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Paboyas nporpaMma y4ebHON ANCUUNANHBI «XMMUA» pa3paboTaHa Ha OCHOBaHWUW MPUMeEpPHON
nporpaMmMbl Y4eOHOW AUCUMNANHBI «XUMUS» AN NpodeccroHanbHbiX 06pa3oBaTe/lbHbIX opra-
HU3aUnin, peKkomeHAoBaHHON deaepanbHbIM FOCYAapCTBEHHbLIM aBTOHOMHbLIM YUYpeXAEeHNEM
«@PenepanbHblii UHCTUTYT pa3BnTMA obpasoBaHus» (fanee - PrAY «dUMPO») B KauecTBe Npu-
MEpPHOW nporpaMmbl AN peannsaunm OCHOBHOM MpodecCMOHanbHOM 06pa3oBaTeNlbHON MpPo-
rpammbl CIMO Ha 6a3e 0CHOBHOro 06Lero o6pasoBaHnsa ¢ NoAyyYeHMEM cpefHero obuiero obpa-

30BaHuA, npoTokon Ne 3 oT 21 uwons 2015r., perucTpaunoHHbIi HOMep peueH3un Ne385 ot 23
nonsa 2015 r. PrAy «dnPO».

CocTaBuTensb:

Acapynaesa [1.P., npenogasatens MK KbI'y
Oraposa P.M., npenogasatens MK KbI'y

Pabouas nporpamma y4yebHOM AMCUUNANHBI 06CY>XKAeHa N YTBepXKAeHa Ha 3acegaHun LMK 06-
WweobpasoBaTeNbHbIX gucynnind MK Kby

MpoTtokon Ne i 0T «30» 0 & 2022 .

Mpepcepatens UMK

MeToanct MK KBI'Y N'ynnoesa A.C.
(nognuce)

CornacoBaHo

HayuHaa 6mbnunoteka Kby, ot-
Aen KOMMNAeKToOBaHMs

(mognuce)



JIMCT perucrpanuu u3sMeHEHUIl

«Xumusty, odecrieynBaeT AOCTHKEHUE CTyJEHTaMU Clie-
OYIOLUX Pe3yJIbTaTOB!

NMPEAMETHBIX

U3JIaraeTcs B CleAyIoIel peJaKkLnu:

e  chOPMUPOBAHHOCTH COOCTBEHHOM

XUMHYECKOH WH(pOPMAMU, TOJY4aeMOH M3 pPa3HBIX HC-
TOUHHKOB. ...\ttt it it e

(manee Mo TEKCTy MPOrpaMMBbI)

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

I1Q

— Ouonoruye-
CKUX AUuCLH-
TTJIMH

PexBusnThI Hara
Ne JOKYMEHTa | BBEJEHU
n/ ConeprxaHue U3MEHEHUS 00 yTBepxKae- S
n HUH U3MEHe
U3MEHEHHSI HUsI
AxTyanu3upoBaHa pabodast mporpamma IIporokon 3a-
cenanus Nel
MK @ -
| n apMao 29.09
: UM U XUMHK
B 2016
— Ouonoruye-
CKUX TUCLIHU-
TUTHH
I[NOACHUTEJIbHAA 3AIIMCKA
A03.2. u3naraercs B CIeNyIOIIeH peakiuu. ... , C
yuetroM IIpumepHOil OCHOBHOM oOpa3zoBaTenpHON
NPOTPaMMbl  CPEIHETO o0rmmero oOpazoBaHmus,
onobpeHHoI pemeHueM (enepanrbHOro yuedHo-
METOAUYECKOro 0ObeAMHEHHSI 1O 00IIeMy 00pa30BaHUIO
(mpotoxkon ot 28 utons 2016 r. Ne 2/16-3).
(manee Mo TEKCTy MpPOrpamMmabl)
PE3YJIbTATBEI OCBOEHMSA YUEEHOU IIpotokon 3a-
JUCTUTTIIMHBI cenanus Nel
IIMK ®apma-
2 OcBoenue coxepxaHus Yy4eOHOH MUCLIUIUTHHBI LIUN U XUMHKO 30.08
2017




Ma6bpuensH O.C., OctpoymoB WN.I'. Xumus: yyeb-
HUK ANa CTYAEHTOB npodeccroHanbHbIX 06pas3oBaTesb-
HbIX OpraHusayuii, ocBamBatoLiMX npodeccun u cneuym-
anbHocTu CI10. - M., 2017

Fa6bpuensH O.C., OctpoymoB W.I'. Xumua ans
npodeccuin n cneymnanbHOCTEN ecTeCcTBEHHO-Hay4YHOro
npoguna: y4yebHUK AN CTYAEHTOB MPOGeCCUOHaNbHbIX
obpa3oBaTe/ibHbIX OpraHu3aLuii, oceavBaroLMX npogec-
CUM 1 cnewnanbHoCTH
Ccno. - M., 2017

Fa6bpuensH O.C. n gp. Xumus. MNMpakTukym: y4eb.
nocobue Ana CTyfAeHTOB npodeccumoHanbHbiXx 06pa3oBa-
TeNbHbIX OpraHM3auunin, ocsanBaloWwmMx npoeccun n cne-
uymanbHoctu CI10O. -M., 2017

Fa6bpuensH O.C. n gp. Xumusa: nocobue ana nog-

roToBKu K EI3: yueb.
nocobue Ana CTyAeHTOB NpodecCcMOHalbHbIX 06pa3oBa-
TeNbHbIX OpraHM3auuii, ocBamBaroLLMX npogeccumn n cne-
ymanbHocTtu CIO. - M., 2017

MabpuensH O.C., Jibicoa I'.I'. Xumusa. TecThl, 3a-

fayuun 1 ynpaxxHeHus: yuyeo.
nocobue Ans CTyAeHTOB npodecCcMoHanbHbIX 06pa3oBa-
Te/lbHbIX OpraHun3auunii, ocBanBaroLLMX npogeccun un cre-
yuanbHocTtu CIO. - M., 2017

EpoxuH KO.M., KoBanesa W.b. Xumuna gna npo-
(heccuii N cneymanbHOCTEN TEXHUYECKOTO M eCTECTBEHHO-
Hay4YHOro npogunein: yyebHUK Ans CTyAeHTOB npodec-
CMOHaNbHbIX 06pa3oBaTe/lbHbIX OpraHM3auunin, ocsaunsa-
lowmx npogeccumn n cneunansHoctn Cro.- M., 2017

(manee no TEKCTY nporpammbl)

[na npenogaBaTenei

N3naraetcs B crefytoLLein pefakumu:

O6 obpa3oBaHMK B Poccuiickoin ®epepaunn: henep.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-#3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot
27.05.2014 Ne 135-3, ot 04.06.2014 No 148-®3, c u3wm.,
BHeCeHHbIMN ®PepepanbHbiM 3aKOHOM 0T 04.06.2014 Ne
145-®3, B peg. ot 03.07.2016, ¢ M3m. ot 19.12.2016.)

nporpamMmax Ha ocHoBe [puMepHO/ OCHOBHOI 06paso-
BaTe/IbHON MporpaMmbl cpefHero o6uero obpasoBaHus

oT



ydaeroM  npodwis mpodeccHoHaTpbHOrO 00pa3oBaHUs,
ocsanaemoii npodeccun IMMIKPC wim cnenwambHOCTH
IIICC3.

IIpuka3z MunuctepcTBa oOpazoBanus U Hayku P® ot 31
nexabps 2015 r. N 1578 "O BHeceHUU U3MEHEHUH B (de-
JepajbHbI TOCYNapCTBEHHBIM OOpa30OBaTEIbHBIN CTaH-
oapT cpemHero oOmero oOpasoBaHUs, YTBEPIKICHHBIN
npukazoM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuii-
ckol Pepepauun ot 17 mas

2012r.N413"

[IpumepHass OCHOBHas oOpa3oBaTesbHAs MpOrpaMma
cpenHero obimero obpa3zoBaHMs, OJOOpEHHAs pelieHUueM
benepaabHOro y4eOHO-METOIUYECKOr0 OOBEIMHEHHUSI 110
obmemy obpaszoBaHuio (IpOTOKOJ OT 28 utoHs 2016 . Ne
2/16-3).

CrnankoB u np. Xumus 1t mpodeccuiit U crenu-
ANBHOCTEH TEXHHYECKOro mpoduis (3JMEKTPOHHOE NpH-
noxenue). — 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 KOJIUYECTBE YacOB MO MaK-
CUMaJIbHOW Harpyske yueOHOW AuCHUNIUHB XUMHUS C
1324.1a 208 Xumug c150y.Ha 208.

3.HOI[FOTOBKa " 3allUuTa UHOAUBUAYAJbHBIX MPOCKTOB

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

30.08.2
018

AKTyanu3upoBaHa

IIporokon 3a-
cenanus Nel
obmeobpaso-
BaTEJIbHBIX
TVCLUTITAH
MK KBI'Y
Nel ot 30 aB-
rycra 2022 r

30.08.2
022
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1. TACIIOPT PABOYEI IMPOT'PAMMBI YUEBHOM JUCIUTLTAHBI

1J1.02 XUMUA

1.1.00n1acTb npuMeHeHusi pado4eii nporpamMmsl
Pabouas nporpamma yueOHON JTUCHMIUIMHBL « XUMHUSD» SBISCTCS YaCThIO MPOrpam-
Mbl MOATOTOBKM CIIEHHAATUCTOB CPEIHErO 3BeHA B cooTBeTcTBHM ¢ DI'OC crenu-
anbHOCTH CI1O 34.02.01-CecTpuHCKOE IET0
Pabouas mporpamma y4eOHON TUCUUIUIMHBI MOXKET OBITh MCHOJB30BaHA APYTUMHU
npo(heCCHOHATTBHBIMUA 00PA30BaTEIbHBIMUA OPraHU3ALMAME, PECATU3YIOMMMA 00-
PA30BaTENBHYIO MPOrPaMMy CPEIHEro OOMIro 00pa3oBaHus B MPEAEIax OCBOCHUS
[MTICC3 CT1O Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHUsL.

1.2. MecTo y4eOHOI AMCHUILUIHHBI B CTPYKTYPE NPOrpaMMbl NOATOTOBKH CIie-
HHAJHMCTOB CPeIHero 3BeHa.

[Tpoduneras pucuuuimHa 00MEe0OPa30BATENBHOIO IAKIIA.

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

- (popmupoBaHue y 00yUarOIMXCS YMEHHAS OLICHUBATh 3HAUMMOCTh XUMUYECKOTO
3HAHUS JUT KQKJIOTO YEJIOBEKA,

- (opmupoBaHue y 00ydYaroIUXCcs LEIOCTHOIO MPEACTABICHUS O MAPE U POJU
XUMHH B CO3JJaHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, YMEHUS
OOBACHATH OOBEKTHI M MPOLECCH OKPYKAOIIEH NCHCTBUTEIBHOCTH. MPUPOAHOM,
COLMAIBHON, KYJIBTYPHOU, TEXHUYECKON CPEABI, — HUCIOJIB3YA I 3TOr0 XUMHUYE-
CKME 3HAHUS,

- pa3BUTHE Y 00YUYAKOIIMXCS YMEHUH pa3nuyarh (PaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIC BBIBOJBI, BUACTh UX CBSI3b C KPUTEPUSIMH OLIEHOK H CBSI3b KPUTEPUEB C
OMPENECICHHOW CHCTEMOM IIEHHOCTEH, (OopMyaIMpoBaTh W OOOCHOBBIBATH COO-
CTBEHHYIO MO3ULHIO;

- npuoOpeTeHre 00yYarOMIMMUCS OMbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HA-
HUs
Y CaMOIMO3HAHUS;, KITFOYEBBIX HABBIKOB, UMEIOLINX YHUBEPCATBHOE 3HAYCHHE TS
PA3JIAYHBIX BHJOB JCATEILHOCTH (HABBIKOB PEUICHUS MPOOJEM, MPUHSATUS PELLIC-
HUi1, MOUCKA, aHaIu3a U 00pabOTKN HH(POPMALIMHA, KOMMYHHKATHBHBIX HABBIKOB,
HABBIKOB M3MEPEHUHM, COTPYAHMYECTBA, O€30MACHOT0 OOpaICHHS ¢ BEICCTBAMHU B
MOBCETHEBHOM SKM3HU ).

OcBoeHUE coaepKaHus YYEOHOW MUCHMIIMHBI « XUMUs», 00€CIEYUBAET JOCTHU-
JKEHUE CTYJACHTaMU CIICAYIOIINX PE3YJIbTATOB!

JIMYHOCTHBIX:

— YyBCTBO FOPAOCTH M YBAKCHUS K UCTOPUM U JOCTHXKCHUSM OTCUECTBEHHON XH-
MUYECKOW HAYKH, XMMHYECKA TPAMOTHOE MOBEACHHE B MPOPECCHOHAIBHON Nes-
TEJBHOCTH U B OBITY IPX OOpalICHUH ¢ XUMUYECKUMH BELIECTBAMH, MaTePUATIAMHA
IPOLECCAMH,

— TOTOBHOCTb K MPOAOHKEHUI0 00pa30BaHUs M MOBBIIIECHUS KBATU(UKALKAN B U3-



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

— YMEHHUE UCIOJIb30BaTh JOCTHIKEHUS! COBPEMEHHOW XUMUYECKONH HAYKU U XUMHU-
YEeCKUX TEXHOJIOTUIA 1715 OBBILIEHHUS COOCTBEHHOTO MHTEIEKTYaIbHOTO PA3BUTHS
BbIOpaHHOW TPO(HECCHOHATTBHOM AEATEIBHOCTH,

MeTanpeaMeTHbIX:

— UCMOJB30BAHUE PA3IMYHBIX BHJIOB IMO3HABATEIBLHON AEATEILHOCTA U OCHOBHBIX
WHTEIIEKTYAJbHBIX Onepauuii (MOCTaHOBKK 3aAa4ud, (POPMYIMPOBAHUS THIOTE3,
aHaM3a U CHHTE3a, CPaBHEHUS, 0OOOUIEHUS, CUCTEMATU3allUU, BhISBJICHUS MPH-
YUHHO-CJICCTBEHHBIX CBA3€H, MOWCKA aHAJIOTOB, (POPMYJTUPOBAHUS BBIBOJOB) AJIs
pPELICHUS] TOCTABJIICHHOW 3a/1a4i, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOJIOICHU ST, HAYYHOTO 3KCIIEPUMEHTA) TSl U3YUSHUsI PA3IMUHBIX CTOPOH XUMHU-
YeCKMX 0OBEKTOB M MPOLECCOB, ¢ KOTOPHIMA BO3HUKACT HEOOXOIUMOCTh CTAJIKH-
BaThCsl B NPO(ECCUOHATIBHOM cdepe;

— KCIMOJIb30BAHUE PA3TUYHBIX UCTOUYHUKOB ISl MOJIyYEHUS XUMHUUECKOW MHPOP-
Malul, YMEHHE OLECHUTD €€ JOCTOBEPHOCTh AJIsl JOCTHXKCHUSI XOPOLIMX PE3YJIbTa-
TOB B MPOECCHOHANBHOM cepE;

npeAMeTHBIX:

— ¢(hOPMUPOBAHHOCTH MPEJCTABJICHUNA O MECTE XUMUU B COBPEMEHHON HAy4YHOM
KapTUHE MUPA; MOHUMAHKUE POJIU XUMUM B (POPMUPOBAHUU KPYro3opa u PyHKIHO-
HAJIBHON TPAMOTHOCTH YEJIOBEKA [T PEIICHUS TPAKTUYECKUX 3a/1a4,

— BJIQJICHUE OCHOBOMOJIArAIOIIMMI XUMUYECKUMH TIOHSATUSIMU, TEOPUSMH, 3aKOHA-
MU ¥ 3aKOHOMEPHOCTSMH, YBEPEHHOE TOJB30BAHUE XUMHUUYECKON TEPMUHOIOTUEH
A CUMBOJIMKOM,

— BJIQJICHUE OCHOBHBIMU METOJAMHU HAYYHOT'O MO3HAHMSI, MUCMOJIb3YEMbIMU B XU-
MUU. HAOJIOJACHUEM, OMTMCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM; YMEHHE 00pada-
ThIBaTh, OOBIACHATH PE3YJIbTAThl TPOBEACHHBIX OMBITOB U JE€NIaTh BHIBOJbI, TOTOB-
HOCTb U CIOCOOHOCTh MPUMEHSTh METOIbl MO3HAHUS MPH PELICHUU MPAKTUUYECKUX
3ajay;

— C(pOPMHUPOBAHHOCTH YMEHHS /1aBaTh KOJIMUYECTBEHHBIC OLIEHKUA W TPOU3BOJIUTH
pacyeThl M0 XUMUYECKUM (POpPMYJiaM U YPABHEHUSIM;

— BJIAJICHUE TPABWIIAMU TEXHUKK O€30MaCHOCTH MPH UCHOIb30BAHUN XUMHYECKHX
BELICCTB,

— ¢(pOpMUPOBAHHOCTH COOCTBEHHOM MO3UI[MU MO OTHOIICHUIO K XUMHUYECKON WH-
(opmanuu, MoJry4acMoil U3 pa3HbIX HUCTOUHUKOB.

1.4. KosimyecTtBO 4acoB HA 0CBOeHHE paGoyeil mporpaMmbl y4eOHO# auCUH-
MJIHHBI:

MaKCUMaJIbHOW yueOHON Harpy3ku oOydaromerocs 208 yaca, B TOM YUCIIE:
00s13aTeNbHON ay IMTOPHOM yueOHOM Harpy3ku oOy4varomierocst 139 yacos;
CaMOCTOATEbHOM padoThl oOyyatomierocss 61 yac.

CaMOCTOATEIBbHON padOThl 00yYAKOUIErOCs U KOHCYJIbTaluid - 61/8 Jacos.



2. CTPYKTYPA U COJAEPKAHHUE YUEBHOH JUCHUTLIAHBI
2.1. O0beM yueOHOH AUCHHUIJIMHBI H BHABI Y4e0HOii padoThI

Bup y4e6Hoii paGoThI Oo6bem
4acoB
MakcuMalnbHas yaeOHas Harpys3ka (Bcero) 208
OO6s3aTenbpHas ayauTopHas yueOHas Harpy3ka (BCero) 139
B TOM YHCJIE:
TIPAKTUYECCKUE 3AHATUS 20
CamMocTosiTesibHas padoTa 00YYaOMIErocsi U KOHCYJIbTAIIMKU (BCETO) 61/8

ITpomexxyTouHas arrectaius B hopme 1udPepeHnpoBaHHOTO 3a4€Ta
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HaumeHoBaHue pa3fesioB M TeM

Coaep:rkaHye y4eOHOI0 MATEPHAJIA, MPAKTHYECKHE 3AHATHA, CAMOCTOATEIbHAS
2
padoTa CTyIeHTOB
2

O0beM ua-
COB

YpoBennb
OCBOEHHUSA

3

4

Pazgen 1. Oprannyeckasi XumMusi.

Tema 1.1.1 IIpeamer opranude-
ckol xumuu. Teopus crTpoeHus
OPraHUYecKHUX COeAUHEeHUN

Tema 1.1.2 CtpoeHue aToma yrJe-
poaa. BanenTHbIE COCTOSIHHSA,

Tema 1.1.3 Knaccudpuxauus op-
TFaHHYEeCKHX COeTHHEHHI.

Coaep:raHue y4e0HOro MarepuaJa

[TonsiTre 00 OpraHMYECKOM BEINECTBE U OpraHudeckoil xumun. Kparkuii ouepk ucro-
pUH Pa3BUTHS OPraHUYeCKOi Xxumun. Butanusm u ero kpymenue. OCOOEHHOCTH CTPO-
€HUs OPraHUYECKUX coeAnHeHn. KpyroBopoT yriepoaa B npupone.

IIpennockuiku co3aanust Teopun ctpoeHusi. OCHOBHBIE MTOJIOXKEHUs TEOPUU CTPOESHUS
A M byTtnepoBa. XuMHueCcKoe CTPOCHHE U CBOICTBA OpraHu4YecKux BemlecTs. [loHs-
Tre 00 m3omepun. CriocoOb! OTOOPAKEHHST CTPOCHUST MOJIEKYJIbI ((HOpMYyIIbI, MOZENN).
3HaueHue Teopun A M. byTieposa nis pa3BUTHsSI OPraHUYECKON XUMUU U XUMUYe-
CKMX IPOTHO30B.

CoaepxkaHue y4eOHOro MarepuaJa

DnexTpoHHOe 00J1aK0 U OpOUTaIB, - U P-OpOUTAIN. DIEKTPOHHBIE U 3JIEKTPOHHO-
rpaduyeckue GopMyJibl aTOMA YIiIepoaa B OCHOBHOM U BO30YKIIE€HHOM COCTOSIHHSIX .
KoBaneHTHast xuMIUecKast CBsI3b H ee Kiaccupukanus 1o cnocody nepekpeIBaHus Op-
Ouraneii(c- u n-ces3m). Ilonsarre rudpunusanyn. Pa3nuyaasle TUITBI THOPUAM3ALNN U
¢dbopma aTOMHBIX OpOuTaNel, B3AUMHOE OTTAJIKMBaHIE THOPUIHBIX OpOUTaIeH U UX
pacrojoXKeHue B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. I'eomerpus
MOJIEKYJI BELECTB, 00Pa30BaHHBIX ATOMaMH YIIepoa B Pa3IMYHBIX COCTOSIHHSX T'H-
Opuau3anuu.

CoaepxkaHue y4eOHOro MarepuaJa

Knaccuduxarnms opraHuuecKrX BELIECTB B 3aBUCUMOCTH OT CTPOSHHS YTIIIEPOTHON
uenw. [lonsaTre pyHkIpoHanpHON rpynmbl. Kinaccudukamust OpraHi4eckux BELIeCTB
1o TUNy (PyHKLHUOHAIBHOMN IPYIIIHL.

Knaccudukanus peakiuii B opranudeckoit Xxumun. [ToHsTHE 0 THIaX 1 MEXaHU3MaX
peaknmii B oprannueckoil xumuu. Cybcerpar u pearent. Knmaccndukanus peaxkiuii mo
U3MEHEHHIO B CTPYKTYpe cyOcTpara (IpucoeauHeHue, OTLICTIIICHHE, 3aMeLleHNne, H30-

2

1,2

1,2

1,2




Tema 1.1.4 OcHOBbI HOMEHKJIATY-
Pbl OPraHUYeCKUX COeTHHEHUHH,

MepHU3aLus) U THITy peareHTa (paauKaibHble, HyKJICO(PIbHBIC, 3JEKTPO(UIBHBIE).
Peakunu npucoennnenus (ANe AE), smumunnposanmst (E), 3amemenns (8K, 8Ne 8E),
n3zoMepusauuy. Pa3HOBUIHOCTH peaklUil KaKIoro TUIA: THAPUPOBAHUE U AETUAPU-
pOBaHMUe, raJIoreHUPOBaHUE U JlerajloreHUPOBaHue, THApaTalis U AeruapaTays, rua-
porajoreHupoBaHHe U AerHApOrajJoreHupoBaHue, MOJUMepU3alis U MOJUKOHIeH Ca-
s, eperpynnupoBka. OcoOEHHOCTH OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIU B
OPraHUYeCKON XUMUH.

CoaepxkaHue y4eOHOro MarepuaJa

TpusuanbHble Ha3BaHus. PallnoHanbHas HOMEHKIATYpa Kak MpeAlecTBeHHULA HO-
menknatypel [IUPAC. Homenknarypa IIIPAC: npunimne! o0pa3oBaHus Ha3BaHHIH,
CTapPIIMHCTBO (PYHKLHMOHAIBHBIX IPYII, UX 00O3HauYeHue B npedukcax u cyddurcax
Ha3BaHUM OpraHUYECKUX BEILECTB.

Tunwvt xumuueckux ceaseil 6 OP2AHUYECKUX COCOUHEHUAX U CHOCODBL UX PA3PbIGA.
Knaccudukarms KOBaJIEHTHBIX CBSI3€H IO 3JIEKTPOOTPULIATEIbHOCTH CBS3aHHBIX aTo-
MOB, CIOCO0Y NepeKphIBaHUs OpOUTaNel, KPaTHOCTH, MeXaHU3My obpa3oBanus. CBs3b
MPUPOJIbI XUMHUYECKON CBSA3HM C TUIIOM KPUCTAJNINYECKON PelIeTKU BelLlecTBa U ero
¢$u3nIecKuMU CBONWCTBAMH. Pa3pblB XUMUYECKOH CBS3H, KaK Mpouecc, 0OpaTHbIA ee
oOpa3zoBaHUi0. [ OMOTUTHYECKHI 1 T€TEPONIUTHYECKUI Pa3pbIBBI CBSI3EH, UX COMOCTAB-
JeHne ¢ OOMEHHBIM M JOHOPHO-aKLIENTOPHBIM MeXaHu3MaMH ux obpasosanus. [ToHs-
THe CBOOOAHOTO paguKaia, HyKjIeo(QIbHON U 3IeKTPOPUIbHON YaCTHUIIBL.
Cogpemennsie npeocmagienus 0 XUMUUECKOM CHIPOEHUN OPZAHUYECKUX BeU{EC6.
OcHoBHbIE HampaBieHUs pa3BUTHs Teopun ctpoeHust A.M. bytneposa. M3omepus op-
raHUYECKUX BelecTB U ee BUAbL. CTPYKTypHast H30MepHsi: MEXKJIacCOBasi, yIJIepOJHO-
'O CKeJleTa, MOJIOKEHUsT KPATHOH CBsA3M U PyHKUMOHAIBHOH rpynmsbl. IIpocTpancTBen-
Has u30Mepusi: reoMeTpuyeckas u ontudeckas. [IoHATHE aCUMMETPUYECKOTO LIEHTPA.
buonorudeckoe 3HaueHNe ONTHUECKON n30Mepun. B3aMHoOe BiMsiHUE aTOMOB B MO-
JIEKyJIax OPraHUYECKUX BEIIECTB. DJIEKTPOHHBIE 3(P(HEKTH ATOMOB M aTOMHBIX TPYII B
OpraHn4ecKkux Mosiekynax. MHnyKinoHHbld 5 (eKT, monoKUTENbHbIA U OTPUIIATEIb-
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HBIH, ero ocobenHocTu. Me3somepHsiii 3 dext (3ddexT conpsikenus), ero ocoOeHHO-
CTH.
Hemoncmpayuu. Konnekun opraHndecKyUX BEUIECTB (B T.U. JIEKAPCTBEHHBIX Ipera-
paToB, KpacHuTeseil), MaTepUatoB (MMPUPOIHBIX U CHHTETHYECKUX KaydyKOB, TJIACTMACC
U BOJIOKOH) U M3/1€TMH U3 HUX (HUTH, TKAHH, OTACIOYHBIE MATEPUAIIbI).

Mognenun monexkyn CH4, C2H4, C2Hz, CeHs, CH30H - mapocrepkHeBbie 1
o0BpeMHbIe. Moenu OTTaIKUBAHUS THOPUIHBIX OpOUTAJIeH C TOMOIIBIO BO3IYIIHBIX
mapoB. BzaumoneiicTBrue HaTpHst C 3TAHOJIIOM U OTCYTCTBHE B3aUMOIEHCTBUS C TUITH-

JIOBBIM 3(pHUPOM.
OmnbITEL, MOATBEPKAAIOINNE HATHYNE (PYHKIIMOHANBHBIX TPYIII Y COSAUHEHUN Pa3IIiy-
HBIX KJIACCOB.

Ilpakxmuueckasn paboma No 1

H3rorosiaeHne Moziesieil MOJIEKYJl OPraHUYECKUX BELIECTB.

1,2

Camocmosmentvnas paboma cmyoeHmos

CamocTosiTeTbHOE H3yUEHHUE TEOPETUIECKOTO MaTepHaia;

CamocrosiTenpHasi MOATOTOBKA JOKJIAA.

Tembl JOKJIAOB:

e Kparkue cBeeHNs IO UCTOPUU BOSHUKHOBEHUSI U PA3BUTHUSI OPTaHUYECKON XUMHH.

e JKusub u nesrenpHocte A .M. bytneposa.

e BuTanusm u ero kKpax.

e Posib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPraHUYECKOMN
XUMUHU.

e (CoBpeMeHHbBIE MTPEACTABJICHUS O TEOPUH XUMUYECKOTO CTPOCHHSI.

1.2 llpeaensHbIE yriaeBoA0POAbI.
Tema 1.2.1AkaHbl, CTPOEHHE,
noJiy4eHue.

Coaep:raHue y4e0HOro MarepuaJa

T'omonozuueckuit pao ankanog. Ionstue 06 yrnesonoponax. OCOOEHHOCTH CTPOCHUS
NpeaeIbHbIX YIIEBOIOPOAOB. AJIKaHbl KaK MPECTaBUTENHN NPEeNbHbIX YIIeBOAOPO-
I0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIbl METaHA U APYTUX ajKa-
HOB. I"'oMoornueckuii psin 1 n3oMepus napapuHos. HopmanabHOE U pa3BeTBICHHOE
CTpoeHue yriepoanon uenu. HomMenknatypa ajaxkaHOB M aJIKHIIbHBIX 3aMECTUTEIIEH.

1,2
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Tema 1.2.2 XuMu4ecKue CBOHCTBA
AJKAHOB

Tema 1.2.3 IlIpumenenne u cnoco-
ObI MoJTyYeHHsI AJTKAHOB.

Tema 1.2.4 IluknoankaHbl,

Du3nUecKue CBOICTBA ATKAaHOB. AJIKAHBI B IPUPOJE.

CoaepxkaHue y4eOHOro MarepuaJa

Peakunu 8x-tuna: ranorenuposanue (padorst H. H. Cemenosa), aurpoanue no Koxo-
BAJIOBY. MeXaHM3M peakiiy XJIOPUPOBAHMS aJIKaHOB. Peakiiy nerunpupoBaHus, ro-
PEHHUs, KaTATUTHYECKOTO OKHMCIICHHS AIKaHOB. KpeKHHT ankaHoB, pa3IuYHbIe BUIbI
KPEKUHTa, MPUMEHEHHNE B IPOMBIIIJIEHHOCTU. [IMpoN3 1 KOHBEPCHS MEeTaHa, H30Me-
pU3anys aJTKaHOB.

CoaepxkaHue y4eOHOro MarepuaJa

Ob6nactu npuMeHeHus ankaHoB. [IpoMbIIEeHHBIE CITOCOOBI MTOTyYEHHs! ATIKAaHOB: TO-
Jy4EeHUe U3 MPUPOIHBIX HCTOYHUKOB, KPEKHHT MapadMHOB, MOJy4eHHe CHHTETHYC-
ckoro OeH3WHa, ra3uduKalus yrisi, THAPUPOBaHUE alkeHOB. JlabopaTopHbIe CrTOCOOBI
NOJTyYeHUsI AIKAHOB: CUHTe3 Bropua, nekapOokcunupoBaHue, THAPOIN3 Kapouaa
AFOMUHUSI.

CoaepxkaHue y4eOHOro MarepuaJa

I'omonorudeckuii psig 1 HOMEHKJIATypa LHUKJIOATKAHOB, X o0mas ¢popmyna. [TonsaTue
O HamnpsDKeHUH LKA, M30Mepus IUKIIOaNKaHOB: MEXKKIIACCOBast, YIIIEPOIHOTO CKelle-
Ta, reomerpudeckas. [lonydyenue u Gu3nueckrie CBONCTBA [IUKJIOATKAHOB, X UMUYe-
CKHe CBOHMCTBA LMKJI0ANKaHOB. Crienn¢prka CBOHCTB IUKJIOAIKAHOB C MaJIBIM pa3Me-
poM nukia. Peakunu npucoenuHe s U PaguKalbHOTO 3aMEIeHUS.
Jemoncmpayuu. Monenu MOJNEKyJI METaHa, IPYTUX alIKaHOB, PA3JIMYHbIX KOHpOpMa-
Uil nukiorekcana. Pactsopenne napaduHa B OEH3WHE U UCTIAPEHNUE PACTBOPHUTENS U3
cMmecu. [lnaBnenne mapadrHa 1 €ro OTHOLIEHHUE K BOJE (PaCTBOPUMOCTb, IJIOTHOCTD,
cMauuBaHue). Pasnenenne cMecn O€H3MH-BOA € TIOMOLIBIO I€TUTEIBHON BOPOHKH.
I'openue meraHa, mponaH-OyTaHOBOM cMecH, apadpuHa B yCIOBUSAX M30bITKA U HENO-
cTaTka Kucjaopoaa. B3peiB cMecn MeTaHa ¢ BO3AyXOM H XJIOpOM. BoccTraHoBieHNE OK-
CHJIOB TSDKENbIX MeTasuioB napaguaoM. OTHOIIEHHE UKIIOTeKCaHa K OpOMHOM Bozie U
pacTBOPY MEPMAaHTaHATA KU

1.2

1,2

1.2

Camocmoamenwvnan paboma cmyoenmos
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CaMocCTOATENIbHOE HU3YyYCHUEC TCOPECTUICCKOTO MaTepuala,
CaMocCTOATENIbHOE peIcHUC 3a1a4

1.3 HenpeaenbHbIE YI1€BOA0PO-
Abl.
Tema 1.3.1 AnkeHbl.

Tema 1.3. 2 AakaaueHsbl.

Coaep:kaHue y4eOGHOTr0 MaTepuaja

T'omonozuueckuit pao aikenos. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIe-
KyJIbl 3TUJICHA M aJIKeHOB. | oMosormueckuii psa u obmas popmyna ankeHos. M3ome-
pHsl STUJIEHOBBIX YIVIEBOJOPOAOB. MEKKIIACCOBAsl, YIJIEPOOHOIO CKEJIETa, MOJIOKEHUs
KpaTHOH cBsi3H, reomerprueckas. OcoOOEHHOCTH HOMEHKJIATYPbl STUJICHOBBIX yIJIEBO-
IOPOZIOB, HA3BaHUA BAXKHENIINX paaukanoB. Pusnueckre CBOMCTBA aJIKEHOB.
Xumuuecxkue ceolicmea a1kenos. IDNeKTPOPUIBHBINA XapaKTep PEaKIHid, CKIOHHOCTb
K peakuusiM NPUCOEAUHEHUs, OKUCIeHus, noaumepusauuu. IIpasuno MapkoBHUKOBA
U €ro 3JIEKTPOHHOE 00OCHOBaHWE. Peakunu rajsoreHupoBaHMs, HAPOTajoreHHpOBa-
Hus, ruapartanuy, ruapuposanusa. Mexannsm AE-peakuuii. [lonstue o peakuusx mno-
nuMepusauuu. I'opeHne ankeHoB. Peakiiuu OKHUCIeHUs B MATKHUX U XKECTKHUX YCJIOBUSX.
Peakums Barnepa u ee 3HaueHust st OOHApYyKEHHsI HEMPENeNbHbIX YIIIeBOAOPOIOB,
MOJIYYE€HUS TJIUKOJIEH.

Ilpumenenue u cnocobsvt noiyuenusn aikenog. VIcnoapb3oBaHUe BHICOKOW PEaKIMOH-
HOMW CIIOCOOHOCTH aJIKEHOB B XMMUYECKOH MPOMBIIUIEHHOCTH. [IpriMeHeHue sTiieHa u
nponwieHa. [IpoMblieHHBIE CIOCOOBI MONyUeHHsI alkeHOB. Peakunu neruapuposa-
HUS M KPEKUHTa aikaHoB. JlabopaTopHble CrIOCOOBI MOMYYEHNUS aJIKEHOB.

CoaepxkaHue y4eOHOro MarepuaJa

[TonsiTue u knaccupukanys AMEHOBBIX YIIIEBOIOPOIOB IO B3AUMHOMY PACIIOJIOKEHHIO
KpaTHbIX CBsized B Mouekyje. OCOOEHHOCTH 3JEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOEHHUsI CONPsKEHHbIX NUEeHOB. [IoHATHE O N-3MeKTpOHHOM cucTteme. HoMeHkmatypa
IUEHOBBIX yTiaeBoAoponoB. OcoOEHHOCTH XUMHYECKUX CBOWCTB CONPSDKEHHBIX JTHe-
HOB, KaK CJE€NCTBUE HUX JJIEKTPOHHOro crpoeHus. Peakumm 1,4-npucoennnenus. Ilo-
auMepu3anys 1ueHoB. CriocoObl MOMy4eHUsT TUEHOBBIX yriesonoponos: padors: C.B.
JleOeneBa, nernapupOBaHUE AJTKAHOB.

Octosnvle ROHAMUA XUMUU 8bICOKOMOJIEKYIAPHBIX COCOUHEHUIl Ha TIpUMepe Tpo-
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OYKTOB MOJMMEpPHU3allu1 aJIKEHOB, aJIKaJIMeHOB U UX raJIOreHIIpOU3BOHBIX. MoOHOMED,
MOJIUMeEp, peakLus MOJMMEpPHU3allH, CTeNeHb MOJIMMEpU3allui, CTPYKTYpPHOE 3BEHO.
Tunbl NOMMMEPHBIX LENEN: JTUHEHHbIE, pa3BeTBIEHHBIE, cluuThle. IIoHATHE O cTepeo-
perynsapHbIx nonumMepax. Ilonumepsl TepMoniacTuuHble U TepMopeakTusHble. Ilpen-
CTaBJICHHE O IulacTMaccax U ajnacromepax. IlonusTuneH BBICOKOTO M HU3KOIO JaBiie-
HUs, ero csoiictBa u npumeHenune. Karamusaropel Llurnepa-Harra. Ilonunponunen,
€ro MpUMEHEHUe U CBOWCTBA. | ajoreHconepkamuye noauMepsl: TeIoH, MOJIUBUHUII-
xjopua. Kayuykn HatypanbHbiii U cunTerndeckue. Comonumepsl (OyTaqueHCTHPOITb-
HBIN Kay4yk). Bynkanuszamnms kayuyka, pesuHa u 500HHT.

Hemoncmpayuu. Mopnenu MOJEKyJl CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB U ankagueHoB. Komnekuus "Kaydyk u pesuna". JlenmonuMmepusauus Kaydyka.
CryimeHue MIIEYHOTO COKa Kay4yKOHOCOB (MOJIOYasi, OYBAHYHMKOB, (PUKyCa).

Ilpaxmuueckoe paboma Ne2

KavecTBeHHBIN aHANIN3 OPraHUYECKUX COCTUHEHMI.

1,2

Camocmosmentvnas paboma cmyoeHmos

CaMocCTOATENIbHOE HU3YyYCHUEC TCOPECTUICCKOrO MaTepuala,
CaMOCTOSATENIbHOE PELICHUC 3a0a4.

CoaepxkaHue y4eOHOro MarepuaJa

Tema 1.4. AueTujieHOBbIE YIJI€eBO-
AOPOABI.

T'omonozuueckuii pao aikunos. INEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE ALIeTH-
JIeHa W IPYrux ajkuHOB. I 'omonormueckuil psa u obmas dopmyna ankuHoB. Homen-
KJIATypa aleTHJIEHOBBIX YIJIEBOAOPONOB. M30MepHs MEKKIIACCOBAst, YIJIEPOJHOTO CKe-
JIeTa, MOJOKEHUS] KPATHOU CBSI3H.

Xumuuecxkue ceoiicmea u npumenenue aikunog. OCOOEHHOCTH pPeaKLUN MPUCOEAH-
HEHHUs [0 TPOWHOM yruepoa-yrieponHou ceasu. Peakuusa Kydeposa. IIpasuno Map-
KOBHHKOBA NMPUMEHUTENBHO K aueTuieHaM. [logBimkHOCTh aToMa Bogopona (KHCIOT-
Hble CBOMCTBa ankuHOB). OkucneHne ajakuHOB. Peaxiust 3enmnckoro. Ilpumenenne
aLETUICHOBBIX yriIeBOAopoaoB. IlonueuHunanerar.

Ilonyuenue ankunos. IlonydeHnue aneTnieHa MUPOJIM30M METaHAa M KapOHIHBIM Me-
TOAOM.

1,2
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Jemoncmpayuu. Mopeny MOJNEKyIIbI alleTUIEHA W IPYTUX ajkuHOB. [lonydyeHue are-
TUJICHA U3 Kap6I/II[a KaJblMsA, O3HAKOMIJICHUEC C (1)I/ISI/II'IGCKI/IMI/I A XUMHYECKHUMU CBOU-
CTBaMH all€THJIEHA: PACTBOPUMOCTh B BOJIE, TOPEHHUE, B3aUMOIENHCTBHE C OPOMHOI BO-
JIO, pacTBOPOM TiepMaHraHarta kamus, cojsimu menu (1) u cepebpa.

Ilpaxkmuueckasn paboma Ne3.

ITony4enue u cBONCTBA YIIIEBOAOPOIOB.

Camocmosmentvnas paboma cmyoeHmos

CaMOCTOATENIbHOE HU3YyYCHUEC TCOPECTUICCKOTO MaTepuala.

Tema 1.5. 1 ApomaTuueckue yr-
JIeBOI0POJBbI.

Tema 1.5.2 Xumuueckue CBOH-
¢TBAa 0€H30J1a M €r0 rOMO.JIOI 0B,

Coaep:kaHue y4eOGHOTr0 MaTepuaja

T'omonozuueckuii pao apenog. beH3on kak nmpeacTaBuUTeNb apeHOB. Pazutue mpen-
craBiieHN O cTpoeHnn OeHzona. COBpeMEHHBbIE MPEACTaBICHUS 00 SJIEKTPOHHOM U
NPOCTPAHCTBEHHOM cTpoeHnHn OeH3oma. OOpa3oBaHHE apOMAaTHYECKOH J-CHCTEMBL
T'omosiorn 6enH3ona, UX HOMeHKIaTypa, odmas Gopmysaa. HomeHnknatypa st qusame-
IIEHHBIX MPOM3BOAHBIX OEH30JIA. OpmMOo-, Mema-, IOPa-pacrioio’KEHNE 3aMECTUTENEH.
@usnyecKue CBONCTBA aPEHOB.

CoaepxkaHue y4eOHOro MarepuaJa

Xumuuecxkue ceoticmea apenos. Ilpumvepsl peakuuii 3IeKTPOPHIBHOTO 3aMEIeHHUS:
rajlorTeHUPOBaHue, anKwnpoBaHue (karanuzaropbl @punens-Kpadrcea), HUTpoBaHUE,
cyabdupoanue. Peakiun ruapupoBaHus 1 IPUCOENMHEHUsS XJjopa K Oenzomy. Oco-
OEHHOCTH XMMUYECKHX CBOWCTB TOMOJIOroB OeH3o0sa. B3amMmHOe BiMsSIHHUE aTOMOB Ha
npuMepe roMosioroB apeHoB. OpHeHTaLs B PEaKIHSIX 3JIEKTPOPUIBHOTO 3aMELISHHS.
OpuenranTsl [ u Il pona.

Ilpumenenue u noityuenue apenos. IlpupoaHple HCTOUHUKN aPOMATHYECKUX YIJIEBO-
IOPOAOB. ApOMAaTH3aLUs aJIKAHOB U [IUKJIOAJTKAHOB. AJIKHINpOBaHUE O€H301a.
Hemoncmpayuu. IlapoctepkHeBble 1 OObEMHBIE MOJENN MOJIEKYJ O€H30J1a M €ro
roMoJioroB. Pasnenenue cmecu O€H30J1-BOMIa ¢ MOMOIIBIO AETUTENLHON BOpOHKHU. Pac-
TBOPSIFOIIAsl CHOCOOHOCTh O€H30J1a (SKCTPAKIMSI OPTaHUYECKUX M HEOPraHUYECKUX
BeIIeCTB OEH30JIOM M3 BOIHOTO PacTBOpPa MOAA, KPacHUTENel, pacTBOPEHUE B OeH30Ie
BEIIECTB, TPYAHOPACTBOPUMBIX B Bone (cepbl, OeH30WHON KucnoThl). I'opeHne Genso-
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aa. OtHowenue OeH3oja kK OpPOMHOI Boze, pacTBOpy mepmaHraHara kamusi. [lomyde-
HHUE HUTPOOEH301a.

OsHakomiieHHe ¢ PU3UYECKUMH CBOMCTBAMU apOMATHYECKUX YIII€BOJOPOAOB C
ucnosp3oBaHueM pactsopurens "ConbBeHT". M3roToBiieHne M UCHOJb30BaHUE MPO-
creitmero mpudopa s xpomarorpaduu.

IMony4yenne OeH3ona nexkapOokcrmpoBanueM OeH30WHON kucnoTel. [lomyde-
HHUE U PacClIOCHHE 3MyJIbcun OeHsoia ¢ Bogoi. OtHomeHus 6eH3ona k OpoMHOH Boze
U pacTBOPY MEepPMaHTraHaTa KaJusl.

Camocmoamenwvuan paboma cmyoenmog

CaMocCTOATENIbHOE HU3YyYCHUEC TCOPECTUICCKOrO MaTepuala,
CaMOCTOSATENIbHOE PEICHUC 3a0a4.

1.6 IIpupoaHbie HCTOYHUKH yIJIe-
BOJAOPOAOB

Tema 1.6.1 IIpupoaHblie HCTOYHH-
KH YIJIEBOJOPO/J0B.

Tema 1.6.2 Jxonoruyeckue ac-
NeKThbl 100bIYH, epepadoTKu 1
HCNOJIb30BAHUS TOPIOYHX HCKO-

Coaep:raHue y4e0HOro MarepuaJa

Hegmp. Haxoxnenue B mpupoze, coctaB 1 pu3NUecKue cBoMcTBa HePTH. TOIITUBHO-
sHepreTudyeckoe 3HaueHue HeTH. IIpombinennas nepepadorka HedTu. Pexruduxa-
st HepTH, OCHOBHBIE (PPAKLIMKU ee pa3feNieH s, UX HCIob30BaHne. BropuuHas nepe-
padorka HedTenponykTtoB. PexkTudukauus masyTta NpHU YMEHBIIEHHOM JaBIICHHH.
Kpekunr neprenponykros. Paznmunbie Buabl Kpekunra, padorsl B.I'. Ilyxosa. M30-
MepHU3aLus aKaHOB. AJIKWJIMPOBAaHHE HENPEAENbHBIX YIIeBOAOPOAOB. PudopmuHr
HedTenpoaykTos. KauecTBo aBToMOOMIBHOTO TOTUMBA. OKTAaHOBOE YHCIIO.
Ilpupoonwiii u nonymmuwtii nepmanoii 2azvl. CpaBHEHHE COCTaBa MPUPOIHOTO U TO-
MYTHOT'O Ta30B, HX MPAKTUYECKOE NCIIOIb30BAHNUE.

Kamennwuit yzo1s. OCHOBHBIC HaNpaBJIEHHUs] UCTIOIB30BaHUS KaMeHHOro yrisi. Kokco-
BaHHWE KaMEHHOTO YIS, BaKHEWIIHE MPOAYKTHI 3TOTO IMPOLECca: KOKC, KaMEHHO-
yroJibHasi CcMoJia, HajacMoubHasi Boa. COenMHEHMs, BBIAENsEMble U3 KaMEHHOYTOJIb-
HOH cMmoubl. IIpoaykTel, nony4yaemele U3 HAACMOJBHON BOJBL.

DKOJIOTHYECKUE aCMEKThl HOOBIUH, TIepepabOTKH M UCMOIB30BAHUS TOPIOYUX UCKOTA-
€MBIX.

Hemoncmpayuu. Konnexkuus "[lpuponnsie uctouHuku yriaesogoponos”. CpaBHeHUE

1,2

18




nmaeMblIXx.

NPOIIECCOB TOpeHust HepTH U npupoaHoro raza. OOpazoBaHne HEPTAHON IIICHKH HA
noBepxHOCTH BoAbl. Karamurudyeckuii kpekuHr napaduna (MM KepOCHHA).

Camocmoamenvuan paboma odyuaoujuxcs.

CamocTosiTeTbHOE H3YUEHUE TEOPETUIECKOTO MaTepHaia; 3
CamocTosiTeTbHOE peLIeHUE 3a1a4.
CamocrosiTenpHast MOATOTOBKA JOKJIA1a IO TEMATHKE:
e DKOJIOTHYECKHE aCMEKThl UCIIOJIb30BAHUS YTIIEBOAOPOAHOTO ChIPHSI.
e DKOHOMHYECKHE aCMEeKThl MEKAYHAPOAHOTO COTPYIHUUYECTBA MO MCIIOIb30BAHUIO
YTJIEBOJOPOIHOTO ChHIPHS.
e lcropust OTKpPBITHS U Pa3padOTKU ra30BbIX U HEPTIHBIX MECTOPOKIAeHUi B Poc-
cuiickoi ~ Denepauuu.
e Xumus yrIeBOAOPOIHOTO ChIpbsi U MOsi Oyayimasi mpodeccusi. YTIeBOIOPOTHOE
TOIJIMBO, €r0 BUAbI U HA3HAUYCHHE.
1.7 I'mapoxkcuabHbie coennHenust. | Comxep:kaHue y4eGHOro MaTepuaja 2

Tema 1.7. 1 OgHoaTomMHBIE CIIUP-
ThI.

Cmpoenue u kraccuukayua cnupmos. Knaccupuxauus CoupTOB MO THUIY YIJIEBO-
JOPOAHOrO paAuKala, YUCIy THAPOKCUIIBHBIX TPYMN U TUIy aTOMa Yriepoaa, CBsI3aH-
HOTO C THUOPOKCHUJIBHOM TPyNImoil. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
THOPOKCHIIBHON Tpynmbl. BiusiHHe CTpOEHHs] CIMPTOB HAa MX (PU3MUYECKUE CBOWCTBA.
MexMonexyisipHasi BOAOPOAHAs CBA3b. | OMONOrMYecKui psifi MPEAeNbHBIX OIHO-
aTOMHBIX CITUPTOB. MI30MepHsi 1 HOMEHKJIaTypa ajkaHOJIOB, UX o0mas Gpopmya.
Xumuueckue ceolicmea wikanonoe. PeakiumoHHas criocOOHOCTb NMPEAENbHBIX OIHO-
aTOMHBIX CIUpPTOB. CpaBHEHHME KUCJIOTHO-OCHOBHBIX CBONCTB OpPraHHYECKHX U HEOp-
TraHWMYECKUX coenuHeHui, comepxkamux OH-rpymnmy: KUCIOT, OCHOBaHMM, aM(oTep-
HBIX COEIMHEHMH (BOIbI, CIUPTOB). Peakiiun, MoATBEP KIAOIINE KICIOTHBIE CBOWCTBA
cnupToB. Peakuuu 3aMelieHus: THAPOKCUIIBHON rpynmnel. MexxmorekyisipHasi 1eruapa-
TaLUs CIIUPTOB, YCIOBUS 00pa3oBaHus MpocThix 3gupoB. CioxkHbIe 3(QUPbl HEOPTraHH-
YECKMX U OPTaHMYECKUX KHUCIOT, peakunu dtepudukanun. OKUCICHUE U OKUCIUTEb-
HO€ JIErMIpUpPOBaHUE CITHPTOB.

Cnocobvt nonyuenus cnupmoe. I'nnponns ramoreHankaHoB. [mpaparanusi ajJkeHOB,
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Tema 1.7.2 MHOroaTomMHbI€ CIIHP-
THBI.

Tema 1.7. 3 ®eHoubl

yCJIOBHS €€ TpoBeeHHst. BoccTaHOBNIEHNE KapOOHUIBHBIX COSIMHEHUH.
Omoenvnsie npedcmasumentu a1KaH0/106. MeTaHOJ, €ro MPOMBILIUICHHOE TOJTy4YeHNE
U TIPUMEHEHHE B MPOMBIIUIEHHOCTH. bronornyeckoe neficreue meranona. Cneundu-
YeCKHe CIOCcOObI MONYUYEHUST 3TUIIOBOTO ciupTa. PH3HOJIOrHYeCKOe ASHCTBUE 3TAHO-
na.
CoaepxkaHue y4eOHOro MarepuaJa
Uzomepusi 1 HOMEHKJIATypa MPENCTaBHTENEH IBYX- U TPEXaTOMHBbIX cruptoB. Oco-
OEHHOCTH XMMUYECKHX CBOWCTB MHOTOATOMHBIX CIIMPTOB, UX KaueCTBEHHOE OOHapy-
xerne. OTaenbHbIe MPEACTABUTENN: STUICHIIIUKOIb, TIULEPHH, CIIOCOOB! UX MOJIy4de-
HUSI, IPAKTHYECKOE IPUMEHEHNE.
CoaepxkaHue y4eOHOro MmarepuaJa
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (penona. BlaumHoe BiusiHME apomaTtu-
YEeCKOTO KOJIbLA M TUAPOKCHIIbBHON TPYIIIIBL

XuUMHUUECKHe CBOWCTBA (peHONa Kak (PYHKLUHUS €ro XUMHUYECKOrO CTPOCHUS.
BpomupoBanune eHona (kauecTBEHHAsI peakLysi), HUITPOBaHUE (ITMKPUHOBAs KUCIIOTA,
ee cBolicTBa M npuMmeHeHne). OO0pa3oBaHNe OKPALIEHHBIX KOMIUIEKCOB ¢ MOHOM Pe .
IIpumenenue ¢penona. ITonyyerne ¢peHoONMa B MPOMBIIIIICHHOCTH.
Hemoncmpayuu. Monenu MoJekya cnuptoB U penonos. PactBopuMocTs B Boae aj-
KaHOJIOB, STHJICHIJIMKOJS, TIUIepHHa, peHona. CpaBHEHNE CKOPOCTH B3aUMOACHCTBUS
HaTpusl C 3TAHOJOM, MPOMAHOJOM-2, 2-METUNPONAHOJAOM-2, rauuepuHoM. [lomyye-
Hue OpoMaTaHa U3 3TaHosa. BeitecHeHne ¢eHona u3 GpeHonsTa HaTpus yroJbHOH KUC-
nortoii. Peaknmst penona ¢ popmanbaerunom. Kauecrsennnle peakiun Ha (enon. 3a-
BHCUMOCTH PacTBOPHMOCTH (peHOJIa B BOZE OT TeMrepaTypsl. Bzaumoneiicreue ¢eno-
Ja ¢ pacTBopoM Inenoun. Pacmo3HaBaHue pacTBOPOB (peHONATA HATPUS U KapOOHaTa
Hatpusi (6apOOTak BBIIBIXAEMOTO BO3JyXa MJIH JEHCTBHE CHIBHOH KUCIOTHI). Pacmo-
3HaBaHME BOJHBIX PACTBOPOB (EHOJIA U TIINIEPUHA.

1,2

1,2

Ilpakxmuueckan paboma No4

CBolicTBa MHOTOAaTOMHBIX CIIMPTOB.

Camocmosmentvnas paboma odyuaroujuxcs.
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CamocTosiTeNbHOE H3YIEHHE TEOPETHUECKOTr0 MaTepHaa,

CamocTosiTeIbHOE pelIeHue 3a1a4.

CamocrosiTenbHast MOATOTOBKA pedepara Mo TeMaTHKeE:

e Meranon: xemodpuus U xeMopoOusi.

e DraHon Benuyaiiinee 0Jaro U CTPAIIHOE 3J10.

e  AJKOTrOJu3M H €ro npouiaKTuka.

e MHOroaToMHbIe CIUPTHI M MOsi Oyayiiast mpodeCCHOHANbHAS IESITEIbHOCTD

1.8 Aubaeruanl 4 KeTOHBI

Tema 1.8.1Aapaeruanl.

Tema 1.8.2 Keronnl.

Tema 1.8.3 Ilpumenenue u noay-
YyeHHe KapOOHUIbHbBIX COeHHe-
Huil. O0o0menne 3 HAHUMH.

Coaep:raHue y4e0HOro MarepuaJa

T'omonozuueckue paovt anvoecuoos u kemonog. IlousTre o KapOOHUIBHBIX COCIMHE-
HUSIX. DJEKTPOHHOE CTpOeHHe KapOOHMIbHOW rpymmbl. M3oMepuss 1 HOMEHKJIATypa
aNbIIETHIOB U KeTOHOB. du3ndeckre CBONCTBA KapOOHMIIbHBIX COSTUHEHHH.
CoaepxkaHue y4eOHOro MarepuaJa

Xumuuecxkue ceoiicmea aib0ecuoo8 U Kemonos. PeakimoHHasi ClIOCOOHOCTh KapOo-
HWIbHBIX COEAMHEHUH. Peakumyu OKHCIIEHHs albAeru/ioB, KAYeCTBEHHBIE PEAKLIUU Ha
aNbIeTUAHYIO0 Tpynny. Peakuny nonukoHaeHcauun: odpasosanue penonodopmaibae-
THIHBIX CMOJL.

CoaepxkaHue y4eOHOro MarepuaJa

[IprMeHeHne anbAeruioB U KETOHOB B OBITY M MPOMBIILIEHHOCTH. AJIbAETHBI U Ke-
TOHBI B Tipupone (3¢upHeie Macia, pepomonsl). [Tonyuenne kapOOHUIBHBIX COEIHHE-
HUI OKHCJIEHHEM CIIMPTOB, THAPATALME aKHHOB, OKHCIEHHEM YriieBonoponoB. Ot-
IeNbHBbIC TIPEACTABUTENN AJBACTHIOB U KETOHOB, crieruduueckue crnocoObl UX IMOJy-
YEHUsl U CBONCTBA.
Hemoncmpayuu. 1lapocrepxaeBble 1 OOBEMHbBIE MOAETH MOJIEKYJI aIbETUAOB H Ke-
TOHOB. IlonyueHne ykCyCHOro anpaernja OKMCIEHHE 3TaHOJIa XPOMOBOH cMmechro. Ka-
YECTBEHHBIE PEAKLIMHU HA AJIbIACTUAHYIO TPYIIY.

1,2

1,2

1,2

Camocmosmentvnas paboma odyuaroujuxcs.

CamocTosTeIbHOE N3YUEeHUE TEOPETHUECKOTrO MaTepraa;

CamocTtosiTeIpHOE peleHne 3a1a4

CamocTosTepHast TOATOTOBKA pedepara 1Mo TeMaTUKE:

o dopmanpAeru Kak OCHOBA MOJIYYEHHUs BEIIECTB U MATEPHUAJIOB JiJisl MOel mpodec-
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CHUOHAJIbHOU AeATEIbHOCTH.

1.9 KapGonoBble KHCIOTHI H HX
NPOU3BOAHbIE

Tema 1.9. 1 KapGoHoBbIe kHcJ10-

ThI.
PyGexubiii koHTpOab Nel

Tema 1.9.2 CsoiicTBa Kap0OHO-
BbIX KHCJIOT.

Tema 1.9.3 CioxHbie 3¢upbl.

Tema 1.9.4 /Kupbi.

Coaep:kaHue y4eOGHOTr0 MaTepuaja

T'omonozuueckuil pao npeoeiibHbIX 00HOOCHOBHBIX KAPOOHOBBIX KUC/IOM.

[TonsiTe 0 kapOOHOBBIX KHUCJIOTaX M UX KiaccH(UKaLUs. DINEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTPOEHHE KapOOKCHIIbHOW rpymmbl. I OMOJOTHYECKUi psif MpenenbHbIX Of-
HOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJATypa U H3oMepus. MeXMONeKysIp-
HbIE€ BOIOPOJHBIE CBSI3U KapOOKCHIIBHBIX IPYIIL, UX BIMSHUE HA (PH3UUECKUE CBOHCTBA
KapOOHOBBIX KHCIIOT.

CoaepxkaHue y4eOHOro MarepuaJa

Peakuuy, HIIFOCTPUPYHOLINE KUCJIOTHBIE CBOWCTBA M UX CPaBHEHHE CO CBONCTBAMH
Heopranndeckux kuciot. OOpa3oBanue yHKLNOHAIBHBIX MPOU3BOAHBIX KaPOOHOBBIX
KHUCIOT. Peakiun stepudukanin. AHrUAPUAbI KapOOHOBBIX KUCIIOT, UX IMOJNyYEHHE U
NPUMEHEHHE.

Cnocobwt noityuenusn kapoonoswix kuciom. OmoeivHsle npedcmagumei U ux 3Hd-
yenue. OOume crnocoObl MONyYEHHs!: OKHUCICHUE AalKaHOB, AJKEHOB, MEPBUYHBIX
CIHPTOB, albAeruaoB. BakHeimue npeacraButenn KapOOHOBBIX KHUCIOT, UX OHOJIO-
THYeCKast poJib, cielnpuIeckne crnocoObl MOTyUeHUs, CBOWCTBA U IPUMEHEHUE Mypa-
BbUHOW, YKCYCHOH, MaJbMUTHHOBOM U CTEAPUHOBOM, AKPUJIOBOM U METAKPUIIOBOM,
OJIEMHOBOM, JTUHOJIEBOM U JTUHOJIEHOBOI; 1I[aBEJIEBOI; OEH30MHON KHUCIIOT.

CoaepxkaHue y4eOHOro MarepuaJa

CtpoeHne U HOMEHKJIATypa CIOXKHBIX 3(PUPOB, MEKKIACCOBAs U30MEPHs C KapOOHO-
BbIMH KuciioTaMu. CrocoObl MOMy4YeHus: CIOXKHBIX 3PupoB. OOpaTUMOCTh peaKiuu
sTepupukanui U (pakTophl, BIMAOIIME Ha cMeleHHe pasHOBecus. OOpasoBaHue
cnokHbIX nonmddupos. Tommstunentepedranar. JlaBcan Kak MpeACTaBUTENb CHHTE-
TUYECKUX BOJIOKOH. XMMHYECKHEe CBOMCTBA U MPUMEHCHUEC CIIOKHDBIX 3(1)I/IpOB.

Kupsl xak cnoxxHble 3gupbl runepruHa. KapOOHOBbIE KUCIOTHI, BXOAALINE B COCTaB
KUPOB. 3aBUCHUMOCTD KOHCUCTEHIIMU KUPOB OT UX COCTaBa. XuMHUecKne CBOICTBA

1,2

1,2

1,2

1,2
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JKUPOB: THAPOININ3, OMBbLIEHHE, IHapupoBaHue. buonoruyeckas poib >KUPOB, UX HC-
MOJIb30BAHKE B ObITY U MPOMBIIIJICHHOCTH.

Conu kapbéonoesvix xuciom. Mpua. CriocoObl MONTyUeHUs] COJeH: B3auMOIEHCTBHE
KapOOHOBBIX KHCJIOT C METaJUlaMH, OCHOBHBIMU OKCH/IAMH, OCHOBaHHUSIMH, COJISIMU,
[IEJIOYHON THUAPOH3 CIOKHBIX 3(PUPOB. XUMUYECKHE CBOHCTBA cojiell KapOOHOBBIX
KHCJIOT: THAPOJIN3, PEaKIMU HOHHOTO 0OMeHa. Mblla, CYIIHOCTh MOIOIIETO EHCTBHSL
OTtHowmeHue Mblia K kecTkoi Boje. CunTternueckue morommue cpencrea - CMC (ne-
TEPreHThl), UX MPEUMYIIECTBA U HEOCTATKH.

Hemoncmpayuu. 3HakoMCTBO ¢ PU3UYECKUMH CBOHCTBAMHU Ba)KHEHIINX KapOOHOBBIX
KHUCIOT. Bo3ronka 6eH30iHON kucinoTel. OTHOIIEHHE PAa3IMUHBIX KaPOOHOBBIX KHUCIOT
k Boze. CpaBHeHne pH BOOHBIX paCTBOPOB YKCYCHOH U COJITHOM KHCJIOTHI OJMHAKOBOM
MossipHocTU. llonydeHne mpUsATHO MaxHyLEero CiokHOro s¢gupa. OTHOLIEHHE Ciu-
BOYHOTO, IMOJICOJIHEUYHOTO, MAIIMHHOIO Macel U MaprapuHa K OpoMHOH Boae M pac-
TBOPY N€pMaHraHarta KaJus.

Camocmoamenvuan paboma odyuaoujuxcs. 3
CamocTosTeIbHOE N3YUEeHUE TEOPETHUECKOTrO MaTepraa;
CamocTtosiTeIpHOE peleHne 3a1a4
CamocTosTepHast TOATOTOBKA TOKJIa1a MO TEMATHKE:
e MypaBbuHas KUCJIOTA B MPUPOJE, HAYKE W MPOU3BOJICTBE.
e Hcropus ykcyca.
e CrnoxHbie 3¢UpPbl U UX 3HAYCHHUE B IPUPOJIE, OBITY U MPOU3BOACTBE.
e JKupbl Kak MPOAYKT MUTAHUS U XUMHUYECKOE ChIPbhE.
e 3aMeHa JKHPOB B TEXHUKE HETHIIEBBIM CHIPHEM.
e HexBaTka mpoaOBOJBLCTBUSL Kak rjio0alibHas MpoOiiemMa 4elioBEeYeCTBa U MyTH €€
peleHusl.
e Mbputa: npomuioe, HacTosee, Oyayiiee.
e (Cpencrsa rUrMEHBI HA OCHOBE KUCIOPOACOASPIKAIIMX OPTaHUYECKUX COSTMHEHUN.
e Cunrerudeckue morwiiue cpeactsa (CMC): TOCTOMHCTBA U HEJOCTATKH.
1.10 YrjeBoabl Coaep:kaHue y4eOGHOTr0 MaTepuaja 1.2
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Tema 1.10.1 MoHocaxapuabl.

Tema 1.10.2 [Tucaxapuasbl.

Tema 1.10.3 HHosmcaxapuael.

Ilonamue 06 yenesooax. Knaccudpukanus yrneBogos. MoOHO-, TU- U MOJIHCA-
Xapubl, MpeICcTaBUTENN KaKAOW IpymIbl yrieBoAoB. buonoruueckas pojb yrieBo-
7I0B, MX 3HAYECHHUE B JKU3HH YEJIOBEKA U OOIIECTB.

Monocaxapuow. CTpoeHMe W ONTHYECKas H30MEpHs MOHOcaxapuaos. HMx
KJlaccu(pUKaLus O YUCIy aTOMOB yIJIepoaa u Mpupone KapOOHMIBHON rpymmel. Dop-
MmyJbl @umiepa n Xeyopca Ayl M300paKeHUsT MOJIEKYJT MOHocaxapunos. OTHeceHHe
MOHOCAaxXapuaoB Kk U b-psany. Baxnelmne npeacrasutenan MOHO3. I'roko3a, cTpoe-
HHUE €€ MOJIEKYJIbl U (pusmueckre cBoiicTa. TayToMepus. XuMHUUECKHE CBOWCTBA TJIIO-
KO3bI. PeaKIuu Mo ajapaeruaaoi rpymme ("cepedpsHOro 3epkaja", OKUCIEHHE a30THOM
KHUCJIOTOH, TUAPUpPOBaHKe). Peakuny rroKo3bl KAK MHOTOATOMHOTO CITUPTA: B3aUMO-
NelCTBHE MTIOKO3bI ¢ TrapokcuaoM menu (1) mpu kOMHATHOW TemrepaType u Harpe-
BaHUM. Paznuunble THIIBI OpOXXeHHs (CITUPTOBOE, MOJIOYHOKHUCIOE). 1 FoKko3a B mpu-
pozne. buonoruueckas ponb U NpUMeHEHHe TMIoK03bl. PPyKTO3a Kak H30Mep IIFOKO3bI.
CpaBHEHHE CTPOEHHMS MOJEKYJIbl U XUMHYECKHX CBOWCTB IIIFOKO3bI U (PPYKTO3BL
®DpykTO3a B IpUpOAE U €e OHONOrudecKast posb.

ITenTo3bl. Pubo3a 1 ne3okcnpudo3a Kak MpencTaBuTeNH anbaonenTos. Ctpoe-
HUE MOJIEKY L.

CoaepxkaHue y4eOHOro Marepuaia

Crpoenne mmcaxapunoB. Crmoco0 couneHeHus LUKIOB. BoccranaBnuBaromue u
HEBOCCTAHABJMBAIOLI[ME CBONCTBA JUCAXAapUAOB KaK CJEICTBHE COUJICHEHMs LIHKJA.
CtpoeHne U XxuMHUYeCKHe CBOWCTBA caxapo3bl. TexHONIOrn4ecKkue OCHOBBI MPOU3BO-
CTBa caxapo3bl. JIJakTo3a U MabT03a, KAK H30MEpbI Caxapo3bl.

CoaepxkaHue y4eOHOro MarepuaJa

Obwee crpoeHue nomucaxapuaoB. CTpoeHHEe MOJEKYJbl KpaxMaja, aMHIO3a U aMH-
nonekTHH. Pu3nyeckue CBOWCTBA KpaxMaia, €ro HaxOXKAECHHE B PUPOAe U OHOIoru-
yeckas poisib. ['mukoren. Xumudeckue cBoicTBa kpaxmana. CTpoeHue 3J1€MEeHTapHOro
3B€HA LIEJUTIOJIO3BL. BIsiHME CTPOEHUS MONMMEPHON 1eny Ha PU3NIECKUE W XHUMUYe-
CKHe€ CBOMCTBA LEJUTIOJI03bL. | maponns 1emtroio3el, 00pa3oBaHne CIOXKHBIX 3QHPOB ¢

1,2

1,2
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HEOPraHUYECKUMH M OpPraHUYeCKUMHU Kucioramu. lloHsATHe 00 MCKYCCTBEHHBIX BO-
JIOKHAX: alleTaTHBIA LIeNK, BUCKO3a. HaxoxneHne B mpupoae u OuoJormdeckast poib
LesuToJ103bl. CpaBHEHHE CBONCTB KpaxmMalsa U LeJUTI0JIO3BL.

Hemoncmpayuu. OOpasubl yrieBonoB U u3aenuit u3 Hux. IlonydyeHne caxapara Kajb-
LU ¥ BBIACJICHHE CaXapo3bl U3 PacTBOpa caxapara Kanblus. BzaumozneicTeue rimoko-
3Bl ¢ PYyKCHHCEPHUCTOH KuCIoTONH. OTHOIIEHHE PACTBOPOB Caxapo3bl U MAJbTO3BI K
Cu(OH); npu HarpeBanuu. O3HaKOMJICHHE C (PU3NYECKUMHU CBOMCTBAMH KpaxMajia W
nemtosio3bl. Habyxanue nemmrono3el u kpaxmana B Boze. [lomyueHue TpuHHUTparta
LesuTo103bl. Kosekuys BOJIOKOH.

Camocmoamenvuan paboma odyuaoujuxcs.

CaMocCTOATENIbHOE HU3YUYCHUC TCOPCTUUCCKOI'O MaTCpHalia,
CaMOCTOATENIbHOE PEHICHUC 3aaa4

1.11 AMHHDbI, AMHUHOKHCJIOTBI,
0eIKu

Tema 1.11.1 AMHHBI

Tema 1.11.2 AMHHOKHCJIOTHI.

Coaep:kaHue yu4eOHOro MaTepuaja

Knaccupuxayun u uzomepusa amunos. llonstue o6 amunax. IlepBuyHble, BTOPUYHbIE
U TpeTH4YHbIe aMUHbL. Kiaccugpukanus aMUHOB 110 THITY YIJIEBOAOPOAHOTO paagrKaia v
YHCITy aMUHOTPYIIIT B MOJIEKYJIe. [ 'oMonorndeckue psabl NPeaeabHbIX amu(paTHIeCKx
U apOMaTHYECKUX aMUHOB, H30MEPHUsI 1 HOMEHKJIATYpa.

Xumuuecxkue ceoiicmea amMunos. AMUHBI KaK OPraHMYECKHE OCHOBAHMS, UX CpaBHE-
HUE C aMMHAKOM U JIPYyTMMH HEOPTaHWYEeCKMMH OCHOBaHMsIMH. CpaBHEHHE XUMHYE-
CKHMX CBOWCTB anu(aTudeckux M apoMaTHuecKux amuHOB. OOpa3oBaHHMe aMUIOB.
AnmnnHOBBIE KpacuTenu. IIoHATHE O CHHTeTHUYECKNX BOJOKHaX. [lonmmuamunel 1 moim-
aMHIHbIE CHHTETHYECKHE BOJOKHA.

Ilpumenenue u nonyuenue amunog. llonyaenne amunos. Paborel H H. 3ununa.
CoaepxkaHue y4eOHOro MarepuaJa

[TonsiTre 06 aMHHOKHMCIIOTAX, HX Kiaccudukanus u crpoeHue. Onrudeckas H30Mepust
a-aMuHOKHCIOT. HoMeHK1aTypa aMHHOKHCIOT. JIBOWCTBEHHOCTh KUCJIOTHO-OCHOBHBIX
CBOWCTB aMHHOKHUCIIOT M €€ MPUYMHBL. bumnosnsipHble noHbl. Peakuny KOHIEHCALWU.
ITentunHas cBs3b. CHHTETHYECKHE BOJOKHA. KAamlpoH, SHaHT. Kiaccudukanus Boso-

1,2

1,2
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Tema 1.11.3 beakmu.

koH. [lony4yeHre aMUHOKHUCIIOT, MX IPUMEHEHUE U Onosiorndeckasi (pyHKITUs
CoaepxkaHue y4eOHOro MarepuaJa

benku kak npuponnbsie nonumepsl. [lepBuunas, BTOpUYHAS, TPETHUUHAS U YE€TBEPTUY-
Hasi CTPYKTYpbl OenkoB. OuOpmisipHbie U IOOYIsipHble Oenku. XUMHUYEeCKHe CBOM-
cTBa OEJIKOB: rOpEHHUe, NeHATypalus, THAPOJIN3, KaueCTBEHHbIC (I[BETHBIE) PEAKIIUU.
Buonorudeckue ¢pyHkimu O0enkoB, X 3Ha4YeHUe. benku kak KOoMmoHeHT nuinu. [Ipo-
Oyiema OETKOBOTO TOJIONAHUSI U TIYTH €€ PEIICHHUSI.

Jemoncmpayuu. Ousznyeckne CBOWCTBA METHJIAMUHA: arperaTHOE COCTOSIHHE, LIBET,
3amax, OTHOLIECHHUE K Boae. ['opeHne MetniamMuHa. B3auMoneicTeue aHUIMHA U METH-
JaMuHa ¢ Bomou u kucjoramu. OkpalminBaHUE TKAHEW aHWJIMHOBBIMH KPACHTEIISIMH.
OObHapysxeHre (yHKIIMOHAJBLHBIX TPYI B MOJIEKYJIaX aMHHOKUCIOT. Helrpanuszamnus
LIeJI0YM aMUHOKHUCIOTON. HelTpanu3anus KMCIOTEl aMUHOKUCIOTON. PacTBOopenue u
ocaxk/ieHHe OEJTKOB.

1,2

Ilpaxmuueckoe paboma Ne5

WzyueHne cBOHCTB OENKOB.

Camocmosmentvnas paboma odyuaroujuxcs.

CamocTosiTeTbHOE H3yUEHHUE TEOPETUIECKOTO MaTepHaia;
CamocTrosiTenbHOE pelIeHre 3a1a4

CamocrosiTenpHast MOATOTOBKA MPE3CHTALINH 110 MTPEAaracMoil TEeMaTHKe
AMMUAK ¥ aMUHBI — O€CKUCIIOPOTHBIE OCHOBAHHSI.

AHWJIMHOBBIE KPACUTEJIN. UCTOPHS, TPOU3BOACTBO, MEPCIICKTUBA.
AMUHOKHUCJIOTHI — aM(pOTEpHBIE OPTaHUYECKUE COSANHEHHSI.
AMUHOKHUCJIOTBI — KUPTTUYHKID OEJTKOBBIX MOJICKYII.
CunteTndeckre BOJIOKHA HA AMIUHOKHCIIOTHON OCHOBE.

«Ku3Hb 370 c1ocod CymecTBOBaHUS OETKOBBIX TEIl. .. »

Ctpykrypsl OeNika U ero 1eCTpyKTypUpPOBAHHUE.

Buonoruveckue GpyHkumnm GenKoB.

benkoBas 0CHOBa UMMYyHUTETA.

CIIN/I u ero npodunakTuka.

JeduruT Oenka B MUINEBLIX MPOAYKTAX M €r0 MPEOIOJICHUE B paMKax rio0aibHOM
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MIPOJIOBOJILCTBEHHOMN MPOrPaMMBI.

1.12. A3orcoaep:Ramiue rerepo-
HMHKJIHYE€CKHE COCIUHCHHS.

Tema 1.12.1 HykneuHoBbIe KUC-
JIOTBI.

Tema 1.12.2 JIlekapcTBa U npena-
paThbl, H3rOTOBJEHHbIE METOAAMH
reHHOM WHKEHEPHUH B OMOTEXHO-

JIOTHH.

Coaep:raHue y4e0HOro MarepuaJa

Hykneunoesie kuciomei. HykinenHOBble KUCIOTHI Kak MpUpoAHble nojaumepbl. Hyk-
JeoTuabl, ux crpoeHue, npumepel. AT® u AJI®, ux B3auMonpespalleHue U pojb 3TO-
ro npouecca B npupone. [Tousarue JJHK u PHK. Crpoenue IHK, ee nepsuuHas u BrO-
puuHas crpykrypa. Paborsr @. Kpuka u . Yorcona. KommieMeHTapHOCTb a30THCTBIX
ocHoaumii. Permukarmst JIHK. Ocobennoctu crpoennss PHK. Tunet PHK u ux 6mo-
norudeckue pyHkuuu. [loHsTHe o TponyHoM Koze (komoHe). buocuntes Oenka B JKu-
BOU KJIETKE.

CoaepxkaHue y4eOHOro MarepuaJa

I'ennas uHxeHepus 1 OMoTexHONMOrHs. TpaHCcreHHbIe POPMBI PACTEHUI U JKUBOTHBIX.
Hemoncmpayuu. Mopnenu Monekys BaKHeHIINX rerepouukios. Konnexkuus rerepo-
LUKJIUYECKUX coenuHeHuil. JleficTBHe pacTBOpa MUpHUIMHA HA UHAUKATOp. B3aumo-
JEeNCTBHE MUPUANHA ¢ COMsiHOM kucnotol. Monens monekynel JIHK, nemoncTpanus
NPUHIUIA KOMIUIEMEHTAPHOCTH a30THCTBIX OCHOBaHUI. OOpaslbl MPOAYKTOB NHUTA-
HUSI U3 TPAHCTEHHBbIX (OpM pacTeHUil M KMBOTHBIX. JlekapcTBa M mpemaparbl, H3ro-
TOBJICHHBIE METOJIAMH I'€HHOH MHXXEHEPHH 1 OMOTEXHOJIOTHH.

1,2

1,2

Camocmoamenvrnan paboma cmyoenmos.

CaMocCTOATENIbHOE HU3YUYCHUC TCOPCTUUCCKOI'O MaTCpHalia,
CaMOCTOATENIbHOE PEIICHUC 3aaa4.

1.13. BHoJorn4yecKkH aKTHBHbIE
coeJHHEHUA

Tema 1.13.1 Buramunel. ®epmen-
ThI.

Coaep:kaHue y4eOGHOTr0 MaTepuaja

®epmenmpt. TlonsTre 0 pepMeHTax Kak O OHOJOTMYECKUX KaTajau3aTopax OeNKOBOIl
npupoasl. OCOOEHHOCTH CTPOSHHSI M CBOWCTB B CPABHEHUH C HEOPTaHUYECKUMH KaTa-
mm3aropamu. Knaccudukaums dpepmentoB. OCOOEHHOCTH CTPOEHHUS M CBOWCTB dep-
MEHTOB. CEJIEKTUBHOCTh U 3()(PeKTHBHOCTh. 3aBUCUMOCTb aKTHBHOCTH (PEPMEHTOB OT
temnepatypsl 1 pH cpenbl. 3HaueHue GpepmMeHTOB B OMOJNIOTHH U MPUMEHEHHE B MPO-
MBIIIJICHHOCTH.

Bumamunwi. Tlonstue o Butamunax. Mx knaccuduxauus u odo3Hauenne. Hopma mo-

1,2
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Tema 1.13.2 I'opmonblI.

Tema 1.13.3 JlekapcTBa.

TpeOneHus ButaMuHOB. BogopacTtBopumeie (Ha npumepe ButamuHoB C, rpynmbl B u
P) u xxupopacrsopumbie (Ha mpuMepe BUTaMUHOB A, D u E). ABUTAaMHHO3BI, THITEPBH-
TAMUHO3bI I THIIOBUTAMUHO3BI, UX MPOPUIAKTHKA.

CoaepxkaHue y4eOHOro MarepuaJa

T'opmonwt. TloHATHE O TOPMOHAX KaK OMOJIOTUYECKU aKTUBHBIX BELIECTBAX, BBIMTOIHSI-
IOLINX SHIOKPUHHYIO PETYJSLUI0 )KU3HEAESITeIbHOCTH oprann3MoB. Kiaccudukarmst
TOPMOHOB. CTE€POUABI, NPOU3BOAHBIE AMHHOKHCIIOT, MOJHIENTHIHBIE M OENKOBBIC
ropmoHbsl. OTaenbHbIE MPENCTABUTENN: 3CTPAIUOI, TECTOCTEPOH, MHCYJUH, aapeHa-
JIVH.

CoaepxkaHue y4eOHOro MarepuaJa

Jlekapcmea. TlonaTre 0 nekapcTBaXx Kak XUMHOTEpANeBTHYECKUX MpemnapaTtax. Kpar-
KM€ UCTOPUYECKHE CBENECHUS O BO3HMKHOBEHUH M PAa3BUTHH XMUMHUOTepanuu. [ pynmbl
JIEKApCTB. CyJabhaMuabl (CTPENTONHI), aHTHOUOTHKHN (TICHULIMJUTUH), aHTUIHPETUKU
(acivpuH), aHaIBreTUKH (AHAJBIMH). MeXaHu3M NEHCTBUST HEKOTOPBIX JICKapCTBEH-
HBIX MPETapaToB, CTPOSHHE MOJIEKYJ, TPOrHO3UPOBAHKIE CBOWCTB HA OCHOBE aHAJIM3a
XUMHUYECKOTO CTPOEHHUsl. AHTUOMOTHKH, MX KJAcCU(UKALUS MO CTPOCHUIO, THIY U
cnekTpy aeiicTeus. besomacHele ciocoObl MPUMEHEHUS, IEKapCTBEHHBIE (YOPMBI.
Hemoncmpayuu. CpaBaenne ckopoctu pazioxenns H202 non neiicteuem pepmeHTa
Karaja3bl U HeopraHudeckux karanuszatopon:. HO, PeCl3, MnO;. OOpasibl BUTAMUH-
HBIX npenaparos. ITomuButamunsl. Mnmocrpanuu dororpaduii )KUBOTHBIX € pa3iIny-
HbIMU (popmMamu aBUTaMHHO30B. [1nakaT ¢ n3o0paskeHueM CTPYKTYPHBIX (HOPMYJT 3CT-
pamuoinia, TECTOCTEPOHA, aJpeHajnHa. B3aumopeicTBue aapeHaNMHa C PacTBOPOM
PeC13. benkosast mpupona wHCyIuHA (LBeTHAs peakius Ha Oenku). [nakatel uimm Ko-
norpammbel ¢ (popMmynaMu amMuzna Cyib()aHUIOBOM KHCIOTBHL, AUTHAPOPOIUEBBIH U
JOXKHOH AUTHAPOOTNEBON KUCIIOT, OCH3WINEHNUIMILINHA, TETPALUKINHA, LedoTak-
CHMa, aCIIUPHHA.

1,2

1,2

Camocmosmeltonasn paboma cmyoeHmos.

CaMocCTOATENIbHOE HU3YUYCHUC TCOPCTUUCCKOI'O MaTCpHalia,
CaMOCTOATENIbHOE pEeIICHUC 3aaa4
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Paznen 2. O6mas u Heopranuueckasi XuMHsl.

2.1 XuMus — HAYKA 0 BelecTBax

Tema 2.1.1 Xumusi — HAyKa 0 Be-
I eCcTBax

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

CoaepxkaHue y4eOHOro MmarepuaJa

Cocmae seutecmea. Xumudeckue 3yeMeHTb. CriocoObl CyIEeCTBOBAHUS XUMHUYECKUX
3JIEMEHTOB: aTOMBI, IPOCTbIE U CJIOKHBIE BelllecTBa. BellecTBa MOCTOSHHOIO U Iepe-
MEHHOTI'O COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BeLECTB. BeliecTBa MOJIEKYIAPHOTO U
HEMOJIEKYJIsIpHOro crpoeHusi. CriocoObl OTOOpaskeHUs] MOJIEKYJ: MOJIEKYJISIPHBIE U
CTPYKTypHBbIe (OPMYJIbI, [MAPOCTPEPKHEBbIE M MaciuTabHbIE NPOCTPAHCTBEHHBIE
(Ctroapra-bpurneba) Mmoaenu MOJIEKYI.

H3zmepenue sengecmea. Macca aTOMOB U MOJIEKYJI. ATOMHast enuHUIa Macchl. OTHO-
CUTCJIbHBIC ATOMHAA U MOJICKYJIAPHAasA MaCChl. KomnuecTBo BEIIECTBA U €AUHUIBI €TI0
WU3MEPEHUsS: MOJIb, MMOJIb, KMOJIb. Uncio ABoranpo. MomsipHast macca.

CoaepxkaHue y4eOHOro MarepuaJa

Azpezammuble cocmosanus eeujecmed: Tepaoe (KpucTaindeckoe u amopdHoe), sKua-
KO€ U ra3000pasHoe. 3aKoH ABOTaipo U €ro CleACTBUs. MOsipHbIA 00beM BEIeCTB B
razoodpasHoM coctossHul. OOBETMHEHHBIN Ia30BbIi 3aKOH U ypaBHeHHE MeHneneesa-
Knaneiipona.

Cmecu eeuiecme. Pazmmuns MEXKAY CMECAMHU U XUMUYCCKUMU COCAUHCHUAMU. Mac-
coBast U 0ObEMHas! JOJIM KOMITIOHEHTOB CMECH.

Jemoncmpayuu. OnbIThl, WUIOCTPUPYIOIINE 3aKOH COXPAHEHHsS] MacChl BEILIECTB.
Habop mogeneii atomoB u moJiekys. HekoTopble BemecTBa KOJUYECTBOM B 1 MOIb.
Monenb MOJISIpPHOTrO 00beMa ra3os.

1,2

1,2

Camocmoamenwvnan paboma cmyO0eHmog.

CaMocCTOATENIbHOE HU3YUYCHUC TCOPCTUUCCKOI'O MaTCpHalia,
CaMocCTOATENIbHOE pPEHICHUC 3aaa4

2.2, CtpoeHnue aToma

CoaepkaHue y4eOHOro Mmarepuaa

Amom - croxcnan wacmuya. J{oxa3zaTenbCTBa CIOXKHOCTH CTPOSHHSI aTOMa: KaTOIHBIC
U PEHTTe€HOBCKHE JIy4uH, PoTo3(P KT, painOaKTHBHOCTD, 3JIEKTPOIIN3.
IMnanerapuas monens atoma D. Pesepdopna. Ctpoenne atoma o H. bopy. Co-

1,2
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BPEMEHHbBIE MPEICTABIEHUS O CTPOSHUH atoMa. KopmmycKyJsipHO-BOJHOBON Iyaji3M
YaCTUL] MUKPOMHPA.

Cocmae amomnozo a0pa - HYKJIOHBI. MPOTOHBI M HEUTPOHBL. M30TOMBI M HYKJIUABL
Y CTOHYUBOCTD SAAED.

Inekmponnan 0bonouka amomos. Ilonstue o0 3MeKTPOHHON OpOUTAU U SIEKTPOH-
HOM obOnake. KBaHTOBBIE uHCNa: TNIaBHOE, OpOUTaIbHOE (IOOOYHOE), MATHUTHOE H
CIMHOBOE. PacripeneneHue 31eKTpOHOB MO SHEPTETHUECKUM YPOBHSIM, TIOAYPOBHSAM U
opOHTAISIM B COOTBETCTBUU C NMPUHIIMIIOM HAaNMEHbIIEH SHeprud, npuHuunoM Ilaymm
u nipaBwiIoM [ 'yHa. DNeKTpOHHBIE KOHQUTYPALIUU AaTOMOB XUMHUYECKUX 3JIEMEHTOB.
BanenTHbIe BO3MOYKHOCTH aTOMOB XUMHUYECKUX HJIEMEHTOB.

DNIeKTPOHHASI KJIACCU(PUKALINS XUMHUECKHX 3JIEMEHTOB: §-, p-, d-, f-o1eMeHThI.
Hemoncmpayuu. @orordpdext. Monenu opbutaneii pa3anuHON GOPMBL.

Hpaxkmuueckasn paboma No6 1,2
DIEKTPOHHOE CTPOEHHE ATOMOB.
Camocmoamenvrnan paboma cmyoeHmoe. 3
CamocTosTenpbHOE H3YUEHHE TEOPETHUECKOr0 MaTepHaa,
CamMocTosTeIbHOE peIeHne 3a1a4

Tema 2.3. 1 ICXD A.U. Menne- | Coaep:kaHue y4e0HOro MmarepuaJa 2

Jie€Ba B CBETEC YUCHHUA O CTPOCHUU
aromMa

Omkpoimue nepuooudeckozo 3axkond. Ilpennoceuku; HaKOTUIeHHE (PaKTOJIOTHYECKO-
ro marepuana, padorel npeamectseHHukoB (U.B. [lebepeiinepa, A.D. Illankyprtya,
Jlx. A. Hetonenaca, JLIO. Meiiepa), cbe3n xuMukoB B Kapicpys, TUYHOCTHBIC Kaue-
crtBa J1. 1. Menneneesa. Otkpeitue [1.11. MenneneeBbiM NepruoguIeCKOro 3aK0Ha.
Ilepuoouueckuii 3axkon u cmpoenue amoma. Mzoronsl. CoBpeMEeHHOE TOHATHE XU-
MHUYECKOTO 3JIeMeHTa. 3akoHOoMepHOCTh I'. Mosnmu. CoBpemeHHast popMyupoBKa me-
puoamueckoro 3akoHa. Ilepmopmueckas cucremMa W CTpoeHHe aroma. DPu3uueckuit
CMBIC]T TIOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIITBI M TEPUOA.

CoaepxkaHue y4eOHOro MmarepuaJa
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Tema 2.3.2 Ilepuoanueckoe usme-
HEHHE CBONCTB 3JIEMEHTOB.

Ilepuonuyeckoe U3MeHEHHE CBOMNCTB 3JIEMEHTOB. pajguyca aToMma, 3Hepruu HMOHH3a-
HUH, SJICKTPOOTPULATCIIBHOCTH. HpI/ILII/IHbI HU3MECHCHUA MCTAJUIMYCCKUX M HEMETAJJIU-
YeCKUX CBOMCTB DJIEMEHTOB B rpymnmnax 1 nepuoiax, B TOM YUCIEC OOJIBIINX U CBEPX-
Oonpnx. 3HaYEHHE MEPUOTUYECKOTrO 3aKOHA M MEPHOANYECKOH CHCTEMBbI XUMHYE-
ckux sneMeHToB /[ M. Menneneesa A pasBUTUSL HayKU W NMOHUMAHHUsS XUMHYECKON
KapTHUHBI MHUpa.

Jemoncmpayuu. PazniuHbie BapUaHTBl TAOIULBI IEPUOINIECKONH CHCTEMBI XUMHUYE-
ckux snemeHToB .M. MenneneeBa. OOpa3sLbl MPOCTHIX BEIIECTB OKCHUAOB U THAPOK-
cunoB 3aeMeHTosB Il nepuona.

1,2

Camocmoamenvrnan paboma cmyoeHmoe.

CamocTosiTenbHOE H3yUeHHEe TEOPETUUECKOr0 MaTepuaa;

CamocTosTenbHOe peleHne 3aaa4

CamocrosiTenpHast MOArOTOBKA pedepara o TeMaTHKe:

Kuzsb u gesrenpHocts [ M. Menneneesa.

«ITepnogmueckoMy 3aKoHy Oyaylee He TPO3UT Pa3pPYLICHUEM. .. ).
Cunres 114-ro snemeHTa — TpuyMdp pOCCUHCKUX (PU3UKOB-SACPIIUKOB.
H3oronsl BOgopoaa.

Hcnonb3oBanue paglOakTUBHBIX U30TONOB B TEXHUYECKUX LIEJIAX.
PeHTreHoBCKOE U3Ty4YeHNe U €ro UCMONb30BAHUE B TEXHUKE U MEULIVHE.
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2.4 CTpoeHne BemecTBa
Tema 2.4.1 Buabl XHMHYECKHX
cBA3eH

CoaepxkaHue y4eOHOro MarepuaJa
Ionamue o xumuueckoil cesa3u. TUNbl XUMUYECKUX CBSI3EH: KOBaJIeHTHAs, HOHHAS,
METaJUINYeCKasi U BONOPOIHAS.
Kosanenmnan xumuueckas ceass. JIpa Mmexannsma oOpa3oBaHHs STOH CBS3H: OOMEH-
HbI M JIOHOpPHO-aKLeNTOpHbIM. OCHOBHBIE MapameTpbl 3TOrO TUIA CBS3U: JJIMHA,
MIPOYHOCTD, YTOJI CBSI3U WUJIM BaJIEHTHBIHN yroj. OCHOBHbBIE CBONCTBA KOBaJE€HTHOU CBs-
3U. HACBIIEHHOCTb, MOJSPU3YEMOCTb U MPOYHOCTb. DJIEKTPOOTPULATEIBHOCTh U
KJlaccu(UKaLUsl KOBAIEHTHBIX CBA3EH IO 3TOMY NMPHU3HAKY: MOJISIPHAS M HETIOJNSpHAs
KOBJIEHTHBIE CBs3H. [1ONSPHOCTD CBS3H U MOIPHOCTh MOJIEKyJIbl. Criocod mepexpol-
BAHUs 3JIEKTPOHHBIX OpOHTajel M KiacCH(PHUKamMs KOBAJICHTHBIX CBSI3€H MO 3TOMY
NPU3HAKY: a- U J-CBA3H. KpaTHOCTh KOBAJEHTHBIX CBsI3€H M KiIacCHPUKAIMA UX IO
3TOMY NPU3HAKY: OAUHAPHBIE, IBOWHBIE, TPOMHBIE, MOJYTOPHBIE. THIBI KpUCTAINYe-
CKHMX PEIIETOK y BEIEeCTB C 3TUM TUIIOM CBSI3U. aTOMHBIE U MOJEKYyJsipHble. Dusnue-
CKHE CBOMCTBA BELIECTB C 3TUMHU KPUCTAJUINYECKUMH PEIIETKAMHU.
Honnaa xumuueckan c6a3v, Kak KpaliHuil ciyyail KOBaJIEHTHON MOJISIPHOM cBsizu Me-
XaHU3M 00pa30BaHMsI HOHHOW CBsi3U. MIOHHBIE KPUCTAJUINYECKHUE PEIIETKH U CBOWMCTBA
BELIECTB C TAKUMH KPUCTAJLIAMH.
Memaniuveckana Xxumuueckan céa3b, Kak OCOOBIA THI XUMHYECKOW CBS3H, CyIle-
CTBYIOIIUI B MeTaJJIaX U CIulaBax. Ee oTiu4unsa U CXOACTBO € KOBAJEHTHOW U MOHHOU
cBsa3siMu. CBOMCTBA MeTAJUIMUECKOHN CBA3U. MeTajunyeckue KpUCTaIMUecKUe peleT-
KU U CBOWMCTBA BELIECTB C TAKUMH KPHUCTAJIJIAMU.
Booopoonaa xumuuecxkas ceazp. Mexanusm obpa3oBaHusi Takoi cesi3u. Ee kmaccu-
buKaus: MEXMONEKYJPHAas U BHYTPUMOJIEKYJISIPHAS BOJOPOAHBIE CBSA3H. MoJeky-
JSIpHBIE KPUCTAJUIMYECKUE PEUIeTKH I HTOro Thuma cBA3u. dusmyeckue CBONCTBA
BELIECTB C BOJOPOAHON CBsi3bl0. bruonornueckas posiab BOAOPOAHBIX CBA3EH B OpraHu-
3aIUH CTPYKTYP OHOMOIMMEPOB.

Enunas npupona XUMHYECKHMX CBSI3€M. HAJIM4YHE PA3/IMYHBIX TUIIOB CBSI3€H B
OIHOM BEIIECTBE, IePEXOl ONHOrO TUIA CBSI3U B IPYTOM U T.II.

1,2
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Tema 2.4.2 Komniekcoo0pasosa-
Hue. IlouaTHE 0 KOMILJIEKCHBIX
COeUHEHUSIX.

Komnaekcoobpaszosanue. IlonaTre 0 KOMIUIEKCHBIX coeanHeHUsx. KoopnuHanmnon-
HO€ YHCIO KOMIUIEKCOOOpa3oBaTensi. BHyTpeHHsIsI U BHEIHssI cdepa KOMILIEKCOB.
Homenknatypa KOMIUIEKCHBIX COeqUHEHNN. X 3HaueHue.

Jlemoncmpayuu. Mopnenu MOJNEKYJ Pa3IMIHON apXUTEKTypbl. Monenu u

2 3
BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACMONOXKeHUs 8p-, 8p -, 8p -ruOpUAHBIX Op-

Ouraneil. Mopenu KPUCTAIUTMYECKHX PELIETOK Pa3JIMYHOrO TUma. Monenu MOJEKYJT

JIHK u Genka.

1,2
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Camocmoamenwvuan paboma cmyoenmog

CaMocCTOATENIbHOE HU3YyYCHUEC TCOPECTUICCKOrO MaTepuala,
CaMOCTOSATENIbHOE PELICHUC 3a0a4

2.5. Honumepbl
Tema 2.5.1 Ilonumepbl — BBICOKO-
MOJIEKYJISIPHbIE COCAHMHECHUSA

Tema 2.5.2 CpaBHeHHe CBOIICTB
TEePMOPEAKTUBHBIX H TEPMOILJIA-
CTHYHBIX MJIACTMACC.

CoaepxkaHue y4eOHOro MarepuaJa

Heopzanuuecxkue nonumepsi. Ilonumvepsl - IpOCTbIe BEIECTBA ¢ ATOMHOW KpUCTAI-
JMYECKOH PEIIeTKON: aJUIOTPOIHbIE BUAOM3MEHEHHUs yriepona (ammas, rpadur, Kap-
OuH, QyiepeH - B3auUMOCBA3b THOpHIU3aLUN OpOHUTajell y aTOMOB yriiepoaa ¢ mpo-
CTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOIHBIX MOIU(DHUKALHI); CEJIEH U TeJUTyp Lenoved-
HOro crpoeHus. [lomumepsl - CIOXKHBIE BEIIECTBA C AaTOMHOH KPHCTAJIMYECKON pe-
IIETKOH: KBapl, KpeMHe3eM (AMOKCUIHBIE COSIUHEHMs KPEeMHUs), KOpyHI (OKcHA
FOMUHUS) M aIFOMOCUJIMKATHI (TTOJIEBBIE LIMATHI, CIIF0/1A, KAOJIUH). MUHEpabl H rop-
Hble Tiopoasl. Cepa miactudeckas. MuHepaabHOE BOJIOKHO - acOecT. 3HaueHHne Heop-
raHUYECKUX MPUPOAHBIX MMOJMMEPOB B (POPMUPOBAHUH OJHON U3 re0JOrHYecKux 000-
J04eK 3eMITH -TUTOC(EPHL.

CoaepxkaHue y4eOHOro MarepuaJa

Opzanuueckue noaumepol.

CriocoObl X MONYUYEHHST: PEaKINH MOJTUMEPHU3ALIH U PEAKLINH MTOJUKOHIECHCALIUH.
CTpyKTYypHI NIOJIMMEPOB: JHHEHHBIE, PA3BETBIICHHBIE U TPOCTPAHCTBEHHBIE. CTPYKTY-
pPUPOBAaHME TIOJIMMEPOB: BYJIKAHU3AIMS KayudyKOB, 1yOJIeHNe OSIKOB, OTBEPIKICHUE
MIOJIMKOHCHCAILIMOHHBIX ITouMepoB. Kiaccuukarus moimMepoB 1Mo pa3IndHbIM
NpPU3HAKAM.

Hemoncmpayuu. Konnexumn miacTMace, Kay4yKoB, BOJIOKOH, MHHEPAJIOB M TOPHBIX
nopoz. MuHepaibHOE BOJIOKHO - acOeCT U M3AeIHs U3 Hero. Mozenu MoJieKyJ1 OeNKoB,

JTHK, PHK.

1,2

Camocmoamenvrnan paboma cmyoeHmoe.

CamocTosiTenbHOE H3yUeHHEe TEOPETUUECKOr0 MaTepuaa;

CamocTosTenbHOe peleHne 3aaa4

CamocrosiTenpHast MOArOTOBKA pedepara Mo TeMaTHKE:

o (CuHTeTHYECKHEe Kay4yKU. UCTOPHUS, MHOTOOOpa3He U MePCIEeKTUBDI.

e Pe3nHOTEXHUYECKOE MPOU3BOJCTBO U €r0 POJib B HAYYHO-TEXHUUECKOM IIpOorpecce.
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2.6./{ucnepcHble CHCTEMBI

Coaep:raHue y4e0HOro MarepuaJa

Ilonamue o oucnepcusix cucmemax. Knaccupukausi TUCIIEPCHBIX CUCTEM B 3aBU-
CHUMOCTH OT arperaTHOro COCTOSIHUSI ITUCIIEPCHOHHOW cpenbl W aucrnepcHor (dasel, a
TaKKe 10 pa3Mepy UxX dacTuil. I pyboaucrepcHble CUCTEMBI: 3MYJIbCUU U CYCIICH3HH.
ToHkOmHCTIEPCHBIE CUCTEMBI. KOJUIOMIHBIE (30JM M T'eJIi) U MCTUHHBIE (MOJEKYJISIp-
HbIE, MOJIEKYJIIPHO-UOHHBIE M MOHHBIE). Dddext Turmana. Koarynsamus B koyutonn-
HBIX pacTBOpax. CHHepe3|C B reisx.

Jnauenue oucnepcHvix cucmem B KUBOH U HEXHUBOH MPUPOIE U MPAKTUIECKON KHU3-
HU 4YeJiOBeKa. DMYJbCUU U CYCIEH3UU B CTPOUTENIbCTBE, MHUILEBONH U MEIULIMHCKON
IIPOMBILIJIEHHOCTH, B KOCMEeTHKe. bruonornueckue, MEIULMHCKUE U TEXHOJOTHYECKUE
30J4. 3HaUYeHUE rejieil B OpraHu3allUM >KUBOM MaTepuu. buonornueckue, NuineBble,
MEAWIWHCKUE, KocMeTndeckne renu. CuHepe3uc Kak (pakTop, ONpenessiFolIil CpoK
TOAHOCTH MPOAYKIHMU Ha OCHOBE renieil. CBepThIBaHHE KPOBU Kak OMONOTHYECKUN CH-
Hepe3HC, ero 3HaueHue.

Hemoncmpayuu. Bunpl TucnepcHbIX CUCTEM U MX XapakTepHble npu3Haku. IIpoxox-
IEHHE JIyda CBETa Yepe3 KOJUIOMIHBIC 1 UCTHHHBIE pacTBOPHI (3¢ dext Tunnamns).

Camocmoamenwvuan paboma cmyoenmog

CaMocCTOATENIbHOE HU3YUYCHUC TCOPCTUUCCKOI'O MaTCpHalia,
CaMOCTOATENIbHOE PEHICHUC 3aaa4

2.7. XuMHYeCKHe peakuuu
Tema 2.7.1 Knaccuduxanus xu-
MHYECKHX peaKkuuil B Opranuye-
CKOIl U HEOPraHUYEeCKOH XUMUH

CoaepxraHue y4e0HOro MaTepuaja

Knaccupukayusa xumuueckux peakyuii 6 opzaHuieckoil U HeopzaHUu4ecKoil Xumuu.
[MonsiTne 0 XUMUYeCcKol peakiuu. Peakuuu, uaymmue 0e3 U3MEHEHHs] Ka4eCTBEHHOTO
COCTaBa BELIECTB. AJUIOTPONU3ALUS U U3oMepu3auusa. Peakunu, uayuye ¢ U3MEHEeHU-
€M COCTaBa BEIIECTB. MO YUCIY U XapaKTepy pPearupyrolrx u o0pa3yroIuxcs Be-
mecTB (Pa3yiOKEHUs, COSNMHEHUs, 3aMelleHusi, OOMeHa), M0 M3MEHEHHIO CTENeHeH
OKHUCJICHHSI 3JIEMEHTOB (OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE W HE OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLINH); MO TEIJIOBOMY 3 (dekTy (3K30- U SHAOTEPMHUUECKUE),
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Tema 2.7.2 Tennosou 3¢ ekt xu-
MHYeCcKHX peakuuii. Tepmoxumu-
YeCKHE YPABHECHHSI.

Tema 2.7.3 O0paTumMocTh XUMH-
YeCKHMX peakuuid. Xumm4ueckoe
paBHOBecCHE.

1o (aze (roMo- U reTepOreHHbIe); IO HANPaBJICHUIO (00paTUMbIE U HEOOPATHMBIE); T10
HCTIOJIB30BAHUIO KaTain3aTopa (KaTAIUTHYECKHE U HEKATAJUTHYECKHE), TI0 MEXaHHU3-
My (paauKalibHbIE, MOJIEKYISIPHBIE U HOHHBIE).
CoaepxkaHue y4eOHOro MarepuaJa
Bepoamnocmes npomekanua xumudeckux peakyuil. BHyTpeHHss SHeprus, 3HTalb-
nusi. TeroBoit s¢ddexkt xummueckux peakuuid. TepMoxuMHUIecKkne
ypasHeHus. CTaHAapTHAs SHTAJBIHS peakiuil U oOpasoBaHus BernecTs. 3akoH ..
I'ecca u ero cieacTBus. DHTpOMNUs.
Ckopocmy xumuueckux peaxyuil. Tlonstue o ckopoctu peakuuii. CKOpOCTb TOMO- U
reTeporeHHON peak . DHeprusi akTUBALHH.

DakTOpPHL, BAMSIOLINE HA CKOPOCTh XMMHUUYECKOUN peakuuu. IIpupona pearupy-
omux BemmecTs. Temneparypa (3axkon Bant-I'odda). Konuenrpanus. KaramuzaTops! u
KaTaju3. FOMO- U FeTepOreHHbIN, UX MexaHu3Mbl. PEepMEHTHI, UX CpPaBHEHHUE C Heop-
raHUYECKUMHU KaTaln3aTopaMy. 3aBUCUMOCTb CKOPOCTH PeakLfil OT MOBEPXHOCTH CO-
IIPUKOCHOBEHUS PEarupyrOLINX BELIECTB.
CoaepxkaHue y4eOHOro MarepuaJa
Obpamumocms xumuueckux peakyuit. Xumuuecxkoe pagnosecue. llonsarine o Xumu-
4eCKOM paBHOBecHH. PaBHOBeCHble KOHIEHTpaluu. JMHAMUYHOCTb XUMHYECKOIO
paBHOBecUsl. PaKkTOpPbI, BIUAIOIINE Ha CMELIEHUE PAaBHOBECUs: KOHLIEHTpaLs, JaBJie-
Hue, Temneparypa (npunuun Jlelllarense).
Hemoncmpayuu. Tlpespamenne kpacHoro ¢ocdopa B Oenblii; KHCIOPOAAa -B O30H.
Mopnenu Gyrana u m3o0ytana. [lonyderne kucnopona U3 MepoKCHIAa BOAOPOAA U BO-
Ibl, Aeruapatauus staHona. Llenouka npespamenuii P — P205 — H3PO4; cBoiicTsa
YKCYCHOM KHCJIOTBI, peakLny, UAYLIHe ¢ 00pa3oBaHMEM OCaiKa, ra3a M BOJIBI, CBOI-
CTBa METAJIJIOB, OKUCJIEHHE albJernjia B KUCIOTY U CIUpTa B anpjerun. Peakuuu ro-
PEHUS; peakUuH >HIOTEPMHUYECKHE Ha MPUMepe PEeaklnH Pas3jioKeHUs (3TaHONA, Ka-
JUHHON cenuTpbl, OMXpoMaTa aMMOHUS) U HK30TEPMHUUECKHE HAa TpPUMeEpe peakuuit
coennHeHus (obeciBeunBaHne OPOMHON BOXBI M PAacTBOpA NMEPMAHTaHATA KaJUs 3TH-
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JICHOM, TallleHHWe W3BECTH U 1p.). B3aumoneiicTBue LMHKA ¢ pacTBOPaMHU COJISTHOH U
CEepPHOM KHUCJIOT MPU Pa3HBIX TEMIEpaTypax, IMPU Pa3HbIX KOHLEHTPALMAX COJITHOU
KHCJIOTBI, Pa3JIOKEeHHE NMEPOKCHIA KHCIOPOaa ¢ IOMOLIBI0 okcraa Mapranma (I1V), ka-
Tajasbl CBIPOrO MsiCa U ChIpOro kaprodens. BzammonelcTBre HMHKA pa3IMYHON IO-
BEPXHOCTH (TIOPOIIKA, MBUIH, TPaHyJ) C KUCIOTOH. Moaens "kumsimero ciosi”. Cue-
LIEHUE PAaBHOBECHUS B CUCTEME:

Fe*" + 3 CNS™ <—> Fe(CNS)s3; OMBIUIEHHE XKUPOB, PEAKINH 3TepHpUKAINN. 3aBICU-
MOCTb CTEINEHH 3JIEKTPOIUTHUECKON AMCCOLMALMH YKCYCHOH KHUCIIOTHI OT pasdasiie-
Hus. CpaBHeHue cBoiicTB 0,1 H pacTBOpoB cepHOM U CEpHUCTON KUCIOT, MypaBbUHOMN
1 YKCYCHOM KHUCJIOT, THAPOKCHUIOB JINTHUS, HATPUSL U KaJIHsl.

Ilpaxmuueckasn paboma Ne7 1,2
CKOpOoCTb XMMHUECKUX PEaKLIM.
Camocmoamenwvuan paboma cmyoenmog 3
CamocTosTenbHOE H3yUeHHEe TEOPETUUECKOIO MaTepuaa;
CamocTosiTeNbHOE pelleHre 3aa4.
2.8. PacTBOpbI Copepxanue yue0HOro MaTepHaJjia 1,2
Tema 2.8.1 Teopus snexponurn- | [lonamue o pacmsopax. ®u3vKo-XxMMHUYECKasi PUPONA PACTBOPEHHMS U PACTBOPOB.
YeCcKoil JUCCOMALHH, BzauMonelictBue pacTBOPUTENs] U PACTBOPEHHOTO BeLIECTBAa. PacTBOPUMOCTL Be-
mectB. CriocoObl BeIpaKEHHUsT KOHLIEHTPALIMK PACTBOPOB. MAacCOBasi IOJII PacTBOPEH-
HOTO BeIecTBa (MPOIIEHTHAS ), MOJISIPHASI.
MexaHn3M AMCCOLMALIMH BEIECTB C pa3JIMYHbIMU TUIIAMHU XUMHUYECKUX cBsi3eil. Bxkian
PYCCKMX YYEHBIX B Pa3BUTHE NPEACTABICHUH 00 3JEKTPOJUTHYECKOH IHUCCOLMALINH.
OcCHOBHbBIE MTOJIOXKEHNUST ~ TEOPUM  3JIEKTpoNuTHYeckoi  nuccouuauuu. CreneHb
3JIEKTPOJUTHYECKON UCCOLMANH U (PakTOpbl ee 3aBUCUMOCTH. CHIIbHBIE U CPEIHHE
3JEKTPOJIUTHL.
Hucconmanus Boxabl. Bomoponusiii nokxazatens. Cpena BOAHBIX PacTBOPOB
3IEeKTPONIUTOB. Peakiinu oOMeHa B BOJHBIX PaCTBOPAX 3JIEKTPOIIUTOB.
Tema 2.8.2 I'mapoanus. Peakuuu
CoaepxkaHue y4eOHOro MarepuaJa 1,2

HOHHOI'0 00MeEHA.

T'uoponu3s, xak obMeHHbIN npouecc. HeoOpaTUMBIil ruApPOIN3 OpraHMYECKUX U HEOp-
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TaHUYECKUX COENMHEHHH M €ro 3HAYCHHE B MPAKTHYECKON AEATENIbHOCTH YEIOBEKA.

OO6parumbriii ruaponus coneil. Crynendarsiii ruaponus. IlpakTuyeckoe nmpume-
HEeHUe TUIPONIN3a.

I'mnponus opraHudeckux BemecTB (O€NKOB, JKUPOB, YIJIEBOIOB, MOJHHYKIEO-

tuaos, AT®) u ero Guonorndeckoe U mpakTudeckoe 3HadeHue. OMbUICHHE KHPOB.
Peakums srepuduxanmu.
Hemoncmpayuu. CpaBHEHHE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB 3JEKTPONUTOB. CMme-
[IEHHEe PABHOBECHS NHMCCOLMALMN CIAObIX KUCJIOT. MHAWKATOPBI U M3MEHEHUE HX
OKpacku B pa3HbIX cpenax. CepHOKHCIBIN 1 (pepMEHTATUBHBIN THAPOJN3 YIJIEBOIOB.
I'mnponns kapOoHATOB, Cynb(aTOB W CHUIMKATOB MIENOYHBIX METAJUIOB, HUTPATOB
csuHIa (1) nnm nuHKa, XJI0pUIa AMMOHMSIL.

Ilpakxmuueckoe 3anamue No§8

PactBopsl. KonnvecTBeHHas: XapakKTEPUCTUKA PACTBOPOB

1,2

Camocmoamensvnan paboma obyuaroujuxcs.

CaMocCTOATENIbHOE HU3YUYCHUC TCOPCTUUCCKOI'O MaTCpHalia,
CaMOCTOATENIbHOE PEIICHUC 3aaa4.

2.9. OxucauTeIbHO-
BOCCTAHOBHUTECJIbHBIC pealcmm.

DIeKTPOXHMHUYEeCKHE MPOLECChI
Tema 2.9.10kucIuTeILHO — BOC-
CTAHOBHUTECJIbHDBIC npoueccm.

Coaep:kaHue y4eOGHOTr0 MaTepuaja

Oxuciumenvno-eoccmanosumeitvnsvie peaxkyuu. Ctenenp okuciaeHus. Boccranosu-
Tenu u okuciurenu. OKHUCIeHUEe U BOCCTaHOBJIeHHE. BaxkHeillne OKUCIUTENN U BOC-
cTa”HoBuTenu. BoccTaHOBUTENBHBIE CBONCTBA METANJIOB -MIPOCTHIX BewlecTs. OKucIu-
TEJIbHbIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB - MPOCTHIX BewecTs. Boccra-
HOBHTEJIbHbIE CBOWCTBA BELIECTB, OOPa30BaHHBIX 3JIEMEHTAMH B HM3LIEeH (OTpHLA-
TeNbHOH) creneHn okucieHus. OKHUCIUTETbHBIE CBOWCTBA BEIIECTB, 0OPa30BAHHBIX
3JIEeMEHTaMH B BbICIIEH (TIOJOXHUTENBHOIN) creneHn OkucieHus. OKHUCIUTEIbHBIE U
BOCCTAHOBUTEJIbHBIE CBOWMCTBA BEINECTB, OOPA30BAHHBIX 3JIEMEHTAMH B TPOMEXKYTOU-
HBIX CTENEHSIX OKUCJICHUS.

Knaccupuxayua oxuciumenvHo-60ccmanosumenbnolx peakyui. Peaxumm Mex-
ATOMHOTO M MEXKMOJIEKYJISIPHOIO OKUCJIEHUS-BOCCTAHOBJIEHUS. Peakuuyu BHyTpUMOJIe-
KyJISIPHOTO OKHUCJICHUSI-BOCCTAHOBJICHUSI. Peakuun CaMOOKHCJICHUSI-
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Tema 2.9.2 DjekTposu3 pacmnjia-
BOB U BOAHLIX PaCTBOPOB JJICK-
TPOJIMTOB.

CaMOBOCCTaHOBJICHHS (IMCTIPOTIOPLIMOHUPOBAHUS).

MeTOI[bI COCTaBJICHUA ypaBHeHI/Iﬁ OKHCJIMTCIbHO-BOCCTAHOBUTECIIBHBIX pPEaK-
ui. Meron 31ekTpoHHOro OanaHca. BiusiHue cpenbl Ha MPOTEKAHHE OKUCITHTEIHbHO-
BOCCTAHOBUTEJIbHBIX IPOLIECCOB.

CoaepxkaHue y4eOHOro MarepuaJa

Xumuyeckue ucmoOYHUKY MOKA. DNEKTPOIHbIE MOTSHINAIBI. PsT CTAaHAAPTHBIX 3JIEK-
TPOAHBIX MOTEHIHAJOB (3JIEKTPOXUMUYECKUN sl HANpsDKeHWH Mmerauios). [ anbBa-
HUYECKHUEC SJICMECHTBI U IPUHIUIIBI UX pa60TbI. CocrasiieHne raibBaHHYECKUX DJIEMEH-
ToB. O0OpazoBaHHe raJbBaHUYECKUX IMap MPH XUMHUYECKUX Mpoueccax. [ ampBaHude-
CKUEC JJICMCHTDBI, IMIPUMEHSACMBIC B KHU3HU. CBUHLOBAA AKKYMYJIATOPHAA 6aTape$1, HH-
KEJIb-KaAMUEBbIC 6aTapeI/I, TOIIJINBHBIC 3JICMCHTHI.

Dilekmponu3 pacriaBOB U BOJHBIX PACTBOPOB AJIEKTPOJUTOB. IIporeccsl, mpoucxo-
OSIIMe Ha KaToAe U aHone. Y PaBHEHUS 3JIEKTPOXUMHUECKUX MPOLIECCOB. DIEKTPOIU3
BOJIHBIX PAaCTBOPOB C MHEPTHBIMU 3JIEKTPOIAMH. DJIEKTPOJINU3 BOIAHBIX PACTBOPOB C
pacTBOPUMBIMH 3JIeKTponamu. [IpakTuyeckoe MpUMEHEHHE SIEKTPOIIN3a.

Jlemoncmpayuu. BoccTaHOBNIEHHE NTUXpOMAaTa Kajiusl [IMHKOM. BOCCTaHOBJICHHE OK-
cuna meau (II) yrmem u BogoponoMm. BoccTaHOBIEeHHE AUXpOMAaTa Kajusi STUIOBBIM
CIIMPTOM. OKUCIUTENBHBIE CBOMCTBA a30THOM KUCJIOTBHL. OKHUCIUTEIbHBIE CBOHCTBA
auxpomMara Kanusl. | aqpBaHMYECKHE 3JIEMEHTBl M OaTapeku. DJIEKTPOJIU3 pacTBOpa
xjopuna meau (11).

1,2

Ilpakmuueckasn paboma No9

Cocrasnenue ypasHenuii OBP

1,2

Camocmoamenvrnasn paboma cmyoenmos.

CaMocCTOATENIbHOE HU3YyYCHUEC TCOPECTUICCKOrO MaTepuala,
CaMOCTOSATENIbHOE PELICHUC 3a0a4.

2.10. Knaccuduxanus Bemecrts.

IIpocTbie BemecTBa
Tema 2.10.1 Knaccudpuxanus sBe-
mectB. I[IpocThie BemecTna.

Coaep:kaHue y4eOGHOTr0 MaTepuaja

Knaccupurayusn neopzanuueckux eempecms. Ilpoctoie u cnoxxubie Bemecrsa. Okcu-
nel, ux kinaccudukanus. ['unpokcunbl (OCHOBAHUS, KHCIOPOACOAEPKAIUE KUCIOTHI,
ampoTtepHbie ruapokcuabl). Kuciorer, ux knaccudukanus. OCHOBaHMS, UX KJIACCU(U-
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Tema 2.10. 2 Koppo3usi meraJjiios.
IlonsiTue Koppo3uu.

karusi. Conu cpeaHue, KUCible, OCHOBHBIC U KOMILICKCHBIE.
Memaiet. TlongoxeHue MeTajUIOB B IEPUOAMYECKON CUCTeMe U OCOOEHHOCTH CTpOe-
HUsA uX atoMoB. [IpocThie BelecTBa - METAJUIBI. CTPOCHHE KPHUCTAIJIOB U METAJITHYe-
cKast XuMu4eckas cBsizb. Q0mue pusnuecKkue CBOWCTBA METAJIOB U BOCCTAHOBUTEIIb-
HbI€ CBOICTBA UX. B3aUMOJICHCTBHE C HEMETaIaMU (KHUCJIOPOAOM, TaJIOT€HAMH, CePOH,
a30TOM, BOIOPOJIOM), C BOJIOH, KHUCJIOTaAMH, PACTBOPAMU COJICH, OPraHUYeCKUMHU Bellle-
CTBaMU (CUPTaMHU, TajoreHakaHaMu, (PEHOJIOM, KUCIOTaMu), ¢o meaodamu. OKCuab
U TUAPOKCHUIBI METAJUIOB. 3aBUCUMOCTb CBOIMCTB 3TUX COEIMHEHHUH OT CTENEHEH OKHC-
JIEHUSI METAJUIOB. 3HAYEHUE METAJIOB B MPUPOAE U )KU3HU OPTaHU3MOB.
CoaepxkaHue y4eOHOro MarepuaJa
Koppo3zua memaiinos. Tlonstie koppo3un. XuMu4ueckass KOPpo3ust. DIEKTPOXUMHUe-
ckast koppo3ust. CrmocoObl 3aIUThI METAJIOB OT KOPPO3HH.
Obuwue cnocobsvt noiyuenus memaios. Metannel B mipupone. Mertajutyprust u ee
BHUJIBI. MHUPO-, THAPO- U 3JICKTPOMETAJUTYPTHsl. DJIEKTPOJIU3 PACILUIABOB M PACTBOPOB
COENMHEHUHN METAJIOB U €ro MPaKTUYECKOe 3HAUCHHE.
Hememannsl. TlonokeHne HEMETAUIOB B TMEPHOAUYECKONH CHUCTeMe, OCOOEHHOCTH
CTPOEHUSI X aTOMOB. DJIEKTPOOTPHULIATENBHOCTb.

BbnaroponHbie ra3bl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B U
0COOEHHOCTH MX XUMHUYECKUX U (PU3HMUECKUX CBOICTB.
Hewmertannb! - mpocTeie BewecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOEHUE UX. AJUIOTpO-
nusg. XUMUYECKHE CBOMCTBA HeMeTa/uioB. OKUCIUTENbHBIE CBONCTBA: B3aUMOACHCTBIE
C MeTaJJIJaM{, BOJIOPOIOM, MEHEE 3JICKTPOOTPHUIATEIbHBIMA HEMETAJNIAaMU, HEKOTO-
PBIMH  CJIOKHBIMH  BelleCTBaMHU. BOCCTaHOBUTENIbHBIE CBOHCTBA HEMETAIIJIOB B PEaK-
UsX ¢ (PTOPOM, KHCIOPOJOM, CJIONKHBIMU BEIIECTBAMU-OKUCIUTENISIMU (230THOU U
CEpHOH KUCJIOTaMH | JIp. ).
Jemoncmpayuu. Konnexus "Knaccugpukanys HeOpraHmueCKux BerecTs" u 00pasibl
npencraButeneii kimaccoB. Kommekumsa "Knaccudpukanus opraHudeckux BewecTB" U
oOpasubl npeacTaBuTeNiell kiaccoB. MoaeNnnu KPUCTAUTHYECKUX PEIIeTOK METaJUIOB.
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Konnekuust MetamioB ¢ pasHbIMH (U3MYECKIMH CBOWMCTBaMH. B3amMonedcTBue JH-
THsl, HATPUSI, MarHus U Xeljle3a C KUCJIOPOAOM; LIEJTOYHbIX METANJIOB C BOJOMH, CIIUpTa-
MU, (PEHOJIOM; LIMHKA C PACTBOPAMH COJISTHOH M CEPHOM KHUCIIOT; HATPHUS C CEPO; allto-
MHUHHUSI C HOJIOM, JKeje3a C PacTBOPOM MEIHOIO KyNopoca, allOMUHUs C PacTBOPOM
eakoro Hatpa. OKcuabl U rUAPOKCHBI Xpoma. Koppo3us MeTannoB B 3aBUCUMOCTH OT
yCJIOBHH. 3auTa METAIJIOB OT KOPPO3UHU: 00pasLbl "HepkaBeeK", 3alUTHBIX MTOKPbI-
tiil. Komnmekust pya. DJeKTpou3 pacTBOPOB cojieil. Monenu KpUCTALTUYECKUX pe-
HIETOK MOAa, aMasa, rpadura. Ajmorponus docdopa, cepsl, kuciopona. Bzaumoneii-
CTBHE BOAOPOAA C KMCIOPOAOM; CYpbMBbI C XJIOPOM; HAaTpPUsl C UOAOM; XJIOpa C PacTBO-
poM OpoMmIa Kajus; XJIOPHOW M CEpOBONOPONHON BOABI, OOeCIBEUMBAHHE OPOMHOMN
BOJIbI 5TUJIEHOM WJIN aLIETHUJIEHOM.

Camocmoamenvrnan paboma cmyoeHmoe.

CamocTosATeNbHOE U3YUE€HUE TEOPETUUECKOrO MaTepHuaa,
CamocTosATenbHOE peleHne 3a1a4

CamocrosiTenbHas MOATOTOBKA pedepara 10 TeMaTHKe:

L4 OKCI/II[bI " COJIM KaK CTPOUTECIIbHBIC MAaTCPUAJIbL.

e cropus rumnca.

L HOBapeHHaﬂ COJIb KaK XUMHUUYCCKOC ChIPbEC.

2.11. OcHOBHBIE KJIACCHI HEOPTra-
HHYEeCKHX U OPraHN4YeCKHX CO-
eAUHeHul

CoaepxkaHue y4eOHOro MmarepuaJa

Booopoousie coedunenus mnememannog. llonydyeHune aMmMuaka U XJOPOBOIOPOHA
CHHTE30M U KOCBeHHO. Pm3mueckue cBoiicTBa. OTHOIIEHWE K BOAE: KHUCIOTHO-
OCHOBHBIE CBOWCTBA.

Oxkcuowt u anzudpuost kapbéonoseix kuciom. HeconeoOpasyroiue u coneodpasyro-
mue okcuabl. KucnorHele okcumpl, ux cBoicTBa. OCHOBHBIE OKCHJBI, UX CBOHCTBA.
AmdoTepHbIE OKCHIBI, UX CBOHCTBA. 3aBUCHMOCTb CBOWCTB OKCHIOB METAJJIOB OT
CTENEeHU OKUCIEeHHs. AHTUAPUIBI KapOOHOBBIX KUCIOT KAaK aHAJIOTU KHCIOTHBIX OKCH-
TOB.

Kucnomur opzanuueckue u neopzanuueckue. Kucnorol B CBeT€ TEOPUU SJIEKTPOIUTH-
yeckol auccounari. Kucnotel B cBete nporonuTnyueckoil Teopun. Kiaccudpukanms

1,2

41




OpPTaHUYECKUX M HEOPraHWIeCKHX KUCoT. O0Imue CBOHCTBA KUCIOT: B3aNMONIECHCTBHE
OPTaHUYECKUX M HEOPTaHMYECKHX KHCIOT C METajUlaMH, OCHOBHBIMH U aM(pOTEPHBIMH
OKCUJAMH U TUAPOKCUAAMH, C COJISIMH, 00pa3oBaHue CIOKHBIX 3upoB. OcCOOEHHOCTH
CBONCTB KOHLICHTPUPOBAHHOM CEPHON U a30THOMN KUCJIOT.

Ocnoeanus opzanuueckue u Heopzanuueckue. OCHOBaHUS B CBETE TEOPUH DJICKTPO-
nutudeckon auccounannu. OCHOBaHMS B CBETE€ MPOTONUTHYECKON Teopuu. Kmaccu-
¢uKaus OpPraHMYeCKMX M HEOPraHWYeCKUX OCHOBAaHWH. XWMHUYECKHE CBOWCTBA
HIeJioueil 1 HePaCTBOPUMBIX OCHOBaHUH. CBOWCTBA OSCKUCIOPOIHBIX OCHOBAHUIM, aM-
MHaKa 1 aMUHOB. B3auMHoOe BiMsiHME aTOMOB B MOJIEKYJI€ aHUJIMHA.

Ampomepnsie opzanuueckue u Heopzanuueckue coeounenus. AmMporepHble OCHO-
BAaHUS B CBETE NPOTOIUTHYECKON TeOpuH. AM(POTEPHOCTb OKCHIOB M THIPOKCHIOB
MEPEXO/IHbIX METAJJIOB: B3aUMOJEHCTBUE C KUCIOTaMU U LIEJI0YaMU.

Conu. Knaccuukanus u xumudeckue cBoiicta coseil. OCOOEHHOCTH CBOHCTB COJIeH
OpPraHUYeCKUX U HEOPraHUYEeCKUX KHUCIIOT.

Tenemuyeckas cesnsv mexncoy Kiaccamu Op2aHU4ecKUX U HeOPZAHUYECKUX coeOuHe-
Hui. 11oHATHE O TEHETUYECKON CBSI3U U MEHETHYECKUX Pslax B HEOPraHUYECKOH U Op-
raHn4eckoil xumuu. I'eHeTndeckne psiabl Metauia (Ha mpuMepe KajblMs U JKene3a),
HeMmeTaa (Cepbl U KPEeMHHs ), TEPEXOIHOro 3JieMeHTa (LMHKA). [ 'eHeTnYecKue psiabl U
reHeTUYeCKas CBsA3b B OpraHu4eckoi XumMuu. EAMHCTBO MHpa BelIeCTB.
Hemoncmpayuu. Konnekuun KHCIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX OKCHUIOB, Ie-
MOHCTpaLMsl UX CBONCTB. B3anmoneicTBHe KOHLUEHTPUPOBAHHBIX a30THOM U CEPHOM
KHCJIOT, a TakXke pa3OaBlIeHHOW a30THOW KHUCJIOTHI ¢ Menbio. Peakmus "cepeOpsiHOrO
3epkana” 1Js1 MypaBbHHON KUCIOTHI. B3auMonelicTBue pacTBopa rupOKCUAA HATPUSI C
KUCJIOTHBIMU Okcuaamu (okcumoMm docdopa (V)), amdpoTepHBIMU THAPOKCHAAMHU
(ruppokcunoM nuHKa). BzaumoneiicTeue aMmmuaka ¢ xjiopopoaopoaoM U Bogoil. AHa-
JIOTUYHO JJis MeTuyiaMuHa. BzauMonelcTBre aMUHOKHUCIIOT € KMCJIOTaMU U IEJ0YaMH.

Camocmoamenvrnan paboma cmyoeHmoe.

CaMocCTOATENIbHOE HU3YYCHUEC TCOPECTUICCKOro MaTtcpualia
CaMOCTOSATENIbHOE PEICHUE NMPAKTHKOOPUCHTHPOBAHBIX 34444 IO COCTABJICHHIO LICIIO-
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4YeK B3aMMOIPEBPAaLIEeHUH BELECTB.

2.12. XuMus 3J1eMeHTOB
Tema 2.12.1 XumMud 3JIeMEHTOB. S
—3JjieMeHThl. P — 3j1eMeHThI.

CoaepxkaHue y4eOHOro MmarepuaJa

S-DeMeHTHI.
Booopoo. JIpolicTBeHHOE MOJIOKEHIE BOIOPOAA B MEPUOAUUECKON cucteme. M30Tombl
Bopopozaa. Tsokenas Bopa. OKHUCIUTENbHbIE U BOCCTAHOBUTEJIbHbBIE CBONWCTBA BOAOPO-
714, €ro NoJIly4eHue U NpuMeHeHne. Pons BOgopoaa B )KUBOW U HEXKUBOW MPUPOAE.
Bona. Ponb BozbI Kak cpemnoo0pas3yroIiero BeUecTBa KIETKH. JKOJOTHYECKUe
aCTeKThbl BOAOTMONIb30BAHMUSI.
Inemenmut 1A-zpynnst. 1llenounbie mMerauiel. OO0mas XapakTEPUCTHKA IIEIOYHBIX
METAJUIOB Ha OCHOBAHMM IIOJIOXKEHUsS] B INEPUONNYECKON cucreme sneMmeHtos J[ M.
MeHneneeBa u cTpoeHust aToMOB. [lonydueHue, ¢pusndeckue U XUMHYECKHE CBOWCTBA
HIEJIOYHBIX MeTauIoB. KaTHOHBI LIENOYHBIX METAJUIOB KaK Ba)KHEHIIAas XUMHYECKas
(dopMa UX CYIIECTBOBAHUS, PETYJIATHBHAS POJIb KATUOHOB KajHisl U HATPUS B JKUBOU
kyerke. [IpuponHbie COeNMHEHNUS HATPUS U KaJIUs, UX 3HAYEHUE.
Inemenmst 11A-ecpynnpr. OOmasi XapakTepUCTHKA IIEJIOYHO3EMENbHBIX METANJIOB U
MarHusi Ha OCHOBAHMHU IOJIOKEHUs B MEPUOANYECKON cucteMe sinemenTos .M. Men-
neneeBa U CTpOeHUs1 aToMoB. KanbLui, ero mojydeHue, GU3NIeCKHe U XUMHUYECKUE
CBOMCTBAa. BaxkHelne CoeNMHEHNs KaJIbLMs, X 3HaUeHue U npumeHenne. Kanbuuii B
NpUPOAE, ero OHOJOrHYECcKas POJIb.
p-DyemMeHThL.
Antomunuil. XapakTepucTUKa aJIOMUHUST HA OCHOBAHHWH TIOJIOKEHUS, a MEPHOIUYe-
ckoil cucreme snementoB J|.11.Menneneesa u crpoenust atoma. [lonyuenue, ¢pusnde-
CKHE U XMMHYECKHE CBOMCTBA AIIOMUHUA. BakHeHInne COeOUHEHUs AFOMUHHUS, UX
CBOWMCTBA, 3HaUCHUE U NTpUMeHeHue. [IpupoaHbie COequHEHNS aTFOMUHMSI.
Yenepoo u kpemuuii. O0mas xapakTepUCTHKA HA OCHOBAHUU X TIOJIOKEHUS B MEPHO-
nudeckoii cucreme JI M. Menneneesa u ctpoerus: atoma. IIpocTeie BemecTBa, 00pas3o-
BaHHbBIE STUMHU 3jieMeHTaMu. OKCUABI U TUAPOKCHUIBI yriepoaa U KpeMHus. BaxxHen-
IIUE COJIU YTOJIbHOW U KPEMHUEBOU KUCTIOT. CHIIMKAaTHAS! IPOMBIILIEHHOCTb.
Tanozenpr. OOmas xapakTepUCTHKA raJIOT€HOB HA OCHOBAHUHU UX TOJIOKEHUS B MEPH-
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Tema 2.12.2 Xumusa 3j1emMeHToB. D
—3JieMeHThI.  — 3JIeMEeHThI.

onuueckon cucreme snemeHToB .M. Menneneesa u cTpoeHus aTOMOB. | ajnorensl -
IIPOCTBIE BEIECTBA: CTPOEHUE MOJIEKYJ, XMMHYECKUEe CBOMCTBA, MOJy4YeHHe U IpuMe-
HeHue. Baxnenmne COeIMHEHMs raJOreHOB, UX CBONCTBA, 3HAYEHHE U MPUMEHEHUE.
I'anorens! B npupoae. buonoruueckast posp rajloreHos.

Xanvrozenst. OOmast XapakTepUCTHKA XaJIbKOT€HOB HA OCHOBAHHH UX IOJIOKEHHS B
nepuoauyeckoit cucreme saeMeHToB .M. MenneneeBa u cTpoeHust aTOMOB. XaJIbKO-
TeHBbI - MpoCThie BemecTBa. Asutorponus. CTpOSHHE MOJIEKYJ aJJIOTPONHBIX MOAH(pH-
Kalui U ux ceoicTsa. IlomydyeHne nu npuMeHeHHe KUCIOPOAa U cepbl. XaJIbKOTEeHbI B
npUpoze, uX OMONOru4ecKast pob.

Inemenmut YA-zpynnst. OOmas XxapakTepuCTHKA 3JEMEHTOB 3TON TPYIIIBI HA OCHO-
BaHUM UX MOJIOXKEHMs] B NEpUOANYECKON cucrteMe snemeHtoB (M. Menneneesa u
cTpoenusi atoMoB. CTpOeHHE MOJIEKYJIbI a30Ta U aJJIOTPOIHbIX Monudukanuii pocdo-
pa, ux (pU3MYeCKHe W XUMHUYECKHE CBOWCTBA. BOMOPOAHBIE COCTMHEHUS 3JIEMEHTOB
VA-rpynnet. Oxkcuzel a3otra u gocdopa, COOTBETCTBYIOINE UM KHCIOTHL CONM 3THX
kuciaoT. CBOMCTBA KUCIOPOIHBIX COEOMHEHUH a3otra 1 pocdopa, UX 3HAUEHHUE U MPH-
MeHeHue. A3oT u pochop B npupoae, ux OHOJOTHIecKasi POJib.

Inemenmur 1YA-epynnor. O01mas xapakTepUCTUKA 3JIEMEHTOB 3TOW TPYIITBI HA OCHO-
BaHUM UX MOJIOKEHUsS B Nepuoandeckon cucreme snemeHtoB 1. Menneneesa u
CTPOEHHUSI aTOMOB. YTiiepoa U ero autorpornus. CBOWCTBAa aJUIOTPONHBIX MOIU(pHKa-
Ui yriepoja, UX 3HaueHHe U npumMeHeHue. OKCUIBI M THAPOKCUABI yriepoia U
KpeMHUs, UX XxuMudeckue cBoicTBa. Coiu yroibHONH M KPEMHHEBBIX KHUCJIOT, UX 3Ha-
yeHue u npumenenue. Ilpuponoodpasyrommas posb yriaepona 1jst )KUBOH U KPEMHHS -
17151 HEXKUBON NIPUPOJBL.

CoaepxkaHue y4eOHOro MarepuaJa
D-D1emMeHThL

Ocobennoctu ctpoenust atoMoB €-35eMeHToB (LI-\III-rpymm). Menb, UHK,
XPOM, JKeJe30, MapraHell Kak MPOCTbI€ BEMIECTBA, UX (PM3MUYECKHE U XHMHYECKHE
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cBoiicTBa. HaxokaeHne 3THX METaJUIOB B MPHUpPOAE, UX nojydeHue u 3HadeHue. Co-
€IMHEHUs €-3JIEMEHTOB C PA3JINYHBIMH CTENEHSIMH OKUCJICHUs. XapakTep OKCHIOB H
THIPOKCUAOB 3THUX 3JIEMEHTOB B 3aBUCHMOCTH OT CTETIEHU OKHUCJICHUS METaJlIa.
Hemoncmpayuu. Konnexunu npocThIX BEIIECTB, 00pa30BaHHBIX 3JIEMEHTAMH Pa3JIiy-
HBIX 3JICKTPOHHBIX ceMelcTB. Komekuun MuHepanoB U ropHeix nopon. llomyuenue
NJIOTPONHBIX Moaupukanuii Kucmopoaa, cepel, pochopa. Xumuyeckue CBOMCTBA BO-
nopona, KUCaopoaa, cepl, pocdopa, raioreHoB, yriepoaa.

Oxcuabl cepbl, a30Ta, YIJIEPOAa, JKeje3a, MapraHua, MeIu ¢ Pa3udHbIMU CTe-
NIEHSIMH OKHCJICHHS, UX CBOWCTBA.

I'mnpokcuael cepel, XpoMa, MapraHia, *ejes3a, MEeIOH, aJtOMUHUS U [IMHKA, UX
NIOJIyYeHHE I XUMHYECKHE CBOWMCTBA.

Ilpaxmuueckas paboma Nol0

Pemenue SKCIMECPUMEHTAJIBHBIX 3a71a4 I10 HeOpFaHH‘{eCKOfI XHUMHH.

1,2

Camocmoamenwvnan paboma cmyO0eHmog.

CaMocTosATeIbHOE U3YUE€HUE TEOPETUUECKOrO MaTepuana
CamocrosiTenbHas MOArOTOBKA COOOIIEHNS 110 TEMaM:

e XUMHS METAJJIOB B MOEH NPO(PeCcCHOHANTBHOMN NesITETbHOCTH.

e XWMHSI HEMETAJJIOB B MOeH npodeCCHOHANbHOM AEATENbHOCTH.

2.13. XuMHu4 B JKM3HH 001IEeCTBA

CoaepxkaHue y4eOHOro marepuaJa

HTorosoe 3ansitue
PeiiTuHrosblii KOHTPOIBNR2

Xumus u npouzsoocmeo. XuMudeckasi MPOMBIIUIEHHOCTh U XUMHUYECKHE TEXHOJIO-
ruu. CeIpbe UIsi XUMUYECKON MPOMBIIIJIEHHOCTH. Boga B XUMHUECKOM MPOMBIIILICH-
HOCTH. DHEPrus IJisi XUMHYECKOTo MPOon3BoACTBA. HayuHble MPUHIUIIBI X UMUYECKOTO
MPOU3BOACTBA. 3aIHUTa OKPYKAIOIIEH Cpelbl U OXpaHa TPyAa MPU XUMUYECKOM IPO-
u3BoacTee. OCHOBHBIC CTAAUN XUMUYECKOTO ITpou3BoacTBa. CpaBHEHUE MPOU3BOJCTBA
aMMHaKa U METaHOJIA.

Xumusn 6 cenvckom xo3acmee. XUMU3alus CEIbCKOTO XO035HUCTBA U €€ HAPABJICHUS.
PacreHus u mouBa, MOYBEHHBIN MOTJIOMAIOIUN KOMIUIEKC. Y A00peHUs U UX KJIacCH-
¢dukanms. XUMHYECKHUe CPencTBa 3aIUThl pacTeHuil. OTpUllaTeNbHbIE TOCIEICTBHS
MPUMEHEHHS IECTUINIOB U 00pb0a ¢ HUMH. XUMU3AIUs JKHBOTHOBOJICTBA.

1,2
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Xumusa u xonozun. XuMuueckoe 3arpsisHEHHe OKpyskarolneit cpeasl. OxpaHa ruapo-
ceprl OT XxUMHUYECKOro 3arpsisHeHuss. OxXpaHa MOYBbI OT XUMHUYECKOI'O 3arps3HEHHSL.
Oxpana atmocgepsl 0T XUMHUYECKOTro 3arpsisHeHus. OxpaHa ¢Jopsl U payHbI OT XU-
MHYECKOr'0 3arpsi3HeHHsl. BHOTEXHONOT sl M TeHHAs] MH)KEHEePHS.

Xumus u no6ceOHe6rAA JHCU3HD YeloeeKd. JloMalnHss anTeka. MOIIie U YUCTALIIe
cpenctea. Cpencrea OOpbOBI ¢ OBITOBBIME HaceKOMbIMH. CpeacTBa JIMYHOW TUTHEHBI U
KOCMETHKH. XUMHs U nuina. MapKUpOBKa YIaKOBKA MUINEBbIX U THTHEHUYECKHUX MPO-
AYKTOB M YMEHHE UX YUTATh. DKOJOTHUS JKIIUILA. XUMHUS U T€HETHKA YeIOBEKa.
Jemoncmpayuu. Mopenu npou3BOACTBA CEPHON KUCIOTHI M ammuaka. Kosiekuus
ynoOpenuii u necturaos. O0pasibl cpecTB ObITOBOM XUMHH U JIEKAPCTBEHHbBIX ITpe-

NapaTos.
CamocmosmenvHas paboma cmyoenmos 2 3
Coobm1eHust, TOKNaIbl, KOHCIEKTHI MO MaTepuanaM yueOHUKa M JOMOJHUTENILHOMN K-

TepaTypsl «XHMHSI B JKH3HH 001IeCTBA»

HuddpepeHunpoBaHHDbIN 3a4eT

O06s3aTebHAA AYAUTOPHAS HATPY3KA 139
CamocrosiTeibHasi paboTa 69

Hroro 208
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IIpumepHbIe TeMBI pepepaToB (I10KJIAA0B), HHAUBHAYAJIBHBIX MPOEKTOB:

buotexHomorus U reHHas nHxxeHepus — texnosnornn XXI Beka.
«[TepnommyeckoMy 3aKkOHYy OyyIIEe HE TPO3UT Pa3pPYLUIECHUEM. ..)
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.

ACKOPOMHOBAsI KACJIOTA: CBOMCTBA, (PU3HOIOTHYECKOE ACHCTBHE, COJIEPKa-
HUE€ U JIMHAMHUKA HAKOIUICHUS B PACTCHUSAX.

ABpO30JIM ¥ UX IPUMEHEHUE B MEIULIMHCKON MPAKTHKE.

besomacHoe MUTaHUE M OLIEHKA KaYeCTBa MPOAYKTOB IMUTAHUS.

benku 1 MX 3HAYEHUE B TUTAHUU YEJIOBEKA.

buonorndeckn akTHBHBIE TOOABKM K TUIIC U UX BIUSHUE 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 (PUABTPBI VTSI OYUCTKH BOAOMPOBOJHON BOJABI M CITOCOO MX pere-
HEpaLUH.

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

BupryanbHOe MOJETUPOBAHUE XUMHUYECKUX TTPOLIECCOB.

Buramun C 1 €ro BIUsHAE HA OPraHUu3M YEJI0BEKA.

BuTtaMHHBI Kak 0CHOBA JKU3HEEATEIBHOCTH 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 aHTHOMOTHUKOB Ha BCXOXKECTh U POCT PACTEHUIA.

BrusiHue ObITOBOM XMW HA 3KOJIOTHIO U 3J0POBBE YEIIOBEKA.

BrusiHue KOMIOHEHTOB TA0AYHOTO JbIMA HA OPraHU3M YETOBEKA.
BrnusiHre OKTaHOBOTO YHCIIa Ha AETOHALMOHHYIO YCTOMYMBOCTE TOIUIMBA
Brusiaue ynotpeOieHns ra3upoBaHHbBIX HAMUTKOB HA OPTaHU3M YEJTOBEKA.
BrusiHne XUMHAYECKUX BEIIECTB HA 310POBbE 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 BOJAa — BPed WK MOJIb3A.

['mroramar HaTpHUs — NpUYMHA TALLIEBOW HAPKOMAHHUH.

['pyOoaucriepcHBIE CUCTEMBI, MX KIACCH(UKALMS U HCIIOJIB30BAHKUE B MPO-
(hecCHOHANIBbHON ACATENBHOCTH.

JlekopaTuBHas KOCMETHKA U €€ BIUSHHAE HA KOXKY.

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

3aimmra 030HOBOI0 3KPaHa OT XMMUYECKOTO 3arps3HEHHSI.

H3yyenne coctaBa U CBOMCTB MUHEPAIILHON BOJIBI.

H3ydenne xapakTepucTUK MOPOXKEHOIO KaK MPOAYKTA MATAHUS.

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

Hcnonp3oBaHne paalOaKTUBHBIX U30TONOB B TEXHUYECKUX LIENAX.
HccnenoBanue kauecTBa BOABI B BOAOEMAX U BOJAOIPOBO/E.

HccnenoBanne PU3MKO - XAMUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOAH-
TEJICH, UMEIOLINX IKOJOTHUYECKUH cepTu(rKar.

HcTopust 0TEUECTBEHHON [IBETHOW METALUTYPruu. Pojib METAJIOB U CIJIABOB
B HAYYHO- TEXHUYECKOM IIPOrpecce.

Hcropust OTKphITHS U Pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOKICHUH B
Poccuiickoii deaepanuu.

Kanpnuii v ero COeIMHEHUs B OpraHu3Me 4eI0BEKa.

Koppo3ust MmeTannoB u cnocoObl 32U TEl OT KOPPO3UH.

KocmeTtnka aiist KpacoThl A IPOTUB KPacOTBHL.

Ko¢ewnn u ero BimsHue Ha 300POBBE JTHOACH.

MuHepanbl ¥ TOPHBIE MOPOBI KAK OCHOBA JINTOCQEPHI.

MHoronmknii KapOOHAT KabLMs: B MPUPOJE, B MPOMBILIJIEHHOCTH, B OBITY.
Hanunuwme B npoaykTax nutanus Hojaa U €ro OMOJIOrnyecKkas poib.
HaHOoTeXHOI0rHsl KaK 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 COACPIKAHUS.

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 Cpeabl OT XUMHUUYECKOTO 3arpsa3HeHus. KoimuecTBeH-
HBIE XapPaKTEPUCTUKHU 3ArPA3HEHUS OKPYIKAOIIEN CPEbI.

[TeKTHH ¥ €ro BIMSHUE HA OPraHU3M YEJIOBEKA.

[Tnrocel 1 MuHyCchl HANUTKOB «llencm» n «Koka-Konay, «Cnpaitty u «DaH-
Ta.

[ToBapeHHas coJjib — MUHEPAJT HEOOBIYANHOUN BAYKHOCTH.

[ToBapeHHas COJIb KAK XUMUYECKOE CBIPBE.

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

IIpumeHenre CyCrieH3uil U SMYJIBCUIA B CTPOUTEIILCTBE.

[IpumeHenre TBEpAOro U razoodpa3Horo okcuaa yraepoaa (1V).

Peakuyu ropeHust Ha MPOU3BOJCTBE U B OBITY.

Pe3nHOTEXHNUECKOE TPOU3BOACTBO U €I0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

PEHTreHOBCKOE U3ITYUEHHE U €T0 UCTIONB30BAHUE B TEXHUKE U MEIULIMHE.
Pone MeTamoB B MCTOPUH YENOBEUECKON IMBUIIM3ALUU. HicTopus oteue-
CTBEHHOM 4epHOI MeTanypruv. COBPEMEHHOE METAJLTY PrUUECKOE MPOU3-
BOJICTBO.

Ponb 0TEYECTBEHHBIX YUEHBIX B CTAHOBJIICHUM W PA3BUTUM MUPOBOM Opra-
HUYECKON XUMMH.

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 MOPOILIKU: 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 UCTIONIB30BAHUS YTIIEBOAOPOIHOTO CHIPBSI.
DKOHOMHUYECKUE aCTIEKThI MEXAYHAPOAHOTO COTPYAHUYECTBA MO UCIIONIB30-
BaHUIO YIJIEBOJOPOIHOTO CHIPBS.
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3. YCJIOBUA PEAJIN3AIIAN YYEBHON JUCIHUTILINHBI
3.1. TpeGoBaHus K MAaTEPHAJIBLHO-TEXHUYECKOMY 00€eCIIe4eHH IO

OcBOcHHE MPOrpaMMbl YYEOHOH TUCHUIUIAHBI « XUMU D TPEANONaracT HaJluuue
B NpoheCcCHOHATBLHOM 00pa30BaTEIbHON OpraHu3alyu, peam3yrolnieid o0pazoBaresib-
HYIO porpamMmy cpeaHero oouiero oopazosanus B npeaenax ocsoeHus [1I1ICC3 Ha Oaze
OCHOBHOTr0 00wuiero odpa3oBaHusi, KaOMHeTa XUMUK C Jjaboparopueii ' 1abOpaHTCKOM
KOMHATOM, B KOTOPOM MMEETCS BO3MOXKHOCTh 00€CNEeYnTh CBOOOAHBIH qocTyn B MH-
TEPHET BO BpeMsl y4eOHOr0 3aHSATUSl U B MEPUOJA BHEYUYCOHOM AEATENBLHOCTH 00yYaro-
HIUXCAL.

ITomemenne kaOuHeTa VIOBJIETBOPSET TpeOOBaHUSAM CanurapHo-
ANUACMHOJIOTHYECKHX mTpaBuil 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHA-
LICHO THUIOBBIM 00OPYIOBAHUEM, YKA3aHHBIM B HACTOSIINX TPEOOBAHUSX, B TOM YMCIIE
CHECLMATTU3UPOBAHHON YUeOHONH MEOENBIO U CPeICTBaMU O0YUYEHHSI, TOCTATOYHBIMU ISt
BBITIOJTHEHHS TPEOOBAHUI K YPOBHIO MOATOTOBKH O0YYarOIINXCS.

B kaOuHere MynpTUMeIniHOE 000PYI0BAHUE, TOCPEACTBOM KOTOPOTO YYACTHH-
KA 00pa30oBaTesIbHOrO MPOLECCa MOTYT TPOCMATPUBATh BU3YAJTbHYO MH(POPMALUIO 1O
XUMHH, CO3AABaTh MPE3CHTALMH, BUICOMATCPUAIIBI U T. 1.

B coctaB yueOHO-METOIMYECKOTO U MATEPHAIIBHO-TEXHUYECKOTO OCHAIICHHS Ka-
OuHeTa
XUMHH BXOJAT:

* MHOTO(DYHKIIMOHAJIbHBIA KOMITJIEKC MPEMOAABATENS;

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

JEMOHCTPALIMOHHOTO W YYEHUYECKOTO SKCIIEPUMEHTA,

* ICYATHBIE ¥ SKPAHHO-3BYKOBBIC CPEICTBA O0YUYEHUS,

* CPEACTBA HOBBIX MH(POPMAILMOHHBIX TEXHOIOTHIA,

* PCaKTUBHI,

* IEPEYHU OCHOBHOM M JOTIOJIHUTENBHON YUEOHOH JINTEPaTyPhl;

* BCIIOMOTaTeJIbHOE 000PYIOBAHUE U UHCTPYKLIUH,

* OMONMMOTEUHBIN POHI.

B OnGnuoTeunbiii GoHa BXOAAT YUYCOHUKHA U yUEOHO-METOAMYECKUE KOMIUICKTHI

(YMK),



PEKOMEHOBAHHBIC WK JOMYIICHHBIE JJI UCIOIb30BaHUs B MPO(ECCHOHATBHBIX 00pa-
30BaTEJIbHBIX OPraHU3alUAX, PEATU3YIOMUX 00pa30BaTEIbHYI0 TPOrPaMMy CPEAHETO
obmero oopazoanus B npeaenax oceoeHus [MTICC3 Ha 6aze ocHoBHOrO 001Er0 00pa-
30BaHMUSL.

bubnuoreunslii GoHJ MOXKET OBITH JOMOJIHEH XUMUYECKOH HSHIUKIONEIUEH,
CIPaBOYHUKAMM, KHUTAMU JJIsS YTCHHUS TT0 XUMUH.

B nporiecce ocBoeHUs TporpaMMbl y4eOHOM TUCITUTUIMHBI « XUMUS) CTYICHTHI
UMEIOT BO3MOKHOCTD JIOCTYIIA K JICKTPOHHBIM YUEOHBIM MaTepHajiaM 1Mo XUMHUH, UMe-
IOITUMCS B CBOOOJIHOM J0CTyNE B ceTH MHTEpHET (3MEKTPOHHBIM KHHUTaM, MPaKTHUKY-

MaM, TECTaM | JIp. ).
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3.2. lHhopmaumoHHOe obecrneveHne 06yUeHus

MepeyeHb peKOMeHAYyeMbIX YYeOHbIX U3faHuii, IHTepHeT - pecypcoB, AONONHUTE/IbHOM
nnTepaTypbl

OCHOBHbIE UICTOUYHUKMU:

1 Ta6bpuensan O.C., OctpoymoB W.I'. Xumusa, Yrny6neHHblin ypoBeHb, 10 knacc -M: Apoda.,2018.
Pexxum goctyna:Hb.kb8u(CB-anck) https://drive.google.com

2. Ta6puensan O.C., NlbicoBa I'.I" Xumua, Yrny6neHHblin ypoBeHb, 11 knacc -M: Apodga.,2018.
Pexxum goctyna:lib.kbsu(CD-guck) https://drive.google.com

JononHuTensbHble UCTOYHUKK:

1. Tabpuensan O.C., OctpoymoB W.I'. Xumus gns npogeccuii n cneunanbHOCTeNn eCTeCTBEHHO-
Hay4yHOro npoguna: y4yebHnK ans CTyAeHTOB NpodecCnOHanbHbIX 06pa3oBaTebHbIX OpraHu3aunii,
ocBauBaroLimMx npogeccun n cneunansHoctn Cro. - M., 2017

2. TabpuensaH O.C., Jibicoa I'.I'. Xumua. TecTbl, 3a4a4m 1 ynpakHeHus: yyebHoe nocobue ana
CTYAEeHTOB NpogecCcroHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3aLunii, ocBamBaroLWnX NPopeccmm u cneyu-
anbHocTtu CI1O. - M., 2017

3. TabpuensaH O.C. n gp. Xumus. MpakTUKyM: yyeb. nocobue ans CTyAeHTOB NPoghecCnoHabHbIX
ob6pas3oBaTenbHbIX OpraHM3auunii, oceamBatoLmMx npogeccun n cneymansHoct Cro. -M., 2017

4. TabpuensH O.C., OctpoymoB WN.I'. Xumus: y4ebGHUK AN CTYLEHTOB NpodeccMoHanbHbiX 06pa3o-
BaTe/IbHbIX OpraHu3aunii, ocsamsaroLWwmx npogeccumn n cneymansHoct CMO. - M., 2017

5. Ta6puenaH O.C.n gp. Xumua: nocobue ans nogrotoBkn K EF3: yuebHoe nocobue Ans CTyLeHTOB
npoeccnoHanbHbiX 06pa3oBaTeNbHbIX OpraHu3aLmnii, ocBamBaloLLMX Npogeccnn n cneymanbHOCTM
Cno. - M., 2017

6. EpoxuH HO.M., KoBanesa V.b. Xumus gns npodeccuii n cneymanbHOCTeld TEXHUYECKOro U ecTe-
CTBEHHO-Hay4HOro npogunei: y4ebHUK Ang CTYAeHTOB NPogecCMOoHaNbHbIX 06pa3oBaTenbHbIX opra-
HM3aumMii, ocBamBaloLmMxX npogeccnn n cneynansHocTn Cro.- M., 2017

7. EpoxuH KO. M. Xumusa: 3agaumn n ynpaxHeHus: yyeb. nocobue gns cTyf. yUpexaeHuii cpea,.
npod. obpasosaHna. — M., 2014.

8. EpoxuH KO. M. C60pHMK TeCTOBbIX 3afaHnin No XuMun: y4eb. nocobue AN CTYA. YUpexaeHui
cpea. npod. obpasosaHus. — M., 2014.

9. EpoxuH KO. M., KoBanesa . b. XumMmus gna npogeccuii n cneynanbHOCTeR TEXHNUYECKOTo
npogunns. INEKTPOHHbIN y4eOHO-MeToAUYECKNIA Komnneke. — M., 2014.

10. Cnagkos C. A., OctpoymoB W. ., Fabpuensan O. C., JlykbsiHoBa H. H. Xumua gns npodeccuii un
cneuunanbHOCTEN TEXHUYECKOT0 Npoguns. JNeKTPOHHOe NPUIOXKeHWe (3N1eKTPOHHOE yyebHoe 13-
faHune) ons CTyf. yupexaeHuii cped. npod. obpasosaHms. — M., 2014.

VIHTepHeT- pecypchl:

1 https://urait.ru/bcode/471732

https://urait.ru/bcode/469316

www. chem. msu. su (971eKTpOHHas 61bBIMoTEKA N0 XUMUK).

www. enauki. ru (MHTepHeT-u3gaHne Ans yuntenein «ECTeCTBEHHbIE HAYKn»).

www. lseptember. ru (MeToAn4Yeckas raseta «flepBoe CeHTAOPA»).

www. hvsh. ru OkypHan «XumMus B WKone»). www. hij. ru OkypHan «XnmMusa m XXnsHb»).

oM
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https://drive.google.com/
https://drive.google.com/
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz%2FbTrgQTMW3cKh0DMJeaNU%3D&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q%2Fuz8A%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Furait.ru%252Fbcode%252F471732%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Dec91b91308b384b9&uidl=16349892911741671578&from=zholaevafatimat%40mail.ru&to=&email=zholaevafatimat%40mail.ru
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz%2FbTrgQTMW3cKh0DMJeaNU%3D&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q%2Fuz8A%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Furait.ru%252Fbcode%252F469316%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Df4c8701d343031b7&uidl=16349892791668695779&from=zholaevafatimat%40mail.ru&to=&email=zholaevafatimat%40mail.ru

4. KOHTPOJIb Y OLIEHKA PE3YJIBTATOB OCBOEHUSA YUEBHOI

JIMCIHUATITAHBI
Pe3yabTaTsl 00yueHus @opMbI U METOABI KOHTPOJISI H OLIEHKH
(ocBOEHHSI YMEHHSI, YCBOEHHS 3HAHHSA) Pe3yJbTATOB 00Y4eHHUSA

OcBoenne coneprkanust yueOHOH TUCIUTIIITHHBI
((XI/IMI/Iﬂ», obecrnieynBaeT AOCTUXKCHUEC CTYACHTAMU
CJIEYIOLINX PE3YJIbTaTOB:

* IUYHOCTHBIX YCTHBIH OMpoc B GopMe KOJUIOKBHYMA,
— 4yBCTBO TOPAOCTH M YBAKEHHS K UCTOPHH U 10- | MHUCbMEHHBIH Onpoc B (OpMe KOHTPOIIb-
CTHKEHUSIM OTE€4ECTBEHHON XUMHUYECKOU HAyKH, HOM paboThl, HTHAUBUY AJIbHBIE 3a/1aHUS,
XUMHYECKH IPaMOTHOE MOBEAeHHE B Mpodeccro- TECTOBBIE 3a7JaHUs, NOKJIAaAbl, YCTHBIE U

HAJIbHOU JI€ATENBHOCTH B B OBITY IIPU OOpAIIEHUH C | MUCbMEHHBIE COOOLIEHMS
XUMHYECKIMH BEIIECTBAMH, MaTepHaAIaMH MPOLeC-
camu;

— TOTOBHOCTD K IPOZIOJKEHUIO 00pa3OBaHUs | MO-
BBIIIEHUS KBATU(pUKANU B n30paHHON nipodeccu-
OHAJIbHOH JEeSTeNTbHOCTH U OOBbEKTHBHOE OCO3HAHHE
POJM XUMUYECKHX KOMITETEHLIUH B 5TOM;

— YMEHHE UCIOJIB30BATh JOCTHIKEHHSI COBPEMEH-
HON XUMHMYECKOU HayKH U XUMHYECKHUX TEXHOJIO-
Ui JIS1 TIOBBILIEHUsI COOCTBEHHOTO UHTEIJIEKTY-
AJIbHOTO Pa3BUTHS BEIOPAHHOM NMPOQECCHOHATBHON

NEeATENIbHOCTH,
* METANpPEIMETHBIX: YCTHBIN OMpoc B (hOpMe KOJUIOKBHYMA,
— WCTOJIb30BAHUE PA3IMYHBIX BUIOB MTO3HABATENb- | MUCBMEHHBIN OMPOC B (hOpMe KOHTPOIb-

HOH JesITeJIbHOCTH M OCHOBHBIX MHTEJIJIEKTYAbHBIX | HOW pabOThl, MHAUBHAYAIbHBIE 3aJaHHs
ornepanuii (MOCTAHOBKY 337a4H, (POPMYJIUPOBAHUST | TECTOBbIC 3aAaHUsI, TOKJIAbI, YCTHBIE U
TUIOTE3, aHAM3a U CUHTE3a, CpaBHEHHs1, 000011e- | MUCbMEHHbIe COOOIIEHHS

HHSI, CHCTeMAaTH3aL|H, BbISIBICHHS TPUYUHHO-
CJIEICTBEHHbBIX CBSI3€il, MOMCKA aHAJIOrOB, HopMy-
JIMPOBAHMS BBIBOJIOB) [JIsl PELIEHHS TOCTABICHHOM
3a71a4M, MPUMEHEHHe OCHOBHBIX METOIOB MO3HAHHMS
(HaOroIeHNs,, HAYIHOTO SKCIIEPUMEHTA) ISl H3Y-
YEHUS PA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
MPOLIECCOB, ¢ KOTOPbIMU BO3HUKAET HEOOXOAU-
MOCTb CTaJIKUBATHCS B IPOPECCHOHATBHOMN chepe;
— HCIOJIb30BAHHE PA3IMYHBIX HCTOYHUKOB IS T10-
Jy4eHHs XUMHUYECKOH MH(POPMALIHK, YMEHUE OLie-
HHUTb €€ TOCTOBEPHOCTD [JIsl JOCTHKEHHS XOPOLINX
pe3ysbTaToB B npodeccuoHanbHOl chepe;

2
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* IPEIMETHBIX:
— cpOpMHPOBAHHOCTD NPECTABICHUH O MeCTe XH-
MHHU B COBPEMEHHOI HAy4YHOH KapTUHE MUpA, MO-
HUMaHHe POJI XUMHHU B (POPMHUPOBAHUHN KPyTro3opa
U (PyHKIIMOHATBHON rPaMOTHOCTH YEJIOBEKA IS
peLIeHNs IPaKTUYECKUX 3a7aY,

— BJIaJIEHHE OCHOBOIOJATAK0IUMH XUMUYECKUMHU
MOHATUSIMU, TEOPUAMHU, 3aKOHAMH U 3aKOHOMEPHO-
CTSIMHU, YBEPEHHOE MOJb30BAHUE XUMUUYECKON Tep-
MHWHOJIOTHEN U CUMBOJIHUKOIA,

— 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-
COOHOCTH MPUMEHSATh METOIbI TO3HAHUS TIPH pe-
LICHUH MPAKTUYECKUX 3a0a4;

— c)OPMHPOBAHHOCTb YMEHHSI IaBaTh KOJHYE-
CTBEHHBIE OLICHKU U MIPOU3BOAUTH PACUETHI 10 XU-
MHUYECKUM (pOopMysiaM U ypaBHEHHSIM;

— BJIAJICHHE NPABUJIAMU TEXHUKH O0€30MaCHOCTH
IIPU UCMOJIb30BAHUN XUMHUYECKUX BEILECTB,

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

YCTHBIH OMPoC B opMe KOJUTOKBUYMA,
MHUChMEHHBIN OMPOC B popMe KOHTPOJIb-
HOU pabOThl, HHIUBHIYaTbHbIE 3a1aHUS,
TECTOBBIE 3aaHUs, TOKJIA/bl, YCTHBIE U
MMUCBMEHHBIE COOOIIEHHS.
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