMaTH4YecKHe aMHHbl. AHWIMH Kak IpeJCTaBUTENb
apoMaTH4eCKMX aMuHOB. CTpocHHME aHMIMHA. B3auMHOE BIMSHHE TPYyNI aTOMOB B MOJIEKYJIE
aHWIMHA. BiusiHue 3amecTtureneil B apOMaTUYECKOM SIpE€ Ha KHUCIIOTHBIE U OCHOBHBIE CBOMCTBA
apunaMuHOB. [IpuunHBI OciabieHuss OCHOBHBIX CBOICTB aHWJIMHA B CpPaBHEHUM C aMHHAMMU
MpeAeIbHOrO psijia. XUMHUYECKHE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJIEHCTBUE C
KHUCJIOTaMM); PEAKIIMU 3aMeIIeHUs] B apOMaTH4ecKoe sipo (TajloreHupoBaHue (B3aUMOJIEHCTBHE C
OpoMHOW BOJOM), HHUTPOBaHHE (B3aUMOJEHUCTBHME C a30THOM KHCIOTOH), CYIb(QUPOBAHUE);
OKHCJICHME; QJIKUIMPOBAHHWE M aLWIMPOBaHME IO aTOMy a30Ta). 3allluTa aMUHOIPYIIBI IpU
peakuMyu HUTPOBAaHMS aHWIMHA. AuertaHwiul. Junazocoenuuenus. JlMa3oTHpoBaHHE MEPBUYHBIX
apwIaMHHOB. Peaknny nua30CO€IUHEHUN C BBIIEICHHEM a30Ta. Y CIOBUS a30COYETAHMS, a30- H
JMa30COCTaBIISIIOIINE. A30KpacUTeNd, 3aBUCUMOCTh UX cTpoeHus oT pH cpenbl. MHaukaTopsl.
[lonyyenue anmnuHa (peakuuss 3UHMHA). AHWIMH KaK CbIpbE JJIsl MPOU3BOJICTBA aHUJIMHOBBIX

kpacuteseld. CHHTE3bI HA OCHOBE aHWJIMHA.
Cepooprannueckue coeauHeHus. IlpencraBiaeHne O CEpPOOPraHMYECKUX COEAMHEHUSX.
Oco0eHHOCTH UX CTPOEHHUS U CBOWCTB. 3HAUEHUE CEPOOPTraHNUYECKUX COCTUHEHUI.

I'eTeponukiibl. A30T-, KUCIOPO/- U CEPOCOAEpIKaIe reTepoukibl. dypaH, muppoi, THOPEH
U WMHUAA30] KaK TMPEJCTABUTENN TSITUWICHHBIX TeTeponukioB. [lpupoma apomaTtnyHOCTH
ISITHYICHHBIX TETEPOLMKIIOB. DJIEKTPOHHOE CTPOEHHE MOJCKYNBl MHPPOIa, apoOMaTHYECKHUH
XapakTtep Mojekynsl. KucnoTtHsle cBoiicTBa mupposna. Peakumm rugpupoBaHHs TeTEPOIMKIIOB.
[ousiTHe 0 npupoAHbIX ophupruHax — xyopoduiuie u reme. OOmMe MpeacTaBIeHus 00 UX POJIH
B KUBOW mpupone. [lupuanH Kak mpeacTaBUTeNh MIECTUWICHHBIX TeTEPOLMKIIOB. DJIEKTPOHHOE
CTPOCHHE MOJICKYNIBI MUPHUINHA, ApPOMATUYECKHH XapakTep Mosekynbl. OCHOBHBIE CBOWMCTBa
nupuauHa. Pasznmuune B MpOSBICHHM OCHOBHBIX CBOMCTB MHppOda M NHpHIWHA. Peakuuu
OUPUAMHA: DJEKTPOQUIBHOE 3aMelleHHe, TUIPUPOBAaHHE, 3aMEIIeHHEe aTOMOB BOJIOpOJa B
NOJIOKEHUN Ha Tuapokcorpymmy. IlukonuHsl M ux okucieHue. Kero-eHonbHas TayToMepus
-TUIPOKCUITUPUINHA. Tayromepusi -THAPOKCHIMpPUAMHA W ypamwia. [IpencraBieHue 00
UMHIa30J1e, NMUIEPUINHe, MUPUMHINHE, WHI0JIC, HUKOTHHE, aTponuHe, ckaroie, ¢ypdypoie,
THCTHIMHE, TACTAMHHE, ITypUHE, TyPUHOBBIX U MUPHUMUIHHOBBIX OCHOBAHUSX.



HemoncTtpauuu. 1. OcHOBHBIE cBOMCTBAa aMUHOB. 2. Kaye- cTBEHHbIE peaKIMy Ha aHWUJIUH. 3.
AnunnnHoBbIe KpacuTenu. 4. O0pa3ibl TeTePOLUKINYECKUX COeTUHEHUH.

buomornyeckn akTUBHBIE BCIICCTBA

Kupsl kak crnokHbIe 3(DUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTuTeNnbHbIe U
JKUBOTHBIE >KUPbI, UX COCTaB. DPU3UYECKUE CBOMCTBA >KHUPOB. XUMHUUYECKHE CBOWMCTBA >KUPOB:
rugpupoBanue, okucienue. [lepokcuanoe okucnenue xupos. [Iporopkanue >xupos. ['nmaponus
WM OMBIJICHHUC XHWPOB KakK croco0 MMPOMBIINIJICHHOTO TTOJIYYCHHA COJIEH BBICIIHX Kap6OHOBI)IX
kucaotT. I'maporennsanust kupoB. [lpumenenue >xupoB. MbLI4 Kak COJMM BBICIIUX KapOOHOBBIX
kuciaot. Morome cBoiictBa Mbuia. [IpeacraBnenue o nunuupax. OOmue mpefCTaBICHUS O
O0Moa0rn4ecKuX (QyHKIUSIX JIUIHIO0B.

VYranesonpl. O0mas dopmyna yrieBonoB. Knaccudukanus yriaeBomoB. MoHo-, onuro- u
noyincaxapuapl. OU3MUECKUE CBOMCTBA M HAXOXKICHHE YIJIEBOJIOB B Mpupoae (Ha mpumepe
TJIIOKO3bI ¥ PpyKTO3b1). JIMHEWHAS U UKIMYecKas GOpMBbI MTIOKO3bI U (pYKTO3bl. [TupaHo3sl u
dbypanossl. @opmynsl Oumepa u Xeyopca. [lonstTie o TayroMepun Kak BHAEC U30MEPHUH MEXKTY
UKJINYECKON U JUHEWHOW ¢opmamu. Onrtudeckas M30MEpHs TIFOKO3bl. XUMHUECKUE CBOMCTBA
IJIFOKO3BI:  OKHCJICHUE XJIODHOW WM OpOMHOM BOJOW, OKHCIEHHWE a30THOW KHCIIOTOM,
BOCCTAHOBJICHUE B ULIECTUATOMHBIA CIHMPT, AlWIMPOBAHHUE, AJKWIMPOBAHUE, H30MEpHU3ALMS,
KAueCTBEHHBbIC PpEAKIMM Ha TJIOKO3Y (PKCIIEpPUMEHTAJIbHBIE JIOKA3aTelIbCTBA  HAIHYUS
aNbJICTUIHON U CIIMPTOBBIX TPYIN B TIIOKO3€), CIUPTOBOE, MOJIOYHOKHUCIIOE, TPOIMOHOBOKUCIIOE
¥ MacCIITHOKHCIIOE OpokeHue. [ TMKO3uaHBINA THIPOKCHUI, ero criennduaeckue cBorcTra. [lonsTre
o riuko3ugax. [loHsATHE O TJIOKO3WAAaX, WX HAXOXKIEHUU B mpupoje. [lomyueHue TIrOKO3BI.
®pyKTO3a KaK U30Mep K03kl Pubo3a u nesoxcupubdosa. [Ipumenenune u 6uonoruueckas poib
yrieBofoB. OKHCIEHUE YyIiIeBOA0B — UCTOYHUK SHEPIUH )KUBBIX OPTraHU3MOB.

Hucaxapuasl. Caxapo3a Kak @peICTaBUTENIb HEBOCCTAHABIMBAIOLIUX JIHCAXAPUIOB.
CrpoeHue, pu3ndecKrue 1 XUMUIECKUE CBOMCTBA caxapo3bl. MalibTo3a, JIAKT03a U 1eJII00103a: UX
CTpoeHHe, (pu3nUecKue U XUMHUeckue cBoricTBa. [ uaponus aucaxapunos. [lonyuenue caxapa u3
caxapHOH cBekJIbl. [I[pumeHenne caxapossl.

[Tonucaxapuabl. Kpaxmai, IIMKOTeH U LEUII0I03a Kak Ouojoruyeckue noaumepsl. Kpaxman
KaKk CMeCh aMWJIO3bl M aMWIONEKTHHA, €ro (U3M4eckue CBoWcTBa. XMMHUYECKHE CBOICTBa
Kpaxmalia: THJIpOJN3, KauyeCTBEHHAs peaklus C HMOJOM M €€ IMPUMEHEHHE JUIsl OOHapy>KeHUs
KpaxMajia B HpPOAYKTax NUTaHusA. [JmkoreH: ocoOeHHOCTU CTpoeHMs M cBOMCTB. llemmrono3sa:
CTpoeHHE U (U3NYECKHE CBOWCTBA. XMMHUECKUE CBOIMCTBA IEIUTIOJIO3BL: THAPOIN3, 00pa30BaHHE
CIIOXKHBIX 3QupoB. [IpuMeHeHue Kkpaxmana | LeUI0I03bl.  [IpakTHueckoe 3HaueHHE
noaucaxapuos. IIonsTre o npon3BoCTBE OyMaru.

HykneunoBele kucnotsl. Hyxieosunbl. Hykneoruabl. HykiienHOBbIE KHUCIOTBI  Kak
npuposanbie noauMmepsl. CoctaB u ctpoeHne HykienHoBbix kucior (AHK u PHK). I'maponus
HYKJIEMHOBBIX KHUCJIOT. POJIb HYKJIEHHOBBIX KUCIIOT B JKU3HEAEATEIBHOCTH OpraHn3MOB. DyHKIIMU
JHK u PHK. KomnnemenrapHocts. I'enetnueckuii kon. Mccnenoanue coctaBa JJHK yenoseka u
€ro NpakTHYECKOe 3HaYECHHUE.

AmuHokucnotel. CocTaB, CTpOEHUE U HOMEHKJIaTypa aMUHOKHCIIOT. ['oMonoruueckuit psaa
npeleabHbIX aMHHOKUCIOT. M3omepus mpeaenbHbIX aMUHOKHUCIOT. OmnTudeckass H30MEpHs.
@usnyuecKkue CBONCTBAa MpEAECNbHBIX aMHUHOKUCIOT. OCHOBHBIE aMHHOKHCIIOTHI, 0Opasylomiue
6enku. CrocoObl MOMYyYEHUS aMHHOKUCIOT. AMHHOKHUCIOTHI Kak aM(OTEpHble OpraHWYecKHe
COCIMHEHUS, PABHOBECUS B PAacTBOPAax aMHHOKHCIOT. CBOMCTBA aMHHOKHUCIIOT: KHUCJIOTHBIE U
OCHOBHBIE CBOICTBA; M303JIEKTPUUYECKAs TOUKA; aJIKUJIMPOBAHUE U AllMJIMPOBAHUE aMUHOTPYIIIbI;
TepuUKaLMs; PeakUu ¢ a30TUCTON KucioToil. KadecTBeHHBbIE peakiMy Ha aMHHOKHCIOTHI C
ruapokcugaoM  meau (1), wwaTHApuHOM, 2,4-muHuTpodTOopOeH3070M.  Crernuduyeckue
KaueCTBEHHBIE pPEAKIMM HAa apOMATHYECKUE M TIETEPOLUKIMYECKHME aMHHOKHUCIOTHI C
KOHIIEHTPUPOBAaHHOM a30THOM KHCIOTOM, Ha mucrenH c¢ ameratoM cBuHua (II). Ilonsrue o
IUKIMYECKUX aMHUJax — JIAKTaMax M JUKETONMIIepa3HHax. buonorndeckoe 3HadYeHHE
aMUHOKHUCIIOT. O61acTi NPUMEHEHNS aMUHOKHCIIOT.

[lentunel, ux crpoenue. llentuanas cBsi3b. AMUIHBIA XapakTep NenTHAHON cBs3u. CuHTE3
NenTUA0B. ['naponus nenTuuos.



benku xak mpupoansie Ouononumepsl. CocTaB u ctpoeHue OenkoB. IlepBuuHas cTpykTypa
0eJkoB. XMMHUYECKHUE METOJIbI YCTAHOBIICHUS aMHHOKHCIIOTHOTO COCTaBa | IOCIICIOBATCIILHOCTH.
depMeHTaTUBHBIA TUAPOIN3 OenkoB. BTopuyHas cTpykTypa OENKOB: -CIUpPalb, -CTPYKTYpA.
Tperndnast  yeTBepTUYHAS CTPYKTypa OenkoB. JlucynbhuaHbie MOCTHKY ¥ MOHHBIC W BaH-IEp-
BaajgbCoOBHl (TUAPOGOOHBIE) B3aMMOACHCTBHS. XWUMHUYECKHE CBOWCTBA OCJIKOB: THAPOIU3,
JIeHaTypanus, KauyeCTBeHHbIC (IIBETHBIC) peakuuu Ha Oenku. [IpeBpaimeHus OENKOB MHUIM B
opranm3me. buonorundeckue QpyHkuuu 0enkoB. JOCTHKEHUS B M3YYCHHH CTPOCHHS M CHUHTE3a
OeIKOB.

JemoncTpanuu. 1. PacTBOprMOCTb YIiIeBOJOB B BOAE U 3TaHoj€E. 2. OOpa31bl aMHUHOKHUCIIOT.
Jlaboparopubie ombiThl. 1. CBoiicTBa rmtoko3bl. 2. OmpeneneHue Kpaxmana B MPOIyKTax
nutanus. 3. )Kupsl u ux cBoiictsa. 4. [[BeTHbIE peakiinu 6ETKOB.

BBICOKOMOJIEKYIIAPHBIE COCTMHEHMS

OCHOBHBIE  TIOHSITUS  BBICOKOMOJIEKYJISIPHBIX ~ COCAWHEHUW: MOHOMEpP, IOJIUMED,
CTPYKTYpHOE€  3BEHO, CTeleHb  mnojauMmepusanur. OCHOBHBIE  CIIOCOOBI  TONYYECHUS
BBICOKOMOJICKYJISIPHBIX ~ COCIUHEHHWM: peakiuy MOJMMEpH3alMid W MOJMKOHICHCAIUH.
Cononumepusanusa. CTpoeHHE U CTPYKTypa MOIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT
cTpoeHuss Moinekyl Kraccudukanuss TOIMMEpPOB: ITUTACTMACCHI  (TUIACTHKH), 3JIACTOMEPHI
(kayyykH), BOJIOKHA, KOMIO3UTHl. COBpeMEHHbIE IIacTMacChl (IUIACTUKM) (MOJUATHIIEH,
MTOJIUTIPOTTUIICH, TTOJIMCTHPOJI, TTOJUBUHIIXJIOPU, PTOPOIUIACT, MOJUATHIICHTEpedTaNIaT, aKpU-
OyTaueH-CTUPOJIbHBIN TUTACTHK, MOJMKApOOHATHI). TepMOIIaCTUYHBIE W TEPMOPEAKTUBHBIC
nonuMepsl.  DeHondopManbaeruanble  cMonbl. KommosutHele Matepuanbl. [lepcrnekTHBBI
WCTIONIb30BAaHUsI KOMIIO3UTHBIX MAaTEpPHANIOB. YTIEIUIacTUKH. BonokHa, WX Kiaccuduxarms.
[Ipuponubie U XuMUYECKHe BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA. [loHsTHE O
BHCKO3€ M areTaTHOM BOJIOKHE. [lommddupHble W TOJMAMUIHBIE BOJIOKHA, HX CTPOCHHE,
cBoiicTBa. [IpakTuyeckoe UCMOIb30BaHUE BOJOKOH. DjlacTOMEpPhL. [IpupoaHblid U CUHTETHYECKUI
kayuyk. Pesuna u »00onuT. Ilpumenenue mnonumepoB. CUHTeTHYECKHE IUIGHKH. MeMOpaHBI.
HoBble TexHONMOTMHU AaNbHEHNIIET0 COBEPIIEHCTBOBAHMS IOJMMEPHBIX MAaTEPUAIIOB.

Hemonctparnuu. 1. O6pasupl mnactukoB. 2. Komnekuus BomokoH. 3. Ilommkonaencanus
STHJICHIJIUKOJIS C TepeTaieBON KUCIOTOM.

Jlaboparopubie OmnbITEl. OTHOIIEHHE CHUHTETHYECKUX BOJIIOKOH K pacTBOpaM KHCIOT U
HIEJIOYUEH.

PabGouass mporpamma mo xumuu B 10 «A» Kilacce COCTaBjieHa B KOHTEKCTE CHUCTEMBI
AIEKTPOHHOTO0 00pa30BaHUS:

1. Pabora ¢ 371€KTPOHHBIM KYPHAJIOM;
2. ®opmHpOBaHUE IEKTPOHHOTO (HOHNIA YIeOHOM TUTEPATYPHI;
3. Hcnonb3oBaHue TUCTAHIIMOHHOTO 00pa30BaHus U MU(PPOBBIX 00pPa30BaTENbHBIX PECYPCOB.

PaGoueii mporpaMMoii MPeTyCMOTPEHO UCTIOIB30BaHUE TAKKX (POPM KOHTPOJIS KaK: KOHTPOJIbHBIC
paboThI B BUJIE TECTOBBIX 3aJ]aHU, KOHTPOJIbHBIE pa0OTHI C Pa3BEPHYTHIM OTBETOM WJIH PEIICHUEM,
YCTHBIE 3a4€THI, TPOBEPOUYHBIE PAOOTHI HA YPOKE.

OOyuaromuecs, UX poJAUTENHN (3aKOHHBIE TPEJICTABUTENHN) O3HAKOMIIEHBI C YCIIOBUSIMU O0yUEHUS
B 2020-2021 yyeOHOM rofy, ¢ ycIoBUAMHU O0Oy4YEeHHUs B paMKax (peiepaibHOro rocyJapcTBEHHOIO
00pa3oBaTesIbHOTO CTaHaapTa (MMPOTOKOJ OOIIErHMHA3HYECKOTO POAUTENHCKOTO codpanus Neo 1
ot 25.08.2020)






KanennapHo - TemaTu4yeckoe IVIaHMPOBaHue Kypca «Yriayoaénnas xumus» 10 «A» kiaace
(72 yacoB—2 4. B He1€JII0)

Ne | Jlara Tema ypoka IKCIEepUMEHT Hcnosb3oBanue
n/n JQUCTAHIHOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOT Uil
JOT u 371eKTPOHHOr0 00yUYeHust
20
OcHoBbI XUMHH 27 4aCOB
1. 3.09 | BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO J1: O6pa3iibl BEMECTB MOJICKYISIPHOTO 1 POHI Ypok 1 11 kmace
CTPOCHHUS. HEMOJIEKYJIIPHOrO CTpoeHus1. Bo3ronka ioja. .
https://resh.edu.ru/subject/lesson/
6479/
2. 3.09 | DnexkTpoHHas MPUPOJIa XUMHUUECKOM CBA3H.
3. 10.09 | MexaHu3Mbl 00pa30BaHUs XUMUYECKUX CBSI3EH POIII Ypok 2 11 knacc
https://resh.edu.ru/subject/lesson/
6332/
4. 10.09 | MexMomneKyasIpHbIE B3aUMOICHCTBHS
5. 17.09 | Pacder unciia MOHOB, COJIEPKAIIUXCS B
3JIEMEHTApPHOM STYEHKeE.
6. 17.09 | Nounsle paguycsl. OnpeneneHrne MeTalInaecKoro
panuyca.
7. 24.09 | 3aBucHMOCTD (PU3NYECKHUX CBOIMCTB BEIIECTBA OT
TUIA KPUCTAJUINYECKON PEIIeTKH.
8. 24.09 | I'a30BbIE 3aKOHBI.
9. 1.10 | OTHOcUTeNbHAS TIOTHOCTH ra30B. CpeaHss

MOJISIpHasa Macca CMCCH.




10. | 1.10 | Pacuersl mo Ha MPUMEHEHHE ra30BBIX 3aKOHOB
11. | 8.10 | DHepreTHKa XMMMUYECKHX peakUuil YpaBHEeHUE
Appennyca
12. | 8.10 | CmemeHne XHUMHYECKOTO PABHOBECHS
13. | 15.10 | CkopocTh XUMHUYECKHUX PEAKIIUA, €€ 3aBUCUMOCTh
OT pPa3IMYHBIX (PAKTOPOB
14. | 15.10 | MexaHU3MBI peakInu. AKTUBUPOBAHHBIA KOMILIEKC
15. | 22.10 | CkopocTh peakiiu pagioaKTUBHOTO pacraa.
[Tepuon nonypacnana.
16. | 22.10 | PactBopsl. Onpenenenne KOHIEHTPAIUK pacTBOPOB POIII Ypoxk 6 11 knacc
https://resh.edu.ru/subject/lesson/
4939/
17. | 29.10 | Pacuétsl Ha ompeeNeHre KOHIIEHTpalui
pacTBOpOB
18. | 29.10 | Peakuuu B pacTBOpax dJIEKTPOJIUTOB. JI.O.1: Peakuuu nonHoro ooMeHa
19. | 12.11 | AmdoTtepHOCTH
20. | 12.11 | MonHoe npou3BeieHne Bobl. BomopoaHbIii
nokasatensb (pH) pactBopa
21. | 19.11 | CBsa3b KOHCTAHTHI U CTEIIEHU IUCCOLMAIINN. 3aKOH
pasBegeHus: OcTBaibiaa.
22. | 19.11 | IloyHBIH HEOOPATUMBIHA THAPOIIU3. POII Ypok 7 11 xnace
https://resh.edu.ru/subject/lesson/
5912/
23. | 26.11 | PaBHOBecue MeX Iy HACBHIIIEHHBIM PACTBOPOM U




OCaJKOM. HpOI/IBBe,Z[eHI/Ie pPaCcTBOPUMOCTH.

24. | 26.11 | Meron »neKTpoHHOTO OanaHca
25. 3.12 | Meton 3IeKTPOHHO-HOHHOTO OanaHca
26. | 3.12 | l'anbBaHMYECKUU DIIEMEHT
27. | 10.12 | DnexTponus
OcHOBHbIE NOHATHSI OPraHNYeCKOi XUMuM 8 Yacos
28. | 10.12 | Buasl u3oMepuH OPraHUYECKUX COeIMHEHUN J: Mopenn opraauueckux Mojexysa Jl: POII Ypokl 10 knace
Mogenu opraHMueCKUX MOJIEKYI ]
https://resh.edu.ru/subject/lesson/
6149/

29. | 17.12 | Mexanu3Mbl 00pa30BaHUs] XUMHUYECKOW CBSI3U B

OpPTaHUYECKHUX COCTMHEHUAX
30. | 17.12 | B3auMHOe BIUSHHAE aTOMOB M TPYIIT aTOMOB
31. | 24.12 | DnexTpoHHbIE 3P (HEKTHI
32. | 24.12 | llpencraBneHne 0 pe30HAHCE
33. | 13.01 | Buasl HOMEHKIATYp OPraHUYECKUX COCTUHEHUI
34. | 13.01 | Knaccudukanus 1 0COOCHHOCTH OPTaHUYECKUX

peaxkuuii
35. | 20.01 | ITepBoHaUaNbHBIC TIOHATHS O TUTIAX U MEXaHU3MaX

OpPraHUYECKHUX PEAKLUN

YraeBoaopoasl 19 yacos

36. | 20.01 | AnkaHsl. H: CocraBnenue mozeneit monekyn aakanoB | PO Ypok 2 10 kiace

https://resh.edu.ru/subject/lesson/
6151/




37. | 27.01 | MexaHu3M peakiuu CBOOOTHOPATUKAITIEHOTO J1: BpomupoBaHue rekcaHa Ha CBETY.

3aMeEIICHUS ['openune metana. OTHOIIEHUE METaHa K

pacTBOpaM nepMaHraHaTa Kajaus u OpOMHON
BOJIE

38. | 27.01 | HuxioankaHbl
39. | 4.02 | Xumuueckue CBOMCTBA IIUKIONPOIIAHA,

IIUKJIOT€KCaHa
40. | 4.02 | AnkeHsl. POHI Ypoxk 3 10 kmacc

https://resh.edu.ru/subject/lesson/
5412/

41. | 11.02 | Peakuuu 31eKTpOPUILHOTO MTPUCOETUHEHHUS
42. | 11.02 | PagukaibHOE MPUCOSTUHEHIE OPOMOBOIOPOIa K

aJIKCHaM B TIPUCYTCTBHHU NIEpEKUCEi
43. | 18.02 | Bakep-mporecc
44. | 18.02 | [Tonmumepu3zarus Ha KaTaIu3aTopax
45, | 25.02 | AnkagueHsl
46. | 25.02 | ITomumepu3zarus.
47. | 4.03 | AnkuHsbl
48. | 4.03 | CunHTe3 aJKUHOB
49. | 11.03 | INonsaTue 06 apomatuaHOCTH. [IpaBmino XroKKes. POHI Ypoxk 4 10 kmacc

https://resh.edu.ru/subject/lesson/
4775/

50. | 11.08 | DaekTpoduiibHOE 3aMelIeHue J: OtHomeHue O0eH3ola K pacTBOpam

[IEpMaHIraHaTa Kajiusda u 6pOMHOI71 BOAC.




OxucneHue Toyryoja pacTBOpOM
nepMaHTaHaTa Kajaus

51. | 18.03 | IIpaBmia opHeHTAITMH 3aMECTHTEIICH B PEAKITHIX
3aMeMIeHUs
52. | 18.03 | l'anorermpoBaHue aTKMIOCH30I0B B OOKOBYIO
LETIb.
53. | 1.04 | l'aioreHmpOW3BOIHBIC YTICBOIOPOIOB
54. | 1.04 | CpaBHeHHE PEaKIIMOHHOM CIOCOOHOCTH AJKHUII-,
BUHWI-, (DEHWI- U OCH3WITAIOTCHHUIOB
Kuciopoaconep:kauue opranuueckue coefnHeHns 8 yacos
55. | 8.04 | Crnuprsr JI.O. 5: CgoiicTBa 3THIIOBOTO CIIUPTA PO Ypoxk 6 10 kacc
https://resh.edu.ru/subject/lesson/
4769/
56. | 8.04 | CpaBHeHHE peaKIIMOHHON CITOCOOHOCTH
MIEPBUYHBIX, BTOPUYHBIX U TPETUIHBIX
OJTHOATOMHBIX CITUPTOB B PEAKIIUU 3aMEIICHUS
57. | 15.04 | IIpocteie 3¢ups
58. | 15.04 | MexaHu3M peakluu HyKJICOPHIEHOTO J1: Onpenenenune anbaeru10B Npy NOMOIIN POII Ypoxk 8 10 knacc
MPUCOSINHEHHMS 110 KapOOHIIILHOM TpyTIIIE. KaueCTBEHHBIX peakiuii. OKuciIeHue i
https://resh.edu.ru/subject/lesson/
QJBJICTUIOB TIEPMaHTaHATOM KaJIusl. y
J1.O.8: CoiicTBa hopmannHa 4716
59. | 22.04 | IlonydeHwue aneraiei U KeTajieu
60. | 22.04 | KapOoHOBBIE KUCIIOTHI JI.O.9: CroiicTBa yKCYCHOM KHUCIOTHI
61. | 29.04 | MexaHu3M peakiuu dTepUPUKAIIH.
62. | 29.04 | CuHTe3sl Ha OCHOBE MAaJOHOBOrO  3dwupa.




AHTUIPUIBI U UMUJBI TUKAPOOHOBBIX KHCIIOT.

A30T — U cepocojiepkaiIie coeJuHeHus 3 yaca

63. | 6.05 | Metoxas! naeHTH()UKAINY IEPBUYHBIX, BTOPUYHBIX | JI: OcHOBHBIE cBOiicTBa aMUHOB /1:
Y TPETUYHBIX aMHHOB KavecTBeHHBIC peaklMU HAa aHWJIUH.
AHWINHOBBIC KPAaCUTEIH
64. | 6.05 | CuHTe3Bl HA OCHOBE AHWIIMHA
65. | 13.05 | I'eTeponmkIHUecKre COCTUHEHUS
Buosornyecku akTHBHbBIE BelecTBa 4 yaca
66. | 13.05 | YrueBoasr J1: PacTBOpUMOCTH yTIICBOJIOB B BOJIC U POHI Ypox 10 10 xmace
3TaHOJIE .
https://resh.edu.ru/subject/lesson/
JI.O.11: CBo¥iCTBa TITIHOKO3bI 6150/
67. | 20.05 | XKupsl 1 macia JI.O. XKups! 1 ux cBoWicTBa POIHI Ypok 9 10 kmacc
https://resh.edu.ru/subject/lesson/
5952/
68. | 20.05 | AmuHokucnOTH. benkn J: O6pazusl amuHokucaoT JI.O.12: LigeTHble POUI Ypoxk 12 10 xnace
peakmuu 0eKoB .
https://resh.edu.ru/subject/lesson/
4743/
69. | 27.05 | HykienHOBbIE KUCIOTHI POII Ypox 13 10 knace
https://resh.edu.ru/subject/lesson/
6296/
BbIcoKOMOJIeKYJIsIpHBIE coeTuHeHus1 1 yac
70. | 27.05 | ITosmmeps [TomMepHBIe MaTepUaIbI H: O6pasusl  miactukoB.  Kosmnekuus POUI Ypoxk 15 10 knace

BOJIOKOH. [ToJNIMKOHICHCAIMS ATUICHTIIMKOJIS
¢ TepedTanaeBol KUCIOTOM

JI.LO.13: OTHoOILIEHHE CHHTETHYECKUX

https://resh.edu.ru/subject/lesson/




BOJIOKOH K paCTBOpaM KHCJIOT U menoqeﬁ

6095/

IIpoexTH

as AeATeJbHOCTD 2 Yaca

71.

10.06

PaGora Hag mpoekToM

72.

10.06

3amura npoeKTa
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TeMbI IPOEKTOB M UCCJIEI0BAHUI

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHUH OPraHUYECKON XUMHUU
J.1. Mennenees u opranuyeckast XUMHsL

Nzydaem Monoko

MopaenupoBaHHe XUMUYECKUX PEAKLIHI

CBEKOJIbHBIN COK KaK KpacHUTENb

DNEeKTPONPOBOAAIINE TOJIUMEPHI

Bapum BapeHbe Ha pa3IMYHBIX YIIIEBOAAX

N3yyaem cnagkuil BKyc

[Tomyuaem BemiecTBa ¢ 3amaxoM (PPyKTOBBIX SCCEHIUI

. I3yyaem MbLI10

. Kapb6oHOBBIE KHCTOTHI BOKPYT HAC

. Paznaraem nonumepst

. lemaem cBeun

. @epMEeHTHI

. CuHTE3 JIeKapCTBEHHOT'O CPEACTBAK






