PABOYAs ITPOI'PAMMA

no XMUMHUHU

Yposenb o0pa3oBaHus: OCHOBHOE oOmiee oOpazoBanme 10-11 kmace
KoanuecrBo yacoB: 204 yacos

B Heneusro: 3 yaca YpoBeHb: podUIbHbII

[Tporpamma pa3paboTraHa B COOTBETCTBHU M HA OCHOBE aBTOPCKOM MPOrpaMMBbl Kypca XUMHH JJIs
10-11 kmacca obueoOpa3oBaTenbHBIX yupexkaeHuid. Epemun B. B. Meroanueckoe mocodue k
yuebHukam B.B. Epemuna, H.E. Ky3pmenko u np. «Xumus. YriuyOnenssiii ypoenby». 10-11xm./

B.B. Epemun, A.A. JIpo3znos, 1.B. Bapranosa. — M.: [Ipoda, 2013; — 154, [6] c.

Yueonuk: Epemun B. B. Xumus. YrmyOnenusnii yposens. 10 kmacc. / B.B. Epemun, H.E.
Kysbpmenko, B.M. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — 6-e usn.,
nepepad. — M.: Ipoda, 2019. — 446 c.



IHosicHUuTEALHAA 3aANMUCKA
[Ipennaraemass mporpamMma IO XHMHUH PACKPBIBAET CoJep)KaHue OOyYeHHUs XUMHH

yuamuxcsi 10-11 kmaccoB o0meoOpa3oBaTeNnbHBIX OpraHU3aIlMii Ha YIJIyOJIEHHOM YPOBHE.
[Iporpamma cocraBieHa Ha ocHoBe DyHaaMeHTaIbHOrO SApa COJAEpXKaHUS  OOLIEro
obpa3oBaHMsl, TPeOOBAHUI K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbI
cpemHero (MOJHOro) 00IIero oopa3oBaHus, MPEACTaBICHHBIX B DenepaabHOM rocy1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHIApPTE CcpeaHero (MOTHOro) oOmero oOpa3oBaHUS U MPUMEPHON
MIPOTPaMMBI TTO0 XUMHUU CPEAHEro (ITOITHOr0) 001Iero oopazoBaHusl.

Copnepxanue OOy4eHHMsS pEaTU30BAHO B Y4YeOHHMKAaX XHWMHH, BBINYIIEHHBIX H3aTEJIbCTBOM
«podax:

—Epemun B. B., Ky3pmenko H. E., Tepenun B. U., [Ipo3nos A. A., Jlyuun B. B. Xumus 10
kyacc (yriayOJeHHBIH YPOBEHb );

—Epemun B. B., Ky3emenkoH. E., [Ipo3moB A. A., Jlynun B. B. Xumumsa 11 kmacc
(yrimyOJieHHBIH YPOBEHB).

Hacrosimee mocobue peanusyer oOume 1Leaud cpeaHero (moaHoro) obuiero oOpa3oBaHUs,
aBTOPCKHUE UJI€U Pa3BUBAIOILEr0, COBPEMEHHOI0, HAYyYHO 00OOCHOBAHHOI'O Kypca XUMHUH, BHYTPU
IpeaMeTHble U MexnpenMerHele cBsizu. [locobue mpenycmatpuBaer (opMUpOBaHUE
YHHUBEpPCAJIbHBIX Y4EOHBIX JEHCTBUI ydyalMXcs, TMO3BOJISET OCYIIECTBIATh CHUCTEMHO-
JesITeNbHOCTHBIN U TPAaKTUKOOPHUEH TUPOBAHHBIN MOAXOIBI B 00 yUeHHUH.

HnaanyeMble P€3yabTaTbl Oﬁy‘IeHI/IH U OCBOCHUMHA COAECPKAHUA KypcCa
XMMHUHU

JlesTenbHOCTh 00Pa30BaTEIBLHOIO YUPEKACHHUS 00IIero 00pa3oBaHus B 00yUYESHUN XUMHHU
B cpeaHel (MOoJHOM) o0IIel MIKOJIeT0/KHA ObITh HalpaBiieHa Ha JOCTHKCHHE 00YYaOIIUMUCS
CIIEAYIOIUX JIUYHOCTHBIX PE3YJIHTATOB!

1) B ILIEHHOCTHO-OPHUEHTALIMOHHOW cdepe — UYyBCTBO TOPIOCTH 33 POCCHHCKYIO
XMMHMUYECKYI0 HayKy, TyMaHM3M, LEIeyCTPEMIIEHHOCTh, BOCIHMTaHUE OTBETCTBEHHOIO
OTHOILEHUS K MPUPOJE, OCO3HAHNE HEOOXOIUMOCTH 3aIUThl OKPYXKAIOLIEH Cpelibl, CTPEMIIEHHE
K 3/I0pOBOMY 00pa3y KH3HU;

2) B TpymoBOil c¢epe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeHIIei
o0pa3oBaTenbHOI NI MPO(hecCHOHAIBHON TPaeKTOPUH;

3) B mo3HaBaTeIbHON (KOTHUTHUBHOM, MHTEJUIEKTYyaJIbHOIN) cpepe — yMEHHE YIpaBlATh
CBOCM II03HABATEIbHOW JAEATEIBHOCTBIO. MeTanpeaAMETHBIMU  pe3yJbTaTaMU  OCBOCHUS
BBIIIYCKHUKaMH
cpenHel (moaHoM) 001el IIKOJIbI TPOrPaMMBbl IO XMMUU SIBJISIOTCS:

1) wucnonb3oBaHME YMEHUMH M HAaBBIKOB DPa3IMYHBIX BUJOB I103HABATEIBHOM
NeATeNbHOCTH, HPUMEHEHMH OCHOBHBIX METOJOB MO3HAHMUA (CUCTEMHO-MH(OPMAaIOHHBIN
aHaJ3, MOJEIMPOBAHUE) ISl U3YUECHUS PA3IMUHBIX CTOPOH OKpY’Karollel AeHCTBUTEIbHOCTH;

2) NCTONIB30BAaHUE OCHOBHBIX MHTEIJIEKTYalIbHBIX Ollepaluil: GopMyIupoBaHue rUIOTES,
aHalM3 M CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CUCTeMaTH3alMs, BBIABICHHE MPUYMHHO-
CIIEZICTBEHHBIX CBsI3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh HACH U ONPEACIATh CPEACTBA, HEOOXOIMMBIE JUIS HX
peaimzanuy;

4) yMmeHue onpenenarh Ield U 3a7adu JAeATelIbHOCTH, BEIOMpATh CpPeCTBa peasu3aliu
LIEJIU ¥ TIPUMEHSATD UX Ha MPAKTHKE;



5) ucnoyib30BaHUE PA3IUYHBIX MCTOYHHMKOB IS MOJy4eHHs XMMHUYECKOW HMH(popManuy,
MIOHMMAaHHUE 3aBUCHUMOCTH cojepkaHus M (OpMBbI MpelacTaBieHUs HH(pOpMAUU OT Ienel
KOMMYHHUKAIIMH U aJpecaTa.

B oOnmactu mnpeaMeTHBIX pe3ydbTaTOB 00pa3oBaTEIbHOE YUPEKICHHE O0OLIero
00pa3oBaHMsI MPEAOCTABISET YIEHUKY BO3MOXXKHOCTh Ha CTYHNEHHU CpeaHEero (IOJHOro) oOIuero
0o0pa3oBaHUs MIPH
W3Y4YEHUU XUMHUU HAyYUTHCS:

A) Ha 6a30BOM ypOBHE B I03HaBaTEIbHOMU cdepe:

1) naBaThb onpeneseHuss U3y4E€HHBIX TOHITUH;

2) onuchIBaTh IEMOHCTPAIIMOHHBIE U CaMOCTOSATEIbHO MPOBEIEHHBbIE SKCIIEPHUMEHTHI,
UCHOJB3YS ISl TOTO €CTECTBEHHBIH (PYCCKUN, POAHON) SI3BIK U A3BIK XUMHU;

3) ommchIBaTh W pa3nuyaTh M3YYEHHBbIE KJIACCHI HEOPraHWYeCKMX M OpPraHUYecKHX
COEAMHEHNM, XMMUUYECKUE PEAKIINH;

4) knaccupUIMPOBATh U3yUEHHbIE OOBEKTHI U SIBJICHMUS;

5) Habmo1aTh 1EMOHCTPUPYEMBIE U CAMOCTOSITEIbHO IPOBOAMMBIE OIBITHI, XUMUUYECKUE
peaKiiu, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

6) nenaTb BBIBOJABI W YMO3AKIIOUEHHUS U3 HAONIOJEHUM, H3YyYEHHBIX XHMUYECKUX
3aKOHOMEPHOCTEW, IPOTrHO3MPOBATH CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 aHAJOTHU CO
CBOMCTBaMU U3Y4YCHHBIX;

7) CTPYKTYpUpPOBATh U3y4EHHBIA MaTepUa;

8) UHTEepNPETUPOBATH XUMUYECKYIO HH(OPMALIHIO, TOTYUEHHYIO U3 APYTUX UCTOYHHUKOB;

9) omuceiBaTh CTpOGHHE aTOMOB 3JeMeHTOB [—IV mepuogoB ¢ wucHonb30BaHUEM
AJIEKTPOHHBIX KOH(UTYpaliii aTOMOB;

10) mMozmenupoBaTh CTPOCHHUE MPOCTEHIINX MOJIEKYJ HEOPraHMYECKHX M OPraHuYecKHX
BEIIECTB, KPUCTAJUIOB; B IEHHOCTHO-OPMEHTALMOHHON cdepe: aHAIM3UpPOBaThb U OLICHUBAThH
MOCIIEICTBUS /ISl OKpY Karoliel cpeabl OBITOBOM U MPON3BOICTBEHHOM J€ATeIbHOCTH YesIOBeKa,
CBSI3aHHOM € IIepepabOTKOi BEIECTB.

b) na yrnyGnennom ypoBHe:

1) naBaTh onpeaeneHns U3y4EHHbIX ITOHSITUI;

2) onuchIBaTh IEMOHCTPAIIMOHHBIE U CaMOCTOSATEIbHO IPOBEIEHHBIE SKCIIEPHUMEHTBHI,
UCIOJIb3YS ISl 3TOr0 €CTECTBEHHBIN (PYCCKUN, POAHOI) SI3BIK U A3bIK XUMUH;

3) OOBACHATH CTPOCHME U CBOMCTBA M3YyUYEHHBIX KJIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COCIUHECHUN;

4) knaccupUIMPOBATH U3yUEHHbIE OOBEKTHI U SIBJICHMUS;

5) Habmo1aTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIbHO IPOBOAMMBIE OIBITHI, XUMUYECKUE
peaKiu, MPOTEKAIOIIKEe B IPUPOJE U B OBITY;

6) uccienoBaTh CBOICTBA HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB, ONPEACNATH UX
MIPUHAJJIEXHOCTh K OCHOBHBIM KJIacCaM COEUHEHUM;

7) 000011aTh 3HaHKUS U JieJlaTh 00OCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSAX U3MCHEHUS
CBOICTB BEIIECTB;

8) cTpyKTypHpoBaTh YueOHYIO HH(DOPMALIUIO;

9) uHTEpNpeTHpPOBAaTh MH(POPMAIUIO, TTOTYYCHHYIO U3 JIPYIrUX MCTOYHHMKOB, OIICHUBATH
€€ Hay4HYI0 JOCTOBEPHOCTD;

10) OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX PEaKIIMii, MPOrHO3UPOBATH
BO3MOKHOCTb HMX IIPOTEKAaHUS Ha OCHOBE 3HAHUH O CTPOCHUU BEIIECTBA M 3aKOHOB
TEPMOJANHAMUKY;



11) oOBscHATH cTpoeHHEe aTOMOB 3ieMeHToB [—IV mepuoma ¢ wucnoiab3oBaHHEM
AIIEKTPOHHBIX KOH(PUTYpaIHii aTOMOB;

12) MonmenmupoBaTh CTPOSHHE MPOCTEHIINX MOJEKYJ HEOPraHWYECKUX U OPraHUYeCKHX
BEILIECTB, KPUCTAJIIOB;

13) mpoBOAMTH pacyeThl M0 XUMHYECKUM (POpPMYyIIaM M ypaBHEHUSIM;

14) xapakTepr30BaTh U3yUEHHbIE TEOPHH;

15) camocTosITeNnbHO NOOBIBAaTH HOBOE JJIsI ce0sl XMMHUYECKOEe 3HAHUE, MCHOJb3YS IS
3TOr0 JOCTYIHBIE HWCTOYHHKH WH(POpPMAlMH; B IICHHOCTHO-OPHEHTAIIMOHHOW  cdepe:
MIPOTHO3UPOBATH, AHATM3UPOBATh M OLIEHUBATH MOCIIEACTBHS ISl OKPYKAIOMIEH cpeibl OBITOBOU
U MIPOU3BO/ICTBEHHOM J1€ATEIbHOCTH Y€JI0BeKa, CBA3aHHOM ¢ mepepaboTKOM BEIECTB;

16) caMOCTOSTENHbHO MJIAHUPOBATH U MPOBOJUTH XUMHUECKUN KCIIEPUMEHT, COOII0Aas
npaBuia 6e30MacHOi paboThI ¢ BElIeCTBAMH U JJa0OPaTOPHBIM 000PYIOBAaHUEM;

17) oxa3piBaTh NEPBYI IOMOIIb I[PH OTPABICHUSAX, OKOraX M APYrUX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000pPY10BaHUEM.

Conep:xanue pas3aesioB U TeM y4eOHOro Kypca
10 xnacce (3 4 B Heaeunro, Becero 102 4, u3 HUX 3 Y—pe3epBHOE BpeMH)

Tema 1. [loBTOpenue u yriayoaenue 3nanuii (134)

ATOMHO-MOJIEKYJISIDHOE y4yeHue. BemecTBa MONEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOCHHUS.
KayecTBeHHBII W KOJMYECTBEHHBI COCTaB BemecrBa. MonsipHasi W OTHOCHUTENbHAs
MOJIEKYJIIpHasi Macchl BeniecTBa. MoJIbHAsI 10JIs1 © MAacCOBast 10JIs1 DJIEMEHTA B BEILIECTBE.
Crpoenue aroma. ATomHass opOuTans. [IpaBuia 3amoMHEHHS SJIEKTPOHAMHU AaTOMHBIX
opbOutaneii. Banentusie 35ekTpoHsl. [lepuonnyeckuii 3akoH. @opMyIHpoBKa 3aKOHA B CBETE
COBPEMEHHBIX NPEACTABJICHUN O CTpPOEHUMH aTtoMa. V3MEHEHue CBOWCTB JJIEMEHTOB U HUX
COEIMHEHHH B NIepUoIax U rpynmnax.

XuMnueckasi CBSI3b. DJIEKTPOOTPUUATENBHOCTh. Buabl xuMuueckoi cBA3u. MoHHasg CBA3b.
KoBasneHnTtHas HemossgpHas U nosspHas cBa3b. OOMEHHBIN U JOHOPHO-aKLENTOPHBIH MEXaHU3M
o0pa3oBaHMs KOBAJIEHTHOH MOJIAPHON CBsi3M. ['eomerpust MoneKynbl. MeTamindeckasi CBSI3b.
Bonoponnas cBsi3b. ArperatHble COCTOSHUSI BEIIECTBA. THUIBl KPUCTAUIMUECKUX PEHIETOK:
aTOMHAas1, MOJIEKYJISIpHAs, MOHHAsI, METAJUINY €CKasl.

Pacuersl o dopmynam u ypaBHeHHSIM peakiuil. 'a3oBbie 3akoHbl. YpaBHeHue Kialinepona—
MenneneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIIEHHH. OTHOCHUTEIbHAsl MIOTHOCTD
ra3os.

Knaccudukanus XMMUYECKMX pPEAKIMi 1O pa3Iu4HbIM MpPU3HAKAM CpaBHEHUs. V3MeHeHue
CTEIEHU OKHUCJICHMS DJIEMEHTOB B COCIMHEHUAX. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
Oxuciienue M BOCCTaHOBJIEHHE. OKHUCIUTENM M BOCCTAaHOBUTEIM. METOX 3IEKTPOHHOIO
Oanmanca. [lepmanranaT Kauusi Kak OKUCIHTENb.

Baxmueiime kiacchl HEOPraHMYECKUX BeLIECTB. ['eHeTnueckas CBsA3b MEXAY Kiaccamu
HEopraHudeckux coenuHeHuil. Peakuuu nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CriocoObl BbIpaK€HHS KOJIMYECTBEHHOI'O COCTaBa pacTBOpa: MaccoBas J0Js
(mporeHTHas KOHIIEHTpAIMs), MOJsIpHas KoHueHTpauus. KomrougHsie pacTBopbl. DddekT
Tunpans. Koarynsanusa. Cunepesuc. KommiekcHsle coenuHeHus. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO0Opa3oBaTenp, uranapl. KoopanHannonnoe uncino. HoMeHkIaTypa KOMIIEKCHBIX
COCJIMHECHUH.

JdemoHcTpanum.

1. O6pa31bl BEemecTB MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

2. Bo3ronka nona.

3. Onpezenenne KUCIOTHOCTH CPe/ibl IPY NOMOIIN HHIUKATOPOB.

4. D¢ dext Tungans.



5. O6pa3oBaHUEe KOMIUICKCHBIX COCIUHEHUHN TIEPEXOTHBIX METAILIIOB.
JlabopaTopHblie ONbITHI.

1. Peakniuu noHHOT0 OOMEHA.

2. CBoiiCTBa KOJUTOMIAHBIX pacTBOPOB.

3. 'maponu3s coseil.

4. IlosyyeHure U CBOMCTBA KOMITJIEKCHBIX COCTUHEHUH.
KonTpoabnas padora Nel o teme «OCHOBBI XUMHIY.

Tema 2. OcHOBHbIE OHATHS OPraHnyeckoil xumun (144)

[Ipenmer opranumyeckod XxuMuu. OCOOEHHOCTHM OpraHMYECKUX BEIIECTB. 3HAYEHHUE
oprannyeckoil xumuu. [IpuurHbI MHOrooOpa3usi OpraHMYECKUX BEIIECTB. Y TIEPOIHBII CKEIET,
€ro TUIIbL: HUKINYECKHUE, aluKiInueckue. KapOonukianueckue U reTepoluKINUYeCKUE CKEIEThI.
Bunsl cBszeli B MOJIEKyJlaX OpPraHMYECKHMX BEIIECTB: OJMHAPHBIC, IBOMHBIC, TPOHHBIE.
N3meHeHue 3HEpruu CBs3ed MEXAy aToMaMHu yrilepoja IMpH YBEIMYEHWHW KPAaTHOCTH CBS3H.
HacplleHHble 1 HEHACBIIIEHHBIE COCIUHEHUS.

DJEeKTPOHHOE CTPOEHHE U XMMHUYECKHE CBsA3M aToma yriepoza. ['mbpuausanus opOutaineii, ee
TUIIBI JUISi OPTaHMYECKUX coequHennii: Spd, sp?, sp. O6pa3oBaHue G- M T-CBA3€H B MOJIEKYJIax
OpPraHUYECKUX COEIMHEHHII.

OCHOBHBIE TIIOJOKEHHSI CTPYKTYPHOM TEOPHH OPraHMYECKMX COCIMHEHUN. XHMHYECKOe
crpoenue. CTpykrypHas (opmyna. CTpykTypHas ¥ IpOCTpaHCTBEHHas u3omepus. Vzomepus
yIJIEpONHOro  cKejera. I3omepus nosiokeHus. MexknaccoBas  u3oMepus. Bunasl
IIPOCTPaHCTBEHHON n3oMepun. Onrtuyeckas n3oMepus. ONTHYECKUE aHTUIOAbl. XUPAJIBbHOCTD.
XupanbHble U aXUPAIBHBIE MOJIEKYJIBI.

I'eomerpuueckass  usomepust  (yuc-,  mpauc-uzomepusi). I'omomorus.  I'omonoru.
I'omonoruyeckas pazHocTb. ['oMonornyeckue psasl.

OnexTpoHHble 3¢dekThl. CrocoObl 3amuceld peaknuil B opraHudeckod xumuu. Cxema u
ypaBHEHHE. Y CIIOBHS poBeAeHHs peaknuii. Kinaccupukanus peakinii OpraHM4ecKuX BEIecTB
[0 CTPYKTYpPHOMY IIpU3HAKy: 3aMELIEHUE, IPUCOCAVHEHHE, OTLICIUIeHne. MeXaHu3MBbl
peaxnuii. CriocoObl pa3pbeiBa CBsi3u yriepona-yriepoa. CBoOOOIHBIE paauKaibl, HyKICO(OUIbI 1
NEKTPOPUIIBI.

Knaccudukanus opraHMYecKuX BemiecTB U peaknuil. OCHOBHBIE KJIACChI OPraHMYECKHUX
coenuHeHnid. Kinaccupukamust opraHMYeCKHX COCAMHEHHH MO (YHKIMOHAJIBHBIM T'PYIIIIaM.
DNEKTPOHHOE CTPOECHUE OpraHMYECKUX BELIECTB. B3anMHOE BIAMSIHME aTOMOB M T'PYII aTOMOB.
WunyktuBHBIA 1 Me3oMmepHbIH 3ddekror. IlpenctaBnenne o pe3zonance. HomenkmaTypa
OpraHMuYecKuX BellecTB. MexayHapoaHas (CHCTeMaTHYecKas) HOMEHKJIATypa OpraHHYecKHX
BEIIIECTB, €€ NpUHLUIBL. ParnuoHanbHas HoMeHKIarypa. OKHCIEHHE M BOCCTAHOBJICHHE B
OpPraHNYEeCKON XUMHH.

JeMoHcTpanmu. 1. Mozaenu opraHu4ecKux MOJIEKYJI.

KonTpoabnas padora Ne2 «OcCHOBHBbIE OHATHS B OPraHNYeCKOl XUMU I

Tema 3. YraeBogopoasbl (25 1)

A 1 x a H b. Crpoenue wmonekyiabl MeraHa. [loHstne o koHpopmanusx. OOmas
XapaKTepUCTUKa Kiacca, (pu3Mueckue W XUMHUYECKHe CBOWCTBA (TOpEHHE, KaTaTuTHYeCKOe
OKHUCJICHHE, TaJlOTCHUPOBAaHWE, HUTPOBAHME, KPEKWUHT, NUPOIU3). MeXaHW3M peakIuu
XJIOpDUPOBaHMsI MeTaHa. AJKaHbl B mpupoae. CHHTETHYECKHE CIOCOOBI MONYYEHHUsT aIKaHOB.
MeTtonbt MOTy4YeHUs aJKaHOB u3 AJIKUJITAJIOT eHUJIOB (peakmms Bropua),
JeKapOOKCHIIMPOBAHUEM CcoOJiell KapOOHOBBIX KHCJIOT W DIIEKTPOJIM30M pPACTBOPOB coleit
KapOOHOBBIX KUCIOT. [IpuMeHeHune aakaHoB.

Il umkmoankad bl. O0mas xapakTepucTHKa Kiacca, (usmueckue cBoiicTBa. Buibl
n3oMepuu. HanpsokeHHbIe U HEHANPSDKCHHBIC ITUKIIBI. XMMUYECKHE CBOMCTBA ITUKIIONMPOIaHa
(ropeHne, THUAPUPOBAHWE, TPUCOCIUHEHHUE TaJOT€HOB, TaJIOTCHOBOJIOPOAOB, BOIBI) |



IUKJIOreKcaHa (ropeHue, XJopupoBanue, HuUTpoBanue). [lonydeHne NUKII0aIKaHOB U3 alIKaHOB
U IUTaJI0r€HaIKaHOB.

A 11k e H bl. O0mmas xapaktepucThka kjacca. CTpoeHue MoJeKysbl 3TujieHa. Puzndeckue
CBOMCTBA aJIKEHOB. ['eomeTpuyeckass M30MepUs AJIKEHOB. XUMHUYECKHE CBOWCTBA aJIKEHOB.
Peakuuu npucoequHEeHHs] 1O KpaTHOM CBA3M — THAPUPOBAHUE, TaJOr€HHPOBAHUE,
ruporagorenupoBanue, ruapatanus. [IlpaBuno MapkoBHUKOBa U €ro OOBSICHEHHE C TOYKHU
3peHus IEKTPOHHON Teopuu. B3anmmopeiicTBre ankeHoB ¢ OPOMOM U XJIOPOM B Ta3oBoi (aze
ni Ha cBeTy. OKHCIIeHHE aJKEHOB (TOpeHHEe, OKHCICHHME KHCJIOPOAOM B MPUCYTCTBUU
XJIopuja najaiaans, moJ JeicTBUEM cepedpa, OKUCICHHE TOPSIYUM MOJAKHCIEHHBIM PacTBOPOM
nepMaHraHata kaiuus, okucieHue no Barnepy). Ilomumepuszanus. IlomydeHue ankeHoOB u3
aJIKaHOB, AJIKIJITAJIOT €HUIOB U IUTajoreHankaHoB. [IpuMenenue 3TiiaeHa U MporuieHa.

A 1 x anue H b Knaccupuxkanus AMEHOBBIX yrieBoaoponoB. CoIpsiKEeHHbIE AMEHBI.
dusznueckue U XMMUYECKHE CBOMCTBA AMBUMHMIA M u3onpeHa. 1,2- u 1,4-npucoeanHeHue.
[Momumepuzanus. Kayuyku. Bynkanuzanus kaydykos. Pesuna u 30ouut. Cunre3 6yraarneHa u3
OyTaHa U 3TaHOJA.

A 1 x u H b. OOmas xapakrepuctuka. CTpoeHHe MONEKylbl aneTwieHa. PU3NYEecKHe U
XMMHMYECKHE CBOMCTBA aJKMHOB. Peakuuy mnpucoequHEHUs rajoreHoB, raJoreéHOBOIOpPOJIOB,
BoAbl. ['mapupoBanue. Tpumepusauuss W aumepusanus anetuieHa. KucinoTHeie cBOMCTBa
AJKUHOB C KOHIIEBOM TPOWHON CBA3bt0. Anermiunabl. OKHCICHHE aJKHHOB PAacTBOPOM
nepmaHranara kanaus. [Ipumenenue anerunena. KapOugHblii MeTOJ MOJIydeHUs alleTUJICHA.
[Tuponu3 metana. CUHTE3 aJIKUHOB AJIKUJIMPOBAHUEM all€TUIIUOB.

A p e H bl [Tonstue 06 apomatuunoctu. [IpaBuno Xiokkens. beH3on — cTpoeHne MOJIEKYIbl,
¢uznueckue cpoiictBa. ['omosornueckuit psj Oenzona. M3omepust nu3aMenieHHbIX OEH30J10B
Ha TpUMEpe KCHIOJOoB. Peaknuu 3amenieHuss B OCH30JIbHOM snpe (TaJIOr€HHUpPOBAHUE,
HUTPOBaHUE, alKWIMpoBaHue). Peakuum mnpucoenuHeHuss K OeH30ny (THAPUpOBaHUE,
xjopupoBanue Ha cBeTy). OcoOeHHOCcTH XuMHH ankuiOeH3070B. [IpaBuna opueHTanMH
3aMecTUTeNIe B peaklUsax 3amelleHus. bpomupoBaHnue m HUTpoBaHHE Todyosda. OKuciaeHue
aNKUIOCH30JI0B PACTBOPOM IEepMaHTaHata Kaius. [aloreHupoBaHue ajKUIOEH30J0B B
O00okoBYIO 11enb. Peakuust Brop-

na—®@uTTura Kak METOJ CHHTe3a alkuiaOeH3070B. CTHpOJI Kak MpUMEp HENpeaeabHOro
apoOMaTHYECKOTO COEIMHEHHUS.

[IpupOoAHBIENCTOUHUKUYTIEBOAODPO IO B. [IpupoaHbIil U TONYTHBIN HEPTAHBIE
raspl, UX COCTaB, HcIonb3oBaHue. HegTh kak cmech yriaeBonoponos. [leppuuHas u BTOpuyHas
nepepabortka Hetu. Pudpopmunr. KameHHsbI# yrons.
'eneTnuecKkassCBA3bBMEXKAYPA3JIUUYHBIMUKIACCAMUYTJIEBOLOP O
o B. KauecTBeHHbI€ peakii Ha HENIpeAeIbHbIE YTIIEBOAOPOIBI.
l'anoreHonpou3BOAHBIEYTJIEBOIOpPO IO B. Peaknuu 3amelieHus rajgoreHa Ha
TUAPOKCUJI, HUTPOrPYIIy, IHaHorpymmy. [leficTBue Ha TaJlOreHNpPOU3BOJHBIE BOAHOTO M
CIMPTOBOro pacTBopa Mieiaouu. CpaBHEHHE PEAKLMOHHOW CIIOCOOHOCTH alKWJI-, BUHMII-,
¢benun- u GeH3urasoreHu10B. Vcnosib30BaHue rajaoreH Npou3BOAHBIX B OBITY, TEXHUKE U B
cunteze. [loHdaTe 0  MarHuHOpraHM4ecKkux coeiuHeHusX. [lomyueHue — alkaHOB
BOCCTaHOBJICHUEM

MOJIAJIKAaHOB MOI0BOAOPOAOM. MazHutiopeanuieckue coeOuHeHus..

JdeMoHcTpanuu.

1. bBpomupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, 3THJIEHA, all€TUJICHA.

3. OTHOlLIEHUE METaHa, 3TUJIEHA, alleTHIeHa U OeH30J1a K pacTBOpaM MepMaHraHaTa Kalus U
OpOMHOI# BOJIE.

4. OxucieHye Toiayosa pacCTBOPOM MepMaHraHaTa Kausl.

5. IlomydeHue dTUJICHA peaKlUer MeruapaTaluy dTaHOJA, alleTHJICHa —THAPOJIU30M KapOuaa
KaJIbIIHSL.



6. Ilonyyenue cTuposa AEMOIMMEPH3AIUEH MOJMCTUPOJIA U UCIBITAHUE €ro OTHOIIEHHUS K
pacTBOpy epMaHIraHaTa KaJus.

JlabopaTopHblie onbITbl. COCTaBIECHNE MOJIENIEN MOJIEKYJT aJIKaHOB. B3anmoneiicTBre alKaHOB
¢ 6pomom. CocTaBiieHHE MOJIEIEH MOJIEKYJT HEMPEAETbHBIX COSTMHEHUM.

IpakTnueckas padora Ne 1. CocraBiieHHE MOJIEJIeH MOJIEKYJT YTJIEBOJIOPOIOB.
IMpakTnueckas padora Ne 2. [losrydyeHue 3TUIeHa U OTBITHI C HUM.

IIpakTnueckas padora Ne 3. [lonyuenune OpomaTana.

Konrpoabsnas padora Ne 3 no teme «YTiaeBog0opoab».

Tema 4. Kucsiopoacoaep:xaiue opranudeckue coequnenus (194)

C n u p T bl. Homenkiatypa u usoMmepus cnuprtoB. Tokcuueckoe AEWCTBHE Ha OpPraHU3M
MEeTaHoda M JdTaHona. @DuU3nyeckue CBOMCTBAa MNPEAECIbHBIX OJHOATOMHBIX CIHPTOB.
XUMHUYECKHE CBOMCTBA CIMPTOB (KUCJIOTHBIE CBOMCTBA, PEAKIIMM 3aMEIIEHHS TUAPOKCUIIBHON
IPYMNIBI HAa TaJOTeH, MEeXMOJIEKYJIApHas U BHYTPUMOJIEKYJISIpHAs JIeTUapaTalus, OKHUCICHHE,
peakiy YrieBOJOPONHOr0 pajauKana). AJKOroiasThl. [MOponu3, alKuINpoBaHHE (CHHTE3
npocTbix 3¢upoB mo Bumbsmcony). [IpoMblluieHHBIH CHHTE3 MeTaHOJa. MHOTroaTOMHBIE
CIMUPTHL. DTUIEHIJMKOIb M TJIMUEPUH, UX (u3nueckue U Xxumuueckue cpoicrBa. CHHTE3
JUOKCAaHA M3 ATUJICHTJMKONA. TOKCHMYHOCTh ATWieHINIMKos. KauecTBeHHas peakuus Ha
MHOr0oaToMHbl€ cIUpThl. [IpocThie 3pupbl Kak M30Mephl MPeIEIbHbBIX OJHOATOMHBIX CIUPTOB.
CpaBHeHne UX (DU3MYECKUX U XMMHUYECKUX CBOMCTB €O cnupTaMu. Peakius pacuienieHus
HIPOCTHIX 3(PUPOB MOAOBOAOPOJIOM.

® e H 0 1 bl. Homenknatypa u usomepus. BzaumHoe BiMsSIHUE TpYIIl aTOMOB Ha IpUMEpe
¢denona. dusznyeckue U XUMUYECKUE CBOMCTBA (eHona M Kpe3osoB. KucinoTHele cBoiicTBa
(GeHoIOB B CpaBHEHHMM CO cnoupramMu. Peakuuu 3aMenieHuss B OEH30JIbHOM  KOJbLIE
(ramorenupoBanue, HutpoBanue). Oxucienue ¢eHosioB. KauecTBeHHbIe peakiuu Ha (EHOJ.
[Tpumenenue dexona.

KapOboHuUIBHBECOEJHUHEHH . DISKTPOHHOE CTPOCHNUE KapOOHUIBHOW TPYIIIHL.
Anpaeruapl U KeToHbl. PU3MUECKHE CBOMCTBa (hopMasbAerusa, aneTaabAeruja, areToHa.
Ilonsmue o0 Kemo-eHONbHOU  maymomepuu  KApOOHUIbHLIX — coeOduneHul.  Peaxknuun
MIPUCOEIUHEHUSI BOABI, CIHMPTOB, IMAHOBOIOpOAAa M Tuapocyibduta Hatpus. CpaBHeHUE
PEaKIIMOHHOM CIIOCOOHOCTH aNbJErHJI0B U KETOHOB B PEAKIUAX IMpHCOeAMHEeHHs. Peaknuu
3aMEIIEHNUs] aTOMOB BOJOpPOZAAa IpH O-yTJIEPOAHOM aToMe Ha ranoreH. llommmepusanus
dopmanbreruna u aneranpieruna. Cuwmes cnupmos 63aumooeicmsuem KapOOHUTbHbIX
coeounenuti ¢ peaxmueom I punvapa. OxkucieHne KapOOHUIBbHBIX coeluHeHud. CpaBHEHUE
OKHCIIEHHUS aJbJIeTHI0B U KETOHOB. BoccTaHoBeHNE KapOOHUIIBHBIX COCIUHEHUN B CHUPTHI.
KauecTBeHHBIE peakUMHM Ha alpAETUIHYI0 Tpynny. Peakyuu anb00abHO-KpOMOHOB0U
konoencayuu. OcoOeHHOCTH opMalibie-

ruza. Peakus ¢popmanbaeruia ¢ GeHoIoM.

KapOoHOBB €KHUCITOT bl. DISKTPOHHOE CTPOECHUE KAPOOKCUIBHOW TPYIIIbI.
I'omonoruyeckuii psig  MpeneiabHbIX OJAHOOCHOBHBIX KapOOHOBbIX KucioT. dusuueckue
cBOWcTBa KapOOHOBBIX KHCIOT Ha MpHUMepe MYpaBbHHOH, YKCYCHOW, MPOMUOHOBOMH,
NaJTbMUTUHOBOW M CTEAPUHOBOM KHCIOT. XHMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT.
KucnortHsie cBoiicTBa (M3MEHEHHUE OKPACKU MHAMKATOPOB, PEAKIMK C AKTUBHBIMH METaJIIaMH,
OCHOBHBIMU OKCHJIaMHU, OCHOBAaHHSMH, cOJIIMHU). M3MeHeHne cuiibl KapOOHOBBIX KHCIIOT IPH
BBEJICHUH JIOHOPHBIX M aKLENTOPHBIX 3aMecTuTeneil. BzaumopeiictBue kapOOHOBBIX KUCIOT CO
cnupTamiu (peakuus stepupukanun). ['anoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO ILI€IIb.
Oco0eHHOCTH MYpaBbUHOM KHCIOTHL. BaskHelIHe MpeicTaBUTENH Kilacca KapOOHOBBIX KUCIOT
n ux npumeHenue. [lomydyeHne MypaBbHUHOW M YKCYCHOW KHCIOT B IIPOMBIIIJIEHHOCTH.
Beicimme kapOoHOBbIe KHCHOTHL. IllaBeneBas KHCllOTa Kak IpeACTaBUTENb JAMKapOOHOBBIX
kuciotT. I[lpencraBneHne o HempeAeNbHBIX W apoMaTHYecKuX Kuciorax. OCOOEHHOCTH HX
CTPOEHUS U CBOWMCTB. 3HaUE€HUE KapOOHOBBIX KHCIIOT.



OyYHKIIUOHAIBbBHBENPOU3IBOJHBEKapOOHOBBH XKUCIOT. [Tlonydenue
XJIOPAHTHAPUIOB M aHTUIPUIOB KHUCIOT, uUX ruaponus. Ilomyuenue cinoxHbx 3¢upoB c
UCIOJb30BAaHUEM XJIOPAHTUAPUAOB M aHTHAPUA0B KucioT. CliokHble 3(UpHl KaK H30MeEpbl
KapOoHOBBIX KucCHOT. CpaBHeHHE (U3NYECKUX CBOWCTB U PEAKIUMOHHOM CHOCOOHOCTH
CIIO’)KHBIX 3()MPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['uaponu3 cnoxuabix 3¢pupos. Cuntes
CIIOXHBIX 3pupoB ¢GeHonoB. CioxkHble (DUPbI HEOPraHWYECKUX KHUCIOT. HuTporiauiepus.
Amupel. Comu KapOOHOBBIX KHCIIOT, MX TEPMHUECKOE PA3JIOKEHHE B MPUCYTCTBHU IIETIOYH.
CuHTe3 KapOOHWIBHBIX COSTMHEHHH pa3sIoKeHUEM KaJIbIIMEBBIX CONel KapOOHOBBIX KUCIOT.
JdemoHcTpanum.

1. B3aumoselicTBrE HATPUS C STAHOJIOM.

. OkucieHue 3TaHoIa OKCUIOM MEHU.

. 'openue 3Tanona.

. BzaumopneiictBue mpem-0yTUI0BOrO CIIUPTA C COJSTHOW KUCIIOTOM.

. KauecTBeHHast peakiiysi Ha MHOT OaTOMHBIE CITUPTHI.

. KauectBennble peakiiuu Ha (EHOJIBI.

. Onpenenenre anbAeruioB Ipy MOMOIIY Ka4YE€CTBEHHBIX pPEeaKIIMil.

. OkucieHue anbIeruioB IepMaHraHaTOM Kajusl.

. [lomydenue cioxXHBIX 2PUPOB.

JlabGopaTopHblie ONbITHI.

7. CBolicTBa 3TUJIOBOTO CIIUPTA.

8. CBolicTBa riuieprHa.

9. CpoiictBa ¢penona. KauecTBeHHBIE peakiiy Ha ()EHOIBI.

10. CoiicTBa popmManuHa.

11. CBoiicTBa YKCYCHON KHMCJIOTBI.

12. Conu kKapOOHOBBIX KHCIIOT.

O 00 1O\ L B~ W

IIpakTnueckas padora Ne 4. [losnryyeHue aneroHa.

IpakTnueckas padora Ne 5. [losryyeHue ykCyCHOM KHUCIIOTHI.

IIpakTnueckas padora Ne 6. [Tonyyenue sTunamnerara.

IIpakTnueckas padora Ne 7. PenieHue »SKCIEpUMEHTaNbHBIX 3a/Jad IO  TeMe
«Kucnoponcoznepxxaiye opraHuuecKie BEIIEeCTBay.

KonTpoabHas padora Ned4 o teme «Kucnoponacoaepxaiiye opraHuueckie BemecTBa.

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

Humpocoeounenus. Onexmponnoe cmpoenue numpoepynnul. Ilonyuenue nHumpocoeourneHull.
B3puvisuamoie sewyecmea.

A M u H bl. U30Mepust aMuHOB. [lepBuuHbIe, BTOPUYHBIE U TPETUYHbIE aMUHBL. DH3ndeckue
CBOMCTBA NMPOCTEMIIMX aMUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHUs. CoJIM aJIKUJIAMMOHHS.
ANKUIMpOBaHUE M ALWIMPOBAHWE AaMUHOB. PeakiMu aMUHOB € a30TUCTOM KHUCJIOTOM.
ApoMaTtuueckue amMuHbl. AHUIMH. B3anMHOe BiMsSHHME TPyl aTOMOB B MOJIEKYJIe aHUJIMHA.
XuMHYECKHEe CBOWCTBA aHUIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMU 3aMEIIEHUS B apOMATHIECKOE
SAPO, OKHCICHUE, ayunuposanue). /Juazocoedunenus. IlolydeHue aMHHOB W3 CIOHPTOB U
HuTpocoeauHenuil. [Ipumenenue anmimHba. Cepooprannyeckue coenuHenus. [Ipencrasienue o
CEpOOPraHUYEeCcCKUX CcoeAuHEeHUsX. (OCOOEHHOCTM WX CTPOEHUS U CBOWCTB. 3HaueHHE
CEpOOPraHUYECKUX COCIMHEHUM.

F'eteponuk abl. Oypad U NUPPOJT KaK MPEACTABUTEIN MATUUIECHHBIX I €TEPOLIUKIIOB.
DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbl muppotia. Kuciaotusie cBoiicTBa nuppoda. [lupuann kak
MIPEICTABUTEND NIECTUWICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYJIbl MUPUINHA.
OcHOBHBIE CBOWCTBAa MHUPHUJMHA, PEAKIUH 3aMELIeHUs C apOMaTUYECKUM  SIPOM.
[IpencraBienne 00 wuMHAa3one, NHUPUAWHE, MypHUHE, IYPUHOBBIX W HHUPUMHINHOBBIX
OCHOBAHMSIX.

JdemMoHcTpanuu.



1. OcHOBHBIE CBOIICTBa aMUHOB.

2. KauecTBeHHBIE peakIMM Ha aHWJIUH.

3. AHUIIMHOBBIE KPACUTEIH.

4. O0pa31bl TeTePOINKINIECKUX COSTUHEHUH.

JlabopaTopHnblie onbIThl. 13. KauecTBeHHBIC peaKkIui HA aHUJIUH.

IMpakTnueckas padora Ne8. Perenre skcnepuMeHTaIbHBIX 3a71a4 110 TEME

Tema 6. buosiornyecku akTuBHbIe BemecTBa (164)

XKu p bI Kak ci0XKHBIE 3QUPHI TIUI[EPUHA U BBICIINX KapOOHOBBIX KUCI0T. OMBUIEHUE KUPOB.
I'unporenusanus >kupoB. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Y ruaesonasl. MoHo- 1 nucaxapuasl. PyHKIMM yIiieBoJ0OB. bruonornueckas poib yrieBo10B.
I'moko3a — Qu3nueckue cBoiicTBa, JIMHEWHas M LUKJIWYecKass (Gopmbl. Peakuuu riroko3sl
(oKHCIIeHHe a30THOM KHCIIOTOWM, BOCCTAHOBJIEHHME B HIECTHATOMHBIA CIHPT), KaueCTBEHHBIE
peakiuy Ha TIIOKO3y. bpoxenue rimoko3pl. @PpyKkTo3za Kak H30Mep TINIOKO3bl. Pubo3a u
ne30Kkcupuoo03a. Ilonsamue o enuko3udax.

JHducaxapu sl Caxapoza Kak NpeACTaBUTEIb HEBOCCTAHABIMBAIOIIMX JAMCAXapUIOB.
Manvmo3sa u nrakmosa, yeanoouosa. I'maponu3 nucaxapuaos. [Toaydenue caxapa u3 caxapHoOi
CBEKJIBI.

I[Tonwucaxapu bl Kpaxman, rimkores, nemnososa. KauectBeHHas peakius Ha KpaxMail.
I'mpposms nonucaxapuaos.

HyxkxneuunoBsiekucaoTsl. Hykineozunsl. Hykineoruasl. HykiienHoBe KUCIOTHI KakK
npupoaubie noaumepsl. Ctpoenue JJHK u PHK. I'maponus HyKJI€MHOBBIX KUCIIOT.
AMUHOKHCI O T Bl Kak aMm(pOTepHbIe cOeNMHEHHs. Peakiiuu ¢ KUCI0TaMU U OCHOBaHUSMHU.
O6pazoBanue cnoxHbIX 3¢upos. [lentuasl. [lenTuanas cBsi3b. AMUAHBIA XapakTep MENTHIHON
cBsi3u. 'maponus nentunos. benku. [lepBuunas, BTOpUuyHas U TPETHUHAs CTPYKTYpPbl OEIKOB.
KauecTtBeHHbIE peakliuy Ha O€JKH.

JemMoHcTpanuu.

1. PacTBOpUMOCTB yIJIEBOJIOB B BOJIE€ M ATAHOJIE.

2. KauecTBeHHBIE peaKklUU Ha TJIIOKO3Y.

3. O6pa3ibl aMUHOKHU CIIOT.

JlabopaTopubie onbiThl. 14. CpoiicTBa TMOKO3bl. KauecTBeHHas peakiusi Ha TIIIOKO3Y.
Omnpenenenue Kpaxmania B mpoaykTax nuTtanus. 15. I{BeTHble peakunu GEIKOB.

Tema 7. BbicokoMoJ1eKyJIsIpHbIe coequHeHust (44)

[lonsiTue O BBICOKOMOJIEKYJISAPHBIX BelmiecTtBax. Ilomumepuszanust U 1OJMKOHAEHCALUS Kak
METOJbl CO3/IaHUs MOJUMEPOB. OiacTtoMepbl. I[IpUpoHBIE M CHHTETHYECKUH Kayuyk.
Conomumepu3zanus. CoOBpeMEHHbIE IJIACTUKU (MOJMATUIIEH, MOJUIPONMIEH, IOJIUCTUPOI,
HNOJIMBUHWIXJIOPUZ, (QTOPOIIIACT, MONUITHIEHTepedTanar, akpuia-0yTaaueH-CTUPOIbHbIN
IUIACTHK, ToauKapOoHaTsl). [IpupoaHbie n cuHTEeTHYECKHEe BOIOKHA (0030D).

demonctpamuu. 1. O6pa3ubl miactukoB. 2. Komekiust BonokoH. 3. ITlonwkonaeHcarus
STUJIEHTJIMKOJIS ¢ TepedTaeBoil KUCIOTOM.

JlaGopaTopHbie onbITHI. 1

. OTHOLIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KHCIIOT U LIeJI0UeH.

IpakTnueckas padora Ne 9 PacniozHaBaHue miacTMacc U BOJIOKOH

KonTpoabHas pabora Ne 5 utoropas



11 kuacc (3 yaca B Hexeunto, Bcero 102 yaca)

Tema 1. Hemeranasbi (314)
KnaccudukanumsgsHeoOpraHMdYecKHU XB eI ecTB. DIEMEHTh METAIbl U
HEMeETaJUIbl U UX NojokeHue B [lepuonnueckoii cucreme.

B o 1 0 p o a. [lonyuenue, pusmveckue u XUMHUYECKHE CBOMCTBA (peakluu ¢ METaUlaMH U
HeMeTaJulaMH, BOCCTAaHOBJIEHHE OKCUOB U coJiel). ['mapubl. TonnuBHBIE 371EMEHTHI.

I'anor e H sl O0mas xapakTepucTUKa MOArpymibl. OU3NYECKre CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHMsS] OKHCIIUTEIbHONM aKTHBHOCTH TaJIOT€HOB B COOTBETCTBUU C HX
MOJIO’KEHHEM B mepuoanyeckoil Tabmmie. [Topsook BBITECHEHUS TallOTEHOB M3 PacTBOPOB
rajoreHu1oB. OcobeHHOcTH XuMHHM (ropa. XJIop — TMOJy4YeHHE B TPOMBIIUICHHOCTH U
nmabopaTopuu, peakiuu ¢ MeTalUlaMM M HeMmeTaulaMu. B3aumopeiicTBue xjiopa ¢ BOOOH U
pactBopamu 1ienouyei. Kucnopoansie coequuenus xiaopa. ' MIOXI0pUThI, XJI0paT U MepXJIOpaThl
KaK TUNU4HbEe okuciauTenu. OcobeHHocTH XuMuu Opoma u nona. KauecTBeHHas peakius Ha
rox. ['amoreHoBo-

JOpOJibl — IIOJIydYE€HUE, KUCIOTHBIE U BOCCTAaHOBUTENbHbIE cBoiicTBa. CoJisiHas KUCIIOTa U €€
cosu. KauecTBeHHbIE peakuy Ha TaJIOr €HU/1-U OHBI.

DNeMEeHTHHNOATPYNNB KUCITODP OAa OOmas xapakTepUCTHUKA MOATPYIIIHL
dusznueckre CBOICTBa MPOCTHIX BemlecTB. O30H Kak ajuIOTPOMHas MOAU(HKAIUS KUCIOPOAA.
[Tomyuenne o3oHa. O30H Kkak oOkuciauTesnb. Ilo3uTMBHAs W HEraTMBHAs pOJIb O30HA B
oKpyarouen cpere. CpaBHEHME CBOMCTB 030HA U Kuciopoaa. Bona u nepokcur Bogopoaa Kak
BOZIOPOJIHBIE COEIUHEHUs KHCIOpOJa — CpaBHEHHME CBOMCTB. Ilepokcua Bomopoma Kak
OKHUCJIUTEIb U BOCCTA-

HoButenb. Ilepokcuapl MertamnoB. Cepa. Amnorponusi cepbl. Dusnueckue U XUMHUYECKUE
CBOHCTBa cepbl (B3aUMOJAEHCTBHE C METAJIAMM, KHCIOPOIOM, BOJIOPOJIOM, pacTBOpaMu
mienoyeil, Kuciaotamu-okucauteasiMu).  CepoBogopox —  TMOJNY4YEHHE, KHCIOTHBIE U
BOCCTaHOBUTENbHbIE cBoiicTBa. Cynbuubl. CepHHCTBII Ta3 KaK KHCIOTHBIM  OKCHJ.
OxucinTenpHblE U BOCCTAHOBUTEIBHBIE CBOMCTBA CepHHMCTOro rasa. Ilomydyenue cepHucTOro
ra3a B NPOMBIIIJIEHHOCTH U JabopaTopuu. CepHucrtas kuciaora u ee conu. CepHbIl aHTHUAPHU.
Cepnast kucnota. CBolCTBa KOHIIECHTPUPOBAHHOW U pa30aBlIeHHON CEepHOM KUCIOTHI. JlelicTBre
KOHLIEHTPUPOBAHHOW CEpPHOWM KHUCIOTHI Ha caxap, MeETajulbl, HEeMETaJbl, CYJIb(UIbI.
Tepmuueckast ycToiunuBOCTh CyibdaToB. KauecTBeHHAs peakiys Ha CEPHYIO KUCIIOTY U €€ COJIH.
Tuocepnas kucioma u muocyibgamel.

A3oTuerocoeaguHeHH S DIeMEHTH MOArpynnsl azora. O0IIas XxapakTepucTUKa
noarpynnsl.  Puznmyeckue CBOMCTBAa MNpPOCTbIX BewiecTB. CTpoeHHE MOJEKYyJIbl a30Ta.
@u3nyeckue W XHUMHUYECKHE CcBoicTBa aszora. llomydeHwe a3zoTa B NPOMBIIUIEHHOCTH H
naboparopuu. Hutpuasl. AMMHak — ero mojy4deHue, (pU3M4ecKue U XMMHYECKHE CBOMCTBA.
OcHoBHBIE CBOICTBA BOJIHBIX pacTBOpoB aMmmuaka. Conu ammonus. [loBenenue coneit aMMoHus
Opu HarpeBaHuu. AMMHAK Kak BoccTaHoBHUTENb. [IpuMeHeHune ammuaka. OKcuibl a30Ta, MX
nonyyenne u cBoiictBa. Oxcun azora(l). Oxucnenme oxcupa aszora(ll) xuciaopogom.
Humepuzanus okcuaa azota(IV). AzotucTas kuciota U ee coiu. HUTpUTH Kak OKUCITUTENNA U
BOCCTAaHOBUTENIU. A30THasg KHCIIOTa — (U3UYECKHME W XMMHMYECKHE CBOICTBa, IMOJIyuEHUE.
OTHOlIEHHWE a30THOM KHUCIOTHI K MeETaulaM M HEMeTalylaM. 3aBHUCUMOCTh MPOAYKTa
BOCCTAHOBJICHMSI A30THOM KHCIIOTBI OT AaKTUBHOCTM MeETajyla M KOHLIEHTpPAlUu KHUCIOTHI.
Tepmuueckass yCTOMYMBOCTh HUTPATOB.

D@ochopuerocoenuHeHu . Amuorponus gochopa. Xumudeckue cBoiicTea ocdopa
(peakuuu ¢ KUCIOPOJAOM, rajoreHaMH, MeTajlaMH, CIIOKHBIMH BEIIECTBAMM-OKHUCIUTEISIMH,
menoyamn). [lomydenue u npumenenue docpopa. @ocdopusiii anruapua. OpropocdopHas u
MetadocdopHas KuciaoTel U ux conu. KauectBeHHas peakius Ha opTtodocdaTsl. Paznoocerue



opmodghocghopnoii kucromol. Ilupogocghopnasn kucroma u nupoghocpamor. ®ochunpr. DochuH.
Xnopuowt ghocghopa. Oxcuo ¢ocghopa(1ll), pocghopucmas xucroma u ee conu.

Y raepo a Amrorponus yriepona. CpaBHEHHE CTPOEHHUS M CBOWCTB rpaduTa M anmMasa.
dymiepeH Kak HoBas MoJekyisipHas ¢opma yriepona. ['padeH kak MoHOCHON rpadwurta.
VYriiepoHble HAHOTPYOKH. YTOJb. AKTHUBUPOBAHHBIM yrojib. AjcopOuus. XUMHYECKUE
cBoiictBa yriisi. KapOuabl. I'maponus kapOuwpa kajblius W KapOunma amomuHus. KapOuisl
MEPEeXOJHBIX METAJNIOB KaK CBEpXMpouHble MaTepuanbl. Okcunabsl yriaepona. OOpa3oBaHue
YyrapHOTO ra3a Hpu HEMOJIHOM CTrOpaHUHU Yriis. YTOojb W YrapHbli Tra3 Kak BOCCTAHOBUTEIH.
Peakmus yrapuoro rasa c pacriaBamu mienoderi. Cuates ¢oOpMHATOB U OKCAIaTOB. Y TJIEKUCIIBINA
ra3. YrojpHasi KucjioTa u ee coiu. [loBeaeHue cpeiHuX U KUCIBIX KapOOHATOB IPU HAarpeBaHUU.
K p e M H u #1. CBoiicTBa nmpocroro Bemniectsa. Peakiuu ¢ XJ0poM, KUCIOPOAOM, PaCTBOPAMHU
mienioveit. OKcua KpeMHHUsI B IpUpoJie U TexXHUKe. KpeMHueBbie KUCIOTHl U UX cond. [ 'uaponus
cuimkaToB. CHilaH — BOOPOAHOE COEMHEHUE KPEMHUS.

b o p. Okcua 6opa. bopHas kuciora u ee conu. bypa.

demonctpamuu. 1. I'operne Bomopona. 2. [Tomydenue xmopa (onbIT B ipodupke). 3. OnbITH ¢
OpomHOI Bomoi. 4. OKUCIHMTENIbHBIE CBOMCTBA pacTBOpa rumnoxyopura Hatpus. 5. [lmaBienue
cepol. 6. T'openne cepbl B kuciopoxae. 7. BzaumopeiictBue sxene3a c cepoil. 8. I'opeHue
cepoBopopona. 9. Ocaxnenue cynabdpumo. 10. CpoiictBa cepuucroro rasza. 11. [lelictBue
KOHLIEHTPUPOBAHHOW CEPHOW KMCJIOTBI HA Meb U caxapo3y. 12. PacTBopeHne aMmMuaka B BOJE.
13. OcHoBHBIE CBOICTBa pacTBopa ammuaka. 14. Karamuthueckoe okuciieHHE aMmuaka. 15.
[Tonyuenue okcuna azora(ll) u ero okucnenue Ha Bozayxe. 16. JlelicTBre a30THOW KHCIIOTHI Ha
menb. 17. openne dpocdopa B kuciopoze. 18. [IpeBparienne kpacHoro ¢ocdopa B OCIbIi U ero
cBeueHue B TemHore. 19. BzaumopelictBue ¢ocdopHoro anruapuaa ¢ Bogoi. 20. O6pasibl
rpadura, anmasza, kpemHus. 21. ['openue yrapHoro rasa. 22. TymieHue MmjJaMeHU YTIJICKHUCIBIM
razoM. 23. PaznoxeHnue Mmpamopa.

JlabopaTopHublie onbIThl. 1. [TonmydeHnue xyopa U u3ydeHue ero cBoMcTB. 2. O3HaKOMIJIEHUE CO
CBOMCTBaAMH XJIOPCOAEPKAIMX oTOCMBaTeNeld. KauecTBeHHast peakiius Ha TaJIOTCHHUI-HOHBI. 3.
CpolicTBa OpoMa, mofa W uX cojied. Paznoxenue mepokcunaa Bomopona. OKUCICHHE WOIHI -
HMOHOB IIEPOKCHJIOM BOAOpPOAA B KHCIOM cpene. 4. M3ydyeHne CBOWCTB CEpPHOM KHCIIOTHI U €€
cosieil. 5. M3yueHue CBOMCTB BOJHOTO pacTtBopa ammuaka. 6. CBOWCTBa coJell aMMOHHS.
KauectBennast peakuus Ha ¢Qocdar-uon. 7. KauecTBeHHass peakiusi Ha KapOOHAT-HOH.
Paznoxenue runpokapbonara Hatpusi. 8. McneiTanne pacTBopa CHIIMKATa HATPHUS UHIUKATOPOM.
9. O3HakoMIIEHHE ¢ 00pa3aMu IPUPOJHBIX CUIMKATOB.

IIpakTuyeckas padora Nel. [lomyuenue Bogopona.

IIpakTnuyeckas padora Ne 2. [TosrydeHne XJI0poBOAOPOIA U COTHONW KM CIIOTHI.
IIpakTnuyeckas padora Ne 3. [losryueHne ammuaka u U3y4eHue ero CBOMCTB.

IpakTnueckas padora Ned. [ToydeHue yriaekucioro rasa.

IIpakTuyeckas padora Ne S. BoinonHeHune skcriepuMeHTaIbHBIX 3a1a4 o TeMe «Hemerambiy.
KonTpoabnas padora Nel o teme «HemeTtamibny.

Tema 2. Metanasl (304)

Obmuito630pdnTeMeHTOB—MeTallo B. CBOWCTBA MPOCTHIX BEHIECTB-METAJIOB.
MeTtannuueckue Kpuctaiumyeckue pemieTkd. CruaBpl. XapakTepUCTHKa HanboJee M3BECTHBIX
cruiaBoB. [lonydyeHune u mpuMeHEHn e METAIIIOB.

MlemodyHBI €M ETaJ JIbl— 00IIas XapaKTEPUCTUKA MOATPYIINHI, XapaKTEPHBIC PEAKIIUU
Hatpusd U Kaimus. CBoOWCTBa MIETOYHBIX MeTauioB. [lomydyenue menounsix MetamioB. Coxa u
eAKNN

HAaTp — BaXXKHEWIIME COEIMHEHHUs HaTpus. bepuiumii, Maraui, IEJIOYHO3EM €JIbHBIE METaJLIbI.
Maruuii U KanpIui, UX 00IIas XapaKTepUCTHKA Ha OCHOBE moJiokeHUs B Ilepuomnueckoit
cucreMe snemeHToB J[. M. MengeneeBa u crpoenuss atomoB. llomyuenue, ¢usnueckue u
XUMHUYECKHE CBOWCTBA, NMPUMCHEHHE MAarHus, KajbllUsd U HX COSAMHEHUNH. AMDOTEPHOCTH



oKcuaa W ruapokcuaa Oepuims. JKecTKocTh BOABI M crocoObl ee ycTtpaHeHus. Okpacka
IJIAMEHU COJISIMU ILEJIOYHBIX U LIEJI0YHO03EMEIbHBIX METAJUIOB.

A n 0 M u H U i PacopocTtpaHeHHOCTh B Ipupojae, GU3NYecKue U XUMHUYECKHE CBOWCTBA
(oTHOLIEHHE K KHUCIOPOAY, TaJlor€HaM, pacTBOpaM KHCJIOT U ILEeJIOYel, aJroMOTepMus).
AmdoTepHocTh OKcHaa u ruApokcuaa amomunus. Comm amomunus. [lomHoe pasznoxeHHe
BO/ION COJIeH aMIOMHUHHS CO CIA0BIMU JBYXOCHOBHBIMH KHCIOTAaMHU. AJIOMHUHATHI B TBEPAOM
BUjae U B pactBope. IIpumenenue amomunus. CoeduHenus amOMUHUSL 8 HUSWUX CMENeHsax
OKUCTIeHUSL.

OnoBowucBHUHe I Ousnueckue U XUMUYECKUE CBONCTBA (PEaKIUU C KUCIOPOIOM,
kucinotamu), npuMmenenne. Conu onoBa(ll) u ceunma(Il). CBUHIIOBBIN aKKyMYyISTOD.
Metanansno60U4HBXOOAT Py I OCOOEHHOCTH CTPOEHUS aTOMOB IEPEXOIHBIX
METAJIJIOB.

X p o M. ®dusznueckue CBOWCTBA, XMMUYECKHE CBONCTBA (OTHOLIEHHE K BOJSHOMY MHapy,
KHCIIOpOAY, XJOpY, pacTBopaMm KHCIOT). M3MeHeHHe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M TMJIPOKCHUJIOB XpOMa C POCTOM CTEIEHH OKHCIICHUS.
Amdorepabie cBoiicTBa okcuaa u ruapokcuaa xpoma(lll). Oxucnenme coneir xpoma(lll) B
xpomaThl. B3auMHBIE mTepexoabl XpOMAaTOB M JAUXPOMATOB. XpOMaThl M JUXPOMATHl Kak
OKHCIIUTEIIH.

MapraHnen— ¢(usnueckue 1 XMMUUECKHE CBOWCTBA (OTHOILIEHUE K KUCIOPOAY, XJIOpY,
pactBopam kuciot). Okeua mapranua(IV) kak okuciautens U katanu3atop. [lepmanranaT xamus
KaK

okuciutesb. Maneanam(VI) kanus u eco ceoticmaa.

Ke 1 e 3 0. Haxoxnenue B npuponae. 3HauEHUE KeJe3a Uil Opranuima yenoBeka. Gusnyeckue
cBoiictBa kenesa. CruiaBel Kene3a € yrjiepoaoM. XHMHYECKHE CBOWCTBA JKeye3a
(B3aMMOJEICTBHE C KHCJIOPOJIOM, XJOPOM, CEpPOH, YIJIeM, KHCIOTaMH, PacTBOPAMH COJICH).
CpaBHEHUE KHUCIOTHO-OCHOBHBIX U OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB THJAPOKCHAA
xene3a(ll) u ruppokcuna xenesa(Ill). Conu xenesa(Il) u xeneza(Ill). Meroasl nepeBona coseit
xeneza(ll) B

comu sxene3a(Ill) u obpatno. OxucnurtenpHbIe cBOMcTBAa coenuHenui xene3a(lll) B peakmusx ¢
BOCCTAaHOBUTENISIMU (MoAuaoM, Menpio). LlnaHugHbele KoMmIulekchl >kene3a. KauecTBeHHbIE
peakiuu Ha nonsl xenesa(ll) u (II0).

Me 1 ». Haxoxnaenue B npupoje. @uznueckue M XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE C
KHCIIOPOZIOM, XJIOPOM, cepoH, kucnoTamu-okucautensamu). Comun meau(Il). Meansiit kynopoc.
Ammuakatel meau(l) u memu(Il). Tlonyuenue okcuma meau(l) BoccTaHOBICHHEM THAPOKCHIIA
meau(Il) raoko3oi.

Cepe6p o Ouznyeckue U XUMHYECKHE CBOMCTBa (B3aMMOAEWUCTBHE C CEpOH, XIJIOPOM,
KucnotaMu-okucauTensaMu). OcaxaeHue okcuaa cepedpa IMpU JEWCTBUU IIEIOYM Ha COJIU
cepedpa. AMMHakaThl cepedpa kak okuciuTenu. KauecTBeHHas peakius Ha MOHBI cepedpa.
301 0T 0. Puznyeckue U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C XJIOPOM, «LIAPCKOM
BO/IKOI». CrIocOObI BBIZIEIEHUS 30J10Ta U3 30JI0TOHOCHOM MOPOJbI.

Il u 1 x. Pu3nyueckue U XUMUYECKHE CBOMCTBA (B3aMMOJECHCTBUE C rajJoreHaMu, KHCIOPOIOM,
CEepoii, paCTBOpPaMH KHUCJIOT U 1iesioyeit). AM(OTEPHOCTh OKCHA U THAPOK CHIA IIUHKA.

Pty 15. IIpencraBiieHre o CBOMCTBAX PTYTH U €€ COEAMHEHUSIX.

Jemoncrpanuu. 1. Komrekuus metamnos. 2. Komnexkuuss munepanoB u pyn. 3. Komrekuus
«Amomuaniny. 4. Komekuus «oKenezo u ero criaBsl» 5. B3aumopeiictsre HaTpus ¢ BOJIOU. 6.
OxpammBaHue TJIAMEHHM  COJIIMU  LIENOYHBIX M ILIEJIOYHO3EMEIbHBIX METAJJIOB. 7.
BsaumopeiictBue kaipiug ¢ Bogon. 8. IlnaBiaenue amroMuHus. 9. B3anMoaeiicTBue aroOMUHHUS
co menousto. 10. B3zaumopeiictBue xpoma ¢ coyiiHOM KucloTod 0e3 jocTyma Bosznyxa. 11.
Ocaxnenue rugpokcuaa xpoma(lll) u okucnenue ero mepokcuaoMm Bojpopona. 12. B3zaumubie
IIEepeXoabl XpOMAaTOB U IUXpoMaToB. 13. Pa3noxenue nuxpomara ammoHus. 14. Amomorepmus.
15. Ocaxxnenue ruapokcuaa xene3a(lll) u okucnenne ero Ha Bo3ayxe. 16. Beigenenue cepedpa
W3 €r0 COJIEN JEUCTBUEM MEH.



JlabopaTopHnblie onbIThI. 10. OkpamrBaHie NJIaMEHH COSIUHEHUSIMU IIeT0YHBIX MeTalIoB. 11.
O3HakOMJIEHHE C MUHEpajJaMH M BaXKHEUIIUMHU COCJUHEHMSIMHM ILEJOYHBIX MeTayloB. 12.
CBolicTBa COEIMHEHHMM IIEJOYHBIX MeTawioB. 13, OxpamMBaHHE IUIAMEHH COJIIMU
LIeJIOYHO3eMENbHBIX MeTayioB. 14. CpoiictBa mMarHuss M ero coenuHeHui. 15. CpoiicTBa
coeqnuennii kanpnua. 16.Kectkocts Bompl. 17. B3auMmonelicTBue aTlOMUHUASA C KHCJIOTAMHU U
menoyamu. 18. AMdoTepHbie cBolicTBa ruapokcuaa amoMunaus. 19. Ceoticmea onosa, ceéunya u
ux coeounenuu. 20. CoiictBa cojeit xpoma. 21. CBoiicTBa MapraHiia U €ro CoeauHEHUM. 22.
N3yuenne MmuHepanos xene3a. 23. CBoiicTBa xkeie3a. KauecTBeHHbIE peakliMy Ha HOHBI JKele3a.
[Tonyuenue oxcuma menu(l). 24. CpoiicTBa Menu, ee CIJIaBOB M coeauHeHui. 25. CBolicTBa
IIUHKA U €r0 COSIUHEHUN.

IIpakTnyeckass padora Ne6. [lomyueHne roppkoii com (CEMUBOIHOTO CyIb(aTa MarHus).
IIpakTu4yeckas padora Ne 7. [lonydyeHne antoMOKaINeBbIX KBACIIOB.

IIpakTuyeckass padora Ne8. BrinonHeHHME SKCIEPUMEHTAIbHBIX 3a/1ady MO TeMe «MeTasuisl
TJIABHBIX TOATPYII.

IMpakTnueckas padora Ne9. [TonyyeHue MeIHOroO Kyrmopoca.

IpakTnueckas padora Nel(. [TonydyeHue xese3HOro Kymnopoca.

IIpakTnyeckas padora Ne 11. BelmonHeHNe SKCIIEPUMEHTANIBHBIX 3a1a4d 10 TeMe «Merasibl
1OOOYHBIX TOATPYIID.

KonTpoabnas padora Ne 2 o teme «MeTtabi».

Tema 3. CTpoenne aroma. XuMuueckasi CBsi3b (84)

CtpoenueatoMa Hykmasl. M3otonsl. Tumbsl paanoakTMBHOIO pacmnaja. TepMosiaepHblil
cunres. [loaydueHue HOBBIX 31eMeHTOB. SnepHble peakunu. CTpoeHUE 3JIEKTPOHHBIX 000JI04eK
atomoB. IlpencraBienue o kBaHTOBOH MexaHuke. KBaHTOBble unciia. ATOMHBIE OpOMTAH.
Pangnyc aroma. D1eKTpOOTpUIIATEIBHOCTD.

XU MHUUEeCKasagcsB g3 b. Bunel xumudeckoil cBs3u. KoBajneHTHast CBSI3b U €€
XapaKTEepUCTUKHU (JJIMHA CBSI3U, MOJSIPHOCTh, MOJISIPU3YEMOCTh, KpPaTHOCTh CBsi3u). MonHas
CBA3b. MeTaiumueckasi CBs3b.

CtTpoenwumeTBepa s xT e g Kpucranmmaeckue m amophubie Tena. Tums
KPUCTAUIMYECKUX  PEHIETOK METAJJIOB W HMOHHBIX COENMHEHUU. MexMOoIeKyasapHbIe
B3aUMOJICHCTBUS. BonopoiHas CBs3b.

JdemoncTpaumu. 1. Kpucranmueckue pemerku. 2. Mojaenau MoseKyJ.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX peakuuii (174)
TennoBo#iodpdPpexTXxXuUuMUUYEeCKONpeakKI U DHIOTEPMUUECKHE U
’K30TepMuUeckre peakuuu. 3akoH I'ecca. Tensnora oOpa3oBaHMs BelleCTBA. DHEPrus CBS3M.
ITousitue o0 sHTanbnuu. [loHsTHe 00 SHTponuu. BTopoil 3akOH TEepMOAMHAMUKU. DHEPrus
I'nG6ca n kpuTepun caMonpou3BOJIbHOCTH XUMHUYECKOH pEeaKLINH.
CKOpPOCTBXMMHUYECKHUXPpEAaKIUHUHU ee 3aBUCUMOCTb OT IPUPOJBI PEArUPYIOIINAX
BEIIECTB, KOHIIGHTPAallUM pEarcHTOB, TEMIIEPATYphl, HAIUYMUSA KaTalIA3aTopa, IUIOUIAJH
IIOBEPXHOCTH pearupyrommx BelecTB. 3akoH JeictByromux Mmacc. Ilpasuno Bant-I'odda.
[TonsTe 00 SHEpruM akTUBALMU U 00 PHEPreTHUecKoM Mnpoduie peakuuu. ['OMOreHHbld U
rereporeHHbli kartauu3. [Ilpumepbl KaTaJUTHUECKUX IIPOLECCOB B TEXHUKE U B IKUBBIX
oprannzmax. @epMeHTbI Kak OMOJIOrHYeCKHE KaTalu3aToOphbI.

O6paTtumMbiepeacknuu Xumuueckoe pasHoecue. [lpunnun Jle Hlarense. KoncranTa
paBHOBecusa. PaBHoBecue B pactBopax. Koncrantsl nucconmanmu. Pacuer pH pactBopos
CHJIBHBIX KUCJIOT U 11ei04el. /Ipouszeedenue pacmeopumocmu.
PanakxTtuBHOCTHUMETaNIo0 B. [IoHATHE O CTAHAAPTHOM 3JIEKTPOJHOM IOTEHLUATE U
AIEKTPOJBMKYILEH CUile peakunu. XUMHUYECKHUE MCTOYHUKU TOKA: TaJIbBAHUUYECKUE IEMEHTHI,
AKKyMYJISITOpPBl M TOIUIMBHBIE 3JEMEHTBHL. OJJIEKTPOJIM3 pACIIABOB M BOJHBIX PacTBOPOB
JIIEKTPOIIUTOB. 3aKOHbL 31EKMPOIU3A.



JdemoHcTpanum. 1. DK30TepMHUECKHE U SHIOTEPMUUECKUE XUMUYECKUE peakluu. 2. Tensosbie
SIBJICHUS IIPY PACTBOPEHUM CEPHOW KHUCJIOTHI U aMMHUA4YHOU CEJIUTPBL. 3. 3aBUCUMOCTb CKOPOCTH
peakiuy OT MPUPOABI BELIECTB Ha MpHUMEpPE B3aUMOACHCTBHS PAacTBOPOB pa3IUYHBIX KHCIOT
OJJMHAKOBOW KOHIIEHTPALIMU C OAMHAKOBBIMU KyCOYKaMH (TpaHyJiaMH) IMHKA M OJAMHAKOBBIX
KYCOYKOB pa3HBbIX METajjoB (MarHus, IUHKA, jKejie3a) C PAacTBOPOM COJISTHOW KHUCIIOTHI. 4.
B3anMoeiicTBHE pacTBOPOB CEPHOM KHUCJIOTHI C PACTBOPAMH THOCYJIb(aTa HATPUS Pa3IMIHOM
KOHIIEHTpalluM M TeMiepaTypbl. 5. Pa3noxkeHue nepokcujga BOAOpPOAa C  IOMOIIBIO
HEOPraHUYECKUX KaTaJu3aTOPOB U MPUPOAHBIX OOBEKTOB, COAEpKAIINX KaTanasy.
JlabopaTopHbie onbIThbl. DaKTOPHI, BAMSAIONIME HAa B3aUMOJACHCTBHE METala ¢ PacTBOpamMu
kucioT. CMeleHne XUMHUYECKOro PaBHOBECHS NMPH YBEIWYEHUH KOHIIEHTpAIlMM PEarceHTOB U
nmpoaykToB.26. KaTanmutuueckoe pa3inoxeHue NepoKCH1a BOAOPOaa

IIpakTuyeckas padora Nel2. CKopocTh XMMHUYECKOM peakuy.

IIpakTuyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoasnas padora Ne3. TeopeTrueckre OCHOBbI XUMHH.

Tema 5. Xumnueckast rexnosiorus (74)

OCHOBHB ENpPUHUUNBIXUMUUYECKOUTEeXHONOTHUH. [IpouszBogcTBOCED
HOMW KH CJOTBbI KOHTAKTHBIM Cr1IOcOO0M. XuMu3Mm mporuecca. Colpbe 1Jis MPOU3BOACTBA CEP -
HOM KHCIOTHL. TexHolornyeckas cxema rnpouecca, npouecchl U anmnaparsl.
[lpousBoacTBOaMMUakK a. XuMu3M nporecca. OnpeaencHue ONTUMAIbHBIX yCIOBUN
npoBeJieHUsl peakuuu. [IpuHInI HUPKYISIUY U €ro pean3alus B TEXHOJIOTMUECKON CXeMeE.
Metannypru s YepHas metaiutyprus. JlJomeHHbIH nporiecc (Chipbe, YCTPOUCTBO JOMEHHOM
Me4yu, XuMU3M mpoiiecca). [[pou3BoiCcTBO cTany B KHCIOPOJHOM KOHBEPTEPE U B IJIEKTPOIIEUAX.
OpranuueckuiicuHTe3. Cunmesvl Ha ochoge cunmes-eaza. I[pou3BoICTBO METaHOA.
Dkonorus u npodiieMa 0XpaHbl OKPYKAIOIIEN Cpezbl. 3esieHast XUMUS.

demoncTpanun. 1. Coipbe [J1s MPOU3BOACTBA CEPHOU KUCIOTHL. 2. Moaenb KUIAIIETro CJos.
3.Kene3nas pyna. 4. O6pasiisl CIIJIaBOB XKeme3a.

Tema 6. Xumust B 0bITY U Ha ciay:x0e o0mecTBa (9u)

Xumus nun. JKupbl, 6enky, yrieBoabl, BUTaMUHbL. [IuieBbie 100aBKH, MX KiaccuuKarius.
3ampelnieHHble M pa3pelleHHble nuieBble n00aBku. JlekapcTBeHHble cpenctBa. Kpacku wu
nurMeHTsl. [IpuHIMNBI OKpalmBaHus TkaHel. XuMus B crpoutenscTse. Llement, 6eTon. Ctekio
n Kepamuka. TpaaulMOHHBIE U COBPEMEHHbIE KepaMUYecKue MaTepuasbl. CBepXIpoBoAsIIas
kepamuka. beiToBas xumus. OtOenuBaronye cpenctBa. XUMHUS B CEIBCKOM  XO3SHCTBE.
Wucektuiuapl u nectuuuisl. CpexacrBa 3amuThl pacreHuil. Pememnentsl. OcoGeHHOCTH
COBPEMEHHOM HayKu. MeTo[oj0rus HaydHOro uccienoBanus. [Ilpogeccus  xumuxa.
Mamemamuueckas xumus.

[Touck xumunueckoi uapopmanuu. Paboma c bazamu 0anHbvix.

Jdemonctpanmu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneil. 3. OrGenuBanue TkaHel. 4.
Kepamuueckue matepuaiel. 5. LiBetnbie crekna. 6. Komnekuus «TommmBo u €ro BUIbI».
JlabopaTtopHbie onbITbl. 27. 3HAKOMCTBO C MOIOIIMMHU CpPEACTBAMU. 3HAKOMCTBO C
orOenuBarommMu cpeactBamu. 28. Kien. 29. 3HakOMCTBO ¢ MUHEPaJIbHBIMU YJIO0OPEHUSIMH H
HU3Yy4YEHUE UX CBOWCTB.

KonTtpouabHas padora Ne 4. ITorosast KOHTposbHast padora.



Y4eOHO-TEeMATHYECKUH TUIAH
10 knacc (3 4 B Hepesnto, Beero 102 4, u3 HuUX 3 y—pe3epBHOE BpeMA)

\B mom uucne

\Homep Konuuecmeo
Tema
memaol qyacoe npakmuu4eckKue KOHmpOJibHble
paoombul paoomul
1 [ToBTOpeHue u yriryoieHue 3HaHUI 18 1 1
OCHOBHBI€ MTOHSTUS OPraHUYECKOU
2 XUMHUHU 13 - -
3 YrieBonopozsl 25 2 1
Kucnopoaconepxamme
4 OpPraHUYECKHUE COCIUHEHUS 19 5 1
A30T- U cepocoaepKaliue
5 COEINHEHHNS 6 1 -
6 Bbronorndeckn akTHBHEIE BEIleCTBA 14 - 1
7 BricokomosnekysipHble COSIMHEHUS 4 5 )
Pe3epBHOE Bpems 3 } }
HUTOI'O: 102 11 4




Y4yeOHO-TEeMATHYCCKHN TIIAH
11 kaacc (3 4 B Heneno, Becero 102 v)

\B mom uucne

Homep Konuuecmeo
Tema
memal uacoe npakmuu4eckKue KOHmpOJibHble
paoombul paoomul
1 Hemeranbl 31 5 1
5 Merasibl 30 6 1
3 Ctpoenue aroma. XuMnyeckas o
CBSI3b
OcHOBHBIE 3AKOHOMEPHOCTH
4 NPOTEKAHUS XHMUYECKHX peakuui | 17 2 1
5 XuMH4ecKasi TeXHOJIOTHA 7 i )
Xumus B ObITY M Ha Cayxk0e
6 oomectBa (114) 9 - 1
UTOTO: 102 13 4




COI''TACOBAHO COI''TACOBAHO

IIporokon 3acenanus 3amecTuTenb qupekropa no YBP
METOJIMYECKOr0 00 bEANHEHUS JL.H. T'aBpum
YUHTENEH €CTECTBEHHOHAYYHOI O 2019 rona
nukiaa MBOY COIII Ne 2
oT 2019 roga Ne 1
O.A.CotHuk

HNudopmanus o BbInoJHeHNU padoyeii nmporpammbl 10 kiace

KosmuecTBo Breinojanenue OrcraBanue | IIpuunna
4acoB OTCTABAHUSA
NOIJIAHY
YeTBepTh
| 2 3 4

HNudopmanus o BeINOJTHEeHHH padoyeii nporpammal 11 kiaace

KosmuecTBo BoinosiHeHHe OrcraBanne | IIppynna
4acoB OTCTABAHUS
NoILIaHy
YetBEepTh

I 2 3 4




	РАБОЧАЯ  ПРОГРАММА

