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1.I1l1anupyeMbie pe3yabTAThbl 0CBOCHHUS VUEOHOI0 npeaMeTa « X MMHU)
(10 -11 kaaccenl)

JleaTenbHOCTh yuuTeNlsi B O0OYYCHUH XMMHHU B CpeHeH (TIOJHOM) MIKOJie HampaBiieHa Ha JOCTHKCHHE
00y4aroIUMHUCS CICTYIOIUX JUYHOCIMHBIX Pe3YIbMamos:

1. B yemnocmmuo-opuenmayuonHoiu cgepe — UYYyBCTBO TOPJOCTH 32 POCCHHCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIICHUE K TPYAY, IEeJIeyCTPEMIICHHOCTb;

2. B mpyoosoil c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIIEH 00pa3oBaTeNbHON U
poeCCUOHATILHON TPACKTOPHH;

3. B no3HasamenvHOU {KOSHUMUBHOU, UHMENLIEKMYAIbHOU) chepe — yMEHHUE YIPABISTH CBOCH
MO03HABATEIBHOM JEATEITLHOCTBIO.

Memanpeomemuvimu pe3yibmamamu SBISIOTCS:

1. ucnonp3oBaHWE YMECHHH ¥ HABBIKOB DAa3JIMYHBIX BHJIOB II03HABATEIBHON JIEATEIHLHOCTH,
MPUMEHCHHH  OCHOBHBIX  METOJOB  TO3HAHUS  (CHCTEMHO-WH()OPMAIMOHHBIA  aHaJW3,
MOJICTTUPOBAHUE) JIUIsl H3YUCHHUS PA3IIUIHBIX CTOPOH OKPYKAIOIIEH NeHCTBUTEIHPHOCTH;

2. WCIIONH30BAHNE OCHOBHBIX MHTEIUICKTYAILHBIX OIepaluii: (OpMyIUpPOBaHHUE TUIIOTE3, aHAIIU3 U
CHUHTE3, CpaBHEHHE, O000OIeHUe, CHUCTEMAaTH3alus, BBIABICHUEC PUYNHHO-CIICACTBCHHBIX
CBsI3€H, MOMCK aHAJIOTOB;

3. yMEHHE reHepUupOBaTh UICH U ONIPEICIIATH CPEICTBA, HEOOXOAMMBIC ISl MX Pean3alluy;

4. yMeHHE ONpENelNsTh LU U 3aJadd JIeSTeIbHOCTH, BBIOUPATh: CPEJICTBA peallu3allu LeId U
MPUMEHSTh UX Ha TPAKTHKE;

5. HCIONB30BaHWE PA3IMYHBIX HWCTOYHUKOB IS TOJMYYCHHS XUMHYECKOW WH(GOpMAIUH,
MMOHMMAHUE 3aBUCUMOCTH COjepX)aHus W (OopMbl MpeacTaBieHUs HWHOOPMANHUHA OT IeJeH
KOMMYHHKAITUH U ajpecaTa.

B obGnactu npeomemmnuvix pesynromamoe w3ydeHuE XUMHH TPEAOCTABISET YYCHHKY BO3MOXXKHOCTH Ha
CTYIIEHU CpeAHero (IIOJIHOTO) 0011ero o0pa3oBaHus HAYYUThCA Ha 0a30BOM YpOBHE:

1) B nosnasamenvrou chepe:

a) aBaTh OINPEICICHUS N3yUCHHBIM MTOHSATHSIM;

0) omuCHIBaTH JIEMOHCTPAIMOHHBIE U CAMOCTOSITENIbHO MPOBENCHHBIE YKCIIEPUMEHTHI, UCIIONb3Ys IS

ATOrO €CTECTBEHHBIN (PYyCCKHUI, POJIHOM) A3BIK U S3bIK XUMHH;

B) OOBSACHATH CTPOEHME M CBOICTBAa H3YYEHHBIX KJIACCOB HEOPraHMYECKMX M OpPraHMYECKHUX
COECIMHEHHH;

I') KJIJacCCU(UIMPOBATh N3yUYE€HHbIE OOBEKTHI U SABJICHUS;

1) HaONIoAaTh JEMOHCTPUPYEMBIE U CAMOCTOSITENIBHO MPOBOAMMBIE OIBITHI, XMMHUECKHE PEaKIuu,
IpOTEKaroIlue B IPUPOJIE U B OBITY;

€) UCCIIeZIOBAaTh CBOMCTBA HEOPraHWYECKUX M OPTaHMYECKUX BEIIECTB, ONPEENATh UX MIPUHAIEKHOCTh
K OCHOBHBIM KJIaCCaM COEIMHEHUM;

k) 0000mmaTh 3HaHUSA U Je’aTh OOOCHOBaHHbBIE BBIBOJBI O 3aKOHOMEPHOCTSX H3MEHEHHs CBOMCTB
BELIECTB;

3) CTPYKTYpUpPOBaTh yueOHYI0 HH(pOpMaIHIO;

1) UHTEPIPETUPOBaTh HMHPOPMAIINIO, TOJYYEHHYI0 U3 APYTUX HCTOYHHKOB, OLEHHUBATh €€ Hay4yHYIO
JOCTOBEPHOCTb;

K) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIfii, MPOrHO3UPOBaTh BO3ZMOKHOCTh MX
IIPOTEKAaHNS HA OCHOBE 3HAHUI O CTPOEHUH BEIECTBA U 3aKOHOB TEPMOJUHAMUKU;

J) OOBSCHATH CTPOEHHE aTOMOB JJIEMEHTOB 1—4-ro MepHOJOB C HCHOJIB30BAHHUEM 3JIEKTPOHHBIX
KOH(UTrypaiuii aToMOB;



M) MOJEIUPOBATH CTPOCHHE MPOCTEHUIINX MOJEKYJl HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB,
KpHUCTAJJIOB;
H) NMPOBOJIUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHHSIM;
0) XapaKTepU30BaTh U3yYEHHbBIE TEOPUH;
1) CAMOCTOSTENILHO JOOBIBaTH HOBOE ISl CE0sl XUMUYECKOE 3HAHUE, UCTIONb3Ys JJIS 3TOTO JOCTYITHBIC
HCTOYHUKU HH(POpMaLINY;

2. B YEHHOCMHO-OPUEHMAUUOHHOU chepe — TPOTHOZUPOBATh, AHAIM3UPOBATh U OLIEHHUBATH

MOCIIECACTBHS JJIsi OKPYXKAIOLIEH cpelibl OBITOBOI M MPOU3BOJCTBEHHON JEATEIILHOCTH YeI0BeKa,
CBSI3aHHOM C 1MepepabOTKOM BEIECTB;
3. B mpyoosoti cghepe — CaMOCTOSTENIBHO INIAHUPOBATh U MPOBOAUTh XUMHUYECKUN IKCIIEPUMEHT,

coburoast mpaBuiia 0e30macHoi paboThI ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;
4. B cohepe gusuueckoll Kyibmypbi — OKa3bIBaTh MEPBYIO IIOMOIIb NP OTPABICHUSAX, 0XKOTaxX H
APYTUX TpaBMax, CBSI3aHHBIX C BELICCTBAMH U JTa00PATOPHBIM 000PYIOBAHUEM.

Ilpeomemnvimu pe3ynomamamu WM3y4eHUss XUMUU Ha 0a30BOM ypOBHE Ha CTYNEHH CpPEIHEro
o01miero 00pazoBaHUs SIBIAIOTCS CIACAYIOIINE PE3yIbTaThl.

B no3naBarenbHoill chepe:

1. 3wanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BOKHEWIIMX TEOPHUIl Kypca OpraHUYeCcKOW H
001IeH XUMUU;

2. ymenue HaOIONATh, OINHUCHIBaTh, (HUKCUPOBATH pE3YIBTAaTbl M JeNaTb BBIBOABI Ha OCHOBE
JEMOHCTPALIMOHHBIX M CaMOCTOATENIbHO IPOBEAEHHBIX HKCIEPUMEHTOB, HCHOJIb3Ys I 3TOTO
POIHOM (pyCcCKUIl MM MHOM) SI3BIK U SI3BIK XUMUU;

3. ymeHue KiaccU(PUIMPOBATH XMMHYECKHE OHIIEMEHTHI, MPOCTHIE BEIIECTBA, HEOPraHUYECKHE U
OpraHUYEeCKHUE COCAMHEHUS, XUMUYECKUE MTPOLIECCHI;

4.  ymeHue XapaKTepu3oBaTh OOIIME CBOWCTBA, MOIYYEHHE M MPUMEHEHHE  M3YYCHHBIX KIIACCHI
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB U UX BAKHEUILINX PEICTABUTEIICH;

5. onucviéamb KOHKPETHbIE XHMHUYECKHE PEAKIUH, YCIOBUS HUX IMPOBEACHUS U YIpaBlICHUS
XUMHUYECKUMHU IPOLECCAMY;

6. ymenue  TPOBOIUTH  CAMOCTOSTEIBHBIH  XUMHUYECKHH  OKCIEpUMEHT W HaOmoaarh
JI€MOHCTPAIIMOHHBIA IKCTIEPUMEHT, (PUKCUPOBATh Pe3yAbTaThl U JIeJaTh BHIBOABI U 3aKIIOYCHHS IO
pe3yabpTraram;

7.  npocHo3uposamb CBOWCTBA HEM3YUEHHBIX BEUIECTB IO AHAIOTUU CO CBOWCTBAMH W3YYEHHBIX Ha
OCHOBE 3HAaHUs XUMHUYECKUX 3aKOHOMEPHOCTEM;

8. ompedensmv WCTOYHWKMA XHMHYECKOW WHQPOpPMAIMH, TMONy4aTh €€, TPOBOAUTH AaHAJM3,
M3rOTaBINBaTh HH(OPMAIIMOHHBIN MPOAYKT U MPEACTABIATH €r0;

9. ymemw nonvzosamvcsi 00S3aTENBHBIMUA CIPABOYHBIMH Marepuaiamu: llepuoamueckoit cucteMoin

xumudeckux saemeHToB JI. VI. MenneneeBa, Tabnuiel pacTBOPUMOCTH, IIEKTPOXUMUUYECKUM PSIOM

HaIpsSKEHUH METAIIJIOB, PSAOM 3JIEKTPOOTPULIATEIBHOCTH — ISl XapaKTEPUCTUKU CTPOEHHUS, COCTaBa U

CBOIMCTB aTOMOB XMMHUECKHX 311eMeHTOB |—IV mepromoB u 0O6pa3oBaHHBIX UMH MPOCTHIX M CIOKHBIX

BEIIECTB;

10. ycmaHoenenue 3aBUCUIMOCTH CBOWCTB M NMPUMEHEHHUS BaKHEUIINX OPraHUYECKUX COCTUHEHUI OT

UX XMMHUYECKOTO CTPOEHHS], B TOM YHCJIE U 0OYCIOBIEHHBIX XapaKTepOM 3TOTO CTPOEHUs (IpeaebHbIM

WJTU HENPEIeTbHBIM) U HaTnYueM (QyHKITMOHATIBHBIX TPYIII;

11. mooenuposarnue MoeKysl HEOPTAaHUUECKUX U OPTAHUUECKUX BEIIECTB;
12. nonumanue XMUMHYECKON KapTHHBI MHpa KaKk HEOTHEMJIEMON YacTH IEIIOCTHON HAayYHOW KapTHHBI

MHpa.



B unenHocTHo-opueHTAUMOHHOH cdepe — QopmMupoBaHUe COOCTBEHHOW IO3UIIMM TIPU OIICHKE
MOCJIEACTBUN Il OKPYKAlOLIEW Cpenbl JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C MPOU3BOICTBOM M
nepepadboTKON XUMHUECKHUX TPOIYKTOB;

B TpynoBoii cdepe — nposedeHue XUMUYECKOTO OKCIEPUMEHTA; pa3eumiue HABBIKOB y4eOHOMH,
MIPOEKTHO-UCCIIEOBATEIbCKOM U TBOPYECKOW JEATENbHOCTU MPHU BBINOJHEHUU WHIWBHUAYaJIbHOTO
MIPOEKTa [0 XUMUHU;

B cdepe 310poBoro odpasa Ku3HU — cobm00eHue paBuil 0€301acHOro0 OOpalIeHHs ¢ BEIESCTBAMH,
MarepuaiaMy; OKa3aHUE IEpPBOM MOMOIIM MPH OTPABICHMSIX, OKOTax M TpaBMax, IMOJYYEHHBIX B
pe3yibrare HapyILICeHHUsS IPaBWJ TEXHUKU O€30MacHOCTH MpHU paboTe ¢ BEUIECTBAMHU U JIaOOPaTOPHBIM

00opyI0BaHUEM.

BLI]IyCKHI/IK HA 0230BOM YPOBHE HAY4YIHUTCHA

BBIHyCKHI/IK HA 0230BOM YPOBHE mOoJy4YuT
BO3MOKHOCTb HAYIUTHLCH

—  packpbIBaThb Ha MpPUMEpPax pOJib XUMHUHU B
(GbopMUPOBaHUM COBPEMEHHOW HAYYHOW KapTHUHBI
MHUpa U B IPAKTUUYECKON JACSITEIbHOCTH YEIIOBEKA;
npuMepax

JIPYTHMH

- JACMOHCTPUPOBATDH Ha

B3aUMOCBSI3b MEXAY XHUMHUEH U
€CTECTBEHHBIMHU HAyKaMH;
—  packpbiBaTb Ha MpHUMEpaX IOJOKECHUS
TEOpUn XuMHuuyeckoro crpoenus A.M. bytieposa;
—  IIOHUMAaTh bu3HIeCKUi
Ilepuonuueckoro 3akona J[.M. MennaeneeBa u Ha

€ro OCHOBE OOBSICHATH 3aBUCHUMOCTh CBOWCTB

CMBICJI

XUMHUYECKHX 3JIEMEHTOB U OOpa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

— OOBACHATH  NPHUYUHBI  MHOTO00pa3us
BEIIECTB HA OCHOBE OOIIUX IMPEJCTaBICHUH 00 HX
COCTaBE€ U CTPOCHUY;

— IpPUMEHATH NPaBWJIA CUCTEMATHYECKON
MEXIYHapOAHOH HOMEHKJIATyphl KakK CpeICTBa
pasnuyeHus M UJCHTU(UKAIUK BEIIECTB MO MX
COCTaBY U CTPOEHUIO;

—  COCTaBIISITh MOJIEKYJISIPHBIE u
CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BELIECTB
Kak HocuTened uHGPOpMalUMu O CTPOEHUU
BEIIECTBA, €r0 CBOWCTBAX W IMPHHAJJIEKHOCTH K
OIIpEEIIEHHOMY KJIacCy COSUHEHMI;

—  XapakTepu30BaTb OPraHMYECKUE BELIECTBA
II0  COCTaBy, CTPOCHMIO M  CBONCTBaM,
yCTaHaBIMBaTh IPUUYMHHO-CIIECTBEHHBIE CBS3HU
MEX/y TaHHBIMH XapaKTEpUCTUKAaMHU BELIECTBA,

—  TPUBOJUTH

IIPHUMEPEI XUMHUYECKUX

peaKkuuii, paCKpPhIBAIOIINX XapaKTEPHbIE CBOMCTBA

TUNAYHBIX MpeJICTaBUTEIeH KJIaCCOB
OpPTaHHYECKUX BEILIECTB C LETBIO 150:¢
UACHTUDHUKAITIH U o0BbsIcCHeHUs  obiacTtu

MMPUMCHCHUS

—  WUIIOCTPUPOBATH npuMepax
CTaHOBJICHUE U SBOJIIOIMIO OPTaHUYECKON XUMUU
KaK HayKd Ha pa3jIMYHbIX UCTOPUYECKHX ITarax
€e pa3BUTHUS,

Ha

- HCIIOJBb30BATh MCTOABI HAay4YHOI'O
IMMO3HaHHWA IPHU BBIIIOJIHCHUHN IIPOCKTOB U y‘I€6HO-

HCCIICOOBATCIIbCKUX 3a/jayd 110 U3YYCHHIO CBOI\/JICTB,

Croco0OB  TOJYYEHHUS W PaclO3HABaHUS
OpPraHUYeCKUX BEILECTB;

— OOBACHATHL  MPUPOAY H CIOCOOBI
00pa30BaHUsl XUMHUYCCKOW CBS3U: KOBAICHTHOMN
(monspHOH, HETOJISIPHOK ), HMOHHOM,
METAJUINYECKON, BOJOPOJHOM — €  LEIbIO
OTIpe/IeNICHUs] XUMHYECKON aKTUBHOCTH BEIIECTB;

—  yCTaHaBIIMBaTh  TCHETUYECKYIO  CBS3b
MEXIy KJIaccaMd OPTaHWYECKUX BEIIECTB IS
000CHOBaHHS MPHUHIMIHUATILHOW BO3MOXHOCTH
MOJTyYeHUs OpraHUYeCKHUX COCTMHEHHIA
3aJJaHHOTO COCTaBa U CTPOCHHUS;

— yCTaHaBIMBaTh  B3aUMOCBSI3U  MEXKAY

dakTaMu U TEOpHeW, NMPUUYMHON U CIEACTBHEM

Ipy  aHaJW3e  NOpPOOJIEMHBIX  CUTyallMd U

000CHOBaHUM MPUHUMAEMBIX PEIICHUN Ha OCHOBE
XAMHWYECKUX 3HAHUU.




—  TPOTHO3UPOBATH BO3MOKHOCTh
MPOTEKAaHUS XHUMHMUYECKUX pPEaKIUHd Ha OCHOBE
3HAHUM O THUIIAX XUMUYECKOW CBSI3U B MOJIEKYJIaX
pEareHTOB M UX PEAKIIMOHHOU CITIOCOOHOCTH;

— HCIOJB30BAaTh  3HAHUI O  COCTaBe,
CTPOCHUHU M XMMHUUYECKHUX CBOMCTBAX BEILECTB JJIs
0e30IacHOTO  NMPUMEHEHHMsI B  MPAKTHYCCKOM
JIeSITEILHOCTH;

— TOPUBOJIUTH MNPUMEPHI  MPAKTUYECKOTO
WCIIOJIb30BAaHUS MPOIYKTOB TiepepaboTku HehTH
U TPUPOJHOTO Ta3a, BBICOKOMOJEKYISPHBIX
COCAMHEHHMH  (TMOJMATUIICHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOI'O BOJIOKHA);

—  TPOBOAMUTH ONbBITHl IO PACMO3HABAHUIO
OpPraHMYeCKUX BEILECTB: TJIMIEPUHA, YKCYCHOH
KHUCJIOTBI, HENPEACNIbHBIX JKUPOB, TJIFOKO3bI,
KpaxMajga, OCJIKOB — B COCTaBe MHIIEBBIX
MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

— BIaNeTh  NpaBWIAMH W IpUEMaMH
Oe3ormacHoi paboThI C XUMUYICCKUMHU
BEILIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHHEM;

—  YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON PEaKIuu U CMEILCHUSI XUMHUYECKOTO
paBHOBECHsI OT Pa3IUYHBIX (PAKTOPOB C IIEIBIO
OTpeIeIICHUS OIITUMAJILHBIX YCIIOBUI
MPOTEKaHUS XUMUYECKHUX MPOIIECCOB;

—  TNPUBOJUTH MPUMEPHI THAPOIN3A COJIEH B
MOBCETHEBHOM KM3HH YCJIOBEKA,

— TPUBOJIUTH  TPHUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  pEakuuii B  MPHUPOJE,

MMPONU3BOJACTBCHHBIX nmponeccax u
KU3HCACATCIIBHOCTH OPIraHU3MOB;,
- MMPpUBOAUTH IIPUMCEPBI XUMHUYCCKUX

peakiMii, pPacKpBIBAIOIIMX OOIIKME XHUMHUYECKUE
CBOMCTBA TMpPOCTHIX BEUIECTB — METAJIOB H
HEMETaIOB;

— TpOBOAMTH pacyeTbl Ha HaXO0XKJIEHUE
MOJICKYJISIPHOM ~ ()OpMyJBl  yIJIEBOAOPOAA IO
IIPOJYKTaM CrOpaHHsl U IO €ro OTHOCUTEJIBHOMN
IUDIOTHOCTH M MAacCOBBIM JIOJIIM  DJIEMEHTOB,
BXOJAIIMUX B €r0 COCTaB;

—  BIIAJCTh IpaBWJIaMU 0e301acHOro
oOpallleHus ¢ eIKUMH, TOPIOYUMHU U TOKCHYHBIMU
BELIECTBaMHU, CPEICTBAMU OBITOBOW XHUMHH;

—  OCYHIECTBIIATH MTOMCK XUMHYECKON
nH(poOpMalUK MO Ha3BaHUSAM, UJIEHTHU(PUKATOpPaAM,
CTPYKTYpPHBIM (hopMysiaM BEIIeCTB;

—  KPUTHYECKH OLICHUBATh "




MHTEPIPETHUPOBATh XUMHUECKYIO HH(OpMAIUIO,
COAEpKALylOCs B COOOIIEHMUAX  CPEACTB
MaccoBoil uHQopmauuu, pecypcax HurepHera,
Hay4HO-IIOIYJIIPHBIX CTaTbAX C TOYKU 3pEHUs
€CTECTBEHHO-HAyYHON KOPPEKTHOCTU B LEIAX
BBISIBJIICHUS OLIMOOYHBIX CYXIACHHUU u
(bopMHpoBaHUs COOCTBEHHON NMO3ULINY;

—  TNPEACTaBIATH IIYTHU PELICHUs IN100aIbHbIX
npobseM, CTOSINMX HepeA  YeJOBEYECTBOM:
JKOJIOTUYECKHUX, JHEPreTUYECKMX, CBIPbEBBIX, U

POJIb XMMHHU B PEILIEHUU 3TUX IPOOIIEM.

2.Conepxkanue V4eOHOT0 mMpeaMeTa « XMMHUI»

10 kJjacce

BBenenue (1 u)

[Ipenmer opranudeckoir xumuu. CpaBHEHHE OPraHUYECKUX COEIMHEHUN C HEOPraHMYECKHUMHU.
IIpuponHble, HCKYCCTBEHHBIE U CUHTETUYECKUE COCAMHEHHUS.

Tema 1. Teopusi crpoeHusi OpraHudecKux coequHeHui (2 u)

BanentHocTh. XMMHMUECKOE CTPOEHUE KaK INOPSANOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHHS TEOPUM XMMHMUYECKOTO CTPOEHUS OpPraHUYECKHX COEIMHEHUHN.
[loHsiTHE O TOMOJIOTMM M TOMOJIOTaX, M30MEpPUM U H30Mepax. XUMHUYECKHEe (POpMyJbl U MOJAEIU
MOJIEKYJI B OPraHUYECKON XUMUU.

JdemMoHcTpanuu. Mojienu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHHM.

Tema 2. YriieBogopoabl U UX NPHUPOJIHbIE HCTOYHUKH (8 u)

[Ipuponnbiii ra3. Ankanel. [lpupoanbiii ra3 kak TomIMBO. ['oMosornyeckuil psj, H3OMEpUs U
HOMEHKJIaTypa aJKaHOB. XMMUYECKHE CBOMCTBA @JIKAHOB (Ha IpHUMEpe MeTaHa U 3TaHa): TOpEHHe,
3aMEIleHNE, Pa3IOKEHUE U IeruapupoBanre. [IpuMenenne ankaHoB Ha OCHOBE CBOMCTB.

AJnkeHbl. DTUJIEH, €ro MoyyeHHe (IernJpupoBaHUeM dTaHa U JIeTupaTalyeit 3TaHoa).

XHWMHYECKHE CBOWCTBA JITWJIEHA: TOPEHUE, KAa4E€CTBEHHBIE DPEAKLUH, TUApaTalus, MOJIMMEpPH3aLus.
[TonusTHiieH, ero cBolcTBA U MpUMEHEHHE. [I[puMeHeHne sTuieHa Ha OCHOBE CBOMCTB.

Anxaauensl U kayuyku. [loHstue o0 ankanumeHax Kak YIJeBOAOpOAax C JIBYMSI JIBOMHBIMHM CBS3SIMU.
Xumundeckue cBoiicTBa OyraaueHna-1,3 u uzonpena: odecuBedrBaHie OPOMHOM BOJABI U MOJUMEPU3ALIHS
B Kayuyku. Pe3una.

A 71 K ¥ H bl. ALIETUJIEH, €r0 MOJIyYeHHE MUPOJIU30M MeTaHa U KapOUIHBIM CIIOCOOOM. XUMHUECKUE
CBOWCTBa alleTWJIEHAa: ropeHue, oOeclBeYnBaHUE OPOMHOI BOJbI, MPUCOEAMHEHHE XJIOPOBOJAOPOAA U
ruznpatanys. [IpumeHenne aneTuiieHa Ha OCHOBE CBOMCTB.

b e 1 3 0 5. [lonydyenue OeH3o0sa U3 rekcaHa W aleTuieHa. XUMUYECKHe CBOMCTBa OeH30Ia: TopeHue,
rajJloreHupoBaHue, HUTpoBaHue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepadborka Hedptu. Heprenponyktel. beH3uH u noHstrue 06 OKTaHOBOM YHCIIE.
Jemoncrpanun. ['openue aneruneHa. OTHOLIEHME JTHUJIEHA, aleTW/IeHAa U O€H30Ja K pacTBOPY
nepmanranata kanus. IlogydeHue sTuneHa peakiuei neruapaTaliy 3TaHoJa, aleTHIeHa KapOUIHbIM
cnocoboM. PaznoxxeHue Kkaydyka IIpH HarpeBaHUM, MCIIBITAHUE TPOJYKTOB pa3oXKeHUs Ha
HenpeaenbHocTh. Komekiust 06pa3ioB HehTH U HEPTENPOTYKTOB.

JlabopaTopubie omnbiThl. 1. OmnpenencHue »3IIEMEHTHOIO COCTAaBa OPraHUYECKUX COEIUHEHMM.
2.U3roroBiienue Mojeneld MOJEKyl yrieBoaopoaoB. 3. OOHapyXeHHe HelpeleNbHbIX COeAMHEHHH B



xKugkux Herenpoaykrax. 4. [lomydenue m cBoiicTBa amneruieHa. 5. O3HaKOMJIEHHE C KOJUICKIIUEH
«HedTp 1 poayKTHI €€ mepepaboTKm».

Konmponvnasa paooma Nel no meme: «Yzneeo0opoovi»

Tema 3. Kucaopoacoaep:xkamme opraHu4eckue COeJMHEHHs] U UX NPHUPOAHbIe UCTOYHHUKH (10 u)
EnnHCTBO XMMUYECKON OpraHr3aliy )KUBbIX OPraHu3MOB. XUMUYECKUI COCTaB KUBBIX OPTaHU3MOB.

C n u p 1 bl [lonydyenue sTaHona OpOKEHHEM IIIIOKO3bI M TUApaTanueil sTuineHa. ['uapoKcuibHas
rpynna kak ¢yHkiuoHnanbHas. [IpeacrapneHue o BOAOPOAHON CBSA3H. XMMUYECKHE CBOWCTBA ATAHOJA:
ropeHue, B3aWMOJEWCTBHE C HaTpuUeM, OOpa3OBaHHE MPOCTHIX U CIOXKHBIX 3(UPOB, OKHUCIEHUE B
anpaerun. IlpumeneHue dTaHONa Ha OCHOBE CBOWCTB. AJKOIOJM3M, €ro IIOCIEICTBHS U
peaynpexaCHHE.

[lonsTe 0 mpenenbHBIX MHOTOATOMHBIX CHUpTax. [JMIEpUH Kak IpeICTaBUTENIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHbIE clIUPThI. [IpruMeHenue rivuepuHa.

@ e H o 1. [lonyyenne penona KOKCOBaHHEM KaMEHHOTO YIiisi. B3anMHoOe BIUsSHIE aTOMOB B MOJICKYJIe
(deHoma: B3aMMOJCHCTBUE C TUAPOKCHUIOM HATpHUs M a30THOM kucnoroil. [IpumeHeHuwe ¢eHona Ha
OCHOBE CBOWCTB.

A np paperu bl [lonydeHue anbpierufioB OKMCICHHEM COOTBETCTBYIOLIUX CIMPTOB. XUMUYECKHUE
CBOMCTBAa aNbJErHJOB: OKHUCIEHHE B COOTBETCTBYIOLIYKD KHCIOTY M BOCCTAHOBJIEHHE B
COOTBETCTBYIOIIUH cupT. [IpuMenenue ¢popmanbaeruia u ameraibAeruaa Ha OCHOBE CBOMCTB.
KapO6ounoBbs ekuciaort bl [lonydeHne kapOOHOBBIX KHUCIOT OKHUCICHHUEM aJbJIEIHJIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA C HEOPraHWYECKUMHU KHUCIOTaMH U
peakuus srepudukanuu. [IpumeHneHrne ykKCyCHOW KHCJIOTBI Ha OCHOBE CBOWMCTB. Briciiue >xupHbie
KHMCJIOTBI Ha IIPUMEPE NAIBMUTHHOBOM U CTEAPUHOBOM.

CnoxHbleddupsl uxuDp bl [lomyuenue ciaoxubix 3¢upoB peakuueit arepupukanmuu. CroxHble
a¢upsl B mOpupoje, HUX 3HaueHue. [IpumeHeHHe CIOXHBIX S(UPOB HA OCHOBE CBOMCTB.
XKupsl kak ciaoxHbie 3pupel. XUMHUUECKHUE CBONCTBA XKHUPOB: TUAPOJIN3 (OMBUICHHE) U THAPUPOBAHUE
KUIKUX KUPOB. [IppuMeHeHne KupoB Ha OCHOBE CBOMCTB.

Y r e B o I bl. YIIeBOJAbl, 3HAUEHUE YIJIEBOJAOB B JKUBOM INPUPOAE U B KU3HU YEJOBEKA.
['mroko3a - BelecTBo ¢ ABONCTBEHHON (YHKIIMEH - aJIbJAETUIOCTUPT. XUMUYECKUE CBOMCTBA TITIOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COpPOUT, OpokeHHe (MOJIOYHOKHCIOE W
cnuproBoe). [IpuMeHeHune riroKo3bl Ha OCHOBE CBOMCTB.

JemoncTpanun. Oxucienue cnupra B anbjaerua. KauecTBeHHas peakiysi Ha MHOTOQTOMHBIE CIIUPTHI.
Komnexnus «KaMeHHbIM yroib U HpoOAyKTHI ero nepepaboTku». KadecTBeHHblE peakiu Ha (EHOI.
Peakiust «cepeOpsiHOro 3epkajay albJerujioB MU IIOKO3bl. OKHUCIEHHE albJerHJ0B M TIIOKO3bl B
KHUCIOTH ¢ momotbio ruapokcuaa menu (II). Iomyuenune ykcycHo-TuioBoro 3¢gupa. KauectBeHHas
peakuus Ha KpaxMal.

JlabopaTopuble onbIThl. 6. CBoiicTBa 3THIIOBOrOo cnuprta. 7. CpoiictBa riuuepuHa. 8. CBolicTBa
dbopmanperuga. 9. CpoiictBa ykcycHoil kucioThl. 10. CBoiictBa xupoB. 11. CpaBHeHUE CBOMCTB
PacTBOPOB MbLJIa M CTHPAILHOTO Topoika. 12. CoiicTBa rimoko3bl. 13. CBolcTBa KpaxMara.

Tema 4. AzoTcoaepxaniue coeJUHEHUS M MX HAXO0KAeHHe B JKUBOI nmpupoae (6 u)

A M u H bl [TonaTue 06 amuHax. IlonydyeHune apoMaTHUECKOro aMUHa - aHWJIMHA - U3 HUTPOOEH30J1a.
AHWINH KaK OpraHMYecKoe OCHOBaHUE. B3auMHOe BIUsSHIE aTOMOB B MOJIEKYJle aHUJIMHA: OCJIa0iieHue
OCHOBHBIX CBOMCTB U B3aMMOJICHCTBHE ¢ OpOMHOU BO/IOH. [IpuMeHeHe aHNTHA Ha OCHOBE CBOMCTB.
AMUHOKUC IO T bL [TonyueHrne aMUHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U THPOIU30M OCIIKOB.
XUMUYECKHE CBOICTBA aMHUHOKHCIOT Kak aM(pOTEpHBIX OpraHMYEeCKUX COEIMHEHUMN: B3aUMOJICHCTBUE
CO HIeloYaMH, KUCIOTaMH M Jpyr ¢ JApyroMm (peakuusi HOJUKOHAeHcanuu). [lentuaHas cBs3b u
nonunenTtuabl. [[pumeHeHrie aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.



b e 1 x n. [lonmydyenne OeNKOB peakiuei MOJUKOHECHCAIIUA aMUHOKHCIIOT. [lepBudHas, BTopudHas 1
TPETUYHAsE CTPYKTYphl OeIKoB. XMMHYECKHUE CBOWCTBA OEJIKOB: TOpEHHE, JCHATypalus, THIPOIU3 H
[[BETHBIE peakiiy. buoxummuueckue QyHKIIMHU OETKOB.

I'eneTnyeckas CBA3b MEXKIy KJIACCAMHU OPTAaHUYECKUX COCIUHEHUN.

HyknennoBbie kucnotbl. CHHTE3 HYKJICHMHOBBIX KHCJIOT B KJIETKE W3 HYKIeoTHIoB. OOmmMiA miaH
ctpoenus Hykieotuaa. CpaBaenue ctpoenus u ¢yHkiuid PHK u JIHK. Ponp HyKI€HMHOBBIX KHCIIOT B
XpaHEHUU U Iiepenadye HacielncTBeHHOM uHpopmanuu. IloHaTne o0 OHOTEXHONOTMM W TEHHOMN
WHXEHEPUHU.

JdemoncTpanuu. B3aumonelicTBue aMMHMaka M aHWJIMHA C COJISIHOM KHCIOTOW. Peakius aHwinHa C
OpomHON BoaoOH. JlokazarenbCTBO Hanuuus (YHKIMOHAIBHBIX TPYII B PacTBOpax aMHUHOKHUCIOT.
PactBopenue u ocaxnenue OenkoB. L[BeTHbIE peakuuu OEIKOB: KCAHTONPOTEMHOBAs W OMypeTOBas.
I'openue ntuusero nepa u mepcrsHord HUTH. Moxens moisekyinsl JIHK. Ilepexoasl: 3TaHon —3TUIEH
STWIECHIVIUKOJb —* ATHIIEHITUKOIAT Meu (II); aTaHOn —3TaHane —3TaHOBAast KUCIIOTA.

JlabopaTopHublie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTuyeckasi padora Nel. Unentudukanys opraHuueCcKuX COSAMHEHUH.

Tema 5. bruojiornyecky aKTHBHbIE OPraHn4YecKre coefuHeHus (4 u)

® epw™meHT bl. DepMeHTH Kak OMOJOTHYECKHE KaTaau3aTopbl OeNKkoBOM mpupoabl. OcoOeHHOCTH
¢dbyHkoHupoBanus ¢GepMeHTOB. Ponb (epMEHTOB B IKHU3HENEATEIHHOCTH >KMBBIX OPraHU3MOB H
HapOJIHOM XO35IHCTBE.

B urtawmuH bl [loudatue o Butamunax. Hapyiienus, cBsizaHHble ¢ BUTAMUHAMH: aBUTAMHHO3bI,
TUIIOBUTaMUHO3bI U TUIIEPBUTAMUHO3bl. Butamun C Kak npeacTaBUTeNb BOJOPACTBOPUMBIX BUTAMUHOB
U BUTAMUH A Kak IpeJCTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [loHsATHE O TOPMOHAX Kak T'yMOPaJIbHBIX PEryisTOpax >KU3HEACSATEIBHOCTU YKUBBIX
opranu3moB. MHCYnWH ¥ aJpeHaluH KakK MpeAcTaBUTEeTN TropMoHOB. I[Ipodunaktuka caxapHOro
nuadera.

Jlek apcrtB a. JlekapcTBeHHass XUMUS: OT UATPOXUMHH 10 XUMHUOTEpanuu. ACUpruH. AHTHOUOTUKHI
u nucbakreprno3. Hapkorndeckue BemecTBa. Hapkomanus, 6opr0a u npodunakTuka.

JemMoncTpanum. PasnojkeHue nepokcujia BOJOPOJA KaTajaa3oil ChIpOoro Mmsica U ChIpOro KapToders.
CMC, conepxatuux sH3uMBL. Mcnbitanue cpeast pactBopa CMC unaukaropHoit 6ymaroid. 3HaKOMCTBO
¢ o0pa3iamu mpernapaToB JOMaIHEH, 1ab0paTOpHON U aBTOMOOUITEHOMN anTeUKH.

Tema 6. UckyccTBeHHBbIE M CHHTETHYECKH e TTOJMMePHI (3 u)

NMckyccTBEHHB €I OJHUM e D bl. [lonydeHre UCKYCCTBEHHBIX MOJIMMEPOB, KaK MPOIYKTOB
XUMHYECKON MOAU(HUKAIIMN TPUPOTHOTO MOIUMEPHOTO ChIpbs. MICKycCTBEHHBIE BOJIOKHA (alleTaTHBIN
IIeJIK, BUCKO3a), X CBOICTBA U MPUMEHEHUE.

CuHTeTHMUYUEeCKHUEN O UM e p bl. [lonTydeHHE CHHTETUYECKHX IOJMMEPOB pEAKLUIMU
MoJIMMEpHU3alMl ¥ nojukoHAeHcanuu. CTpyKTypa TMOJIMMEpPOB JIMHEWHas, pa3BETBICHHas U
npocTpaHcTBeHHas. [IpencraBuTeny CHUHTETUYECKUX IUIACTMAcC: MOJUATHIIEH HU3KOTO M BBICOKOTO
JaBJICHUS, TOJUIIPONUIEH U NOTUBUHMWIXI0pHUA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH M KalpoH.
JMemoncrpanun. Komnexkuus mmactMacc M u3fgenuid u3 HUX. KoJuleKIMM HMCKYCCTBEHHBIX U
CUHTETHYECKU BOJIOKOH U U3JIEIUN U3 HUX.

JlaGopaTopHsle onbIThI. 15. O3HaKoMIIeHHE ¢ 00pa3laMy IIaCTMACC, BOJIOKOH U Kay4YyKOB.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe IJ1aCTMacC ¥ BOJIOKOH.

Konumponvnas paboma No2 no meme: «Q600uienue 3Hanuii no Kypcy opeaHuydeckoil Xumuuy

11 kJjaacc
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OcHoBHbIE CBeicHUS O cTpoeHuu aroMa. CTpoeHHe aTtoma: COCTaB siApa (HYKJIOHBI) U SJIEKTPOHHAs
obomnouka. [lonstue 06 u3oronax. IloHATHE O XMMHUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsOM sIpa.

Ilepuonuueckas cucremMa xumudeckux sneMeHTOB Jl. M. MenneneeBa B cBeTe y4eHHMS O CTPOCHHUH
aroma. Ousndeckuii cMbica npuHITON B Tabmuie [[. . MenaeneeBa CHUMBOIMKH: TIOPSIKOBOTO HOMEpa
JlIeMEHTa, HOMepa Iepuoja U HoMmepa rpymmbl. [loHsATHE O BaleHTHBIX ANeKTpoHax. OrolOpakeHue
CTPOEHHUSI DJIEKTPOHHBIX O0O0JIOUEK aTOMOB XHWMHUYECKUX 3JIEMEHTOB C TMOMOIIBIO SJIEKTPOHHBIX U
AMEKTPOHHO-TpaduaecKux GopMyi.

OOBbsicHeHUE 3aKOHOMEPHOCTEN M3MEHEHUsI CBOMCTB AJIEMEHTOB B MEPHOAAX U IPYyIMIax MepUOANYECKOM
CUCTEMBI, KakK CIEIACTBUE HX JIEKTPOHHOIO CTPOCHMS. OJEKTPOHHBIE CEMEMCTBA XUMHUYECKHX
JIEMEHTOB.

CpaBuenue llepmoanyeckoro 3akoHa M TEOPUM XMMHUYECKOTO CTPOCHHsS Ha (HUI0cOo(CKOil OCHOBE:
IIPEANOCBUIKA OTKpbITUS lleproandeckoro 3akoHa M TEOPUHM XMMHYECKOIO CTPOCHHSI OPraHWYeCKHUX
COCIIMHEHMM; pOJIb JINYHOCTU B HUCTOPUM XUMHUU; 3HAUCHUE IIPAKTUKU B CTAaHOBJICHUM WU Pa3BUTUU
XUMHUYECKHX TEOPUH.

HNonHasg xuMuueckasi CBA3b U MOHHBIE KPUCTAUIMUECKUE Pel€TKU. KaTnoHbl M aHMOHBL: UX 3apsbl U
Kiaccuukanus MO cocTaBy Ha mpoctble U cioxsble. [IpencraBurenu. Ilonsarue o0 mMOHHON
XUMHUECKO cBsizu. MoHHas Kpuctamnuyeckas peméTka U (QU3MYECKUe CBOICTBA BEIECTB,
00YCIIOBIICHHBIE TUM CTPOCHHUEM.

KoBasieHTHas xumMHuuyeckas CBsi3b. ATOMHbBIE U MOJIEKYISIpHbIE KpUCTaJUIMueckue pemérku. [lonstue o
KOBAQJICHTHOW CBSI3U. OJEKTPOOTPULATEIbHOCTb, HEIMOJIApHAs W TMOJIApHasi KOBAJIEHTHBIE CBS3U.
KparHocTh KOBaJIeHTHOH CBsi3u. MexaHuU3Mbl 00pa30BaHUSI KOBAJCHTHBIX CBSI3€H: OOMEHHBIH U
JOHOPHO- aKUEeNTOpHbIN. [loNApHOCTE MOJEKY/bl, KaKk CIEACTBUE MOJISIPHOCTU CBSI3U M T€OMETPUU
MouieKynbl. Kpuctaminueckue pemeéTkyu ¢ 3TUM TUIIOM CBSI3U: MOJIEKYJIIPHBIE U aTOMHbIe. DPu3nueckue
CBOICTBa BEIIECTB, O0YCIOBICHHbBIE TUIIOM KPUCTAJUIMYECKUX PEHIETOK.

Meramnuueckass cBsi3b. [loHATHE O METaNIMUECKOM CBSI3M M METAUIMYECKUX KPUCTAJUIMYECKUX
pemi€Tkax. @U3HUECKUE CBOMCTBA METAJJIOB HA OCHOBE HMX KPUCTAJUIMYECKOro crpoenus. [Ipumenenue
METAJUIOB HA OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE CILIABBI.

BopoponHas xumuueckas CBs3b. MeEXMONEKyIsIpHas W BHYTPHUMOJIEKYJISpPHas BOJOPOJHBIE CBS3H.
3HaueHHEe MEXMOJIEKYISIPHBIX BOJIOPOIHBIX CBS3EH B MPUPOJIE U )KU3HU YEJIOBEKa.

[Tomumepsl. TlomydyeHne moiMMEPOB peAKUUSIMU MOJIMMEPU3ALMU U TOJUKOHAEHCAMU. BaxHeiime
MIPEACTABUTENMN IIACTMAacC M BOJIOKOH, MX IIOJly4eHHME, CBOMCTBAa U mnpumeHeHue. [loHAatne o
HEOPraHUYECKUX MOIUMEPAX U UX NPEICTaBUTEIIN.

HucnepcHble cucteMsl. [loHsATHE 0 nucnepcHOl (haze U TUCIEPCHOHHON cpefie. ATrperaTHoe COCTOsSTHHUE
pasmep yactull (a3bl, KaKk OCHOBA JUIsl KiIacCU(UKAIIMKU JAUCHEPCHBIX CHUCTEM. DMYIbCUHU, CYCHEH3UH,
a’po30JI1 — TpYNIbl TIPpyOOIMCHEPCHBIX CHUCTEM, MX MpPEICTAaBUTENHU. 30IM U Tl — TPYIIIb
TOHKOJUCIIEPCHBIX CUCTEM, UX NpeAcTaBuTeNu. IIoHATHE O CHHEpE3HCce U KOaryIIALyH.
Hemoncmpayuu. Ilepnoanyeckoil cucTeMbl XuMHYeCKuX 31eMeHToB . M. MeHeneeBa B pa3iM4HbIX
¢dopmax. Mozenb HOHHON KpUCTAJNIMYECKON PEIIETKY Ha IpUMepe XJIopua HaTpusl. MUHepabl ¢ 3TUM
TUIIOM KPUCTAJUIMYECKOM PEMETKOM: KaJdbUWT, rajuT. Moaenu MOJEKYISIPHOW KpPUCTAJUIMYECKON
PELIETKH Ha IPUMEPE «CYXOro JIbAAa» WIM MOAA U aTOMHOM KPUCTAJUIMYECKON PELIETKH Ha IIPUMEPE
asMasza, rpaduTa WM KBapua. Moaenb MOJsIpHOro o0béMa raza. Mojenu KpUCTaUIMYECKUX PELIETOK
HEKOTOpbIX MeTaioB. Komnekuun o00pa3noB pa3iauuHBIX AMCIEpcHBIX cucteM. CuHepesuc u
KOAryJsiLHysl.

Jlabopamopnuie onvimol. KoHCTpynpoBaHHe MOAETN METAIMYECKONH XUMHUecKoi cBs3u. [lomyuenue
KOJUIOMJHOTO pacTBOpa KypHHOTO Oelika, MCCeI0BaHUE €ro CBOWCTB C MOMOIIBIO JITa3epHON YKa3Ku U
MPOBEJICHHE €ro JeHarypauuu. [lomydeHue sMylbCHM pacTUTENBHOIO Maciia U HaONMofeHHe 3a eé
paccioenueM. [loiaydyeHune cycreH3un «M3BeCTKOBOIO MOJIOKa» U HaOIIo[ieHHe 3a e€ ceilMMEeHTalHeH.



Xumuveckue peakuuu (10 4)

Knaccudukanuss XUMHUECKHX pPEaKIUid. AJIOTpONMU3alus W HW30MEpHU3allvs, KaK peakuud 0e3
W3MEHEHHUsI COCTaBa BEIIECTB. AJutoTponus u e€ mpuuuHbl. Kiiaccupukaiuys peakuuid mo pa3aIudHbIM
OCHOBAHHUSM: 110 YHCITY U COCTaBYy PEAreHTOB M MPOIYKTOB, MO (a3e, M0 NCHOIb30BAHUIO KaTalln3aTopa
wi pepMenTa, 1o TeraoBoMy dp¢ekty. TepmoxuMudeckre ypaBHEHUS PEaKIIH.

CKOpOCTh XMMHUYECKUX peakuuid. PakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMUMHUYECKHX DPEaKI[Hil:
INpHUpOJIa pEearupyrolux BeIIeCTB, TeMIleparypa, IUIOMIAAb WX CONPUKOCHOBEHHUS pearupyrolux
BEIIECTB, UX KOHIEHTpalus, MPUCYTCTBHE Kartanuzaropa. [loHstue o karanuze. DepMEeHTHI, Kak
OuooruuecKre Karaau3aropbl. IHTrMOUTOPDI, KaK «aHTOHUMBD) KaTalu3aToOpoOB U UX 3HAYCHUE.
XuMuYeckoe paBHOBECHE U CHocoObl ero cmemieHus. Kiaccubukanus XUMHUYECKHX pPEaKIHUil 10
NpU3HAKY WX HampasieHus. [lorsaTue 06 0OpaTUMBIX PeaKIUAX U XUMHUYECKOM paBHOBecHU. [IpuHIIMIT
Jle-Illarenpe U CHOCOOBI CMEIICHUS XMMUYECKOro paBHOBecHs. OOmas XapaKTepUCTHKa pEeaKIuii
CHUHTE30B amMMmuaka M okcujaa ceprel(VI) m paccmMoTpeHue ycaOBHM CMEIIEHHMsS UX DPAaBHOBECHs Ha
IIPOU3BOJICTBE.

I'upponus. OOparumblii U HEOOpaTUMBINH THAPONW3BL. [Waponu3 coieid W ero Tumbl. [waponus
OpraHMYECKUX COCAMHEHHUU B JKMBBIX OpPraHM3MOB, Kak OCHOBa oOmeHa BemiecTB. [loHsTne 00
SHEPreTUYeCcKOM OOMEHE B KJIETKE U POJIM THAPOIIN3a B HEM.

OKHCANTENHEHO-BOCCTAHOBUTENbHBIE peakiuu. CTelneHb OKUCIECHUS U e€ ompefesieHne no dopmynam
OPraHMYECKUX U HEOPraHUYECKHX BELIECTB. OJEMEHTbl U BELIECTBA, KaK OKHUCIUTENIH U
BoccTaHoBuTenu. IloHsTne o mpoueccax OkuciaeHHsT U BoccTaHoOBiIeHHs. CocTaBieHHME ypaBHEHUI
XMMHUECKHX PeaKuil Ha OCHOBE AIEKTPOHHOIO OajaHca.

DJEeKTPONIN3 PacIlyIaBOB U PACTBOPOB 3JIEKTPOIUTOB. XapaKTEPUCTHKA 3JIEKTPOIN3a, KAaK OKUCIUTEIbHO-
BOCCTaHOBHUTENbHOTO  mporecca. (OCOOEHHOCTH  3JEKTPOJiM3a, MPOTEKAIOIIer0o B PAacTBOpax
aneKkTponuToB. [IpakTHueckoe nmpuMeHeHHe IEKTPOIH3a: MOJydeHHE raJoreHoB, BOJ0POa, KUCIOpo/a,
IIEJIOYHBIX METAJUIOB W IIEJoYel, a TakkKe aTIOMHHHS SJIEKTPOJIM30M pacIUlaBOB M pPacTBOPOB
COEIUHEHUI 93TuX dneMeHToB. [loHSATHE O TanbBaHOIIACTHKE, TalbBAHOCTEIMH, PAPUHUPOBAHUU
LBETHBIX METAJIJIOB.

Jemoncmpayuu. PacTBopeHue CepHOM KHUCIOTHI MU aMMHAYHOM CEIUTPbl W (PUKCAIMSA TEIUIOBBIX
SIBJIEHUWA JJI ATUX MPOUECCOB. B3auMOAEHCTBUS PACTBOPOB COJISTHOM, CEPHOM U YKCYCHOW KHCIIOT
OJMHAKOBOM KOHIIEHTpAallMM C OAMHAKOBBIMU KyCOUKaMM (TpaHylaMu) LHMHKa W B3auMOeHcTBHE
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJUIOB (MarHus, MHKA, JKeJIe3a) C paCTBOPOM COJISHOM KHCIIOTHI, KaKk
IIPUMEpP 3aBHUCHMOCTH CKOPOCTHM XHMHYECKHX pEakUMid OT MpHUpOAbl BeUIeCTB. B3ammoneicrtsue
pacTBOpOB THOCYJbGaTa HATpUs KOHIIEHTPAIMM M TEMIEepaTypbl C PacTBOPOM CEPHOWM KHUCIOTHI.
MopnenupoBaHue «KUIALIETO caos». Vcnoiap30BaHUE HEOpPraHMYECKUX KaTalau3aTropoB (cojel skenesa,
MOAMJa Kalusg) UM HPUPOAHBIX OOBEKTOB, COMAEpXkAlUX Karanazy (cblpoe Msco, KapTodenb) s
pasNoKeHUsI TEePOKCHAa Bopopoaa. B3zanumopaeiicTBrue IIMHKA C COJSTHOM KHCJIOTOM HUTpaToM cepedpa,
KaK IpHUMEpbl OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuid U peakuuu odmeHa. KoHcTpyupoBaHue
MoOJIeNH eKTponu3épa. BuneopparmMeHT ¢ MPOMBIIIIIEHHON YCTAaHOBKHU IS ITOJTyYEHUS aTFOMUHMSL.
Jlabopamopnsie onvimel. inmoctpauus npaBuia beproiuie Ha mpakTHKe — MPOBEACHHUE pEeakLuil C
o0Opa3oBaHMEM OCajJKa, ra3a M BOJbl. [ eTeporeHHbIl Karaniu3 Ha MpUMepe pa3iIoKeHHUs MEepPOKCHAA
BOZIOpPOZA B TIPHCYTCTBUM JHOKCHAa Mapradma. CMemenne paBHoBecus B cucteme Fe3* + 3CNS™ «
Fe(CNS)s. McnbiTanue WHAWKATOpaMHU Cpebl PACTBOPOB COJICH pPa3IUYHBIX TUMOB. OKHCIUTEIHHO-
BOCCTAHOBHTEJIbHASA PEAKIMS U peaklus oOMEeHa Ha NMpHMepe B3aHUMOJEHCTBHs PacTBOPOB Cyibdara
meu(Il) c sxene3oM U pacTBOPOM IIETOUH.

Ilpakmuueckasa padoma. Perienne 3KCrIiepUMEHTAIBHBIX 3a/1a4 110 TeMe « XUMHUYecKasi peakiys».
BemecrBa u ux cBoiicrea (13 u)



Mertamnpl. @uznueckue CBOMCTBAa METAIIOB, Kak (PYHKIMS UX CTpoeHUs. JleleHre MeTaJIOB Ha TPYTIIIBI
B TE€XHUKE M XUMHH. XUMUYECKHE CBOKWCTBA METAJUIOB M JSJIEKTPOXUMHUUYECKUM PSAI HAIPSIKECHUI.
[Tonsitue o MeTamoTepMuM (ATFOMUHOTEPMHUHU, MATHUETEPMUU U JP.).

Hemerannsl. bnaroponusie rassl. Hemeramnsl kak okucautend. Hemerauibl Kak BOCCTaHOBHUTENH. Psj
AIIEKTPOOTPHIIATEILHOCTU. MIHEpTHBIE WK OIarOPOIHBIC Ta3bl.

Kucnorel Heoprannueckue u oprannueckue. KucioTsl ¢ TOUKM 3peHUsl aTOMHO-MOJIEKYIISIPHOTO YUEHHUS.
Kucnorel ¢ TOYkKM 3peHHMS TEOpUU IIEKTPOIUTHUECKON aucconuanuu. KuciaoTel ¢ TOYKHM 3peHHs
MPOTOHHOM Teopuu. ObIMEe XUMUYeCKre CBoKCTBa KUCIOT. Kiaccudukarius Kucior.

OcHoBaHUsI HEOpraHW4eckue M opranudeckue. OCHOBaHUS C TOYKHM 3pEHHUS aTOMHO-MOJIEKYISPHOTO
yueHusi. OCHOBAaHMS C TOYKH 3PEHHUS TEOPUM UIEKTPOIUTHUYECKOW Auccouuanuu. OCHOBAaHUS C TOYKHU
3peHusi MpoToHHON Teopuu. Krnaccudukammss ocHOBaHWN. XUMHUYECKUE CBOWCTBA OPraHUYCCKUX U
HEOPraHWYECKMUX OCHOBAHUM.

AMdoTepHbIE COEIMHEHHS HEOpraHWYecKWe W opraHudeckue. Heopranuwdeckue amd¢oTepHbIC
COCIMHEHUS: OKCHJBI U THAPOKCHIBI, — MX  CBOWCTBAa M moiydeHUe. AMGPOTEpHBIE OpraHUYCCKUE
COE/IMHEHMS Ha pUMepe aMUHOKUCIIOT. [lenTuapl u nentuaHas cBs3b.

Comu. Knaccudukarus coneit. XK€ctkocTh Bombl U cnocoObl €€ yctpaneHus. [lepexon kapOoHara B
ruipokapOoHat u ooparno. OO1IMe XUMUYECKHUE CBOMCTBA COJICH.

Jemoncmpayuu. Konnexkuus METaJIJIOB. Konnekuus HEMETAJJIOB. B3aunmoneiictBue
KOHIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MeIpl0. Bembllika TepMHUTHON cmecu. Bcemblmka 4épHOro
rnopoxa. BpITeCHEHME TrajJloreHOB M3 HMX PacTBOPOB JPYrHUMH rajoreHamu. B3aumopeicTBue mapos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIIOTHI U aMMHaKa («IbIiM 06e3 orusi»). [lonydyenne ammuaka
W U3Y4YEHUE €ro CBOWCTB. Pa3zimnuHble cCilydyan B3aMMOACHCTBHUS pPAaCTBOPOB COJIEH aJTOMHUHHUA CO
wénoubto. Ilomyyenune x€cTkoM BOJBI U yCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopnuie onvimui. I1onydenne HepaCTBOPUMOTO THIPOKCUIA U €T0 B3aUMOJICUCTBUE C KUCIOTOM.
WccnenoBanne KOHLIEHTPUPOBAHHBIX PACTBOPOB COJSTHOM M YKCYCHOM KHMCIJIOT KaneabHbIM METOJOM IIpU
ux paszbasienun Bonoil. [lonyuenue ampoTepHOro ruipokcua U u3ydeHue ero cBoiicts. I[Iposenenue
KauECTBEHHBIX PEAKIMH 10 ONPEACIICHUIO COCTaBa COJM.

Ilpaxkmuueckana padoma. PelieHne dKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BelecTBa u uX CBOMCTBay.

3. TemaTnueckoe IJIAHUPOBAHME

10 kJjgacce

Tematnueckoe miaaHupoBaHue cocrapieHo Kk yueOHuky O.C. ['abpuensina, «Xumus. ba3oBblil ypoBeHb.
10 knacc: yueOHUK Ui yyamuxcs o01ieo0pa3oBatenbHbIX opranuzamuii/. - M.: [Ipoda, 2019 r.

NeNe Bceero,

m\ Tewmbl pazienos yac.
1 Tema 1. Teopust cTpoeHUst OpraHMUECKUX COSTUHEHUH (2 u) 24.:
2 Tema 2. YrneBonopoab! 1 UX MPUPOAHbBIE HCTOUHUKH. 8 u.

Tema 3. Kucnopoaconmepkamme opraHWYeCKHE COCIWHEHHs] W WX mpupomsbie | 10 4.

HCTOYHUKH
4 Tewma 4. A3oTcoaepkailue COeIMHEHUS U X HaXO0KJIEHUE B )KUBOW MPUPOJIE 6 u.
5 Tema 5. bHOJIOrMYECKH aKTUBHBIE OPTaHUYECKUE COCTUHEHUS 44,
6 Tema 6. ckyccTBEHHBIE U CHHTETUUYECKHE TTOJTUMEPDI 34,
7 KontponbHast pabota mo teme: «O0001IeHHe 3HAHUN MO KypCy OpPraHUYECKOi l 4.

XUMHN»

Hroro 34y,




11 kJjaacc

TemaTtnueckoe muaHupoBanue cocrarieHo K yueOHuky O.C. 'abpuensina, «Xumus. bazoBblil ypoBEeHb.
11 xnacc: yueOHUK aJ1s1 ydanuxcsi o0meo0pazoBarenbHbIX opranu3anuii/. - M.: Jlpoda, 2019.

NeNe Bcero,
o\ Temsl pa3znenos qac.
1 CTpoenne BenecTn 11
2 XuMuuyeckne peakiuun 10
3 BemecTBa 1 uX cBoiicTBa 13

Hroro 34




