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Beenenune

PabGouast mporpamma mo ydeOHOMY mipeameTy «Xumus» (yriayOoa€HHBIH YPOBEHB)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMHU:
-Oenepanbablit 3aKoH 0T 29.12.2012 Ne 273-®3 «O6 obpazosanuu B Poccuiickoii deneparym»
(c mocaeAyOIMMUMHA H3MEHEHHSIMHU );

npuka3 Munmncrepcrsa oopazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne
413 «O6 yTBepxkeHuu ¢enepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
cpexHero oomero 0opazoBaHus (C MOCISAYIONMMHI H3MEHEHHSIMH );

- [Ipukaz MunucrepcTBa obpazoanus u Hayku P® ot 31 mapra 2014 1. Ne253 «O6
YTBEP)KJICHUH NEPEUHs yUeOHUKOB, PEKOMEHIYEMBIX K HCIOIB30BAHUIO TIPU PeATU3aLuN
MMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHbIX MPOrpaMM HayalbHOTO OOLIEro,
OCHOBHOT'O 00IIIEro, CpeTHETO 001Iero 00pa3oBaHus» (C MOCIEAYIOIUMU H3MEHEHUSIMH )

- [IpumepHas ocHOBHas 0Opa3oBaTelibHAs IPOrpaMMa CpeTHETr0 O0IIero 00pa3oBaHus,
o1obpeHa pereHneM (heepaaTbHOr0 Y4e0HO-METOAHIECKOTO 00hEIMHEHUS 10 00IIeMy
obpazoBanuto (IpoToko 3aceaanus ot 28.06.2016 Ne 2/16-3);

- Xumus. YrayoneHasidi yposerb. 10—11 kmacchr: paboyas nporpamma K jmann Y MK
B. B. JIynuna : yueOHo-meroanueckoe nocodue / B. B. Epemun, A. A. [Ipo3nos, . B. Epemuna,
3. 10. Kepumos. — M. : Ipoda, 2017.

- YMK
10 xnacc — Xumust: YrimyOsieHHbIH ypoBeHb : 10 kinace: yueonuk / B. B. Epemun, H. E.
Ky3bmenko, B. U. Tepenun, A. A. [Ipo3nos, B. B. Jlynun; nox pegakuueii B. B. JIlynuna. — M. :
Hpoda, 2019.
11 xnacc - Xumust: YrinyOnennslil yposens : 11 knace: yue6nuk / B. B. Epemun, H. E.
Ky3pmenko, A. A. [Ipo3nos, B. B. JIynun; nox penakiueit B. B. Jlynuna. — M. : Ipoda, 2019.

- [Tonoxenne o paboynx mporpaMmax yaeOHbIX mpeamMeToB, KypcoB MOY «Cpennsist

mkosta Ne2y (mpuka3z MOY «Cpennsist mikosia Ne2 Ne ot 31.08.2016 Ne249/1)

1. IlmaHupyeMble pe3yibTAThl 0CBOCHUSI Y4eOHOI0 MpeAMeTa
1. 2. IlnanupyeMblie THYHOCTHBIE Pe3y/JbTATHI OCBOCHHUS y4eOHOro npeaMera «XuMHs> Ha
yriy0J1eHHOM ypOBHe

[TnaHupyeMbIMU TIMYHOCTHBIMH PE3YJIbTATAMHU B PAMKAX OCBOEHHS y4eOHOIr0 IpenMeTa « XUuMHs» Ha
yriIyOJIEeHHOM YPOBHE SIBIISTIOTCSL:

1) B cdepe oTHOMIEHHIT 0GyUarOIUXCS K cefe, K CBOEMY 310POBbIO, K IIO3HAHUIO Ce0s:

— NPUHATHE U PeAIU3aLUI0 LIEHHOCTEH 310pOBOTro M Oe30macHoro oopasa sKu3HU, OEpekHOe,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOILICHHUE K COOCTBEHHOMY (PM3NYECKOMY M ICHXOJIOTHYECKOMY
3I0POBBIO;— HENPUATUE BPEIAHBIX MPUBBIYEK: KYPEHHS, YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHKOB;

2) B cepe oTHOLIEHUIT 00yHAIOIINXCH K OKPYKAIOLIEMY MHUPY, K *KMBOii pupoe,
Xy/10:KeCTBEHHOI KyJbType:

— MHUPOBO33PEHHE, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTh HAYKH,
TOTOBHOCTh K HAYYHO-TEXHUICCKOMY TBOPUYECTBY, BIAJICHUE TOCTOBEPHOM HHPOPMAIHEH O IEPETOBBIX
JOCTHIKCHUAX U OTKPBITUAX MHpOBOﬁ U OTE€YECTBEHHOM HaYyKH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MHpa U 00IIeCTBa;



— TOTOBHOCTh H CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE caMO0OOPa30BaHHIO, HA IPOTSHKCHUHU BCEH
JKU3HH, CO3HATENIFHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO YCIICIITHOM
podeCcCUOHATLHON U 00IECTBEHHOHN NESTETLHOCTH,

— DKOJIOTHYECKas KyIbTypa, OepeKHOe OTHOIIEHHE K POJHON 3eMile, IpUpOJHBIM OoraTtcTBaM Poccun
MUpPa, TOHUMAaHUE BIUSHUS COITUAIBHO-?KOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE MPUPOTHOM U
COIIMAIBHOM CPEeJibl, OTBETCTBEHHOCTH 32 COCTOSIHUE PUPOJHBIX PECYPCOB, YMEHUN U HABBIKOB
Pa3yMHOTO PUPOIOIOIBE30BAHIS, HETEPITUMOTO OTHOIICHHUS K AEUCTBUSM, IPUHOCSIIINM BpeI SKOJIOTHH;
MPUOOPETEHHE OTBITA SKOJIOTOHANPABICHHON JICATEILHOCTH;

3) B cepe oTHOLICHMIT 00yUAIOIINXCSI K TPYAY, B cepe CONHATBLHO-IKOHOMHUYECKHX OTHOIICHHUIT:

— OCO3HAHHBIH BEIOOD OyyIIeH Mpodeccuu Kak MyTh ¥ CIIOCO0 pealin3aliii COOCTBEHHBIX YKH3HCHHBIX
TUTAHOB;

— I'OTOBHOCTb O6y‘laIOHII/IXC$I K prI[OBOfI HpO(bCCCHOHElJ'IBHOfI JCATCIIBHOCTHU KaK K BO3MOXKHOCTHU
y4acTus B pCIICHNUU JINYHBIX, O6H_ICCTBCHHLIX, roCy1apCTBCHHBIX, 06H_ICHaLII/IOHaJ'IBHLIX npo6neM;

— MOTPeOHOCTD TPYIUTHCS, YBOKEHHE K TPYy U JIOASIM TPYyJa, TPYIOBBIM JOCTIKEHHSM,
JI00POCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOLICHUE K Pa3HBIM BUAAM TPYIOBOI OEesTEIbHOCTH.

Ilnanupyembie MeTanpeaIMeTHbIE Pe3yJbTAThl 0CBOEHHs Y4eOHOro nmpeaMera « XuMHs» Ha
yri1y0J1IeHHOM ypOBHe

[Imarnpyembie MeTanpeAMETHBIE PE3YIbTATHl B paMKaX OCBOCHHUS y4eOHOTO mpeaMeTa « XUMHEsh Ha
yTIyOJIEHHOM YpOBHE MPEICTaBICHBI TPEMS TpyIIaMy YHHBEPCAIBHBIX yueOHbIX aeiicteuii (Y'Y I).

1. Pery1siTuBHbIe YHUBepcaIbHbIe Y4eOHbIe el CTBUS
BrInmyckHUK HayuuTCs:

— CaMOCTOSITEIILHO ONPEACNATH 11, CTABUTH U (OPMYITUPOBATH COOCTBEHHBIE 33]]aUH B
00pa30BaTeIbHOM AESITEIHOCTH U )KU3HEHHBIX CUTYALHSIX;

— OHCHUBATh PECYPChI, B TOM YUCJIC BPpEMS U APYTU€ HEMATCPHUAJIIbHBIC PECYPCHI, H606XOZ[I/IMBI€ JUISL
JOCTHXXCHUSA IIOCTaBIICHHOMH paHee 1IeIn;

— COIIOCTAaBJIATH HMCHOIIHUECCI BO3MOXHOCTH U HGO6XOI[I/IMBIG JJI JOCTUIKEHUA 1LICIIU PECYPCHI;

— OpraHu30BHIBaTH YPPEKTHUBHBIN TIONCK PECYPCOB, HEOOXOUMBIX IS IOCTHIKEHUS TIOCTABICHHON
LIEJIH;

— OHPpCACIIATH HECKOJIBKO HYT6ﬁ JOCTHXKCHUA IIOCTaBJICHHOM JaSAI0% 0

— BBIOMpPATh ONTHUMAJILHBIN MYTh JTOCTHIKEHUS LIETH C y4eTOM 3(PPEKTUBHOCTH paCXOI0BaHUSA PECYPCOB
Y OCHOBBIBASICh Ha COOOPAKEHUIX ITHKH U MOPAIIH;

— 3aJ]aBaTh apaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOXHO OIMPENEIUTh, UTO LIeJb JOCTUTHYTA;
— COTIOCTABIIATDH MOMyYEHHBIN PE3yNbTaT AEATENBHOCTH C TIOCTABICHHO 3apaHee LEebio;

— OIIEHUBATH ITOCIIENCTBHUS JOCTHKEHHNS IIOCTABIEHHON IIEH B AEATEILHOCTH, COOCTBEHHOM KHU3HU 1
KHU3HU OKPY>KAIOIIUX JIFOJIEH.

1. 2.Ilo3naBaTenbHble YHHUBEpPCAIbHbIE YUeOHbIE IeiicTBUSA
BrInycKHUK HayquTCS:

— KPUTHYCCKU OLICHUBATH U UHTCPIIPETUPOBATH I/IH(i)OpMaL[I/IIO C pa3HbIX HOSI/II_[I/Iﬁ;

— pacro3HaBaTh U PUKCHPOBATH IPOTHBOPEUHS B HHHOPMAIIMOHHBIX HCTOYHUKAX;



— HUCIIOJIB30BATh PA3JIMYHBIC MOJACIIBPHO-CXEMATUIYCCKUE CPCACTBA IJI MPCACTABIICHUSA BBIABICHHBIX B
I/IH(l)OpMaLII/IOHHBIX HCTOYHHKaxX HpOTPIBOpC‘-IHfI;

— OCYHICCTBJIATH pa3BepHYTI>II>'I I/IH(l)OpMaLII/IOHHHﬁ IIOUCK U CTAaBUTH HAa €TI0 OCHOBC HOBBIC (y‘-ICGHI)IC n
HOSHaBaTeJ'II)HI)IG) 3aJa4du,

— HMCKaTh U HaXOAUTH 0000IIEHHBIE CITOCOOKI pEIICHHS 3a1a9;

— IPUBOJIUTH KPUTUIECKUE aPTyMEHTHI KaK B OTHOLLEHUU COOCTBEHHOT'O CYXIEHHS, TaK U B OTHOIICHUH
JIEUCTBUN U CYKJEHUU APYTOro;

— aHaJIM3UpPOBaTh U HpeO6p330BI)IBaTI> HpO6J'ICMHO-HpOTI/IBOpe‘II/IBLIe CUTyaluu,

— BBIXOUTH 3a paMKH y‘IC6HOFO npeaMeTa U OCymeCTBIATh HeHeHaHpaBHEHHHﬁ IIOMCK BO3MOXKHOCTH
IIUPOKOTIo MEPEHOCa CPEACTB U CII0C000B I[CﬁCTBHSI;

— BBICTPauBaTh MHIANBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHUS CO CTOPOHBI
JIPYIUX YYaCTHUKOB U PECYPCHBIE OIPAHUUYECHUS;

— MEHSTh ¥ YIEPKUBATh pa3HbIe MTO3UIMH B IIO3HABATEIBHOM AEATENLHOCTH (OBITh YICHUKOM U
yuuTteneM; GopMyIHpoBaTh 00pa30BaTEIbHbIHN 3alIPOC U BBHIIOIHATH KOHCYJIbTaTUBHbIC (DYHKLINU
CaMOCTOSITETIbHO; CTaBUTh Ipo0IeMy U paboTaTh HaJ €€ PeLICHUEM; YIPaBIATH COBMECTHON
MIO3HABATENLHOMN NESTEIBHOCTHIO U MIOTYHHATHCS).

1. 3. KoMMyHHKaTHBHBbIE YHHBepPcalbHbIE YieOHbIe AeiicTBHUsA
BrInmyckHUK HayuuTCs:

— OCYIIECTBJIATH JIEJIOBYI0 KOMMYHHKAITHIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTenpHON OpraHU3alliy, TaK U 3a ee MpeIelIaMu);

— MPY OCYLIECTBIEHUH I'PYIIIIOBOM PabOThI OBITH KaK PyKOBOAUTENEM, TaK U YICHOM IMPOCKTHOU
KOMaHIpl B pa3HbIX POJISIX (T€eHEpaTOpOM UAEH, KPUTHKOM, UCTIOJIHUTEIIEM, IPE3CHTYIOLIUM U T. 11.);

— Pa3BEPHYTO, JIOTUIHO U TOYHO HU3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUEM a/ICKBATHBIX (YCTHI:IX
u HI/ICI)MeHHLIX) SA3BIKOBBIX CPEACTB,

— pacro3HaBaTh KOHPIUKTOTCHHBIE CUTYAI[H U TPEIOTBPANIATh KOHMIUKTHI JO MX aKTHBHOU (ha3bl;

— KOOPJIMHHUPOBATH U BBHIMOIHATH pa0OTY B YCIOBHSIX BUPTYaJIbHOTO B3aMMOJICHCTBUS (MM COUETaHHS
pEeaIbHOTO U BUPTYaJIbHOTO);

— COIIaCOBbLIBATh MO3UIUU YICHOB KOMAaHAbI B IIPOLCCCC pa6OTI>I HaaQ 06]J_II/IM HpOI[yKTOM/peH.IeHI/IeM;

— NPEACTaBIATh MyOJIMYHO pe3yabTaThl HHIMBUILYaJIbHON U TPYIIIOBOM EATEIBHOCTH, KaK Iepe.
3HAKOMOI, TaK U nepej He3HAKOMOU ayIuTopueH;

— HO,Z[6PIpaTI> MNapTHEPOB 1A ,Z[CJ'IOBOﬁ KOMMYHUKAIUH, UCXOS U3 COO6pa)I(€HHﬁ PE3YIbTAaTUBHOCTHU
BSaHMOZLCﬁCTBHﬂ, a HC JIMYHBIX CHMHaTHﬁ;

— BOCIIPHHUMATDH KPUTHYECKUE 3aMeYaHUsI KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— TOYHO U éMKO (hOPMYIMPOBATH KaK KPUTHIECKUE, TAK M OJJOOPUTEILHBIC 3aMeUaHus B aApec APYTHX
JIOJIeH B paMKax JeJI0BOH M 00pa30BaTeNbHOM KOMMYHUKAIINH, H30erast TPy 3TOM JIMYHOCTHBIX
OLIEHOYHBIX CYXIEHUH.

Ilnanupyemble mpeaMeTHbIE Pe3yJIbTATbI OCBOEHHs Y4eOHOI0 mpeaMeTra « XuMHsD)
Ha yIJIy0JICHHOM yYpOBHe

BhinmyckHUK HA YrJy0JeHHOM YPOBHE HAYYMTCH:



pacKpbIBaTh Ha MPUMeEpax Poiib XUMHHU B (HOPMHUPOBAHNH COBPEMEHHOW Hay4YHON KapTHHBI MUpa
U B IPAKTHUYECKON NESATEIbHOCTH YEJIOBEKA, B3aMMOCBA3b MEXAY XUMHUEH U JPYrMMU €CTECTBEHHBIMH
HayKaMmu;

WUTIOCTPUPOBATh HAa PUMEPax CTAHOBJICHUE M 3BONIOLUIO OPraHMYECKOH XMMHHW KaK HayKH Ha
Pa3InYHBIX UCTOPUUYECKUX ITANAX €€ Pa3BUTHUS;

YCTaHaBJIMBaTh INPUUYMHHO-CIEICTBEHHBIC CBS3U MEXIY CTPOCHHEM AaTOMOB XHMHUYECKHX
JJIEMEHTOB W TEPHOJMYECKUM H3MEHEHHEM CBOWCTB XHMHYECKMX DJIEMEHTOB M HMX COCIUHEHUH B
COOTBETCTBHH C ITOJIOKEHUEM XMMUIECKHUX JIEMEHTOB B IEPUOAMUECKOI CUCTEME;

aHAJIM3UPOBATh COCTAaB, CTPOCHHWE M CBOWCTBA BELIECTB, IPUMEHSAS IIOJOXECHUS OCHOBHBIX
XUMHAYECKUX TEOPHH: XMMHYECKOTO CTPOCHHUSI OpraHMveckux coequHeHuid A.M. ByTneposa, cTpoeHus
aToMa, XUMHUYECKOH CBS3U, ANIEKTPONUTHUECKON OUCCOLMAIMH KUCIOT W OCHOBaHMH; yCTaHABIMBATh
IPUYUHHO-CIICACTBEHHBIE CBSI3M MEX/ly CBOWCTBAMH BEILIECTBA U €0 COCTABOM U CTPOCHHEM;

OPUMEHSTh TIpaBUJIa CHUCTEMAaTHYECKOH MEXKIYyHApOIHOW HOMEHKIATyphl KakK CpeAcTBa
pasnnveHus 1 NAeHTU(UKAIMN BEIIECTB MO UX COCTABY U CTPOCHHUIO;

COCTaBIIAITh MOJIEKYJIIPHBIE M CTPYKTypHble (DOPMYyJIbI HEOPraHMYECKHX M OPTraHMYECKHX
BEIIECTB KaK HOCHUTENEH MH(POpPMAalUK O CTPOCHHWH BELIECTBA, €T0 CBOMCTBAX M NPUHAUIEKHOCTH K
ONPEAEIEHHOMY KJIacCy COeIMHEHUM;

OOBSICHATH TIPUPOAY ¥ CIOCOOBI 00pa30BaHUS XMMHUYECKOW CBSI3W: KOBAJICHTHOW (MOJSIPHOM,
HETOJISIPHO ), HOHHOW, METAIITMIECKOH, BOJOPOJHOIN — C HEbI0 ONpeeNieHNs] XUMHUIECKON aKTUBHOCTH
BEILICCTB;

XapakTepu3oBaTh (PHU3MYECKHE CBOWCTBA HEOPraHMYECKHX M OPraHMYECKHX BEIIECTB U
YyCTaHABJIUBATh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAJUINIECKOMN PELIETKH;

XapaKTEepru30BaTh 3aKOHOMCPHOCTU B HU3MCHCHHUU XHUMHYCCKHUX CBOMCTB MMPOCTHIX BEIICCTB,
BOJIOPOJIHBIX COEIMHEHUH, BBICIIUX OKCUIOB U TUAPOKCHUJIOB;

NPUBOAUTh NPUMEPBl XHUMUYECKHX PEaKIHi, PacKpPBIBAIOIIMX XapaKTEPHbIE XUMHUYECKHE
CBOWCTBA HEOPTaHMYECKUX M OPTaHMUYECKUX BEILECTB U3YUCHHBIX KJIACCOB C LIEJIBIO UX UICHTU(UKALIMH U
00BsIcCHEHHST 001aCTH TPUMEHEHUS;

OMpeaAcIATb MCEXaHU3M PCAKIIUKM B 3aBUCUMOCTU OT YCHOBI/II\/'I MMpOBCACHUA PCAKIIUN U
MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMHUUECKUX PEAKIMH HAa OCHOBE THIA XMMUYECKOH CBSI3H U
AKTUBHOCTH PEareHTOB;

YCTaHaBJIMBAaTb 3aBUCUMOCTD peaKHI/IOHHOI\/'I CIIOCOOHOCTH OpPraHnuvYcCKUux COGI[I/IHGHI/Iﬁ oT
XapakTepa B3aMMHOIO BIMSHHUS ATOMOB B MOJIEKYJIAX C LIE€JIbI0 TPOTHO3UPOBAHUS ITPOAYKTOB PEaKIUH;

YCTaHaBJIMBaTh 3aBHCUMOCTb CKOPOCTH XHMHYECKOHW PEaKUMH M CMELICHHS XHMHYECKOTO
paBHOBECHA OT Ppas3IMYHbIX (I)aKTOpOB C HCJIbIO OHNpCACIICHUA ONTHUMAJIbHBIX YCJ'IOBI/Iﬁ IMPOTCKaHUsA
XUMHAYECKHX MPOLIECCOB;

YCTaHaBJIMBaTh TI'CHETHYECKYI0 CBS3b MEXIY KiIaccaMH HEOPraHMYeCKHMX M OpPraHHYECKHX
BCUICCTB  JIA 000CHOBAHHUS HpPIHHI/IHI/IaJTLHOP'I BO3MOXHOCTH TIOJYUYCHHA HCOPraHUYCCKUX U
OpPraHUYECKUX COSIMHEHUH 3aJJaHHOTO COCTaBa U CTPOCHHS;

noa0UpaTh PeareHThl, YCIOBUS M ONPENeNsaTh NPOAYKTHl PeakiMid, MO3BOJISIONINX PEan30BaTh
Ha60paTOpHBIe " IIPOMBIIIJICHHBIC CII0CO0BI IMOJIy4CHUA BaXKHEHUIITUX HEOPraHnM4€CKUX M OPTraHUYCCKUX
BEIIECTB;

OIIPENEIIATh XapakTep Cpeasl B pe3yjbTaTe T'HAPOJN3a HEOPTaHMYECKHMX M OPraHMYECKHX
BEIIECTB ¥ MPUBOANTEH IPUMEPHI THIPOJIN3a BEIIECTB B IIOBCEIHEBHOM JKU3HHU YEIOBEKA, OMOJIOTMYECKHX
OOMEHHBIX mpoueccax U MpOMBIIIJIICHHOCTH,

NPUBOIUTH  TNPHUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  pEakUMii B MIpUPOAE,
MPOM3BOJCTBEHHBIX MPOLECCAX U )KU3HEAEATEIILHOCTH OPraHU3MOB;

000CHOBBIBATE IMPAKTUYCCKOE HCIIOJIB30BAHUE HCOPIraHMYCCKUX W OPTaHUYCCKHUX BCUICCTB M HUX
peaxiuii B MPOMBINIJIEHHOCTH U OBITY;

BBITOJIHATh XUMHUECKHH 3KCIIEPUMEHT IO PACMO3HABAHMIO M TIOJyYCHHIO HEOPIaHHYECKUX M
OpraHMYCCKUX BEIIECTB, OTHOCAINMXCA K Ppa3IMYHBIM KiacCaM COC,ZII/IHCHI/If/i, B COOTBETCTBUU C
NpaBWjaMHd M [pHeMaMud 0e30macHOW pPaboThl ¢ XMMHUYECKUMH BEIISCTBAMH W JIaOOPaTOPHBIM
o0opyioBaHUEM;

MPOBOJUTH pacueTbl Ha OCHOBE XMMHYECKUX (OpPMYyT M ypaBHEHHH pEakUUil: HaxOXICHHE
MOJIEKYJISIPHOH (hOPMYIIBI OPTaHHYECKOTO BEIIECTBA TI0 €ro IUIOTHOCTA M MACCOBBIM JIOJNISIM 3JIEMEHTOB,
BXOAINX B €0 COCTaB, UM 110 MPOAYKTaM CTOopaHusd; PacuCThbl MacCOBOH J0JIN (MaCCBI) XUMHNYECKOTO
COCJIMHEHMs B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) NPOJYKTOB PEAKLUH, €CIH OHO
M3 BEIIECTB JaHO B M30BITKE (MMEET NMPUMECH); pacueThl MacCOBOW WM OOBEMHOHN JOJHM BBIXOJA



MPOJIYKTa PEaKIUH OT TEOPETUYECKH BO3MOXKHOTO; pacueThl TeIioBOro 3ddekra peakiuu; pacueThl
00BEMHBIX OTHOIICHUH Ta30B MPHU XHUMHUYECKUX PEAKIMAX, pacueTbl Macchl (00beMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTA PEaKIUH, €CIH OJHO M3 BEUIECTB AaHO B BHJIE PACTBOPA C OMpPEEIIEHHON MacCOBO
JI0JIei PacTBOPEHHOTO BEILIECTBA;

WCTOJIb30BaTh METOJBl HAyYHOTO TIO3HAHWS: aHAllM3, CHHTE3, MOJCIUPOBAHHE XUMHUYECKUX
MPOIIECCOB W SIBICHUW — TPU PEHICHHH Y4eOHO-UCCIENOBATENBLCKUAX 3a/1a4 10 HW3YYCHHIO CBOWCTB,
CIoco00B MOMYYCHHS U PACIIO3HABAHMS OPTraHUYECKUX BEUICCTB;

BIAJIeTh TMpaBWJIaMHU OC30MACHOTO OOpalleHHs C eAKHMH, TOPIOYMMH W TOKCHUYHBIMU
BEIIECTBAMH, CPEJICTBAMHU OBITOBON XUMHHU;

OCYIICCTBJIATh TOWCK XHMHYCCKOW WH(POpPMAIMM [0 Ha3BaHWSIM, HJICHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMYJIaM BEIICCTB;

KPUTHYECCKH OILICHHBATh M WHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIHIO, COACPIKAIIYIOCS B
COOOIIEHUSIX CPEJICTB MaccoBoi MH(popMaIuu, pecypcax MHTepHeTa, Hay4YHO-TIOMYJISPHBIX CTaThiIX C
TOYKH 3PCHHS €CTCCTBCHHO-HAYYHON KOPPEKTHOCTH B IICNIAX BBISIBIICHUS OINMOOYHBIX CYXICHUH W
dhopMupoBaHUs COOCTBEHHOH TTO3UITHH;

YCTaHABIIMBATh B3AMMOCBSI3M MEXTy (aKTaMu U TEOPUCH, IPUIUHON U CIICACTBUEM MPH aHATH3EC
NpoOJIEMHBIX CUTYyalluidi 1 000CHOBAHWY MPUHUMAEMBIX PEIICHHH Ha OCHOBE XUMHUECKUX 3HAHUN;

MPECTaBISITh MYTH peIleHUs IOOANBHBIX MPOOIEM, CTOSNIMX TMEpe]] YCIOBCUECTBOM, H
MEPCIICKTHBHBIX HATPABJICHUNA pPAa3BUTHS XUMHUYCCKUX TEXHOJOTWH, B TOM YHCIC TEXHOJIOTHUI
COBPEMEHHBIX MAaTEpHaJIOB C Pa3IMYHON (YHKIHMOHAIBHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHKOB CBIPHS,
nepepa60TKH " YTWIN3allui NPOMBIINIJICHHBIX U 6I>ITOBI>IX OTXOO0B.

BbInyCKHUK HA YIJIy0JEeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHUTHCS

Gopmynuposams yenb UCCICO008AHUL, 8bIOBUSAMD U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOMEe3bl O
XUMUYECKUX CBOUCMBAX 6eUjecme HA OCHOBe UX COCMABA U CMPOEHUsl, UX CHOCOOHOCMU 6CMYNamov 8
XumMuueckue peakyuu, o xapakmepe u npoOyKmax paziudHblx XUMU4eckux peakyuil,

CaMoOCmMOosiMenbHo NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHePUMEHMbL C COOM00eHUEeM
npasuil 6e30nacHoll pabomvl ¢ 6euecmeamu U 1abopamopHvim 000pPyO008aHUeM,

UHmMepnpemuposams OaHHble O COCMABe U CHPOCHUU Beujecms, NONYHeHHble C NOMOWbIO
COBPEMEHHBIX (PUIUKO-XUMUUECKUX MEMO08;

ONUCHIBAMb COCMOSIHUE INEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KEAHMOBO-MEXAHUYECKUX
npeocmasienuil 0 CmpoeHuu amoma 0jist 00bACHEHUs. Pe3yIbmMamos CReKMPAibHO20 AHAIU3A 6CUECME;

Xapaxmepuz08amo pojib A30MOCOOEPHCAUUX 2eMEPOYUKTULECKUX COCOUHEHUTI U HYKILCUHOBbLX
KUCOM KAK 8AACHEUUUX OUOIOSUYECKU AKMUBHBIX GEUeCE;

NPOCHO3UPOBANb  803MONCHOCH NPOMEKAHUSL  OKUCIUMETbHO-80CCMAHOBUMENbHBIX PeaKyull,
JeAHCAUUX 8 OCHOBE NPUPOOHBIX U NPOU3EOOCEECHHBIX NPOYECCO8.

2. Conep:xkaHue y4eOHOTO MpeaMeTa

VYrnyOneHHbIH ypOBEHb

OCHOBBI OPraHNYeCcKoil XUMHUHU

[losiBieHMe W pa3BUTHE OPraHMYECKOW XWUMHUHM Kak Haykd. l[IpemMer opraHMYECKOW XWMUU.
MecTo 1 3HaYeHHE OpPraHUYECKO XUMHUHU B CUCTEME €CTECTBEHHBIX HayK. B3anMOCBsI3b HEOPraHUIECKIX
Y OPTaHUYECKUX BEIIECTB.

XuMH4ecKoe CTPOCHHE KaK MOPSIIOK COSAMHEHHS] aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJICHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOEHHUSI OpraHhyeckux coeaunenuit A.M. Bytneposa.
VYriepoaHpIil CKeJIeT OpPraHudecKOoi MOJEKyJIbl. KpaTHOCTh XUMHYECKOW CBS3H. 3aBUCUMOCTH CBOWCTB
BEIIECTB OT XMMHYECKOI'O CTPOEHHUS MOJIeKys. M3omepust u m3omepbl. IloHATHE 0 (YHKIMOHAIBHON
rpynne. [TpuHiuner kmaccudukanyu OpraHMYECKUX COCIUHEHHH. MexayHapoaHas HOMEHKIATypa U
MIPUHIIMITBI 00pa30BaHMs Ha3BaHUN OPTaHWYECKUX COCAMHEHUH.

Kimaccudukamms ©  OCOOCHHOCTH  OPraHWYECKHUX  peakiuil. PeaknMOHHBIE  IICHTPHI.
IlepBoHavanbHbIE MOHATHS O THUIAX W MEXAHM3MaX OPraHUYECKUX peakuuid. ['omonuThyeckuid u
TETePOUTHYECKAN Pa3pblB KOBAJICHTHOW XHMHUYECKOW cCBsi3u. CBOOOJHOPAIUKANBHBIN W HOHHBIN
MeXaHU3MbI peakiuu. [ToHsTre 0 HyKIeoduiIe u 3aeKTpoduIe.

AnkaHpl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI METaHa. sp3-rn6pnﬂmaum
opOutaneii aromoB yriiepoga. ['omonorudeckuid psg u obmas dopmyna amkaHoB. CHucTeMaTHUYecKas
HOMEHKJIaTypa aJKaHOB M pagukaioB. MizoMepus yriaepogHoro ckenera. Ou3NdecKrne CBOWCTBA aIKaHOB.



3aKOHOMEpPHOCTH M3MEHEHHS (PU3NYECKUX CBOMCTB. XMMHYECKHE CBOICTBA alKaHOB: TaJOT€HHPOBAHNE,
JNETHIPUPOBAHNE, TEPMHUUECKOE pa3NIOKEHHE, KPEKWHT KaK CIOCOOBI TONyYeHHUS BaKHEHUIINX
COEIMHEHUH B OPraHMYeCcKOM CHHTe3e. |'opeHre aJkaHOB KaK OJUH M3 OCHOBHBIX MCTOYHHUKOB TeIJia B
NPOMBIIIIEHHOCTH W ObiTy. M3omepu3zauusi Kak Cmoco0 TMONy4eHHsT BBICOKOCOPTHOTO OCH3HHA.
MexaHu3M peakiuid CBOOOJHOpaauKambHOTO 3amerieHus. llomyuenme amkanoB. Peakmms Bropma.
HaxoxneHnve B mpupoze 1 NpuMeHEeHHEe aJKaHOB.

Huxnoankansl. CTpoeHHe MoOJNeKy1 nukioankaHoB. OOmas ¢opMyna LOUKIOATKAHOB.
Homenkmarypa mukimoankanoB. l3oMmepusi NHKIOATKAHOB: YIJIEPOJHOTO CKEJeTa, MeEXKKIaccoBasd,
npocTpancTBeHHas (yuc-mparnc-m3omepus). Crenuduka CBOHCTB IMHUKIOAIKAHOB C MaJBIM Pa3MepoM
nukia. Peakunm nprucoequHeHNs U paJuKalbHOTO 3aMEIEHUs.

AIKeHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/Ibl STHMIEHA. SP -THOpUAN3AIUS
opOuTasell aToMOB yriepoja. O- W T-CBA3U. | OMOJIOTHUECKUM psin W oOmas QopMmyia aJKeHOB.
HomeHnknatypa ankeHoB. I3oMmepus ajlKEHOB: YIJIIEPOAHOrO CKEJIETa, IOJOKEHUs KpaTHOM CBsI3H,
MPOCTPaHCTBEHHAS (yuc-mparc-u3omMepus), MexkiaccoBas. du3nyueckue CBOICTBa alKeHOB. Peakinu
9NEeKTPOGUILHOTO MPUCOSAMHEHHS KakK CIocod moiydyeHHus (YHKIMOHAIBHBIX —MPOM3BOAHBIX
yrieBoaoponoB. llpaBuno MapKoBHHKOBa, €ro 3JIEKTPOHHOE OOOCHOBaHHeE. PeaklyMy OKHCIEHHS W
nonuMmepr3anui. [lomudTuneH Kak KPYMHOTOHHAXKHBIA TPOMYKT XHMHYECKOTO IPOHM3BOJICTBA.
[MpomblnieHHble U JabopaTOpHbIe CIIOCOOBI TOJYYEHUs! alKeHOB. [lpasuno 3aiiyesa. IlpumeneHue
AJIKEHOB.

Anxannensl. Kimaccudukanus ankaareHOB MO B3aUMHOMY PAaCIONIOKEHUIO KPaTHBIX CBS3CH B
Morekyne. OcoOEHHOCTH AJIEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOSHUS COMPSHKEHHBIX alKaIMeHOB.
Obmast ¢opmyna ankagueHoB. HomeHknarypa u wu3oMepus ankanueHoB. dusndeckue CBOWCTBa
anKagueHoB. XWMHYECKHE CBOMCTBA aJKaJUEHOB: pEaKIWW TMPHCOSAWHEHUs (THIPHPOBAHUE,
raJoreHupoBaHue), roperns u nonuMmepmsanud. Briman C.B. JlebeneBa B momydeHHe CHHTETHYECKOTO
kay4dyka. Bynkanuzaius kayuyka. Pesuna. MHoroo0pasue BUJIOB CHHTETHUSCKUX KayqyKOB, X CBOWCTBA
u npuMmeHeHue. [lonyyenue ajkaaueHos.

AJNKWHBL. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIIBI alleTUiIeHa. SP-THOPHIU3aIUs
opOuTtaneii aromoB yriepoga. ['omosyorudeckuii psg u oOmias Qopmyna ankuHoB. HomeHnkiarypa.
N3omepusi: yriaepoiHOro ckeneTa, MOJIOKEHUS KpaTHOM CBsI3M, MexkiaccoBas. duznyeckue CBOWCTBA
ATKUHOB. XUMHUYECKHE CBOMCTBA aIKMHOB: PEAKIIMH MPUCOSANHEHUS KaK CIIOCO0 MOTyYeHsI TTOJINMEPOB
W JIpYTHX TIOJNE3HBIX NPOAYKTOB. Peaxkyuu 3amewjenus. LopeHWe aneTwieHa KaK HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIsl CBapKH M pe3ku MeTauioB. [lomyueHue aneTwieHa MHPOJIN30M
MeTaHa U KapOuaHeM MeToioM. [IpuMeneHne aneTnieHa.

Apenbl. Ucmopus omxpvimus 6enzona. COBpPEeMEHHBIC IIPEICTABICHUS 00 JIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpOoeHHH OeH3oima. M3omepuss W HOMEHKJIAaTypa TOMOJNOTOB OeH3ona. OOmas
dopmyna apeHoB. dusudueckue CBoWcTBa OCH3071a. XUMHYECKHE CBOWCTBA OCH30Ja: pPEaKIUU
ANEeKTPOPHILHOTO 3aMelieHus] (HUTPOBAHHE, TAIOT€HHPOBAaHUE) KaK CHOCO0 IMONYYEeHUS XUMHUYECKUX
CPEJICTB 3alllUThl PACTEHMH; MPUCOEAWHEHHUs (THIPHPOBAHME, TAIOT€HHPOBAaHUE) KaK JI0Ka3aTENIbCTBO
HeTpeeNnbHOro Xapakrepa 0eHsona. Peakius ropenuns. [Tonydenue 6enzona. OcobeHHocmu XumuiecKux
ceoticmg monyona. B3amMHOe BIMSHHUE aTOMOB B MOJEKyne Tonyona. OpuenmayuoHuvie 3¢gexmuol
samecmumernet. [I[puMeHeHe TOMOJIOTOB O€H30I1a.

Cruptel. Knaccudukanusi, HoMeHKIaTypa crupToB. ['omonornveckuii psi u obmas gpopmyiia
MMpEACIbHBIX OAHOATOMHBLIX CIIMPTOB. I/I30Mep1/151. dusnyeckue cBoOiiCcTBa NpEeACIbHBIX OJHOATOMHBIX
crupToB. BomopomHas cBsi3b MEXIy MOJIEKYJaMU W €€ BIUSHUE Ha (PM3WYEecKHe CBOWCTBA CITMPTOB.
XWMUYEeCKHe CBOWCTBA: B3aWMOJEHCTBHE C HATpHEM KaK CMOCO0 YCTaHOBJICHHS HAJIHYUS
THUAPOKCOTPYMIBI, C TaJOT€HOBOAOPOJAAMH KakK CIIOCOO IIOJNydYeHHUs pacTBOPUTENEW, BHYTpU- U
MEXMOJIEKYJIsIpHast Jeruaparanusi. Peaknuss ropeHus:: cnupThl Kak TomuuBo. llomyueHuwe staHoma:
peakuuss Opo>KeHHsl TJIIOKO3Bl, THIpaTanus STWwieHa. lIpuMeHeHHe MeTaHONa M 3TaHOJA.
Du3noIOrNIecKoe IeHCTBIE METAHOJA W ATAHOJIA HA OPTaHU3M YelIOBeKa. DTHUIEHTIIMKONb U TIUIEPUH
KaK IpeACTaBUTENN NpeNesIbHBIX MHOTOaTOMHBIX CIUpTOB. KauecTBeHHass peakiysi HA MHOTOaTOMHBIE
COUPTBl M €€ IpHMEHEHWE JUIS PACHO3HABAaHHWA TJHUIEPHHA B COCTABE KOCMETHYECKUX CPEACTB.
HpaKTI/I‘IeCKOC IMPUMEHCHUC STUIICHITIMKOJIA U INTMIEPHUHA.

@®enon. Crpoenue Monekynbl (peHoma. B3ammMHOe BiHMsSHHE aTOMOB B MoJekyse ¢eHoma.
Ousnueckre cBoicTBa (eHona. XUMHUYECKUE CBOWCTBA (peakUUH C HATPHEM, THIPOKCHIOM HaTpus,
opomom). [Tonyuenue penona. [Ipumenenue denoua.

AJIBZ[GFI/I]IBI N KCETOHBI. Knaccn(bmcauml AJIbJACTUI0OB MW KCTOHOB. CTpOCHI/Ie IpEaACIbHBIX
ANbJETUIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KAapOOHMIIBHOW TpyMNIbl. | 'OMOJIOTHUECKHi



psin, obmast ¢opMyna, HOMEHKJIAaTypa M HM30MEpuUs INpelesibHbIX anpaerunos. dusndeckue cpoiicTBa
IpeleNbHbIX  albAErMJ0B. XHUMHUYECKHE CBOWCTBA IPEAETbHBIX aJbAETUIOB: TUAPUPOBAHUE;
Ka4yeCTBEHHbIC PeaKkLH Ha KapOOHWIBHYIO IPYMILY (PeakLus «CepeOpsIHOTO 3epKaliay, B3auMOACHCTBHE C
rugpokcunioMm  Memu (1)) m wux mnpumeHeHue sl OOHApY)KCHUS TPENCIbHBIX —QIBACTHIOB B
IPOMBIIIIEHHBIX CTOYHBIX Bojaax. [lomydeHue mpenenbHBIX albAETHIOB: OKUCICHHE CIHPTOB,
rugparanus anerumieHa (peakuus Kyueposa). TokcnunocTs anpaerunos. [Ipumenenne ¢opmanbaeruaa u
areTanpieruia. ALETOH KakK MpeIcTaBUTeNb KeTOHOB. CTpoeHHe MOJeKynbl aneToHa. OcoOEHHOCTH
peaKIuu OKUCIIEHHS aneToHa. [IpuMenenue aneroHa.

Kap6onossie kucmotel. Krnaccupukanmms m HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHwme
NpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. JJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIbHOM rpymmbl. ['omonormveckuii psa u oOmas ¢GopMmysia OpeAeibHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. DHU3MUYECKHE CBOMCTBA IPENENbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XWUMHUECKHE CBOWCTBA MpPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEakiuuu C MeETajlaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBaHUSIMH U COJSIMHM) KaK MOATBEP)KICHUE CXOJCTBA C HEOPTaHUYECKUMH
kucnoTamu. Peakuns stepudukanum u ee obparumocTs. BinusiHue 3amectureneil B yriieBOJOPOIHOM
panukane Ha CwIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHMYECKHX CBOWCTB MYPaBBHHOM KHCIIOTHI.
[Tony4yeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE aJKaHOB, aJIKeHOB,
NEPBUYHBIX CIUPTOB, albAEIMIOB. BakHeillne npencTaBUTENd KapOOHOBBIX KHCJIOT: MypaBbHHAf,
yKCycHass u OeH3olHas. Bpicmime mpenenbHble W HempenenbHble KapOOHOBBIE KUCIOTHL. Onmuueckas
uzomepus. Acummempuyeckuti amom yenepooa. IlpuMeHeHre KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl u xupsl. CTpoeHHEe W HOMEHKIATypa CIOXKHBIX S(HUpOB. MexKKiaccoBas
MU30Mepus ¢ KapOOHOBBIMU KHCITOTaMU. CTIIOCOOBI TTOMYYESHHS CIOXKHBIX dPUPoB. OOpaTUMOCTh pEaKIIuu
stepudukanuu. [IpumMeHeHne cI0XKHBIX 3(PUPOB B MHUILEBOH U Map(IOMEpHON MPOMBIIIIICHHOCTH. JKUPBI
KaK CJIOHbIEe 3()MpPBI TIIHIEPUHA 1 BHICIIUX KapOOHOBBIX KUCIIOT. PacTUTeNbHBIC U dKUBOTHBIC JKUPBI, UX
coctaB. duznyeckue CBOMCTBA KUPOB. XUMHUYECKHE CBOMCTBA >KUPOB: THIPUPOBAHUE, OKHUCIICHHE.
I'naponu3 niy OMBUIEHHE KUPOB KaK CIOCO0 MPOMBILIUIEHHOTO MOTYYEHUs COJIel BBICIINX KapOOHOBBIX
kucioT. [lpumenenue sxupoB. MbIIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. MoloIne cBOiCTBa MbLIA.

VYraesoapl. Knaccudukanus yrineBogoB. dusndeckne CBOHCTBa M HaXOXKICHUE YTJIICBOIOB B
npupope. [oko3a Kak — anbpAeruAoCIMpT. XHMMHYECKHE CBOMCTBA TIIIOKO3BL:  ayuUIuposauue,
QIKUTUPOBAHUe, CIHPTOBOE W MOJOYHOKHUCIOE OpoXKeHHe. OKCIEepUMEHTAJbHBIE J0Ka3aTelnbCTBa
HaIWYMs ajbJETHIHON M CIUPTOBBIX Ipynm B rimroko3e. [lomyueHue rimoko3bl. @pykmosa Kak uzomep
enoko3vl. Pubosza u oezokcupubosa. Baxueimme aucaxapuisl (caxaposa, JIaKmosd, Maibmosd), X
CTpoeHue u (hru3nveckrue CBOMCTBA. I 'MApPOIM3 caxaposbl, 1axmo3ssl, Maremossl. Kpaxman u nemnosiosa
Kak OMoJioTHYecKue MmoiuMepsl. XMMUYECKHEe CBOWCTBA KpaxMmana (TMIpOJn3, KaueCTBEHHAs! peaklus
H0J0M Ha KpaxMaJl U ee IpUMEHEHHUe JUId OOHapyKeHUs KpaxMaia B IPOAYKTaxX MUTAHUs). XUMHUUECKHUE
CBOWCTBA LEJUIIONIO3BI: THIPOJIN3, 00pa30BaHue CIOXKHBIX 3(GupoB. IIpumeneHne u Onosornueckas pojib
yrineBogioB. OKHCICHHE YIIEBOJOB — WCTOYHUK OJHEPTrUM JKUBBIX Opranu3MoB. [loHstne 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEPE alleTaTHOTO BOJIOKHA.

UnenTnduranmss OpraHMYecKHMX COeAMHEHMH. |'eHeTMueckass CBsI3b MEXKAY Kilaccamu
OPraHUYECKUX COEAUHEHUM.

Awmmunbl. [lepBuuHble, BTOpHYHBIE, TPETHYHbIE aMHUHBI. Kiaccudukamus aMHHOB IO THUILY
YIJIEBOJOPOIHOTO paJuKana M YHCIY aMUHOTPYNIl B MOJIEKyJie. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE
CTpOEHHUE NpPEeAeTbHbIX aMUHOB. PU3nUecKue CBOMCTBA aMUHOB. AMHHBI KaK OPraHMYECKHE OCHOBAHMSL:
peaxiuu ¢ BOJOH, KucioTaMu. Peakius ropeHus. AHIWIMH KakK MpeACTaBUTENb apOMaTHYECKUX aMUHOB.
Crpoenne anunuHa. [lpuumHBl OcnalneHUs] OCHOBHBIX CBOMCTB aHWIMHA B CPaBHEHWH C aMHHAMHU
NpeAeNbHOTO psiia. XMMUYECKME CBOMCTBA aHWJIMHA: B3aMMOJEHCTBUE C KHCIOTaMH, OPOMHOM BOJIOH,
okucienue. llomydenne aMHHOB aNKWIMPOBAaHHEM aMMHaKa W BOCCTAHOBJIEHHWEM HHUTPOIPOM3BOTHBIX
yriaeBoaoponoB. Peakius 3ununHa. [lpuMeHeHune aMuHOB B (DapMalleBTHUYCCKOW IPOMBIIIICHHOCTH.
Anunun kax cvlpbe 07151 POU3B00CmMEa aHUIUHO08bIX Kpacumenel. Cunmesbi Ha 0CHO8E AHUTUHA.

AwmuHOKHCTOTH U Oenku. CoctaB U HOMeHKJarypa. CTpoeHne aMHHOKHCIOT. [ oMonornyeckuit
pSA  TIpenelbHBIX aMUHOKHUCIOT. M30mepusi npedenbHulx amuHoxuciom. @Du3Mdeckne CBOICTBa
NpeAeNbHBIX aMHHOKHCIOT. AMHHOKHCIOTHI Kak aM(OTepHbIe OpraHuueckue coefauHeHus. CuHTE3
nentuaoB. llentuanas cBsi3b. buonormueckoe 3HaYeHHE o-aMUHOKHCIOT. OOJacTd MpUMEHEHUS
aMUHOKHCIOT. benku kak mnpupomnsle Owomommmepsl. CoctaB u crpoeHne ©OenkoB. OcHosHbie
amMuHoKuciomsl, obpasyrowue Oenky. XUMHUYECKHE CBOWCTBa OEIKOB: THAPOIU3, [EHATypauus,
KadecTBEHHbIE (IIBETHBIE) peakunu Ha Oenku. [IpeBpaienns 6eiakoB nuiM B opranuime. buonoruueckue
byHnxumu 6enKoB. [Jocmudicenus 6 uzyueHuy CmpoeHus u cunmesa 6enkos.



Aszomcooepoicawue  2emepoyurauveckue coeounenus. Iluppon u nupudun: 31eKmMpoHHOe
cmpoenue, apoMamuyecKkull Xapakmep, pasiudue 6 HPOAGLeHUlU OCHOSHbIX ceéolicme. Hyxneunosvle
kucromol: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmas nykieunogvix xuciom ({HK, PHK).
Pontb HYKIEUHOBBIX KUCTOM 8 HCUZHEOEeSTMENbHOCU OP2AHUIMOS.

Beicokomoutekyssipabie coenuHeHrss. OCHOBHBIC MOHSTHS BBICOKOMOJIEKYISPHBIX COCIHHEHHIA:
MOHOMEp, TOJIUMEP, CTPYKTYpHOE 3BEHO, CTENeHb MoauMepusaimu. Kiaccupukanus MmoaIruMepoB.
OcHOBHBIE CIOCOOBI TONYYCHUST BBICOKOMOJEKYJIAPHBIX COCTUHCHHUM: pPEaKiUM TMOTMMEPU3AIUN U
nonukonaeHcau. CTpOeHHE U CTPYKTYpa MOJHUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHUS
Mosteky. TepMoIuTacTu4HbIe W TEPMOPEAKTUBHBIC TIONUMEPBI. [Iposodsujue opeanuieckue noaumepbl.
Komnosumnvie ~ mamepuanvi.  Ilepcnekmu6ol  UCROIb308AHUS — KOMROZUMHBIX — MAMEPUATLO8.
Knaccudukanus BojgokoH. CHHTETHYECKHME BOJOKHA. IlonMMapHUpHBIE W TONHAMHIHBIC BOJIOKHA, WX
cTpoenue, cBoiicTBa. [IpakTHUECKOE HMCIIOIB30BAHNE BOJIOKOH. Cunmemuyeckue NAeHKU. U30JAYUL 01
npoB8oo0s, MemOpanvl 01 ONPECHEHUS B00bl, 3AUUMHble NJIeHKU O A8MOMOoOUnel, NIACMbIPU,
Xupypeuueckue noesisku. Hoevie mexnonocuu OanbHelue20 COBEPULEHCMBOBAHUS  NOJUMEPHBIX
Mamepuanos.

TeopeTnyeckue 0CHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMEHHass MOAENb CTpOoeHUs atoma. [yanusm snexktpona. Keaumogvie
yycna. PacnpeneneHue 3J€KTPOHOB IO 3HEPreTUYECKUM YPOBHSAM B COOTBETCTBHU C IPHHLMIIOM
HaMMEHbIIEH SHepruy, npaBuioM XyHaa u npuHiunoM [aymn. OcoOGeHHOCTH CTPOSHHS SHEPTEeTHYECKIX
ypoBHEH aToMoB d-3JIEMEHTOB. JJEKTpOHHas KoHQurypaunusi aroma. Kiaccupukamus XUMHUYECKUX
97eMeHTOB (s-, P-, d-amements). OCHOBHOE U BO30Y)KICHHBIC COCTOSIHHS aTOMOB. BajeHTHbIC
aneKTpoHbl. [lepuonnueckas cucrema xumudeckux snemeHtoB .M. MenneneeBa. @usnueckuii cMbICH
Ilepuonnueckoro 3axkoHa J[.M. Menneneesa. IIpuuuHBI M 3aKOHOMEPHOCTM HW3MEHEHMSI CBOMWCTB
3JIEMEHTOB W MX COCOMHEHWH IO MepHoAaM M IpynnaM. MHpPOBO33PEHUYECKOE M Hay4YHOE 3HAauYEHHUE
[lepuogmueckoro 3akoHa JI.U. MenneneeBa. [lpocnozer [[.U. Mendeneesa. Omxpvimue HOB8bIX
XUMUYECKUX D]IEMEHINO8.

OneKxTpoHHas MpHUpoJa XUMHUYECKOM CBSA3U. DNEeKTpooTpulaTenbHocTh. KoBaneHTHas cBs3b, ee
Pa3HOBHUIHOCTA W MEXaHW3MBI 00pa3oBaHUs (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). MoHHas CBs3b.
Mertannnueckas cBsizb. BoopoiHas cBsizb. MeorcmonekyniapHsie 63auMo0eticmeusl.

Kpucrannmueckne u amopdHbele BemiecTBa. THUNBI KPUCTALITMYECKHX PENIETOK (aTOMHasl,
MOJIEKYJISIpHasi, HOHHAs, METaJUIM4YecKas). 3aBUCHUMOCTb (M3MUYECKMX CBOMCTB BEILECTBA OT THIIA
KpUCTaUIMyeckol pemeTkd. IlpuumHel MHOrooGpasusi BemiecTB. COBpEMEHHBIE NPEACTABICHHUS O
CTPOEHHH TBEPJBIX, JKUIAKUX U Ta3000pa3HBIX BELECTB. KuUoKUe KPUCMALLbL.

XuMHYECKHE peakIuu. ['oMoreHHble M rereporeHHble peakuumu. CKOpOCTh peakuuu, ee
3aBHCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOJIBI PEArHPYIOIIMX BELIECTB, KOHLEHTPALUHN PearupyroLx
BEIIECTB, Temreparypsl (mpaBuino Bant-I'odda), miomany peaknuoHHOW TOBEPXHOCTH, HaJIMUUS
KaTanu3atopa. ODHEPTus aKTHBAIUU. Axmueuposanmuviii komniexc. KatammzaTtopbl u Katainu3. Pob
KaTaJIn3aTOPOB B IIPUPOE U MPOMBILIICHHOM ITPOU3BO/CTBE.

Honsmue 06 swmanonuu u swmponuu. Onepeusi Iub6ca. 3akon I'ecca W CIEACTBUS U3 HETO.
TemoBbie (GEKTHl XMMHUYECKUX peaknui. TepMoxumuyeckne ypaBHeHHs. OOpaTUMOCTb PEaKIHi.
Xummnueckoe paBHoBecHe. CMelIeHHe XMMUYECKOTO0 PaBHOBECHS MOJ] JEHCTBUEM PA3IMYHBIX (HaKTOPOB:
KOHLIEHTPAllUM PEareHTOB WIM NPOAYKTOB pPEaKUWH, MAABICHMS, TeMIeparypel. Pomnb cmemeHus
paBHOBECHS B TEXHOJIOTHYECKHUX MPOIIECCaX.

HucnepcHble cucteMbl. Kontoudusie cucmemul. VictTuaHbIE pacTBOpHL. PacTBopenue kak Gpu3nko-
XUMH4eckuil mponecc. CriocoObl BBIpaKeHUsI KOHIEHTPALMHM PACTBOPOB: MaccoBasi A0JIsI paCTBOPEHHOTO
BEILIECTBA, MOAAPHAA U MOIANbHAA KOHYeHmpayuu. Tump pacmeopa u mumposanue.

Peakumu B pacTtBOpax 3mekTponuToB. KadecTBeHHBIE peakinyu Ha HOHBI B pacTBope. KucmoTHo-
OCHOBHBIE B3aMMOJICHCTBUS B pacTBOpax. AMQOTepHOCTb. HouHnoe npoussedenue 600vl. Booopoonwiii
nokazamenv (pH) pacmeopa. T'maponus cojeit. 3HauyeHHWE THAPOJIM3a B OMOJOTMYECKMX OOMEHHBIX
nporeccax. [I[pumenenne ruponrsa B MPOMBIIUIEHHOCTH.

OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIMH B MPHPOJE, IPOU3BOACTBEHHBIX IpOLECCaxX H
KU3HEIEATEIBHOCTH OPraHu3MOB. OKUCIUMENTbHO-80CCMANOSUMENbHBIN nomenyuan cpedsl. Juazpamma
Ilyp6s. TloBeneHre BemIeCTB B cpenax ¢ pa3HbIM 3HaueHHeM pH. MeTobl 3JIeKTPOHHOTO U 31eKMpPOHHO-
uonnoeo Oamanca. [ampBaHMYECKHMH JJIEMEHT. XHMHUYECKHE WCTOYHUKA ToKa. CmanoapmHulil
6000poOHbIL  21ekmpo0. CmanOapmHulil 21eKMpPOOHbIL NOMeHYuan cucmemvl. Pad cmandapmmuvix
9NEKMPOOHBIX nOMmenyuanos. Hanpasnenue oxucaumenvbHo-60cCmano8UmMenbHblx peakyui. DIEKTPoIn3



pPacTBOpPOB M paciuiaBoB coneld. lIpakTudaeckoe mpuMEHEHHE AIIEKTPOJIH3a JUTS MOyYeHHUS MIEIOYHBIX,
IIeIOYHO3EMENFHBIX METAUIOB M amoMuHAA. Koppo3usi MeTaiioB: BUIBI KOPPO3WH, CIIOCOOBI 3aIlUTHI
METaJUIOB OT KOPPO3UHU.

OCHOBBI HEOPraHUYECKOI XMMUM

Obmas xapakrepuctuka d1eMeHTOB |A—IIIA-rpynmn. Oxcunmsl M TEpOKCHUABI HATPUS U Kajwsl.
Pacno3naBanue xaTHOHOB HaTpus U Kanua. Conu HATpHs, Kauus, KajdblKs M MarHus, UX 3HaUYeHHE B
IPUPOAE U XKHU3HU deJoBeKa. Kecmrxocmb 6006l u cnocobwl ee ycmpanenus. Komnaexcuvie coeounenus
ANIOMUHUSA. ATIOMOCUTUKAMDbL.

Mertamnsr IB-VIIB-rpynn (Meap, UuHK, Xpom, Mapraser). OcOOEHHOCTH CTPOCHHS aTOMOB.
Oobmue pusnueckre 1 xumudeckre cBoicTpa. [lonydenne n npumeHenne. OKCHIBI U TUAPOKCHIBI STHX
METAJIJIOB, 3aBUCUMOCTh KX CBOMCTB OT CTEINEHW OKUCIECHHS »JJIEMEHTa. BaxkHelmme coun.
OxucnuTenbHble CBOWCTBAa COJIGH XpoMa M MapraHla B BBICIHICH CTETEeHU OKHCIeHUs. Komniexcuvie
coeouHeHUs Xxpoma.

Obmas xapakrepuctruka dmeMeHToB IVA-rpynmsl. CBoiicTBa, MONMydeHHE W MPUMEHEHUE YTJIS.
CuHTe3-ra3 Kak OCHOBA COBPEMEHHOM NPOMBIIIICHHOCTH. AKTHBUPOBAHHBIH yrojb Kak aicOpOEHT.
Hanocmpyxkmypui. Mupogvie Oocmudicenust 6 obaacmu co30aHUs HAHOMAMepuanos. DNeKmpoHHOe
cmpoenue MoaeKyIvl yeaprozo 2asa. Ilonyuenue u npumenenue yeaprnozo 2aza. buonorndeckoe neiictsue
yrapHoro raza. KapOuzael kanpuus, amomMusus 1 xene3a. KapOonatel u runpokapOonatsl. Kpyzogopom
yenepooa 8 Jicusoll u Hedxcugou npupode. KadecTBeHHas peakiusi Ha KapOoHAT-WOH. Dusnyeckue u
XUMHYEeCKue cBorcTBa KpeMHus. Cunanbl U cunuiuabl. Okenn kpemaud (IV). KpeMHueBbie KMUCIOTH U
ux conu. CuIMKaTHbIE MUHEPAJIbl — OCHOBA 36éMHOM KODBI.

OObmias xapakTepucTHKa 3neMeHToB VA-rpynmbl. Hutpumel. KauecTBeHHas peakuuss Ha WOH
aMMOHHsI. A30THasi KUCIIOTa KaK OKUCIUTENb. HUTparbl, MX Qu3nyecKkrne W XUMHYECKHE CBOMCTBA,
npuMmeHnenue. CBoiicTBa, momydeHue u npumeHerne gocopa. @ochun. Gochopusie u momudochopHbe
KHCIOTHL. bromornyeckas pons gochartos.

O6bmas xapakrepuctuka dmeMeHTOB VIA-rpynmel. OcoOble CBOWCTBa KOHIIEHTPHUPOBAHHOU
cepHoli kucnoTel. KauecTBeHHBIE peakuy Ha CyIbpu-, cylbOUT-, u Cyab(aT-HOHbI.

Ob6mas  xapaktepuctuka d31meMeHTOB  VIIA-rpymmel. OcobenHoctn  xumum  ¢Topa.
['aoreHoBOOpOJBI M WX TMONy4YeHHE. [ aloreHOBOAOPOAHBIE KHUCIOTHI W HMX coyd. KaudecTBeHHbIE
peakiuu Ha rajoreHua-uoHbl. Kucnopocoaepxkamuye coequaeHus xiaopa. [IpuMeHeHne TanoreHoB 1 ux
BaXKHEHIIINX COETUHEHUH.

brazopoonvie eazvl. Ilpumenenue 61a20pooHbIx 2a308.

3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COSJAMHEHUH, BBICIIINX
OKCHJIOB U THIPOKCHJIOB.

WnenTndukanms HeOpraHMUECKUX BEIIECTB U HOHOB.

XMMHUS U KM3HDb

Hayunsie meronpl mo3HaHus B XuMuu. McTounwmku xumudeckor wH(popmanuu. I[lonck
uHGOpPMAIIMK 10 HA3BaHUSAM, HIACHTU(UKATOPAM, CTPYKTYpHBIM (GopMmyiaaM. XHUMUYECKHN aHaJIu3,
CHUHTE3, MOJICIUPOBAHUE XUMHUYECKHUX IIPOLECCOB M SBJIEHUW KaK METOAbl HAYyYHOrO IIO3HAHUA.
Mamemamuueckoe mooderuposanue NPOCMPAHCIMEEHHOZ0 CMPOEHUS MOAEKYL OP2AHUYECKUX Beujecms.
Cospemennvle puszuko-xumuueckue Memoosbl YCMAHOBIEHUS COCIABA U CPYKMYDblL 6eUjeCS.

Xumuss u 370poBbe. JlekapcTBa, (epMEHTBI, BUTAMHHBI, TOPMOHBI, MHUHEpPAJIbHBIC BOJIBI.
[IpoGemsbl, cBsi3aHHBIE C PUMEHEHUEM JICKApCTBEHHBIX MpenapaToB. BpeaHble MPUBBIYKYA U (AKTOPHI,
paspymiarmiue 310poBbe (KypeHHe, YINoTpeOJIeHHe alKkoroys, HapkoMaHus). ParmoHaibHOE NUTaHUE.
ITnmessie o0aBkn. OCHOBBI MUILEBON XUMUH.

Xumus B MeauiiuHe. Pa3paboTka iekapcTB. XMMUYECKHUE CEHCOPBI.

Xumusi B MOBCETHEBHOU KU3HU. MOIOIIME U YUCTAILIUE CPEACTBA. PeneneHThl, HUHCEKTUILIUABIL.
CpencrBa JIMYHOH TUTMEHBI M KOCMETHKH. [lpaBuia Oe3omacHOW paOOThl ¢ €IKMMH, TOPIOYHUMH U
TOKCHUYHBIMH BEILIECTBAMHU, CPEACTBAMU OBITOBOH XUMHH.

XuMHS B CETBCKOE XO3HUCTBO. MUHepanbHble U opranmdeckue ymoopenus. CpecTBa 3alluThl
pacTeHHH.

XuMuUsl B IPOMBIIUIEHHOCTH. OOIIKe MPEACTaBICHUS O MPOMBIIICHHBIX CIOCO0aX MOIyYCHHS
XUMUYECKAX BEIMIECTB (HA MPUMEpPE IPOW3BOACTBA aMMHaKa, CEPHOH KHUCIOTHI). I[IpombInuIeHHAS
opraanueckas xumus. ChIpbe Ui OPraHUYecKOl MPOMBINUICHHOCTH. [IpobieMa 0TX0J0B M MOOOYHBIX



npoaykToB. Hanbosee KpyImHOTOHHAXKHBIE TPOU3BOJICTBA OPTaHIMUYECKUX coenHeHni. UepHas U niBeTHasI
MeTamuryprusi. CTEKIIO ¥ CHIIMKATHAS IPOMBIIIUICHHOCTb.

Xumus ¥ SHepreThka. [IpuUpojHbIC HCTOYHUKH YIICBOMOPOMOB. [IpUPOAHBIN M TOIMYTHBIH
He()TAHOW Ta3bl, UX COCTAaB W wHcHoyib3oBaHue. CocrtaB HepTH M ee mepepaborka. HedrempoykTsl.
OxrtanoBoe umcno 6eH3nHa. OxpaHa OKpy’Karolle cpeasl npu HedrenepepadboOTKe M TPAaHCHOPTHPOBKE
HEPTENPOAYKTOB. AJIbTEPHATHUBHBIC UCTOYHUKHU SHEPTUH.

Xumus B ctpoutenscTie. Llement. beron. [Ton0op onTHManbHBIX CTPOUTENBHBIX MaTEPUAIIOB B
MPaKTUIECKOW JAEATENLHOCTH YeI0BEKa.

Xumus 1 9KoJOorHs. XUMHUYECKOe 3arps3HEHIE OKpYIKarolei cpenbl U ero nocnencteus. Oxpana
ruapocdepsl, TOYBBI, aTMOCHEPHI, (IOPHI U PayHbI OT XUMHYECKOTO 3arpsI3HCHHMSL.

Tunel pacueTHbIX 3a7a4:

Haxoxaenne MonekynsipHod ¢GOpMYyNIBI OpPraHHYECKOro BEIIeCTBa IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €0 COCTAB, MIIH IO MPOAYKTaM CrOPaHHSI.

Pacuetsl MaccoBoil 011 (Macchl) XUMUYIECKOTO COCMHEHHSI B CMECH.

Pacuersl mMacchl (00beMa, KOIUYECTBA BEIIECTBA) MIPOAYKTOB PEAKLMHU, €CIIM OJHO U3 BEIIECTB
JIAaHO B U30BITKE (MMEET IPUMECH ).

Pacuersl MaccoBoif wiaM OOBEMHOH MJONM BBIXOAA HPOAYKTa PEAKIMU OT TEOPETHYECKU
BO3MOXKHOTO.

Pacuets! TeruioBoro addekra peakym.

PacueTsl 00beMHBIX OTHOIICHUH ra30B NP XUMHUYECKUX PEAKIHIX.

Pacuersr maccel (0ObeMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIWU, €CITH OJHO W3 BEIIECTB
JIaHO B BUJIE PACTBOPA C ONPEIAEICHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA.

[IpumepHBIE TEMBI TPAKTHYECKUX PadOT (Ha BEIOOp yUUTENs):

KagecTBeHHoe onpeneneHue yrieposaa, BOAOPOIa U XJI0pa B OPraHMYECKUX BELIECTBAX.

KoncTtpynpoBanue mapoctep>KHEBBIX MOJIeNIel MOJIEKYI OpTaHUUECKHUX BEIECTB.

Pacnio3naBanue miactMacc U BOJIOKOH.

[lony4yeHue UCKYyCCTBEHHOTO LIETIKA.

Pemenue sxcneprMeHTaNBHBIX 33/1a4 Ha MOJTyYeHHE OpraHMYECKUX BEIECTB.

Pemmenne sxcnieprMeHTaNBHBIX 33/1a4 Ha paclio3HaBaHUE OPTraHMYECKUX BEIIECTB.

WnenTrdukanns HeOpraHMUECKNX COeINHEHNH.

[lony4enue, coOupanue 1 pacro3HaBaHUE T'a30B.

Pemenne sxcnieprMeHTANBHBIX 33/1a4 110 TeMe «MeTanby.

Pemenue sxcniepuMeHTaIbHBIX 331a4 110 Teme «Hemeranmsiy.

Pemenne skcnepuMeHTaNbHBIX 3afad 1o Teme «l'eHeTndeckas CBSI3b MEXAY Kiaccamu
HEOPraHUYECKUX COCTUHEHUI.

Pemenne »skcrepuMeHTaNbHBIX 3a7ad 1Mo Teme «leHeTnueckas CBA3b MEXIy KIlacCaMH
OpPraHUYECKUX COCIUHEHUI.

[Tomyuenue sTuiIeHa U U3yYEHHUE €T0 CBOMCTB.

ITony4yeHue ykCyCHOM KUCIOTBI U U3yUEHUE €€ CBOMCTB.

I'uaponus sxupos.

Wsrorosnenne Mpuia pyqHoil paboTHI.

XUMUA KOCMETUYECKUX CPEJICTB.

HccnenoBanne cBONMCTB OEIKOB.

OCHOBBI UILEBON XUMHUH.

HccnenoBanre mumieBkbix 100aBOK.

CBoiicTBa OHOATOMHBIX © MHOTOATOMHBIX CITHPTOB.

XHUMHYECKUE CBOMCTBA aJIbAECTH/IOB.

Cunre3 ciioxHOT0 3dupa.

I'mpponns yriieBoaos.

YcTpaHeHne BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peakIIuy Ha HEOPTaHNYECKHE BEIIECTBA U MOHBI.

HUccnenoBanne BIUSHAS Pa3IHYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIIHH.

Onpenenenne KOHIEHTPAIUN PACTBOPa aCKOPOMHOBOM KHCIOTHI METOJOM THTPOBAHUSI.

| Ne | Tema | Koa-Bo




qaCcoB

10 x1acc

IIOBTOPEHME U YIJIYBJIEHUE 3HAHUI

17

OCHOBHBIE [TOHATHSA OPTAHMYECKOU XVMUU

13

YIJIEBOJIOPO/IbI

26

KHUCJIOPOACOAEPXKAIIME OPTAHMYECKHWE COEJVMHEHHNS (18 1)

18

A30T- 1 CEPOCOAEPXAIIIME COEAMHEHUA (5 1)

BUOJIOI'MYECKU AKTHBHBIE BEIIHECTBA (16 u)

16

HpOMC)KyTO‘lHa}l aTTeCTalusAa

OINO OB [WIN|F-

BBICOKOMOJIEKYJIAAPHBIE COEJUHEHMA (6 1)

HToro

102

11 xaacce

HEMETAJUJIBI

OBIIUE CBOMCTBA METAJIJIOB

METAJUIBI I'TTABHBIX TIOAI'PVIIIT

METAJUJIBI IIOBOYHBIX ITOAT'PYIIII

CTPOEHME BEIIIECTBA

TEOPETUYECKOE OIIMCAHUE XUMHWYECKHX PEAKIINH

XUMMNYECKASA TEXHOJIOT' A

XHMMMS B IOBCEJIHEBHOM XKM3HU

XUMUA HA CIIYKBE OBIIECTBA

XMW B COBPEMEHHON HAYKE

PP OONO|OIAWINF

[l k=]

IIpomexxyTouHas aTTecTauus

HToro

Bcero 3a 10-11 kiaacchl
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