OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«KABAPJIMHO-BAJIKAPCKHI I'OCYJIAPCTBEHHBIA YHUBEPCUTET
M. X.M. BEPBEKOBA»
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«_» 2020 r.

PABOYAS ITIPOTPAMMA YYEFHOUN JUCIATIIAHBI

II1.02 Xumus

HporpaMMa MNOATOTOBKHU CHICHMAIHUCTOB CPEAHEI0 3B€HA

31.02.02-Akymepckoe aeJ10

EcrecTBeHHOHAYy4YHBbIH IPOPUIIbL

Cpennee npogeccuoHalbHOE 00pa3oBaHue

Kpaindukauus BeINyCKHUKA
Akymiepka \ Akyiep

Ounas popma o0OyueHust

Hanpunk, 2020



Pabouas nporpamMMa yueOHON NTUCHMITIMHBI «XUMUS» pa3paboTaHa Ha OCHOBAHUU MPUMEPHOU
pOrpaMMbl y4eOHOW AMCHUILTUHBI «XUMUSD» IS TPo(ecCHOHANBbHBIX 00pa30BaTeNbHBIX Opra-
HU3aLUH, peKOMeHJ0BaHHON denepanbHbIM TI'OCYIapCTBEHHBIM aBTOHOMHBIM YUPEXKIECHUEM
«DenepanbHBI HHCTUTYT pa3BUTHs oOpazoBaHusy (gaiee - PI'AY «DHPOy») B kauecTBe npu-
MEpHOW TpOrpaMMBbl IJIsi peain3alliil OCHOBHOW MpodeccHoHanbHOM 00pa3oBaTeNbHON IMpO-
rpammbl CITO Ha 6aze ocHOBHOTrO 001Iero oOpa3oBaHus C MOJIYYSHHUEM CPeHEero odmiero oopa-
3oBaHus, IpoTokoa Ne 3 ot 21 utona 2015r., peructpanmonusiii Homep penen3un Ne385 ot 23
utoiig 2015 r. ®I'AY «OUPO».

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

[Tporoxoin Ne OT «___ » 2020 .

[Ipencenarens IIMK Komnaea ©.b.
(moamuck)

Metoguct MK KBI'Y I'ynnoesa A.C.
(moamuce)

CornacoBano

Hayunas 6ubnmorexka KbI'Y, ot- I'y6xoxoBa H.A.

A€ KOMIIJICKTOBAaHUA

(moamuce)



JIueT perucTrpaumyv UM3MEHEHUH.

PexBu3uThHI ara
Ne JIOKYMEHTa | BBEJICHHU
n/ ConeprxaHue n3MEHEHHUS 00 yTBepxie- S
i HUU U3MEHE
W3MEHEHUS HUS
AKTyanusupoBaHa pabouasi mporpamma [TpoToxon 3a-
cemanust Nel
MK © -
1 HI/II/I u X;SI\/I’IEO 29.09
| . 2016
— Ouomnoruue-
CKUX JTUCITU-
TUTHH
I[MOSACHUTEJIbHAA 3AITMCKA
A03.2. n3naraercs B CJICIYIOIICH PEIaKIHH: ... , C
yueToM [IpuMepHOK OCHOBHOM o0OpasoBarenbHON
MpOrpamMMBbl  CPEJIHETO ob1ero o0Opa3oBaHus,
0J100peHHOI pernieHneM ¢eaepaTbHOro yueOoHo-
METOIMYECKOr0 OOBEAMHEHUS IO 00IIIEMY 00pa30BaHUIO
(mpotoxkoi ot 28 utons 2016 r. Ne 2/16-3).
(lanee 1Mo TEKCTY IpOrpaMMbl)
PE3YJIbTATHI OCBOEHIS YUEBHOI TIpoTokon 3a-
JUCHUITJIMHBI ceganus Nel
MK dapma-
2. OcBoeHne copaepkaHusi y4eOHOW TUCIMIUIMHBI ITUU ¥ XUMHKO 28':38

«Xumusy, o0ecreynBaeT JTOCTUKEHUE CTYACHTaMH clie-
JYIOIUX Pe3yNbTaTOB:

NMpECAMCTHBIX!

n3jaracTtcsa B CJlC,Z[y}OLLICﬁ peaaKIru:

e chopMUPOBAaHHOCTH COOCTBEHHOM
XUMHUYECKOH WH(pOpMAIUY, MOTyd4aeMOl M3 pa3HBIX HC-
TOUHMKOB. ...t utttntentatentententetenteneeneaneneenann

(manee 1o TEKCTY IPOrpaMMBI)

PEKOMEHJIYEMAS JINTEPATYPA
Jl1st CTYyIeHTOB:
N3naraercs B ciienyromieil peaakiuu:

110

— OmoJiornye-
CKUX OUCIIH-
IIJIMH




I'a6puensu O.C., OctpoymoB W.I'. Xumus: yueo-
HUK JUISI CTYACHTOB NpPO(ECCHOHATBHBIX 00pa3oBaTEib-
HBIX OpraHU3allii, OCBaWBAIOUIMX MPOQPEcCUu U CIELHU-
anpHocTH CIIO. — M., 2017

lNabpuensa O.C., OctpoymoB WN.I'. Xumms nis
npodeccuii ¥ CHENHATBHOCTEH €CTECTBEHHO-HAYYHOTO
npoduns: yd4eOHUK ISl CTYIEHTOB NMPOQECCHOHATHHBIX
00pa30oBaTeNbHBIX OpPraHHU3AIMi, OCBAMBAIOIINX Mpodec-
CHH U CHEIUATBHOCTH
CIIO. - M., 2017

la6puensu O.C. u ap. Xumus. [IpakTukym: y4aeO.
mocoOue i CTYACHTOB MPOQeCCHOHATBHBIX 00pa3oBa-
TeJbHBIX OpTaHHU3alfii, 0OCBAUBAIOIIUX MPOQeccuu u cre-
muanpHocTu CIIO. —M., 2017

INabpuensu O.C. u np. Xumusi: nocodbue 1isi MoA-

rotoBku K EI'D: yue0.
nocobue g CTYACHTOB NpodeccCHOHaIbHBIX 00pa3oBa-
TEJIbHBIX OPTaHM3alUi, OCBAaUBAIOIINX NPOPECCHH U Crie-
nuansHoctu CIIO. — M., 2017

I'abpuensu O.C., JIpicoBa I'.I'. Xumus. Tectsl, 3a-

Jlauy ¥ yIpakKHEeHus: yueo.
nmocodue Mg CTYAEHTOB NpodeccrHoHambHbIX 00pa3oBa-
TEJIbHBIX OpraHM3aluil, OCBAaUBAIOIIUX IPOQPEecCcuu u cre-
nuansHocTH CIIO. — M., 2017

Epoxun IO.M., KoBanesa N.b. Xumus mis npo-
(eccuit u cienuanbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
HayyHOro mnpo¢uieil: yueOHMK JUisl CTYAEHTOB mpodec-
CHOHAQJIBHBIX 00pa30BaTENbHBIX OpTaHM3allni, OCBaWBa-
folux npogeccun u cneunanbHoctu 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, or 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-®3, or 05.05.2014 No 84-d3, or
27.05.2014 No 135-®3, ot 04.06.2014 No 148-D3, ¢ uzm.,
BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne
145-®3, Bpex. ot 03.07.2016, c u3m. ot 19.12.2016.)

nporpaMMax —Ha ocHoBe [IpumMepHOI 0OCHOBHOI 00pa3o-
BaTEILHON MPOrPaMMbI CPEAHETO 00IIero 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 u3meHeHU# B (e-
JepaJIbHBIA TOCYJIapCTBEHHBIH 00pa30BaTEIbHBIA CTaH-
JapT cpemHero oOIIero o0pa3oBaHUs, YTBEPIKICHHBIMA
nprka3oM MuHHUCTEepCcTBa 00pazoBaHus U Hayku Poccuii-
ckoit @enepaunu ot 17 mas

2012r.N413"

[Ipumepnass ocHOBHasi oOOpa3zoBaTelbHass MNpPOTrpaMMa
cpenHero o0miero oOpazoBaHus, OJOOpPEHHAS] PEIICHUEM
denepanbHOro y4eOHO-METOAMYECKOTO OOBEIUHECHHUS 110
ob6imemy obpazoBanuto (mpotokos ot 28 urons 2016 r. Ne

2/16-3).

CrnankoB u np. Xumus Uis Ipodeccuil U crienu-
QIBHOCTEH TEXHUUYECKOro Mpopuist (3JIEKTPOHHOE MpHU-
noxenue). — M.,2017

(anee 1Mo TEKCTy MPOrpaMMBbl)

1. Ilo yueOHOMY mIIaHy U3MEHEHBI Ha3BaHUS AUCIHUILTHHBI C
OV 012 «Xumusa» nHa I1J] 02 Xumus

2. BHeceHbl U3MEHEHUS B KOJMUYECTBE 4acOB M0 MaK-
CUMaJIbHOW Harpy3ke yueOHON AUCUUIIMHB XUMUSA C
1324.na 208 Xumus c150u.Ha 208.

3.HO,[[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

[lepepaborana nuteparypa

IIpoto-

KOJI 3aceTaHus
OMK
o0mieoOpa3oBa-
TEJBHBIX JTUC-
numind MK
KBI'Y

Ne 1ot
30.08.2019r.

30.08.
2019

IepepaboTtana nuTeparypa

IIpoto-

KOJI 3aceIaHust
MK
o01eo0pa3oBa-

02.09.
2020




TEIIbHBIX JIHC-
muuind MK
KBI'y

Ne 1 ot 2 ceH-
Ts10pst 2020r.
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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCHUTLIMHBI

IJ1.02 XUMUA

1.1.00s1acTh NpUMeHeHUus1 padoueii MPOrpaMMsl
Pabouast mporpamma yueOHON TUCHUTITUHBI «XUMUS» SBISETCA YaCThIO MPOTPaM-
MBI TTOATOTOBKY CIIELIMAIMCTOB CPEAHETO 3Be€HA B cooTBeTcTBUU ¢ PI'OC cnenu-
anbHOCTH CIIO 31.02.02 Axkymepckoe Jeno.
Pabouast mporpamMmma yueOHOIN NUCHUIUIMHBI MOKET OBITh MCIIOJIb30BaHA JAPYTUMHU
npohecCHOHANBFHBIMA 00pa30BaTEIbHBIMU OpPTaHU3AIMSIME, PEATU3YIOMIMMH 00-
pa30BaTeNIbHYI0 IPOrpaMMy CpEAHEro oOuIro oOpa3oBaHMs B Mpeneax OCBOCHUS
[MTTICC3 CIIO nHa 6a3e 0CHOBHOIO 00IIIEro 00pa3oBaHuUsl.

1.2. MecTO y4eOHOH JMCHUILIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIe-
HHMAJIMCTOB CPeIHero 3BeHa.

[IpodunbHas nucuumImHa 001e00pa30BaTEIbHOIO HUKIIA.

1.3. lesn u 3a4a4y JUCHUILIMHBI — TPpeOOBaHUSI K pe3ybTaTaM OCBOEHHA
Y4eOHOM TUCUMIIJIMHBI:

Henn:

- (hopmupoBaHHE y 00YUarOIIMXCS YMEHUS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO
3HAHUSA JJIS1 KOKJIOTO YEJIOBEKa;

- (opmupoBaHHe y 00y4arOUIMXCs IEJIOCTHOIO MPEACTABICHUS O MUPE U POJIHU
XUMUHU B CO3JIaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCHl OKPYKAIOIIEH AEHCTBUTEILHOCTH: MPUPOIHOM,
COLMAIIBHOM, KYJIbTYPHOU, TEXHUUYECKOU CPEbI, — MCMHOJIB3YS JJIsl 3TOr0 XUMHUYE-
CKHE 3HAHUS;

- pa3BHUTHE Y OOYYAIOUIMXCSl YMEHUM pa3nudaTh (PakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTPENICICHHOW CHUCTEMOW IIeHHOCTel, (OopMylIupoBaTh U OOOCHOBBIBaTH COO-
CTBEHHYIO NIO3ULINIO;

- mnpuobpereHrne 00yJYaroIMUMHKCS OMBITA Pa3HOOOPA3HON JEATEILHOCTH, TTO3HA-
HUS
Y CaMOIIO3HAHUS;, KIOUYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE NS
pPa3TUYHBIX BHJIOB JICATEILHOCTH (HABBIKOB PEIIECHUS MPOOJIeM, MPUHATUS Pellie-
HUH, TIOUCKA, aHAJIU3a U 00paboTKu HH(POpMAITUU, KOMMYHUKATHBHBIX HABBIKOB,
HABBIKOB U3MEPEHUH, COTPYIHIUUECTBA, O€30MacCHOr0 OOpalIeHHsI C BELIECTBAMH B
MOBCEIHEBHOM KU3HM).

OcBoeHue coaepKaHus Y4eOHOW NUCHUIUTMHBI «XUMUs», 00€CIEeUnBAET JTOCTHU-
YKEHUE CTYJICHTaMHU CJIEAYIOIIUX PE3yJIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO T'OPJOCTH M YBAXXEHUS K UCTOPUU U JOCTHKEHUSM OTECYECTBEHHOW XH-
MUYECKOM HayKH; XUMHUYECKH IPAMOTHOE IMOBe/IeHHE B NMpodecCuoHaIbHON nes-
TETBHOCTH U B OBITY IIPU OOpaIICHUH C XUMUYECKUMU BEUIECTBAMH, MaTepHaiaMu
IIPOLIECCAMUY;

— TOTOBHOCTH K MPOAOHKEHHUIO 00pa30BaHus U MOBBIIICHUS KBaTU(UKALIUUA B U3-



OpaHHOHM Tpo(ecCHOHaTBHOMN AESITENIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIA XHU-
MUYECKUX KOMIIETCHIIUHN B 3TOM;

— YMEHHE HUCIOIb30BaTh JOCTHXKCHUSI COBPEMEHHOM XUMHUYECKOW HAYKU U XUMHU-
YECKHUX TEXHOJOTUH TSI TIOBBIIIIEHUSI COOCTBEHHOTO HHTEIIEKTYATbHOTO Pa3BUTHS
BbIOpaHHOU TTPO(HECCHOHATEHON A TEbHOCTH;

MeTanpeaMeTHbIX:

— HCMOJIb30BAHUE PA3JIMYHBIX BUJIOB MO3HABATEIBLHOU JEATEIHBHOCTH M OCHOBHBIX
WHTEJUIEKTYaJIbHBIX Olepanuid (MOCTaHOBKMU 3aJlaui, (HOPMYJTUPOBAHUS TUIOTES,
aHaiM3a M CHHTE3a, CPaBHEHUS, 00OOIIEHUs, CUCTEMATU3allu1, BBISIBIICHUS TPHU-
YUHHO-CJICAICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (DOPMYIUPOBAHUS BHIBOJIOB) IS
pEelLICHHs] TOCTABICHHOM 3aJayd, NPHUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmr0/IeHM s, HAYYHOTO SKCIIEPUMEHTA) JIJISl U3YyUYEHUS PAa3IMUHbIX CTOPOH XHUMHU-
YECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh CTaJIKH-
BaTbcs B MpoeccruoHanbHOU chepe;

— HCIOJIb30BAaHUE PA3IMYHBIX HUCTOYHUKOB /IS MOJYYCHUS XUMUYECKOU UHGOP-
Malliy, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTb ISl JOCTHKEHHSI XOPOIIHUX PE3yJIbTa-
TOB B ITPO(EeCCHOHANIbHOM cdepe;

NpeaMeTHbIX:

— c(hopMHUPOBAHHOCTH MPEJICTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAay4dHOU
KapTUHE MUpPa; NOHUMAHUE POJIU XUMUU B (POPMHUPOBAHUU KPYro3opa U GyHKIIHO-
HaJIbHOM IPAMOTHOCTH YEJIOBEKA ISl PEIICHHS IPAKTUYECKUX 3a/1ay;

— BJIaJICHUE OCHOBOIOJIATAIOIIUMUA XUMUYECKUMU TTOHSATUAMH, TEOPUSIMHU, 3aKOHA-
MU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHHE XMMUYECKOW TEPMHUHOJIOTUEN
1 CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMH METOJIAMHU HAYYHOI'O IMO3HAHUS, UCIOIb3YEMBIMH B XH-
MHUH: HAOJIFOJACHUEM, OITMCAHUEM, H3MEPECHHEM, DKCIIEPUMEHTOM; YMeHHe oOpada-
TBIBaTh, OOBACHATH PE3YJIbTAThl MMPOBEICHHBIX OMBITOB U JeiaTh BBIBOJIbI; TOTOB-
HOCTb M CIIOCOOHOCTH MPUMEHSTh METO/Ibl MO3HAHUS MTPU PEIICHUH MPAKTUYECKUX
3ajay;

— c(OpMHUPOBAHHOCTh YMEHHUS J1aBaTh KOJWYECTBEHHBIC OLICHKU U MPOU3BOIAUTH
pacueThbl M0 XUMUYECKUM (hopMyJiaM U YPaBHCHUSIM;

— BJIaJICHUE TTPaBUJIaMH TEXHUKH 0€30MacHOCTH MPU UCIIOIb30BAaHUU XUMHYECKUX
BEILECTB;

— c(hopMupoOBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K XMMHYECKOW WH-
dbopmanuu, moxy4aeMoi U3 pa3HbIX HCTOYHHUKOB.

1.4. KosimuecTBO 4aCOB Ha OCBOCHHE padoyeil MporpaMmMbl y4eOHOM JUCIH-
IJIMHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomerocs 208 yaca, B TOM YHUCIIe:
00s13aTENbHON ayUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 139 yacos;
CaMOCTOSITeNIbHOM paboThl oOyuaromierocss 61 yac.

CaMOCTOATENbHON paboThl 00yYaroUIerocs U KOHCyJIbTaluii -  61/8 vacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUBI Y4eOHOH padoThl

Bux yueOHoi1 padoThl O0bem
4acoB
MakcuMaiibHas yueOHasi Harpyska (Bcero) 208
O06si3aTenpHas ayUTOpHAasi yueOHasi Harpy3ka (BCero) 139
B TOM YHCJIC:
MPAKTUYECKUE 3aHSATHUSI 20
CamocrosiTenbHasi paboTa 00y4aromerocsi U KOHCYJIbTaIuu (BCEro) 61/8

[TpomexxyTouHas arrecraius B popme auddhepeHImpoBaHHOTO 3a4eTa
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HaunmenoBaHmue pa3xejioB 1 TEM

Conep:xanue yueOHOIro MaTepuaJia, MPaKTUYECKHE 3aHATHS, CAMOCTOATEIbHAS
padoTa CTyIeHTOB
2

O0beM ua-
COB

YpoBeHb
OCBOEHHU

3

4

Pasznea 1. Oprannyeckasi Xummusi.

Tema 1.1.1 Ilpeamer opranuye-
ckoil xumum. Teopusi cTpoeHuUs
OPraHUYecKUuX COeIuHeHU

Tema 1.1.2 CTpoeHue aTtoma yrJe-
poaa. BajileHTHbBIE COCTOSIHUSA.

Tema 1.1.3 Knaccupuxauus op-
TaHHYeCKHUX COeTUHEHHUM.

Conep:xanue yueOHOro MaTepuaia

[TonsiTHe 06 OpraHM4YeCcKOM BELIECTBE U OpraHrueckor xumuu. Kparkuii ouepk ucro-
pUU pa3BUTHSI OpraHu4eckoi XuMuu. Butanusm u ero kpyuenue. OcoOOEHHOCTH CTPO-
€HUS OPraHUYeCcKuX coeMHeHuil. KpyroBopot yriepoja B Ipupo/ie.

[Ipennocsuiku co3anus Teopuu cTpoeHUsl. OCHOBHbBIE TOJI0KEHUS TEOPUH CTPOSHUS
A.M.bytnepoBa. XMMHYECKOE CTPOEHUE U CBOMCTBA OpraHnYecKux BewecTs. [1ons-
tue 00 nzomepuu. Crocodbl 0TOOpaKeHUs CTPOEHUS MOJIEKYJIbI ((HOPMYIIbI, MOJEIH).
3nauenue teopun A.M. bytiepoBa 11 pa3BUTHsI OPraHUYECKOW XUMHUM U XUMHUYE-
CKHX IPOTHO30B.

Conep:xanue yueOHOro MaTepuasia

DneKTpoHHOE 00J1aK0 ¥ OpOUTAIIb, - U p-OpOUTAIH. DJIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckre GopMyIibl aTOMa yriiepoja B OCHOBHOM U BO30YX/I€HHOM COCTOSIHUSX.
KoBanenTHast xumMHuyeckast CBs3b U ee Kilaccu(uKalus no cnocody nepeKkpbIBaHUs Op-
ouraneii(c- u n-cBsa3u). [lonarue ruOpunnzanuu. Pa3nuunble TUITBI THOPUAN3ALUHT U
(dhopma aTOMHBIX OpOUTANIel, B3aUMHOE OTTATKUBaHUE THOPUIHBIX OpOUTAICH 1 NX
pacrosoKeHue B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. ['eomerpus
MOJIEKYJT BEIIECTB, 00Opa30BaHHBIX aTOMaMH YTJepoja B Pa3IN4HbIX COCTOSHUSX TU-
Opunu3aum.

Conaep:xanue y4yeOHOIro MaTepuasa

Knaccugukanus opraHMuecKuX BEIIECTB B 3aBUCUMOCTH OT CTPOEHUS YTIIEPOIHOM
uenu. [Tousarue pynxmonansHoi rpynmnsl. Kimaccugukanus opraHuyeckix BEIecTB
10 TUIY (PYHKIMOHAIBLHOMN TPYTIIIHI.

Knaccudukanus peakiuii B opranudeckoid xumun. [ToHsITHE 0 TUITaX ¥ MEXaHU3MaX
peakuii B opranudeckoit xumuu. Cyocrpar u pearent. Knaccudukanus peakiuii mo
M3MEHEHHIO B CTPYKTYpE cyOcTpaTa (IpucoeAMHEHUE, OTIICIICHUE, 3aMeLlICHHE, H30-

2

1,2

1,2

1,2




Tema 1.1.4 OcHOBBI HOMEHKJIATY-
PbI OPraHNYeCKUX coeTMHEHUI.

MepH3aIysl) U TUIy peareHTa (paJuKalibHbIe, HYKIeO(QUIbHBIC, JIEKTPOQIILHBIC).
Peaknuu npucoenunenust (ANe AE), snumunupoBanus (E), 3amenienus (8K, 8Ne 8E),
n3oMepu3anuu. Pa3sHOBUIHOCTH peakIMil KaXX10T0 TUIIA: THIPUPOBAHNE U JIETHIPH-
pOBaHMe€, FAJIOTEHUPOBAHNE U JIETAJIOT€HUPOBAHNE, TUIpaTallis U AeTUApaTalus, Tu-
pOTaJIOT€HUPOBAHUE U JETHIPOTaJOr€HUPOBAHUE, TOJIUMEPU3ALUs U TIOJUKOHIEHCA-
s, neperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil B
OpraHUYeCKON XUMHH.

Conep:xanue yueOHOro MaTepuaJia

TpuBuanbHble Ha3BaHUA. PallOHanbHass HOMEHKIIATypa Kak MpeAlieCTBEHHUIA HO-
menknatypsl IUPAC. Homenknarypa IIPAC: npuniiunel 00pa3oBaHusl Ha3BaHUM,
CTapIIMHCTBO (PYHKIMOHAIBHBIX TPYII, HX 0003HaUeHue B npedukcax u cyddurcax
Ha3BaHWM OPraHMYECKHUX BEIIECTB.

Tunwvl xumuyeckux ceaseil 8 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX pa3pbléa.
Krnaccugukaiys KOBaJeHTHBIX CBS3€H 110 3JIEKTPOOTPULIATEIBHOCTH CBSI3aHHBIX aTo-
MOB, CITIOCOOY MEPEKPHIBAHUS OpOUTAICH, KPaTHOCTH, MeXaHU3MYy oOpa3zoBanus. CBs3b
MIPUPOABI XUMUYECKOU CBSI3U C TUIIOM KPUCTAJUINYECKON PEIIETKH BELIECTBA U €TI0
¢bu3nyeckuMu cBocTBaMU. Pa3pbIB XUMUUECKOM CBSA3M, KaK Ipoliecc, 0OpaTHbIH ee
oOpa3zoBaHuio. [ OMOTUTHYECKHI U TETEPOTUTHUUYECKHII pa3phIBbI CBS3€H, UX COMOCTAB-
JIeHHEe C OOMEHHBIM M JOHOPHO-aKLIENTOPHBIM MEXaHU3MaMH UxX oOpa3oBanus. [1oHs-
THE CBOOOIHOTO pajuKaia, HyKJIeo(UIbHOMN U 3IEeKTPOPMILHON YaCTHIIBI.
Coepemennvie npeoCcmagieHus 0 XumMuueckOmM CmpPOeHUU OP2AHUYECKUX 6EUleCcme.
OcHOBHBIE HanpaBJICHMS pa3BUTHA Teopuu cTtpoeHust A.M. bytieposa. M3omepus op-
TFaHUYECKUX BEIIEeCTB U €€ BUAbL. CTPYKTypHasi H30MepHs: MEXKIaccoBas, yriepoIHO-
r'O CKeJIeTa, MOJIOKEHUs KpaTHOU CBSA3HM U (PyHKUIMOHANBHOU rpynmsl. [IpocTpancTBeH-
Has U30MEpHUs: FeoMeTprUecKas U ontuueckas. [lonsTue acummeTprudeckoro eHTpa.
buonornueckoe 3HaueHNE ONTUYECKON U30MepUU. B3auMHOe BIHMsIHUE aTOMOB B MO-
JIEKyJIax OPraHUYEeCKUX BEUIECTB. DIIEKTPOHHbIE 3(PPEKTHI aTOMOB U aTOMHBIX T'PYIII B
OpraHu4eckux Mosiekynax. MHaykiuoHHsii 3¢ ek, monoKuTenbHbIi U OTpUIATEIb-
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HBIH, ero ocobeHHocTH. Me3zomepHbIit 3pdexT (3 dexT conpsikenus), ero 0COOEHHO-
CTH.

Jlemoncmpayuu. Koniekiuu opraHU4eCcKuX BEIIECTB (B T.4. JICKAPCTBEHHBIX Iperna-
paToB, KpacuTelel ), MaTepraioB (MPUPOAHBIX U CHHTETHUECKUX KaydyKOB, IJIACTMACC
Y BOJIOKOH) U U3JENUN U3 HUX (HUTH, TKaHU, OTJEIIOYHbIE MaTEPHAIIbI).

Mopenu monexyn CH4, C2H4, C2H2, CeHs, CH3OH - mapocrepxHeBbie U
o0BbeMHBIe. MOJIeNn OTTaJIKWBaHUS THOPUIHBIX OpOUTAIIEH C MOMOIIBIO BO3TYIITHBIX
mapoB. BzauMonelicTBrue HaTpuUs € 3TAHOJIOM U OTCYTCTBUE B3aUMOJACUCTBUS C AUITU-
JIOBBIM 3(UPOM.

OnbIThI, MOATBEPKAAIOININE HATNYNE (PYHKIIMOHAIBHBIX TPYII Y COSAMHEHUM pa3iny-
HBIX KJIACCOB.

Ilpakmuueckasa paooma Ne 1

H3roroBienne MoJeaei MOJIEKYJ OPraHMYE€CKUX BEIIECTB.

1,2

Camocmoamenvuan paboma cmyoeHmog

CamocTosiTenbHOE U3YUCHHE TEOPETHIECKOTO MaTepHaa;

CamocrosiTenbHast MOArOTOBKA JOKIAAA.

Templ TOKIa0B:

e KpaTkue cBeieHHs TI0 UCTOPUH BO3SHUKHOBEHUS U Pa3BUTHS OPTaHUYECKOW XUMUHU.

e Kusnb u nesrensHocTh A.M. Bytieposa.

e Burtanusm u ero kpax.

e PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PA3BUTUU MUPOBOI OpraHUYECKOM
XUMUU.

e (CoBpeMeHHBIE MPEICTABIICHUS O TEOPUN XUMUIECKOTO CTPOCHUS.

1.2 IlpenenbHbIe YyIraeBOAOPOAbI.
Tema 1.2.1AnkaHbl, CTPOEHHE,
NoJiy4ueHue.

Copep:kaHue y4eOHOro MaTepuaJa

TI'omonozuueckuii pao ankanos. llonstue o0 yrneBogopogax. Oco6eHHOCTH CTPOSHUS
MpeeabHbIX YIIIEBOAOPOIOB. AJIKaHbI KaK MPEJCTaBUTENHU MPEIeNIbHBIX YTIeBOI0PO-
JI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHA U APYTUX aJiKa-
HOB. ['oMonorudeckuii psa u uzomepus napadguHoB. HopmansHOe 1 pa3BeTBIECHHOE
CTpOeHUE yriiepoaHou nenu. HomeHnkinarypa ajgkaHOB M aJKWIbHBIX 3aMECTUTENEH.

1,2
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Tema 1.2.2 XuMu4yecKkue CBOCTBA
AJIKAHOB

Tema 1.2.3 [IpuMeHeHue u croco-
ObI MOJIy4YeHHsI AJIKAHOB.

Tema 1.2.4 I{ukJoaakaHbl.

du3nyuecKue CBOMCTBA AIKaHOB. AJIKaHbI B IPUPOJIC.

Coaepixanue yueOHOro MaTepuaJa

Peaknuu 8-tuna: ranoreanposanue (padorst H.H. Cemenona), nutpoBanue no Kono-
BaJIOBY. MeXaHU3M peakluy XJIOpUpOBaHuUs alKaHoB. Peakuuu aerujpupoBanusi, ro-
pEeHUs, KaTATUTUYECKOTO OKUCIICHUS alKaHOB. KpeKHHT allkaHOB, pa3InyHbIe BUIBI
KpEKHMHTa, MPUMEHEHHE B MIPOMBIILTIEHHOCTH. [I1ponn3 u KoHBepcHs MeTaHa, u30Me-
pU3als aIKaHOB.

Conep:xanue yueOHOro MaTepuaJia

Ob6nactu npuMeHeHus alKkaHoB. [[pOMBIIIUIEHHBIE CTTOCOOBI MOJIYYEeHUS aTKAHOB: 1O~
JTy4yeHUe U3 MPUPOTHBIX HICTOYHUKOB, KPEKUHT MapaduHOB, MOTYYeHUE CHHTETHY e-
CKoro OeH3MHA, Ta3uUKALUS YIJIsl, THAPUPOBAHUE AIKCHOB. JIabopaTopHBIE CITOCOOBI
MIOJIy4EHUs aIKaHOB: cuHTe3 Broplia, nekapOokcuiinpoBanue, THIPOIN3 Kapouaa
AITIOMUHHUSL.

Conep:xaHue yueOHOro MaTepuasa

["'oMonornyeckuit psJi 1 HOMEHKJIaTypa IUKJIOAJIKaHOB, UX oomas ¢popmyna. [lousarue
0 HaIlpsDKEHUHU 1uKia. M3oMepus MUKI0aIKaHOB: MEXKKJIIACCOBasl, YTIEPOJAHOIO CKele-
Ta, reomerpuueckas. [lonydenue u pusznyeckue CBOWCTBA LIUKIOAIKAHOB. XUMUYe-
CKHE CBOICTBa IUKJIOAIKaHOB. Crienn(puka CBONCTB IUKIOATKAHOB C MaJbIM pa3Me-
poM 1HKIIa. Peakimu npucoeMHEeHus 1 paIuKaibHOTO 3aMEeIICHHUS.
Hemoncmpayuu. Monenu MoJIeKysl METaHa, IPYTruX ajlkaHOB, Pa3IMYHBIX KOH(pOpMa-
Uil nukiorekcana. Pacrsopenue napaduna B OeH3MHE U UCTIApEHNE PACTBOPUTENS U3
cmecu. [InaBnenue napaduHa 1 ero OTHOILIEHHE K BOJIE (PACTBOPUMOCTb, MIIOTHOCTD,
cmauuBaHue). Paznenenue cmecu 6€H3MH-BO/IA C TIOMOILBIO JIETUTEILHOW BOPOHKH.
I'openne Merana, nponaH-0yTaHOBOW cMecH, apauHa B YCIOBUSAX U30BITKA U HETO0-
cTaTKa Kuciopoza. B3pblB cMecu MeTaHa ¢ BO31yXoM U XjiopoM. BoccTanoBneHune ok-
CHUJIOB TSDKEIIbIX MeTaJIIOB napaduHoM. OTHOIIIEHHE IUKJIOTeKcaHa K OpOMHOI BoJE U
pacTBOpy NepMaHraHaTa Kajusl.

1.2

1,2

1.2

Camocmoamenvnan paboma cmyoeHmoes
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CaMocCTOSTEIIBHOS HN3YUCHUC TCOPCTUUCCKOTIO MaTCpualia,
CamMmocToSTeIbHOE pe€mi€HuE 3aaa4

1.3 HenpeneJabHble YyIiieBoa0pPoO-
AbL.
Tema 1.3.1 AJIKeHBI.

Tema 1.3. 2 AllKaJUEeHBI.

Copep:kaHue y4eOHOIr0o MaTepuaa

T'omonocuueckuii pao ankenog. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIe-
KYJIbI STUJICHA U aJKEHOB. ['oMosiorudeckuit psin u obmias ¢popmyna aakeHoB. M3ome-
pus 3TUIICHOBBIX YIVIEBOJIOPOJOB: MEKKIIACCOBASI, YIIIEPOAHOIO CKEJIETa, MOJIO0KEHUS
KpaTHOM cBsi3u, reomerpudeckasi. OCOOEHHOCTH HOMEHKJIATYphl STUJICHOBBIX YIJIeBO-
JIOpOAOB, HA3BaHUSI BaXKHEUIINX paaukanoB. OU3nueckue CBONCTBA aJIKEHOB.
Xumuueckue ceolicmea ankenog. DNEKTPOPUIBHBIN XapaKTep peakiuii, CKIOHHOCTb
K peakuusM MPUCOEIUHEHUs, OKUCIEeHUs, noaumepu3anuu. [IpaBmino MapkoBHUKOBa
U €ro JJIEKTPOHHOE O0OCHOBaHUWE. Peakium rajporeHHMpoBaHUs, THAPOTATIOTEHHUPOBA-
HUs, TUAparauuy, ruapuposanusd. Mexauusm AE-peakuuii. [lonstue o peakuusx mo-
numepusanuu. ['openne ankeHoB. Peakiyy oKuciaeHNs B MATKUX U KECTKUX YCIOBHUSX.
Peakuust Barnepa u ee 3HaueHus Uil OOHapyXeHHsI HEMPEENIbHBIX YIIIEBOAOPO/IOB,
MIOJTyYEHUS TJIMKOJIEH.

Ilpumenenue u cnocoowt nonyuenusa ankenog. Vcnoib30BaHNu€e BBICOKOW peaKIMOH-
HOM CIIOCOOHOCTH aJKEHOB B XUMUYECKOW NMPOMBIIITIEHHOCTH. [IpuMenenue stusiena u
npornuieHa. [IpoMbITIeHHBIE CTIOCOOBI TIONyUeHUsT ajJKeHOB. Peakiiuu neruapupoBa-
HUS U KpeKUHTa ankaHoB. JIabopaTopHbIe CIIOCOOBI MOJIYYEHHUs ATKEHOB.

Conep:xanue yueOHOro MaTepuasia

[TonsTHe U knaccuuUKans JUSHOBBIX YTIEBOJOPOIOB MO B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsized B Moiiekyie. OcoOEHHOCTH 3JEKTPOHHOTO M INPOCTPAHCTBEHHOTO
CTPOEHMS CONPSKEHHBIX 1ueHOB. [IonsaTue o n-3nmekTpoHHoi cucreme. Homenknarypa
JTUEHOBBIX YIIeBOJOpoaA0B. OCOOEHHOCTH XMMHYECKUX CBOWCTB COMNPSIKEHHBIX JHe-
HOB, KaK CJEICTBHE MX AJIEKTPOHHOro crpoeHus. Peakuuu 1,4-npucoenunenus. I[lo-
nuMepu3anus 1ueHoB. CrocoObl MOMydeHHs TUEHOBBIX YriieBoA0po10B: padboTsl C.B.
Jlebenesa, neruipupoBaHue alKaHoB.

OcHo6Hble NOHAMUA XUMUU 6bICOKOMOJIEKYIAAPHBIX COCOUHEHUII HAa TIPUMEpPE TPO-
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JTYKTOB IOJIMMEPU3ALINN aJIKEHOB, AJIKaJINEHOB U UX IaJIOT€HIIPOM3BOAHBIX. MOHOMED,
MIOJINMEP, peaklys MOJIMMEPU3ALNU, CTENEHb NOJUMEPU3ALNM, CTPYKTYPHOE 3BEHO.
Tunel MOTMMEpHBIX LENEH: TUHEHHbIE, pa3BeTBICHHbIE, cluuThle. [IoHaTHe 0 cTepeo-
perynspHeIX nonuMepax. [lonumepsl TepMOIIaCTUUHbBIE U TepMopeakTuBHbIE. [Ipen-
CTaBJICHHE O IUIacTMaccax M lacromepax. [lonMaThiIeH BBICOKOTO M HU3KOIO JaBlie-
Hus, ero corcrea u npuMeHenue. Karamuzaropsl [lurnepa-Hatra. Ilonunponunes,
ero NnpUMeHEeHHe U CBOMCTBa. I'anorenconepxaiiue nojuMepsl: TeioH, NOJTUBUHHII-
xyopua. Kayuyku HaTypanbHbli U cuHTeTHdeckue. Comnonumeps! (0yTaJueHCTUPOIIb-
HBI} KayuyyK). Bynkanu3zamus kaydyka, pe3uHa U 500HMUT.

Hemoncmpayuu. Monenu MOJNEKYd CTPYKTYpPHBIX M IIPOCTPAaHCTBEHHBIX H30MEPOB
ankeHoB U ankagueHoB. Komneknus "Kayuyk u pezuna. JlenonnMepusanus kaydyka.
CrymieHue MIe4YHOro CoKa Kay4yKOHOCOB (MOJ104asi, OJyBaHYHKOB, (PUKYCa).

Ilpakmuueckoe paboma Ne2

KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHUMN.

1,2

Camocmoamenvnan paboma cmyoeHmog

CaMocCTOSTEIIbHOE HN3YUCHUC TCOPCTUUCCKOIO MaTcpuaa,
CaMOCTOSTEIIbHOS PCHICHUC 3a/1a4.

Conep:xaHue yueOHOro MaTepuasa

Tema 1.4. AueTrujieHOBbI€ yIJIEBO-
AOPOABI.

T'omonozuyeckuil psao anrkunos. INEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE alleTH-
JIeHa U JPYTUX ankuHOB. 'omMosjoruueckuil psa u obmas ¢popmyna ankuHoB. HomeH-
KJIaTypa aleTHJIEHOBBIX yIieBOJ0poA0B. M30Mepus MexXKIaccoBasi, yriepoJaHOIO CKe-
JIeTa, MOJIOKEHNS KPaTHOW CBA3H.

Xumuueckue ceoiicmea u npumenenue ankunog. OCOOEHHOCTH PeaKLUUi MPUCOEIU-
HEHUs 10 TPOWHOM yriepoa-yriaepoaHoi ces3u. Peakuus Kydeposa. IIpaBuno Map-
KOBHHMKOBA NPUMEHUTENIBHO K aneTwieHaM. [loaBrukHOCTh aToma Bogopoaa (KUCIOT-
HbIE CBOWCTBa ankWHOB). OkucieHue ankuHoB. Peakmus 3enwHckoro. [IpuMeHnenwne
AlETUJICHOBBIX yrieBoA0poaoB. [lonuBuHmanerar.

Ilonyuenue ankunoe. llonydyenue anerusieHa MUPOIU3OM METaHa M KapOUIHBIM Me-
TOJIOM.

1,2
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Jemoncmpayuu. Mojenu MOJIEKYJIbl alleTUIICHA U APpYruX ankuHOB. [lonyuyenue ane-
THJIEHA U3 KapOuaa KaJblusl, O3HAKOMJICHHE C (PU3UYECKUMHU U XUMUYECKUMHU CBOM-
CTBaMH alleTHJICHA: PaCTBOPHUMOCTH B BOJIE, TOPEHUE, B3aUMOACHUCTBUE C OPOMHOI BO-
JIOW, paCTBOPOM II€pMaHraHara kanus, coiasimu menau (I) u cepedpa.

Ilpakmuueckaa padoma Ne3.

[losiydueHue U CBOWCTBA YIIEBOIOPOAOB.

Camocmoamenvnasa paboma cmyoeHmos

CaMOCTOSTEIIbHOS HN3YUCHUC TCOPCTUUCCKOI0O MaTcpuaa.

Tema 1.5. 1 ApomaTudeckue yr-
JIEBO/IOPO/IbI.

Tema 1.5.2 XumMuuyecKkue CBOi-
CTBa 0€H30J1a U €ero roMoJIOrOB.

Copep:xanue yueOHOIro MaTepuaJia

T'omonozuueckuii pao apenos. beH3on Kak NpencTaBuTeNnb apeHoB. PasButue mnpen-
CTaBJIeHUH O cTpoeHuu Oenszona. CoBpeMEHHbIE MPEJICTaBICHUS 00 SJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHun OeH3zona. OOpa3oBaHHE apOMATHUECKOH I-CUCTEMBI.
I'omonoru 6eH3oma, MX HOMEHKIATypa, obmias popmyrna. HoMmeHnknatypa st Au3ame-
IIEHHBIX MPOU3BOAHBIX OCH307a: opmo-, Mema-, JOPa-pPaclooKeHHEe 3aMeCTUTENEH.
du3nyecKue CBOKMCTBA apEHOB.

Conep:xanue yueOHOro MaTepuasa

Xumuueckue ceoiicmea apenos. llpuMepsl peakmil JIEKTPOPHIBHOTO 3aMelEHUS:
raJioreHupoBaHue, ankuiaupoBanue (karamuszaropsl Opunens-Kpadrcea), HurpoBanue,
cynbupoBanre. Peakiuu rugpupoBaHus U MPUCOSAMHEHHS Xjopa K 0eHzomy. Oco-
OCHHOCTH XMMHYECKUX CBOMCTB rOMOJIOTOB OeH30y1a. B3anMmHOe BiHsHUE aTOMOB Ha
MpuMepe TOMOJIOTOB apeHOB. OpUEHTAINS B PEAKIUSIX dIEKTPOPUILHOTO 3aMEICHUSI.
OpuentanTs [ u Il pona.

Ilpumenenue u noayuenue apenog. I1pupogHbie HICTOUHUKN apOMAaTUUYECKUX YTIIEBO-
JOpOJIOB. ApoMaTu3aliys aTKaHOB U [IHUKJIOATKAHOB. AKUIMpOBaHUE OEH30JIa.
Jemoncmpayuu. 1lapoctepkHeBble U O0BEMHBIE MOJEITH MOJIEKYJT OCH307la U €ro
roMouioroB. Pa3nenenue cmecu OEH301-BO/Ia ¢ TIOMOIIBIO JEUTEIbHON BOpoHKH. Pac-
TBOPSIIOIIAS CIIOCOOHOCTH O€H30i1a (PKCTpPaKIUs OPTraHUYEeCKHMX M HEOPraHUYeCKHX
BelecTB OEH30J0M U3 BOAHOIO PacTBOpa MOJAA, KpacUTelel; pacTBOpeHrue B OeH301e
BEILIECTB, TPYIHOPACTBOPUMBIX B BOJE (Cephl, OEH30MHON KHUCIOTHI). I opeHune OeH3o-
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na. OtHoueHue OeH3o1a K OpOMHOM BOJie, pacTBOpY mMepMmaHraHara kaius. [lomyde-
HUE HUTPOOEH301a.

O3nakomiieHHe ¢ PU3NIECKUMU CBOWCTBAMH apOMaTHYECKHX YIIIEBOJIOPOJIOB C
ucnoisb3oBanueM pactsoputens "CosbBeHT". M3roToBiieHHE M UCIOJIB30BaHUE IIPO-
creiiero npudopa Ut Xxpomarorpadum.

[Tonydenune OeHzona nexapOOKCHIMpPOBaHHEM OeH30WHON KHCHOTHI. [lomyde-
HUE U PacClIOCHUE SMYJIbCcUU OeH307a ¢ Bojoi. OTHOmEeHUs OeH301a K OpOMHOI BoJe
Y pacTBOpY IEpMaHTaHaTa KaJlusl.

Camocmoamenvnan paboma cmyoenmos

CaMocCTOSTEIIbHOC HN3YUCHUC TCOPCTUUCCKOIO MaTcpuaia,
CaMOCTOSTEIIbHOS PCHICHUC 3a/1a4.

1.6 IlpupoaHbIe HCTOYHUKH yTJIe-
BO/J0POJ0B

Tema 1.6.1 Ilpuponnbie HCTOYHH-
KH yIJ1€BOI0POAOB.

Tema 1.6.2 Jkoji0ruveckme ac-
NEeKThI 100bIYH, lepepadoTKu 1
HCI0JIb30BAHUS TOPIOYUX HCKO-

Conep:xaHue yueOHOro MaTepuaJia

He@gmp. HaxoxeHue B npupoje, coctaB U (pusnueckue cBoiicTBa HepTH. ToOMIMBHO-
sHepreruyeckoe 3HayeHue Hegtu. Ilpombinuiennas nepepadborka Hedtu. Pekruduka-
U HeTH, OCHOBHBIE (DPAKLIMU €€ pa3JesieHus], UX HCIoJIb30BaHue. BropuuHas nepe-
paboTka HedTenpoayKkToB. PexTudukanus ma3zyra HpU yMEHBIIEHHOM JaBJICHHH.
Kpexunr neprenpoaykros. Paznuunsle Buasl kpekunra, padorsl B.I'. Illyxosa. U30-
MepH3alusl alKaHOB. AJKUIMPOBAHUE HEMpEeNbHBIX YrieBOIOpOAOoB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO ToIIMBa. OKTaHOBOE YHCIIO.
Ilpupoonwiit u nonymnuwtii negpmanoii 2azvol. CpaBHEHHE COCTaBa MIPUPOJHOIO U I10-
MIYTHOT'O Ta30B, UX NMPAKTUYECKOE UCIOJIb30BAHNUE.

Kamennwiit yzonp. OCHOBHBIE HAIPaBICHUS UCIIOJIB30BAHKUA KaMeHHOTO yris. Kokco-
BaHHWE KAMEHHOIO yIJs, BaXHEWIME MPOAYKTHI ATOrO Ipoliecca: KOKC, KaMEHHO-
yrojibHas CMoJja, HaacMoibHas Boja. CoeauHEHMs, BbIIEISIEMbIE U3 KaMEHHOYTOJIb-
HOM cMOJIBL. [IpoayKThl, oy4aemele U3 HaJACMOJIBHON BOJBL.

DKOJIOTUYECKHE aCTEKThI 100bIUH, nepepaboTKH U MCIOIb30BAHUS TOPIOYUX HCKOMA-
EMBIX.

Hemoncmpayuu. Konnexuus "[IpupoaHsle NCTOUHUKH yriieBoAopooB". CpaBHEHHE
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nmaeMbIX.

MpOLIeCCOB TOpeHusI HeTH U mpupoaHoro raza. OOpa3zoBaHue HEPTSHOW TUICHKH Ha
MOBEPXHOCTH BO/BI. KaTamuTudeckuii kKpekuHT napaduHa (HiId KepOCHHA).

Camocmoamenvnasn paboma 00y4aoujuxcs.

CaMocTosATENbHOE U3YUEHNE TEOPETUUECKOTO MaTepUaa; 3
CaMocTosTeNnbHOE PEIIECHUE 3aa4.
CamocTosiTenbHas MOAr0TOBKA JIOKJIa/1a 0 TEMaTHKE:
e DKOJIOTUYECKUE aCIEKThl UCIIOJIb30BaHUs YIIIEBOJOPOIHOTO ChIPbSI.
e DKOHOMHYECKHE aCHEKThl MEXAYHAPOAHOIO COTPYAHUYECTBA MO HCIIOJIb30BAHUIO
YTJIEBOAOPOAHOTO ChHIPBS.
e lcropus OTKpHITHS U pa3pabOTKU ra3oBbIX U HE(TAHBIX MecTopoxkaeHui B Poc-
cuiickon  Dexpepanum.
e XuMmHs YIIEBOJOPOIHOTO CBHIPbst M MOsl Oynmymas nmpodeccus. YTIeBOAOPOIHOE
TOIUINBO, €TO BUJIbI U HA3HAYCHHUE.
1.7 I'mapoxcunbHbie coennnenusi. | Conep:kanue yueOHOro MaTepuajia 2

Tema 1.7. 1 OqnoaTromHbIe ciMp-
ThI.

Cmpoenue u knaccugpuxkayusa cnupmos. Knaccupukaius CoupToB IO TUIY YIJIEBO-
JIOPOJIHOTO pajivKalla, YUCIy THIPOKCUIBHBIX TPYII U TUILY aTOMa yIiepo/a, CBsI3aH-
HOTO C THAPOKCHUJIBHON TPYIIONH. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUIPOKCWIBHON TIpynmnbl. BinsHue cTpoeHHs COMPTOB HAa UX (U3UUYECKHE CBOMCTBA.
MexMornexynspHas BOJOpPOJHAs CBS3b. ['OMOJOTMYECKUI psf MpeAeTbHBIX OIHO-
aTOMHBIX CIUPTOB. M30Mepusi 1 HOMEHKIIATypa alKaHOoJIOB, MX o0mias ¢popmyna.
Xumuueckue ceoiicmea ankanonoee. PeakinoHHas COCOOHOCTb MPEAETbHBIX OJIHO-
aTOMHBIX cUpTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKHX U HEOP-
TFaHWYECKUX COeAMHEHMH, conepxammx OH-rpynmy: KHMCIOT, OCHOBaHMA, amQoTep-
HBIX COEIMHEHUH (BOJIbI, CIUPTOB). Peakuiny, moATBEpKIAIOLINE KUCIOTHBIE CBOMCTBA
cnupToB. Peakuuy 3aMeleHus ruIpOKCWIbHON IPpymIbl. MexMoieKyigapHas aeruapa-
Talys CIIUPTOB, YCIOBHUS 00pa3oBaHUs MPOCTHIX A(HUpoB. CiioxkHBIE d3PUPHI HEOPTaHH-
YECKUX M OPraHNMYeCKHUX KHUCIIOT, peakuuu 3Tepudukanuu. OKUCIeHUE U OKUCITUTEN b-
HOE JIETUIPUPOBAHKE CIIUPTOB.

Cnocoovl noayuenusa cnupmoe. I'mapoiiu3 rajoreHajJkaHoB. ['Maparamnusi ajakeHOB,
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Tema 1.7.2 MHoroaromnsblie cnmp-
ThI.

Tema 1.7. 3 ®eHobl

yCJIOBHSA €€ MpoBeeHus. BoccTaHOBIEHNE KapOOHMIIBHBIX COSIUHEHHA.

OmoenvHole npedcmasumenu ankanoaoe. MeTaHos, ero NPOMBIIUIEHHOE MOJIyYEHHUE
U TIPUMEHEHUE B MPOMBINUIEHHOCTH. bronornyeckoe neiicteue meranona. Crnenudu-
YecKHue CrocoObl MOydeHUs! 3TUIOBOro crnupra. Ousnonornyeckoe ACWCTBUE 3TAHO-
na.

Conep:xanue yueOHOro MaTepuasia

W3omepust 1 HOMEHKJIATypa IpeAcTaBUTeNeil ByX- M TpexaTOMHBIX cnuproB. Oco-
OEHHOCTU XMMUYECKUX CBOWCTB MHOI'OATOMHBIX CIIMPTOB, UX Kau€CTBEHHOE OOHapy-
xeHue. OTaenbHble NPEACTaBUTENN: STHICHITIMKOIb, TIUIEPUH, CIIOCOObI UX HOTyYe-
HUS, IPAKTUYECKOE IIPUMEHEHUE.

Conep:xanue yueOHOro MaTepuasia

DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (heHona. B3aumHOe BiMsHUE apoMaTH-
YEeCKOT0 KOJIbI[A U THPOKCHIIEHON TPYIITIHL.

XUMHUECKHE CBOWCTBA (peHONa KaK (PYHKIHUS €ro XUMHYECKOTO CTPOCHUSI.

BpomupoBanue eHona (kauecTBeHHasl peaklysi), HUITpoBaHHE (MMKPUHOBasE KUCJIOTA,
ee CBOMCTBa M nmpuMeHeHue). O0pazoBaHHe OKPALIEHHBIX KOMIUIEKCOB C MOHOM Pe .
[Ipumenenue ¢penona. Iloayyenue GpeHona B NpOMBINIIEHHOCTH.
Hemoncmpayuu. Moaenn MOJNeKyl cuupToB U (eHonoB. PacTBopuMOCTh B BOjE aj-
KaHOJIOB, STUJICHIJIMKOJIS, TIUIepuHa, (peHoma. CpaBHEHHE CKOPOCTH B3aUMOACHCTBUS
HaTpHUsl C STAHOJIOM, MPOMAHOJIOM-2, 2-METHINPONaHoNIoM-2, riuuepuHoM. [lomyde-
Hue OpoMdITaHa U3 3TaHosa. BeitecHeHue (eHomna u3 (eHosITa HaTpUsl YroJbHON KHC-
notoi. Peakus ¢enona ¢ popmanbaerunom. Kauecrsennole peakuuu Ha ¢eHoi. 3a-
BHCUMOCTH PAacTBOPHUMOCTH (peHOJIa B BOJIE OT TeMIlepaTypsl. B3anmoelicTBue GpeHo-
Jla C pacTBOpOM Ieno4n. Pacrmo3HaBanne pacTBOpoB (eHONsITa HATPUsI W KapOoHATa
HaTpus (6apOOTaX BBIIBIXAaEMOTO BO3yXa WM JICUCTBUE CUIIBHOW KUCIOTHI). Pacmo-
3HaBaHUE BOAHBIX PACTBOPOB (P)E€HOJA U TIHMIEPHHA.

1,2

1,2

Ilpaxkmuueckasn paboma Nod

CBolicTBa MHOTOATOMHBIX CIIUPTOB.

Camocmoamensnasn paboma odyuaouwuxcs.
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CaMocCTOSITENbHOE U3YyUEHUE TEOPETHUECKOI0 MaTepHaa;

CamocTosITeNnbHOE PelIeHHE 3a1a4.

CamocrosiTenbHas OJroToBKa pedepara 1o TeMaTHKe:

e Meranon: xeMopuaus 1 XeMopoOus.

e DTaHOI: BelIMYaiiliee 01aro U CTpaIIHoe 3J10.

e AJKOTOJH3M U €ro MpO(UITaAKTHKA.

e MHoroaToMHbIE CIIUPTHI U MOs OyAyIias npodeccuoHaIbHast JesITeIbHOCTD

1.8 Anbaeruabl 1 KETOHbI

Tema 1.8.1Aabpaeruanl.

Tema 1.8.2 KeToHbl.

Tema 1.8.3 IIlpumenenne u nmoay-
YyeHHe KapOOHMJIBHBIX COeUHe-
Huid. O0o0IeHne 3HAHUIA.

Coaep:xaHue y4eOHOro MaTepuaJia

T'omonozuueckue paovt anvoezudos u kemonos. Ilonstie o KapOOHUILHBIX COEINHE-
HUSAX. DJIEKTPOHHOE CTpOeHHE KapOOHWJIbHOW rpynmnbl. M3oMepuss 1 HOMEHKIATypa
aNbJIeru1I0B U KeTOHOB. Du3nyeckue cBONCTBA KAPOOHUIBHBIX COSTUHEHHI.
Conep:xanue yueOHOro MaTepuaJia

Xumuueckue ceoiicmea anpb0ecuoos u Kemonos. PeakiimonHas crmocoOHOCTh KapOo-
HWJIBHBIX COCIMHEHUH. Peakiuyu OKWCIIEHUs! abJeTHI0B, KaYeCTBEHHBIE PEAKIIUU Ha
anbJIerHIHyI0 rpynny. Peakuyy noaukoHaeHcanuu: odpazoBanue GpeHosopopmabe-
THJTHBIX CMOJI.

Conep:xaHue yueOHOro MaTepuasa

[TpuMeHeHrEe aJIbJIETHIOB U KETOHOB B OBITY W MPOMBINUICHHOCTH. AJIBJICTHIBI U Ke-
TOHBI B Tipupoae (ddupHbIe Macia, hepoMonsl). [Tomyuenne kKapOOHUIBHBIX COEIUHE-
HUW OKUCJICHHEM CIUPTOB, THIpaTaliell alKuHOB, OKUCICHHEM YTIeBOAopoaoB. OT-
JIeNbHBIE TPEICTAaBUTENH ajlbJIEIHI0B U KETOHOB, crienruduyeckue crnocoObl UX Moiy-
YEeHHs U CBOMCTBA.
Hemoncmpayuu. 11lapocTep>kxHeBble 1 00bEMHBIE MOJIETHN MOJIEKYJT allbJETHI0B U Ke-
TOHOB. [loydyeHue ykCycHOro anbJieruja OKMCICHHE dTaHoJIa XpOMOBOM cMechio. Ka-
YECTBCHHBIE PEAKIIMH Ha AJTbJICTHIHYIO TPYIITY.

1,2

1,2

1,2

Camocmoamenvuas padoma o0y4arOuuxcs.

CaMocTosTENbHOE NU3YUYEHNE TEOPETUUECKOTO MaTepUaa;

CaMocTosiTenbHOEe pelIeHUE 3a1a4

CamocrodTenbHas NOArOTOBKa pedepara 1o TeMaTHKE:

e @opmaibaeru] Kak OCHOBA MOJYYEHHs BELISCTB M MAaTEPUANIOB JJIsi MOeH mpodec-
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CHOHAJILHOM JEATEIHLHOCTH.

1.9 KapGonoBble KHCJIOTBI M HX
IPOU3BO/IHbIE

Tema 1.9. 1 Kap6oHoBble KucJ10-

ThI.
Py0exxublii KOHTpOIb Nel

Tema 1.9.2 CBoiicTBa kap0OOHO-
BBIX KHCJIOT.

Tema 1.9.3 Cii0:kHbI€ 3QHPHI.

Tema 1.9.4 Kupsi.

Copep:kaHue y4eOHOIr0 MaTepuaa

T'omonozuueckuii pso npedenbHblX 00HOOCHOBHBIX KAPOOHOBHIX KUCTIOM.

[Tonatue o kKapOOHOBBIX KUCIOTAX M MX KiIacCU(pUKAIM. DIESKTPOHHOE W MPOCTpPaH-
CTBEHHOE CTpOEHHUE KapOOKCUIBHOW rpynmnbl. ['oMonoruyeckuit psia npeaeabHbIX Ol-
HOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa U H30Mepusi. MexMoIeKysp-
HbIE BOJIOPOJIHBIE CBSI3U KapOOKCUIIBHBIX TPYIII, UX BIUSHUE HA (PU3MUECKUE CBOICTBA
KapOOHOBBIX KUCIIOT.

Conep:xanue yueOHOro MaTepuaJia

Peakuuu, murocTpupyrone KUCIOTHbIE CBOMCTBA U UX CPaBHEHUE CO CBOMCTBaMU
HeopraHudeckux kucinor. ObpazoBanne QyHKIMOHAIBHBIX MPOU3BOAHBIX KaPOOHOBBIX
KUCIOT. Peakiuu srepuduranuu. AHTHAPUIBI KAPOOHOBBIX KUCIIOT, UX MOJyYeHUEe U
MIPUMEHEHUE.

Cnocoo6wt nonyuenusa Kapoonogvix kuciom. Omoenvnsle npeocmagumenu u ux 3Ha-
yenue. OOUME CMOCOOBI TOJYYCHHUS: OKHCIICHHE AaJIKaHOB, AQJIKEHOB, MEPBUYHBIX
CIUPTOB, ajJbAETUAOB. BaxkHelne npencraBuTenn KapOOHOBBIX KHCIOT, UX OHOJIO-
rUYecKas poJib, criennduyeckue crnocoObl MONTy4YeHUs, CBOWCTBA U IPUMEHEHHE Mypa-
BbUHOW, YKCYCHOW, MaJIbBMUTUHOBOM M CTCApUHOBOMW; aKpUJIOBOW U METaKPUIOBOW;
OJICMHOBOM, JIMHOJICBOI U JIMHOJICHOBOII; IIIaBEJIEBOI; OCH30MHOM KHUCIIOT.

Conep:xanue yueOHOro MaTepuasia

CtpoeHre U HOMEHKJIATypa CIOKHBIX 3(PHpPOB, MEKKIIacCcOBasi U30MepUsl ¢ KapOoHO-
BbIMH KHcioTaMU. CriocoObl MOJydyeHHUs! CIOXKHBIX 3¢upoB. OOpaTUMOCTh PeaKIUU
srepuduKai ¥ (GakTophl, BIMSAIOMIME HA CMelieHue paBHoBecus. OOpazoBaHHE
CIOXHBIX TonudpupoB. [lonusTunenrepedranar. JlaBcan kak nmpeacraBUTeNb CHHTE-
TUYECKUX BOJIOKOH. XMMHUYECKUE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(UPOB.

XKupsl kak crnoxknble 3¢upsl runepuHa. KapOGoHOBbIE KUCIOTHI, BXOJSIINE B COCTaB
KHUPOB. 3aBUCUMOCTh KOHCHUCTEHLIUH >KUPOB OT UX COCTaBa. XMMHYECKHE CBOWCTBA

1,2

1,2

1,2

1,2
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YKUPOB: THJPOJIU3, OMBUICHHE, TUJIpUpOoBaHue. buosoruueckas poiib *KUPOB, UX HC-
M0JIb30BaHUE B OBITY U MIPOMBILIICHHOCTH.

Conu kapoonosvix xuciom. Mpina. CriocoObl MOTYYSHHs COJICH: B3aUMOJICHCTBUE
KapOOHOBBIX KHCJIOT C METaUlaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHUSMH, COJISIMHU;
IIEJIOYHOM THUIPOIH3 CIOKHBIX 3(UPOB. XUMUYECKHE CBONCTBA COJeil KapOOHOBBIX
KHCIIOT: TUJPOJIN3, PEaKIUd HOHHOTO 0OMeHa. Mbu1a, CYIIHOCTh MOIOIIETO JCHCTBHSL.
OTtHomeHre MbLIA K JXKeCcTKON Boje. CuHTeTHueckue mororue cpeacrsa - CMC (ne-
TEPreHThl), UX MPEUMYIECTBA U HEJOCTATKH.

Jlemoncmpayuu. 3HakOMCTBO ¢ (PU3MYECKUMH CBOMCTBAMH Ba)KHEHIIMX KapOOHOBBIX
KHCIOT. Bo3ronka 0eH30iHoM KuciaoTel. OTHOIIEHHE Pa3TUYHbIX KapOOHOBBIX KHUCIOT
K Bojie. CpaBHeHue pH BOJIHBIX pacTBOPOB YKCYCHOW U COJISTHOM KUCJIOTHI OJJMHAKOBOU
MossipHOCTU. [lonmydeHue mpusITHO MaxXHYIIETO CI0XHOrO 3¢upa. OTHOIICHUE CIH-
BOYHOT0, TMOJCOIHEYHOT0, MAallTMHHOTO Macesl U MaprapuHa K OpOMHOW BOJE U pac-
TBOPY MepMaHTaHaTa Kajusl.

Camocmosamenshnasn paboma 00y4aouuxcs. 3
CamocTosiTeTbHOE U3YUCHHE TEOPETHIECKOTO MaTepHaa;
CamocrosiTenbHOE pelIeHne 3a/1a4y
CaMocTogTelIbHas NOATOTOBKA JOKJIAIa 0 TEMaTHKE:
e MypaBbHrHas KUCIOTA B MPUPOJIC, HAYKE U TPOU3BOICTRBE.
e Hcropus ykcyca.
e (CrnoxHnble 2QUPHI U UX 3HAYEHUE B IPUPOJIE, OBITY U MTPOU3BOJICTRE.
e Kupsl Kak TPOIYKT MUTAHUS U XUMUIECKOE CHIPBE.
e 3aMeHa KUPOB B TEXHUKE HETIUIIEBBHIM CHIPbEM.
e HexBaTka MpoJOBOJILCTBUS Kak rio0anbHas MpoOjeMa YeloBeUecCTBa U IMYTH €€
perieHusl.
e Mpuia: mpomuioe, HacTosIIee, OyayIee.
e (CpencrBa rUTMEHBI HA OCHOBE KUCIOPOICOAEPKAIIUX OPTaHUYECKUX COCTMHEHUM.
e (Cunrernueckue mormue cpeactsa (CMC): 1oCTOMHCTBA U HEJOCTATKH.
1.10 YraeBoasbl Copep:kaHue y4eOHOI0 MaTepuasa 1.2
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Tema 1.10.1 Monocaxapuasbl.

Tema 1.10.2 Iucaxapuasbl.

Tema 1.10.3 Ioamcaxapuasbl.

Ilonamue 06 yenesodax. Knaccudukamus yriaeBonoB. MoHO-, - U TOJIKCA-
Xapupl, IPEICTABUTENN KaXJI0M TPYIIIbl YIJEeBOAOB. buosornyeckas poib yrieBo-
JI0B, MX 3HAUYEHUE B KU3HH YEJIOBEKA U OOILECTB.

Momnocaxapuovi. CTpoeHHE U ONTHYECKas H30MEpHsi MOHocaxapuaoB. Mx
KJaccupuKalus 1Mo Yucily aTOMOB yIiiepoja U Npupojie KapOoHUIbHOU rpynmnbl. Dop-
Mynbel Oumiepa u Xeyopca s U300paKEHUST MOJIEKYJ MOHocaxapuioB. OTHeceHHe
MOHOCaxapuZoB K U b-psany. Baxueiimue npeacraButenn MoHo3. ['moko3a, cTpoe-
HUE ee MOJIEKYJbI U (hu3nueckue cBoicTBa. Tayromepus. XuMU4eckue CBOMCTBA IITIO-
KO3bI: peaKkIuu Mo anpAeruaHou rpymme ("'cepeOdpsHoro 3epkana', OKUCICHUE a30THOM
KHCIIOTOH, TUApUpOBaHue). Peakiuy riroko3bl Kak MHOTOATOMHOTO CIIUPTa: B3aUMO-
JeNCTBUE TIIIOKO3bI ¢ ruapokcuaoM menu (I1) mpu komHaTHON TeMIiepaType U Harpe-
BaHuU. Pa3nuuHble TUIBI OpOXKeHHUs (CIIUPTOBOE, MOJIOYHOKHCIIOE). ['IoKo3a B mpu-
poze. buonornueckast pojib ¥ IpUMEHEHUE TI0K03bl. DpyKTO3a KaKk U30MEp TIIHOKO3bI.
CpaBHeHHE CTPOEHHUS MOJIEKYJbl U XHMHUYECKUX CBOMCTB TJIIOKO3bI U (PYKTO3BI.
®pyKTO3a B IPUPOJIE U €€ OHOJIOrHYecKast poib.

[Tento3sl. Pubo3a u nezokcupubo3a Kak MpeacTaBUTENN aibaoneHTo3. Ctpoe-
HUE MOJIEKYIL.

Conep:xanue yueOHOro MaTepuasia

Crpoenne paucaxapunoB. Croco0 couieHeHHs IUKIOB. BoccraHaBnuBaromue u
HEBOCCTAHABIIMBAIOIIUE CBOMCTBA JIMCAaXapHJ0B KaK CIEJACTBUE COUICHEHUsS IUKJIA.
CrpoeHne U XMMHUYECKHE CBOWCTBA caxapo3bl. TeXHOIOIMYECKHE OCHOBBI ITPOU3BOJI-
cTBa caxapo3bl. JIakTo3a 1 MajabTO3a, KaK H30MEPHI Caxapo3bl.

Conaep:xanue y4yeOHOIro MaTepuasa

Obmee crpoenue nonucaxapuoB. CTpoeHHE MOJEKYJbl Kpaxmaia, aMuio3a U aMu-
nonekThH. PU3ndeckre CBOMCTBA KpaxMmalla, €ro HaXOXJACHHUEe B MPUPOJIe U OMOJIOTH-
yeckast poiib. ['mukoreH. XuMuueckue cBorMcTBa Kpaxmaina. CTpoeHHue 3J1€MEHTapHOTO
3BEHa LEJUTI0N03bl. BiusHIe cTpoeHus MoJIMMepHOM 1enu Ha Gu3nYecKue U XuMude-
CKH€ CBOWCTBA IEJUTION03bL. [ HAPOIN3 HEITI003bl, 00pa30BaHUE CIOKHBIX A(UPOB C

1,2

1,2
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HCOPraHNM4YCCKUMU U OPraHUYCCKHUMHU KHCJIOTaAMMU. ITonsarne 06 HCKYCCTBCHHBIX BO-
JIOKHAX: aleTaTHBIN MIeNK, BUCKO3a. HaxoxaeHune B mpupoje U OHONOrHyecKas poib
Les10103bl. CpaBHEHUE CBOWCTB Kpaxmaila U LIEJUIF0JIO3bI.

Jemoncmpayuu. O6pa3isl yriieBogoB u u3nenuid u3 Hux. [lomydeHne caxapara Kalb-
LM U BBIJCNIEHUE caXxapo3bl U3 pacTBOpa caxapara Kaiublus. BzanmozeiicTBre riroko-
3bl ¢ (PYKCMHCEPHUCTON KUCIOTOW. OTHOIIEHHE PAacTBOPOB Caxapo3bl U MalbTO3bI K
Cu(OH), npu narpeBanuu. O3HakOMJICHHE ¢ (PU3NYECKMMH CBOMCTBAMU Kpaxmalya U
uemnono3sl. HaOyxanue 1emnono3sl U kpaxmana B Boje. [lomyuenue TpuHHUTpaTa
1eTon03el. Komnekiys BoJIOKOH.

Camocmoamenvnan paboma odyuarowuxcs.

CaMocTOSTeIIbHOS HN3YUCHUC TCOPCTUUCCKOTO MAaTCpUaia;
CaMOCTOATEIIbHOE PEIICHUC 3aJa4

1.11 AMHUHDBI, AMHHOKHCJIOTHI,
0eJIKU

Tema 1.11.1 AMUHBI

Tema 1.11.2 AMHHOKHCJIOTBI.

Conep:xanue yueOHOro MaTepuaJia

Knaccugpurkayusa u uzomepusa amunos. llousarue o6 amunax. [lepuunblie, BTOpUUHBIE
Y TpeTU4HbIe aMuHbl. Kitaccudukaiiyss aMiHOB 10 TUITY YTII€BOJOPOIHOTO paiuKaia u
YHCITy aMHUHOTPYIN B MoJieKyJe. ['oMoiorudeckue psasl MpeAenbHbIX aaudaTHIecKuX
Y apOMATHYECKUX AMHHOB, U30MEPHUsI U HOMEHKJIATYpA.

Xumuueckue ceoiicmea amunog. AMIUHBI KaKk OPraHMYECKUE OCHOBAHMS, UX CpaBHE-
HHUE C aMMHAaKOM M JPYTUMU HEOPraHWYECKUMH OCHOBaHUsMU. CpaBHEHHE XUMUYE-
CKHUX CBOWCTB anmu(paTHYEeCKHMX M apoMaThdeckux amuHOB. OOpazoBaHHE aMHIIOB.
AHunuHoBbIe Kpacutenu. [loHaTre o cuHTeTHYeCKUX BoJoOKHAaxX. [lonumamuasl v monu-
aMUJHBIE CHHTETHYECKUE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. llonyaenne amuHoB. Pa6oter H.H. 3ununa.
Conep:xaHnue y4eOHOro MaTepuasia

[TonsTe 00 aMMHOKHCTIOTAX, UX KiIaccu@ukanus u crpoerue. Onruyeckas U3o0Mepus
a-aMuHOKHCIO0T. HoMeHknatypa aMMHOKHUCITOT. /IBOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCIIOT U €€ NMpuuuHbl. bunomnspHeie noHbl. Peakiuu KoHAEHCAlUU.
[Mentuanast cBsa3b. CHHTETHYECKUE BOJOKHA: KampoH, 3HaHT. Kmaccudukamms Bomo-

1,2

1,2
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Tema 1.11.3 Beakn.

KoH. [lomyyeHre aMMHOKHUCIIOT, UX IPUMEHEHUE U OroIornyeckast (pyHKIus
Coaepixanue yueOHOro MaTepuaJa

benku kax npuponHsie nonumMepsl. IlepBuuHas, BropuyHas, TpETUUHAs U YETBEPTUY-
Hasi CTPYKTYpbI OenkoB. OUOPWILISPHBIE U TIOOYISIpHBIE OelKku. XUMHUYECKUE CBOM-
cTBa OEJKOB: FOpEHUE, JeHATypalus, TUIPOIN3, KaueCTBEHHBIE (IIBETHBIC) PEAKIUU.
buonoruueckue Qpynkuuu OenkoB, UX 3HaueHHE. benku kak kommoHeHT nuimu. [Ipo-
61eMa OETTKOBOTO rOJIOIAHUS U TIYTH €€ PEIICHHUS.

Jemoncmpayuu. Ouznyeckre CBONCTBA METUJIIAMHHA: arperaTrHoe COCTOSIHUE, IIBET,
3amax, OTHOIICHHE K Bojie. ['openne Metuinamuna. B3aumonelicTBrue aHuianHa U METH-
JamMuHa ¢ BOoJoM M kuciaoramu. OKpaliuBaHuE TKaHEW aHWIMHOBBIMH KPACUTEIISIMHU.
OOHapyxeHne (QpyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHHOKUCIOT. Helirpanuzanus
LIEJI0YM aMHUHOKMCIIOTON. HenTpanusanus KUCIOTel aMUHOKUCIOTON. PacTBopeHune n
OCaXJECHHE OCJIKOB.

1,2

Ilpakmuueckoe paboma Ne5

W3yuenue cBOiCTB 6EIKOB.

Camocmoamenvnasa paboma 00yuaouuxcs.

CamocTosTenbHOE H3YYeHNE TEOPETHUECKOTO MaTepHaa;
CamocrosTenbHOE pelieHne 3a1a4

CamocrosTenbHas TOArOTOBKA MPE3EHTAINH TI0 TIPEIIaracMoi TeMaTHKeE
AMMMaK 1 aMUHBI — OECKHCIIOPOIHBIE OCHOBAHHS.

AHWINHOBBIE KPACUTEIH: UCTOPHSI, IPOU3BOJICTBO, IIEPCIIEKTHBA.
AMUHOKHUCIOTHI — aM(OTEPHBIE OPTAHUYECKUE COSTMHECHHMS.
AMUHOKHUCIOTBI — «KUPITUYUKI OETKOBBIX MOJIEKYIL.
CuHTeTn4eckue BOJIOKHA HA aMUHOKHCIIOTHON OCHOBE.

«OKu3Hb 3T0 c110cob CyIIecTBOBaHUS OETKOBBIX TEI...»

CTpyKTypBl O€JKa U ero 1eCTpyKTYpHUPOBaHHE.

Bbuonornueckue pyHKINN OEIKOB.

benkoBast o0cCHOBa IMMYHHTETA.

CIIN/I u ero nmpoduIakTUKa.

Jlebunut Oenka B MUAIMIEBBIX TPOIYKTAX M €ro MPeoJ0JeHHE B paMKax TJI00IbHON
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IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

1.12. A3oTcoaep:kaiiue rerepo- Coaep:kanue yueGHOro MaTepuaa 1,2
MUKJIHYECKHE COeMHEHMSI. Hykneunogwvie kuciomol. HyknenHOBbIE KUCIOTHI KaKk NpUpPOAHbIE moaumepsl. Hyk-
Tema 1.12.1 HykJyienHOBbI€ KHC- JIEOTU b, X cTpoenue, npumepsl. ATO nu AJI®, ux B3auMonpeBpaiieHue 1 poJib 3TO-
JIOTHI. ro nporecca B npupoe. [lousarue JJTHK u PHK. Crpoenune IHK, ee nepBuunas u BTO-
puuHas ctpykrypa. Padoter @. Kpuka u [[. Yorcona. KommieMeHTapHOCTh a30THUCTHIX
ocnoBanuii. Permkanms JTHK. Oco6ennoctu ctpoennss PHK. Tuner PHK u ux 6uno-
norudeckue GyHKuu. [ToHsTHE O TpOoMYHOM KoJe (KomoHe). bruocunTe3 Oenka B Ku-
BOM KJIETKE.
Tema 1.12.2 JlekapcrBa u npena- | Coaepaxanune y4eOHOro MarepuaJia
paThbl, U3rOTOBJICHHbIC METOAAMHU | ['eHHAs MH)KEHEPUs M OMOTEXHOJIOTUS. TpaHCreHHble (OPMBI PACTEHUH U AKUBOTHBIX. 1,2
TeHHOH HHKEHePUU M GUOTeXHO- | /1oy o1 cmpayuu. Mopenn MOJIeKy!l BakHeMINX reTepoluKIos. Koutekuus rerepo-
J1oru. LUKJIMYECKUX COequHEHUU. [leficTBUe pacTBOpa mupHAMHA Ha MHAMKATOop. B3aumo-
JENCTBUE MUPHUAMHA C coystHOM kucioTo. Monens monekynsl JJHK, nemoncTpanms
MIPUHIIMIIA KOMIIJIEMEHTAPHOCTH a30THCTBIX OCHOBaHM. OOpa3ibl MPOIYKTOB IMHUTa-
HUS U3 TPAHCTEHHBIX (POpPM pacTeHWi W KUBOTHBIX. JlekapcTBa W mpemaparthl, U3ro-
TOBJICHHBIE METOJIJaMU T€HHOW MH)KEHEPUU U OMOTEXHOJIOTHH.
Camocmoamenvnasn paboma cmyoenmos. 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOT0 MaTepHaa;
CamocrosiTenpHOE pelIeHue 3a/1a4.
1.13. BHOJIOrHYeCKH AKTHBHBIE Conepxanue y4e0OHOro MaTepuajia 1,2

COeIMHECHUA
Tema 1.13.1 Buramunbi. ®epmeHn-
ThI.

Depmenmot. Tlonarue o pepMeHTax Kak 0 OMOJIOTMYECKUX KaTaau3aTopax OeTKOoBOM
npupobl. OCOOEHHOCTH CTPOEHHS M CBOWCTB B CPAaBHEHHM C HEOPraHMYECKUMHM KaTa-
mu3atopamu. Knaccudukanus depmentoB. OCOOEHHOCTH CTPOEHHUS M CBOMCTB (ep-
MEHTOB: CEJIEKTUBHOCTh M 3(P(PEeKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH (DEPMEHTOB OT
temneparypsl ¥ pH cpensl. 3HaueHue GpepMeHTOB B OMOJIOTHM U MPUMEHEHUE B MPO-
MBILIUICHHOCTH.

Bumamunuwi. Tlonstue o Butamunax. Mx knaccudukanus u o6oznauenue. Hopma mo-
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Tema 1.13.2 I'opmoHBI.

Tema 1.13.3 JlekapcTBa.

TpebsieHus: BUTaMuHOB. BomopacTBopumelie (Ha mpumepe ButamMuHoB C, rpymnmnsl B u
P) u xupopactBoprmMsble (Ha npumepe BUTaMuHOB A, O u E). ABUTaMHUHO3bI, TUIIEPBU-
TAaMHHO3bI U TUTIOBUTAMHHO3bI, UX TPOPUIAKTHKA.

Coaepixanue yueOHOro MaTepuaa

TI'opmonwt. 1lonsTHE O rOPMOHAX Kak OMOJOrMYECKH aKTUBHBIX BEIECTBAX, BHIMIOJIHS-
IOLINX SHJIOKPUHHYIO PETYJIALMIO )KU3HEIESITeNbHOCTH opraHn3MoB. Kiaccudukanus
TOPMOHOB: CTEpPOU[bI, MPOU3BOJHBIE AMUHOKMCIOT, IMOJUIENTUAHbIE U OEIKOBBIE
ropmoHbl. OTzenabHbIE MPEACTABUTENN: 3CTPAAMON, TECTOCTEPOH, MHCYJNH, aJpeHa-
JIVH.

Conep:xanue yueOHOro MaTepuasia

Jlexkapcmea. 1lonsTie O ekapcTBaX Kak XMMHOTEpaneBTUYECKUX mpemnaparax. Kpar-
KM€ HCTOPUYECKUE CBEICHUS O BO3HUKHOBEHUM M PA3BUTHUU XUMHOTepanuu. ['pynmsl
JeKapcTB: cyidb(amMuabl (CTPEnTOIUa), aHTUOUOTUKH (TICHUIMIUIMH), aHTUIIUPETUKA
(acriupuH), aHaJIbIeTUKU (QHANBIUH). MexaHU3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEH-
HBIX IPEernapaToB, CTPOEHUE MOJIEKYJ, MPOTHO3UPOBAHNE CBOMCTB Ha OCHOBE aHaIM3a
XUMHUYECKOTO CTPOEHHsA. AHTHUOMOTHUKH, UX KiaccHU(UKAIUSA MO CTPOEHUIO, TUIY U
CHeKTpy AelcTBus. be3onacHble criocoObl MPUMEHEHUs, JeKapCTBEHHbIE (DOPMBI.
Jlemoncmpayuu. CpaBHeHHe CKOpocTH pasznoxkenus H202 non neiictBuem depmenTta
Karanasbl 1 Heopranunyeckux karanuszaropos: O, PeCls, MnOz. Obpa3isl BUTAMHUH-
HBIX npenaparoB. [lonmuButamunsl. Uinmtoctpanmu ¢otorpaduii KUBOTHBIX € pa3ivy-
HBIMU (popMaMu aBUTAaMHHO30B. [1lakaT ¢ u300pakeHueM CTPYKTYPHBIX (popmyi 3cT-
paaMona, TECTOCTEpOHA, ajpeHalnHa. B3aumozeilcTBue ajpeHalnHa € pacTBOPOM
PeCls. benkoBas nmpuposa nHCyaMHA (IIBETHAs peakius Ha Oenku). [lmakaTer uimm ko-
JOTpaMMbI ¢ (GopMyslaMd aMuJa CyJIb(QaHUIOBOW KHUCIOTHI, AUTHAPOPOIUEBBIA U
JIOXKHON AUTHAPO(OTUEBON KUCIOT, OCH3WINCHULMUINHA, TEeTPalMKINHA, LedOoTak-
CHMa, acllpHHa.

1,2

1,2

Camocmoamenvnas paboma cmyoeHnos.

CamocTosTenbHOE H3y4eHNE TEOPETHUECKOT0 MaTepHaa;
CaMocTosiTenbHOE pELICHUE 3a/1a4
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Pa3nes 2. O61mas u Heoprannyeckasi XuMHms.

2.1 Xumusi — HayKa 0 BelllecTBax

Tema 2.1.1 Xumusi — HayKa o Be-
HIecTBax

Tema 2.1. 2 Cmecu BemecTs. Mac-
coBasi 1 00LeMHAs 01U KOMIIO-
HEHTOB CMECH.

Conep:xanue y4yeOHOro MaTepuasia

Cocmas seuwjecmea. Xumuueckue 3eMeHThl. CrocoObl CyIIECTBOBAHUS XUMUYECKUX
3JIEMEHTOB: aTOMBI, IPOCThIE U CJIOXKHBIE BellecTBa. BellecTBa MOCTOSHHOTO U Iepe-
MEHHOT'0 COCTaBa. 3aKOH MOCTOSTHCTBA COCTaBa BEILlECTB. BelecTBa MONEKYISIPHOTO U
HEMOJIEKYJISIpHOTO cTpoeHus. CrocoObl OTOOpaKEHUS MOJIEKYN: MOJIEKYISIpHBIE W
CTPYKTypHBIC (OPMYIIBI; IMIAPOCTPEPKHEBBIE W MacmTaOHBIE MPOCTPAHCTBCHHBIC
(Ctroapra-bpurne6a) Mmoxens MOJIEKYII.

H3zmepenue eeugecmea. Macca aTOMOB M MOJIEKYJI. ATOMHasi equHUIA Macchl. OTHO-
CUTCIIbHBIC aTOMHAsl ¥ MOJICKYJISIpHAss Macchl. KOMM4ecTBO BelIecTBa U SAMHHUIIBI €T0
W3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Yucino ABoraapo. ModsipHast Macca.

Conep:xaHue yueOHOro MaTepuasa

Azpezamnsle cocmoanun eeuwjecmea: Teepaoe (KpucTaindeckoe u aMmopdHoe), Ku-
KOe U ra3oo0paszHoe. 3akoH ABOTaIpo U €ro cieacTBUs. MomnspHbIii 00beM BEleCTB B
ra3zoo0pa3HoM coctosiHuu. OObeTMHEHHBIN Ta30BbIi 3aKOH U ypaBHEHUE MeHeneena-
Kunaneiipona.

Cmecu sewecme. Paznuns MEXIy CMECIMH M XMMHUYECKUMHU COEAMHEHUsMU. Mac-
coBasi U 00bEMHas! JT0JIM KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OUBITH, WUTIOCTPUPYIOIINE 3aKOH COXPaHEHHS MAacChl BEIIECTB.
HaGop moneneii atomoB u moinekyin. HekoTopbie BemecTBa KOJUYECTBOM B 1 MOJIb.
Monenb MOJIsIpHOTO 00BbeMa ra3os.

1,2

1,2

Camocmoamenvnan paboma cmyoenmos.

CaMoOCTOSTEIIBEHOS HN3YUCHUC TCOPCTUUCCKOTO MAaTCpUalia;
CamMoCTOSITEeIIbHOE PEIICHUC 3aJa4

2.2. CTtpoeHue aToma

Conep:xaHnue y4eOHOro MaTepuasia

Amom - cnoxncnan yacmuya. J1oka3arenbCcTBa CIOKHOCTH CTPOCHHUS aTOMA: KaTOIHBIC
Y PEHTT€HOBCKHUE JTy4H, GoTodDPEKT, palO0aKTUBHOCTb, SJIECKTPOJIU3.
ITnanerapuas mogens aroma 3. Pesepdopna. Ctpoenne atoma o H. bopy. Co-

1,2
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BpEMEHHBIC MPEACTABICHUS O CTPOCHHH aToMa. KoprmycKynspHO-BOJHOBOW Tyanu3m
YaCTHUIl MUKPOMHUPA.

Cocmaeé amomnozo adpa - HyKJIOHBI: IPOTOHBI U HEUTPOHBI. V30TONBI U HYKJIHMIBIL.
Y CTOMYHUBOCTH SALIEP.

dnexkmponunan 060104ka amomos. Iloustue 06 IEKTPOHHON OpOUTANTH U IIEKTPOH-
HOM oOiake. KBaHTOBBIC 4YmCIIa: TJIaBHOE, OpOUTaIbHOE (ITOOOYHOE), MAarHUTHOE W
cnuHoBoe. PacnipeneneHue 371€KTPOHOB M0 SHEPTETUYECKUM YPOBHSAM, MOTYPOBHIM H
opOUTANISIM B COOTBETCTBUU C MPHUHIIMIIOM HAMMEHBIIEH SHepruu, npuHuunom [laynu
1 paBuiioM ['yHaa. DeKTpoHHbIE KOHPUTYpallid aTOMOB XUMUYECKUX 3JIEMEHTOB.
BanenTHble BO3MOKHOCTH aTOMOB XUMHYECKHUX AJIEMEHTOB.

DJIeKTpOHHAs KIacCUPHUKAIMSI XUMHUUCCKHX DJIEMEHTOB: S-, p-, 0-, faeMeHThI.
Hemoncmpayuu. ®otorddext. Monenu opbutaneit pa3muyHOil GOpPMEI.

Ilpakmuueckasa paboma Ne6 1,2
ONEKTPOHHOE CTPOEHUE aTOMOB.
Camocmoamenvnas paboma cmyoeHmoe. 3
CamocrosTenbHOE U3yYeHUE TEOPETUUECKOTO MaTepHala;
CaMocTosiTenbHOE pelIeHne 3a1a4

Tema 2.3. 1 IICXD .. Menne- | Coaep:xanue y4eOHOro marepuaJia 2

JieeBa B CBETC YYCHUSA O CTPOCHUH
aToMa

OmKpvimue nepuoouueckozo 3axkona. [IpenoceIKy: HaKOTIEHHE (PaKTOIOTHIECKO-
ro Martepuana, pabotsl npeamectseHHUKoB (M.B. [leGepelinepa, A.D. Ilankyprya,
Jbx.A. Heronenaca, JI.IO. Meiiepa), cpe3n xummukoB B Kapicpya, TMYHOCTHBIE Kaue-
ctBa JI.1. Menneneesa. OtkpoiTue J1.M. MeHieneeBbIM NEPUOIUYECKOTO 3aKOHA.
Ilepuoouueckuit 3akon u cmpoenue amoma. M3oronsl. COBpEMEHHOE MOHATHE XHU-
MHYECKOT0 37ieMeHTa. 3akoHoMepHOCTh I'. Mozmu. CoBpemenHast GopMyIupOBKa Tie-
puoauueckoro 3akona. Ilepuomuueckass cuctema UM CTpoeHHE aroma. PU3NYECKUi
CMBICII ITOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI U IEPUOAA.

Conep:xanue y4eOHOIro MaTepuasia
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Tema 2.3.2 Ilepuoanueckoe u3me-
HEHHe CBOMCTB 3J1eMEeHTOB.

[Tepuonnueckoe M3MEHEHUE CBOWMCTB 3JIEMEHTOB: paJMyca aTOMa; dHEPruv WOHU3a-
LMH; JIEKTPOOTPULATENBHOCTU. [[pUUNHBI U3MEHEHUS METAJUIMYECKUX U HEMETAJIN-
YECKHUX CBOWCTB 3JIEMEHTOB B TpYINax U MepuoAax, B TOM 4YUCIie OOJIBIINX U CBEPX-
0opIIMX. 3HAYCHUE TEPUOJAMYECKOTO 3aKOHA M MEPUOJUICCKOM CHCTEMbl XHMHYE-
ckux s1meMeHToB J[.M. MenaeneeBa i pa3BUTHS HAYKU M IMOHUMAHHS XUMUYECKOMN
KapTUHBI MUpa.

Jlemoncmpayuu. Pa3znuunbie BapuaHThl TaOIUIBI EPUOJUICCKON CUCTEMbI XUMHYC-
ckux aemeHToB JI.M. MenneneeBa. OOpa3ibl MPOCTHIX BEIIECTB OKCHIIOB U THAPOK-
cuioB sneMeHToB I nmepuona.

1,2

Camocmoamenvnan paboma cmyoeHmoe.

CaMocTosTeIbHOE N3YUEHNE TEOPETUUECKOTO MaTepuaa;

CamocrosTenbHOE peleHne 3a1a4

CamocrosiTenbHas MOArOTOBKa pedepaTa Mo TeMaTHKE:

Kuznb u aestensHocth .M. Menneneera.

«[lepuonnyeckoMy 3akoHy Oyyliee HE TPO3UT Pa3pyLIEHHUEM. . ..
Cunres 114-ro anemenTa — TpuyMd poccUCKUX (HPU3NKOB-SIIEPIIUKOB.
H3oTonsl Bogopona.

Hcnonb3oBaHue panoakTUBHBIX H30TOMOB B TEXHUUECKUX IIEIISX.
PenTreHoBcKOE M3IIyueHHE U ero NCIOIb30BAHNE B TEXHUKE U METUIIMHE.
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2.4 CtpoeHue BelecTBa
Tema 2.4.1 Buabl XuMHYeCKHX
cBA3eil

Conep:xanue yueOHOIro MaTepuaJia
Ilonamue o xumuueckoii ceazu. TUIIBI XUMHYECKHX CBS3€HM: KOBAJICHTHAs, HOHHAs,
MeTaJuTM4ecKasi U BOAOPOIHAsL.
Kosanenmnan xumuueckan ceéa3v. JIBa Mexanu3ma o0pa3oBaHMsI ITON CBSI3U: OOMEH-
HbI U JIOHOPHO-akUeNnTOpHbIM. OCHOBHBIE MapaMeTphl 3TOrO0 THUINA CBSI3U: JJIMHA,
MIPOYHOCTh, YTOJ CBSI3U WM BaJICHTHBIA yrojl. OCHOBHbIE CBOMCTBA KOBAJICHTHOU CBSI-
3U: HACBILIEHHOCTb, MOJSIPU3YEMOCTb W IPOYHOCTb. IEKTPOOTPHULIATEIBHOCTh M
KJaccupUKalKg KOBAICHTHBIX CBSI3€H MO 3TOMY MpPU3HAKY: MOJSPHAS M HEMOJsSpHAs
KOBaJICHTHbIE CBS3U. [IOJSPHOCTH CBSI3U M MOJSIPHOCTH MOJIEKYNbl. Croco0d mepeKphi-
BaHUA 3JIEKTPOHHBIX OpOuTaeld U Kiaccu(UKalMs KOBAICHTHBIX CBSI3€H MO 3TOMY
MPU3HAKY: a- U JI-CBs3W. KpaTHOCTh KOBaJCHTHBIX CBS3CH M KIACCU(UKAIUSI UX I10
ATOMY TIPHU3HAKY: OJIMHAPHBIE, TBOWHBIE, TPOUHBIE, MMOTYTOPHBIC. THITBI KpUCTATIIHYE-
CKHMX PEIETOK y BEIIECTB C TUM THUIIOM CBSI3M: aTOMHBIE M MOJEKyJsipHble. Duznye-
CKHE CBOMCTBA BEMIECTB C ATUMH KPUCTALTHYECKUMH PEIIECTKAMH.
Honnaa xumuueckan céa3zb, Kak KpalHUI Cly4dail KOBAJICHTHOM MOJSPHOM cBsI3U Me-
XaHU3M 00pa3oBaHusl MOHHOM CBsI3U. VIOHHBIE KpUCTAJUIMUECKUE PEIIETKH U CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJJIAMH.
Memannuueckaa Xumuueckas ceéA3b, Kak OCOOBIA THUI XMMHYECKOH CBS3HU, Cylle-
CTBYIOLIMI B MeTaJlJlaX U ciuiaBax. Ee oTiMuus U CXOACTBO C KOBAJIEHTHOW U MOHHOM
cBa3siMU. CBOMCTBA METAITTMYECKOM CBsI3U. MeTauinueckue KpUcTauIMuecKUe peler-
KM ¥ CBOMCTBA BEUIECTB C TAKUMH KPHUCTAILJIAMHU.
Booopoonas xumuueckas ceazv. Mexannsm oOpa3zoBaHus Takod CBsi3u. Ee kmaccu-
(dbukaus: MEeXMOJICKYJIIpHAsS U BHYTPUMOJICKYJIIpHAs BOJOPOJHBIC CBS3U. MoJeKy-
JISIPHBIE KPUCTAJUTMYECKUE PEHISTKH JUIsl STOTO THMa CBs3u. DU3WYecKue CBONCTBA
BEIIECTB C BOAOPOJHOM CBA3bI0. bruojornueckas poJib BOJIOPOJHBIX CBSI3€W B OpraHu-
3alMU CTPYKTYp OMOIOINMEPOB.

Envnas npupona XMMHUYECKUX CBS3€HM: HAJIMUME PA3JIUYHBIX THIOB CBS3EH B
OJIHOM BEILIECTBE, NEPEXO0/] OJTHOTO TUIIA CBSI3U B APYTrOW U T.II.

1,2
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Tema 2.4.2 Kommiekcoodpa3oBa-
Hue. [loHsATHE 0 KOMIIEKCHBIX
coeIMHeHHUsIX.

Komnnexcooopaszosanue. Ilonstie 0 KOMILIEKCHBIX coennHeHusXx. KoopanHanumon-
HO€ YHCIIO KOMIUIeKcooOpa3oBaTens. BHyTpeHHssI u BHEIIHSS cdepa KOMIUIEKCOB.
Homenkiatypa KOMIUIEKCHBIX COEAMHEHMI. X 3HaueHue.

Hemoncmpayuu. Monenu MOJIEKyJl pa3IM4HON apXUTEKTypbl. Moaenu u

2 3

BO3YIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIIONOXKEHHS 8p-, 8p -, 8p -THOPUAHBIX Op-
ourtaneii. Mogenu KpUCTAJUIMYECKUX PEHIETOK PazIMYHOro TuUma. Moaemn MOJeKydl
JIHK u Genxka.

1,2
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Camocmoamenvnan paboma cmyoeHmog

CaMocCTOSTEIIBHOS HN3YUCHUC TCOPCTUUCCKOTIO MaTCpualia,
CamMoCTOSTEIILHOE pEIICHUE 3ada4

2.5. [Tonumepsbl
Tema 2.5.1 [ToimMepbI — BBICOKO-
MOJIEKYJISIPHbIE COeTMHEeHH s

Tema 2.5.2 CpaBHeHHe CBOIiCTB
TePMOPEAKTUBHBIX H TePMOILIIA-
CTHUYHBIX MJIacTMAaCC.

Conep:xaHnue yueOHOro MaTepuaJia

Heopzanuueckue nonumepsi. 1lonumepsl - MpocThle BEIIECTBA C aTOMHOW KpHUCTal-
JTMYECKOW PEIIeTKOM: aJUIOTPOIHbIE BHIOM3MEHEHUs yriepona (ammas, rpaduT, Kap-
OuH, QyIIepeH - B3aMMOCBS3b THOPHIN3AMKA OpOUTAICH Y aTOMOB yIiepojia ¢ Ipo-
CTPaHCTBEHHBIM CTPOEHUEM AJUIOTPOIHBIX MOJAU(PHUKALUI); CEJIEH U TEJUIyp Liernoyed-
HOro ctpoeHus. llomumepsl - ClloKHBIE BEIECTBA C ATOMHOW KPUCTAJIIMUECKOHN pe-
IIETKOM: KBapll, KpeMHE3eM (IMOKCHUIIHbIE COCAMHEHUS KPEMHHSs), KOPYHI (OKCHI
IIOMHUHMS) U aJIFOMOCUIIMKATHI (IIOJIEBBIE ILIATHI, CI0a, KaoJvH). MuHepasl u rop-
Hble nopoabl. Cepa miacTuyeckas. MuHepanbHOE BOJIOKHO - acOecT. 3HaueHHe Heop-
TFaHUYECKUX MPUPOJHBIX MOJIUMEPOB B (OPMUPOBAHUN OJHON M3 FE€OJOTUUYECKUX 000-
JI04eK 3eMJIU -TIMTOC(EpPHI.

Conep:xanue yueOHOro MaTepuasia

Opzanuueckue noumepol.

CriocoObl UX MOJTYYSHHSI: PEAKIIMU TOJIUMEPHU3alMU U peakMM NOJMKOHICHCAIIH.
CTpyKTypBbl NOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE U TPOCTpaHCTBEHHBIE. CTPYKTY-
pUpOBaHKE MOJIMMEPOB: BYJIKAaHU3AIM KaydyKoB, IyOJieHHE OEITKOB, OTBEPIKICHHE
MOJINKOHJICHCAIMOHHBIX nouMepoB. Kitaccugukanus nonuMepos 1Mo pa3audHbIM
MIPU3HAKAM.

Jemoncmpayuu. Konnekuun miacTMacc, KaydykoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX
nopoja. MuHepaabHOE BOJIOKHO - acOecT U u3zienust u3 Hero. Mojenu Mosexkys OeIKoB,
JHK, PHK.

1,2

Camocmoamenvnas paboma cmyoeHmos.

CaMocTosTENbHOE NU3YUYEHNE TEOPETUUECKOTO MaTepUaa;

CaMocTosiTenbHOEe pelIeHUE 3a1a4

CamocrodTenbHas NOArOTOBKa pedepara 1o TeMaTHKE:

e CuHTeTHYECKHE KayuyyKH: UCTOPHS, MHOTOOOpa3ue U NepCreKTHBHI.

e Pe3nHOTEXHMUYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM MPOrPecce.
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2.6./lucnepcHble CHCTEMBI

Conep:xxanue y4eOHOIro MaTepuaJia

Ilonamue o oucnepcuvix cucmemax. Kiaccudukanus IUCHEpCHBIX CHUCTEM B 3aBU-
CHMOCTH OT arperatHOro COCTOSIHUSI TUCIIEPCHOHHOW cpenbl U JUCIEPCHOM (asbl, a
TaK)Ke Mo pazMepy ux yactull. ['pyboaucrnepcHble CUCTEMBI: IMYJIbCUU U CYCHEH3UU.
ToHKOgUCTIEpCHBIE CUCTEMBI: KOJIJIOUJHBIE (30JI1 U T'elIM) U UCTUHHBIE (MOJEKYJISp-
HBIC, MOJICKYJISIPHO-UOHHBIE ¥ MOHHBIE). Dpdext Tunnana. Koarymsamus B KOJUIOUI-
HBIX pacTBopax. CUHEpEe3UC B relisx.

3nauenue oucnepcuvix cucmem B KUBON U HEXKHUBOH IPUPOJE U NPAKTUYECKOMN KU3-
HU 4YEJIOBEKA. OMYJIBbCUU U CYCIEH3UU B CTPOUTEIILCTBE, IUILNEBONM U MEIULUHCKON
IIPOMBILIICHHOCTH, B KOCMETHKe. bruoornueckue, MEAUIIMHCKAE U TEXHOJOTHYECKUE
30/1M. 3HAUEHUE rejied B OpraHu3alluy >KMBOM Marepuu. buonormdeckue, NuIIEBbIE,
MEIULMHCKHE, KocMeTnueckue renu. CuHepesnuc Kak (pakTop, ONpeAesstolnil Cpok
TOAHOCTH MPOJYKIIMU HAa OCHOBE resieil. CBepThIBaHHE KPOBU KaK OMOJOTMYECKUNA CH-
HEPE3HC, €T0 3HaYCHUE.

Jemoncmpayuu. Buspl TUCIIEPCHBIX CUCTEM U MX XapakKTepHble Mpu3Haku. [Ipoxox-
JICHHE JTy4ya CBETa Yepe3 KOJUIOUHbIE U UICTUHHBIE pacTBOphl (3P ekt Tunmans).

Camocmosamenvnas paboma cmyoeHmos 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOTO MaTepHaa;
CamocTosiTebHOE pelieHre 3a/1a4

2.7. XumMHYecKHe peakumu Copep:kaHue y4eOHOIro MaTepuaJa 1,2

Tema 2.7.1 Knaccupukanus xu-
MHMYECKHMX peaKlnii B Oprannye-
CKOIl 1 HEOPraHUYEeCKOW XUMUM

Knaccugukayua xumuueckux peakyuil 6 Op2anuyeckoil u Heop2aHuiecKoll Xumuu.
[TonsTHe o xumMudeckor peakmuu. Peakiuu, uaymue 6e3 U3MEHEHUs KaueCTBEHHOTO
COCTaBa BCHICCTB: aJJIOTPOMU3ALIUA U U30MCPU3ALH. PeaKLII/II/I, uaymue ¢ NSMCHCHHU-
€M COCTaBa BEIMIECTB: MO YUCIY U XapaKTepy peardpyrolmx U o0pa3yromuxcs Be-
mecTB (pa3ioKeHUs, COSAMHECHUS, 3aMEIICHUs, OOMEHa); MO M3MEHEHHWIO CTereHei
OKHCIICHHS DJIEMEHTOB (OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE M HE OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIE PEAKIINH); TI0 TETUIOBOMY 3D (DEKTy (3K30- U IHAOTEPMHUUYECKUEC);
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Tema 2.7.2 TennnoBoii 3¢ pexT xu-
MHUYecKuX peakunuii. Tepmoxumu-
YyecKHe ypaBHEHHS.

Tema 2.7.3 O6paTumMocTh XUMH-
YeCKUX peakuuil. XuMHYecKoe
paBHOBecHe.

1o ¢aze (roMo- U TeTEPOreHHBIE); TI0 HAMIPABJICHUIO (0OpaTUMBbIC U HEOOPATUMBIE); TIO
HCII0JIb30BAHUIO KaTaJln3aropa (KaTalUTUYECKUE U HEKATaJIUTHUUYECKUE); 10 MEXaHU3-
My (pazuKalbHbIE, MOJIEKYIISIPHBIE U HOHHBIE).
Coaepixanue yueOHOro MaTepuaa
Bepoamnocmov npomekanusa xumuueckux peaxkyuil. BHyTpeHHss dHEprus, 3HTalb-
nmus. TermoBod 3(¢deKT XUMUYECKHUX peakiuil. TepMoxumMudeckue
ypaBHeHusa. CTaHAapTHasl SHTANbIUS peakuuii U oOpazoBaHus BemecTB. 3akoH [.U.
I'ecca u ero ciencTBus. DHTPOIHUS.
Cropocmb xumuueckux peaxyuii. Ilonstue o ckopoctu peakuuil. CKOpocTb roMo- 1
reTEePOreHHOM peakiuu. DHEPrusi AKTUBALIUH.

@akTOpsl, BIMAIOLIME HA CKOPOCTh XMMHUYECKOW peakuuu. lIpupona pearupy-
folux BemlecTB. Temneparypa (3akoH Bant-I'odda). Konnenrpanus. Karanuzaropsr u
KaTajgu3: FOMO- U FeTepOreHHbIH, UX MexaHu3Mbl. DEpPMEHTHI, UX CPaBHEHUE C HEOp-
FaHMYECKUMHU KaTalnu3aTopaMu. 3aBUCHUMOCTbh CKOPOCTH pEeakLuil OT MOBEPXHOCTHU CO-
MIPUKOCHOBEHUS PEarupyronInx BEUIeCTB.
Conep:xaHue yueOHOro MaTepuasa
Oopamumocmev xumuueckux peakyuii. Xumuueckoe pagnosecue. llonsarue o XuMu-
YECKOM paBHOBecUHU. PaBHOBECHBIE KOHIIEHTpalMM. JMHAMUYHOCTH XMMHUYECKOIO
paBHOBecHsl. DaKTOPBI, BIUSIOIINE HA CMEIIEHUE PAaBHOBECHSI: KOHLIEHTpALUs, JaBie-
Hue, Temneparypa (npuHuun Jlelllatense).
Jlemoncmpayuu. llpeBpamienue kpacHoro ¢ocdopa B Oenblif; KUCIOpoAa -B 030H.
Mopnenu Oyrana u uzobyrana. [lonydyeHue kucinopona u3 nepokcuaa Bojopoaa U BO-
Ipl; neruaparanus sta”ona. Llenmouka npespamennii P — P205 — H3PO4; cBolicTBa
YKCYCHOM KHCIIOTBI; peakliu, UIylIe ¢ 00pa30BaHUEM OCaJKa, ra3a U BOJIbI; CBOMi-
CTBa METAJUIOB, OKHUCIICHUE aJbJETHIa B KUCIOTY M CIMpTa B anpaeruia. Peakiuu ro-
pEeHUS; peaklru 3HI0TEPMHYECKHE Ha MpHMepe peaklMy pasfioKeHus (3TaHoja, Ka-
JUAHON CEMUTpPHI, OMXpoMara aMMOHHMsI) M DK30TEPMUUYECKHE Ha MPUMEpPEe peaKIluil
coeanHeHus (obeciBeunBaHNe OPOMHOM BOJBI M pacTBOpA MEpMaHTaHaTa KaJlusl 3THU-

1,2

1,2
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JIEHOM, TallleHue U3BECTU U Jp.). B3anmopelicTBue IIMHKA C pacTBOpPaMU COJSHOW U
CEpPHOM KHCIIOT MPHU Pa3HBIX TeMIEparypax, IPH Pa3HbIX KOHIIEHTPALUAX COJSHOMN
KHMCJIOTHI; pa3jioKeHUe NEPOKCHIa KMCI0opoia ¢ IOMOIIbI0 okcuaa mapradna (IV), ka-
Taxa3bl CHIPOTO MsiCa U CHIpOTO Kaprodelns. BzanMopeiicTBue MUHKA Pa3IMYHON TO-
BEPXHOCTH (TOPOIIKa, MBUIM, FPaHyl) ¢ KucioTo. Moaens "kumsmero cios". Cme-
LICHUE PABHOBECUS B CUCTEME:

Fe®* + 3 CNS" <—> Fe(CNS)s; oMblIeHHE KUPOB, PEaKIMK dTepHpUKAINH. 3aBUCH-
MOCTb CTENEHH 3JIEKTPOJIUTUYECKON TUCCOLMAIMN YKCYCHOM KHCJIOTHI OT pa3daBie-
Hus. CpaBHenue cBoicTB 0,1 H pacTBOpOB cepHOI M CEpHUCTON KUCIIOT; MypaBbUHOM
U YKCYCHOM KHCJIOT; TUAPOKCHUIOB JIUTHUS, HATPUS U KaJIHsl.

Ilpakmuueckasa paboma Ne7 1,2
CKOpOCTh XMMHUYECKUX PEaKIUH.
Camocmosamenvnas paboma cnmyoeHmos 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOT0 MaTepHaa;
CamocTosiTeIbHOE pelieHre 3a/1a4.
2.8. PacTBopbI Copep:xxanue y4eOHOro MaTepHaa 1,2
Tema 2.8.1 Teopus 3J1eKpPOJIUTH- Honamue o pacmeopax. Ov3NKO-XUMHYECKasi PUPOJAa PACTBOPEHUSI U PACTBOPOB.
YeCKOif THCCOMMAINH. B3aumMopeiicTBue pacTBOpPUTENSI M PACTBOPEHHOIO BellecTBa. PacTBopHMOCTh Be-
mectB. CriocoObl BBIpaKEHUSI KOHIIEHTPAIIMU PACTBOPOB: MaccoBasi JOJsl PacTBOPEH-
HOTO BelecTBa (MPOICHTHAs ), MOJISIPHAS.
MexaHu3M IMCCOLMALINY BEIIECTB C PA3JIMUHBIMU TUTIAMUA XUMUYECKUX CBsi3ed. Bkian
PYCCKHX YYEHBIX B Pa3BUTHE MPEACTABICHUI 00 AIEKTPOTUTUYECKON JHUCCOIHMAIINU.
OCHOBHBIE TIOJIOKEHUSI ~ TEOPUU  DIIEKTPOJIUTHYECKOM  nucconumanuu. CTeneHb
AJIEKTPOJIUTUYECKON TUCCOIHMAIMU U (AKTOPHI €€ 3aBUCUMOCTU. CHIIbHBIE U CPEIHUE
DJIEKTPOIUTHL.
Huccounarusa Boabl. Bomoponansiii mokazatenb. Cpena BOJIHBIX PAacTBOPOB
AJIEKTPOJIUTOB. Peakiim oOMeHa B BOJHBIX PACTBOPAX AJIEKTPOJUTOB.
Tema 2.8.2 I'maposu3. Peakuun
Conep:xanue y4eOHOro MaTepuasia 1,2

MOHHOI'0 00MEHA.

T'uoponus, xak oOMeHHbIN TIporiecc. HeoOpaTumplii THAPOIM3 OpraHUIECKUX U HEOP-
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TFaHWYECKUX COCIMHEHUN U €ro 3Ha4CHUE B IIPAKTUYECKOM JESATEIIBHOCTH YEJIOBEKa.

OO6parumslii ruaponn3 conei. Crynendarsiii ruaponus. [Ipaktuyeckoe mpume-
HEHUE THIPOIN3a.

I'maponus opraHn4eckux BemecTB (OENIKOB, KHPOB, YIJIEBOJIOB, HOJIMHYKIIEO-

tH10B, AT®D) u ero Ouosoruueckoe U MnpakTHueckoe 3HaueHue. OMBUICHHE >KHUPOB.
Peakuus srepudukanuu.
Hemoncmpayuu. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB 3JIEKTpOaUTOB. CMe-
LIIEHWEe pPaBHOBECUs AMCCOLMALMM clal0bIX KUCIOT. MHIUMKAaTOpBl M M3MEHEHUE HX
OKpacKku B pa3HbIX cpenax. CepHOKUCIbIN U (epMEeHTATUBHBIN THAPOIU3 YIJIEBOIOB.
I'maponns kapOoHATOB, Cylb(}aTOB M CHWIMKATOB IIEIOYHBIX METAJJIOB; HUTPATOB
ceuHUa (II) mau nuHKa, XJ1I0pHUIa AMMOHUSL.

Ilpakmuueckoe 3anamue No8 1,2
PactBopsl. KosinuecTBeHHAasi XapaKTepUCTHUKa paCTBOPOB
Camocmosamenshnas paboma odyuaouwuxcs. 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUYECKOT0 MaTepHaa;
CamocTosiTeIbHOE pelieHre 3a/1ay.

2.9, Oxucaureapno- | Coaepxanue yueOHOro MaTepuaJia 1,2

BOCCTAHOBMTC/IBHbBIC peaKkuuu.

DJIEKTPOXMMHYECKHE PO ECChI
Tema 2.9.10kucaUTETBHO — BOC-
CTAHOBUTEJIBbHbBIC IMTPOLECCHI.

Okucnumenvho-eoccmanosumenvhsvle peakyuu. CteneHb okuciaeHus. BoccTtaHoBu-
Tean U okucimrTenan. OKHUCIIEHNe U BOCCTAaHOBJIIEHHE. BakHeHlIIne OKUCITUTEIN U BOC-
CTaHOBUTEIU. BOCCTAaHOBUTENBHBIE CBOMCTBA METAIJIOB -MPOCTHIX BeIECTB. OKUCIH-
TEJIbHBIE U BOCCTAHOBHUTEJBHBIE CBOMCTBA HEMETAIOB - MPOCTHIX BemlecTB. Boccra-
HOBUTEIIbHBIE CBOMCTBA BEIIECTB, OOPA30BaHHBIX JJEMEHTaMHU B HU3IIECH (OTpuIla-
TENbHON) cTeneHu OKucieHus. OKUCIUTENbHBIE CBOWCTBA BEIIECTB, 00pa30BaHHBIX
9JIEMEHTAaMU B BBICIICH (ITOJIOKUTEIBHOM) CTENEeHU OKUCICHUSA. OKHUCIUTENbHBIE U
BOCCTaHOBUTEJIbHBIE CBOIMCTBA BEIIECTB, 00PAa30BAaHHBIX AJIEMEHTAMH B MPOMEXKYTOU-
HBEIX CTETICHSX OKUCIICHUS.

Knaccugpukayusa oxucinumenvno-eoccmanogumenvuvix peaxyuil. Peaxunn Mex-
ATOMHOI'O0 U MEXMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBJIEHUA. Peakiyy BHyTpUMOJIe-
KYJIAPHOTO OKHCJICHUS-BOCCTAHOBIICHHS. Peakmun CaMOOKHCJICHMS-
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Tema 2.9.2 JekTpoJn3 pacmjia-
BOB M BOJHBIX PACTBOPOB 3JI€K-
TPOJINTOB.

CaMOBOCCTaHOBJIEHUS (IUCIIPOIIOPLUOHUPOBAHUS).

MGTOI[BI COCTaBJICHHUA ypaBHeHI/If/’I OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX pPCaK-
uuii. Meroa snekTpoHHoro OanaHca. Biusinue cpeibl Ha MPOTEKAaHUE OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX ITPOLIECCOB.

Conep:xanue yueOHOro MaTepuasia

Xumuueckue ucmounuku moka. DINEKTPOJHbIE NOTEHUHAIBI. P cTaHAApTHBIX 3JI€K-
TPOJHBIX TOTEHIUANOB (IEKTPOXUMUYECKUI psl HampsbkeHud Mmetansos). ["ampBa-
HUYECKHUE AJIEMEHTHI ¥ MPUHIUIIBI UX paboThl. CoCcTaBlIeHNE ralbBaHMUYECKHUX IJIEMEH-
ToB. OOpa3oBaHue rajibBaHUYECKUX Map MPU XUMHUYECKUX Mporeccax. | 'agpBaHUYe-
CKHE DJIEMEHTBHI, IPUMEHSEMbIE B JKM3HHU: CBHHIIOBAs aKKyMYIsTOpHas Oarapes, HU-
KEJIb-KaAMUEBBIC 6aTapeH, TOIINIMBHBIC 3JICMCHTHI.

dnexkmponu3 paciuiaBOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. IIpormecchl, mpoucxo-
JAIIME Ha KaToJe W aHOoJ€. YPaBHEHUS JIEKTPOXUMHUYECKUX MPOLECCOB. DIEKTPOIU3
BOJHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOJAMH. DJEKTPOJIU3 BOJHBIX PAaCTBOPOB C
pacTBOPUMBIMHU AIeKTpoaaMu. [IpakTrueckoe mpuMeHeHue 3IEKTPOIU3a.

Jlemoncmpayuu. BoccTaHOBICHUE TUXpOMara Kaiwsl UHKOM. BoccraHOBIIEHHE OK-
cuna meau (II) yrmem u Bomopomom. BoccraHoBieHHE AMXpoMaTra Kalius STHIOBBIM
cnupToM. OKHCIUTENbHBIE CBONCTBA a30THON KHUCIOTHL. OKHUCIUTETHHBIE CBOWCTBA
nuxpomara Kanmus. ['anbBaHMYECKHE SJIEMEHTHI M OaTapeiku. DJIEeKTpOJIM3 pacTBopa
xyopuna meau (I1).

1,2

Ilpakmuueckasn paboma Ne9

Cocrasnenue ypasaenuit OBP

1,2

Camocmoamenvnan paboma cmyoenmos.

CamMoCTOSITEeIIbHOE HN3YUCHUEC TCOPECTUUCCKOI0O MaTepuaa,
CaMOCTOSTEIIBHOS PCHICHUC 3a/1a4.

2.10. Kinaccudgukanus BemecTs.

IIpocThie BemecTBa
Tema 2.10.1 Knaccupukauus Be-
mectB. IIpocTeie BemecTna.

Copep:kaHue y4eOHOI0 MaTepuasa

Knaccugukayun neopzanuueckux eéeuwjecme. Ilpoctoie u cinoxsele BemecTBa. OKcH-
Ibl, ux Kiaccudukanusa. ['apokcuabl (OCHOBAHUS, KUCIOPOACOACPKAIINE KUCIOTHI,
ampoTepHbie TUAPOKCUABI). KucinoTel, nx knaccudukarus. OCHOBaHUS, UX KilacCUpH-

1,2
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Tema 2.10. 2 Koppo3usi MmeTa/1ji0B.
ITonsiTue KOppo3uK.

karusi. Conu cpeiHue, KUciable, OCHOBHBIE U KOMIUIEKCHBIE.
Memannwt. [lonoxeHre METALIOB B MEPUOIUICCKON CUCTEME U OCOOECHHOCTH CTpOE-
Hus ux atomoB. [IpocThie BellecTBa - METaUIbl: CTPOCHHE KPUCTALIIOB U METaJLIIUYe-
CKasi XuMHuecKas cBsi3b. OOmue Gu3nyecKkue CBOWCTBA METAJUIOB M BOCCTAHOBHTEIb-
HbIE CBOMCTBA MX: B3aUMO/JICHCTBUE C HEMETaIaMH (KUCIOPOAOM, TaJloTeHaMH, CEPOH,
a30TOM, BOJIOPOJIOM), C BOJIOH, KUCIIOTaMH, PACTBOPaMH COJIeH, OpraHn4ecKUMH Bellle-
CTBaMH (CIUPTaMH, TaIOTeHaIKaHaMH, (PEHOJIOM, KUCIOTaMH ), co menodamu. OKCHIbI
Y THAPOKCHUIBI METAIIJIOB. 3aBUCUMOCTb CBOMCTB 3TUX COSAMHEHUI OT CTEHEeHEN OKHC-
JIEHUS] METAJUIOB. 3HaYEHHE METAJNIOB B IIPUPO/IE U KU3HHU OPTraHU3MOB.
Conep:xanue yueOHOro Marepuasia
Kopposua memannos. lloustue xoppo3un. XuMuueckasi KOppo3usi. IIEKTPOXUMHUYE-
ckast koppo3us. CriocoOb! 3alUThl METAJIJIOB OT KOPPO3HH.
Obuue cnocobwvl nonyuenua memannos. Metamisl B npupojie. Meramiyprust u ee
BHJIBI: TIHPO-, THAPO- U DJIEKTPOMETAJUTYPTUsl. DJIEKTPOJU3 PACINIaBOB M PaCTBOPOB
COCIMHEHUI METAJIOB U €Tr0 IIPAKTUYECKOE 3HAUCHUE.
Hememannel. IlonoxeHue HEMETANIOB B TMEPUOIUYECKON CHCTEME, OCOOCHHOCTH
CTPOEHHUSI UX aTOMOB. DJIEKTPOOTPHULATEIIBHOCTb.

brnaropogabie Ta3pl. DIEKTPOHHOE CTPOEHHUE aTOMOB OJaropoAHBIX Ta30B U
O0COOCHHOCTH MX XUMUYECKUX U (PU3MUECKUX CBOWCTB.
Hewmeranibl - mpocThie BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOCHHE UX. AJIIIOTPO-
nust. XUMUYECKUE CBOMCTBA HeMeTauioB. OKUCIUTENbHbIE CBOMCTBA: B3aUMOJICHCTBUE
C MeTajylaMH, BOJIOPOJOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETaJNIaMU, HEKOTO-
pPBIMH  CJIOKHBIMHU  BellecTBaMu. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIIJIOB B PEaK-
nusx ¢ (GTOpOM, KHUCIOPOJOM, CIOKHBIMH BEHICCTBAMHU-OKUCIUTEIAMHU (a30THOW U
CEPHOU KUCJIOTaMHU U Jp.).
Jemoncmpayuu. Konnexus "Knaccudukaius HeOpraHUIECKUX BEIECTB" 1 00pa3Iibl
npeacTaBuTeneil kimaccoB. Kommekmus "Knaccudukaius opraHMYecKuX BemecTB' U
oOpa3ipl mpeacTaBUTeNel KiaccoB. Moaenn KpUCTAITMYECKUX PEIIETOK METaslIoB.

1,2
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Komnexknust MetanioB ¢ pa3HbIMH (PU3NYECKMMHU CBOWCTBaMH. B3ammoneiicTBue im-
TUSl, HATPUs, MarHus U JKejie3a ¢ KUCIOPOA0M; LIEJIOYHBIX METAJIIIOB C BOJOM, criupTa-
MU, (EHOJIOM; IIMHKA C PAaCTBOPAMHU COJITHOW M CEPHOM KUCIIOT; HATPUS C CEpOil; allto-
MUHUSL C HOJIOM; JKE€JI€3a C PACTBOPOM MEAHOIO KYyINOpOca; allOMUHUSI C pacTBOPOM
enkoro Hatpa. OKCHIbI M THAPOKCHUIBI Xpoma. Koppo3us MeTalsioB B 3aBUCUMOCTH OT
yCIOBUH. 3aluTa METaIOB OT KOPPO3UHU: 00pa3isl "HepkaBeek', 3alUTHBIX MOKPHI-
tui. Komekuus pyn. DieKkTpoau3 pacTBOpOB coiel. Monenu KpUCTaJUIMYECKUX pPe-
LIETOK MoJa, anmasa, rpadura. Aymuotponus ocdopa, cepbl, kuciaopoaa. Bzaumoneii-
CTBHUE BOAOPOJA C KMCIOPOAOM; CYPbMBI C XJIOPOM; HATPHUs C HOJAOM; XJIOpa C PacTBO-
poM OpommJia Kajiusl; XJIOPHOM M CepOBOAOPOAHON BOJbI; oOeciBeunBaHHEe OpOMHOMN
BOJIbl ATUJIEHOM WJIU all€TUIICHOM.

Camocmoamenvnan paboma cmyoenmoa.

CamocrosaTenbHOE U3y9eHNE TEOPETHUECKOTO MaTepHala,
CamocrosTenbHOE peleHne 3a1a4

CamocrosiTenbHas MOArOTOBKa pedepaTa Mo TeMaTHUKE:

o OKCI/II[I)I " COJIM KaK CTPOUTCIIBHBIC MaTCPUAJIbI.

e lcropus rumca.

e IloBapeHHas cOJIb KAK XUMUYECKOE ChIPbE.

2.11. OcHOBHBIE KJIACCHI HEOpra-
HUYECKUX U OPraHU4YeCKHX CO-
eIUHeHU

Conaep:xaHnue y4eOHOIro MaTepuasa

Booopoonwvie coeounenun nememannos. IlonydeHne amMMmuaka W XJIOPOBOAOPOAA
CHUHTE30M W KOCBeHHO. Du3myeckue cBoicTBa. OTHOIIEHWE K BOJAE: KHUCIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuowvt u anzudpuodwl Kapoonoesvix Kuciaom. HeconeoOpa3zyrmomme U coeodpasyro-
e okcuabpl. KucnoTHele OKCHIbl, WX cBoWcTBAa. OCHOBHBIE OKCHIIBI, UX CBOWCTBA.
AMoTepHbIE OKCHIBI, UX CBOMCTBA. 3aBUCHMOCTH CBONCTB OKCHIIOB METaJIOB OT
CTCTICHH OKHCIIEHUSI. AHTUIPHUIBI KapOOHOBBIX KUCIOT KaK aHAIOTH KUCIOTHBIX OKCH-
JIOB.

Kucnomul opeanuueckue u neopzanuueckue. Kuciotsl B CBETE TEOPUH 3JIEKTPOIUTH-
4yeckor mauccoranui. KucioTel B cBeTe MpoTOdUTHYECKON Teopun. Kiaccudukarus

1,2
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OpPraHMYECKUX U HEOPTaHUYECKUX KUCIOT. OO1Iue cBOCTBAa KUCIIOT: B3aUMOJEICTBHE
OpPraHUYECKUX U HEOPTAHMUYECKUX KHUCIIOT C METaJUIAMU, OCHOBHBIMU U aM()OTEPHBIMH
OKCHJIaMH U TUAPOKCUIAMH, C COJISIMH, 00pa30BaHUE CIOKHBIX 3(UpoB. OcOOCHHOCTH
CBOMCTB KOHILICHTPUPOBAHHOM CEPHOU U a30THOU KHUCIIOT.

Ocnosanusa opeanuyeckue u Heopzanuyeckue. OCHOBaHUS B CBETE TEOPUU DIIEKTPO-
nuTUYecKor auccounanuu. OCHOBAaHMS B CBETE MpoToUuTUYecKor Teopun. Kiaccu-
¢dbuKkayus OpraHWYecKUX M HEOPTaHWYECKUX OCHOBAHHMM. XHUMHUYECKHE CBOICTBa
HIeI0YeH U HepaCTBOPUMBIX OCHOBaHUM. CBOWCTBA OCCKUCIOPOAHBIX OCHOBAHHM: aM-
MHAKa U aMUHOB. B3anMHoOe BIMsIHUE aTOMOB B MOJIEKYJI€ aHWJIMHA.

Am¢pomepnvie opeanuueckue u Heopzanuueckue coeourenus. AmpoTrepHble OCHO-
BaHUS B CBETE MPOTOJIMTUYCCKOW Teopud. AMMOTEPHOCTh OKCHIOB M THIPOKCHIIOB
MEePEXOIHBIX METAJUIOB: B3aUMOJICHCTBHUE C KUCJIOTAMH U IIEI0YaMH.

Conu. Knaccudukanus 1 XuMudeckue cBoicTBa cojieil. OCOOEHHOCTH CBOMCTB CoJIeit
OPTraHUYECKUX U HEOPTAaHUYECKUX KUCIIOT.

I'enemuueckasn céa3b medncoy Knaccamu Op2aHUYecKUX U Heop2aHuYecKux coeoune-
Huil. [loHsATHE O TEHETUYECKOM CBSI3U U T€HETUUYECKHX psAJaX B HEOPTaHUYECKOU U Op-
TaHUYECKON XUMHH. [ eHeTHueckue psAapl MeTauia (Ha MpuMepe KalblMs U Kelesa),
HeMeTala (cepbl U KPEMHHUS ), IEPEXOAHOTO dJIeMeHTa (IIMHKA). [ 'eHeTndecKue psasl u
TE€HETUYECKasl CBSI3b B OPraHMuECKOM XuMuu. EAMHCTBO MUpa BEIIECTB.
Jemoncmpayuu. Konnexkuuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB, Jie-
MOHCTpALMS UX CBOMCTB. B3aMMOAENCTBUE KOHLUEHTPUPOBAHHBIX a30THOM U CEPHOMU
KHUCJIOT, a Tak)Ke pa30aBICHHONW a30THOM KHUCIOTHI ¢ Menpio. Peaknus "cepeOpsiHOrO
3epkana" 1 MypaBbUHOW KMCIIOTHI. B3anMmoaeicTBre pacTBOpa r’uApOKCUIA HATPUS €
KHCIOTHBIMU OKcugamu (okcunoMm ¢docdopa (V)), amPpoTepHBIMU THUAPOKCUIAAMHU
(rumpoxcuaom 1uHKa). B3anmoseiictBue ammuaka ¢ XjaopogoI0poIoM U BoIoN. AHa-
JIOTUYHO U METUJIaMUHA. B3auMoielicTBue aMUHOKHUCIIOT C KUCIIOTaMHU U LIEJI0YaMHu.

Camocmoamenvnasa paboma cmyoeHmoe.

CaMocCTOsATENbHOE U3YYEHHUE TEOPETUUECKOI0 MaTepraia
CaMocTosiTenbHOE pellieHne MPAKTUKOOPUEHTHPOBAHBIX 33]1a4 IO COCTABJICHUIO IETO-

42




YEeK B3aUMOIPEBPALICHUH BEILLIECTB.

2.12. XuMus 2J1€eMEHTOB
Tema 2.12.1 Xumus 3J1eMEHTOB. S
—3JIeMeHTEI. P — 2j1eMeHThl.

Conep:xaHue y4eOHOIro MaTepuasa

S-DJEMEHTHI.
Booopoo. [IpolicTBeHHOE MOJI0KEHHE BOAOPO/IA B epUoAnUecKoit cucteme. M30Torbl
Bogopoaa. Tsoxenas Boga. OKHCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPO-
J1a, €T0 MOJIy4eHHE U IpUMEHEHHE. Poib BOIOPOIa B )KUBOM U HEXXUBOMU IIPUPOJIE.
Boga. Ponb Bozbl kKak cpenooOpa3yromiero BelecTBa KIEeTKU. JKOJOTHYECKHUe
aCMeKThl BOAOIOJIb30BAHNUS.
Inemenmur 1A4-cpynner. llenounsie mMeramuipl. OO0IIas XapakTEepUCTHUKA IIETOYHBIX
METAJJIOB HAa OCHOBAHMM IIOJIOXKEHUS B IEPUOAMYECKON cucreMe anneMmeHToB JI.U.
MeneneeBa u ctpoeHus: aToMoB. [lonyuenue, pusnueckue ¥ XUMHUUECKUE CBOWCTBA
LIEJIOYHBIX MeTauIoB. KaTHOHBI IIENOYHBIX METAUIOB KaK Ba)KHEWIIas XUMUYECKas
¢dopMa MX CyIIECTBOBAaHUS, PETYIATHBHAS POJb KaTHOHOB KalWs M HATPUSA B )KUBOH
kietke. [IpupoHble coeMHEHNs HATPUS U KAk, X 3HaUCHUE.
Inemenmur 11A-2pynnei. OO XapakTepUCTUKA IIETOYHO3EMENIBHBIX METAJIOB U
MarHusi Ha OCHOBAHMHM IOJIOKEHHs B MEpUOANIECcKoi cucteme dnemeHToB .M. Men-
neneeBa U CTpoeHus: aToMoB. Kanbluii, ero noiaydeHue, QU3NYECKUE U XUMHUYECKHE
cBolcTBa. BaxkHelne coeMHEHNs KalblMs, UX 3Ha4eHUE U npuMeHenne. Kanpumii B
MIPUPOJIE, €ro OHoIoruuecKas poJb.
p-DIEMEHTHI.
Antomunuil. XapakTepucTHKa aJIOMHHHS Ha OCHOBAaHUU IOJOXKEHHS, a Iepuoanye-
ckoii cucreme snementoB J[.JM1.MenneneeBa u crpoenus aroma. Ilonydenue, ¢pusude-
CKHE M XMMHYECKHE CBOWCTBA aIIOMHHMs. BakHellne COeIMHEHUs aJTIOMUHMSI, UX
CBOICTBa, 3HAUEHHUE U TpUMEHEHHUE. [[pupoiHbIe COeTMHEHNS ATIOMUHMSL.
Yenepoo u kpemnuii. O61mas xapakTeprucTUKa Ha OCHOBAaHUU UX TOJIOKEHUS B TIEPUO-
nuaeckoit cucteme J[.M. MenneneeBa u ctpoerus aroma. [IpocTeie BemecTBa, 00pa3o-
BaHHBIC 3TUMH JeMeHTaMu. OKCUABI U TMAPOKCHUIBI yrilepoja U KpeMHus. BaxHen-
K€ COJIM YTOJIbHOW U KPEMHUEBOU KUCIOT. CHUIIMKATHAS TPOMBIIIUIEHHOCTD.
T'anozenv. O611as XapaKTEPUCTHKA I'AJIOTEHOB HA OCHOBAHUM UX IMOJIOKEHUS B IEpH-
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Tema 2.12.2 Xumus 3j1eMeHTOB. D
—13JIeMeHTEI. f —)3JjIeMeHThl.

onuueckor cucreme anemeHToB Jl.M.Menneneesa u cTpoeHHst aToMOB. l'amoreHsl -
IIPOCTBIE BEIIECTBA: CTPOEHUE MOJIEKYJI, XUMHUYECKHE CBOMCTBA, IIOJyYEHUE U IIPUME-
HEHHE. BaxxHenume coeMHEHMs TaJIOr€HOB, UX CBOMCTBA, 3HAYCHUE U IPUMEHEHUE.
l'anorensl B npupoje. brosornyeckas pojpb rajJoreHoB.

Xanvkozenvt. OO XapaKTePUCTUKA XaJIbKOI€HOB Ha OCHOBAHUM MX IOJIOKEHHS B
nepuogudeckoi cucreme aeMeHToB [[.1. Menzeneesa u crpoeHns aToMoB. XallbKO-
TeHbI - MpocThie BemecTBa. Amtorponus. CTpoeHre MoKy aJUIOTPOMHbBIX MOAU(U-
KalMi ¥ ux cBoicTBa. Ilomyuenue u npuMeHeHHe KUCI0poJa U cepbl. XalbKOI€HbI B
pUpoJie, X OHoIornyecKas pob.

Inemenmur YA-cpynnor. O01as XapaKTepUCTUKA JIEMEHTOB 3TOM IpyIIbl HA OCHO-
BAHMM HX IIOJIOXKEHHUS B IepuoAudeckoi cucreme anemeHtoB .M. MenneneeBa u
ctpoeHust aToMoB. CTpOoeHHE MOJIEKYJIBI a30Ta U AJTIOTPONHBIX Moaudukanuii Gocdo-
pa, ux ¢uzNuecKue U XMMHUYECKHEe CBOicTBa. BoaoponHble coeaMHEHUS 3JIEMEHTOB
VA-rpynmel. Okcugibl a3ota u ¢pocdopa, COOTBETCTBYIONINE UM KUCIOThL. CoNu 3THX
kucnoT. CBOMCTBA KUCIOPOAHBIX COeMHEHUH a30Ta U (ocdopa, UX 3HAUEHUE U MPU-
MeHeHue. A30T u ¢pocdop B pupoje, Ux ONoIoruyecKas pob.

Inemenmur 1YA-ecpynnoi. O01mas xapakTepUCTHKA JIEMEHTOB ATOM IPYIIBI HA OCHO-
BaHNWU MX IOJOXEHUS B NEpHoAuuYecKoll cucreme anemeHtoB .M. MenneneeBa u
CTPOEHHUSI aTOMOB. YTJIepoa Hu ero auiorpornus. CBONCTBA aNIOTPOITHBIX MOJU(HKA-
Ui yriepoja, UX 3Ha4eHHEe W npuMeHeHue. OKCHIbI M THAPOKCHABI yriepoia H
KpEMHUS, UX XUMUYeCKue cBoMcTBa. CONMM YroiabHONW M KPEMHHUEBBIX KHUCJIOT, UX 3Ha-
YyeHue u npumenenue. IlpuponooOpasytomas posib yriaeposaa JUist )KUBOH U KPEMHUS -
JUTSL HE)KMBOM MPUPOJIBI.

Conep:xanue y4eOHOro MaTepuasia
D-DnemeHThI.

Ocob6ennoctu ctpoenus atomoB é-3memeHToB (ILI-\IIII-rpymm). Menap, 1HHK,
XpOM, >K€JIe30, MapraHel] Kak MPOCThIe BEUIECTBAa, WX (U3NYECKUE M XUMHYECKHE
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cBoiicTBa. HaxoxaeHue 3TUX METaJIOB B MPUPOJE, UX MojydeHue u 3Hadenue. Co-
CAUHCHUA €-DJIEMEHTOB C Pa3JIMUHBIMU CTCIICHAMU OKHCJICHHA. XapaKTep OKCHUIO0B U
TUAPOKCHUJIOB 3TUX JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHHU OKHCIICHUS MeTaJlja.
Jlemoncmpayuu. KoIJeKIuu MPOCTHIX BEIIECTB, 00PA30BAHHBIX AJIEMEHTAMU Pa3JIHy-
HBIX DJIEKTPOHHBIX cemeicTB. Komnekuun muHepanoB u ropHbix nopof. [lomyuenue
AJUTOTPOITHBIX MOAU(UKAIIMN KUCI0pOoaa, cepbl, pocopa. XUMHUYECKUE CBOKWCTBA BO-
JopoJia, KUCIopoaa, cepbl, pocdopa, raioreHoB, yrieposa.

Oxkcuabl cepsl, a30Ta, yriepoja, Kejae3a, Mapraiiia, Meid ¢ pa3jJudHbIMH CTe-
ICHSIMH OKHCJICHHUS, KX CBOMCTBA.

I'uapokcuabl ceppl, XpoMa, MapraHiia, Jkejae3a, MeIH, aFOMUHUS W IIUHKA, UX
MMOJIYUYCHHUEC U XUMHWYCCKUC CBOMCTBA.

Ilpakmuueckan paboma Nel(

Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4d IO HeOpFaHquCKOﬁ XUMHU.

1,2

Camocmoamenvnan paboma cmyoeHmoe.

CaMocCTOsATENBHOE U3YYEHHUE TEOPETUUECKOIO MaTeprana
CaMocTosiTenbHasi MOArOTOBKA COOOIIEHHMS 110 TEMaM:

e XuMHS METAJJIOB B MOEH IPO(eCcCHOHATBbHON eI TENIbHOCTH.

e XuMHs HEMETAJJIOB B MOl NpodeCcCHOHATbHON AESITEIbHOCTH.

2.13. XumMus B JKU3HU 001ECTBA

Conaep:xaHnue y4eOHOIro MaTepuasa

Hrorosoe 3ansitue
PeliTUHIOBBIN KOHTPOJIbN22

Xumusa u npouzeoocmeo. XuMHUUYECKass MPOMBIIIJIEHHOCTh U XUMHUYECKHE TEXHOJIO-
run. CpIpbe I XMMUYECKON MPOMBINUIEHHOCTH. Bojga B XMMHUYECKON MPOMBIIIIEH-
HOCTH. DHEPTHUs 11 XUMUYECKOr0 MPOU3BOIcTBa. HayuHble MpUHIUIIBI XUMUYECKOTO
MPOM3BOJCTBA. 3aIUTA OKPYKAOIIEH CPEllbl U OXpaHa TpyAa MPU XUMHYECKOM IPO-
n3BojicTBE. OCHOBHBIE CTAIUU XMMUYECKOTO Tponu3BoAcTBa. CpaBHEHUE TPOU3BO/ICTBA
aMMHaKa ¥ METaHoJIa.

Xumusa 6 cenvckom xo3ancmee. XMMU3aLKsl CEIILCKOTO XO351CTBA U €€ HaIllPaBJICHUS.
PacTenus u mouBa, MOYBEHHBIN MOTIOMIAIONINI KOMILUIEKC. Y I00pEHUs U UX KJIaCCH-
¢dukamus. XUMHUYECKHAE CPENICTBA 3aIUTHI pacTeHUud. OTpHUIlaTENbHBIE MOCIEACTBUS
MPUMEHEHHUS TECTUINIOB ¥ 00pb0a ¢ HUMH. XUMU3aIUsl )KUBOTHOBOJICTBA.

1,2
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Xumusa u yxonocus. XuMUUECKOE 3arpsi3HEHUE OKpyskarouieil cpenpl. OxpaHa Tujipo-
cdepbl OT XUMHUECKOTOo 3arps3HeHns. OXpaHa MOYBBI OT XUMHUYECKOTO 3arps3HEHUSI.
Oxpana atmocepbl 0T XUMHUYECKOro 3arps3HeHus. Oxpana (iaopsl U dayHbl OT Xu-
MUYECKOT0 3arpsi3HEHUs. BUOTEXHOIOrUs U TeHHasl MHXXEHEPUSL.

Xumusn u noeceonesnasn yHcusnp yenoeexa. Jlomamusis antexka. Moriye u YuCTAIIUe
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMU HaceKOMBIMU. CpeICTBa JINYHOW TUTHEHBI U
KOCMETHKU. XUMUS U nuia. MapKupoBKa yImaKOBKa MUIIEBBIX U TUTUEHUYECKHUX IIPO-
JYKTOB M YMEHHME X YUTaTh. JKOJIOTUS KUIUIIA. XUMHS U T€HETUKA YEJIOBEKA.
Jemoncmpayuu. Moaenu npous3BOJACTBAa CEPHOM KHUCIOTHI U aMMuaka. Kosiekius
ynoopenuit u nectunuoB. O6pasibl CpeCcTB OBITOBONM XUMHUH U JIEKAPCTBEHHBIX Ipe-

11apaToB.
Camocmosamenvnas paboma cmy0enmos 2 3
CooO1eHus, TOKIIaIbl, KOHCIIEKTHI IT0 MaTepraiaM y4eOHHKa U JIOMOJHUTELHOM JIH-

TepaTyphl «XHMHS B ;KA3HH 00LIECTBA»

JAudppepeHupoBaHHbIN 3a4eT

O0si3aTe/IbHAs AYNTOPHAsI HATPY3KA 139
CamocrosiTeIbHas padoTa 69

Hrtoro 208

46




IIpumepHbIe TeMbI pedepaToB (10KJIaT0B), MHAUBUAYAJbHBIX 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 BerecTBa 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.

AckopOHHOBAas KUCJIOTa: CBOMCTBA, (PU3HOIOrHUECKOE IEUCTBUE, COAEpKa-
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

boeBble TOKCMYECKUE XMMUYECKHUE BELIECTBA U UX BIIMSHUE HA LIEIOCTHOCTD
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 BIHMsiHUE 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.
BnusiHue ankoross u Tabaka Ha OpraHu3M YeJloBeKa.

BnusHre aHTUOMOTHKOB HA BCXOXKECTh U POCT PACTCHHI.

Brusitnue ObITOBOM XUMHH Ha IKOJIOTHIO U 3JJ0POBhE YEJIOBEKA.

BnusHre KOMIIOHEHTOB TaOa4HOTO JbIMa HA OPTaHU3M YeJIOBEKaA.
BistHue OKTaHOBOTO YKCIIa HA IETOHALIMOHHYIO YCTOWYHUBOCTD TOIIMBA
BnusHue ynotpeOieHus ra3upOBaHHbIX HAITUTKOB HA OPraHU3M YEJIOBEKa.
BnusHre XuMUYeCcKUX BEUIECTB Ha 3/J0POBbE 3y0OB.

BinsiHue XuMrUYeCKUX 3aBOJIOB HA SKOJIOTHIO HAILIETO TOPOJA.

BimsiHne XuMUYECKUX 3JIEMEHTOB Ha )KU3HENESTEINbHOCTD YEIOBEKA.
Bimsinue sHEpreTH4eCcKnX HaAMMTKOB 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.

['mroTamart HaTpust — NPUYMHA NTUIIEBOW HAPKOMAHHUH.

['pyboaucniepcHbie CUCTEMBI, UX KiIacCU(DUKAIUS U UCTIOJIH30BAHUE B IIPO-
beccnoHanbHOM NEATEIbHOCTH.

JlekopaTuBHasA KOCMETUKA U €€ BIUSHHUE HA KOXKY.

JlneTnyeckuii 3aMEHUTENb caxapa acrapTaM - TOKCHYHOE BEIIECTBO.
JloOaBKM, KpacUTENIU U KOHCEPBAHThI B MUIIEBBIX MIPOIYKTaX.

3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOT0 3arpsi3HEHUS.

N3ydeHune cocTtaBa U CBOMCTB MUHEPAIbHOU BOJBI.

N3ydeHne XxapakTepUCTUK MOPOKEHOTO KaK MPOAYKTa MUTAHUS.

Mo B mpoayKTax MMTaHUS U BIHSHHUE €ro Ha OPraHW3M YeloBeKa.
Hcnonb30BaHnEe MUHEPAIBHBIX KACIOT HA HPEAIPUATUAX 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 METAILTYPIrUuu. POJIb METAIIOB U CIIaBOB
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 u ciocoObl 3aIUTH 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 muTaHus Hoaa U ero OMOJI0ru4ecKas pob.
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 U IMYTH CHUYKEHUS 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 IPOUCXOXKICHHE HA3BaHUS HEKOTOPHIX XUMUYECKHUX 3JIEMEH-
TOB.

48



OxpaHa OKpy’Karolenl cpeabl OT XUMUYECKOT0 3arps3HeHus. KoinuecTBeH-
HBIE XapAKTEPUCTUKU 3arPs3HEHNS OKPYKAIOIIEH CPEBbI.

[IekTHH ¥ €ero BIMSHHE HA OPTaHU3M YEJIOBEKA.

[Inrocel 1 MuHychl HanuTKOB «llencu» n «Koka-Koma», «Copaiim» un «®DaH-
Tay.

[ToBapeHHas cOJIb — MUHEPAJT HEOOBIYAITHOW Ba)KHOCTH.

[loBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

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

[IpuMeHeHne CyCIEeH3UM U YMYJIBCUN B CTPOUTEIIBCTBE.

[TpumeHeHune TBEpIOro u razooopasHoro okcuaa yriaepoaa (IV).

Peakunu ropeHust Ha IpOU3BOJCTBE U B OBITY.

Pe3nHOTEXHNYECKOE MPOU3BOACTBO U €T0O POJIb B HAYYHO-TEXHUYECKOM
porpecce.

PeHTreHoBCKOE M3IIy4eHnEe U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIMHE.
Ponp MeTainoB B HCTOPUU YeJIOBEYECKON LUBUIM3anuu. Mcropus oreue-
CTBEHHOH 4epHOU MeTaiTyprui. COBpEMEHHOE METAJLTYPIUYECKOE TPOU3-
BOJICTBO.

Ponp 0T€4eCTBEHHBIX YUEHBIX B CTAHOBIIEHUH U PA3BUTUU MUPOBOM Opra-
HAYECKOU XUMUH.

CBapo4HO€ MPOU3BOACTBO U POJIb XUMHUH YIJIIEBOJOPOIOB 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.
DKOJIOTUYECKHUE ACIIEKThI HCTI0JIB30BAaHUS YTIIEBOAOPOIHOTO CHIPBSI.
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

OcBoeHHe MporpaMMbl Y4eOHON NUCHUIUIMHBI « XUMUS» MPEANOIaraeT Haludue
B NpoQeccHOHaNbHON 00pa30BaTENIbHON OpraHU3alUM, peaau3yrolle o0pa3oBaTeib-
HYIO IpOTrpamMMy cpeHero odmiero oopazoBanus B npeaenax ocsoenus [IICC3 na 6aze
OCHOBHOTO 00I11ero 00pa3oBaHusl, KaOMHETa XUMHUHU ¢ Jaboparopuel u J1abopaHTCKOU
KOMHATOH, B KOTOPOM HMMEETCSl BO3MOXHOCTh OOE€CIeunTh CBOOOJHBIM AocTyn B UH-
TEPHET BO BpeMsi y4eOHOTO 3aHATHS U B MEPUOJ BHEYUEOHOI AesITeNbHOCTH 00ydaro-
IUXCS.

[lomemenne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSIM CanuTapHo-
sanuAemMuosiorndyeckux npasui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHa-
IIEHO TUIIOBBIM O0OpY/IOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHUSAX, B TOM YHUCIIE
CHEeUaIN3UPOBAHHON YUeOHOI MEOENbI0 U CPEACTBAMU O0YUYEHHUS, TIOCTATOUYHBIMU IS
BBITNIOJIHEHMSI TPEOOBAaHUH K YPOBHIO IIOJTOTOBKH O0YUYaOIIUXCS.

B kaOunere MmynbTUMenuiiHOE 000PYAOBAHUE, IOCPEACTBOM KOTOPOIO yYacCTHH-
K 00pa30BaTENBHOTO MpPOIEcca MOTYT IPOCMATPUBATh BU3YalbHYI0O HMHPOPMAIIHIO TIO
XUMHH, CO37aBaTh MPE3EHTALUH, BUIeOMaTepUabl U T. I1.

B coctaB yuebHO-METOIMYECKOTO M MaTEpUATbHO-TEXHIUECKOTO OCHAIICHUS Ka-
OuHera
XUMHH BXOJIAT:

* MHOTO(YHKITMOHATLHBINA KOMIUJIEKC TPEINo1aBaTels;

* HaTypaJIbHbIe 00BEKTHI, MOJIETH, MPUOOPHI M HAOOPHI ISl TOCTAHOBKH

JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIE M SKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHUS,

* CpE/ICTBA HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUA;

* PCaKTUBHI,

* IEpEYHU OCHOBHOM U JIOTIOJIHUTEIBHON YUEOHOM JIUTEpaTyphl;

* BCIIOMOTaTEIbHOE 000PYI0BaHUE U UHCTPYKIINH;

* OMOAMOTEeYHBIN QOHSI.

B Oubnuoteunsiit poua BXOAAT yUeOHUKU U y4eOHO-METOIUYECKUE KOMIUIEKTHI

(YMK),



PEKOMEHIOBaHHbIE WM JOIMYIICHHbIE JIs1 UCIOJIb30BaHMs B MPO(decCuOHATBHBIX 00pa-
30BaTEIbHBIX OPTraHU3AIUgX, PEATH3YIONINX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHETO
obmrero oopazoanus B mpeaenax ocBoeHus [IIICC3 na 6a3e ocHoBHOTO 061IIETO 00Opa-
30BaHMUSI.

bubnmuoteunsiii GoHA MOXET OBITH JOMOJHEH XUMHYECKOW SHITUKIIONEINCH,
CIIPABOYHMKAMU, KHUTaMU JIJI1 YTEHUS IO XUMUHU.

B npornecce ocBoeHus MporpaMMbl Y4eOHOU TUCHUTIITUHBL « XUMUSD CTYIEHThI
MMEIOT BO3MOKHOCTb JOCTYIA K 3JIEKTPOHHBIM y4€OHBIM MaTepualiaM Mo XUMHH, UMe-
IOIMMCST B CBOOOAHOM AocTyne B ceTd MHTepHeT (2JEKTPOHHBIM KHUTAM, MPAKTUKY-
Mam, TecTam | JIp.).

3.2. UndpopMaunoHHoe odecneyeHue 00yueHust
IlepedyeHb pekoMeHayeMbIX yueOHbIX u3Aannil, UHTEepHeT — pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI
OCHOBHBIC HCTOYHHUKH:
[Ma6puensn O.C., Octpoymon WN.I". Xumusi, YrioyOneHHbIi ypoBeHb, 10 kiacc —M:
Hpoda.,2014.

Pesxum noctyna:lib.kbsu(CD-auck) https://drive.google.com

[Mabpuensn O.C., JIsicoBa I'.I' Xumust, YrimyOnennsiit ypoensb, 11 kimacc —M: [Ipo-
da.,2015.

Pesxxum noctyna:lib.kbsu(CD-auck) https://drive.google.com

JIonoJIHUTEIbHbIE HCTOYHUKH:

["a6puensn O.C., Octpoymon U.I'. Xumus st npodeccuii U crienuaibHOCTEH ecTe-
CTBEHHO-HAY4YHOTO MPOo(uiIs: yueOHHK AJisi CTYACHTOB MPOo(hecCHOHATBFHBIX 00pa30Ba-
TEJIbHBIX OpraHu3allMii, OCBauBaroluXx npodeccuu u cneruanboctu CI10. — M., 2017
["a6puensa O.C., JIpicoa I'.I'. Xumus. Tectol, 3aaun U ynpakHeHUS: Y4€OHOE MTOCO-
Oue 7151 CTYIEHTOB POo(hecCHOHaNbHBIX 00pa30BaTeNIbHBIX OPraHU3alui, OCBABaIO-
mux npodeccuu u cneruanbaoctu CI10. — M., 2017

[Ma6puensa O.C. u ap. Xumus. [Ipaktukym: y4ueb. mocodue 11t CTyAeHTOB npodeccro-
HaAJBHBIX 00pa30BaTEbHBIX OpraHU3aIiii, OCBAUBAIOIINX MPO(deccru U CennaaIbHOCTH
CIIO. -M., 2017

INabpuensn O.C., OctpoymoB W.I'. Xumus: yaeOHUK Jis CTYJAEHTOB PO eCCHOHAb-
HBIX 00pa30BaTEIbHBIX OPTaHU3AINMA, OCBAMBAIOIINX MPOGECCHH U CIICIIUATBHOCTH
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https://drive.google.com/
https://drive.google.com/

CIIO. - M., 2017

[Ma6puensa O.C.u ap. Xumus: mocobue 1y moaroroBku k EI'D: yue6HOE mocodue st
CTYZCHTOB MPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHNU3AlUNA, OCBAUBAIOIINX TPO-
beccun u cnenpansaoctu CI1O. — M., 2017

Epoxun F0.M., KoBanesa N.b. Xumus ans npodeccuii u crienuanbHOCTEN TEXHUYECKO-
IO U €CTECTBEHHO-HAYYHOTO Npoduiielt: yueOHUK JIJIsl CTYIEHTOB MPO(eCcCHOHATbHBIX
oOpa3oBaTeIbHBIX OpraHu3alMii, OcBauBaroMIKX mpodeccuu u cnenranbHoctu CI1O.—
M., 2017

Epoxun FO. M. Xumusi: 3agauu u ynpaxHeHus: y4eo. mocodue uist CTy. YUpeKIeHUN
cpen. npod. oopazoBanus. — M., 2014.

Epoxun FO. M. CO0pHUK TECTOBBIX 3aJjaHUI M0 XUMUU: yueO. MOCOOUe AJisl CTY/I.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2014.

Epoxun 0. M., KoBaniera U. b. Xumust 1151 npodeccuii U cneruaibHOCTeN
TEXHUYECKOTO Npouiist. DIEKTPOHHBIN yueOHO-METOANYECKUN KOMIUIEKC. — M.,

2014.

10.CmagkoB C. A., Octpoymos U. I'., I'a6puensa O. C., JlykpssnoBa H. H. Xumus must

> w e

npodeccuil ¥ crienuanbHOCTEN TEXHUUECKOTo Tpoduisi. DIEKTPOHHOE MPUIIOKEHHUE
(2JIEKTPOHHOE YUeOHOE U3- JaHWe) IS CTYI. YUPEKICHUM cpell. mpod. oOpa3oBaHus.
— M., 2014.

HuTepHeT- pecypcsbl:

www. chem. msu. su (QnekTpoHHas OMOINOTEKA 10 XUMUN).

www. enauki. ru (MHTepHET-U31aHue A1l yuutenen «EcTecTBeHHbIE HayKn»).

www. lseptember. ru (MmeToanueckas razetra «llepBoe ceHTIOps»).

www. hvsh. ru (kypnan «Xumus B mikose»). www. hij. ru (xkypHan «Xumus u

KU3ZHBY).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHON

JUCLUTIINHBI
Pe3yabTarnl 00yyeHus @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
(ocBOeHMSI YMEHHUSs1, YCBOEHH S 3HAHUA) pe3yJabTaToB 00y4eHHsl

OcBoeHue copepKanus Y4eOHOU TUCITUTITMHBI
«XuMusi», 00eCcTieunBaeT JOCTHKCHHUE CTYICHTaAMH
CJICIYIOIINX PE3YJIbTATOB:

¢ JMYHOCTHBIX: YCTHLIﬁ OIIpOC B Q)opMe KOJUIOKBHUYMA,
— YYBCTBO I'OpAOCTH U YBaAXKXCHUA K UCTOPUHU U 10- IMMCHbMEHHBII OIipocC B (1)opMe KOHTPOJIb-
CTHIKEHHSIM OTEUECTBEHHON XMMHYECKOM HAYKH, HOH pa6OTBI, WHAUBUYAJIbHBIC 3a/1aHUA,
XUMHYCCKHU I'PaMOTHOC IMOBCACHUC B HpO(i)CCCI/IO- TECTOBBIC 3aJaHuA, JOKJIaJbl, YCTHBIC 1

HAJILHOMW JICATEIBHOCTH ¥ B OBITY TIPU OOPAIIICHUU C | ITUCbMEHHBIE COOOIICHUS
XUMHUYECKHMH BEIECTBAMH, MaTepHAJIaMU TIPOIIeC-
camu;

— FOTOBHOCTH K MPOJIOJKEHHUIO 00Pa30BaHUSI U TIO-
BBIIIICHUS KBAIM(UKAIIMK B U30paHHOM Mpodeccu-
OHAJILHOM JISSATEIILHOCTH U 00BEKTUBHOE OCO3HAHHE
POJIM XMMUYECKHX KOMITETCHIIUN B 3TOM;

— YMEHHE HUCITOJIB30BATh JOCTHKEHUS COBPEMCH-
HOM XMMHYECKON HAYKU U XUMHUYECKUX TEXHOIIO-
TH JIJIS TIOBBIIICHUST COOCTBEHHOTO HHTEJUICKTY-
AIBHOTO Pa3BUTHUS BEIOPaHHOMN MpodecCHOHATBHON
JIeSITCIIBHOCTH;

* METaIpeIMETHBIX: YCTHBIH Orpoc B (hopMe KOJUTOKBHYMa,
— WCIIOJIb30BAHUE PA3IMYHBIX BUAOB MTO3HABATENb- | MUCHMEHHBINH OMPOC B POpMe KOHTPOIIb-
HOfI OCATCIIBHOCTH U OCHOBHBIX I/IHTGJ’IJ’ICKTyaJ'II)HI)IX HOfI pa6OTI)I, I/IHI[I/IBI/II[yaHI)HI)IG 3aJaHusd,
omepaiuii (MOCTaHOBKH 3a/1a4M, (OPMYIHPOBAHUSL | TECTOBBIE 33/1aHU, JOKIIAJbl, YCTHBIE U
TUTIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUA, 000011Ie- | MTUChMEHHBIE COOOIICHUS

HUSl, CHCTEMAaTHU3alliH, BBISBICHUS TPUUUHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCKA aHAJIOroB, hopmy-
JUPOBAHUS BBIBOJIOB) JUISI PEIICHUS TOCTaBIEHHON
3a1a4u, HpI/IMeHeHI/Ie OCHOBHBIX METOI0B ITO3HAHUSA
(HaOMroICHUSI, HAYYHOTO SKCIIEPUMEHTA) JUIS U3Y-
YCHUS pa3J’II/I‘—IHBIX CTOpOH XUMHNYCCKUX O6”[)€KTOB "
MPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXO -
MOCTh CTaJIKUBATHCS B IPOo(eccuoHambHOM cdepe;
— HUCITIOJIb30BAHHC paSJ'H/I'-IHI)IX NCTOYHUKOB IJI I10-
Ty4eHUs] XUMUYECKOW nH(OpMAIIUU, YMEHHUE OlIe-
HHUTH €€ HOCTOBepHOCTB JJIs1 TOCTUIXKCHU S XOpOHII/IX
pe3ynbTaTOB B MPOQeCcCUOHANTBHOM cdepe;
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* IPEIMETHBIX:

— ¢(hopMHPOBAHHOCTH MPECTABICHUN O MECTE XU-
MHH B COBPEMEHHOW HAy4YHOUW KapTHHE MUPa; TO-
HUMaHHUE POJIM XUMUU B (HOPMHUPOBAHUH KPYro30pa
U QYHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa IS
pEIICHUs TPAKTUYECKUX 3a]1ay;

— BJIQJICHUE OCHOBOIOJIAralOIMMU XUMUYECKUMHU
MOHSATUSMHU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE T0JIb30BaHUE XUMHUECKOU Tep-
MHHOJIOTHEH U CUMBOJIHUKOM;

— BJIaJICHHE OCHOBHBIMHU METOJIaMHU HAY4YHOTO 10-
3HAHMUSI, UCTIOJIL3YEMBIMU B XUMUH: HAOTIOJACHHEM,
ONMCAaHUEM, UBMEPEHUEM, FIKCIIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, 00BIACHATH PE3yIbTATHI IPOBECH-
HBIX OIIBITOB U JI€JaTh BbIBOJIbl; TOTOBHOCTB U CIIO-
COOHOCTB MPUMEHATH METOJIbI IO3HAHUS TIPU pe-
LICHUU IPAKTUYECKUX 3a]1aY;

— c(hopMHPOBAHHOCTH YMEHHUS JJaBaTh KOJINYE-
CTBEHHBIE OLICHKU U TPOU3BOAUTH PACUEThI 10 XH-
MHUYECKUM (OpMyJIaM B YPaBHCHHSIM;

— BIIAJICHHE MIPaBUJIaMU TEXHUKH 0€30MaCHOCTH
MIPU UCTOJIb30BaHUU XUMHUECKUX BEIIECTB;

— ¢(hopMHPOBAHHOCTH COOCTBEHHOW MO3UIUH 110
OTHOIIICHUIO K XUMUYECKON HH(POPMAIIIH, ITOTyYa-
€MOU U3 pa3HbIX HCTOYHUKOB.

YCTHBIH oIpoc B (hopMe KOJUIOKBUYMA,
MUCHEMEHHBIN OTPOC B pOpME KOHTPOIIb-
HOM paboThl, UHAUBUIyaJIbHbIE 3a/1aHUS,
TECTOBBIC 3aJ]aHUs, JOKJIA/Ibl, YCTHBIE U
MUCbMEHHBIE COOOIICHUSI.
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