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1. ITosicHuTeIbHAS 3aNIMCKA

Pabouas nporpamma no npeamety «Xumus» Ha 2022/23 yueOHblit Toa s oOydaromuxcs 10
kinacca MBOY «COL Ne4y r.CxonuHa pa3paboTaHa B COOTBETCTBHHU C TPEOOBAHHMIMHU CIIETYIOMINX
JOKYMEHTOB:

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoit
Denepauun».

2. [lpukaz Munnpocsemieanst ot 22.03.2021 Ne 115 «0O6 yrBepxkaenun I[lopsaka
OpraHu3alliii W  OCYIIECTBJICHUS  00Opa30BaTeNbHOW  JESATEIBHOCTH IO  OCHOBHBIM
o0m1eoOpa3oBaTebHBIM MporpaMMaM — 00pa30BaTeNbHBIM MPOTrpaMMaM Ha4dalbHOTO OOIIEro,
OCHOBHOTO OOIIETr0 M CpeaHero oodiero oopasoBanus» (pacnpoCTpaHsAeTCs HA MPABOOTHOIICHUS
c 1 centsa6ps 2021 roxna).

3. [Ipukaz MwunoOpHayku ot 17.12.2010 Ne 1897 «OO6 yrBepxkacHUH (eaepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO OOIIEro 0Opa3oBaHUM».

4. CII 2.4.3648-20 «CaHuUTapHO-3MHUIEMHUOJIOTUYECKHE TpPeOOBaHUS K OpraHu3alUsIM
BOCIIMUTAaHUS W OOy4YEHHsI, OTIbIXa M O3JOPOBIICHUS JEeTed M MOJIOJCKH», YTBEP)KICHHBIC
MTOCTAaHOBJICHHEM IJIaBHOTO TOCYJapCTBEHHOT0 caHuTapHOro Bpaya Poccun ot 28.09.2020 Ne 28.

5. CanlluH 1.2.3685-21 «l'urneHnueckrue HOPMATUBBI M TpeOOBaHUS K OOECIEUEHUIO
0e30MmacHOCTH U (UIu) 0e3BpETHOCTH Ui YeloBeKa (PaKTOPOB CPebl OOMTAHUS, YTBEPKIACHHbBIE
ITOCTAHOBJIEHUEM TJIABHOT'O CAaHUTAPHOTO Bpada oT 28.01.2021 Ne 2.

6. IMpukaz Munnpocsemennus oT 20.05.2020 Ne 254 «O06 yrBepxkaeHUn (eaepaTbHOTO
nepevyHs y4eOHWUKOB, [OIMYMICHHBIX K HWCIOJB30BAHHIO TMPHU  pETH3aldd  MMEIOIINX
TOCYJapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
ob1ero, cpeaHero ooiero 00pa3oBaHus OpPraHU3aMIMHI, OCYIIIECTBISIOMUMEI 00pa30BaTEIbLHYIO
TSI TEITBHOCTDY.

7. Konuenuus npenoiaBanus y4eOHOTO mpeaMeTa « XUuMUs».

8. YuebOnblii Tuian ocHoBHOTO 00mero obpaszoBanus MbOY «COII Ne4y r.CxomuHa Ha
2021/22 yaebHblii ro.

9. IMonoxenue o padoueit mporpamme MBOY «COIILI Nedy r.CronuHa.

[Iporpamma paszpabotana Bo ucmojHeHue 1enu Ne 1 u3 pacnopspkeHrus MUHIPOCBEIEHUS
Poccun ot 15.02.2019 Ne P-8 «O06 yTBepKIeHNN BEJOMCTBEHHOH 11eJIeBOM mporpamMmbl "Pa3Butue
COBPEMEHHBIX MEXaHU3MOB U TEXHOJIOTUN JOUIKOJLHOTO U 00111ero oopazoBaHus'"».

CornacHo KOHIENIMH MpernojaBaHus ydeOHoro mpeamera «Xumus» B 10-x kimaccax (Ha
ypoBHE mpeAnpoduisHOTO 00pa3oBaHus), Y OOYYAOIIMXCS MPOUCXOAUT (GopMupoBaHuEe Oa3bl
3HAHMM O BEIIeCTBaX U  XUMHYECKUX  SBIICHUSAX, HEOOXOAMMBIX s Oe3omacHOi
KHU3ZHEJCSATEIILHOCTH U JIJIS1 TPOJOHKEHUS XMMUYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO OOIIEero
oOpazoBanus. Pabouas mporpamMMa mocTpoeHa ¢ y4eTOM MEXIPEIMETHBIX CBSI3€H, peann3ylouuxcs
¢ yueToM c(hOPMHUPOBAHHBIX y 00YyJaIOIIUXCS MPEAMETHBIX 3HaHU 1 Y'Y /1.

Y4eOHo-MeToAMYecKOoe obecnevyeHne 00pa30BaTe/JLHOr0 Mpouecca

Ne | ABTOpBI Ha3zBanmue I'ox | HN3pareancrBO

s yaurenst

1 |T'.E. Pymsuruc, ®@.I'. ®enpaman Xumust. Yueonunk. 10 kiacc 2018 | IIpocsemienue
2 |H.H.Tapa Xumus. Meroauueckoe nocooue. 10 | 2018 | [Ipocserienue
KJ1acc

st o0yqarommxcest

1 |T.E. Pymsuruc, ®.I'. ®enpaman Xumus. Yueonuk.10 ximace 2018 | ITpoceemienue

Pabouas nporpamma Kypca XuMUH pazpaboTaHa K ydeOHUKaM yriyOJIeHHOTO YpOBHS aBTOpOB .
E. Pymuruca u @. I'. ®enpamana mia 10-11 kimaccoB o0OmieoOpa3oBaTenbHBIX OpraHU3aIUM.



CrpykTypa u conepxanue paboueil mporpammbl cooTBeTcTBYeT TpeboBanusim ®I'OC cpennero
obpa3zoBanus. Pabouas mporpamma paccuntana Ha 105 gacoB (3 yaca B HEJIEIIO).

Pe3yabTaThl 00yuyeHus

H OCBOCHHS COAEpP:KaHUSA Kypca XUMHH

JleaTenbHOCTh 00pa30BaTENbHONW OpraHm3anuu oomiero oOpa3oBaHUsT B OOYyYEHHHM XHMHU
CpeAHel IKoJie MOJDKHA OBITh HampaBieHa Ha JOCTIDKEHHE OOYYalOIIUMUCS JIMYHOCTHBIX
pe3yabTaTOB, OTPAKAIOIIUX:

1) chopMUpOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO HA JHMAJIOre KYJIbTYyp, a TaKKe pazIHuHBIX (Gopm
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIMKYJIBTYPHOM MHPE;

2) chopMHpPOBAaHHOCTL OCHOB CaMOpAa3BUTHUSI U CaMOBOCIMTAaHUS B COOTBETCTBUM C
OOIIeYeTOBEUECKUMH  IIEHHOCTSIMH ¥ HJealaMH  TPaXJAHCKOro oOOIIecTBa; TOTOBHOCTH U
CIIOCOOHOCTH K CAMOCTOSITEILHOM, TBOPUYECKOM M OTBETCTBEHHOU JESATEIHHOCTH;

3) ToJepaHTHOE CO3HAHHME W TIOBEJCHHE B MOJUKYIBTYPHOM MHpPE, TOTOBHOCTh U CHOCOOHOCTH
BECTH JHAJIOT C IPYTUMHU JIIOABMH, TOCTUTATh B HEM B3aMMOIIOHMMAHUS, HAXOAUTh OOIINE TeNu U
COTPYIHUYATH ISl UX IOCTHUKCHHUS;

4) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JIETbMH MIIAJIIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTesIbHOM, OOIIECTBEHHO NOJIE3HOM, Y4eOHO-UCCIIE0BATEIbCKOM, MPOEKTHOW M JIPYrHX
BHJIAX JIESATEITHHOCTH;

5) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCJIE CaMO0Opa30BaHUIO, Ha MPOTKEHUHU
BCEH JKM3HU; CO3HATEIBHOE OTHONICHNE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCTICITHON
npodecCHOHANTBHON U 0OIIIECTBEHHOU JEATEILHOCTH,

6) screTHyecKkoe OTHOLIEHHE K MHUpPY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

7) IpUHATHE U peaTUu3aIiio IIEHHOCTEH 3I0POBOTO M 0e30MacHOro o0pa3a KM3HHU, MOTPEOHOCTH
B (PM3MYECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JESITENbHOCTHIO,
HEMpUITHE BPEAHBIX IPUBBIYEK: KYPEHHUSI, YIIOTPEOICHHSI aJIKOTOJIsI, HAPKOTHKOB;

8) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOINCHHE K  (Qu3nueckoMy ©
MICUXOJIOTHYECKOMY 37I0pOBBIO, KaK COOCTBEHHOMY, TaK M JAPYrUX JIOJIeH, YyMEHHUE OKa3bIBaTh
MIEPBYIO MOMOIIIb;

9) ocosHaHHBIA BBIOOp Oymymiell mpodeccud W BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHWE K MPO(EeCcCHOHANBHOM MEATENIbHOCTH KaK K BO3MOKHOCTH
y4acTus B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIIEM;

10) chopmMHpPOBAHHOCTH HSKOJOTUYECKOTO MBIIUICHHUS, TOHUMAHUS BIMSHUS COLIMAJIBHO-
HKOHOMMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJIHOMN M COLMANBHOMN CpeJibl; MPUOOpPETEHHE OIbITA
HKOJIOTOHAIPABJICHHOM JIESTEIBHOCTH.

MeranpeaMeTHble pe3yJbTAaThl OCBOCHHS OCHOBHOM  00pa3oBaTeNbHOW  MPOTpamMMbl
OTpaXkaroT:

1) ymeHHe CaMOCTOSITENTBHO OMNpPEAeTsATh UENU JIeATEIBHOCTH M COCTaBISATh  IUJIaHBI
NEeSTeNbHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJISATh,  KOHTPOJHMPOBaTH ¥ KOPPEKTHUPOBATH
JeSITeNIbHOCTh; UCIOJIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI AJIsl TOCTHXKEHUS MOCTABJICHHBIX eI U
peanu3alyy IUIaHOB e TebHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYALIUsAX;

2) yMeHHME TMPOJIYKTHBHO OOWIaTbcs M B3aUMOJCHUCTBOBATH B IPOLECCE COBMECTHOM
JeATeNbHOCTH, YUYUTBIBATh MO3ULHUH JPYTrUX YYACTHHUKOB JESTENbHOCTH, 3PPEKTUBHO pa3penatb
KOH(JIMKTBI;

3) BrnaJeHWe HaBbIKAMHM II03HABATEJIBHOW, Yy4eOHO-MCCIEOBAaTENIbCKON M NMPOEKTHOM
JeATeIbHOCTH, HaBBIKAMHU pa3pelieHus Ipo0ieM; CHoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
MOMCKY METOJIOB peIlIeHHs MPAKTUYECKUX 33124, IPUMEHEHHUIO Pa3IMYHbIX METO0B MIO3HAHHUS;

4) TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHONH HH(POPMAIMOHHO-TIO3HABATEIbHOM
JeATeNbHOCTH, BKJIIOYAash yYMEHHE OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HH(OpMaLuy,



KPUTHYECKH OILIGHUBAaTh M HWHTEPHPETHPOBATH HHOOPMAIMIO, TOIy4aeMyl0 W3 pPa3IndHbIX
HCTOYHUKOB;

5) yMeHHe HCIIOJIb30BaTh CPEACTBA MH()OPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3al[MOHHBIX 337a4 C COOMI0JICHHEM
TpeOOBAaHUI SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

6) Bi1aJieHUE S3BIKOBBIMU CPEJICTBAMU — YMEHHUE ICHO, JIOTMYHO U TOYHO M3JIaraTth CBOIO TOUKY
3peHus, UCNOJIb30BaTh a/IEKBATHbIE SI3bIKOBBIE CPEJICTBA;

7) BajieHue HaBBIKAMU MTO3HABATEIHHON peIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, IPaHMI] CBOETO 3HAHHUS M HE3HAHUS,
HOBBIX IIO3HABATEJIbHBIX 33/J]a4 U CPEJCTB UX JOCTHIKEHUS.

B oOmact mpeaMeTHBIX pe3yabTaTOB oOpa3oBaTeibHAs OpraHW3alus OOIIero oOpa3oBaHUs
pean3yeT cleAyrolue 3a1aun.

A. Ha 6a3oBoM ypoBHe:

1) copmHrpoBaHHOCTB MPEACTABIECHUI O MECTE XMMHUH B COBPEMEHHOM Hay4YHOUN KapTHHE MUpA,;
MMOHUMAaHHE POJIM XUMUU B (POPMUPOBAHUM KPYro30pa U PyHKIMOHAIBHON IPAMOTHOCTHU YeJIOBEKa
JUIS peIlIeHUs MPAKTUUECKUX 3a/1a4;

2) BiaJeHUE OCHOBOMOJAralmolMMU XHUMHUYECKUMU TOHATUSMHU, TEOPUAMHU, 3aKOHAMU H
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BHIajieHWEe OCHOBHBIMHM METOJAMM HAyYHOTO IMO3HAHUS, MCHOJIb3YEMBbIMU B XMUMHH, TAaKUMHU
Kak HaOJI0JeHHe, OMMCaHWEe, W3MEpPEeHHEe, JKCIEPUMEHT; YMEHHE 00pabaTbiBaTh, OOBSICHSTH
pe3ynbTaThl MPOBENEHHBIX OMNBITOB U JEJaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTh
METO/1bI IO3HAHUS IPU PEIICHUHN MPAaKTUYECKUX 3a/1a4;

4) chopMHpPOBAaHHOCTH, YMEHHUS JaBaTh KOJIMYECTBEHHBbIE OIIEHKH M TNPOBOJIUTH PaCUETHI 1O
XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSIM;

5) BiaseHue npaBuiaMu TEXHUKU O€30MaCHOCTH MPH UCTIOJIb30BaHUH XUMHUECKUX BEIIECTB;

6) chopMHPOBAHHOCTHL COOCTBEHHOW TO3UIIMK IO OTHOIIEHUIO XUMHUYECKOW HH(OpPMAIIHH,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

b. Ha yruy6s1éHHOM ypoBHe:

1) chopMUpPOBAHHOCTH CHCTEMBI 3HAHUN 00 OOIMX XWMHYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX;

2) chopMHUPOBAHHOCTh YMEHHI HCCIIE0BAaTh CBOMCTBA HEOPraHMYECKHMX M OPraHUYECKHX
BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH NPOTEKaHUS XUMUYECKHX pPEaKIui, IpOTHO3UPOBATH
BO3MOYHOCTB UX OCYIIIECTBIICHUS;

3) BiajieHre YMEHHUSIMH BbIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOCHHUHU BEIECTBA
U OCHOBHBIX XHMHYECKHX 3aKOHAaX, NPOBEPSATb HX SKCIEPUMEHTAIbHO, (QOpMyIupys Uelb
UCCIIeIOBAHUS;

4) BnaJeHUE METOJaMU CAMOCTOSITENIbHOTO TUIAHUPOBAHMS U TPOBENCHUS XUMUYECKHX
AKCIEPUMEHTOB C COOJIOZCHHEM MpaBHJ O€30MacHOM paldoThl ¢ BElIeCTBAMU M J1a0OPaTOPHBIM
obopynoBanueM; CHOPMUPOBAHHOCTh YMEHUN OIMUCHIBATh, AHAIM3HPOBAThH U OLEHUBATH
JOCTOBEPHOCTH MOJIYYCHHOTO pPe3yibTara;

5) chopMUPOBAHHOCTh YMEHMM MPOTHO3HPOBATh, AHAIM3UPOBATH U OLIEHUBATH C MO3UIUI
9KOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS ObITOBOM M MPOM3BOJCTBEHHOHN JEATENbHOCTU
YeJloBeKa, CBA3aHHON C mepepaboTKOM BEIIeCTB.

Coaepikanue Kypca XUMHH

10 xknacce

Tema 1. Oprannyeckue BemecTBa H OPraHUuYecKue peakunu

IIpenmer oprannueckoil XMMuHM. B3auMOCBSI3b HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB.
[losiBneHue 1 pa3BUTHE OPTAHNYECKON XUMUU KaK HayKH. MecTo U 3HaU€HNE OpraHNYeCKO XUMUN
B CHCTE€ME €CTECTBEHHBIX HayK. [I[puunHbBl MHOr00o0pas3us OpraHnyeckKux BEIECTB.



Teopuss CTPOEHUST OpPraHUYECKUX COCIMHEHUHA. XHMHYECKOE CTPOEHUE KaK TMOPSI0K
COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH. YIJVIEPOJHBINA CKEJIET OPraHUYECKOU
MOJIEKyJIbl. [IepBUYHBIN, BTOPUYHBIN, TPETUYHBIA M YETBEPTUYHBIA aTOM yriepona. Kparrocts
XUMUYecKoi cBsi3u. CTpykTypHBIE (GOopMynbl (mofHas, cokpaméHHas, ckenerHas). lllapoBeie u
LIAPOCTEPKHEBBIE MOJENU MOJIeKyl. M3omepus u usomepsl. B3auMHOE BiIMSHUE aTOMOB B
MOJIEKYJaX. 3HaYEHHE TEOPUN CTPOEHUSI OPraHUUYECKUX COECIUHEHUM.

Knaccugukanust opraHM4ecKMX COCJUHEHUH: 0 CTPOCHHUIO YIJIEPOJHOTO CKelleTa, II0
KPaTHOCTH CBSI3€H yrJIepoa—yriiepod, 1Mo (pyHKIIMOHAIBHBIM rpymnmnaM. OyHKIMOHAIbHAS TPYIIa
KAaK HOCUTEJIb ONPEAEIEHHBIX XUMUYECKAX CBOMCTB. YTIJIEBOJOPOJAHBIEC PAJUKAJIbl U UX BIUSHUE HA
XMMHMUYECKHUE CBOMCTBA COEAMHEHMN. MeXIyHapoaHas HOMEHKJIATypa M MPUHLIMIBI 00pa30BaHUs
Ha3BaHUW OPTaHUYECKUX COCTUHEHUM.

OCOOCHHOCTH OpPTaHMYECKUX PEaKUWil: HaJuuue HEOOJBbIINX M3MEHSIOMMXCS (parMeHToB,
Majble CKOPOCTH, KOHKypupyoomue peakiuu. CyOcTpaT, peareHT, pacTBOPHUTENb, KaTalu3aTop.
VYpaBHEHHsT M CXeMbl OpraHWYecKMX peakiui. PeakuuonHele 1eHTpbl. DopmanbHas
KJIacCU(pUKALUsl OPraHMYeCKHX peaklui: 3aMelleHHue, MPUCOEAUHEHHE, SIMMHHHUPOBAHUE,
M30MEpH3aLHSL.

XuMHu4deckasi TMPOMBINIIEHHOCTh. [IpoMbiliuieHHast opranudeckas xumus. KpymHo- u
MaJIOTOHHQKHBIE TTPOIYKTHl XUMUYECKON TTPOMBIITIEHHOCTH.

Nmxenepuble mosmMepbl, UX mNpuMeHeHne. HedTh W ra3 Kak ChIphE UISI XUMHYECKOUN
npombiieHHOCTH. [lepenensl coiphs. [Ipobrema OTX0M0B W MOOOYHBIX MPOAYKTOB. [IpHHIMIIBI
«3eNEHON XUMHUMY. buoTexHonorus.

Xumunyeckoe npeanpustre. CocTaBisIONINe XUMUYECKOTO MPEIIPUITUS: CKIaJl ChIpbs, OJI0K
MOATOTOBKH  CHIPbS, pEaKTop, OJIOK OYHCTKM MPOAYKIMH, CKJIaJl TOTOBON MPOJYKIUH.
DHeprocHabKeHNe XUMHUUYECKUX MPEANPUITHI U SKOHOMHUYECKHE aCTeKThl UX (DYHKIIMOHUPOBAHUSL.
CriocoObl MOBBIIIEHUST MPUOBUIM XUMHYECKOro mpennpusatus. HaydHo-uccrienoBaTenbckue u
OTIBITHO-KOHCTPYKTOPCKHE pa3pabOTKU, UX PUCKH B CTIOCOOBI (PMHAHCUPOBAHMSL.

Jlabopamopusie onvimul. I3rotoBrnenne monaeneit Mojekyia. CpaBHEHHE CBOWCTB M30MEPOB.
CBoiicTBa KapOOKCHUIIHHOU TPYIIIIHI.

Ilpakmuueckaa paboma. KauecTBeHHOE OIpeAeieHue Yriepoja, BOJOpoAa M Xjopa B
OpPraHWYECKUX BEUIECTBAX.

Tema 2. JJ1eKTPOHHOE CTPOEHNE OPraHUYEeCKUX COeTUHEeHUi

CocTtosiHME DIEKTPOHOB B aroMme. OJEKTPOHHBbIE YPOBHM, TOJYPOBHH, OpOHUTAIH.
DnekTpoHHas KoHpurypamus. InexkTporHsie Gopmyssl (popmynsl JIprouca).

ONeKTpoHHas [pUpOJa XUMHUYECKHX cBs3ed. IIpaBwiio oxrera. s- W I-CBS3M.
DnekTpooTpuraTeabHOCTh. [lossipHOCTh CcBsizeil. [lossipHOCTH MOJEKY/bl. [[MMOJBHBIA MOMEHT.
WunyktuBHbld  3pdexT.  DIEeKTpOHOAKUENTOpPHbIE M 3JIEKTPOHOJOHOPHBIE  TPYIIHI.
DnexTpoduabHbIe U HYKICO(PHUIbHbIE LIEHTPHI.

B3aumocBs3b CTpyKTypel U (PU3MYECKHX CBOWMCTB OPraHMYECKUX COEOUHEHUW. BrnusHue
(YHKIIMOHATBHBIX TPYII, [UTMHBI U PAa3BETBIEHHOCTH YIIIEBOJOPOIHOTO CKelleTa Ha TEMIEPaTyphl
KHUIIEHUS U IUIaBJIEHUS, PACTBOPUMOCTb B BOJE U IFIOTHOCTh OPraHUYECKUX COCTUHEHUIA.

Conpsik€HHBIE M-CUCTEMBI U pe30HAHCHBIE QopMbl. OmpeneneHne U MEKTPOHHOE CTPOSHUE
COTPSLKEHHBIX J-CUCTeM. Pe3oHaHCHBIE ()OPMBI U IPUHIIUIIBI UX U300PaKEHUS.

Mesomepnbliit 3¢dekr. Ilepenaua me3omepHoro s¢ddexra B Tr-cuctemMe M €ro OnucaHHue
pe3oHaHCHBIMU opMamu. Ctabunuzanus 3apsHKEHHBIX YaCTUIL U PATUKATIOB CONPSKEHUEM.

Kucnorsl n ocHoBanust B opranuueckod xumuu. Teopust bpéncrena—IJloypu. Yactuipsl,
coJiepXallue HENOJCNEHHbIE Mapbl AJIEKTPOHOB, KaK OCHOBaHUs. COMNpsSKEHHBIE KUCIOTHI H
ocHoBaHus. [Ipuunna pasuunpsl B cuiie kucioT. KoHncranta kucnotHoctu. Illkana cuibl KUCIOT.
HamnpaneHnue KMCIOTHO-OCHOBHBIX PEaKIIHil.

MexaHu3M OpraHu4YecKod peaklnu KaK TOCIeI0BAaTENbHOCTh Pa3phblBOB M 00pa3oBaHUs
cBs3ell. BinsHue MexaHu3Ma peakuuu Ha €€ CKOPOCTb. | OMOJIMTHYECKHA W TeTepOTUTUYECKUI



MEXaHU3MBl pa3pblBa KOBAJIECHTHOH cBsi3u. CBOOOJHOPAAMKATIBHBIE M HOHHBIA MEXaHU3MBbI
peakuuu. YciaoBus peanu3aliy TOro WM HHOTO MEXaHHU3Ma.

HNonnple ™Mexanm3Mmbl peaknuil. Hyxneodunsr u  anekrpodwisl. HykneodunsHbie u
ANEKTPO(UITbHBIE MEXaHU3MBI.

Krnaccudukanusi opraHMYecKUX peaknuid ¢ y4déToM MeXaHW3MOB. PanukanbHbIC peakiuw,
peaKuu HYKICO(PHILHOTO M AJIEKTPOPWIBHOTO 3aMelleHus U mpucoequHerus. OcoOeHHOCTH
peaknuii OTHICTUICHUST ¥ U30MEpU3allui B 3TOW Kinaccuukannu. KoHKypeHIUsS MeXIy peakuusiMu
OTIIEIUICHUS U 3aMEIICHMUSL.

Jlemoncmpayuonnwiii onvim. CpaBHEHHE KUCIOTHBIX CBOMCTB YKCYCHOM KMCIIOTHI M 3TAHOJIA.

Jlabopamopnuwiii onvim. CpaBHEHHE CHIIBI YKCYCHOM M IIaBEJICBON KHUCIIOT.

Ilpakmuyeckue pabomul. ViccnenoBanue TOJSPHOCTH — pacTBoputenei.  Ompexpenenue
(U3NIECKHUX CBOMCTB OPraHUYECKUX COeIMHEHNN. Peaknn HyKi1eopHIbHOTO 3aMEICHHUSI.

Tema 3. Yraiesoaopoasi

AJIKaHbl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl METaHa. -THOpHUAN3ALIUS
opbutaneii atomMoB yriepoja. lomosormyeckuil psg u oOmas  QopMmyna  agKaHOB.
CucremaTnueckas HOMEHKJIATypa alKaHOB M paJUKaJIOB.

W3omepust yriaepoaHoro ckenera. [l anoreHupoBaHMEe, JAETHAPUPOBAHUE, TEPMHUECKOE
pasio’keHue, M30MEpHU3allisg U TOpEeHUe alkaHoB. MexaHM3M peakiuuu CBOOOJHOPATUKAIBHOTO
3aMeleHus 1 noboyHsle peakuuu. [lomyueHne ankaHoB JeKapOOKCHINPOBAHUEM.

Pacuémmnvle 3a0auu Ha BbIYMCIICHHE COOTHOIIEHHsS OOBEMOB I'a30B B pPEaKIMH, YCTAHOBIIEHUE
dbopMynbl raza Mo ero MOJSPHON Macce, ycTaHOBJIEHHE (OPMyJbl raza IO €ro MJIOTHOCTH,
yCTaHOBJIEHHE (POPMYIIbI YIIIEBOIOPOAA MO €r0 MOJIIPHOU Macce.

Opranuyeckoe TOMIUBO. ['opeHne alKkaHOB Kak crocol noyydeHus: sauepruu. ['a3oobpaznoe
TOIIMBO. JlBuratenn BHYTpeHHOro cropanus: cucrema Otro u cucrema Jlmsemns. CoiicTBa
OCH3MHOBOTO U JM3€IbHOrO ToIuMBa. OKTaHOBOE 4YHCIO. Mephl MPeIoCTOPOKHOCTH TPU
WCIOJIb30BAHUU AJIKaHOB.

[Ipuponnsie ncToUHUKH yriaeBoaopoaoB. CoctaB HedtH u e€ mepepaborka. HedrenpoaykTsi.
[TonyTHbie HedTsAHBIE Ta3bl, UX COCTaB U HCMOJb30BaHHE. HedTexumuueckas MpOMBIIIICHHOCTb.
Opakiuu HePTH, HEOOXOIUMOCTh UX mepepadoTku. [lepenensl HedTH. BhicOKOTEMNEpaTypHBIN U
KaTaJIMTUYECKUA KPeKUHT. PudopmuHr.

[Ipupoauslii ra3, ero cocraB u ucnoib3doBanue. Kousepcus merana. ['asudukanus yris.
CooTHollIEHHE peareHTOB M MPOAYKTOB B cuHTe3-ra3e. Ilomyuenume Meranona. Ilomyuenue
yraeBoaopo 0B (mpouecc Guimepa—Tpomnina). DKOHOMUYECKUE aCTIEKThl IPUMEHEHUSI CHHTE3-Ta3a
KaK ChIPbsI 1151 CHHTE30B.

Jlemoncmpayuonuwiii onvim. Peakiys agkaHoB ¢ OpOMOM.

Jlabopamopnwiii onvim. ['opeHue cBeun.

Ipaxmuueckas paboma. I'opeHue cmeceit Oyrana ¢ BO3AyXOM.

AJkenbl. OOmas XapakTepuUCTHKa HENpeeNbHbIX coenauHeHuid. [‘omonoruueckuid psj,
obmras ¢popmysa 1 HOMEHKIIATypa aakeHOB. Mi3omMepus alKeHOB: YIIIepOTHOTO CKelleTa, MOJ0KEHHS
KpaTHOM CBS3M, NPOCTPAHCTBEHHAS (YuUC-MpauHc-momeusst), MEXKKIAcCoBasi. OIJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIbl OTWieHa. Sp2-rudpuausanus opOuTaneil aTomMoB
yriaepoja. S-u M-CBSI3U B aJKeHaX, Pa3Inyie B X MPOYHOCTU. AJUTHIILHOE U BUHUJIBHOE IOJIOKEHUE
aTOMOB BOJIOPOJA.

[Tonmyuenue ankeHOB (neruaparanuss W JETHIPUPOBAHUE) U MOOOYHBIE peaKIuH,
INpOTEKaloIue MpU 3TOM. XHUMHUECKHME CBOICTBa alKeHOB. Peakuuu pagukaJbHOTO U
ANIEKTPO(UIBHOTO TPUCOEAUHEHUS, OKUCIEHUS JIBOMHOM CBS3M, PAJAMKAIBHOTO 3aMeEIleHUs
aJUTMIIBHOTO BoJopoja. IlpaBuno MapkoBHUKOBaA, €ro 3NeKTpoHHOE oOocHOoBaHHE. KoHKypeHIHs
MEX]ly peareHTOM U PacTBOPUTEIEM MPHU MPUCOECTUHEHNH.

Peakius nmonmumepuszanuu. [lomumep n MoHOMep. DieMeHTapHOe 3BeHO. PanukanbHas u
MoHHas mnonuMmepusanus. CreneHb MNOJUMEpHU3alMM U €€ BIMSHHE Ha CBOMCTBa MOJIMMEpA.
[TonuaTHIIEH U TOTUIPONHIIEH KaK KPYMTHOTOHHAKHBIE MPOTYKTH XUMUYECKOTO MPOU3BOJICTBA.



Jlabopamopuwiii oneim. [lonumepusarus cTupona.

Hukaoankansl. CTpoeHue MOJEKYN LUKIoamKaHoB. OOmas ¢opMmylia W HOMEHKIATypa
LUKJIOAJIKAHOB. W3omepust  LMKJIOQIKAHOB: YIIEPOIHOTO CKelleTa,  MEXKKJIaccoBas,
MPOCTPAHCTBEHHAS (Yuc-mpauc-usomepuu). Cnerudrka CBOWCTB LUKIOATKAHOB C  MaJlbiM
pa3MepoM LKKIIA. Peakiiuu nNpucoeInHEHUs U paJuKaibHOro 3amelieHus. CX0ICTBO LIMKIIOAIKAHOB
C aJIKAHaMHU U aJIKCHAMH.

Adaxanuensl. Kinaccuukanys aakaJaueHOB 10 B3aMMHOMY PACIOJIOKEHHIO KPAaTHBIX CBS3EH
B MOJIEKYJIE: COMNpPsDKEHHBIC, KyMYJIMPOBaHHBIE W HW30JIMpPOBaHHBIE aueHbl. OOmas ¢opmyia,
HOMEHKJIaTypa ¥ u3oMepus ankaaueHoB. dusnueckue cBoiicTBa aykaaueHoB. CXOJICTBO CBOWCTB
QJIKEHOB M ayikaJueHoB. OCOOEHHOCTU UIEKTPOHHOIO U MPOCTPAHCTBEHHOI'O CTPOEHUS U CBOMCTB
conpspk€HHBIX  ankagueHoB (1,4-mpucoenuuenne). Bximag C. B. JlebegeBa B mosyueHue
CUHTETUYECKOTO KayyyKa.

AJIKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl alleTUJIeHa. Sp-
rubpuausaius opOuTaieii atomoB yriepoaa. [omosoruueckuit psan, obmas Qopmyna u
HOMEHKJIAaTypa alKWHOB. M3omepusi: yriepogHoro ckenera, TOJOXKEHUs KpaTHOM CBS3H,
MexKiaccoBas. @U3nyecKue CBOMCTBA aIKUHOB.

XUMUYECKUE CBOMCTBA AIKWHOB: PEaKIMK MPUCOCIUHEHUS, B TOM uKcie peakuusa Kydeposa
KaK yCTapeBIINH CIIOCOO MOJTYYEeHUs allbJIeTUI0B U KeTOHOB. KHCIOTHBIE CBOMICTBA TEPMUHAIBHOTO
BOJIOPOJA.

Ilpakxmuueckasa paboma. IlomydeHnue u peakiuu areTHIeHa.

MeToasl 37€MEHTHOTO aHajau3a OPraHMYECKOro BEIIECTBA. Y CTAHOBJIIEHHE MOJIEKYJISIPHOU
(dbopMyInbl BElIECTBA: MO aTOMHBIM COOTHOILIEHHUSIM JJIEMEHTOB B HEM; IO MAacCOBBIM JOJSM
3JIEMEHTOB; MO MPOYKTaM €ro CrOpaHHusl.

HenpenenbHble yrieBoaopoasl B NpoMbinlLieHHOCTH. [IpuMenenue ankenos. [lomyuenue
MOJMMEPOB:  MOJUATWICHA, MOJMUIPONWIEHa, MNoAuBMHUIXIopuaa. Ilomydyenue aneroHa,
aKpWJIOHUTpUJIA, MPONUICHOKCH A, METUI-OyTuiioBoro 3¢upa. TexHomorndyeckue npoOiIeMbl ITHX
nporeccoB. llomydyeHne alKeHOB, AJIKMHOB W aJIKaJUEHOB W3 NPUPOJHOTO ChIpbs. [IpuunHbI
CHW)KEHUS UCIOJIb30BaHUs aleTwieHa. [lepcrnekTuBbl MCIOJIb30BaHUS ALlETHIICHA Ui MOJIy4EeHHS
MTOJIMMEPOB.

Tema 4. Kucsiopoacoaep:kamue opranndeckue coeJuHeHUst

Couprsl. Knaccudukanuss u HOMEHKIaTypa cnupToB. ['oMosoruueckuid psin u oOuias
dbopMyna mpeaenbHbIX OJHOATOMHBIX CNUPTOB. llepBHuUHBIE, BTOPUYHBIC, TPETUYHBIE CIIHUPTHI.
W3omepuss u ¢usnueckue CcBOICTBa MNpeAenbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHas cBsi3b
MEXy MOJIEKyJIaMU U €€ BIUSHHUE Ha (PU3HUecKre CBOMCTBAa cUPTOB. PUZHONIOTHMYECKOE IeHCTBUE
METaHOJIa U 3TaHOJIa Ha OpPraHM3M 4YelloBeKa. BpenHble MpHUBBIYKKA M (DAKTOPHI, paspyllarolue
310POBBE.

XUMUYECKHE CBOMCTBA CIIUPTOB: FOpPEHHE, KUCIOTHBIE CBOWCTBA, 3aMelieHue rpynmnsl — OH
(B TOM umucie Kak CHoco0 TOJNydyeHUs TrajloreHallkaHOB), BHYTPHU- M MEXKMOJICKYIIpHas
neruaparanuss  (Kak  crmoco® TMOJNydeHUsT alIKeHOB M MPOCTBIX 3(QHUPOB), OKUCIICHHE.
Koukypupyroniue peakuuu npu oTiersieHuH. [IpoGieMbl moiydeHus anbAerujoB OKUCICHUEM
CIIUPTOB.

MHoOroaroMHbele  CIUPTHI, WX HOMEHKIaTypa. CXOICTBO M  pa3auyusi  CBOWCTB
OJIHOATOMHBIX U MHOTOAQTOMHBIX  CIHPTOB. CpoiicTBa  CcnHpPTOB,  OOYCIOBEHHBIE
COCETHUMHU TUJIOKCOTPYIIaMH: BS3KOCTh, KOMILIEKCOOOpa3oBaHHeE.

OTUNICHIJIMKOJIb U TJIUUEPUH KaK MPEICTABUTENM MNPEAETbHBIX MHOTOATOMHBIX CHUPTOB.
KauecTtBeHHass peakuuss Ha MHOTOATOMHBIE CHUPTBI M €€ TNPUMEHEHHUE [UIsl Paclo3HaBaHUS
TJIMIEPUHA B COCTaBE KOCMETHYECKUX CPE/CTB.

Lemoncmpayuonnwviii onvim. Peakuus CIUpTOB C HATPUEM.

Jlabopamopnvie onwvimwi. I'openune cnupto. Ilomydenue Opomankana. BzaumoneiictBue
cnupra ¢ KuaciaoTo. OkwuciieHne cnupToB. Bs3kocTs cnupToB. PacTBopUMOCTh CHUPTOB.



OOpa3oBaHne KOMIUJIEKCHOTO COEIMHEHHsT MHOTOAaTOMHOTO chnupra ¢ Meaplo. Jlermaparanus
CIIUPTOB.

Ipakmuuecxue pabomusi. [lonyueHne UMKIOTEKCEHA W3 MUKIOTekcaHona. [lomydeHue
AUITMHOBOM KHUCIIOTHI.

Pacuémmuvie 3a0auu Ha HaxX0XJIEHHE MAacCOBOM (0OBEMHOM) TOJIM BBIXO/1a IIPOIYKTA PEAKLIUH.

Adabaeruabl U KeToHbl. Knaccudpukanus anpreruzioB U ketoHoB. CTpoeHHE NpeebHBIX
QIBJICTHOB.  ODJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE  CTPOEHHE  KapOOHWIBHOW  TPYIIIHI.
I'omonoruueckui pan, obmas ¢opmynaa, HOMEHKIATYpa U U30MEpPUs IPENENbHBIX albJErUI0B.
@u3MYeCKUe CBOMCTBA NPEACIIBHBIX aJbJIETMJ0B U KETOHOB. DU3HOJOTHYECKOE JEHCTBUE
aIIbJIETUI0B. XMMHUYECKHE CBOMCTBA KapOOHMIIBHBIX COCAMHEHUN: HYKJICO(PHUIbHOE IPUCOCTMHEHNE
0 KapOOHWJILHOUM TpyIIe, TUAPUPOBAHUE, MPUCOCIUHEHUE K eHOJbHOU (opme. OcoOeHHOCTH
CBOWCTB aNbJEeTUIOB: OKUCIeHHe. KauecTBeHHbIE peaknuy Ha KapOOHUIIBHYIO TPYIITY: PEaKIIHs
cepeOpsHOro 3epKaia, B3aumojieiicteue ¢ ruapokcuaom meau(1l).

Jlemoncmpayuonnsiii onvim. Peaxkius 6pomMa ¢ alieToHOM.

Jlabopamopuvie onvimel. HykiieopunbHoe TNpHUCOEAMHEHHE K  ajbaeryaaMm. Peakuus
cepebpsHoro 3epkaia. Boccranosnenue rugpokcua meau(1l).

KapGonoBbie kucaorbl. Knaccupukanus 1 HoMeHKIaTypa KapOOHOBBIX KucioT. CTpoeHue
Mpe/iebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOM IPyMIIbI.

IN'omonoruueckwnii psa, oomas Gopmyna u GU3HMUECKHe CBONCTBA MPEACITBHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOMCTBA MpPEJENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT
(peakuuu ¢ MeTajslaMd, OCHOBHBIMH OKCHJAMM, OCHOBAaHUSIMH U COJISIMH) KaK IOJTBEPXKJICHUE
CXOJCTBAa C HEOpPraHMYECKUMH KucJIoTaMu. Peaknus ostepudukanuu, e€ o00paTUMOCTb.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB MypaBbMHOW KHCIIOTHI. BhIcine npesenbHble U HeTlpeaeabHbIe
KapOOHOBBIC KUCIIOTHI.

Ipaxmuueckasa paboma. Peakuus srepudukanum.

Caoxnble 3¢upbl. CTpoeHHE 1 HOMEHKJIATYpa CJIOXHBIX 3()UPOB, MEKKIACCOBAST H30MEPHS
Cc KapOOHOBBIMH KucioTamMH. CrocoObl MOMydeHUs CIOXKHBIX 3(upoB. IIprMeHeHue Cl0KHBIX
3(UpOB B MUIIEBON U TapPIOMEPHOI MPOMBIILICHHOCTH.

Kupsl. Ctpoenue xupoB. PacTuTenbHble M KMBOTHBIE KHUPBI, UX cOcTaB. PuU3NYECKHE
CBONCTBA XUpPOB. buosornueckass posb XUpOB. XMUMHUYECKUE CBOMCTBA KUPOB: TUAPUPOBAHUE,
okucieHnue. ['maponns (OMBUICHHE) >XHUPOB KaK CHOCOO MPOMBIIUICHHOTO TMOJIyY€HHUs CoJel
BBICHIMX KapOOHOBBIX KHCIOT. [IpuMeHenue upoB. MbLII Kak COJIM BBICIIUX KAPOOHOBBIX KUCIOT.
Morolue cBOMCTBA MbLIA.

Ilpakmuueckas paboma. CBOMCTBA KUPOB.

Kuciaopoacoaep:kamme OpPraHMYecKue  COeJIMHEeHHUs B NPOMBILICHHOCTH U
obITy. [Ipou3BoacTBO M mepepaboTka MeTaHOJA, alleToHa, dTaHoNa, (popmanbpieruga, yKCyCHOM
kucnotel. [IpousBoacTBO monmdTHIEHTEepedTanaTa. lcmonb30BaHHE — KUCIOPOCOIEPKALINX
coenuHeHuH B ObITy. POJb raviiepuHa B MPOMBIIIUIEHHOCTH KaK OTXOJa MPOU3BOJICTBA MbLIA.

Tema 5. ApomaTuyeckue coequHeHus (ApeHbl)

benzon. Ucropust otkpeitusa. @Dopmyna Kekyne. ['omonmorm Oenszona. WM3omepuss u
HOMEHKJIaTypa 3aMecTUTeNeil B O€H30IbHOM KoJiblie. Opmo-, Mema-u «apa-nonoxeHus. OTnudue
XMUMHYECKUX CBOMCTB OEH30J1a OT CBOMCTB alIKEHOB.

Peakuuu GpoMupoBaHus, TUIPUPOBAHKS U HUTPOBAHUS OEH30J1a, OKHCIEHUS OOKOBBIX IETEH.

DNEeKTPOHHOE CTPOCHHE MOJIEKYNBI OeH30J1a U apoMaTHYHOCTh. ComnpshkEHHAST TT-CUCTEMa B
MoJiekyae Oenzona. benzonpHOe konbuo. Ilpumepsl Opyrux apoMaTHUYECKUX COEIMHEHMH.
Apomatuyeckue yrieBoAopo bl (apeHbl) KaK yriieBOI0OPO/Ibl, coJepkKanue OEH30JbHOE KOJIbIIO.

Peakiun 3amenieHuss B O€H30JIbHOM KoJiblle. MeXaHM3M 3JE€KTPO(QUIBLHOIO 3aMeleHMS.
Bnusinue 3amecTuTeneil Ha CKOPOCTh M OPUEHTALMIO AEKTPOdUiIbHOTO 3amereHus. Opmo-napa-
opuenmanmol (AKTUBHPYIOIIUE  3aMECTUTEIM) W METa-OPHEHTAaHThl  (J€3aKTUBUPYIOIINE
3aMECTUTEIIHN ).



Jlabopamopnvie onvimul. CpaBHEHHE B3aMMOJCHCTBHUS OCH30J1a U LIUKIOTEKCeHa ¢ OPOMOM.
Oxucnenne OeH3oma. Peaknus OeH3oma ¢ a3oTHOM kucinotoil. CpaBHEHHE peakuuidi OeH3071a,
TOJIyoJa, TUMOJIa (WK )eHOJIa) U OCH30MHON KUCIOTHI ¢ OPOMOM U a30THOM KUCIIOTOH.

®eHoJIbBI U apoMaTH4YeckHe CcHUPTHL. MHOroaromusie ¢(enonsl. [lomyuenue Qenomna.
ComnpsokeHrne HENoAeNEHHOW Mapbl KHCIOpoJa ¢ OCH30JbHBIM KOJBIIOM. KucinoTHble cBocTBa
deHona u 3nekTpodIbHOE 3aMelICHHE B OCH30JLHOM KoJyblle. DEHONAT-HOH KaK JIMTaH].
[Ipumenenue penosna. CxoaCTBO apOMATUUYECKUX CIIUPTOB € IPEACIIbHBIMHU.

IIpakmuyeckasn paboma. BnusiHue apOMaTHYHOCTH HAa CBOMCTBA COEAMHEHHIA.

Tema 6. Opranuveckue coelMHEHHUs Pa3HbIX KJIAaCCOB

I'anorenankanbl. HoMeHknaTypa W TOJiydeHHE TalloreHAIKaHOB. HykineodubHOE U
pajuKalbHOE 3aMEUIeHHE, OTILEIUIEHHE TaJoreHoBOoJoposa. KOHKypeHIMs OTLIEIUIEHUS W
3aMellEeHus], YCIOBUSI MPOTEKaHMsI peakluu B Ty WM Apyryio cropony. [IpaBuio 3aiinesa. Peakius
Bropua. Peakius Pepopmarckoro. Ilonydenne peaktuBa ['punbspa. [Ipumenenne rajgoreHaakaHoB
KaK LEHHBIX [POMEXYTOYHBIX MPOAYKTOB s TOJy4eHHs JpYrux (QyHKIHOHAIBbHBIX
Npou3BOJHBIX. [IpoTHBOpeuns UX MNPUMEHEHHUsS NPUHLIMIIAM <3el€HON Xumum». OpeoHsl,
MOJINBUHUIIXJIOPU, OJUTETPA(PTOPITUIIEH.

MeTtanjooprannyeckue COC/IMHEHUSI: S-COEeIMHEHUS u [-KOMILJIEKCBI.
MertaninoopraHudeckie S-COeIMHEHUS KaK dJIEeKTpopMiIbl M Kak ocHoBaHMs. DeppolieH. -
KOMIUJIEKChl Kak Kartanu3aTopbl. [lomydenue OeH3ona M3 aleTuiieHa Ha HUKEJIbOPTaHMYEeCKHUX
katanuzaropax. Karanuzarop [lurnepa—Harra.

Amunbl. Knaccudukanus aMUHOB 10 THIY VYIJEBOJOPOJHOTO paJuKalia W YHUCITY
aMUHOTPYII B MOJIEKyJie. DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE IMpeAeIbHBIX aMHHOB.
@u3nyecKkue CBOMCTBA AaMHUHOB. AMHUHBI KaK OPraHMYECKHE OCHOBAHMS: PEAKIUU C BOJOW,
kucnotamu. KommiekcoobpazoBaHue ¢ yuacTHEM aMHHOB.

AHUIMH Kak MpeACTaBUTEIb apOMaTH4YECKUX AaMUHOB. CTpoeHHE MOJIEKYJbl AHWIMHA.
[IpuunHbl ocnabieHuss OCHOBHBIX CBOWCTB Y aHWJIMHA B CPABHEHHM C aMHUHAMU IPEJEIbHOTO Psija.
XWMHUYECKHUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OPOMHOM BOJOH, OKHCIICHHE.
[lonyyeHne amMuHOB QIKWIMPOBAHMEM aMMHaka M BOCCTAHOBIIEHHEM HUTPONPOU3BOIHBIX
YIJIEBOJOPOI0B. Peakiins 3uHuHA.

Oprannyeckue coeJMHEHUs a30Ta B NPOMBILLIEHHOCTH. [[poMBbIIUIEHHOE TOJydEeHHE
aHuiuHa. CuHHTE3bl KpacuTeled W IOJIMypETaHOB HAa OCHOBE aHWIMHA. AKPWIOBOE BOJIOKHO.
[Tonnamuapl (KampoH, HEIJIOH, KeBJap), MyTH WX CUHTe3a. Peakius monukoHJAeHcalMu U €&
TEXHOJIOTHYECKHE TPYTHOCTU. AHHOHOOOMEHHbBIE CMOJIbI, YJIaBIIMBAHUE YIIIEKUCIIOTO rasa.

Jlabopamopuvie onvimul. OCHSIBHBIE CBOWCTBA aMUHOB. CpaBHEHHE OCHOBHOCTH aHWJIMHA U
ammuaka. KommiekcooOpa3oBaHue ¢ y4acTHEM aMUHOB.

Ipaxmuueckasa paboma. Ilonydenue u ucciaenoBaHNEe AaHUITUHOBBIX KPACUTENCH.

Tema 6. XuMusi ;Kku3Hu

3epkajbHasi  u3oMepusi. OnpeneneHue  3epKalbHbBIX ~ M30MEPOB  (SHAHTHOMEPOB).
XUpanbHOCTh MOJIEKYJ, €€ yCI0BUA. PaznuyeHne onTHYeCKMX U30MEPOB 0 BPAILEHUIO TIOCKOCTH
nojspusauuu ceera. PopMa KpPUCTAUIOB 3€pKalbHBIX H30MepoB. llposBienue paznuuus
XUMUYECKUX CBOMCTB 3€pPKAJIBbHBIX HU30MEPOB B XUPAIBHOM OKPYKEHUHU. XHUPAJbHOCTh KUBBIX
OpraHU3MOB.

Jlabopamopnvie onvimul. U3roToBIIeHHE MOJENEH MOJEKYJl MOJOYHOM KUCIOThI. Bpamienue
ONTUYECKUMHU HM30MEpPaMU IUIOCKOCTH NOJISpU3alMU CBETAa. PasneneHne KpUCTAUIOB BHHHOMN
KHCJIOTHI IO (hopMme.

YraeBoabl. Knaccupukanuss yrieBoJoB: MOHOCAaXapHJibl, JUCAXapHJibl, IOJIMCAXapUibl;
TPHO3BI, TETPO3bI, IEHTO3bI, 'eKCcO3bl. DU3NUECKNE CBOMCTBA U HAXO0K/IEHUE YIJIEBOJOB B IIPUPOJIE.
I'moko3a kak anpaerupocnupt. Popmynsl Dumepa U LHUKIMYECKHE (OPMYIBI  YIIIEBOOB.
N3omepsl rmoko3bl. [lomydeHue r1iroko3bl. XMMHUYECKHE CBOMCTBA TJIIOKO3BI: AlMJIMPOBAHME,
AJIKUJIMPOBAHKE, CIIUPTOBOE M MOJIOYHOKHUCIIOE Opo’KeHHe. DKCIEepHUMEHTAJIbHBIE J0Ka3aTeIbCTBA



HaJIM4uus  aNbACTUAHOM W CHUPTOBBIX Ipynn B Iitoko3e. IIpuMeHeHue  IIIIOKO3BI
Pubo3aunne3okcuprdosa.

Onurocaxapunel. Caxaposa. Baxkueimue mucaxapuibl (caxaposa, 1akmo3a, Maibmo3sa), ux
cTpoeHue u (pusmdeckue cBoUcCTBA. [MAPONU3 caxaposbl, 1akmo3wsl, MATBTO3bI. [IpOMEBIIIIIEHHOE
IIOJIy4Y€HHUE caxapa.

Kpaxman u nemnono3a kak OMOJOrMYECKHE MOJMMEPbl. XMMHUECKHE CBOMCTBA Kpaxmaia
(ruoponus, KayecTBEHHas peakius ¢ MOJOM Ha Kpaxmaa U €€ NpUMEHEHHUE Juisi 0OHapyKeHUs
KpaxMaja B NpPOAYKTaxX NMHUTAaHHSA). XUMHUYECKUE CBOMCTBA LEJUIIOJIO3bI: TUMAPOJIU3, 00pa3oBaHue
CIIOKHBIX 3¢upoB. [lpuMeHenne u Ouonormueckas poib yrieBoaoB. OKHCIIEHHE YTIEBOJIOB —
WCTOYHMK SHEPTUH JUIS KUBBIX OpraHu3MoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe
alleTaTHOT'O BOJIOKHA.

Jlabopamopnvie onvimei. B3aumoneiictBue rimoko3bl ¢ ruapokcuaoM menu(1l). Peaxius
IIOKO3bl ¢ okcugoMm cepebpa(l). BzaummopelicTBue caxapo3bl € THAPOKCHUIOM  KabIIHSL.
[IpuroToBiieHne KpaxMajlbHOTO Kieiicrepa W B3auMOJEWCTBHE Kpaxmana ¢ HoJaoM. ['uiaponus
KpaxMmasia.

AMHHOKHMCT0TBI. CTpOeHHE MOJIEKYI 1 HOMEHKJIaTypa aMMHOKHCIIOT. ['oMosiornyeckuit psiz,
n3oMepHs 1 PU3NYECKUE CBOMCTBA MPENEIbHBIX AMHUHOKHUCIOT. AMUHOKHUCIOTHI KaK aM(pOTepHbIe
opranuueckue coeauHeHus. LButrep-uonsl. Peakuuu aMuHO- U KapOOKCHUJIBHBIX TPYII
aMUHOKHCIIOT. buonormyeckoe 3HaueHue o-amMuHOKUCHOT. CuHTe3 nentuaoB. [lomyuenue u
MIPUMEHEHHE aMUHOKHUCIIOT.

Bbeaku. [lentuanas cBsizb. benku kak mpuponnsie Ouomnomumepbl. CocTaB U CTpOeHHE
oenkoB. CrtpykTypa Mojekyinbl Oenka. OCHOBHBIE aMHWHOKHUCIOTBI, OOpasyronue OenKu.
XUMUYECKHE CBOMCTBa OEIKOB: THAPOJIU3, JE€HATypallus, KaueCTBEHHbIE (LIBETHBIC) pEaKIUu Ha
6enku. JlocTHKEHHSI B U3YYEHUU CTPOCHHUS U CUHTE3a OEJIKOB.

Jlabopamopmnwiii onvim. 1|BeTHBIC peakiiuy Ha OEJIKH.

A3oTcoaep:kamye rerepouukJandeckue coeauHeHus. [luppon M nupuauH: 3IEKTPOHHOE
CTPOEHHE, ApOMATHUYECKUH XapaKTep, pa3jiuyus B IMPOSIBICHUM OCHOBHBIX CBOMCTB. [lypun u
MUPUMUINH.

HyxnennoBble KUCTOTHI: cocTaB U cTpoeHue. CtpoeHne HykieoTua0B. CocTaB HYyKJIE€MHOBBIX
kucioT (JIHK, PHK). Pois HyKJIIEeMHOBBIX KHCIIOT B )KH3HEIEATEILHOCTH OPraHU3MOB.

Metabonmu3m. @epMeHT u cyoctpaT. [IpuHIMI KOMIUIEMEHTapHOCTH B paboTe (epMeHTa.
I'opmonsl. Helipomeauatopsl.

Tema 7. IloamMepbl

Knaccudukanuss mnomumepoB. OCHOBHBIE CIIOCOOBI TMOJYYEHHS BBICOKOMOJEKYISPHBIX
COEIMHEHUI: peakluu NOJUMEpPU3ali U NOoJUKOHAeHcaui. CTpoeHHe U CTPYKTYypa MOJIUMEPOB.
3aBUCUMOCTH CBOMCTB MOJUMEPOB OT CTPOCHHUS MOJIEKYJ. TepMOIIacTUYHbIe U TEPMOPEAKTUBHbBIC
nonuMepsl. Konaencanuonnsie noauMepsl. [leHomnacTol.

Kayuyku. Bynkanuzanus kayuyka. Pesuna. Crepeoperynsipuble Kayuyku. ComosimMmepsl.
MHuoroo0pa3ue BUIOB CHHTETHYECKHX KaydyKOB, MX CBONCTBa M mpumeHenue. Knaccuduxarms
BOJIOKOH. CuHTeTHuYeckue BoJOkHA. [lommddupHble W MONMaMUIHBIE BOJIOKHA, UX CTPOCHHE,
cBoiicTBa. [IpakTiieckoe nCHoIb30BaHNE BOJIOKOH.

[lepcriekTHBBI pa3BUTHUS MOJIUMEPHBIX MaTepuanoB. ComoiuMepsl, YCOBEPIIEHCTBOBAHUE
TexHoJioruil. HurieBble nosmmepsl: CHHTETHYECKUE TUIEHKU (M30JIALUS 711 IPOBOIOB, MEMOpaHbI
JUIi  ONPECHEHUs BOAbI), 3allMTHbIe IUIEHKHU. [IpoBojsdiive OpraHUYECKHE IOJUMEPBI.
KommnosutHsle Matepuansl. IlepcrieKTHBBI MCHOIB30BaHUS KOMIIO3UTHBIX MarepuanoB. Hosbie
TEXHOJIOTUH JaJbHENILIEro COBEPIICHCTBOBAHUS MTOJIMMEPHBIX MATEPHAIIOB.

Tema 8. IIpakTnyeckne aceKTbl XHMHH

OcHoBbl mumieBo xumuu. KanopuitHocTs mnumuu. benku, >XKUpbl M YrieBOAbl Kak
nuTaTeNbHbIe BenlecTBa. XpaHeHue nuuy. [Iporeccel, mpoTekaronue npu TepMuIeckoit 00padboTke
nuiy. Butamunsl. Koncepsantsl. [Iumessie 1o0aBku. PannonansHoe nuTaHue.

Ilpakmuueckasn paboma. Kpaxmain B MUIIEBBIX TPOAYKTAX.
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OTtaenbl KeTyJOUYHO-KUILIEYHOTO TpaKTa M MPOXOSAIIME B HUX XHMHUYECKHE MPOIECCHI.
AmMuiaza, manbTasa, Jakras3a, INElNCUH, TPUIICHH, Jinna3bl. BopoTHas cucrema. Posib 1eueHu B
nuiieBapeHun. PanmoHanbHOe MUTaHUE.

SnoButhie BemiecTBa. JlerampHas n03a. MexaHuU3MBl JEMCTBUS S10B. Poib IedeHH B
00e3Bpe)KMBaHUM TOKCHYHBIX BemiecTB. Jleuenne otpaBnenuid. IlpaBmia OezomacHoil paboThl ¢
€IKMMH, TOPIOYUMU ¥ TOKCUIHBIMU BEIIECTBAMHU, CPEACTBAMH OBITOBON XUMUHU.

JlekapctBa. [loGouHBIC NEHCTBUS JICKApPCTBEHHBIX BeEMIECTB. Pa3paboTka W BHEApEHUE
nekapctB. [Ipobiaempl, CBA3aHHBIE ¢ OECKOHTPOJIBHBIM MPUMEHEHHEM JIEKAPCTBEHHBIX MTPETIapaTOB.

[ToBepXHOCTHO-aKTHUBHBIE BellecTBA. Momwlue W 4YucTAmuMe cpenacrsa. l[loBepxHOCTHOE
HaTSHDKCHHE. DMYJIBrupoBaHue )UpoB. Kiaccudukaiiys moBepxXHOCTHO -aKTUBHBIX BemecTB. CocTas
MOIOIIUX CPEACTB. BinsiHue sECTKOCTU BOJbI HA CBOMCTBA MOIOIIUX CPEJICTB.

11 kaace

Tema 1. CTpoeHue BemecTBa

HUctopust pa3BuTus MPENCTABICHUA O CTPOEHUM aroMa. ATOMBI KakK YacTHIbI, HE
M3MEHSIOIMECS B XUMUYECKUX peakuusax. OTKpeITHE paguoakTUBHOCTU. Monenu atoma TomcoHa,
Haraoku, Peseppopna m bopa. lyanusm snexkrpona. YpaHenue Ilpénunrepa kak Oaza mmis
COBPEMEHHBIX MOJIEJIel CTPOEHUS aToMa.

XUMUYECKHE 3JIEMEHTHI, HyKINbl, N30TOMbl. CTpOoeHHE aTOMHOTrO sAapa. ATOMHBIM HOMeEp.
Maccosoe uncio. M3oTomnsl.

[IpumeHneHnue oTAEIBHBIX U30TOTIOB U ITpoOiieMa uX pas3zeneHus. MeueHble aTOMBI.

Macca u sHeprusi B XMMHUYECKUX U SJIEPHBIX MpoIieccax. 3aKOH COXpAaHEHUS MaccChl. 3aKOH
coxpaHeHus sHepruu. Jledext macchl.

[Tepuonnueckuii 3axkoH. DU3NYECKUUA CMBICT TEPUOIUYECKOr0 3akoHa. Pacmpenenenue
JJIEKTPOHOB B aTOMax »3JEMEHTOB MaJbIX IEPUOJOB. JJEKTPOHHBIE YPOBHM M TIOJYpOBHH.
OpOurtans. KBanToBble uymcia. PacmpeneneHune SIEKTPOHOB IO JHEPrETHYECKUM YPOBHSAM U
IIOAYPOBHSIM B COOTBETCTBMM C TPUHLWIIOM HAaWMEHbBIIEW SHEPruu, NpaBWIOM XyHIa U
npuHiunoM [laymu. DnekrpoHHas KOHPUTypanus aToma.

OCOOEHHOCTH CTPOCHHUS SHEPTETUUECKUX YPOBHEH aTOMOB (-3]IEMEHTOB.

[lonoxxeHne B NEPUOJUYECKOW CHCTEME JIAHTAHOWJOB, AKTHMHOUJIOB W HCKYCCTBEHHO
MOJYYEHHBIX 3JeMeHTOB. Kiaccudukaius XUMHYECKUX dJIeMEeHTOB (S -, p-, d-, f-onemenTsr).
Hcnonp30BaHne peKko3eMeNbHbBIX 3JIEMEHTOB. OTKPBITHE HOBBIX XUMHUYECKHUX HJIEMEHTOB.

OOpa3zoBaHue XUMHUYECKOW CBSI3U. BalleHTHbIE AIIEKTPOHBI. OIEKTPOHHAs MPUPOIA
xuMHuueckon cBsizu. OOpa3oBaHHe KOBajJeHTHOM cBsizu. OCHOBHOE M BO30YKIEHHOE COCTOSHUS
atoma. WMoHHasg cBA3b. [IpuuMHBI M 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH MO MEPUOIaM U IPYIIaM.

®opma Monekyda. Teopus OTTalKUBaHUS DIEKTPOHHBIX Tap BaJEHTHBIX OpOHTameil.
I'uOpunuzauust aromublx opOutaneid. Ilpenckazanue GOpMbI  MOJEKYAbl €  MOMOIIBIO
MIpEJICTaBICHUI 0 THOpUIN3aluU OpOUTasIeH.

MexMonexkysipHble B3auMoAeUucTBUS. OpUEHTALIMOHHOE U AUCIIEPCUOHHOE B3aUMO/IEH CTBHUE.
Bnusinue crpyktypsl u  (QOpMBI MOJEKYd Ha CHIY MEXMOJIEKYISIPHBIX B3aUMOJICHCTBUH.
Bonoponnas cBsa3b. BrusHue MeXMOJEKYISPHBIX B3aUMOJICHCTBUN Ha (QHU3MYECKHE CBONCTBA
BEILIECTB.

Kpucrannuueckue u amopdHble BemecTBa. THUMBl KPUCTATUIMYECKUX PEHMIETOK (aTOMHas,
MOJIEKYJISIpHAsi, WOHHAs, MeTajuinueckas). Mertaminueckas CBs3b. 3aBUCHUMOCTb (PHU3UYECKHUX
CBOJCTB BeIlleCTBA OT TUMNA KpUCTaNINYecKoi peméTku. [IpuunHael MHOTOOOpa3us BEIIECTB.

CoenuHeHus mnepeMeHHOro cocraBa (Oeprosummasl). IIpUyMHBI HECTEXMOMETPUYHOCTH:
BaKaHCHUH, U30MOp(hU3M, BHEpEeHE aTOMOB U Mojiekyi. Knarpatsl. [IpuMmenenue 6epTominaos.

Lemoncmpayuonnwviii onvim. CeKTp UCIyCKaHUS BOAOPOJA.

IIpakmuyeckue pabomsi. I3yueHne criekTpoB ra3oB. Pacrno3HaBaHue coeTMHEHUH ¢ pa3HOM
KPUCTAJUIMYECKOM PEIIETKOM.
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Tema 2. PacTBopbI M JUCHIEPCHBIE CHCTEMbI

Hucnepcubie cucrembl. Kosumomaneie cucrtemsl. VMcTuHHBIE pacTBOpbl. PacTBopeHue Kak
(U3NKO-XUMHYECKHI MTpoIiecce.

CriocoObl BBIpaKEHHS KOHIICHTPALMU PAaCTBOPOB: MaccoBasi JI0JIsi PAaCTBOPEHHOTO BEIIECTBA,
MOJISIpHAs. ¥ MOJISUIbHAsE KOHLEHTPALUK.

IIpakmuyeckue pabomul. IIpuroToBieHne pactBopa C 3aJaHHOW MOJIIPHON KOHILIEHTpAIHEH.
Omnpenenenre KOHIEHTPALMHU BEIIECTBA [0 €ro OKpacKe (KOJOPUMETPUUECKUM METOJIOM).

Tema 3. JHepreTuka XuMH4YecKOl peakuu

Tepmoxumuyeckue ypaBHeHus. TernoBoil addekr peakuuu. Terutora oOpa3oBaHus. 3aKOH
I'ecca. Pacuér temmoBoro s dexra peakiiuu o JaHHBIM O TEIUIOTaX 00pa3oBaHUsI.

Xumuyeckass TepMmoauHamuka. [IpeackasaHue BO3MOXKHOCTH —Ipoliecca Kak —3ajada
TepMoJuHaMUKU. TepMoauHamuueckas cucrema. KoHTposibHas MOBEpXHOCTb. PacuimpenHas
cucrema. OTKPBITbIE U 3aKPbIThIE CUCTEMBI. T epMOJMHAMHYECKHE TapAMETPhI U MTPOLIECCHI.

OHeprus B TepMOJAMHAMUYECKUX TMpolieccax. llepBblii 3akoH TepMoauHAMUKU. TemioBoe
paBHOBecHe. BHyTpeHHsst sHeprus. Pabota TepMoiMHaMUYeCKOM cUCTEMbl. DHEpreTHKa pa3pblBa 1
00pa3zoBaHus CBA3EH.

Onranbnus. M30xopHble 1 1300apHbIE MPOLIECCHI, pa3Inuue B UX TerIoBoM 3¢ dekre. Pacuér
M3MEHEHHUs SHTAJIBINU B Iiponiecce. OneHKa 3HaKa N3MEHEHUs] SHTAIIBIINU.

OHTpOMNUS U BTOPOH 3aKOH TEPMOJUHAMHKHU. DHTPONUS TBEPIBIX, KUJIKUX U T'a3000pa3HbIX
BemecTB. MI3MeHeHne SHTPOIMY B Pa3HBIX MPOIIECCAX U OLICHKA €€ 3HaKa.

HanpaBienne XWMHUYECKHX MPOLIECCOB B OTKPBITBIX cHUCTEMax. TepMOJAMHaMUYECKUE
noTeHuMansl. OHepruss [ub6ca. Oueprus ['enbmrosbia. VYcioBuss NpOTEKaHHs H300apHO-
M30TEPMHUUECKUX U HU30XOPHO-U30TEPMUUYECKUX MTPOLIECCOB.

DHepreTuyeckre MpoOieMbl YeloBeYecTBa. XUMHS U JHepreruka. Bo3oOHoBisiemble U
HEBO30OHOBJISIEMbIE HMCTOYHUKH JHEPru. DPPEeKTUBHOCTH MepepaboTku sHeprun. [Imiockl u
MUHYCHI fJlepHON sHepreTuku. [Ipobiema HepaBHOMEPHOCTH BBIPAOOTKH AJIEKTPOIHEPTUU U €€
xpaHeHud. TommBHbIE 3eMeHThl. COpHBIE aCTIEKThl BOJOPOJHON SHEPIETHUKH.

Ilpakmuueckue pabomuwl. Onpenenenue TemaoBoro 3ddexkra peakuuu HeEUTpanU3aIUU.
Ornenka sHepruu ['m60ca pa3HBIX MTPOIIECCOB.

Tema 4. CkopocTh peakuuu ¥ XMMHUYeCK0e paBHOBecHe

['omorenHsie u rereporeHHble peakuu. CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3jIM4HbIX
(akTOpOB: MPHUPOABI  pEArupyrolUX BEIIECTB, KOHIEHTPALMHM pPEarupyroolux BeIIecTB,
Temreparypbl (mpaBusio Bant-T'odda), miomanu peakMOHHON TOBEPXHOCTH, HATUYUS
KaTtajan3aTopa. DHEprus akTUBAMU. AKTUBUPOBAHHBIN KOMILIEKC.

Karanuszatopsr u katanu3. MexaHusMm JeicTBUs Karanuzaropa. Posb Karannm3aTopoB B
MIPUPOJIE U TPOMBIIICHHOM MTPOU3BOJACTBE. ABTOKATATUTUYECKUE ITPOLIECCHI.

OO6paTumocThb peakiuil. Xummudeckoe papHoBecre. CMelieHrne XUMHUYECKOTO PaBHOBECHS TI0]
JEMCTBUEM pa3NUYHbIX (DAKTOPOB: KOHIIEHTPALIMHU PEAreHTOB WM MPOAYKTOB PEAKIIMH, JaBJICHUS,
temneparypbl (mpuniun Jle Ilatenbe). Ponb cMemieHuss paBHOBECHS B TEXHOJOTHYECKHX
npoiieccax.

Koncranta paBHOBecus. BplpakeHus 11 KOHCTaHT pPAaBHOBECUSI B Pa3HbIX YCIOBUSX.
PaBHOBecHBIE KOHIIEHTpaIMK, UX pacy€T. KoHCTaHTa paBHOBECHUS KaK KOJMYECTBEHHOE BbIPAKEHHE
3aBHUCHUMOCTH CMEILEHUS PABHOBECUS OT KOHLIEHTPALIUH.

Jlabopamopnvie onvimel. PaznoxeHne mepokcuja BOJOPOAa B MPHUCYTCTBUM IEepMaHraHara
Kanus. PaznoxeHue nepokcuaa BOAOpoJa B IPUCYTCTBUM KaTana3bl. ABTOKATaJIN3.

Ilpakmuueckasn paboma. ViccinenoBaHue CKOPOCTH PEAKIIUH.

Tema S. PaBHOBeCHBIE IPOLECCHI B PACTBOPAX

OnexkrponuTHueckas aucconuanus. CuiibHble U ciabble 271eKTPOIUThI. Teopus conpsuKEHHBIX
KHCIO0T U ocHoBaHui. KoHcranThl KkucnotHoctu. HampaBieHue KHCIOTHO-OCHOBHBIX pPEaKIMM
coriacHo Teopun bpéncrena— Jloypu. ABToaucconuanys BOAbl.
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Bonoponusiii nokazarens (pH). pH-merp. pH pacTBopoB KHUCIOT M OCHOBaHHWI pa3HBIX
KoHUeHTpauui. MonHoe npoussenenue Boasl. Dopmynsl g pacu€ra pH. pH npupomnsix u
OMoJOTHYeCcKUX cpel. [Maponu3 HWOHHBIX COeAMHEHWH. [HMaponw3 Kak KHUCIOTHO-OCHOBHBIN
npouecc. CmerieHue paBHoBecus ruapoaunsa. Iloansiil rugponus.

Bydepnsie pactBopsl. CoctaB OydepHsix cucreM. Pacuér pH OydepHoro pactBopa. 3HaueHue
Oy(epHBIX CUCTEM B KUBBIX OPraHU3MaX, IPUPOE U OXpaHE OKPYKAIOIICH CPeIbl.

Kucnele u OCHSABHBIE COJNM, UX KHUCIOTHO-OCHSIBHBIE PEAKLIMM, B TOM YHUCIE THAPOJIN3.
KoHkypeHuus 00pa3oBaHusT OCHOBHBIX COJIEH M THJIPOKCUIOB MeETauIoB. OCHOBHBIE COJIM Kak
MHHEPAIBHOE CBIPHE.

HNonooOMmennbie peaknuu. KpaTkue MOHHBIC, IMOJIHBIE MOHHBIC U MOJICKYIISIPHBIC YPaBHCHHUS
peakuuii. YcioBue NpoTeKaHusi HOHOOOMEHHOM peaKIln.

KomMrnekcHble coeilnHeHus], UX CTPOCHUE U HOMEHKJIaTypa.

AmpoTepHocTs. OOpa3oBaHHe IMIPOKCOKOMITIIEKCOB KaK MPUUKMHA aM(pOTEPHBIX CBONCTB.

Jlabopamopuvie onvimel. BnusiHue pacTBOpuTeNs Ha cTeneHb auccoruanuu. Kucimorsl kak
ANIEKTPOJIUTBI M HUX pEeaKUuu C MeTaulaMU. 3aBUCUMOCTb pH OT KOHIEHTparmuu KUCIOTHI.
N3mepenue pH passbix pactBopoB. I'maponns kapbuna kaneuus. Ilpuroroienue ¢ocdarHoro
O0ydepnoro pactBopa. CBolicTBa rujmpokcuaa amomunus. [lomydenune ampoTepHbIX THIAPOKCHIOB.
Peakumu kucnbix coseid. BzanmoneiictBue coneil Mmeau ¢ aMMuakoM. [lonydeHne KOMIUIEKCHOTO
coenunennst Nap[CuCly] XK. TTonyuenue kommiekcuoro coeaunenus [Fe(SCN)z].

Ipakmuueckue pabomul. OnipenenieHne KOHCTaHThl JUCCOLMAIMU YKCYCHOM KHUCIOThI. pH-
MeTpHuuecKoe TUTpoBaHue. KoHayKToMeTpruyeckoe TUTPOBaHUE.

Tema 6. OkucJINTEIbHO-BOCCTAHOBUTEIbHbIE ITPOLECCHI

DNEeKTPOHHO-UOHHBIE TMOJypeakuuu. MeToapl 3JEKTPOHHOTO M 3JIEKTPOHHO-MOHHOTO
OanaHca.

HanpaBnenue OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX peakuuii. CTaHIapTHBIA BOJOPOIHBIN
anekTposl. CTaHAApTHBIM SJEKTPOJHBIA MOTEHIMANT CUCTEMbI. Psi CTaHZAPTHBIX SJIEKTPOIHBIX
noTeHuranoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIM MOTEHIHAT CpeAbl KaK IOKa3zarenb eé
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHON CIOCOOHOCTH. Peokc-311eKkTpoI.

CrangapTHBII BOJOPOIHBIN AIEKTPOSI.

Huarpamma ITyp6e. [Ipeackazanue peakiuii COeMHEHUI JIEMEHTOB 10 auarpammam [lypoe.

XHWMHUYECKUE HCTOYHUKU TOKa. ['albBaHMYECKUIl 31€MEHT. AKKyMyJnsaTOpbl. ToriuBHbIE
3JIEMEHTBHI.

DIEeKTpOIN3 PacTBOPOB M pacIliaBOB coJieil. [IpakTuueckoe mpuUMEHEHUe 3IIEKTPOIn3a IS
MOJY4YEHUS] LIEJIOYHBIX, IIEIOYHO3EMEIbHBIX METAIOB U AIOMUHUA. KOIM4ecTBEHHBIE ACIEKThI
3JEKTPOJIN3a.

Pacuémmnvie 3a0auu na Bpems nposeneHus >nexrponuza u KIIJI snextpoan3épos.

Jlemoncmpayuonnsie onvimsi. INEKTPOIU3 PA3HBIX PACTBOPOB.

Jlabopamopusie onwvimul. lucnponopimonupoBanue uona. Peakuus cynbdara memu(Il) c
noauaoM Kanus. [loTeHuumansl OKUCIUTENed U BOCCTAHOBUTENIEH. BiMsiHUE KUCIOTHOCTH cpe/ibl Ha
e€ penoKc-MoTeHUHal. BiusgHME COOTHOIIEHUS OKUCIUTEIb—BOCCTAHOBUTEIb Ha PEHOKC-
noteHyan cpeabl. ['mapomu3 nona xenesa(lll). Konnponopunonupoanue Mn (VII) m Mn(II).
Hucnponopruonupoanue Mn (VI). Peaknus meraminueckoro xeneza ¢ kucinotoil. OxucieHue
comu xene3a(ll) kucmopomom. Pasznmoxkenue mepmanraHata B pactBope. Oxwucnenue sxenesa(ll)
MepMaHraHaTOM.

Ilpakmuueckue pabomwvl. XpoMm u jauarpamma [lypOe. M3rotoBneHue U HCHBITaHUS
XUMUYECKUX UCTOUHHUKOB TOKa. ['anbBaHuUKa.

Tema 7. MeTasibl

CaoiicTBa COETMHEHU METaJUIOB. Xapaxkrep OKCHJIOB u TUAPOKCHUJIOB
METAJJIOB B 3aBUCUMOCTH OT CTEIEHU OKUCIICHHUS.

[Tomyuenue metamnoB. MuHepansl U pyabl. BaxkHelinue mpoiecchl nepepadboTKu py/I.
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O0630p Meramuueckux 3MeMeHToB A-rpynmn. OOmas xapakrepuctuka snemeHToB [A— IIA-
rpynn. OKCHIBI U MEPOKCUJIBI HATpUsl U Kanus. Pacro3HaBaHue KaTMOHOB HaTpus U Kanusi. Conu
HaTpusl, KaJivs, KaJIbLIUS U MarHus, UX 3Ha4YeHUE B IPUPOJIC U )KU3HU YesioBeka. JKECTKOCTh BOJIBI.

Menab 1 HUHK.

TuraH, XpoM ¥ Maprasen.

Kenes3o, HUKEIb ¥ MIaTHHA.

[IpousBocTBO uyryHa u cranu. Yépuas meramutyprusi. XUMHUKO-TEXHOJOTUUECKHUE MPUHIIUIIBI
MIPOMBIIIEHHOTO MOJy4YeHHsI MeTaJIOB. [JJomeHHbIi npouecc. KoHBepTOpHBIN mporecc.

Crnasel. YyryHsl, cTanu, HepKaBeIOLIUe CTalH, JaTyHU, OpOH3bI.

®dazoBble auarpammbl. Da30BbIl cOCTaB M €ro omnpeaeseHne mo (pa3oBoil auarpamme.
TBEpapIit pacTBOp. DBTEKTHUYECKAsI TOYKA. 3aBUCUMOCTh CBOWCTB CIUIaBa OT €ro (pa3oBOro cocrasa.
HNHTepMmerammab.

Koppo3zus MeTansos: BUIbl KOPPO3HHU, CLIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UHU.

Jlemoncmpayuonnvle onvimel. B3aumoieficTBUE MIETOYHBIX U IIEIOYHO3EMENBHBIX METAIIOB
¢ BoJ10i. ['opeHue mienouHbIX U IEeJT0YHO3EMENbHBIX METAIIOB. Peakiius antoMUHUS cO MIENOYbIO.

IIpakxmuueckasa paboma. Penienne s5KkCIepUMEHTANbHBIX 3a/1a4 110 TeMe «MeTaibi».

Tema 8. Hemerasibl

Kpemunii, ero ¢usmdeckue u xumuueckue cBoictBa. Cwimanbl U cuiHIuAbl.  OKCU
kpemHusA(IV). KpemuueBbie kucnoTsl U ux coiu. CUIMKaTHbIE MUHEPaJIbl — OCHOBA 3€MHOI KOPBI.
Cunukatabie MaTepuanbl. [{leMeHT, 6€TOH, CTEKIT0, KEpaMHKa.

®ochop. CpoiicTBa, mnomyueHue u mnpumeHeHue @ocpopa. Dochun. PochopHbie u
nonudocopubie  KUCIOTHL. buonorndeckas posb  (docdatoB. [IpousBoactBo  PochopHbIx
yA0OpEeHMIA.

A30THasg KHCJIOTA KaK OKUCIUTENb. Peakius a30THOW KUCIOTHI ¢ MeTamiamMu. HuTpatel, ux
¢dbu3umveckne W XUMHUYECKHMe CcBoWcTBa, mnpuMmeHeHue. CepHas kuciora. KucioTtHbie,
BOJIOOTHUMAIOIIIUE U OKUCIUTEIbHBIE CBOMCTBA CEpHOM KUCIOTHI. [lomydyeHne cepHON KUCIOTHI.

lNanorennasl u ramoreHoBogopoibl. [lomydeHne ramoreHoBOIOpo0B. BoccTaHOBUTENBHBIE
CBOMCTBA rajloreHu0B. KauecTBEeHHbIE peaKkIMy Ha rajJOreHN/1-HOHBI.

O6mrass  xapaktepuctuka d1MeMeHTOB  VIIA-rpymmel.  OcobGeHHOCTH  XUMHH — (TOpa.
Kucnoponconepxkamue coeauHenust xiopa. lloimydeHne rajnoreHoB B NPOMBINIUIEHHOCTH U
naboparopuu. [IpuMeHeHne raJoreHoB.

O0630p CBOMCTB HEMETAIOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB IPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEJAMHEHUH, BBICHIMX OKCHUIOB W TuApokcuaoB. CBoiicTBa 0JaropoJHBIX Tra3oB.
Wnentuduxaiys HEOPraHM4eCKuX BEIECTB U HOHOB.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolle cpelpl U ero mnocinenctsuss. Oxpana ruapocdepsl,
MOYBbI, aTMOC(EpHI, PIOPHI U (PayHbI OT XUMUYECKOTO 3arPsI3HEHHSL.

Lemoncmpayuonnvle onvimol. [lonyuenue cununmaa mMarausa U cunana. ['openue ¢ocdopa.
[Tonyuenue Oenoro docdopa. Peakius okcuna gocdopa ¢ Bomoi. Peakius a30THOM KHCIOTHI C
MeTauiamu. Peakuus paciiiaBlI€HHBIX HUTPATOB ¢ yriiéM. Pasnoxenue HUTpatoB. PacTBopeHue
KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHI B BOJE. Peakius KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI C
caxapoM wid Oymaroil. Peakiusi KOHIEHTPUPOBAHHOW CEPHONM KHUCIOTHI C MEIbI0O M ITMHKOM.
XnopoBonopoanslii ¢onrtan. [lonyuenue gropoBogoposa U ero peakuus co cTekiaoMm. Peaxius
raioreHuoB ¢ uwoHamu kene3a(lll) W moaKkMCIEHHBIM pacTBOpPOM TMepMaHTaHaTa Kallus.
[Tonyyenue xmopa. Peakiiuu rajioreHoB ¢ MeTaJlJIaMU.

Jlabopamopnvie onwvimul. KUCIOTHBIE CBONCTBA CEpHOM KHUCIOTHL. PacTBOpUMOCTH HOAA.
OxkucnutenbHbIE CBOMCTBA XJI0pa. JucrnponopuuoHupoBaHKe rajJoreHoB.
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TemaTuueckoe niaanupoBanme. 10 kiaace. 3 yaca B Hegemo. 102 yaca.
1 yac u3 pe3epBHOro BpeMenu 100aBJieH B pa3jen «[IpakTuyeckne acneKTbl XUMHU»

No yp [Tema ypoka Copaep:xanne yueOHOTo MaTepuaia Buasbl neaTeJIbHOCTH YYalIuXcst Jdomamrnee
OKa 3aaHue
Tema 1. Opranuyeckue BenlecTsa u oprannyeckue peakuuu (12 u)
1 Opranunyeckue Onpenenenrie OpraHMYECKUX BEIIECTB. [TpuBOAAT IPUMEPHI OPraHUYECKUX COCAMHECHUU. 81
BEII[ECTBA [TpuurHE MHOrOOOpa3usi OPraHUYECKUX BEIIECTB. Pa3nuyaroT oprannyeckue U HEOPraHUYECKHe
CraHoBIIEHHE OPTraHMYECKOW XUMHH KaK HAYKH coeauHenus o popmynam. O0CyKaaroT 3a1a4n
OpraHU4eCcKON XUMHUHU
2 Teopus cTpoeHust | XMMHUYECKOE CTPOCHUE KaK MOPSAIOK COSTUHEHUS aTOMOB B MoJieKyJie |OmpenensioT mepBUYHbIe, BTOPUYHEIC, TPETHUHBIE H | § 2, 3a1aHuA
OpPTaHUYECKHUX COTJIACHO WX BaJleHTHOCTU. OCHOBHBIE MTOJIOKEHHS TEOPUHU YETBEPTHUHBIC ATOMBI YTJIEPO/ia B CTPYKTYPHOMH 1-4
BEILIECTB XUMHYECKOT0 CTPOCHHMSI OpraHu4eckux coenuHenunit A. M. bytinepoga. |popmyie.
YraepoHbIii CKelleT OpraHn4eckoil Mosekybl. KpaTHoCTh Pucytot ctpykrypHBIe (HOPMYITBI OMHOTO BHJIA IO
XUMHYECKOU cBs3u. CTPYKTypHBIE (DOPMYJIbI, UX BUIBI (TTOJTHAS, CTPYKTYPHBIM (hopMyJiaM JAPYroro Buia
COKpami€HHas, CKeJeTHasl)
3 Mogenu monekyi. |IllapoBbie U mapocTepxHeBble MOIETU MoieKy. M3oMepus u OOGCYXIar0T TPUIMHBI PA3THIUS CBOMCTB U30MEPOB.  |§ 2, 3amaHus
Nzomepsr n3oMephl. B3arMHOe BIIMSTHIE aTOMOB B MOJIEKYyJIaX. 3HaueHne TeoprH | 3roTaBnuBaroT mIapocTepKHEBbIE MOJIETH MOJIEKyI. | 5-9
CTPOEHUSI OPTaHUYECKUX COECIMHEHUH. TIpoBOAAT XUMHUECKUI SKCTIEPUMEHT
Jlabopamopnuie onvimel. 13roToBICHHE MOJEIEH MOJICKYJI.
CpaBHEHHE CBOICTB H30MEPOB
4 IIpakTyeckas IIpoBoOAAT XMMHYECKHI KCTIEPUMEHT, COOII0ast CocTaBuTh
padora. npaBuiia 6€30MacHOi paboTHI ¢ Ta0OPATOPHBIM OTUYET O
KauecTBennoe 000pyIOBaHNEM U PEAKTHBAMHU MpoieNIaHHON
oTIpezIeNieHr e pabore
yraepoaa,
BOJIOPO/Ia U XJI0pa
B OpTaHHYECKHIX
BEIIECTBAX
5 Knaccudmkamus | Kimaccudukarys opraHIdecKiX COSIHHEHH TT0 CTPOSHHTO Knaccudumupyror opranndeckue COeIHEHN. §3
OpPTaHHYECKHIX YTIIEPOIHOTO CKeJeTa U MO0 KPATHOCTH CBSI3eH yTiepoa—yTIepo]l. OnpenensitoT CXOAHBIE CBOMCTBA Y Pa3IMIHBIX
COCIIMHEHU I QOyHKIIMOHATFHAS TPYIITA KaK HOCUTENh OMPENeNEHHBIX XUMUYECKAX |COCTMHEHUH

cBoicTB. Knaccudukauus no pyHKIMOHAIBHBIM IPYIIIAM.
VYTI1eBOOpOIHBIE PAIUKAIIBI M X BIHMSHUE HA XUMHUYECKHE CBOMCTBA
COCTUHEHUN.

Jlabopamopnwiii onvim. CBOHCTBA KAPOOKCUIIBHOM I'PYIIIBI
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6 Peakuun Oco0eHHOCTH OpraHNYecKUX PeaKkuni: HaImuue HeOOIbIINX OmnpenensitoT cyOCTpaThl U peareHThl B OpraHuyeckux |§ 4, 3amanus
OpPTaHHYECKHUX H3MEHSIOIMXCsl pparMeHTos, peakuusax. OOCYKIaI0T MIPUYMHBI MAJIBIX BHIXO/IOB 1-5
COEZIMHEHU I MaJble CKOPOCTH, KOHKypHUpyomye peakiuu. CyOcTpar, peareHr, peaxnuil. [IpencraBnsior ypaBHEHHs peakiyil B BUe

pacTBOPUTENb, KaTAIU3aTOP. Y PABHEHHUS U CXEMbI OPTraHUYECKUX CXEM U CXEMBbI PEaKIUi B BUJIE yPaBHEHU
peakuuii

7 ®dopmanpHas dopmanbHas Knaccu(QUKaIHs OpraHUIECKUX PEaKIuii: 3aMelleHue, KnaccnpuuupytoT opranndeckie peakiiuy 1mo cxemam |§ 4, 3amanus
KjnaccuuKalys  |[IPUCOEAWHEHHE, STMMUHIUPOBAHUE, H30MEPHU3AIIHS U ypaBHEHUSIM. 6-9
OpraHMYECKUX JlonuchIBatOT HEOPraHUUYECKUE TPOLYKTHI U
peakumii NoAOUPAIOT peareHThl, €CITH N3BECTEH (OPMaIbHBIHI

KJIACC PEAKITUHU

8 IMpakTuyeckas pa|llzyueHne TeopeTHUeCKUX OCHOB MeperoHky. JluarpaMmsel paBHoBecHil |[1o quarpamme paBHOBECHS KUIKOCTh—IIAp CocTtaBuTh

oora. [leperonka |xkuaxoctb—iiap. [leperonHbie ycTaHOBKU OTIPENENSIOT COCTaB OTTOHA KUAKOCTEH C U3BECTHBIM  [OTYET O
coctaBoM. OOCYX1af0T, KaK JOJDKHA BBITIISIIETH MpOAETaHHON
TIEpEroHHasl YCTAHOBKA pabore
9 IIpakTH4yeckasi pa|BeimonHeHne MeperoHKy CMECH ABYX KUAKOCTEH CobuparoT ycTaHOBKY [t meperonk. [leperonstor  ([loaroroButs
oota. [leperonka CMECh JIBYX JKHJIKOCTEH U OMPENeNsioT COCTaB Mapa M |JAOKIaabl 110
OTroHa TeMe
«XuMHUECKast
MIPOMBIIIUIEHH
OCTH»

10 Xumuueckast ITpompinutenHast opranndeckas XuMus. ChIpbE IS OpraHUnIECKOM TIpuBoasT npuMepbl OPraHUYECKUX COSAMHEHUN B 85,6
MIPOMBIIIUIEHHOCTH |TPOMBIIIIIEHHOCTH. [IpOyKTH XUMUYECKOI TPOMBIIIJIEHHOCTH OBITY.

KpYITHO- U MaJIOTOHHaXKHBIe. VIH)KeHepHbIe TOIMMEpEHI, FX OO0CyXIat0T UCTOYHUKH OPTAaHUYECKOTO CHIPHSL.
npumeneHne. Hedh 1 ra3 — CBIPBE I XUMHYECKON Onpenenstor Mo ypaBHEHHSIM PEaKIiy,
MIPOMBIIIUTEHHOCTH. YIOBJIETBOPSIONINE MIPUHITUITAM «3eTTEHON XMMHM»
[lepenensr coipbs. [Ipobiaema 0TX010B 1 TOOOYHBIX MPOTYKTOB.

[IpuHIUTIET «3e1EHOW XUMUM) (SKOHOMHH aTOMOB M 3PP EKTUBHOCTH

WCIIONB30BaHMs dHEpTuH). buorexHomornn

11 XuMH9ecKoe CocraBrstone XUMIIECKOT0 MPEANPHUITHS: CKIIaJ CHIPhs, OJIOK [IpoBomsT nenoByto urpy «Texanko-axkonomudeckoe |[loaroroButs

MIpEeaNpUITHE MTOITOTOBKH CHIPBS, PEaKTOp, OJIOK OYMCTKH MTPOAYKIIHH, CKITa]l 000CHOBaHUE XUMHUYECKOTO MPEMITPUITH» UITH Mpe3eHTalun
TOTOBOM MPOXYKIINH. DHEProCHA0KEHNE XUMUIECKHUX MpennpusaTaid. | «IIpoekTupoBaHyie XUMHUECKOTO TIPEIIPUITHSD) 10 UTOTaM
[Ipumep pabOTHI XUMHYECKOT'O MPEAPUATHS. DKOHOMUIECKHE JIENOBOMI
acnekThl (yHKIHOHUPOBaHUS npeanpustrs. CriocoObl MOBBIIIEHHS WTPEL.
MPUOBLT XUMUYECKOTO MpearnpusaTus. HayuHo-uccienoBaTensckue u [MogroroButke
OITBITHO-KOHCTPYKTOPCKUE pa3pabdOTKH, MX PUCKH U CIIOCOOBI K
(hmHAHCHpPOBAHUSA KOHTPOJEHBIM

MEpONPHUATHUS
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12 KonTposbHas padora nim 3a4ét no teme 1
Tema 2. DIEKTPOHHOE CTPOCHUE OPraHMYEeCKUX coeanHeHui (17 u)
13 CocrosiHue DNeKTpOHHBIE YPOBHU, MOIYPOBHU, OpOUTAIN. DIEKTPOHHAS Pucyot s1ekTpoHHbIe KOHPHUTYpALIUU U (HOPMYJIIBI 87
SJIEKTPOHOB B KoH(Urypanus. DiaekTpoHHbie Gpopmyisl (Gopmyiisl JIsonca) JIptonca pa3HbBIX IJIEMEHTOB
aToMe
14 OneKTpoHHas KoBasienTHas cBsI3b Kak o0Imas mapa PucyroT np10McoBbl (OPMYITBI COCANHEHUH. § 8, 3amanus
npupoaa 3JeKTpOHOB. IIpaBuilo okrera. a- u N-cBsA3H [TokasplaroT a- ¥ M-CBSI3M B CTPYKTYPHBIX opmynax |1-4
XUMUAYECKUX
CBsI3el
15 ITonsiprocTh DNEKTPOOTPHUIIATENEHOCTE. [lomspHOCTE cBs3eit. [lomspHOCTh Pucyror cxemy cMeleHus 2IEKTPOHHON IIOTHOCTH B |§ 8, 3a1aHus
CBsI3el MOJIEKYJIbI. JIUTONbHBIA MOMEHT paccTaBiIsIOT YACTUYHBIE 3aPsi/ibl B CTPYKTYPHOU 6-8
(dopmyne oprannyeckoro Bemecrsa. CpaBHUBAIOT
CBSI3M 110 MONAPHOCTH. OMpenensioT NoIspHbIE U
HEMOJISIPHBIE MOJIEKYJIIBI
16 MpakTuyeckasn |[loasspHOCTH UM NOISIpU3YIOLIEE AEHCTBUE pacTBOpUTEIEH CpaBHHBAIOT MOJISIPHOCTH pacTBopuTenei, coomonas |CocTaBUTh
padora. npaBuia 0e30MacHoi paboThI ¢ JIA0OPaATOPHBIM OTUYET O
HccnenoBanue 000pyI0BaHNEM U pEaKTHBAMHU NpoieNIaHHON
TTOJIIPHOCTH pabore
pactBopuTenen
17 WNnaykTuBHBIHT WNnnyxruBHEI 3 ]exT. DneKTpoHOaKIIENTOPHEIE H CpaBHUBAIOT BENWYNHY YACTHYHBIX 3apSJIOB B pa3HbIX |§ 8, 3amanus
3 dexT u 3JIEKTPOHOIOHOPHBIE TPYIIBL. DNEKTPO(UIBHBIC TIEHTPHI. MOJIEKyJIaX. 9,10
pacripeneicHue HyxueodubHbIe 1IeHTPHI Onpenenstor neKTpoduIbHbIE 1 HyKIeo(pHUIbHBIE
AIEKTPOHHOU HEHTPHI B (JOpMyIaX MOJIEKYIl OPTaHHYECKHX BEIIECTB
IJIOTHOCTH B
MOJIEKYIIe
18 IpakTuyeckas pa|Merons! onpeneneHus pacTBOPUMOCTH, INIOTHOCTH U TEMIIEPaTyphI OnpenensitoT pacTBOPUMOCTD, TUIOTHOCTD U CocraBuTh
0ota. OmpeneneHy | KUTICHHsI BelecTBa TEMIIepaTyphl KATICHUS OPTaHUIECKHUX BEIECTB, oT4€r 0
e pusmdecknx coOroias mpaBuiia 0€301macHoi paboThI ¢ MpoAeTaHHON
CBOWCTB nma60paTOpHBIM 000PYIOBAaHUEM U peaKTUBAMHU pabore.
OpraHUYeCKUX [IpouuTats § 9
COEIMHEHU I Ut

IIOATOTOBKHU K
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ClIeIyIOIEMY
YPOKY

19 BsaumocBs3b Bnusinne pyHKIMOHATBHBIX TPYIIL, AJHHBI U Pa3BETBICHO OO0cyXaaloT NPUYMHBI pa3IHIui B PU3MYECKUX § 9, 3amanus
CTPYKTYPBI U YIJI€BOJOPOJHOIO CKENIeTa Ha TeMIepaTypy KUIIEHUs, TeMIIepaTypy CBOMCTBax BEIIECTB. nocie
(buznIecKnx IIJIaBJIEHUS], PACTBOPUMOCTD B BOZIE M TUIOTHOCTb OPraHMYECKUX [Ipeacka3pIBatOT TeMITEpaTyphl KUIIEHHUS | TUIABJIEHHS, | maparpada
CBOWCTB BEILIECTB PacTBOPUMOCTb U MJIOTHOCTH Pa3HBIX
OpraHUYECKUX COEANHEHUN
COCJIMHEHUI

20 Conpsoxénnble - |OnpeneneHre U 3JeKTPOHHOE CTPOEHUE CONPKEHHBIX M-CUCTEM BBISBISIIOT COMPsKEHHBIE M-CUCTEMBI B (hopMyJiax § 10, 3amanus
CHCTEMBI OpraHnyecKux BemmecTB. OnpeaessoT Ynucio 1-2

3JIEKTPOHOB U IIEHTPOB B COMPSDKEHHBIX JI-CHCTEMAX

21 Pe3onancHbIE Pe3onancHbie popMBI ¥ IPUHIUITBI UX PHCOBAHUS Pucyror pesonancHbie GOpMBI § 10, 3amanus
(hopmBI 3-4

22 Me3zomepHbIi [Nepenaya MmezoMepHOTro AP eKTa B M-CUCTEME U €TI0 ONKCAHHE Pucyrot pezonancHbie (hOPMBI, OMUCHIBAIOIINE 811
adexr pe3oHaHcHBIMEU dopMamu. CTaOMIH3aIus 3apsHKEHHBIX YaCTHIL U ME30MEPHBIN 3P PEKT.

PaZMKaIOB CONMPKEHIEM CpaBHHUBAIOT CTA0OMIBHOCTH KATHOHOB M aHWOHOB C
Y4ETOM COMPSKEHUS

23 Teopust Teopus Bpéucrena—1Jloypu. Yactuirsl, cogepskaiine Henoaenéuupie | PrucyroT GopMysisl CONpsKEHHBIX KHCIOT U § 12, 3amanus
bpéncrena— maphl, Kak ocHoBaHUs. ConpsKEHHBIC KUCIOTHI M OCHOBAHUS OCHOBaHMI. 1-6
Jloypmu OnpenenstorT KACIOTH 1 OCHOBAHMSI B YPaBHEHUSIX

KHCJIOTHO-OCHOBHBIX PEAKITHil

24 Cwia KHCIIOT | [Ipuumna pa3auis! B cuiie kKuciiot. Korcranra kucimorHocTy. [llkama | ComocTaBIISIFOT CHITY KUCIIOT JJIST Pa3HBIX CTPYKTYPHBIX|§ 12, 3amanms
HaIpaBJICHUE CHJIBI KHUCITOT. HampaBiieHre KUCIIOTHO-OCHOBHBIX PeakIuii (0T bopmy. 7-11
PeaxIuii COrIacHo |CHIIBHOM KUCIIOTHI K cltaboi). [Jemoncmpayuonnoiii onvim. CpaBHeHHE | ONIpeqensoT BO3MOKHOCTh IPOTEKaHUS KUCIOTHO-

TEOpUH KHCTIOTHBIX CBOHCTB YKCYCHOM KHCIIOTHI M 3TaHOJIA. OCHOBHOH peaknuu. OnpeAenstoT BO3SMOKHOCTb
bpéncrena— Jlabopamopnutii oneim. CpaBHEHHE CHITBI YKCYCHOU U TIIaBeJIeBON CyILIECTBOBAHMS KUCJIOT U OCHOBAHUI B IPOTOHHBIX
Jloypu KHUCJIOT pacTBOPHUTEISX.
Hal6mromaroT 1 OnuChIBalOT XUMUIECKU T
SKCIEPUMEHT.
[IpoBomAT XUMHUYECKHIA SKCIIEPUMEHT, COOIIOIas
npaBuiia 6€30MacHoi paboTHI C TA00PATOPHBIM
000pyTOBaHNEM U PEAKTHBAMHU

25 MexaHn3MBI MexaHn3MBI OPraHUYeCKUX PEAKINi KaK MOCIe0BaTEIhHOCTh OO0CyXIatoT, 4TO MMPOUCXOIUT MEXKIY TEM, KaK 813
OpPTaHHYECKHIX Pa3pbIBOB M 00pa3zoBaHus CBs3ei. BiusHIe MexaHW3Ma peakiny Ha e€ |peareHThl BCTYITUIIN B PEaKIHIo, U TeM, KaKk
peaxiuit CKOpPOCTb. ['OMONMMTHYECKIH 1 TETEPOIMTUYECKHIIA pa3pbIB 00pa3oBamuch MPOAyKTHl. ONpenensoT, KaKue

KOBAJICHTHOW XMMHUYECKOH CBsi3u. CBOOOTHOpPATUKATHHBIN H NOHHBIHI
MEXaHU3MbI PEAKIUU. Y CIIOBUS PEAIU3AIMHI TOTO WIH HHOTO

p€aKru IMpOTCKAOT 110 NOHHOMY MCXAaHU3MY, a4 KaKHUeC

— 110 paJUKaJIbLHOMY
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MEXaHU3Ma

26 WNonnsie Hyxneodwisr u snexrpoduisl. Hykneodunbabie u anektpodunbHbie | ONpeaensoT MexaHu3M peakiuy mo e€ ypaBHeHnuwo. |§ 14
MeXaHU3MBI peakuun Mo cTpykType YacTUIlbl ONMPEACISIOT, MOXKET JIH OHA
peaxuit OBITH HYJICOPHIOM MU DIEKTPOPHIOM

27 Knaccupukanms |Knaccupukanms opraHmueckux peaknuid ¢ yaéroM ux Mexanu3moB.  |Kiaccupuuupyrot peakiiuu 1o ux ypaBHEHUSIM. 815
peakuuii ¢ yu€rom |PamukanbHoe, HyKI€0HIBHOE U ANEKTPOPHUIBLHOE 3aMelleHHIE 1 Onpenenstor ycloBus, B KOTOPBIX Mpeodnagaet
MEXaHU3MOB npucoearHenrne. OcCOOCHHOCTH peaKlnii OTIICIUICHHS U N30MEPHU3alliu| OTIIEIIICHHE JTH00 3aMelIeHUe

B 3TOM Kiaccupukanuu. KoHKypeHIHst MKy peakimusiMu
OTLICIJICHUA U 3aMCIICHU A

28 |IIpakTnyeckasn |HyxneodpunbHoe 3amerieHne [TpoBoAAT peakiuu HyKICOPUILHOTO 3aMENeHUS, [MoaroroButbe
padoTa. Peakunu co0umozas mpaBuia 6e30macHol paboThI ¢ K
HYKJIIEO(UITBHOTO nabopaTopHBIM 000PYIOBAHUEM U PEAKTHBAMHU KOHTPOJBHBIM
3aMeIleHHS MEPOIIPHSITUS

M

29 KonTpoabHas padoTa njim 3a4éT mo teme 2

Tema 3. YriaeBogopoasl (22 1)

30  |DnekrpoHHOE H Omnpenenenne anKaHoB. OOBSCHSIOT IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT 816
npoctpancTerHoe | JIbtoncosa hopmya Metana. dopMa MONEKyITs MeTaHa. Sp- AJIKaHOB Ha OCHOBE IIPEACTaBIECHUM 0 rHOpUIN3aLUU
CTpOCHUE rHOpuaAn3alrs opouTajei atoMoB yriepoja. [IpocTpaHcTBeHHOE opOuTaner atoma yriepona. 3roraBiuBaioT MOAETH
MOJIEKYJIbl METaHa |CTPOEHHUE YIIIEBOLOPOIOB MOJIEKYJI aJIKaHOB, PYKOBOJICTBYSICh T€OpHEH

XMMHYECKOr0 CTPOEHHsI OPraHUYECKHX BELIECTB

31 I'omornoru I'omonorudeckuii psin u obmas popmyiaa ankaHoB. Cucremarndeckass |HaspIBaroT akaHbl, PUCYIOT UX CTPYKTYPHBIC 8§17

M30MEpbI AJIKAHOB |HOMEHKJIATYpa ajJKaHOB U PaJUKajoB. M3oMepus yriiepoaHoro ckeneralGopMyibl U COCTABIISIFOT MOAEIHN UX MOJEKYI. Pucyror
(hopMyITEI H30MEPOB ATKAHOB

32 | Xumuyeckue XHUMHYECKHE CBOICTBA aJIKaHOB: FaJIOTCHUPOBAHUE, IeTHpHpoBaHue, |COCTaBIISIOT CXEMbI M yPaBHEHHS peakiuii ankaHoB. (8 18
CBOMCTBA U TEPMHUYECKOE pa3I0KeHHEe, U30MepHu3allus, ropeHre. MexaHusm OOBACHSIOT IPUIMHBI PA3HOW PEAKITHOHHOM
MOJIy4eHUE peakuru cBOOOIHOPAIMKAIBHOIO 3aMELIEHHUS ¥ TOOOYHbIE PEAKIMH. |CIOCOOHOCTH aTOMOB BOAOPOZA B Pa3HBIX
aJIKaHOB [ony4enue ankaHoB neKapOOKCHIUPOBaHUEM. JlabopamopHuylii MOJIOXKEHUSIX.

onvim. I'opeHne ceun OO6cyXAatoT YCIIOBHSI IIPOBEACHUS PEAKLIH
raJloreHUPOBaHMUS.
[IpoBomAT XUMHUYECKHIA SKCIIEPUMEHT, COOIIOIas
npaBuiia 6€30MacHoN paboTHI C JTa0OPATOPHBIM
000pYOBaHUEM M PEAKTUBAMHU

33— |Pacuérnble 3agaun [3anaun Ha COOTHOLIEHHSI 00bEMOB ra3oB B PEaKLIUH. Pematot 3a1a4m o Teme «YJIEBOIOPOIBI 819

34  |mo Teme 3azmaun Ha ycTaHOBIIEHHE (GOPMYJIBI T'a3a MO €ro MOJISIPHOM Macce.

«YTIIEBOIOPOIIBI»

3amaur Ha ycTaHOBIIEHHE (GOPMYJIBI T'a3a MO €ro IUIOTHOCTH. 3aa4y Ha
ycTaHOBJIeHHE (POPMYIIbI YIIIEBOAOPOJA 10 €ro MOJISIPHOM Macce
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35 |MpakTuueckass |Pacuér cooTHOmIEHNS Ta30B U MIPUTOTOBJIEHUE T'a30BOH CMECH I'otoBsT cMech OyTaHa ¢ BO3AYXOM B Pa3HBIX CoctaBuTb
padora. ['opeHue COOTHOIICHUSX, COOIIO/IAs IPaBUIIA TEXHUKH OT4ET O
cMmeceii OyraHa ¢ 6ezonacHocti. OOCY)Aal0T TPaHUIIBI COOTHOIICHHIA, B | TPOICIIaHHON
BO3/IYXOM KOTOPBIX 9Ta CMECh TOPUT pabote

36 Opranudeckoe Opranudeckoe TOIIUBO. ['OpeHne akaHOB KakK CIOCO0 MOMydYeHUS OOCyKIat0T UCITOIB30BaHNE aJIKaHOB Kak roprounx |8 20
TOIUIMBO sHepruu. ['a3006paznoe TormuBo. @pakuuu HepTH. Burarenu BELIECTB.

BHYTpEHHOT0 cropanusi: cuctema Otro u cucrema Juszenst. CoiictBa |CBs3BIBAIOT (PU3UUECKHE CBOMCTBA ANKAHOB C X
OCH3WHOBOTO U IM3EIBbHOr0 TOrMBa. OKTaHOBOE YHUCIIO. CBOMCTBaMH KaK TOILINBA.

[NomyTHbIe HeQTSAHBIE ra3bl. Mephl MPEAOCTOPOKHOCTH TIPH OO6cyX1at0T YCTPOICTBO ABUraTeNeil BHyTPEHHEro
WCTOJIb30BaHHUH JIKAHOB CrOpaHusI

37 Hedrexumuueckas | [Ipupoanbie HCTOUHUKH yTiieBo1opooB. CoctaB HeTH U €€ 3anuchiBalOT HOPMYJIBI IPOLYKTOB, TONydaeMbIx pu |§ 21

MPOMBIIIUIEHHOCTH |MepepaboTka. HedrenpomykTel. HedrexuMudeckas IpOMBIIIICHHOCTD. | HCTIONB30BAHNN Pa3HBIX CIIOCOOOB mepepaboTKu

Opakiun HedTH, HEOOXOTUMOCTD UX TiepepadoTku. [lepenensr HeTh. |HedTH.
BricokoTemmepaTypHBI U KaTaTUTHYECKUH KpeKuHT. Prudopmunr. CocTtaBnsioT cxemy repepaboTku HedTH.
Nzomepuzanus. [TonyueHue aqKkeHOB H apOMaTUIECKUX coeHEeHUH 13| COCTaBIISIOT CXeMY HCIIOIb30BaHUS MPOIYKTOB
YTJIEBOAOPOHOTO ChIPhS nepepaboTkn HehTH

38 CunTtes-Ta3 [pupoxHsIii Ta3, ero cocTaB U ucnonb3oBanue. Konpepcus Merana. PaccunThIBarOT COCTaB CHHTE3-Ta3a JJisl ONTHMAJILHOTO |§ 22
INasuduxanys yris. CoOTHOLICHNE PEeareHToB U NPOJYKTOB B CHHTE3- |IOITy4eHMs Te€X HJIM MHBIX MPOAyKTOB. OOCYXIaroT
rase. [lonyuenue meraHona. Ilonyuenue yrieBogopoaos (Iipouecc yCII0BUS 3KOHOMHUECKOH 3(hpekTHBHOCTH IpoLiecCCOB
Oumepa—T'porma). IKOHOMHYECKHAE aCTIEKTH TPUMEHEHHS CHHTE3- | TepepaboTKy CHHTE3-Ta3a
ra3a Kak ChIpbsl Ul CHHTE30B

39 CrpoeHnue ankeHoB |OO11as XapaKTepUCTHKA HENPEIEIbHbIX COCIUHEHUH. HaspIBaroT ankeHsl 1o ux popMynaM u cocTaBissior  |§ 23
I'omonoruueckuii psia, obmas Gpopmyna 1 HOMEHKIATypa aJIKeHOB. (bopMyJIBI ANKEHOB 110 UX Ha3BaHUSIM. Pucyror
Wzomepus (bopMyIIBl H30MEPOB AJIKEHOB.
AJIKEHOB: YIJIEPOIHOIO CKEJETa, IIOIOKEHNs KPaTHO! CBSI3H, OOBACHSIOT PEAKIIMOHHYIO CIIOCOOHOCTH Pa3HbIX
IIPOCTPAHCTBEHHAS (YUC-MPAHC-U30MEPUSL), MEKKIIACCOBAS. (GparMeHTOB aJIKEHOB: IBOMHON CBS3U, AaTOMOB
ONEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOSHKE MOJIEKYJIBI 9TUJICHA. - |BOJOPOAA B BUHUJIBHOM U aJUIMJIBHOM IIOJIOKEHHU.
ruOpuau3anus opouTagell aToMOB yIiiepoJa. a- U JI-CBSI3H B alkeHaX, |OO0cyXAaioT BO3MOXKHBIE PEaKINU aJIKEHOB
paznuyMe B UX MPOYHOCTH. AJTMIBHOE U BUHUJIBHOE TIOIO)KEHHE
aTOMOB BOJOPOAA

40  |Ilomy4yenue u IMonyueHune ankeHoB (AeruapaTaiys u IeruapupoBanue), mobounsie  |COCTaBISIOT YpaBHEHHsI PEAKIMi MOTydeHUs aaKeHoB |§ 24

CBOMCTBA AJIKEHOB

peakuru, NpoTeKaoLINe IPU 3TOM. XUMUYECKHE CBOHCTBA aJIKCHOB B
CBSI3U C UX 3JICKTPOHHBIM CTpOeHHEM. Peakiun paguKkaaIbHOro u
3MEKTPOPHUIBLHOTO MPUCOCANHEHHSI, OKUCIIEHHS TBOWHOHN CBSI3H,
PaanKaIbHOIO 3aMELIeHHUS BOAOPO/Ia B aJUIMJIBHOM TOJIOKEHHH.
[IpaBuio MapKOBHHKOBA, €r0 3JIEKTPOHHOE 0OOCHOBAHNE.
KoHKypeHIMsI MeXy peareHTOM U PacTBOPUTENIEM IIPH

Y pPeaKIni, XapaKTePU3YIOINX UX XUMUIECKUE
CBOJCTBA.

OO0CyXIat0T YCIIOBUS MOABICHUS KOHKYPUPYIOIIHX
peakuuii
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MNpUCOCINHCHUHN

41 IMpakTuyeckas pa|llonyuenue ankena. bpomupoBaHue, ruapaTanus, okucienne ankeHa |[lomydaroT ankeH U IpoBoIsAT xapakTepHble i Hero  |CocTaBUTh
oora. M3yuenue peakiuu, cooroIas mpapuiia 0e30MacHoi padoThl C  |OTUET O
MpOeaHHON
pabote
42 Peakuus Peaxmus monumepuzanuu. [lomumep u MoHOMEp. DiIeMeHTapHOE Pucyiot GpopMysIbl MOHOMEPOB U COOTBETCTBYONMX  |§ 25
MmoJIMMEpuru3aliu 3BCHO. Pa}Z[I/IKaJ'H)HaSI 1 MOHHAs MOJIUMCEpU3alul. Crenenn MM ITOJIMMCPOB.
TIOJIMMEPHU3AIINY U €€ BIHMsIHNUE Ha cBoiicTBa nmonuMmepa. [lonmatusen n |O6CyX Aat0T yCIOBHS MOIUMEPU3ALINN IS TIOTY4eHUs
TTOJIMIIPOITUJICH KaK KPYITHOTOHHAXXHBIC ITPOAYKThI XUMHUYECKOI'O KaUCCTBCHHBIX IMOJIMMCPOB. HpOBOI[SIT XUMHUYECKUI
MIPOU3BOICTBA. 9KCIEPUMEHT, COOJI0ast paBuia Oe30macHol paboThI
Jlabopamopnwiii onvim. Ilonumepuzanms CTUpoOIa ¢ 1a60paTOPHBIM 00OPYIOBAHNEM U PEAKTHBAMU
43 HukmoaakaHsl Ctpoenue MoJieKyl nukiIoankanoB. O0imas GopMysia 1 HOMEHKIATypa |PHCYIOT CTpyKTpyHbIe POPMYIIbI IIUKIIOANKAHOB 1 UX |§ 26
UKI0AIKaHOB. 30MepHsi IMKIIOAIKAHOB: YIIIEPOJIHOTO CKENeTa, WU30MEpOB.
MEKKJIacCOBast, MPOCTPAHCTBEHHAS (YUC-MpPaHC- HaspiBaroT 1uKII0aTKaHbBl U UX H30Mepbl. O0CYKIaroT
usomepust). Crenrpuka CBOMCTB MUKJIOATKAHOB ¢ MaJIBIM Pa3MepoM  |0COOEHHOCTH CTPOCHHS ITUKIIOAIKAHOB, BIUSIONINE Ha
nuKiIa. Peakinu nprcoeiMHeHHs U PaJUKaIbHOTO 3aMEIICHHS. UX XUMHUYecKre cBoHCcTBa. OOCYXIAI0T BOBMOXKHOE
CXO0JICTBO ITUKIIOATTKAHOB C aJIKaHAMU U aJIKEeHAMU CXOJICTBO CBOMCTB ITUKJIOAKAHOB C YK€ H3y4CHHBIMU
coequHeHnAMA. COCTaBISIOT YpaBHEHHSI PEAKITHIA,
XapaKTEePHBIX JUISI TUKII0ATKAaHOB
44 AJTKaveHbl Anxamuensl. Kitaccudukarys aakaaieHoB 0 B3aUMHOMY OOCYXIaroT CBOMCTBA aTKaHUEHOB B CPABHEHUH CO 8§27
PACITOJIOKEHHIO KPATHBIX CBSA3CH B MOJIEKYIIE (CONPSHKEHHEIE, CBOMCTBaMHU Y€ U3BECTHBIX KJIACCOB COEAMHEHUH.
KyMYJIMPOBaHHEIE M U30JIMPOBAHHbIE MHEHBI). OCOOCHHOCTH OO6CyXIaroT 0COOCHHOCTH DJICKTPOHHOTO CTPOCHUS U
XUMHYECKHE CBONCTBA CONPSDKEHHBIX aJTKaAHEHOB.
3JIEKTPOHHOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS CONMPSIKEHHBIX CocCTaBISIOT ypaBHEHUS PEaKIUi, XapaKTePHBIX IS
ankaaueHoB. O6mas ¢popMyrna, HOMEHKIATYpa U U30MEpHUs COTIPSDKEHHBIX aTKaIHECHOB
ankaaneHoB. Ou3nveckre CBOWCTBA ankaaneHoB. CXOACTBO CBOHCTB
AJKEHOB ¥ ayikaaneHoB. OCOOEHHOCTH CBONCTB COMPSIKEHHBIX
ankaaueHos (1,4-nmpucoennnenue). Bknax C. B. JleGenesa B
MTONTy4eHre CHHTETUYECKOro Kaydayka. MHOrooOpasue BHIOB
CHHTETUYECKHAX KaydyKOB, X CBOICTBa 1 mpuMeHenune. [lonyuenne
AJKaINECHOB
45 AJNKUHBI: CTpOEHHEe| DTIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIHI arleTuieHa. | HaspIBaroT ankuHBI 110 UX GopMyliaM U pUCYIOT § 28, 3amaHus

Sp-I'nbpuau3anms opouTaneit aroMoB yrieposa. [ 'omomoruaeckuit
psa, obmas Gpopmyna 1 HOMEHKIATypa ajJKUHOB. V3omepusi:
YIJIEPOAHOIO CKENeTa, MOJI0KEHHUS KPATHO! CBSI3U, MEXKIIACCOBASL.
®duznuecKkue CBONUCTBA aJIKUHOB

(GbopMyIIBI aNKMHOB 110 UX Ha3BaHUSAM. Pucyior
dbopmyiel H30MepOB aNKUHOB. OOBACHSIIOT
PEAKLMOHHYIO CIIOCOOHOCTD Pa3HbIX (PParMeHTOB
AJIKMHOB: TPOMHOMN CBSI3U, TEPMUHAJILHOTO aTOMa
Bosiopoaa. O6CyKIal0T BO3MOKHbIE PEaKLIUH aJIKMHOB

1-3
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46 AJIKHHBI: Peakunu npucoequHenys, KUCIOTHBIE CBOMCTBA TEPMUHAIBHOTO aToMa| COCTABIIAIOT YpaBHEHUS pPEeaKIIUU aJIKHHOB. § 28, 3amanus
XUMHUYECKHE Bonopona. Peaknust KyuepoBa kak ycrapeBiuii croco0 momydeHus CpaBHMBAIOT PEAKIIMOHHYIO CIOCOOHOCTD alKeHOB U |4-8
CBOMCTBA aJbJIETUJIOB U KETOHOB AJKUHOB
47 I[pakTuyeckas |Peakiuu npucoennHeHus K alKUHAM, ITomyyaroT arieTusieH U NPOBOAST €ro XapaKTepHbIe CocTtaBuThH
padora. [lomydeHu | KUCIOTHBIE CBOMCTBA TEPMUHAILHOIO aTOMa Bomopoaa. [ openue peakiuu, coouroias mpapuiia 6€30MacHoi paboThI C OTYET O
€ U peaKinu aleTusieHa nabopaTopHBIM 000PYIOBAHUEM U PEAKTHBAMHU MpoAeTaHHON
alleTUJICHA pabote
48-49|YcraHoBnenue Mero/bl 2JIEMEHTHOT'O aHAJIM3a OPTaHMYECKOTO BEIIECTBA. PemaroT pacuérable 3a/1a4u Ha yCTaHOBJIEHHE 829
MOJIEKYJISIPHOMN YcraHoBnieHHE MOJIEKYIISIPHON (POPMYIIBI BEIIECTBA IO ATOMHBIM MOJIEKYJISIPHOM (OpMYJIbI BElIeCTBA IO ATOMHBIM
q)OpMy.]'H)I COOTHOHICHHUAM 3JICMEHTOB B HéM, I10 MAaCCOBBIM JOJAM 3JIEMCHTOB U COOTHOHICHUSAM 2JICMEHTOB B HéM, 110 MaCCOBbBIM
BEIIIeCTBA 10 IPOJYKTaM €ro CropaHusi JIOJISIM 3JIEMEHTOB M 110 MPOJIYKTaM €ro CropaHust
50 |HempenensHbie [TomyueHue nmonuMepoB: MOIUITUIIEHA, TIOIUIIPOIIUIICHA, O0cyx)nalT IpUMeHEHHE POJYKTOB Tepejiena 8 30.
YTJIEBOJIOPOJIBI B |OMMBUHMIXJIOpHA. [lomyuenne aneToHa, akpuiIOHUTPHIIA. AJIKEHOB. [oxrorosutse
IIPOMBITIIICHHOCTHU TexHoMmornueckmne HpOGJ’IeMLI OTUX IIPOLECCOB. HonyquHe AJIKCHOB, O6Cy>KllaIOT COOTBETCTBUEC PA3HBLIX TEXHOJIOIIMECKUX |4 K
AJIKMHOB U aJIKaAUCHOB U3 MMPUPOAHOI'O ChIPbA. HpI/I‘II/IHBI YMCHBIICHUA | TPOLECCOB IMPUHIUIIAM «3eNEHON XUMHI. KOHTPOJIbHBIM
WCIIONIB30BaHMS aneTmiieHa. [lepcrekTuBel NcIonbp30BaHuA arleTnieHa | COCTaBISIIOT JUarpamMmbl IyTel MpeBpaIeHus MEPOIPUATHS
JUIA TOJIYYCHUS TOJIMMEPOB BCHICCTB B ITPOMBIIIJICHHOCTH M
51 KonTposabHas padora ujim 3a4éT nmo teme 3
Tema 4. Kucjaopojacoaep:xaniue opranuieckue coenmuenust (17 1)
52-54 | Cnuptel: ctpoenue | ["oMmomornyeckuii psa 1 obias GopMyia IpeAeabHBIX OJHOATOMHBIX | (OPMYJIBI 10 HA3BAHUIO CIIMPTOB.
Knaccudukanus u |cniuptoB. [lepBuuHble, BTOpHYHBIE, TPETUYHBIC CTUPTHL. M3oMepus 1 |Pucytor Gopmysbl H30MepoB CIMPTOB.
HOMEHKJIATypa (bm3myecKue CBOMCTBA MPENENbHBIX OTHOATOMHBIX CITUPTOB. OOBACHSIOT PEaKIIMOHHYIO CTIOCOOHOCT Pa3HBIX
CIHUPTOB Bomopoanast cBsi3p MeXAy MONeKyaaMu 1 e€ BirsHue Ha pr3udeckue |(parmenToB ciuptoB: rpynmsl —OH, cocennero ¢
CBOMCTBa CIUPTOB. PUZMOJIOTHYECKOE JIEHCTBHME METAHOJIa U 3TaHOJIa |HEW aToMa BOAOpOaA.
Ha OpTaHW3M 4enoBeka. BpemHble MpuBBIYKY U (PaKTOPHI, OO6cyX1atoT BO3MOXKXHBIE PEAKIINU, XapaKTepHBbIE IS
paspyIiaromye 310pOBbe CIIUPTOB
55 IIpakTnuyeckas padora. IIpoBoasaT peakmuro aeruaparanui nukiorekceda B |CoctaBUTh
[TomydeHne NUKIIOTEKCEHA U3 IIUKIOTEKCAHOMa TIepEroHHOM armapare, COONIoIas IpaBmiia OT4€rT 0
Oe3omacHoOW paboThI ¢ TabOpaTOPHBIM 00OPYAOBAHUEM |TTPOAETAHHON
1 peaKTHBaMU pabote
56 IIpakTHyeckas padora. IIpoBOZAT pEaKIMIO OKUCIIEHUS LIUKIOT€KCaHOMIa U CocTaBuTh
[lomydeHne aTuMTHOBOW KHCIOTHI OT()UITBTPOBBIBAIOT MOIYUEHHBIN TMPOITYKT MO OT4€rT 0
BaKyyMoOM, cOOIoast paBmiia 6e30nacHoi paboThI ¢ |TTPOIETaHHON
71260paTOPHBIM 000PYIOBAaHNEM W peaKTHBAMHU pabote
57 Pacuérnbie 3amaun |3amaun Ha HAXOXKAEHUE BBIXO/[A PEAKIIUU 1 HA PAcYET Macc UIH Pemaror pacuérHble 3a7a4n Ha HaXOKAEHHE Bbixoga |8 33

Ha HAXOXKJCHHE
MacCOBOH

00BEMOB peareHTOB C YU4ETOM BBIXOZA

pEaKIy U Ha pacuéT Macc Wik 00bEMOB PEareHTOB C
YYETOM BBIXOJA
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(oOBEMHOI)mONHN
BBIXOJIa TMPOIYKTa

peakuun
58 MHuoroatoMHble | MHOroaTOMHBIE COUPTHI, UX HOMEHKJIAaTypa. CXOJICTBO U pa3Iu4Us [TpoBoaAT 1aGOpaTOPHBIE OIBITHI, B KOTOPBIX 8§34
CIUPTBI CBOWCTB OJTHOATOMHBIX 1 MHOT'OATOMHBIX CIIUPTOB. OCOOCHHOCTH CPaBHUBAIOT CBOWCTBA OJJHO- 1 MHOTOaTOMHBIX
CIHPTOB, 00YCIIOBICHHBIE COCETHUMHU THAOKCOTPYIIIAMHU: BA3KOCTb,  |CIIMPTOB: BSI3KOCTh, PACTBOPHMOCTD, PEAKIIHIO C
KOMITJIEKCOOOpa30BaHKe. DTUIICHTIIMKOIb U TIIUIEPHH KaK rugpokcugoM meau(Il), okucienue, aeruapaTanuio.
MPEACTaBUTENN NPEAETbHBIX MHOTOATOMHBIX criupToB. KadectBenHas |CoOmoarot mpaBuia 6e3omacHoi paboThl ¢
peaKiys Ha MHOTOaTOMHBIE CIIUPTEL. Jlabopamophvle nabopaTopHbIM 000pyIOBaHNEM U peakTuBamMu. [1o
onvimyl. BzaumoneiictBue criuptoB ¢ Kucinotoi. OKHCIeHHE CIUPTOB. |pe3yabTaTaM OMBITOB 00CYKAAIOT CXOJCTBO H
Bsizkocth ciupToB. PactBoprMocTs criuptoB. O6pa3oBaHue pa3anyus OJJHOATOMHBIX 1 MHOTOaTOMHBIX CITUPTOB
KOMITJIEKCHOTO COSIMHEHHS MHOTOaTOMHOTO CIIHPTa C MEABIO.
HeruapaTanus coupToB
59-60 | Anpaeruasl u Anbreruanl U keToHbl. Kitaccudukarus aabaeruioB 1 KETOHOB. HasbiBaroT anbAernasl ¥ KETOHBI o uX ¢popmyaam u |8 35
KETOHBI CrpoeHue mpeenbHbIX albJerHI0B. IINEKTPOHHOE U pHUCYIOT UX (HOpMYJIbI 110 Ha3BaHHSIM. Uy
MPOCTPAHCTBEHHOE CTPOCHHE KapOOHWILHOW TPYIITIBI. WHPOPMAITHIO 110 (PU3UOTOTHIECKOMY JISHCTBUIO
Tomonorudeckuit psi, oomas popmyia, HOMEHKIATYpa ¥ M30MEPUST  |abJernIoB U KeTOHOB. OOCYKIat0T BO3MOXKHBIC
MIpeeNbHbIX albaeruaoB. GU3ndYecKrne CBOUCTBA MPEIAEIbHBIX PEaKIiy ambAETHIOB U KETOHOB, 3aMMUCHIBAIOT UX
aJbIETU0B U KeTOHOB. PU3HONOTHYECKOe NEHCTBUE alTbACTHIOB. ypaBHeHUS. [IpoBOAST XMMIYECKHIT SKCTIEPHMEHT,
HyxneodmipHoe mprcoeaunHEeHNE 110 KapOOHUITLHOM TPYIIIIE, cobmroas rmpaBuiIa 0€301acHOM paboTHI C
TUAPUPOBAHUE, PUCOCTUHEHUE K HOMBbHOM dhopMe. OcobeHHOCTH JabopaTOPHBIM 00OPYIOBAHUEM U PEAKTHBAMU
CBOWCTB aJIbJICTU/IOB: OKUCIIeHNEe. KauecTBeHHbBIE peakiuy Ha
KapOOHWJIBHYIO TPYIITY: PEaKIIus cepeOpsTHOro 3epKana,
B3anmMozaericteue ¢ ruapokcuaoM Meau(Il). Jemoncmpayuonnoiii
oneim. Peakins OpoMa ¢ alieTOHOM.
Jlabopamopnuie onvimsi. HykneohunsHoe mpucoeqHeHNe K
anpaerugam. Peakius cepeOpstHOro 3epkana. BoccraHoBICHHE
ruapokcua menu(1l)
61 Kap6onoBrie Knaccudukarms n HoMeHKIaTypa KapOOHOBEIX KucioT. CTpoeHne 3anuchBarOT POPMYITBI KapOOHOBBIX KUCIIOT. 8§ 36
KHCIIOTHI MIpeebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KACIOT. DIIEKTPOHHOE U OO6cyxmaroT cBoHCTBA KapOOHOBBIX KHCIIOT B CBETE HX

MIPOCTPAHCTBEHHOE CTPOSHUE KapOOKCHIILHOW TPYIIIIBL.
I'omonorudeckuii psin, odmas hopmyina u Gpu3mdecKre CBOHCTBA
TpeeNbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKUE
CBOMCTBA MPEIENBHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT (PEaKIHH
C MeTaJUTaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSIMU H COJISIMH) KaK
MIOATBEPKICHUE CXOCTBA C HEOPTaHWYECKMMH KHCIOoTaMH. Peakuus
stepuduranmy, e€ 00paTuMocTh. OcOOEHHOCTH XMMHUYECKUX CBOMCTB

3JIEKTPOHHOI'O CTPOCHHUSL.
3anuchIBalOT ypaBHEHUS PEaKUMH, XapaKTepPHbIX AJIs
KapOOHOBBIX KHCIIOT
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MypaBI:HHOﬁ KHUCIIOTHL. Briciine MMpeaCiIbHbIC U HEIPCACIBbHBIC
Kap6OHOBI)Ie KHUCJIOTHI

62 |I[IpakTuyeckas padora. [Momy4aroT YKCYyCHYIO KUCIIOTY H TPOBOAAT C HEM CocTaBuUThH
ITonyuenue u cBOMCTBa YKCYCHOW KUCIIOTBI XapaKTepHBIC PeaKiuu, COOTI0Ias MpaBmiia OTYET O
Oe3omnacHol paboThI C Ta00PaTOPHBIM 00OPYAOBAHUEM | TPOICIAHHON
Y pEaKTHBaMHU pabote
63 Crnoxubie 3¢upbl  |CTpoeHHE U HOMEHKIIATypa CIOKHBIX 3(UpoB. MexkiiaccoBas OOCyKIatoT CBOMCTBA CIIOXKHBIX 2(HUPOB B cBeTe X |8 37
nusomMcepus € Kap60HOBI)IMI/I kucinoramu. CriocoObl TMMOJIY4YCHUS CIOXKHBIX|3JICKTPOHHOI'O CTPOCHMU .
a¢upos. [IpumeHenne coXHBIX 3(PUPOB B HIIEBOW U mapdromepHol |OOCYX Ial0T YCIOBHS CMEIICHUS! pABHOBECHS B
TIPOMBIIIIEHHOCTH peakiuu 3repruduKanmu.
3anuchIBalOT YpaBHEHUS pPeaKLN, XapaKTePHbBIX I
CIIOXKHBIX 2(HPOB
64 Kupset Crtpoenue xupoB. PacturenbHble U )KUBOTHBIE )KAPBI, KX COCTAB. OOCYX/Iat0T CBOWCTBA )KUPOB B CBETE MX XUMHUYecKoro|§ 38
dusnyecKre CBONCTBA U OMOJIOTHYECKAsT POIH )KHUPOB. XUMUICCKHIE CTPOEHHUSI.
CBOMCTBa XHPOB: TUAPUPOBaHUE, okucieHue. ['maponus (ombuieHue) |OOCYKIAIOT MPUMEHEHUE U OMOJIOTUIECKYIO POJIh
KHUPOB KaK CIIOCOO MPOMBIIIIIEHHOTO TTOyYeHHUs COJIeH BBICIINX KAPOB
KapOOHOBEIX KUCIOT. [IpumeHenne xupoB. Mblia Kak COJTA BBICIIHX
KapOOHOBEIX KHCIIOT. MOroIIie CBOMCTBA MbLIA
65 IIpakTH4yeckas padora. IIpoBoAAT XMMHYECKHI KCTIEPUMEHT, COOII0ast 8§39
CBoiicTBa JXHPOB mpaBuiia 0€30MacHoi paboThI C 1Ta00PATOPHBIM (moxroroBka kK
obopymoBaHueM U peakTuBaMu. OOCYKIarOT CIEMYIOMEMY
MPAaKTUIECKOE 3HAUCHHE TIOYICHHBIX PE3YIILTATOB YPOKY)
66 Kucnopozaconep:xa |[IponsBoactso u nepepaboTKa MeTaHoIa, CocTaBisOT AUarpamMMbl IyTel MpeBpanicHus 839
nue areroHa, stanona. [Ipou3BoaCcTBO MoONMATHIIEHTEpedTaIATA. BEIIECTB B MPOMBINIIIEHHOCTH. OOCYKIAI0T
OpraHUYecKHe Hcnonk3oBaHue KUCIOPOACOICPKAIMX COSNUHEHNH B ObITY. Ponb HKOHOMHUYECKHUE ACTIEKThI HCIIONb30BaHMsI TIUIICPHHA
COe/IM-HEeHUS B TIIMIEPUHA B MPOMBIIIZICHHOCTH KaK OTX0J1a MIPOU3BOICTBA MbLIA
MPOMBIIILTICH-HOCTH
1 OBITY
67 |Mpaktunyeckas |Unentudukanms opranmdeckux coequHeHnil. ['eneTnyeckas cBsA3b Onpenensor, BeecTBO KaKoro kinacca Haxoautces B | [ToaroroButhe
paboTa. MEXKy KJIacCaMHi OPraHUYECKUX COETUHEHUN mpo6e. [IpoBomsAT XUMHUYECKU SKCIIEPUMEHT, K
PacriosnaBanme coOroias mpasuiia 0€30ImacHoO paboTHI C KOHTPOIEHBIM
OpraHUYECKHX n1a00paToOpHBIM 000PYIOBAHUEM U PEAKTHBAMHU MEpOTIPUSITUS
BEIIECTB M
68 |KonTtpoJbHasi pagoTa uju 3a4€T o teme 4
Tema 5. Apomatudeckue coequHenus (apensl) (6 4)
69 benson HUcropus otkpeitus 6enzona. Popmyna Kekyne. 'omonoru 6enzona.  [OOcyx)aa0T BO3MOXKHOE B3aMHOE PACIIOIOKEHHE 840

HOMeHKJ'IaTypa 3aMecTuTeaei B OEH30JIEHOM KOJIBIIC. Opmo—, mema- u

3aMecTuTeNneil B 6eH301bHOM Koublle. O0CyKIIaloT,
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«apa-nonoxkerust. OTIuUne CBOUCTB OSH301a OT CBOMCTB alKEHOB:
3aMeIleHre aTOMOB BOAOPO/Ia, & HE MPUCOSANHEHHE K TBOHHBIM
cBsi3sM. Peakiiun OpoMUpoOBaHMsI, TUAPUPOBAHMS 1 HUTPOBAHUS
OCH30I1a, OKUCIICHUs] OOKOBBIX LieTiel. Jlabopamopnbie

onvimul. CpaBHEHHE B3aMMOJICHCTBHUS OCH30J1a U IUKJIOTeKCEHA C
opomom. Okuciienne OeH3omna. Peakiust OeH301a ¢ a30THOIM KUCIIOTOM

KaKHe CBOMCTBAa MOXKHO OXKUJATh OT OCH30J1a 110
dopmyne Kekyne. [IpoBoast xumuueckuit
JKCIIEPUMEHT, COOJIFO/1as ITpaBmia Oe301acHON paboThI
¢ 1abopaTOpHBIM 00OPYIOBAHUEM U PEAKTHBAMHU.
OO0paIiaroT BHUMaHUE HA TO, YTO, HECMOTPS Ha
HaJIM4YUe IBOUHBIX CBs3eH B (hopMyJie, CBOMCTBA
OcH30I1a IPUHITMITAATIBHO OTJIMYAIOTCS OT CBOIMCTB
AJIKEHOB

70 OJeKTpOHHOE ComnpsxéHHas n-cucremMa B MoJiekyie 6eH3ona. benzonbHoe kombio.  |OOCYX)AAI0T BO3MOXKHBIE IPHYUHBI PACXOXKJICHHUS 8§41
CTpOCHHE Apomarudeckas cuctema. [IpuMepsl Jpyriux apoMaTHUECKUX CBOMCTB O€H30JI1a U aJIKCHOB.
MOJIEKYJIbI O€H30J1a | COeqMHEHN. APOMAaTHYECKHE YTIICBOI0POIbI (ApEHBI) Kak OO0CyXIal0T CONPSDKEHUE B MOJIEKYJIe OCH30J1a.
W apOMaTHYHOCTh | yTJIEBOJIOPOJIBI, COJlEpIKaIe OEH30IbHOE KOIBIIO [ToACYMTHIBAIOT YHCIIO JIEKTPOHOB B JI-CHCTEME
OeHzomna.
Onpenensor apoMaTHIECKHE COSTMHEHHUS TI0
CTPYKTYPHBIM opMynam
71 Peakiuun Mexanu3m anekTpoduabHOro 3aMenieHus. Bausiane 3amectureneid Ha |[IpoBOAST XMMHUYECKHIT SKCTIEPUMEHT, COOTI0aas 842
3aMeIleHHS B CKOPOCTh U OPHEHTAIIMIO ANIEKTPOGMILHOTO 3amenienusi. Opmo-napa- |npaBuiia 6e30nacHoi padoTel ¢ 1abopaTOpHBIM
OEH30IbHOM opugmanesl (AKTUBUPYIOIINE 3aMECTUTEINN ) B .METar-OpueHTaHTHI 000pyTIOBaHNEM U PEAKTHBAMHU.
KOJIBITe (me3aKTHBHPYIONIHE 3aMECTUTENN ). Jlabopamophbie Ha ocHoBe cxeMbl MexaHN3Ma JIEKTPOOHIEHOTO
onvimoel. CpaBHEHHE PEaKIny OSH30J1a TONyosIa, TUMoa (FuTd (heHoJIa) |3aMeIIeHHs M pe30HAaHCHBIX (hopM KapOOKaTHOHA
1 OCH30MHON KHCIIOTHI ¢ OpOMOM M a30THOM KHUCIOTOU 00CY)KITAIOT PUIUHBI Pa3IUIHs CKOPOCTH U YCIIOBUH
peaxIum.
OrnpenensatoT OpUEHTAITMOHHEIN 3P hEKT 3aMECTUTEIS
110 €r0 CTPYKTYPHOI opmyre
72 DeHoIbl u Onpenenennsi. MHOTOaTOMHBIE (PEHONIBI. ApOMaTHYECKHE CITUPTHI M UX| PUCYIOT cOnpshkEHHYIO TT-CHCTEMY B MOJIEKYITe 843
apoMaTHYECKHe CXOJICTBO ¢ TIpefenbHbIME criupTaMu. [lomydenue genomna. ¢enoma.
CHUPTHI Conpspkenre HenoAenEHHON maphl KUCIOpoaa ¢ OEH30IbHBIM OO0CyXIatoT BIVSIHAE CONPSDKEHIS] Ha KHUCJIOTHBIS
konbiioM. KucnmotHeie cBoiicTBa (peHomna u 3aekTpoduiabHoe cBoiictBa rpymmbl — OH 1 akTHBHOCTE OEH30IIEHOTO
3aMelieHrne B OEH30IbHOM KoJbIle. DEeHOISIT-HOH KaK JIUTaHI. KOITbIIa B PEAKIHSAX IJEKTPOQPIIIHHOTO 3aMEIICHHS.
[Ipumenenue denona OO0CyXIatoT aKTUBUPYIOIIEE U OPHEHTUPYIOIIee
nericteue rpymmsl — OH
73 IIpakTHyeckas padora. ITpoBOAAT XUMHUYECKHH SKCIEPUMEHT, COOII0Aas [ToaroroBuThC
Brusiaue npaBuiia 6€30MacHOM paboTHI C TA00PATOPHBIM K
apOMaTHYHOCTH HA CBOMCTBA COCAMHEHUI ob0opynoBaHueM U peakTnBaMu. CpaBHUBAIOT PEAKIINU | KOHTPOIBHBIM
MEHTOJIA U TUMOJIA, OOBSICHSFOT Pa3jIMIue UX CBOHUCTB. |MEpONPUATHS
CocTaBIIsIIOT COOTBETCTBYIOLIHME CXEMbI PEaKIUil M
74 | KouTtpoJbHasi padoTa WJIH 324€T MO TeMe 5
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Tema 6. Opranuueckre COeTUHEHUS PA3HBIX KiaccoB (6 1)

75 lasnorenankanbl | HoMeHKkIaTypa v mody4YeHUE TajloreHankanoB. HykneodnbpHoe u Ha3zpIBaroT rajnoreHaakaHbl U COCTABIISIOT UX 8§44
paauKaIbHOE 3aMelleHre, OTHICTUICHUE TaloreHBOIOPOA. (bopMyITBI IO HA3BAHHSM.
KoHkypeHIus oTIeruieHns 1 3aMeIIeHUsI, YCIOBUS HAIIPaBICHUS N3ob6paxkaroT pacrpeneneHue 3JIeKTPOHHOMN
peakuuu B Ty WiK Apyryto cropony. IIpasuino 3aiiniea. Peakuus TUIOTHOCTH BOKPYT aTOMOB TajloreHa u 00CYKJaroT
Bropua. Peakuus Pedopmatckoro. [Tomydenue peakruBa ['punbspa. BO3MOXHBIE CBOICTBA IaJIOr€HAJIKAHOB.
HpI/IMeHCHI/Ie rajJoréHaJIkaHOB KaK HEHHOI'O IIPOMEKYTOUYHOI'O 3anuceIBaloT YpaBHCHUA peaKHHﬁ, XapaKTCPHBIX I
MPOYKTa IS TIONTyYESHUST raJIoreHaIKaHoB.
JOpyrux GYHKIUOHAIBHBIX MPOU3BOAHBIX. [IpoTHBOpedns ux OO6CyX1al0T CHHTETHYECKYIO IIEeHHOCTh
NIPUMEHEHUS IPUHIMIIAM «3EIEHON XuMum». OpeoHsl, rajoreHajKaHOB
TTOJIMBUHUJIXJIOPH/T M TTOJIUTETPahTOPITUIICH
76 Merannoopranunde |a-CoeanHeHNs U MT-KOMIUIEKCHL. MeTaiooprannueckue a-coeauuenus | 300paxaroT pacnpeneeHre 3IeKTPOHHON TIoTHOCTH|§ 45
CKHEC COCAUMHCHHA |KaK BHCKTPO(bI/I.HBI, UX CHHTCTHYCCKas EHHOCTh, KaK OCHOBaHU . B PCAKTHUBEC FpHHBHpa u o6cy>1<zxa}0T €I'0 BO3MO>KHBIC
®epporien. n-KoMmrurekcsl kak kaTanu3aTopsl. [lonmydenne OeH30ma u3 |cBoiicTBa.
alleTUJIeHa Ha HUKEIbOPTaHUYeCKNX KaTan3aropax. Karammsarop 3anuchIBalOT YpaBHEHUS PEaKIUi, XapaKTePHBIX IS
Hurnepa—Harra METAJUTOOPTAHUIECKHUX a-coemnHeHud. OO0CYKIaroT
CTPYKTYpY (heppoliieHa
7 AMUHBI [lepBuuHbIe, BTOPHUHBIC, TPETHUHBIC aMUHBL. Kitaccubukaiius aMmuHOB | PUcyroT popMyIibl BO3MOXKHBIX MPEACTbHBIX § 46, 3amaHus
T10 TUITY YTIIEBOJOPOJHOIO ParKaja v YHCITy aMUHOTPYIII B COCJIMHEHUH, COJIepXKAIUX YrIepo, BOXOpoI u a30T. |1-3
MOJICKYJIe. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOCHHUE MPeaelbHBIX |O0CYXar0T, KaK uX KiaccupuimpoBathb. OOCyKaaroT
aMUHOB. PU3HYECKHE CBOMCTBA aMUHOB. [ OpMOHBI, coziepkaliue BO3MOXXKHBIE CBOMCTBA amu(paTHICCKIX aMHHOB T10
aMUHOTPYTITY. AMUHBI KaK OPTaHUYECKHUE OCHOBAHHS: PEAKIIUU C aHAJIOTUH CO CBOWCTBAMHU aMMHaKa. 3alliChIBAIOT
BOJIOH, KUCIIOTaMu. Jlabopamopnutii onvim. OCHOBHBIE CBOMCTBA YpaBHEHUS peakUui, XapaKTEPHbIX JJI1 AMUHOB.
aMHUHOB IIpoBOIAT XUMHUYIECKHI IKCIIEPUMEHT, COOTIOnas
mpaBuiIa 6e30macHO paboThI ¢ Ta0opaTOPHBIM
000pyTOBaHNEM U PEAKTHBAMHU
78 AHnniH AHWITUH KaK IMPEACTaBUTENb apOMAaTHIECKUX aMUHOB. CTpoeHHe PucyroT conpsx€HHYIO I-CHCTEMY B MOJIEKYIIe § 46, 3amanus

axmnyHa. [IpranHer ocaabaeHns OCHOBHBIX CBOWCTB aHIIIMHA B
CpPaBHEHWH C aMUHAMH TMIPEENbHOTO psifa. XUMHUIECKHUE CBOWCTBA
aHWIMHA: B3aUMOJISHCTBHE C KUCIIOTaMH, OPOMHOM BOIOH, OKHCIICHHUE.
[TomydeHne aMHHOB aIKAJIMPOBAHIEM aMMEaKa U BOCCTAHOBIICHUEM
HUTPOINPOU3BOAHBIX YIIIEBOAOPONOB. Peakuus 3uHnHA.
KommuiekcooOpaszoBanue ¢ amuHamu. Jlabopamoproie

onwvimoel. OCHOBHBIE CBOMCTBA aMUHOB. CpaBHEHHE OCHOBHOCTH
aHWIMHA 1 aMMuaka. KoMriekcooOpa3oBaHue ¢ y4acTHEM aMHHOB

aHMJIMHA.

OOCYXIa0T BIUSIHUE CONPSDKEHUS] HA OCHOBHBIE
cBoiictBa rpymmbl -NH> 1 akTHBHOCTE OEH30IIBHOTO
KOJIBLIA B PEAKIUAX AJIEKTPOPHIBHOIO 3aMeIICHUS.
OO0cyXIaroT ciocoOOHOCTh anu(paTHIECKUX aMHHOB H
aHWIMHA 00pPa30BBIBATH KOMIUIEKCHI C METAJTIAMU H
HPOBOJISIT COOTBETCTBYIOLIUH JIAOOPATOPHBIN OIBIT.
3anuchIBalOT ypaBHEHUE PEAKLUH 3JIEKTPOPHIEHOIO
3aMelIeHHs B aHUIIUHE.

IIpoBOSIT XUMHYECKHI IKCIIEPUMEHT, COOIIIOaast

4—7,
MIPOYMTATH
TEOPETHUYECKY
0

4acTb U
MIPOBECTH
pacuérsl K
MPaKTHYECKOU
pabote
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npaBuia 0e30macHoi paboThl ¢ 1a00paTOPHBIM
000py/IOBaHUEM U PEAKTHBAMU

79 MpakTnyeckas |Peakuus nuasoruposaHus. Peakuus azocoueraHus CHHTE3UPYIOT U HCCIeAyIOT aHUIMHOBBINA Kpacutenb, |CoCTaBUTH
pa6oTa. coOroziast mpaBuiia 0€30MacHOM paboThI C oT4ér 0
[Nonyuenue u nabopaTopHBIM 000PYIOBAHUEM U PEAKTHBAMHU MpoIeNIaHHON
HCCIICIOBAHKE pabote
AHUJINHOBBIX
KpacuTeneu

80 Oprannueckue IIpombInuIeHHOE MOTYyYEHUE aHUJIMHA U CUHTE3bI Ha €r0 OCHOBE. BBINMHCHIBAIOT BO3MOXHBIE AKOJIOTHYECKHE TIpodIeMsl, |§ 47
coenuHenus azora |Kpacurenu. [Tonuyperansl. AKpHUIIOBOE BOJIOKHO. BO3HHKAIOIIME TIPU MIPOU3BOJICTBE MOIMYPETAHOB.

B ITonmmamuap! (KarpoH, HEHIIOH, KeBIap), MyTH UX CHHTE3a. Peakius [IpennaratoT BO3MOXKHbBIE «3€JIEHBIC» MTyTH MOJIY4EHUS

MPOMBIIIUICHHOCTH |TOJMKOH/ICHCAIIMN M TEXHOJIOTHYECKHE TPYAHOCTH €€ TP OBE/ICHNSI. aHWJIMHA U3 OEH30J1a U 00CYKAal0T TPOOIIEMEI,

AHNOHOOOMEHHBIE CMOJIBI KOTOpPBIE MOTYT IPU 3TOM BO3HUKHYTh. crionb3ys

MIPEMETHBIN yKa3aTenb, HAaXOAAT B yueOHUKE
Ha3BaHUA CHHTCTHYCCKHNX BOJIOKOH, UX @OpMyJ'II)I u
ornucanue cBoicTB. COCTABISIOT CXEMBI PEaKIHiA
MONTyYEHHSI CHHTETUYECKUX BOJTIOKOH. OOCYKIaroT
00J1aCTH IPUMEHEHMSI TOJIMAMUAHBIX BOJIOKOH

Tema 6. Xumus :xku3uu (10 4)

81 3epkaibHas IIpoctpancTBeHHBIE (OPMYIIBL. 3epKaIbHBIE H30MEPHI (IHAHTHOMEPHI). | COOUPAIOT MOIEIH MOJIEKYIIBI MOJIOYHOM KUCIOTEHI 1 |§ 48
nu3zoMepus XupanabHOCTh. Y CIIOBUSI XUPAJIBHOCTU MOJIeKy. Pasnnuenue COIIOCTABJISIOT PE3yJIbTATHI.

ONTHYECKHX M30MEPOB IO BPAICHUIO IIIOCKOCTH MOISAPHU3AINN CBETa. |PHCYyIOT mpocTpaHCTBEeHHBIE (hOPMYIIBI COSTMHEHNUH,
dopma KpUCTAIUIOB 3epKaJIbHBIX H30MEPOB. Paznnune XuMu4aecKux COOTBETCTBYIOIIME MOJEISM MOJIEKYII.
CBOMCTB 3€pKaJIbHBIX N30MEPOB B XUPAIbHOM OKPYKEHHUHU. Ananu3upyrot (OpMyIIbl pa3IUYHbIX OPraHUYECKUX
XUpaabHOCTh KUBBIX OPIaHU3MOB. BEILIECTB U BBIABISIFOT CPEAN HUX XUPAJIbHBIE
Jlabopamopnsie onvimsl. BpalieHue miI0CKOCTH NOJISPU3ALUU CBETA.  |CTPYKTYPBI.
Pa3nenenne kpucramioB BUHHON KHCIOTHI IO popMe OO6cy)AatoT CIeICTBUS XUPATBHOCTH KUBBIX
OpPraHU3MOB.
[IpoBomAT XUMHUYECKHIA SKCIIEPUMEHT, COOIIOIas
npaBuiia 6€30MacHoi paboTHI C TA00PATOPHBIM
000pYAOBaHHEM M PEAKTUBAMHU

82 YrieBosLI. Kaccudukarus yriaeBooB: MOHOCaAXapHUIbl, FCaxapubl, Pucyrot ¢popmyibel menTo3 u rekcos. Coduparor § 49

I'moko3a MO CAaXapHIbl; TPUO3bI, TETPO3bI, IEHTO3bI, rekco3bl. Pusndeckue MOJIeIb MOJIEKYJIbI TIFOKO3bI, 00palias BHUMaHUE Ha

CBOICTBa W HaXOXKAEHWE YIIIEBOIOB B pupoze. | moko3a kak
anprerugocnupt. Gopmynel Oumiepa 1 NUKITHIECKUE HOPMYITHL.
N3omeps! rnroko3bl. [loayyeHue riaoko3sl. XUMHUECKUE CBOMCTBA
TTFOKO3BI: allMIINPOBaHUE, AJKIIIMPOBAHUE, CIIUPTOBOE U

KOH()UTYpaLMIO IPYII BOKPYT aTOMOB YTJIEPO/Aa.
[IpeBpamiaror MoseNb TMHEHHOH (POPMBI TITIOKO3HI B
Mozenu uukiandeckux ¢opm. [Ipespamaror Mmoaensb

TJIFOKO3BI B MOzienb pyKTo3bl. [IpoBOIST XMMUYECKHA

27




MOJIOYHOKHCII0€ OposkeHHe. DKCIepUMEHTAIbHBIE I0KAa3aTeIbCTBa
HaJWYUs AJIbJCTUIHOW U CIUPTOBBIX TPYII B MOJICKYJIC TIIFOKO3bI.
[Mpumenenue rmoko3sl. pykTo3a Kak H30Mep TIOK03bl. Prbo3a u
JIe30KCHpH003a.

Jlabopamopnvie onvimol. B3auMoneiicTBHE TIIIOKO3bI ¢ THAPOKCHIOM
meau(1l). Peakius riaokossl ¢ okcugoM cepedpa(l)

IKCIIEPUMEHT, COOI0as TpaBmiIa 6e30MmacHor paboThI
¢ JIabOpaTOPHEIM 00OPYIOBAaHUEM U PEaKTUBAMU

83 Onurocaxapunpl. |Baxkrelmme aucaxapuisl (caxaposa, JIaKTo3a, PHCYIOT Ml COOMPArOT MOJEITH MOJIEKYJI caxaposbl, |8 50;
Caxapoza MaJbT03a), UX CTPOEHHE U PU3NUECKHE JIAKTO3bI, MAHHO3bI. Y CTAHABJIMBAIOT, HA KaKHe MPOYUTATh §
cBoiCcTBA. 'MIponu3 caxaposbl, JIAKTO3HI, MOHOCaxXapuAbl MOT'yT FUAPOJIA30BATHCS 3TH 51 m§ 52 ms
ManbTo3bl. Jlabopamophulii onvim. B3anMoericTBie caxapo3bl ¢ Jucaxapuibl. [IpoBosST XUMHYECKAN IKCIIEPUMEHT,  |TIOATOTOBKHU K
THUAPOKCUIOM KaJIbIUs coOuroziast mpaBuiia 0€30MacHoM paboThI C CIEIYIONIEMY
J1a00paTOPHBIM 000PYIOBAHUEM U PEAKTHBAMU YPOKY
84 Kpaxman u Kpaxman u memutrono3a kak omojorndeckue noaumepsl. Xumudeckue |Ilo ctpykrypHoi Gopmysie kpaxmaia OnpenessioT, § 51,52
HEIUTION03a CBOMCTBa Kpaxmaia (THJpOoJIi3, KaYeCTBEHHAs PEAKIIHs C HOJIOM U €€ M3 ocTaTKoB Kakux CaxapoB OH COCTOMT.
MIpUMeHEHHe [Tt OOHAPYKEHHSI Kpaxmajia B IPOAYKTaX MUTAHUA). OO6cyx1at0T BO3MOXKHBIE (PU3NUECKHE U XUMUYIECKHE
XuMuuecKre CBOMCTBA IeIUTI0I03bI: THIIPOIIN3, 00pa30BaHUE CIIOXKHBIX | CBOHCTBA KpaxMala.
a¢upos. [Ipumenenne 1 Ouonoruueckas poib yrieBonoB. Okuciienne |[1o pucyHKy ONMpenensioT pa3iHyus MeXIy
YIII€BOJOB — MCTOYHUK DHEPTUU M1l )KUBBIX OpraHnu3MoB. [loHATHE |KpaxMalioM U HESUTI0I030M.
00 MICKyCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE al[eTaTHOTO OO6cyxIatoT CBOWCTBA aI[eTaTHOTO BOJIOKHA TI0
BOJIOKHA. JIabopamopHble onvimul. 1IpUTOTOBIEHNE KPaXMaIbHOTO CPaBHEHHUIO CO CBOMCTBAMH IIEILTIOJIO3BI.
KJIeHicTepa M B3aUMOJACHCTBHE KpaxMaja ¢ noaoM. I maponus kpaxmana|llpoBoasIT XUMHYECKUH SKCIIEPUMEHT, COOITIOIast
mpaBuiia 0€30MacHOi paboThI C 1Ta00OPATOPHBIM
000pyTOBaHNEM U PEaKTHBAMHU
85 |AMHHOKHCIOTHI | AMHHOKHCIOTBI: CTPOSHHE MOJICKY]l 1 HOMEHKIJIATYpA. BrISBISIOT peakiinOHHbIE IEHTPHI B MOJIEKYJIaX 853
I"'oMonorudeckuii ps, u3oMeprs U GU3NIECKUE CBOMCTBA IPEICITEHBIX | aMIHOKHUCIIOT.
AMHUHOKHCJIOT. AMUHOKHUCIIOTHI Kak aM(OTEepPHBIC OPraHUICCKIE Cobuparor MoAen MOJIEKYJ a-aMUHOKHCIIOT, YTOOBI
coenuHeHus. L[BuTTep-noHbl. Peakiim aMnHO- 1 KapOOKCHITBHBIX yOeIUThCS B HX XUPATBHOCTH.
TPy aMAHOKHUCIIOT. bronorndeckoe 3Ha4eHNe a-aMUHOKHCIIOT. [IpennomnararoT, Kakue XUMAYECKHE CBOWCTBA MOTYT
Cunres nentunos. [lonyyenne amuHokucnot. [Ipumenenne OBITH XapaKTePHBI IS AaMHHOKHCIIOT.
AMUHOKHCIIOT OO6cyxmatoT, To4eMy TeMIepaTyphl IIaBICHUS
aMHUHOKHCJIOT TOPa3/IO0 BHIIIE, YeM TeMITepaTyphl
KHATIEHUS] aMHHOB ¥ KApOOHOBBIX KHCIIOT C TOH JKe
MOJIEKYJIIpHON Maccoil. COCTaBIAIOT ypaBHEHUS
peaKIuii, XapaKTepHBIX IJI1 aMHHOKHUCIIOT. Prucyrot
(hOopMYIBI AUTIENTHIOB, OOPA3YIOIIUXCS U3
pa3HBIX AMHHOKHUCIIOT
86 benkn Crpoenue 6enkoB. [lentuanas cBsi3b. benku kak npuponHbie O06cy)Aal0T IPUYMHBI MHOr000pa3us CBONCTB 8§54
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ouononumepsl. CoctaB u ctpoeHue OenkoB. [lepBuyHasi, BTOpUUIHaS,
TpeTUYHasl, YeTBEPTHYHAS CTPYKTypa Oesnka. OCHOBHBIC
AMHHOKHCJIOTHI, oOpa3ytomue Oenku. XuMHYeCKrue CBOCTBa OENTKOB:
TUAPOJIN3, ICHATYpAaIKs, KaUeCTBCHHbBIC (IIBETHBIC) PEAKIIUU Ha OCITKH.
I[OCTI/I)KCHI/ISI B U3YUCHHU CTPOCHUA U CUHTEC3a

OenkoB. Jlabopamopnuiii onvim. 1|BeTHBIE peakuny Ha OenKu

0EJKOB.

O06cy)aatoT, KaKue aMHHOKHUCIIOTHI JTOJKHEI
BXOJIUTh B COCTaB OeJika, 4YTOOBI MPUIATh EMY T€ WU
VHBIE CBOMCTBA.

[TpoBOAAT XUMUYECKHI SKCTIEPUMEHT, COOIIOAas
npaBuia 0e30MacHoi paboThI ¢ 1a0OpaTOPHBIM
000pyTIOBaHUEM U PEaKTUBAMHU

87  |Asorconepxamme |[Tuppos u nupuauH: 3IEKTPOHHOE CTPOSHUE, apOMATUICCKHUH Pucyror pe3oHaHcHbIe (GOpMBI TUPpOIIa U HpuauHa, |8 55
TeTepOLUKIMYECKH | XapaKTep, pa3inine B MPOSBICHHH OCHSIBHBIX CBOWCTB Ha UX OCHOBE 00CY)KJAI0T OCHOBHOCTB IIHPPOJIa U
e MUPUIMHA U UX CITIOCOOHOCTD K ANEKTPOPHUILHOMY
COE/IMHEHUS 3aMeEIIeHHUIO.
Pucyrot GopMyibl a30TUCTBIX OCHOBAHUH (TUMUHA,
IIUTO3WHA, aJICHUHA U TYaHWHA)
88 HyxneunoBsie Crpoenne nykimeotuaoB. CocraB HykiaenHoBex kuciaoT (JIHK, PHK). |CobuparoT Momeau MOIEKY a30THCTHIX OCHOBaHMi. |8 56.
KHCJIOTHI Porb HYKJIEMHOBBIX KHCIIOT B )KH3HEEATELHOCTH OPraHU3MOB OOBSCHSIOT IPUINHBI KOMIUIEMEHTAPHOCTH. [MpouuTrats §
Cobupatot mogens et PHK u nBoiinoif cimpamu |57 ans
JHK TOJITOTOBKH K
CIIEAYIOIEMY
YPOKY
89 Mertabomu3m ®depment. Cyocrpar. [IpuHIUI KOMITIEMEHTApPHOCTH B paboTre OOCYXIaroT )KU3HEHHO BaXKHBIC ITPOIECCHI B 8§57,
¢depmenra. ['opmonsl. Helipomenuaropst OpraHu3Me U UILYT UH(OPMALUIO 00 OTBETCTBEHHBIX |[IOATOTOBUTHC
3a HUX (epmeHTax. Nyt nadopmanuio o MexaHu3Max| s K
JEeWCTBUSI TOPMOHOB KOHTPOJIbHBIM
MEpOIPUSITUS
M
90 |KouTtpoJbHasi paéoTa WM 3a4ET 10 TeMe 6
Tema 7. Xumus nojsumepos (5 4)
91 Cunrernueckue  |OCHOBHBIE CTIOCOOBI MTOTyYEHHS BEICOKOMOJIEKYIISIPHBIX coequHeHnid: |l[IpoBomsaT nenoByto urpy «Beibop momnmepa mis [IpounTats §
TTOJTUMEPHI PEaKINH MONIUMEPU3AINH U TIOTHKOHACHCAIUH. pelIeHus Tol WM WHOM 3a1aun 1 mooop cnocobos |60, 61
CrpoeHue u CTpYKTypa MOJIMMEPOB. €ro nepepadoTKm» TUIst
3aBHCUMOCTD CBOWCTB ITOJIMMEPOB OT CTPOCHUS MOJIEKYII. MOATOTOBKH K
TepmonnacTU4HbIE U TEPMOPEAKTUBHBIEC TIOTUMEPHI. CIIEAYIOIEMY
Konnencanuonnsie nonumepsl. [leHommacTel YPOKY
92 Kayaykn Bynkanuzamys kaydyka. Pesuna. CtepeoperyisipHble KaydyKH. ITpoBozsaT nenoByro urpy «Beibop kayaykomnono6uoro |[Ipountats §
Cononumepsl. MHOrooOpasue BII0B CHHTETHYECKUX KaydyKOB, UX MaTepuaia ISl peleHns TON WK WHOH 3a/1a4d 1 62 s
CBOMCTBA U IPUMEHEHUE noA0o0p crtocoOoB ero nepepadoTKm» MOATOTOBKH K
CIIEAYIOIEMY
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YPOKY.

IIpunectu
00pasIsl
pa3HbIX
TKaHE! U
BOJIOKOH
93 Cunternueckre  |CHHTETHUECKHE BOJIOKHA. JlabopamopHuiii onvim. CBolicTBa KanpoHa |CpaBHUBAIOT CBOWCTBA PA3IMYHBIX TKaHEH W BOJIOKOH |8 62
BOJIOKHA (MEeXaHUYECKYI0 MPOYHOCTh, CMAaYNBAEMOCTh,
YCTOWYHMBOCTB K HarpeBaHuio). O0Cy IaloT, Kakue
TKaHU MOXHO MCITOJIL30BaTh JJId PECIICHUA TEX UIIN
MHBIX 33124
94  |Mpaktuueckas |Knaccupukanms nonumepos. Kinaccudukanys BOJIOKOH Pacrnio3natoT paszHbie OIMMeEpHl U BOJIOKHA, cobmoas |[loaroroButs
padora. mpaBuiia 0€30MacHOM paboThI ¢ J1abOPaTOPHBIM COOOIIEHHS
Pacno3naBanue 000py/TIOBaHNEM U PEAKTHBAMHU
MJIaCTMACC |
BOJIOKOH
95 IIepcniekTuBbI CononumMepsl, yCOBepIIEHCTBOBaHUE TeXHONMOrnii. Humessie IIpoBonsar nenoByro urpy «Ilnanuposanue [IpounTats §
pa3BUTHSA TTOJIMMEPBI: CHHTETUYECKUE TUIEHKH (M3O0JISAIINS IS TIPOBOJIOB, MIEPCIIEKTUBHBIX pa3pabOTOK B 00IaCTH TOTUMEPOB» |63 st
TTOTUMEPHBIX MeMOpaHBI [T OTIPECHEHUS BOJIBI), 3aIIUTHBIE TUIEHKH. [IpoBosmue MOJITOTOBKH K
MaTepuasoB oprannueckue nmonumepsl. Komnosutaeie MaTepuansl. [lepcrekTuBst CIeqyomemMy
HCIIONIb30BaHMS KOMITO3UTHBIX MaTepuanoB. HoBrie TexHOMOT T YPOKy
JTAJTbHEHNTIIEr0 COBEPIIEHCTBOBAHMS MMOJIMMEPHBIX MaTEPHAIIOB
Tema 8. IlpakTuyeckue acnekTbl XuMu (7 4)
96 ITumia ¢ Touku OcHoBBI uIeBOW xumun. KaopuitHocTs iUy, bemkw, )Kupel 1 PaccunTeIBaloT onTUMAIBHOE MTOTPEOIeHNE 863
3peHHs] XUMUH YTIIEBO/IBI KaK MIUTATENbHbIE BEMIECTBA. X paHeHue Muiy. [Ipomeccrl, |MHUTATENBHBIX BEMIECTB C YIETOM 00pa3a )KU3HM.
MIPOTEKAIOIIHE TIPH TEPMHUIECKOH 00paboTke muiy. BuraMuHEL. OO0CyXIatoT CIOCOOBI MTPUTOTOBIECHHUS MTUIIN, KOTOPBIE
KoncepsanTtsl. [Inmessie qodasku. ParmonansHoe nuTanne OyIyT HCIIONIb30BaTh JOMa
97 IIpakTHyeckas HccnenyroT npomecchbl, KOTOPbIE IPOUCXOIAT C [IpounTats §
padora. KpaxMaJIoM NP KyJlrHapHOH o0paboTtke, cobmronas |64 amst
Kpaxwman B npaBuiia 6€30MacHOM pabOTHI € TA00OPATOPHBIM MOJITOTOBKH K
TTHTIEBBIX 000pyIOBaHNEM U PEAKTHBAMHU CeqyromemMy
MIPOAYKTaX YPOKY
98 [MumeBapenne ¢ |OTAENBI XKETYJOYHO-KUAIIIEYHOTO TPAKTA U MIPOXOAIINE B HUX XapakTepu3yroT 3Tarbl 00pabOTKU MUK B Pa3HBIX [Ipounrats §
TOYKHU 3pEHUS XUMHYECKHE MPOIIEeCChl. AMMIIa3a, MallbTasa, JIaKTasa, IMeTrcHH, otnenax JKKT u mpobnembl, KOTOpbIE MOTYT 65 s
XUMUH TPHIICHH, ITIa3kl. BopoTHas cuctema. Poib eueHn B MUIIEBAPEHNUN. |BO3HUKHYTH C €€ IepeBapruBaHueM. AHAITH3UPYIOT MOJITOTOBKH K
PanmonansHOE HTaHNe JTUETHI TSl TIOXYIEHUs, pa3MeraeMblie B IHTepeHeTe, | ciuenyromemy
O3 OMOJOTMYECKIX W XUMUYECKUX 3HAHUHA O YPOKY

30




npolecce MUIECBAPCHHSI

99  |SnmoBuThle JleranpHas no3a. Kaneuamee neiictBue a10B. Mexanusmbl aeiictBust [ OOCy)AaloT BO3MOXKHBIE CHMITOMBI OTpaBieHus TemH | [Ipountats §
BeIIeCTBa SA00B. AJ'UIepI‘CHLI. Ponp meuenu B O6C3Bpe)KI/IBaHI/II/I SAJOBUTHIX NI MHBIMU BEIICCTBAMU 1N CHOCO6LI JICUCHUA 66 JJIsL
BeniecTB. Jleuenue orpapiieHuit. [IpaBuiia 6e30nacHoi paboThI C OTpABJIEHUH. MOATOTOBKH K
€JIKUMU, TOPIOYMMU Y TOKCUYHBIMU BELIECTBAMU, CPEACTBAMU [IpoBoasT aenoyto urpy «llepBas nomours npu CIIEAYIOLIEMY
OBITOBON XMMUU OTPAaBIICHUN» YPOKY
100 |JlexapctBennbie |JlekapctBa. [loGounbie meficTBus nekapcTB. Paspaborka u BHeapenne |[IpoBonsT menoByro urpy «Kak MOKHO ompenenuTh [Ipountats §
CpezcTBa nekapctB. [Ipobiiembl, cBsi3aHHBIE C OECKOHTPOIBHBIM IPUMEHEHHEM | JIEKapCTBO-TIOJIENKY» WIIH 3aCITyIIUBAIOT JOKIa bl Ha |67 ams
JIEKapcTB Temy «HekoppekTHOe MpuMEeHEeHH e JICKAPCTBEHHBIX  |TIOATOTOBKHU K
CPEJCTB U €ro MOCIEACTBUS CIeayonemMy
YPOKY.
IIpunectn
pasHbIe
MOIOIIHE
CpeacTBa
101 |IloepxHocTHO-  |IIOBEpXHOCTHO-aKTHBHEIE BEIIECTBA, CTPOCHHE X MOJICKYIL. N3yuaroT STHKETKH MOIOIIUX CPEJCTB, 00CYKIAFOT 8 67
AKTHBHEIC [MoBepxHOCTHOE HATsDKeHHE. MOIOIIME U YUCTAIINE CPEJICTBA. POIb NX KOMITOHEHTOB, CBOMCTBA M 001acTH
BeIleCcTBa OMyIBTHpPOBaHIE KaK crIocod oTMBIBaHUS Xkupa. Kinaccudukarms MIPUMEHEHWSI 3TUX CPEICTB
MTOBEPXHOCTHO-aKTUBHBIX BemecTB. COCTaB MOIOIINX CPEICTB.
Bnusinue )EcTKOCTH BO/IbI HA CBOMCTBA MOIOIIIUX CPEJICTB.
Jlabopamopnvie onvimvl. [IoBEpXHOCTHOE HATSHKECHHE.
OMyIBTHPOBAHHE KUPOB MBUTOM. CBOWCTBA TBEPAOTO U KUAKOTO
MblTa. B3anmoneticteue [TAB ¢ ximopuaoM KaibIus
102 |BuramuHbI Butamunsl. Kimaccudukamus. Cocras. [Ipumenenue. 3a0oaeBaHus, W3ydeHnne BUTAMIHOB, X CBOWCTB U BIMSHUS HA

BBI3BaHHBIE H30BITKOM U Z[e(bI/IHI/ITOM BUTaMHUHOB B OpTaHU3ME
YCIIOBCKA.

OpraHu3M 4€10BEKaA.
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