POEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30OBATEJIb-
HOE YYPEXJIEHME BBICHIEI'O OBPA3OBAHUA
«KABAPJIMHO-BAJIKAPCKHI I'OCYJIAPCTBEHHBIA YHUBEPCUTET
M. X.M. BEPBEKOBA»

MeauuuHCKHUN KOJLJIeIK

YTBEPXIAIO
JIMpeKTOp MEAMIIMHCKOTO KOJIJIEKa
[Tmmouesa C.B.

«_» 2018 r.

PABOYAS ITIPOTPAMMA YYEFHOUN JUCIATIIAHBI

II1.02 Xumus

HporpaMMa MNOATOTOBKHU CHICHMAIHUCTOB CPEAHEI0 3B€HA

34.02.01-CecTpuHckoe em10

EcrecTBeHHOHAYy4YHBbIH IPOPUIIbL

Cpennee npogeccuoHalbHOE 00pa3oBaHue

Kpaindukauus BeINyCKHUKA
MenunuHnckasi cecrpa \ MequuuHckuii 6par

Ounas popma o0OyueHust

Hanbuuk, 2018



Pabouas nporpamMMa yueOHON NTUCHMITIMHBI «XUMUS» pa3paboTaHa Ha OCHOBAHUU MPUMEPHOU
pOrpaMMbl YUeOHOU AMCUUILTUHBI «XUMUs» IS MPOPECCHOHANBHBIX 00pa30BaTeNbHBIX Opra-
HU3aLUH, peKOoMeHJ0BaHHON denepanbHbBIM T'OCYJAapPCTBEHHBIM ABTOHOMHBIM YUPEKIECHUEM
«DenepanbHBI HHCTUTYT pa3BUTHS 0OpazoBaHus» (nanee - LAY «OHPOy») B kauecTBe npH-
MEpHOW TpPOrpaMMBbl JIsi peaii3alliil OCHOBHOW MpodeccHoHanbHOM 00pa30BaTeIbHON MpO-
rpammbl CITO Ha 6aze ocHOBHOTO 001Iero 00pa3oBaHusI C MOTYYEHUEM CPEHEro 00IIero oopa-
30BaHus, npoTokoa Ne 3 ot 21 nrons 2015r., peructpannoHuslii HoMep penensun Ne385 ot 23
utons 2015 r. ®T'AY «OUPO».

Pabouast mporpamma y4eOHON TUCIUILUTHHBI 00CYXK/IeHa U yTBepiKaeHa Ha 3acenanuu [IMK 00-
nieoOpasoBarenbHbIX auciuuima MK KbBI'Y

[Tporoxoin Nel ot «30» 08 2018 r.

[Ipencenarens LIMK bxxuxarnosa O.A.
(moamnuce)

Meroauct MK KBI'Y I'ymmoesa A.C.
(moamuce)

CornacoBano

Hayunas 6ubamnorexa KbI'Y, o1- I'yoxokoBa H.A.

J€J1 KOMIIJICKTOBAaHU

(moamuce)



JIueT perucTrpaumyv M3MEHEHUM.

n3jaracTtcsia B CJlC,Z[y}OLLICﬁ pCaAaKIu:

COOCTBEHHOM
OTHOIILICHUIO K

e chopMHPOBAHHOCTH
MO3UIUU o

XUMHUYECKON MH(OpMalKY, MOJy4aeMOl M3 pa3HBbIX HC-

TOUHHUKOB. ...\ttt ieeannn

(manee Mo TEKCTy MPOTpaMMBbI)

PEKOMEHAYEMAA JINTEPATYPA
Jl1st CTYyIeHTOB:

H3naraercs B cieqyromen pelakiuu:

PexBu3uThHI ara
Ne JIOKYMEHTa | BBEJICHHU
n/ ConeprxaHue n3MEHEHHUS 00 yTBepxie- S
n HUU U3MEHE
W3MEHEHUS HUS
AKTyanusupoBaHa pabouasi mporpamMmma [TpoToxon 3a-
cemanust Nel
MK ®dapma-
1. fIII/II/I " XI/IISII/IKO 29.09
2016
— Ouonoruue-
CKUX JTUCITU-
TUTHH
MMOSACHUTEJIBHAA 3AIINCKA
A03.2. n3naraercs B CJICIYIOIICH PEIaKIHH: ... , C
yueToM [IpuMepHOK OCHOBHOM o0OpasoBarenbHON
MpOrpamMMBbl  CPEJIHETO ob1ero o0Opa3oBaHus,
0J100pEeHHOM peleHreM ¢eepaabHOro yaeOHo-MeToauye-
CKOT0 00BeIUMHEHHMSI ITO 00IIeMy 00pa3oBaHMIO (IIPOTOKOJT
ot 28 uronst 2016 1. Ne 2/16-3). ......coovinvinnnn,
(anee Mo TEKCTY MPOrpaMMBbI)
PE3YJIbTATBI OCBOEHHS YUEBHOI
JANCHUIIIHBI I[TpoTokon 3a-
cenanus Nel
OcBoeHue coaepx aHusl y4EeOHON JTUCIUILINHBI MK ®apma-
2. | «Xumusy», odecrieunBaeT JOCTUKEHHUE CTYACHTAMH CIIETy- ITUU ¥ XUMHKO 30.08
IOIUX PE3yTbTaTOB: — Obuonoruye- 2017
............................................................... CKUX JTUCITHU-
.............................. MpeIMETHBIX: TUTHH




I'a6bpuensu O.C., OctpoymoB W.I'. Xumus: yqeo-
HUK JUISI CTYACHTOB IHpOQECCHOHATIBHBIX 00pa3oBaTelb-
HBIX OpraHU3alliii, OCBaWBAIOUINX NPOQeccuu U CIelu-
anmpHOCTH CIIO. — M., 2017

lNabpuensa O.C., OctpoymoB WN.I'. Xumms nis
npodeccuil M CHENUAIbHOCTEH €eCTeCTBEHHO-HAY4YHOIO
npodwiss: y4eOHUK sl CTYJICHTOB MPO(ECCHOHAIBHBIX
00pa3oBaTeNbHBIX OpraHW3alui, OCBaMBAOLINX Mpodec-
CHH U CHEIUATBHOCTH
CIIO. -M,, 2017

la6puensu O.C. u ap. Xumus. [Ipaktuxym: yueo.
nmocooue i CTYACHTOB MPOQeCCHOHANBHBIX 00pa3oBa-
TEJIbHBIX OpraHM3alluii, OCBaUBAIOIINX MPOEcCuu U crie-
nuansHoctu CITIO. —M., 2017

INabpuensan O.C. u np. Xumusi: nocodue i MoAro-

ToBKH K EI'D: yueb.
nocobue i CTyJIEHTOB NpodecCHOHAIbHBIX 00pa3oBa-
TEJIbHBIX OPraHU3alNi, OCBAUBAIOIINX MPOPECCHUH U CIie-
nuansHoctu CIIO. — M., 2017

I'adpuensu O.C., JIbicoBa I'.I'. Xumus. Tectsl, 3a-

JlaY¥ M yIIpakKHEHUs: y4eO.
nmocoOue Mg CTYIEHTOB Mpo(ecCHOHATBbHBIX 00pa3oBa-
TEJIbHBIX OpraHU3alluil, OCBAaUBAIOIUX MPOPECCUU U CIe-
nuaiasHocTu CIIO. — M., 2017

Epoxun IO.M., KoBanesa U.b. Xumus mist mpo-
(eccuit u cienuanbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOTro npoduiiei: ydeOHUK AJisl CTYyIeHTOB Ipodeccu-
OHAJIbHBIX 00pa3oBaTENbHBIX OpPraHM3allMi, OCBaMBaIo-
mux npogeccun u crienuanbHocty CI10.— M., 2017

(nanee 1o TEKCTy NpOrpaMMbl)

Jns nmpenogaBareneit

N3naraercs B clienyromieil peaakium:

06 ob6pazoBanuu B Poccuiickoii @enepanun: gpenep.3akoH OT
29.12. 2012 Ne 273-®3 (B pen. DeaepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, or 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot
27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne
145-@3, Bpexn. or 03.07.2016, c u3m. ot 19.12.2016.)

nporpaMMax Ha ocHoBe [IpumMepHOit ocHOBHO# 0Opa3oBa-
TEILHON TPOrpaMMBbI CPEIHETro 00Iero oOpa3oBaHUS C




yuetoM  mpodwmwist npodeccuoHATBHOTO 00pa3oBaHus,
ocBauBaemorr mpodeccun IIIIKPC wunm cnenumanbHOCTH
M[IICC3.

[Ipuka3z MunuctepcTBa oOpazoBanust 1 Hayku PO ot 31
nekabpst 2015 r. N 1578 "O BHeceHUn U3MEHEHMH B dejie-
paJIbHBII TOCYJapCTBEHHBIM 00pa3oBaTENbHBINA CTaHIAPT
cpeaHero oduiero oOpa3oBaHMs, YTBEP)KICHHBIN MpUKa-
30M MunncrepctBa obpa3oBaHus M Hayku Poccuiickoit
®epnepaunu ot 17 mas

2012r.N413"

[MpumepHas ocHOBHasi 00pa3oBaTelibHas IPOrpaMMa Cpe/i-
Hero o01iero oopa3zoBaHusl, 0JJOOpPEHHAS pelIeHUueM Qejie-
PaTBHOTO y4eOHO-METOAMYECKOTO OOBEAUHEHUSI MO 00-

memMy obpazoBanuto (mpotokosn ot 28 uroHs 2016 r. Ne
2/16-3).

Cnanxos u ap. XumMus 1718 npodeccuii u crienuaib-
HOCTEH TeXHUYECKOro npoduiis (3JEKTPOHHOE MPHIIOKe-
Hue). — M.,2017

(anee 1Mo TEKCTy MPOrpaMMBbl)

1. Tlo yuebHOMY MIaHy U3MEHEHBI Ha3BaHUS IUCIUTUIMHEI C
OV 012 «Xumusa» nHa I1J] 02 Xumus

2. BHeceHbl U3MEHEHUS B KOJMUYECTBE YaCOB 110 MaK-
CUMaJIbHOW Harpy3ke yueOHON AUCUUIIMHB XUMUSA C
1324.na 208 Xumus c150u.Ha 208.

3.H0,[[FOTOBK8. " 3alllUTa HHAUBUAYAJbHBIX MIPOCKTOB

IIporokou 3a-
cenanns Nel
0011eo6paso-
BaTEJbHBIX
JTUCIUIINH
MK KBI'Y
Nel ot 30 aB-
rycra 2018
rojaa

30.08.2
018
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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIJUCHUATLJIMHBI

IJ1.02 XUMUA

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouas mporpamma y4eOHOM TUCITUTUIMHEI SIBJISIETCS YacThIO MPOTPaAMMBI TIOJITO-
TOBKH CIICIIMAJIUCTOB CpeIHETo 3BeHa B cooTBeTCTBUU ¢ DI'OC nist crienuanbHo-
cteit 31.02.02-Axymepckoe aeno, 33.02.01-dapmanus, 34.02.01-CecTpunckoe
h () (1)

1.2. MecTo y4yeOHO# JMCUUIIMHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKH CIICLU-
AJINCTOB CPeJHero 3BeHa: JUCLUILIMHA BXOAUT B LIUKJI 00I11€00pa30BaTENbHbBIX AHC-
LATLJIVH.

1.3. Hesu u 321244 y4eOHOH TUCIHUNJIMHBI — TPeOOBaHUS K pPe3yJbTaTam
OCBOCHMS YUeOHOI TUCIUIINHBI:

Conepxxanue nporpaMMbl « XMMHS» HAIIPABJIEHO HA JTOCTHKEHUE CIEAYIO-
LIMX LEJIeH:

* popMupoBaHuE y 00YUaIOIIUXCS YMEHUS OLICHUBATh 3HAYUMOCTh XUMHUYE-
CKOT'0 3HaHHUS I KaXJO0r0 YEJIOBEKA;

* popMupoBaHue y 00y4aIOMUXCs IIEJIOCTHOTO NPEICTABIICHUS O MUPE U
POJIM XUMUH
B CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTUHBI MUPA; YMEHUS 00bsIC-
HSATHb 00BEKTHI U MPOIIECCHl OKPYKAIOIIEH JEeHCTBUTEILHOCTH: MPUPOTHOM, COLIU-
aJIbHOU, KYJIbTYPHOM, TEXHUYECKON CPEJIbl, — UCIOJbB3YS ISl 3TOr0 XUMUYECKUE
3HaHUS,

* pa3BUTHE y 00YYAIONMUXCSl YMEHHM pa3nnyaTh (aKkThl U OTICHKH, CPABHU-
BaTh OLICHOYHBIC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OIICHOK U CBSI3b KpUTE-
pPHUEB C OMPEEICHHONW CUCTEMOU IIEHHOCTEH, (HOpMYyITUpPOBaTh 1 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

* mproOpeTeHrne 00yJIaIOMUMHUCS OTIBITA PA3HOOOPA3HOMN JEATETHHOCTH, TIO-
3HAHHS U CAMONO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIBHOE 3HAYE-
HUE JJI Pa3IMYHbIX BUJOB JIESITEIILHOCTH (HABBIKOB peIlIeHUs MPoOIeM, TPUHITHUS

pelleHu, MoucKa, aHauu3a u 00paboTKU HHPOPMAIH, KOMMYHUKATUBHBIX HABbI-



KOB, HaBBIKOB U3MEPEHUI, COTPYTHUYECTBA, O€30MaCHOr0 0OpaIlleHUs C Bellle-
CTBaMU B MMOBCETHEBHOM KU3HU).

B nmporpaMmy BKITIOYEHO coliep:KaHue, HapaBiIeHHOE Ha POPMHUpPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIUI, HEOOXOAUMBIX 1Jis1 KauecTBeHHOro ocBoeHus [ITICC3
Ha 0a3e OCHOBHOTO 00IIIeT0 00pa30BaHus C TIOJYICHHEM CPETHETO 001Iero oopa-
30BaHMSI; IPOTPAMMBI TTOATOTOBKY KBATH(PUITUPOBAHHBIX pa00UNX, CIIYKAIIIHX,
pOrpaMMbl MOATOTOBKHU clienuanucToB cpeanero 3seHa (IIIICC3).

OcBoeHnue coaepkaHus y4eOHOU TUCHUIIIUHBI « XUMHUS», 00ECIEUUBAET J0-
CTH)KCHHE CTYJCHTaMU CJIEIYIONIUX Pe3yIbTaTOB:

* IUYHOCTHBIX:

—— YyBCTBO TOPJIOCTH M YBOKCHHS K UCTOPHUH M TOCTHXKCHHUSAM OTCUCCTBCHHOU XU-
MUYECKON HayKH; XMMHUYECKH IPAMOTHOE IOBEJIeHHE B MpodecCuOHaIbHOU Jesi-
TEJIBLHOCTH M B OBITY IMPU OOpAIIEHNN ¢ XUMHYECKIUMH BEIECTBAMH, MaTepruaiaMy
IPOIIECCaMU;

—— TOTOBHOCTbH K MPOJIODKEHUIO 00pa30BaHMsI M TIOBBINICHUS KBaTU(UKAIIUU B U3-
OpaHHOM npodeccuoHaIbHON JAEATETBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU XU-
MUYECKUX KOMIIETEHIIUN B ATOM;

—— YMEHHE UCTIOJIb30BaTh JOCTHIKEHUS COBPEMEHHON XMMHUYECKOW HAYKU U XUMHU-
YECKHUX TEXHOJIOTUH TSI TIOBBIIIICHUSI COOCTBEHHOTO HHTEIIICKTYIbHOTO Pa3BUTHS
BBIOpaHHOM TTPO(ECCHOHANEHOM eI TEIbHOCTH;

* MeTanpeAMeTHBIX:

—— UCTOJ30BAHNE PA3JINYHBIX BHJIOB MTO3HABATEIILHOMN JACATEIHBHOCTA U OCHOBHBIX
WHTEJUICKTYalIbHBIX Ofepanuid (MMOCTAaHOBKH 3a/a4yi, (HOPMYITUPOBAHUS TUIIOTES,
aHajgu3a U CUHTE3a, CPaBHEHUs, 000O0IIEHUs, CUCTEeMAaTHU3alluH, BBISBJICHUS TPH-
YUHHO-CJICJICTBEHHBIX CBS3EH, MOUCKA aHAIOTOB, (POPMYIUPOBAHUS BHIBOJIOB) IS
peleHusT TOCTaBIICHHON 3aja4d, NPUMCEHCHHE OCHOBHBIX METOJIOB IO3HAHUS
(HaOrOIeHNSI, HAYYHOTO SKCIICPUMEHTA) JIUIS U3YyYEHUS Pa3IMYHbIX CTOPOH XMMH-
YECKUX 0OBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIUMOCTh CTaIKU-

BaThCs B MPoheCCHOHAIBHOU cdepe;



—— HCIOJIb30BAHNUE PA3IUYHBIX UCTOYHUKOB ISl MOTYUYEHUSI XUMUYECKON HHPOp-
Mallli¥, YMEHHE OLEHUTh €€ JOCTOBEPHOCTH JIJISl JOCTHXKEHUSI XOPOIIKNX PE3ybTa-
TOB B MPO(eCCHOHATBHOM cepe;
* IpeIMeTHBIX:
—— c(OpPMUPOBAHHOCTH MPEJCTABICHUN O MECTe XMMHUH B COBPEMECHHOW HAayYHOU
KapTHHE MHpPA; MOHUMAaHUE POJIM XUMHUH B ((OPMUPOBAHUU KPYTro30pa U (PyHKIIHO-
HaJIbHOM IPAMOTHOCTH YEJIOBEKA IS PELICHHS IPAKTUYECKUX 3a]1ay;
—— BJIAQJ€HUE OCHOBOIIOJATAIOIIMMHI XUMUYECKUMU MOHATUSAMH, TEOPUSMHU, 3aKO-
HaMU U 3aKOHOMEPHOCTSAMM; YBEPEHHOE M0JIb30BAHNE XUMHYECKON TEPMUHOJIOTHEN
1 CUMBOJIMKOM;
—— BJIaJICHUE OCHOBHBIMHM METOJAaMHU HAyYHOT'O MO3HAHUS, UCIOJIb3yEMbIMU B XU-
MUU: HAOJIIOJEHUEM, OTIMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMeHue oOpada-
THIBaTh, OOBACHATH PE3YyJbTaThl MPOBEICHHBIX ONBITOB U JI€JaTh BBIBOJABI; TOTOB-
HOCTb U CIIOCOOHOCTh MPUMEHITh METO/bI MIO3HAHUS MIPU PELIEHUH MPAKTUYECKHUX
3a/1ay;
—— c(pOpMHUPOBAHHOCTh YMEHHSI 1aBaTh KOJIMYECTBEHHbIEC OLIEHKUA U MPOU3BOAMTH
pacueTsl [0 XUMUYECKUM (OopMyJiaM U YpaBHEHUSIM;
—— BJIaJICHUE MPABUJIAMU TEXHUKHU 0€30MMACHOCTU MPU UCIIOJIb30BAaHUU XUMUYECKHUX
BEILECTB;
—— c()OPMUPOBAHHOCTH COOCTBEHHOM MO3UIMH MO0 OTHOUICHUIO K XUMUYECKON HH-
dbopmaryu, noayyaeMoi U3 pa3HbIX HCTOUHHUKOB.
1.4. Kosin4yecTBO 4acoB HA 0CBOeHHe padoyell MporpaMmbl y4eOHO JucCHH-
IIMHBI:
MaKcuMasbHas yueOHas Harpy3ka ctygeHTta 208 yacos, B TOM 4ucie:

- 00s13aTeNIbHAs ayIUTOpHAs yueOHas Harpy3ka crynenTta 139 yac;

- CaMOCTOsITeIbHAs padoTa CTYJIEHTa U KOHCYJIbTaluu 69 yacos



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Buna yueOHoii padoThl

Oovem uacos

cMompena)

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 208
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 139
B TOM YHUCIJIE:

MPAKTHYECKHUE 3aHATUS 20
CamocrosiTeibHas padoTa o0y4yawumerocss M KOHCYJIbTAUMH (BCero) 69
B TOM YHUCIJIE:

caMmocCTosITelIbHAsT paboTa Haj KypcOBOW pabOTOl (MPOECKTOM) (eciu npedy- 4

Ilpomesicymounas ammecmayus 6 popme JJUODEPEHI[UPOBAHHOI O 344YETA
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HaunMeHoBaHMe pa3/ie/ioB U TeM Coaepixanue yueOHOro MaTepuasa, NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITEIbHAS Oo0bem ya- Yposennb
padoTa CTyIeHTOB COB 0CBOEHHS
1 2 3 4
Pasznea 1. Oprannyeckasi Xummusi.
Copaepxxanue yueOHOro MaTepuaJia 8 1,2

1.1. Ilpeamer OopraHu4Yeckol Xu-
muu. Teopusi cTpoeHusi oprannye-
CKHUX COeIMHEeHMI

Ilpeomem opzanuueckoit xumuu. llonsarue 00 OpraHMYECKOM BEILIECTBE U OpraHuye-
cKoM xumuu. KpaTkuii 04epK UCTOPUHU Pa3BUTHS OPraHUYECKON XUMHH. Butannsm u
ero kpymenne. OcoOEHHOCTH CTPOSHHs OPTraHUYECKUX coenHeHmin. Kpyrosopor yr-
Jepojia B IPUPOJIE.

Teopusa cmpoenusn opzanuueckux coeounenuii A.M. Bymnepoea. Ilpennocsuiku co-
31aHus Teopuu crpoeHusi. OCHOBHBIE MOOXKEHUS Teopun ctpoeHust A.M.bytieposa.
XUMHUECKOE CTPOCHUE U CBOICTBA opraHndeckux BeuiecTs. [lonsaTre 00 n3omepuu.
Crioco6b1 0TOOpakeHUs1 CTPOEHUS MOJIEKYIIbI ((hOpMYJIbI, MOJIEIH). 3HAUEHUE TEOPUH
A.M. byriepoBa 1 pa3BUTHS OPraHUYECKON XUMHUH U XMMHYECKHUX IIPOTHO30B.
Crpoenue aToMa yriaepo/ia. DIeKTpoHHOe 00JIako U OpOUTalb, si- U p-OpOUTAIIH.
DNEeKTPOHHBIE U 3JEKTPOHHO-Tpaduueckrue GopMyJibl aTOMa yriiepoaa B OCHOBHOM U
BO30YXJIEHHOM coCTOSTHUX. KoBasieHTHas XuMHUUecKas CBsI3b U €€ KIacCU(pUKAIHS 110
croco0y nepekprIBaHus opoutaneii (c- u n-cesazu). [lonsatue rubpunuzanuu. Pazmy-
HbI€ TUIBI THOpUAM3AIMH U (POpMa aTOMHBIX OpOuTasIel, B3aMMHOE OTTaJIKUBaHUE T'U-
OpuIHBIX OpOUTaNEl U UX PACTIONOKEHHE B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMY-
MOM 3Hepruu. ['eomMeTpust MoJIeKyJl BellecTB, 00pa30BaHHBIX aTOMaMU YyIiiepojia B
Pa3IMYHBIX COCTOSTHUSX THOPUIN3AIIH.

Knaccugpurkayus opzanuueckux coedunenui. Knaccupukanus opraHuueckix Be-
IIECTB B 3aBUCUMOCTHU OT CTPOEHUs yriepoaHoi nenu. [lonsatue QpyHkuoHansHoM
rpynnsl. Knaccugukanus opraHMuecKuX BEIIeCTB 10 TUITY () YHKIIMOHAIBHOW TPYIIIBL.
OcHOGbl HOMEHKamyPbl Op2aHuvecKux éeuyecme. TpuBHaIbHbIe Ha3BaHus. Pauno-
HaJIbHAsi HOMEHKJIaTypa Kak npezmectseHHuna HoMmenkiaatypsl IUPAC. Homenkna-
typa IIIPAC: npuHuunser 00pa3oBaHuUs Ha3BaHUMN, CTAPUIMHCTBO (DYHKITMOHAIBHBIX




rpymni, ux o003HaYeHue B npedukcax u cypurcax Ha3BaHUNA OPraHUYECKUX Be-
IIECTB.

Tunwvt xumuueckux cea3eil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX PA3DPbIEaA.
Knaccugukaiys KoOBaJ€HTHBIX CBSI3€H 110 3I€KTPOOTPUIIATEIBHOCTH CBSI3aHHBIX aTO-
MOB, CI0co0y NepeKpbIBaHus opOuTaneil, KpaTHOCTH, MeXaHU3MYy oOpa3zoBaHus. CBs3b
IPUPOJIBI XUMUUECKOM CBSA3U C TUIIOM KPUCTANIMYECKOM PEeLIeTKH BELIECTBA U €ro
(bu3nyeckuMu cBOMCTBaMHU. Pa3pbIB XUMHUECKON CBSI3U, KaK Ipolecc, 0OpaTHbI ee
o0pa3oBaHuto0. ['OMOIUTUYECKHI U T€TEPOIUTHUECKUI pa3phIBbl CBA3EH, UX COMOCTAB-
JIeHHEe ¢ 0OOMEHHBIM M JOHOPHO-aKLENTOPHBIM MEXaHU3MaMH UX obpa3oBanus. [Tons-
THE CBOOOHOTO paguKaia, HyKIeo(QUIbHOU U JIEKTPO(PHILHOM YaCTHIIHI.
Knaccugukayua peakyuii ¢ opzanuyeckoii xumuu. I1onstre o TUIIaX U MEXaHU3MaxX
peaxuuii B oprannueckoit xumun. Cyocrpat u pearent. Knaccuduxamus peakuuii o
M3MEHEHHUIO B CTPYKTYpe cyOcTparta (mpucoenHeHue, OTIIETIeHHE, 3aMEIlEHIE, U30-
Mepu3alys) U TUIy peareHTa (paiuKaibHble, HyKi1eo(uiIbHbIe, AIEKTpOPuIbHbIE). Pe-
akiuu npucoenuHeHus (Ax. Ag), snumuaupoBanus (E), 3amemennst (8k, 8x. 8g), u3o-
Mepu3alui. Pa3HOBUIHOCTH peaKIMil KaKI0Tr0 THUIA: THIPUPOBAHUE U JETUIPUPOBa-
HUE, FaJIOTEHUPOBAHKE U JAETaIOr€HUPOBaHUE, THApaTalis U JeruapaTanus, THapora-
JIOTEHUPOBAHUE U JIETUIPOraJIOT€HUPOBAHNE, TOJTUMEPU3ALINS U MTOJIMKOHACHCALNS,
neperpynnupoBka. OcoOeHHOCTH OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKILUil B Op-
raHU4ECKON XMMHHU.

Cogepemennbvie npedcmagieHus 0 XuMU4eCKOM CIpOCHUU OP2AHUYECKUX 6EUeCHIE.
OCHOBHBIE HaNIPaBJIEHUS Pa3BUTHs Teopuu cTpoeHus A.M. bytneposa. M3omepus op-
raHMYECKHUX BEIIECTB U €€ BUAbl. CTPYKTypHasi H30MEpHUs: MEXKKIIACCOBast, yIIepoi-
HOTO CKeJIeTa, MOJ0XKEHHs] KpaTHOH CBsI3U U (pyHKIMOHaNbHOU rpymnmbl. [IpocTpan-
CTBEHHasl H30MEpHsl: reoMeTpudecKkas 1 ontuueckas. [lonaTue acummerpuueckoro
LeHTpa. bruosornueckoe 3HaueHNEe ONITUYECKON N30MepHUH. B3anMHOe BiIMsIHME aTOMOB
B MOJIEKYJIaX OPraHMYECKUX BEHIECTB. DJIEKTPOHHBbIE 3(h(HEKTHI AaTOMOB M ATOMHBIX
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TPYII B OPraHUYECKUX MoJieKynax. MHIyKInoHHbIH 3()(HeKT, MONI0KUTENbHBINA U OT-
pHUIATENbHBIA, ero 0co0eHHOCTH. Me3omepHbIi 3pdekT (3 dexT conpsikenus), ero
OCOOEHHOCTH.
Jemoncmpayuu. Komuiekiiuy opraHn4eckux BEUIECTB (B T.4. JIEKAPCTBEHHBIX IIperia-
paToB, KpacuTesnei), MaTepuanoB (IPUPOJAHBIX U CHHTETUYECKUX KaydyKOB, IJIaCTMAacC
Y BOJIOKOH) Y U3JENUN U3 HUX (HUTH, TKaHU, OTJEIIOYHbIE MATEPUAIIBI).

Monenu monekyn CH4, C2H4, C,H», CsHe, CH30OH - mapocrepsxHeBbie 1 00b-
eMHbIe. Mojienu oTTanKuBaHusl THOPUIHBIX OpPOUTAJIEH ¢ MOMOIIBIO0 BO3YIIHBIX Il1a-
poB. B3aumoselicTBre HATPUSI C 3TAHOJIOM U OTCYTCTBHE B3aUMOJEHCTBHUSI C TUITUIIO-

BBIM 3(UPOM.
OMBITHI, MOATBEPKAAOIINE HATHYUE (PYHKIIMOHATBHBIX TPYII Y COSAUHCHHUH pa3iInd-
HBIX KJIaCCOB.

Ilpakmuueckaa paboma Ne 1

H3roroBieHne Moaeaeu MOJICKYJI OPTraHUYCCKUX BCIICCTB.

1,2

Camocmoamenvnasn paboma cmyoenmos

CamocTosTeTbHOE N3YYCHUE TEOPETHIECKOTO MaTepHaia;

CamocrosiTenpHas MOArOTOBKA JOKJIAAA.

TeMbl 1OKIIAIOB:

e KpaTkue cBeIeHHS TI0 UCTOPHH BO3HUKHOBEHHS U Pa3BUTHS OPTaHUYECKON XUMUH.

e Kussb u nesrenpHOCTh A.M. ByTneposa.

e Butanusm u ero kpax.

e PoJyib OTEUECTBEHHBIX YUCHBIX B CTAHOBJIEHWU W PA3BUTHU MUPOBOM OPraHUYECKOM
XUMUHU.

e (CoBpeMeHHbIE MPEJICTABIICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.

1.2. IlpeaeabHbIe YIrieBOAOPOAbI

Conep:kaHue y4eOHOT0 MaTepHuaJia

T'omonozuueckuii pao ankanos. llonstie 00 yrnesonoponax. OCOOEHHOCTH CTPOCHUS
IIpEEIbHBIX YTIEBOAOPOAOB. AJKaHbl KaK MPEJCTABUTENN NPEAEIIbHBIX YIIEBOI0PO-
JI0B. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METAHA U APYTUX aJIKa-
HOB. ['oMonornyeckuii psin 1 u3omepus napapuaoB. HopmanbHoe 1 pa3BeTBICHHOE

1,2
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CTPOEHHME yIJIepOAHOM Lenu. HoMeHKIIaTypa ajJKkaHOB U aJKWIBHBIX 3aMECTUTENCH.
duznueckre CBOMCTBA aJIKaHOB. AJIKAHbI B IPUPOJIE.

Xumuueckue ceoiicmea ankanos. Peaxunu 8x-tuna: ranorenuponanue (padorsr H.H.
CemeHoBa), HuTpoBanue 1o KonoanoBy. MexaHu3M peakiMy XJIOPUPOBaHUS ajKa-
HOB. Peaknuu neruipupoBaHus, rOpeHus, KaTAJIUTUIECKOTO0 OKUCICHMs ainKaHoB. Kpe-
KHMHT QJIKAHOB, Pa3JINYHbIE BUABI KPEKUHIA, IPUMEHEHNE B IPOMBILLIEHHOCTH. [Inpo-
JIM3 ¥ KOHBEPCUS METaHa, N30MEPU3aLUs aJIKaHOB.

Ilpumenenue u cnocoodvl nonyyenus ankanos. O01acTH NIPUMEHEHU aaKaHoB. [Ipo-
MBILIIEHHBIE CIIOCOOBI MOJIyYEHHs! aJIKAaHOB: MOJYyYEHHUE U3 PUPOIHBIX HCTOUHUKOB,
KPEKUHT Napa(puHOB, MOJIy4€HUE CHHTETUYECKOTr0 OeH3MHa, ra3uduKanus yris, ruj-
pupoBaHue akeHoB. JlabopaTopHble ClIOCOOBI TOJIYUYEHHS aJIKaHOB: CUHTE3 Bropiia,
JeKkapOOKCUIIMPOBaHUE, THAPOIIN3 KapOuaa aTtOMUHUS.

Huxnoankanwet. I'oMonornyeckuil psji 1 HOMEHKJIATypa LUKIOAIKAHOB, UX 0011as
¢dopmyna. [lonarue o HanpspkeHUN 1UKIa. V30MepHs IMKII0aIKaHOB: MEXKJIacCOBasl,
YIJIEPOAHOr0 CKejleTa, reoMeTpuyeckas. [lomyuenue u gpusndeckue cBONCTBA IIUKIO-
aJKaHOB. XMMHUYECKHE CBOMCTBA IUKIOANKaHOB. Crienin(uka CBOWCTB IIMKIOATKAHOB
C MaJIbIM pa3MepoM LUKJIA. Peakiuy npucoeInHeHus 1 paauKaJbHOIO 3aMEIICHHUS.
Jemoncmpayuu. Moaenu MOJIEKyJl MeTaHa, IPYTUX aJIKaHOB, Pa3IMYHBIX KOH(opMa-
Uil nukiorekcana. Pacrsopenue napaguna B OeH3MHE U HCIIAPEHUE PACTBOPUTEIS U3
cmecu. [InaBnenue napaduHa u ero OTHOLIEHHUE K BOJIE (PACTBOPUMOCTB, IJIOTHOCTH,
cmauuBanue). Pa3nenenue cMecu O€H3MH-BOIa C IOMOIIBIO I€TUTEIbHOI BOPOHKH.
['openue MeTana, mponaH-0yTaHOBON cMecH, mapaduHa B yCIOBUSIX U30BITKA U HEIO-
cTaTKa Kuciopoaa. B3pslB cMecu MeTaHa ¢ BO3AYXOM M XJIOpoM. BoccTtaHOBIEHHME OK-
CHUJIOB TSKEJIBIX MeTaiyIoB napaduHoM. OTHOIIEHUE IIUKJIOreKcaHa K OpoOMHOM BoJie U
pacTBOpy NEpMaHraHaTa KaJus.

Camocmoamenvnaa paboma cmyoenmoes

CaMocToATEIbHOE NU3YYEHHE TEOPETUUECKOIO MaTeEpUaa;
CamocTosTenbHOE pelIeHue 3a1a4
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1.3. OTHiIeHOBBIE U INECHOBBIE yI-
JIEBO/IOPO/IbI

Conep:xanue yueOHOro MaTepHaJia

T'omonozuueckuil pao aikenog. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIe-
KyJIbl 3TUJIEHA U alKeHOB. ['omosoruueckuii paa u obmas Gpopmysa aakeHos. Mizomepus
STWJICHOBBIX YIJIEBOAOPOJOB: MEKKIIACCOBAsI, YIJIEPOJHOTO CKEJIETa, IIOJI0KECHUS KpaT-
HOM cBsA3H, reoMerpuueckas. OCOOEHHOCTH HOMEHKJIATYphl 3TUJIEHOBBIX YIJI€BOIOPO-
JIOB, HA3BaHUS BAXKHEHIIUX paauKaioB. OU3NUECKUE CBOMCTBA aJKEHOB.

Xumuueckue ceolicmea aikenos. DNEKTPOPUILHBINA XapaKTep peaklnii, CKIOHHOCTH K
peakuusaM IIPUCOCINHEHHUs, OKUCIICHUs, noauMepu3anny. [Ipasmiio MapkoBHUKOBa U
ero ANIEKTPOHHOE 000CHOBaHWE. Peakiny rajsoreHupoBaHus, THAPOTAIOTeHUPOBAHHS,
ruaparanny, ruapuposanusa. Mexanusm AE-peakumii. [IoHATHE 0 peakuusax moJuMe-
puzanuu. I'openue ankeHoB. Peakiiuu OKUCIIEHNs B MATKUX U JKECTKHUX YCIIOBUsX. Pe-
akuus Barnepa u ee 3HaueHus Ui 0OHapy>KEHUS HENpeAeTbHBIX YIII€BOJOPOIOB, MO-
JIy4EHHUs TTTUKOJIEH.

Ilpumenenue u cnocodwvt noyuenua aikenog. VIcroib30BaHUE BBICOKOW PEaKIMOH-
HOW CIOCOOHOCTH aJIKEHOB B XMMUYECKOH MPOMBINUIEHHOCTH. [IpMeHenue sTuieHa u
nponuieHa. [IpoMellieHHBIE CIOCOOBI MOJTyYeHHs allkeHOB. Peakuuu neruapupoBa-
HUS U KpeKUHTra ankaHoB. JIabopaTopHble CrIOCOOBI MOJIYUYEHHUS aTKEHOB.

Ankaduenwt. [lonsTHE U KIaccUPUKaAIUs JAUEHOBBIX YIIIEBOJAOPOJOB IO B3aUMHOMY
PacMoIOKEHUIO KpaTHBIX CBs3eil B Mosekyie. OCOOEHHOCTH 3IEKTPOHHOTO M Ipo-
CTPAHCTBEHHOT'O CTPOEHUS CONPSIKEHHBIX TUEHOB. [[OHATHE O JI-3JIEKTPOHHOU CUCTEME.
Homenknarypa 11eHOBBIX YIiieBog0poAoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB COTpSI-
KEHHBIX JIMCHOB, KaK CJIEJICTBHE UX AIEKTPOHHOrO crpoenus. Peakunu 1,4-npucoenn-
HeHus. [Tomumepusanust 1ueHoB. CriocoObl MOMTyYeHHs JUSHOBBIX YITIEBOIOPOJIOB: pa-
6otel C.B. Jlebenena, neruipupoBaHue aIKaHOB.

OcHOGHbIE NOHAMUA XUMUU GbICOKOMONEKYAPHBIX COCOUHEHUTI HA TIPUMEPE ITPOTyK-
TOB IOJIMMEPU3ALUN AJIKEHOB, AJIKAJUECHOB U UX raJIOrCHIPOU3BOAHBIX. MOHOMED, T10-
JIMMEp, PeaKLys TOJIMMEPU3ALUH, CTEIIEHb IIOJIMMEPU3ALUH, CTPYKTYPHOE 3BE€HO. THIIBI
IIOJIMMEPHBIX LICTEH: JIMHEWHBIC, Pa3BETBIICHHBIC, cLuUThIe. [IoHsATHE O cTepeoperyIsp-
HBIX nosimMepax. [lonmMeps! TepMorniacTnyHble U TepMopeakTuBHele. [Ipeacrasnenue
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0 IU1acTMaccax u 3nacromepax. [1omaTUIEH BBICOKOTO U HU3KOTO AABICHHUS, €70 CBOU-
ctBa u npumeHenue. Karaimmsarops! Liurnepa-Harra. [lonunponuien, ero npuMeHeHue
U cBoiicTBa. ['anoreHnconepxamiue moauMepsl: TeduioH, monuBuHWIXKIOpua. Kayayku
HaTypalbHbIH U cuHTeTHueckue. Cononaumeps! (OyTaarueHCTHPOIbHBIN Kaydyk). By-
KaHU3alys KaydyKa, pe3uHa 1 500HHUT.

Hemoncmpayuu. Mozaeny MOJIEKYJ CTPYKTYPHBIX U IIPOCTPAHCTBEHHBIX H30MEPOB aJl-
keHoB U ankaaueHoB. Komnekuus "Kayuyk u pesuna". Jlenonumepuszanus Kaydyka.
Cry1ieHne MJIEYHOr0 COKa KaydyKOHOCOB (MOJI04asi, OJyBaHUMKOB, GUKYCa).

Ilpakmuueckoe paboma No2

KadecTBeHHBIN aHAIN3 OpPraHUYCCKHX CO@,HHHeHHﬁ.

1,2

Camocmoamenvnas padboma cmyoenmog

CaMOCTOSTEIIbHOE HU3YUCHUC TCOPCTUICCKOTO MaTCpHraJia;
CaMOCTOSITEIIbHOE pEeUICHUC 3a/1aY.

Conep:xxanue yueOHOro MaTepuaJia

1.4.
BO/IOPO/ABI

ALleTWJICHOBBIE yIJle-

T'omonocuueckuil pad ankunog. INEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE alleTH-
JIeHa U IpYTUX aJIKMHOB. ['oMostornueckuit psia u obmas popmyna ankuHoB. Homenkna-
Typa alleTUIEHOBBIX YIJIE€BOIOPOAOB. M30Mepus MexKIIaccoBasi, yriaepoAHOIO CKENeTa,
II0JIO’KEHHUSI KPATHOM CBSI3H.

Xumuueckue ceolicmea u npumenenue aikunog. OcoOEHHOCTH peaKuil IpUucoeIHe-
HUA 110 TPOMHOM yriiepoA-yriiepoaHon cBs3u. Peaknus Kydeposa. IIpaBuno Mapkos-
HUKOBA NMPUMEHUTENBHO K aneTwieHaM. [loABMKHOCTh aToMa BoJOpoja (KHCIOTHbBIE
cBoiicTBa ankuHOB). OKucieHue ankuHoB. Peaknus 3enunckoro. [Ipumenenue aneru-
JIEHOBBIX yriaeBoAopoaoB. [lonuBrHMIALETAT.

Ilonyuenue ankunos. Ilonyuenue aneTuiieHa TUPOIU30M METaHA U KapOUTHBIM METO-
JIOM.

Jemoncmpayuu. Mojenu MoJeKyJbl alleTUIIEHA U Ipyrux alkuHoB. [lomydyeHue ane-
TUJICHA U3 KapOuJa Kaiblius, O3HAKOMJIEHHE C (U3NYECKUMHU U XMMHUYECKHMHU CBOM-

1,2
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CTBaMH alleTHJICHA: paCTBOPHUMOCTH B BOJIE, TOPEHUE, B3aUMOACHCTBUE C OPOMHOI BO-
JIOH, paCTBOPOM IepMaHranara kauus, cosiMu menu (1) u cepedpa.

Ilpakmuueckaa paboma Ne3.

ITosryueHue U CBOWCTBA YII€BOIOPOIOB.

CamocmoamenvHnas paboma cmyoeHmos

CaMOCTOSTEIIbHOE HN3YUCHUC TCOPCTUICCKOT'O MaTCpHUaJIa.

1.5. ApomaTnyeckue yrijeBojao-
poabI

Coaep:xanue yue0HOro MaTepHaJia

T'omonocuueckuil pao apenos. beH3on Kak npejacraBuTeIb apeHoB. Pa3zBurtue npen-
CTaBJICHUH O cTpoeHuu OeHszosa. COBpEMEHHBIE MPEACTABICHUS 00 3JEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHuu Oen3ona. O6pazoBaHue apoMaTUYECKOH JI-CUCTeMBI. 'o-
MoJIOTH O€H30I1a, UX HOMEHKJIaTypa, o0mmas ¢popmyna. HomeHnkinaTypa ais 1u3ameneH-
HBIX NTPOU3BOAHBIX O€H3011a: opmo-, Mema-, 1Opa-pacnojokeHue 3amecturenei. Ou-
3UUYECKHE CBOMCTBA apEHOB.
Xumuueckue ceoiicmea apenog. Ilpumepsl peakuuil 371eKTpoPUIBHOIO 3aMeIIeHuUs:
raJoreHHpoBaHue, ajJKuiupoBaHue (karanuzatopsl Opunens-Kpadrca), HuTpoBanue,
cynbdupoBanue. Peakinu ruipupoBaHus ¥ IPUCOETNHEHUS XJIopa K 6eH3o0iy. OcobeH-
HOCTH XMMHUYECKHX CBOWCTB rOMOJIOrOB OeH30j1a. B3auMHoe BiMsiHEE aTOMOB Ha MpH-
Mepe TOMOJIOTOB apeHoB. OpueHTalusl B peakuusx 3IeKTPOPUIbHOIO 3aMEIICHHUS.
OpuentanTtsl [ u 11 pona.
Ilpumenenue u nonyuenue apenos. llpupoaHpie HCTOYHUKN apOMaTUYECKUX YTIIEBO-
JI0poJ10B. ApomMaTH3aiys aJkKaHOB U IIUKJIOATKAaHOB. AJKMWINpOBaHUE OeH30Ia.
Jemoncmpayuu. 1lapoctep>xHeBble 1 00BEMHBIE MOJETH MOJIEKYJ O€H30J1a U €ro To-
MoJioroB. Pa3ienenue cMecu 6eH3051-BOIa C TOMOIIBIO JIeTUTEbHON BOPOHKHU. PacTBo-
psromas crocoOHOCTh OeH30s1a (PKCTPAKLMs OPraHMYeCKHMX M HEOPraHWYeCKHX Be-
11ecTB OEH30JI0M M3 BOJHOTO pacTBOpa MOJa, KpacUTENeH; pacTBOpeHue B OEH30IIe Be-
[IECTB, TPYAHOPACTBOPUMBIX B BOjE (Cepbl, OeH30iHOM KucnoThl). ['opeHne OeH3ona.
OtHomenue OeH3ona K OpOMHOM BOJe, pacTBOpY mMepMmaHraHara kamus. llomydenue
HUTpOOEH30I1a.

O3HakoMJIeHHE ¢ (PU3NYECKHMHU CBOWCTBAMH apOMATHUECKUX YIIIEBOAOPOAOB C
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ucnonb3zoBanueM pactBoputens "ConbBeHT". M3roToBieHne U HMCMOJIB30BAHHUE MPO-
cTeiimero nmpubopa it XxpoMmarorpaduu.

[Tomryuenue GeH301a TeKapOOKCHIMPOBaHUEeM O€H30HHOM KUCIOThL. [lonydeHue
U PaccloeHHue dMYJIbcun OeH3o0ia ¢ Bojgoi. OTHOImIEeHUsT OeH30ma K OpOMHOU Boje U
pacTBOpy MepMaHTraHaTa KaJusl.

Camocmoamenvnas paboma cmyoeHmos 3
CamocTosTeTbHOE U3YUEHUE TEOPETUUECKOTO MaTepHaa;
CaMocCTOATEIbHOE PELIEHUE 3aau.

1.6. lIpuponnbie ucrounnkm yrie- | Cogep:kanue yueOHOro Mmarepuajia 2

BOAOpPOI0B

Hegpmo. Haxoxnenue B mpupojie, coctaB u (pusudeckue cpoiictBa Hetu. TorumBHO-
sHepreTudeckoe 3HadeHue Hedtu. [IpombinuienHas nepepaborka HedTu. Pextuduka-
U HeTH, OCHOBHBIE (DpaKLIMU €€ pa3JieNieHHs], UX HCIoJIb30BaHue. Bropuunas nepe-
paboTtka HepTenpoyKToB. PekTudukanus ma3zyra npu ymMeHbIlIeHHOM aaBieHuu. Kpe-
KUHT HedTenpoaykToB. Padnuunble Buabl kpekunra, padotsl B.I'. lllyxosa. M3omepu-
3alUs aJIKaHOB. AJIKWJIMPOBAHUE HENPEENbHBIX YIiIeBo10poa0B. Pudopmunr Hedre-
npoaykToB. KauecTBo aBTOMOOUIIBHOTO TOIINBA. OKTaHOBOE YHUCIIO.
Ilpupoonwiit u nonymmuuiii Hepmanou 2azvi. CpaBHEHNE COCTaBa MPUPOJHOIO U IO-
MyTHOTO Ta30B, UX NMPAKTUYECKOE UCIIOIB30BaHUE.
Kamennuwiit yzonp. OCHOBHBIE HalpaBlIEHUS UCIIOJIb30BaHUs KaMeHHOro yris. Kokco-
BaHUE KaMEHHOTO0 YIJIs, Ba)KHEHIIMEe MPOAYKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIb-
Has cMousa, HajacMmoibHas Boja. CoenuHEHUs, BbIEISEMblE M3 KaMEHHOYTOJIbHOMN
cMmodbl. [TpoayKThl, moayyaemble U3 HaJACMOIbHON BOJIBI.

DKOJIOrHYeCKHe acleKThl 100bIUH, IepepadOTKU U UCIIOIB30BaHUS TOPIOYHX HC-
KOIIaEMBIX.
Jemoncmpayuu. Konnexuus "[Ipupoansle HCTOUHUKH yriieBoAopooB". CpaBHEHME
MPOILIECCOB TOpeHws He()TH U MpUpogHOTO Ta3a. OOpazoBaHue HEPTSIHOM IJICHKH HA TI0-
BEepXHOCTH BOJbl. Katanutnueckuil KpekuHr napaduna (MM KepoCHHA).

Camocmoamenvnas paboma o0y4aOuuxcsi.
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CaMocCTOATEIbHOE NU3YYEHHE TEOPETUUECKOI0 MaTepUaa;

CamMocTosATeIbHOE pellIeHue 3aay.

CamocTosTenbHas IOAr0TOBKA JI0KJIa/1a 10 TEMaTHKE:

e  DKOJIOTMYECKUE ACIEKThI UCII0JIb30BAaHNUS YIIIEBOJOPOJIHOIO CBIPBSI.

e DKOHOMHYECKHE aCHEKThl MEXAYHAPOJHOIO COTPYIHUYECTBA MO MCIIOIH30BAHUIO
YIIEBOIOPOIHOTO CHIPBS.

e lcropus OTKpBITHS U pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOXKAeHHM B Poccuii-
ckoit  Denepauuu.

e XuMHs YITIEBOJOPOJHOTO CBHIPhS M MOsi Oyaymas mpodeccus. YTIeBOAOPOAHOE
TOIIJINBO, €0 BUABI U HA3HAYCHMUC.

1.7. 'uapokcuJibHbIE COeTMHEHUS

Coaep:xanue yue0HOro MaTepHaJia

Cmpoenue u knaccugpuxayun cnupmos. Kiaccupukauys CoupToB 110 TUITY YTIEBOJI0-
POJIHOTO pajvKalla, YNCITY THIPOKCUIIBHBIX TPYII U TUITY aTOMa yIJIepo/ia, CBI3aHHOTO
C TUIPOKCUIBHOW Tpynmnod. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME TH/I-
POKCUJIBHOMH rpynmbl. BiusHue cTpoeHus COMPTOB Ha UX (U3NYEcKue cBoMCTBa. Mex-
MOJIEKYJISIpHAsA BOAOPOJHAs CBA3b. | OMOJIOTMYECKHUI psAll MPENEIbHBIX OJHOATOMHBIX
cnupToB. M30MepHst 1 HOMEHKIIaTypa ajJKaHOJIOB, UX 00Ias ¢popmya.

Xumuueckue ceolicmea ankanonos. PeakiimoHHas cOCOOHOCTh NMPENEIbHBIX OJHO-
aTOMHBIX cIUpTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OpraHM4ECKUX U HEOpra-
HUYECKUX COeIUMHEeHMH, copepkamux OH-rpymmy: KucioT, ocHOBaHUH, aM(OTEPHBIX
COeTMHEHUHN (BOMBI, CIHUPTOB). Peakmuu, MOATBEP)KIAIOIINE KHUCIOTHBIE CBONCTBA
cnupToB. Peakuuu 3aMenieHus THIPOKCUIIbHON rpynnbl. MexxMoneKkynsipHas Aeruapa-
Talus CIIUPTOB, YCIOBUS 00pa3oBaHus MPOCTHIX 3GupoB. ClloKHbIE 3PUPbI HEOPTAHU-
YECKUX U OpPTraHMYECKHX KHUCIIOT, peakiuu 3Tepupukannu. OKUCIEHNE U OKUCIUTENb-
HOE JETHIPUPOBAHUE CIIUPTOB.

Cnoco6vl nonyuenusa cnupmoe. I'mapoiiv3 rajoreHajgkaHoB. ['mapartamusi ajakeHOB,
yCIIOBHS €€ MpoBeeHnus. BocctaHoBIeHHE KapOOHMIBHBIX COSAMHEHUM.

Omoenvhnvle npedcmasumenu ai1Kanonoe. MetaHos, €ro NIpOMBIIIEHHOE NIOJyuYeHUe
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U IPUMEHEHHE B TPOMBIIICHHOCTH. bronornyeckoe neiicreue meranona. Cnenugpuye-
CKHE CIIOCOOBI IIOJYyYEHHs 3TUI0BOrO cupra. dusnonaornyeckoe AelcTBUE ITAHOMA.
Mmuozoamommusie cnupmet. 1130Mepus 1 HOMEHKIIATYpaA NIPEACTABUTENECH IBYX- U TPEX-
aTOMHBIX cIUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, MX
KadyecTBeHHOe oOHapyxeHue. OTJenbHble MPEICTaBUTENIN: STHIICHTIIMKOIb, TIIULEPHH,
CHOCOOBI UX MOJYYEeHHUs, MPAKTUUYECKOE TPUMEHEHHE.

@Denon. DeKTpOHHOE U IPOCTPAHCTBEHHOE CTpoeHUe (heHoma. B3aumHoe BiusHue apo-
MaTHYECKOI'0 KOJIbLA U T'MIPOKCUIIBHON IPYIIIIBL.

Xumuueckue cBOMCTBa (heHoa Kak (PyHKIUS ero XMMHUYECKOro cTpoeHus. bpo-

MUpoBaHHE (heHoJa (KaueCTBEHHAs! PEaKlusi), HUTpOBaHHE (MUKPUHOBAsI KUCIIOTA, €€
cBOMCTBa U npuMeHenue). OOpa3zoBaHUe OKpaAIIEHHBIX KOMILIEKCOB ¢ HoHOM Pe . [1pu-
MeHeHue geHona. [lonyuenne ¢peHona B IpOMBIIUIEHHOCTH.
Jemoncmpayuu. Monenu MOJIeKyJl CIUPTOB U eHO0JIOB. PacTBOpUMOCTH B BOJIE alika-
HOJIOB, STWJICHIJIMKOJS, INIMLEepHHa, ¢peHona. CpaBHEHUE CKOPOCTH B3aUMOJAECHCTBUS
HATPHS C ITAHOJIOM, TPOTIAHOJIOM-2, 2-METHIIIIPOIIAaHOIOM-2, ruepuHoM. [lomydenue
OpoMdTaHa U3 3TaHoa. BeiTecHeHHe QeHona U3 peHosITa HaTpUsl YTOJIbHOM KUCIIOTOM.
Peaxnus ¢enona c popmanpaerunom. KauectBeHHble peakiinu Ha heHoII. 3aBUCUMOCTH
pacTBOpuMOCTH (heHoJa B BOJIe OT TemmepaTypbl. B3aumoneiictBue ¢enona ¢ pactBo-
poM mienoun. Pacrio3HaBaHue pacTBOpoB (eHONIATa HATPUS U KapOoHaTa HaTpus (O6ap-
00TaXX BBIBIXAaEMOT'0 BO3/1yXa MM AEUCTBUE CUIBHON KUCIOTHI). PacriosHaBaHue BOJ-
HBIX pacTBOPOB (heHOJIA U IIIULEPUHA.

Ilpaxmuueckan padoma No4

CBoOIICTBa MHOTOATOMHBIX CIIUPTOB.

Camocmoamenvnas padboma o0y4arOuuxcsi.

CamMocToATeIbHOE U3YUYEHHE TEOPETHUECKOro MaTepuana;
CamocTosiTenbHOE PEIlICHUE 3a/1a4.

CamocTosTenbHas MOAr0TOBKa pedepara 1o TeMaTuKe:

e Mertanou: xeMopuaus u xemodoOus.

e DTaHOJI: BelIMYaiiiiee 0J1aro u CTpantHoe 3J10.
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e AJKOrOJHM3M U €ro npoQuiakTuka.
e MHoroaToMHbIE CIUPTHI U MOA Oyayias npodeccuoHaabHasl 1eITeIbHOCTh

1.8. Anbaeruabl ¥ KeTOHBI

Coaep:xanue yueOHOro MaTepHaJia

T'omonozuueckue paovt anvoecudoe u kemonos. Ilonsatue o KapOOHMIBHBIX COEAUHE-
HUSX. DJIEKTPOHHOE CTPOEHUE KapOOHMWIbHOM Ipymnibl. i3oMepust 1 HOMEHKJIaTypa allb-
JIETUI0B U KETOHOB. PU3HUECKUE CBOMCTBA KAPOOHMIBHBIX COCTMHECHUM.
Xumuueckue ceolicmea anboecuooe u KemoHnoe. PeakunonHas criocoOHOCTh KapOo-
HWIbHBIX COE€IUHEHHM. Peaknum OKucieHHs allbJerni0B, KaYECTBEHHbIE PEAKIUM Ha
IBJETUAHYIO TpymTy. Peakunun nmomukonaeHcanuu: oo0pa3oBanue GpeHonopopmabie-
THJIHBIX CMOJI.

Ilpumenenue u nonyuenue KapoOOHUILHBLIX cOeOuHeHul. IIpuMeHeHne anpaernoB U
KETOHOB B OBITY M NPOMBIIUIEHHOCTH. AJbJErubl U KETOHbI B mpupoze (3pupHbie
macna, (pepomonsl). [TomyyeHne kapOOHMIIBHBIX COCTUHEHMH OKHCICHHEM CIHPTOB,
rupaTaliel aJKUHOB, OKMCIEHUEM YIIIEBOAOPOI0B. OTAEIbHBIE IPEACTABUTENN Allb-
JIETU/IOB ¥ KETOHOB, CreU(pHUECKUe CIIOCOObI UX MOIy4YeHHs U CBOMCTBA.
Jemoncmpayuu. apoctepkHeBble 1 00bEMHBIE MOJIEIN MOJIEKYJI allbJIeTUI0B U Ke-
TOHOB. [lony4yeHnue ykCyCHOro ajipaeruja OKACIECHNUE 3TaHoIa XpOMOBO#M cMechro. Ka-
YECTBEHHbIE PEAKIIMK Ha JIbJIETHIHYIO TPYIITY.

1,2

Camocmoamenvnan padboma o0y4aOuuxcsi.

CaMOCTOSTEIIbHOE HU3YUCHUC TCOPCTUYICCKOT'O MaTCpHraJia;

CamMoCTOSTEIbHOE pPEIICHUE 3a1a4

CamMocTosTenpHas IIOATOTOBKaA pe(bepaTa 110 TCMAaTHUKC!

L4 (I)OpMaJIBIICPI/II[ KaK OCHOBAa MOJYYCHHUA BCIICCTB U MATCPUAJIOB JJIA MoeH HpO(bCC-
CHOHAJILHOM JeSITeIbHOCTH.

PeiiTuHroBbIi KOHTPOJIB Nel

1.8. Kap6oHoBbIe KHUCJIOTHI
U UX NPOU3BOJHBIE

Conep:kaHue y4eOHOT0 MaTepHuaJia

Tomonozuueckuii psao npedenvbHbIX 00HOOCHOBHBIX KAPOOHOBBIX KUCIOM.
[ToHsATHE O KapOOHOBBIX KUCIIOTAX M MX KJIACCU(PHKAIMSI. DJICKTPOHHOE W MPOCTPaH-

1,2
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CTBEHHOE CTPOEHHUE KapOOKCHIIbHOU rpyMIibl. ['oMonornyeckuii psia npeaeabHbIX OJHO-
OCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U U30MEepHs. MeKMOIEKYISIPHBIC
BOJIOPOJTHBIC CBSI3H KapOOKCWIIBHBIX TPYIII, UX BIUSHHUE HA GU3NYECKUE CBOWCTBA Kap-
OOHOBBIX KUCIIOT.

Xumuueckue ceoiicmea KapooHoevlx Kuciaom. Peakuuu, WUTIOCTPUPYIOLIUE KUACIIOT-
HBIE CBOIMCTBA M UX CPAaBHEHHE CO CBOWCTBAMHU HEOpraHuueckux kKucioT. OOpa3oBaHue
(GYHKIIMOHATIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakuuu srepudukanuu. AH-
THJIPUIBI KapOOHOBBIX KHCIIOT, UX MOJIyYeHUE U IPUMEHEHHE.

Cnocoowvl nonyuenusn kapoonoswvix kuciom. OmoenvHnvle npedcmasumenu U ux 3Ha-
yenue. O01IME CIIOCOOBI MOIYUYCHHUS: OKUCIICHHE aJTKaHOB, alIKEHOB, IEPBUYHBIX CIIHP-
TOB, QJIBJICTHIOB. BaxkHelme npeacTaBuTen KapOOHOBBIX KHCIIOT, UX OMOIOTHYeCKast
poJIb, crienupuIecKue crocoObl MOTYUeHUs], CBOMCTBA U IPUMEHEHHE MypPaBbUHOM, YK-
CYCHOM, MAJIbMUTHUHOBOU M CTE€APUHOBOM; aKPUIIOBOM U METAKPHUIIOBOM; OJIEMHOBOM, JIH-
HOJICBOI W JIMHOJICHOBOM; IIJaBeJICBOM; OCH30MHOM KHCIIOT.

Cnoscuvie 3¢hupel. CTpoeHre 1 HOMEHKJIATYpa CIOXKHBIX Y()UPOB, MEKKIACCOBAS U30-
MepHust ¢ KapOOHOBBIMU KuciaoTaMu. CriocoObl OTy4yeHus CI0XKHBIX 3¢upoB. OOpatu-
MOCTb PEeaKIuy dTepuUKaIuu U (HaKTOPbI, BIUSAIONINE HA CMelIeHne paBHOBecHs. O0-
pa3oBaHue ClOXHBIX nonmddupoB. [Tonmudtunentepedranar. JlaBcan kak mpeacTaBu-
TeJIh CUHTETUYECKHX BOJOKOH. XMMHUYECKHE CBONCTBA U MPUMEHEHHUE CIIOKHBIX d(u-
pOB.

Kupor. Kupsl xak cinoxHbie 2Qupsl rumnepuHa. KapOoHOBbIE KHCTOTHI, BXOSIIUE B
COCTaB KMPOB. 3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. X UMUUECKHUE CBOM-
CTBa JKHPOB: THUJIPOJIN3, OMBIJICHUE, THAPUpPOBaHUE. brosornueckas poiyib KHPOB, HX
WCIIOJI30BaHUE B OBITY U TPOMBIITUICHHOCTH.

Conu kapoonosvix kucaom. Mpuia. CriocoObI TOJIYISHHS COJICH: B3aUMOICHCTBUE Kap-
OOHOBBIX KHCIIOT C METaJIJIaMH, OCHOBHBIMH OKCH/IaMU, OCHOBAHHSIMH, COJISIMU; 1IEJI0Y-
HOM THUIPOJIU3 CIOXKHBIX 3(UPOB. XMMUYECKHUE CBONCTBA COJIeH KapOOHOBBIX KHCIIOT:
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THJIPOJIN3, PEaKLIUU HOHHOTO 0OMeHa. Mblia, CyITHOCTh MOOIIEro JeiicTBus. OTHoILIe-
HUE MbLIA K jXecTKol Boje. CuHTeTnueckue moruue cpencrsa - CMC (neTepreHrs),
UX NIPEUMYIIECTBA U HEJOCTATKH.

Jlemoncmpayuu. 3HaKkOMCTBO ¢ (PU3UYECKUMH CBOMCTBAMH BOKHEHIIIMX KapOOHOBBIX
KUCIIOT. Bo3ronka 6eH30iHON KucinoTel. OTHOIIEHHE Pa3IMYHbIX KapOOHOBBIX KUCIOT
K Bosie. CpaBHeHue pH BOAHBIX PacTBOPOB YKCYCHOM U COJISIHOM KHCIIOTBI OJIMHAKOBOM
MoJsipHOCTH. [lomydeHne NpusaTHO MaxHYyIEro ciokHoro 3¢upa. OTHOLIEHHE CIIUBOY-
HOTO, MOJCOJIHEYHOT0, MAlIMHHOI'O Macel U MaprapuHa K OpOMHOM BOJie M pacTBOpPY
IepMaHraHaTa Kajus.

Camocmoamenvnasa paboma odyuaruuxcs. 3
CamocTosTeTbHOE U3YUEHUE TEOPETUUECKOTO MaTepHala;
CamMocTosATenbHOE peleHue 3aaa4
CamocrosiTenbHas MOATOTOBKA JOKJIaAa 10 TEMATHKeE:
e MypaBbrHas KHCIIOTa B IPUPOJE, HAYKE U MPOU3BOJICTBE.
e lcropus ykcyca.
e (CnoxHble 23QUPHI U UX 3HAYEHHE B IPUPOJIE, OBITY U MPOU3BOJICTBE.
e OKupbl Kak IPOJYKT NUTAHUS U XUMHUYECKOE CBIPBE.
e 3aMeHa JXUPOB B TEXHUKE HEMUILEBBIM ChIPbEM.
e HexBaTka MpoI0BOIBCTBUS KaK TJI00AIbHAS MPOOJIeMa YEI0BEUeCTBA U ITyTH €€ pe-
HICHUSI.
e Mpuia: mpouuioe, HacTosee, OyayIiee.
e (CpencrTBa rTMTMEeHbl HA OCHOBE KUCJIOPOICOAEPKALUX OPraHMUYECKUX COSTUHEHUH.
e Cunrernueckue morwiue cpeactsa (CMC): 10CTOMHCTBA U HEIOCTATKH.
1.10. YrjeBoabl Coaep:xanue yueOHOro MaTepuaJia 1,2

Hlonamue 06 yzneeooax. Knaccudukanus yriieBonoB. MoHo-, Tu- U mojucaxa-
PHUIBI, IPEACTABUTEIN KaXKI0H TPYNIBI YIiIeBoA0B. brosornueckas poiib yriieBOJIOB,
MX 3HAYCHUE B JKM3HU YeJIOBEKa U OOIIECTB.

Monocaxapuowsl. CTpoeHue 1 ONTHYECKAst N30MepHsi MOHOcaxapuaoB. Mx kiac-
cu(UKaus 10 YHCITy aTOMOB YIJIepoJa U IpUpoie KapOOHWIBHON Tpymibl. DopMyIsl
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®umepa u Xeyopca a1 n300paKeHHsI MOJIEKYJT MOHOcaxapuaoB. OTHeCEHHEe MOHOCA-
Xapu1oB K ¥ b-pany. Baxunenmue npeacraButenn MOHO3. [ 110Kk03a, CTpOEHHUE €€ MO-
JeKyJbl U pu3ndeckue cBoicTa. Tayromepus. XMMHUECKHE CBOMCTBA IIIIOKO3BI: peakK-
MU 10 anpaeruanou rpymnmne ("cepeOpsiHoro 3epkana', OKUCIEHHUE a30THON KUCIIOTOMH,
rupupoBanue). Peakiuu TIOKO3bI KaK MHOTOATOMHOIO CIHMPTA: B3aHMOCHCTBHE
rI0K03bI ¢ ruapokcuaom menu (1) mpu koMHaTHOM TemmepaType U HarpeBaHuu. Pas-
JUYHBIE TUTIBI OpOKeHUs (CIUPTOBOE, MOJIOUHOKKCIOE). ['moko3a B mpuposae. buono-
rHYecKas poJib U MPUMEHEHHeE III0K03bl. DPYKTO3a Kak u30Mep ItoKo3bl. CpaBHEHHE
CTPOEHHS MOJIEKYJIbl U XUMHUYECKHX CBOMCTB IIIOKO3bI M GpykTO3bl. DpyKTO3a B MpH-
poJie ¥ ee OHMoJIoTruYecKas poib.

[TenTo3nl. Pubo3a u nezokcuprbo3a Kak mpeacTaBUTENN albaornenTo3. Ctpoe-
HUE MOJIEKYJI.
Jucaxapuowl. Ctpoenue aucaxapuaoB. Criocod cowieHeHus ukiIoB. BocctanaBnua-
IOIME U HEBOCCTAHABIIMBAIOIIME CBOICTBA JAMCAaXapUJI0B KaK CIEJCTBUE COUYICHEHUS
OUKJIA. CTpOGHI/Ie 1 XUMHYECKHE CBOMCTBA caxapo3bl. TexHomornyeckmue OCHOBEI Inpo-
M3BOJICTBA caxapo3bl. JJakTo3a U MaibTo3a, Kak H30Mepbl Caxapo3bl.
Ilonucaxapuow. Obiee crpoeHue noaucaxapuaoB. CTpoeHHE MOJEKYNbl Kpaxmalia,
aMuII03a U aMUJIONeKTHH. DU3NYECKue CBOMCTBA KpaxMala, ero HaXOXJACHHE B MpH-
poze u Ouosnoruyeckast posib. [ mkoreH. Xumuueckue cBoicTBa kpaxmaia. CTpoeHue
AIIEMEHTAPHOTO 3BEHA IIEJUTIONIO3bI. BiHsSHIE CTPOCHUS MOMMMEPHOM 11eny Ha (huznde-
CKHE U XUMHUYECKHE CBOMCTBA LEJUTIONIO3bL. [ HAPOIN3 LETI0103b1, 00pa30BaHHUE CIIOXK-
HBIX 2(UPOB C HEOPTAHUYECKUMH M OpraHu4YecKuMH KucioTamu. [ToHsTHE 00 HCKYyC-
CTBEHHBIX BOJIOKHAX: alleTaTHBIN LIENK, BUCK03a. HaxoxneHue B mpupojie u OMoyoru-
yecKasi poJib 11eJuTi0s103bl. CpaBHEHHE CBOMCTB Kpaxmalia U IeJITI0I03bI.
JHemoncmpayuu. OOpasipl yrieBoJ 0B U u3aenuii u3 Hux. [lomydeHue caxaparta Kajib-
1IMs1 U BBIJIEJIEHUE CaXapo3bl U3 pacTBOpa caxapara Kanblius. B3auMonelicTBre rioKo3bl
¢ ¢ykcuHCcepHUCTON KHCI0TOH. OTHOIIEHHWE PAcCTBOPOB Caxapo3bl MU MajbTO3bI K
Cu(OH), npu narpeBanuu. O3HakomiieHHE ¢ (U3MUECKUMHU CBOWCTBAMH Kpaxmayia U
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nesutono3sl. Habyxanue 1esuitoiio3sl 1 kpaxmana B Boje. [lonyuenue TpuHuTpara me-
110110361, KojIeKIus BOJIOKOH.

Camocmoamenvnasa paboma o0y4aOuuxcsi. 3
CaMocToATEIbHOE U3YUYEHHE TEOPETUUECKOI0 MaTepuaa;
CamMocTosATeapbHOE pelleHue 3a1a4

1.11. AMUHBI, AMUHOKHUCJIOTHI, Coaep:xanue yueOHOro MaTepHaJia 1,2

0eJIKH

Knaccugukayusa u uzomepusa amunos. llonsrue o6 amunax. [lepBuunsie, BTOpHUHBIE
U TpeTu4Hble aMuHbL. Kiaccudukaius aMUHOB 110 THITY YTJI€BOJOPOIHOTO paguKasa u
YHCITy aMHUHOTPYII B MoJieKyse. ['oMonoruueckue psbl MpeaeabHbIX anu(paTHuecKux
¥ apOMATHYECKUX aMHHOB, U30MEpHS U HOMEHKJIATypa.

XumuuecKkue ceolicmea Amunog. AMAHBI KaK OpTaHWYIECKHE OCHOBAaHUS, UX CPABHEHUE
C aMMHAKOM H JPYTHMH HEOPTraHUYeCKHUMH OCHOBaHHSIMH. CpaBHEHHE XUMHYECKHX
CBOMCTB anudaTrueckux u apoMaTudeckux aMuHoB. OOpazoBaHue aMUI0B. AHUIHMHO-
Bble kpacutend. [ToHATHE O CHHTETHUYECKUX BOJIOKHAX. [loMaMuIel U TTOTMaMUIHBIE
CUHTETHYCCKHE BOJIOKHA.

Ilpumenenue u noayuenue amunos. Ilonydenne amunon. Pabotst H.H. 3ununa.
Amunokucnomet. [lonsitue 06 aMUHOKHCTIOTAX, UX KIaccHU(pUKaIus u ctpoerue. Onrtu-
Yyeckas M30MepHsi a-aMHHOKHUCIOT. HomeHknarypa aMMHOKHCIOT. [|BOMCTBEHHOCTh
KHCIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MPUYUHBI. bunonspHeie noHbl. Peak-
U KoHaeHcanuu. [lentuanas cBs3b. CHHTETUYECKHE BOJIOKHA: KampoH, SHAHT. Kiac-
cudpukanus BoJokoH. [lomyueHne aMUHOKHUCIOT, UX MPUMEHEHHWE W OMoJoruveckas
byHKIAS

beaxu. benku xak mpupoHbIC ToJUMepbl. [lepBUYHAS, BTOPUYHAS, TPETUIHAS U YET-
BEpTUYHAs CTPYKTYpHl OenkoB. OuOpuiuIsipHbIe U TIIOOYIspHBIE Oenkn. XUMUYSCKHE
CBOMCTBA OEJIKOB: TOPEHHE, JIEHATYpAIHsl, THIPOJIN3, KAYeCTBEHHBIC (IIBETHBIC) PEaK-
nuu. buonornueckue QyHkuuu O€IKOB, UX 3HAYEHHE. Belku Kak KOMIIOHEHT MHIIH.
[Tpobnema GEIKOBOTO TOJIOIAHUS U ITYTH €€ PEIICHUS.

Jlemoncmpayuu. Ouznyeckue CBONWCTBA METUIIAMUHA: arperaTHOE COCTOSHHUE, I[BET,

25




3amax, OTHoueHue K Boje. ['openue metunamuna. B3anmoaeicTeue aHmIMHA U METH-
JaMHHA ¢ BOJIOH 1 kucinotamu. OKpalrBaHue TKaHeH aHWIMHOBBIMU KpacutesnsaMu. O0-
HapyXeHHe (QYHKIIMOHAIBHBIX TPYIII B MOJIEKY/IaX aMMHOKHUCIOT. HelTpanu3amnus mie-
JIOYA aMUHOKMCIIOTON. HelTpanu3anus KUCIOTbl aMMHOKHUCIIOTON. PacTBOpeHue u oca-
JKIeHue OeJIKOB.

IlIpakmuueckoe paboma Ne5

W3ydeHue cBOMCTB OEIKOB.

Camocmoamenvnasa paboma odyuaruuxcs.

CamMocTosATeIbHOE 3YUYEeHHE TEOPETHUECKOr0 MaTepuana;
CamMocTosATenbHOE pelleHue 3a1a4

CamMocTosTenbpHas MOAr0TOBKA MPE3EHTAIUH 110 Tpe/yiaraeMoi TEMaTHKeE
AMMUaK U aMUHBI — O€CKHCTIOPOIHbIE OCHOBAHHS.

AHWIMHOBBIE KPACUTENH: UCTOPUSL, TPOU3BOACTBO, IEPCIEKTHUBA.
AMUHOKHUCIOTHI — aM(pOTEpHbIE OPTaHUYECKUE COSTUHEHHUSI.
AMUHOKHUCTOTHI — «KUPITUYUKI OSITKOBBIX MOJIEKY.
CuHTeTn4ecKue BOJOKHA Ha aMUHOKHUCIIOTHONH OCHOBE.

«Ku3Hb 3TO c1oco6 CyIIeCTBOBAHUS OEIKOBBIX TEIl...»

CTpyKTypbl O€IKa U €ro 1eCTPYKTYpUpPOBaHHUE.

buonornueckune QpyHKIMN OCIKOB.

benkoBast OCHOBa IMMYHHTETA.

CIINJ u ero mpodunakTruka.

Jedurut O6enka B MUIIEBHIX MPOAYKTaX M €r0 MPEOJI0JICHUE B paMKaX III00aTbHOM
IIPOJIOBOJIBCTBEHHON IIPOIPAMMBI.

1.12. A3orcoaep:xamme rerepo-
nuKJanyeckue coeaunenus. Hyk-
JICHHOBbIE KUCJIOTHI

Conep:kanue y4eOHOT0 MaTepHuaJia

Hyxkneunogvie kucnomsl. HykiienHOBBIE KUCIIOTBHI KaK NpUpOHbIe moaumepbl. Hyk-
J€0Tubl, UX crpoeHue, npumepbl. AT® u A/, ux B3auMOIIpEBpALLIEHUE U POJIb 3TOTO
npouecca B npupoze. [lonstue JIHK u PHK. Ctpoenune JIHK, ee nepBuunast u Bropuu-
Has cTpykTypa. Paboter @. Kpuka u J[. Yorcona. KommieMeHTapHOCTh a30THCTHIX OC-

1,2
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HoBanuil. Perummkanusa JJHK. Ocobennoctu crpoenust PHK. Tunst PHK 1 ux 6uonoru-
yeckue pyHkuuu. [lousiTne 0 TpoudHoM Koxae (kojone). bruocuHTe3 Oenka B KUBOM
kierke. ['eHHas nHxeHepus u Ouorexnosnorus. TpaHncreHHble POPMBI PACTCHUN U KU-
BOTHBIX.

Hemoncmpayuu. Monenu MoJeKysl BaXHEUIINX rerepouukinos. Komnekuus rerepo-
LIUKINYECKUX coequHeHn. JlelicTBUe pacTBOpa NUPHUIMHA Ha MHAUKATOp. B3aumonen-
CTBUE UPUJMHA C COITHON KUca0Toi. Monens monekynsl JIHK, nemoncrpanus npus-
IUIa KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHMM. OOpaslibl MPOIYKTOB MUTAHUS U3
TPAaHCT€HHBIX ()OPM pacTeHUH U )KMBOTHBIX. JIekapcTBa U Mpenaparkl, H3rOTOBJICHHbBIE
METOaMU T€HHON MH)KEHEPUH U OMOTEXHOJIOTHUH.

Camocmoamenvnas paboma cmyoeHmoe. 3
CamMocTosATeIbHOE U3YYeHHE TEOPETHUECKOr0 MaTepuana;
CamocCTOsITeThHOE PEIIeHUE 3a/1a4.

1.13. BHOJIOTMYeCKH AKTHBHbIE Coaepxanue y4eOHOro MaTepuajia 1,2

COCIMHECHUA

Depmenmot. Tlonstre o pepMeHTax Kak 0 OMOJIOTHYECKUX KaTaau3aTtopax OeIKoBOM
npupoabl. OCOOEHHOCTH CTPOEHUSI U CBOMCTB B CPaBHEHUH C HEOPraHMYECKUMHM KaTa-
mu3atopamu. Knaccugukanus pepmeHToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (pepMeH-
TOB: CEJICKTUBHOCTH M 3(PPEKTUBHOCTb. 3aBUCUMOCTh AKTUBHOCTH ()EPMEHTOB OT TEM-
nepatypsl U pH cpenpl. 3HaueHue (GepMEeHTOB B OMOJIOTUU U MPUMEHEHHE B IIPOMBIIII-
JIEHHOCTH.

Bumamunpwt. TTonatue o ButamuHax. Mx knaccugukanus u o6oznauenue. Hopma mo-
TpebyieHus: BUTaMUHOB. BojjopactBopumblie (Ha nmpumepe ButamMuHoB C, rpymnsl B u P)
U KUpOpacTBOpUMBIE (Ha MpuMepe BUTaMUHOB A, O u E). ABUTaMUHO3BI, THIIEPBUTA-
MUHO3bI U THIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

TI'opmonwi. 1loHsATHE O TOPMOHAX Kak OMOJIOrMYECKH aKTUBHBIX BEIECTBAX, BHIMOIHS-
IOLIMX SHJIOKPUHHYIO PETYJISLMIO JKU3HEAEATENbHOCTH opranu3MoB. Kiaccuduxanms
TOPMOHOB: CTE€POM/IbI, IPOU3BOIHBIE AMUHOKUCIIOT, MMOJIMIENTU/HBIE U OEIKOBbIE rOp-
MOHBI. OTzieNbHbIE TPEJCTABUTENN: ICTPAINOI, TECTOCTEPOH, MHCYJINH, aApPECHAIINH.
Jlexapcmea. IlonsTHE O TEKapCTBaX KaK XMMHOTEPANIEBTUYECKUX Npenaparax. Kparkue
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HCTOPUYECKHUE CBEICHUSA O BOSHMKHOBEHMU M Pa3BUTUM XUMHUOTEpanuu. [ 'pynmsl je-
KapCTB: CyJIb(aMubl (CTPENTOIU), AHTUOMOTUKY (TIEHUIMILINH), aHTUITUPETUKH (ac-
[IMPHH), aHAJIBI'€TUKHU (aHAIbIMH). MexaHu3M JeUCTBUSI HEKOTOPBIX JIEKApCTBEHHBIX
[IPENapaToB, CTPOCHUE MOJIEKYJI, IPOrHO3UPOBAHUE CBOMCTB HA OCHOBE aHAIM3a XUMHU-
YEeCKOro CTpOCHHS. AHTUOMOTHKH, UX KIIACCU(PUKALUA M0 CTPOCHUIO, THITY U CIEKTPY
neiictBus. bezonacHble ciocoObl MPUMEHEHHS, IEKAPCTBEHHbIE (POPMBI.
Jlemoncmpayuu. CpaBuenme ckopoctu pasznoxenus H202 non neiictBuem depmenta
KaTtaja3bl U Heoprannueckux karanuzatopos: O, PeCls, MnO2. O6pa3iibl BATAMUHHBIX
npenapatoB. [lonuBuramunsl. Unmoctpanuu Gororpaduil >KUBOTHBIX C Pa3IMUHBIMU
dbopmamu aBuTamMuHO30B. [11aKaT ¢ n300pakeHneM CTPYKTYPHBIX (popMyIt scTpaaunona,
TECTOCTEPOHA, aJipeHanuHa. Bzaumonaeiicteue anpenanuna ¢ pactsopom PeCls. benko-
Bas MpUpPOJa MHCYIWHA (LBeTHas peakuus Ha Oenku). [lmakaTel WM KOAOrpaMMBbI C
dbopMynaMu amuaa cyab()aHUIOBONH KUCIOTHI, TUTUAPOGOIUEBBIN U JTOKHOW JUTUIPO-
(donmeBoil KUCIOT, OEH3WINEHUIIMIUIMHA, TETPAUKINHA, IedOoTaKCHMa, aCIUPHHA.

Camocmoamenvnas paboma cmyoeHmoe. 3
CaMocTosTeTbHOE H3YYCHNE TEOPETHUECKOTO MaTepHaa;
CamocrosiTebHOE pelIeHue 3a/1a4
Pa3nes 2. O61mas u Heoprannyeckasi XuMHms.
2.1. Xumus - Hayka o BemecrBax | Coxepskanue yueGHOro MaTepualia 1,2

Cocmas sewecmea. Xumudeckue 3eMeHThl. CIOCOOBI CYIECTBOBAHMS XUMUYECKUX
AJIEMEHTOB: aTOMBI, IPOCTHIE U CIOXHBIE BEIIECTBA. BeliecTa MOCTOSIHHOTO U Iepe-
MEHHOI'0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. BellecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJISIpHOTO cTpoeHus. CrocoObl OTOOpakeHUsT MOJEKYI: MOJEKYISIpHBIE U
CTPYKTYpHBIE (DOPMYIIBI; MIAPOCTPEPKHEBIE U MacIITabHbIE TpocTpaHcTBeHHbIE (CTIO-
apta-bpurne6a) Moaenu MoaeKyl.

H3zmepenue éeuyecmea. Macca aToMOB U MOJIEKYJI. ATOMHas equHuIa Macchl. OTHOCH-
TeJTbHBIC aTOMHAs U MOJIEKYJIsIpHas Macchl. Koam4ecTBO BEIeCTBA U €AMHUIIBI €TO U3-
MEpEHHUS: MOJIb, MMOJIb, KMOJIb. HHciio ABoragpo. MosgpHas macca.
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Azpezammuvle cocmoanun eewjecmea: Teeproe (KpUCTANINIECKOE U aMOP(HOE), KU~
KO€ U ra3000pa3Hoe. 3aKkoH ABOTJIPO M €ro CIEACTBUS. MoJsipHBIH 00bEM BEIIECTB B
razoobpasHoM coctosHuu. OObEeTMHEHHBIN Ta30BbIi 3aKOH U ypaBHeHHE MeHeneena-
Knaneripona.

Cmecu eeujecme. Paznnunsi MEXIy CMECSIMU U XUMUUYECKUMU COEIUHEHUAMU. Macco-
Basi 1 00bEMHas JJ0JI1 KOMIIOHEHTOB CMECH.

Hemoncmpayuu. OnbITbl, WUIIOCTPUPYIOIINE 3aKOH COXPAHEHUS MAcChl BELIECTB.
HaGop monesneii aromoB 1 Mosiekynl. HekoTopsle BemecTBa koiauuecTBoM B 1 Moiib. Mo-
JIeJIb MOJISIpHOTO 00beMa Ira3oB.

Camocmosmenvnas paboma cmyoenmoe. 3
CaMOCTOSATENBHOE U3YYEHUE TEOPETHUECKOTO MATEPHANIA;
CaMOCTOSATENBHOE PENIEHHE 3a/1a4

2.2.CTpoenue aTroma Copep:kanue yueOHOro MaTepuasa 1,2

Amom - cnoxcnan yacmuya. JIokazateabCTBa CI0KHOCTH CTPOCHHUS aTOMA: KaTOHBIE
U PEHTI€HOBCKHE JTy4H, POTO3PPEKT, pai0aKTUBHOCTb, SJIEKTPOIH3.

[Tnanerapuas moaens aroma 3. Pezepdopaa. Ctpoenne atoma no H. bopy. Co-
BpPEMEHHBIE TPEJICTABICHUS O CTPOCHUU aTroma. KopmycKyssipHO-BOJHOBOW Tyasi3M
YacTUI] MUKPOMHPA.

Cocmae amomnozo adpa - HYKIOHBI: IPOTOHBI U HEUTPOHBI. M30TONBI ¥ HYKIIHJIBIL.
Y CTOMUYMBOCTSD s11€p.

dnekmponnaa obonouka amomos. Ilonsitue 06 IEKTPOHHONH OPOUTAIU U IEKTPOH-
HOM obuiake. KBaHTOBBIE UncIia: riaBHOE, OpOUTaIbHOE (TOOOYHOE), MATHUTHOE U CIIH-
HoBoe. Pacnipenienenue eKTpOHOB MO HEPreTUYECKUM YPOBHSM, MOYPOBHSAM H Op-
OuTaNsAM B COOTBETCTBMU C MPUHLMIIOM HauMEHbIEH SHepruu, npuHimnoMm [laymu u
npaBuioM ['yHa. D1eKTpoHHbIE KOHPHUTypallud aTOMOB XMMHYECKHX 3JIEMEHTOB.
BanenTHble BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DnekTpoHHas KiacCu(UKAIMSI XUMHUYECKHUX JIEMEHTOB: S-, p-, 0-, FameMeHThI.
Jemoncmpayuu. ®ororddext. Moaenu opouTaield pa3muaHOl GOpPMEI.
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Ilpakmuueckan paboma Ne6

DJIEKTPOHHOE CTPOECHUE aTOMOB.

Camocmoamenvnasa paboma cmyoeHmoas.

CamocTosTeNbLHOE HU3YUYCHUEC TCOPCTUUCCKOT'O MaTCpHralia;
CaMOCTOSTEIIbHOE pEIICHUC 3a1a4

2.3. Ilepuonuyeckuii  3a-
KOH M NepuoauYecKasi CHCTeMa XH-
Mu4eckux 3jeMeHToB J.1. MeHnpae-
JeeBa

Coaep:xanue yueOHOTro MaTepHaJia

OmkKkpoimue nepuoouyeckozo 3akona. IIpeAnocbUTKN: HaKOMIIeHUE (PAKTOIOTHIECKOTO
MaTepuaia, padbotsl npeamectseHHukoB (M.B. [lebepeitnepa, A.D. lllankyptya, x.A.
Heronenaca, JI.FO. Meiiepa), cbe3n xumukoB B Kaprncpya, nuunoctHsie kauectBa [1.1.
MenneneeBa. Otkpsitre .M. MeHnaeneeBbIM NEpUOIUYECKOTO 3aKOHA.
Ilepuoouueckuii 3akon u cmpoenue amoma. V3oronsl. COBpeMEHHOE MOHATUE XUMU-
YecKoro 3neMeHTa. 3akoHoMepHOCTh ['. Moznu. CoBpeMeHHas popMyIupoBKa MEpUO-
JIM4YecKOoro 3akoHa. [lepronndeckas cucrteMa u cTpoeHue atoma. OU3HYECKHIl CMBICHT
MOPSIKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TpYIIIbI U nepuoja. [lepuoanueckoe nzme-
HEHHUE CBOMCTB 3JIEMEHTOB: PaJINyCa aTOMa; YHEPTUU MOHU3ALMHU; JIEKTPOOTPULIATEIb-
HOCTHU. [[pUUrHBI U3MEHEHUSI METAUTUYECKUX U HEMETAJUNIMYECKUX CBOMCTB AJIEMEHTOB
B TpYIIaxX U MEepUoJiax, B TOM 4YKcie OOJIBIINX U CBEPXOOIbIINX. 3HAUEHUE NEPUOIHU-
YECKOT0 3aKOHA U MEPUOJIMYECKON CUCTEMBI XUMUYECKUX 3eMeHToB J[.1. MeHnneneeBa
JUISL pa3BUTHSI HAYKHU U IOHUMAHMSI XUMHUYECKOW KapTUHBI MUPA.

Jlemoncmpayuu. Paznuunbie BapuaHThl TaOIUIBI IEPUOTUIECKON CUCTEMBI XUMHUYE-
ckux snemeHToB JI.11. MenaeneeBa. OOpa3iibl MPOCTHIX BEIIECTB OKCHUIOB U THAPOKCH-
noB aneMeHToB 11 mepuona.

Camocmoamenvnas paboma cmyoenHmos.

CaMoCTOsATeIbHOE U3YUICHHE TEOPETHIESCKOTO MaTepraa;
CaMocTosATeIbHOE pPELIEHUE 3aaa4

CamocTosTenpHas MOAroTOBKa pedepara 1o TeMaTuKe:

o Xwusnp u gesarensHocTh .M. Menaeneena.

o «llepuoanueckomy 3aKoHy OyAylee HE TPO3UT Pa3PYIICHUEM. .. ».

e (Cunre3 114-ro snemenTa — TpuyM@d pocCHCKUX (HU3UKOB-SICPIITHKOB.
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e l3oTomsl BOOpOA.
e lcnosp30BaHue PaJIMOAKTHUBHBIX U30TOMOB B TEXHUYECKUX IIEIISX.
e PeHTreHOBCKOE U3IIYYCHHE U €T0 MCIOJIb30BAHUE B TEXHUKE U MEIHIIMHE.

2.3.CTpoeHue BelllecTBa

Coaep:xanue yueOHOro MaTepuaJia

Ilonamue o0 xumuueckoi céa3zu. TUIBI XUMUYECKUX CBSI3€H: KOBAJICHTHAsI, HOHHAs, ME-
TaJUINYeCKasi U BOJOPOIHAS.

Koganenmnas xumuueckas cea3w. JIBa MexaHu3Ma o0pa3oBaHUs 3TOU CBA3M: OOMEH-
HBIM U TOHOPHO-aKUEeNnTOpHbIH. OCHOBHBIE IAaPAMETPBI 3TOT'O TUIIA CBSI3U: AJIMHA, [TPOY-
HOCTb, yroJl CBSI3U WJIM BaJE€HTHbIH yroi. OCHOBHBbIE CBOMCTBA KOBAJEHTHOW CBS3U:
HaCBILIEHHOCTh, MOJISIPU3YEMOCTh U MIPOYHOCTh. DIEKTPOOTPULATENLHOCTD U KIIACCH-
(uKalys KOBAJIEHTHBIX CBA3EH 10 3TOMY IIPU3HAKY: MOJISIpHAs U HETIOJISIpHAs KOBAJICHT-
Hble cBsA3U. [10JIIpHOCTD CBSA3M U MOJISPHOCTH MOJIEKYJbl. Crioco0 nepeKkphIBaHMs AIeK-
TPOHHBIX OpOUTaNel U KiIaccu(uKalys KOBaJIGHTHBIX CBSI3€H MO 3TOMY MPU3HAKY: a- U
J-cBsA3U. KpaTHOCTh KOBaJICHTHBIX CBsI3ed M KiacCU(UKAILUSA UX 110 3TOMY MPHU3HAKY:
OJIMHApHbIE, IBOMHBIE, TPOMHBIE, TOIYTOPHBIE. THUIIBI KPUCTAININYECKUX PELIETOK Y BeE-
LIECTB C 3TUM THUIIOM CBSA3M: aTOMHBIE U MOJEKYJsIpHble. DU3NUECKHUE CBOWCTBA Be-
LIECTB C TUMH KPUCTAJUNINYECKUMHU PEIIETKAMH.

Hounasa xumuueckan c6a3b, Kak KpalHUM ciydail KOBaJICHTHOW MOJISIPHON CBA3U Me-
XaHU3M 00pa3oBaHUsA MOHHOM CBs3U. VIOHHbIE KPUCTAIIIMUECKUE PELIETKH U CBOWCTBA
BEILECTB C TAKUMH KPUCTAIIIAMHU.

Memannuueckaa xumuueckasn c6éAa3b, Kak 0COObIN THUI XUMUYECKOU CBSA3H, CYILIECTBY-
IOIMNA B MeTaJIIaxX U cIutaBax. Ee OTiu4Ms U CXOACTBO C KOBAJICHTHOW M MOHHOM CBS-
3stMu. CBOMCTBA METAINIMYECKOM CBA3U. MeTainueckne KpUCTANIMYECKHUE PELIETKU U
CBOMCTBA BEIECTB C TAKUMH KPUCTAJUIAMHU.

Booopoonaa xumuueckan céazp. Mexanusm obpazoBanus Takoi cBs3u. Ee kiaccudu-
Kallis: MEKMOJIEKYJISIPHAs. U BHYTPUMOJIEKYJIIpHAas BOAOPOJHBIE CBsI3U. Monekyisp-
HbI€ KPUCTAJUIMUECKUE PEIIETKH AJIs 3TOT0 TUIa CBA3U. PU3NYECKUE CBOIICTBA BEIIECTB
C BOJOPOJHOM CBs3bI0. buosiornyeckas poJjib BOJOPOIHBIX CBSI3€l B OpraHHU3aluu

1,2
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CTPYKTYp OMOIIOJINMEPOB.

Enunas npupona XUMUYECKUX CBSI3€H: HAIMYUE PA3IIMYHBIX TUIIOB CBS3EU B O11-
HOM BEILECTBE, IEPEXO0] OAHOIO TUIIA CBSI3U B APYroil U T.II.
Komnnexcooopaszosanue. I1oHsTHE O KOMIUIEKCHBIX coequHeHUAX. KoopauHannonHoe
YUCII0 KOMIUIeKcooOpa3oBarenst. BHyTpeHHss 1 BHeHIHsIsI cepa koMiuiekcoB. Homen-
KJIaTypa KOMIUIEKCHBIX coenHeHul. X 3HaueHue.

Hemoncmpayuu. Monenu MOIEKyN pa3IMYHON apXUTEKTYpbl. Mojienn u

2 3
BO3YILIHBIX 1IAPOB MPOCTPAHCTBEHHOI'O pacHojiokeHus 8p-, 8p -, 8p -ruOpUIHBIX Op-
ourtaneil. Moaenu KpUCTAJUIMUECKUX DPELIETOK pPa3IMYHOro Tuna. Mojenu MoJeKyln
JIHK u Genka.

Camocmoamenvnas paboma cmyoeHmos 3
CaMocTosTeTbHOE H3YYCHNE TEOPETHUECKOTO MaTepHaa;
CamMocTosATeIpbHOE pellieHue 3a1a4

2.5. oaumepwnl Conep:xanue y4edOHOro MaTepuasa 2

Heopzanuueckue nonumepst. [1onuMeps - IPOCTHIE BEIIECTBA C aTOMHOM KPHCTAJLIH-
YeCKOW PEIIeTKOM: ajIOTPOIHbIE BHIOU3MEHEHUs yriiepona (anmas, rpagur, KapOuH,
(yniaepeH - B3aMMOCBS3b THOPHIM3ALIUN OpOUTAJIel Y aTOMOB yIiiepojia ¢ MpoCTpaH-
CTBEHHBIM CTPOCHHEM aJUIOTPOMHBIX MOAW(DUKAINKN); CENIeH M TEIUTYp IeNOYEYHOTO
crpoeHus. [Tomumeps! - CI0KHBIE BEIIECTBAa C aTOMHOM KPHCTAJUIMYECKOW PEeIIeTKOM:
KBapll, KpEMHE3eM (JJHOKCHIHBIE COCMHEHHS KPEMHUS ), KOPYH]I (OKCH]] alFOMHHUS) U
QTIOMOCHITUKATHI (IIOJIEBBIC INATHI, CI0/a, KAOJIHH). MUHEpasIbl M TOPHBIC MOPOIbI.
Cepa mactuyeckas. MUHepaIbHOE BOJIOKHO - acOecT. 3HaYeHNne HEOPraHUYeCKUX MPH-
POJHBIX TTOJUMEPOB B POPMUPOBAHUH OJHOW U3 TE€OJOTUYECKUX 0007I0UeK 3eMIIN -JTH-
Tochepsl.

Opzanuueckue noaumepel.

CrocoObI VX MMOJYYCHUS: PEAKIMHU MTOJHMMEPU3ALUH Y PEAKIMHU MTOJIHKOHICHCAIHH.
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CTpyKTypbl IOJUMEPOB: JIUHENHBIE, pa3BETBIECHHBIE U IPOCTPAaHCTBEHHBIE. CTPYKTY-
pPHpPOBaHKE MOJIMMEPOB: BYJIKAaHU3AIM KaAydyKOB, yOJieHHE OSITKOB, OTBEPIKICHHE
MIOJIMKOH/ICHCAITMOHHBIX MosuMepoB. Knaccuukanus moiauMepoB 1Mo pa3aInyHbIM
IIPU3HAKaM.

emoncmpayuu. Konekuuy miacTMacc, Kay4ykoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX
nopoJi. MuHepajibHOE BOJIOKHO - acOecT U u3/1eus U3 Hero. Mojenu MojeKyi OekoB,
JHK, PHK.

Camocmoamenvnas paboma cmyo0enmoe.

CaMocToATEIbHOE U3YUYEHHE TEOPETUUECKOI0 MaTepuana;

CamMocTosATeabHOe peleHue 3a1a4

CamocrosTenpHas NOArOTOBKa pedepara mo TeMaTHKe:

e (CuHTEeTHYECKHE KayuyKU: UCTOPUS, MHOIO0Opa3ne U MepCIEKTUBDI.

e Pe3uHOTEXHMYECKOE MPOU3BOACTBO U €0 POJIb B HAYYHO-TEXHHUUECKOM MpOrpecce.

2.6./lucnepcHbie CHCTEMBI

Coaep:xanue yue0HOro MaTepuaJia

Ilonamue o oucnepcuvix cucmemax. Kinaccudurkanuus 1ucrepcHbIX CUCTEM B 3aBUCH-
MOCTHU OT arperaTHOro COCTOSTHUS TMCIIEPCUOHHON Cpeibl M AUCTIEPCHOM (a3bl, a TAKKe
1o pasmepy ux vactuil. [ pyboaucrepcHble CUCTEMBI: IMYJIbCHH U CyCTIeH3UH. TOHKO-
JUCTIEPCHBIE CUCTEMBI: KOJIJIOUTHBIC (30JIM U T€IIN) U UICTUHHBIE (MOJIEKYIIIPHBIE, MOJIe-
KYJISIpHO-UOHHBIC U MOHHBIC). Ddekt Tunnans. Koaryisius B KOJUIOUIHBIX PacTBO-
pax. CuHepe3uc B remsx.

3nauenue oucnepcHvix cucmem B )KUBON U HEXXUBOU IIPUPOJIE U TPAKTUUECKOH JKU3HU
YeJIOBeKa. DMYJIbCUU U CYCTICH3WH B CTPOUTEILCTBE, MUIIEBON U MEIUITMHCKON TMPO-
MBIIIJIEHHOCTH, B KOCMETHKE. bronorndeckre, METUIIMHCKUE U TEXHOJIOTUIECKUE 30JTH.
3HayeHue refiei B opraHnu3aluy sKuBor MmaTepuun. buonornueckue, NuIieBbIe, METUITUH-
ckue, kocmeTnueckue renu. CuHepesuc Kak (pakTop, Onpenessitolnii CpoK TOAHOCTH
MIPOIYKIIMM Ha OCHOBE Tesieil. CBepThIBAaHME KPOBH KaK OMOJIOTHUYECKUM CHHEPE3HC, ETO
3HA4YCHHE.
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Hemoncmpayuu. Bubl TUCIIEPCHBIX CUCTEM U UX XapakKTepHble Npu3HaKku. [Ipoxox-
JICHHE JIyda CBEeTa 4epe3 KOJUIOMIHBIC M UCTUHHBIE pacTBOPHI (3 dexT Tunmans).

Camocmoamenvnas paboma cmyoeHmos 3
CamocTosiTeTbHOE U3YYCHUE TEOPETHUECKOTO MaTepHalia;
CamMocTosATeapbHOE pelleHue 3a1a4

2.7. XuMH4eCKHe peaKkuuu Conep:kanue y4e0HOro MaTepuaja 1,2

Knaccugukayusa xumuueckux peakyuii 6 op2aHu4eckoil U HeOPZAHU1eCKoU XUMuu.
[Tonsatue o xuMudeckoi peakuuu. Peakuuu, uaynpe 6e3 U3MEHEHHUs KaYeCTBEHHOIO
COCTaBa BEUIECTB: aJUIOTPONU3aLus U n3oMepusanus. Peakinuu, naynye ¢ “3aMEHEHUEM
COCTaBa BEIIECTB: IO YMCIY M XapaKTepy pearupyrolux U o0pas3yroluxcsl BEIIECTB
(paznosxeHusi, COeIMHEHUS, 3aMellleHus, 0OMEHa); 10 U3MEHEHHIO CTENIEHEN OKUCIIEHUS
AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE U HE OKHCIUTEIbHO-BOCCTAHOBUTEIb-
HBIE peaKIuu); Mo TeIoBoMY 3G (deKTy (3K30- U dHIO0TEpMHUUECKHE); 10 (a3e (roMo- 1
reTepOreHHbIE); M0 HAINpaBJICHUIO (0OpaTUMble U HEOOPATUMBIE); MO HCIOIb30BAHHUIO
KaTajan3aTopa (KaTaJUTHYeCKHUe U HEKaTaIUTUUYECKUE); 10 MEXaHU3My (paJuKaibHbIE,
MOJIEKYJISIPHBIE ¥ HOHHBIE).
Bepoamnocmv npomexanua xumuueckux peakyuil. BHYTpEHHssI dHEprus, 3HTalb-
nus. TeruoBoit 3¢ddexkr xummuuyeckux peakuuid. Tepmoxumudeckue
ypaBHeHMs. CTaHIapTHasi SHTANbIMS peakiuii 1 oOpa3oBaHus BemecTB. 3akoH [.U.
I'ecca u ero cineacTBys. DHTPOIHSL.
Ckopocmb xumuueckux peakyuii. Ilonsatue o ckopoctu peakuuil. CKOpocTs roMo- U
reTepOreHHOMN peakiuu. DHEPrusi akTUBALIUH.

@aKTOpHI, BIUAIOLIME HA CKOPOCTh XUMUYECKON peakunu. [Ipupona pearupyro-
mux BeriecTB. Temnepatypa (3akoH Bant-I'odda). Konnentpamnus. Karanuzatopsr u
KaTaJau3: TOMO- U T€TEPOTEHHBIN, NX MeXaHU3Mbl. DEPMEHTHI, X CPABHEHME C HEOpra-
HUYECKUMH KaTaIu3aTOpaMH. 3aBUCUMOCTb CKOPOCTH PEAKIIUHI OT IIOBEPXHOCTH COIIPH-
KOCHOBCHMSI PEarHpyIOIINX BEILECTB.

34




Oobpamumocmsb xumuueckux peaxyuii. Xumuueckoe pagnosecue. Ilonsatue o xumu-
4eCKOM paBHOBeCHM. PaBHOBECHbIE KOHLIEHTpaLUU. JJMHAMUYHOCTh XMMUUYECKOTO paB-
HoBecHsl. DaKTOPBI, BIUSAIOIINE HA CMELLIEHUE PABHOBECHS: KOHLIEHTpALUs, JaBJICHNUE,
temneparypa (npunuun Jlelllarense).

Hemoncmpayuu. Ilpespamienue kpacHoro ¢ochopa B Gelblif; Kuciaopoaa -B 030H. Mo-
nenu OyraHa u n3o6yrana. [lonyuenue Kkucnopoaa U3 Nepokcuia BOAOPOAa U BOJIbI; Je-
ruaparauus 3tanona. llenouka npespamenuit P — P205 — H3PO4; cBoiicTBa ykcyc-
HOW KHMCJIOTBI; peakluu, UIyle ¢ 00pa3oBaHUEM OCaJiKa, ra3a U BOJbI; CBOMCTBA Me-
TaJIOB, OKMCIIEHUE AJIBJIETH]IA B KUCIOTY U CIIUPTa B anbaerui. Peakuuu ropenus; pe-
aKLIMM SHAOTEPMHUUYECKHE HA IPUMEPE peaklMM pa3joKeHus (3TaHouia, KaJuilHOU ce-
JUTPBI, OMXpoMaTa aMMOHHS) M SK30TEPMUYECKHE Ha MPUMEPE PEaKIHid COCIMHEHUS
(oGecrBeunBaHre OPOMHOM BOJIBI M pacTBOpA MEpMaHTaHaTa KaJlusi STHJICHOM, TallleHne
U3BECTHU U JIp.). B3aumopeiicTBue UHKa ¢ pacTBOpaMU COJISIHON U CEPHON KHMCIIOT MPHU
pa3HbIX TeMIEpaTypax, MNpU pa3HbIX KOHIEHTPAIUSAX COJISIHONM KHUCIOTHI; pPa3siosKEeHHe
MepOoKCHIa KUCIOpoJa ¢ MoMolIbio okcuaa Mapranua (IV), karamasbl cbiporo msca u
celporo kaprodens. B3aumoneiicTBue IMHKA pa3IMYHON MOBEPXHOCTU (IIOPOIIKA,
IBUIH, TPaHyll) ¢ KUCIoTOH. Moaens "kumsiero cios". CMmelleHre paBHOBECHS B CHU-
CTEME:

Fe®" + 3 CNS" <—> Fe(CNS)3; oMblneHne KUPOB, PEAKIHH Tepu(GHKAIHH. 3aBUCH-
MOCTb CTETIEHHU 3JIEKTPOIUTUYECKON TUCCOIMALMN YKCYCHOM KHCIOTHI OT pa30aBiIeHuU .
CpasHnenue cBoiicts 0,1 H pacTBOpoB cepHOI U CEPHUCTON KUCIIOT; MypaBbUHOW U yK-
CYCHOU KHUCJIOT; THIPOKCHUIOB JINTHUS, HATPHUS U KaJIUs.

Ilpaxmuueckas paboma Ne7 1,2
CKOpOCTh XUMUYECKUX PEAKIUH.
Camocmoamenvnas paboma cmyoenHmos 3
CamocTosiTeTbHOE U3YYCHUE TEOPETUUECKOTO MaTepHaa;
CamMocTosATeIbHOE pelIeHue 3a1ay.

2.8. PacTBOpHBI Coaep:xanue yueOHOro MaTepuaJia 1,2

Ilonamue o pacmeopax. PU3NKO-XUMHUUYECKAsi NPUPOJIa PACTBOPEHUS U PAaCTBOPOB.
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B3aumopeiicTBue pacTBOPUTENS U paCTBOPEHHOTO BELIECTBA. PaCTBOPUMOCTH BEIIECTB.
Crioco0Ob!I BeIpa)KEHHsI KOHIIEHTPAIMKA PACTBOPOB: MACCOBast JOJSI PaCTBOPEHHOTO Be-
niecTBa (MPOLEHTHAs ), MOJISIPHAS.

Teopus snekmponumuueckou ouccoyuayuu. Mexanusm JUCCOLUAUU BEUIECTB C Pa3-
JMYHBIMU THIIAMU XUMHUYECKUX CBsA3eH. BKiax pyccKUX yueHbIX B pa3BUTHE IIPEICTaB-
JIeHUH 00 3MEKTPOIUTUYECKOH Aucconnani. OCHOBHBIE ITOJIOKEHUST  TEOPUHM  DJIEK-
TpoNIUTHYECKOM  auccounanuu. CTeneHb 3MEKTPOIUTUUECKON Tucconuanuu u hak-
TOpBI €€ 3aBUCUMOCTU. CHIIBHBIE U CPEJTHUE FIEKTPOIHUTHI.

Juccounanus Boabl. Bogopoauslii nokaszarens. Cpeaa BOAHBIX paCTBOPOB JIEK-
TponuToB. Peakiiun oOMeHa B BOJHBIX pacTBOPAxX 3JIEKTPOIUTOB.

T'udponus3, xak oOMeHHbII poriecc. HeoOpaTumblii THAPOIN3 OPraHMYECKUX M HEOpTa-
HUYECKUX COEIMHEHUN U €ro 3HaYeHHE B MPAKTUYECKON JesITEIbHOCTH YeJIOBEKa.

OO6partumslii rugponus conell. CtyneHuaTsli rufponus. [lpaktuueckoe npume-
HEHUE Tupon3a.

['unponu3 oprannyeckux BeuiecTs (OEIKOB, JKUPOB, YIIIEBOI0B, OJINHYKIEOTH-

noB, AT®) u ero 6uosoruveckoe U npakTuueckoe 3HaueHue. OMplIeHNE )KUpoB. Peak-
s 3TepUPUKALUH.
Jemoncmpayuu. CpaBHEHUE IEKTPOIPOBOAHOCTH PACTBOPOB AJIEKTPoauTOB. CMerie-
HUE PaBHOBECHSI IMCCOIMALIUH CIa0BIX KUCIOT. UHAMKATOPHI M U3MEHEHHE UX OKPACKU
B pa3HbIX cpeax. CepHOKHCIBIN U (PepMEHTATUBHBINA THAPOIN3 YIIIeBOIOB. [ uapomu3
KapOOHATOB, CyIb(PATOB U CUIMKATOB IEIOYHBIX MEeTaIoB; HUTpaToB cBUHNA (II) miu
LIUHKA, XJIOpUJa AMMOHHUS.

Ilpakmuueckoe 3anamue No§ 1,2
PactBopbl. KonndecTBeHHas XapaKTepUCTHKA PaCTBOPOB
Camocmoamenvnasa padboma odyuaouwuxcsi. 3

CaMocTosITeTbHOE H3YYCHHE TEOPETHUECKOTO MaTepHaa;
CaMocTosITeIbHOE PEIICHUE 3a/1aY.

Coaep:xanue yueOHOro MaTepuaJia
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2.9. OKHCIUTEJIHLHO-BOCCTAHOBH-
TeJIbHbIE PeaKI[UM.
DJIEKTPOXUMHYECKHE MPOIECChI

Okucaumensvno-goccmanogumensvuule peakyuu. CteneHb okucieHus. BoccraHoBu-
Tenu U okucautenu. OKucIeHre U BOCCTaHOBJIEHHE. BaxxHeillne oKuCInTenu u Boc-
CTaHOBUTEIU. BoccTaHOBUTENBHBIE CBOMCTBA METAJJIOB -IIPOCTHIX BeulecTB. OKUCIN-
TEJbHBIE U BOCCTAHOBUTEINIbHBIE CBOMCTBA HEMETAJIJIOB - IPOCTHIX BemlecTs. BoccraHo-
BUTEJIbHBIE CBOWCTBA BEIECTB, OOPa30BaHHBIX 2JIEMEHTAMH B HU3IIECH (OTpHUIIATEIIhb-
HOM) cTenenn okuciaeHus. OKUCIUTENbHbIE CBOMCTBA BEIIECTB, 00Pa30BAHHBIX AJIEMEH-
TaMU B BbICIIEH (IIOJIOKUTENBHON) CTENeHH OKHcIeHusl. OKUCIUTENbHbIE U BOCCTaHO-
BUTEJIbHBIC CBOICTBA BEIIECTB, 00PAa30BAHHBIX AJIEMEHTAMH B MIPOMEKYTOUHBIX CTere-
HSIX OKHCIICHUSI.

Knaccugukayua okuciumenvno-eoccmanosumenvHslx peaxkyuil. Peaxuum Mex-
ATOMHOI'O M MEXMOJIEKYJIIPHOTO OKUCIIEHUA-BOCCTaHOBIEHUS. Peakiiuu BHyTpuMOoIIe-
KYJISIPHOTO OKHCJIEHHUSI-BOCCTAHOBJIEHUS. Peakium caMOOKHCIIEHUsI-CaMOBOCCTaHOBJIE-
HUS (IUCTIPONIOPLIUOHUPOBAHMUS).

MeTtoapl cocTaBleHHs YpPaBHEHHMH OKHMCIUTEIbHO-BOCCTAHOBHUTENBHBIX peak-
nuid. Meroa snexkTpoHHoro OanaHca. BiusiHue cpeipl Ha MPOTEKAaHWE OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX MTPOLIECCOB.

Xumuueckue ucmouHuKu moxa. JIEKTPOIHbIE TOTCHIMAIBL. Pl CTaHIApTHBIX 2JIEK-
TPOJHBIX TTOTEHIIUATIOB (JIIEKTPOXUMHUYECKUH PSIJl HANIPSDKEHUH MeTaiioB). [ anpBaHu-
YeCKHE 3JIEMEHTHI U MPUHIUIBI UX paboThl. CocTaBlieHHE IraJlbBAHMUECKUX JIEMEHTOB.
OO6pa3oBaHue raibBaHU4ECKUX Nap MPH XUMUYECKUX Ipolieccax. ['anpBaHnuecKue sie-
MEHTBI, IPUMEHSEMBIC B )KU3HH: CBHHIIOBAsI aKKYMYJIATOpHAs OaTapesi, HUKEIb-KaIMH-
eBble OaTapeu, TOTTUBHBIE 3JIEMEHTHI.

Dnexmponu3 paciiaBoB U BOAHBIX PACTBOPOB 3JEKTPOIUTOB. [Iporecchl, mpoucxoas-
1K€ Ha KaToJle U aHOZEe. Y paBHEHUS AIEKTPOXUMUYECKUX IIPOLECCOB. DIIEKTPOIIN3 BOJI-
HBIX PacCTBOPOB C HHEPTHBIMH 3JIEKTPOJAaMH. DIEKTPOIN3 BOIHBIX PACTBOPOB C PacTBO-
PUMBIMH 3JIeKTpoaaMu. [IpakTueckoe npuMeHeHHe 3IEKTPOIHU3a.

Hemoncmpayuu. BocCcTaHOBIIEHHE NUXpOMaTa Kajiausi IUHKOM. BoccTaHOBIEHUE OK-
cuga meau (II) yrimem m Bomopomom. BoccraHoBieHne auxpomara Kajdusl STHIOBBIM

1,2
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crupToM. OKUCIUTENIbHBIE CBOMCTBA a30THOM KUCTOTHI. OKUCIUTEIbHBIE CBOMCTBA JIU-
xpoMmara kanus. ['aibBaHMYeCKrE 3JIEMEHTHI U 0aTapeiiku. DIEeKTPOIu3 pacTBopa XJjo-
puna meau (1I).

Ilpakmuueckan padoma No9 1,2
CocraBnenue ypaBaenuit OBP
Camocmoamenvnan paboma cmyoeHmoe. 3
CamMocTosATeIbHOE U3YUYEeHHE TEOPETHUECKOr0 MaTepuana;
CaMocCTOATEIbHOE PELIEHUE 3aau.

2.10. Knaccupukanus BelecTs. Conep:kanue y4e0HOro MaTepuaja 1,2

IIpocTeie BemecTBa

Knaccugpukayusa neopcanuueckux eewgecme. llpocteie u cioxubele BemectBa. Ok-
cuapl, ux kiaaccuduranus. ['uapokcuapl (OCHOBaHUS, KUCIOPOJICOAEPKALTUE KUCTOTHI,
amdoTepHbie TUAPOKCUIBI). KucnoTel, ux knaccudukanus. OCHOBaHMS, UX KiIacCUpu-
kauusa. Conu cpeHue, KUCIbIE, OCHOBHBIE M KOMIIEKCHBIE.

Memannwt. I1on0xXeHnEe METAIIOB B IEPUOIMUECKOI ccTeMe U OCOOEHHOCTH CTPOSHHS
ux aToMoB. [IpocThie BeliecTBa - MeTasuIbl: CTPOEHUE KPUCTAIIJIOB U METAIITHYECKast X1-
Muyeckas cBs3b. OOue pusnueckre cBoiicTBa METaNIOB U BOCCTAHOBUTENIbHbBIE CBOM-
CTBa UX: B3aUMOJIEHCTBUE C HEMETAJUIAMHU (KUCIIOPOIOM, raJlor€HaMHU, CEpOoii, a30TOM,
BOJIOPOJIOM), C BOAOM, KHCIIOTaMU, PaCTBOpaMH COJieH, OpraHMYECKUMHU BELeCTBAMU
(cupTamu, TayoreHaIKaHaMH, (EHOJIOM, KUCIIOTaMHt), cO TienodamMu. OKCUIBI U THII-
POKCHABI METAJJIOB. 3aBUCUMOCTh CBOMCTB 3TUX COEAUHEHHI OT CTENEHEW OKHUCIICHUS
METAJIJIOB. 3HAYEHUE METAJVIOB B IPUPOJE U )KU3HU OPTaHU3MOB.

Koppo3ua memannos. llonarue koppo3uu. XuMHUECKass KOppo3us. DIEKTPOXUMHUUE-
ckast Koppo3usi. CrocoObl 3alUThl METAJUIOB OT KOPPO3UH.

Oowue cnocobvl nonyuenus memannog. Metannsl B npuponae. Meramunyprus u ee
BUJIBL: IHPO-, TUAPO- U NIEKTPOMETAIULYPrusl. DNEKTPOIHU3 PacIIaBOB U PACTBOPOB CO-
€IMHEHUI METAJIJIOB U €r0 MPAaKTHYECKOE 3HAUCHHUE.

Hememannet. [1onoxxeHrne HEMETAUIOB B IEPUOANYECKON CUCTEME, OCOOCHHOCTH CTPO-
€HUS UX aTOMOB. DJIEKTPOOTPULIATEIIBHOCTD.
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bnaropoanbie ra3pl. DIIEKTPOHHOE CTPOCHUE aTOMOB 0J1arOpOIHBIX Ta30B U 0CO-
OCHHOCTH MX XUMUYECKUX U (PU3HUECKUX CBOUCTB.
Hemeramibl - mpocThie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOCHHE UX. AJUIOTPO-
must. XUMHYECKHE CBOMCTBA HeMeTaIIOB. OKUCIMTEILHBIC CBOMCTBA: B3aNMOJCHCTBHC
C MeTajulaMHu, BOJOPOJOM, MEHEE AJIEKTPOOTPHUIATEIbHBIMU HEMETaIaMu, HEKOTO-
pPbIMH  CJIOKHBIMHM  BellleCTBaMHU. BoccTaHOBUTENIbHBIE CBOMCTBA HEMETAJIJIOB B peak-
USX ¢ PTOPOM, KHCIOPOJIOM, CIIOKHBIMU BEIIECTBAMH-OKUCIUTEISIMH (a30THOM H cep-
HOHM KHUCJIOTaMH | JIp.).
Jemoncmpayuu. Komnexkus "Knaccudukaius HeopraHn4eCcKuX BemecTB" u o0pasibl
npeacraBuTenei kiaccoB. Komnmekmnus "Knaccudukaiuys opraHu4ecKux BEmecT" U 00-
pasubl IpeACTABUTENIECH KIaccoB. MoJiesn KpUCTAUIMYECKUX PEIIETOK MeTalioB. Koi-
JIEKIMST METAJUIOB C pa3HBIMH (PU3WYECKUMH CBOWCTBaMH. B3ammopeiicTBue nutus,
HATpHs, MarHusl U JKeJie3a C KUCIOPOJOM; IIEIIOYHBIX METAJUIOB C BOJOW, CIIUPTAMHU,
(heHOoJIOM; IIMHKA C PACTBOPAMHU COJITHOU U CEPHOM KUCIIOT; HATPUS C CEPOil; alTFOMUHUS
C MOJIOM; JKeJie3a C pacTBOPOM METHOTO KYIMOopoca; alfOMUHUSI C PACTBOPOM €IKOTO
HaTpa. OKCUIBI ¥ THAPOKCUIBI XpoMa. Koppo3usi MeTaslsIoB B 3aBUCUMOCTH OT YCIIOBHIA.
3amuTa MeTajIoB OT KOPPO3UH: 00pasiibl "HepxkaBeek ", 3alUTHBIX TOKphITH. Kostek-
Us pya. DIEKTPOIU3 PaCTBOPOB colieid. Moienn KpucTasinyecKUX peieToK nojaa, ai-
Ma3a, rpadura. Annorponus docdopa, cepbl, kuciaopoaa. Bzaumoseiictsue Bogopoa
C KHCIIOPOJIOM; CYPbMBI C XJIOPOM; HATPHUs C MOJOM; XJIOpa C pacTBOPOM OpoMHIa Ka-
TIUS; XJIOPHOM U CePOBOJOPOTHON BOJIBI; 0OecIBeUHBaHHEe OPOMHON BOJBI STUICHOM
WJIH allCTHIICHOM.

Camocmoamenvnas padoma cmyoenmoas.

CaMocTosITeTbHOE H3YUCHNE TEOPETHUECKOTO MaTepHaa;
CaMocToATeIbHOE PELIEHUE 3aaa4

CamocTosTenbpHas MOATOTOBKA pedepara 1o TeMaTHKE:

e OKcHIBI M COM KaK CTPOUTEIBHBIE MaTCPHAIIBI.

e Ucropus rumca.

e TloBapeHHas cOJIb KaK XUMHUYECKOE ChIPBE.
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2.11. OcHOBHBIE KJIaCChI HEOPra-
HMYECKHX U OPraHUYeCKUX COoeH-
HEeHU

Conep:xanue yueOHOTro MaTepuaJia

Booopoonuvie coeounenus nememannos. 1lonydeHre aMMuaka U XJJIopoBO10poja CUH-
T€30M U KOCBEHHO. Pusnueckue cBoiicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHbBIE
CBONCTBA.

Okcuowt u anzuopuovl Kapoonoswix kuciom. HeconeoOpasyromiye u coneodpasyromnme
okcuabl. KucrnoTHele okcupl, MX cBoiicTBa. OCHOBHBIE OKCUIBI, HX CBOWCTBA. AM{Jo-
TEpPHbIE OKCHUJbI, UX CBOMCTBA. 3aBUCUMOCTbh CBOMCTB OKCHJIOB METAJUIOB OT CTEIECHU
OKHUCJICHUS. AHTUIIPHU]IBI KAPOOHOBBIX KMCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.
Kucnomu opeanuueckue u neopzanuueckue. Kuciorsl B CBET€ TEOPUU IIEKTPOIUTH-
yeckol auccounanuu. Kuciaorel B cBeTe npoTtoauTuueckoi teopuu. Knaccuduxarms
OpPraHUYeCKHUX M HEOPTraHWYECKHX KUCIOT. OOIMe CBOWCTBA KUCIIOT: B3aNMO/ICHCTBHE
OpraHMYECKHUX U HEOPTraHMUYECKUX KHUCIIOT C METaulaMH, OCHOBHBIMHU U aM()OTEPHBIMU
OKCHJIaMU W TUJIPOKCUAMH, C COJISIMU, 00pa3oBaHue CIOXKHBIX 2¢upoB. OCOOEHHOCTH
CBOMCTB KOHIICHTPUPOBAHHON CEPHOM M a30THOM KUCIIOT.

Ocnosanusa opzanuueckue u neopeanuueckue. OCHOBaHUS B CBETE€ TEOPUH dJIEKTPO-
TUTUYECKON auccounannu. OCHOBaHUS B CBETE MPOTOJUTHUYECKOM Teopuu. Kiaccu-
dbukanusg OpraHMYecKuX ¢ HEOPraHWYeCKUX OCHOBaHMWI. XHMHUYECKHE CBONCTBA
eoueil 1 HepacTBOPUMBIX OCHOBaHUI. CBONCTBA OECKUCIOPOIHBIX OCHOBAHHIMA: aM-
MHaKa 1 aMMHOB. B3ariMHO€ BIIMSIHME aTOMOB B MOJIEKYJI€ aHUJIUHA.

Am¢pomepnvie opzanuyeckue u neopzanuyeckue coeounenus. AMPporepHble OCHOBA-
HUS B CBETE NMPOTOIUTHYECKON TeOpUU. AM(OTEPHOCTH OKCHAOB U THIPOKCUIOB Tepe-
XOJIHBIX METAJIJIOB: B3aUMOJICHCTBUE C KHCIOTAMHU U IIET0YaMHU.

Conu. Knaccudukamus 1 XuMu4Ieckrue cBOMCcTBa cojieil. OCOOEHHOCTH CBOMCTB COJEH
OpraHUYECKUX M HEOPTraHMYECKUX KUCIIOT.

I'enemuueckasn cea3b medncoy Kaccamu OpeaHuU4ecKux U Heop2aHUuYecKux coeouHe-
Huil. [ToHATHE O TEHETUYECKOM CBS3U M T€HETUYECKUX PAZIax B HEOPTaHUYECKOU U Op-
raHWYEeCKOM XUMHHU. [ 'eHeThueckue psiabpl MeTaia (Ha IpuMepe KaJlbLIMs U JKelie3a), He-
MeTasuia (cepbl U KPEMHHs), MEPEXOAHOr0 3JIeMeHTa (LMHKA). ['eHeTnueckue psasl U

1,2
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TE€HETUYECKas CBA3b B OPraHNYeCKOM XuMUM. EQMHCTBO MUpa BELIECTB.
Jemoncmpayuu. Komnekuun KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB, IE€MOH-
cTpalus UX CBOMCTB. B3aumonelcTBue KOHUEHTPUPOBAHHBIX a30THOW U CEPHOM KHUC-
JIOT, a TaKKe pa30aBIIEHHOW a30THOW KHCIOTHI C Mebl0. Peakius "cepeOpsHOTo 3ep-
Kaya" 1 MypaBbMHOM KHUCJIOTHI. B3aumojelicTBue pacTBOpa TMAPOKCHIA HATPUS C
KHCJIOTHBIMH OKcuaamu (okcuaom docdopa (V)), ambpoTepHBIMUA THAPOKCUAAMHE (THI-
pokcuaoM IMHKa). B3anmoneiictBiue ammuaka ¢ xjaopodoaopoioM U BoAoH. AHano-
TUYHO JUIsl MeTHIaMuHa. B3anMoaeincTBrue aMUHOKHUCIIOT C KUCIOTAMH U ILEJI0YaMHU.

Camocmoamenvnan paboma cmyoeHmoe. 3
CamocCTOsTENbHOE U3YyIEHNE TEOPETHUECKOr0 MaTepHaia
CamocrosiTenbHOE pelIeHne IPAKTUKOOPHUEHTUPOBAHbIX 3a/1a4 110 COCTaBJIEHUIO LEMOo-
YeK B3aMMOIPEBPAIICHUHA BEIIECTB.
2.12. X¥iMHSs1 3JIeMEHTOB Copjep:kanue yueOHOro MaTepuasa 1,2

S-DJIEeMEeHTHI.
Booopoo. [1BoiicTBEHHOE TOJIOKEHHUE BOJIOPO/Aa B IEPUOANUECKOMN cucTeme. M3oTomel
Bojopoja. Tspkenas Bojga. OKMCIUTENbHbBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA BOJIOPOAA,
€ro NOJIy4eHHe U NpUMeHeHue. Poib BOAOpOIa B )KUBOW U HEXKUBOM IIPUPOJIE.

Bopa. Ponb Bozbl Kak cpenooOpa3yromiero BemecTBa KIETKU. JKOJIOTH4YeCcKHe
ACMEKThI BOAOIOJIb30BAHHUS.
Inemenmut 1A4-2pynnet. lllenounsie metasuibl. O01Ias XapakTepUCTHKA IIETOUHBIX Me-
TAJIJIOB HA OCHOBAHUU TOJIOKEHUS B IEPUOINYECKOM cucteme sriemeHToB [[.1. Menne-
jeeBa U cTpoeHus: aroMoB. [Tonydyenue, puznueckre 1 XMMUYECKHE CBOMCTBA IIEJI0Y-
HBIX MeTaJU10B. KaTHOHBI I€J0YHBIX METANIOB KaKk BaKHEHIIas XuMuueckas (popma ux
CYILLECTBOBAaHMsI, PETYJIATUBHASI POJIb KATUOHOB Kallus ¥ HaTpuUs B xKUBOU KieTke. [1pu-
POJIHBIE COEIMHEHUS HATPUs U KaJMsl, UX 3HAUEHUE.
Inemenmor 11A-2pynner. O0mas XxapakTepUCTHKA LIETOYHO3EMENIbHBIX METAIJIOB U
MarHus Ha OCHOBAHUU I10JIOKECHUS B IEpUOANYECKON cucTeMe 3iieMeHToB .M. MeHnne-
JieeBa ¥ CTpoeHHs aToMOB. Kanbiuii, ero nonydeHue, pu3ndeckre 1 XUMHUECKHE CBOM-
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cTBa. BaykHelIIne COeIMHEHUS KabLUs, UX 3HAYCHUE U IpUMEHEeHHe. Kabuuii B Ipu-
poJie, ero OMOIIOTUYECKast POJIb.

P-DJIEMEHTBL

Anomunuit. XapakTepuCTHKA ATFOMUHUS HA OCHOBAHUHU MOJIOXKEHHUS, @ TEPUOTUUECKON
cucteme anemenToB J[.M.MenneneeBa u crpoenust aroma. [lonydyenue, ¢pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUA. BaxkHeillne coeuHeHns alllOMUHUS, UX CBOMCTBA,
3Ha4Y€HUE U NIpuMeHeHue. [IpupogHbie coeuHeHns aTtOMUHMS.

Yenepoo u kpemnuii. O611as XapaKTepUCTHKA HA OCHOBAHUU UX TOJIOKEHUS B MEPHO-
nuueckoi cucteme J[.M. MenzaeneeBa u ctpoenus atoma. [IpocTeie BemecTBa, o0paso-
BaHHBIC 3TUMH dIeMeHTaMH. OKCHIBI U TUJIPOKCUBI YTIIEpo1a U KpeMHus. Baxkuelimume
COJIM YTOJILHOM M KpeMHUEBON KUCIOT. CHUIMKATHAS TPOMBIIIIICHHOCTD.

I'anozenwr. O01IAs1 XapaKTEPUCTUKA TAJIOTEHOB HA OCHOBAHUU MX TOJIOKEHHUS B TIEPUO-
nuyeckoit cucreme anemeHToB J[.M.MenaeneeBa u CTpoeHust aTOMOB. ['ajoreHs - mpo-
CThI€ BEII[ECTBA: CTPOCHHUE MOJIEKYJI, XHMUUECKHE CBOMCTBA, TIOJyYCHHUE U IPUMEHEHHE.
Baxnelive coeAMHEHHS TaJJOT€HOB, UX CBOMCTBA, 3HAYEHNE U PUMEHEHHE. [ aoreHsl
B Ipupojie. buonoruyeckas posib rajloreHoB.

Xanvkozenwt. 00111251 XapaKTEPUCTHKA XAILKOTEHOB HA OCHOBAaHUH UX MOJO0XKEHHS B T11e-
puoamueckout cucrteMe aneMeHToB .M. Menzaeneesa u cTpoeHust aTOMOB. XalbKOT€HbI
- ipocThIe BeniecTBa. Amorpornusi. CTpoeHHe MOJIEKYI alUTOTPOITHBIX MOIUGUKAIINA U
ux cBoiictBa. [lonydyenne u npuMeHeHne KUcIopoa U cepbl. XaabKOI€Hbl B IPUPOJIE,
uX OMOIIOTHYecKas poib.

Inemenmut YA-2pynnot. O011as XapakKTEPUCTHKA HIEMEHTOB 3TOM TPYIIBI HA OCHOBA-
HUM UX TOJIOKEHUS B Iepuoandeckor cucteMe anemeHToB .M. Menneneesa u crpoe-
Hus atoMoB. CTpoeHue MOJIEKYJbl a30Ta U aJUIOTPOIHBIX MoAuduKanui pocdopa, nx
bu3nYecKue W XUMHUYECKHE CBOWCTBA. BomopomHbie coeawHEHUs 3JEMEHTOB VA-
rpynnbl. Okcuabl a3ota U ¢pocdopa, COOTBETCTBYIONMME UM KUCIOTHL. COJIM 3TUX KHC-
70T. CBOMCTBA KHUCJIOPOIHBIX COSMHEHUH a30Ta U Gocdopa, uX 3HaYCHUE U TPUMEHE-
Hue. A30T u dochop B npupoe, X OMOIOTHUECKas POITb.
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Onemenmat 1YA-zpynnot. O0O1as XxapakKTepUCTHKA YIEMEHTOB dTOM TPYIIIBI HA OCHO-
BAHMM UX II0JIOKEHHUs B IIEpUOUYECKO cucteme aineMeHToB .M. MenzeneeBa u ctpo-
CHHS aTOMOB. YTJIEpoA U ero aiorponus. CBOWCTBa aJuIOTPOITHBIX MOAM(UKAIUN yr-
Jeposa, UX 3HaueHue U npuMeHeHue. OKCUAbl U TUAPOKCUIBI YIIIEPOIa U KPEMHMUS, UX
XUMHUUECKHE CBOMCTBA. COJIM YyrolbHON U KPEMHMEBBIX KHCIIOT, UX 3HAYE€HUE U NIpUMeE-
Henue. [Ipupogoobpasyromas poib yriepoja As *KUBOM U KPEeMHHUS - ISl HEKUBON
MIPUPOJIBI.
D-DnemMeHTBhL.

Ocobennoctu crpoerus atoMoB &-3meMentoB (IL-\IIIII-rpymm). Mezp, IHHK,
XpOM, KeJe30, MapraHell Kak MpoCThIe BEIIeCTBa, X (PU3MUECKUe U XUMUYECKUE CBOM-
cTBa. HaxoxaeHue 3TUX METauioB B IPUPOE, UX MOTyUYeHHE U 3HaueHue. CoeTuHeHus
€-3JIEMEHTOB C Pa3IMYHBIMU CTENICHSIMU OKUCIIEHUS. XapaKTep OKCUIOB U THIPOKCHUIOB
ATHX AJIEMEHTOB B 3aBUCUMOCTHU OT CTENIEHU OKHUCIICHHS METaslIa.
Jemoncmpayuu. Konnexkuuu npocThiX BEIECTB, 00pa30BaHHBIX AJIEMEHTaMH Pa3Iiny-
HBIX JIEKTPOHHBIX ceMelcTB. Koiekuun MuHepanoB U TopHbIX opoa. [lonydyenue ain-
JIOTPOTIHBIX MOAU(UKALUN KUCIOpoa, cepbl, pocdopa. XMMUUECKHE CBOMCTBA BOJO-
poJa, KUciopoaa, cepsl, pocdopa, raJoreHoB, yriaepoa.

Oxcuppl cepbl, a30Ta, yriIepoaa, )KeIe3a, Mapraiia, MeIu C pa3JIMYHbIMU CTETIe-
HSIMU OKHCJIEHUS, X CBOICTBA.

I'mapokcunbl cepel, XpomMa, Maprasua, )eine3a, My, allOMUHUSA U LIUHKA, UX
IIOJIyYEHUE Y XUMUYECKHE CBOMCTBA.

Ilpakmuueckaa paooma Nel0

Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4 110 HeOpFaHI/IquKOI\/II XHUMHHU.

1,2

Camocmoamenvnas padboma cmyoenmoas.

CamocTosiTeTbHOE U3YUEHHE TEOPETUUECKOTO MaTepHalia
CamocTosTenbHas MOAr0TOBKa COOOIIEHHUS 110 TEMaM:

e XUMHS METAJJIOB B MOEH MpodhecCHOHATBHOMN NeITeTbHOCTH.

e XWMHS HEMETAJJIOB B MOEH MpoheCcCHOHATBLHOM IeATeTbHOCTH.

2.13. XuMud B KM3HH 001IeCTBA

Conep:xanue yueOHOro MaTepuaJia

1,2
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Xumusa u npou3ze00cmeo. XuMuieckasi IpOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTUU.
ChIpbe UIsl XUMUYECKOW POMBIIIIEHHOCTH. Boja B XMMHUYECKOM MPOMBIIIIIEHHOCTH.
OHeprus A1 XMMUUYECKOIo Ipou3BoicTBa. HayuHble NpUHIMIIBI XUMUYECKOTO TIPOU3-
BOJICTBA. 3alllUTa OKPYXKAIOIIEW Cpebl U OXpaHa TpyJa IPU XUMUYECKOM IPOU3BOJI-
ctBe. OCHOBHBIE CTaJIUM XMMHUYECKOTO Mpou3BoJcTBa. CpaBHEHHE MPOU3BOJICTBA aM-
MHaKa U METaHOJA.

Xumus ¢ cenbckom xo3aiicmee. XuMHU3alysl CEIbCKOTO XO35HUCTBA U €€ HapaBICHUS.
PacTenus u mouBa, MOYBEHHBIHN MOTTOMIAOLINI KOMIUIEKC. Y JOOpeHHs U UX Kiaccupu-
Kanusg. XMMUYECKUE CPEICTBA 3aIIUTHI pacTeHuid. OTpHIaTeIbHble MOCIEICTBUS MPU-
MEHEHUS MEeCTULIUI0B U O0phOa ¢ HUMU. XUMH3AIHs )KUBOTHOBOJICTBA.

Xumusa u Ixonocus. XuMUUECKOE 3arpsi3HEHUE OKpykaroliei cpenpl. OxpaHa Tuapo-
cdepbl OT XUMUYECKOro 3arpsi3HeHus. OXpaHa MOYBbl OT XUMHUYECKOTO 3arps3HEHUS.
Oxpana atMochepsl OT XuMu4ecKoro 3arpsizHeHus. Oxpana Quiopsl 1 payHbl OT XUMHU-
YECKOT0 3arpsi3HeHUs. buoTexHonorus u renHas HHXeHepHsl.

Xumusa u nosceonegnasn Hcu3ne uenosexa. Jlomamnss anteka. Morouue u YucTaime
cpenctBa. CpeacTBa 60pbObI ¢ OBITOBEIMU HaceKOMBIMU. CpeJiCTBA JIMYHON TUTUEHBI U
KOCMETUKHU. XUMHUS U nuiia. MapKkupoBKa YIIakOBKa MUILIEBBIX U TUTUEHUYECKUX TPO-
JYKTOB U YMEHHE UX UUTaTh. DKOJOTUS KUINIIA. XUMUSA U TE€HETHKA YEJI0OBEKa.
Jemoncmpayuu. Moaenu npou3BOACTBA CEPHOM KUCIOTHI M amMmuaka. Komieknus
ynoOpenuit u nectuiuoB. OOpasibl CpeAcTB OBITOBOM XMMUH U JIEKAPCTBEHHBIX TIpe-
1apaToB.

Camocmoamenvnas paboma cmyoenmos

Coo0Omienusi, TOKIaabl, KOHCTIEKTHI 110 MaTepuajiaM yudeOHUKa U JIOTIOJTHUTEIbHON JIH-
TepaTypbl «XUMHUSA B dKM3HHU 00111eCTBA»

HTorosoe 3ansTue

PelTHHTOBBIH KOHTPOJIbNe2
JuddepeHupoBaHHBIN 3a4eT
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O0s3aTesIbHAsI Ay IUTOPHAS HArpy3Ka

139

CamocrosiTesibHast pabora

69

HTroro

208
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IIpumepHbIe TeMbI pedepaToB (10KJIAT0B), HHAUBUIYAJbHBIX IPOEKTOB:

buotexHOnOTrMs ¥ reHHas MHKeHepus — TexHosnoruu X XI Beka.
«Ilepuoanueckomy 3aKoHY OyyIiee He TPO3UT Pa3pyILICHUEM...)»
AJIFOMUHHI Ha KyXHE: ONACHBIN Bpar WIX BEPHBIM MOMOIIHHUK?

AmMunaza Kak 00beKT XUMHUYECKOT'O UCCIIETOBAHMS.

AmMop(dHbIe BemecTBa B MpUpoJie, TEXHUKE, OBITY.

AHanu3 cojiepkaHus aCKOPOMHOBOM KUCIIOTHI B HEKOTOPBIX COPTaX CMOPO-
JUHBI

AHanu3 cocTaBa MOJIOKa M MOJIOYHBIX MPOJYKTOB.

AHanu3 QU3NKO-XMMUYECKUX MOKa3aTeael TOTOBBIX MallOHE30B.
ApoMaTu3aTtopbl HA OCHOBE CIOXKHBIX 3(pUPOB.

AckopOrHOBAas KUCJIOTa: CBOMCTBA, (DU3HOIOrMUECKOE IEUCTBUE, COAEpIKa-
HUE U JUHAMHUKA HAKOIUIEHUS B PACTCHUSIX.

Adp030JI1 U UX TPUMEHEHHUE B MEIUIIUHCKOW MPAKTHUKE.

be3onacHOe MUTAHUE U OLICHKA KAYECTBA MPOAYKTOB MUTAHUS.

benku v ux 3HaYeHUE B IMTAHUU YEJIOBEKA.

buonornyecku akTUBHBIE TOOABKHU K MMHILE U UX BIUSIHUE HA OPTaHU3M 4e-
JIOBEKa

buosiornueckne 4achl, WM KaK IPOKUATH JIOJTO.

buc-denon, niu Bpen miactukoBoil mocyab

boeBpie TOKCMYECKUE XUMUYECKHUE BELIECTBA U UX BIIMSHUE HA LIEIIOCTHOCTD
HKOJIOTUYECKON CUCTEMBI

BbITOBBIE PUIIBTPHI 17151 OUUCTKHU BOJIOIIPOBOHOM BOJIBI M CIIOCOO UX pere-
HEpaLHH.

BaxHenmmi nokas3aresib 3KOJI0THYECKOr0 COCTOSTHUS MOYBHI - pH.
B3anMocCBs3b IPEAMETOB: XMMHUS U JINTEPATYPA.

BupTtyanbHO€ MOAEIMPOBAHNE XUMHUUYECKUX MPOLIECCOB.

Butamun C u ero BIHsiHUE Ha OPTaHU3M YEJIOBEKA.

BuTtaMuHbBI Kak OCHOBA KU3HEAEATEIBHOCTH )KUBBIX OPTaHU3MOB.

Bkiaz OTE4ECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOJIUTHIECKON
JIVCCOLAALINH.

BnusHre aBTOMOOMIIBHOTO TPaHCIIOPTA Ha CTENEHb 3arpsi3HEHUs BO3/1yXa.
Bnusinue ankoross v Tabaka Ha OpraHu3M 4YeJIOBeKa.

BnusHre aHTUOMOTHKOB HA BCXOXKECTh U POCT PACTCHHI.

Brusitnue ObITOBOM XUMHH Ha IKOJIOTHIO U 3JJ0POBhE YEJIOBEKA.

BnusHre KOMIIOHEHTOB TaOa4HOTO JbIMa HA OPTaHU3M YeJIOBEKaA.
BisiHue OKTaHOBOTO YKCIIa HA IETOHALIMOHHYI0 YCTOMYMBOCTD TOIUIMBA
Bnusinue ynorpebieHus ra3upoOBaHHBIX HAITMTKOB HA OPTaHU3M YeJIOBEKa.
BnusHre XuMUYeCcKUX BEUIECTB Ha 3/J0POBbE 3y0OB.

BinsiHue XuMrUYeCKUX 3aBOJIOB HA SKOJIOTHIO HAILIETO TOPOJA.

BimsiHne XuMUYECKUX 3JIEMEHTOB Ha )KU3HENESTEINbHOCTD YEIOBEKA.
Bimsinue sHEepreTH4eCcKnX HAIIMTKOB HA OPraHU3M YEJIOBEKA.


http://zubstom.ru/docs/index-5970.html

BnusiHre 3TUI0BOrO CIMPTa HA OPraHU3M 4YEJIOBEKA.

Boga kak peareHT u cpeaa i XMMHYECKOTO MpoLecca.

Bo3sgeiicTBre TSKENBIX METAIIJIOB HA KUBOW OPTaHU3M.

["a3upoBaHHast BOJ1a — Bpe WM MOJIb3A.

['mroTamat HaTpust — NpPUYMHA NUIIEBOW HAPKOMAHUU.

['pyboaucniepcHbie CUCTEMBI, UX KJIacCU(DUKAIUS U UCTIOJIb30BAHUE B IIPO-
beccnoHanbHOM NEATEIbHOCTH.

JlekopaTuBHasA KOCMETUKA U €€ BIUSHHUE HA KOXKY.

JlneTnyeckuii 3aMEHUTENb caxapa acrapTaM - TOKCHYHOE BEIIECTBO.
JloOaBKM, KpacUTENX U KOHCEPBAHTHI B MUIIEBBIX MTPOIYKTaX.

3ammTa 030HOBOTO SKpaHa OT XUMHUUYECKOTO 3arps3HEHUS.

N3ydeHune cocTtaBa U CBOMCTB MUHEPAIbHOU BOJBI.

N3ydeHne XxapakTepUCTUK MOPOKEHOTO KaK MPOAYKTa MUTAHUS.

Mo B mpoayKTax MMTaHUS U BIHSHHUE €ro Ha OPraHW3M YeloBeKa.
Hcnonb30BaHNE MUHEPAIBHBIX KACIOT HA NPEANPUATUAX PA3IIMYHOTO IIPO-
buis.

Hcnonb3oBaHne paiIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.
HccnenoBanne kauecTBa BOABI B BOJOEMAaX U BOJOIPOBOJIE.

HccnenoBanue PU3UKO - XUMUYECKUX CBOMCTB MOJIOKA Pa3HbIX MTPOU3BOIH-
TeJel, UMEIOIINX dKOJIOTUYECKUM cepTUUKaT.

HcTopust 0Te4eCTBEHHOW [IBETHOM METALUTYpPIruun. PoJjib MeTaioB u cruiaBoB
B HAyYHO- TEXHUYECKOM ITPOTpeCCe.

Hctopust OTKpBITUS U pa3paOOTKU ra30BbIX U HEPTSHBIX MECTOPOKIECHUN B
Poccuiickon ®@enepanumu.

Kanpumii 1 ero coeAMHEHUs1 B OpraHU3Me Y€JIOBEKA.

Koppo3sust MmeTaiioB 1 ciocoObl 3alIUTHI OT KOPPO3HH.

KocMmertnka i1 KpacoThl M MPOTUB KPACOTHI.

Kodeun u ero Biusinue Ha 310pOBbE JIIOICH.

Munepaibl 1 TOpHBIE TTOPOIbI KAK OCHOBA TUTOC(HEPHI.

MHoronukuii kapOOHAT KalbIUs: B IPUPO/IC, B MPOMBIIIUICHHOCTH, B OBITY.
Hanuuue B nmpoAyKTax NUTaHus HoAa U ero OMOJIOru4ecKast poJb.
HanoTexHonorns kak NpruOPUTETHOE HANPABICHUE PAa3BUTHS HAYKH U ITPO-
nu3BoJcTBa B Poccuiickonn denepanun.

Hatypansubie nyxu, unu [lapdromepus cBoumu pykamu

HedTh u ee TpancropTUpOBKA Kak OCHOBA B3aMMOBBITOJTHOTO MEXKTyHAPO/I-
HOT'O COTPY/IHUYECTBA.

HuTtpaTsl B 0BOIIIAX Y MyTH CHUKEHUS UX COJICPIKAHUS.

OKcHUIbl U CONU KaK CTPOUTEbHBIE MATEPUAIBL.

OnpeneneHne UHANKATOPOB B OBOIIAX U (PPYyKTax.

OnpeneneHne Ka4eCTBEHHbBIX XAPAKTEPUCTUK YAMHBIX HAIIUTKOB, IIPEJIara-
€MBIX MOTPEOUTETBCKUM PHIHKOM

OTKpbITHE U IPOUCXOXKICHUE HA3BAHUS HEKOTOPBIX XUMUYECKUX IJIEMEH-
TOB.
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OxpaHa OKpy’Karolenl cpeabl OT XUMUYECKOT0 3arps3HeHus. KoinuecTBeH-
HBIE XapAKTEPUCTUKU 3arPs3HEHNS OKPYKAIOIIEH CPEBbI.

[IekTHH ¥ €ero BIMSHHE HA OPTaHU3M YEJIOBEKA.

[Inrocel u MuHychl HanuTKOB «llencu» n «Koka-Komay», «Copaim» n
«®DanTay.

[ToBapeHHas coJib — MUHEPAJI HEOOBIYAITHOW Ba)KHOCTH.

[loBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

[Tone3Hble cBOMCTBA Meza, ONpeiesieHUuE KauecTBa MENa B OBITY.
[TpakTHyeckoe mpruMeHEeHHUe EKTPOIN3a: paQUHUPOBaHHE, TAIbBAHOILIA-
CTHKA, FaJIbBAHOCTETHS.

[IpuMeHeHne CyCIeH3Ul U YMYJILCUN B CTPOUTEIBCTBE.

[TpumeHeHune TBEpIOro u razooopasHoro okcuaa yriaepoaa (IV).

Peakunu ropeHust Ha IpOU3BOJCTBE U B OBITY.

Pe3nHOTEXHNYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPO-
rpecce.

PeHTreHOBCKOE M3IIyYeHNE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEULINHE.
Ponp MeTainoB B HCTOPUU YEIIOBEYECKON LUBUIM3anuu. Mcropus oreue-
CTBEHHOH 4epHOU MeTaiTyprui. COBpEMEHHOE METAJLTYPIUYECKOE TPOU3-
BOJICTBO.

Ponp 0T€4eCTBEHHBIX YUEHBIX B CTAHOBIICHUHU U PA3BUTUU MUPOBOM OpraHu-
YECKOU XUMUHU.

CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUH YIJIEBOJIOPOJIOB B HEM.

CepHast KUCIIOTa — «XJI€0 XUMUYECKOW TPOMBIILIIIEHHOCTH.

Cunres 114-ro sanemenTa — TpuyM@ poCCUUCKUX (DPU3UKOB-SIEPIIUKOB.
CuHTeTHYEeCKHE KayuyyKU: UCTOPHS, MHOTOOOpa3ne U NEPCIEKTUBBI.
CoBpeMeHHBbIE NPEICTABIEHUS O TEOPUU XUMHUECKOTO CTPOECHHUS.
CrupanbHble MOPOIIKH: 0030p U CpaBHUTEIbHASI XapaKTEPUCTHKA.
YrieBogopoaHO€e TOIUIMBO, €70 BUIbI U HA3HAUYCHUE.

YcTpaneHue )KECTKOCTH BOJIBI HA TPOMBIIIJIEHHBIX PEANPUITHSX.
docdop, ero cBoiicTBa U AIIOTPOITHBIE U3MEHEHUS.

XuMHUs yTAEBOJOPOIHOTO ChIPhs U MOSI OyayIiasi mpodeccus.
DKOJOTUYECKHUE aCIIEKThl NCIIO0JIB30BAHMS YTIIEBOAOPOIHOIO CHIPBS.
DKOHOMHUYECKHUE aCIEKThl MEKIYHAPOAHOTO COTPYAHUYECTBA MO UCTOJIB30-
BAHUIO YIJIEBOJOPOJAHOTO CBIPHSI.
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIHUILIUHBI
3.1. TpeGoBaHuA K MaTepHAJBLHO-TEXHHYECKOMY O0ecIevYeH o

OcBoeHue nporpaMmbl Y4eOHOU JUCHUIUIMHBI « XUMUS» MPEATIOIaracT HaJuIKe B
npoecCuOHaNBHON 00pa30BaTENbHON OpPraHU3AlMY, PEATU3YIONIEN 00pa30BaTEIbHYIO
nporpaMmy cpeHero oomiero oopasosanus B npenenax ocBoenus [IIICC3 na 6a3ze oc-
HOBHOT'0 00111eT0 00pa30oBaHusl, KaOMHETa XUMUH ¢ JabopaTtopueit u 1abopaHTCKOM KOM-
HATOW, B KOTOPOM HMMEETCS] BO3MOXHOCTh 00€eCIeunTh CBOOOHBIN 10CTyIl B MIHTEpHET
BO BpeMs yueOHOTO 3aHITHS U B IEPUOJ BHEYUEOHO EATEIHHOCTH 00YJarOIINXCS.

[Tomemienue kabuHeTa yaoBiaeTBopseT TpeOboBaHUsAM CaHUTApPHO-IIUIEMUOJIOTH-
yeckux npabui 1 HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUIIOBBIM
000pyZOBaHUEM, YKa3aHHBIM B HACTOSAILIUX TPEOOBAHUSIX, B TOM YHUCJE CIELHAIU3UPO-
BaHHOM yueOHOU MeOenblo U cpecTBaMU OOyUY€HUs, TOCTATOYHBIMU JIJISl BBIIIOJIHEHUS
TpeOOBAHMI K YPOBHIO MOATOTOBKH 00YYaIOIIUXCS.

B xabunete MynpTUMEANITHOE 000PYI0BaHHE, TOCPEACTBOM KOTOPOIO YYaCTHUKH
00pa30BaTeabHOrO IMpoIecca MOTyT IPOCMATPUBATh BU3YaJIbHYIO HH(OPMALIHIO [0 XH-
MUH, CO3JaBaTh MIPE3CHTALMN, BUICOMATEPHUAIIBI U T. T1.

B coctaB yueOHO-METOIMYECKOTO U MaTepUATbHO-TEXHUYECKOTO OCHAIICHUs Ka-
ouHeTa
XUMHH BXOJIAT:

* MHOTO(YHKIIMOHAJIbHBIM KOMIUIEKC MPEnoiaBaTeris;

* HaTypaJibHble 00BEKTHI, MOJIENH, MPUOOPHI U HAOOPHI ISl TOCTAHOBKH

JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO SKCIIEPUMEHTA;

* [IEYATHBIE U SKPAHHO-3BYKOBBIE CPEACTBA OOYUECHMUS;

* CpEJCTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH;

* PCaKTUBHI,

* IEpEYHU OCHOBHOM U JIOMOJIHUTEIbHON YUeOHOU TUTEPATYPHI;

* BCIIOMOTaTEIbHOE 000PYI0BaHUE U UHCTPYKIINH;

* OMOIMOTEeYHBIN (HOH.T.

B Oubnmoreunslil GoHI BXOAAT YUYCOHUKUA U y4€OHO-METOAMYECKHE KOMIUIEKTHI
(YMK),

PEKOMEH/I0BaHHBIE MJIU JOIYIIEHHbIE JJI UCIIOJIb30BAHUS B IIPO(ecCHOHAIBHBIX 00pa-

30BaTEJIbHBIX OPraHU3aUAX, PEATU3YIOLUINX 00pa30BaTENbHYIO IPOrPaMMy CPEAHETO



obmrero oopazoBanus B peaenax oceoeHus [IIICC3 Ha 6a3e ocHOBHOTO 00I11er0 00pa-
30BaHUSI.

bubnnoreunsrit poHA MOKET OBITH TOMOTHEH XMMHUYECKOM SHITUKIONENEH, cripa-
BOYHHUKAMHU, KHUTAMU JIJISl YTCHUS TI0 XUMUH.

B mporecce ocBoeHUs MpOTpaMMbl Y4eOHOU TUCITUTIIIUHBI « XUMUSD CTYICHTHI
UMEIOT BO3MOYKHOCTD JIOCTYTIA K 3JIEKTPOHHBIM yU4eOHBIM MaTepraiaM M0 XUMHH, HMEIO-
IIAMCSI B CBOOOJTHOM JTOCTYTIE B ceT VIHTEepHET (JICKTPOHHBIM KHUTAM, IIPaKTUKyMaM,
TecTaMm H JIp.).

3.2. UndopManmonHoe odecnevyeHne 00y4eHmst
IlepeyeHb peKOMeHyeMbIX Y4eOHbIX U31aHuii, UHTepHeT — pecypcoB, 10M0THH-
TeJIbHOM JIUTEPATYPbI
OCHOBHBIC HCTOYHHUKH:
. I'abpuensn O.C., OctpoymoB W.I'. Xumus, YriydseHnsiii ypoBens, 10 kiace —M:
Hpoda.,2014.
Pesxxum noctyna:lib.kbsu(CD-nuck) https://drive.google.com

. I'abpuensn O.C., JIpicoa I'.I' Xumus, YranyOneHHbI ypoBeHs, 11 kinacc —M:

Hpoda.,2015.

Pexxum noctyna:lib.kbsu(CD-nuck) https://drive.google.com

JlonoJIHUTEIbHbIE HCTOYHUKM

. T'abpuensu O.C., Octpoymon W.I". Xumus st npodeccuii U crienuaibHOCTEH ecTe-
CTBEHHO-HAY4YHOTO MpOo(uiisi: yueOHHK AJisi CTYACHTOB MPOo(hecCHOHATBHBIX 00pa30Ba-
TeJIBHBIX OpraHU3aIlNii, OCBauBaronuXx mpodeccuu u cneruanibuoctu CI10. — M., 2017
. T'abpuensn O.C., JIsicoa I'.I'. Xumus. TecTsl, 3a1a4u U yIIpaKHEHUS: y4eOHOE 1MOCO-
Oue 7151 CTYIEHTOB POo(ecCHOHaNbHBIX 00pa30BaTeNIbHBIX OPraHU3aIui, OCBABaIO-
mux npodeccuu u cneruanbaoctu CI10. — M., 2017

. T'abpuensn O.C. u np. Xumus. [Ipaktukym: yueb. mocodue ajisi CTyJIeHTOB npodeccuo-
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cpen. mpod. obpazoBanus. — M., 2014.
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Epoxun FO. M., Kosanesa U. b. Xumus s ipodeccuii U cCienuaibHOCTeH TEXHUYE-

CKOTO Mpo@uist. DIEKTPOHHBIN y4eOHO-MEeTOANYECKU KoMIuieke. — M., 2014.

10.Craokos C. A., Ocmpoymos U. I'., ['abpuensn O. C., Jlykvanosa H. H. Xumus 1715 Tipo-
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www. lseptember. ru (MmeTonnueckas razera «llepBoe ceHTIOps).
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM JIVIC-
HUITJIMHbI

Pe3yabTarsl 00yyeHus @®opMbI U METObI KOHTPOJISI U OLlEHKH
(ocBOeHHSI YMEHUSs1, YCBOEHH S 3HAHUSA) pe3yJabTaToB 00y4eHHsI

OcBoeHue cojepkanus Y4eOHOU JUCITUTITMHBI
«Xumusi», 00eCTIeunBaeT JOCTHKCHHUE CTYICHTaAMHU
CJICIYIOIINX PE3YJIbTATOB:

* JINYHOCTHBIX: YCTHBIH ompoc B (hopMe KOJIIOKBUYMa,
— YYBCTBO TOPJIOCTH M YBKEHHS K HCTOPHH U 10- | MUCbMEHHBIN onpoc B (hopMe KOHTPOIIb-
CTHKEHUSM OTE€YECTBEHHON XUMHUYECKOU HAYKH; HOM paboThl, UHAUBUIyaJIbHbIC 3a/1aHNUS,
XUMHUYECKH IPaMOTHOE MOBEJCHHUE B TIPOdeccro- TECTOBbIE 3aJaHMsI, JOKJIA/Ibl, YCTHBIE U

HAJILHOMW JICATEIBHOCTU M B OBITY TIPY OOPAIICHUU C | TUCbMEHHBIC COOOIICHHMSI
XUMHUYECKHMH BEIECTBAMH, MaTepHAJIaMU TIPOIIeC-
camu;

— FOTOBHOCTH K MPOJIOJKEHUIO 00Pa30BaHUSI U TIO-
BBIIIICHUS KBTM(UKALIMK B U30paHHOM Mpodeccro-
HABHOU JICATEILHOCTH M 0OBEKTHBHOE OCO3HAHUE
POJIM XMMHUYECKHX KOMITETCHIIUH B 3TOM;

— YMEHHE HCITOJIB30BATh JJOCTHKEHUS COBPEMCH-
HOW XMMHUYECKOH HayKH U XUMUYECKUX TEXHOJIO-
THI JIJIS TIOBBIIICHUST COOCTBEHHOTO HHTEJUICKTY-
QJIBHOTO Pa3BUTHS BEIOPAHHOM PO ECCHOHATLHON
JIESITCIIBHOCTH;

* METaIpeIMETHBIX: YCTHBIN Ompoc B (hopMe KOJUTOKBHYMA,
— WCIIOJIb30BaHUE PA3IMYHBIX BUAOB MO3HABATENlb- | MUCHMEHHBIN OMpocC B (popMe KOHTPOIb-
HOW JISATEIIEHOCTH U OCHOBHBIX UMHTCIUICKTYaTIbHBIX | HOW PaOOTHI, HHINBUyaTbHBIC 3a/IaHUS,
orepauil (MOCTaHOBKH 3a/1a4H, (OPMYIHPOBAHUS | TECTOBBIE 3a/1aHUs, JOKIAAbl, YCTHBIC U
TUTIOTE3, aHAIN3a U CUHTE3a, CPaBHEHUs, 0000111e- | MUChMEHHBIE COOOIICHHS

HUSl, CHCTEMAaTHU3alliH, BBISBICHUS TPUUNHHO-CIIE/I-
CTBEHHBIX CBSI3€H, TIOUCKA aHAIOTOB, ()OPMYIIUPO-
BaHUs BBIBOJIOB) JUIsl PEIIICHUS TOCTABICHHOM 3a-
Ja4d, TPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOnroIeHUsI, HAYYHOTO SKCIIEPUMEHTA) IJIs U3Y-
YSHUS PA3IUIHBIX CTOPOH XUMUYECKHX OOBEKTOB H
MPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXO -
MOCTh CTaJIKUBATHCSI B IpOo(eccuoHambHOM cdepe;
— HCIOJIb30BAHUE PA3TMYHBIX HICTOYHUKOB JIJIS T10-
JTy4eHUS] XUMAYECKOW HH()OPMAIINH, YMEHHUE OIIe-
HUTh €€ JOCTOBEPHOCTH JIJISl TOCTHKEHUS XOPOIITNX
pe3ynbTaToOB B po(ecCHOHaNBbHOM cdepe;
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* IPEIMETHBIX:

— ¢(hopMHPOBAaHHOCTH MIPEJCTABICHUN O MECTE XHU-
MHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa; TO-
HUMaHHUE POJIM XUMUU B (HOPMHUPOBAHUH KPYro30pa
U QYHKIIMOHAJIBLHOU IPaMOTHOCTH YeJIOBeKa sl pe-
HICHUS TPAKTUYECKUX 33]1aY;

— BJIaJICHUE OCHOBOMOJAralOIUMMU XUMUYECKUMHU
MOHSATUSMHU, TEOPUSIMH, 3aKOHAMU U 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE T0JIb30BaHUE XMMHYECKOU Tep-
MHHOJIOTHEH U CUMBOJIHUKOM;

— BJIaJICHHE OCHOBHBIMHU METOJIaMH HAY4YHOTO I10-
3HAHMUSI, UCTIOJIL3YEMBIMU B XUMUH: HAOTIOJACHHEM,
ONMCaHUEM, UBMEPEHUEM, FIKCIIEPUMEHTOM; YMEHUE
00pabarbiBaTh, 00BICHATH PE3yIbTATHI IPOBEICH-
HBIX OIBITOB U JI€JaTh BbIBOJIbI; TOTOBHOCTB U CIIO-
COOHOCTB NMMPUMEHATHh METOIbI IO3HAHUS TIPU pelie-
HUU NIPaKTUYECKUX 3a]1ay;

— c(hopMHPOBAHHOCTH YMEHHUS JaBaTh KOJIMYE-
CTBEHHBIE OLICHKU U TPOU3BOAUTH PACUYETHI 10 XH-
MHUYECKUM (OpMyJIaM B YPaBHCHHSIM;

— BIIAJICHHE MIPaBHJIaMU TEXHUKH 0€30MaCHOCTH
MIPU UCMOJIb30BaHUU XUMHUYECKUX BEIIECTB;

— ¢(hopMHPOBAHHOCTH COOCTBEHHOW MO3UIUH 110
OTHOIICHUIO K XUMUYECKON HH(POPMAIIHIH, ITOTyYa-
€MOU U3 pa3HbIX HICTOYHUKOB.

YCTHBIH orpoc B (hopMe KOJIOKBUYMa,
MMMCEMEHHBIN OTPOC B JOPME KOHTPOIIb-
HOM pabOThl, UHAUBHUIYAJIbHbIEC 33/1aHNUS,
TECTOBBIC 3aJ]aHus, JOKJIA/Ibl, YCTHBIE 1
MUCHbMEHHBIE COOOIIIECHUSI.
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