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Padouyas nporpamma no xumuu 10-11 kinace yriy0/1eHHbI YPOBeHb
PaGouast mporpamMmma pazpaboTaHa B COOTBETCTBHH C HOPMaTHBHO-IIPaBOBOM 0a30ii:

[Tpukaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit deneparuu ot 17 mas 2012
roga Ne 413 «O0 yrBepxkaeHun (enepalbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CPeIHEro 00IEero 0Opa3oBaHUs»

[Tucema Munuctepcra obpazoBanus u Hayku P® ot 14 nexabps 2015 r. N 08-2355 "O
BHECCHUHU U3MEHEHUH B IPHUMEPHBIE OCHOBHBIE 00pa3oBaTeIbHbIE IPOrpaMMbl'";

IIpukaza MuHnucrepctBa obOpazoBaHusd M Hayku P® or 31.12.2015 r.Ne 1578 «O
BHECCHWU W3MEHEHMH B (peliepalbHbIi rocy1apcTBEHHBIH 00pa3oBaTeNbHbBIM CTaHAAPT
cpeaHero obuero oopa3oBaHus, yTBEPKACHHBINA NpHKa30oM MuHUCTEpCTBa 00pa30oBaHUs
u Hayku P® ot 17.05.2012 r.Ne 413.

OcHOBHOH 00pa30BaTEIPHOW MPOrpaMMbl cpefaHero obmiero obpazoBanusi ['bOY
COII Nel m.r.t. be3enuyk

[Tpuxaza MunucrepctBa o6pasoBanus U Hayku P® ot 31 mapra 2014r. Ne253 «O6
YTBEpKACHUH (PeiepallbHOTO MEPEeyHsl yYeOHHKOB PEKOMEHAYEMBIX K HCIOIb30BaHHUIO
OpH  pealn3alil  MMCIOIIMX TOCYIApPCTBCHHYIO aKKPEAHUTAIMI0 00pa30BaTEIbHBIX
IIporpamMMm HadajabHOTO OOIIEro, OCHOBHOT'O OOIIEro, CpeaHero odIero oopazoBanus» (¢
n3mMeHeHussMu OT 26.11.2016 No38)

[Tpuxaz Munnpocsemenus PO ot 28.12.2018 Ne345 «O denepanpsHoM mnepeyHe
Y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIIb30BAHUIO TMPH  peallu3allid  HMEIOIINUX
rOCy/IapCTBEHHYIO0 aKKpEAMTALMI0 OOpa30BaTEIbHBIX IMPOrpaMM HA4YaJIbHOI'O OOILEro,
OCHOBHOTO O0IIIET0, CPEHEro 00IIero 00pa3oBaHUs»

ABTopckoii mporpammel  XUMHA. YTayOneHHbIH ypoBeHb. 10—11 kmaccel: pabouas
nporpamMa k juHun YMK B. B. Jlynuna : ydyeOHO-MeToanueckoe nocobue / B. B.
Epemun, A. A. [Ipoznos, U. B. Epemuna, 3. 0. Kepumos. — M. : [Ipoda, 2017.

MecTo npeamera B y4edHOM IJIaHe.

[TporpaMma o XuMHH JUIsl CPEAHETO (IIOJTHOTO) 00IIero 00pa3oBaHUsl Ha YIiIyOJIEHHOM

ypoBHe paccuutana Ha 102 ydaca (3 yaca B Henento, 204 yacoB 3a /iBa roja oOy4eHHUs.

JJis1 peanu3anum nporpaMMbl HCIOJIB3YIOTCH YHeOHUKM:

Epemun B. B. Xumus.10 knace. Yriyonennsiii yposens / B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. Jlpo3nos, B.B. JIynun. — 6-e¢ uzn.,M.: [poda, 2019.
Epemun B. B. Xumus.11 kinacc. Yrinyonennsiit yposens / B.B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. [Ipo3nos, B.B. JIynun. — 6-e uzn.,M.: JIpoda, 2020.

IlnanupyemMblie pe3yabTaTbl 00yUeHUS U OCBOCHUS COJEPKAHUSA Kypca XUMHH
JlesiTensHOCTh 00pa30BaTENHHOIO YUPEXKISHUS 0011ero oOpa3oBaHus B 00y4YeHUU XUMUU

B cpefHel (ToaHOM) o0mel mKoie JomKHA ObITh HallpaBJIeHa Ha JOCTHKEHHE O00y4JaronUMUCS
CJEYIOLIUX JIMYHOCTHBIX PE3YJIbTATOB:



1) B IIEHHOCTHO-OPHMEHTAlIMOHHON cdepe — UYYBCTBO TOPJOCTH 3a POCCHUHUCKYIO
XUMHUYECKYI0 HayKy, TYMaHH3M, LEJICYCTPEMIIEHHOCTb, BOCIUTAaHHE OTBETCTBEHHOI'O
OTHOILIEHHS K MPUPOJIE, OCO3HAHNE HEOOXOJMMOCTH 3aIIUTHI OKPYXKAIOWIEH Cpesbl, CTpEMIICHUE
K 3JI0pOBOMY 00pa3y *KU3HU;

2) B TpyaoBoil chepe — TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY JanbHEHIICH
o0pa3oBaTeNbHOM WiH NPOPECCHOHATBHON TPAEKTOPUH;

3) B mo3HaBaTeNIbHOW (KOTHUTUBHOMW, MHTEIUICKTyaJIbHOW) chepe — yMeHHEe YIpaBisITh
CBOCH IO3HABATENIbHOM JAESITENBbHOCTBIO. MeTanpeIMeTHBIMU — pe3yibTaTaMU  OCBOCHHS
BBIITYCKHUKaMHU
cpenHel (MOoTHOM) 00IIel KO TPOTPAMMBI 110 XUMUU SIBIISFOTCS:

1) wucnonp3oBaHWE YMEHUH W HABBIKOB PA3JIMYHBIX BHJOB I103HABATEIHHOMN
NEeSITeIbHOCTH, TPUMEHEHUH OCHOBHBIX METOAOB TIO3HAHUS (CHCTEMHO-MH(pOPMAIMOHHBIN
aHaJu3, MOACIMPOBAHNE) [T U3YUEHHSI Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH 1eHCTBUTEIBHOCTH;

2) UCTIONb30BaHNE OCHOBHBIX MHTEIUIEKTYAbHBIX ONEpaluid: GopMyIUpOBaHUE THIIOTES,
aHaIM3 M CHHTE3, CpaBHEHUE, O000O0IIeHHe, CUCTeMaTHU3allus, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

3) yMeHue TreHepupoBaThb HAEH U OMNPENCNATh CpPEIACTBA, HEOOXOAUMBbIC IS HX
peau3amuu;

4) ymMeHHe OmpenemsaTh Led U 33aJlaui JesTeIbHOCTH, BEIOMPATh CPEJCTBA peau3aliu
[eJIH ¥ IPUMEHSTh UX Ha NIPAKTHKE;

5) UCTNOIB30BaHUE PA3TUYHBIX UCTOYHUKOB JJISl TIOJMYYECHUST XMMHUYECKON WH(pOpMAaInHy,
MOHMMAaHHUE 3aBUCUMOCTU cofepxaHus W (Qopmbl TMpeAcTaBieHUus HHPOpManuu OT 1enei
KOMMYHHKAIUH U ajpecarTa.

B oOnactu mpeaMeTHBIX pe3yabTaTOB 00pa3oBaTelNbHOE YUYpeXKIeHHE OOIIero
00pa30BaHUs NPEAOCTABISAET YICHUKY BO3MOXHOCTh Ha CTYNEHHU CPEIHEro (IIOJHOro) oO0IIero
00pa3oBaHus MPH
W3YYCHUN XUMHH HAyIUTHCS:

A) Ha 6a30BOM YpOBHE B [T03HABaTEJIbHON cepe:

1) naBaTh onpeneneHus U3y9eHHBIX TOHITHM;

2) omMCHIBaTh JEMOHCTPAIIMOHHBIE M CaMOCTOSITEIHHO MPOBEJACHHBIC IKCIIEPUMEHTHI,
UCTIONB3YS JITISl 3TOTO €CTECTBEHHBIH (PYCCKUIA, POJHOMN) S3bIK U SI3bIK XUMUU;

3) omuchIBaTh M pa3NuyaTh H3yYEHHBIC KJIACCHI HEOPTaHUYECKUX U OPTaHMUYECKUX
COEMHEHUH, XMMUYECKHE PEeaKLIUH;

4) knaccupuIUpoBaTh N3y4YeHHbIE OOBEKTHI U SIBICHUS;

5) HabmOIAaTh IEMOHCTPUPYEMBIE U CAMOCTOSITETHHO MMPOBOIUMBIC OIBITHI, XUMHUYECKHE
pEaKINH, MPOTEKAIOIIHE B IPUPOE U B OBITY;

6) nmemath BBIBOABI M YMO3AKJIIOUCHHUS W3 HAONIOJICHHNA, HW3YyYCHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEW3YYCHHBIX BEIIECTB 110 AHAJIOTHU CO
CBOMCTBaMH U3y4YCHHBIX;

7) CTPYKTypUpOBaTh U3YYECHHBII MaTepHal;

8) HHTEepIPETUPOBATH XMMHUECKYIO HH(OPMAIIHIO, TOTYUYEHHYIO U3 IPYTUX UCTOUYHUKOB;

9) omuceiBaTh CTPOEHHE aTOMOB 3JeMeHTOoB [—IV mnepuomoB ¢ wucnogp30BaHHEM
AIIEKTPOHHBIX KOH(PHUTYpaIHii aTOMOB;

10) MomenupoBaTh CTPOEHHE MPOCTEUIIMX MOJIEKYNl HEOPTaHHMYECKUX U OPTaHWYECKHX
BEIIECTB, KPHCTAIJIOB; B IICHHOCTHO-OPHUEHTAIIMOHHON cdepe: aHATU3UpOBaTh M OIEHHUBATH



HOCJEICTBHS ISl OKpY Karollel cpebl ObITOBOM U MIPOU3BOICTBEHHOH AEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOU C repepabOTKOM BEIIECTB.

b) na yrimybneHHOM ypoBHE:

1) naBath onpejiesieHUst U3y4YCHHBIX MOHSITHIA;

2) omMCHIBaTh JEMOHCTPAIIMOHHBIE M CAaMOCTOSATENIBHO IPOBEICHHBIE SKCIIEPUMEHTHI,
UCIIOJIb3YS JIJIsl 3TOTO €CTECTBEHHBIHN (PYCCKU, POAHOI) A3BIK U A3BIK XUMUHU;

3) OOBACHATH CTPOEHHME M CBOMCTBA M3YyYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYECKUX COEIMHEHUH;

4) knaccupUIUPOBATh U3YYCHHBIC OOBEKTHI U SBJICHHS;

5) HabmIOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MMPOBOUMBIC OIBITHI, XUMHUYECKHE
peaKIuu, MPOTEKAIOLINE B IPUPOE U B OBITY;

6) mccaenoBaTh CBOWCTBA HEOPTaHMYECKHMX M OPraHMYECKUX BEIIECTB, ONPEHCISATh MX
NPUHAAIEKHOCTh K OCHOBHBIM KJIACCaM COEAMHEHUH;

7) 006001aTh 3HaHUA U J1elaTh 0OOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHUS
CBOWCTB BEILIECTB;

8) cTpyKTypupoOBaTh yueOHYI0 HH(OPMALIUIO;

9) uHTEepIpeTUpOBaTh UHPOPMALIUIO, MMOJIYUYEHHYIO M3 IPYTUX MCTOYHHUKOB, OLICHUBATh
€e HayJyHYIO JJOCTOBEPHOCTD;

10) OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKAHHSI XMMHUYECKHX PEaKIHid, MPOTHO3UPOBATH
BO3MOXXHOCTh HMX IPOTEKaHWss HAa OCHOBE 3HAHWH O CTPOSHHHM BEIIECTBA M 3aKOHOB
TEPMOJIMHAMHUKH;

11) oOBsAcHATH cTpoeHHEe aToMOB 3eMeHToB [—IV mnepuoma ¢ ucnosnb3oBaHuEeM
3JIEKTPOHHBIX KOH(UTypaluil aTOMOB;

12) monenupoBaTh CTPOCHHME MPOCTEHIINX MOJIEKYJ HEOPraHWYECKMX M OPraHUYeCKHUX
BEIIIECTB, KPUCTAIIIOB,;

13) mpoBOAUTH pacueTsl 0 XUMUYECKUM (OPMYJIaM U ypaBHEHUSIM;

14) xapakTepu30BaTh U3y4YE€HHbIE TEOPUU;

15) camocrosiTenbHO AOOBIBaTh HOBOE Uil ce0s XMMUYECKOE 3HAHHUE, UCIOIb3Ys s
ATOr0 JOCTYNHBIE HCTOYHUKM WHGOpPMANMK; B IEHHOCTHO-OPHEHTAIIMOHHON  cdepe:
IIPOTHO3UPOBATh, aHATM3UPOBATH U OLIEHUBATH TOCIEACTBHUS ISl OKPYXKAFOIIEH cpesl OBITOBOM
U TIPOU3BOJICTBEHHOMN JEATENbHOCTH YeJI0BEKa, CBSI3aHHOM ¢ nepepaboTKOil BELIECTB;

16) camocTOATENbHO MIIAHUPOBATh U MIPOBOJIUTH XUMUYECKHM SKCIIEPUMEHT, COOII0ast
npaBuia 6e30macHoi paboThI ¢ BellecTBaMU U J1a00paTOPHBIM 000y I0BaHUEM;

17) oka3pIBaTh NEPBYIO MOMOIIIb [TPH OTPABJIEHUSX, O’KOTaX U IPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHM U JIAOOPATOPHBIM 000PYL0BAaHHEM.

Copaeprxanue nporpaMmbl
10 KJIACC. YIJIYBJIEHHBIM YPOBEHb
(3 u B Hegento, Bcero 102 4, u3 HUX 2 4 — pe3epBHOE BpeMs)
Tema 1. IToBTopenue u yriay6ienue 3Hanuit (18 u)

ATOMHO-MOJ’ICK}/HHPHOC Y4dCHHUC. BemectBa MOJICKYJIIPHOI'O U HCMOJICKYJIIPHOI'O CTPOCHHA.
KauecTBeHHBII HM KOJIMYCCTBCHHBIM COCTaB BCIICCTBA. MOHHpHaﬂ U OTHOCHUTCIIbHAs
MOJICKYJIApHast MaCChbl BEIIECCTBA. MonbsHas A0asS U MaccoBas J0JIS DJIEMEHTA B BEILIECTBE.



Crtpoenue aroma. AToMHas opouTanb. [IpaBuia 3amoaHeHUs JIEKTPOHAMU aTOMHBIXOPOUTAIICH.
Banenrtnslie anexrponsl. [lepuogunyeckuii 3axkoH. @opmMynupoBKa 3aKOHa B CBETE€ COBPEMEHHBIX
MPEJCTAaBICHUNA O CTPOCHUM aroMa. M3MeHeHue CBOWMCTB 3JIEMEHTOB M HMX COCAWHEHUN B
[IEpUOJIaxX U IpymIax.

XuMHYecKasi CBsI3b. DJIEKTPOOTPULIATENBHOCTh. Bunapl xumuueckoid cBs3u. MoHHast CBs3b.
KoBasienTHas HenossipHas ¥ nossgpHast cBa3b. OOMEHHBIM U JOHOPHO-aKLIENTOPHBI MEXaHU3M
00pa30oBaHUsl KOBAJIECHTHOW MOJIIpHONW cBs3U. ['eomerpust Monekyibl. MeTalandeckasl CBSI3b.
Bonoponnas cBsi3b. ArperaTHble COCTOSIHMS BEINECTBA. THIBI KPUCTAJNIMYECKMX PEILETOK:
aTOMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUINYECKAsL.

Pacuers mo gopmynam u ypaBHeHusIM peakuuii. ['a3oBble 3akonbl. YpaBHenue Kiaiinepona—
MenneneeBa. 3akoH ABorajapo. 3a- KOH 00beMHBIX OTHOmIeHWH. OTHOCHUTENbHAS TJIOTHOCTH
rasos.

Knaccugukanuss XMMHYECKHX pEaKIUid MO pa3inyHbIM TMpH3HAKaM cpaBHEHHs. V3meHeHue
CTEIIEHU OKMCIICHUS DJIEMEHTOB B COCAUHEHMAX. OKHUCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
Oxucnenue u BoccraHoBieHHE. OKUCIUTENN U BOCCTAHOBUTENHU. MeTo/1 3J1IeKTpOHHOTO OaaHca.
IlepmaHranar Kaaus KaKk OKUCIUTEINb.

Baxxneilimne kiacchl HEOPraHMYECKHX BEIIECTB. | eHeTHueckas CBsI3b MEXAYy KIaccamu
HEOPraHWYECKHX COeAMHEeHUH. Peakiiun nonnoro oomena. ['maponus.pH cpensi.

PactBoprl. CrniocoObl BBIpaKEHUSI KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas JOJs
(mporieHTHAsT KOHIIGHTpAIWs), MOJspHas KoHueHTparus. KommoumHesie pacTBOpbl. DddekT
Tunpans. Koarymauus. Cunepesuc. Kommekcuole coequHenus. CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCO0Opa3zoBaTenb, nuranasl. KoopanHanmonHoe yucio. HoMeHkIaTypa KOMITJIEKCHBIX
COCJIMHEHUH.

Hemonctpanuu. 1. OO6pasnbl BeIeCTB MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTpOeHUus. 2.
Bosronka mona. 3. OnpeneneHre KUCIOTHOCTU CPelbl MPU MOMOIIU UHAUKATOPOB. 4. DddekT
Tunnans.

5. O6p330BaHI/Ie KOMILJIEKCHBIX CO€IUHEHUI MEPpEXOJHBIX METAJIJIOB.

Jlaboparopubie onbITH. 1. Peakiun nonHoro oomena. 2. CBOHCTBA KOJJIOMIHBIX PacTBOPOB. 3.
I'upponus coneit. 4. [lonyyeHue u CBOMCTBAa KOMILIEKCHBIX COETUHEHMIA.

[TpakTnueckast pabora Ne 1. BpinmonHeHHe 3KCIIEpUMEHTANBHBIX 3a/1a4 1o TeMme «PeaknnoHHas
CIOCOOHOCTH BEIIECTB B PACTBOPAX).

Kontponbnas padora Ne 1 mo teme «OCHOBBI XUMHUN.
Tema 2. OcHOBHBIE MOHATHUS OpraHuyeckoi xumui (13 )

[Ipenmer opranuwdeckoit xumuu. (OCOOEHHOCTM OPraHUYECKUX  BEIIECTB. 3HAUCHUE
opranuyeckoil xuMuu. [IpuurHBI MHOr000pa3us OpraHMYECKUX BEIIECTB. YTJIEPOIHBIN CKeleT,
€ro THUIIbI: MUKJINYECKUe, anuKandeckue. KapOonuKiIndeckue u reTeponrKINIeCKue CKEETHI.
Buael cBs3zeil B MOJEKyJax OpPraHMYECKUX BEIIECTB: OJWHAPHBIC, JIBOMHBIE, TPOMHBIE.



H3MmeHeHne sHEpruu CBS3ed MEXIy aTOMaMM YTriepojia NpHU yBETWYEHHH KpPAaTHOCTU CBSI3U.
HaceblmieHHblie 1 HEHACHIIIICHHBIE COSAMHEHUSI.

DNEKTPOHHOE CTPOEHHE U XUMHUYECKHE CBS3M aToMma yriepona. ['ubpuauzanus opOutanei, ee
TUIBI JJI OPTaHUYECKUX COeTUHEeHUM: sp3, sp2, sp. OOpa3oBaHue G- U T-CBA3EH B MOJIEKYyJax
OPraHUYEeCKUX COCIUHECHUM.

OcHOBHbBIE TIOJIOKEHUSI CTPYKTYPHOW TEOPUU OPraHUYECKUX COEAMHEHUH. XHUMHUECKOoe
crpoenue. CtpykrypHas ¢opmyna. CTpykTypHass U MpOCTpaHCTBEHHas m3omepus. M3omepus
yriaepogHoro — ckenera.  M3omepuss monoxkeHus.  MexkinaccoBas  u3oMepus.  Bumsl
IIPOCTPAHCTBEHHOM m3omepuu. Onrtudeckas nzomepus. ONTHUECKUE aHTUIOMABI. XHUPaIbHOCTb.
XupallbHblE U aXHUpaJbHbIE MOJIEKYJbl. ['eomerpuyeckas usomepus (LMC-, TPAHC-U30MEPHS).
['omomnorusa. 'omonoru. I'omosnorudeckast pa3HocTb. ['oMonoruueckue psiibl.

OnexrpoHHble 3 ¢dekTel. CrocoObl 3ammcell peakuuid B opraHudeckoid xumuu. Cxema u
ypaBHEHHUE. YCIOBUs MpoBeAeHUsT peakuuii. Knaccudukaius peakiuii opraHu4ecKux BEIECTB
10 CTPYKTYPHOMY MPU3HAKY: 3aMEIICHUE, TPUCOECIMHEHNE, OTUICIUICHHE. MeXaHU3Mbl peaKUi.
CnocoObl  pa3pbiBa CBS3U  yriepoa-yriepoa. CBoOOAHbIE paAMKalbl, HYKICOQHIBI U
3JIEKTPOPHUIIBI.

Knaccudukanus opraHuueckux BeIIecTB W peakinuil. OCHOBHBIE KJIAcChl OPraHUYECKUX
coenuHeHuil. Knaccudukaius opraHMYecKUX COEOUHEHHH MO (DYHKIMOHANBHBIM TPYIIIaM.
DJIEKTPOHHOE CTPOEHHE OPraHWYECKHUX BellecTB. B3auMHOE BIIMSHME aTOMOB U TPYII aTOMOB.
WuayktuBHbli U Me3oMmepHbI 3ddextol. IlpencraBinenne o pesonance. Homenkiatypa
OpraHWYECKHUX BeliecTB. MexayHapoaHas (CucTeMaThuecKas) HOMEHKIIATypa OpraHWYeCKHUX
BEIIIECTB, €€ MpUHUMIBL. ParmonanbHas HoMeHkiatypa. OKHCIIEHHME ¢ BOCCTAHOBJICHUE B
OPraHUYeCKON XUMHH.

Hemonctpanuu. 1. Mozenu opraHu4ecKux MOJIEKYJI.
Tema 3. YrneBogoposl (25 )

A 1 kx a H bl CrpoeHue Moisiekynsl MeraHa. IloHstue o KoH- ¢opmanusax. OOmas
XapakTepUCTHKa Kiacca, (U3MYeCKHMe M XMMUYECKHe CBOWCTBA (FOpeHHEe, KaTaTUTHUECKOe
OKHUCJICHHE, TaJIOTEHUPOBAHNWE, HUTPOBAHUE, KPEKHUHI, NHPOIN3). MexaHusM peakuuu
XJIOpUpPOBaHUsI MeTaHa. AJKaHbl B mHpupojie. CHHTETUYECKHE CIIOCOOBI MOJIYyUYEHHUS aJIKaHOB.
MeTto/1bl TOTY4YEHHSI aJIKAHOB U3 AJIKWITaIOreHu10B (peakuus Bropia), nekapOoKcHiInpoBaHueM
coje KapOO- HOBBIX KHCIOT U DJIEKTPOJIIM30M PacTBOPOB COJIeH KapOOHOBBIX KHC- JIOT.
IIpumMeHeHne anKaHOB.

Il u k10 axk aH bl O0mas XxapakTepUCTHKA Kilacca, puzndeckne cBorMcTBa. Buasr nzomepun.
HamnpsoxkenHnble ¥ HEHaNpsDKCHHBIC IHUKJIBL. XHWMHAYECKHE CBOWCTBA ITMKIOMpPOIaHa (TOpeHue,
TUAPUPOBAHUE, TPHUCOCIUHECHUE TaJOT€HOB, TaJOT€HOBOJOPOJOB, BOJBI) M IMKJIOTEKCaHA
(ropenue, xyopupoBaHue, HHTpoBaHue). [lomydyeHHe [MKIOANKAHOB U3 AallKaHOB W
JIUTAJIOT€HAIKAHOB.

A 11 x e H bl. O0mas xapakrtepuctuka kinacca. CTpoeHHe MoJeKysbl 3THieHa. duznueckue
CBOWCTBa alKkeHOB. ['eomeTpuueckass M30MEpHs aJKEHOB. XUMHUECKHE CBOMCTBA aJKEHOB.
Peakumu mnpu- coenuHEHUsT 1O KpaTHOM CBA3M — THUIPUPOBAHUE, TaJOT€HUPOBAHUE,



ruporajoreHuposanue, rujaparanus. [Ipasuno MapkoBHUKOBa U €ro OOBSICHEHHE C TOUYKU
3peHHsl 3IEKTPOHHOM Teopuu. B3anmmopelicTBie aqKkeHOB ¢ OPOMOM M XJIOPOM B ra3oBoil ¢asze
M Ha cBeTy. OKuCIIeHHE alIKeHOB (FOpEHHUE, OKUCIIEHUE KUCIOPOAOM B IPUCYTCTBUH XJIOPUA
najiaausi, NoJ JeHCTBUEM cepeOpa, OKHUCIEHHE TOpAYUM IIOAKHUCIEHHBIM pPAacTBOPOM
IepMaHraHara Kajuus, okucieHue no Baruepy). Ilommmepuzaums. IlosnyueHue ajkeHOB U3
AJIKaHOB, AJIKWITAJIOTCHUIOB U JUTaJIOTeHaIKaHoB. [[puMeHeHne aThiieHa u ponusicHa.

A 11 x angue " b Kiraccupukamuss ITUEHOBBIX yrieBoaopoaoB. CompspKeHHBIC ITHUCHBI.
du3nyeckue M XMMHUYECKHE CBOWCTBAa JAMBHHWIA M M30mnpeHa. 1,2- u 1,4-npucoeauHeHue.
[Tomamepuzanus. Kayayku. Bynkanuzanus kaydykoB. Pe3una u 30oHuT. CunTe3 OyTanueHa us3
OyTaHa 1 3TaHOJA.

A 1 k u H bl. OOmas xapakrepuctuka. CTpoeHue MoJeKyibl aneTwieHa. duznyeckue u
XUMHYECKHE CBOMCTBA @JIKMHOB. Peaknuu NpUCOEIUHEHMS TaJIOT€HOB, IaJIOTE€HOBOIOPOAOB,
Boabl. ['mapupoBanme. Tpumepuzauus W auMepusauus aueTwieHa. KucioTHele CBOMCTBa
QJIKUHOB C KOHIICBOM TpOMHON CBsA3bIO. AueTwinibl. OKHCIEHHE QJIKHHOB pPAaCTBOPOM
nepMaHraHara kanus. [Ipumenenwe amermieHa. KapOuaHblii MeTOR TONydeHHS aleTHIICHA.
[Tuponu3 merana. CuHTE3 aIKMHOBAJIKWIMPOBAHUEMALIETUIINIOB.

A p e H bl [lonstue 06 apomatuuynoctu. [IpaBuno Xrokkens. beH3on — cTpoeHue MOJIEKYIbI,
¢usnueckue cBoiictBa. ['omonoruueckuii psn 6enzona. Mzomepus nuzaMemeHHbIX OCH30JI0B Ha
MIpU- MEpe KCUIIOJOB. Peakinu 3amenieHust B 0EH30JbHOM sijpe (TaJIOTeHUPOBAHKE, HUTPOBAHUE,
anKunupoBaHue). Peakinuu mnpucoeauHeHUss K OeH307y (TUIPUPOBAHHE, XJIOPUPOBAHHME HAa
cery). OcobeHHoCTH XUMHH amKuiIOeH300B. [IpaBuna opueHTanuy 3aMecTUTENEH B peaKIusIx
3amenieHus. bpomupoBanue u HuUTpoBaHUE Toiyolda. OKHUCIECHHE ANKUIOEH30JI0B PacTBOPOM
nepMaHraHara kanus. ['anoreHupoBaHue alKWIOeH30J70B B OOKOBYIO Lienb. Peakuus Bropua—
durtura Kak MeTOJ CUHTe3a aJkuiaOeH30s0B. CTUpON Kak TNpuUMep HENpeaesbHOro
apoOMaTHUYECKOI0 COEIMHEHUS.

[TpupoaHble UCTOYHUKH YIII€BOIOpOA0B. [IpupoiHbIi 1 MOMyTHBIH HE(TAHBIE ra3bl, X COCTaB,
ucnonb3oBanue. Hedtp kak cmech yriaeBojgoponos. IlepBuuHas M BTOpHuYHas mHepepadoOTKa
HedTH. Pudopmunr. KameHHbIH yroisb.

I'eneTnyeckas CBA3b MCKAY pa3jIMYHbIMU KJIaCCaMH YTJICBOJOPOIOB. KauectBenHnbIe
pCaKkin Ha HEMIPCACIIbHBIC YIJICBOAOPOIbI.

["anoreHonpou3BoAHbBIE  YIIIEBOAOPOAOB. Peakuuu 3amMemieHus rajaoreHa Ha THAPOKCHII,
HUTPOIPYIIY, LHUa”HOrpynny. JleMcTBHE Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa mienouu. CpaBHEHHE pEaKIMOHHOW CHOCOOHOCTH alKWiI-, BUHWI-, (EHUT- U
OeH3WITranoOreHu10B. Mcronp30BaHuE TalOTeHIPOU3BOIHBIX B OBITY, TEXHHKE M B CHHTE3E.
[TonsiTHE ©0 MarHMOpraHMYecKuX coeauHeHusax. [lolydeHne ajkaHOB BOCCTAHOBJICHUEM
MOJATKAaHOBUOJOBOAOPOAOM. MarHuiopraHu4ecKue COeIMHEHHS.

Hemonctpauuu. 1. BpomupoBanuerekcana Ha cBeTy. 2. 'opeHre MeTaHa, STUJIEHa, alleTHIICHA.
3. OTHolIEeHNe MeTaHa, dTWJIeHA, alleTH/ieHa M OeH30JIa K pacTBOpaM IepMaHTaHaTa Kaius U
O6pomMHoO# Bojie. 4. OKuCIICHHE TOyoIa PaCTBOPOM MepMaHraHata kanus. 5. [lonmydenue striena
peakImen aeruapaTalyy 3TaHoja, alleTUieHa — TUIPOIN30M KapOuaa kambius. 6. [lomyuenue



CTHpOJIa JIeTIOJIMMEpHU3aleil MOJUCTHPOIa M HCHBITAHUE €ro OTHOUIEHHS K pacTBOpPY
MepMaHraHaTa Kalusl.

JlaGopaTtopHubie onbIThl. COCTaBICHUE MOJIeTIEH MOJICKYJT ajlKaHOB. B3anMojeiicTBHe alKkaHOB ¢
6pomom. CocTaBieHue Mojiesiel MOJIEKYJT HEMTPEACIbHBIX COCIMHEHUN.

[TpakTrueckas padora Ne 2. CocTaBieHre MOJIEICH MOJIEKYJT YIII€BOJIOPOIOB.
[TpakTuueckas padota Ne 3. [lomydeHne STUIICHA U OTIBITHI C HUM.
KonTponbaas padota Ne 2 1o reme «YTJIeBOJOPOIBI».

Tema 4. Kucnopoaconepkamue opranndeckue coenunenus (19/25 q)

C o u p 1 . Homenknatypa u u3oMmepus COMpPTOB. TOKCHYECKOE IEHCTBHE HAa OPraHHU3M
MeTaHoJja U TaHoia. dusnueckue cBONCTBA MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOICTBa CIUPTOB (KHUCJIOTHBIE CBOMCTBA, PEAKLUMU 3aMELICHUS TMIPOKCUIBLHOW IpyNIbl Ha
raJIoreH, MEXMOJIEKYJISIpHAasT W BHYTPUMOJIEKYJISIpHAs JErujapaTaiusi, OKUCIEHHE, peaKlUu
YIJIEBOJOPOAHOIO pajaukana). AJKoroiasTel. [waponus, ankuiupoBaHHE (CHHTE3 IPOCTHIX
a¢upoB mno Bunbsimcony). I[IpoMblluieHHBIH CHHTE3 MeTaHONAa. MHOTOaTOMHBIE CIHPTHI.
OTUJICHIIIMKOIb U TJIHMIEPUH, UX (U3NYECKUE U XUMHUYecKHe cBoiicTBa. CHHTE3 TUOKCaHa U3
STUJIEHITIMKONA. TOKCMYHOCTh ATHiIEHrIuKoisA. KadecTBeHHass peakuus Ha MHOTOaTOMHBbIE
crupthl. [IpocThie 3¢dupbl Kak M30MEpHI MpeleabHbIX OJHOATOMHBIX clUPTOB. CpaBHEHHE HX
(GU3NUEeCKUX M XMMHUYECKHX CBOMCTB CO CIUPTaMHU. Peakums pacuieryieHus MpOCTHIX 3(UPOB
MO0JI0BOJIOPOIOM.

® e H o 1 bl. HomenknaTypa u usomepus. B3auMmHoe BiMsHUE Ipylnn aTOMOB Ha IpuMepe
¢denona. dusnyeckue M XUMHYECKHE CBOWCTBAa (eHona M Kpe3onoB. KucinoTHwle cBoicCTBa
(EeHOJIOB B CpaBHEHHMH CO CHUpTaMU. Peaknuu 3amMenieHuss B OEH30JbHOM  KOJbIIE
(ranorenupoBanue, HuTpoBaHue). Oxucnenue ¢eHonoB. KauecTBeHHbIE peakuu Ha (QEHOI.
[Tpumenenue enona.

KapOoHuibHble coeMHEHUs. DJIEKTPOHHOE CTPOEHHE KapOOHWIIBHOM Tpynmbl. AJNbAErHabl U
KeToHbl. du3znueckue cBOHCTBAa (opMmalblaerujia, aneTanbaerujaa, anerona. lloHstue o
KETOCHOJIBHOM TayTOMEPHH KapOOHWJIBHBIX COEQUHEHUW. Peaknuu MpUCOENUHEHHS BOJBI,
CIHMPTOB, LIMAHOBOJOpOJia M ruapocyiabputa Hatpus. CpaBHEHHE PEAKLMOHHOM CIIOCOOHOCTH
aIbJIETU/IOB U KETOHOB B pEaKLMAX NPUCOEAMHEHHsA. Peakuuy 3aMeleHuss aTOMOB BOAOpOJa
IpHU 0-yIJIepoJAHOM aToMme Ha rajiored. [lommmepusanusi ¢opmanbaeruia M aneTanbIerua.
CuHTe3 CHUPTOB B3aMMOJICHCTBUEM KapOOHWIBHBIX COCIUHEHHUH C peakTHBOM [ puHbspa.
Oxucnenne kapOOHWIBHBIX coenuHeHUil. CpaBHEHHWE OKHUCIIEHHS ajbJETHJ0B U KETOHOB.
BoccranoBnenne KapOOHWIBHBIX COEIMHEHWH B cnupThl. KadecTBeHHblE peakIUM Ha
aMpACTUIIHYIO Tpynmy. Peakmuu  ambI0NbHO-KPOTOHOBOM  KoHAeHcanuu. OcoOeHHOCTH
dbopmanbreruaa. Peaknus Gpopmanbaeruna ¢ GeHOIOM.

Kap6oHoBBIE KHCTIOT bI. DNEKTPOHHOE CTPOEHUE KapOOKCUIBHON IpymnIibl. ['oMoI0orn4eckuil psj
Ipe/lebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. du3nueckne cBOHCTBAa KAPOOHOBBIX KHUC- JIOT
Ha IPUMEpPEe MYpPABBUHOM, YKCYCHOH, NMPONMOHOBOW, NAIbMUTHHOBOM M CTEAPUHOBOM KHCIIOT.
XUMHUECKHE CBOHCTBA KapOOHOBBIX KHUCIOT. KuCIIOTHbIE CBOWCTBa (M3MEHEHHE OKpPAaCKU
WHAMKAaTOPOB, PEAKIMM C AKTUBHBIMH METAZIaMM, OCHOBHBIMHM OKCHUIAMH, OCHOBAaHUSIMH,



coimsimu). M3MeHeHHe cuiibl KapOOHOBBIX KHMCJIOT NPH BBEJCHMM JOHOPHBIX M aKLENTOPHBIX
3aMmecTHuTenel. B3anMoneicTBre KapOOHOBBIX KHCIOT CO CIUPTaMU (peakius 3Tepr(UKaiun).
["anorennpoBanne KapOOHOBBIX KHCIOT B OOKOBYIO 1emb. OCOOEHHOCTH MYPaBbHHOM KHCIOTHI.
Baxwueiimue mnpenctaBuTenn Kiacca KapOOHOBBIX KHCIOT M HMX mHpuMeHeHue. [lomydyenue
MYypaBbUHONH M YKCYCHOM KHCJIOT B IPOMBIIIJIEHHOCTU. BpIcmne KapOOHOBBIE KHUCIIOTHI.
[IlaBesieBass KMCIOTAa Kak IpeICTaBUTENb JUKApOOHOBBIX KucinoT. [lpencraBieHue o
HENpeAeabHbIX U apoMaTHYeCKUX KucinoTax. OCOOEHHOCTH UX CTPOCHMS U CBOMCTB. 3HaUYeHUE
KapOOHOBBIX KHUCIIOT.

@DyHKIMOHANbHBIE IPOM3BOJHBIE KapOOHOBBIX K U C J1 O T. IlomydeHue XJIOpaHIMIpPUIOB U
AHTUAPUAOB KHUCIOT, UX ruaponus. IlomydeHne cinoxHbIX 3(DUPOB € MCIIOIB30BAaHHEM XJIOP-
AHTUAPUAOB U AHTMIPUIOB KUCIOT. CllokHble 3(Upbl KaK H30MEpbl KapOOHOBBIX KHUCIOT.
CpaBHeHue (GU3NYECKUX CBOMCTB U PEAKIIMOHHOM CIIOCOOHOCTH CIOXKHBIX 3(DUPOB U U30MEPHBIX
UM KapOOHOBBIX KHCHOT. ['miupomus ciioxHbeix 3¢upoB. CHHTE3 CIOXKHBIX 3(PHPOB (HEHOIOB.
Crnoxnble >(QHUpPBl HEOPraHWYECKHX KUCIOT. Hurtpormumepumn. Amuasl. Comum KapOOHOBBIX
KHUCIIOT, UX TEPMUYECKOE pa3JIOKEHHE B TNPUCYTCTBUM MIenodd. CuHTE3 KapOOHUIIBHBIX
COEIMHEHUH Pa3IoKEHUEM KaJIbIIMEBBIX COJEN KapOOHOBBIX KHUCIIOT.

Hemonctpauuu. 1. BzaumoneiictBue HaTpust ¢ 3TaHOIOM. 2. OKUCICHUE 3TAaHOJIA OKCUIIOM MEJIH.
3. T'openne stanona. 4. BaumopeicTBue TpeT-OyTHUIOBOTO CIUPTA C COJSTHOM KHCIOTOM. 5.
HNonodopmuas peakmus. 6. KauecTBeHHas peakius Ha MHOTOATOMHEBIE CITUPTHI.

7. KauectBennble peakmuu Ha (enonsl. 8. OmpeneneHue aiabAETHIOB IPH  MOMOIIN
KaueCTBEHHBIX peakiui. 9. Okwucienue ampiaerunoB nepmanraHatom kamus. 10. [Tomyuenue
CIIOKHBIX 3(pUPOB.

Jlaboparopublie onbIThl. 5. CBolicTBa 3THUIOBOrO cnupra. 6. CBolicTBa riuuepuHa. 7. CBoiicTBa
¢denona. KauectBennsle peakuuu Ha gpeHombl. 8. CBoiicTBa popmanuHa. 9. CBolicTBa YKCYCHOM
KHCJIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.
[TpakTnueckas padota Ne 4. [Toyuenue OpomaTaHa.

[Tpaktuyeckas padora Ne 5. Ilomyuenue amnerona. Ilpaktuueckas pabora Ne 6. [Tomyuenue
yKcycHOM kucnoThl. [Ipaktnueckas padora Ne 7. [Tonyuenue sTunanerara.

HpaKTI/I‘{CCKaH paGOTa Ne 8. Pemienne SKCIICPUMCHTAJIbHBIX 3aaad 1o TEMC
((KI/ICJ'IOpOI[CO,Z[Cp)KaH_II/IC OpTaHHUYCCKUC BCIICCTBAY.

Konrpomnbnas padora Ne 3 no teme «Kucinopozcoaepikaiiye opraHn4ecKre BelecTBay.
Tema 5. A30T- u cepocozepxaiire coequHeHus (6 1)

HutpocoenuneHnns. DIEKTPOHHOE CTPOECHHME HHUTpOrpymmsl. [loaydeHne HUTPOCOETUHEHUH.
B3peiBuaTkie BeliecTna.

A M u H b1. M30omepust amuHOB. [lepBudHBIC, BTOPUYHBIC W TPETHYHbIE aMUHBI. DuU3ndeckue
CBOMCTBA MPOCTEUIINX aMUHOB. AMHHBI KaK OpraHndeckue ocHoBaHus. Colld aJKAJIaMMOHUSI.
AJKWIN- U alUIMPOBaHHWE aMHHOB. Peakiuy aMUHOB C a30THUCTOM KHUCIOTOW. ApOMaTHYECKHE



aMuHbl. AHWIMH. B3auMHOE BIMSHHE TIpPyNIl aTOMOB B MOJEKYyJIE aHUIMHA. XHMHUYECKHE
CBOMCTBa aHWIMHA (OCHOBHBIE CBOWCTBA, pEAaKIMM 3aMEUICHHs B apoOMaTHYECKOE sIpo,
OKHUCJIEHHE, auuiupoBaHue). Jluasocoenunenus. IlonydeHune aMuHOB W3 CIUPTOB U
HUTpocoeauHeHnl. [[pumenenue aHunmHa.

Cepooprannueckue coenuHeHus. IlpencraBieHne O CEpOOPraHUYECKUX  COECTUHEHMSX.
Oco0eHHOCTH UX CTPOEHUS U CBOWCTB. 3HAUEHUE CEPOOPTraHUUYECKUX COETUHEHUI.

I'eTeponwukas. PypaH U NUPPOI KAK NPEACTABUTEIN IATUUICHHBIXIETEPOLUKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl Mup- pona. Kucnorueie coiictBa nuppoina. [Tupuann kak
MNpeaACTaBUTCIIb MCCTUYJICHHBIXTCTCPOIUKIIOB. QHGKTPOHHOC CTPOCHHUEC MOJICKYJIbI ITHUPHUIHUHA.
OcHOBHbIE CBOMCTBA MUPUJIMHA, PEAKLIUU 3aMEIICHUs ¢ apoMaTHieckuM sajpom. [IpencraBnenue
00 umuaazosne, NUpUANHE, MyprUHE, IYPUHOBBIX U MUPUMHUAUHOBBIX OCHOBAHUSX.

Hemonctpauuu. 1. OcHOBHbIE CBOICTBa amMuHOB. 2. KauecTBEeHHbIE peakIuud Ha aHWIWH. 3.
AHunnmHoBbIe Kpacutenu. 4. O0pa3ibl TeTepOLUKINYECKUX COeIMHEHUI.

JlaGopaTtopusbie onbIThl. KauecTBEeHHBIE peaKkIIuu Ha aHWJIHMH.

[TpakTnueckast padora Ne 9. Pemienue skcneprMeHTaNbHbIX 33/1a4 O TeME «A30TCOo/epKalue
OpraHNYECKHE BEILIECTBAY.

Tema 6. buosmornuecku akTuBHBIC BemecTBa (14 )

K 1 p Bl KaK cIOXKHBIE APHUPBI TIUIEPHUHA U BBICIIMX KapOo- HOBBIX KUCIOT. OMBUICHHE KUPOB.
I'maporenusanust UpoB. Mblla Kak COJM BBICIIUX KAPOOHOBBIX KUCIIOT.

Y ruae B o abl. MoHo- n nucaxapuasl. @yHKIMM yriaeBoJoB. bronornueckas poib yrieBOIOB.
['moko3a — ¢u3nyeckue CBOMCTBA, JIMHEHHAas M LUKIM4YecKkas (opMbl. Peakiuu TIiIroKO3bI
(oKuCeHue a30THOM KHCIOTOM, BOCCTAaHOBJIIEHHME B IIECTHATOMHBIH CIUPT), KadyeCTBEHHbIE
peakuMu Ha IIOKo3y. bpokeHue rimtoko3pl. PpykTo3a Kak H30Mep IUIIOKO3bl. Puboza u
ne3okcupuoosa. [lonsarue o rauko3ugax.

]_I HCaXxapHuldbl Caxap03a KakK MNpeACTaBUTCIIb HCBOCCTAHABIIMBAKOIHNX AIHUCAXAPUOB.
ManpTo3a U JIaKTO34, LICJ'IJ'IO6I/IO3a. FI/II[pOJ'II/B AUCaxapuaoB. HOHY‘ICHI/IG caxapa us3 C&X&pHOﬁ
CBCKIIBI.

[Tonucaxa p U I BL KanMaJ'I, TJIMKOI'CH, OCJIJII0JI03Aa. KauecTBenHnas peaKknus Ha Kpaxmall.
FI/IIlpOJ'II/IS noJimcaxapuioB.

HyxneunHoBbB €eKucCIIoOT bl Hykieosunsl. Hykineorunsl. HykiienHOBBIE KHCIIOTBI KaK
npupoansie nonmuMepsl. Ctpoenne JIHK u PHK. I'naponns Hyki1€eMHOBBIX KHCIIOT.

AMUHOKUCI OT Bl Kak aMpOTEepHbIE COEAUHEHUS. Peakuu ¢ KUCIOTaMU U OCHOBaHUSIMH.
Ob6pa3zoBanue cinoxHbIX 3pupoB. [lentuasl. [lenTuaHas cBA3b. AMHIHBINA XapakTep NENTUIHON
cBs3u. ['mnponus nentuaoB. benku. [lepBuuHasi, BTOpUYHast ¥ TPETUUHAS CTPYKTYPHI OEJIKOB.
KadecTBeHHbIE peakuy Ha OEKH.

I[CMOHCTpaI_II/II/I. 1. PaCTBOpI/IMOCTB YrJI€BOAOB B BOJAC U 3TAHOJIC.



2. KadyecTBeHHBIC peakiuu Ha TItoKo03y. 3. OOpa3isl aMUHOKHCIIOT.

JlaGopatopubie onbiTel. 11. CpolicTBa TOKO3bl. KauecTBeHHass peakuusi Ha TIHOKO3Y.
Ornpenenenne Kpaxmaiia B poayKTax nutanus. 12. [[BeTHbIe peakiun OeIKoB.

Kontponbnas pabora Ne 4 mo Teme «A3zoTcoiepkamye W OHOIOTMYECKH aKTHBHbBIE
OpraHHYEeCKUe BEIIECTBAY.

Tema 7. BeICOKOMOIEKYIISIpHBIE COCTUHEHHUS (4 1)

[TonsiTHE O BBICOKOMOJICKYJISIPHBIX BeliecTBax. llomuMmepu3anus W TOJIMKOHICHCAIUS Kak
METOABI CO3/IaHUSl TOJMMEPOB. DjacToMepbl. [IpUpONHBI M CHHTETHYCCKHHA KaydyK.
Cononumepusanus. COBpEMEHHbBIC IIACTUKU (TIONMATHIICH, MOJUIPONUIICH, MOJUCTUPOIL,
NOJUBUHUIXJIOpH, (ropormnact, momudTHICHTEpedTanar, akpui-OyTaJaueH-CTUPOIBbHBIN
MJIACTHK, TTOJIMKapOoHaThl). [IpupoHbIe 1 CMHTETUYECKHE BOJIOKHA (0030D).

Hemonctpamuu. 1. OOpa3upl 1iactukoB. 2. Komnekumst BosjokoH. 3.IlonukonaeHcarus
STUJICHTIIMKOJIS ¢ TePEPTAICBOM KUCIOTOM.

JlaGopaTopubie ombIThl. 13. OTHOLIEHHWE CHHTETUYECKMX BOJOKOH K PAacTBOpaM KHCIOT H
IIEeJI0YEH.

[TpakTuyeckas padora Ne 10. Pacnio3HaBaHue MIacTUKOB.

[TpakTuyeckas padora Ne 11. Pacrio3HaBanue BOJIOKOH.
11 KJIACC

(3 4 B Hegemto, Bcero 102 u)

Tema 1. Hemeramier (31/42 q)

Knaccudpukanms HeOpraHWMYeCKHX BELIECTB. DJIEMEHTHl METAUIbl M HEMETaUIbl U WX MOJIOXKEHHE B
Ilepuonnueckoii cucreme.

B o 1o p o n. [lonyuenue, pusnyeckre 1 XuMUUYECKHE CBONCTBA (peakiy ¢ METAJUIAMU M HEMETAJJIaMH,
BOCCTAHOBJIEHHE OKCHUJIOB U cojeil). ['mapuapl. TOMIMBHBIE 2IEMEHTHI.

I'anxor e n s. OOmas xapakTepucTHKa MOATPYIIel. DU3NYECKHEe CBONCTBA IMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HW3MEHEHHs] OKHCIUTEIHHONW aKTUBHOCTH TaJOT€HOB B COOTBETCTBMHM C HMX IOJIO-
JKEHHeM B Tiepuoandeckod Ttadmuie. [lopsmaok BBHITECHEHHS TaJOTEHOB W3 PACTBOPOB TaJOT€HUIIOB.
OcobenHoct  xumMuH  Propa. XJIOp — MOJTY4YEHHUE B MPOMBIIUICHHOCTH U Ja0OpaToOpuH, PEaKkiuu C
MeTaJlJlaMi U HeMeTalllaMd. B3aumojielicTBue XJjiopa ¢ BOJOM M pacTBopaMmu mienouei. Kucinopoansie
COeIMHEHMsI xJjiopa. | MIOXJIOPUTHI, XJopaT W MepXJopaThl KaK THIIMYHBIE OKHCIUTENU. OCOOEHHOCTH
xumun OpoMa u noxa. KauectBeHHast peakuys Ha ioa. ['amoreHoBogopoasl — MONIy4eHHe, KUCIOTHBIE U
BOCCTaHOBUTENBbHBIE CBOMCTBA. CoONsHAsE KUCJIOTa U €€ coiu. KauecTBEHHBIE pPEaKIMK Ha TaloreHU-
VOHBI.

OneMeHThl MOATpYyNIbl Kuciopox a. OOmas xapakTepucThKa NOArpyIbel. Du3nYeckne CBOWCTBA
mpocThIX BemecTB. O30H Kak autoTporHas momudukarus kuciaoponaa. Ilomydenne o30- Ha. O30H Kak
okuciuTenb. [lo3uTHBHAS U HETaTUBHAS POJIb 030HA B OKpYy’Karomiel cpene. CpaBHEHNE CBOWCTB 030HA U
kucinopoga. Bona u mepokcun BOAOpOJa KakK BOJOPOAHBIE COCIUHEHHUS KHCIOpOAa — CpaBHEHHE
cBoricTB. llepokcua BomOpoda Kak OKHCIHTENh W BOCCTaHOBUTENh. Ilepokcuapl meramioB. Cepa.



Annorpormst cepel. DPU3MYECKHE W XUMHUYECKHE CBOWCTBA cCephl (B3aMMOJCHCTBHE C METallJIaMH,
KHCJIOPOJIOM, BOJIOPOJIOM, pacTBOpaMH IIelioued, KucioTamu-okuciutensamu). CepoBomopon —
MOJTyYeHUE, KUCIOTHBIE U BOCCTAHOBUTENBHBIC cBoMcTBA. Cyib(uabl. CepHUCTBIA Ta3 KaK KUCIOTHBIN
okcua. OKUCTUTENbHBIE M BOCCTAHOBHUTEIBHBIE CBOIICTBA CEPHUCTOTO Ta3a. [lodydenne cepHUCTOTO ra3a
B MPOMBIIIICHHOCTH M Jabopatopun. CepHucras kuciora u ee conu. CepHbiii anruapua. CepHas
kucinora. CBOWCTBA  KOHIICHTPUPOBAHHOW W pa30aBICHHON  CcepHOM  kuchothl. JlelicTBue
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI Ha caxap, METaJUTbl, HEMETaUIbl, CyiIbpuabl. Tepmudeckas
YCTOHYHMBOCTH Cyib(aToB. KauecTBeHHas peakiys Ha CEPHYIO KHCIIOTY M €€ coJi. THOocepHas KUCIoTa U
THOCYNb(ATHI.

A30T W ero coeIuHEHHUs. OJEMEHTHl NOArpymmbl a3oTa. OOmas XapaKTepHCTHKa TOATPYIIIHL.
Odusznueckre CBOWCTBA MPOCTHIX BemlecTB. CTpoeHHE MOJICKYNbI a30Ta. DU3NYecKHe W XMMHUYECKUE
cBoiicTBa azora. [lomyyeHne a3oTa B MPOMBINIICHHOCTH W Jabopatopuu. Hutpuasl. AMMHuak — ero
noiy4eHue, GU3NUECKue U XUMHIecKHe cBoiicTBa. OCHOBHBIC CBOMCTBA BOJHBIX PACTBOPOB aMMHaKa.
Comun ammonus. IloBeneHue coneil aMMOHHS TpU HArpeBaHWHA. AMMHAK KaK BOCCTAHOBHTEINb.
IIpumenenue ammuaka. OKCUABI a30Ta, UX MoiydeHue u cBoiictBa. Okcup azota(l). Okucienue okcuna
azota(Il) xkucmopomom. umepmzanus okcuaa azora(lV). Azormcras kuciora u ee conmd. HUTpuTH Kak
OKHCJIUTEIH U BOCCTAHOBHUTEIH. A30THAsI KHCIOTa — (1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, IMOJIy4YCHHUC.
OTHOIIIEHHE a30THOM KHMCIOTHI K METalalaM M HeMeTallaM. 3aBHCHMOCTH MNpoAYyKTa BOCCTAaHOBJICHUA
A30THOW KHCJIOTHI OT AKTHBHOCTH METalja W KOHIEHTPAIWU KHCIOTHI. TepMuveckas yCTOWYHBOCTh
HUTPATOB.

®octhop m ero coeguHeHus. Amotponus (ocdopa. Xumudeckne coricTBa (ocdopa (peakum ¢
KHCJIOpOAOM, raJorcHamMu, METalJlaMu, CJIIOKHBIMHU B€IICCTBAMH-OKUCIIUTCIISIMU, HICHO‘-IaMI/I).
[lomyuenne un npumenenue Gocdopa. Dochoprsrii anrunpun. OprtodochopHas u mertadochopHas
KHCJIOTHI U MX cojiu. KauecTBeHHas peakius Ha oprodocdarsl. Pasioxenune opTohochopHO KUCIOTHL.
[Mupodocdoprast kucinora u nupodocharsr. Dochumpl. Pochun. Xmopunbl docdopa. Oxcung
dochopa(lll), hochopucras kuciaora u ee Coim.

Y raepo a Amrorponus yriepoga. CpaBHEHHE CTPOECHUS M CBOWCTB rpaduta u anMasa. DysuiepeH Kak
HOBasi MoJiekyyspHas (opma yriiepona. ['padeH kak MoHOciOH rpadura. YriepojHble HaHOTPYOKH.
Yronb. AKTUBHpPOBAaHHBIA yroib. AncopOuus. Xumudeckue cBoiicTBa yris. KapOunmel. ['mmponns
kapOuma Kajnpuusi M KapOuza amoMuHusa. KapOHIel MEpeXOAHBIX METAIOB KaK CBEPXIPOUYHBIE
matepuaibl. Okcuasl yriepoga. OO0pazoBaHHe yrapHOTO ra3a MpU HEMOJNHOM CrOpaHUH YTiis. YTollb U
yrapHbIii ra3 Kak BOCCTaHOBHTENU. Peakiyst yrapHoro rasa ¢ paciuiasamu mesioueid. Cunres gopmMuaToB
U OKCajaToB. YTJEKUCHBIA Tra3. YTronbHas Kuciora W ee coid. lloBeneHue cpeaHMX M KHUCIBIX
KapOOHATOB MIPU HarpeBaHMH.

K p e M 1 1 ii. CBolicTBa IPOCTOTO BemIecTBa. Peakimu ¢ XJI0poM, KUCIOPOIOM, PACTBOPAMH IIEIOUYCH.
Oxcupa KpeMHHUS B TIpUpoJie U TexHUKe. KpeMHneBble KUCIoThl U UX conu. [ 'naponus cunmka- ToB. Cuiian
— BOJIOPOJIHOE COETUHEHNE KPEMHMSL.

b o p. Oxcun 6opa. bopras kucinora u ee conu. bypa.

Hemonctpanuu. 1. ['operne Bogopona. 2. Ilomyuenne xmopa (ombIT B ipodupke). 3. OnbITe ¢ OpoMHON
BO/10H. 4. OKHCIUTENbHBIE CBOWCTBA pacTBOpa Tumoxiopura Hatpud. 5. [lnaBneHue cepsl.

6. 'openue cepsl B kuciopoze. 7. BsanmopaeicTBue xxenesa ¢ cepoil.

8. 'openue cepoBopopoza. 9. Ocaxaenue cyiabdhuaos. 10. CoiicTBa ceprucroro rasa. 11. JletfictBue
KOHIIEHTPUPOBAaHHON CEpHOW KHCJIOTHI HA MeIb U caxaposy. 12. PacTtBopenune ammuaka B Boge. 13. Oc-
HOBHBIE CBOICTBa pacTBopa aMmmuaka. 14. Karanutudeckoe okucienue ammuaka. 15. [lonyuenue oxcuaa



aszota(Il) u ero okuciaeHue Ha Bo3ayxe. 16. [leiicTBue a30THOM KUCIOTHI Ha Menb. 17. ['openue docdopa
B kuciopoze. 18. [IpeBpaienue kpacHoro gochopa B Oenbiil 1

ero cBedeHne B TeMHOTE. 19. B3aumoneiictBue dhochopHoro aHruapuaa ¢ Bomoit. 20. O6pasis! rpadura,
anmasa, kpemHusa. 21. T'openme yrapHoro raza. 22. TymieHue IUIaMEHU YTJIEKUCIBIM Ta3oM. 23.
Paznoxenne mpamopa.

Jlaboparophsbie onbIThL. 1. [Tomyuenue xiaopa u u3ydeHue ero cBOUCTB. 2. O3HaAKOMIICHHE CO CBOMCTBaMHU
xXJjopconepkamux oTdenuBarencii. KauecTBeHHass peakius Ha TaloreHHI-MoHBL. 3. CBolicTBa Opoma,
nona u ux conerd. Paznoxxenne mepokcuaa Bogopoaa. OKrciIeHne HOAUI-HOHOB TIEPOKCHIOM BOJOPO/IA B
KHUCJION cpefie.

4. N3ydeHue CBOMCTB CEpHON KHUCIIOTHI U €€ coieil. 5. 3ydyeHue cBOMCTB BOJAHOIO pacTBOpa aMmMuaka. 6.
CaoticTBa coneii ammonus. KauyectBeHHass peakiusi Ha (ocdar-uon. 7. KadecTBeHHass peakius Ha
KapOoHaT-noH. Pa3znoxenue rumpokapOoHaTa HaTpusa. 8. lcmbeiTaHwe pacTBOpa CHJIMKaTa HaTPHS
uHAUKATOpPOM. 9. O3HaKOMJICHHE C 00pa3IaMy TPUPOIHBIX CUIUKATOB.

[IpaxTrueckas padora Ne 1. [lomyuenne Bogopoza.

[IpaxTrueckas padora Ne 2. [TomyueHre XJIOpOBOIOPO/Ia M COJISTHOM KHCIOTHI.

[Mpaktuueckas padora Ne 3. [TomyyeHne aMMuaka v U3y4eHUE €TO CBOWCTB.

[Mpaktuueckas padbora Ne 4. [TonmyyeHne yriaeKuciaoro rasa.

[IpakTrueckas padora Ne 5. BeImogHeHHe SKCIEpUMEHTAITFHBIX 3a/1a4 1Mo Teme «HemeTramms.
KonTtponbsnas padora Ne 1 mo teme «Hemetamib.

Tema 2. Metamist (30/36 )

OOmwmii 0030p 31eMeHTOB— MeTaioB. CBOMCTBa MPOCTBIX BEIIECTB-METAJUIOB. MeTaluIndecKue
Kpuctawmyeckue pemerkd. CrutaBbl. XapaKTepHCTHKa HanOoJiee W3BECTHHIX CIUIaBoB. [loiydenue u
IIPUMEHEHUE METAILIIOB.

[lenouyHble METALUIbI— O0IAs XapaKTEPUCTUKA MOJATIPYIIIbI, XapaKTCPHBIC PEaKIMU HATPUS U KaJHs.
CaoiicTBa 1IET0YHBIX MeTaioB. [lonyueHnue menouynsix MetauioB. Coja U €KUMl HaTp — Ba)KHEHIIMe
COCTMHCHMSI HATPHSL.

bepwinmii, Marawii, menoyHo3eMenbHbIe MEeTAIUIBl. MarHuii M Kanpluid, UX 00Ias XapakTepUCTHUKa Ha
ocHOBe monokeHus: B llepuonnueckoit cucreme anemeHnToB . M. MeHaeneeBa U CTPOEHUS aTOMOB.
[lomyuenue, pu3myueckne ¥ XUMHUUYECKHAE CBOWMCTBA, MPUMEHEHHE MAarHus, KajdblUi U MX COCTUHEHHIA.
AmdoTepHOCTs OKCHIA U TUApoKcHaa Oepuiutus. JKecTKOoCTh BOJIBI M CIIOCOOKI ee ycTpaHeHus. Okpacka
TUTAMEHU COJISIMU IIEJIOYHBIX U MIEJIOYHO3EMENIBHBIX METAJLIOB.

A 110 M 1 H 1 #. PacipocTpaHeHHOCTh B IpUpoOJe, PU3NUECKHE U XMMHYECKHE CBOMCTBA (OTHOIIEHUE K
KHCIIOPOJy, TaJoreHaM, pacTBOpaM KHCIOT M Iielodeil, amromMorepmus). AMMOTEpHOCTh OKCHIA W
ruapokcuaa amromudus. Conu amromuHus. [loaHoe pasioxkeHHe BOIOW COJEH alOMHUHHUS CO CIa0bIMU
JABYXOCHOBHBIMHU KHCJIOTAMH. AroMHHATEL B TBEPAOM BHJC U B pacCTBOPEC. HpI/IMeHeHI/Ie AJIFOMHU- HUA.
CoenuHeHus: aTIOMUHUS B HU3LIUX CTEIECHIX OKUCICHUS.

OnoBowucBHUH e 1. Du3ndeckne U XUMHYECKUE CBOWCTBA (PEaKIUU C KUCIOPOJOM, KUCIOTaMH),
npumenenue. Conu onosa(Il) u ceunma(ll). CBUHIOBEII aKKyMyJISTOP.

MerTanibsl T00OYHBIX noarpymii. OcobeHHOCTH CTPOCHUS aTOMOB IIEPEXOAHBIX MCTAJIJIOB.



X p o M. ®usznyecKkue CBOWCTBA, XUMHUUYECKHE CBOWCTBA (OTHOIICHHWE K BOASHOMY Tapy, KHCIOPOIY,
XJIOPY, pacTBOpaM KHCIOT). V3MeHeHHne OKHCIUTEeNbHO-BOCCTAHOBUTENBHBIX M KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHIOB Y TUAPOKCHIOB XpPOMa C POCTOM CTEIICHH OKUCIICHUS. AM(OTEPHBIC CBONCTBA OKCUIA U
ruapokcuna xpoma(lll). Oxucnaenune comneii xpoma(lll) B XpomaTel. B3anMHBIE TIepeXoabl XpOMaTOB U
JIUXPOMATOB. XPOMATBI U IUXPOMATHI KaK OKHCIUTEIIH.

MapraHe 1 — pU3MIECKHE U XUMHUECKHE CBOIMCTBA (OTHO- IIEHHUE K KUCIOPOY, XJIOPY, PACTBOPaM
kucnor). Okxeua mapranmna(lV) kak okucnutens u katanusatop. [lepmaHraHat Kanus Kak OKHCIUTEIb.
Mamnranat(VI) xamus u ero CBocTBa.

K e 11 e 3 0. Haxoxnenue B npupoje. 3HaueHue kene3a Juisl opraHusma uenoBeka. Ousnueckre cBoicTBa
skene3a. CIuraBbl XxKelle3a ¢ yriiepooM. XUMAYeCKHe CBOWCTBA jkeJe3a (B3anMOIECHCTBHE C KHCIOPOIOM,
XJIOpOM, CEpOM, YIJieM, KHCIOTaMH, pacTBopamu coJjeii). CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCIIMTENbHO-BOCCTAHOBUTENBHBIX CBOMCTB Tuapokcua xene3a(ll) u ruapoxcuna xenesa(lll). Co- nu
xkenesa(ll) m xemesza(Ill). Metomer mepeBoma coneit skenmesa(ll) B comm xemeza(Ill) m obpaTHo.
OxucauTenbHble CBOMCTBA coequHeHumi xene3a(lll) B peakiusax ¢ BOCCTAHOBUTEIAMU (HOAMIOM, MEJIBIO).
[{nannnHbie KOMIUIEKCHI Jkene3a. KauecTBennsle peakuu Ha HoHbI xene3a(ll) u (111).

M e 1 b. Haxoxxnenue B mpupone. Pu3nyeckue U XUMHUESCKHE CBOMCTBA (B3aUMOJIEHCTBUE C KHCIOPOIOM,
XJIOpOM, cepoii, kucnotamu-okucauteasimu). Comu meau(1l). Mennsrit kymopoc. Ammu- akatel meau(l) u
meau(Il). [Tonyuenne okcnaa meau(l) BoccranoBnenuem rugpokrcuna meau(ll) riroko3oi.

Cepe0po. Ouzuueckne U XUMHUUECKHE CBONCTBA (B3aMMOJIEHCTBHE C CEPOH, XJIOPOM, KHUCIOTAMH-
okucutensMu). OcaxaeHue okcruaa cepedpa MpH JeHCTBUHM IISJI0OUH Ha COJIu cepedpa. AMMU-

akaThl cepebpa Kak okucauTenu. KauecTBeHHas peakuys Ha HOHBI cepedpa.

3010 T o0. Dusnyueckue W XUMHYECKHE CBOWCTBA (B3aUMOJICHCTBHE C XJIOPOM, IIAPCKOM BOIKOM.
Crnoco0bI BBIIETICHUS 30J10Ta U3 30JI0TOHOCHON TTOPOJIBI.

I n H k. OU3nUecKue U XUMUYECKHE CBOWCTBA (B3aMMOJEWCTBUE C TaJOre€HaMH, KHCIOPOJIOM, CEpPO,
pacTBOpaMH KHCJIOT U 1esoueii). AM(OTEpHOCTh OKCHJIA M THAPOKCHIA IIMHKA.

Pr YThb. HpeI{CTaBJ’ICHHe 0 CBOMCTBaxX PTYTHU U €€ COCAUHCHUAX.

Hemonctpanuu. 1. Komnekuus meramnos. 2. Komnekuusa MunepanoB u pya. 3. Komnexkuust « ATIOMUHUANY.
4. Komnexkmus «Kene3o u ero crutass» 5. BsanmogeiictBue Hatpus ¢ Bojoi. 6. OkpamvBaHue IaMeHn
COJIIMH IIEJIOYHBIX M IIEJIOYHO3EMEIBLHBIX METAJIIIOB.

7. B3aumoneiicTBue Kaiplugd ¢ BOxoil. 8. IlimaBieHue amroMUHHA.

9. BzanmopeticTBue amomuHusi co menousto. 10. B3ammopeiicTBue xpoma ¢ CONSHOW KHCIOTOH 0e3
nmoctyma Bosayxa. 11. Ocaxnenne ruapokcuaa xpoMa(lll) u oxucieHne ero MepoKCHIOM BOAOPOJIA.

12. BzaunMmHble nEpexoAsl XpOMaToB M aAuxpomaToB. 13. Pa3smoxxeHme nuxpomara ammoHus. 14.
Amomorepmust. 15. Ocaxxnenne ruapokcuna xenesa(lll) m okucnenne ero Ha Bozayxe. 16. Brinenenmne
cepebpa U3 ero coJei AEUCTBUEM MEIH.

Jlaboparopubie ombiTel. 10. OkxpaliiBaHHEe IUIAMEHH COCJAMHEHUSAMHU IIEJIOYHBIX MeTa/uioB. 11.
O3HaKOMIJICHHE C MUHEpalaMd W BaXXHEHIIMMH COCAUHEHUSIMHU IIENOYHbIX MeTauioB. 12. CoiicTBa
COCTMHCHHH MIENIOYHBIX MeTauioB. 13. OxpammBaHue TIAMEHH COJISIMH MIET0YHO3EMETHHBIX METAIIIOB.
14. CsoiicTBa Maraus u ero coeauaeHu. 15. CpoiicTBa coeqnHeHnii kanpusd. 16. XXectkocts Bogbl. 17.
BianMoeiicTBre amfOMUHUS ¢ KUCIIOTaMH U IIEI0YaMH.



18. AM(oTepHbIe CBOMCTBa THAPOKCHAa amoMubusa. 19. CBOHCTBa 0J10Ba, CBHHIIA U UX coeauHeHui. 20.
CBoiicTBa coieil Xxpoma.

21. CgolicTBa MapraHia u ero coeanHeHuil. 22. M3yuenne muHepanoB sxene3a. 23. CBolicTBa xemnesa.
KauecTBeHHBIC peakiiuu Ha HOHBI xkene3a. [lomyuenue okcuna meau(l). 24. CroiicTBa Meu, €€ CIIABOB U
coenuHeHuit. 25. CBOWCTBA IMHKA U €T0 COSAMHECHUM.

[pakTuueckas padora Ne 6. [TomyueHre roppkoii cosu (CEeMUBOAHOTO CyiIb(ara Maraus).
IIpaktudeckas padora Ne 7. [lorydeHnue amoMOKaIHeBbIX KBAaCIIOB.

IIpaktrueckass pabora Ne 8. BrIONIHEHHE SKCIIEPUMEHTAIBHBIX 3a1ad M0 TeMe «MeTauisl TIIaBHBIX
MOATPYTITD.

IIpaktudeckas padora Ne 9. [loryuenue MemHOTO Kymopoca.
ITpakTrueckas padora Ne 10. [TonydeHue sxene3Horo Kynopoca.

[paktuueckas padora Ne 11. BelmonHeHHe SKCIEpUMEHTATIBHBIX 33/1a4 M0 TeMe «MeTamibl MoOOYHBIX
MOATrPYIIID).

KonTtpoinbHas padora Ne 2 o teme «MeTauib.
Tewma 3. Ctpoenne atoma. XuMudeckast cB3b (8/14 1)

Ctpoenueartowma Hykmuasl. MU3otonsl. TuUnbl paiuoakTUBHOTO pacnaga. TepMosIepHblii CUHTES.
[Tony4yenue HOBBIX dieMeHTOB. SnepHble peakuuu. CTpOEHUE DIEKTPOHHBIX O00OJOYEK aTOMOB.
[IpencrarneHne O KBaHTOBOW MexaHMKe. KBaHTOBBIC uwmcia. ATOMHBIC opOuTanu. Paamyc aroma.
DIIEKTPOOTPULATEIBHOCTb.

XUMHUYECKAaACBSA3b. BI/I,Z[I)I XUMHYECKOH cBs3u. KoBaneHTHAs CBS3b U €€ XaPaKTCPUCTUKHA (,Z[J'II/IHa
CBA3U, IOJIAPHOCTD, NOJAPU3YEMOCTh, KPATHOCTD CBH3I/I). Honnas cBs13b. MeTtamndeckas CBS3b.

CrpoeHuerBepas X Te i Kpucrauimueckue n amopdusle Tena. TUIBI KPUCTALIMYECKUX
PELIETOK METAJUIOB U HOHHBIX COEIMHEHUN. MexXMOseKyIIsspHble B3auMoAeicTBuUs. BonopoaHas cBs3b.

Hemonctpauuu. 1. Kpucrannnueckue pemerku. 2. Moaenau MOJIEKYI.
Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUSI XUMUYECKUX peakuui (17/21 )

TertoBoii 3pGeKT XUMUISCKON PEAKIIHH.

OHAOTepMHUUYECKHEe M 3K30TepMuueckue peakuuu. 3akoH ['ecca. Termmora oOpa3oBaHHsl BeECTBA.
Oueprust cBsizu. [loHsTHE 00 SHTAIBITHH.

[lonsatne 00 oHTpomuu. Bropoil 3akoH TepmoauHamMukd. OHeprusi Iubbca wu  Kputepun
CaMOTIPOU3BOIBHOCTH XUMHUYECKON PeaKIi.

CKOpOCTh XMMHUECKUX PEaKLUi U €€ 3aBUCHMOCTb OT IPUPOJIbI PEarnpyIOIUX BEIECTB, KOHLIEHTPALUU
peareHToB, TEeMIIEpaTypbl, HAJIWYMs KaTalu3aTopa, IUIOMAAW IMOBEPXHOCTH PEarnpyrollnX BEIIeCTB.
3akoH peictBytommx wacc. IlpaBwio Bant- T'odda. Ilonstue o006 >Heprum akTHBaUMM U 00
SHEPTeTHUECKOM mpoduie peakiini. [ OMOTeHHBINH U TeTepOreHHbIN Karanus. [IpuMephl KaTamuTHIeCKUX
MIPOIIECCOB B TEXHUKE U B JKUBBIX OpraHn3Max. @epMeHTHI KaK OMOJIOTHYECKHE KaTaIn3aTOPBI.



OO0paTuMB epeacxnmun Xumudeckoe paBHoBecue. [Ipunnun Jle Ilatense. KoncranTa
paBHOBecus. PaBHOBecHe B pacTBOpax.

Koncrantel nuccoumanuu. Pacyer pH pacTBOpOB CHUIIBHBIX KHCIOT U Iienoued. IIpousBenenue
PacTBOPUMOCTH.

PasnaxTuBHOCTHUMETadan o B. [loHATHE O CTAaHTAPTHOM 3JIEKTPOJAHOM IMOTEHIMATE U
JNEKTPOJABIKYIIEH CHJIE peakiuu. XWUMUYECKHEC WCTOYHMKM TOKA: TalbBaHMUYECKUE 3JICMCHTHI,
AKKyMYJIATOPBI M TOIUTUBHBIC 3JIEMEHTBI. DJIEKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB AJICKTPOJIUTOB.
3aKOHBI AICKTPOIN3A.

HemoHcTparnu. 1. DK30TepMHUYeCcKUe U SHAOTEPMUYECKHE XUMHUECKHE Peakui. 2. TeruioBsie SBICHUS
MIPU PACTBOPEHUHU CEPHOM KHUCIOTHI U aMMHAYHOW CEMUTphl. 3. 3aBHUCHMOCTb CKOPOCTH pPEaKLHU OT
MPUPOJBI BELIECTB Ha INpHUMEpe B3aUMOJECHCTBHA pPACTBOPOB pPA3NIMYHBIX KHUCIOT OJUHAKOBON
KOHIICHTPAIlNH C OAMHAKOBBIMH Ky- COYKaMHu (TpaHyJamu) ITMHKAa W OJMHAKOBBIX KYCOYKOB Pa3HBIX
METaJuIoB (MarHus, IIMHKa, JKeJie3a) C pACTBOPOM COJISTHON KHCIIOTHI.

4. BsaumogeiicTBre pacTBOPOB CEpHON KHCIOTHI C PACTBOPaMH THOCYNb(aTta HATpPHUA Pa3TUIHON
KOHIICHTpalMM K TEMIEpPATypBhl.

5. PasnoxxeHnue mepokcuaa BOJIOpOJiAa C MOMOIIBI0 HEOPTaHWYCCKUX KaTaaU3aTOPOB M IPUPOIHBIX
00BEKTOB, COJIEPIKAIIIMNX KaTajasy.

JlaboparopHble OmNbITEL.. DaKTOphl, BIAHUAIONINE HAa B3aUMOACHWCTBHE METala C PAaCTBOPAMHU KHCIOT.
CMereHne XMMUYECKOTO PABHOBECHS NIPH YBEIMUCHUN KOHLEHTPALMHU PEareHTOB U MPOAYKTOB.

26. Karamutuueckoe paszliokeHue Mepokcuna Bojopona Ilpaktudeckas pabora Ne 12. CkopocTh
xumuaeckoil peaknun. [Ipaktudeckas padora Ne 13. Xumuueckoe paBHOBecue. KoHTpoipHas padbora No
3. TeopeTrueckre OCHOBBI XUMUHU.

Tema 5. Xumudeckas TexHosorus (7/8 1)

OcCHOBHEBIE IMPUHOUAIIBI XUMHUYECKON TEXHOJIOTHMU. HpOI/ISBOIlCTBO CepHOfI KHUCJIOTBI KOHTAKTHBIM
croco6oM. Xumusm mporiecca. Chipbe JUIs MMPOU3BOJCTBA CEPHOM KHCIOTHI. TeXHOJOTHYEeCKas cXeMa
npoliecca, IpOoLEecChl U armaparhl.

[IpousBoacTBO ammuak a. XuMH3M Mpoinecca. OmnpeneireHue ONTUMAJIbHBIX YCIOBHM IPOBENCHUA
peakuuu. [IpyHIMO TUPKYISIIUU U €r0 peain3alrs B TEXHOJOTHUYECKON CXEME.

MeTtannypru s UepHas metauryprus. JJomeHHbIi poriece (ChIphe, YCTPONCTBO TOMEHHOM IMeuw,
XUMH3M Tporiecca). [Ipon3BoACcTBO cTanyu B KUCIOPOTHOM KOHBEPTEPE U B 3JIEKTPOIEUaXx.

Opranudeckuii cuate3. CHHTE3bI Ha OCHOBE CHHTe3-Ta3a. [Ipon3BoCcTBO MeTaHoa.
DKOJIOTHS H MPo0IieMa OXpaHbl OKPYKAKOIIEH cpebl. 3elieHass XUMUsl.
HemoncTpanuu. 1. Celpbe A5t IPOU3BOICTBA CEPHOM KUCIIOTHL

2. Moguens kursiiiero ciost. 3. Xenesnas pyaa. 4. O0pasiibl CIUTaBOB KeJie3a.

Tema 6. Xumus B ObITY 1 Ha ciyx0e obmectsa (11/15 u)



Xumust mum. JKupbl, O€NKH, YIJIEBOJBI, BHTAMHHBL [lumieBble J00aBKH, WX KIacCU(HKAIS.
3amperieHHbIe W pa3pelieHHbIe NMHIEeBbie 100aBku. JlekapcTBeHHbIE cpeicTBa. Kpackw u TUTMEHTHI.
[MpuHnunel okpammuBaHus TKaHed. Xumwust B cTpoutenbcTBe. llemenT, Oerton. CTEklo M KepaMuKa.
TpaguiioHHBIE W COBPEMEHHBIE KepaMudeckne MaTepuanbl. CBEpXIpOBOIAIIAsS KepamMuka. beiToBas
xumus. OtOenuBaromue cpeAcTBa. XUMHUS B CEIbCKOM XO3SUCTBE. VHCEKTHIMIBI W TMECTHUIIMIBL
CpencTBa 3aluThl pacTeHuil. PenenneHTsl.

Oco0OeHHOCTH COBpPEMEHHOW Hayku. MeToponorus HaydHoro wucciemoBanus. [Ipodeccust xummuka.
Maremarndeckas xumus. [lonck xummaeckoit nadopmanuu. PaboTa ¢ 6azaMu qaHHBIX.

Hemonctpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue Tkaneit.

3. OtbenuBanue TkaHed. 4. Kepamuueckue marepuwansl. 5. IlBetHbie crtekma. 6. Komreknums
CpeACTB 3amuThl pacteHuit. 7. Komnekuus

«TonnuBoO U €ro BUIBD. 8. HpI/IMepI)I pa6OTLI ¢ XUMHAYECKUMH OazaMu JaHHBIX.

JlaboparopHbie OMBITE. 27. 3HAKOMCTBO C MOIOIIMMH CPEACTBAMU. 3HAKOMCTBO C OTOETHBAIOMIMMU
cpeactamu. 28. Knen. 29. 3HaKkOMCTBO ¢ MUHEPANEHBIMU YIOOPEHUSIMH U U3YYCHUE UX CBOWCTB.

[IpakTrueckas padora Ne 14. Kpamenne TkaHei.
[IpakTrueckas padora Ne 15. OnpeneneHre MUHEPAIbHBIX YIOOPEHHIA.

KontponbHas pabota Ne 4. IToroBast KOHTpoJibHas padorTa.

Temarnyeckoe nuiannposanue 10 kiaace

Ne Tema Komnuecto | KonmuuecTBo
4acoB KOHTPOJIbHBIX U
MPaKTUYECKHUX
pabot
TEMA 1. IOBTOPEHUE U YTJIYBJIEHUE 3HAHUU (18 u)
1 ATOMBI, MOJIEKYJIbI, BEIIECTBA. 1
2 Ctpoenue atoma
3 [Iepnonnueckuit 3akoH u [lepuoguueckas cucrema
XUMHYECKUX d1eMeHTOoB [I. 1. MeHaeneeBa
4 XUMHUECKas CBA3b 1
5 ArperatHble COCTOSIHUS 1
6 PacueTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN 1
7 I"a30BbI€ 3aKOHBI 1
8 Krnaccudukanys XuMHUECKUX peakiuii 1
9 OKHCIINTENIbHO- BOCCTAHOBUTEINIBHBIE PEAKIINN 1
10 Baxnerinme Ki1accbl HEOPraHMYECKUX BEUIECTB 1
11 Peakmun nonnoro ooMeHa 1
12 PactBopbI 1
13 Kosnonaele pacTBOpBI 1
14 I'mpponus cosent 1
15 KommiekcHbie coenmHeHus 1




16

[Tpaktiueckast padora Ne 1.Peakninonnas crocoOHOCTh
BEIIECTB B PACTBOPAX

17

060611_[3}0]1_[66 IIOBTOPCHUCE 110 TEME «OCHOBBI XUMUH

18

KonTponbras pabora Ne 1 mo reme «OCHOBBI XUMUWY

TEMA 2. OCHOBHBIE IIOHATHS OPT AHUYECKOUW XUMUU (13 u)
19 [IpenMer 1 3HaUY€HNE OPraHUYECKON XUMUU 1
20 Pemenuszagau 1
21 [TpyuumHBl MHOTOOOPA3Ust OPraHUYECKUX COCTMHCHHUI 1
22 DNEKTPOHHOE CTPOEHUE U XUMUYECKHE CBSI3U aToMa 1
yriepoaa
23 CTpyKTypHasi TEOpUSI OPraHUYECKUX COCTMHEHHM 1
24 CTpyKTypHasi U30MEPUS 1
25 [IpocTpancTBEeHHAsI N30MEPHs 1
26 OneKTpoHHBIE AP PEKTH B MOJIEKYJIaX OPraHUYECKHX 1
COETUHEHUN
27 OCHOBHBIE KJIacChl OPraHUYECKUX COETUHEHUH. 1
I"oMonoruueckue pssl
28 HomeHnknaTypa opraHn4ecKkux CoeIMHEHUN 1
29 OcobeHHocTH 1 KnaccuuKaIys OPraHuuecKuX peakiun 1
30 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
OPraHN4eCKOr XUMHH
31 O6o0maromee MOBTOpeHHE 1Mo TeMe «OCHOBHBIC MMOHATHS | 1
OPraHNu4eCKON XUMHM
TEMA 3. YI'JIEBOJJOPOJBI (25 u)
32 Anxanel. CTpoeHre, HOMEHKJIaTypa, U30MepHs, 1
(dbusnyeckue cBoiCcTBa
33 XHMMHYECKHE CBOMCTBA AJIKAHOB
34 [lonyyenue u npuMEHEHNE aIKaHOB
35 [TpakTruyeckas padora Ne 2. CocraBieHue Mozemnei
MOJIEKYJ YTJIEBOAOPOJIOB
36 IMuknoankanbl
37 Anxensl. CTpoeHre, HOMEHKJIATypa, U30MepHs,
¢u3nyeckrue CBONCTBA
38 XHMMHYECKUE CBOMCTBA AJKEHOB
39 ITonyyenue U IpUMEHEHUE AIKEHOB
40 [TpakTrueckas padota Ne 3. [lomydenue sTuneHa u
OIIBITHI C HUM
41 AJKangueHsl
42 ITomumepuzanus. Kayuyk. Pesnna
43 Anxunel. CTpoeHne, HOMEHKIIAaTypa, U30MepHsl,
(du3nyeckre cBoicTBa
44 XUMHUYECKHE CBOMCTBA AJIKUHOB 1
45 [lonyyenue u npuMEHEHNE aIKNHOB 1
46 PelreHne 3a1a4 ¥ BBIIOJIHEHUE YIPAKHEHUI 1
47 Apomarnueckue yriaeBoaopoasl. Crpoenue 6en3onbHoro | 1
KOJIbIIa, HOMEHKJIATypa, u3oMepus, pruznueckue
CBOMCTBA ap€HOB
48 XuMu4ecKkue cBorMcTBa OEH30J1a H €ro TOMOJIOTOB 1
49 ITonyyeHue U IpUMEHEHUE apEHOB 1
50 [Ipupoanbie HCTOUHUKH yTaeBoaopoaoB. Hedts, ras, |

YroJib. HepBI/I‘-IHaSI Hepepa60TKa YIJIEBOAOPOAHOI'O ChIPbA




51 I'my6okas nepepadotka Heptr. Kpekunr, pudopmuHT 1
52 I'eneTnyeckas CBI3b MEKYy pa3IMYHBIMU KlacCaMU 1
yriie- BOJOPOJIOB
53 l"asnorenonpou3BoiHbIE YIIIeBOA0PO10B. CTpoeHwue, 1
HOMEHKJIAaTypa, u3oMepusi, GU3NYECKue 1 XUMUUYECKHE
CBOMCTBA
54 O6o0mmaroniee MOBTOPEHUE 110 TeME « Y TIIEBOOPOIB» 1
55 KonTponbnas paborta Ne 2 1o reme «YTJIeBOJOPOIBI» 1 1
TEMA 4. KUCJIOPOJICOJAEPXXKAIIME OPTAHUYECKHWE COEJVUHEHUA (19 )
56 CrnupTsl 1
57 XuUMHYECKHE CBOWCTBA U NoayyeHue cnupTos. [Ipocteie | 1
3(upsI
58 ITpakTuueckas pabora Ne 4. [Toryaenune 6pomdTana 1 1
59 MHOroaToMHbI€ CIIUPTHI 1
60 DeHoJIbI 1
61 Pemrenue 3a1a4 v BBINOJIHEHHE YIPAXKHEHUI 1
62 KapOonumnbHbie coeTuHEHS: HOMEHKIIaTypa ,u3omepusi, | 1
peaKuyu NprucoeIMHEHUs
63 XHUMHUYECKUE CBOMCTBA U METO/IbI IIOJYUYECHHUS 1
KapOOHUJIbHBIX COEAMHEHUN
64 I[IpakTuueckas padota Ne 5.Ilonyyenue aneToHa 1 1
65 KapOoHOBBIE KHUCITOTHI
66 I[Ipaktuyeckas pabota Ne 6.Ilonydenue ykcycHo Kuc- 1
JIOTHI
67 @DYHKIMOHAIbHbBIE IPOU3BOIHBIE KAPOOHOBBIX KHCIIOT 1
68 ITpaktuueckas pabora Ne 7. [lonyuenue stunanerara 1 1
69 MHoroo6pa3ue KapOOHOBBIXK HCIIOT 1
70 Pemrenne 3a1a4 v BBIOJIHEHHE YIPAKHEHUI 1
71 I[paktuyeckas pabota Ne 8. Pemenue 1 1
SKCIEPUMEHTAIBHBIX 33124 110 TEME
«Kucnopoacoaepxaiine opraHM4eCKHe BELECTBAY
72 O6o06maromuit ypok no teme «Kucnopoacoaepxariye 1
OpraHUYECKUE COCTUHEHUS)
73 KonrtponbHas padora Ne 3 o teme 1 1
«Kucnopoacoaepxaniye opraHi4ecKie COeIMHEHUS
TEMA 5. A30T- 1 CEPOCOJEPXAIIME COEAVUHEHUS (6 u)
74 AMUHBI 1
75 ApoMaTHYECKH €aMUHBI 1
76 ['eTepormKIMYecKre COeTMHEHUS 1
77 [IlecTruIeHHBIE TETEPOLMKIIBI 1
78 ITpakTuyeckas padora Ne 9. Pemenue 1 1
9KCIIEPUMEHTAIBHBIX 33a4 110 TeME «A30TcozepKalHe
OpraHUYECKUE BEIIECTBA»
79 O6o06mmatoniee MOBTOPEHUE IO TeMe «A30T- U 1
cepocoJieprKallife OpraHu4uecKie BEIECTBAY
TEMA 6. BUOJIOTMYECKHN AKTUBHBIE BEIIIECTBA (14 1)
80 OOu1ast XapakTEepUCTHKA YTIIEBOJIOB 1
81 Crpoenre MoHOCaxapua0B. JIMHEHHbIE U IUKITHYECKUE 1
CTPYKTYPHI
82 XHMMHUYECKHE CBOMCTBA MOHOCAXApUIOB 1




83 Jucaxapuipl 1
84 TTosmcaxapu bl 1
85 Pemrenue 3a1a4 1 BBIIOJIHEHHE YIPAXKHEHUI 1
86 Kupsl 1 Macia 1
87 AMWHOKHCIIOTBI 1
88 Ilentuasl 1
89 benku 1
90 CTpyKTypa HYKJIEMHOBBIX KHCJIOT 1
91 buosnoruyeckasi pojib HyKJICHHOBBIX KUCIOT 1
92 O6o01aroiee MOBTOPEHUE 1O TeMaM «A3oTcoaepkaiue | 1
1 OMOJIOTHYECKH aKTUBHbIE OPTAaHUYECKUE BEIIECTBA»
93 KonTponbHas padora Ne 4 o teme «Asorcoaepxkamme u | 1 1

OMOJIOrMYECKN aKTUBHBIE OpPraHNU4YCCKUC BEIICCTBA»

TEMA 7. BBICOKOMOJIEKVYJISIPHBIE COEJJMHEHMUS (4 1)

94 [Tonumepsl 1

95- | IlonumepHBI eMaTEpHAITBI 2

96

97 ITpaktrueckas pabota Ne 10. Pacio3HaBanue miactukos | 1 1
98 [TpakTuueckas pabora Ne 11. Pacno3HaBaHue BOJIOKOH 1 1
99 3aKII0YUTENbHBINA YPOK 1

100- | Pe3epBHOE Bpemst 3

102
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