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PABOYASA ITPOI'PAMMA
no XHWMMHMU uHa 2021-2022 y4yeOHblii rojg

YpoBenb o0pa3oBaHusi: cpeHee odiee oopazopanue 10-11 kmace

Koumn4yecrBo yacos: 102 yaca

B nenemo: 3 yaca YpoBeHnb: yriryOn€HHbIN

Yuyureanb: Uyknunosa 1. A.

[Iporpamma pazpaboTaHa B COOTBETCTBUM M Ha OCHOBE aBTOPCKOW MPOrpamMMbl Kypca
xumun g 10-11 kmacca ob6meoOpa3oBaTenbHBIX yupexknenuit. Epemun B. B.
Meroanueckoe nocodue k yueonukam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xumus.
YrnyOnennsiit ypoenb». 10-11xm./ B.B. Epemun, A.A. [Ipo3nos, 1.B. Bapranosa. —
M.: lpoda, 2020;

Yueonuxku: Epemun B. B. Xumus. Yriny6nennsiii yposens. 10 kinacc, 11 knacc. / B.B.
Epemun, H.E. Ky3pmenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B.
Jlynuna. — 7-e u 8-e usn., nepepad. — M.: JIpoda, 2020 u 2021r.

IosicHuTEeNLHAA 3aNNCKA

[Ipennaraemasi mporpamMma MO XHMHHU PAaCKPBIBAET COJCpKaHUE OOYUCHHUS
xumun  ydamuxcss  10-11  kmaccoB  oOmieoOpa3oBaTeNbHBIX — OpraHu3aluil  Ha
yray6nenHoM ypoBHe. [Iporpamma cocraBineHa Ha ocHOBe DyHIaMEHTAIBHOTO SApa
cojiep>kaHusi o01ero oOpasoBaHus, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMBI CpPEIHEro OOIIeTo 0Opa3oBaHUs, MPEACTABICHHBIX B
®enepanbHOM TOCYJAPCTBEHHOM O0pPa30BaTEIbHOM CTaHJAAPTE CPEAHEro (IIOJHOIO)
oOmiero oOpa3oBaHUsi W MPUMEPHON NIPOrpaMMbl MO XUMHHU CPEAHEro (TIOJIHOTO)
o01ero 00pa3oBaHusl.

Conepxanue O0O0y4yeHUsT pEajM30BaHO B Y4YCOHUKAX XHMHH, BBITYIICHHBIX
U31aTeNIbcTBOM «JIpodar:

—Epemun B. B., Ky3semenko H. E., Tepenun B. U., [Ipo3noB A. A., Jlynun B. B.
Xumust 10 xnacc (yriyOJeHHBIN YPOBEHB);

—Epemun B. B., Ky3semenkoH. E., [Ipo3noB A. A., Jlynun B. B. Xumusa 11 knacc
(YriyOsneHHbI YPOBEHb).

Hacrosimee mocobue peanusyeT aBTOPCKHE HWIEH Pa3BUBAIOIIETO, COBPEMEHHOTO,
Hay49HO 000CHOBAHHOTO Kypca XUMUH, BHYTPH MPEIMETHBIC H MEKIIPEAMETHBIC CBSI3H.
[Tocobue mnpemycmarpuBaeT (POPMUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX JACHUCTBUIMA
y4anmxcs, TI03BOJISIET OCYIIECTBIISITh CHUCTEMHO-ICITEIbHOCTHBIH U
MPaKTUKOOPUEHTUPOBAHHBIN TIOIXOIBI B OOYUICHHH.

Ilnanupyembie pe3yJbTaThl 00yUEeHUS U OCBOEHUSI COAEPKAHUSA
Kypca «XuMus»

JlesitenbHOCTH  00pPA30BATENLHOTO  YUPEXKIEHUS OOIero oOpa3oBaHUs B
OOy4eHHM XWMHUU B CPEIHEH IIKOJE JO/DKHA OBITh HAampaBlieHA Ha JIOCTHKEHUE
00yJaroIMMUCS CIEAYIONIUX JIMYHOCTHBIX PE3yJIbTATOB:

1) B 1IEHHOCTHO-OPUEHTAIIMOHHOMN Cepe — YYyBCTBO TOPJIOCTH 32 POCCUHCKYIO
XUMHUYECKYI0 HAyKy, TYMaHU3M, LEJIEYyCTPEMIIEHHOCTb, BOCIIUTAHUE OTBETCTBEHHOI'O



OTHOLIEHUS K MPUPOJIE, OCO3HAHHWE HEOOXOJIMMOCTH 3alllUThl OKPYKAIOIIEH Cpelibl,
CTpPEMIJICHHE K 3JJ0POBOMY 00pa3y *KU3HH;

2) B TpylnoBo#i cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JaibHEHIIEi
o0pa3oBaTenbHOMN WK MPOPECCUOHAIBHON TPACKTOPHUU;

3) B mo3HaBaTEIbHOM (KOTHUTHUBHOW, MHTEIJIEKTYallbHOW) cepe — yMmeHue
yOpaBIsATh ~ CBOEW  IO3HABATEIBHOM  JIESITENBHOCTHIO.  MeTranpeaMeTHbIMU
pe3ynbTaTaMu OCBOEHHUSI BHIITYCKHHUKAMU
cpenHeil (1MoHOoi) 001IeH MIKOIBI IPOTPAaMMBI [0 XUMUU SIBIISIFOTCS:

1) ucnosb3oBaHME YMEHHM W HABBIKOB Pa3jIUYHBIX BUIOB I1O3HABATEIbHOU
NEeATEIbHOCTH, NPUMEHEHWH  OCHOBHBIX  METOJOB  IO3HAHUS  (CHUCTEMHO-
MH(GOPMALMOHHBIA aHAIM3, MOJICIMPOBAHHUE) JJISI W3YYEHHS Pa3IUYHBIX CTOPOH
OKPYX arOUIEH JIEMCTBUTEILHOCTH;

2) UCTIOJB30BAaHUE OCHOBHBIX MHTEIUICKTYyaJbHBIX ONepaluii: GopMyIupoBaHue
TUINO0TE3, aHAJIU3 U CUHTE3, CpaBHEHHE, O0OOLIEHUE, CHUCTEMaTU3allus, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH, TOMCK AHAJIOTOB;

3) yMeHHEe reHepupoBaTh UJEU U OINpPENENATh CPEACTBA, HEOOXOAUMBIE JJIS UX
peanu3anuu;

4) yMmeHue oOIpeneisTh LEIU W 33Jaud JIeATENbHOCTH, BbIOMpaTh CpelcTBa
peanu3anuu UeIu U IPUMEHSTh UX Ha PAKTHUKE;

5) UCHOJIb30BaHUE pA3JIMYHBIX HCTOYHHUKOB [JIsi TOJYYEHHS] XHMHYECKOU
uH(poOpManuy, MOHUMAHUE 3aBUCHMOCTH coAepKaHud U (OpPMBbI NPEICTABICHUS
nH(pOopManuu OT Lejell KOMMYHUKALUK U ajpecara.

B o0nactu mpenMeTHBIX pe3yJbTaTOB 00pa30BaTENbHOE YUPEKIECHUE OOILEro
00pa3oBaHMsI IPEAOCTABISET YYEHUKY BO3MOKHOCTh Ha CTYIIEHU CPEAHETO (IIOJHOIO)
oO1ero o0pa3oBaHusl IPU U3YYEHUU XUMHUHU HAYUUTHCS:

A) Ha 0a30BOM ypOBHE B MIO3HaBAaTEILHOM cdepe:

1) naBaTh onpenesieHNs] U3YYEHHBIX TOHITU;

2) onuchIBaTh JEMOHCTPALIMOHHBIE W  CAMOCTOATENIBHO IPOBEJIECHHBIE
AKCIIEPUMEHTHI, UCIIOJIb3YsI JJISl ITOTO €CTECTBEHHBIN (PYCCKUM, POJIHON) SI3BIK U SI3BIK
XUMUH;

3) onucelBaTh MW pa3iIUyYaTh H3YYEHHBIE KJIACChl HEOPIaHMYECKUX U
OpPraHUYECKUX COCUHEHUIN, XUMUYECKUE PEAKIIUY;

4) knaccupuuUpoBaTh U3y4YE€HHbIE OOBEKTHI U SIBJICHUS;

5) HaOmoAaTh IEMOHCTPUPYEMBIE M CAMOCTOSITEIBHO MPOBOJUMBIE OIBITHI,
XUMUYECKUE PeaKlry, TPOTEKAIOUIUE B IPUPOJAE U B OBITY;

6) nenatb BBIBOJBI M YMO3AKJIIOUEHUS U3 HAOIIOEHUHN, N3YUEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEILIECTB MO AHAJIOTUU CO
CBOKCTBAaMH U3yYEHHBIX;

7) CTPYKTYpUPOBaTh U3yUYECHHbBIA MaTepHall;

8) HHTEpIpeTUPOBaTh XUMHYECKYI0O HH(POPMAIUIO, TMOJYYEHHYIO M3 JPYrHX
HCTOYHHKOB;

9) onuckIBaTh CTpOEHHE aTOMOB 2JIeMeHTOB [—IV mepno10B ¢ uCMnob30BaHUEM
AJIEKTPOHHBIX KOH(UTYpaIuii aTOMOB;

10) MopenupoBaTh CTPOCHHE NPOCTEUIIMX MOJEKYJ] HEOPraHUYEeCKHX U
OpPraHMYECKHUX BEIIECTB, KPUCTAIJIOB; B IIEHHOCTHO-OPUEHTAIMOHHON cdepe:



aHAJIM3UPOBATh M OIEHUBATH MOCJEACTBUS [JIi OKpYyKaroueh cpelbl ObITOBOW U
IPOU3BOJICTBEHHOM JIEATEIbHOCTH YEJI0OBEKA, CBA3AHHON C rnepepaboTKON BEIIECTB.

b) Ha yriry6ieHHOM ypOBHE:

1) naBaTh onpeneacHUs] N3yYCHHBIX TTOHITHIA,

2) onuchiBaTh JEMOHCTPAIIMOHHBIE ©  CaMOCTOSATENIbHO IPOBEJCHHBIC
AKCIIEPUMEHTBI, UCIIOJIb3YsI ISl ’TOTO €CTECTBEHHBIN (PYCCKUM, POJAHOMN) S3BIK U SI3BIK
XUMUH;

3) OOBSACHATH CTPOEHUE M CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX U
OPTaHUYECKUX COCINHEHUN;

4) knaccuuIUpoBaTh U3yUYECHHbIE OOBEKTHI U SIBICHUS;

5) HaOmoAaTh IEMOHCTPUPYEMBIE M CAMOCTOSITENBHO IMPOBOJUMBIE OIBITHI,
XUMHUYECKUE PEAKLUHU, TPOTEKAIOLIUE B IPUPOJAE U B OBITY;

6) wuccienoBarb CBOWCTBA HEOPraHWYECKHMX W OpPraHUYECKUX BEIIECTB,
onpeaensaTh X MPUHAIC)KHOCTh K OCHOBHBIM KJIaccaM COEIUHEHU;

7) 0000maTh 3HaHUS U JeiaTh OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSIX
U3MEHEHMS CBOMCTB BEILECTB;

8) CTpyKTypHupoBaTh yueOHYIO HH(POpMAIIHIO;

9) uHTepnpeTHpoBaTh MH(GOPMALMIO, MOJYYEHHYIO W3 JIPYIMX HCTOYHHKOB,
OLICHMBATh €€ HAYYHYI0 JOCTOBEPHOCTD;

10) OOBACHATH 3aKOHOMEPHOCTHM NPOTEKAaHUS XMMHYECKUX  PpEaKIuii,
MIPOTHO3UPOBATh BO3MOXXHOCTh HMX MPOTEKAaHHWS HAa OCHOBE 3HAHUI O CTPOCHHUH
BEILIECTBA U 3aKOHOB TEPMOJANHAMUKY;

11) 0OBsICHITH CcTpoeHUE aTOMOB 31eMeHTOB [—IV mepuona ¢ ucnonab3o0BaHUEM
AJIIEKTPOHHBIX KOHPUTYpaIii aTOMOB;

12) MonenupoBaTh CTPOCHHE MPOCTEUIIMX MOJIEKYJ] HEOPraHUYEeCKUuX U
OpraHUYeCKUX BEIIECTB, KPUCTAILJIOB,;

13) npoBOAUTH pacyeThl MO XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM;

14) xapakTepru30BaTh U3yUYECHHbBIE TEOPUU;

15) camocToATenbHO JOOBIBaTH HOBOE /ISl CE0sl XUMUUECKOE 3HaHUE, UCTIOJb3YsI
JUIS 3TOTO JIOCTYIIHBIE HCTOYHUKHM HH(POpPMAIMH; B LEHHOCTHO-OPUEHTALIMOHHON
chepe: MPOrHO3MPOBATh, AHAIM3UPOBATH M  OLEHUBATh  IOCIEACTBUS IS
OKpYyJ)Karolel cpeapl OBITOBOM W TPOM3BOJCTBEHHOM JEATEIBHOCTH 4YeJIOBEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB;

16) caMOCTOATENbHO IUIAHUPOBATH W TMPOBOJUTH XUMUYECKUW SKCIEPHUMEHT,
coOmofass mpaBwia Oe3omacHoi paboThl C  BemieCTBAMU M JAOOPATOPHBIM
000py10BaHUEM;

17) oka3pIBaTh MEPBYIO MOMOILb IPU OTPABJICHUSIX, OKOTAX U APYTHX TpaBMax,
CBSA3aHHBIX C BELIECTBAMHU U JaOOPATOPHBIM 000PYAOBAHUEM.

Conepskanue pa3jiejioB U TeM YU4eOHOTo Kypca
10 kiaacce (3 4 B Heaemo, Bcero 102 4,
U3 HUX 3 4 - pe3epBHOE BpeMsl)

Tema 1. IloBTOpenne u yrayosaenue 3Hanui (184)
ATOMHO-MOJIEKYJISIpHOE yueHHE. BelllecTBa MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO
ctpoeHusi. KadyecTBEHHBIW M KOJMYECTBEHHBIM COCTaB BewiectBa. MoJsigpHas U



OTHOCHUTEJbHAs MOJIEKYJISIpHAsE MaccChl BemlecTBAa. MonbHasg JOJISI U MaccoBasl AOJIA
AJIEMEHTA B BEUIECTBE.

Crtpoenue aroma. ATomHasi opoutaib. [IpaBuna 3anogHeHUs: 3JEKTPOHAMHU aTOMHBIX
opOutaneii. BasienTHsie 31ekTponsbl. [leproanueckuit 3akoH. @opmMyIUpoOBKa 3aKOHA
B CBETE COBPEMEHHBIX NPEACTABICHUW O CTPOCHUMU aToma. M3MeHeHue CBOMCTB
AJIEMEHTOB U UX COEJUHEHHUN B IEPUOJAX U IPYIIIIAX.

XHUMHUYECKasi CBA3b. DIEKTPOOTPHULATENIbHOCTh. Buabl xuMuyeckoi cBa3u. MoHHas
cBa3b. KoBaneHTHass HemoyisipHas M mosisipHast cBsi3b. OOMEHHBIA W JOHOPHO-
AKLENTOPHBIA MEXaHU3M O00pa30BaHWs KOBAJEHTHOW MNOJIAPHOUN cBs3u. ['eomerpus
MOJIEKyIbpl. Merajummueckas cBa3b. BomoponHas cBsi3b. ArperatHble COCTOSIHUS
BEIIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK: aTOMHAs, MOJICKYJIIpHAsl, WOHHas,
METAJINYECKAs.

Pacuetsl mo dopMynaMm U ypaBHEHHSIM peakiuil. ['a30Bble 3aKOHBI. YpaBHEHHE
Knaitnepona—MenneneeBa. 3akoH ABorajapo. 3akoH OOBEMHBIX OTHOIICHUH.
OTHOcHTENBbHAS TVIOTHOCTH ra30B.

Knaccudukanus XMMHUYECKHX peakluil MO pa3IuyHbIM IpPU3HAKAM CpPABHEHMS.
M3MeHeHue CTENEeHW OKHUCIIEHHsI JJIEMEHTOB B COeOUHEHUsAX. OKHCIHUTEIBHO-
BOCCTAaHOBHUTENBHbIE peakuuu. OkucieHue W BoccTaHoBieHue. OKuCIUTENn U
BOCCTaHOBUTENU. MeToa »aneKTpoHHOro Oananca. Ilepmanranar xkamus Kak
OKHCIIATEITb.

BaxHeiimme Kiacchl HEOPraHMYECKHUX BEIIECTB. ['€HETMYECKas CBA3b MEXKIY
KJIacCaMH HEOPTaHMYECKUX coequHeHui. Peakiun monHoro odMena. ['maponus. pH
Cpensl.

PactBopbl. CriocoObl BBIpaKE€HHUS KOJIMYECTBEHHOIO COCTaBa PacTBOpa: MaccoOBas
noyig  (MpOUEHTHAash KOHIEHTpauus), MoJisipHas KoHUeHTpauus. KosiougHsie
pactBopbl. Dddext Tunnans. Koarynsuus. Cunepesuc. KoMiiekCHbIe COETUHEHUS.

Cocras KOMILIEKCHOTO MOHA! KOMILJIEKCOOOpa30BaTelib, JIUTAH/BI.
Koopannannonnoe uncino. HomeHknaTypa KOMIJIEKCHBIX COEUHEHUM.
JdemoHcTpanuu.

1. OGpa31ibl BEIIECTB MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHHUS.
2. Bosronka noja.

3. OnpeneneHre KUCIOTHOCTH CPEAbI IPU MOMOIIN UHAUKATOPOB.

4. D¢ dext Tunpans.

5. O6pazoBaHuEe KOMIUJIEKCHBIX COEIUHEHUHN IEPEXOAHBIX METAILIOB.
JlabopaTopHbIe ONBITHI.

1. Peakniuu HOHHOTO OOMEHA.

2. CBolCTBa KOJUTOUIHBIX PACTBOPOB.

3. 'mpponus couneil.

4. IlonydyeHue U CBOMCTBA KOMIIJIEKCHBIX COCUHECHUM.
IpakTnueckas padora Ne 1. BolnojgHeHrEe SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«PeaknronHas crmiocoOOHOCTH BEIIECTB B PACTBOPAX).

KonTpoabnas padora Nel no teme « OCHOBBI XUMHUM.

Tema 2. OcHOBHbBIE NOHATHS OPpraHu4veckoil xumum (134)
[Ipeamer opranmdeckoil xumuu. OCOOCHHOCTH OPTaHMYECKHX BEIIECTB. 3HAUCHUE
opranuueckol  xumuu. [IpuumHBl MHOrOoOOpa3usi OpPraHUYECKUX  BEIECTB.



VYTriepoaHbIN CKENET, €ro TUIBL: HUKINYECKHUE, alluKiIndeckue. Kapoouuknuyeckue u
TETEPOLIMKIIMYECKUE CKENEThl. BUIbI CBA3EH B MOJIEKYJIaX OPraHUYECKHUX BEILIECTB:
OJMHAPHBIC, IBOWHBIC, TPOMHBIE. VI3MEHEHHE HHEpPruM CBI3EH MEXKIAY aTOMaAMU
yriepoaa IpU YBEIMYECHUH KPATHOCTH CBsI3U. HacChIIIEHHbIE W HEHACBHIIICHHBIE
COEIMHEHUS.

DNEeKTPOHHOE CTPOEHHWE M XMMHYECKHE CBsi3U aToMa yriepoaa. ['uOpuauszanus
opOuTaneii, ee TMIBI Ui OPraHMYECKUX coequHenHuit: Sp°, sp?, sp. O6pazoBanue - u
T-CBA3€H B MOJIEKYJIaX OPTaHUYECKUX COECIMHEHUN.

OCHOBHBIE  TOJIOXKEHUS CTPYKTYPHOW TEOPUU OPraHUYECKUX COEIMHEHMIA.
Xumuyeckoe crpoenue. CtpykrypHas ¢opmyna. CTpyKTypHasi U MPOCTPAHCTBEHHAsS
n3omepus. Mzomepus yrimepoanoro ckenera. Mzomepus nonoxenus. MexkiaccoBas
n3oMmepus. Buael mpocTpaHCTBEHHOM — m3omepud. OnTudeckas  HU30MeEpHs.
OnTuyeckre aHTUIOAbl. XUPAIbHOCTh. XUPAIbHBIE U aXUPATbHbIE MOJIEKYJIBI.
['eomerpuueckas wuszomepusi (yuc-, mpanc-uzomepus). ['omonorus. ['omororu.
["'omosornueckast pa3HOCTh. | 'OMOJIOTHYECKUE PSAIBI.

OnexTpoHHbIe 3¢ dexTsl. CriocoObI 3anucelt peakiuil B oprannyeckoi xumun. Cxema
U ypaBHEHHME. VYCIOBUS TMpoBeaeHus peaknuil. Krnaccudukanus peakumii
OPraHUYECKUX BEIIECTB 10 CTPYKTYPHOMY IIPU3HAKY: 3aMEIICHUE, NIPUCOCAUHEHNE,
otwmeruienne. Mexanusmbl peakuui. CrnocoObl pa3pbiBa CBA3M YIIIEPOA-YIIIEPO.
CBoOoaHbBIE paUKabl, HyKI€O(UIbI U 3JIEKTPOPHUIIBL.

Knaccudukanust opraHuueckux BemecTB U peakiuil. (OCHOBHBIE — KJIACCHI
OpraHu4eckux coeauHeHud. Kraccuukanuss OpraHMYECKUX COEIUHEHUU IO
(YHKUMOHAIBHBIM TpyHnaM. OJIEKTPOHHOE CTPOCHHE OpPraHUYECKUX BEIIECTB.
B3anmHOe BiIMAHME aTOMOB W TIpynn aTOMOB. MHAYKTMBHBIA M ME30MEPHBIN
sa¢dextrl. IlpencraBnenue o pezonHaHce. HomeHkiaTypa OpraHMYECKMX BEIIECTB.
MexayHaponHas (cUCTEMaTHYeCKas) HOMEHKIIATypa OpPTraHUYECKHMX BEILECTB, €€
npuHUUNbL. PanuvoHaneHass HoMeHKIaTypa. OKHUCIEHHME M BOCCTAHOBIICHUE B
OPraHUYECKON XMMUHU.

JMemoncrpanun. 1. Mojaenu opraHM4eCKUX MOJIEKYII.

Tema 3. YrieBoaopoabl (25 )

A 1 x a H bl. CTpoenue moJekynsl meTaHa. [lonsitue o xoHdpopmanmsx. OOrras
XapakTepucTUKa Kjacca, ¢U3MYECKHMe W XUMHUYECKHE CBOWCTBAa (TOpEHHE,
KaTaJIUTUYECKOE OKHUCJIEHUE, TaJOTeHUPOBaHUE, HUTPOBAHHUE, KPEKUHT, MUPOJIH3).
MexaHn3M peakuuH XJIOPUPOBAaHUsS MeTaHa. AJIKaHbl B Ipupone. CHHTETHYECKHE
CIoCcOObI MOJIYYEHHUS aJKaHOB. MeToAbl TOJyYEHHUs alIKaHOB U3 AJIKUJITAJIOT€HUI0B
(peakuust Bropra), AeKapOOKCHJIMPOBAHUEM COJIEM KapOOHOBBIX KHUCJIOT H
AJIEKTPOJIM30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. [I[puMeHeH e aKkaHOB.

Il v x 71 0ank a#H bsl. O01Ias xapakTepucTHKa Kiacca, puznueckue cBocTBa. Busl
n3oMepun. HanpsokeHHblE W HEHANpsDKEHHbIE LUKIbl. XHWMWYECKHME CBOWCTBA
LUKJIONPOIaHa (ropenue, TUAPUPOBAHUE, MPUCOETUHEHHE rajioreHoB,
rajioreHOBOJOPOJIOB, BOJIbI) U LIMKJIOT€KCaHa (TOpEeHHE, XJTOPUPOBAHUE, HUITPOBAHUE).
[TonyuyeHne IUKIIOATKAHOB U3 aJIKaHOB U IUTAJIOr€HATKAHOB.

A 1 x e H b. OOmas xapaktepuctuka kiacca. CTpoeHHE MOJIEKYJbI STUJICHA.
du3nyecKrne CBOKWCTBA AJIKEHOB. ['eoMeTprueckas n3oMepusi allkeHOB. XHMUYECKUE
CBOMCTBA AJIKEHOB. Peakiuu NMpUCOEIUHEHUS IO KPATHOM CBSI3M — TUAPUPOBAHUE,



rajoreHupoBaHue, ruaporajoreHupoBanne, ruaparanus. [Ipasuno MapkoBHUKOBa U
ero oObsCHEHHE C TOYKH 3PEHMs SJIEKTPOHHOM Teopuu. BzaumopeiicTBue ajkeHOB ¢
OpoMOM M XJIOpOM B Ta30BOM (aze unu Ha cBeTy. OKHUCIEHHE aJIKeHOB (TOpeHue,
OKHCJICHHE KHUCIOPOJOM B IMPUCYTCTBUM XJIOpHJA MAJIagus, IOJA JIE€HCTBUEM
cepeOpa, OKHUCJICHHE TOpSIYMM IOJKHUCICHHBIM pPAcTBOPOM II€pMaHraHaTa Kalus,
okucienue mno Barnepy). [lomumepuzarusi. IlomyueHue aikeHOB M3 aJIKaHOB,
AJKWITAJIOTEHHUJIOB U IUTaJoreHaIKaHOB. [[pruMeHeHune 3TuseHa u nmpomnuicHa.

A 1 x angue H b. Kinaccudpuxamuss THEHOBBIX yIieBOA0poa0B. CompsmyKeHHBIC
nueHbl. OU3nMYecKre U XMMHYECKHWE CBOMCTBA AMBHUHMIIA M u3ompeHa. 1,2- u 1,4-
npucoequnenne. llommmepusanus. Kayuykn. Bynkannmsanus kaydykoB. Pesnna u
s0onuT. CuHTE3 OyTaaueHa u3 OyTaHa U dTaHOJIA.

A 1 x 1 H bl. O01m1as xapakrepuctuka. CTpoeHHE MOJIEKYJIbI aneThieHa. Pusndeckue
M XUMHYECKHE CBOICTBA aIKWMHOB. Peakuuum TpPUCOEAUHEHUS TallOr€HOB,
rajoreHOBOJOPOJIOB, BOAbL. ['HapupoBanue. Tpumepuszanus U JIUMEPU3ALMS
anerusicHa. KuciaoTHble CBOCTBA AJKMHOB C KOHIIEBOM TPOMHON CBA3BIO.
Aunermnabl. OKHCIEHUE AJIKWHOB PacTBOPOM IepmaHraHata kanus. [IpumeHeHue
anetwieHa. KapOuanelii Meton mosydeHus anerwieHa. [luponus merana. Cuntes
AJTKUHOB AJIKUJIMPOBAHUEM AllETUIUIOB.

A p e H bl [lonsitue 06 apomatuynoctu. [IpaBuno Xrokkensa. beHzon — crpoeHue
MOJIEKYJIbI, (u3nyeckue cBoWcTBa. ['omonormueckuid psa OeHszona. M3omepus
IU3aMelIeHHbIX O€H30JI0B Ha TMpuMepe KCcuioyioB. Peakuuu 3amenieHuss B
OCH30JbHOM  sijpe  (TaJIOTEHUPOBAHME, HUTPOBAHWE, AIKWIMPOBaHHWE). PeaKkiuu
MIPUCOEIMHEHUS K O€H30I1y (TMAPUPOBaHUE, XJIOPUPOBAaHUE Ha cBeTy). OcoOeHHOCTH
XUMUU  anKuiOeH3o0yi0B. [lpaBuna oOpueHTalMM 3aMECTUTENIed B pPeaKIUIX
3amelnieHus. bpomupoBaHue M HUTpoOBaHHE Tosyosa. OKHUCIIEHUE alKUIOEH30JI0B
pacTBOpOM IepMaHraHatra kanus. [‘ajoreHupoBaHHe aNKUIOEH30JI0B B OOKOBYIO
uenb. Peakuus Brop-

nma—®duTTura Kak MeTOJl CHHTe3a ankwiOeH3070B. CTUpON Kak TpUMEp
HEIPEAEIbHOTO apOMaTUYECKOT0 COETMHEHUS.
[IpupOAHBIEUCTOUYHUKUYTIEBOJLODOAO B. [Ipupoansiii u nonyTHbIN
He(TAHbIE Ta3bl, UX COCTaB, HCHoOJb3oBaHWe. HedTh Kak cMech yIieBOJOPOIOB.
[lepBuunas u BropuuHas nepepadotka Hedpru. Pupopmunr. KameHnubiit yrosb.
'eHeTuYeCKasICBA3ZBMEKAYPA3IUUYHBIMUKIACCAMUYTIEBO
0 p o 1 0 B. KauecTBeHHbIE peakliy Ha HEMPEAETbHBIEC YIIIEBOIOPOIBI.
'anoreHONpoOU3BOAHBIEYTJIEBOIOpPO 10 B. Peakiuu 3amenienus
rajoreHa Ha TUJIPOKCWI, HUTpOrpymmy, [uaHorpymmy. [lelictBue Ha
rajJOTeHIPOU3BOJHBIE BOJHOTO U COUPTOBOrO pactBopa Mmiesnouu. CpaBHEHHE
PEaKIMOHHON CIOCOOHOCTH ajKWiI-, BUHWI-, (EHWI- W OCH3WIraJOoTreHHIOB.
Hcnonb3oBaHue rajoreH Mpou3BOAHBIX B OBITY, TEXHUKE W B cuUHTe3e. [loHsATHE O
MarHUMOpraHuYeCcKuX coenHeHusX. [loryueHne ankaHoB BOCCTAHOBIICHHEM
MOJAJIKAaHOB HOJOBOIOPOAOM. MazcHutiopeanuueckue coeouHeHusl.

JdemoHcTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, 3TUIICHA, alleTUIICHA.

3. OTHoIIeHUE MeTaHa, TUIICHA, alleTUIeHa U O€H30JIa K pacTBOpaM IepMaHTaHaTa
KaJIisi 1 OpOMHOM BOJIE.



4. OkHcCIIeHUE TOIYOJIa pACTBOPOM MEPMAHTAHATA KaJIUSI.

5. Ilony4yenue 3THIIeHA peakMen JeruapaTaluy 3TaHoJIa, alleTUIEHa —TUAPOIU30M
KapOu/1a KaibIusl.

6. llomyyeHue cTuposia [OENOJMMEPU3ALMUEH TOJMCTUPOJA M HUCIBITAHUE €0
OTHOILIEHUS K paCTBOPY MEPMaHTaHATa KaJHsl.

JlaGopaTopHble onbITbl. CocTaBieHne Mozenein MOJIEKYI aJIKaHOB.
B3anmopeiicteue ankanoB ¢ Opomom. CocTaBieHHE MOJACNIECH  MOJEKYI
HETIPEJIEIbHBIX COCTMHEHUN.

IIpakTuyeckas padora Ne 2. CocTaBieHHEe MOJIENEH MOJIEKYH YIJIEBOJIOPOIOB.
IIpakTuyeckas padora Ne 3. [lonydeHue 3TuIeHa U ONBITHI C HUM.

KonTpoabnas padora Ne 2 o teMe «YTIeBOIOPOIbI.

Tema 4. Kucnopoacoaep:xamme opranndeckue coequHenus (19q)

C o u p 1t bl. HoMenknaTtypa u uzoMepus cnupToB. TOKCHYECKOE NEWCTBUE HA
OpraHu3M MeTaHoja U 3TaHona. OU3NYECKHe CBOMCTBA MPEAEIIbHBIX OJIHOATOMHBIX
cnupToB. XHMHUYECKHE CBOWCTBA CHUPTOB (KHUCIOTHBIE CBOMCTBA, peaKlUu
3aMEUIEHUs] THAPOKCWIBHOM TpyIIbl HAa TallOr€H, MEXMOJEKYsIpHas |
BHYTPUMOJIEKYJISIpHAsA ~ JErUApaTalus, OKHUCJICHUE, PEaKUUH YIIEBOJOPOJIHOTO
paaukana). AJKOroJsTel. ['uaponu3, ankuinpoBaHue (CHHTE3 MPOCTHIX 3(PHUPOB MO
BunbsimMcony). IIpoMmbllliieHHBIH CHHTE3 MeETaHOJa. MHOTOaTOMHbBIE CIHMPTHI.
OTWICHTJIMKOJIb U TJULEPUH, MX (U3NUEeCKue M XuMHUueckue cBoicTBa. CuHTE3
JTMOKCAaHa U3 STWICHIJUKOJIA. TOKCUYHOCTh ATUACHIIINKONSA. Kauecrsennas peakius
Ha MHOroaToMHsie crnupThl. I[IpocThie 3duUpbl Kak U30MEpPHl MPEIETbHBIX
OJIHOATOMHBIX cnUPTOB. CpaBHEHHE UX (U3UUYECKUX W XUMHYECKUX CBONCTB CO
criupramu. Peakius paciierieHus: mpocThiX 3(UPOB HOIOBOAOPOIOM.

® e H 0 a1 bl. Homenkiarypa u uzomepusi. B3aumHoe BIMsIHUE TPYyINl aTOMOB Ha
npumepe (enona. Puznyueckue M XUMUYECKHE CBONCTBAa ()eHONAa U KPE30JIOB.
Kucnoraelie cBoiicTBa (peHOJIOB B CpaBHEHHM CO CIUpTamMHu. Peakmuu 3aMelleHHs B
OCH30JIbHOM KOJbIle (rajoreHupoBaHue, HUTpoBaHue). OkwucieHue (HEHOJIOB.
KauectBennnie peakuuu Ha penodn. [Ipumenenue penona.
KapOboHunbHBECOEIHUHEHHU . DIEKTPOHHOE CTPOCHUE KapOOHWIHHOU
rpynmnel.  Anpaeruabl W KeToHbl. @Du3uyeckue CBoOMCTBa (opmanbaeruia,
aneTanbAeruaa, aleToHa. [lonamue o Kemo-eHONbHOU Maymomepuu KapOOHUTbHbIX
coeouHenull. Peakium  NPUCOEAMHEHUS] BOJbI, CHOUPTOB, I[IMAHOBOJOpOJA U
ruapocyibpura Hatpus. CpaBHEHHE PEAKIMOHHONW CIOCOOHOCTH alibJIETUI0B U
KETOHOB B PEaKIUAX MPpUCOeAuHEHUs. Peakiiuy 3aMelieHnsi aToMOB BOJOPOJia MPH 0O~
yraepogHoM  arome Ha  rajoreH. [loaumepuszauusa — gopmanpaeruia U
aneranbaeruga. Cunmes cnupmos 63aumooetcmseuem KapOOHUIbHBIX COEOUHEHUU C
peaxkmueom I punvsapa. OkucieHue KapOOHWIBHBIX coeauHeHuil. (CpaBHeHUE
OKHUCJICHUS albJCTUIOB U KETOHOB. BoccTaHOBICHNE KapOOHUIIBLHBIX COSAMHEHUIN B
cnupThl. KaduecTBEHHbIE pEaKIUM Ha albJCTUIIHYIO Tpymiy. Peakyuu anb00bHO-
KpomoHoeoti konoencayuu. OcodeHHOCTH (popMaibie-

rujga. Peakiust hopmanbaeruaa ¢ peHoaoMm.

KapOGoHOBB € KWUCIIOTBL DISKTPOHHOE CTPOCHNE KapOOKCUIILHOMN TPYIIIIHI.
['omonorudyeckuid  psiy  TPEACIBbHBIX  OJHOOCHOBHBIX  KAapOOHOBBIX  KHCIIOT.
duznyeckre CBOMCTBA KAPOOHOBBIX KHUCIOT HA MPUMEPE MYpPABBUHOM, YKCYCHOM,



IIPOITMOHOBOM, IMAJIBMUTUHOBOM M CTEAPUHOBOM KHUCIJIOT. XUMHYECKUE CBONCTBA
KapOOHOBBIX KHUCHOT. KuCIOTHbIE CBOICTBAa (M3MEHEHHE OKPACKHM WHIUKATOPOB,
peaklMy ¢ aKTUBHBIMM METAJIJIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMH, COJISIMU).
N3meHenue cuibl KapOOHOBBIX KHUCJIOT MPU BBEJAECHUU JOHOPHBIX U AKIENTOPHBIX
3amecTuTened. B3aumopeiicTBue KapOOHOBBIX KHUCJIOT CO CHUPTAMH (peakius
srepudukanuu). [anmoreHupoBaHre KapOOHOBBIX KHUCIOT B OOKOBYIO ILI€Tib.
OcoOeHHOCTH  MypaBbUHOM KHCIOTHL. BaxkHeilmme mnpeacTaBUTENM — Kiacca
KapOOHOBBIX KUCJIOT U UX NpuMeHeHue. [loayyeHne MypaBbUHON U YKCYCHOM KHACIIOT
B TPOMBINIJICHHOCTH. Bricmme kapOoHOBblie KucioThl. lllaBeneBas kuciora Kak
MIPEACTABUTEND JUKApOOHOBBIX KuCHOT. [lpenacraBneHue o HEOpeneabHbIX H
apoMaTHyeckux KuciaoTax. OCOOCHHOCTM HMX CTPOECHHS M CBOWCTB. 3HAUYEHHE
KapOOHOBBIX KUCJOT.

OyYHKIIUOHANbHBE NPOU3BOAHBE KAPOOHOBB X KHUCIOT.
[TonydeHne XJIOPAaHTHAPHUIIOB M AHTHAPUJNIOB KHUCIOT, MX rujaposn3. IlomydeHwue
CJIIOXKHBIX 3(QHUPOB C HCIOJB30BAHUEM XJOPAHTHAPUIOB U AHTUIPHUAOB KHUCIOT.
CnoxHble >QUpbl Kak H30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3NUECKUX
CBOMCTB M PEAKIMOHHON CIIOCOOHOCTH CJHOXHBIX 3()HUPOB M H30MEPHBIX UM
KapOOHOBBIX KHUCIOT. ['maponu3 cnoxHbiX 3¢upoB. CHHTE3 CIOXHBIX 3(QUPOB
¢enonoB. CnoxkHble 3QUpPbHl HEOPraHWYECKUX KuciaoT. HurtpornmuuepuH. Amumpl.
Conmn kapOOHOBBIX KHCJIOT, UX TEPMHUYECKOE Pa3j0KEHHUE B MPHUCYTCTBUM IICIIOYH.
CuHTe3 KapOOHUIIBHBIX COEAMHEHUI pa3iioKEHUEM KaJbLMEBBIX COJIEH KapOOHOBBIX
KHCJIOT.

JdemoHcTpanuu.

1. BzaumonencTBue HaTpUs ¢ 3TAHOJIOM.

. OKHCIIeHHE 3TaHOJIa OKCHJIOM MEH.

. 'openne 3Tanomna.

. B3aumoneiictBue mpem-0yTHIOBOTO CIIUPTA C COMSHON KHUCIOTOM.

. KauecTBeHHas peakiiyisi HA MHOTOATOMHbBIE CIIUPTBHI.

. KauecTBeHHble peakiuu Ha ()EHOJIBI.

. Onpenenenre anpAeruI0B IPH MOMOIIM KaYECTBEHHBIX PEAKLIUN.

. OKucneHue anpJeruoB NEPMaHTaHATOM KaJlHsl.

. [TomydeHnue ClnoKHBIX 3(DUPOB.

JlabopaTopHbIe ONBITHI.

5. CBolicTBa 3TWJIOBOTO CIIUPTA.

6. CBoliCTBa INIMLIEpHHA.

7. CpoiicTBa (eHona. KauecTBeHHbIe peakiuy Ha (DEHOJIBI.

8. ColicTBa popManmHa.

9. ColicTBa YKCYCHOM KUCJIOTHI.

10. Conu kapOOHOBBIX KHUCJIOT.

IIpakTuyeckas padora Ne 4. [lonmyuenune 6pomaTaHa.

IpakTnueckas padora Ne 5. [TonyueHue areToHa.

IpakTnueckast padora Ne 6. [lonyueHne yKCyCHON KUCIIOTHI.

IIpakTnueckas padora Ne 7. [lonyuenue sTuianerara.

IpakTnueckass padora Ne 8. Pemienue »5sKcrepUMEHTaNbHBIX 3aJad IO TEME
«Kucnopoaconepxamue opraHM4eCKrue BEECTBAY.

Nelie BN Be) RV, RN SNRUS I \O)



Kontpoabnass padora Ne3 nmo Tteme «Kucinopoacoaepxaiiye OpraHuyecKue
BEIIIECTBAY.

Tema 5. A30T- u cepocoaep:kaiue coexunenus (64)

Humpocoeounenus.  Onexmponnoe  cmpoenue  Humpoepynnol.  Ilonyuenue
Humpocoeounenui. Bapviguamule gewecmaa.

A M u H bl. M30Mepus amuHoB. [lepBUuHbBIC, BTOPUYHBIE U TPETUYHBIC AMUHBI.
DuU3NYECKHUE CBOMCTBA MPOCTEUIINX AMUHOB. AMHUHBI KaK OPTaHUYECKUE OCHOBAHMUSL.
Conu ankuiiaMMOHUs. AJTKWINPOBaHUE U allJIMPOBAHKE aMUHOB. Peakiinm aMUHOB C
A30THCTON KHCIIOTOM. ApOMaTH4YeCKUE aMHUHbl. AHWIWH. B3auMHOE BIIMSIHUE TPYII
aTOMOB B MOJIEKYJI€ aHUJIMHA. XMMUYECKUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOWCTRA,
peaKuuu 3aMeILECHUS B apOMaTHYECKOE SAPO,
OKHCIICHHE, ayuiuposanue). /Juazocoedunenus. [lonydeHne aMUHOB W3 CIIHUPTOB H
HuTpocoenuHeHu. IIpumenenne anunmHa. CepoOOpPraHUYECKHE COEIUHEHHS.
[IpeacraBienre 0 cepoOpraHUYECKUX COoeAMHEHHsX. OCOOEHHOCTH UX CTPOCHUS U
CBOWCTB. 3HAUEHHE CEPOOPTAHNYECKUX COCAUHEHHUM.

I'etTeponwukas. OypaH U NUPPOST KaK MPEACTABUTENMN MATHUICHHBIX
TETEPOLMKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl nuppotia. KucinoTHele cBOWCTBA
nupposia. [lupuamH  Kak  HOPEACTAaBUTENb  MIECTUWICHHBIX  T'€TEPOLIMKIIOB.
DIIEKTPOHHOE CTPOCHUE MOJEKYJbl nupuanHa. OCHOBHBIE CBOWCTBA MHUPUANHA,
peakIuy 3aMelleHusl ¢ apoMaTtudeckum siapom. llpencraBienue 006 uMUIA307E,
MUPUJIMHE, TyPUHE, TyPUHOBBIX U MUPUMHUANHOBBIX OCHOBAHUSIX.

JdemoHcTpanuu.

1. OCHOBHBIE CBOWMCTBA AMUHOB.

2. KauecTBeHHBIE peaKkIMY HA AaHUJIUH.

3. AHUIIMHOBBIE KPACUTEIH.

4. O0pa3Iibl TETEPOIUKINICCKUX COSTUHCHHM.

JlabopaTopHblie onbIThI. KauecTBEHHBIE pEaKIIMK Ha AaHUJIUH.

IIpakTnueckass padora Ne9. PemieHue SKCIEPUMEHTAIBHBIX 3a7ad MO TeMe
«A30TCcoaepKalire OpraHnuecKre BeIeCTBay.

Tema 6. Buosoruveckn akTuBHbIe BemecTBa (159)

Kupbl kak cinoxHbIe A(DUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCJIOT. OMBUICHUE
KUpOB. ['maporeHuzamus xKupoB. Mbliia Kak COJM BBICIIUX KapOOHOBBIX KUCIIOT.

Y riaeBo abl. MoHO- 1 aucaxapuibl. DyHKIMK YIJIEBOJOB. bruonorndeckas poJib
yraeBofoB. ['1oko3a — (u3nueckue CBOMCTBA, JIMHEWHAS U LUKIUYeCcKas (GOpMBbI.
Peakumu  rroko3bl  (OKHCJIEHHWE  A30THOW  KHUCJIOTOW, BOCCTAHOBJICHHE B
IIECTUATOMHBIA CIUPT), KAUECTBEHHbIC PEAKIIMM Ha TIJIIOKO3Yy. bposkeHue TritoKO3bI.
®pyKTO3a Kak U30Mep TIOK03bl. Pubo3a u nezokcupudosa. [lonamue o 2nukosuoax.
I mcaxapuasb. Caxapoza Kak MNpeICTABUTEIb HEBOCCTAHABIMBAIOLIUX
aucaxapunoB. Maremosa u  aakmo3sa, yennoouoza. ['uapoau3  AucaxapuoB.
[TomyuyeHnue caxapa U3 caxapHOHN CBEKJIBL.

[Tonwucaxapwu asl Kpaxman, rmukores, ueiurono3a. KauectBeHHas peakius Ha
Kkpaxmail. ['uaponu3 nonucaxapuaos.



HyxkxkneuwnoBbslekxuciuaoTsl. Hykneosunsl. Hykieorunsl. Hykiiennose
KUCIOThl Kak npupoanble nonuMmepbl. Crtpoenne JHK wu PHK. T'maponus
HYKJIEMHOBBIX KHUCIIOT.

AMUHOEKIUCIOT B Kak ampoTepHble coequHeHus. Peakuuu ¢ KucioTaMu H
ocHoBaHusiMU. OOpaszoBaHue cioxHbIX 3¢upoB. [lentunel. IlenTuanas CBs3b.
AMUJHBIA XapakTep NenTUAHON cBsA3W. ['miaponus nentuaoB. benku. IlepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTYpPhI O€JIKOB. KauecTBEeHHbIE peakiii Ha OCJIKHU.
JdemoHcTpanuu.

1. PacTBOpUMOCTB yIJIEBOJOB B BOJE U ITAHOJIE.

2. KauecTBEHHBIE peaklIMM Ha TIIFOKO3Y.

3. O0Opa3ipl aMUHOKUCIIOT.

JlaGopaTopubie omnbIThL. 11. CBoiicTBa ratok03bl. KauecTBeHHass peakiusi Ha
roko3y. OmpenenieHre Kpaxmana B OpoayKTax nutanus. 12. l[BeTHble peakiuu
OEJIKOB.

Kountpoabnas padora Ne 4 o teme «A30TcojiepKalue U ONOJIOTMYECKH aKTUBHBIE
OPTraHUYECKUE BELIECCTBAY.

Tema 7. CuHTeTHYeCKHE BBICOKOMOJIEKYJISIPHBIE coeqnHeHust (44)

[ToHsATHE O BRICOKOMOJIEKYJISIPHBIX BelllecTBax. [lonnmepu3anust 1 NOJIMKOHIEHCALIUS
KaK METOJbl CO3JaHUsS MOJUMEpPOB. Dnactomepbl. [IpUpOAHBIIT M CHUHTETHYECKHIA
kayuyk. Cononumepusaniysi. CoBpeMEHHbIE TIIaCTUKU (TTOJIUATUIICH, MOJUIIPOIUIIEH,
MOJIUCTUPOJI, TMOJUBUHUIXJIOPHU], (PTOPOIUIACT, MOJUATUIEHTepedTanaT, aKpui-
OyTalMeH-CTUPOJIbHBIN IJIACTUK, MOJUKApOOHAThl). [Ipupo/Hble U CUHTETUYECKUE
BOJIOKHA (0030D).

JemoncTpanum. 1.  OOpa3ubsl 1mnactukoB. 2.  Komjekuuss  BOJOKOH. 3.
[TonukoHIeH AUl STUICHTJIMKOS ¢ TepedTaaeBol KUCTOTOM.

JlaGopatopHbie ombIThI. 13. OTHOLIEHHE CHHTETMYECKHX BOJIOKOH K pacTBOpam
KHUCJIOT U IIEJI0YEH.

IpakTnueckas padora Ne 10. PacriozHaBaHM€ MJIACTHKOB.

IpakTnueckas padora Ne 11. Pacrio3HaBaHK€E BOJIOKOH.

11 xaacc (3 yaca B Heneso, Bcero 102 yaca)

Tema 1. Hemertasani (294)

Knaccudukanus HeopraHUu4YeCKHUX BeIeCTB. DJIEMEHTbl METaJLIbI
Y HEMETAJUIBI U KX ToJ0xeHue B [leproandeckoil cucreme.

B o 1 0o p o a IlonydeHue, ¢puzmyeckue U XUMHUYECKHE CBOMCTBA (peakiuu ¢
MeTaJJTaMM W HEMeTa/llaMH, BOCCTAHOBJICHHME OKCUAOB U cojieid). ['uapumsl.
TonauBHBIE SJIEMEHTHI.

I'anor e s b OOmas xapakTepucTika moArpynmnsl. Gusndeckue cBOWCTBAa MPOCTHIX
BEILIECTB. 3aKOHOMEPHOCTH H3MEHEHHUSI OKHUCIHUTENIbHON AKTUBHOCTU TajlOTEHOB B
COOTBETCTBUH C WX TOJIOKEHUEM B mepuoanueckoi tabnuie. [lopsmok BeITeCHEHUS
TAJIOTeHOB M3 PacTBOpOB ranoreHuaoB. OcobOeHHoctn xumuu (ropa. Xmop —
MOJIydeHUE B TMPOMBIINIJICHHOCTH U J1a0OpaTopuu, pEakiud ¢ MeTalaMd |
HeMeTaulaMd. B3anmopencTBue XJiopa € BOJIOM W pacTBOpaMu  IIEIOYEH.
Kucnopoansie coenuHenust xjopa. [MOOXJIOPUTHI, XJOpaT © MEpPXJOpaThl Kak



TUNIWYHBIE OKUCcauTea. OcoOEHHOCTH XuMUU OpoMa u noaa. KauectBeHHas peakius
Ha MoJ. ['anoreHoBo-

JI0pObl — TIOJNy4€HHE, KHUCJIOTHBIE W BOCCTaHOBUTENbHbIE CBoMcTBa. CoJsiHas
KucioTa u ee conti. KauecTBeHHbIE peakliuy Ha raJoreHu1-HOHBI.

DOnNeMeHTH NOATPYNNOB KHUCIODPOa OO6mas xapakTepucThKa
noarpynmbl. dusnyeckne cBoicTBa MpocThIX BemiecTB. O30H Kak aIOTPOMHAast
Moaudukamnus kuciopoza. [lomydenne o3ona. O30H Kak okuciautenb. [lo3uTnBHAS 1
HeraTWBHasi poJib 030HAa B OKpyxatomied cpene. CpaBHEHHE CBOWMCTB O30Ha U
kuciopoaa. Bona u nepokcua Bogopoaa Kak BOJOPOIHBIE COCIMHEHUSI KUCIOpOoIia —
cpaBHeHHME CBOMCTB. Ilepokcua BoOJOpOJla Kak OKHUCIUTENb W BOCCTAHOBUTEINb.
ITepoxkcuast MetaimoB. Cepa. AimoTtponusi cepbl. DU3HMYECKHME U XUMHUYECKHE
CBOMCTBAa cepbl (B3aUMOJICUCTBUE C METAUIaMHM, KHUCJIOPOAOM, BOJOPOJIOM,
pacTBOpaMM MIEJIOYeH, KHUCIOTaMH-OKucauTeasiMu). CepoBOopos] — MOJIyYEHUE,
KHUCIIOTHbIE W BOCCTaHOBHUTENbHbIE CBOMCTBA. Cynbpuabsl. CepHUCTBIM ra3 Kak
KUCIOTHBIA OKCUJ. OKHUCIUTENbHBIE M BOCCTAHOBHUTEILHBIE CBOMCTBA CEPHUCTOTO
ra3a. [lomyyeHue cCepHHUCTOro raza B MPOMBINIIEHHOCTH U Jiabopartopun. CepHucras
kuciora u ee conu. Cepubiid anrugpun. CepnHas kuciora. CBoiicTBa
KOHIICHTPHUPOBAHHOMN u pazbaBieHHOM CEpHOM KUCJIOTHI. JenctBue
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI Ha caxap, METaJUIbl, HEMETAIUIbI, CYJIb(PUIbL.
Tepmuueckas ycToMuMBOCTh cynb(aToB. KauecTBeHHast peakusi Ha CEPHYIO KUCIOTY
U ee conu. Tuocepnas Kucaioma u muocyisghameol.
A30THETrocoenuHEeH U 1. DIeMeHTh noarpynmnsl azora. OOmas
XapakTepUCTUKa MOArpymibl. PU3NUECKUe CBOMCTBAa MPOCTHIX BemiecTB. CTpoeHue
MOJIEKYJIbI a30Ta. PU3MYEeCKre U XMMUYECKHE CBOMCTBa azora. [lomydenue azora B
MPOMBIIUICHHOCTH U jaboparopuu. Hwutpuasl. AMMHak — €ro mMoJiy4eHHeE,
dbuzuyeckre M XUMHUYECKHE CBoMcTBa. OCHOBHBIE CBOMCTBa BOJHBIX PAacTBOPOB
ammuaka. Conu ammonus. [loBenenue coneil aMMOHMS MPY HArpeBaHUU. AMMUAK Kak
BoccTaHOBUTENb. [[puMeHenne ammuaka. OKCUIbl a30Ta, UX MOJYYEHUE U CBOMCTBA.
Oxkcun azora(l). Oxucnenne oxcuaa azora(ll) xuciaopomom. Jlumepuzarus okcuia
azora(IV). A3sotucras kuciaora W €€ Ccoiad. HUTPUTBI KaKk OKHUCIHUTEIH H
BOCCTAHOBUTENH. A3O0THas KuUCIOTa — (U3UYECKHE U XUMHUYECKHE CBOWCTBA,
nosyyeHue. OTHOIIIEHHE a30THOW KUCIOTHI K META/NIaM M HEMETAJIaM. 3aBUCUMOCTb
MPOAYKTa BOCCTAHOBJICHUSI a30THOM KHUCJIOTHI OT AaKTUBHOCTH MeETalla |
KOHIIEHTpAIUU KUCIOTHI. TepMudeckas ycTOMUMBOCTh HUTPATOB.
QocpopuerocoeauHeHHu 1. Amtorponusa pochopa. XUMUUECKHE CBOMCTBA
docdopa (peakuuu ¢ KUCIOPOJIOM, TAJIOTEHAMU, METalIaMH, CJIOKHBIMU BEIIECTBAMU-
okucauTeNnsiMu, Ienodyamu). I[lomyuenue u npumenenune ¢ocdopa. DochopHbIit
auruapua. Oprodocdopnas u MeradochopHass KUCIOTH U Ux conu. KauecTBeHHas
peakius Ha optodocdatel. Paznooicenue opmodgocgoproii KUCTIOMbL.
Ilupoghocghopnas  kucnoma u  nupogpocghamor. ®ochunsl. Dochun. Xropuowv
Gocgopa. Oxcuo gocpopa(lll), pocghopucmasn kucroma u ee conu.

Y ruaepo a Amiorpornus yriaepona. CpaBHEHHE CTPOSHUS M CBOWCTB rpaduta u
anMasa. QyJiepeH Kak HoBas MOJIEKyJsipHast popMma yrieposa. I'paden kak MOHOCIION
rpaduta. YriepoaHble HAaHOTPYOKH. YTOJb. AKTUBUPOBAHHBIMA yTojb. AcopOIms.
Xumnueckue cBoiictBa yriis. KapOunwel. ['mapomm3 kapOuma kambimst u kapOuja
amoMuHus. KapOuabl MepexoaHbIX METAJIOB KaK CBEPXIIPOYHBIE MaTepHUabl.



Oxkcunpl yrinepoaa. O0pa3zoBaHHWE YrapHOro raza Mpu HEMOJHOM CrOPAaHUU YIJIS.
VYronb U yrapHelil ra3 Kak BOCCTAaHOBUTENM. Peakius yrapHoro rasa ¢ pacrjiaBaMu
niesnioueit. CuuTe3 GopMHATOB M OKCANATOB. Y TJIEKUCIBIN ra3. YroibHas KUCIOTa U €€
conu. [loBegeHne cpeTHUX U KUCIBIX KapOOHATOB MPU HArPEBaHUU.

K p e M H 1 i1. CBoiicTBa IPOCTOr0 BEMIECTBA. Peakuuu C XJI0pOM, KHUCIOPOIOM,
pactBopamu mienoueid. Okcua KpeMHUsI B IPUPOJAE U TEXHUKE. KpeMHUEBbIE KUCIIOTHI
u ux coiu. ['maponu3 cunrkatoB. CruiaH — BOAOPOJIHOE COCIMHEHUE KPEMHHS.

b o p. Oxcua 6opa. bopnas kucnora u ee conu. bypa.

Jemoncrpanumn. 1. T'openue Bomopona. 2. Ilonyuenue xjopa (ONbIT B npoOupke). 3.
OnbiTel ¢ OpoMHOM BOJOM. 4. OKUCIUTENbHBIE CBOMCTBA pacTBOpa TUIIOXJIOPHUTA
Hatpud. 5. [lmaBnenue cepol. 6. ['openue cepsl B kuciopozae. 7. Bzaumopeiictue
xenes3a ¢ cepoit. 8. ['openue cepoBomoposa. 9. Ocaxaenue cynbduaon. 10. CoricTa
cepnucroro rasa. l11. JleMcTBue KOHLIEHTPUPOBAHHOM CEPHOW KHUCIOTHI HAa MEAb H
caxapo3y. 12. PactBopenne ammuaka B Boje. 13. OCHOBHBIE CBOWMCTBa pacTBOpPA
ammuaka. 14. Katanuruueckoe okucienue ammuaka. 15. [lonydenue oxcuaa azora(ll)
U €ro OKHUCJICHHE Ha Bo3ayxe. 16. JleiicTBue a30THOM KUCIOTHI HA MeAb. 17. ['opeHue
docthopa B kuciaopone. 18. IlpeBpamenune kpacHoro ¢ocdopa B Oeablii U €ro
cBeueHre B TeMHoTe. 19. BzammopeiictBue ¢ochopHoro anruapuaa ¢ Bojgou. 20.
OO6pasuel rpadura, anmasa, kpemHusi. 21. I'openue yraphHoro raza. 22. TyiieHue
IJIAMEHHU YIJIEKUCIIBIM Ta3oM. 23. Pa3znoxenue Mmpamopa.

JlabopaTopHbie omnbIThl. 1. [lonmydyeHnune xyiopa ¥ U3ydeHUE €ro CBOWCTB. 2.
O3HakOMJIEHHE CO CBOMCTBaMHU XJIOpcojepxkalux oTOenuBareneil. KauecTBeHHas
peakius Ha rajoreHuj-uoHbl. 3. CBoiicTBa Opoma, vojna u ux coiei. PaznoxeHue
nepokcuaa Boaopoja. OKHCIEHHE HOJUA-HOHOB IMEPOKCHUIOM BOJOPOJA B KHUCIOU
cpene. 4. M3yueHne CBOWCTB CEPHOW KHUCIOTHI M €€ cosiel. 5. M3ydyeHne CBOWCTB
BOJIHOT'O pacTBOpa ammuaka. 6. CoiicTa coneid aMMoHus. KauecTBeHHas peakius Ha
dochar-uon. 7. KavecTBeHHas peakiusi Ha KapOoHaT-uoH. Paznoxxenue
ruipokapOoHara HaTpusd. 8. McnbiTaHue pacTBopa CUIIMKAaTa HATPHsI MHIUKATOPOM. 9.
O3zHakomiIeHHE ¢ 00pa3iaMu MPUPOTHBIX CHIIMKATOB.

IpakTnueckas padora Nel. [Tonyuenne Bogopoaa.

IpakTnueckas padora Ne 2. [lonyueHne XJI0pOBOIOPO/Ia U CONSTHON KUCIIOTHI.
IpakTnueckas padora Ne 3. [lonyueHre aMMHUaKka U U3y4YE€HHE €r0 CBOWCTB.
IpakTnyeckas padora Ne4. [lonydeHne yriekucioro rasa.

IIpakTnueckass padora Ne 5. BelllonHEHHME SKCIEPUMEHTANBHBIX 3a1ad IO TEME
«HemeTamnb».

KonrpoasHas padora Nel no reme «Hemerams.

Tema 2. (13 u)

MeTaibl IJIaBHBIX NOATPYNII
Obmuito030pANEeMEHTOB—METalJJo B. CBOWCTBA MPOCTHIX BEIIECTB-
MeTaIIOB. MeTtanyeckue Kpuctaimueckue pemeTkd. CriaBbl. XapaKTEpUCTUKA
HanOoJiee N3BECTHBIX CIUIaBOB. [loydyeHne u mpuMeHeHne MeTajlIoB.
lemoudHBIEMETas I bl— 00Ias XapaKTePUCTUKA MOATPYIIIBI, XapaKTEPHBIC
peakiuu Hatpusi U Kanus. CBOKCTBA IIEIOYHBIX MeTAIIOB. [lomydeHue MEenouYHbIX
MetaioB. Cofa U eakuit

HATp — BAXXHEWIIME COCIUHEHUs HaTpus. bepwiunii, MarHuii, MIEI0YHO3EMEIbHBIE
MeTaibl. MarHui ¥ KaJbLIMi, uX 00Ilas XapaKTepUCTUKAa HA OCHOBE IOJIOXKEHUS B



[lepuonnueckor cucreme snemeHtoB JI. M. MenpeneeBa W CTPOCHMS aTOMOB.
[Tonyyenue, pusmyeckne U XMMHUYECKUE CBOWCTBA, MPUMEHEHUE MarHusi, KajlblUs U
UX COoeMHEeHU. AMPOTEPHOCTh OKCHJIa U TUJIpoKcuaa 6epusuins. XKecTKocTh BOJIbI U
cnocoObl  ee  ycrpaHeHus. Okpacka  IJJaME@HHM  COJSIMH  IIEJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAIIIOB.

A 110 M u H U . PacnpocTpaHeHHOCTh B mpupoje, GU3HUECKHE U XUMHUYECKUE
CBOMCTBa (OTHOIIEHHE K KHCIOPOJY, TaJIOT€HaM, PacTBOpaM KHCIOT U ILEJIOYEeH,
anmomMotepmusi). AMOTEpPHOCTh OKCHIA U TUAPOKCUIa amtoMuHusa. Conu amOMUHUS.
[lonmHoe pa3noxeHWe BOMOM CoOJieH aTOMUHUSA CO CIAOBIMH  JIBYXOCHOBHBIMHU
KUCJIOTaMHU. AJIIOMUHAaTBl B TBEPAOM BHJI€ U B pactBope. IIpumenenue
amtomMunusa. Coedunenus antoMuHUs 8 HUUWUX CMENeHaxX OKUCTIeHUS.
OmnoBowucBHUHE U Du3nueckue U XUMUYECKHE CBOICTBA (pEaKkUHH C
Kkuciaopoaom, kucioramu), npumeHenue. Conu onoBa(ll) u ceunna(ll). CBuHIOBEII
AKKyMYJISITOP.

Tema 3. O0ue cBoMCTBA METAJLJIOB (44)

CaoiicTBa MeTaioB. MeTo bl nosiydeHus: MeTaiuioB.CriiaBbl. TecTupoBaHueE.

Tema 4 (15 v)

Metauibl m0004HbIX moarpymnn. OcCOOEHHOCTH CTPOEHHUST aTOMOB IEPEXOIHBIX
METaJIJIOB.

X p 0o M. OuU3MYECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA (OTHOIICHUE K BOASHOMY
napy, KHUCJIOpOHy, XJIOpY, pacTBopaM KuUCJIOT). M3MeHeHue OKHUCIUTENbHO-
BOCCTAHOBUTEIBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THIPOKCHUIIOB XpoMa
C POCTOM CTENEHU OKHUCIECHHS. AMQPOTEpHbIE CBOWCTBA OKCHUJA W TUAPOKCHIIA
xpoma(Ill). Okucnenue coneit xpoma(lll) B xpomaTsl. B3anmHbie nepexoibl XpoMaToB
U TUXpOMATOB. XpOMAaThl U TUXPOMAThI KaK OKUCIUTEIIH.

MapraH e — Qu3nyeckue U XMMUYECKUE CBOKMCTBA (OTHOIIEHHE K KUCIOPO.Y,
XJIOpy, pactBopam kucioT). Oxkcun mapranna(lV) kak OKHCIUTENs U KaTaau3aTop.
IIepmaHranar kauus Kak

okucautenb. Maneanam(VI) kanus u e2o ceoticmaa.

XK e n e 3 0. Haxoxnenue B npupoje. 3HaUEHHUE Keje3a JJisl OpraHu3Ma 4YeaoBeKa.
dusnueckue cBoiicTBa xeine3a. CIuiaBbl kKene3a ¢ yriepoaoM. XUMMHUYECKUE CBOMCTBA
xKene3a (B3aMMOJIEHCTBUE C KHCJIOPOJOM, XJIOPOM, CEpOH, YIJIeM, KHCJIOTaMH,
pactBopamu  cojei). CpaBHEHHME  KHUCJIOTHO-OCHOBHBIX W OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX CBOMCTB ruapokcuaa sxene3a(ll) um rumpoxcuma xenesa(Ill).
Comu xene3a(Il) u xxeneza(Ill). Meroasl nepeBoaa coneit xemnesa(ll) B

comu sxene3a(lll) u obparHo. OxucnuTenbHble CBOMCTBA coenuHeHui >xeneza(lll) B
peaklMsIX ¢ BOCCTAHOBUTEISIMU (MOAUAOM, MebI0). LlnanuaHbie KOMILIEKCHI jKele3a.
KauecTBennsie peakiuu Ha ol xxene3a(ll) u (III).

Mens. Haxoxnenne B npupome. Dusmueckue MU XUMHYECKHE  CBOMCTBA
(B3aMMOJEHCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOM, KUCIOTaMU-OKucauTeasiMu). Conu
Menu(Il). Mennsiii kynopoc. Ammuakatel meau(l) u memu(Il). Ilomyuenue oxcuaa
Menu(I) Boccranosnenrem ruapokcuaa meau(Il) rimroko3oit.

Cepe 6p o Dusnyueckne W XUMHUECKHE CBOWCTBA (B3aMMOJICHCTBHE C CEPOH,
XJIOPOM, KHCJIOTaMHU-OKUCTUTEIIMH). OcaXXJIeHue OKcuaa cepedpa mpu JeHCTBHUH
IeJIOYM Ha coiu cepeOpa. AMMuakaThl cepebpa Kak oxkuciauTenu. KadecTBeHHas
peakIus Ha HOHBI cepedpa.



3010 T 0. Ou3nyeckue M XMMHUUYECKHE CBOMCTBA (B3aMMOJIEUCTBUE C XJIOPOM,
«1apckoi BoJakoi». CriocoObl BBIIEICHHS 30JI0Ta U3 30JJ0TOHOCHOM MOPO/IBI.

Il u 5 k. OuU3nMYecKue W XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C TrajJOTeHAMH,
KHUCIIOPOJIOM, CEpOM, pPacTBOpPaMH KHCIOT U Ienodeit). AMGOTEpHOCTh OKCHAA U
TUAPOKCUA IUHKA.

P 1ty 1 5. [IpeacraBnenre o CBOMCTBaX PTYTH U €€ COEAUHEHUSX.

Hemoncrpanun. 1. Komnekuus wmeramnoB. 2. Komtexkuuss MuHepanoB u pyna. 3.
Komnekiuss  «Amomunuii». 4. Komekuus «Kemne3o u  ero cCmiaBs 5.
B3aumogeiictBue Hatpus ¢ Bojoi. 6. OkpamvBaHuE IUIAMEHH COJIIMH IIEJIIOYHBIX U
IEITIOYHO3EMEIBHBIX METAUIOB. 7. B3anmoneincTeue kanpuus ¢ BoJou. 8. IlnaBnenue
amoMuHus. 9. B3anmonelictere amoMuHMA co menousto. 10. Bzanmonencrsue xpoma
C COJIIHOW KHUCJIOTOM 0e3 aoctymna Bozayxa. 11. Ocaxnaenue ruapokcuaa xpoma(lll) u
OKHCJIEHHE €ro MEepOKCHUAOM Bojopoaa. 12. B3auMmHble mepexoabl XpOMaToB M
nuxpomatoB. 13. Paznoxenue pguxpomara ammonus. 14. Amomortepmus. 15.
Ocaxpaenue rugpokcuaa kenesa(lll) m okucnenune ero Ha Bozayxe. 16. Brinenenue
cepeOpa U3 ero coJyieit 1elCTBUEM MEJIU.

JlaGopaTopubie onbIThl. 10. OkpammnBaHHE IJIJAMEHU COCIUHEHUSMU LIEJIOYHBIX
MetaioB. 11. O3HakomiieHHME C MUHEpajJaMH M BaXHEWIIWMH COEIMHEHUSMHU
IIEJIOYHBIX MeTa/wioB. 12. CBoHcTBa COEOUHEHUN INEJIOYHBIX MeETa/IoB. 13.
OkpammBaHr€ IUIAMEHU COJSIMH IIEJIOYHO3EMENbHBIX MeTauioB. 14. CBoictea
Marums 1 ero coeaquHeHuii. 15. CBoiicTBa coeqnHeHuil kKanpua. 16.KecTkocTh BOJEL.
17. B3aumonelcTBHe adlOMHHHMS C KHUCIOTaMd M Imenodamu. 18. AmdorepHbie
cBOicTBa THapoKcHuaa amoMunus. 19. Ceoticmea onosa, ceunya u ux coedunenutl. 20.
CgorictBa coner xpoma. 21. CBoWcTBa Maprania u €ro coenuHeHuul. 22. M3zydenue
MHHEpaoB xemne3a. 23. CBorcTBa xkemne3a. KauecTBeHHbIE peakii Ha UOHBI JKEeJe3a.
[Tonyuenne okcuma menu(l). 24. CpoiicTBa Meau, €€ CIUIABOB U COCTUHEHHM. 25.
CBoiicTBa IMHKA U €70 COCTMHEHUH.

IpakTuyeckas padora Ne6. [lomyueHue ropbkoil conu (CEMUBOJTHOTO Cyib(ara
MarHus).

IpakTnueckas padora Ne 7. [lonyueHne alFoMOKAJIMEBBIX KBACIIOB.

IpakTnueckass padora Ne8. BrinosHeHHE 5KCIEPUMEHTANBHBIX 3a7ad MO TEME
«MeTanbl TIaBHBIX MOATPYIIID.

IIpakTuueckas padora Ne9. [losryuenne MenHOro Kynopoca.

IIpakTuueckas padora Nel(. [lonyuenue xene3Horo Kynopoca.

IIpakTnyeckass padora Ne 11. BeimonHeHHe 3KCIIEpUMEHTANBHBIX 3a7ad IO TEME
«MeTasibl MOOOYHBIX TTOATPYIIID.

KonrpoabHasi padora Ne 2 no teme «MeTayisi».

Tema 5. CTpoenue aroma. XumMnuyeckas cBsi3b (84)

CtpoenwueartoM a Hykmunsl. MU3oTonel. Tunsl pagruoakTUBHOIO pacnaja.
TepmosinepHsiil cuntes. [loayueHre HOBBIX A1E€MEHTOB. AnepHblie peakiuu. CTpoeHue
ANIEKTPOHHBIX 000JI09eK aToMOB. [IpesicTaBnenne o KBaHTOBOW MexaHuKe. KBaHTOBbBIE
gyucia. AToMHbIE opouTtanu. Pagmyc aroma. D1eKTpOOTPHUIIATEIbHOCTb.
XUMHUUECKasACB s 3b. Bunel xumuueckon cBsizu. KoBaneHTHas CBs3b U €€
XapaKTepUCTUKU (JJIMHA CBSI3H, MOJSPHOCTH, MOJSPU3YEMOCTb, KPATHOCThH CBSI3M).
HNonnas cBA3b. MeTammyeckas CBs3b.



CtpoenuetrBep s XTe Jd Kpucramimueckue u amopdusie tena. Tumbl
KPUCTANIMYECKUX PEMIETOK METAUIOB MU MOHHBIX COCAMHEHUN. MEKMONEKYISIPHbIE
B3auMoJeNcTBUSA. BogopoaHas cBs3b.

JMemoncrpanumn. 1. Kpucrammueckue pemerku. 2. Moaenu MOJIEKYII.

Tema 6. Teopernueckoe onucaHue XUuMUYecKux peakmuii (159)
TennoBoodpPpekTxumMuueckopeaxi u U DHIOTEPMUUECKUE U
sK30TepMHUUecKre peakiuu. 3akoH ['ecca. Ternora o6pa3oBaHus BelecTBa. DHEPTHs
cBsi3u. llonsitue 00 osHTanenuu. llonstue o0 »HTponuu. BTopol 3akoH
TepMOIUHAMHUKU. DHeprus ['nbbca M KpuTepun CaMONpPOU3BOJIBLHOCTH XUMHUYECKON
peaKkuuu.
CKOpPOCTHhXUMMHUUYECKHUXPEaAaKIHMNU ee 3aBUCUMOCTb OT MPUPOJIbI
pearupyronmx BEHIECTB, KOHIICHTPAMM pPEareHTOB, TEMIEpaTypbl, HaJIU4Ms
KaTaJln3aTopa, IUIOIA i OBEPXHOCTH PEAarupyrolnX BEMIECTB. 3aKOH JEHCTBYIOIIMX
macc. [IpaBuiio Baut-I'odda. [Tonstue 06 sHeprum akTuBauu U 00 IHEPreTUYECKOM
npoduie peakuur. [OMOTEHHBIM M TreTepOreHHbIM  Katanui3. [Ipumepsr
KATAUIMTUYECKUX IPOLIECCOB B TEXHUKE U B KUBBIX OpraHusMax. PepmeHThl Kak
OMOJIOrMYECKHUE KaTaau3aTOpPhI.

O6paTtumMblepeackiuun Xumudeckoe paBHoBecue. [Ipunmun Jle [larense.
KoHcranTta paBHoBecusi. PaBHoBecue B pacTBopax. KoncTanTsl qucconnanyu. Pacuer
pH pacTBOpOB CHIIBHBIX KUCIOT U 1WEenouel. [lpoussedenue pacmeopumocmi.
PagaktTuBHocTuMeEeTadnao B. [loHATHE O CTAHIAPTHOM BJIEKTPOJTHOM
IIOTEHUHAJIE W JJIEKTPOABIKYIIEH CHUJIE pEeaKUHH. XUMHUYECKHUE HCTOYHHMKHA TOKA:
raJbBAaHUYECKHAE DIIEMEHTHI, AKKyMYJSTOPBI M TOIUIMBHBIE JJIEMEHTBI. DJIEKTPOJIN3
PacCILIaBOB U BOJAHBIX PACTBOPOB AJIEKTPOJIMUTOB. 3aKOHbL 2IeKMPOIU3A.
JemoHcTpanum. 1. DK30TepMHAYECKUE U SHAOTEPMHUUECKAE XUMHUYECKUE PEAKLIHH. 2.
TennoBele SBIEHUSA NMPU PACTBOPEHHM CEPHOM KHUCIOTHI U AMMHUAYHOM CEIIUTPHI. 3.
3aBUCUMOCTb CKOPOCTH PEAaKLUU OT IPUPOABI BEIECTB HA NIPUMEPE B3aUMOJIEUCTBUS
pacTBOPOB  PA3IMYHBIX KHUCJIOT OJMHAKOBOM KOHUEHTpPALUMU C OJAWHAKOBBIMU
KyCOUYKaMu (TpaHyJlaMH) [IMHKA U OJUHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus,
IIMHKA, KeJie3a) C PAcTBOPOM COJSHOM KHUCHOTHL. 4. B3aumopeicTBue pacTBOpOB
CEpHOI KUCJIOTHI C pacTBOpaMH THOCYJb(aTa HaTpHsl pa3iIMYyHOM KOHIIEHTpAUH U
TeMIeparypel. 5. PasnoxxkeHue mepokcuiaa BOAOPOJA € ITOMOIIBIO HEOPTraHMUYECKUX
KaTaJIu3aTOPOB U MPUPOIHBIX OOBEKTOB, COJAEPKAILIMX KaTaaasy.

JlaGopaTtopHbie onbITbl. PAaKTOPHI, BIMSAIOIIAE HAa B3aUMOJECHCTBHE METala C
pactBopaMu KHCHOT. CMenieHne XUMUYECKOTO PpAaBHOBECHUS IIPU  YBEJIMYECHUHU
KOHIIEHTPALlMM PEAreHTOB U NMPOAYKTOB.26. KaTanuTuyeckoe pasiioxkeHne nepokcuaa
BOZOpOAA

IpakTnuyeckas padora Nel2. CkopocTh XUMHYECKON PEAKIIMH.

IIpakTnueckas padora Nel3. XuMuueckoe paBHOBECHE.

KonTpoabnas padora Ne3. TeopeTnueckrne OCHOBBI XMMHUH.

Tema 7. Xumnueckast Texnosorus (74)
OCHOBHBENpPUHUUNBIXUMHUUECKONTEXHONOTUU. [ITpou3sBOoICT
BOCEPHOMKMUCI OT Bl KOHTAKTHBIM cIIOCOOOM. XuMHU3M npoiiecca. Ceipbe s
IIPOU3BOJICTBA CEP-

HOM KHUCJIOTHI. TeXHOJI0rn4ecKas cxema nporecca, NpoLecChl U alaparsl.



[IpousBoAaCcTBOAMMH aK a. XuMu3M npouecca. OnpeneneHne ONTUMAaIbHBIX
yCIOBUM MNpPOBEACHUS peakuuu. [IpuHOMN LUPKYIALMM WU €ro peanu3anus B
TEXHOJIOTUYECKOU CXEME.

MeTannypru s Yepnas meramunyprus. JloMeHHBIHN mporiece (ChIpbe, YCTPOUCTBO
JOMEHHOW Tmeud, XuMu3M Tpouecca). [IpousBojacTBO cTamu B KUCIOPOJAHOM
KOHBEPTEPE U B DJIEKTPOIICYUAX.

OpranuueckuiicuHrte 3. Cunmesvl Ha ocnoge cunmes-2aza. 1Ipou3BoaCTBO
METAHOJIA.

DKOJIOrUs U MpoodsieMa OXpaHbl OKPYKAIOUIEH Cpe/ibl. 3eJIeHast XUMUSL.
Jdemoncrpanumn. 1. Ceipbe 1151 TPOU3BOJICTBA CEPHOUN KUCIOTHI. 2. Moie/ib KUTISIIETOo
cnost. 3. Kene3nas pyna. 4. O06pasibl CIJIaBOB KeJe3a.

Tembl 8-10. Xumusi B MOBCeHEBHOM KM3HU M Ha cJay:kOe oOmecTrBy. Xumusi B
coBpemMeHHOI Hayke (114)

Xumust mumd. JKupbl, Oenku, yriieBoJbl, BUTaMuHBL. [luieBbie a00aBKH, HX
kiaccudukaius. 3anpenieHHble U pa3pelieHHble MuIeBbie 100aBku. JlekapcTBeHHbIE
cpeactBa. Kpacku u nurMentsl. [IpuHOMOBI OKpamvBaHus TKaHEeW. XHUMHUS B
ctpoutenscTBe. Llement, 6eTon. Crekio u kepamuka. TpaaullMOHHBIE U COBPEMEHHBIE
KepaMpuueckue marepuansl. CBepXmpoBozsiias Kepamuka. bwIToBass  XuMHSL.
OtOenuBatole cpeiacTBa. XHUMHS B CEJIbCKOM XO3sHCTBE. VHCEKTHIMABI |
nectuuuael. CpeacTsa 3amuThl pacteHuil. PenemienTsl. OCOOEHHOCTH COBPEMEHHOM
HayKHU. Merononorus Hay4YHOTO uccienoBanus. [lpogheccus Xumuxa.
Mamemamuueckasn xumus.

[Touck xumuyeckoit unpopmauu. Paboma c 6bazamu 0auHbIX.

JemoncTpanum. 1. [Iumessie kpacurenu. 2. Kpamenue Tkaneil. 3. OrOenuBaHue
TkaHen. 4. Kepamuueckue marepuansl. 5. [[BeTHbie crekna. 6. Komnekuus «Tonnuso n
€ro BUJIBI».

JlaGopaTopHbie OonbITHL. 27. 3HAKOMCTBO C MOKIIMMHU CPEICTBaMU. 3HAKOMCTBO C
orOenuBaomumu  cpeactBamu. 28. Kiew. 29. 3HaKOMCTBO C MHHEpPaTbHBIMU
y10OpEHUSIMU U U3yUEHUE UX CBOMCTB.

Kourpoabnas padora Ne 4. toroBast KoHTposibHas paboTa.

Y4eOHO-TeMaTHYeCKHil IVIaH
10 xnacc (34 B Hexeuro, Becero 102 4, u3 HUX 2 Y4—pe3epBHOE BpeMsl)

B mom uucne
Homep T Konuuecmeo
memul ema uacoe npakmuuecKkue | KOHmpojibHble
padbomot paoomul
IToBTOpEHME M yrIyOJICHNUE
1 D YR 18 1 1
3HAHUHN
9 OCHOBHBIC TTOHATHUS 13
OPraHUYECKON XUMUU
3 YriaeBoaopo sl 25 2 1
Kucnopoaconepxkaniue
OpraHUYeCKue COCAMHEHUS
5 A30T- U cepocoaepxKalue 5 1
COCIMHEHMS




6 buonornyecku akTUBHBIE 15 i 1
BEIECTBA
CunreTnyeckue
7 BBICOKOMOJIEKYJISIPHBIE 4 2 -
COCTMHCHHUSI
Pe3epBHOE Bpems 2 - -
NTOIO: 102 11 4
Y4eOHO-TeMaTHYECKHUI IVIAH
11 kaacc (3 4 B Heaento, Bcero 102 v)
Homep Tema Koauuecmeo B mom uucne
memul yacos
npaKkmuyeckue | KOHmpoabHvle
pabomul pabomul
1 HemeTaibl 29 5 1
2 MeTaslibl TJIABHBIX 13 6 1
NOATPYyN
3 OO0mme cBolicTBA 4 - -
MeTaJJI0OB
MeTasuibl HO00OYHBIX
4 NOATPYHII 15
5 CtpoeHue aToma. 8
XuMHYeCcKas CBSI3b
6 Teoperuueckoe 15 2 1
onucaHue
XUMHUYECKHX
peakuui
7 XuMuvecka 7 - -
TEXHOJIOTHSl
8 Xumus B
MOBCETHEBHO KU3HU 5
9 XHMHS Ha CIIyKOe 3
o0uecTBy
10 | Xumus B 3
COBPEMEHHOM HayKe
Bcero 102 4y
Ne Tema ypoka Jara

10 kaacce




ATOMHO-MOJIEKYJISIpHOE yueHue. BelecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. KauecTBeHHbIN U KOJIMYECTBEHHBIN
COCTaB BenlecTBa. MoJisipHasi 1 OTHOCUTENIbHAS MOJIEKYJIsIpHast
Macchl BenecTBa. MosbHas 10J11 U MaccoBas J10Ji AJIEMEHTa B
BEIIECTBE.

Crpoenue atoma. AtomHasi opoutanb. [IpaBuna 3anoaHeHus
AJIEKTPOHAMH aTOMHBIX OpOuTaieil. BaneHTHBIE AIEKTPOHBI.
[Tepronnueckuit 3akoH. DOpMyYITUPOBKA 3aKOHA B CBETE
COBPEMEHHBIX MTPEJICTABIEHUN O CTPOCHUU atoma. Mi3meHenue
CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B MEPUOJAX U TPyNIax.

XuMHUecKas CBA3b. DNEKTPOOTPUIIATEILHOCT. BUIbI
xumMmudeckoit csizu. MonHas cBs3b. KoBaneHTHast HenoyisspHas u
noJisipHas cBsi3zb. OOMEHHBIN U TOHOPHO-AKIETITOPHBIA MEXaHU3M
o0Opa3oBaHus KOBAJIEHTHOM MOJIAPHOI cBsi3u. ['eomeTpus
MOJIeKYJIbl. Metasundeckast cBsi3b. BogopoaHast CBsi3b.

ArperaTHHe COCTOAHUA BCIICCTBA. Tumnsr KPpUCTATININYCCKUX
PCUHICTOK: aTOMHAsA, MOJICKYJIAIPHAA, MOHHAA, MCTAJJIMYCCKAs.

Pacuetsl o hopmysiam ¥ ypaBHEHUSAM peakiuid. ['a3oBbie
3aKOHBI.

VYpaBuenue Knaitnepona—MenaeneeBa. 3akoH ABorajipo. 3aKoH
00BEeMHBIX OTHOIIEHUH. OTHOCUTEINIbHAS TUNIOTHOCTH Ta30B.

Knaccudukaiuys XuMu4ecKux peakiuii o pa3audHbIM
MpU3HaKaM CpaBHEHUs. VI3MEHEHUE CTENEHN OKUCIIECHUS
AJIEMEHTOB B COCIMHCHUSIX.
OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIEHUE U
BOCCTaHOBJIEHHE. OKUCIUTENN U BOCCTAHOBUTENH. MeToa
ANIEKTPOHHOTO Oananca. [lepmMaHraHaT Kajausi Kak OKHCIUTENb.

Baxueiimme Kinaccbl HEOPraHUYECKUX BEIIECTB.
['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKHUX
COCIVHEHNH.

Peakmun moHHoro oOmMeHa

I'moponus. p H cpenpl.

PactBopsl. CiocoOBI BEIpaKEHMS KOJIMYECTBEHHOTO COCTaBa
pacTBopa: MaccoBasi 10J1s (MPOIEHTHAsT KOHIIEHTpAIHs),
MOJISIpHASI KOHIICHTPAITHS.

10

Komnouansie pactBopbl. Dpdext Tunaans. Koarymnsius.
Cunepesuc.

11

Kommnekcubie coeaquuenus. CocTaB KOMIUIEKCHOTO MOHA:
KOMILTIEKCO00pa3oBaTeb, IUranapl. KoopauHalmoHHOE YUCIIo.
HomMeHknaTypa KOMIUIEKCHBIX COCAUHEHUN.

JL.pa6. Ilomydenne u CBOMCTBA KOMIUIEKCHBIX COCTMHEHUM.




12

[TpakTuueckast padota Ne 1. BrinosHeHHE 3KCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe «PeakiimoHHas cnocOOHOCThH BEIIECTB B
pacTBOpax».

JlemoHCcTpanuu.

1. OGpa31iel BEIIeCTB MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHUS.

2. Bosronka nona.

3. OnpeneneHre KUCIOTHOCTU CPEbI MPU MTOMOITH
WHJIUKATOPOB.

4. Dpdext Tunnans.

5. O6pa3oBaHre KOMILIEKCHBIX COCTUHEHUN TTEPEXOTHBIX
METAJIJIOB.

JlaGopaTopHBIE OMBITHI.

1. Peakiium noHHOro oomeHa.

2. CBoliCTBa KOJJIOUIHBIX PACTBOPOB.

3. I'mapoinu3s couneid.

Kontponsnas padota Nel 1o TeMe « OCHOBBI XUMHH.

13

[Ipenmet opranndeckoit xuMunu. OCOOEHHOCTU OPTAaHUYECKUX
BEILIECTB. 3HAUEHUE OPTraHNIECKON XUMUU. [ [puanHebl
MHOT000pa3usi OPraHMYeCKUX BEIIECTB

VYTIepoaHbIi CKEJIET, €ro TUIBL: UKINYECKUE, allUKINYECKHUE.
KapOouukianiyeckue u reTepolKINYeCKUe CKEJEThI.

14

Bunpel cBs13eil B MOJIEKYJIaX OPraHUYECKUX BELIECTB:
OJIMHApHBIE, IBOVHBIE, TPOWHBIE.
M3MeHeHne 3HEpruu CBA3EM MEXKAY aTOMaMH yriaepoja Ipu
YBEJIIMYEHUU KPATHOCTH CBSI3H.

15

HEICI::IH.[GHHBIG W HCHACBIIICHHBIC COCANMHCHU .

16

DIEKTPOHHOE CTPOCHHE U XUMUYECKUE CBSI3U aToMa YIiiepoa.
['ubpunuzanust opouTaiei, ee TUIIbI JJIsl OPraHUuYECKUX
COeIMHEHUM: sp3, sp2, sp. OO6pa3zoBaHue G- U T-CBS3EH B
MOJIEKYJIaX OPraHUYECKUX COCTMHECHUM.

17

OCHOBHBIE MOJIOKEHUSI CTPYKTYPHOU TEOPUU OPTAHUYECKUX
coeMHeHn. Xumudeckoe ctpoenue. CTpykTypHas Gopmyia
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CrtpykTypHas U NpoCcTpaHCTBEHHAs u3omepust. M3omepus
yraepojHoro ckenera. M3omepus nonoxxeHus. MexkiaccoBas
uzoMepusi. Bunpl npoctpancTBeHHOM u3omepun. Ontuyeckas
nzoMepusi. ONTUYECKUE aHTUTIOIbI. XUPATbHOCTh. XUPAJIbHBIE U
axvpagbHbIE MOJIEKYIIbIL.

I'eomerpuueckas nzomepus (IUc-, TPAHC-U30MEPHS).
['omonorus. I'omosioru. ['omonornyueckast pa3HoOCTb.
['omonornueckue psibl.

OnextporHabie 3¢ PexTrr. CIocoOBI 3amuceit peakiuii B
opranudeckoil xumuu. Cxema u ypaBHEHHE. Y CIIOBUS
npoBeneHust peaknuii. Kimaccudukamms peakiuii OpraHnaecKux
BEILECTB 10 CTPYKTYPHOMY IIPU3HAKY: 3aMEIICHHE,
MpUCOEIMHEHNE, OTIIeIIIeHne. MexaHu3mbl peakiuii. CriocoObl
pasphiBa CBS3U yriepoa-yriepoa. CBOOOIHBIE paaUKalIbl,
HYKJICO(DUIIBI ¥ DJIEKTPODHUIIBI.

19

Knaccudukanus opraHnueckrx BeIecTB U peakinii. OCHOBHbIE
KJIACChl OpraHnyYecKuXx coeanHeHnil. Knaccuukamms
OpPraHUYECKUX COCAUHEHUH MO (PYHKIIMOHAIBHBIM IpyHam
DIJIEKTPOHHOE CTPOEHNE OPTAHUYECKUX BEIIECTB. B3anMHoe
BIIMSIHUE aTOMOB U TPYIIT aTOMOB. IHIYKTUBHBINA 1 ME30MEPHBII
addexrol. [IpeacraBieHne o pe3oHaHce.

20

HoMeHknaTypa opraHn4eckux BemecTB. MexayHapoaHas
(cucTemaTHueckasi) HOMEHKJIATypa OpraHMueCKuX BEIIeCTB, €€
NpUHIUIBL. PaloHanbHas HOMEHKIIATypa

OxkucieHue u BOCCTAaHOBIIEHUE B OPTaHUYECKON XUMUMU.
JemoHcTpanuu. 1. Mozaenn opraHu4ecKuxX MOJIEKYJI.

21

KoHTponbHbIl TECT «OCHOBHBIE TOHATHSI OPTaHUYECKOW XUMHM

22

A 1 x a H b1. CTpoeHue MoJeKysbl MmeTaHa. [lonarue o
koH(popmarusax. O01Ias xapakTepucTuka Kiacca, pu3ndeckue u
XUMHUUYECKHE CBOMCTBA (TOPEHUE, KaTATUTHIECKOE OKUCIICHHE,
rajoreHUpoOBaHUE, HUTPOBAHUE, KPEKUHT, MUPOJIU3). MexaHusm
peaKLMu XJIOPUPOBAHUs METaHA
Ankansl B ipupojie. CHHTETUYECKHE CITOCOOBI MOTyUYCHHS
anKaHOB. MeTOIbI MOJYYEHHUS AJTKAHOB U3 AJTKWITAJIOTEHUIOB
(peakuus Bropma), nekapOoKcuianpoBaHueM cojieid KapOOHOBBIX
KHUCIIOT U DJIEKTPOJIU30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT.
[IprumeHeHne anKkaHoB.

[{u k10 axkaH bl O0Ias xapakTepuCcTHKa KJ1acca,
¢dbusnueckue croiicTBa. Buasl nsomepun. HanpsikeHHbie u
HEHAIPSKEHHBIC [IUKJIbl. XMMHUYECKUE CBOMCTBA LIUKJIOIPOIIaHa
(ropenue, THAPUPOBAHUE, TPUCOCTUHEHUE TATIOTEHOB,
rajJioreHOBOIOPOJIOB, BOJIbI) U IMKJIOTEKCaHa (TOpeHHeE,
XJIOpUpOBaHUE, HUTpoBaHUe). [loslydeHre NUKI0AIKAaHOB U3
AJIKAHOB U JINTAJIOT€HAJIKAHOB.

23

A 1k e H b. O011ast xapaktepuctuka kinacca. CtpoeHue




MOJIEKYJIbI 3THIeHa. DU3NYECKUE CBOMCTBA AJIKEHOB.
['eomeTprueckas U30MeEPUs ATKEHOB. XUMUUYECKUE CBOMCTBA
AJIKEHOB.

Peakunn npucoeIMHEHUS IO KPATHOM CBSI3U — THAPUPOBAHME,
raJIOTEHUPOBAHKE, THIPOTAIOT€HUPOBAHUE, TUAPATALIUSL.
[IpaBmiio MapkOBHUKOBA U €r0 OOBSICHEHHE C TOYKH 3PEHUS
ANIEKTPOHHOM Teopuu. B3aumMoeicTBre alkeHOB ¢ OpOMOM U
XJIOPOM B ra30BOM (pa3e wim Ha CBETY.

24

25

OkucrieHue aakeHoB (TOpeHUe, OKUCICHUE KUCIOPOJIOM B
MPUCYTCTBHUH XJIOpHUIa MAJIAAMs, IO ACHCTBUEM cepedpa,
OKHUCJICHHE TOPSTYUM MOAKUCICHHBIM PACTBOPOM MIEpMaHTaHaTa
KaJlns, OKUCJICHUE TI0 Baruepy).

[Tormmepuzanus. [lomydeHne aTkeHOB U3 aJIKaHOB,

AJIKUJITAJIOTCHUIOB M IMTaJIoreHaIKaHoB. [IpuMeHeHne dTHIIeHa
Y TIPOITHJICHA.

26

27

A nxanu e H bl Knaccudukanus 1ueHOBBIX YTIIIEBOAOPOIOB.
ConpsixeHHbie THeHbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA
JUBUHWIA U U3ompeHa. 1,2- u 1,4-npucoenHeHue.
[Tonmumepu3anusi.

Kayuyku. Bynkanuzauus kaydykoB. Pesuna u 300Hut. CuHTE3

OyTanueHa u3 OyTaHa U dTaHOJIA.

28

29

30

31

A 1k u H . O611as xapaktepuctuka. CTpoeHHE MOJICKYJIbI
auerwieHa. PU3NUECKUE U XUMAYECKHUE CBOKMCTBA AJIKUHOB.
Peakiuu nprcoeiMHEeHNs rajJoreHoB, rajJoreHOBOAOPOI0B, BOJBI.
I'mppuposanue. Tpumepusanus U TUMEpU3aLnsl alleTUICHA.
KucnotHbele cBOMCTBA aJJKMHOB C KOHIIEBOW TPOHHOM CBSI3bIO
Aunetnnuabl. OKUCIEHNE aTKUHOB paCTBOPOM IE€pMaHTraHaTa
kanus. [Ipumenenue anerunena. KapOuaHelii METO OJTy4EeHUS
aleTUIICHA.

[Tuposn3 metana. CUHTE3 aJIKKHOB aTKWJIMPOBAHUEM
alEeTHINIOB.

32

33
34

A p e H bl. [lonsTe 06 apomatuyHoctu. [IpaBuno Xrokkens.
benszon — crpoenne MoeKybl, GU3NUYEeCKUue CBONCTBRA.
["oMonorudeckuit psin 6eH3ona.

N3oMepus qu3aMenieHHbIX 0€H30JI0B Ha MPpUMeEpPe KCHUITOJIOB.
Peaknum 3aMenieHnss B OEH30JbHOM sijipe (TaJlOreHUpPOBaHME,
HUTPOBaHHE, ATIKUIUPOBAHUE).

35

36
37

Peakuuu npucoenunenus k 0eH3oiny (TUApUpOBaHHUE,
XJIOpUpOBaHHE Ha cBETY). OCOOEHHOCTH XMMHUHU aJTKUIOEH30JI0B.
IIpaBuia opueHTaMU 3aMECTUTEIIEN B PEAKLIUSIX 3aMEIICHHUS.
BbpomupoBanue u HUTpoBaHuE ToryoJia. OKHCIIeHne
aNKUI0EH30JI0B PACTBOPOM NEPMaHTaHATA KaJIUs




38

39

40

["anorennpoBanue ajaKuIOSH30JI0B B OOKOBYIO Liemb. Peakius
Bropria—®uTTHra kak MeToj cCuHTe3a aaKmiIoeH30108. CTUpo
KaK [pUMep HeNpeaeIbHOTO apOMaTUYECKOTO COSMHEHUSI.
[l[pupOAHBIEUCTOYHUKUYTIEBOLOPOIOB.
[IpupoaHsIil ¥ NOMYTHBIN HEeTIHBIE Ta3bl, UX COCTAB,
UCIIOJIb30BaHUE

Hedts kKak cMech yrieBoaopoaoB. [lepBuyuHas u BTopuyHas
nepepabotka HedTH. Pudopmunr. KaMeHHbIi yrosp.

41

[eHETHYECKASICBA3ZBMECIKAYPA3JIUIYHBIMUKIA
CCaAaMUYTJIEBOJOPOJOB,

42

43

KauecTtBeHHbBIC PCaKINH Ha HCIIPCACIBHBIC YITICBOJOPOIbI
FZlH()FCI{OIIp()HISB()HI{BI€)7FJIGIBOIIOI)OZIBL
PG&KHHHI%m&ﬂHCHHHF&HOFGH&IﬂlFHHpOKCHH,HHTpOFpYHHy,

[[UAHOTPYTIY.

44

45

46

JleiicTBHE HA TrajJOT€HIPOU3BOAHBIE BOJIHOTO U CIIMPTOBOTO
pactBopa menoun. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH
aJIKWJI-, BAHWI-, (DEHWI- U OCH3WITaJOT€HHU/IOB.
Hcnonb30BaHuE TAJIOreH MPOU3BOJHBIX B OBITY, TEXHUKE U B
cunrese. [lonsiTe 0 MarHMMOPraHNYECKUX COCTUHECHUSIX.
[TomydyeHne anKkaHOB BOCCTAaHOBIICHUEM

MOJAJIKaHOB HOJI0BOIOPOAOM. MarHuiopraHn4ecKue
COCIMHEHMUS

47

48

[Ipaktuueckast pabora Ne 2. CocraBiieHre MOJEIICH MOJIEKYJI
YTIIEBOJOPOIOB.
[Tpaktruueckast pabora Ne 3. [TonydyeHue 3THIIEHA U OTIBITHI C HUM.

49-56

56

JemoHncTpanum.

1. BpomupoBaHue rekcana Ha CBETY.

2. I'opeHne MeTaHa, STUJICHA, alleTUJICHA.

3. OTHolIEHNE MeTaHa, dTHJICHA, alleTHJICHA U O€H301a K
pacTBOopaM mepMaHraHaTa Kajius 1 OpOMHOM BOJIE.

4. OkuclieHrE TOIYyOJIa paCTBOPOM IIE€pMaHTaHaTa KaJusl.

5. IlonyueHnue sTrIIeHa peakuen IeruapaTauy 3TaHoJIa,
aleTUIeHa —TUJIPOJIM30M KapOua KaabIusl.

6. [Tomydyenue ctupoiia JenoauMepu3anuen noaIucTupoIia u
UCIIBITAHUE €r0 OTHOLLIECHHS K PACTBOPY MEPMaHraHATa KaJusl.
JlaGopartopusbie onbIThl. COCTaBICHUE MOJICIICH MOJICKYJT
ankaHoB. BzaumoseiicTBue ankanoB ¢ 6pomom. CocTaBiieHHE
MOJIEJIEW MOJIEKYJI HETIPEAEIbHBIX COEUHECHUM.
KontposbHas pabota Ne 2 o Teme «YT1eBo10pOabD».

4CTB

S/

C nu p T 1. HoMeHnknaTypa u uzoMepus cnuptoB. Tokcudyeckoe
JEMCTBHAE HA OpraHU3M METaHoJa U 3TaHoia. Pusndeckue
CBOMCTBA NPENEIIbHBIX OJHOATOMHBIX CITUPTOB.

58

XUMUYECKHE CBOMCTBA CHUPTOB (KUCIOTHBIE CBOMCTBA, pEaKIUU
3aMEIIEeHUs TUIPOKCUIBHOW IPYMIIBI HA TaJIOTeH,
MEXKMOJIEKYJIIPHAS. U BHYTPUMOJICKYJISIpHAs IETUApPATALNS,




OKHUCJICHHE, PEaKIIMH YTIIEBOJOPOAHOTO pauKaa)

59

Anxoronsatel. ['uaponus, alkuinpoBaHue (CUHTE3 MPOCTHIX
a¢upoB no Buibsimcony). [IpoMbIIIIEHHBIN CHHTE3 METaHOJIA.

60

MHoroaromMHbie COUPTHI. DTUICHTIUKOIIb U TIULEPUH, UX
duznyeckue u xumudeckue cporictsa. CHHTE3 AMOKCAaHA U3
ATHJICHTTIUKOJISL. TOKCUYHOCTH 3TUIIeHIIHKONs. KauecTBeHHas
peaxiusi HA MHOTOATOMHBIE CTIUPTHI

61

[TpocTthie 3¢upsl Kak U30MEPHI MPEACITBHBIX OHOATOMHBIX
cuptoB. CpaBHEHHE HX (DU3UIECKUX M XUMUUYECKHX CBOHCTB CO
cnuptamu. Peakius pacuierieHus npocThix 3QpupoB
MOJOBOJIOPOJIOM.

62

® e u 0 1 b1. Homenknarypa u nuzomepus. BzaumHoe BnusiHue
IPYIIT aTOMOB Ha TipuMepe GeHona. Pu3ndeckne 1 XUMUIECKHIE
cBoiicTBa (peHoa u Kpe3os1oB. KucinoTHele cBoicTBa (DEHOJIOB B
CpaBHEHHUU CO criupTaMu. Peakiinu 3aMenienns B 6€H30JIbHOM
KOJiblie (rajJoreHupoBaHue, HuTpoBanue). OkucieHue HeHooB.
KauectBennsle peakuuu Ha (heHon. [IpuMenenue enona.

63

KapOOHUIBPHBIECOEIHHEHHU . DIEKTPOHHOE
CTpO€HUE KapOOHWIIbHOM TPyHIbl. AJbAETUIbI U KETOHBI.
dusnueckue cBoicTBa GopMabAeruia, aleTaabiaeruia,
arietoHa. [IoHsATHE O KETOEHOIBHON TayTOMEPUHU KapOOHMIbHBIX
COEIMHEHUHN.

64

Peakunn npucoeInHEHUs! BOJbI, CHUPTOB, IMAHOBOAOPOJA U
ruapocyibpura Hatpusi. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH
aNbJAECTUIOB U KETOHOB B PEAKIUAX MTPUCOETNHEHUS

65

Peaknuu 3aMeleHus aToMOB BOJOPOJA IIPH O-yTIIEPOIHOM
atoMme Ha rajnoreH. [lomumepusauus popmanbaeruia u
aneranpaeruga. CHHTE3 CIUPTOB B3aUMOICUCTBUEM
KapOOHWJIBHBIX COEJUHEHUH C peakTUBOM | puHbspa

66

Oxucnenre KapOOHWIBHBIX coeuHeHui. CpaBHEHHE OKUCIICHUS
aJbJIETUIOB M KETOHOB. BoccTaHoBIeHNE KapOOHMIIBHBIX
COCMHEHUN B CIIUPTHI

67

KauecTBeHHbBIE peakiiuy Ha ajlbACTUIHYIO Tpynny. Peakiuu
aJIbJI0IbHO-KPOTOHOBOW KOHeHcauu. OcoOeHHOCTH
dbopmanpaeruaa. Peakius opmansaeruaa ¢ heHoIoMm.

68

KapOGOHOBBI €KHUCIOT bl DISKTPOHHOE CTPOCHUE
KapOOKCWIBHOM Tpynmibl. 'OMONOrHYecKuil psii mpeIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Du3nyeckre cBOMCTBA
KapOOHOBBIX KUCJIOT HA IPUMEPE MyPaBbUHOM, YKCYCHOMH,
IIPOITMOHOBOM, NAJJbBMUTUHOBOU U CTEAPUHOBOM KUCIIOT

69

XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIOT. KnucnoTHbIe
CBOMCTBA (M3MEHEHUE OKPACKU UHIUKATOPOB, PEAKIIUU C
AKTUBHBIMU METAJIaMU, OCHOBHBIMH OKCHJIAMHU, OCHOBAHUSIMU,
coisiMu). MI3MeHeHne criibl KapOOHOBBIX KUCJIOT TP BBEJCHUHU
JIOHOPHBIX M aKLENTOPHBIX 3aMECTUTENIEH.




70

B3aumopeiicTBue KapOOHOBBIX KUCIOT CO CIUPTaMU (peakiiust
sTepudukanun). ['anoreHupoBanue KapOOHOBBIX KUCIIOT B
00KOBYIO 11e1Tb. OCOOEHHOCTH MYPaBbUHON KHCIIOTHI.
Bakneiiime mpeacTaBuTeNn Kiacca KapOOHOBBIX KUCIOT U UX
npumeHenue. [lomydyenre MypaBbUHON U YKCYCHOM KHUCIIOT B
MIPOMBIIIICHHOCTH

71

Bricmme kapooHoBbIe KucaoThl. 1l]aBeneBas kuciora Kak
NPEICTaBUTENb TUKApOOHOBBIX KUCIOT. [IpeacraBnenue o
HENPEIENbHBIX U apOMaTHIEeCKUX KuciaoTax. OCOOEHHOCTH UX
CTPOCHHMSI U CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

72

OyHKIIMOHAaNbHBENPOU3BOAHBEKAPOOHOBHIX
K U ¢ J1 0 T. [lonyyeHue X10paHrupruI0B U aHTHJIPUIOB KUCIIOT,
ux ruaposus. [Tomyuenue ciioxHbIX 3(UPOB € UCHOIB30BAHUEM
XJIOPAHTUJIPUIOB U aHTUAPUIOB KUCIIOT. Cll0KHBIE 3(DUPBI KaK
U30MepbI KapOOHOBBIX KUCIOT. CpaBHEHUE (PU3NUECKUX CBOICTB
U PEaKIIMOHHOW CIIOCOOHOCTH CIJIOKHBIX 3(UPOB U U30MEPHBIX
UM KapOOHOBBIX KHCJIOT

73

['unponu3 cinoxHbIX 3PpupoB. CUHTE3 CHOXKHBIX 3(hUPOB
dbenonoB. CroxHbie 3UPbl HEOPTAHUYECKUX KUCIIOT.
Hutpormunepun. AmMusbl. Cosi KapOOHOBBIX KUCIIOT, UX
TEPMUYECKOE Pa3I0KEHUE B IPUCYTCTBUH 1enouu. CUHTE3
KapOOHMJIbHBIX COCIMHEHUHN Pa3lI0KEHNEM KaJIbIIUEBBIX COJIEH
KapOOHOBBIX KUCIIOT.

JlemoHcTpanum.

74

[Ipaktuueckas padora Ne 8. Pemienue skcnepuMeHTAIbHBIX
3aaa4 1o teme «Kucnopoacoaepkaiine opraHu4ecKue
BEILIECTBAY.

75

JemoHncTpanum.

1. B3aumoeicTBue HaTpusi C STAHOJIOM.

2. OxuciaeHne 3TaHoJIa OKCUIOM MEIH.

3. I'openue 3Tanona.

4. BzauMojeicTBue TPEeT-0yTUIIOBOTO CIIUPTA C COJSTHOM
KUCJIOTOM.

5. KauecTBeHHas peakuusi HA MHOTOATOMHBIE CITUPTHI.

6. KauectBeHnbie peakuiuu Ha (DEHOJIBI.

7. OnpeneneHne alibIeTUI0B MPU MTOMOIIN Ka4€CTBEHHBIX
peaKIui.

8. OKucneHne anpIeruoB IEPMaHTaHATOM KaJusl.

9. [Nomy4yeHue CIOKHBIX IPUPOB.

JlaGopaTopHbIE OMBITHI.

5. CBolicTBa 3TUJIOBOTO CIIUPTA.

6. CBoiicTBa IIIMIIEPUHA.

7. CoiictBa ¢eHona. KauecTBeHHbIe peakiuu Ha (DEHOIBI.
8. CroiicTBa hopmanuHa.

9. CBoiicTBa YKCYCHOU KHUCJIOTHI.




10. Conu kapOOHOBBIX KUCIIOT.

[Ipaktuueckas pabora Ne 4. [Tonyuenue 6pomsTaHa.
[IpakTuueckas padora Ne 5. TlomydyeHue areroHa.
[Ipaktuueckas padora Ne 6. [TonydeHue yKCyCHON KUCIIOTHI.
[Ipaktuueckas pabora Ne 7. [Tonyyenue sTunaierara.
KonTponbhas padota Ne3 no teme «Kuciopoaconepxariue
OpPTraHUYECKHUE BEIIECTBAY
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A30T- U cepocoepKaIIie COETUHEHUS

Hutpocoeannenus. D1eKTPOHHOE CTPOCHUE HUTPOTPYIIIII.
[lonyueHne HUTPOCOEAMHEHUM. B3pbIBUaThIC BEIIECTBA.

A M 1 H bl. U30Mepust aMuHOB. [lepBrYHBIE, BTOPUYHBIE U
TpETUYHbIC aMUHBI. DHU3UYECKHE CBOMCTBA IPOCTEUILINX AMUHOB.
AMMHBI KK OpraHU4EeCKHUE OCHOBAHMS.

7

Conn aJIKuiiaMMOHUSI. AJTKMJIMPOBAHKE U allJIMPOBAHUE AMUHOB.
Peakiiuu aMMHOB C a30TUCTOM KUCIOTOW. ApOMaTUYECKUE
aMHHbI. AHWINH. B3auMHoOeE BIMsIHUE TPYIIIT aTOMOB B MOJIEKYJIE
aHWJINHA. XUMHUYECKHEe CBOMCTBA aHMJIMHA (OCHOBHBIE CBOMCTRA,
pPEAKLMU 3aMEIIECHUS B apOMaTUYECKOE SIIPO, OKUCIIEHHUE,
alUJIMPOBAHUE).

78

Jwnaszocoennnenus. [lonyyeHne aMMHOB U3 CIUPTOB U
HUTpocoenuHeHuN. [IpumMenenune annnmHa. CepoopraHuvecKue
coenunenus. [Ipencrasienue o cepoOpraHuIEeCKUX
coequHeHusIX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAUEHHE
CEpPOOPraHNYECKUX COCIMHEHUN

79

I'eTepounwukibl @ypaH U IUPPOI KaK MMPEIACTABUTEIN
MATUYICHHBIX TETEPOLUKIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI
nuppona. Kucinornele cgoiictsa nuppouia. [lupuann xax
MPEICTABUTEIb IIECTUYIICHHBIX T€TEPOLMKIIOB. DJIEKTPOHHOE
CTPOEHUE MOJIEKYJIbI upuinHa. OCHOBHBIE CBOMCTBA MMUPUJINHA,
pEAKLMU 3aMEIIECHUS C ApOMATHYECKUM siApoMm. IpencraBnenue
00 umMuaa301e, MUPUANHE, MyPUHE, TyPUHOBBIX U
MMUPUMUJAHOBBIX OCHOBAHHMSIX.

80

[TpakTraeckast padora Ne9. Pemenue skciepuMeHTalIbHBIX 337124
10 TeMe «A30TCoIepKaIle OPTAaHUYECKUE BEIECTBAY.
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1. OcHOBHBIE CBOMCTBA aMUHOB. JIeMOHCTpaITUH.

2. KadecTBeHHbIE peaKkIUi Ha aHUJIVH.

3. AHWJIMHOBBIE KPACUTEIN.

4. O6pa31bl TETCPOLMKINICCKUX COSTUHCHUI.
JlaGopatopHsble onbIThl. KauecTBEHHBIC pPEaKIIMU Ha aHUJIKH.
O0600111eH1E ¥ TOBTOPEHHE 110 TEME.

82

buosiornueckn akTUBHBIE BEIIECTBA
JKupbl kak crokHbIE 23(UPHI TJIULEPUHA U BBICIIMX KApOOHOBBIX
kucioT. OMbUIeHHE KUPOB. [ maporennsanus xkupoB. Mpuia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIOT.

83

['unporenusarus xupoB. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX




KHCJIOT.

84

Y rieBo abl. MoHO- u qucaxapubl. DyHKIIUM YTIIEBOIOB.
buonoruueckast posb yriaeBooB. ['1roko3a — pusznueckue
CBOMCTBA, IMHEHHAS U UKINYECKast (DOPMBI.

85

Peakiuy ri1roK036l (OKUCICHUE a30THOM KUCIOTOM,
BOCCTAHOBJICHUE B NIECTUATOMHBIN CITUPT)

86

KauecTBeHHBIE peaklu Ha TIIHOKO03Yy. bpoKeHne TIIFOKO3bI.
DpyKTO3a KaK U30MEP TITFOKO3BI.

87

Pu6o3a u nezokcupudosa. [loHsTHE O TIIMKO3UIAX

88

Hucaxapu sl Caxaposa Kak IpeJaCTaBUTEIb
HEBOCCTaHABJIUBAIOIINX AUCaxapuaoB. MajbTo3a 1 JIaKT03a,
ejutoounosa

89

['mppoim3 nucaxapunos. [lonydenue caxapa u3 caxapHoun
CBEKJIBI.

90

[Tonucaxapu bl Kpaxman, riuKoreH, neIoao3a.
KauecTBeHHas peakuus Ha KpaxMmai. [ uaponn3 noiaucaxapuaos.

91

HykneunnoBsiekucioTbl. Hykieosunsl. Hykneotuasl.
HyxkJienHOBE KHCIIOTHI KaK TPUPOIHbIE ToNUMeEphl. CTpoeHUE
JAHK u PHK. I'niponn3 HyKJIIEMHOBBIX KUCJOT.

92

AMUHOKHUCIJIIOTBI KaK aM(l)OTepHBIe COCIUHCHUA. PeaKHI/IH C
KHCJIOTaMH 1 OCHOBaHHAMMU. O6pa3OBaHI/IC CJIOKHBIX 3(1)I/IpOB.

93

[Tentuael. [lentuanas cBI3b. AMUAIHBIN XapAKTEp MENTUIHOU
CBSI3U. | MApOIN3 NENTHIOB.

94

benku. [lepBuunas, BTOpUYHASA U TPETUYHASI CTPYKTYPHI OCITKOB.
KauecTBeHHbIE peakluy Ha OEJIKH.

95

JlemoHncTpauum.

1. PacTBOpUMOCTB yTJIEBOJIOB B BOJAE U 3TAHOJIE.

2. KauecTBeHHbIE peaklK Ha TIOKO3Y.

3. O6pa3ipl aMUHOKHCIIOT.

JlaGopartopnsbie onbITHL. 11. CBolicTBa rimroko3bl. KauecTBeHHas
peakius Ha riaoko3y. Ornpezenenue kpaxmaia B IpoayKTax
nuTanus. 12. [{BeTHbIE peakuu OENKOB.

KontponbsHas padora Ne 4 o reme «A3oTcoaepxaniiue u
OMOJIOTMYECKU AKTUBHBIC OPTaHUYECKHUE BEIIECTBAY.

96

BbICOKOMOIEKYISIpHBIE COEIUHEHUS )
[ToHsiTHE O BHICOKOMOJIEKYJISIPHBIX BemlecTBax. [lomumepuzanms
Y TIOJIMKOHJICHCALMs KaK METO/bl CO3JaHus IOJIMMEPOB.

97

OnactoMepsl. [IpupoIHbINA U CHHTETHYECKUN Kay4dyK.
CononumMepuzanusi.

98

CoBpeMeHHBbIE IIACTUKH (ITOJIUITHIIEH, TIOJUITPOIIHIIEH,
HOJIUCTUPOJI, TOJTUBUHUIXIOPH, (TOPOILIACT,
NOJIMATUIIEHTEpePTANIaT, aKpUiI-OyTaANeH-CTUPOJIbHBIN TIIACTHK,
OJIMKapOOHATHI).

99

[TpupoHbIe U CUHTETUYECKHUE BOJIOKHA.

100

O060061eHre 1 moBTOpeHNE. VITOroBblif KOHTPOJIBHBIN TECT




101

[TpakTuueckas padora Ne 10. Pacno3naBanue miacTUKOB.
ITpakTuueckas padora Ne 11. Pacno3naBaHue BOJIOKOH.

102

HemoHnctpanuu. 1. O6pa3iibl macTukoB. 2. KoJiekius BOJoKOH.
3. [lonukoHAEHCAIUS STUIICHTIUKOJIS ¢ TepedTaTeBOM KUCIOTOM.
JlabopaTtopHbie onbIThL. 13. OTHOIIEHHE CUHTETUYECKUX BOJIOKOH
K pacTBOpaM KUCJIOT U IIEJIOYEH.




