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PACCMOTPEHO COI1ACOBAHO

Ha 3acefjaHUN LNKNOBON KOMMUCCUM 3aM. gupekTopa no YP
eCTeCTBEHHO-MaTeMaTN4eCcKoro npouns un FBMNOY PK «CumMpepononbCKuii
thmsmyeckoi KynbTypbl FBMOY PK KonnemK cepbl 06CNYXKUBAHUS U
«CurMdepononbCKnin Konnemx AnsaiHa»

cepbl 06CNYXKMNBAHMA N AnU3aiiHa» .B.Knumoga
Mpotokon Ne 10T «*8» aerycrta 2017 r. «28”aBryc?a 2017 r.
Mpeacepatens | N.H. BepxoTyposa

Pabouas nporpamma y4ebHoOn AnCUNNAMHLI «XUMUA» pa3paboTaHa Ha OCHO-
Be lMpumepHOM nporpamMmmbl 06LWe0bpa3oBaTelbHON Y4eOHON ANCUMNINHBI «XN-
MUS», MpefHa3HaAYeHHON Ana npogeccMoHasbHbIX 06pa3oBaTe/lbHbIX OpraHu3a-
umii. PekomeHgoBaHO degepasnibHbIM rOCyLapCTBEHHbIM aBTOHOMHbLIM Yupexje-
HueM «®PefepanbHblil UHCTUTYT pa3BuTUsA 06pasoBaHus» (PrAY «dMPO») B Ka-
4yecTBe MPUMEPHOW nporpaMmMbl AN peannsaununm OCHOBHOM MPOGecCUOHaNbHOW
obpasoBatenbHoM nporpammbl CIMO Ha 6a3e OCHOBHOro 06uiero obpasoBaHus C
NnosiydeHMeM cpefHero ob6uiero o6pasosaHua MpoTtokon Ne 3 ot 21 mons 2015 T.
PermctpaunoHHbii Ne peueHsum 385 ot 23 utona 2015 r. ®rAY «dUPOx»:
43.01.09 «[lloBap, KOHANTEP»

OpraHunsaymnsa-paspaboTumk: FocyfapcTBeHHOe OHO4)KeTHOEe NpodeccnoHanbHoe
obpasoBaTenbHoe yupexgeHune Pecny6nunkn KpbiM «CUM$epononbCKMin Konnemx

chepbl 06CNYXMBAHUSA U An3aiHa»

Pa3paboTumkun: Bepxotyposa Jltogmuna HukonaesHa, npenoja.atesib XUMUM,

BbICLLIE KBaNN(UKALMOHHOW KaTeropuu.



MuHucTepcTBO 00pa30BaHusl, HAYKHU U MoJioje:xxu PecniyOiuku Kpbim
I'ocynapcrBenHoe 0101keTHOE TpodeccuoHATIbHOE 00pa3oBaTeibHOE
yupexaenue Pecnyosiuku Kpbim
«CumdeponobCKuil KoJIeAxK chepbl 00CTy:KUBAHUA U AU3AHHA»

PaccmoTtpeno u yTBepKIeHO YT1Bepxaaro

Ha 3acenanuu [legarornueckoro cosera Hupexrop ['BITOY PK

[TpoTtokon Ne 1 ot 28 aBrycra 2017 r. "CumbepornoabCKuii KOJIIeIK
cdepsl 00cTy)XKUBaHUS U Au3aiHa"

N.B. Yynpuna
«29» aBrycra 2017 r.

PABOYAS ITIPOTPAMMA YYEBHON JUCHUITINHBI
OV 09 Xumusn

OCHOBHOM Mpo(eccCHOoHaNbHON 00pa30BaTEIbHON MPOrPaMMBbI
cpeaHero npodecCUOHATBLHOTO 00pa30BaHuUs
COILMATTbHO-DKOHOMUYECKOTO MPOQHIIS
o npodeccuu

43.01.09 IloBap, koHaMTEP

r. Cumdepononn
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HOACHUTEJIBHAA 3AIINCKA

PabGouas mnporpamma 001meoOpa3oBaTeibHOW — y4eOHON  AMCIUIUIMHBI
«XuMus» TOpeAHa3HAaue€Ha Ui W3YYEHHS] XUMHM B  IPOQPECCHOHATBHBIX
oOpazoBarenpHblx opranmzanusx CIIO, peanusyromux o0Opa3oBaTEIbHYIO
porpaMmy CpeaHero oouiero oOpa3oBaHUs B IMpejesiax OCBOCHHS OCHOBHOM
npodeccruoHanbHoil oOpazoBaTenbHOM mporpammel CIIO Ha 0aze OCHOBHOTO
oOmrero o0pazoBaHusl MPU MOATOTOBKE KBATM(PHUITUPOBAHHBIX pabOUUX.

[Iporpamma pazpabotana Ha ocHoBe TpeboBaHuit ®I'OC cpennero ob1ero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpE, COACPKAaHUIO U peE3yibTaram
OCBOCHUS y4E€OHON JHMCIUIUIMHBI « XUMHS», B COOTBETCTBUHM ¢ PekoMeHaarusMu
110 OPTaHU3aLUU NOJIYYEHHS CPETHErO 00IIEero 00pa3oBaHus B MPEAEIax OCBOCHHUS
00pa3zoBaTeIbHBIX IPOrpaMM CPEIHET0 MPOodeCCHOHAIBHOrO 00pa3oBaHus Ha 0a3e
OCHOBHOTO OOmHIero oOpa3oBaHusi € Yy4yeToM TpeOoBaHMi (eaepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U MOJy4yaeMOM MPOPECCUu Wiu
CHEIUAIbHOCTH  CcpeaHero  mnpodeccuoHanbHOro  oOpazoBaHusi  (ITMCHMO
JlenaptamMeHTa rocy1apCTBEHHOM MOJIUTUKH B cpepe MOArOTOBKUA pabourx KaJipoB
u JITIO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

B mnpouecce u3ydeHHS] XMMUU TEOPETHUYECKHUE CBEACHUS JOMOJHSIOTCA
JEMOHCTpAILUSIMU, JIa0OPAaTOPHBIMU OIBITAMU W MPAKTUYECKUMH 3aHATHUSIMU.
3HAYUTEITBHOE MECTO OTBOJUTCA XUMHYECKOMY JKCIEpUMEHTY. OH OTKpBIBAEeT
BO3MOYKHOCTb (DOPMHUPOBATH Y O0YUYaIOIIUXCS CTIELHMAIbHBIE TPEAMETHbBIE YMEHHUS:
paboTaTh C BEIIECTBAMHM, BBIMNOIHATH MPOCTHIE XUMUUYECKUE OIbITHI, YYUTh
0e30MacHOMY UM DKOJIOTHYECKHM TPaMOTHOMY OOpallleHHuI0 C BeIleCTBAMH,
MaTepHallaMy U MpolieccaMmu B ObITY U Ha TPOU3BOJICTBE.

JIyist mpoBepKH 3HAHUN O0YYaIOIIUXCS MCTIOIB3YETCSl TeKYIUH KOHTPOIb H
IPOMEXKYTOUYHAS aTTECTAIUS.

Texkymuii KOHTPOJb OCYILIECTBISIETCS Ha KaXIOM 3aHATUM B (opme
BBICTYIUICHUS C COOOIICHUEM, BBITTOJTHEHHUS TECTOBBIX 3aJaHMM, YCTHBIX OMPOCOB,
Oecenpl MO paHee M3yUYEHHOMY Marepuaidy, TEPMUHOJIOTHYECKUE, XUMHYECKHUE

JTUKTAHTBI, SJIEKTPOHHBIA KOHTPOJIb, 3alUTa pedepaToB, CO3IaHUE TPE3CHTALIUH.



[IpomesxyTouHas aTTecTanus OCyIecTBIIeTCS B opMe dK3aMeHa.
Conepxanue nporpaMmbl « XUMUsD» HAIIPaBICHO HA JOCTHKEHUE CIEAYIOLINX
neJen:
* ¢hopMupoBaHUEe y 00yJarONIUXCSI YMEHHS OIICHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHUS JJIS1 KOKJIOTO YeJIOBEKa;
* (hopMupoBaHu€e y OOyYaromMXCsl LEIOCTHOTO MPEJCTABICHUS O MHUPE U POJIH
XUMUHU B CO3JaHUN COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA;

yMEHUsI OOBACHATH OOBEKTHI W MPOIECCHl OKpYXKarolel IelCTBUTEILHOCTH:
NPUPOJTHOM, COLUAIBHOU, KYJbTYPHOM, TEXHUYECKOM CpEIbl, — HCIOIb3YS JJIs
ATOTO XMMUYECKUE 3HAHUS;
* pa3BuTHE Y OOydYarolmMUXCs yMEHUW pa3nuyaTh (aKThl U OLIEHKH, CPAaBHUBATH
OLICHOYHbIE BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSA3b KPUTEPUEB C
ONpENEICHHOW CHUCTEMOM I€HHOCTeW, (opmynupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;
* mpuoOpeTeHrne 00yJYaroMMUCS OTIbITa pa3HOOOPa3HOM JAESTENbHOCTH, TO3HAHUS
Y CaMOIIO3HAHUS; KJIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATILHOE 3HAUEHUE JIJIs
pPa3TUYHBIX BUJOB JIEATETLHOCTH (HABBIKOB pEIICHUS MpPOOJieM, TPUHSATHS
pElIeHH, ToucKa, aHaiau3a W o0paboTku uWHGOpPMAIUU, KOMMYHUKATHBHBIX
HaBBIKOB,
HABBIKOB U3MEPEHHM, COTPYTHUYIECTBA, O€30MACHOT0 0OPAIEHHUS C BEIIECTBAMH B

MTOBCEIHEBHOM KU3HM).



1. TACHIOPT PABOYEM INPOI'PAMMBI YYEBHOW U CHUTIIMHBI
OY .09 XUMUs
1.1. O0Js1acTh IPpUMEHEHUs IPOrPAMMbI

PaGouas mporpamma ydeOHON TUCIUTUIMHBI «XHUMHS SBISETCS YaCThHIO
OCHOBHOU MpodhecCHOHAIbHOM 00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no npodeccun CIIO. Pabowas nporpamMma cocTaBi€Ha Ha OCHOBE
@denepadbHOTO TOCYAAPCTBEHHOTO  O0pa30BaTEIBHOTO CTaHAApTa CPEIAHETrO
(momHoro) obmiero oOpa3oBaHUs, YTBEPKACHHOIO TMpUKazoM MuUHHUCTEpCTBA
oOpa3oBanus u Hayku P® ot 22.12.2016 1. Ne 44898, u mpuMepHON MPOTPaMMBbI
y4eOHOM JUCHUILINHBI «XHUMHUD» s CIelaJIbHOCTEHN CpeIHero
npo¢eCCUOHATTLHOTO0 00pa30BaHUsI.

PaGouas mporpamma y4eOHOW AWCHMIUIMHBI XUMUS SBJISIETCS YaCThHIO
OCHOBHOU MpodhecCHOHAIBHOM 00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no npodeccun CIIO 43.01.09 IloBap, konauTEp.

1.2. MecTo aUCHMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHATBHOM
00pa3oBaTeJIbHOM MPOIrPAMMBI:

[IpodunbHas y4yebHast nuCIUILIMHA 00111€00pa30BaTEIHLHOTO ITUKIIA.

1.3. Pe3yabTaThl 0CBOCHNUS Y4€OHOW JUCHUILIHHBI

OcBoeHue cojiep>KaHusl y4eOHOU MUCHUIUIMHBI «XUMHUS», O00ECreyuBacT
JOCTHKEHUE CTYIEHTAMHU CIEAYIOIINX PE3YJIbTATOB:
®  JIMYHOCTHBIX:
— YyBCTBO TOPJOCTU U YBAKEHHUS K HUCTOPUU U JOCTHKEHHUSAM OTEUECTBEHHOU
XUMUYECKOU HAYKU;
-XMMHUYECKH TPAMOTHOE TIOBEICHHE B MPOPECCUOHAIBHON JIEATEILHOCTH U B OBITY
IpHU OOpaIlleHUH ¢ XUMUYECKMMHU BEILIECTBAMU, MaTepraIaMu U MpOLECCaMu;
— TOTOBHOCTh K TIPOJOJDKEHUIO OOpa3oBaHUs U TOBBIIMICHUS KBIU(DUKAIUUA B
n30paHHO TpodecCHOHATBHON NEATENHPHOCTH U OOBEKTUBHOE OCO3HAHHE POJIH

XUMHNYCCKHUX KOMHeTeHHHﬁ B OTOM,



— YMEHHME HCIOJb30BaTh JIOCTHKEHUS COBPEMEHHOM XWMHUYECKOM HAyKH U
XUMHMUYECKUX TEXHOJOTUM JJI MOBBILIECHUS COOCTBEHHOI'O HHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM Npo(hecCHOHATBHOM IeATEIbHOCTH;
® MeTampeAMeTHBIX:

— HCIIOJIb30BAHUE PA3JIMYHBIX BUJOB IT03HABATEIBHON JEATEIBHOCTH U OCHOBHBIX

MHTEJUIEKTYaJIbHBIX Ollepauuid (MMOCTAaHOBKH 3aJlauM, (HOPMYJIUPOBAHUS TUIIOTES,

aHallM3a M CHHTE3a, CpPaBHEHMs, OOOOIEHHUS, CHUCTEeMATHU3AllUH, BBISIBICHUS

NPUYMHHO-CIIEJICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, (POPMYIIUPOBAHUS BBHIBOJIOB)

JUISL pEeLIEHUsl TIOCTAaBJIEHHON 3aJjauM, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS

(HaOmroieHHs, HAY4YHOIO OSKCHEPHUMEHTA) JUId HU3YyYEHHUs Ppas3JInYHbIX CTOPOH

XUMUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HMKAET HEOOXOIMMOCTD

CTaJIKUBAThCA B MpodeccrnoHanbHoi chepe;

— UCIIOJIb30BAaHUE pA3JIMYHBIX HMCTOYHUKOB JUISl IOJYYEHUS XHMHUYECKOU
uH(pOpMaLMU, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTb MJIA JIOCTHKEHHUS XOPOIIHMX
pe3ynbTaToOB B MpodeccCHuoHaNBHOM cepe;
®  MnpeIMeTHBIX:

— c(hopMHUPOBAHHOCTH MPEJICTABICHUNA O MECTE XMMHUH B COBPEMEHHON Hay4HOU
KapTUHE MUPA;

- MOHUMAaHUE POJU XUMHH B (POPMHUPOBAHUM Kpyrozopa U (yHKIHOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKa JJI PEHICHUS MPAKTUYECKUX 3a]a4;

— BJAJECHHE OCHOBOIIOJIATAIOIIMMH XHMHUYECKHUMH IOHATUSAMH, TEOPHUSIMHU,
3aKOHaMH U 3aKOHOMEPHOCTSIMU;

- YBEPEHHOE IOJb30BAHUE XUMHUYECKOW TEPMHUHOJIOTHEN W CHUMBOJIMKOW; —
BJIaJICHUE OCHOBHBIMM METOJAaMHM HAay4YHOTO IO3HAHUS, HCIOJb3YyEMBIMU B
XUMHUU: HaONIOJCHUEM, OMHCAHUEM, H3MEPEHUEM, SKCIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBACHATH pE3YyJbTaThl IPOBEJCHHBIX OIBITOB U JENaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTh MNPUMEHSITh METOJbl TMO3HAHUSA MpU
pELICHUH MPAKTUYECKUX 3a/1a4;

— c(hopMHpPOBAaHHOCTh YMEHHS AaBaTh KOJIWYECTBEHHBIC OLICHKH U MPOU3BOJIUTH

pacyeThl 0 XUMUYECKUM (POpMYJiaM U YpaBHEHUSIM;



— BJIaJICHUE MTpaBWJIaMU TEXHUKH 0€30IaCHOCTHU MPU HUCIIOJIb30BAHUN XUMHUECKUX
BELIECTB;

— chOpPMUPOBAHHOCTh COOCTBEHHOW MO3UIIMK MO OTHOILIEHHUIO K XUMHUYECKOU
uHpOpMaIny, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.
1.4. PexoMeHayemMoe KOJIMYECTBO YaCOB HA OCBOCHHUE MPOIPAMMbI

AUCHUNIMHBI:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyuyaromierocss 257 4acoB, B TOM YHCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOyyatomierocsi 171 4acos;

CaMOCTOATENHLHOM paboThl 0OyJaromerocs 86 4acos.



2. CTPYKTYPA U COJEPKAHUE YYEFHOU JUCIUILINHBI

2.1. O0beM yueOHO#M TMCIUIIMHBI M BUAbI Y4eOHOH padoThI

Bup yyeOHoM padoThI Oo6bem yacoB
MakcumanbHasi yueOHasi HArpy3Ka (Bcero) 257
Oobs13aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 171

B TOM 4HHUCJIIC:

1abopaTOpHBIC 3aHITHS

ITPAKTUYECKUE 3aHITUSA 24

KOHTPOJIbHBIE pabOThI 3

KypcoBas paboTa (IIpOeKT)

CamocrosiTenbHasi padoTa o0y4yaromerocs (Bcero) 86

B TOM 4YHUCJIC:

CaMOCTOATCIIbHAas pa60Ta Haa IIPpOCKTOM

HroroBas arrecrauus B opMe 3IK3aMeHa




2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHME YIeOHOM IUCHUIIMHBI XUMHS

HaumenoBanue paszuesioB u | Coaep:xxkanue y4eOHOI0 MaTepualia, JJabopaTopHbie U NPAKTHYECKHE O0bem | Ypose
TEM padoThI, CAMOCTOSITEIbHAS PadoTa 00y4alOIIUXCH, KypcoBasi padora 4acos Hb
(mpoekr) 0CBOE
HUSA
1 2 3 4
1 cemecTp
Beenenue Hayuynple MeTOnpl NO3HAaHMS BEIIECTB W XWMHYECKUX SBJICHUU. Pomb 1 1
AKCIEPUMEHTA U TEOPUHU B XMMUU. 3HAUECHUE XUMUU MIPU OCBOCHUU TMpodeccuii
CIIO ecTecTBeHHO-HAYy4YHOT0 Mpoduisi mpodecCuoHaIbHOTO 00pa30BaHMUs.
PA3JIEJI 1. OPTAHUYECKASA XUMUSA
OOyyaromuncs 10JKEH 3HATh: OOyyaromuics 10KEH YMeThb:
1. Poisb opraHn4eckoii XMuMHHU B COBPEMEHHOM MUDE. 1. IIpoBOAUTH OMBITHI, TOKA3BIBAIOIIUE IIEMEHTAPHBIN
2. Yersipe nonoxenus teopun A.M.byTtiieposa; Ka4eCTBEHHBIN COCTaB OPraHUYECKUX BELIECTB;
3. CyuiHoOCTb SIBIICHHS] U30MEPUH U TOMOJIOTUY; 2. OTnanyaTh MO XapaKTEPHBIM CBOMCTBAM OpPraHUYECKUE U
4. Tunel yriaepoJHbIX CKEIETOB; HEOPraHUYECKUE BEIIECTBA
5. Tunsl rUOpUIM3AIMHN aTOMa YTIEPO/Ia. 3. CocTaBiATh pa3IUYHbIC TUIIBI YIIIEPOIHBIX 1IETIOYEK;
6. MoJekyspHble, CTPYKTYpHBIE POPMYJIbI, HA3BaHUS 4. Onpenensiteh MO CTPYKTYPHOU PopMyJie BEIIeCTBA €ro
Y U30MEpbl HauOoJIee BaXKHBIX MPE/ICTaBUTEICH MPUHAJIEAKHOCTD K ONPEAEIEHHOMY KJIaccy;
Ka)KJIOT0 KJlacca OPraHMYeCKUX BEIIECTB 5. CocTaBisTh CTPYKTYpHbIE (DOPMYJIbI MPOCTEUIITUX U30MEPOB
7. ObnacTy NpUMEHEHUsI STUX BEIIECTB 6. CocTaBiATh YpaBHEHHUS pEaKIU MOTYUYCHUS TIPEITI0OKEHHOTO
MIPUMEHHTENILHO K CBOEH Npodeccui; BEIIIECTBA IO IIEMOYKE MTPEBPAICHUIH;
8. XapakTepuCTUKY U OCHOBHbIEC 00JACTH MIPUMEHEHUS 7. Pematp 3a1a4d Ha MPAKTUYECKUI BBIXOJI TPOAYKTA PEAKIIMU OT
He(TENnpOyKTOB, TPOYKTOB KOKCOBAHUS YIJIA U TEOPETUYECKH BO3MOKHOIO;
bpakiroHHOM nepepaboTKH MOMyTHOTO HEPTSIHOTO 8. C moMomIbI0 XapaKTepHbBIX PEAKIIMil paco3HABATh
rasa. MPEIIOKEHHBIE PACTBOPHI MIIK 00pa3Ilbl OPraHUIECKUX
9. CrocoObl MoTyYeHHs, XUMUYSCKHIE CBOMCTBA U BEILIECTB.
OMOJIOrMYEeCKOE 3HAUEHUE aMUHOB M aMUHOKHCIIOT. 9. OpueHTHPOBATHCS B YCIOBHBIX 0003HAYCHHSIX HAa ITUKETKAX

10.OcHOBBI 6€30macHOTO O0pAIICHUS C JICKAPCTBAMH,

TOBApOB OBITOBOM XHMHH;

10
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MNpOAYKTaMH OBITOBOM XMMHHU U MU CBBIMHA 10.IToxa3sIBaTh POJIb OTACIIbHBIX XUMHWYCCKUX ITPOU3BOJICTB B

IIPOJYKTaMHU.

3arpsi3HEHUHN OKPYKAIOIIEH CpeJibl.

Tema 1.1.

IIpeamer oprannyeckoi
xumuu. Teopus ctpoeHust
OPraHUuYeCKHUX COeIUHECHUM.

Conepxanue yueOHOro MmarepuaJia

IIpeamer opranuyveckoid xumum. [loHsTHe 00 opraHmvyeckom BeriecTBe U | 9 2
opranM4yecko xumuu. KpaTkuii OYEpK HCTOPUM PA3BUTHS OPraHUYECKOU
xuMuu. Butanusm u ero kpymieHue. OCOOCHHOCTH CTPOCHHS OPTaHUYECKUX
coequueHui. KpyroBopor yriepoja B mpupoze.

Teopusi crpoeHusi  opranuuyeckux coeauHeHui  A.M.byrtieposa.
[Ipennoceuiku co3maHust Teopun CTpOeHHs. OCHOBHBIE TOJIOKEHHS TEOPUHU
ctpoeHust A.M.byTtinepoBa. XUMHUYECKOE CTPOCHUE U CBOKWCTBA OPraHUYECKUX
BemecTB. [lonstue 06 nzomepun. Cnocodbl 0TOOPAKEHUS CTPOEHUST MOJIEKYJIbI
(bopmynbl, moxenu). 3HaueHue Teopun A.M.byTiaepoBa s pa3BUTHS
OpPraHUYECKON XUMHUU U XUMUYECKUX IIPOTHO30B.

Crpoenne aroma yriepoga. OJJEKTPOHHOE O00Jako U opOuTaimb, S-U p-
opOuTanu. OJNEKTPOHHBIE W OJIEKTPOHHO-Tpaduueckue (opMysbl aToma
yriaepoga B OCHOBHOM M BO30YyXJIE€HHOM cocTtosiHusAX. KoBaneHTHas
XUMHUYECKasi CBSI3b M €€ KIacCH(pUKaIMs 10 CHoco0y TepeKphIBaHUS
opoutaneir (o-u m-cBszu). [lomstme rubOpumm3anuu. Pa3nudHble THITBI
ruOpuanzanud U QopmMa aTOMHBIX OpOuTaliel, B3aUMHOE OTTaJKHWBAaHUE
rUOpUIHBIX OpOUTAJIEN U UX PACIHOIOKEHHE B TPOCTPAHCTBE B COOTBETCTBHH C
MUHHUMYMOM 3HEpPruu. I'eomeTpusi MOJIEKYJI BEIIeCTB, 00pa30BaHHBIX aTOMaMH
yIIepoJia B pa3IuvHbIX COCTOSHUAX THOPUAN3ALIUN.

Knaccupuxanus OpPraHu4YecKMux COCAMHEHUH. Knaccuduxanus
OpraHWYECKUX BEUIECTB B 3aBUCUMOCTH OT CTPOCHHS YIJIEPOJHOW LEIH.
[lonsitue dynkunoHanbHOUM rpymnmbl. Knaccudukaius opraHu4ecKux BEIIECTB
1o TUIy (YHKIIMOHAIBLHOM TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BellecTB. TpUBHAIbBHBIE Ha3BAHMUS.
PannonanbHasi HOMEHKIAaTypa Kak npeamecTBeHHuna HomeHknarypel [UPAC.
Homenknarypa IUPAC: npunmumnsl oOpa3oBaHus Ha3BaHHM, CTapIIMHCTBO
GYHKIMOHANBHBIX Tpynm, WX o0o3HaueHme B mpedukcax U cydhdukcax




Ha3BaHUM OPraHUYECKUX BEIIECTB.

Tunbl XUMHYECKHUX CBsi3eil B OPraHMYeCKHX COeJMHEHHSIX M CIOCOObI UX
pa3pbiBa.

Knaccudukanus  KOBaJeHTHBIX  CBSI3M MO AJIEKTPOOTPUIIATEILHOCTH
CBSA3aHHBIX aTOMOB, CIOCOOY TEpeKpbIBaHUA OpOuTajneil, KpaTHOCTH,
MexaHu3My oOpazoBaHus. CBs3b MPUPOJBI XUMHUYECKOW CBS3HM C THUIIOM
KPUCTAJUIMYECKONW PENIETKA BEIIeCTBAa U €ro (PU3WYEeCKUMH CBOMCTBAMHU.
Pa3ppiB  xuMu4eckoW CBsI3M Kak TMpoIecc, OOpaTHBIA ee 00pa3oBaHUIO.
I'oMOIMTHYECKUI U TETEPOIUTUYECKUM Pa3phIBbI CBS3EM, UX CONOCTABJIEHUE C
OOMEHHBIM M JOHOPHO-AaKLENTOPHbIM MEXaHU3MaMH UX O0Opa30BaAHMS.
[Tonarue cBOOOJHOrO pajguKana, HYKICOPUWIBHON U 3IEKTPOPUILHOMN
YaCTHIIBI.

Knaccupukanus peakunii B oprannyeckoii xumuu. [lonarue o tumax u
MEXaHu3Max peakuuid B opraHudeckoil xumuu. CyOcTpaT U peareHr.
Knaccudukanus peaknuii 1Mo H3MEHEHUI0O B CTPYKType cyOcTpata
(mpucoearHEHUE, OTIICIUICHUE, 3aMEeIlIEHNEe, U30MEpHU3allMsl) U TUIYy peareHTa
(pamukanbHbIe, HYKJI€O(MUIbHBIC, SJIEKTPOPUIbHBIE).

Peakiuu npucoenunenus (An, Ag), snumunupoBanus (E), 3amemenus (Sg, S,
St), nzomepuzanuu. Pa3HOBUAHOCTH peaKIuil Ka)KJI0r0 TUIA: TUAPUPOBAHUE U
JNETUAPUPOBAHNE, TaJOTCHUPOBAHUE U JIETAIOTEHUPOBAHUE, THUApATALUS U
Aerujpartamnusi,  TUAPOTAIOTeHUPOBAHUE W JIETUAPOTAJIOT€HUPOBAHUE,
NOJIMMEpU3alisl W TOJMKOHACHCAlMs, neperpynnupoBka. OcoOeHHOCTH
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI B OPraHU4YECKON XUMHUHU.
CoBpeMeHHbIE MPEICTABJICHUSI 0 XMMHUYECKOM CTPOEHMH OPraHUYecKHX
BelleCTB.

OcHOBHBIE HampaBiieHUs] pa3BUTUA Teopun ctpoeHus A.M.Byrtneposa.
N3omepust opraHMyeckuMx BeEIIECTB W €€ BUAbL. CTPYKTypHass H30MEpHS:
ME)KKJIACCOBas, YIJEPOJHOrO CKEJleTa, IIOJOKEHUsI KpaTHOW CBS3U U
byHKUMOHANBHOM Tpynmbl. [IpocTpaHCTBEHHAs M30MepHs: T€OMETpUYECKas U
ontnyeckas. IloHATHE acHMMETPUYECKOTO LeHTpa. bronornyeckoe 3HaueHue




ONTUYECKOM H30MEpUU. B3aMMHOE BIMSHHME AaTOMOB B  MOJIEKyJax
OpPraHUYECKUX BEIICCTB. DICKTPOHHBIE 3(P(HEKThI aTOMOB M aTOMHBIX T'PYII B
OpraHudeckux Moiiekynax. WMHAyKIMOHHBIH S()QeKT, MONOKUTEIbHBIA U
OTpUIIATENIBHBIN, €ro ocoOeHHOCTH. Me3omepHbii  dddext  (3ddekT
COTIPSKEHHS), €0 OCOOEHHOCTH.

JlaGopaTopHsblil onbIT U3rotroBiieHre MOJENel MOJEKYJ — MpeacTaBUTeNneh
Pa3JIMYHBIX KJIACCOB OPraHUYECKUX COCAMHEHUMN.

IIpakTnueckoe 3ansitue Nel. OOHapyxkeHue yryiepoJa WU BOAOpPOAA B
OpraHM4ecKoM coeuHeHur. OOHapy)eHUe TaJIOreHOB.

CamocrosiTeqibHasi padoTa 00y4al0IIMXCH

1. Cucrematuveckass mpopabOTKa KOHCIEKTOB  3aHATHH, Yy4eOHOU
JUTEpaTypbl, JOMOIHUTEILHON TUTEPATYPhI

2. Hanucanue cooOlIEeHUs WK CO3IaHUE TTPE3CHTAIUN:

«Ku3Hb n nestenpHOCTH A.M. byTineposa»

«KpaTkue cBe/ieHHs IO UICTOPUM BO3HUKHOBEHHUS U PA3BUTHSI OPTaHUUECKOMN

XUMUM

«PoJIb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUU U PA3BUTHUU MHUPOBOI

oprannueckot xumum» «COBpPEMEHHbIC TMPEJACTABICHUS O TEOPUHU

XUMUYECKOTO CTPOCHUS.

3.CocraBiieHHE CTPYKTYPHBIX (OpMYJ OpPraHUYeCKUX BEHIECTB, HX

M30MEPOB ¥ TOMOJIOTOB

Tema 1.2.
IIpenenbHbIe YIi1eBOAOPOAbI

Conepxanue yueOHOro MaTepuaJia

I'omonoruveckuii psa  aakanoB. I[lonstue 00 yriaeBojgopoaax.
OcoOeHHOCTH  CTPOEHUSI  MPEJETbHBIX  YIJIEBOJAOPOJOB. AJKaHBI  Kak
MPEJICTABUTENIHN IPEAECTBHBIX YTIIEBOAOPOIOB.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJIbl METaHa W
JIPYTUX ajlkaHoB. ['oMosioruueckuit psia v uzoMmepus mapapunoB. HopmanbsHoe
W Pa3BETBICHHOE CTPOCHUE yIJIepoaHou uenu. HoMeHknaTypa ajKaHOB M
AJIKMIBHBIX 3amecTuTenc. @du3nyeckne CBOMCTBA aJIKaHOB. AJKaHbl B




MIPUPOJIE.

XuMHYecCKHe CBOMCTBA AJIKAHOB.

Peakniun  Sg-tuma: ramorenupoBanue  (pab6orsl  H.H.CemeHnosa),
HUTpoBaHue no KoHoBanoBy. MexaHu3M peakiiuy XJIOPUPOBAHUS aTKAHOB.

Peakuuu nperuapupoBaHus, TOPECHUS, KATATUTHYECKOTO OKHCIICHUS
ankaHoOB. KpeKkuHr allkaHOB, pa3JWYHBIE BHUJbl KPEKWHIa, MPUMEHCHUE B
MPOMBINUIEHHOCTH. [Inponn3 u KoHBEpCHs METaHa, U30MEpU3aIUsl aJTIKAHOB.

IIpuMeHeHHe U cIOCOOBI MOJTYyYEeHUS AJTKAHOB.

OO6mactu mpuMeHEeHHUsT akaHoB. [IpOMBINIUICHHBIE CIIOCOOBI TTOTYYCHUS
aJIKaHOB: TIOJIyYEHUE U3 NPHUPOJHBIX HMCTOUYHHUKOB, KPEKUHI TapaduHOB,
MOJIyYEHUE CHUHTETHUYECKOro O€H3WHA, rasudukanus yris, TUAPUPOBAHUE
ankaHoB. JlaGoparopHbie cmOCcOOBI TMOMY4YEHHs] allkaHOB: CHHTe3 Bropiia,
JeKapOOKCHIIMPOBAHUE, THIPOJIN3 KapOuia aTFOMUHUS.

Huknoankanpl. ['OMOJIOTHYECKUN PSAJT 1 HOMEHKIIATYPA UKIOATKAHOB,
ux obmas ¢dopmymna. Ilonstue o HanpspkeHuW 1MKIa. M3omepus
UKJI0AJIKAHOB: MEXKKJIaccoBasi, YIJIEPOJAHOTO CKeJieTa, IeOMEeTpUYecKasl.
[Tonyyenue u puznUecKre CBOMCTBA IIUKIOATKAHOB.

XWMHUYECKHEe  CBOMCTBA  IMKIOaidkaHoB.  Cnenuduka  CBOWCTB
UKI0ATKAaHOB ¢ 14/mbIM pa3MepoM IukiIa. Peaknuu nOpucoeauHEHUS |
PaIMKAIBLHOTO 3aMEIICHMUSI.

JlaGopaTopHBbIil ONIBIT

N3roroBineHne Moenen MOJIEKYJ aTKaHOB U FaJOT€HAJIKAHOB.

N3roTtosnenne napauHUPOBAHHON OyMaru U UCHbITAHUE €€ CBOMCTB:

OTHOILIEHHUE K BOJIE U KUPaAM.

OO6Hapy’eHue BOJIbl, CAXKH, YTIJIEKUCIIOTO Ta3a B MPOIyKTax TOPEHUs CBEUH.
O3HakOMJIECHHME CO CBOMCTBAaMHM TBEpAbIX MapauHOB: IUIABJICHUE,

pacTBOPUMOCTb B BOJAE M OPraHUYECKUX DPACTBOPUTENAX, XUMHUUYECKas

WHEPTHOCTh (OTCYTCTBHME B3aUMOJICUCTBHUS C OpPOMHOM BOJIOM, pacTBOpamu

IIEpMaHIaHaTa Kalusl, TUAPOKCH/Ia HATPUS U CEPHOM KHUCIIOTHI).

O3HakoOMJIEHHME CO  CBOMCTBAaMH  TBEpAbIX MapaduHOB:  IJIaBJICHHUE,




pacTBOPUMOCTh B BOJAE U OPraHUYECKUX PACTBOPUTEIISIX, XHUMHUYECKas
WHEPTHOCTh (OTCYTCTBHE B3aMMOJICHCTBUSI C OpPOMHOW BOJIOM, pacTBOpaMu
NepMaHTaHaTa Kajusl, THAPOKCHJIA HATPUsSL U CEPHOM KHUCIIOTHI).

IIpakTnueckoe 3ansaTue Ne2. [lonmyueHue MeraHa M MU3y4YEHUE €rO CBOWCTB:
rOpeHue, OTHOIICHHE K OpOMHOM BOJIe M PaCTBOPY MEpMaHraHaTa KaJusl.

CamocrosiTeibHas padoTa 00y4almuxcH
1. MopnenupoBaHue aqKaHOB.
2. Pemenme 3amau.

Tema 1.3.
3TI/IJICHOBI>Ie MU JUCHOBLIC
YIJIEBOOPOIbI

Conep:xxanue y4eOHOro MmarepuaJjia

I'omoornyeckunii psija aJIKeHOB.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl J3THIEHA U
ankeHoB. ['omonoruueckuii psn u obmas Qopmyna ankeHoB. M3omepus
OTUJICHOBBIX  YIVIEBOAOPOJOB:  MEXKKIIACCOBAs, YIVIEPOJHOIO  CKEJIETa,
MOJIOKEHUST KPaTHOU CBSA3HM, reomerpuyeckas. OCoOOCHHOCTH HOMEHKJIATYpPHI
ATUJICHOBBIX YTJIEBOJOPOAOB, HA3BAHUS BAXXHEUIINX pAAUKAIOB. PU3nyecKkue
CBOCTBA AJIKEHOB.

XumMHnuyeckue CBOMCTBA AJIKEHOB.

OnekTpoPWIbHBIN  XapakTep peakiuii, CKJIOHHOCTh K peaKIusiM
MPUCOEIMHEHHNS], OKUCIIEHHUS, ToauMepu3anuu. [IpaBuno MapkoBHHKOBA U €ro
3JIEKTPOHHOE 000CHOBaHMUE. Peakuuun rajoreHUPOBAHMS,
TUAPOTAIIOTEHUPOBAHUS, TUAPATALIMK, TUAPUPOBAHUSA. MexaHu3M A g-peakiui.
[TonsiTHe 0 peakuusIX NOJIUMEPU3ALINH.

I'openue ankeHoB. Peakinu OKUCIIEHHUS B MATKUX U )KECTKUX YCIOBUSIX.
Peaxnusa

Barnepa u ee 3HaueHue A OOHAPYXKEHUS  HEMPEAENbHbBIX
YIJIEBOJIOPOIOB, IOJIYUYECHUS TIIUKOJIEH.

IIpuMeHeHHe U CIOCOOBI NMOJIyYeHHS AJIKEHOB.

Hcnonp3oBaHnEe BBICOKOM PEAKIIMOHHOW CIIOCOOHOCTH aJKeHOB B
XUMHYECKOW MPOMBINUIEHHOCTH. [[pMeHeHre ATHIIeHa U IPOITWIICHA.

[TpoMBbIIIITIEHHBIE CrocoObl MOJTY4YECHUS AJIKEHOB. Peakiuun




JIETUJIPUPOBAHUS U
KpeKHHra ajgkeHoB. JlabopaTopHbie criocoObl OJTyYEHHSI AJIKEHOB.
Aaxkanuensl. [TonsTue u kiaccudukanys IUEHOBBIX YIJIEBOIOPOJIOB IO

B3aMMHOMY PAacCIOJIO)KEHUIO KpaTHBIX CBsi3ed B Mosekyne. OcobGeHHoCTH

ANEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHHUSI COMPSIKEHHBIX JIUECHOB.

IlonsTve 0  m-d2;MeKTpOHHOM — cucreMe. HoMeHkiarypa  IHEHOBBIX

yraeBo1opoaoB. OCOOEHHOCTH XUMHYECKHX CBOWCTB COIPSKEHHBIX JAHEHOB

KAaK CIEICTBUE MX DJIEKTPOHHOrO cTpoeHus. Peakiuu 1,4-ipucoenvHeHHs.

[Tonmumepuzanus aueHoB. CrocoObl MOMyYEHUS TUEHOBBIX YTIIEBOJOPOJIOB:

pabotsl C. B. JlebeneBa, AeruipupoBaHUe AJIKAaHOB.

OcCHOBHBIC NOHATHS XMMHH BBICOKOMOJIEKYJSPHBIX COeAUHEHMI

(Ha npuMepe NPOAYKTOB NOJUMEPH3ALMU AJIKEHOB, AJKAIMEHOB M HX

rajJloreHNnpou3BoAHbIX). MoHOMEp, MOJUMEp, peakuus MNOJIUMEpPU3ALINH,

CTENEHb MOJMMEpPU3alUU, CTPYKTYpHOE 3BEHO. THIbI MOTMMEpPHBIX UENeH:

JVHEWHbIC, pa3BETBICHHBbIE, cmuThie. [loHATHE O CcTEepeoperyIsapHbIX

nonumepax.  llonmumepsl  TepMOIUIACTHYHBIE U TEPMOPEAKTHBHBIC.

[IpencraBnenne o 16mactmacccax u 3mactoMepax. [1onMAITHIIEH BBICOKOTO H

HU3KOT'O JIaBJIEHUs, €r0 CBOMCTBA U npuMeHeHue. Karaimmzaropsr Lurinepa —

Harra. IlomunponuneH, ero nmpuMeHeHHe U cBoucTBa. ['anmoreHcopep:xkamue

noyimMepel:  TedoH, NoMUBHHWIXJIOpHA. Kaydykun HaTypaibHBIA W

cuntetnueckue. CononmmMepsl (OyTaIMEHCTUPOIIbHBIN KayuyK). Bynkanuzanus

Kay4yyKa, pe3uHa 1 300HMUT.

JlabopaTopHbIil ONBIT

OO6HapyxeHue HenpeIeIbHbIX COeTMHEHU B KEPOCUHE, CKUIHUIAPE.
O3HakoMIIeHHE ¢ 00pa3LamMu IMOJIMATUIIEHA U OJUIPONMIEHA
Pacno3HaBaHue 00pa3loB aIKaHOB U AJIKEHOB.

IpakTuyeckoe 3ansaTue Ne3. [TonydeHue 3TuieHa AeTUApPATaAIIACH STUIIOBOTO
cnupra. BzauMmopelicTBue OSTWiIeHa ¢ OpOMHOM  BOJIOM, PacTBOPOM
nepManrasara kajus. CpaBHEHHE TUIAMEHM 3THJIEHA C IJIAaMEHEM MPeaeIbHbIX
YTJIEBOAOPOIOB (METaHa, MPOMaH-0yTaHOBOM CMECH).




CamocrosiTeibHas padoTa 00y4arOIIMXCH.
1. CocraBnenne ypaBHeHui: [ eHeTnueckas cBs3b npespaiieHus Y.B.
2. Pemenue 3agau
3. 3anonnenue Tabauipl «CpaBHUTENbHAS XapaKTEPUCTUKA
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN »

Tema 1.4. AunermjieHOBBIE
YIJIEBOIOPOAbI

Conep:xanue y4eOHOTr0 MaTepuaJsia

TI'omosoruveckuii psjg aJKHHOB. DJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpPOEHHE aleTWIeHa M JPYruxX ajkuHOB. ['oMonormyeckuid psig v oOmias
(dopmyna ankuHOB. HoMeHKIIaTypa alleTUIEHOBBIX YIieBOAOPOI0B. M3omepus
MEKKJIACCOBAs, YTIIEPOJAHOTO CKEJIETA, MOJI0KEHUS KPaTHOW CBSI3H.

XuMHYeCKHe CBOMCTBA M TNpPHUMeHeHHe AaJKHHOB. (OcoOeHHOCTH
peaKUUil NMPUCOEAUHEHUS 1O TPOMHOM YIIIEpOA-YIJIEpOAHON CBs3U. Peakuus
KyuepoBa. IIpaBuno MapkoBHHKOBA NPUMEHHUTEIIBHO K  alleTHICHaM.
[ToaBmXHOCTH aToMa BOJIOpoJa (KUCIOTHBIE CBOMCTBA ajdKUHOB). OKuCIEHUE
ankuHoB. Peakius 3enuHckoro. [IpuMeHeHue aleTHIEHOBBIX YIIIEBOJIOPOJIOB.
IlonuBuHMIaLETAT.

Honyyenue ankuHoB. [lomyyeHue aneTuiIeHa NMUPOIUM30M METaHA U
KapOMJIHBIM METOJIOM.

JlaGoparopHsblii onbIT I3roToBieHne mMoaene MOJEKYJ alKHHOB, UX
M30MEPOB.

CamocrosiTeibHas padoTa
1. M3rotoBieHue MOJEINIEH YyTIIeBOAOPOI0B
2. Ha3zBanue BeleCTB 10 MEXKAYHAPOIHON HOMEHKJIATYPE
3. CocTtaBiieHHME U PEUICHUE TEHETUYECKUX LIENOYEK

Tema 1.5.
ApoMaTHyeckue
YIJIEBOAOPOAbI

Conepxanune yueOHOro MmarepuaJia

I'omosiornyeckuii psia apeHoB. beH30s kak npeacTaBUTENb apeHoB. Pa3Burue
NpeJCTaBIeHUd O cTpoeHun OeHzosna. CoOBpeMEHHbIE MpeACTaBICHHUs 00
AJIIGKTPOHHOM U TPOCTPAHCTBEHHOM cTpoeHuu Oenzona. OOpa3oBaHue
apoMaTU4YecKol m-cucTembl. ['oMoiorm OeH3ona, MX HOMEHKIIATypa, 00Ias
dbopmyna. HomeHknaTypa [uisi JU3aMELIEHHbBIX MPOU3BOJHBIX O€H30J1a: OpPTO-,




METa-, Iapa-pacnoiokeHue 3amecturenci. Gusznyeckne CBOMCTBA APEHOB.
Xumuyeckue cBoOHcCTBa apeHoB. I[Ipumepsl peakiui 37aeKTPOPUIBLHOTO
3aMeIleHUs: TaJIOTeHUPOBAHUs, alKuiIMpoBaHus (karanuzatopsl Opunens —
Kpadrca), HurpoBanusi, cynbpupoBanus. Peakuuu THUIPUPOBAHHUS U
npUcCOeMHEHUs XJjiopa K OeH3zomy. OCOOEHHOCTH XMMHYECKUX CBOMCTB
roMosioroB OeH3osa. B3anMHOe BIMAHHME aTOMOB Ha MPUMEPE TOMOJIOTOB
apeHoB. OpHeHTalus B peakIusax MeKTpoduibHOro 3amenieHuss. OpueHTaHThI
[ u Il pona.

IIpumeHeHue U moJiydyeHHue apeHoB. [[pupoaHbpie HCTOYHUKN apOMaTUYECKUAX
YIJIEBOJOPOAOB. ApomMaTh3anusl ajkaHOB W LMKIOAJIKAHOB. AJIKUIMPOBAHUE
OeH3oJ1a.

CamocrosiTeibHas padoTa

N3roTtoBiieHne MOiesiel yIiIeBOJOPOI0B

HazBaHue BemecTB o MEXyHapOJIHON HOMEHKJIAType
CocraBneHue U peleHrne TeHeTHYECKUX LEN0YeK

4. Penrenue 3amau

W=

Tema 1.6. Ilpupoannbie
HCTOYHUKH YTIJI€BOIOPOI0B.

Conep:xanue y4eOHOTr0 MaTepuasia

He¢gtb. Haxoxnenne B mnpupoae, coctaB U (PU3MYECKUE CBOMCTBA
Heptu. TorumBHO3Heprernueckoe 3HadeHue Hedtu. [IpombinieHHas
nepepaborka HedTu. PexkTudpukauus HePTH, OCHOBHbIE (PpakUUU €€
paszeneHus, uX HUCIoyb3oBaHue. BropuuHas nepepaboTka He(TENpPOIYyKTOB.
Pektudukanuss  Ma3zyra 0Opu  YMEHBIIEHHOM  JaBieHHH.  KpekuHr
He(TENpPOTyKTOB.

Paznuuneie Buabl kpekuHra, pa6otel B.I'.IllyxoBa. WM3omepuzarus
aJKaHOB.

ANKAIMPOBAHWE  HENPENENBbHBIX  YIVIEBOJIOPOIOB. Pudopmunr
HeTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.

Ilpupoanbiii ¥ momyTHbld HeTsAHOW ra3bl. CpaBHEHHE COCTaBa
IIPUPOIHOIO U MOITYTHOI'O ra30B, UX IPAKTUYECKOE UCIIOJIb30BaHNE.

KameHHblii yrojib. OCHOBHbIE HAIIPABJICHHSI HCIIOJIb30BAHMSI KAMEHHOTO




yriist. KokcoBanne kaME@HHOTO YIJis, BaKHEHIIME MPOIYKThl ATOTO Mpoliecca:
KOKC, KaMEHHOYTOJbHasi cMoOja, HajacMoibHas Boga. CoenuHeHwus,
BBIJICISIEMBIE W3 KaMEHHOYTOJIbHOM cMoJibl. IIpomyKThl, momydaemsble H3
HaJICMOJIbHOM BOJBI.

DKOJIOTUYECKHUE aCHEeKThl AOOBIUM, MepepaboTKU M MCIOJIb30BAaHUSI TOPIOUUX
HCKOMNAEMBIX.

JlaGopaTopHBbIii ONBIT

Omnpenenenre HAIWYUS HETPEACIbHBIX YTIEBOJOPOIOB B OCH3MHE U KEPOCHHE.
PacTBOpUMOCTh pa3inyHbIX HE(PTENPOAYKTOB (OEH3WMH, KEPOCHH, IU3EIbHOE
TOILUIMBO, BAa3€JIMH, apaduH) APYT B JIpyre

CamocrosiTesibHast padora

1. Co3nanue npe3eHTaum: « XUMHsl YIJIEBOJIOPOJHOTO ChIPhsS U MOs Oyay1ias
npogeccus» «IKOJIOrMUYECKHE aCleKThl UCII0JIb30BAHUS YTIIEBOIOPOAHOIO
chIpbs» «VcTOpHs OTKPBITHSA U pa3pabOTKU ra30BbIX U HEPTIHBIX
MecTopoxieHui B Poccuiickon denepanum

Tema 1.7. I'mapokcuibHbIe
COeIMHCHMUSI.

Conep:xanue y4eOHOTro MaTepuasia

Ctpoenue u kiaaccupukanus cnuproB. Knaccubukamnus cmupToB 1Mo
THIY YTIE€BOJAOPOJHOTO PAAUKAIIA, YACITY THAPOKCUIBHBIX FPYNI U TUIy aTOMa
yrilepoAa, CBSI3aHHOTO C TUAPOKCWIBHOM TIPYyNIoOW. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME THAPOKCWIBHON Tpynmbl. BnusHue cTrpoeHus
CIIUPTOB Ha MX (PU3NUYECKUE CBOMCTBA. MeXMOJEKysIpHas BOJOPOIHAS CBS3b.
I'omonoruueckuil psii MpenesibHbIX OJHOATOMHBIX CHUpTOB. M3oMepus u
HOMEHKJIaTypa ajlkaHOJIOB, UX 001ast popmya.

XuMH4YeCKHe CBOHCTBA AaJKAHOJOB. PeakinonHas cmnocoOHOCTH
MpPEJICIbHBIX ~ OJTHOATOMHBIX  CHUPTOB. (CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOMCTB OpPraHUYECKUX M HEOPraHWYECKUX CoenuHeHuu, coaepkammux OH-
IPYIITY: KHCIOT, OCHOBaHWM, aM(OTEPHBIX COCIMHEHUH (BOJbI, CIHUPTOB).
Peakunu, mnoarBepkaaronMe KHUCIOTHBIE CBOMCTBA CIUPTOB. Peaknuu
3aMEIICHUsI TUIPOKCWIBHOW TIpynibl. MexXMONIeKyIsspHas AeruapaTanus
CIOUPTOB, YyCJIOBHS o0OOpa3oBaHHMs TpOCThIX 3(PupoB. CloxHbIE 3PUPHI




HEOPTaHUYECKUX M  OPraHMYECKUX KHUCIOT, peakiuu dTepudukaiuu.
OKucneHne U OKUCIUTEIBHOE IETUAPUPOBAHUE CITUPTOB.

Cnoco0bI noJry4eHusi CIIUPTOB.

I'maponu3 ranoreHankaHoB. ['uwaparanusi ajakeHOB, YCIOBUS €€
npoBeeHrs. BocctanoBneHne KapOOHMIIBHBIX COSAMHEHUM.

OT1aesibHBIE TPEACTABUTEIN AJTKAHOJIOB.

Meranon, ero mPOMBIIUIEHHOE IIOJIYyYEHME M NPUMEHCHHUE B
MPOMBINIUICHHOCTH. buonorndeckoe neiictBue wmertanona. Crnenududeckue
CIIOCOOBI MOTYUYEHUS ATIIIOBOTO criupTa. dusnosornueckoe eHCTBHE dTaHOIA.

MHoroaromMHble CiMpPThI. M30Mepusa 1 HOMEHKIATypa NpeaCTaBUTENEH
JIBYX-U  TpPEXaTOMHBIX CcHUPTOB. (OCOOEHHOCTH XUMUYECKUX CBOWMCTB
MHOTOATOMHBIX CIIUPTOB, WX KauyeCTBEHHOEe oOHapyxkeHue. OTaeabHble
MPEJACTABUTENIN: ATUICHIJIUKOJb, TJUIEPUH, CHOCOOBI WX TOJY4YeHHS,
MPAKTUUYECKOE NTPUMEHEHHUE.

®eHos1. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTpPOCHHE (eHoda.
B3anmHoOe BIMSIHHE apOMaTUYECKOr0 KOJIbLA U TUAPOKCUIBHOM TPYIIIHIL.

XuMuueckne cBoiicTBa (eHona Kak (YHKIHUS €ro XUMHUYECKOTO
cTpoeHus. bpomupoBanue ¢eHona (KadyeCcTBEHHAsT pEaKIusi), HUTPOBAHUE
(TUKpUHOBAas KHCIIOTa, €€ CBoiicTBa W IpuMeHeHue). (OOpa3oBaHue
OKpAIlIEHHBIX KOMILIEKCOB ¢ moHoMm Fe’'. Ilpumenenue denona. ITonydyenue
(deHo1a B MPOMBIIIIIICHHOCTH.

JlabopaTopHblii onbIT PekTH(uKaLMs cMECH 3TaHOI—BO/A.

OOGHapy>keHue BOJIbl B @3€0TPONMHON CMECH BOJIbl U ATUJIOBOTO CIIUPTA.

I[IpakTnueckoe 3ansiTueNe4. M3yuenue pacTBOpUMOCTH CIIUPTOB B BOJIE.
IIpakTnuyeckoe 3ansiTueNeS. OkucieHHEe CHUPTOB PA3IUYHOTO CTPOECHUS
XpoMoBo# cmechro. Ilomyuenue auatunoBoro s¢upa. [lonydyenue rimuepara
MEH.

CamocrosiTeibHas padoTa
1. Coobmenue: "O Bpeae ankoroyus".
2. CocraBiieHue ypaBHeHuUi: ['eHeTnueckas cBsizb Mexay Y B.




Tema 1.8.
Aapaeruabl. KeToHBI.

Conep:xxanue yueOHOro MmarepuaJjia

I'omosoruveckue psaabl aJIbIeru10B U KETOHOB.

[lonsitTue 0 KapOOHWIJIBHBIX COEIUWHEHHUAX. OJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM Tpynnbl. M30Mepusi 1 HOMEHKJIaTypa ajibJIETUAOB U KETOHOB.
duznyeckrue cBOKWCTBAa KapOOHMIBHBIX COCIMHEHUM.

XuMH4yecKue CBOMCTBA AJIbJAEIrH10B U KETOHOB.

PeaknmoHHast crmocoOHOCTh KapOOHWIBHBIX COSOUHCHHMH. Peaknmm
OKHCIICHUS aJbJETUJ0B, KAUECTBEHHbIC PEAKIMU HA albJACTHIHYIO TPYMIY.
Peakuuu nonukonaeHcanuu: oopazoanue GeHoa0popManbAeTuIHbIX CMOI.

IlpuMeHeHUe U MOJTyUeHHE KAPOOHUILHBIX COeIMHEHUI.

[IpuMeHeHue anbIeTU0OB M KETOHOB B OBITY M MPOMBIILICHHOCTH.
Anblieruaibl 1 KeTOHBI B npupoie (3dupHbie macia, pepomonsl). [Tomydenue
KapOOHUJIBHBIX COCJIMHEHUN OKHMCICHHUEM CIHUPTOB, TUApaTalueil ajKUHOB,
OKHCJIEHHEM yTJIEBOAOPOAOB. OTIENbHBIE TPEICTABUTENN ANBJIECTUIOB H
KETOHOB, crielduyecKkue crocoObl UX MOJIYYSHHUs] U CBOMCTBA.

JlabopaTtopHbie onbiThl OKHCIEHUE ATaHOJA B dTaHAIb pacKaJeHHOU
MeqHOW mpoBoJiokoi. [lomyuenue ¢eHonohopMalbIerHaHOTO OJIUMEpPA.
Pacro3naBanmue pactBopa areTona u popmanusa.

IIpakTnueckoe 3anaTHeNe6. II3ydyeHne BOCCTAHOBHUTENBHBIX CBOWCTB
aJbJIETUOB: PEAKLHUS «CEePeOPSHOT0 3epKaya», BOCCTAHOBJIEHHE T'MIPOKCHIA
menu(Il). BzaumoneiictBue gpopmasibierusia ¢ ruapocyabGUTOM HATpPHsL.

CamocrosiTeibHas padoTa
1. CoobmeHusi: TOKCUUHOCTD JEHCTBUS aJIbJETUI0B U KETOHOB HA KUBBIE
OpPIaHU3MBbl.

KouTpoJsbHasi padora

2 ceMecTp

Tema 1.9.
KapG6oHoBbIe KHCJIOTBI M UX
NPOU3BO/IHbIE.

Conepxanue yueOHOro MaTepuaJia

I'omosiornyeckuii psig mnpeaebHbIX OJXHOOCHOBHBIX KapOOHOBBIX
kucjoT. [loHstue o KapOOHOBBIX KHCIOTaXx M HMX KiIacCU(UKAIUS.




DNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIBHOW TPYIIIHI.
['oMonorudeckuit psi MnpeAesibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, HUX
HOMEHKJIaTypa W H30MepUs. MexXMONEKyIsIpHblE BOAOPOAHBIE  CBS3HU
KapOOKCWJIBHBIX TPYII, MX BIUSHUE HA (PU3MYECKUE CBOWMCTBA KapOOHOBBIX
KHCJIOT.

XuMu4ecKue CBOMCTBAa KAPOOHOBBIX KHCJIOT.

Peakuun, MUTIOCTpUPYIONIUE KUCIOTHBIE CBOMCTBA U MX CPaBHEHHE CO
CBOMCTBaMU HeopraHmyeckux KucioT. OOpazoBanne (QyHKIIMOHATBHBIX
MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peaknum stepudukanuu. AHTAIPUIBI
KapOOHOBBIX KUCJOT, UX MMOTYYEHUE U IPUMEHEHHE.

CnocoObl  moJiydeHust  KapOOHOBBIX  KHCJIOT.  OTaejbHbIE
NpeacTaBuTe M U MX 3HAYEHHe.

OO6mue crnocoObl MOMYYEHUS: OKUCICHHE AJIKAHOB, aJIKEHOB, NMTEPBUYHBIX
CIUPTOB, albJeru/I0B. BakHeillve npeiacTaBuTeNM KapOOHOBBIX KHUCIOT, UX
Ouosoruyeckas poib, CHelU(pUYECKHE CHOCOObl IMOJIY4YeHHUs, CBOWCTBA U
NPUMEHEHUE MYPAaBbUHOM, YKCYCHOM, MaJbMUTHHOBOM MW CTE€apPUHOBOM;
AKPUJIOBOM W METAKpPWJIOBOM; OJIEMHOBOM, JIMHOJIEBOM W JIMHOJICHOBOW;
IIaBeJIEBOIT; OCH30MHON KUCIIOT.

Caoxubie 3¢pupsnl. CTpoeHHe W HOMEHKIATypa CIOXKHBIX 3(HUPOB,
MEXKJIaccoBasi M30MepHsi ¢ KapOOHOBBIMHU KucioTamMu. CrocoObl MOTydeHus
CIIOKHBIX 3¢pupoB. OOpaTUMOCTh peakuuu d>TepuPuKauu U  (HaKTOPHI,
BIMSIOIINE HA CMelleHre paBHOBecHs. OOpa3oBaHUE CIOKHBIX MOJIH3(PUPOB.
[Honmuatunentepedranar. JlaBcaH Kak NpeICTABUTENb CHHTETUYECKUX BOJIOKOH.
XUMUYECKHE CBONCTBA U MPUMEHEHHUE CIIOKHBIX d(PUPOB.

Kupwbl. XKupsl kak cinoxxsbie 3¢upsl riauneprHa. KapOoHOBbIE KUCTOTHI,
BXOJSIIME B COCTaB HUPOB. 3aBUCHUMOCTh KOHCHUCTEHIIMM >XHUPOB OT HUX
cocTaBa. XMMHAYECKUE CBOMCTBA KUPOB: TUAPOIN3, OMBUICHHUE, THIPUPOBAHHUE.
buosnoruyeckas posib KUPOB, UX UCIOJIB30BAHUE B OBITY U MPOMBIIUICHHOCTH.

Conn kap6oHOBBIX KHCJAOT. Mbua. CrnocoObl MOJTy4YeHUs COJeil:
B3aMMOJICHCTBHE KapOOHOBBIX KUCIOT C METa/UNIaMHU, OCHOBHBIMH OKCHJAMH,




OCHOBAHUSMHU, COJISIMU; IIEIOYHON THAPOIU3 CIOKHBIX d3PUPOB. XUMUUYECKUE
CBOICTBa coJield KapOOHOBBIX KHMCIOT: TUJPOJIU3, PEAKIIMM MOHHOTO OOMEHA.
Mpbuia, CymHOCTh MOMOIIEro AevcTBus. OTHOIIEHHE MbLIAa K KECTKOM BOJE.
Cunretnueckue Moromue cpeactsa — CMC (merepreHTsl), uX IpeuMyIECTBA
Y HEJJOCTATKH.

IMpakTnyeckoe 3ansaTueNe7. PacTBOpUMOCTh pa3nuYHBIX KAPOOHOBBIX KHCIOT
B BOJIE.

B3anmoneiicTBue yKCYCHOM KHCIOTBI € Metamiamu. llomydeHwne
M30aMUJIOBOTO 3(Hpa YKCYCHOM KUCIIOTHIL.

IpakTuyeckoe 3ansiTueNe8. CpaBHEHUE CTEIICHU HEHACHIIIIEHHOCTH
TBEPAOTO U KUAKOTO XkUPOoB. OMbUIeHUE KHUpa. [loyyeHne Mpuia U u3ydyeHue
€ro CBOMCTB: MeH000pa30BaHue, peakliui HOHHOTO OOMEHa, THIPOJIn3,
BbIICJICHUE CBOOOIHBIX KUPHBIX KUCIIOT.

JlaGopaTopHblii onbIT B3anMojelicTBue pacTBOpa YKCYCHOW KHUCIOTBI €
MarHueM, OKCHUJOM IMHKa, ruapokcuaom skenesa (I1I), pactBopom kapbonara
KaJIUs U cTeapara Kajausl.

O3znakomiieHHE ¢ 00pas3laMu CIOXKHBIX 3PUPoB. OTHOIICHUE CIOXKHBIX
3(UPOB K BOJC M OPTAaHUUYECKUM BEIIECTBAM.
«BpIBeNIeHNE» KUPHOTO MITHA C TOMOIIIBIO CIOXKHOTO 3upa. PactBopumMocTs
JKAPOB B BOJIC U OPTaHUYECKUX PACTBOPUTEIISX.
CpaBHEeHHE MOKOIIMX CBOMCTB X0351MCTBEHHOr0 Mbll1a U CMC B 5K€CTKOM BOJIE.

CamocrosiTeibHas padoTa
1. Jloxman: «Mpina. Mblla Kak COJTM BBICIITUX KapOOHOBBIX KUCJIOT U UX
MPOU3BOJHBIX», « [IOHSTHE O CHHTETUYECKUX MOIOIIUX CPEICTBAXY.
2. MsrotomneHnue Mojenei yrieBoa0po/i0B
3. HazBaHue BelecTB M0 MEXIyHApPOIHON HOMEHKIAType
4. CocTaBlIcHUE U PEIICHUE T€HETUYECKHUX IEMOYEK

Tema 1.10.
YriaeBoasbl

Conepxanue yueOHOro MmarepuaJia

IMousitne 00 yraesonax. Knaccudukamus yrieBomoB. MoHo-, nu-u
MOJIMCAXAPUIbL, MPEACTABUTENN KaXJOM T'PYNIIbl YIJIEBOJAOB. bronorudeckas




pOJIb YTIEBOAOB, UX 3HAYEHUE B KU3HU YEJIOBEKA U OOIIECTBA.

Monocaxapuabl. CTpoeHUe U ONTHYECKAs M30MEPUS MOHOCAXapHJIOB.
Wx knaccudukanus mo 4uCIy aTroMOB YIJiepoAa W MpUpoje KapOOHUIIbHON
rpynnel.  @opmyner Oumepa u  Xeyopca Uil U300pKEHUS MOJIEKYJI
MoHocaxapuaoB. OtHeceHue MoHocaxapuZoB Kk D- u L-psagy. Baxkwueitmme
IIPEACTABUTEIIM MOHO3.

['mroko03a, cTpoeHue ee MOJIeKYJIbl U (Pu3ndecKkue cBorcTBa. TayToMepus.
XUMHYECKHE CBOWCTBA T[JIIOKO3bl: PEAKUMH MO AIbJACTUAHOM TpyIIIe
(«cepeOpstHOTO 3epKajiay, OKHCIIEHHWE Aa30THOM KHUCIOTOW, THIPUPOBAHHE).
Peakuny 1IFOKO3bI KaK MHOTOATOMHOTO CIUPTA: B3aMMOJEWCTBUE TIIFOKO3BI C
ruapokcuiom meau (II) mpu koMHaTHOM TemnepaTrype U HarpeBaHUU.

Paznuunbie THIBI OpoXKeHMs (CIMPTOBOE, MOJIOYHOKHUCIOE). ['oko3a B
npupone. buosormyeckas poiap M IPUMEHEHHE TIIIOKO3bl. DpyKTo3a Kak
M30Mep TIIOKO3bl. CpaBHEHHE CTPOCHUS MOJIEKYJBI U XHUMHYECKUX CBOMCTB
TJIIOKO3bI U PPYyKTO3bl. DPYyKTO3a B MPUPOJIE U €€ OUOJIOoTHYeCcKas poJib.

[lenTo3bl. Pubo3a u ne3okcuprbo3a Kak MpPEACTaBUTENN allbJIONEHTO3.
CrpoeHue MOJeKyI.

HMucaxapuabl. Ctpoenue aucaxapuaoB. Crocod COYICHEHUS IHUKIIOB.
BoccranasnuBarone M HEBOCCTAHABIMBAIOIIME CBOMCTBA IHCAXApUIOB KaK
CJIEJICTBHE COWICHEHMs LUKJIa. CTpOeHUE U XMMUYECKHUE CBOMCTBA Caxapo3bl.
TexHosornueckne OCHOBBI MPOM3BOACTBA caxapo3bl. JIakTo3a M ManbpTO3a Kak
M30MEPBI Caxapo3bl.

[Tonucaxapuasl. OOmee crpoeHue  nonucaxapuyioB. CtpoeHue
MOJIEKYJIBI Kpaxmajia, amMuiao3a M aMWIONEeKTUH. dusznueckue CBOMCTBA
Kpaxmaya, €ro HaxoXKJIEHUE B NpHUpojAe U Ouosoruyeckas poisib. [ JHMKoOreH.
XuMuueckue cBoiicTBa Kpaxmaina. CTpoeHHE DJIEMEHTapHOTO  3BEHa
LEJUII0NIO3bl. BiusHMe CTpoeHuss MNONMMEpHOM Lenu Ha ¢GU3HYEeCKHe U
XUMHUYECKHE CBOMCTBA MEJUIIOJI03bl. [MIpONMU3 1EUII0N03bl, 00pa3oBaHUE
CIIOXKHBIX 3(UPOB C HEOPraHUYECKUMU U OPraHUYECKUMH KHUCIOTAMH.
[Tonsitue 00 HCKYCCTBEHHBIX BOJIOKHAaX: alleTaTHOM IIIEJKe, BHCKO3E.




HaxoxneHne B mpupone M Ouosiornmyeckas poib ILeinrono3bl. CpaBHEHHE
CBOMCTB KpaxmaJla ¥ LIeJUIFOJIO3bI.

I[IpakTnueckoe 3ansitue Ne9 Peakius «cepeOpsHOro 3epkajiay TIIOKO3bI.
BzaumopeiictBue r1moko3bl ¢ ruapokcunom Menu (II) mpu  pasnuunbix
TeMIIeparypax.

IIpakTnueckoe 3ansaTue Nel() JleiicTBue aMMHMA4YHOrO pPAcTBOpA OKCHJA
cepeOpa Ha caxaposy.OOHapyKeHHEe JIaKTO3bl B MOJIOKe. JlelicTBue moma Ha
KpaxmaJ.

CamocrosiTeibHas padoTa
1. CocraBnenue ypaBHeHUN: [ eHeTHUECKAs CBSA3b MEXKIY OPTaHUYECKUMU
COEJIMHEHUSMH.
2. WccnenoBatennckas padbora: KauecTBeHHOE onpesiesieHue Kpaxmaia.

Tema 1.11.
AMHHBI, AMHHOKHCJIOTBI,
0eJIKMH.

Conepxanue yueOHOro MmarepuaJia

Knaccundukanus u usomepusi aMuHOB.

[Tonsarune 06 amuHax. IlepBuuHBIC, BTOPUYHBIE W TPETUYHBIC AMHHBI.
Knaccudukanus aMuHOB MO THITy YTIAEBOAOPOJHOTO pajvKajia W YHUCITY
aMHUHOTPpYIIII B MOJEKyJie. [omosornueckne  psiapl  MOPEAEIIbHBIX
anudaTUIecKux U apoOMaTHYECKUX aMHUHOB, U30MEpPHUS U HOMEHKJIATypa.
XumMHnuyeckue CBOMCTBA aMMHOB. AMHUHBI KaK OPraHUYECKHE OCHOBAHUS, WX
CpaBHEHHE C AaMMHMAaKOM M JpPYyTMMH HEOPraHWYECKHUMHU OCHOBAHUSIMH.
CpaBHeHHE XUMHYECKUX CBOMCTB aIM(PaTUYECKUX U apOMATUUYECKUX aMUHOB.
OO6pazoBanne aMu10B. AHUIUHOBBIE KpacuTenu. [IoHATHE O CHHTETUYECKUX
BOJOKHaX. [TommamMuabl ¥ mMoanaMuIHbIE CHHTETHUECKHUE BOJIOKHA.

Ilpumenenue u nmosydyenue amMuHOB. Ilosydyenne amuHoOB. PaGoTnl
H.H.3ununa.

AMMHOKHUCHOTBI. [loHsATHE 00 aMHUHOKHCIOTAX, HMX KilacCHHKausI |
CTPOCHHUE.

Onrtuueckass wu3oMepusi o-aMHUHOKUCIOT. HomeHkiatypa aMHUHOKHUCIIOT.
JIBOWICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHCIIOT U €€ NPUYHUHBI.
bunosisipHbIEC HOHBI.




Peakuun xonnencanuu. [lentumnas cBs3b. CUHTETHYECKHUE BOJIOKHA: KaIpOH,
HHAHT.

Knaccuduxanus BonokoH. [lomydeHrne aMUHOKUCTOT, UX TPUMEHEHUE U
Oouosornueckas GyHKIIHS.

beaku. benku kak npuponssle nosumepsl. llepBuunas, BTOpUYHAas,
TpEeTUYHAasT W YETBEPTHUYHAS CTPYKTYypbl OenkoB. DuOpwIsipHbIE U
rIo0ysipHbIe Oenku. XUMUYECKHUE CBOMCTBA OEIKOB: TOPEHHE, JACHATypaIus,
TUAPOJIN3, KAUECTBEHHbIE (IIBETHBIC) PEAKIUU.

buonornyeckue QyHkmu O6enkoB, UX 3HaUeHUE. belkn Kak KOMIOHEHT
nuiy. [Ipobiema 6eJIKOBOTO rojioAaHus U MyTU €€ PEIICHUS.

JlabopaTtopHblii onbIT M3roToBieHNE MIAPOCTEPKHEBBIX U OOBEMHBIX
MOJIEJIEM N30MEPHBIX AMUHOB.

PactBopenue OenkoB B Boje W ux koaryisius. OOHapykeHue Oenka B
KYPHUHOM sl ¥ MOJIOKE.

IMpakTnuyeckoe 3anaTueNell. O6pazoBanue coneld anuwivHa. bpomupoBanue
anwiHa. OOpa3oBanue cosei rwmiuHa. [logydenne MeHOM COIM TIUIMHA.

IMpakTnueckoe 3ansatue Nel2. Jlenarypamus Oenka. llBeTHwie peaxiuu
OEJIKOB.

CamocrosiTeibHas padoTa
1. CocraBneHue U pelneHne reHeTHYECKUX LETIOUeK
2. Pemenwue 3agau
3. IIpoexTHO — HccienoBaTeNNbCKasl ACATEILHOCT «BiusHIE TeMIIepaTyphbl
Ha JIeHATypaIuio Oejika Mscay

Tema 1.12.
A3oTcoaep:kanue
rerepouMKIHYecKue
coeqnHenus. HykienHosbie
KHMCJIOTHI.

Conepxanune yueOHOro MmarepuaJia

HykaennoBble Kuciaorbl HyxknenHoBeie kucinorel. HykiienHoBbIe
KHUCJIOTBI KaK MpUpPOJIHbIE monumepbl. HykineoTuapl, uX CTpoeHue, NpUMEpHI.
AT® u AJI®, ux B3auMOIpEBpalllEcHHE M POJIb ITOTO MpPOIEcca B MPUPOJIEL.
[Tonstue JHK u PHK. Crpoenne JIHK, ee mnepBuunHas u BTOpuUYHas
ctpykrypa. Paboter @.Kpuka u JI.Yorcona. KommieMeHTapHOCTh a30TUCTHIX
OCHOBAHHU.




Tema 1.13. Buosiornueckn
AKTUBHbIE COeIMHECHUS.

Pemmukanus JIHK. OcobGennoctu crpoenuss PHK. Tunet PHK u ux
ouonornyeckue Qynkuuu. [lonstue o tTpomunom kone (komone). buocunres
Oenka B KMBOM KieTKe. 'eHHas uHxeHepus U OnoTtexHosorus. TpaHCreHHbIE
(OpMBbI paCTEeHUN U )KMBOTHBIX.

JlabopaTopHslii onbIT M3roroBieHne oOBEMHBIX M IIAPOCTEP>KHEBBIX
MOJIEJICH A30TUCTBIX I€TEPOLUKIIOB.

CamocrosiTeibHasA paboTa
1. Jloknan wim npe3eHTanus: «A30TCOAEPKAIINE OPraHUIECKHE
COEJIMHEHUSD

Conep:xxanue y4eOHOro MmarepuaJjia

®epmentnl. [lonarne o QepmeHTax Kak O  OHOJOTMYECKUX
Karanu3aropax OenkoBoil mpuponbl. OCOOEHHOCTH CTPOEHHUS M CBOWMCTB B
CpaBHEHMHM C  HEOpPraHMYecKMMHU  Karaimuzatopamu.  Kiaccudukamms
dbepmenToB. OCOOEHHOCTH CTPOCHUSI U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTH U
3¢ (HEKTUBHOCT. 3aBUCUMOCTh aKTUBHOCTH ()EPMEHTOB OT TemrepaTypsl 1 pH
cpenbl. 3HadeHue GepMEHTOB B OMOJIOTUN U TPUMEHEHUE B TIPOMBITINIEHHOCTH.

Buramunbl. Ilomstme o BurammHax. WX kimaccupukanus wu
ob6o3Hauenne. Hopma mnotpebnenuss BuTamMuHOB. BomopacTtBopumble (Ha
npumepe ButamuHoB C, rpymnnbel B u P) u xupopactBopumbie (Ha mpumepe
ButamMuHOB A, D u E). ABUTaMUHO3bI, TUTIEPBUTAMUHO3bI U TUTIOBUTAMHUHO3BI,
uX NpopuIaKkTUKa.

I'opmonsbl. IloHsiTHE O TOPMOHAax Kak OWOJOIMYECKU aKTHBHBIX
BEIIIECTBAX, BBIMOJHSIONIUX SHIOKPUHHYIO PETYJSLUI0 SKU3HEACITEIbHOCTH
opranu3MoB.  Knaccudukamuss  TOpMOHOB:  CTEPOMIbBI,  MPOU3BOJHBIC
AMUHOKHUCJIOT, TMOJIMIENTHIHbIE U  OelKoBble TOpMOHBI.  OTaenbHbIC
MPEACTABUTEIIN: CTPAIUOI, TECTOCTEPOH, UHCYJIMH, aJpEHAINH.

JlekapcrBa. IloHsTHe O JekapcTBax Kak XHUMHUOTEPAIIEBTUUYECKUX
npenapatax. KpaTtkue ucTtopuiyeckue CBEIEHUSI O BOSHUKHOBEHHH U PAa3BUTUU
XUMHOTEpanuu. ['pynmbl JekapcTB: cyabpamMuapl (CTPENTOIUI), aHTHOMOTUKHI
(OCHULWJUUTMH),  AHTUNUPETUKU  (aCOUpPHUH), AHAIBICTHKU  (QHAJBIHUH).




MexaHnusm JEWCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX IMPEMapaToB, CTPOCHUE
MOJIEKYJ, ITPOTHO3UPOBAHUE CBOMCTB HA OCHOBE aHajiu3a XUMHUYECKOTO
CTPOCHHS.

AHTUOMOTHKH, UX KIacCUPUKALUS TO CTPOCHHUIO, THUIY U CIEKTPY
neiicTBus. be3omacHble criocoObl MPUMEHEHHS], IEKAPCTBEHHBIE (DOPMBI.

JlaGopaTopHblili onbIT lVchbITaHWE PACTBOPUMOCTH aJpEHAIMHA B BOJAE U
COJISTHOM KHUCIIOTE.
OOHapyXeHue aCnUpUHA B TOTOBOM JIEKAPCTBEHHOH (hopMme.

IIpakTnueckoe 3ansitmeNel3. JlelicTBue amuio3bl CIIOHBI Ha Kpaxmal.
JlelicTBrE NEruaporeHasbl Ha METWUJICHOBBIM CUHUN. [[elicTBHE KaTajia3bl Ha
IIEPOKCUJ BOIOPOAA.

IIpakTnueckoe 3anaTueNel4. OOHapykeHHE BUTaMHUHAa A B MOJICOTHEYHOM
Mmacie. Oonapyxenue BuramuHa C B ss06104uHOM coke. OnpeiesieHue BUTaMruHa
D B ppIObEM KHUPE WK KYPUHOM JKEITKE.

IIpakTnueckoe 3anaTueNelS. AHamM3  JIEKaPCTBEHHBIX  IPENapaToB,
MIPOU3BOJIHBIX CAJIUIIMIIOBOM KHUCJIOTHI. AHAJIU3 JICKAPCTBEHHBIX IPENapaTos,
MIPOU3BOJIHBIX M-aMUHO(DEHOJIA. .

CamocrosiTeqibHas padora
Co3manue mpe3eHTaluu: «AHTUOUOTHMKH, WX KiIacCU(pUKALUS 110
CTPOCHMIO, TUITY U CIIEKTPY JEHCTBHUSI.

KonTposbHasi pabora

PA3JIEJ 2.

OBILIAA 1 HEOPTAHUYECKASA XUMMUSI.

OOyYaromuncs T0JKEH 3HATh:

1. CnocoOsl cyniecTBOBaHUS XUMUYECKUX 3JIEMEHTOB 1. CocrtaBnsTh 3JE€KTPOHHYIO (OPMYITy aToMa
XapaKTEPUCTUKY arperaTHOro COCTOSIHUS BEIIECTBA; HaxoauTe mpoLeHTHYI0 U MOJISIPHYIO KOHIEHTPALIUIO

3. Paznnuunsa Mexay CMeCSIMA U XUMHYECKUMHU PacTBOpPOB;
COCIMHEHUSAMM. 3. OnpenensaTs TUI XUMUYECKON peakluuu Mo PU3NYECKUM

OOyyaromuncs T0JKEH YMeThb:

4. OCHOBHBIE TUITBI XUMHUYECKHUX PEAKIUH (COeTMHEHNUS, XapaKTEepUCTUKAM BEIIECTBA.

PAa3JI0OKCHU, 3aMCIICHH,

oOMeHa); 4. OnpenensiTb TUI XMMUYECKOM peaKkivy;




5. 3aKOHOMEPHOCTU U3MEHEHUSI CKOPOCTU PEAKLIUMA OT 5. PaccTaBisiTh CTENEHH OKUCIICHUS U OMPEICIIATh AJIEMEHT
TEeMIIEPaTypPhl, TaBJICHUS U KOHIICHTPAIIMU BEIIECTRA. OKHCIIUTEIb U BOCCTAHOBUTEb;

6. Ilpunmun Jle [laTenbe.

7. CrocoOblI MOTyYEeHHS METaJIJIOB BOCCTAHOBIICHHEM,
OKCHUJIOB ,THAPOKCHUIOB U COJIEH; 7. CoctaBiarh (GOPMYJIBI CIIOKHBIX BEIIECTB;

8. XapakrepHble (U3UICCKUE U XUMHUYECKHUE CBOMCTBA 8. Pemath 3a1aun Ha HaAXOXKJACHHUE MAacChl, 00bEMA U

BAKHEUIINX MPEICTABUTENEH KaXKI0ro Kiacca: MIPAKTAYECKOT0 BBIXO/1A BEILIECTBA;
9. IlpuHuuUIBI U TpaBUiia COCTABIICHUS YPaBHEHUN 9. HaswiBaTh 0071aCTH MPUMEHEHHS BEIIECTB KAXKJOTO Kiacca

XAMHUYECKUX PEAKIIHH.

B HAPOJIHOM XO35MCTBE.

6. Iloka3pIBaTh HAIIPpaBJICHUC CMCUICHUA XUMHWYCCKOTO
PaBHOBCCHA IIPHU OHpG,ZICJIéHHLIX YCIIOBHAX.

Tema 2.1. XumMus — HAYKA 0O
BeLIecTBax

Conep:xanue y4eOHOro marepuaJjia

CocraB BemecTBa. XumMudeckue 37eMeHThl. CrocoObl CyIecCTBOBAHMS
XUMHYECKUX 3JIEMEHTOB: aTOMBI, MPOCThIE U CIIOKHBIE BellecTBa. BemecTBa
MOCTOSIHHOT'O M NIEPEMEHHOr0 COCTaBa. 3aKOH MOCTOSHCTBA COCTAaBa BELIECTB.
BemectBa MOJIEKYJSIpHOTO U HEMOJIEKYJSIpHOro  cTpoeHus. (CrnocoObl
OTOOpa)KEHUS  MOJIEKYJ: MOJIEKYJSIpHbIE M CTPYKTypHbIe  (DOPMYJIBI;
IapOCTEPIKHEBBIE U MacIITaOHble TpocTpaHcTBeHHbIe (CToapTa — bpurieba)
MOJIENTA MOJIEKYJI.

N3mepenne BemecTBa. Macca aToMOB U MOJIEKYJI. ATOMHasi €MHUIIA
Maccbl. OTHOCUTENBHBIE aTOMHAas M MOJIEKyJisApHas wmacchel. KonnuectBo
BEILIECTBA U €AUHULIBI €r0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. HHCIIO ABOTrajipo.
MognsipHas macca.

ArperaTHbie COCTOSIHMS BeulecTBa. TBepnoe (KpUCTAUIMYECKOE U
amop¢HOE), JKUIKOE U ra3000pa3HOE arperaTHble COCTOSHUS BEIIECTBA. 3aKOH
ABOTaJIpo 1 €ro CIeACTBUS.

Monsipablii = 00beM ~ BemIECTB B Ta3000pa3HOM  COCTOSIHUHU.
OObeMHEHHBIN Ta30BbIi 3aKOH U ypaBHeHHEe MeHeneeBa —Kiianeiipona.

CMmecn BemiecTB. Pazmuuuss MeXIy CMECIMU M XUMHYECKUMU
coelnHeHusIMU. MaccoBast 1 00beMHasi 10U KOMIIOHEHTOB CMECH.

2

IIpakTnueckoe 3anaTueNel6. 3rotoBieHne MoAenel MOJEKYI HEKOTOPBIX
OpPraHUYECKUX U HEOPTaHUYECKHUX BEIIECTB.




Tema 2.2.CTpoenue aToma.

IlpakTnueckoe 3ansitue Nel7  OuncTka BemecTB (QWIbTpOBaHUEM U
aucTriuisiien. O4ncTKa BEIIECTB NEPEKPUCTATIIU3AIMECH.

CamocrosiTeibHas padoTa
1.Co3nanue npe3entaunu «Il1azmMa — 4eTBEPTOE COCTOSIHUE BEUIECTBA»
2. Pemienue 3amau

Conepxanue yueOHOro MaTepuaJia

ATOM — cJ0kHasA yacTuua. Jloka3zaTenabCTBa CIOKHOCTH CTPOEHHUS aToMa:
KAaTOAHbIE W  PEHTTEHOBCKHE Jyud, (oTod((PEeKT, paauoaKTUBHOCTD,
ANEKTPOIU3.

[InanerapHas mozaennr atoma J. Pesepdopma. Crpoenue aroma no H. bopy.
CoBpeMeHHbIe MPEJICTABIEHUsI O CTPOEHUU atoMa. KopmycKyispHO-BOJIHOBOM
DyaJIu3M 4acTULl MUKPOMUPA.

CocraB aromHoro sianpa. HykiOHbI: NpPOTOHBI W HEUTpOHBIL. HM30TOmBI M
HYKJIW]IBI.

Y CTONYHUBOCTH SA1IED.

DJIeKTPOHHAsI 000J104Ka aToMOB. [loHsATHE 00 3JIEKTPOHHON OpOuTANIH |
ANEKTPOHHOM obJake. KBaHTOBBIE umcina: riaBHOE, opouTanbHOe (T0O0YHOE),
MarHuTHOE M CHOUHOBOE. PacmpeneneHue 3IEKTPOHOB IO SHEPrETHUYECKHM
YPOBHSIM, TMOAYPOBHSIM M OpOUTaIsIM B COOTBETCTBUU C MPUHUHUIIOM
HanMEHbLIEN dHEPTuM, npuHIUnom llaynmu n npasunom ['yHna. DnexkTpoHHBIE
KOH(UTypallui aTOMOB XMMHUYECKHX 3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH
aTOMOB XMMHUYECKHUX JJIEMEHTOB. DJIEKTPOHHAs KiacCU(UKALUs XUMUYECKUX
AJIEMEHTOB: §-, p-, d-, f-2JIeMEeHTHI.

JlabopatopHbiii onbIT. HabmioieHue CrekTpoB MCHYCKaHUS U TMOTJIONICHUS
COEJIMHEHUN XUMUYECKUX DJIEMEHTOB C TTIOMOIIBIO CIIEKTPOCKOIIA.

CamocrosiTeibHas paboTa
1. DnexTpoHHbIE KOHGUTYpAIIMA ATOMOB XUMHUYECKHUX JIEMEHTOB.
2. Cucremarudeckas mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM
JUTEPATYPHI, JTOMOJHUTEIHLHOMN JINTEPATYPhI

Tema 2.3.

Copep:xxanue y4eOHOro Mmarepuajia




IHepuoauveckuii 3aK0H 1
Ilepuoaunueckasi cucrema
XHUMHYECKUX IJIEMEHTOB

J1.A.MenneneeBa.

OTKpbITHE NEPHOAMYECKOr0 3aKOHA. [IpennochUIkKu: HAaKOIICHHUE
dakrojornyeckoro marepuaina, paboTel mnpenamecrBeHHukos (M. B.
Heb6epeitnepa, A. D. Illankyptya, Ix.A.Hwsronenaca, JI.FO.Meiiepa), cbe3n
xumukoB B Kapiicpys, nuuHocTHbeie kauectBa J[.M.MenaeneeBa. OTKpbITHE
JI.N.MenneneebiM [leproanueckoro 3akoHa.

Ilepuoanuyecknii 3aKOH U CTPOEHHE ATOMA.

N3otonbl.  CoBpeMEHHOE  MOHSITHE  XUMHUYECKOTO  3BJIEMEHTA.
3axoHomepHocTh I'. Mo3mu. CoBpemenHast popmynupoBka [lepuogmaeckoro
3akoHa. llepmommueckas cucrema u crpoeHue aromMa. PU3NYECKUN CMBICT
MOPSAJKOBOIO  HOMEpAa  3JEMEHTOB, HOMEPOB TpyNNbl W  NOEPUOAA.
Ileprognyeckoe M3MEHEHHE CBOWCTB JJIEMEHTOB: PAaJAMyCa aToOMa; JHEPIUHU
MOHM3ALINY; JIEKTPOOTPULIATEILHOCTU. [[pUUrMHBI M3MEHEHUSI METAITIMYECKUX
Y HEMETAJUTMYECKUX CBOWMCTB 3JIEMEHTOB B IpyNIlax M MEPHUOJIaX, B TOM YHUCIIE
Oonpmx u  cBepxOosbliux. 3HaueHue Ilepuoanueckoro 3akoHa H
ITepuognueckoit cucrembl xumuueckux syiemeHToB . WM. MenneneeBa s
pPa3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKOW KAPTUHBI MUPA.

JlaGopaTopHblii onbIT. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHUIOB U
rusipokcu1oB 3nemeHToB Il nepuona.

CamocrosiTeibHas paboTa
1. Co3panue npe3eHTanuu uiv Hanucanue coodienns «Cunres 114-ro
AJIEMEHTa — TPUYM{Q POCCUNCKUX (PUBUKOB-SECPIIMKOB).

3 cemecTp

Tema 2.4. CTtpoenue
BelllecTBA.

Conep:xxanune yueOHOIro MmaTepuajia

ITonsiTHe 0 XUMHYECKOM CBA3U. THUIBI XUMHUYECKUX CBSI3EH:
KOBAJICHTHAs1, MIOHHAs, METAJUIMYECKasi U BOJIOPOIHAS.

KoBajieHTHasi XumMuueckasi c¢Bsi3b. /[Ba MexaHu3Ma oOpa3oBaHUs ITOM
CBSI3U: OOMEHHBIH M JIOHOPHO-aKIEeNTOpPHbIH. OCHOBHBIE IIapaMeTPhl 3TOIO
TUIA CBS3U: JIJIMHA, IPOYHOCTh, YTOJI CBSA3U WJIM BAJICHTHBIM yrosu. OCHOBHbIE
CBOMCTBA KOBAJICHTHOM CBSI3U: HACBIIIEHHOCTh, OJISIPU3YEMOCTh U IPOYHOCT.
DNEeKTPOOTPULATENBHOCTh U KJIacCU(UKAIMs KOBAJICHTHBIX CBSI3€H MO 3TOMY




MPU3HAKY: MOJISIPHASA U HEMOJISIpHAsE KOBAJIEHTHBIEC CBSI3U. [10NSIpHOCTD CBS3U U
NOJIAPHOCTh MOJEKybl. Crioco® mepekpbIBaHMs 3JEKTPOHHBIX opOuTaned u
Kjaccuukanus KOBAJCHTHBIX CBSI3€M MO 3TOMY MPHU3HAKY: G-U T-CBS3H.
KpaTHOCTh KOBaJE€HTHBIX CBA3€H U KiacCU(UKAIUS UX MO 3TOMY IMPHU3HAKY:
OJMHApHBIC, JBOWHBIC, TPOUHBIE, NOJYTOPHbIE. THUIBI KPUCTATUIMYECKUX
PELIETOK y BELIECTB C O3TUM THUIIOM CBSA3U: ATOMHBIE U MOJIEKYJSPHBIC.
Pu3nYeCcKrue CBOMCTBA BEIIECTB C 3TUMU KPUCTALIMYECKUMU PELIETKAMU.

HNonHnas xummn4eckas cBsi3b. KpaliHul Cciiydail KOBaJ€HTHOM IMOJSPHOU
cBsA3M. MexaHu3M oOpa3oBaHHs WOHHOW CBsA3U. VOHHBIE KpUCTaNIMYECKHE
PEIIETKN U CBOMCTBA BEIMIECTB C TAKUMHU KPUCTAJIIAMM.

MeTta/sinyeckasi XuMudeckas cBsi3b. OCcoObIM THII XUMHUYECKOM CBSI3U,
CyHIECTBYIOIIMM B METAUIAX M CIUIaBax. Ee OTiIMYus HU CXOJCTBO C
KOBAJIECHTHOU U HIOHHOU CBA3SIMU.

CBolicTBa METAJUIMYECKOW CBS3U. MeTauIM4ecKue KpUCTaJINYeCKue
PELIETKH M CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIAMH.

Bonopoanasi xumuueckasi CBfi3b. MexaHu3M o0Opa3oBaHHUs TaKOM
cBs3u. Ee maccudukanus: MEXKMOJEKYJsIpHas W BHYTPUMOJEKYJISIpHAS
BOJIOPOAHBIE CBS3U. MOJIEKYJISIpHBIE KPUCTAJUIMYECKUE PELUIETKH Uil 3TOrO
Thna CcBsA3d. Dusmyeckne CBOMCTBA BEHIECTB C BOJOPOAHOM CBA3BIO.
buonornueckass posib  BOAOPOAHBIX CBSI3€M B OpPraHU3aldd  CTPYKTYpP
OMOMOIUMEPOB.

Enunas npuposa XMMUYECKUX CBSI3€H: HAJIWYUE Pa3IUYHBIX THUIIOB
CBSI3€M B OJJHOM BELIECTBE, MTEPEXO0J OJHOTO THUIMA CBSI3U B IPYTOU U T.II.

KommiiekcooOpa3oBanue. [loHsATHE O KOMIUIEKCHBIX COEIUHEHUSX.
KoopauHaiimoHHoe 4ucio KOMIUIEKcooOpa3oBatessi. BHYTpeHHss U BHEIIHSIS
chepa komiuiekcoB. HOMeHKIaTypa KOMIIJIEKCHBIX coeinHeHn. VX 3HaueHue.

JlaGopaTopHblie ONbITHI. B3auMoelicTBE MHOTOATOMHBIX CIIMPTOB C
(heTMHrOBOM KUIKOCTHIO.
KauecTBeHHbIE peakuyy Ha HOHBI Fe’ u Fe’'.

CamocrosiTeibHas paboTa




1. Cucrematuyeckass TmpopaOOTKa  KOHCIEKTOB  3aHATUM, Yy4uyeOHOU
JUTEpaTyphl, JOMOJHUTEIBLHON JTUTEPATyPhI

2. 3anonHeHue Ta0auIbl: Buabsl XuMudeckoil cBsizu

3. BbINoJIHEHUE YIIPAKHEHUM

Tema 2.5. Ilonumepsl.

Cojep:xanue y4eOHOI0 MaTepuasia

Heoprannyeckue mojmmMepsl.
ITonumepsl — IpOCTHIE BEIMIECTBA ¢ aTOMHOM KPUCTAININYECKOUW PEIIETKOM:
aJJIOTPONHBIE BUAOU3MEHEHUS yriiepoa (ayiMa3, rpaduTt, kKapOuH, QysuiepeH,
B3aMMOCBSI3b THOPUIU3AIMU OpOUTAlIel Y aTOMOB yTJiepoja C
MPOCTPAHCTBEHHBIM CTPOEHUEM AJUIOTPOIHBIX MOAU(UKAIMN); CEJIEH U TEJLTYP
L[EMOYEYHOTO CTPOEHHUSI.

[Tomumepbl — CJOXHBIE BEIIECTBA C AaTOMHOM KPHUCTAUIMYECKOM
peIIeTKOM: KBapll, KpeMHE3eM (IMOKCHIHBIC COSAMHEHUS KPEMHUS), KOPYH]
(oKcua aglOMHUHMS) W ATIOMOCHJIMKATHI (IIOJIEBBIC IIMAThI, CIIOAA, KAOJUH).
Mumnepaibl 1 ropHbie iopoabl. Cepa muactudeckas. MuHepaibHOE BOJIOKHO —
acbect. 3HaUCHHE HEOPTaHMYECKUX MPUPOJHBIX MOJIMMEPOB B (POPMUPOBAHUHU
OJTHOM M3 TEOJOTUYECKUX 000109eK 3eMITH — JIUTOC(HEPHI.

Opranudeckue mnojuMepbl. CrocoObl UX TOJMYYEHHUS: PEAKITUU
MOJIMMEPU3AMK M PeaKkuu ToJuKoHAeHcaruu. CTPyKTypbl TIOJUMEPOB:
JUHEHHBIC, pa3BETBICHHBIC W MPOCTPAHCTBEHHBIC. CTPyKTypHpOBaHUE
MOJIMMEPOB:  BYJIKAHM3AIMA Kay4dyKoB, JyOjieHue O€JIKOB, OTBEpKIACHUE
MTOJINKOH ICHCAIIMOHHBIX TTOJIMMEPOB.

Krnaccudukarys moJimMepoB 10 pa3IMYHbIM IMPU3HAKAM.

JlaGopaTopHble ONBITHI.

O3HakoMyeHME € OOpa3llaMM IUIaCTMacC, BOJIOKOH, Kay4yKOB,
MHHEPAJIOB U TOPHBIX IIOPOLL.

IIpoBepka miacTMacc Ha JJIEKTPUYECKYIO IMPOBOAUMOCTBH, IOPIOYECTD,
OTHOLIEHHE K PACTBOPAM KHUCJIOT, IIEJI0YEN U OKUCIUTEIEH.

CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IIACTMACC.

[TonydeHne HUTEN U3 KaIIPOHOBOM MJIM JIABCAHOBOW CMOJIBI.




OO0HapyskeHue XJI0pa B HOIMBUHIWIXJIOPHIE.

CamocrosiTeibHast padoTa
1. Hanucanue pnokimaga wuiad co3gaHue npe3eHTanuu «CHHTETUYECKUE
Kay4yKH: UICTOPHsI, MHOTOOOpa3ne 1 MepCIeKTUBBD.
2. 3anonmHeHne Tabmunbl «BemectBa ¢ aTOMHOM — KPHCTAJUIMYECKOM
PELIETKOM»

Tema 2.6. lucniepcHbie
CUCTEMBI.

Cojep:xxanue y4eOHOI0 MaTepuasia

Ilousitue 0 gucnepcHbIX cucremax. Knaccudukaius AUCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperarHoro COCTOSHHUS JMCIEPCHOHHOM  Cpenbl U
aucnepcHoi ¢asbl, a Takke o pa3Mepy HUX vactull. ['pyOoaucnepcHble
CHUCTEMBbI: SMYJIbCUHM U CYCIIeH3UU. TOHKOJIUCTIEPCHBIC CUCTEMBI: KOJIJIOUIHBIC
(3011 ¥ TeNM) U UCTUHHBIE (MOJIEKYJISIPHBIC, MOJIEKYJIIPHO-UOHHBIE U MOHHBIE).
Oddext Tungans. Koarynsuus B KOJUTOMAHBIX pacTBopax. CHHEPE3UC B TelisX.

3HayeHHe IMCIEPCHBIX CHCTEM B KHBOl W HEKMBOM NpPHUpoOaE U
NPaKTUYECKOi KU3HU YeI0BeKa. DMYJIbCUU U CYCIIEH3UM B CTPOUTEILCTRE,
MHUIIEBOM M MEIUIMHCKOW IMPOMBINIJIEHHOCTH, KOCMETHKE. buosiornueckue,
MEJIUIIMHCKAE M TEXHOJIOTMYECKHE 30JIM. 3HAUYCHHE Teliell B OpraHu3aiuu
JKUBOM Marepuu. bHOJIOrMYyecKue, MUILEBbIC, MEIUIMHCKAE, KOCMETUYECKUE
resii. CuHepe3uc Kak (pakTop, onpeaesstoifil CPOK TOJJHOCTU MPOAYKIIUU HA
ocHoBe reneld. CBepThiBaHHWE KPOBU KaK OMOJIOTHYECKHM CHHEPE3UC, €ro
3HaYCHUE.

JlaGopaTopHble ONBITHI.

[Tony4yenue cycrieH3uu cepbl U KaHUDOIH.

[Toy4yeHune sMyIbCUU PACTUTEILHOTO Macia 1 OeH30171a.

[Tomyyenue 301 kpaxmana. [lomydenue 30551 cepbl U3 THOCYJIb(aTa HATPHUS.

CamocrosiTeibHas paboTa
1. Cucrematnueckasi mpopaOOTKa KOHCIIEKTOB 3aHSITUH, ydeOHOU
JUTEPATYpPbl, JTONOJHUTEIBHOMN JIUTEPaTypPhI
2. 3anosnHeHue TadnuIpl: JucnepcHble CUCTEMBbI

Tema 2.7. XuMH4YecKHe

Conep:xxanue y4eOHOro Mmarepuajia
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peakuuu

Knaccupuxkanusi XHMHMYECKMX peakuMd B OpPraHHYecKo u
Heopranmveckom xummM. IloHsTtue o xumuueckonm peakuuu. Peakuunw,
uayiye 6e3 U3MEHEHUs] KaYeCTBEHHOTO COCTaBa BEUIECTB: ajUIOTPOINU3AIUS U
n3omepusanus. Peakuuu, uaynme ¢ U3BMEHEHUEM COCTAaBa BELIECTB: 10 YUCIY
U XapakTepy pearupyomux U 00pa3yloIIMXcs BEHIECTB (pa3ioxKeHus,
COCJIMHEHHUS, 3aMeIIeHUs,, OOMeHa); MO0 W3MEHEHHUIO CTENEeHEH OKHCIICHUS
AJEMEHTOB  (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC  pEaKIHH), MO TermmoBoMmy dpdexry (3xk30- U
sHAOTEepMUYEeCKre); 1o ¢aze (TOMO- W TETEPOTEHHBIE); IO HAMPABICHUIO
(oOpatuMble U HeoOpaTHUMbIE); IO  HCIOJB30BAHUIO  KaTalM3aTopa
(KaTamUTUYECKUE U HEKATAIUTUYECKUE); MO0 MEXaHu3My (pajuKajibHbIC,
MOJIEKYJISIPHBIE U HOHHBIE).

BepositTHOCTL NpOTEeKaHUA XUMHYECKHUX PpeaKkuu. BHyTpeHHss
sHeprus,  HHTaubnus.  TeroBod  AhdEKT  XUMHUYECKHX  pEaKIuu.
Tepmoxumuueckue ypaBHeHHs. CraHAapTHash SHTAJIBIUS pEAKUUA U
oOpa3oBanus Bemect. 3akoH ['. U. ['ecca u ero cneactBusi. DHTpoMnus.

Ckopoctb xuMHYecKHUX peaknuii. [loHsiTHE O CKOPOCTHM peakUUi.
CkopocTh TOMO- U TE€TEPOTeHHOM peakuuu. JHeprusi akThuBauuu. PakTophl,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW peakuuu. llpupona pearupyrommx
BemecTB. Temmeparypa (3akoH Bant — Todda). Konmenrparus.
KaranusaTopsl 1 KaTanus: roMO- U T€TEPOTCHHBIN, UX MEXaHU3MbI. DEPMEHTHI,
X CPaBHEHHE C HEOPTraHMYECKHUMHU KaTalnu3aTOpaMH. 3aBUCHMOCTb CKOPOCTH
PEaKIH OT NOBEPXHOCTU COMPUKOCHOBEHHUS PEArNPYIOIINX BEUIECTB.

Oo0paruMocTh XMMHYECKMX peakuui. XHMHUYECKOE pPABHOBECHE.
[ToHsiTME O XUMHMYECKOM paBHOBECHU. PaBHOBECHBIE KOHICHTPAILUHU.
JIMHAMUYHOCTh ~XMMHYECKOTO paBHOBecusi. DakTopbl, BIMSAIONIME Ha
CMEIIeHNE PaBHOBECHS: KOHIIEHTpallus, JaBlieHue, TeMieparypa (npunuun Jle
[laTense).

JlaGopaTopHbIe ONbITHI.
ITomyyeHue Kuciaopojaa paszioKeHHEM IMEepOKCHJa BoJopoaa H(HIN)




IepMaHraHaTa KaJius.
PeaKIII/II/I, naymue C O6p330BaHI/IeM oCadkKa, rasza HWJIX BOJAbI IJIA
OpPraHNYCCKHUX M HCOPTAHNYCCKHUX KUCJIIOT.

CamocrosiTeibHas padoTa
1. Cucrematudeckass mpopabOTKa KOHCIEKTOB 3aHATUN, Y4eOHOM
JUTEPATYPHI, JTOMOJHUTEIHLHON TUTEPATyPHI
2. Pemenne 3a/1a4 Ha CMEIIEHUE CKOPOCTH PEAKIIUU

Tema 2.8. PacTBOpHI

Conepxxkanue y4eOHOro marepuaJia

IHousitue o pacrBopax. OU3MKO-XMMHUUYECKAs IPUPOJA PACTBOPEHUS U
PacTBOpPOB.

B3aumopernictBue  pacTBOpUTENsET M PacTBOPEHHOIO  BELIECTBA.
PactBopumocTs BemiecTB. CrnocoObl BbIpa)KE€HUS KOHIIEHTPALMH PACTBOPOB:
MaccoBas J10Jil paCTBOPEHHOIO BelllecTBa (IIPOLIEHTHAS ), MOJISIpHAS.

Teopus 3JIeKTPOIUTHYECKON AUCCOUMANUU. MeXaHu3M JrucCcouranuu
BEIIECTB C Pa3JIMYHBIMU TUIIAMU XMUMHUYECKUX CBsA3CU. BKIlag pycCKUX y4EHBIX
B Pa3BUTHUE MPEJCTABICHUN 00 AIIEKTPOIUTHUECKON Aucconuanii. OCHOBHBIE
IIOJIOKEHHUsI ~ TEOPUU  DJIEKTPOJUTHYECKOM  THUCCOLMALUU. Crenenp
AJIEKTPOJIMTUYECKON Juccouuanuu U (akTopbl ee 3aBUCUMOCTU. CHUIIBHBIE U
CPEIHUE DIIEKTPOJINUTHI.

Hucconmanuss Boael. Bomopomaneii mnokasarens. Cpega  BOIHBIX
pacTBOpPOB  AJIEKTPOJIMTOB. Peakiuu oOMeHa B BOJHBIX  pacTBOpax
AIEKTPOJIUTOB.

I'maposm3 kak oOMeHHbIi mnpouecc. HeoOpatumsblii  ruaponus
OpPraHWYeCKUX W HEOPraHMYECKUX COCIWHEHHMM H €ro 3HA4YeHHE B
MPAKTUYECKON JesATeNbHOCTH uyenoBeka. OOpaTuMblii THUAPOIHU3  COJICH.
Crynenuartsiii ruaponus. Ilpaktudeckoe npumeHeHue ruapoausa. ['maponus
OpPraHUYEeCKUX BelEeCTB (OEeNKOB, MUPOB, YIJVIEBOAOB, MOJUHYKJIEOTH/IOB,
AT®) u ero 6uosornyeckoe U MnpakTudeckoe 3HadueHue. OMBIICHUE KUPOB.
Peakius arepudukanuu.

JlaGopaTopHbIe onbIThl. XapaKTEep IUCCOUMALIMU PA3JIMYHBIX THIPOKCUIOB.




IIpakTnueckoe 3ansiTue Nel8. [IpuroroBieHue pacTBOPOB pa3IMYHBIX BUIOB
KOHLICHTPALIUH.

CamocrosiTeibHas padoTa

1.Pentenue 3amau

2.Hanucanue n0KiIaia Wik Co3IaHue Ipe3eHTauu «PacTBopbl BOKpYT Hac.
Tunel pactBopoBy, «Bojia Kak peareHT u cpea i XUMUYECKOTO MPOIIECCay

Tema 2.9. OkucanuTeabHO-
BOCCTAHOBHUTEJ/IbLHbIE
peakuum.
DJIEKTPOXUMHYECKHUE
MPOLECCHI.

Conepxanue yueOHOro MaTepuaJia

OKuCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTENeHb OKUCICHUS.
BoccranoButenu u okucautenad. OKHUCICHUE W BOCCTAHOBJICHUE. Bakneime
OKHCJIUTENIM U BOCCTAHOBUTEIH. BOoCCTaHOBUTEIBLHBIE CBOMCTBA METAJIJIOB —
MPOCTHIX BeleCTB. OKUCIUTEIbHbBIE

M BOCCTAHOBHUTEJbHBIE CBOMCTBA HEMETAJUIOB — IMIPOCTHIX BEILECTB.
BoccraHoBuTenpHBIE CBOMCTBA BEIIECTB, OOpPAa30BaHHBIX »dJIEMEHTaAaMU B
HU3IIeH (OTpHUIATEIbHOM) cTeneHu OKuciaeHus. OKHCIUTENbHBIE CBOWCTBA
BEIIIECTB, 00PAa30BAHHBIX AJIEMEHTAMHU B BbICHICH (TIOJIOXKHUTEIBLHON) CTENIEHU
okuciieHus. OKHCIUTEIBbHBIE W BOCCTAaHOBUTCIBbHBIC CBOMCTBA BEIISCTB,
00pa3oBaHHBIX 3JIEMEHTAMHU B IIPOMEKYTOYHBIX CTEIICHIX OKUCIICHUSI.

Knaccupukanuss OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX  PeaKkIMi.
Peakiium MeXaTtOMHOTO M MEXKMOJIEKYJISIPHOTO OKHUCJIEHHS-BOCCTAHOBIICHMUS.
Peakuium  BHYTpUMOJIEKYJIIPHOTO  OKHCJICHUSI-BOCCTAaHOBJICHUA. Peakiuun
CaMOOKHCJIEHHSI-CAMOBOCCTAHOBJIEHUS (AUCIIPONOPLUOHUPOBAHMS).

MeTtonabl COCTaBJIEHUS YPABHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. MeTtoa 3ieKTpoHHOro OanaHca. BiusHue cpeabl Ha NPOTEKAHUE
OKHUCJIMTEIbHO-BOCCTAHOBUTEBbHBIX MPOIIECCOB.

XuMH4YecKrne HMCTOYHUKH TOKA. OJIEKTPOAHBIE MNOTEHUHANBL. Psn
CTAHJAPTHBIX  AJEKTPOJHBIX  IOTCHIMATOB  (JIEKTPOXUMHUYECKUN P
HaIpsHKCHUH MeTaIToB). ['aIbBaHMYECKHUE AJIEMEHTHI U MIPUHIIUAIIBI UX PAOOTHI.
CocraBiieHHE rajJbBaHUYCCKHUX AIeMeHTOB. OOpa3oBaHKe rajJbBaHUYCCKUX T1ap
MpU XHMHUYECKHUX IMporeccax. ['aJTbBaHUYECKHE 3JIEMEHTHI, MPUMEHSAECMBIC B
KU3HHU: CBUHIIOBAsl aKKyMYJISITOpHas Oarapes, HHUKEIb-KaJMHEBBbIC OaTapew,
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TOIJTUBHBIC AJIEMEHTHI.

DJIeKTPOJIN3 PACIVIABOB M BOAHBLIX PACTBOPOB 3JIEKTPOJIUTOB.
IIponecchl,  MpoUCXONAIIME  HA  KaToge€ W aHoAe. Y PaBHEHUS
ANEKTPOXUMUYECKUX  MPOLECCOB.  JJEKTPOIU3 BOJHBIX PAacTBOPOB C
MHEPTHBIMHU 3JIEKTPOJAMH. DJEKTPOJIN3 BOJHBIX PACTBOPOB C PaCTBOPUMBIMHU
anekTpoaamu. IlpakTrndeckoe TpUMEHEHHE 3JICKTPOJIN3a.

JlaGopaTopHbIe ONbITHI.
B3auMmogelicTBue METaNIOB ¢ HEMETAIaMHM, 4 TAKXKE C pacTBOPaMHU
COJIEM Y PacCTBOPaMU KHUCIIOT.
B3aumopelicTBre CEpHOM 1M a30THOM KUCIIOT C MEJIBIO.
OxkucnuTenbHbIE CBOMCTBA MEpMaHTaHaTa KaJIUs B Pa3JIUYHBIX cpeJiax.

CamocrosiTeibHas padoTa
1. CocraBieHHe OKUCIUTEIHHO — BOCCTAHOBHTEIBHBIX PEaKIIUA
2. Tloxbop korhPUIMEHTOB METOIOM IJIEKTPOHHOTO OajaHca

KouTpoJsabHasi padora

4 cemecTp

Tema 2.10. Kitaccupurkanus
Beuects. IIpocThie
BelllecTBa.

Copaep:xxanue y4eOHOro marepuaJjia

Knaccudpuxkanusa HeopraHmveckux BemnecTB. [IpocTeie u clioxHbIE
BemiectBa. Okcuapl, wux kiaccudukanusas. [wapokcuasl  (OCHOBaHWS,
KHUCJIOPOJICOJIepkKAIue KHUCIOThI, amboTepHble TUApoKcubl). Kuciaotsl, ux
kiaccudukaiys. OCHOBaHUSA, UX KJIacCU(pUKAIHU.

Comnu cpeiHuE, KUCIIbIE, OCHOOBHBIC U KOMILICKCHBIE.

Metanabl. IlonoxkeHne METAUIOB B MNEPUOAUYECKOM CHCTEME U
O0COOCHHOCTH CTPOSHHUS X aTOMOB. [IpocThIe BemecTBa — MeTauIbl: CTPOSHUE
KpUCTAJUIOB M MeTaJuIMuecKas XuMudeckas cBs3b. OOmme ¢dusndeckue
CBOMCTBA METAIJOB M MX BOCCTAaHOBUTEIbHBIC CBOMCTBA: B3aMMOJCHCTBHE C
HeMeTalaMH (KUCJIOPOJIOM, FajoTeHaMM, CEpOM, a30TOM, BOAOPOJIOM), BOJIOM,
KHCJIOTaMH, PacTBOPAMH COJICH, OPraHMYEeCKUMH BEIIECTBaMH (CHUPTAMHU,
rajioreHajJkaHamu, (P€HOJIOM, KUCJIOTaMHt ), ienodyaMu. OKCUIbI U TUIPOKCHIBI
METaJIJIOB. 3aBUCUMOCTh CBOMCTB ATHX COCIUHCHUMN OT CTENCHEM OKMCIICHHS




MeTasIoB. 3HAaU€HHE METAJUIOB B MPUPOJIE€ U HKU3HU OPTaHU3MOB.

Koppo3us merannoB. Ilonstue koppo3uu. Xumuueckass KOPpO3US.
DnexTpoxuMuueckas Koppo3us. CrocoObl 3alUThl METAIIIIOB OT KOPPO3HH.

O0mue cmocoObl MOJyYeHUs] MeTAJI0B. MeTamuibsl B IPUPOJE.
Merannyprus U €e BUIBLIIUPO-, THAPO- U BIEKTPOMETALTYPrusi. DIECKTPOIIN3
pPacIuIaBOB M paCTBOPOB COEMHEHUI METAJNIOB U €r0 IPAKTUYECKOE 3HAYCHUE.

Hemeranabl. [lonoxenne HemeraiuioB B Ilepuoguyueckoil cUCTEME,
0COOEHHOCTH

CTPOEHUS UX aTOMOB. DJIEKTPOOTPULATENBHOCTb.

bnaroponHble ra3pl. DIEKTPOHHOE CTPOEHUE aTOMOB 0J1aropOJHBIX Ta30B
1 OCOOEHHOCTH X XMMHYECKUX U (PU3NYECKUX CBOICTB.

Hemerannsl — mnpocThie BemiecTBa. VX aTOMHOE M MOJEKYJSIpPHOE
CTpOeHHE HX. AJuoTponus. XHUMHYECKHE  CBOWCTBA  HEMETAJUIOB.
OxucnuTenbHbIe CBOMCTBA: B3aMMOJICUCTBUE C METAJUIAMH, BOJAOPOJIOM, MEHEE
ANEKTPOOTPULIATEILHBIMU HEMETAIJIaMU, HEKOTOPBIMU CJIOKHBIMH
BellleCTBAMU. BOCCTaHOBUTENbHBIE CBOICTBA HEMETAJUIOB B PEAKIUAX C
(GbTOpOM, KHUCIOPOJOM, CIOKHBIMHU BEIIECTBAMU — OKUCIUTENIAMH (230THON U
CEpPHOU KHUCIIOTaMU U Jp.).

JlaGopaTopHble ONbITHI.

O3nakomiieHre ¢ oOpa3laMu MpeACTaBUTENICd KIIACCOB HEOPraHUYECKHUX

BEIIECTB.
O3nakomJieHHEe ¢ oOpasliamMu TMpeACTAaBUTENICH KJIACCOB OPTraHUYECKUX

BEIIECTB.

O3HaKOMJIEHHE C KOJJIEKIUEN PY/I.

[TonmyyeHnue u CBOMCTBA KUCIOPOA.

[Tosryuyenue u cBOMCTBA BOAOPOA.

[TonmyyeHnue minacTUUECKON Cepbl, XUMUYECKUE CBOMCTBA CEPHI.

B3aumopencTBrEe METAIIIOB € paCTBOPAMHU KUCIIOT U COJIEH.

CaoiicTBa yriIsi: aAcOpOIIMOHHBIE, BOCCTAHOBHUTEIIHHBIE.

BzanmopaercTBrE IMHKA WK aJTIOMAHUS C PACTBOPAMM KUCJIOT U IIET0YEH.




OKpaI_HI/IBaHI/IC INTaM€HHU KaTHOHaMH IICJIOYHBIX MW MICJIOYHO3CMCIIBHBIX
MCTAaJIJIOB.

CamocrosiTeibHas padora:

1. Cucrematudeckass mnpopabOTKa KOHCIEKTOB 3aHSATUH, y4eOHOM
JIUTEpaTyphl, JOMOIHUTEILHON TUTEPATYPhI

2. Hanmcanue pedepara niam co3nanue npeseHtanuu «MeTamibl B Moe
npodeccun» «XKu3ub u aesrenbHocTh . 1381y, «Poiib MeTamioB B
HCTOPUH YEJIOBEYECKON UBUIN3ALUN», «POJIb METAIIIOB U CILUIABOB B
Hay4YHO-TEXHUUYECKOM Tporpeccey, «Koppo3ust MeTaljioB U CIIOCOObI
3alIUThI OT KOPPO3UM»

Tema 2.11. OcHOBHBIE
KJIACChI HEOPraHMYECKUX U
OPraHM4YeCKUX COeIMHECHUH.

Conep:xxanue y4eOHOro MmarepuaJjia

Bonopoansie coexuHeHust HeMeTasioB. IlomyueHne amMmuaka u
XJIOPOBOAOPOAA CUHTE30M M KOCBeHHO. Duznueckue cpoiictBa. OTHOLIEHUE K
BOJIE: KUCJIOTHO-OCHOBHBIE CBOWCTBA.

Oxcuabl M aHTUAPUABLI KapOOHOBBIX KHMEJI0T. Heconeobpasyromiue u
coyieoOpa3yromue OKCHAbl. KHCITOTHBIE OKCHABI, WX CBOWCTBA. OCHOOBHBIC
OKCHUJIbI, UX CBOWCTBA. AMQOTEpPHBIE OKCHIbI, UX CBONCTBA. 3aBUCHUMOCTH
CBOWCTB OKCUJIOB METAJIJIOB OT CTEIIEHU OKUCJIEHUS.

AHTUAPUTBEI KAPOOHOBBIX KUCIIOT KaK aHAJIOTH KUCJIOTHBIX OKCHIOB.

Kuciaorsl opranuyeckue u Heopranmuyeckme. Kuciorel B cBeTe
TEOPUHM  DJIEKTPOIUTHUYECKOM  aucconuanvu.  Kuciotel B CBETE
npoToJiuTUYecko Teopuun. Knaccudukaius opraHu4eckux U HEOPraHUUECKUX
kucior. OOmme CBOMCTBa KHUCIOT: B3aUMOJEHCTBHE OpPraHUYECKUX U
HEOPraHUYECKUX KHUCJIOT ¢ METaJJlaMH, OCHOOBHBIMU U aM(pOTECPHBIMHU
OKCUJAaMU U THJPOKCUIAMH, COJISIMHU, OOpa3oBaHHE CIOXHBIX 3(UPOB.
Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOU U a30THOM KUCIIOT.

OcHoBaHusI opraHnyeckue M Heopranmyeckue. OCHOBAaHUS B CBETE
TEOPUU  DIIEKTPOJUTHUECKON  auccoumanmuu. OCHOBaHHMSI B CBETE
npoTonuTHYecKor Teopun. Kimaccudukammsi opraHndecKux U HeOPTraHUIECKUX
OCHOBAaHMN. XMMHYECKHE CBOMCTBA WIEJIOYEN M HEPACTBOPHMMBIX OCHOBAHMM.




CBoiicTBa OECKHCIOPOJHBIX OCHOBaHUW: aMMHaka W aMUHOB. B3anmHoe
BJIMSTHUE AaTOMOB B MOJIEKYJIC aHWJIMHA.

AMmdoTepHbIE OpPraHuYecKHe W HEOPraHu4YecKHe COeIuHEHHUSs .
AMQoTEepHBIE OCHOBAaHHS B CBETE MPOTOJUTHYECCKON Teopur. AMPOTEPHOCTH
OKCHJIOB M THUJPOKCHUJOB IMEPEXOJHbIX METAUIOB: B3aUMOJICUCTBUE C
KHCJIOTaMU U IIeJI0YaMHu.

Conu. Knaccudukanusa n xumudeckue cBoiicTBa coiyieil. OcoOeHHOCTH
CBOMCTB COJICH OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTnueckasi CBfI3b MEXKIAY KJIACCAMH  OPraHUYeCKUX H
HEOPraHuveckux coeauHeHui. I[loHsATHE O TEHETHYECKOW CBS3U WU
FEHETHYECKUX PSJaXx B  HEOPraHMYECKOM W OpPraHWYeCKOM  XHUMUHU.
['eneTnyeckue psAnbl MeTaia (Ha OpUMeEpe Kalblldg W JKeje3a), HemeTauia
(ceppl U KpeMHHs1), TIEPEXOJHOr0 »jieMeHTa (IuHKa). ['eHeTuueckue psnabl u
T€HETHYECKAas CBSI3b B OPraHUYe€CKOM XUMUU. ETMHCTBO MUpa BEIIECTB.

JlaGopaTopHble ONBITHI.
ITony4yeHne u CBOKMCTBA YITIEKUCIIOTO rasa.
CBolicTBa COISTHOM, cepHO (pa30aBIeHHOI) U YKCYCHOM KUCIIOT.
BzaumoneiictBue rtumpokcuaa Hatpus ¢ coisimu (cynbdarom memu(Il) u
XJIOPUJIOM aMMOHHUS).
Pasnoxenue ruipokcuia Menu.
[Tonyuenue u ampoTepHbIE CBONCTBA THIPOKCH/IA ATFOMUHUSIL.
[lonydeHune KeCTKOM BOJBI U U3yUEHUE €€ CBOWCTB.
YcTpaHeHne BPEMEHHOM U MMOCTOSIHHOW KECTKOCTH.

IIpakTuyeckoe 3ansitue Ne 19. Ilonydenue XxyopoBogoOpoAa M COJISTHOM
KHCJIOTBI, UX CBOMCTBA.
IIpakTnueckoe 3ansaTue Ne 20. [TonyyeHue amMmmuaka, €ro CBOKMCTBa.

[—

CamocrosiTeibHas padoTa

1. Cucrematudeckass mpopabOTKa KOHCIEKTOB  3aHATHH, Yy4eOHOU
JUTEPATYPHI, JTOMOJHUTEIHLHOUN JIUTEPATyPHI

2. 3anonaenne Tadauiel: Kimacchl HeOpraHWIecKux BEIIECTB




3. Hamucanme pedepara wimm co3ganue mpeseHTanmu «lIpuMenenne
TBEPJIOr0 U razoo0pa3zHoro okcuaa yriaepoaa (IV)»

Tema 2.12. Xumusa
3JIEMEHTOB

Conepxanue yueOHOro MmarepuaJia

$-DJIEMEHTBI.
Bomopoa. /IBolicTBeHHOE TON0kKEeHUE Bojopona B Ilepuonndeckon cucreme.
N3otonbl Bomopoaa. Tsoxenas Boma. OKHCIHUTENbHBIE M BOCCTAHOBUTEIBHBIE
CBOMCTBA BOAOPO/IA, €r0 MOJYYEHNE U TPUMEHEHHE. POsTb BOIOpOAA B )KUBOU U
HEKUBOU MPUPOJIE.

Bonma. Ponp Boabl Kak CpeaooOpa3yloliero  BEIIECTBA  KIIETKHU.

DKOJOTHYECKHUE aCIEKThI BOJIONOIb30BAHUSL.
JuemenTsl IA-rpynnbl. Illenounsie Metamnbel. OOmas XapaKTepuUCTHKa
HIETIOYHBIX METAJIJIOB HAa OCHOBAaHMM MOJIOKEeHUs B Ilepuomnueckoi cucreme
sanementoB JI.M. MenneneeBa u ctpoenus atomoB. [lonyyenue, pusnyeckue u
XUMUYECKUE CBOMCTBA IIEJTOYHBIX METauIOB. KaTHOHBI 1IETOYHBIX METAIIIOB
KaK Ba)KHeWIas XuMHUueckass (popma MX CyIIECTBOBAHUS, PETYISATUBHAS POJIb
KaTUOHOB KaJIusl U HATPUS B )KUBOM KileTKe. [[pupoHble cOeTMHEHNS HATPUs U
KaJusl, UX 3HaYCHHUE.

JuemenTsl IIA-rpynnbl. O01mas xapakTepucTHKa MIET0YHO3EMETbHBIX
METAJUIOB M MAarHusi Ha OCHOBAaHWU MonoXeHus B llepumoamyeckoil cucreme
sanemeHToB .M. MenneneeBa u ctpoeHuss atomoB. Kanbiuid, €ero nojrydeHue,
(du3uyeckre U XUMUYECKHE CBOMCTBA. BakHeillne coeuHEHUs KalbIus, UX
3HaueHue U npuMmeHenue. Kanbiuii B npupoje, ero Ouosoruyeckas posb.

p-DJIEMEHTBL.

AnroMuHMHA. XapaKTepUCTUKA ATIOMUHUSI HA OCHOBAHUHU TOJIOKECHUS B
ITepuognueckont cucreme sneMeHToB Jl.M.MeHnaeneeBa U CTpOCHUs aroma.
[Tonyuenue, pusnueckue U XUMHUUYECKHE CBOWCTBA alrOMHUHUS. Bakueitmme
COCIMHEHUs ATIOMHHUS, UX CBOMCTBA, 3HAYEHUE U NpUMeHeHue. [Ipupoanbie
COCIMHEHUS AJIFOMUHUS.

Yraepon u kpemumii. OOmias XapakTepuUCTHKA Ha OCHOBAaHMHM HX
nojioxkeHus B [lepuonnueckont cucreme /.M. MenaeneeBa u CTpoeHUsl aToma.




[IpocTeie BemiecTBa, 0Opa3oBaHHbIE OATUMHU djJeMeHTaMu. OKCUIbl U
TUAPOKCHUJIBI YIJIepoaa U KpeMHUs. BakHeume coiay yrojibHOU U KPEMHUEBOU
KUCIOT. CUIIMKAaTHAS] TPOMBILIIIEHHOCTb.

I'anorensl. OOmas XapakTepUCTHUKAa TalOTEHOB Ha OCHOBaHUU HUX
nosioxxkenuss B Ilepuonmueckon cucreme osiemenTtoB J[.M.MenaeneeBa wu
CTPOCHMS aTOMOB. ['aJloreHbl — NpPOCTHIE BEIIECTBA: CTPOCHUE MOJEKYII,
XUMHYECKHE CBOWCTBA, MOJyYEHHE M NPUMEHEHHE. BaxkHenune coenrnHEHUs
raJIOTEHOB, MX CBOMCTBA, 3HAYCHHWE W INPHUMEHEHHE. ['aJoreHsl B NPUPOAE.
buosorndeckas posib rajJloreHoB.

Xanabkorenbl. O01Iasi XapaKTepUCTUKA XaJIbKOT€HOB Ha OCHOBAaHUU HMX
nonoxkenust B Ilepmommueckon cucreme snementoB J[.M. MenneneeBa u
CTPOEHMS aTOMOB. XaJIbKOT€HBI — NMPOCThIE BemecTBa. Aiutorponus. CTpoeHue
MOJIEKYJ a/UIOTPOMHBIX Mojaudukanmuii u ux cBoicTtBa. [lomyueHue wu
MPUMEHEHUE KHUCIOPOJa U cepbl. XalbKOI€Hbl B MPUPOE, UX OMOJIOrHuecKas
pOJIb.

JuieMeHTbl VA-rpynnbl. OOmias XapakTepUCTHKa SJIEMEHTOB JTOU
IPYIIIBI HA OCHOBAaHMM MX I0J0KeHUA B [leproanueckoil cucreMe dJ€MEHTOB
JA.W. MenngeneeBa u cTpoeHHs aToMoB. CTpOeHHE MOJIEKYJbl a30Ta M
aoTponHbIX Momaudukamuii  pochopa, ux GU3MUECKHE U XUMHUYECKHE
cBoiicTBa. Bogopoansie coequHenus 35eMeHToB VA-rpynnsl. OKCUIBI a30Ta U
docdopa, coorBercTByromme uM KUCIOThl. Comm 3Tux Kuciaor. CBoiicTBa
KHCIIOPOJHBIX COEAMHEHUN a3oTa M (ochopa, UX 3HAYEHUE U NPHUMEHEHHE.
A3ot u docdop B npupose, ux OUOIOruvecKas poJb.

JuemenThl IVA-rpynmbi. OOmas xapakTepUCTHKA 3JIEMEHTOB 3TOU
IpYIIBI HA OCHOBAHMM MX IMOJ0KeHUS B Ileproanyeckoil cuCTeEMe 2JIEMEHTOB
JI.. MeHzeneeBa U CTPOEHUSI aTOMOB. YTJIEpOJl U ero ajmnoTrponus. CBolcTBa
AJUTOTPONHBIX MOAU(PUKALUNA yTIaepoJa, UX 3HaYyeHUue U npuMeHenue. OKCUIbI
M TUIPOKCHUIBI YIJIEpPOJa M KPEMHUS, MX XuUMUuyeckue cBoiictBa. Conm
YrOJbHOW W  KPEMHHMEBBIX KHUCJIOT, HUX 3HAY€HUE U IPUMEHEHHUE.
[Tpuponoobpa3yrorias poiab yriaepoaa AJis )KUBOW M KPEMHHUs — JUIsl HE)KUBOM




TIPUPOJIBI.
d-DieMeHTBL.

Ocob6ennoctu crpoenus atomoB d-anemenTtoB (IB-VIIIB-rpynm). Menp,
IIUHK, XPOM, JKE€JIe30, MapraHelnl Kak MPOCThIe BEIIeCTBA, MX (PU3UYECCKHE U
XUMHUYECKUe CBOMCTBA. HaxoxaeHue 3TuX MeTajuioB B MPUPO/IE, UX MOTYyUYEHUE
u 3HaueHue. CoenuHeHus: d-3J€MEHTOB C Pa3IMUYHBIMU CTETICHSIMH OKHUCIICHUS.
XapakTtep OKCHUIOB M THUIPOKCHIOB OSTHUX DJJIEMEHTOB B 3aBHUCHMOCTH OT
CTETICHU OKHUCJICHHSI METAJIJIA.

JlabopaTopHbIe ONBITHI.
N3ydenne CBOMCTB NPOCTHIX BEUIECTB U COCINHEHUH S-3JIEMEHTOB.
N3ydenne CBOMCTB MPOCTHIX BEUIECTB U COEINHEHUHN P-2JIEMEHTOB.
M3yyeHue cBOMCTB NPOCTHIX BEIIECTB U COEAMHEHUI d-371€MEHTOB.

IMpakTnyeckoe 3ansaTueNe21. [lonydyeHue rupOKCUIOB AIIOMUHUS U IIMHKA
Y UCCJIEIOBAHUE UX CBOMCTB.
IIpakTnueckoe 3ansaTue Ne22 [lonyyeHue u ucciaegoBaHUE CBOWCTB OKCUIOB

cepsl, yriepoaa, pocdopa.

CamocrosiTeibHas padoTa
1. Cucrematuyeckass mnpopabOTKa KOHCIEKTOB 3aHSATUM, YydeOHOMU
JUTEPATYPHI, JOMOJHUTEIHHOMN JIUTEPATyPHhI
2. Hanucanme pedepara unu co3nanue mnpeseHtanuu «l[lpumenenue
MPOCTHIX BEIIECTB B MOEH MPOQeccum
3. BeinosHeHUE ynpaxHEeHUN

Tema 2.13. XuMus B KHU3HU
o01IecTBAa.

Conepxanue yueOHOro MaTepuaJia

XvuMHUsT W NPOM3BOACTBO. XHMMHYECKAsT IPOMBIIUICHHOCTh U
XUMUYECKUE TEXHOJIOTHH. ChIpbe 11 XUMUYECKOW MTPOMBIIUICHHOCTH. Bona B
XUMUYECKOW NPOMBIIUIEHHOCTH. DHEPrus i XMMHUYECKOTO IMPOU3BOJICTBA.
HayyHple mnpUHOWNBI XMMHYECKOTO NPOW3BOACTBA. 3aIlllTa OKPYKAOLIEH
cpeabl U OXpaHa TpyJAa IPU XUMHUYECKOM NPOU3BOACTBE. OCHOBHBIE CTA/IUH
XUMUYECKOr0 Ipon3BoAcTBa. CpaBHEHUE TPOU3BOICTBA AMMHAKA U METAHOJIA.

XuMHA B CeJIbCKOM X03AMCTBE. XMMU3alMsl CEIbCKOr0 X03s1MCTBa U ee




HanpaBieHus. PacTeHus W 1n0YBa, NMOYBEHHBIM MOTJIOLIAIOIIMNA KOMIUIEKC.
Ynobpenus u ux kinaccudukarus. XUMAYECKUE CPEJCTBA 3alIUThl PACTCHUIA.
OTtpuiiarenbHble TOCAEACTBUS MPUMEHEHUSI MECTUIUIOB U OopbOa C HUMHU.
Xumu3auus KUBOTHOBOJCTBA.

Xumus M 3KoJ0rusg. XMMHUUECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpEeJbl.
Oxpana rugpocepbl OT XUMHYECKOro 3arpsisHeHHs. OXpaHa TOYBBI OT
XUMUYECKOTO  3arps3HeHusi. OxpaHa  atMocepbl OT  XUMHUYECKOTO
sarpsizHeHns. OxpanHa ¢iaopbl u (GayHbl OT XHUMHYECKOTO 3arps3HEHUSI.
buoTtexHonorus u reHHasi UHKEHEPUSL.

XumMHus W TOBCeJHEBHAsl JKU3Hb 4eJoBeKa. JloMalmHsg amnreka.
Motoume u yuctamme cpeacrsa. CpeacrBa 0OopbObl € OBITOBBIMHU
HacekoMbIMU. CpencTBa JUYHOW TUTHMEHBI MU KOCMETHKHA. XHWMHUS W MHIIA.
MapkupoBKa ynakoBKa MUIIEBBIX U TUTMEHUYECKUX MPOAYKTOB U YMEHHUE UX
YUTATh. JKOJIOTHUS )KUIUIA. XUMHUS U TCHETHUKA YEJIOBEKA.

IIpakTuyeckoe 3ansitue Ne23 O3HakOMJICHME C  KOJUICKIIUEH
yA00pEeHUI ¥ TIECTUIINIOB.

IIpakTuyeckoe 3ansTHe Ne 24O3HaKOMJICHHE C OOpa3llaMH CPEICTB
OBITOBOM XMMHH M JICKAPCTBEHHBIX IIPEIapaToB.

CamocrosiTeibHast padoTa 3
1. Cucrematuyeckass mnpopabOTKa KOHCIEKTOB 3aHATUM, YydeOHOU
JUTEPATYPBI, JONOJHUTEIBHOMN JIUTEPATYPHI
2. Hamucanue pedepata WM CO3JaHUE MPE3CHTAUU «XHUMHUS B MOEH
npodeccun»
JK3aMeH
Bcero: 257




3. YCJIOBUSA PEAJIMBALIAUA ITPOT'PAMMBI JUCHUITJIMHBI

3.1. TpeGoBanussi K MHHMMAJIbHOMY  MATEPHAJbHO-TEXHHYECCKOMY

odecneyeHn 1o

Peanuzamus y4eOHOM JqUCHMIUIMHBL TpeOyeT Hanmuuyus ydyeOHOro kabuHera

«XUMUY;

OobOopynoBanue yueOHOro KaOuHeTa:

- IOCAJI0YHBIE MECTA MO KOJIUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo npernogaBaTes;

- BBITSDKHOM IKad;

- HA0Op XUMUYECKOHN TTOCY/IbI U IPUHAJICKHOCTEH /17151 1a00paTOPHBIX U

MIPAKTUYECKUX 3aAHATUM;

- Ha0OPBI PEAKTUBOB OPTaHUYECKUX U HEOPTAHUIECKUX BEIICCTB;

- KOMIUIEKT Y4€OHO-HAIJISIHBIX TOCOOUM « XUMHUSD»;

Texnnuyeckue cpeacTBa 00y4eHHs :

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTrPAMMHBIM 00ECIICUEHHUEM;

- MYJIbTUMEANAPOEKTOP

- 3KpaH

3.2. MupopmanuonHoe odecneyenne 00y4eHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,

JTOMOJIHUTEJIbHOM JIUTEPATYPbI

OcCHOBHbBIE HCTOYHUKH:

1. T.E.Pyn3uruc, @.I".Denpaman. XuMusl. 10 KJ1acc:y4e0. 11
oOureoOpa3oBar.opraHu3alii ¢ TOpWI. Ha JJIEKTOH.Hocutene: 0a30BbId
ypoBeHb- M.: [IpocBenienue, 2014.

2. T'.E.Pynazuruc, d.I'.OenpamaHn. XUMH4. 11 KJ1acc:yue0. 1
oOmreoOpa3oBar.opraHu3alyii ¢ TpWI. Ha JJIEKTOH.HOocuTene: 0a30BbIN
ypoBenb- M.: [IpocBemienne, 2014.

Jois mpenoxaBaresist:

1. ®enepanbubiii 3akoH oT 29.11.2012 No 273-®3 «O6 o00pa3zoBaHuu B

Poccniickon ®@enepanum».
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[Ipuka3 MunuctepctBa oopazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKJIEHUU (PeiepaaIbHOro TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero (IoJIHOro) 00IIEero 0Opa3oBaHUM.
[Tpuka3 MunuctepcTBa o6pazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHnH u3meHeHui B [Ipuka3 MunucrepcTBa oOpasoBanust u Hayku PO ot
17.05.2012 Ne 413 “O0 yTBepx’AcHUH (PeAepaTbHOTO TOCYAAPCTBEHHOIO
00pa3oBaTeILHOTO CTaHIApTa CpeHero (IMOJHOTO) 001Iero oOpa3oBaHus’ .
[Tucemo JlemapTamMeHTa TOCYJApCTBEHHON TONMUTUKH B CcQepe MOATOTOBKHU
pabounx kaapoB u JIIO MwunobGpHayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHaaIMy 0 OpraHu3aIuu MOJyYeHHs CPEIHEro O0IIero oOpa3oBaHus
B Ipedelnax  OCBOGHHMS  oOpa3oBaTelIbHBIX  MpPOrpaMM  CPEIHEro
po¢eCCHOHATLHOIO0 00pa30BaHUs Ha 0a3e OCHOBHOI'O OOIIEero 0Opa3oBaHHMS C
y4eToM TpeOoBaHUM (enepanbHbIX TIOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M TOJy4aeMOW MpoPEeccuu WIH CIEUUATBHOCTH CpPEIHEro
npodeccroHaIbHOr0 00pa30BaHUM.
INabpuensu O. C., Jlbicora I'.I'. Xumusi: kHura mjis npenogaBaresis: y4deo.-
MeTo. mocodue. — M., 2012.

HNuTepHeT-pecypcebl

www.pvg.mk.ru (oaumnuana «I[lokopu BopoObeBbI TOPBI»).

www.hemi.wallst.ru (O6pa3oBaTenbHbII CAUT 7151 IKOJIBHUKOB « XHMUS).

www. alhimikov. net (OGpa3oBaTenbHbIN CANT AJIs MKOJIbHUKOB).

www.chem.msu.su (aekTpoHHast OMOIMOTEKA MO XUMHUM).

www. enauki. ru (MHTEpHET-U31aHue s yuuTeneil « EcrecTBeHHbIe HAyKn).

www. 1september.ru (MeToanueckas razera «llepBoe ceHTAOPs).

www. hvsh. ru (kypHan «Xumus B IIIKOJIE» ).

www. hij. ru (KypHas « XuMUS U KU3HBY).

www. chemistry-chemists. com (351€KTpOHHBIN KypHAT « XUMUKH U XUMUS» ).

JlonoTHUTEIbHbIE HCTOYHUKU:
1. JLA.IletkoB. Oprannueckas xumus. M.: ['ymaHnuTapHoe WH3I. LEHTP

BJIAJJOC, 2003.



. H.E.Ky3pMmenko, B.B.Epemun. Xumus. M.: Dx3amen: M3narenbckuit om
"OHHUKC 21 Bex", 2010.

. IO.M.Epoxun. Xumus. M.: U3narensckuii neHtp «Axkagemus», 2007.

. O.C.I'abpuensu. Xumus. M.: Jlpoda,2008.

. FO.M. Epoxun, B.1.®ponoB. COOpHUK 3a/1a4 U YOPAKHEHUH MO XUMUHU (C

TUIAKTHYEeCKUM MaTepuanomM). M.: Briciias mkosna, 2007.



4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM
JANCIHUITJINHBI
KoHTpons W oOlEHKa pe3yiabTaTOB OCBOCHHS YYEOHOW JUCIUIUIMHBI

OCYHICCTBILCTCA IIPCIIOAABATCIICM B IIPOLOCCCC IIPOBCACHHUA IIPAKTHYCCKHUX

TCCTUPOBAHU, a TAKIKC BBIITOJIHCHUA O6y‘IaIOH_II/IMI/IC5[ WHAWBUAYAJIbHBIX 33,I[&HPII>1,

ITPOCKTOB, HCCJIe10BaHMIA.

Conepxkanue
00y4eHus1

XapakTepHCTHKA OCHOBHBIX BH/I0B
1eATeJIbHOCTH CTY/IEHTOB

DopMbI U METObI
KOHTPOJISAA U OLleHKH
pe3yJibTaToB
00y4eHus

Baxueitmue
XUMHYECKHE
MOHATHUSA

YMeHue gaBaTb  ONpPENEIICHHE U
OTIepUPOBATH CIIEYIOIIUMU
XUMUYCCKUMH TIOHSATUSMU: BEIIECTBO,
XUMHUYECKUN 3JIEMEHT, aTOM,MOJIEKYJIa,
OTHOCHUTEIbHBIC aTOMHas u
MOJIEKYJISIpHAS MAaccCHhl,
MOH,aJJIOTPOIIHS, U30TOTIBI,
XUMUYeCcKas CBSI3b,
AIEKTPOOTPHUIIATEIILHOCTD,
BaJICHTHOCTb,  CTEICHb
MOJIb, MOJISIPHASI Macca,
MOJIIpDHBII ~ 00BEM  Ta3000pa3HbIX
BEIIECTB, BEUIECTBA MOJICKYJSPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI,
pacTBOPHI, ANEKTPOJIUT U
HEDJIEKTPOJIIUT, AIEKTPOJIUTHIECKAS
JVICCOITUAITHS, OKHCITUTEIb u
BOCCTaHOBUTEIIb, OKHCJICHUE u
BOCCTAQHOBJICHHE, TEIJIOBON d(ddekT
peakiMM,  CKOPOCTb  XUMHUYECKOH
peakiuu, KaTamus, XUMUYECKOE
paBHOBECHE,  YIJIEPOJHBIM  CKEJeT,
GbyHKIIMOHATBHAS TPYTIa, U30MEPHS,
TOMOJIOTHS

OKHCJICHUS,

Texymuii  KOHTpPOJIb B

dbopwme:

v’ CaMOCTOSTENLHBIX
pabor;

v’ 1aGopaTOpPHBIX OIBITOB

v NIPaKTUYECKMX 3aHATHI,

v/ TeMaTUYeCKUX TECTOB;

v XUMHMYECKUX JUKTAHTOB;

OcHOBHBIE
3aKOHBbI
XUMHH

DopMyIUpPOBAHUE 3aKOHOB
COXpPAaHEHHS  MAacChl  BEIIECTB U
IIOCTOSIHCTBA COCTaBa BEILIECTB.
YcraHoBKa NPUYMHHO-CIIEICTBEHHOMN
CBSI3M  MEXIY COJIEp)KAHUEM OTHUX
3aKOHOB M HAIllUCAHUEM XUMHUYECKUX
dbopMyn1 © ypaBHEHUW. YCTaHOBKa

3BOJIFOLIMOHHOU CYLIHOCTH

Texymun
dbopwme:
v/ CaMOCTOATENLHBIX
pabor;

v’ 1aG0opaTOpPHBIX OIBITOB
v NPaKTUYECKMX 3aHATHI;
v’ TeMaTUYECKHUX TECTOB;
v XUMHYECKHUX JIMKTaHTOB,;

KOHTPOJIb B




MEHJIEJIEEBCKOM 51 COBPEMEHHOU
(bopMyITUPOBOK NEPUOINYECKOTO
3akoHa [[. 1. MeHaeneena.
OObsicHeHHE  (PUBHYECKOrO0  CMbICIA
CUMBOJIMKHA TEPUOJUYECKON TaOIUIbI
XAMHAYECKnX  anementoB  J[. .
MenneneeBa  (HOMEpPOB  BJIEMEHTA,
nepuoja, Tpynmbl) W YCTaHOBKA
MPUYUHHO-CJIEICTBEHHOM CBSI3U MEXKIY
CTPOECHUEM aToma U
3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX
MMU BELIECTB B MIEPHOJIaX

U TpyIIax.

XapakTepuCTUKA 3JIEMEHTOB MallbIX U
OOJBIIMX MEPUOAOB MO UX MOJO0KEHUIO
B Ilepuomnueckoir cucreme J[. U.
MenpaeneeBa

OcHOBHBIE
TEOPUH XUMHHU

YcTaHOBKa  3aBUCUMOCTH  CBOMCTB
XAMUYECKUX BEIIECTB OT CTPOCHHUS
aTOMOB O0pPa3yIOIIMX MX XUMHUYECKHX
3JIEMEHTOB. XapakTepucTuKa
BOKHEMIINX  TUIOB  XUMHUYECKUX
CBSI3€M M  OTHOCHUTEIBHOCTH  ATOU
TUIOJIOT .

OObBsiCHEHHE 3aBHCUMOCTH CBOICTB
BEIIECTB OT MX COCTaBa M CTPOCHUSA
KPUCTAJUTMYECKUX PEIIETOK.
DopMyIUPOBKA OCHOBHBIX TMOJ0KEHUM
TEOpUU AJIEKTPOJIUTUYECKON
IACCOLMAIMM M XapaKTEpHUCTHUKA B
CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCTMHECHUH.
DOopMyJIMPOBKAa OCHOBHBIX IMOJIOKEHUMN
TEOpUU XAMHUYECKOTO CTpOCHUSA
OPraHUYECKUX COCJIMHEHU I u
XapaKTEPUCTHKA B CBETE A3TOW TEOPHUU
CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIMHEHUN

Tekymuii  KOHTPOJIb

dbopme:

v’ caMOCTOATEIBHBIX
pabor;

v’ 1a6OpaTOPHEIX OIBITOB

B

v IpaKTHYECKHMX 3aHSATHIA;

v/ TeMaTU4ECKUX TECTOB;

v XUMHUYCCKUX TUKTAHTOB,

Bakneinmmue
BeIlecTBa
U MaTepuaJibl

XapakTepuCTUKa COCTaBa, CTPOCHMUS,
CBOMCTB, TMOJYYEHUS U TNPUMEHEHHUS
BakHeWmmx MetamwioB (IA u II A
IpyIN, allOMUHUS, JKele3a, a B

Tekymmin  KOHTPOJIb

dbopwme:

v’ CaMOCTOSATETbHBIX
pabor;

B




€CTECTBEHHO-HAYYHOM  mpoduie W
HEKOTOpPhIX  d-2JIGMEHTOB) W UX
COCIMHEHU . XapaxkTepucTuKa
COCTaBa, CTPOCHUS, CBOICTB,
MOJIYYEHHUS U TPUMEHEHHS BOXKHEUIIINX
memetamioB (VIII A, VIIA, VIA
TPYIII, a TAKXKE

azora u ¢ocdopa, yriepoma Hu
KpEMHHUS, BOJI0PO/IA) U 1754
COCMHECHUMU.

XapaKkTepuCTUKa COCTaBa, CTPOCHMUS,
CBOWCTB, TMOJYYEHUS W TMPUMEHEHUS
BOXHEUIIINX KJIAaCCOB YTJIEBOJIOPOJIOB
(aIKaHOB, IUMKJIOAJIKAHOB, AJIKEHOB,
AQJIKWHOB, ape€HOB) W UX Haubonee
3HAYUMBIX B HapOJHOXO3SIIICTBEHHOM
IJIAHE TIPEICTABUTEIIEH.

AHanoru4aHas XapaKTepUCTUKA
BAKHEHUIINUX IPEICTABUTENIEH JPYTUX
KJIACCOB OPTaHUYECKUX COEAUHEHUN:
METaHOJla M  9TaHOJa,  CIIOXKHBIX
3(¢UpOB, KUPOB, MBUI, aJIbJCTUIOB
(bopmanpieTHIOB W arleTalbACTHIA),
KeTOHOB  (ameToHa),  KapOOHOBBIX
KUCJIOT (YKCYCHOW KHCIOTBI, A

€CTECTBEHHO-HAYYHOT O npodums
peCTaBUTE-

JAe  ApYyrux  KIAcCOB  KHCIOT),
MOHOCAXapHJIOB (TIIFOKO3BI),
JMcaxapuioB (caxapo3bl),
MOJIUCaxapyua0B (kpaxmaina U
LEJUTIOJIO3b]), aHWJIMHA, aMUHOKHCIIOT,
OeJIKOB, UCKYCCTBEHHBIX u

CHUHTCTHYCCKHNX BOJIOKOH, Kay4YKOB,
IIacTMacce

v’ 1aG0paTOPHEBIX OIBITOB
v/ [IPaKTUYECKUX 3aHSITUIA;
v/ TeMaTHYECKHX TECTOB;

v XUMHYECKUX JUKTAHTOB;

XuMH4YecKui
13BIK
M CHMBOJINKA

Hcnonp3oBanne B y4yeOHON U
npodeccruoHaIbHON JEeSATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMUKHU.
Ha3Banue wu3y4eHHBIX BEILIECTB 11O
TPUBUAIBHOM WM  MEXIYHAPOJIHOM
HOMEHKJIaType M OTpa)K€HHUE COCTaBa
ATUX  COEAMHEHHH €  TMOMOIIbIO
xumudeckux  Gopmyn.  OtpaxeHue
XUMHUYECKUX TIPOIECCOB C TMOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKLUN

Texkymmin KOHTPOJIb B

dbopme:

v’ CaMOCTOSITENBHBIX
pabor;

v’ 1aGopaToOpHBIX OMBITOB

v NPaKTUYECKMX 3aHATHI;

v TeMaTH4EeCKHX TECTOB;

v XUMHMYECKUX JUKTAHTOB;




Xumnueckue OOBsicHEHHE CYIIHOCTH XUMHUYeCKuX | Tekymmui  KOHTpOJIb B
peakuuu MPOIIECCOB. Knaccudukanus | popme:
XUMHYECKMX DPEAKLUi 110 PasjIMuHbIM v CaMOCTOSATENBHBIX
IpPU3HAKAM:  YHCIy M COCTaBy pabor;
MPOJAYKTOB W PEAarecHTOB, TEIUIOBOMY | v  J1a00paTOPHBIX OIBITOB
addekry, HAIPABJIEHHIO, | ¥ MPAKTUYECKUX 3aHATHI;
daze,HaTU4HIO KaTaau3aropa, | v TeMaTHYECKMX TECTOB;
M3MCHCHUIO  CTENCHEH  OKUCICHUS | ¥ XHMHYECKHX JUKTAHTOB;
AJIEMEHTOB, O00pa3yIOIUX BEIIECTBA.
VYcTaHoBKa MPU3HAKOB OOIIEr0 U
Pa3JIMYHOTO B TUIOJIOTUU PEAKLHM IS
HEOPraHWYECKOM W OpPraHUYECKOU
XUMUH.
Krnaccudukanus BeniecTs U nporeccoB
c TOYKH 3peHus OKHUCJIEHUS-
BOCCTAHOBJICHMUS. CocraBnenue
YPaBHEHUW peakuuid ¢ I[OMOIIbIO
METO/1a AJIEKTPOHHOI0 OanaHca.
OObsicHEeHHE 3aBHCHUMOCTH CKOPOCTH
XAMHUYECKON PEAKIINU U M0JIO-
KEHUS XHMHYECKOTO pPaBHOBECHUS OT
pa3IUYHBIX (HaKTOPOB
XuMu4ecKui Brimonxenue XUMHAYECKOro | Tekymuid  KOHTpPOJIb B
IKCIIEPUMEHT JKCIEPUMEHTA B MOJIHOM | hopMme:
COOTBETCTBHUU c npaBuwiamMu | v J1ab0paTOPHBIX OIBITOB
0€e30IMacCHOCTH. HaGmonenue, | v IpaKTHYECKUX 3AHATHIA;
dukcalyss U ONHUCAHHE PE3YJIbTATOB
IIPOBEJEHHOI0 KCIIEPUMEHTA
XumMuyeckas IIpoBenenue CaMOCTOAITENBHOIO | TeKymui  KOHTPOIb B
uHpopManus MOMCKa XUMHYECKON uHpopMamuu ¢ | popme:
UCITOJIb30BAHUEM pasIMYHBIX | ¥ CaMOCTOSTENBHBIX
UCTOYHUKOB (Hay4YHO-TTOMYJIAPHBIX pabor;

U3JIaHNH, KOMIIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB UntepHeTta). Mcnons3oBanue
KOMIIBIOTEPHBIX ~ TEXHOJOTUMA IS
00paboOTKM W Tepeaadyn XUMHUYECKOM
uHbOpMaIlM U €€ TPEJICTaBICHUS B
paznuYHbIX hopMax

v/ TeMaTU4YECKUX TECTOB;
v/ XMMUYECKUX JUKTAHTOB;

Pacuersl o
XHMHYECKUM
popmyaam

U YPABHEHUSM

VcranoBka ~ 3aBHCHMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBECHHOM

CTOPOHAMHM XUMHUYECKUX OOBEKTOB WU
pouEecCoB. Pelienne pacueTHbIX 3a1a4
no  XUMUYeCKMM  dopmynam u

Tekymmii  KOHTpPOJIb B

dbopme:

v/ CaMOCTOSTENLHBIX
pabor;

v/ TeMaTU4YECKUX TECTOB;




YPAaBHCHUAM

v XUMHYECKHX JUKTAHTOB;
v’ IPaKTHYECKHMX 3aHATHH

HpoduiasHoe u
npogeccuoHab
HO 3HAYMMOE
coJep:KaHue

OObsicHEeHHE XHMHYECKUX SIBICHH,
MPOUCXOMAIINX B MPUPOJE, OBITY U Ha
IPOU3BO/ICTBE. Onpenenenue
BO3MOXHOCTEMN NPOTEKAHUS
XUMHUYECKUX npeBpalieHuin B
paznuuHbix yciaoBusix. CoOmoaeHue
OpaBWJI  DKOJIOTMYECKHM T'PaMOTHOTO
IIOBEJCHUS B OKPYKAIOLIEH CpELE.
Ouenka BIIASTHUS XUMHUYECKOTO
3arpsi3HEHUs] OKpY>Kalollled cpelpl Ha
OpraHu3M 4YeJIOBeKa U JIPYyTHUe KUBbIC
opranuambl.  CoOmrofeHue  IpaBuUi
0e30macHOro OOpalleHusi C TOPIOYUMHU
u TOKCUYHBIMH BEILIECTBAMU,
1a60paTOPHBIM 000PYIOBAHUEM.
[TonroroBka  pacTBOPOB  3aJaHHOU
KOHIIGHTpalluu B ObBITY HW  Ha
IPOU3BOJICTBE.

Kputnueckass oneHka JOCTOBEPHOCTH
XUMHAYECKOU uHpopmanuu,
NOCTYMNAIOIIEH U3 pa3HbIX UCTOUYHUKOB

Tekymmii  KOHTpOJIbL B
dhopwme:
v CaMOCTOSTEIBHBIX

pabor;

v’ 1a60paTOPHEIX OIBLITOB
v’ [IPaKTUYECKUX 3aHSITUIA;
v TeMaTH4EeCKHX TECTOB;

v XMMUYECKUX JIUKTAHTOB;




