OEJAEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIb-
HOE YYPEKJIEHME BbICHIEI'O OBPA3ZOBAHUA
«KABAPAMHO-BAJIKAPCKH T'OCYJIAPCTBEHHBIA YHUBEPCUTET
M. X.M. BEPBEKOBA»

MeaunuHCKHI KOJLIeIK

YTBEPXIAIO
JIMPEKTOP MEIULIMHCKOTO KOJIJIEDKA
[Tombuea C.B.

«» 2019 .

PABOYASI TIPOTPAMMA YYEFHOH IUCHATLINHBI

I1/1.02 Xumusi

HporpaMMa MOATOTOBKH CHENHAJIUCTOB CPECAHET0 3B€HA

34.02.01-CecTpunckoe 1ey10

EcrecTBeHHOHAYYHBIH IPOduIIbL

Cpeanee npogeccuoHaIbHOE 00pa3oBaHHe

KBanudukanusi BbINYCKHHKA
Meaununckas cectpa \ MeaunuHckuii Opar

Ounas ¢opma o0yueHust

Hajabuuk, 2019



Pabouast mporpamMma y4eOHON AUCLUIIINHBI «XUMUsD» pa3paboTaHa Ha OCHOBAHWH MPUMEPHON
NPOTrpaMMbl Y4EOHOH AUCLUTUINHBI « XUMHSD» IS PO ECCHOHATBHBIX 00pa30BaTEIbHBIX Opra-
HU3AMH, pPEKOMEHIOBaHHOW denepalbHbIM TOCYAaPCTBEHHbIM aBTOHOMHBIM YUPEKICHHUEM
«DenepanbHbIl HHCTUTYT pa3BUTHA oOpasoBaHus» (nanee - PI'AY «®PHMPO») B xauecTBe npu-
MEpPHOW TPOrpaMMBbl JJIsl peasu3alliil OCHOBHOH Npo(decCHOHAIBbHOW 00pa3oBaTeNbHON Mpo-
rpammbl CITO Ha 6a3ze 0CHOBHOTO 00IIero 00pa3oBaHus C MOJyYEeHUEM CpeaHero odiero odpa-
30BaHusA, TpoTtokon Ne 3 ot 21 urona 2015r., peructpaunonHbiii HoMmep peuensun Ne385 or 23
utonst 2015 r. PI'AY «OHUPO».

Pabouast mporpamma yuebHOI quCHUILIHHBI 00CYKAeHa U yTBepkaeHa Ha 3acenannu LIMK o0-
meobpasoBarenbHbIX qucumuma MK KBI'Y

IIporokon Nel ot « » 2019 r.

IIpencenarens LMK Bbxxuxarnosa D .A.
(moamnuck)

Meroguct MK KbI'Y I'ynnoera A.C.
(moamuck)

CornacoBaHo

Hayunas oubnmnorexa KBI'Y, ot- I'y6xoxosa H.A.

J€JI KOMIIJICKTOBAaHUA

(moamuce)



JIucr perucrpanum U3MEHCHHI.

IOLUX PE3YyJIbTATOB:
.............................. MPEIMETHBIX
U3JIaraeTcs B CleAyIoIel peJaKkLnu:

e chopMuUpPOBAaHHOCTH COOCTBEHHOM

MO3ULIUU o OTHOLLIEHHUIO
XUMHYECKOH WH(pOpPMaLUHY, MOITyd4aeMON W3 PasHbIX HC-
TOUHHKOB. ...\ttt it it e

(manee Mo TEKCTy MPOrPaMMBbI)

PEKOMEHAYEMAA JIMTEPATYPA
JIns CTyA€HTOB:
Hznaraercs B cienyoouien peaakuuu:

— Ouonoruye-
CKUX AUuCLH-
TTJIMH

PexBusnThI Hara
Ne JOKYMEHTa | BBEJEHU
n/ Conepxanune U3MEHEHUsI 00 yTBepxKae- s
n HUH U3MEHe
U3MEHEHUs HUS
AxTyanu3upoBaHa padodast mporpamma IIporokon 3a-
cenanus Nel
MK ®apma-
1. IL_I[I/II/I u XI/Il\IjII/IKO 29.09
2016
— Ouonoruye-
CKUX TUCLH-
TUTHH
MNOACHHUTEJIbBHAA 3AITMCKA
A03.2. u3naraercs B CIeNyIOIIeH peakiuu. ... , C
yuetroM IIpumepHOil OCHOBHOM oOpa3zoBaTenpHON
MPOrpaMMBbl  CPETHETO obmrero obpazoBaHus,
onoOpeHHoI pemeHreM penepaibHOro yueOHO-MeToaue-
CKOro o0benuHeHus o odmmemy 00pa3oBaHUIO (TIPOTOKOJ
ot 28 utons 2016 1. Ne 2/16-3). .....................
(manee Mo TEKCTy MpPOrpamMmabl)
PE3YJIbTATBEI OCBOEHMSA YUEEHOU
JUCTIMITJIMHBI ITpotokon 3a-
cenanus Nel
OcBoeHue copepkaHusi y4eOHOW MUCLMILIMHBI MK ®apma-
2 | «Xumust», obecrieunBaeT JOCTHIKEHHE CTYIEHTAMH CIIENTy- LIUN U XUMHKO ;8'1078




Ma6bpuensH O.C., OctpoymoB WN.I'. Xumus: yyeb-
HUK NS CTYLEHTOB npoeccuoHanbHbiX 06pa3oBaTesib-
HbIX OpraHu3auuin, ocBamBalLWMX npodeccun u cneuym-
anbHoctu CIro. - M., 2017

Ma6bpuensH O.C., OctpoymoB W.I'. Xumua ans
npogeccnin n cneunanbHOCTEN eCcTeCTBEHHO-HAY4YHOro
npounsa: y4yebHUK AN CTYLEHTOB NPO(eCcCUOHaNbHbIX
obpa3oBaTe/ibHbIX OpraHu3aLlunil, ocBavBarLWMX npogec-
CUW U crewnanbHoCTH
Cro. - M., 2017

Fa6bpuensH O.C. n gp. Xumus. MNMpaktukym: y4eb.
nocobue ana cTyfAeHTOB npodeccuoHanbHbiX 06pa3oBa-
Te/bHbIX OpraHu3aLuunii, oceanBaroLLmMx NPogeccmm n cne-
uuanbHocTtu CI10O. -M., 2017

Fa6bpuensH O.C. v gp. Xumus: nocobue ana nogro-

TOBKM K E3: yueb.
nocobue Ana CTyfLeHTOB npodeccuoHanbHbIX 06pa3oBa-
Te/lbHbIX OpraHun3auunii, ocBanBaroLLMX npogeccun n cne-
umanbHocTtn CIMO. - M., 2017

MabpuensH O.C., NibicoBa I'.I". Xumua. TecTol, 3a-

Jaun 1 ynpaxxHeHus: y4eo.
nocobue Ana CTyAeHTOB NpodecCcMOHaNbHbIX 00pa3oBa-
Te/lbHbIX OpraHun3auunii, ocBanBaroLLMX npogeccun n cne-
umanbHocTtn CIMO. - M., 2017

EpoxuH HO.M., Kosanesa N.b. Xumua gna npo-
(heccuii U cneymanbHOCTEN TEXHUYECKOTO M eCTECTBEHHO-
Hay4yHOro npodwuneii: y4ebHUK Ans CTYAEeHTOB npodeccu-
OHa/IbHbIX 06pa3oBaTefibHbIX OpraHu3auunii, ocBauBato-
Wux npodeccun n cneymansHoctn Cro.- M., 2017

(manee no TeKCTy nNporpammel)

[ns npenopasatenei

N3naraetcs B crefytoLLein pesakumu:

06 obpa3oBaHMK B Poccuiickoin ®degepaunn: genep.3akoH
29.12. 2012 Ne 273-®3 (B pea. PefepasibHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, o1 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-d3, ot 03.02.2014 Ne 11-®d3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, c u3m.,
BHeCceHHbIMN ®PepepanbHbiM 3aKoHOM 0T 04.06.2014 Ne
145-®3, B peg. ot 03.07.2016, ¢ m3m. ot 19.12.2016.)

nporpaMmax Ha 0CcHoBe [1pumepHOIi OCHOBHOI 06pa3oBa-
TeNbHON nporpamMmmbl cpeAHEro o6uiero obpa3oBaHus C

oT



ydaeroM  npodwis mpodeccHoHaTpbHOrO 00pa3oBaHUs,
ocsanBaemoii npodeccun IMNIKPC wim cnenwambHOCTH
IIICC3.

IIpuka3z MunuctepcTBa oOpazoBanus U Hayku P® ot 31
nexabps 2015 r. N 1578 "O BHeceHUH H3MEHEHUI B (ene-
paJIbHBIN TOCYAapCTBEHHBIN 0Opa3OBaTEeBHBIN CTaHAAPT
cpenHero odmero odpa3oBaHUs, YTBEPKACHHBIN TpHKa-
30M MunucrepctBa obpa3oBaHuss M Hayku Poccuiickoit
®enepauuu ot 17 mas

2012r.N413"

[TpumepHast ocCHOBHasi 0Opa3oBaTeNibHasl IPOrpamMMa Cperl-
Hero obO1ero obpa3oBaHusi, ONOOpeHHAs peleHueM derne-
pPaNILHOTO Y4eOHO-METOMUYECKOTO OOBEeIUHEHHs] 1Mo 00-
memy oOpaszoBanuio (mpoTokos or 28 wroHst 2016 r. Ne
2/16-3).

CrnankoB u ap. Xumust aiist mpodeccuii U Criernaib-
HOCTEH TeXHUYECKOro Npodist (3JMEKTPOHHOE MPHIIOKE-
Hue). — M.,2017

(manee Mo TEKCTy MPOrpaMMel)

1. ITo yueOHOMY TIaHY M3MEHEHBI HA3BAHUS AUCLUILTHHBI C
OV 012 «Xumusa» Ha I1]] 02 Xumus

2. BHeceHBl H3MEHEHUS B KOJHUYECTBE YaCOB IO MakK-
CUMaJIbHOW Harpyske yueOHOW AuCHUNIUHB XUMHUS C
1324.1a 208 Xumug c150y.Ha 208.

3.HOI[FOTOBKa " 3alluTa MHAUBUAYAJbHBIX IPOCKTOB

IIporokon 3a-
cenanus Nel
obmeobpazo-
BaTEJIbHBIX
TVCLUTITAH
MK KBI'Y
Nel or 30 aB-
rycra 2018
roja

30.08.2
018
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1. TACIIOPT PABOYEI IMPOT'PAMMBI YUEBHOM JUCIHUTLTAHBI

1J1.02 XUMUA

1.1.00n1acTb npuMeHeHusi pado4eii nporpamMmsl
Pabouas mporpamma ydeOHOW AMCUMIUIMHBI «XUMUS» SBISETCS YaCThEO MPO-
rpaMMbl MOATOTOBKH CIIENUAIIMCTOB CPEAHETO 3B€HA B cOOTBETCTBHM ¢ DI'OC crie-
mmaneHoctr CITO 31.02.02  Akymepckoe aeno, 33.02.01-®apmanus, 34.02.01-
CecTpHHCKOE IEN0
Pabouas nporpamma y4eOHON TUCUUIUIMHBI MOKET OBITh MCIOJBb30BAHA APYTUMHA
npo(ecCUOHAIEHBIMU 00PA30BATEIbHBIMU OPraHU3aAUSIMU, PEATTU3YOIIMMU 00pa-
30BaTEIBHYI0 MPOTpaMMy CpPeaHero oomro oOpa3oBaHUs B MPEAENIax OCBOCHUS
[TICC3 CTIO Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHUsl.

1.2. MecTo y4eOHOI NMCUMILUIHHBI B CTPYKTYpPe NMPOrpaMMbl NOATOTOBKH CIie-
HHAJHMCTOB CPeIHero 3BeHa.

[Tpoduneras pucuuuimHa 00MEe0OPa30BATENBHOIO IAKIIA.

1.3. Hean u 3a8a4¥ AUCHUIVIMHBI — TPEOOBAHHMS K Pe3yJIbTATAM OCBOCHUS
y4eOHO# JHCUMIIIMHBI:
Henn:

- (popmupoBaHue y 00yUaArOIMXCs YMEHHUSI OLICHUBATh 3HAUMMOCTh XUMUYECKOTO
3HAHUS JUT KQKJIOTO YEJIOBEKA,

- (opMupOBaHKE Y 00YUYAOIIUXCS LETOCTHOTO MPEACTABICHHS O MUPE U POJIA XH-
MUU B CO3[JJaHUH COBPEMEHHOM ECTECTBEHHO-HAYYHOW KAPTHHBI MUPA; YMEHUS 00b-
SCHATH OOBEKTHI ¥ MPOLIECCHI OKPY KAIOLIEH NEHCTBUTEILHOCTH: TPUPOJHOM, COLIH-
AJIBHOW, KYJIBTYPHOU, TEXHUYECKON CPEIbl, — UCIIOIB3YS UIS OTOI0 XUMUYECKUE
3HAHUS,

- pa3BUTHE Y 00YUYAKOIIMXCS YMEHUH pa3nuyarh (PaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUACTh UX CBSI3b C KPUTCPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OMPENECICHHONW CUCTEMOM IEHHOCTEH, (hOpMYyJIMPOBATh U 0OOCHOBBIBATH COOCTBEH-
HYIO MMO3HILIUIO;

- npuoOpeTeHrne 00YUYAOUIMMUCS OMBITA PA3HOOOPA3HON ACITENBHOCTH, TO3HAHUS
Y CaMOIMO3HAHUS;, KITFOYEBBIX HABBIKOB, UMEIOLINX YHUBEPCATBHOE 3HAYCHHE TS
PA3JIAYHBIX BHJOB JCITEILHOCTHA (HABBIKOB PEUICHUS MPOOJIEM, MPUHSATUS PELIe-
HUi1, MOUCKA, aHau3a U 00pabOTKN HH(POPMALIMHA, KOMMYHHKATHBHBIX HABBIKOB,
HABBIKOB M3MEPEHUHM, COTPYAHMYECTBA, O€30MACHOT0 OOpaICHHS ¢ BEICCTBAMHU B
MOBCETHEBHOM SKM3HU ).

OcBoeHuE coepanus Y4eOHOH TUCHUTUTMHBL « XUMHUSDY, 00€CIICUUBAET JOCTUKE-
HUE CTYACHTAMU CJICIYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

— YyBCTBO FOPAOCTH M YBAKCHUS K UCTOPUM U JOCTHXKCHUSM OTCUECTBEHHON XH-
MUYECKOH HAYKH, XMMHYECKA TPAMOTHOE MOBEACHHE B MPOPECCHOHAIBHON Nes-
TEJIBHOCTH U B OBITY IPX OOpalICHUH ¢ XUMUYECKUMU BEUIECTBAMH, MaTepralaMu
IPOLECCAMH,

— TOTOBHOCTbh K MPOAOHKEHUIO 00pa30BaHUs M MOBBIIICHUS KBaTU(UKALKAN B U3-



OpaHHOH TTPO(PECCHOHATLHON ACITETLHOCTH U OOBEKTUBHOE OCO3HAHUE POJIA XH-
MHUYECKUX KOMIETECHIUH B 3TOM;

— YMEHHUE HCTIONIB30BaTh JOCTUKCHHS COBPEMEHHOM XUMUYECKOH HAyKN U XMMHYE-
CKMX TEXHOJIOTHI JUIsl MOBBIIIEHUSI COOCTBEHHOIO MHTEJUICKTYAIBHOTO PA3BUTHS
BbIOpaHHOW TPO(HECCHOHATTBHOM AEATEIBHOCTH,

MeTanpeIMeTHbIX:

— UCMOJB30BAHUE PA3IMYHBIX BHJIOB IMO3HABATEIBLHON AEATEILHOCTA U OCHOBHBIX
WHTEIIEKTYAJbHBIX Onepaunii (MOCTaHOBKK 3aAa4d, (POPMYJIMPOBAHMS THIIOTES,
aHaM3a U CUHTE3a, CPaBHEHUS, 0OOOIIEHUS, CUCTEMATU3ALIMK, BBISBJICHUS MPH-
YUHHO-CJICCTBEHHBIX CBA3€H, MOWCKA aHAJIOTOB, (POPMYJTUPOBAHUS BBIBOJOB) AJIs
pPELICHUS] TOCTABJIICHHOW 3a/1a4i, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HAONIOACHU S, HAYYHOT'O SKCIIEPUMEHTA) JUTsl U3YUYEHUSI PA3JIMYHBIX CTOPOH XUMU-
YeCKMX 0OBEKTOB M MPOLECCOB, ¢ KOTOPHIMA BO3HUKACT HEOOXOIUMOCTh CTAJIKH-
BaThCs B MPO(ECCUOHATBHOM cepe;

— WUCMOJIb30BAHUE PATMYHBIX HCTOYHHUKOB JUIS MOTYUYCHHs] XUMUYECKON uH(popMa-
U1, YMEHHE OLICHUTH €€ JOCTOBEPHOCTh JJIsI JOCTHKEHUS XOPOLINX PE3YJIBTATOB B
npogeccnoHanbHOM cdepe;

npeAMeTHBIX:

— ¢(hOPMUPOBAHHOCTH MPEJCTABJICHUNA O MECTE XUMUU B COBPEMEHHON HAy4YHOM
KapTUHE MHUPA; MOHUMAHKUE POJIM XUMHUH B (POPMHUPOBAHUK KPYyro3opa v PyHKIHO-
HAJIBHOH TPAMOTHOCTH YEJIOBEKA [T PEIICHUS TPAKTHYECKUX 3a/1a4,;

— BJIAJICHUE OCHOBOMOJAratOIUMN XUMHUYECKAMHU TOHATHUSAMH, TEOPUSAMH, 3aKO-
HAMH ¥ 3aKOHOMEPHOCTSIMH;, YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOIOTUER
A CUMBOJIMKOM,

— BJIAJICHUE OCHOBHBIMH METOAAMH HAYYHOTO TTO3HAHHUS, HCTIOJIb3YEMBIMU B XUMUH:
HAOFOIEHUEM,, OTIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSICHSTh PE3YJIbTAThl MPOBEACHHBIX OMBITOB W JAENIAaTh BBIBOABI, TOTOBHOCTH W
CHOCOOHOCTh MPUMEHSATh METOABI MO3HAHUS MTPU PEUICHUH MPAKTUYECKUX 3a/a4,

— ¢()OPMUPOBAHHOCTh YMEHUS JABATh KOJMYECTBEHHBIC OLICHKH M MPOWU3BOIUTH
pacyeThl N0 XUMUYECKUM (OpMYyJIaM B YPABHECHHUSIM,

— BJIQJICHUE MTPABWJIAMU TEXHUKK O€30MaCHOCTH MPH UCHOIB30BAHUN XUMHYECKHX
BELICCTB,

— ¢(pOpMUPOBAHHOCTH COOCTBEHHOM MO3UIMU MO OTHOIICHUIO K XUMUYECKON WH-
(opmanuu, MoJry4acMoil U3 pa3HbIX HUCTOUHUKOB.

1.4. KosimyecTBO 4acoB HA 0CBOCHHE paldoyeil nmporpaMmbl y4eOHO# aucUH-
MJIHHBI:

MaKCUMaJIbHOW yueOHON Harpy3ku oOydaromerocs 208 yaca, B TOM YUCIIE:
00s13aTeNbHON ay TMTOPHOM yueOHOM Harpy3ku oOy4varomerocst 139 yacos;
CaMOCTOATEbHOM padoThl oOyyatomierocss 61 yac.

CaMOCTOATEIBbHON padoThl 00YYAKOUIErOCsS U KOHCYJIbTaluil - 61/8 Jacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCHUTLIAHBI
2.1. O0beM yueOHO AUCHHIJIMHBI H BHABI Y4e0HOii padoThI

Bup y4e6Hoii paGoThI Oo6bem
4acoB
MakcumanbHas yueOHast Harpy3ka (BCEro) 208
OO0s13aTenbHas ay IMTOpHAst yueOHasi Harpy3ka (BCero) 139
B TOM YHCJIE:
MPAKTUYECKUE 3aHITUS 20
CamocrosTenbHas paboTa 00ydJaronerocsi U KOHCYJIbTalu (BCETO) 61/8

ITpomesxyTouHas arrectaums B popme nudpepeHImpoBaHHOTO 3a4€Ta




HaumeHoBaHUue pa3aesioB U TeM

Coaep:xaHyue y4eOHOr0 MATEPHAJIA, MPAKTHYECKHE 3aHATHA, CAMOCTOATEIbHAS
2
padoTa CTyJIeHTOB
2

Oo0BeM ga-
COB

YpoBennb
OCBOEHUS

3

4

Paszpen 1. Opranuyeckasi Xumusi.

Tema 1.1.1 IIpeamer opranude-
ckoii xumuu. Teopus cTpoeHusi op-
FAaHNYeCKHX COeINHEeHUI

Tema 1.1.2 Ctpoenue aTtoma yrJe-
poaa. BajieHTHbBIE COCTOSIHUS.

Tema 1.1.3 Knaccudpuxauus opra-
HHYECKHX COeTHHEHHI.

Coaep:kaHue y4eO0HOro MarepuaJa

[TonsiTne 06 opraHUYECKOM BEINECTBE U OpraHudeckoil xumuu. Kpatkuii ouepk ucro-
pHH pa3BUTHS OPTaHUUECKO XxuMuun. Buramimsm u ero kpymenne. OcobeHHOCTH CTPO-
€HUs1 OpraHuvYecKux coennHeHuil. KpyroBopot yriepona B mpupoze.

IIpennoceuiku co3nanus Teopun crpoeHusi. OCHOBHBIE NOJIOKEHUS TEOPUU CTPOEHUS
A M BbytiepoBa. XUMHUECKOE CTPOCHHE U CBOMCTBA OpraHUYeCKuX BewlecTs. [1oHs-
tue 06 nzomepuu. Criocodb! OTOOPAKEHUSI CTPOCHUST MOJIEKYJIbI ((HOpMYIIbI, MOAENN).
3HaueHue Teopun A.M. byTieposa s pa3BUTHS OpraHU4YeCKOM XUMHUH U XUMHYe-
CKUX MPOTHO30B.

Coaep:kaHue yueOHOro MaTepuaJa

DJIeKTPOHHOE 00JIaKO U OpOUTaIb, - U p-OpOUTAITU. DNEKTPOHHBIE U 3JICKTPOHHO-TPA-
¢dudeckue GopmyIibl aTOMa YIJIepoAa B OCHOBHOM H BO30Y)KI€HHOM COCTOSTHUSX. Ko-
BAJICHTHAsI XUMHUYECKast CBSA3b U €€ KJacCH(UKALUS IO CIIOco0y NepeKpbIBaHUsI OpOH-
Tanel(c- u n-cesi3u). [lonsaTre rudpuausanyu. Pa3nuyable TUITBI THOPUAN3ALNN U
(bopMa aTOMHBIX OpOUTaIeH, B3AUMHOE OTTAJIKUBAHKIE THOPUIHBIX OpOUTaNel 1 X
pacrnojokeHue B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3Hepruu. I'eomerpust
MOJIEKYJI BELIeCTB, 0Opa30BaHHBIX aTOMaMH yIJIepOaa B Pa3IMYHBIX COCTOSTHUSIX T'H-
Opuan3aIuu.

Coaep:kaHue yueOHOro MaTepuaJa

Knaccuukanus opraHNuecKuX BELIECTB B 3aBUCHIMOCTH OT CTPOCHHUS YIIIEPOAHOM
ueny. [lonsiTie pyHKkunoHaMpHOH rpynmbl. Knaccudukamnmst opraHn4eckux BEeIecTB
1o TUNy PyHKINOHATIBHOMN FPYTIIIbL.

Knaccudukanms peakuuii B opranudeckoit xumun. [ToHsiTHE 0 THIAaX U MEXaHU3MaX
peakuuii B oprannueckoil xumuu. Cyberpat u pearent. Knaccngukanus peakiuii mo

2

1,2

1,2

1,2




Tema 1.1.4 OcHOBELI HOMEHKJIA-
TYpPbI OPraHH4YeCKHX COeIHHEHHIA.

U3MEHEHHIO B CTPYKType cyOcTpara (MprcoennHeHNe, OTIIETICHHE, 3aMeLIeHNe, H30-
MepHu3alLysl) U THITy peareHTa (paaukajibHble, HykieopuinbHble, 3nekTpodunbhble). Pe-
akiun npucoenuHerns (ANe AE), snumunnposanus (E), 3amemenus (8K, 8N\e 8E),
n3oMepu3aluy. Pa3HOBUAHOCTH peakLMi KaKaoro TUIA: THAPUPOBAHUE U NIETUAPUPO-
BaHUE, raJIOreHUPOBAaHNE U AerajoreHUpoBaHue, ruipaTalus U Aeruaparauus, Tuapo-
rajJJoreHUpOBaHueE U IerHporaJloreHupoBaHne, OoJUMepU3alysl U MONUKOHASHC AL,
neperpynnuposka. OCOOEHHOCTH OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUi B Op-
FAHUYECKOW XUMHUH.

Coaep:kaHue yueOHOro MaTepuaJa

TpuBuanpHble Ha3BaHUA. PallnoHanlbHas HOMEHKIIATypa Kak MpeaLIeCTBeHHHIIA HO-
merknaTypsl [IUPAC. Homenknarypa IIIPAC: npunnmne! o0pa3oBaHus HA3BaHUH,
CTapIIMHCTBO (PYHKLMOHAIBHBIX IPYII, UX 0003HaueHue B mpedurcax u cyppukcax
HAa3BaHUI OPraHUYECKUX BEIIECTB.

Tunwt xumuueckux ceaseil 6 OP2AHUYECKUX COCOUHEHUAX U CHOCOOBL UX PA3DbIGA.
Knaccuukanms KOBaJIEHTHBIX CBsI3€H 1O 3JIEKTPOOTPULIATEIIBHOCTH CBA3aHHBIX aTO-
MOB, CIOCO0Y MepeKpbIBaHUs OpOUTANIEH, KPaTHOCTH, MeXaHM3My obpa3oBanus. CBsA3b
MPUPOJIbI XUMUUECKOH CBA3M C TUIIOM KPUCTANJINYECKON peLIeTKH BEeIleCTBa U ero
¢dusndaeckuMu CBOHCTBAMU. Pa3pbIB XUMHUUECKOH CBS3H, KaK mporiecc, oOpaTHbIil ee
00pazoBaHN0. [ OMOTUTHYECKHIA U TETEPOTUTHYECKUI Pa3pbIBBI CBSI3EH, UX COMOCTAB-
JeHHe ¢ OOMEHHBIM B JOHOPHO-aKLENTOPHBIM MeXaHu3MaMu ux odpasosanus. [ToHs-
THe CBOOOTHOTO paguKkaa, HyKjIeohUIbHOU U 3JIeKTPO(HIIbHOM YaCTHIIBI.
Cospemennvie npedcmagieHuA 0 XUMUHECKOM CHIPOCHUN OP2AHUYECKUX EU{ECE.
OcHoBHbI€ HanpaBieHUs pa3BUTHsl Teopuun ctpoeHust A.M. bytneposa. M3omepus op-
raHUYEeCKUX BeIeCTB U ee BUAbl. CTPYKTypHasi U30MEpHs: MEXKJIACCOBasi, yIriiepoa-
HOTO CKeJleTa, MOJIOKEHHsI KPAaTHOM CBsI3u U pyHKUHOHANBHOH rpymnmbl. [IpocTpan-
CTBEHHasi U30Mepus: reoMeTprudeckas 1 ontudeckas. [loHsTHe acUMMETpHUUECKOro
LeHTpa. buonornyeckoe 3HaueHue onTuueckoi nzomepun. BzanmHoe BiusiHIEe aTOMOB
B MOJIEKYJIaX OPraHMYECKUX BEIIECTB. DJIEKTPOHHBIE 3((EKThI AaTOMOB H ATOMHBIX

1,2
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TPYIIT B OpraHUYeCKUX MoJieKyiax. MHAYKIIMOHHBIH 3(h(HEKT, MONOKUTETbHBINA U OT-
pULaTeNbHBIN, ero ocodbeHHOCTH. Me3omepHbIit d3hdekT (3¢ dHeKT conpskeHus ), ero
OCOOEHHOCTH.
Jemoncmpayuu. Konnekun opraHn4ecKux BelecTs (B T.4. JICKAPCTBEHHBIX Mperna-
paToB, Kpacuresieil), MaTepuaoB (IPUPOIHBIX U CHHTETUYECKUX KayYyKOB, TTACTMACC
Y BOJIOKOH) U M3/I€IMH U3 HUX (HUTH, TKAHH, OTJEIOYHBIC MaTEPHAJIbI).

Mopnenu monekyn CH4, C2H4, C2Hz, CsHs, CH30H - mapocrepskHeBbie 1 00b-
eMHbIe. Mozieu OTTaJKUBAaHUSI THOPUIHBIX OpOUTAJIEH C MOMOIIBIO BO3AYIITHBIX IIIa-
poB. B3aumoaeicTBrue HaTpusl ¢ 3TAHOJIOM U OTCYTCTBHE B3aUMOJEHCTBUS C TUITUIIO-

BBIM 3(pHrpom.
OmnbITHL, MOATBEPKAAOIINE HATHYNE (YHKIIMOHAIBHBIX TPYII Y COSAUHEHUN pa3iIiny-
HBIX KJIaCCOB.

Ilpaxmuueckas paboma No 1

H3rorosneHne Moaenen MOJIEKYJl OpraHMYeCKUX BEUIECTB.

1,2

Camocmoamenvnan paboma cmyoenmos

CamocTosTenbHOE H3yUCHHE TEOPETHUECKOr0 MaTepuala,;

CamocrosiTenpHasi MOATOTOBKA JOKJIAAA.

TeMbl JOKJIAOB:

e KpaTkue cBeneHHs MO UCTOPUN BOZHUKHOBEHUS M PA3BUTHUSI OPTaHUYECKON XUMUH.

e Xuzsb u nearenbuocte A.M. Bytneposa.

e Buranusm u ero kpax.

e Pousib OTEUECTBEHHBIX YUEHBIX B CTAHOBJEHUH U PA3BUTUU MUPOBON OPraHUYECKOM
XUMUHU.

e (CoBpeMeHHbIE TPENCTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHSI.

1.2 IlpeaensHbIE YyriaeBoAOPOAbI.
Tema 1.2.1AnKkaHbl, CTPOEHHUE, 110-
Jy4eHue.

Coaep:kaHue yueOHOro MaTepuaJa

T'omonozuueckuit pao ankanog. Ioustue 06 yrnesonoponax. OcobeHHOCTH CTPOEHUS
MpeaeNbHbIX YIIeBOAOPOAOB. AJKaHbl Kak MPEACTABUTENH MPEAEIbHBIX YIJIEBOAOPO-
I0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIbl METaHA U APYTHX aJIKa-
HOB. ["'oMonorndeckwnii psan u nzomepus napadguHoB. HopmanbHOe 1 pa3BeTBIEHHOE

1,2
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Tema 1.2.2 XuMu4ecKue CBOHCTBA
AJKAHOB

Tema 1.2.3 Illpumenenne u cno-
co0bI NMOJTYy4YEHHS AJTKAHOB.

Tema 1.2.4 IluknoankaHbl,

CTpOeHHue yrieponHoi nenn. HoMeHkIaTypa ajJKkaHOB U alIKUJIbHBIX 3aMECTUTENEH.
dusnueckre CBOMCTBA aNKAHOB. AJIKaHbBI B IPUPOJE.

Coaep:kaHue yueOHOro MaTepuaJa

Peakuun 8y-tuna: ranorennposanue (padorsl H-H. Cemenosa), autpoBanue no Koxo-
BAJIOBY. MEXaHU3M PeaKiiH XJIOPUPOBAHUS AJIKaHOB. Peakunuu neruapupoBaHusi, ro-
PEHHUS, KAaTATUTUIECKOTO OKUCIICHHUS aIKaHOB. KPEeKUHT aiKkaHOB, Pa3InYHbIC BUIBI
KPEKHHTa, IPUMEHEHNE B IPOMBIIITIEHHOCTH. [IMponn3 u KoHBEpCHUsl MeTaHa, H30Me-
py3anys aNKaHoB.

Coaep:kaHue yueOHOro MaTepuaJa

Ob6nactu npumeHeHus ankaHoB. IIpombliieHHbIE CIOCOOBI MOMYYEeHHS AJTKAHOB: T10-
Jy4EeHUE U3 MPUPOIHBIX HCTOYHUKOB, KPEKHHT MMapa(pMHOB, MONyYEHHE CHHTETHYC-
ckoro OeH3WHa, ra3u(puKalus yIiis, THAPUPOBaHUE alkeHOB. JlabopaTopHbie CriocoObI
NOJIy4EHUS aJIKaHOB: cUHTe3 Bropua, nekapOokcHInpoBaHue, THAPOIN3 KapOuaa ao-
MUHUSI.

Coaep:kaHue yueOHOro MaTepuaJa

I'omonorudeckuii psig 1 HOMEHKJIaTypa [HUKJIOATKAHOB, NX o0mas ¢popmya. [lonsatue
O HaNPsDKEHUH nHKia. M30Mepus [UKJIOATKaHOB: MEXKKIIACCOBAs, YTJIEPOIHOTO CKe-
nera, reomeTpudeckas. [loaydenue u puznydeckre CBOWCTBA UKIOATKAHOB. XUMUYeE-
CKue cBoiicTBa 1uKiIoankaHoB. Crierugpuka CBOHCTB LIUKIIOAIKAHOB C MAJIBIM pa3Me-
poM muksa. Peakuny npucoennHe s U PaguKaibHOTO 3aMEIICHUS.
Jemoncmpayuu. Monenu MOJIEKYJI METaHa, IPYTUX AIKAHOB, PA3JIMUHBIX KOH(pOpMa-
Ui uKIIorekcada. Pactsopenne napaduHa B O€H3WHE U UCTIAPEHNE PACTBOPHUTENS U3
cmecu. [InaBnenue napaduna u ero oTHOLIEHHE K BOAE (PaCTBOPUMOCTb, IIOTHOCTD,
cMaunBaHue). Pasnenenue cMecn O€H3MH-BOAA C TIOMOLIBIO IETUTEIbHOW BOPOHKHL.
I'openne MetaHa, mponaH-OyTaHOBOM cMecH, TapadprHa B yCIOBUSAX M30bITKA U HENO-
CTaTKa Kuciopona. B3peIB cMecn MeTaHa ¢ BO3IYXOM U XJIOpOM. BoccTaHoBIeHNE OK-
CHJIOB TSDKEJIBIX MeTasuIoB napaduHoM. OTHOIIEHHE HUKIIOreKcaHa K OpOMHOM BoE U
pacTBOPY MEpMaHTaHATA KaJUs.

1.2

1,2

1.2
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Camocmoamenvnan paboma cmyoenmos

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE peuieHue 3aaa4

1.3 HenpeneabHbIE yrJjieBoAo-

poabl.
Tema 1.3.1 AnKeHbl.

Tema 1.3. 2 AnkaaHeHsbl.

Coaep:kaHue yueOHOro MaTepuaJa

T'omonozuueckuil pao aikenos. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIe-
KYJIbI STHJIEHA U AIKEHOB. | oMosorndeckuii psiig u oomas popmyiia ankeHoB. HM3omepust
STUJIEHOBBIX YITIEBOAOPOAOB. MEXKKJIACCOBAs], YIJIEPOAHOIO CKEJETa, MOJIOXKEHUS KpaT-
HOM cBsi3y, reoMerpuueckasi. OCOOEHHOCTH HOMEHKJIATYPhl 3TUIICHOBBIX yIIEBOAOPO-
JIOB, Ha3BaHUS BAXKHEHNLINX paIuKaioB. @U3NYECKUE CBONCTBA AJIKEHOB.

Xumuueckue ceoricmed aikenos. DNeKTPOPUIbHBIN XapaKkTep PeaKkLUni, CKIOHHOCTb K
peakuusiM IPUCOECAUHEHHUs], OKUCIeHNs, noauMepusauun. [Ipasuno MapkoBHUKOBa U
€ro 3JEKTPOHHOE 00OCHOBaHME. Peakuny rajJoreHupoBaHMs, THAPOTAJIOreHUPOBAHMS,
rufparauny, rugpupoanus. Mexauusm AE-peaxuuii. [loHsaTue o peakuusx nonume-
pusaunu. ['openune ankeHoB. Peakiun OKHCIEHUS B MSTKUX U JKECTKUX ycloBusX. Pe-
akiusi Baraepa u ee 3HaueHust st 0OHAPY)KEHUS! HENPENENbHBIX YIIIEBOAOPOIOB, MO-
JYYE€HUS TIIUKOJIEH.

Ilpumenenue u cnocobut nojyuenusn aikenog. VIcnonp3oBaHre BBICOKOH PEaKIIMOH-
HOM CIIOCOOHOCTH aJIKEHOB B XUMUYECKOH MpOMBbIIUIeHHOCTH. [IpriMeHeHne sTriieHa u
npornmieHa. IIpombiineHHbIe CIOCOOB! MONYyYeHHsT aTKeHOB. Peakunn neruapuposa-
HUSI U KPEKUHTa ajaKkaHoB. JlabopaTopHbie CrIOCOOBI OTYYEHHUS aTKEHOB.

Coaep:kaHue yueOHOro MaTepuaJa

[onsiTne n knaccuukanys TUEHOBBIX YIJIEBOIOPOIOB 110 B3aUMHOMY PACIIOJIOKEHHIO
KPaTHBIX CBsi3el B Mosiekyte. OCOOEHHOCTH 3JIEKTPOHHOTO U POCTPAHCTBEHHOTO CTPO-
€HUs CONPsLKEHHBIX NUEeHOB. IIoHsATHE 0 N-3ekTpOoHHON cucteMe. HomeHnknatypa aue-
HOBBIX YIJIeBOIOPOnOB. OCOOCHHOCTH XUMHYECKUX CBOWMCTB COIPSDKEHHBIX AMEHOB,
KaK CJIEICTBHE UX BJIEKTPOHHOro cTpoeHus. Peakuuu 1,4-npucoenunenus. Ilonumepn-
3ammst aueHoB. CrocoObl MOJTy4YeHHsI TUEHOBBIX yriieBoaoponos: paborer C.B. Jlebe-
JI€Ba, AETHIPUPOBAHNE AJIKAHOB.

1,2
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OctosHble NOHAMUA XUMUU 8bICOKOMOIEKYAPHBIX COCOUHEHUIL HA TIPUMEPE TIPOIYK-
TOB NMOJUMEPU3ALUN AJIKEHOB, AJIKAIMEHOB U UX rajJoreHnpon3BoAHbIX. MoHOMEp, No-
JUMeEDp, PeaKL s NONIUMEpPU3aLly, CTENEHb MOJUMEPU3aLUN, CTPYKTYPHOE 3B€HO. THUMBI
MOJMMEPHBIX LENel: JUHENHbIE, pa3BeTBIEHHbIE, clunThle. [loHsTHE O cCTepeoperysp-
HbIX nojsuMepax. Ilomumepe! TepMonIacTUUHbIE U TepMOpeakTuBHbIe. IIpeacrasienue
0 IIacT™Maccax U saactomepax. [1onusTuiaeH BEICOKOrO U HU3KOrO IAaBJICHHUs], €0 CBOM-
ctBa u npuMeHenue. Karanusarops! Llurnepa-Harra. Ilonunponunen, ero npuMeHeHne
u cBoiicTBa. [amoreHcopep:kaiiie nmonuMepsl: TeQIIoH, MONUBUHIIIXJIOpUA. Kayuyku
HaTypaibHbIA U cuHTeTHYecKue. CononnmMeps! (OyTaaueHCTHPOIbHBINA Kay4yk). Byn-
KaHU3aIMs KayuyKa, pe3uHa U 500HUT.

Hemoncmpayuu. Moaenu Monekys CTpPyKTYPHBIX U IPOCTPAHCTBEHHbBIX U30MEPOB ajl-
keHoB u ankanueHoB. Komnekuusa "Kayuyk u pesuna". [lenonumepusanus kKaydyka.
CrymeHue MIeYHOro COKa KaydyKOHOCOB (MOJIOUasi, OYBAaHUYMKOB, PHKyca).

Ilpaxkmuueckoe paboma No2

KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COCUHEHNN.

1,2

Camocmoamenvnan paboma cmyoenmos

CaMocTosTeIbHOE HU3YyUCHUE TCOPETUICCKOTO MaTCpHraiia,
CaMocTosTeIbHOE PEHICHUE 3a0a4.

Coaep:kaHue yueOHOro MaTepuaJa

Tema 1.4. AueTujieHOBbIE YIJI€eBO-
AOPOABI.

T'omonozuueckuil pao ankunos. IIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE alleTH-
JIeHa U JpyTuX ankuHOB. [ 'oMonorndeckuii psia u odmas Gopmyia ankuaoB. HomeHka-
Typa aleTHJIEHOBBIX yIIeBOn0ponoB. M3omepus MeKKIaccoBasi, yriaepoOaHOro CKEJeTa,
MOJIOKEHUS] KPATHOM CBS3H.

Xumuueckue ceoiicmea u npumenenue aikunog. OCOOEHHOCTH peakLUi MPUCOSTHE-
HUS [0 TPOMHOU yriepoa-yrieponHon cesasu. Peakuus Kyuaeposa. IIpasuno Mapkos-
HUKOBa NMPUMEHUTENLHO K areTuieHaM. [loaBiKHOCTE aToMa Bomopona (KUCIOTHBIE
cBoticTBa ankuHOB). Oxucnenne ankuHoB. Peakius 3enuHckoro. [IpuMenenne aneru-
JICHOBBIX yriaeBoaoponos. llomuBuHuIanerar.

1,2

15




Tloayuenue ankunos. IlonyueHue aneTuieHa MUPOIU30M METaHA U KapOUIHBIM METO-
TIOM.

Jemoncmpayuu. Monenu MOJNEKyIIbI alleTUIEHA W IPyrux ankuHoB. [lonydeHue are-
TUJICHa U3 Kap6I/II[a KaJiblusd, O3HAKOMJICHUEC C (1)I/ISI/I"IGCKI/IMI/I A XUMHUYECKUMHU CBOU-
CTBaMH alleTHJIEHA: PAaCTBOPUMOCTh B BOJIE, TOPEHHE, B3AUMOAEHCTBUE C OPOMHO# BO-
NOM, pacTBOPOM TNiepMaHTraHara kanusi, cojsimu menu (1) u cepebpa.

Ilpaxmuueckas paboma Ne3. 3
ITonydeHue 1 cBOMCTBA YIIIEBOOPOIOB.
Camocmoamenvnan paboma cmyoenmos
CaMOoCTOsITEIbHOE H3yUEHHUE TEOPETUUECKOr0 MaTepuaa.
Tema 1.5. 1 ApomaTuueckue yriae- | Cogep:kaHue yueOHOro MaTepuaJa 2
BOAOPOADI. T'omonozuueckuit pao apenos. beH3on kak npencTaBUTENb apeHOB. PazButue npen-
craBieHnid o cTpoeHnu OeHzona. COBpeMEHHbIE NMPEACTABICHUsI 00 3JIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuH OeHzona. O0pazoBaHne apOMAaTUIECKOH JI-CUCTEMBL. 1 0-
MoJioru OeH30J1a, IX HOMEHKJIaTypa, odmmas popmyna. HomeHknaTypa st fu3aMerieH-
HBIX MPOU3BOMHBIX OEH30Ia: Opmo-, Mema-, JOpa-pacnooXKeHrne 3amecturteneil. Ou-
3UYECKHUE CBOWCTBA aPEHOB.
Coaep:kaHue yueOHOro MaTepuaJa
Tema 1.5.2 Xumuyeckue cBoi- Xumuueckue ceovicmea apenog. llpumepnl peakuuii 3JeKTPOPUIBHOTO 3aMEIIeHHUS: 1,2

¢TBAa 0€H30J1a M €r0 rOMO.JIOI 0B,

raJoreHupoBaHue, ajJKuinpoBanue (karanuzatopel @punensa-Kpadrcea), HuTpoBanue,
cynbdupoBanue. Peakiiny ruipupoBaHusl U MPUCOSAMHEHMS XJ1opa k 6er3omy. OcobeH-
HOCTH XUMHUYECKHUX CBOHCTB TOMOJIOroB OeH301a. B3anMHOe BIUSIHUE aTOMOB Ha IMPH-
Mepe roMoyioroB apeHoB. OpHEHTauMs B PEaKIHsIX 3JIEKTPOPHUIBHOTO 3aMELICHHUS.
Opuenrantel I u I pona.

Ilpumenenue u nonyuenue apenos. IpuponHbie HCTOYHUKH aPOMATHYECKUX YIIIEBO-
IOPOAOB. ApOMAaTH3ALMsI ATKAHOB U LIUKJIOAJIKAHOB. AJKUINPOBaHUE OeH3071a.
Hemoncmpayuu. 1lapocrepkaeBble 1 00bEMHBIE MOIEITH MOJIEKYJ O€H30I1a U ero To-
MoJioros. Pasnenenne cMecn O€H30J1-BO/Ia C MOMOINBIO AETUTEIBPHON BOPOHKHU. PacTBo-
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psirorasi cnocoOHOCTh OeH30ja (IKCTPAKIMsI OPraHMYeCKUX M HEOPTaHUYECKUX Be-
1ecTB OEH30JIOM U3 BOJHOTO pacTBOpa MOMa, KpacHTeNel;, pacTBOpeHue B OeH30J1e Be-
IIECTB, TPYAHOPACTBOPUMBIX B Bone (cepbl, OeH30iHON KuUCIoTh). I'opeHne OeHszona.
OtHowenue OeHzona K OpOMHON BOAe, pacTBOPY mepMaHraHara kanus. [lonydenue
HUTPOOEH3011a.

OsHakomiieHHe ¢ PU3MIECKUMH CBOMCTBAMU apOMATHYECKUX YIIIEBOJOPOAOB C
ucrnosb3zoBanueM pactoputens "ConbBeHT". M3roTOBJICHHE M HCIOJIB30BAHUE TMPO-
creiitero mpubopa s xpoMatorpapuu.

[Monyuenne 6eH30m1a AekapOOKCHIPOBAaHIEM OSH30MHOMN KUCIOTHI. [lomyuenue
U paccioeHue dMysibcun OeH3ona ¢ Bogoil. OTHomeHus OeH3osa K OpOMHOM BoAe U
pacTBOpY MepMaHraHaTa Kajus.

Camocmoamenvnan paboma cmyoenmos 3
CamocTosiTenbHOE N3y4eHNE TEOPETUUECKOr0 MaTepuaa;
CamocTosiTeNnbHOE pelIeHne 3aa4.

1.6 Ilpuponnbie ncrounuku yrie- | Coaep:kanue yueOHOro MaTepuajia 2

BOJAOPOAOB
Tema 1.6.1 IIpupoaneie ucrou-
HHKH YIJ1€BOJ0POAOB.

Hegmp. Haxoxnenne B mpupoze, coctaB u pusnueckue cporictsa Hedru. TormsHO-
sHepreTudeckoe 3HaueHne Hedtu. Ilpomernennas nepepaborka vedptu. Pexruduka-
st He(PTH, OCHOBHBIE (PpaKIIUK €€ pa3AeNeHns, UX UCIONb30BaHNe. BTopuuHas nepe-
pabotka HedTenpoaykToB. PekTudukanus Ma3yra npyu yMeHbIIeHHOM aasneHnn. Kpe-
KUHT HedrenponykToB. Pasnuunbie Bunbl Kpekunra, padotel B.I'. Illyxosa. M3omepu-
3amusl aJKaHOB. AJIKHJIIPOBAHUE HETPENENbHBIX yrieBogoponos. Pudopmunr Hedre-
npoaykros. Kauectso aBToMo0mIbHOrO Tommaa. OKTaHOBOE YUCIIO.

Ilpupoonsiit u nonymuwiii Hepmanoii zazvl. CpaBHEHHE COCTaBa MPHUPOJHOTO U TO-
MYTHOT'O Ta30B, UX MPAKTHYECKOE UCTIONb30BaAHUE.

Kamennwuit yzo1s. OCHOBHBIC HAIIPABIICHHUS UCTIONB30BAaHUS KaMeHHOTo yrist. Kokco-
BaHME KAMEHHOTO YIJIsl, BA)KHEHIINE MPOAYKTHI 3TOrO MPOLiecca; KOKC, KAMEHHOYTOJIb-
Hasi cMmoJsia, HaacMounbHas Boma. CoenuHeHMs, BbIOeNseMble M3 KaMEHHOYTOJbHOH
cMonbl. [IpoayKTel, moxy4aeMble U3 HaICMOJIbHON BOJIBL.
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Tema 1.6.2 Dxoaoruyeckue ac- DKOIOrHYECKHE ACTIEKThI OOBIMM, MePepaboOTKH M MCTIOJIb30BaHUs TOPIOYHMX MCKOMae- 1,2
NeKThbl J00bIYH, epepadoTKu 1 MBIX.
HCTOTB3OBAHHS FOPIOTIHX HCKOMIA- Hemoncmpayuu. Konnexkus "[lpuponsbie UCTOUHUKU yriaeBonoponaos”. CpaBHeHUE
CMBIX: NPOIIeCCOB ropeHust HepTH U pupoaHoro rasa. O6pasosanue HEPTIHOHN IUIEHKH HA 1O~
BepXHOCTH BOAbl. KaTanutudyeckuii kpekuHr napaduna (Wi KepoCcHuHa).
Camocmoameinvnan paboma odyuarouguxcs. 3
CamocTosiTeNnbHOE U3YUYEeHNE TEOPETHUECKOr0 MaTepHuaa,
CamocTosiTeNnbHOE peleHne 3a1ad.
CamocrosiTenbHas TOArOTOBKA AOKJIAa 10 TEMATHKE:
e  DKOJIOTHUECKUE ACTIEKThI UCTIOIBb30BAHUS YTIIEBOJOPOIHOTO ChIPbSI.
e DKOHOMHYECKHE aCIEeKThl MEKIYHAPOIHOTO COTPYIHHUYECTBA MO HCIOIB30BAHHIO
yTIEBOAOPOAHOTO CHIPBSI.
e HcTopust OTKPBITHS U pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOXKIEeHUH B Poccwii-
ckoil  @enepauuu.
e XUMHS YIJIEBOJOPOJHOTO CHIPbsi M MOsl Oyaymas npodeccus. YTIeBOIOPOTHOE
TOIUTUBO, €r0 BH/bI U HA3HAYCHUE.
1.7 'ngpoxcuibHbie coequHenns. | Coaep:raHue yueOHOro MaTepuasia 2

Tema 1.7. 1 OnqHoaToMHBIE
CIHPTHL.

Cmpoenue u kraccugpurayus cnupmos. Knaccupukanus CIUpTOB MO THUITY YIIJIEBOIO-
POIHOrO pajuKaia, YUCIy THAPOKCUIBHBIX IPYII U TUITY aTOMA YIJIEPOJa, CBA3aHHOIO
C TUAPOKCWIBHONW TpyMNIOH. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE T'nj-
POKCHIIBHOM rpynmnbl. BiusiHue CTPOSHUSI CIUPTOB Ha UX (PU3HUECKHe CBOWCTBA. MeX-
MOJIEKYJIIpHAsl BOJOPOAHAs CBs3b. I OMONOrMYECKUI Psifi MPEAEIbHBIX OJHOATOMHBIX
criupToB. M3oMepust 1 HOMEHKJIATypa aJIKaHOJIOB, UX o0rast hopmy.ia.

Xumuueckue ceovicmea aiKano/106. PeakinoHHast CrIOCOOHOCTb MPeNeIbHBIX OIHO-
aTOMHBIX cupToB. CpaBHEHME KUCIOTHO-OCHOBHBIX CBOMCTB OpraHMYECKUX U Heopra-
HUYECKUX coenuHeHul, cogepxkamux OH-rpymmy: KUCIOT, OCHOBAaHUH, aM(pOTEPHBIX
coeanHEHUi (BOXBI, CIUPTOB). Peakiuy, MOATBEPIKOAIOIINE KHCIOTHBIE CBOWCTBA
cnuptoB. Peakunu 3aMeleHns rugpOKCUIbHON rpynmnbl. MexxMoeKyJsspHas Aeruapa-
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Tema 1.7.2 MHoroaromHboie
CNUPTHI.

Tema 1.7. 3 ®eHoubl

TaIys CIIUPTOB, YCIOBUS 00pa30BaHus MPOCThIX 3pupoB. CiokHbIE 3GUpPbl HEOPTraHH-
YECKHX U OPTraHMYECKHX KHCJIOT, peakuuu stepudukanun. OKUCICHHE U OKUCIUTEb-
HO€ JeTUApUPOBaHUE CITHPTOB.

Cnocobwst nonyuenusn cnupmoe. I'muponns rajnoreHajgkaHoB. [muparanusi ajikeHOB,
yCIIOBHS €€ MpoBeaeHNns. BoccTaHOBNICHNE KapOOHUIIBHBIX COSIHMHEHUI.

Omoenbnble npedcmasumenu a1KaHo106. MeTaHOI, €ro MPOMBIIIJICHHOE MTOJTyUYeHUE
U IPUMEHEeHNE B POMBILLIIEHHOCTU. bronorndeckoe neiicreue meranona. Crienudude-
CKHE CITOCOOBI MONyUEHHSI STHIIOBOTO ciupTa. PU3HONIOrH4YecKoe eCTBHE 3TAHONA.
Coaep:kaHue yueOHOro MaTepuaJa

H3omepust 1 HOMEHKIIATypa MPEACTaBUTENEH IBYX- U TPEXaTOMHBIX crTUpTOB. OCcoOeH-
HOCTH XMMUYECKHX CBOMCTB MHOTOaTOMHBIX CIIUPTOB, UX Ka4eCTBEHHOE OOHApPY KEHUE.
OTnenbHbIe PENCTABUTENH: STHICHTJIUKOIIb, TIHIEPHH, CIOCOOBI UX MOJYYESHUS, TPaK-
TUYECKOE TPUMEHEHHUE.

Coaep:kaHue yueOHOro MaTepuaJa

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue penona. Bzanmuoe BiusiHIe apoMaTuye-
CKOT'O KOJIbLIA U TUAPOKCUIIbHON IPYMIIbL.

Xummueckue cBoicTBa peHoa Kak PyHKIHMS ero XUMHIECKOTo CTpoeHus1. bpo-
MHUpoBaHUE (eHosa (KaueCTBEHHAs! peaklns), HUTPOBaHUe (MMKPUHOBAsI KUCIIOTA, €€
cBolicTBa U mpuMeHeHHe). OOpa3oBaHNe OKpALIEHHBIX KOMILIEKCOB ¢ HOHOM Pe . IIpu-
meHeHue (penona. [lonyuenue gpeHoa B MPOMBIILIEHHOCTH.

Jemoncmpayuu. Monenu MOJEKYJI CIUPTOB U (peHONIOB. PacTBOpUMOCTD B BOJE ajKa-
HOJIOB, STHJICHTJIMKOJIS, Tiulepuna, penona. CpaBHEHHE CKOPOCTH B3aUMOJEHCTBUS
HATPHs C ’TAHOJOM, TPOMAHOJIOM-2, 2-METHUJINPONAHONOM-2, rulepuHoM. [lonyuenue
OpomMdTanHa u3 sTaHona. BeitecHeHne penona u3 peHonsTa HaTPUs YrOJIbHOM KUCIOTOM.
Peaknus ¢penona ¢ popmanpaernnom. KauecTBeHHbie peakunu Ha (eHOJ. 3aBUCUMOCTH
pacTBOpuUMOCTH (eHOJa B BOAE OT Temreparypsl. Bzaumoneiictsue ¢eHona ¢ pacTso-
pom menoun. Pacrno3HaBanne pacTBOpPoB (eHoJsATa HAaTpust U KapOoHaTa Hatpus (Oap-

1,2

1,2
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00Ta’x BBIIBIXaEMOT'0 BO3/IyXa WM ACHCTBUE CUIIBHON KUCIIOTHI). Pacno3HaBanue BOA-
HBIX PacTBOPOB (PeHOJA U MIIULIEPUHA.

Ilpakmuueckas paboma No4

CBONCTBa MHOTOATOMHBIX CITUPTOB.

Camocmoameinvnan paboma odyuarouguxcs.

CamMocTosTeNnbHOE H3yYeHHE TEOPETHUECKOrO MaTepHaa,

CamocTosiTeNnbHOe peleHue 3a1ad.

CamocrosiTenbHast HOATOTOBKA pedepaTa Mo TeMAaTHKe:

e Meranou: xeMoprus 1 XeMopoOusi.

e DraHo: Benuyaiiee 0J1aro U CTpamrHoe 3J0.

e  AJKOTroJu3M H €ro npouIakTHKa.

e MHOroaTOMHBIE CIIUPTHI M MOst OyayIiast mpodhecCHOHATbHAS AeSITEIbHOCTb

1.8 Aubaeruanl 4 KeTOHBI

Tema 1.8.1Aapaeruasl.

Tema 1.8.2 Keronnl.

Tema 1.8.3 Illpumenenne u noay-
YyeHHe KapOOHUJIbHbBIX COeHHe-
Huil. O000menne 3 HAHUH.

Coaep:kaHue yueOHOro MaTepuaJa

T'omonozuueckue paovt anvoecuoos u kemonos. Ilonarne o KapOOHWIBHBIX COCIMHE-
HUSIX. DJIEKTPOHHOE CTPOSHHE KapOOHIITbHOMN rpymiibl. Fi3oMepust 1 HOMEHKIIATypa allb-
NEeTUJOB U KeTOHOB. Pu3nyeckue CBONWCTBA KapOOHUIBHBIX COSTMHEHUN.
Coaep:kaHue yueOHOro MaTepuaJa

Xumuueckue ceoiicmea anb0ezu0oé U KemoHos. PeakimoHHasi CIIOCOOHOCTh KapOo-
HWIBHBIX COEAMHEHUH. Peakuny OKUCIIEHUs albAeru/ioB, KAYeCTBEHHBIE PEAKLIUU Ha
aNbIETUIHYIO Tpymny. Peakiinu noaukoHaeHcanu: obpaszoBanue heHomodopmanbe-
TUIHBIX CMOJL.

Coaep:kaHue yueOHOro MaTepuaJa

[IpuMmeHeHne anbaeruaoB U KETOHOB B OBITY M MPOMBILIUIEHHOCTH. AJIbAETHIBI U Ke-
TOHBI B ipupone (3¢upHble Macna, pepomMonsl). [Tonyuerne kKapOOHMIIBHBIX COETUHE-
HUI OKHCJIEHHEM CITUPTOB, HIApATALeld aJKHHOB, OKHCICHHUEM yrieBogoponos. OT-
JeJbHBIE TPEICTABUTENHN aJIbAECTHIOB U KETOHOB, CIIeU(pUIECKHe CITOCOObI MX TOTy4e-
HUsl U CBOMCTBA.

1,2

1,2

1,2
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Hemoncmpayuu. 1lapoctepxkHeBble 1 O0BEMHBIE MOAETH MOJIEKYJ JbIAETUAOB U Ke-
TOHOB. Iloy4eHne ykCyCHOro anpaeruaa OKUCIEHHUE 3TaHONIa XPOMOBOH cMechro. Ka-
YECTBEHHBIE PEAKLIMH HA aJIbJAETUIHYIO TPYIITY.

Camocmoameinvnan paboma odyuarouguxcs.

CamocTosTenbHOE U3yUeHUE TEOPETHUECKOTO MaTepHaia;

CamocTosTeNnpbHOE pelIeHre 3a1a4

CamocTosiTenbHasI MOATOTOBKA pedepara Mo TEMaTHKE:

o dopmanbaerua Kak OCHOBA MOJYUEHUs BEIIECTB U MATEPHUAJIOB JJIsl MOei mpodec-
CUOHAJILHOW JeSTETbHOCTH.

1.9 KapGonoBble KHCIOTHI H HX
NPOU3BOAHbIE

Tema 1.9. 1 Kap6oHoBrble kuc-

JIOTBI.
PyOGe:xHbIii KOHTpPOJIb Nel

Tema 1.9.2 CsolicTBa Kap0OHO-
BbIX KHCJIOT.

Coaep:kaHue yueOHOro MaTepuaJa

T'omonozuueckuii pso npeoeiibHblX 00HOOCHOBHBIX KAPOOHOBBIX KUC/IOM.

[TonsiTne 0 kKapOOHOBBIX KHUCJIOTaX M UX KiacCU(pUKALUS. DJNEKTPOHHOE M MPOCTPaH-
CTBEHHOE CTpOeHHe KapOOKCHIbHOMN rpymibl. ['OMONOrndeckuii psix mpeneIbHbIX OTHO-
OCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa M H30Mepus. MeKMOJIeKyJIsipHbIe
BOJIOPOIHBIE CBSI3U KApOOKCUIIBHBIX TPYIII, UX BJIUSHUE HA (PU3NUECKUE CBOHCTBA Kap-
OOHOBBIX KHCIIOT.

Coaep:kaHue yueOHOro MaTepuaJa

Peakuny, HumoCcTpupyrOIue KUCIOTHBIE CBONCTBA U X CPABHEHHE CO CBOWCTBAMU He-
opranudeckux kucynor. ObpaszoBanue (PyHKIIMOHANBHBIX MPOU3BOAHBIX KapOOHOBBIX
KUCIOT. Peakiun sTepudukamu. AHrUAPUIbI KAPOOHOBBIX KHCIIOT, UX TOJY4YEeHUE U
NPUMEHEHNUE.

Cnocoéwt nonyuenus kapoonoessix kuciom. OmoeitbHsle npedcmagumeriu U uUx 3Hd-
yenue. OOmMeE CIOCOOBI MOMYUEHHST: OKUCIIEHHE aJIKAHOB, AJIKEHOB, MEPBUYHBIX CITHP-
TOB, aNibAETUI0B. BaskHelmue npencraBuTeny kKapOOHOBBIX KHCIIOT, MX OHOJIOrn4yecKast
POJIb, crieu(pUUecKUe CIOCOOBI OTYUEHUs, CBOWCTBA U MPUMEHEHUE MYPaBbHHOM, YK-
CYyCHOMH, NaJIbMUTUHOBOU U CTE€APUHOBOM;, aKPUJIOBOI U METAKPHUJIOBOM, OJIEMHOBOM, JIN-
HOJIEBOM U JIMHOJIEHOBOM; I11aBeJIeBOM; O€H30HHOM KHCIIOT.

1,2

1,2
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Tema 1.9.3 Cioxuabie 3Qupbl.

Tema 1.9.4 /Kupsbi.

Coaep:kaHue yueOHOro MaTepuaJa

CTtpoeHne 1 HOMEHKJIATypa CIOXKHBIX 3(UPOB, MEKKIACCOBast M30MEpHsl ¢ KapOOHO-
BbIMH KUCTIOTaMU. COCOOBI ONyYeHUsI CIOKHBIX 3PUpoB. OOPaTUMOCTh PEAKITHH 3TE-
pudukanmu 1 GakTophl, BIUSIOIINE HA CMeIeHHe paBHOBecHs. OOpa3oBaHHUE CIOMKHBIX
noymm pupos. [omustunentepedranar. JlaBcaH kak IpeACTaBUTENb CHHTETUYECKUX BO-
JIOKOH. XMMHYECKHE CBONCTBA U MPUMEHEHHUE CIOXKHBIX 3(PHPOB.

Kups! kak cnoxkHbie 3¢gupel riunepuHa. KapOoHOBBIE KUCIOTHI, BXOIAIINE B COCTAB
JKHPOB. 3aBUCHMOCTb KOHCUCTEHLIUH KHPOB OT MX COCTaBa. XMMUYECKIE CBOHCTBA JKU-
POB: TMJIPOJIN3, OMbUIEHHE, THApHUpoBaHye. buonornyeckas posb >KUPOB, UX UCIIONb30-
BaHME B OBITY M MPOMBILUIEHHOCTH.

Conu kapbonoswix kuciiom. Mreina. CriocoObI MONy4eHHs COJIEH: B3aUMOIEHCTBHE Kap-
OOHOBBIX KHCJIOT C METAJIJIAMH, OCHOBHBIMU OKCH/IAMH, OCHOBAHHSIMH, COJISIMHU; IEJI0Y-
HOU THIPOJIN3 CIIOKHBIX 3PUPOB. XMMHYECKUE CBOWCTBA COJieHl KapOOHOBBIX KHUCJIOT:
TUAPOIIN3, PEAKIIH HOHHOTO 0OMeHa. Mbljia, CYyIIHOCTh MOOLIETo AeicTBus. OTHOIIE-
HHUE MbUIa K jkecTKol Boge. CuHTeTnueckue moroume cpencrsa - CMC (merepreHTsi),
WX NPEUMYIIECTBA U HEOCTATKH.

Jemoncmpayuu. 3HakOMCTBO ¢ (PU3UUECKUMHU CBOMCTBAMH BAYKHEHMIITHX KapOOHOBBIX
KkucinoT. Bosronka 6eH30iHON KuCiHoThl. OTHOIIEHHE PAa3IMUHBIX KapOOHOBBIX KHUCIOT
k Bozie. CpaBHeHne pH BOIHBIX pacTBOPOB YKCYCHOH M COJITHON KHCJIOTBI OMHAKOBOM
MoJsipHOCTH. [lomyueHne NpUsITHO MaXHYIIEro CIoXKHOTo 3¢gupa. OTHOLIEHHE CIUBOY-
HOTO, MOJICOJIHEYHOT0, MAIIMHHOTO Macesl U MaprapuHa K OpOMHOMN BOIE M PacTBOPY
NepMaHraHaTa Kajus.

1,2

1,2

Camocmoameinvnan paboma odyuarouguxcs.

CamocTosATeNbHOE U3YUEHUE TEOPETUYECKOrO MaTepHuaa,
CamocTosATeNnbHOE peleHne 3a1a4

CamocrosTenbHas NOArOTOBKA AOKJIAAa 10 TEMATHKE:

e MypaBbpuHas KHCJIOTA B IPUPOAE, HAYKE U IPOU3BOACTBE.

e Hcropus ykcyca.

e CnokHbIE 3()UPBI U NX 3HAYCHHUE B IPUPOAE, ObITY M TPON3BOJICTBE.
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e OKupsl kak NPOAYKT MUTAHUS U XUMHYECKOE CBHIPHE.

e 3ameHa JKHUPOB B TCXHUKE HCMMUIIECBBIM CBIPHEM.

e HexBarka NpoJOBOJILCTBHUS Kak ryio0aibHast mpodsieMa 4eIoBeuecTBa 1 My TH ee pe-
HICHUA.

e Mbuia: mpouIoe, HacTosiIee, Oyayiiee.

e (Cpencrsa TMIMEHbI HA OCHOBE KUCJIOPOICOAEPIKAIUX OPrAHUIECKUX COeTUHEHHN.

e Cunrernueckue morwiue cpeactsa (CMC): TOCTOMHCTBA U HEMOCTATKH.

1.10 YraeBoanl
Tema 1.10.1 Monocaxapuabil.

Tema 1.10.2 [Tucaxapuasbl.

Coaep:kaHue yueOHOro MaTepuaJa

Ilonamue 06 yzinegooax. Knaccudpukarus yriaesogos. MoHO-, I1- U MTOJTUCaXa-
pUAbIL, MPEACTABUTENN KaXXA0H Ipynmnbl yrieBoaos. buonorudyeckas pojip yrieBoaoB,
UX 3HAYCHHUE B KU3HU YeJIOBEKa U OOIIECTB.

Momnocaxapuos. CTpoenue u onTudeckast ©30MepHsi MOHOcaxapuaoB. Mx kiac-
cU(UKaIMA 110 YUCITy aTOMOB yIJIepoaa U MpUpoae KapOOHWIBHON rpynmbsl. PopmyJibl
Pumepa u Xeyopca 11 n300paxkeHHsI MOJIeKyJl MOHOcaxapuaoB. OTHeceHne MOHOCA-
xapuaos Kk U b-psany. Baxnelimue npeacrasurenu MOHO3. [ r0k03a, CTpoeHue ee Mo-
JeKyJbl 1 pusudeckue cBoiicTsa. TayromMepusi. XUMHUYECKHE CBOMCTBA IIIFOKO3bI: peaK-
LIUH 110 apAeruHoi rpymnme ("cepedpsHoro 3epkana”, OKUCICHNE a30THOW KHCIIOTOH,
TUAPUpPOBaHUE). Peakiy IIFOKO3bl KaK MHOTOATOMHOTO CITUPTAa. B3aUMOJEHCTBHE
TIFOKO3bI ¢ ruapokcuaoM mMenn (1) mpu koMHaTHOH Temmeparype u HarpeBaHuu. Pas-
JIMYHBIE TUIBI OpOXKEeHUs (CIIUPTOBOE, MOJIOYHOKHUCHOE). I mroko3a B npupoae. buosno-
rMYecKas poJib U MPUMEHEHHUe IoKo3bl. PpyKTo3a Kak u3oMep Iioko3bl. CpaBHEHHE
CTPOEHUS] MOJIEKYJIbl 1 XMMHYECKHX CBOMCTB IIIOKO3bI U PPyKTO3bl. PpyKTO3a B MPH-
poze u ee OGronorudeckast posb.

Ilenrosel. Pubosa u nesoxcupudos3a kak MpeacTaBUTeNn ainbaoneHTo3. Ctpoe-
HUE MOJIEKYJI.

Coaep:kaHue yueOHOro MaTepuaJa
Crpoenne nucaxapunos. Criocod cowieHeHus HUKJIOB. BoccraHaBmuBaroiie 1 HeBOC-

1,2

1,2
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Tema 1.10.3 HHoaucaxapuael.

CTaHaBJIMBAIOIIE CBOMCTBA IHCaXapUIOB KaK CJleACTBUE cowleHeHus nukia. Ctpoe-
HUE U XUMHUYEeCKHe CBOICTBA caxapo3bl. TexHonorndeckiue OCHOBBI IIPOU3BOJICTBA Ca-
xapo3bl. JIakTo3a 1 ManbTO3a, KaK H30MEPbI Caxapo3bl.

Coaep:kaHue yueOHOro MaTepuaJa

Obuiee ctpoenne nmonucaxapuaos. CTpoeHHE MOJIEKYJIIbI KpaxMalia, aMIIo3a 1 aMUJIO-
nekTHH. Pu3nyeckne CBONCTBA KpaxMaja, ero HaxXOXKASHHE B MPHUPOIe U Onosoruye-
ckast ponb. I'mukoreH. Xumuueckue cBoicTBa Kpaxmaja. CTpOCHHE 3JIEMEHTApHOTO
3BEHA LIeJUTIOJNIO3bl. BIUsHIE CTPOCHUS MONMUMEPHON LenH Ha (PU3NIECKHE U XUMUYe-
CKHE CBOMCTBA LEJUTIOJIO03bL. | Maponn3 Hesutoio3sl, 00pa3oBaHUE CIOXKHBIX 3(QHPOB C
HEOPTraHMYECKUMH U OPraHn4ecKUMHU Kucyiotamu. [IoHsTHE 00 NCKYCCTBEHHBIX BOJIOK-
HaxX: alleTaTHBIN LIeNK, BUcko3a. HaxoxneHue B mpupozae u Onosorudeckast pojib med-
nrono3bl. CpaBHEHME CBOMCTB KpaxMala U LEeJTH0JI03bI.

Hemoncmpayuu. O6pasubl yrueBoaos u u3aenuii n3 Hux. IlonydyeHne caxapara Kajb-
L[1s1 U BbIAIGJIEHUE caxapo3bl U3 pPacTBOpa caxaparta Kaiblys. BzanMonelicTBre rimtoKo3bl
¢ ¢ykcuHCepHUCTONH KHUCIOTOW. OTHOLIEHHE PacTBOPOB Caxapo3bl W MaJbTO3BI K
Cu(OH); npu HarpeBanuu. O3HaKOMJIeHHE C (PU3UUECKUMHU CBOWCTBAMH Kpaxmaja U
nesutosio3el. Habyxanue nesutoiossl 1 kpaxmana B Boae. [lonyyenne TpuHUTpaTa nei-
nrono3bl. Konsexius BOJOKOH.

1,2

Camocmoameinvnan paboma odyuarouguxcs.

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE pEeUICHUE 3aaa4

1.11 AMHHDbI, AMHUHOKHCJIOTBI,
0eIKu

Tema 1.11.1 AMuHBI

Coaep:kaHue yueOHOro MaTepuaJa

Knaccupurkauua u uzomepun amunos. Ilonstue o0 amunax. [lepBuyHble, BTOPUYIHBIE
U TpeTU4YHble aMUHBL. Kiaccugpukanus aMUHOB 110 THITY YTIIEBOAOPOAHOTO paagrKaia 1
YHCIly aMUHOTPYIII B MOJieKyJie. ['oMonorudeckne psifibl NpefenbHbIX aan(aTnaecKkux
U apOMATHYECKUX aMHHOB, M30MEPHsI 1 HOMEHKJIATypa.

Xumuueckue ceoiicmea amMuno6. AMUHBI KaK OPraHUYECKIE OCHOBAHUS, X CPABHEHHE
C aMMHAKOM U JIPYTMMH HEOPTaHUYECKUMH OCHOBaHUsMH. CpaBHEHHE XUMHUYECKUX

1,2
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Tema 1.11.2 AMHHOKHCJIOTHI.

Tema 1.11.3 beakmu.

CBOMCTB anu(paTHUECKUX U apOMaTHYeCKNX aMMHOB. OOpasoBaHne aMUI0B. AHHIMHO-
Bble kpacuTenu. [loHsATHEe O cUHTeTHYeCKUX BOJIOKHAX. [lonuaMuabl U noauamMuaHbIe
CHUHTETUYECKHE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. llonyaenue amunos. Pabotsl H H. 3unnna.
Coaep:kaHue yueOHOro MaTepuaJa

[Tonsitne 06 aMUHOKHCIOTaX, X Kiaccupukauus u crpoeHne. OnTuueckast n3oMepust
a-aMMHOKUCIOT. HoMeHkaTypa aMMHOKUCOT. JIBOMCTBEHHOCTD KMCJIOTHO-OCHOBHBIX
CBOMCTB aMMHOKMCJIOT U €€ MpUUMHBL bunosnspHble MOHbL. Peakiuu KOHAEHCALUU.
[TentunHas cBsa3b. CHHTETHUYECKHE BOJIOKHA: KAaNPOH, SHAHT. Kiaccuukauus BOJIOKOH.
[TonyueHne aMHHOKHUCIIOT, UX MPUMEHEHNE U Onoorndeckast QyHKIHS

Coaep:kaHue yueOHOro MaTepuaJa

benku xak npuponHble noaumepsl. IlepBuunas, BTOpUUHas, TPETUUHAS U YeTBEPTUYHAS
CTPYKTYphI OenkoB. @ubpwLIsipHble U mIOOYIsipHbIe Oenku. XUMUYECKHe CBOHCTBA
OenKOB: rOpeHne, NeHaTypaLus, THAPOJIN3, KaueCTBEHHbIE (LIBETHBIE) peakunu. buoo-
rudeckne QyHKINN OeNKOB, X 3HaueHne. benku kak kommnonenT nuuy. [Ipobnema 6en-
KOBOT'O NOJIOIAHUS U IIYTH €€ PeLIeHMUs].

Hemoncmpayuu. ®rznyeckue CBONCTBA METUJIAMUHA. arperaTHOe COCTOSIHUE, LBET,
3amax, OTHOLIEHHE K Boje. ['opeHne MetnnamuHa. B3aumonelicTBue aHUIMHA U METHU-
JaMUHa ¢ BOZOH 1 kucinotamu. OKpalnBaHye TKaHEeH aHUIIMHOBBIMU KpacutemsiMu. O0-
Hapy>keHne (PyHKIMOHAIBHBIX IPYIIIT B MOJIEKYJIaX aMUHOKHCIOT. HeliTpanusauus me-
JIOYH aMUHOKMCJIOTON. HelTpanusanus KUCIOTbl aMHHOKUCIIOTON. PacTBOpeHue u oca-
JKIIeHHe OeNTKOB.

1,2

1,2

Ilpaxkmuueckoe paboma Ne5

UzyueHue CBOMCTB OEITKOB.

Camocmoameinvnan paboma odyuarouguxcs.

CaMocTosTenbHOE H3yueHNEe TEOPETUUECKOTIO MaTepuaa;
CamocTosTenbHOE peleHne 3a1a4y

CamocrosiTenpHasi MOATOTOBKA MPE3CHTALIUHU T10 MPEIIaraéMoi TEMaTUKE
e AMMMAK U aMHHBI — OECKUCIIOPOTHBIE OCHOBAHHUSI.
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AHUIMHOBbIE KPACUTENH: UCTOPUS, IPOU3BOACTBO, IEPCIIEKTUBA.
AMHHOKHCIIOTBI — aM(pOTEPHbIE OPraHUIECKHE COSTHHEHUSI.
AMHHOKHCIIOTBI — KKHPITHYUKI) OETKOBBIX MOJICKYJL.
CuHTeTHveckye BOJOKHAa HA aMUHOKHUCIIOTHON OCHOBE.

«Ku3Hb 3T0 crocob CyiecTBOBaHMS OSNKOBBIX TEII. .. »
CtpykTyphl OeJKa 1 ero IeCTPyKTYPHPOBAHUE.

buonornyeckne pyHKuUN OEIKOB.

benkosast OCHOBA UMMYHUTETA.

CIIM/ u ero mpodunakTuka.

Hedunut Oenka B MUINEBLIX MPOIYKTaX H €0 MPEOIOJICHHE B paMKax TIo0aabHON
MIPOIOBOJILCTBEHHOMN MPOrPaMMBbI.

1.12. A3orcoaep:Ramiue rerepo-

LHKJIHYECKHEe COeAHHECHHS.
Tema 1.12.1 Hyk/1eMHOBBIE KHC-
JIOTBI.

Tema 1.12.2 JlekapcTBa ¥ npena-
paThbl, H3rOTOBJEHHbIE METOAAMH
reHHOI HHKeHepUH U OHOTEeXHO-

JIOTHH.

Coaep:kaHue yueOHOro MaTepuaJa

Hykneunoesie kucnomopi. HykinenHoBble KHUCIOTHI Kak NpupoaHble noiaumepbl. Hyk-
neotunbl, ux crpoenue, npumepsel. AT® u AJIP, ux B3auMonpespalieHue U pojb 3TOro
npouecca B npupone. [lonsitue JIHK u PHK. Ctpoenne IHK, ee nepBuuHas u BTropuy-
Hast cTpykrypa. Paborer ®@. Kpuka u JI. Yorcona. KomiemMeHTapHOCTD a30THCTBIX OC-
HoBaHuil. Perummkanus JJHK. Ocobennoctu crpoennst PHK. Tunst PHK u ux 6uonoru-
yeckue (pynkuuu. [lonsitue o TpowyHom kone (komone). buocunTes Genka B KUBOMA
KJIETKE.

Coaep:kaHue yueOHOro MaTepuaJa

I'ennas nrxeHepust u bnotexHoyorus. TpaHcreHHbIE POPMBI PACTEHUI U JKUBOTHBIX.
Hemoncmpayuu. Monenu Monekysn BaxHelux rerepouukion. Komnekuus rerepo-
LUKJIMYECKUX COeqMHEeHUI. JleiicTBHe pacTBOpa NUpUANHA HA UHAUMKATOp. B3aumoneii-
CTBUE MUPUANHA C COISIHON Kucnoroil. Mogaens monexynsl JIHK, nemoncTpanus npus-
I[UITa KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHWH. OOpasLbl MPOAYKTOB MUTAHUS U3
TPaHCTEHHBIX (POPM PACTEHUH U )KMBOTHBIX. JIEKapCcTBa M Mpenaparthl, U3rOTOBJICHHBIE
METO/IaMH I'€HHOH MHXKEHEPHH 1 OMOTEXHOJIOTHH.

1,2

1,2

Camocmoameinvnan paboma cmyoenmog.

CaMocTosTeIbHOE HN3YyUCHUE TCOPETUICCKOTO MaTEepHraJia,
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CaMocTosTeIbHOE PEHICHUE 3a0a4.

1.13. BuoJjiornyecky aKTHBHbIE

COeIMHEeHUS
Tema 1.13.1 Buramunbi. ®ep-
MEHTBbI.

Tema 1.13.2 I'opMoHEL

Tema 1.13.3 JlekapcTBa.

Coaep:kaHue yueOHOro MaTepuaJa

@Depmenmpupt. TlonaTue o GpepmeHTax Kak 0 OMONOTHYECKUX KaTajJu3aTropax OelKOBOH
npupoasl. OCOOEHHOCTH CTPOSHUSI M CBOHCTB B CPABHEHUH C HEOPTaHUYECKUMU KaTa-
nuzatopamu. Knaccudukarus pepmentor. OCOOEHHOCTH CTPOSHUS M CBOWCTB (hepMEH-
TOB: CEJIEKTUBHOCTD U 3(PPEeKTHBHOCTD. 3aBUCUMOCTb aKTUBHOCTH ()EPMEHTOB OT TEM-
nepatypsl U pH cpenbl. 3HaueHue ¢pepMeHTOB B OMOJIIOTHH U MTPUMEHEHHE B IPOMBIII-
JIEHHOCTH.

Bumamunwt. Tlonstue o ButamnHax. Ux knaccudukanus u oboznauenue. Hopma mo-
TpeOnenust BuTaMuHOB. BogopactBopumeie (Ha nmpumepe sutamuHoB C, rpynmsl B u P)
U )KHPOPacTBOpUMBIE (Ha mpuMepe BUTAaMUHOB A, D u E). ABUTaMUHO3BI, THIIEpPBHUTA-
MHHO3bI U TUITOBUTAMHUHO3BI, UX MPOPUIAKTHKA.

Coaep:kaHue yueOHOro MaTepuaJa

T'opmonsi. 1loHsATHE O TOPMOHAX KaK OMOJIOTHYECKH AKTUBHBIX BEIIECTBAX, BBIOJHS-
IOLINX 3HIOKPUHHYIO PEryJLSIIHI0 JKU3HEAEATENbHOCTH Oprann3MoB. Knaccudukanms
TOPMOHOB: CTEPOHIbI, IPOM3BOJHBIE AMUHOKHCIIOT, MOJUNENTHAHBIE H OSIKOBBIE TOp-
MOHBI. OTIeNbHbIE NPEACTaBUTENN: 3CTPAANOI, TECTOCTEPOH, UHCYJIUH, aAPEHAJIHH.
Coaep:kaHue yueOHOro MaTepuaJa

Jlekapcmea. IlonsTHe 0 TekapcTBax Kak XMMHOTEpaneBTUYECKUX npenaparax. Kpatkue
HUCTOpPUYECKHE CBEIeHUs O BOZHMKHOBEHMU U Pa3BUTHM XuUMHoTepanuu. ['pynmel ne-
KapcTB: CyJbpamMuabl (CTPENTOUN), AaHTHOMOTHKY (TIEHULIMJIINH), aHTUITUPETHKH (ac-
NUPUH), aHAJbIeTUKU (aHAJIBIMH). MeXaHU3M NEHCTBHA HEKOTOPBIX JIEKAPCTBEHHBIX
[IpenapaToB, CTPOCHHUE MOJIEKYJI, TPOrHO3UPOBaHUE CBONCTB Ha OCHOBE aHAIN3a XUMHU-
YEeCKOro CTPOCHMA. AHTHOMOTHUKH, UX KIACCU(PUKALIUS 10 CTPOCHHUIO, THITY U CIIEKTPY
neiicteus. be3onacHble crtocoObl MPUMEHEHUs], JIEKapCTBEHHbIE (DOPMBL
Hemoncmpayuu. CpaBaenne ckopoctu pazioxenuss H202 non neiictBuem pepmenra
KaTasa3bl ¥ Heoprauumyecknx karaiam3aropos: 10, PeC 13, MnO2. O0pa3ubl BUTAMUHHBIX
npemnapatos. [lomuBuramunsl. Umoctpauuu Gotorpaduil JKUBOTHBIX C Pa3InIHBIMU
¢dbopmamu aBuTaMuHO30B. ITnakar ¢ n300pakeHneM CTPYKTYPHBIX (OPMYIT 3CTPaTnoa,

1,2

1,2

1,2
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TECTOCTEPOHA, aapeHanuHa. Bzaumoneiicrsue anpenanuna ¢ pacrsopom PeCl3. benko-
Basl MpHUpoJa MHCyNWHA (IBeTHas peakuus Ha Oenku). [lmakarel WM KOJOTpaMMBl C
bopmynamu amuna cyibHaHUIOBOH KUCIOTHI, TUTHAPO(OIHEBDIH 1 JIOKHONW AUTHIAPO-
¢donmeBoli KucIOT, OEH3WINMEHUIIIIINHA, TETPALMKINHA, leOTaKCUMa, aCITUPHHA.

Camocmoameinvnan paboma cmyoenmog. 3

CamocTosiTeNnbHOE U3YUYEeHNE TEOPETHUECKOr0 MaTepHuaa,

CaMOCTOsATENIbHOE PeIeHHE 3a1a4

Pazngen 2. O6mas u Heopranuueckasi XuMHsl.

2.1 Xumus — HayKa o BemecTBax | Coaepkanne y1eGHOro MaTepHaia 1,2
Tema 2.1.1 XuMHS — HAYKA 0 Be- Cocmae sewjecmea. Xuvndeckue syeMeHTbl. CiocoObl CyIIeCTBOBAHHS X UMHUYECKHX
LIeCTBAX 3JIEMEHTOB. aTOMBI, IIPOCThIE U CIOXKHBbIE BEIECTBa. BeriecTBa MOCTOSHHOTO U mepe-

MEHHOTO COCTaBa. 3aKOH IOCTOSTHCTBA COCTaBa BELIECTB. BelnecTsa MOJEKYJISPHOTO U

HeMOJIEKYJIIpHOTO cTpoeHHs. CriocoObl oTOOpaskeHHst MOJEKYJ: MOJIEKYISIPHBIE U

CTPYKTYpHBIE GOPMYJIBI; TIAPOCTPEPKHEBBIE U MaciTabHbIe pocTpaHcTBeHHBIE (CTHO-

aprta-bpurneba) Monenu MoeKy.I.

H3zmepenue eengecmea. Macca aToMOB U MOJIEKYJI. ATOMHasl equHHILA Macchl. OTHOCH-

TEJIbHBIC aTOMHAsI U MOJICKYJIsipHasi Macchl. KONM4eCcTBO BEIEeCTBa U €IUHHLIBI €r0 U3-

MEPEHHS. MOJIb, MMOJIb, KMOJIb. Huciao Asoraapo. MomnsipHas mMacca.

Conep:xkanue y4e6HOro MaTepuasa 1,2

Tema 2.1. 2 Cvecu Bemects. Mac-
coBasi 1 00LEMHAA J0JIH KOMIIO-
HEHTOB CMECH.

Azpezammusle cocmoanus gewyecmea: Teeproe (KpUCTAIINIECKoe U aMOp(HOE), K-
KOe U ra3oobpasHoe. 3akoH ABOTaIPoO U €ro CIeACTBUsl. MoJsipHbIA 00beM BElIeCTB B
razoo0pas3HoM coctosiHul. OObeTMHEHHBIN T'a30BbIi 3aKOH U ypaBHeHHe MeHeneeBa-
KnaneiipoHa.

Cmecu eeuiecme. Pazmuuus MEXKAY CMECAMU U XUMUYICCKUMHU COCAUHCHUAMU. Macco-
Basi U O6’beMHa$[ JOJIM KOMIIOHEHTOB CMECH.

Hemoncmpayuu. OnbIThl, WIMIOCTPUPYIOIINE 3aKOH COXPAHEHUs MacChl BELIECTB.
Habop moneneii atoMoB 1 MosiekyJ1. HekoTopsie BemecTsa Kon4ecTBOM B 1 Mosib. Mo-
JieJIb MOJIIPHOTO 00beMa Ira3oB.
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Camocmoameivnan paboma cnmyoeHmog.

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE pEeHICHUE 3aaa4

2.2.CTpoeHue aToma

Coaep:kaHue yueOHOro Marepuaa

Amom - crodcnan wacmuya. JIoka3atenbCTBa CIOXKHOCTH CTPOSHUS aTOMA. KaTOJHBIE
U PEHTTEHOBCKHUE JIy4uH, POTOdPQEKT, paiiOaKTUBHOCTD, SJIEKTPOIIHU3.

[Tnanerapuas monenp aroma . Pesepdopna. Ctpoenue atoma o H. Bopy. Co-
BPEMEHHBIE MPEICTABJIEHUs] O CTPOCHUU aToMa. KopmyCKyJsipHO-BOJIHOBOH Tyasiu3M
YaCTHL] MUKPOMHDA.

Cocmae amomnozo A0pa - HYKJIOHBI: MPOTOHBI M HEUTPOHBL. M30TOMBI M HYKJIHJBL.
Y CcTONYUBOCTD sAEP.

Inekmponnan 0bonoura amomos. Ilonstue o6 31eKTPOHHONH OpOUTAIHN U 3JIEKTPOH-
HOM obnake. KBaHTOBBIC UnCia: rnaBHOe, opouTagbHOE (TOOOYHOE), MATHUTHOE U CIH-
HOBOe. PacnipeneneHue 31eKTPOHOB MO SHEPTreTUYECKUM YPOBHSIM, MOAYPOBHSAM H Op-
OuTaNsAM B COOTBETCTBHHM C NMPUHLMIIOM HaMMEHbIIEH SHepruy, npuHuunom Iaymu u
npaBwioM ['yHaa. DneKTpOoHHbIE KOHPHUTYPALUK aTOMOB XUMHUYECKUX 3JIEMEHTOB.
BaneHTHbIe BO3SMOKHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.

DJIeKTPOHHAS KJIACCU(PUKALINS X UMIHUECKUX JIEMEHTOB: -, p-, d-, f-31eMeHThI.
Hemoncmpayuu. @orosdpdext. Monenu opburaneii paznuaHoi GopMBsl.

1,2

Ilpakmuueckas paboma No6

DJIEKTPOHHOE CTPOSHUE ATOMOB.

1,2

Camocmoameinvnan paboma cmyoenmog.

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE pEeHICHUE 3aaa4

Tema 2.3. 1 IICXD

.. Menne-

Jie€Ba B CBETEC YUCHHUHA O CTPOCHUU

aromMa

Coaep:kaHue yueOHOro Marepuaa

Omikpovimue nepuoouteckozo 3akond. I1pennocelUiku: HAKOIUIEHHE (PaKTOIOrHUECKOTO
Matepuaia, padorsl npenmectseHHUKOB (M. B. [lebepeitnepa, A.D. IllankypTtya, Jx A.

29




Tema 2.3.2 Ilepuoanueckoe usme-
HEHHE CBONCTB 3JIEMEHTOB.

Hetonennca, JLIO. Metiepa), cpe3n xumukoB B Kapicpys, nuuHoctHble kadectsa [[. 1.
Menneneesa. Otkpoitue J{. Y. MenneneeBbiM NeprHOIUIECKOrO 3aKOHA.
Ilepuoouueckuii 3akon u cmpoenue amoma. zoronsl. COBpeMEHHOE MOHSATHE X UMH-
Y4eCKOro 3jeMeHTa. 3akoHoMepHOCcThb I'. Mo3nu. CoBpemeHHast popMyIHpoBKa IepHO-
nuydeckoro 3akoHa. Ilepuonuyeckas cucrema u cTpoeHue aToma. Pu3NYecKuil CMbICI
MOPSIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYMIIbl U IEpUOA.

Coaep:kaHue yueOHOro MaTepuaJa

Ilepunonuueckoe n3MeHEHUE CBONCTB 3JIEMEHTOB: pajilyca aToMa; SHEPTUH HOHU3ALIUY,;
3JIEKTPOOTPULATENBHOCTU. [IpUUNHBI U3MEHEHHUS] METAIIMUYECKUX U HEMETAIITMUECKUX
CBOWCTB 3JIEMEHTOB B I'PYyIIaxX U MEPHOAAX, B TOM YUCIE OONBLINX U CBEPXOOIBIINX.
3HaueHue MepuoIUYECKOro 3aKOHa U MePUOANUYECKON CHCTEMbl XUMHUYECKHUX 3JIeMEH-
toB /1. 11. Menneneesa A1 pa3BUTHsI HAYKH U IOHUMAHHs XUMUYECKON KapTUHBI MUPA.
Jemoncmpayuu. PaznuuHbie BapUaHTHI TaOJUIBI MTEPUOTUISCKON CUCTEMbI XUMUYE-
ckux snemenToB J[. 1. MenneneeBa. OOpasibl MPOCTHIX BEIIECTB OKCHUAOB U THIPOKCH-
noB saeMeHToB Il nepuoga.

1,2

Camocmoameinvnan paboma cmyoenmog.

CaMocTosTenbHOE H3yueHNEe TEOPETUUECKOTIO MaTepuaa;

CamocTosTenbHOE peleHne 3a1a4y

CamocrosiTenbHas TOATOTOBKa pedepara Mo TeMaTHKE:

Kuznb u nesarenvaocts [ . Menneneesa.

«ITeprnognueckoMy 3akoHy Oyayluee He IPO3UT Pa3pyIICHUEM. .. ».
Cuntes 114-ro snementa — TpuyMd pOCCUHCKUX (PUIUKOB-SIIEPIINKOB.
H3oronsl Bogopoaa.

Hcnonb3oBanue paguoakTUBHBIX U30TOMNOB B TEXHUYECKHUX LIETISX.
PeHTreHoBCKOe U3Iy4eHUe U €ro UCIOIb30BAHNE B TEXHUKE U METULIUHE.
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2.4 CTpoeHne BemecTBa
Tema 2.4.1 Buabl XHMHYECKHX
cBA3eH

Coaep:kaHue yueOHOro MaTepuaJa
Ionsamue o xumuueckoii cesizu. TUIbl XUMHYECKUX CBA3EH: KOBAJIEHTHAS, HOHHAS, Me-
TAJIJIN4ECKasi U BOAOPOIHAS.
Koganenmnan xumuueckan ceasp. JIpa Mexann3mMa oOpa3oBaHUs STOH CBS3H: OOMEH-
HBIN ¥ JOHOPHO-aKLenTopHbIH. OCHOBHBIE TapaMeTpPbl 3TOr0 TUIIA CBSI3U: UTMHA, TPOY-
HOCTb, YIOJI CBSI3U WJIM BajIeHTHbIN yrosn. OCHOBHbBIE CBOWMCTBA KOBAJEHTHOH CBSI3U:
HaCBILIEHHOCTbD, MOJSIPU3YEMOCTb U MPOYHOCTh. DJIEKTPOOTPULIATEILHOCTh U KJIACCH-
(puKaIs KOBAJIEHTHBIX CBSA3EH 110 3TOMY MPHU3HAKY: MOJISIPHAS U HETIOJSIPHAS KOBAJICHT-
Hble CBs13H. 110JsIPHOCTD CBSI3M M OJSIPHOCTDH MOJIEKYJIbl. Crioco0 mepeKkphIBaHuUs SJIeK-
TPOHHBIX OpOHUTaANEH U KIacCH(PHUKAIH KOBAJIEHTHBIX CBS3EH MO 3TOMY IPU3HAKY: a- U
J-cBsi3H. KpaTHOCTh KOBAJIEHTHBIX CBsI3el M KJIacCU(UKALUS UX 110 STOMY MPHU3HAKY:
ONMHAPHBIE, IBOWHBIE, TPOMHBIE, MONYTOPHBIE. THUIMBI KPUCTATNINYECKUX PELIETOK Y Be-
LIECTB C 3TUM THUIIOM CBSI3U. aTOMHBIE M MOJIEKYJIsIpHblEe. PU3NUECKUEe CBOWCTBA Be-
LIECTB C STUMH KPUCTAININYECKUMH PELIETKAMH.
Honnaa xumuqeckan c6:a3b, Kak KpaliHUN ciydall KOBaJIEHTHOHN MONApHON cBsizu Me-
XaHM3M 00pa3oBaHMsI HOHHON CBsi3M. MIOHHBIE KPUCTAUTMUECKUE PELIETKH 1 CBOWCTBA
BELIECTB C TAKMMH KPUCTAJIIAMHU.
Memaniuueckan Xumu4eckas c6a3b, Kak 0COOBIN THIT XUMUYECKOH CBSI3H, CYIIECTBY-
IOLIMHA B MeTaJlIax U cruiaBax. Ee oTan4us U CXOACTBO ¢ KOBAJEHTHOW U MOHHOW CBsI-
3siMu. CBOICTBAa MeTAJUINYECKO CBsI3U. MeTaunueckre KpUCTAIINYECKHE PEIIeTKH U
CBOICTBA BEILIECTB C TAKUMHU KPUCTAJUIAMH.
Booopoonasa xumuueckan cesazp. Mexannsm obpazoBanus Takoi cssizu. Ee kinaccudu-
Kal¥si: MEKMOJIEKYJIApHAass U BHYTPUMOJIEKYJIIpHAsl BOJOPOAHBIE CBA3U. MonekyJsip-
HbI€ KPUCTAJUIMYECKUE PELIETKHU I 5TOrO TUNA CBsi3U. PU3nyecKkue CBONCTBA BELIECTB
C BONOPOIHOM CBA3BI. buonorudeckas poiab BOAOPOAHBIX CBsA3€H B OpraHU3aLuU
CTPYKTYp OHOMOIUMEPOB.

Enunas npupona XMMHUYECKUX CBSI3€M: HAMYNE PA3JIUYHBIX TUIIOB CBSI3€H B Of-
HOM BELIECTBE, IEPEXO OQHOrO TUMNA CBSI3U B IPYTrOM U T.II.

1,2
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Tema 2.4.2 Komnuiekcoo0pasosa-
Hue. IlouaTHE 0 KOMILIEKCHBIX CO-
¢AUHCHUAX.

Komnnekcoobpazosanue. IIoHsTHE O KOMIUIEKCHBIX COeTMHEHUSX. KoopanHamoHHoe
YHCIIO KOMILIeKcooOpa3oBarens. BHyTpeHHsst u BHelHssI cpepa komriekcoB. Homen-
KJIaTypa KOMIUIEKCHBIX coenuHeHuil. MIx 3HaueHue.

Jlemoncmpayuu. Mopnenu MOJNEKYJ pa3InIHON apXUTEKTypbl. Monenn u

2 3
BO3/YIIHBIX [IAPOB MPOCTPAHCTBEHHOTO PACIoNoXKeHus 8p-, 8p -, 8p -rubpuaHbIX Op-

Ourtaneli. Monenn KpUCTAIUIMYECKUX PELIETOK PA3IMYHOro Tuma. MoJemu MOJEKyJ

JIHK u Genxa.

1,2
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Camocmoameinvnan paboma cmyoenmos

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE pEeUICHUE 3aaa4

2.5. Honumepbl
Tema 2.5.1 Ilonumepsbl — BBICOKO-
MOJIEKYJISIPHbIE COCAHMHECHUSA

Tema 2.5.2 CpaBHeHHe CBOIICTB
TEePMOPEAKTHBHBIX H TEPMOIJIA-
CTHYHBIX MJIACTMACC.

Coaep:xkaHue yueOHOro MaTepuaJa

Heopzanuueckue nonumepsi. IloaumMepst - TPOCTbIE BEIIECTBA ¢ ATOMHOW KPHCTAJUIH-
YEeCKOH PeIleTKON: aJIOTPONHbIE BUJOU3MEHEHHs yriepoaa (anmmas, rpadut, kapouH,
¢bysnepeH - B3aMMOCBsI3b THOpUAN3aLNK OpOUTaliell y aTOMOB yIiiepona C MpOCTpPaH-
CTBEHHBIM CTPOEHHEM aJUIOTPOIMHBIX MOAU(HUKALMI), CEJIEH U TeJUTyp LEeMOuYeuHOro
crpoenusi. [Tomumepsl - CIOXKHBIE BEIIECTBA C ATOMHON KPUCTAJUTMYECKOH PEIleTKOM:
KBapIl, KpeMHE3eM (IMOKCHIHBIE COETUHEHHSI KPEMHHUs1), KOPYHA (OKCHI aIFOMUHUS) U
ATFOMOCHITHKATHI (TIOJIEBbIE LIMATHI, CIFO/AA, KAoiauH). MUHepasbl 1 rOpHbIE MOPOIbI.
Cepa nmactuyeckass. MuHepaabHOE BOJIOKHO - acOecT. 3HaueHUe HEOPraHUIeCKUX NpH-
POMHBIX MOJMMEPOB B HOPMHUPOBAHUH OJHOMN M3 FEOJIOTHUECKHX 000I0ueK 3eMITH ~JTH-
TochepsL

Coaep:kaHue yueOHOro MaTepuaJa

Opzanuueckue nonumepol.

Crnioco0bl MX MONYYEHUsI: PeaKLUH MOJUMEPU3ALMU 1 PEaKLUH MOJUKOHISHCALIUH.
CTpyKTypBbl MOJIMMEPOB. JINHEHHbIE, PA3BETBJICHHbIE U MPOCTPAHCTBEHHbIE. CTPYKTY-
pHUpOBaHHUE MOJMMEPOB: BYJIKAHU3AMS KaydyKoB, n1yOiaeHne OEJIKOB, OTBEPIKICHHE
MOJIMKOHCHCALIMOHHBIX MoMepoB. Kiaccudukarius moauMepos no pasandaHbIM
NPU3HAKAM.

Jemoncmpayuu. Konnexunu miacTMace, Kay4yKoB, BOJOKOH, MUHEPAJIOB M FOPHBIX
nopox. MunepapbHOE BOJIOKHO - acOecT u n3nenus u3 Hero. Mozgenu MoJiekyst OeJKoB,

JTHK, PHK.

1,2

Camocmoameinvnan paboma cmyoenmog.

CaMocTosTenbHOE H3yueHNEe TEOPETUUECKOTIO MaTepuaa;

CaMocTosTenbHOE peleHne 3aaa4

CamocrosiTenbHas TOATOTOBKa pedepara Mo TeMaTHKE:

e CHHTETHUYECKHE KaydyKH: HCTOPHUS, MHOrOOOpasne 1 NMepCreKTUBEL

e Pe3nHOTEXHUYECKOE MPOU3BOACTBO U €r0 POJib B HAYYHO-TEXHUUECKOM MpOrpecce.
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2.6./{ucnepcHble CHCTEMBI

Coaep:kaHue yueOHOro MaTepuaJa

Ilonamue o oucnepcnovix cucmemax. Knaccudpukanns qucrepCHbIX CUCTEM B 3aBHCH-
MOCTH OT arperaTHOrO COCTOSIHUS TUCTIEPCHOHHOHN CPebl M IUCTIEpCHON (pa3bl, a TakKe
1o pa3Mepy Mx 4dacTtull. I pyboaucrnepcHble CUCTEMBI: SMYJIbCHU U CYCIIEH3UU. TOHKO-
IVCTIEPCHBIE CHCTEMBI: KOJUTOUIHBIE (30JIM U I'eJIN) U UCTHHHBIE (MOJIEKYJIIPHBIE, MOJIe-
KyJISIPHO-MOHHBIE U HOHHBIE). D dexT Tunnans. Koarynsnust B KOJJIOUAHBIX PacTBO-
pax. CuHepe3uc B Tesx.

3nauenue oucnepcHvix CUCHIEM B )KUBOH U HEXKUBOH MPHUPOJIE U MPAKTUIECKOHN JKIU3HH
4eJloBeKa. DMYJIbCUU U CYCIIEH3UM B CTPOMUTENBbCTBE, MUILIEBON U MEIULIMHCKOHN Mpo-
MBILIEHHOCTH, B KOCMETHKe. buonoruueckue, MEAULIMHCKUE U TEXHOJIOTHUECKHE 30J1U.
3HaveHue reyiell B OpraHru3alii )KUBON MaTepuu. bronornyeckue, MUIIEeBbIe, METULIMH-
ckue, kocmernueckrne renu. CuHepesnc kak (hakTop, ONMpEenesstoLUIi CPOK TOJHOCTH
NPOAYKIMH Ha OCHOBE resieil. CBepThIBAaHNE KPOBU KaK OMOJIOTHUYECKUI CHHEPE3HUC, €T0
3HAQYCHHE.

Hemoncmpayuu. Bunpl 1ucnepcHbIX CUCTEM U UX XapakTepHble npu3Haku. IIpoxox-
JCHHE JTy4ya CBeTa uepe3 KOJUIOMIHBIE 1 NCTHHHBIE pacTBOPHI (3ddext Turmans).

Camocmoamenvnan paboma cmyoenmog

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE pEeUICHUE 3aaa4

2.7. XuMHYeCKHe peakuuu
Tema 2.7.1 Knaccuduxanus xu-
MHYE€CKHX pPeaKlHil B Opranuye-
CKOIl U HEOPraHUYEeCKOH XUMUH

Coaep:kaHue yueOHOro MaTepuaJa

Kraccuukayun xumudeckux peakyuii 6 opzaHuiecKoil U HeopzaHUYecKol XumMuu.
[TonsiTne o xumudeckoi peakiun. Peakiuu, unymue 0e3 U3MEHEHUsT KaueCTBEHHOTO
COCTaBa BEIIECTB: AJUIOTPOIMU3ALINS U U30oMepu3alus. Peakuny, uayuue ¢ i3MEHEHHEM
COCTaBa BEINECTB. MO YUCIY U XapPaKTEPy PEarnpyromux U oOpa3yIOUIUXCsl BEIIECTB
(pasnoskeHus, COEMMHEHUs, 3aMeIeHus, OOMeHa), 10 M3MEHEHHIO CTENEHEH OKUCTICHHUST
3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HE OKUCIUTEIbHO-BOCCTAHOBUTE b~
HBIE PEaKIiH); 10 TEIUIOBOMY 3 deKTy (3K30- B SHAOTEpMHUUECKHe); 1Mo (asze (romo- u

1,2
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Tema 2.7.2 TensioBoi 3¢ ekt xu-
MH4YeCKHX peakuuii. Tepmoxumu-
YeCKHE YPABHECHHSI.

Tema 2.7.3 O0paTumMocTb XUMHYE-
CKHX peakuni. XMMH4YeCKoe paB-
HOBeECHE.

reTepOreHHbIe); 10 HAMpaBiIeHUO (00paTUMble 1 HEOOPATUMBIE); MO HCIIOIb30BAHHIO
KaTanu3aTopa (KaTaJuTHYeCKHe M HEKATAIMTUYECKHE), 10 MEXaHU3MYy (paJuKaJbHbIE,
MOJIEKYJISIPHBIE U HOHHBIE).
Coaep:kaHue yueOHOro MaTepuaJa
Beposamuocms npomexkanus xumudeckux peakyuil. BHyTpeHHsISI SHEPTUs, SHTAIb-
nust. TerutoBol 3¢¢ekT XUMHYECKHX peakuuid. TepMoXuMHU4YecKue
ypaBHeHus. CTaHAapTHAS SHTANBIUS peakiuii U oOpa3oBaHus BemecTB. 3akoH [ ..
I'ecca u ero cneacTBusi. DHTPONUS.
Ckopocmy xumuuecxkux peaxyuii. ITonsitue o ckopoct peakuuii. CKOPOCTb TOMO- U
reTeporeHHON peakiuyu. JHePrusl aKTHBALUU.

@akTOpBbI, BIUSIOLINE HA CKOPOCTh XUMU4ecKoi peakunu. [Ipupona pearupyro-
mux BemecTB. Temmneparypa (3akoH Bant-I'odda). Konuenrpanus. Karanuzatops u
KaTaJu3: FOMO- U F€TePOreHHbIH, NX MexaHu3Mbl. PEepMEHTHI, UX CPaBHEHUE C HEOpra-
HUYECKUMHM KaTaJlu3aTopaMmu. 3aBUCHMOCTb CKOPOCTH PEaKLMH OT MOBEPXHOCTU COIPU-
KOCHOBEHHUsI PEarupyroLnux BeLEeCTB.
Coaep:kaHue yueOHOro MaTepuaJa
Obpamumocms xumuueckux peakyuil. Xumuyecxkoe pasnosecue. IlonsTie 0 XUMHU-
4eCKOM paBHOBecHH. PaBHOBECHbIE KOHLIEHTpaLUU. JIMHAMUYHOCTD XMMUYECKOTO paB-
HoBecusl. PakTophl, BIUAIOLIME HA CMELIEHHE PaBHOBECUs: KOHLIEHTpALMs, AaBJIEHHUE,
temneparypa (npunuun Jlelllatense).
Jemoncmpayuu. Tpespamenue kpacuoro gocdopa B 6eblif; kKucioponaa -B 030H. Mo-
nenu Oytana u u3odyrana. [TomyueHne Kuciopoaa U3 NepPoOKCHIa BOTOPOAA 1 BOJIBL, 1e-
rufpatauus staHona. Llenouka npespatienuit P — P205 — H3PO4; csoiicTBa ykcyc-
HOW KHCJIOTBI;, PEaKLiy, HAyIIHe ¢ 00pa3oBaHUEM OCaIKa, ra3a U BOJbI, CBOWCTBA Me-
TAJUIOB, OKHMCIIEHUE albJerusia B KUCJIOTY U CIUpPTa B alpaerua. Peakiuu ropexus; pe-
aKIUM SHAOTEPMHUYECKHE Ha MPHUMEpe PEaklHNH Pa3JIoKeHUs (3TaHONA, KAJIUHHON ce-
JUTPBI, OMXpoMaTa aMMOHHMS) M SK30TEPMUYECKHE Ha MPUMEPe PeakMii COSAMHEHUS
(obeciBeurBanmne OPOMHON BOABI M PACTBOPA MEPMAHTAHATA KAJIHs STUJICHOM, TallleHue

1,2

1,2
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U3BECTH | 1p.). B3aumozeiicTBre IMHKA ¢ pacTBOPaMH COJISTHON M CEPHOI KUCIIOT MPH
Pa3sHBIX TeMIepaTypax, NPU Pa3HbIX KOHLEHTPALUSAX COJITHONH KHUCIOTBI, Pa3jIOKEHUE
MEePOKCHIA KUCIOpOoaa ¢ MOMOIIbI0 okcuaa Mapranna (IV), karamassl cbIporo msca u
ceiporo kaprtodens. BzaumopeiicTBre LWHKA PAa3IMYHON MOBEPXHOCTU (MOPOINKA,
IBUTH, TPaHyJ) ¢ KHCIOTOH. Monens "kurmsimero ciost”. CMelieHne paBHOBECHS B CH-
cTeMe:

Fe’" + 3 CNS™ <—> Fe(CNS)3; OMBIIEHHE KUPOB, PEAKIHN 3TeprbUKALIN. 3aBUCH-
MOCTb CTETIEHH 3JIEKTPOJIUTUIECKON AUCCOMALINY YKCYCHON KHCIIOTHI OT pa30aBIeHHUs.
Cpasnenue csoiicts 0,1 H pacTBOpOB cepHOI U CEPHUCTOM KUCIIOT, MypaBbUHOM U yK-
CYCHOU KMCJIOT, THAPOKCHUJOB JIMTHs], HATPUS U KAJIUS.

Ilpakmuueckas paboma Ne7 1,2
CKOpPOCTb XIMUYECKHX PEAKIHH.
Camocmoamenvnan paboma cmyoenmog 3
CamocTosiTeNnbHOE U3YUYEeHNE TEOPETHUECKOr0 MaTepHuaa,
CaMOCTOsATENIbHOE PeIeHHE 3a1ad.
2.8. PacTBopbI Coaep:kaHue yueOHOro MaTepuaJa 1,2
Tema 2.8.1 Teopus snexponurn- | [lonamue o pacmeopax. ®usuko-xuMuyeckas NPUpona PaCTBOPEHHUS U PACTBOPOB.
YeCKOM AHCCOMMALMH. BsanmopnelicTBre pacTBOPHUTENS U PACTBOPEHHOTO BELIECTBA. PAaCTBOPHMOCTD BEILECTB.
CriocoObl BeIpayKeHHsI KOHLIEHTPAIMK PACTBOPOB: MAcCOBasl AOJsI PACTBOPEHHOTO Be-
niecTBa (POIIEHTHAST ), MOJISIPHASI.
MexaHu3M TUCCOLMALINH BEIIECTB C Pa3IMYHBIMU THITAMH XUMHUYECKUX CBsized. Bxian
PYCCKUX YYEHBIX B Pa3BUTHE NPEACTABICHUI 00 3JIEKTPONUTHYECKONW THUCCOLMALINH.
OCHOBHBIC TIOJIOXKEHUST ~ TEOPHUH  BJEKTPOIUTHYeCKOH  auccounanun. CTeneHb
3NEKTPOJMTUYECKON aucconuanyy U (paxkTopsl ee 3aBUCUMOCTH. CUJIbHBIE U CPEIHNE
3JIEKTPOJIUTHI.
Jucconunanus Boasl. Bogopoauslii nokasatens. Cpeaa BOIHBIX pACTBOPOB HJIEK-
TponuToB. Peakiinu oOMeHa B BOAHBIX PacTBOPAx 3JIEKTPOJIHUTOB.
Tema 2.8.2 I'mapoans. Peakuun
Coaep:kaHue yueOHOro MaTepuaJa 1,2

HOHHOI'0 00MeHA.
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T'uoponu3, xak oOMenHnslIi mpouecc. HeoOpaTumelii ruponn3 OpraHuuecKux 1 Heopra-
HUYECKUX COEUHEHUI U ero 3Ha4eHNe B MPaKTUYECKON AesITEIbHOCTU YeJIOBEKa.

OO6parumblii ruaponn3 conei. CtyneHdarsiii ruaponns. Ilpaktudeckoe npume-
HEHHME TUAPOIIN3A.

I'mnponus opraHnvyeckux BemecTs (OENKOB, JKUPOB, YIIIEBOIOB, MOJUHYKIEOTH-

noB, AT®) u ero Suonornueckoe u npaktTudeckoe 3Hadenne. OMbuieHHE KUPOB. Peak-
LSt STEPUPUKALIIHL.
Hemoncmpayuu. CpaBHeHuE 31€KTPONPOBOAHOCTH PaCTBOPOB 3J1eKTponnuToB. CMelie-
HUE PABHOBECHS AMCCOLUALINH CIa0BIX KUCIOT. MHANKATOPBI M MI3MEHEHUE UX OKPACKH
B pa3HbIX cpenax. CepHOKUCIBIN U (pepMEHTATUBHBINA THAPONIN3 YIIAeBOAOB. I maponus
KapOOHATOB, CyJIb(AaTOB M CUIMKATOB INEJIOYHBIX METAUIOB; HUTpaToB cBUHLA (I1) mmu
LIMHKA, XJOPH1a AaMMOHUSI.

Ilpaxmuueckoe 3ausamue No8 1,2
Pacteopbl. KonnyecTBeHHas XxapakTepUCTHUKA PACTBOPOB
Camocmoamenvnan paboma obyuarouguxcs. 3
CamocTosTenbHOE H3yUCHHE TEOPETHUECKOr0 MaTepuala,;
CaMOCTOsITEIbHOE pelIeHHe 3a/1ay.

2.9, OxucauTeabHo-BoccTanosu- | ConepRanue y4e0HOro MaTepHaIa 1,2

TECJIbHbBIC pealcmm. BJICKT])OXI/IMI/I-
YyecKHe MPouecchbl

Tema 2.9.10KHCAHTEIBHO — BOC-
CTAHOBHUTECJILHBIC npoueccm.

Oxuciumenvno-eoccmanosumenvusvie peakyuu. Ctenenp okucinenus. Boccranosu-
Tenu U okucautenu. OKuUcIeHre U BOCCTaHOBJIEHHE. BaxkHeillne OKUCIUTENN U BOC-
cTa”HoBUTENIU. BoccTaHOBUTENBHBIE CBOMCTBA METAJUIOB -IIPOCTHIX BelnecTs. Okucau-
TEJIbHBIE U BOCCTAHOBUTEJbHBIE CBOMCTBA HEMETAJIOB - MPOCTHIX BellecTB. BoccTaHo-
BUTEJIbHBIC CBOMCTBA BEIECTB, OOPa30BaHHBIX 3JIEMEHTAMH B HU3IIEH (OTpULATEIb-
HOM) cTeneHn okucieHnst. OKUCITUTEIbHbIE CBOMCTBA BELIECTB, 00Pa30BAHHBIX HJIEMEH-
TaMH B BBICIIEH (TTOJIOKUTENBHON) CTeeHH OKUcIeHNsl. OKUCITUTEIbHbIE U BOCCTAHO-
BUTEJIbHBIE CBOHCTBA BEIECTB, OOPa30BAHHBIX 3JIEMEHTAMHU B IIPOMEKYTOUHBIX CTEIe-
HSIX OKHCJICHUSI.

Knaccupurkayua oxuciumenvno-6occmanosumenvislx peakyuil. Peakiyyu Mex-
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Tema 2.9.2 dnexTposn3 pacnja-
BOB U BOAHLIX PaCTBOPOB 3JICK-
TPOJIMTOB.

aTOMHOTO U MEXMOJIEKYJAPHOIO OKUCJIEHUsA-BOCCTAHOBJIEHUs. Peakiuu BHYTpUMOJIe-
KYJIIPHOTO OKHCJIEHUsI-BOCCTaHOBJIEHUs. Peakiiny caMOOKHUCIEHUSI-CaMOBOCCTaHOBIIE-
HUSl (AUCTIPONIOPLIMOHIPOBAHHUS).

Mertonbl cocTaBjeHMs] ypPaBHEHUIN OKHCIHUTENbHO-BOCCTAHOBUTENBHBIX peak-
uii. Meron anekTpoHHOTO OanaHca. BiusHue cpenbl Ha MPOTEKaHWE OKUCIUTEIHHO-
BOCCT@HOBUTEJIbHBIX MTPOLIECCOB.

Coaep:kaHue yueOHOro MaTepuaJa

Xumuueckue UCmMOYHUKY MOKA. DIEKTPOIIHbIE MOTEHINANBI. PsiT CTAaHIAPTHBIX 3JIEK-
TPOAHBIX MOTEHLHAJIOB (3JIEKTPOXUMHUYECKUN PsIl HANIPSDKEHUH MeTasuioB). [ anpBaHm-
YEeCKHE 3JIEMEHTHI U PUHIUMBI UX paboTel. CoCTaBIeHHE ralbBAHUYECKUX 3JIE€MEHTOB.
OO6pa3oBaHue ralbBaHMUECKUX Nap MPH XUMUYECKUX Iporieccax. ['anpBaHUUECKUE 3J1e-
MEHTBI, IPUMEHsIEMbIE B )KU3HU. CBUHLIOBAsI aKKYMYJISITOpHAs OaTapest, HUKeJb-KaaMH-
eBble OaTapeu, TOTUTUBHBIE SJIEMEHTHI.

Iekmponu3 pactuiaBoB U BOIHBIX PACTBOPOB 3JeKTposnnToB. [Iporecchl, mpoucxons-
1I1€ Ha KaToJie U aHOAEe. Y paBHEHUS AJIEKTPOXUMHUYECKUX IPOLECCOB. DJIEKTPOJINU3 BOA-
HBIX PACTBOPOB C HHEPTHBIMU 3JIEKTPOAAMHU. DJIEKTPOIN3 BOJHBIX PACTBOPOB C PacTBO-
puMbIMH 351ekTpofamu. [IpakTudyeckoe NpuMeHeHUEe IEKTPOIN3a.

Jemoncmpayuu. BoccTaHOBICHNE TUXpoMaTa Kajus LUHKOM. BoccraHOBiEHHE OK-
cuna meau (II) yrmem u BomoponmoMm. BoccTaHoBIeHHE nuXpomaTa Kajusl STHIIOBBIM
cnupToM. OKHCIUTEIbHBIE CBOMCTBA a30THON KUCIOTHI. OKHUCIUTENbHbIE CBOWCTBA IH-
XpoMmaTa Kajus. I adbBaHIUYECKIE JJIEMEHTBI U OaTapeiiku. DIeKTPOIN3 PacTBOPa XJIO-
puna meau (11).

1,2

Ilpakmuueckas paboma No9

Cocrasnenue ypasHeHuii OBP

1,2

Camocmoameinvnan paboma cmyoenmog.

CaMocTosTeIbHOE HU3YUCHUE TCOPECTUICCKOrO MaTepuala,
CaMocTosTeIbHOE PEHICHUE 3a0a4.

Coaep:kaHue yueOHOro Marepuaa
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2.10. Knaccuduxanus Bemecrts.

IIpoctbie BemecTBa
Tema 2.10.1 Knaccupuxauus Be-
mectB. I[IpocTrie BemecTna.

Tema 2.10. 2 Koppo3usi meTa/L10B.
IlonsiTue Koppo3uu.

Knaccuukayus neopzanuueckux eeuwgecms. Ilpocteie u cnoxHbie BemectBa. Ok-
cUbl, UX Kiaccudukanys. I mapokcunbl (OCHOBaHMUS, KUCIOPOACOAEPIKAIIIE KUCIOTHI,
ampotepHubie runpokcuabl). Kucnorel, nx knaccudukanms. OCHOBaHUS, X Kiaccudpu-
karusi. Conu cpegHne, KUCIble, OCHOBHBIE U KOMITJIEKCHBIE.
Memant. TlonoxeHne METAIUIOB B IEPUOTUIECKOH CHCTEMe 1 OCOOEHHOCTH CTPOSHUS
ux aTroMoB. [IpocThie BemmecTsa - METaJUTbL. CTPOSHHE KPUCTAIIIOB U METAJIITMUYECKAs XH-
Muueckasi cBsa3b. O0mne pu3nyeckre CBOHCTBA METAJUIOB U BOCCTAHOBUTENIbHBIE CBOH-
CTBa UX: B3aUMOJEHCTBHE C HEMETAJUIAaMH (KHUCIOPOIOM, TAJIOT€HAMH, CEpPOi, a30TOM,
BOJIOPOZIOM), C BOJOMH, KHUCJIOTaMHM, PACTBOPAMH COJIeH, OPraHUYeCKUMH BEIIECTBAMHU
(cimpTamu, rajoreHajiKaHamu, (EeHOJIOM, KHCIoTaMu), co menodamMu. OKCUABI U THI-
POKCHUIBI METAJIOB. 3aBUCUMOCTb CBONCTB 3TUX COSAMHEHUN OT CTETCHEN OKUCIEHUS
METaJUIOB. 3HAYEHHE METAJUIOB B MIPUPOJE U )KU3HU OPTaHHU3MOB.
Coaep:kaHue yueOHOro MaTepuaJa
Kopposua memainnog. Tlonarne Koppo3un. XuMHUYECKasi KOPPO3UsL. DIIEKTPOXUMHUYE-
ckast koppo3usi. CriocoOb! 3aIUThI METAJUIOB OT KOPPO3UH.
Obuue cnocobsl noyvenus memaiios. Meramibl B nipupone. Merajutyprust u ee
BUJIBL: TUPO-, THAPO- U SJIEKTPOMETAIUTYPIHsl. DJIEKTPOIN3 PACIUIABOB U PACTBOPOB CO-
€IMHEHHI METAJUIOB U €ro MPaKTHYEeCKOE 3HAUCHNE.
Hememaiuist. TTonoxxeHne HEMETAIOB B IEPUOANYECKON CHCTEME, OCOOEHHOCTH CTPO-
€HHs X aTOMOB. DJIEKTPOOTPULIATEIbHOCTb.

bnaroponHeie ra3sl. DJIEKTPOHHOE CTPOCHHE ATOMOB OJIArOPOAHBIX Ta30B M OCO-
OEHHOCTH MX XUMHUYECKUX U (PU3NIECKUX CBOICTB.
Hemeramel - mpocThbie BemecTsa. ATOMHOE U MOJIEKYJIIPHOE CTPOCHUE MX. AJUIOTPO-
nusi. XUMUYECKHE CBOMCTBA HEMETaIOB. OKHUCIUTENIbHBIE CBONCTBA. B3aUMOICHCTBIE
C MeTaJjulaMH, BOJAOPOAOM, MEHee 3JIEKTPOOTPULIATEIbHBIMH HEMETaJIaMH, HEKOTO-
pPBIMH  CIIOXKHBIMH  BeI[eCTBaMU. BoccTaHOBHTENBbHBIE CBOHCTBA HEMETAJUIOB B PEaK-
LUSIX ¢ PTOPOM, KHCIIOPOAOM, CIIOKHBIMH BEIIECTBAMH-OKUCIUTENSIMU (A30THOM U cep-
HOW KHCJIOTAMU U JIP.).

1,2

1,2
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Jemoncmpayuu. Konnexus "Knaccudukanus HEOPraHUIeCKUX BeIecTB" u 00pasibl
npencrasuteneli knaccos. Komnekuus "Knaccudukanys opraHnuecKkux BemecTs" u 00-
pasupl OpencTaBUTENICH KIaccoB. Moaenu KpUCTaUIMYECKUX pelueTok Mmetamios. Kos-
JISKIUSI METAJUIOB C pasHbIMU (Pr3MHecKuMH CBOMCTBamMH. BsamMmopneicTBue nuTus,
HATpHsl, MATHUS U JKeJie3a C KUCIOPOIOM, IIEJIOUHBIX METAJUIOB C BOAOH, CITUPTAMH,
(heHOJIOM; LIMHKA C PACTBOPAMU COJISTHON M CEPHOHN KUCJIOT, HATPHSI C CEPOil; aTFOMUHUS
C HMOIIOM; JKejie3a ¢ PaCTBOPOM MEIHOTO KyNopoca; aJFOMHHHS C PACTBOPOM €IKOTO
HaTpa. OKCHIbI U THAPOKCHIBI XpoMa. Koppo3usi MeTaioB B 3aBUCUMOCTH OT YCJIOBUH.
3amuTa METaIIOB OT KOPPO3UK: 00pa3Ilsl "HeprkaBeek", 3alIUTHBIX TOKpbITHiA. Kosutek-
UsT Py, DJIEKTPOJIU3 PAaCTBOPOB coJiel. Monenu KpUCTaUNTMIeCKUX PelIeTOK Hoa, all-
Mmasa, rpadura. Amnorponus Gocdopa, cepol, kucnopona. Bzaumozeiictsue Bonopona
C KHCJIOPOZIOM, CypPbMBI C XJIOPOM; HATPUsl ¢ HOAOM; XJiopa ¢ paCTBOPOM Opomuzia Ka-
JIUsi, XJIOPHOH U CEPOBOAOPOIHON BOJBI, OOecBeYHBaHEe OPOMHON BOIBI STUICHOM
WJTH ALIETHJICHOM.,

Camocmoameinvnan paboma cmyoenmog.

CamocTosATeNbHOE U3yUYE€HUE TEOPETHUECKOrO MaTepHualla,
CamocTosATeNnbHOE peleHne 3a1a4

CamocrosiTenbHast MOATOTOBKA pedepara o TeMaTHke:

L4 OKCI/II[bI " COJIU KaK CTPOUTCIIbHBIC MaTCPUAJIbL.

e cropus rumnca.

L4 HOBapeHHaﬂ COJIb KaK XUMHUYCCKOEC ChIPBE.

2.11. OcHOBHBIE KJIACCHI HEOPra-
HHYEeCKHX U OPraHU4YeCKHX COeIH-
HeHHUil

Coaep:xkaHue yueOHOro MaTepuaJa

Booopoonwie coeounenus nememaiog. lloaydeHne aMmmMuaka u XJJOpOBOIOPOAa CUH-
TE€30M U KOCBeHHO. Pu3udeckue cBoiicTBa. OTHOIIEHNE K BOME. KUCIOTHO-OCHOBHBIC
CBOJNCTBA.

Oxkcuowt u anzudpuost kapdonoessix kuciom. Heconeobpasyromue 1 coneodpasyromnime
okcunbl. KucnorHele okcuabl, Ux cBoiicTBa. OCHOBHBIE OKCHIBI, HX CBOWMCTBA. AM{pO-
TE€pPHBIE OKCHJIbI, MX CBOMCTBA. 3aBUCUMOCTb CBOICTB OKCHIIOB METAJIJIOB OT CTEIEeHU
OKUCJICHUsI. AHTHIPH/IbI KAPOOHOBBIX KHCJIOT KaK aHAJIOTH KUCJIOTHBIX OKCHIIOB.

1,2
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Kucnoms opzanuueckue u neopzanuueckue. Kucnorsl B CBETE TEOPUU 3JIEKTPOIHUTH-
yeckoll nuccouumanyuu. Kuciaorel B cBeTe nporonuTHueckoi teopun. Knmaccudukarus
OpPTaHUYECKUX M HEOPraHW4eCKHX KUCIOT. O01ue CBOHCTBA KUCIOT: B3aUMOJIEHCTBHE
OPTaHUYECKUX M HEOPTaHUYECKHX KHUCJIOT C METaJIAMH, OCHOBHBIMU U aM(pOTEPHBIMU
OKCHJIaMU W TUAPOKCUIAMH, C COJISIMH, 00pa3oBaHue CIOKHBIX 3¢pupoB. OcoOeHHOCTH
CBOICTB KOHLICHTPUPOBAHHOMN CEPHON U a30THOU KUCJIOT.

Ocnosanusn opzanuveckue u nHeopzanuyveckue. OCHOBAHUS B CBETE€ TEOPHH JIEKTPO-
nuTudeckoi nuccouuanuu. OCHOBAHUSA B CBETE MPOTONUTHYECKOHN Teopuu. Kiaccu-
duKanMs OpPraHMYeCKMX W HEOPraHMYECKHUX OCHOBAaHUH. XMMHYECKHE CBOHCTBA
Imeo4ell 1 HepacTBOPUMBIX OCHOBaHMH. CBONCTBA OECKUCIOPOAHBIX OCHOBAHUI: am-
MHakKa ¥ aMMHOB. B3anMHOe BiMsiHME aTOMOB B MOJIEKYJI€ aHUJIMHA.

Amnpomepnuie opzanuueckue u neopzanuueckue coeOunenus. AMporepHble OCHOBA-
HUSI B CBETE NMPOTOJUTHYECKOH TEOpHUH. AMPOTEPHOCTh OKCHIOB M THAPOKCUIOB TIepe-
XOJIHBIX METAJIJIOB: B3aUMOJIEHCTBHE C KIUCIOTAMHU U IIeJI0HaMu.

Conu. Knaccupukauus u xumudeckue cBoiicTsa coneil. OcobeHHOCTH CBOICTB cojei
OpPraHUYECKHUX U HEOPraHUYECKUX KUCIIOT.

Tenemuueckas ceazv medxncoy Kiaccamu op2aHu4ecKux U HeopzaHu4ecKux coeoune-
Hui. TloHsATHE O TEHETUYECKON CBSI3U U I€HETUUECKUX PsAlax B HEOPraHUYECKOU U Op-
raHU4eCKON XuMuu. I 'eHeTnyeckue psapl MeTaia (Ha mpuMepe KajlblIus 1 JkeJies3a), He-
MeTaiia (Cepbl U KPEMHHUsI), TIEPEXOIHOTO 3JieMeHTa (UMHKa). [ eHeTnueckue psiabl U
reHeTuveckasi CBsi3b B OpraHu4eckoi XMMUU. ENMHCTBO MUpa BelecTs.
Hemoncmpayuu. Konnekyy KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIIOB, JE€MOH-
CTpalusi UX CBOMCTB. B3anmonencTee KOHLIEHTPUPOBAHHBIX a30THOM U CEPHOM KHUC-
JIOT, a Takke pa3OaBJIEHHOW a30THOW KUCIOTHI ¢ MeAbto. Peakius "cepebpsiHoro 3ep-
Kaja" [ MypaBbUHOH KHUCIOTHI. B3auMmonelicTBue pacTBopa I'MAPOKCHIA HAaTpUs C
KUCIOTHBIME Okcunamu (okcunoM docedopa (V)), amporepHbiMu ruapokcuaaMu (Tua-
pPOKCHIIOM IIMHKA). B3ammoneiicteue ammuaka ¢ xjopodonoponom u Boaod. AHanio-
TMYHO JJIs1 MeTUIaMuHa. B3anumozeiicTBrie aMUHOKHUCIIOT C KUCJIOTaMU U HIeJIOUaMU.
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Camocmoameivnan paboma cnmyoeHmog.

CamocTosATeNbHOE U3yUE€HUE TEOPETHUECKOrO MaTepraa
CamocTosATeNbHOE pelIeHNe NPAKTUKOOPHUEHTUPOBAHBIX 33124 IO COCTABJICHUIO LIEMO-
YeK B3alMONPEBPAIeHN! BEIIECTB.

2.12. XuMus 3J1eMeHTOB
Tema 2.12.1 XumMuA 3JI€MEHTOB. S
—3JjieMeHThbl. P — 3j1eMeHThI.

Coaep:xkaHue yueOHOro MaTepuaJa

S-DneMeHThL.
Booopoo. JIpoiicTBeHHOE MOJNIOKEHHE BOJOPOIA B MEPHOANUECKON cucteme. M30Torb
Bonopoza. Tspkenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHbBIE CBONCTBA BOAOPO/A,
€ro noJiyueHue u npuMeHeHue. Posib Bonoponaa B )KUBOW U HEKUBOH MPUPOTIE.

Bona. Ponb BombI Kak cpenooOpa3yroInero BEIIecTBa KIETKU. JKOJIOTHYECKHE
aCTeKThbl BOAOIOIb30BAHMUSI.
Inemenmut 1A-epynnet. lllenounsie Metayibl. O0IIas XapakTePUCTHKA MIEJIOYHBIX Me-
TAJIJIOB HA OCHOBAHUH IMOJIOXKEHUS B IEPUOANUYECKON cucteme si1emenTos .M. Menne-
JeeBa W CTpoeHust aToMoB. llonydenue, ¢pusndeckne 1 XUMHUYECKHUE CBOMCTBA LIEJIOU-
HBIX MeTaJUI0B. KaTHOHBI IEJTOYHBIX METAJUIOB KaK BaKHEHIIAsA XuMIUIecKasi opma ux
CYLIECTBOBAaHMUsI, PEryJIATUBHAs POJIb KATUOHOB KaJUsl U HaTpUs B >kuBoOH Kierke. [Ipu-
POIHBIE COEIMHEHUS HATPUS U KaJus, UX 3HaUEHUe.
Inemenmot 11A-cpynnsi. OO1mast XapakTEPUCTHKA LIEIIOYHO3EMEIBHBIX METAJIOB U
MarHusi Ha OCHOBaHUU MOJIOXKEHUS B Tepuoandeckon cucreme snementos .M. Menne-
JeeBa U cTpoeHus atoMoB. Kanbuuii, ero nonydenne, Gu3ndeckre 1 XUMUYECKHE CBOI-
cTBa. BaxkHelne COeNMHEHNs KaJblLUs, X 3Ha4eHHe U npuMeHeHue. Kanbuuii B mpu-
poxe, ero OuosoruyecKas posb.
p-DnemeHThL.
Antomunuil. XapakTepucTHKa aFOMUHUS HA OCHOBAHHH ITOJIOJKEHHSI, & TEPHOANIECKON
cucreme snemeHToB J[ M. Menneneea u crpoenust atroma. [lonyuenue, ¢pusndeckne u
XUMHYECKHEe CBOMCTBA aaoMuHMs. BakHeilnne coeguHeHUs] aJlIlOMUHMS, X CBOMCTBA,
3HaueHue U npuMeHeHue. IIpupoaHble coenMHEeHNs aTIOMUHUS.
Yenepoo u kpemnuii. O0mwas xapakTeprucTUKa HA OCHOBAHUHN UX ITOJIOJKEHHS B TIEPHO-

1,2
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nudeckolt cucteme [ M. Menneneesa u ctpoerus aroma. [IpocTeie BelecTa, 00paso-
BaHHbIE STUMH d7ieMeHTaMU. OKCHUIbI U THIPOKCHUIBI YITIepoa U KpeMHus. Bakneliiue
COJIM YTOJIbHOM U KpeMHUEBOM KUCIOT. CUTMKATHAs POMBILIIEHHOCTb.

Tanozens. O0mas XapakTEPUCTHKA TAJIOT€HOB HA OCHOBAHUH HX TIOJIOXKEHUS B IIEPHO-
nuyeckon cucreme ssemeHToB J[ M. Menaeneesa u cTpoeHus: aToMoB. ['ajorens! - mpo-
CTbI€ BELLECTBA: CTPOEHUE MOJIEKYJI, XUMUUECKHUEe CBONCTBA, NOJy4YeHHEe U IPUMEHEHNUE.
Bakueiine coeqUHEHNS TAJIOTEHOB, UX CBOMCTBA, 3HAUYCHHUE U MPUMEHeHHE. | ajoreHsl
B npupoje. buonoruyeckas ponb rajgoreHos.

Xanvkozenst. O0O1mas xapakTepUCTHKA XaJIbKOT€HOB HA OCHOBAHMHU UX TIOJIOXKEHUS B I1e-
puonnueckon cucreMe sneMenTos /.M. Menneneesa u CTpOCHHs aTOMOB. XaJIbKOT€HBI
- mpocTble BemecTBa. Atorporusi. CTpoeHHe MOJIEKYJ aJUIOTPOITHBIX MOTU(PUKALIII U
ux cBoiicTBa. [lonyyeHne U npuMEHEHHE KUCIOPOaAa U Cepbl. XaJIbKOI€HbI B IPUPOLE,
uX OMOJIOTHYECKas POJib.

Inemenmot YA-cpynnot. O01mast XapaKTEPUCTHKA 3JIEMEHTOB 3TOH IPYINITBI HA OCHOBA-
HUU WX MOJIOKEHUS B epuoandeckon cucreMe snemeHtos 1. M. Menpeneesa u ctpoe-
Hust aToMOB. CTpOoeHHe MOJIEKYJIbI a30Ta U aJUIOTPOMHBIX Moaudukanuii pocdopa, ux
¢dusnueckne U XUMHYECKHE CBOWCTBA. BOOOpOIHBIE COCOMHEHHUS 3JIEMEHTOB VA-
rpyrmel. Okcnael a3ota u ¢pocdopa, COOTBETCTBYIOIINE UM KHCIOTHL. CoNu 3THX KHC-
not. CBOWCTBA KUCIOPOIHBIX COETUHEHNH a30Ta U pocdopa, UX 3HaUSHHE U TPUMEHE-
Hue. A30T u pochop B nmpupoze, ux OUOIOTUIECKas POIb.

Inemenmst 1 YVA-ecpynnot. O01mas xapakTepUCTHKA 3JIEMEHTOB 3TOH IPYMITBI HA OCHO-
BAaHHUM UX MOJIOKEHUs B IEPUOANYECKON cucTteme 31emeHToB [[.1. Menneneesa u crpo-
€HHsI aTOMOB. Y1Jiepoa u ero amorponust. CBOHCTBA aJUIOTPOITHBIX MoAM(pUKauuii yr-
Jepona, ux 3HaueHue u npuMeHeHre. OKCUIbI U TUAPOKCUABI YITIEPOia U KPEMHUS, UX
xuMudeckue cBoiicTBa. Colll yroJibHOM U KpEMHHUEBBIX KHUCJIOT, UX 3HaUeHHUe U IpUMe-
Henue. [Ipupongoobpasyrornasi posib yriepoaa sl *KUBOM U KPEMHUS - IJIsi HEKUBOH
MIPUPOJIBIL.
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Tema 2.12.2 Xumud 3jieMeHTOB. D
—3JieMeHThI.  — 3JIeMEeHThI.

Coaep:kaHue yueOHOro MaTepuaJa
D-DneMeHThL

Ocobennoctu crpoenust atomos &-35emenToB (LI-\IIIII-rpymm). Menb, HUHK,
XpOM, JKeJie30, MapraHel] Kak MPOCThIE BEIECTBA, UX (PU3NIECKHUE H XUMUYECKHE CBOM-
CTBaA. HaXO}KI[eHI/Ie STHUX METAJIJIOB B IIPUPOAC, UX MOJYUCHHUEC U 3BHAYCHUC. COGI[I/IHGHI/UI
€-3JIEMEHTOB C Pa3JIMYHBIMU CTCTICHAMU OKHUCJICHUA. XapaKTep OKCHUIOOB U TUAPOKCUIOB
3THUX 3JIEMEHTOB B 3aBHCUMOCTH OT CTENEHH OKHCIICHHS METaJlIa.
Jemoncmpayuu. Konnexuny npocThIX BEIECTB, 0OPa30BAaHHBIX AJIEMEHTAMU Pa3jiHy-
HBIX 3JIEKTPOHHBIX ceMeHcTB. Komtekinu MuHepanos 1 ropHbIx nopox. [Tonyyuenue an-
JIOTPOIHBIX MOAU(UKALMN KUCIOpoaa, cephl, pocdopa. XuMudeckue CBOHCTBA BOJO-
pona, kuciopona, cepbl, pochopa, raJoreHoB, yriepoaa.

Oxcunbl cepbl, a30Ta, yriaeposa, JKejie3a, Maprania, MEH ¢ Pa3InIHbIMU CTeTIe-
HAMU OKHCJICHHS, UX CBOICTBA.

rI/II[pOKCI/II[bI CEPbIL, XpOMa, MapraHua, Kej€3a, MEau, aJJlOMUHUA U [MUHKA, UX
MOJIYYCHHUE U XUMUYCCKUEC CBOMCTBA.

1,2

Ilpakmuueckas paboma Nol 0

Pemenne SKCNECPUMECHTAJIBHBIX 3a1a4 110 HeOpFaHH‘{eCKOﬁ XHUMHUH.

1,2

Camocmoameinvnan paboma cmyoenmog.

CamocTosATeNbHOE U3yUE€HUE TEOPETHUECKOrO MaTepraa
CamocrosTenbHas MOArOTOBKA COOOIIEHUS 110 TEMaM:

e XWMHS METAIJIOB B MOeH NPO(eCcCHOHATBHON AesITETbHOCTH.

e XWMHsI HEMETAJUIOB B MO€H Mpo¢heCCHOHANbHON AEATENbHOCTH.

2.13. XuMHu4 B JKM3HH 001IEeCTBA

Coaep:kaHue yueOHOro Marepuaa

HTorosoe 3ansitue
PeiiTuHrosbliii KOHTPOIBbNR2

Xumun u npou3eo00cmeo. XuMu4IeCcKast MPOMBILILIEHHOCTb U X UMUYECKHUE TEXHOJIOTHH.
Coipbe AJ XMMUYECKOH NMPOMBILUIEHHOCTH. Bofga B XUMUYECKONH MPOMBIIITIEHHOCTH.
DHeprus I XUMUUYECKOTo NMPpou3BocTBa. HayuHble NpUHLIMIIBI XUMHUYECKOTO TIPOU3-
BOJICTBA. 3all[UTa OKpY’KaoIllel cpelbl U OXpaHa TpyAa MPHU XUMHYECKOM MPOU3BOA-
ctBe. OCHOBHbIE CTaUU XMMHUYECKOI0 Mpou3BoacTBa. CpaBHEHME NMPOU3BOJCTBA aM-
MHAKa U METAHOJA.

1,2
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Xumusn ¢ cenvckom xo3aiicmee. XMMHU3aLUs CEIIbCKOTO XO3SHCTBA U €€ HAIPABJICHUS.
Pacrenus 1 mouBa, NOYBEHHBIH MOTIIOMAOIINIA KOMIUIEKC. Y TOOpEHHUs 1 UX Kilaccuu-
Karusi. XMMHYECKHE CPENCTBA 3alUThI pacTeHUi. OTpULaTeNbHbIE TOCIEACTBHS PH-
MEHEHHS IECTULNIOB U O0pb0a ¢ HUMH. XUMH3aLUs )KHBOTHOBO/ICTBA.

Xumun u 3xorozuna. XUMUUECKOe 3arpsi3sHEHHE OKpyskaroieit cpenpl. OxpaHa ruipo-
ceprl OT XuMHUECKOTo 3arpsi3HeHns. OXpaHa MOYBBI OT XUMHUYECKOTO 3arpsi3HEHHUS.
Oxpana aTMocdepbl OT XUMHUYECKOTO 3arpsisHeHus. OxpaHa (Gope! 1 GayHbI OT XUMH-
YEeCKOr0 3arpsi3HEHHsL. BUOTEXHONOT NS 1 TeHHAS! HH)KEHEPHSI.

Xumun u nosceOnesnan Heusny yejloseka. JJomaurss anrexka. MorImme U YUCTSIINE
cpencta. Cpencrea 60pbOBI ¢ OBITOBBIMEH HaceKOMbIMH. CpeacTBa JIMYHOW TUTHEHBI U
KOCMETHKH. XUMHSA U MUIIA. MapKupOBKa yIIaKOBKA IMUIIEBBIX U THTHEHUYECKUX MPO-
OYKTOB U YMEHHUE UX YUTATh. DKOJOTHUS JKIINIIA. XUMHUS U T€HETHKA YEJIOBEKa.
Hemoncmpayuu. Monenu mpou3BOACTBA CEPHON KHUCIOTHI M ammuaka. Kosmekius
ynobpennii n nectuuaoB. OOpasnbl CpeacTB OBITOBOH XMMHUHU U JIEKAPCTBEHHBIX Ipe-

apaToB.

Camocmoamenvnas paboma cmyoenmos 2 3
Coo6uieHus, TOKIa/Ibl, KOHCIIEKTBI TI0 MaTepHanaM y4eOHHUKa U JOTOJHUTENbHOM JH-

Tepatypbl «XHMHS B KH3HH 061IeCTBA»

HudpepeHupoBaHHBIN 3a4eT

O0s3aTeIbHASA AYAUTOPHAS HATPY3KA 139
CamocTosiTenibHas paboTa 69

Hroro 208
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IIpumepHbie TeMbl pedepaToB (10KIA10B), HHAMBHAYAJIbHBIX POCKTOB:

buotexHomorus U reHHas nHxxeHepus — texnosnornn XXI Beka.
«[TepnommyueckoMy 3aKkOHy OyIyIIEe HE TPO3UT Pa3pYLUIECHUEM. ..)
ANOMHHMI HA KyXHE: ONACHBINA BPar WJIX BEPHBIA TOMOIIHUK?

AmMunaza Kak 00bEKT XUMUYECKOTO UCCIICTOBAHMSI.

AMOpP(]HBIE BEIIECTBA B TPUPOJIE, TEXHUKE, OBITY.

AHanM3 coaepKaHusi aCKOPOMHOBOM KUCIIOTHI B HEKOTOPBIX COPTax CMOPO-
JAHBI

AHanmu3 cocTaBa MOJIOKA U MOJIOYHBIX MTPOIYKTOB.

AHanu3 QU3NKO-XUMHAYECKUX MMOKA3ATENEN TrOTOBBIX MaliOHE30B.
ApoMaTu3aTopbl HA OCHOBE CIOKHBIX 3(HUPOB.

ACKOpPOMHOBAsI KACJIOTA: CBOMCTBA, (PU3HONIOTMYECKOE ACHCTBHE, COMEPKa-
HUE€ U JMHAMUKA HAKOIUICHUS B PACTCHUSAX.

ABpO30JIM ¥ UX IPUMEHEHUE B MEIULIMHCKON MPAKTHKE.

besomacHoe MUTaHUE M OLIEHKA KaYeCTBa MPOAYKTOB IMUTAHUS.

benku 1 UX 3HAYEHUE B TUTAHUM YEJIOBEKA.

buonorndeckn akTBHBIE TOOABKM K MUIIE U UX BIMSHUE HA OPraHU3M 4Ye-
JIOBEKA

buosiornyeckue 4acel, UM KaK MPOKUTH JOJTO.

buc-denon, wim Bpea nnacTHKOBOH OCY AbI

boeBble TOKCHYECKHE XUMUYECKHUE BEILIECTBA U UX BIUSHUE HA LIEJIOCTHOCTH
DKOJIOTHYECKOM CUCTEMBI

BeITOBBIE (PMITBTPBI JUTsl OYMCTKH BOAOMPOBOTHON BOABI M CIIOCOO UX pere-
HEpaLUH.

Bakneiimii mokasareib dKOJIOrHYECKOro COCTOSAHUS MOYBHI - pH.
B3anmocCBA3b PEAMETOB: XUMHUS U JINTEPATYPA.

BupryanbHOe MOJETUPOBAHUE XUMHUYECKUX TTPOLIECCOB.

Buramun C u €ro BIussHAE HA OPraHu3M Y€I0BEKA.

BuTtaMHHBI Kak 0CHOBA JKU3HEAEATEIIBHOCTH JKUBBIX OPraHU3MOB.

Bxitax 0T€4eCTBEHHBIX YUYEHBIX B PA3BUTHUE TEOPUU BIEKTPOIUTUYECKON
JUCCOLMALINN.

BrusiHne aBTOMOOMITEHOTO TPAHCIIOPTA HA CTENEHD 3arPsA3HEHUS BO3AyXa.
BnusiHue ankoross u Tabaka Ha OpraHu3M YeJIOBEKA.

BrusiHve aHTHOMOTHKOB Ha BCXOXKECTh U POCT PACTEHUH.

BrusiHue ObITOBOM XMW HA 3KOJIOTHIO U 3J0POBBE YEIIOBEKA.

BrusiHue KOMIOHEHTOB TA0AYHOTO JbIMA HA OPraHU3M YEJOBEKA.
BrnusiHre OKTaHOBOTO YHCIIa Ha AETOHALMOHHYIO YCTOMYMBOCTE TOIUIMBA
BrusiHue ynotpeOieHns ra3upoBaHHbBIX HAMMMTKOB HA OPraHU3M Y€JIOBEKa.
BrmsiHne XUMAYECKUX BEIIECTB HA 340POBbE 3yOOB.

BnusiHre XMMHYECKUX 3aBOJIOB HA SKOJIOTHIO HAIIETO ropoa.

BnusiHre XUMHYECKUX 3JIEMEHTOB HA KU3HEACATEIBHOCTD YEIOBEKA.
BrnusiHue dHEpreTHYECKUX HAMMTKOB HA OPraHu3M YeJIOBEKa.


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

BnusitHue 3TUI0BOTO CIIMPTA HA OPraHU3M YEIOBEKA.

Bopna kak peareHT u cpena Ui XMMUYECKOro mporiecca.

BozneicTBre THKENBIX METAUIOB HA YKUBOW OPraHu3M.

["azupoBaHHas BOJA — BPed WK MOJIb3A.

['mroramar HaTpHUs — NpUYMHA TALLIEBOW HAPKOMAHHUH.

['pyOoaucriepcHBIE CUCTEMBI, HX KIacCH(PHUKALMA W UCIIOJIb30BAHKUE B TIPO-
(heCcCHOHANIbHON JNESATENBHOCTH.

JlekopaTuBHas KOCMETHKA U €€ BIUSHHAE HA KOXKY.

JlneTnyecKnii 3aMEHUTEND caxapa acrapraMm - TOKCHYHOE BEILECTBO.
Jlo6GaBKH, KpaCUTENM U KOHCEPBAHTHI B MUIIECBBIX MPOIYKTaX.

3ammra 030HOBOTO 3KpPaHa OT XUMHUYECKOTO 3arPs3HEHUSI.

H3ydenne coctaBa U CBOMCTB MUHEPAIBHONW BOJIBIL.

H3ydeHne xapakTepucTUK MOPOXKEHOIO KaK MPOAYKTA MATAHUS.

HMona B mpoayKTax MUTaHKS ¥ BIMSHKUE €T0 HA OPTaHM3M YeOBEKA.
Hcnonb3oBaHre MUHEPAIBHBIX KUCIOT HAa MPEANPUATHAX PA3IUYHOTO MPO-
(us.

Hcnonb3oBaHne paarOaKTUBHBIX U30TONOB B TEXHUYECKUX LENAX.
HccnenoBanue kauecTBa BOABI B BOAOEMAX U BOJAOIPOBO/E.

HccnenoBanne PU3MKO - XAMUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BO/IN-
TEJICH, UMEIOLINX IKOJOTHUYECKUH cepTu(rKar.

HcTopust 0TEUECTBEHHON [IBETHOW METALUTYPruu. Pojib METAJIIIOB U CILUIABOB
B HAY4YHO- TEXHUYECKOM ITPOTpecce.

Hcropust OTKpbITHS U Pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOKICHUH B
Poccuiickoii denepanuu.

Kanpnuii v ero COeIMHEHUs B OpraHu3Me 4eI0BEKa.

Koppo3ust MmeTannoB u cnocoObl 32U TEl OT KOPPO3UH.

KocmeTtnka aiist KpacoTel A IPOTUB KPAacOTHI.

Ko¢ewnn u ero nmusHuE Ha 310POBbE JTHOICH.

MuHepanbl ¥ TOPHBIE MOPOBI KAK OCHOBA JINTOCQEPHI.

MHoronmkuii KapOOHAT KalbLMs: B MPUPOJE, B MPOMBILIJIEHHOCTH, B OBITY.
Hanunuwme B npoaykTax nutanus Hojaa U €ro OMOJIOrnyecKkas poib.
HaHOoTeXHOI0rHsl KaKk IPUOPUTETHOE HAMPABJICHUE PA3BUTUS HAYKHU U IIPO-
u3BoacTBa B Poccuiickoi deaepanuu.

Harypansnsie nyxu, unu [Tapdromepust CBOUMU pyKamu

Hedtp u ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOTHOTO MEXKAYHAPOI-
HOT'O COTPYIHUYECTBA.

Hurparsl B 0BOIIAX ¥ IYTH CHUOKEHUS UX COIEPIKAHUS.

OKCHJIBI M CONM KaK CTPOUTENIBHBIE MATEPUAIIBI.

OnpeneneHue NHAMKATOPOB B OBOIIAX U (PPyKTax.

OnpeneneHne KaUeCTBEHHBIX XAPAKTEPUCTUK YaHHBIX HAIMATKOB, MPEJIara-
EMBIX MOTPEOUTEIBCKUM PHIHKOM

OTKpBITHE U TPOUCXOKACHUE HA3BAHUS HEKOTOPBIX XUMHYECKHUX JIEMEH-
TOB.
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OxpaHa OKpY>KarolIEH CPEBl OT XMMHUUYECKOTO 3arpsa3Henus. KoimuecTBen-
HBIE XapPaKTEPUCTUKH 3arPA3HEHUS OKPYKAOLIEH CPEIb.

[TeKTHH ¥ €ro BIMSHUE HA OPraHU3M YEJIOBEKA.

[Tnrockl 1 MuHyCBl HAaNUMTKOB «llencm» u «Koka-Konay, «Crpaitity u
«DaHTay.

[ToBapeHHas COJIb — MUHEPAJT HEOOBIYAHHOM BAXKHOCTH.

[ToBapeHHas COJIb KAK XUMUYECKOE CBIPBE.

[Tone3nble CBOMCTBA MEA, ONMPEACIICHAE Ka4eCTBA MENA B OBITY.
[TpakTr4eckoe NTPUMEHEHHUE IEKTPOIN3a. PAPUHUPOBAHUE, TAJIbBAHOILIA-
CTUKA, TAJIbBAHOCTET UL

IIpumeHenre CyCrieH3uil U SMYJIBCUNA B CTPOUTEIILCTBE.

[IpumeHeHnne TBEpAOro U razoo0pa3Horo okcuaa yraepoaa (1V).

Peakuyu ropeHust Ha MPOU3BOJCTBE U B OBITY.

Pe3nHOTEXHNUECKOE TPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM TIPO-
rpecce.

PEHTIreHOBCKOE U3ITyUEHHUE U €T0 UCTIONB30BAHUE B TEXHUKE U MEIULIMHE.
Pone MeTaoB B MCTOPUH YENOBEUECKON IUBUIIM3ALUK. HicTopus oreue-
CTBEHHOM 4epHOI MeTanypruv. COBPEMEHHOE METAJLTY PrUUECKOE MPOU3-
BOJICTBO.

Ponb 0TEUECTBEHHBIX YUEHBIX B CTAHOBJIICHUM U PA3BUTUM MUPOBOM OpraHu-
YECKOW XUMHUH.

CBapoyHOE MPOU3BOACTBO U POJIb XUMUH YIJIEBOJOPOIOB B HEM.

CepHas KMCIIOTa — «XJI€0 XUMUYECKONH TPOMBILIICHHOCTH .

Cunte3 114-ro anemenTa — TpuyM( POCCUIUCKUX (PU3NKOB-SIACPIIMKOB.
CHHTETUYECKHAE KAyYyKH: UCTOPUS, MHOTOOOPa3He U IEPCIEKTHBBI.
COBpEMEHHBIE NPEACTABIEHUS O TEOPUU XUMUUECKOTO CTPOCHMUS.
CrupasibHble MOPOLIKK: 0030P U CPABHUTEIbHAS XaPAKTEPUCTHKA.
VYTIIEBOJOPOAHOE TOTUIMBO, €0 BUIBI M1 HA3HAYCHUE.

YcTpaHeHHue )KECTKOCTHA BOJABI HA MPOMBILUICHHBIX MTPEATPUATHSAX.
docdop, ero CBOMCTBA U AJIOTPOMHBIC U3MEHEHUSI.

XHUMHS YTJIEBOJIOPOIHOTO ChIPhs U MOs Oyaymiast mpoQeccusi.
DKOJIOTUYECKHUE ACTIEKTHI UCTIOIB30BaHUSI YTIIEBOAOPOAHOTO CHIPbSI.
DKOHOMHUYECKUE aCTIEKThI MEXAYHAPOAHOTO COTPYAHUYECTBA MO UCIIONIB30-
BaHUIO YIJIEBOJOPOIHOTO CHIPBS.
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM AUCIUILINHBI
3.1. TpeGoBaHus K MAaTEPHAJIBLHO-TEXHUYECKOMY 00€eCIIe4eHH IO

OcBOcHHE TPOTPaMMBbl YUEOHOW AUCHUIUIMHBI « XUMUSD) TPEANOAracT HAIMIUE B
npodeccuoHabHON 00pa30BaTEIBLHON OpraHu3aluy, pean3yronieii 00pa3oBaTeIbHYO
nporpammy cpenHero oouero oopasopanus B npeaenax ocsoeHus [MI1CC3 na 6Gasze oc-
HOBHOI0 0011eT0 00pa3oBaHus, KAOMHETa XUMHUU C 1a00paTOpHUEH 1 TAOOPAHTCKOH KOM-
HATOW, B KOTOPOM MMEETCS BO3MOXHOCTh 00€CEeUnTh CBOOOIHBINA H0CTYN B MHTEpHET
BO BpPeMsl yUeOHOTO 3aHITHS U B IEPHO] BHEYUEOHOM NEATENBHOCTH 00YUYatOIINXCS.

[Tomenienne kabuHeTa yAOBIETBOPAET TpeOOBaHUSAM CaHUTAPHO-3MUAECMHUAOIIOTH-
yecknx npaeui 1 HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHALIEHO TUITOBBIM
00OpYyIOBAHUEM, YKA3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIE CHEHUAIAZHPO-
BaHHOM y4eOHOI MEOENBIO U CpeACTBAMU OOYUYEHUS, JOCTATOYHBIMU JJIsi BBIMOJTHEHHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKUA 00YYAIOIIUXCS.

B kaOuHeTe MynbTUMERitHOE 000PYIOBAHUE, TOCPEACTBOM KOTOPOTO YHYACTHUKH
00pa3oBaTeNbHOrO MPOLECCa MOTYT TPOCMATPUBATh BU3YAJIbHYHO MH(POPMALIMEO MO XH-
MUH, CO3/1aBaTh NPE3CHTALNN, BUACOMATEPUANIBI U T. 1.

B coctaB yueOHO-METOIMYECKOTO W MATEPUAIIBHO-TEXHUYECKOIO OCHALICHUS Ka-
OuHEeTa
XUMUHU BXOJIAT:

* MHOTO(DYHKIIMOHAJIbHBIA KOMITJIEKC MPENOAaBATENS;

* HaTypalbHBIE OOBEKTHI, MOJEIH, MTPUOOPBI M HAOOPHI [T MOCTAHOBKH

JEMOHCTPALIMOHHOTO W YYEHUYECKOTO SKCIIEPUMEHTA,

* ICYATHBIE ¥ SKPAHHO-3BYKOBBIC CPEJICTBA O0YUYEHUS,

* CPEACTBA HOBBIX MH(POPMALMOHHBIX TEXHOJIOTHIA;

* PCaKTUBHI,

* IEPEYHU OCHOBHOM M JOTIOJIHUTENBHON YUEOHOH JINTEPaTyPhl;

* BCIIOMOTaTeJIbHOE 000PYIOBAHUE U MHCTPYKLIUH,

* OMONMOTEUHBIN POHI.

B OnGnuoteunsiii GoHa BXOAAT YUYCOHUKHA U yUEOHO-METOJAUYECKUE KOMIUICKTHI
(YMK),

PEKOMEHIOBAHHBIE WM AONMYIIEHHBIC 7Sl UCMIOJIB30BaHUs B TPO(ECCUOHATIBHBIX 00pa-

30BaTENbHBIX OPraHU3aLMsIX, PEATH3YIOIMX 00Pa30BaTENbHYIO TPOrPAMMY CPEIHETO



obwero obpasoBaHusa B npegenax ocsoeHna MIMCC3 Ha 6a3e 0OCHOBHOro obuwero obpa-
30BaHuA.

Bn6nnoTteyHbIn GOHA MOXKET ObITb 4OMNOJTHEH XMMUYECKOM 3HUMKNONeANeR, cnpa-
BOYHUKAMWN, KHUFaMWN AN YTEHUSA MO XUMUN.

B npouecce ocBOeHMS NporpaMmbl Y4eb6HOW ANCUUNANHBI «XUMNA» CTYAEHTbI
MMET BO3MOXXHOCTb A0CTYNa K 3/IEKTPOHHbIM Y4eOHbIM MaTepuanam no XMuMuu, MMeto -
wmmMmca B cBO60AHOM focTyne B ceTU VIHTepPHeT (3/IEKTPOHHbIM KHUTIam, NpakKTUKyMam,
Tectam u ap.).

3.2. MHDopMaLMOHHOE Ob6ecreyeHne 0bydeHUnA
MepeyeHb PeKOMEHAYEeMbIX YU4ebHbIX U3gaHuin, MHTepHeT - pecypcoB, LOMNONTHNU-
TeNbHOWN NUTepaTypbl
OCHOBHbIE UCTOYHUKMN:
Mabpuenan O.C., OctpoymoB N.I'. Xumunsa, YrnybneHHbIn ypoBeHb, 10 kKnacc -M:
Opopa.,2014.
Pexum goctyna:lib.kbsu(CD-guck) https://drive.google.com
Mabpuenan O.C., /ibicoBa I'.I' Xumunsa, ¥YrnybneHHbll ypoBeHb, 11 knacc -M:
Opopa.,2015.
Pexxum goctyna:lib.kbsu(CD-agunck) https://drive.google.com
LOoNoONHUTEeNbHbIE NCTOUYHUKN:
MNabpuenan O.C., OcTtpoymoB UN.I'. Xumusa ana npodeccrMini u cneunanbHOCTEN ecTe-
CTBEHHO-Hay4YHOro npounsa: y4ebHUK A8 CTYLeHTOB NpodeccMoHanibHbiX 06pa3oBa-
TeNbHbIX OpraHunsaymnii, oceamBat W nux npodeccun n cneynanbHoctm CMO. - M., 2017
Mabpuenan O.C., /ibicoBa I'.I'. Xumusa. TecTbl, 3agayum U ynpaxHeHNA: yyebHoe noco-
6ve gna CTYLeHTOB nNpodeccMoHanbHblX 06pa3oBaTe/ibHbIX OpraHmnsaymnii, ocBamBato-
wnx npoeccun un cneymnanbHoctn Cro. - M., 2017
Mabpuenan O.C. n gp. Xumun4a. NpakKTnukym: yyeb. nocobue gnga cTyLeHTOB npodgeccmo-
Ha/llbHbIX 06pa3oBaTes/ibHbIX OpraHu3auunii, ocBanBarw WX Npopeccnn n cneymnanbHOCTU
Ccno. -M ., 2017
Mabpuenan O.C., OctpoymoB UN.IM. Xumunsa: yuyebHUK N CTYAeHTOB NpodeccMoHanb-
HblX 06pa3oBaTeNibHbIX OpraHus3aLnini, ocBanBar LW mMx npogeccnm n cneymnanbHoOCTHU
Cno. - M., 2017
Mabpuenan O.C.u gp. XuMmusa: nocobue gna nogrotoBku K EF9: yuebHoe nocobue gns
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https://drive.google.com/
https://drive.google.com/

CTYJEHTOB MPO(ECCHOHATBHBIX 00PA30BaTENbHBIX OPraHU3ALNNA, OCBAMBAOLIAX MPO-
¢deccnn n cnequanbaoct CI10. — M., 2017

Epoxun FO.M., KoBanera U.b. Xumus ans npodeccuii u cnenmanbHOCTER TeEXHUYE-
CKOTO M €CTECTBEHHO-HAYYHOT0 MPOPUIICH: YUCOHUK AJIst CTYAEHTOB MPO(eccnoHalIb-
HBIX 00PA30BATENBHBIX OPraHU3alHii, OCBAMBAIOIIMX NPO(ECCUN U CIENUATBHOCTH

CIIO.— M., 2017

. Epoxun 0. M. Xumus: 3anauv 1 ynpakHEHUs: y4e0. MocoOue s CTy . YUPEKIACHUH

cpen. nmpod. oopazopanusi. — M., 2014,

. Epoxun FO. M. COOpHHK TECTOBBIX 3aJJaHUii IO XUMHUU: y4eO. mocoOue i CTy . yupe-

KaeHuit cpen. npo@d. odpazosanusi. — M., 2014,
Epoxun 0. M., KoBaniera M. b. Xumus 11st mpodeccrii M CnequaibHOCTEH TEXHAYE-

CKOTO MPOQuIIsl. DNEKTPOHHBIN y4eOHO-METOANMYECKII KoMIuieke. — M., 2014,

10.CnagkoB C. A., OctpoymoB . I'., I'abpuensu O. C., Jlykpsnosa H. H. Xumus s npo-

= L b=

deccuit v cnenUaIbHOCTEH TEXHUYECKOTO MPOQuUIIs. DICKTPOHHOE MPUIIOKEHHE (IIIEK-
TPOHHOE YU4e€OHOE U3- TAHKE) JUIS CTY. YUpeKaeHul cpea. mpod. oOpazopanus. — M.,
2014.

HNuTepHer- pecypcesnl:

www. chem. msu. su (OneKTpoHHass OUOJIUOTEKA IO XUMUH ).

www. enauki. Tu (HHTEpHET-U31aHuE AJs1 yuuTeleh « ECTECTBEHHBIE HAYKWY ).

www. lseptember. ru (meTonnueckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (kypranm « Xumus B mkosiey»). www. hij. ru (OkypHan « Xumus u

YKU3HBY ).
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4. KOHTPO.Ib M1 OIIEHKA PE3YJbTATOB OCBOEHU S YUEBHOU JIHNC-
DUIIJINHBI

PesyabTaTnl 00yueHHus ®DopMBI H MeTOAbI KOHTPOJISI H OLIEeHKH
(ocBOeHHsI YMEHMSs1, YCBOCHHSI 3HAHHSI) pe3yJbTaToB 00y4yeHHs

OcBoenne coneprxanust yueOHON TUCIUTTIIHHBI
((XI/IMI/Iﬂ», obecrnieynBaeT AOCTHUXKCHUEC CTYACHTAMU
CJIEYIOLINX PE3YJIbTaTOB:

* JTUYHOCTHBIX . YCTHBIN OmpocC B (hOpMe KOJIJIOKBUYMA,
— YyBCTBO T'OPJIOCTH U YBa)KEHUSI K UCTOPUU U IO- | MUChMEHHBIN ONMpoc B hOpMe KOHTPOIb-
CTHIKEHUSIM OT€YECTBEHHON XMMUYECKON HayKH, HOU pabOThI, UHANBUIYAJIbHbIE 3aIaHNS,
XUMHUYECKH IPaMOTHOE TIOBEIeHNE B PO ECCHO- TECTOBBIE 3a/1aHUs, JOKJIAb], YCTHBIE U

HAJIbHOU I€ATENBHOCTH B B OBITY IIPU OOpAIIeHUH C | MUChMEHHbIE COOOLICHHUS
XUMHYECKIMH BEIIECTBAMH, MaTepHAIaMH MPOLEC-
camu;

— TOTOBHOCTD K IPOJIOJKEHUIO 00pa3OBaHUs | MO-
BBIIIEHUS KBATU(UKAINU B U30paHHON TIpodheccro-
HAJIbHOM IeATENbHOCTH B OOBEKTUBHOE OCO3HAHNE
PO XUMUYECKHX KOMITETEHLIUH B 5TOM;

— YMEHHE UCIOJIB30BaTh JOCTHIKEHHSI COBPEMEH-
HON XUMHMYECKON HayKH U XUMHYECKHUX TEXHOJIO-
Ui JIS1 TIOBBILIEHUsI COOCTBEHHOTO UHTEIJIEKTY-
AJIbHOTO Pa3BUTHS BBIOPAHHOM MPOQECCHOHATBHON
TeSTebHOCTH;

* METampeIMETHBIX YCTHBIH OMPOC B OpPME KOJIOKBUYMA,
— UCTOJIb30BAaHUE PA3IMYHBIX BUIOB MTO3HABATENb- | MUCbMEHHBIN OMPOC B (OPME KOHTPOJTb-
HOU IeATEIbHOCTH ¥ OCHOBHBIX WHTEIUIEKTYalIbHBIX | HOM pabOoThI, HHIAUBUAYAIbHbIE 3a0aHUs
orneparuii (MOCTaHOBKH 3a71a4uu, GOPMyIUPOBAHUST | TECTOBBIE 3aaHuUs, TOKIA/bl, YCTHBIE U
TUIOTE3, aHAM3a U CHHTE3a, CpaBHEHHs1, 0000Iie- | MHMCbMEHHbIE COOOLICHHUS

HUSI, CUCTEMATH3alUHU, BbISBJICHUS TPUIHHHO-CJIE-
CTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (POPMYJIHPO-
BaHUsI BHIBOJIOB) JJIsl PEIIEHUS IOCTABIICHHOM 3a-
1a4u, MpUMeHEHHe OCHOBHBIX METOOB MO3HAHMUS
(HaOnroeHHsI, HAYYHOTO SKCTIIEPUMEHTA) IS U3Y-
YEeHUsT PA3JIUYHBIX CTOPOH XMMUYECKUX OOBEKTOB U
MPOLIECCOB, ¢ KOTOPbIMU BO3HUKAET HEOOXOAHU-
MOCTb CTaJIKUBAThCS B IPOPECCHOHATBHOMN chepe;
— UCTIONIb30BAHUE PA3MIHBIX UCTOYHUKOB JIJISI TTO-
JIy4eHUs] XUMHYECKOH HHPOPMALIUU, YMEHHE OlLle-
HHUTb €€ IOCTOBEPHOCTH IJIsl JOCTHIKEHHUS X OPOIITHX
pe3ysbTaToB B podeccuoHanbHOl chepe;
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* IPEIMETHBIX:
— cpOpMHPOBAHHOCTD MPECTABICHUH O MECTe XH-
MHHU B COBPEMEHHOI HAy4YHOH KapTUHE MUpA, MO-
HUMaHHe POJI XUMHHU B (POPMHUPOBAHUHN KPyTro3opa
U (PYHKIIMOHATBHOW rPaMOTHOCTH YeJIOBEKa IS pPe-
LICHUS IPAKTUYECKHX 3324,

— BJIaJIEHHE OCHOBOIOJArAIIUMU X UMUYECKUMHU
MOHATUSIMH, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHO-
CTSIMHU, YBEPEHHOE MOJb30BAHUE XUMUUECKON Tep-
MHWHOJIOTHEN U CUMBOJIHKOIA,

— BJIaJIEHHE OCHOBHBIMHU METOJJAMH HAy4HOTO MO-
3HaHUS, UCIIOJIb3YEMbIMH B XIMUU: HAOIOIEHUEM,
ONHUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,; YMEHUE
00pabaTbIBaTh, OOBSICHATD PE3yJbTAThI IPOBEICH-
HBIX OIBITOB U A€1aTh BbIBOJBL, TOTOBHOCTD U CIO-
COOHOCTB MPUMEHSATh METO/IbI TO3HAHUS TP pellie-
HUHU IPAKTUYECKUX 3a]1a4;

— c)OPMHPOBAHHOCTb YMEHHSI IaBaTh KOJHYeE-
CTBEHHBIE OLICHKU U MIPOU3BOAUTH PACUETHI 10 XU-
MHUYECKUM (pOpMyJiaM B ypaBHEHHSIM;

— BJIAJICHHUE MPABUIAMH TEXHUKH O0€30MaCHOCTH
IIPU UCMOJIb30BAHUN XUMHUYECKUX BEILECTB,

— cpOpMHPOBAHHOCTH COOCTBEHHON MO3HLIUH 110
OTHOIIEHHIO K XUMUYECKOH HH(YOPMALIUH, TIOTyda-
€MOM U3 Pa3HbIX HCTOYHUKOB.

YCTHBIH OMPOC B GOpME KOJIOKBUYMA,
MHUCHMEHHbII OMPoc B PopMe KOHTPOJIb-
HOU pabOThI, HHAWBUYAJIbHBIE 3a1aHUS
TECTOBbIE 3aJ]aHMsI, TOKJIA (bl YCTHBIE U
MMUCBMEHHbBIE COOOIIEHHUS.
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