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Pabouas nmporpamMmma qUCITUTIITUHBI «XuMmusy pa3padoTaHa:

- B coorBeTcTBUH ¢ DemepabHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICIIETO
oOpasoBaHus — OakaaBpuar 1o HampapiieHHuto moarotoBku 19.03.04. — «TexHomorHUs IPOAYKITUU
U oOpraHu3anus OOIIECTBEHHOTO TNHTaHUS», YTBepKIAeHHbIM mnpukazom MWHOBPHAYKU
POCCHMU ot 17.08.2020 Ne 1047

- B COOTBETCTBUU C y4eOHBIM IUIaHOM HarpasiieHus moarotoku 19.03.04 TexHonorus npoayk-
UMW U OpraHu3aius OOLIECTBEHHOIO0 MUTAHMs, HANpPaBIEHHOCTh ['acTpOHOMHMUYECKUN MEHEeIXk-
MEHT.

Pazpaboran: 3ambinuisieBa Beponuka BiagumupoBHa, 1oueHT kKadeapbl XUMUH, K.T.H.
Peuensentsr: MnbuHckas Maiis BukropoBHa, cTapiivii mpernoaaBareb Kaheapbl XUMUN

[NPOI'PAMMA YTBEPXJIEHA:

Ha 3acemannm kadeapsl qu3aiiHa, TEXHOJIOTHH, MATEPHATIOBEICHUS U AKCIIEPTHU3BI IOTPEOUTEIh-
CKHX TOBapoOB

[Iporokon 3aceqanus kadeapsl Ne 5 ot 27.12.2024 r.

3aB. kad. Mu3aifHa, TEXHOJIIOTUH, MATCPUATIOBEICHHS M SKCIIEPTH3BI MOTPEOUTEIHLCKUX TOBAPOB
Hsanosa O.B., x.T.H., TOIIEHT



1. e u 3agaun 0CBOEHMS AN CIMILJIMHBI

ean AMcHUNJIMHBI:

VYrinyOneHue HMMEOMMXCS IPEACTABICHUM U IOJyYeHUE HOBBIX 3HAHUW U YMEHUH B
o0jacT XUMHUHM, TMO3BOJSIONMIEH OyayluM CHeUUalucTaM OPHEHTUPOBATBCA B HAy4YHO-
TEXHUUYECKON uHpopmammu; (HOpMHUpPOBAHHE 3HAHUN TEOPETHUYECKUX OCHOB XUMHUH M CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB COCAMHEHUIM U MaTepHUaJoB Ha UX OCHOBE, JOCTATOYHBIX JUIsl pabOTHI 10
PO UITIO TOJITOTOBKH.

3agaum AMCHMILINHBI:
— OCBOEHHE 3HAHUH O XHMHYECKOM COCTABJISIONICH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA,
BOXHEHIINX XUMUYECKUX NIOHATHUSX, 3aKOHAX U TEOPUSX;
— OBJIQJICHUE YMEHHUSMU TPUMEHSATHh TOJyYCHHBIE 3HAHUSA IS OOBSCHEHUS Pa3HOOOpPa3HBIX
XUMHUYECKHNX SBJIICHUU U CBOMCTB BEIICCTB;
— TpUOOpPETEHUE HABBIKOB IMOCTAHOBKH W TPOBEICHHUS J1a0OPATOPHBIX HCCIICIOBAHUM, YMECHHS
ONMCHIBATH PE3YJIbTAThI OMBITOB U JIEJIATh BHIBOJBI;
— YyYMEHHE TMPUMEHSITh TEOpPETHUECKHe 3HAHUS B NPOPECCHOHANBHOM U MPAKTHUYECKOM
JIESITEILHOCTH CIICIIHAINCTA.

2. Hepe'{eﬂb l'l.]IaHI/[pyeMbIX pe3y.]'ll>TaTOB 06yqe}ma mo JIMCUUIIJIMHE
B pesynbTaTe OCBOCHUS AUCIUIUIMHBI 00YYaIOIIUICS TOJIKCH:

Oceoumv Komnemenyuu:

OIIK-2 — Croco0eH mpuMeHSITh OCHOBHBIE 3aKOHBI I METOJBI MCCIIEAOBAaHUIN €CTECTBEHHBIX HAYK
IUIs1 pelIeHus 3a1a4 Npo(ecCHOHATIBHOM AesITeNbHOCTH.

N 1-OIIK-2 — 3HaeT U BiIaJeeT OCHOBHBIMHU 3aKOHAMH, METOAAMHU U CPEACTBAMH HCCIEIOBAaHUN
€CTECTBEHHBIX HAYK U NPHUKIATHBIX 3a/a4.

N 2-OIIK-2 — CriocobeH mpuUMEHSITh OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HAYK JJIS PEIICHHS 3a/1a4
npodecCHOHANBHON AATENFHOCTH B 00JIACTH TIPOJIOBOJILCTBEHHBIX TOBAPOB.

3namo:
— HOMeHKJ'IaTypy OCHOBHBIX KJIaCCOB HGOpFaHI/I‘-ISCKI/IX 158 OpFaHI/I‘IeCKI/IX COGHHHGHHﬁ;
— TEOPETUYECKHUE OCHOBBI OPraHMYECKOW U HEOPraHUYECKON XUMUH;
- KHaCCHq)HKaHI/IIO 158 CBOﬁCTBa XUMHUYCCKUX JJIEMECHTOB, BEIIIECTB U COGI[HHCHHfl;
— MpaBWJIa TEXHUKH 0€30MacHOCTH padOThl B XUMUYECKOH Taboparopuu

Ymemes:

— rpaMOTHO COCTaBJISITh OTUETHI 0 TAOOPATOPHBIM paboTam,

— SICHO M apryMEHTHPOBAHHO U3JIaraTh CBOM MBICTH MPH 3alIUTe Ta00paTOPHBIX paboOT 1
Mpe3eHTAaIi JOKIIAJI0B;

- HpOBO]:[I/ITB HECJIOXKHBIC 3KCH€pI/IMeHTI>I B 06J'IaCTI/I XUMHUHU B COOTBECTCTBUHU C
METOAMYECKIUMH YKa3aHUSIMHU U TIPABUIIAMU TEXHUKU O€30MMaCHOCTH;

- pemaTL paC'-IeTHI)Ie 3a1a4u 110 H3yquHBIM TeMaM

Bnaoems:

— XMMHUYECKUMU TEPMHUHAMU;

— HaBBIKAMH TIOJITOTOBKU HAYYHBIX JOKJIAJ0B B COOTBETCTBUU C TPEOOBAHMIMU;

— CHOCOOHOCTBIO aHATM3UPOBATh IMOJYUYEHHBIC PE3YNbTaThl, JAelaTh apryMEHTUPOBAHHBIE
BBIBOJIBI M TIPUMEHATH METOJbI MaTeMaTHYE€CKOTO aHaIHM3a JJIs TMPOTHO3UPOBAHUS BO3MOXKHOCTH
MPOTEKaHUsI XMMUYECKUX MTPOLIECCOB



3. MecTo aucunmiauHbl B cTpykrype OIl BO

Hucnunmuaa otHocuTes K O10ky B1.0. yuyeOHOro miaHa u siBIsieTcs 0O0SI3aTCIbHON TIPH
OCBOCHHUU 00pa30BaTeNIbHON mporpammbl. M3ydaercs B 1 u 2 cemMecTpax OYHO-3a0YHOU (OPMBI
oOyueHusl.

Jis  ocBOEHMSI UCHMIUIMHBI, OOy4arolmuecss JJOJDKHBI 3HAaTh 0a30Bble XHMHUYECKHUE
MOHSATHSI, COOTBETCTBYIOIINE CpeAHEMY (TIOTHOMY) o01ieMy 00pa30BaHHIO; UMETh MPEICTABICHHE:
0 MpenMeTe, 3a7adax U METOaxX XUMHUHU, €€ MECTE B CUCTEME €CTECTBEHHOHAYYHBIX AMCLMILINH,
e 3HAUCHWU B MPOMBIIUICHHOCTU. JIUCHUIUIMHA HMEET JIOTMYECKHE CTPYKTYPHbBIE CBSI3H C
JUCLUILIMHAMU 3TOTO K€ IMKJIA — MAaTEMaTHUKOM, HCTOPUEH, KOTOPhIE UNTAIOTCS NIApaJUIEIbHO.

W3ydyenue  OUCHUIUIMHBI ~ SIBISIETCS  OCHOBOW i OCBOGHHUS  IOCIEIYIOIIUX
JTUCIUIUTAH/TIPAKTHK: Be30macHOCTh MUIIEBON MPOIYKIIMH B OOIIECTBEHHOM MUTAHUN, MeTONbI U
cpencTtBa ucciefnoBaHus; PU3MKO-XMMHUYECKHE MeToAbl uccienoBaHus; Cuctema ymnpaBieHUs
KauecTBOM M Oe3omacHOCTbIO muineBoi mponykuuu Ha npuHuunax XACCII; CopemeHHBIE
TEXHOJIOTHH XPAaHEHUs MUIIEBbIX MPOAYKTOB; TeXHOJIOTUS MPOMYKIIMH OOIIECTBEHHOTO MUTAHUS,
be3onacHOCTh KU3HENEATEIbHOCTH.

Juctunnuuel 1 uHble koMnoHeHTs! Oll, hopMupyroime yka3aHHbIE BBILIE KOMICTCHIIUN:

OIIK-2: (cnocobeH NpuMEHSATh OCHOBHbBIE 3aKOHBI U METOJIbl UCCIIEI0BAaHUI €CTECTBEHHBIX
HayK JUid pelIeHus 3anad npodeccHoHaIbHOUW AESITeNbHOCTH) (HOPMUPYETCS MHpPU OCBOCHHH
mucuurinH: Marematnka, OU3UKO-XUMUYECKHE METOIbI MCCIEeNOBaHUsA, MeTonbl U CpeicTBa
uccienoBaHus, be3omacHOCTb  NUINEBOM  MPOAYKIMH B OOIIECTBEHHOM  IUTaHUH,
O3HakoMmuTeNbHAs NpaKkTHKa, TexHonornyeckas mnpaktuka, [loaroroBka k mporenype 3aiuThl U
3aIUTa BBITYCKHOM KBaTU(PUKAIIMOHHOW pabOTHI.

4. O0beM QM CUMILTHHBI (MOTYJIA)
4.1. O0beM TUCHMILIMHBI B 324€THBIX €IMHULAX C YKA3aHUEM aKaJeMHUYeCKNX
(acTpOHOMHMYECKHX) YACOB M BH/AbI Y4eO0HOI padoThI

Bunel yue6HoI paboTh OuHo-3204yHas
OO11ast TPYI0EMKOCTh B 3aU€THBIX €IMHUIIAX 5
OO6m1ast TpyI0EMKOCTh B Yacax 180
AynuTOpHBIE 3aHATHUS B Yacax, B TOM YHUCIIE:

Jlexuuu 32
[IpakTnueckue 3aHATHS -
JIaGoparopHble 3aHITHS 64
[IpakTHueckas moAroToOBKa -
CamocrosTenbHas paboTa B yacax 45,6
®dopma MpoMeKYTOUHON aTTeCTalluU Ok3ameH / 3auet

4.2. O0beM KOHTAKTHOI padoThl Ha 1 o0yuyaromerocs

Bujpl yaeOHBIX 3aHITUI O4Ho-3a04Has
Jlexun 32
[IpakTnueckue 3aHATHS -
JlaGoparopHble 3aHATHH 64
Koncynerannn 2
3ayeT/3a4eThI 0,15

OK3aMeH/3K3aMeHbI 0,25
KypcoBsie paboTsl -

KypcoBble poeKThI -

[IpakTHueckas NoAroToBKa -

Bcero 98.4




5.1. TemaTn4yeckni IJIAH Y4eOHOH AU CHUNIMHBI

5. Copep:xanue THCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aejiam),
€ YKa3aHHeM KOJMYeCTBA YaCOB U BHI0B 3aHATHH

Haszpanue pazaena, TemMbl

Bcero
3.e/4ac

AyIUTOpHBIE 3aHATHS

Jlek.

IIpakr.

JIao.

CamocrosTepHas
pabora

2

3

4

5

6

7

XuMus — HayKa o
BelecTBAX M UX
NpeBpaleHnsx

0,28/10

1.1

OCHOBHBIE TTOHATHSA
XUMWH U 3aKOHEL.
OKBUBAJIEHT BEIIECTBA.

1.2

Krnaccel Heopranuueckux
COETMHEHUH.

DJIeKTPOHHOE CTPOEHUE
aTroma.
3aKkoHOMeEpHOCTH
H3MEHEHHsl CBOICTB
3J1€eMEHTOB U UX
COCIMHECHHU I

0,22/8

2.1

CrpoeHue aroma.
KBanTtoBoMexanndeckas
MOJIEJIb aTOMa.
KBanToBEIE UHCIa.
OcCHOBHBIC
XapaKTePUCTUKU
XUMHUYCCKHUX BJICMCHTOB.

2.2

[lepuoguueckuii 3aK0H U
[lepuonuueckas cucrtema
H.N. Menneneena.
Peaknmonnas
CIOCOOHOCTH BEIIECTB.
N3meHeHnune cBOICTB
JJIEMEHTOB 10 TIePUOIaM
U TpyNIaM.

XumMuueckas CBA3b.
KommiekcHbIe
coeqMHeHus

0,28/10

3.1

OCHOBHEBIE BUBI U
XapaKTEPUCTUKHU
XUMHUYECKOU CBSI3H.
MexaHu3MBI
o0Opa3oBaHUA
XUMHUYECKOU CBS3H.

3.2

KommiexkcHrpie
coenuHeHHs. OCHOBHEIC
MTOJIOKEHUS Y IOHATUS
KOOPJIMHAITMOHHOM
teopuu A. Bepnepa.

XuMH4YecKHe CHCTEMBI

0,33/12

4.1

PacTBOpBI 21EKTPONIUTOB
U ux cBoiictBa. MoHHEIE
MPOLECCHL.




4.2

PacTtBophI
HEDICKTPOJIUTOB U MX
CBOMCTBA.

Oouue
3aKOHOMEPHOCTH
XUMHYECCKHUX
MPOIECCOB

0,31/11

5.1

Xumuueckas
TepMOAMHAMHUKA

52

XHUMHU€ECKast KHHETHKA

DJIeKTPOXUMHYECKHe
CHCTEeMBI

0,52/18,75

6.1

OKHUCINTEIIHHO-
BOCCTAaHOBUTEJILHBIE
peakiuu

6.2

I'anpBannueckuit
SJIEMEHT

6.3

Koppo3sus meTannos

6.4

DIEeKTPOIU3 PAaCTBOPOB U
pacIIaBoB MEKTPOIUTOB

1,75

Htoro

1,94/69,75

16

32

21,75

IoaroroBka K 3K3aMeHy

1/36

36

HNKP

0,06/2,25

Hroro 3a cemectp:

3/108

Pazgen 7. Yriaesogopo-
Abl anudaTuyeckoro
psiaa

0,5/18

7.1

Beenenue. Ilpeamer op-
raHU4ECKOU XAMUH.
Knaccudukamms opranu-
YEeCKMX COEOUHCHUN MU
OpraHUYECKUX PpEaKIMi.
AJKaHBblL.

7.2

AJIKeHBbI. AJIKHUHEIL.

Pasznen 8. Kucaopoaco-
Aep:kamme aandaruye-
CKHeE COeTHHEeHNs

0,67/24

12

8.1

CnupTsl.

N

8.2

Anbaeruasl ¥ KETOHBI.

8.3

Kap6oHOBBIE  KHCIOTHI:
OJTHOOCHOBHEIE, JIByXOC-
HOBHbBIC, HETpeeNbHbIC,
OKCHUKHCIIOTHI.

Paznen 9. VYriaeBoanl
(caxapa)

0,46/16,65

4,65

9.1

OnTuueckass aKTUBHOCTD,
ONTHUYECKAsT  H30MEpUS.
Knaccudukanus yrieso-
IIoB. MoHOcaxapuabl

1,65

9.2

Hucaxapunel. Ilonucaxa-
PUABL




1 2 3 4 5 6 7

Pasznen 10. Apomatuye-

10 CKI/II(: COCI[I/IHelI-)II/Iﬂ 0,25/9 2 4 3

10.1 |beH301 1 €ro TOMOJIOTH. 2 4 3
IlonroroBka K 3a4eTy 0,116/4,2 4,2
Hroro 1,88/67,65 16 32 19,65
HKP 0,004/0,15
Hroro 3a cemecTp: 2/72
HUTOI'O: 45,6 +

5/180 32 64 36(moaroToBKa K
K3aMeHY)

5.2. Conep:kanue:

1. XuMHs — HAyKa 0 BellleCTBaX U UX NpeBpalleHusIX

1.1.  Ilpenmer u 3amaun xuMuu. OCHOBHBIE MIOHATUS XUMHUU: aTOM, MOJIEKYJIA, DJIEMEHT,
BELIECTBO, AJUIOTPONHMS, MOJSPHAs Macca BEIIECTBA, BAJIEHTHOCTb. OCHOBHBIE 3aKOHBI XUMHHU:
3aKOH COXPaHEHMsI MAcChl BELLECTB; 3aKOH ITOCTOSIHCTBA COCTaBa; 3aKOH KPATHBIX OTHOILLIEHUM;
3aKOH OOBEMHBIX OTHOUICHMH; 3aKOH ABOrajapo; oOBEIWHEHHBIH Ta30BBIA 3aKOH; ypaBHEHHUE
Knaitnepona-Menneneena.

1.2. OcHoOBHbIE KJIacchl HeopraHudeckux coequHeHuil. Homenknarypa. I'enernueckas
CBSI3b MEXJAY KJacCaMU HEOpraHudeckux coeauHeHui. [loHsrue o0 skBuBasieHTE. MospHbIE
Macchl SKBUBAJIEHTOB MPOCTHIX U CIOXHBIX BEIIECTB. 3aKOH HKBUBAJICHTOB.

2. DJIEKTPOHHOE CTpOeHHe aromMa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOICTB
3JIEMEHTOB U UX COC/IHHCHUH

2.1. OcHoBHble cBeneHHUs O cTpoeHMH aromoB. CocTaB aTOMHBIX snep. W3oromsl.
CoBpeMEHHOE MOHATHE O XHMHUYECKOM 3ileMeHTe. KBaHTOBO-mMeXxaHMdecKkas MOJEIb aToMa,
KBaHTOBbIE unciaa. AtomHble opoutanu. [lpunnun [aynu; npasuiio I'ynaa. [lopsinok 3anonHeHus
JJIEKTPOHHBIX YPOBHEM.

2.2. llepuomnueckuit 3akoH U Ilepuonmueckas cucrema JI.MI. Mennaeneesa.
PeakiimonHas cmocoOHOCTH BelecTB. M3MeHeHHne CBOMCTB 3JIEMEHTOB MO MEPUOJIaM M TpYIIaM.
KucnoTHO-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE CBONCTBA BEIIECTB.

3. Xumuueckas cBa3b. KoMIiekcHble coeTUHEHUS

3.1.  OOumme mpencTaBiIeHUs] O XUMUYECKOW CBSI3U. XUMHUYECKasi CBsI3b M BAJICHTHOCTH
snemMeHTOB. OCHOBHBIE BHJABI W XapaKTEPUCTHKUA XUMHUYECKOW CBs3u. KoBajeHTHas CBS3b.
DHeprus, JAJIMHA W HaIpaBiIC€HHOCTb CBs3U. [IONSpHOCTH CBSI3M M CTENEHb OKHUCIEeHHs. MoHHas
cBa3b. Mertamnueckas cBsa3b. CrTpoeHue mnpocredmmx  MoJjekyld. OCHOBHBIE — BUbI
B3aUMOJICUCTBUS MOJIeKyJ. Bonmoponnas cBsa3b. JOHOpPHO-akLENTOPHOE B3aMMOJACHCTBHUE
MoJeKyJl. Kpucramiuecknue pemerky.

3.2. OCHOBHbBIE TOJOXKEHUS KOOPAMHAIIMOHHOW TEOpHH. XHUMHUYECKas CBS3b B
KOMIIJICKCHBIX COCIUHCHHIX (TOHOpPHO-aKIeNTOPHAs CBSI3b). Kowmmiekcn,
KOMIUIEKCOOOpa30BaTeNH, JIUTAHABI, 3aps] ¥ KOOPAUHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTers.
Tunbl KOMIUIEKCHBIX coeqrHeHud. HomeHknaTypa KOMIUIEKCHBIX coeauHeHuid. Jlucconmarms
KOMILIEKCHBIX coeIMHeHHH. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA (KOMILIEKCA).

4. XNMHYeCKHe CUCTEMbI

4.1. Cunpapie u crnabeie  dnekTponuThl. CteneHs aucconmanuu. KoHcTaHTa
JUCCOIUAIIMN CIA0BIX AIEKTPOIUTOB. DICKTPOIUTHYECKAS JAUCCOIMAIMS KUCIIOT, OCHOBaHUN U
conmeii. Peaknuu uoHHOTO OOMEHa. DJEKTpoNMTHUECKas auccomuarusi Bojawl. [loHsaTtue o006
uHaukatopax. ['maponus coneil. Bomopoansiii mokasarens cpeasl pH. CrocoObl BbIpaeHHs

7




KOHLEHTpaUuii pacTtBOpoB. MaccoBasg pond. MonbHasg poaa. MoisipHas KOHUEHTpaUHs.
MognsipHasi KOHIEHTpALMs SKBUBAJIEHTa. MoJisibHas KOHIEHTpauus. Tutp.

4.2. ODu3MKO-XMMHUYECKHE CBOWCTBA pa30aBICHHBIX PACTBOPOB HEIJICKTPOIUTOB.
OcMmoc. Ocmortuueckoe paaBieHue. JlaBieHue HachlleHHOro mnapa. 3akoH Payns. CrnencrBue
3akoHa Payns. D0ymrockonuyeckast 1 KpHOCKONMYECKast KOHCTAHTHI.

5. O01mme 3aKOHOMEPHOCTH XUMUYECKHUX MPOLECCOB

5.1.  Dmueprernyeckne d3((eKTbl XUMHUYECKHX peakuui. BHyTpeHHss dHeprus,
SHTAJIBIUS, SHTpONHUs U dHeprus [ mb0ca. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca. Bnusiaue
SHTABIIUHHOTO M SHTPONMUIHOTO ()aKTOPOB HA HAMPABJICHHE MTPOIIecca.

5.2. TomoreHHble U TeTEpOreHHbIE CHUCTEMBL. CKOPOCTh TOMOTE€HHBIX XUMHUYECKHUX
peakuuii. 3aBUCUMOCTh CKOPOCTH TOMOTIEHHBIX pEaKIUi OT KOHILEHTPAIMU pPearupyromux
BEILIECTB. 3aKOH JEHCTBUSI MacC; KOHCTAHTa CKOPOCTHM XMMHUYECKON peakuuu. 3aBUCUMOCThb
CKOpPOCTH TOMOTEHHBIX pEakIUil OT Temmeparypsl; npaBuio Baur-I'opda. DHeprus akTuBanuu.
CkopocTh rereporeHHbix peakiuid. Kartamuzatopel. ['OMOTreHHBI M TETEPOTCHHBIM KaTalu3.
Karanutnaeckue cucrembl. OOpaTuMble XUMHYECKHE pPEaKIHH. YCJIOBHS XHMHUYECKOTO
paBHoBecusi. KoncTanTa paBHOBecus U €€ CBSI3b C TepMOJMHAMUYECKUMH QyHKUIUAMU. [IpuHiun
Jle-IITaTense. XMMHU4YECKOE pABHOBECUE B T€TEPOTCHHBIX CUCTEMAX.

6. JIEKTPOXMMHUYECKHE CHCTEMBI

6.1.  OKuCIUTETHHO-BOCCTAHOBUTENbHBIE Tpolecchl. [loHATHE O CTeNmeHM OKUCICHHS
9JIEMEHTOB B coeluHEHUsAX. KucioTHO-ocHOBHBIE cBoiicTBa BemiecTB. OKHCIUTENH U
BOCCTAHOBUTENIH. METOJpl  COCTaBICHHUS YPaBHEHHH  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuui. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE HNOTEHLIUAIBL. HanpasienHoCTb U
CaMOIIPOU3BOJILHOCTD MPOTEKAHUS OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

6.2. Ilonsatue 00 sneKTpOAHBIX MoTeHIHanax. CTpoeHHe JBOHHOTO 3JIEKTPUYECKOTO
CJIOSl Ha TPaHMIIE AIIEKTPOI-PACTBOP. 3aBUCHUMOCTh BEIMUYMHBI JJIEKTPOAHBIX IMOTEHIIUAJIOB OT
MIPUPOJIBI AJIEKTPOJOB U pacTBopuTesei. M3Mepenne 37eKTpoaHbIX MOoTeHInanoB. CTaHgapTHHIN
BOJOPOJHBINA 3JIEKTPOA U BOJOPOJHAs IIKala MOTEHIMANOB. Psii cTaHAApTHBIX SIEKTPOTHBIX
MIOTEHLIMAJIOB. 3aBUCUMOCTh BEJIIMYMHBI 3JIEKTPOJHBIX MOTEHIUAIOB OT KOHIEHTPALUd HOHOB B
pacTBope. XHMHUYECKHE MCTOUYHHUKHM DIJIEKTPUYECKOW DHHEPIMM: TaJbBAHWUECKHUE DIIEMEHTHI
(OnMeTanmuYecKre U KOHIEHTPAaUMOHHbIE). DIEKTPOIBUKYIIAs CHJIA TaJbBAaHUYECKOTO JIEMEHTA.

6.3. OcHoBHble BuAbl Kopposzuu. Kiaccudpukanus KOPpO3HOHHBIX IPOLECCOB.
OnexTpoxumuueckas Koppos3us MeramioB. CrocoObl 3aluThl METAJIOB OT KOPPO3UHU.
W30n91MO0HHBIE  METOABI  3alMTHl  METAUIOB  —  AHTUKOPPO3WUOHHBIE  ITOKPBITHS.
DNEKTPOXUMHYECKHE METOAbl 3alllUThl METAJUIOB OT KOPPO3MHM — MPOTEKTOpHAs W KaToJHAas
3amura. OOpaboTKa KOPPO3UOHHO-AIPECCUBHBIX CPEJ HHTMOUTOPaMU KOPPO3UH.

6.4. CymHocth »snekTponusa. IlocmenoBarenbHOCTh pPa3psKM  HOHOB. AHOJHOE
OKHUCJICHHE M KaTOJHOE BOCCTAHOBJIEHHME. JJEKTPOJIM3 C HEPACTBOPUMBIM U PacTBOPHUMBIM
anomamu. 3akonbl ®apanes. Berxon mo Toky. [Ipumenenune anexTponausa. DIeKTpoIn3 pacIiaBoB.

7. YriaeBoaopoabl aauGaTnieckoro psaaa

7.1. Beenenue. IIpenmer oprannyeckoi xumMuu. Teopust CTpOEHUSI OPraHUYECKUX COENIU-
Henuii A.M.bytnepoBa. Ctpoenue aroma yraepoja. [ mbpuauzamus u ee Buasl. BaneHTHBIN yrod.
Jnuna csizu. Knaccudukanus opraHMu4ecKux COSMHEHUM U OpTraHMYeCKUX peakuuid. 3omepsl u
n3omepus. Buasl nzomepun.

Anxkanbl. ['omonorudeckuil psig npeneiabHbIX yriaeBoaopoao. Obmas gopmyna. M3ome-
pus. IlepBUYHBIM, BTOPUYHBIM, TPETUYHBIA W YETBEPTHUYHBIA aTOMBbI yriepona. Pagukansl. Ho-
MEHKJIaTypa TpeJeNbHBIX YIIEBOAOPOJOB — CHCTEMaTH4ecKas (PKEHEBCKasl) M palldoHabHasl.
Crioco0sI onydyeHust: nepepaboTka HEPTH U TPUPOIHOTO Ta3a, CHHTE3 1o Bropiy. dusnueckue
cBOMCTBAa. XMMHUYECKHUE CBOMICTBA, PaAUKaIbHOE 3aMElIeHUE BOJopoAa (TaJlorTeHUpOBAaHUE, HUT-
poBanue 1o KonosanoBy, cynspupoBanue). [Ipumenenue.



7.2. Ankensl. ['oMonoruueckuil psa 3TUICHOBBIX yrieBogopoaoB. O6mas ¢opmymna. Ho-
MeHKarypa. M3omepus. XapakTepuctuka n-cBs3u. CriocoObl OyYeHHS aJIKEHOB: JETUIPUPOBaA-
HUE€ MPEJEIbHBIX YIJIEBOJOPOIOB, ACTUIpaTallisl CIIUPTOB, JETHAPOTaJIOre€HUPOBAHUE TaJIOTeH-
npousBoAHbIX. [IpaBuio 3aiiiieBa. XuMHUUeCKHe CBOMCTBA 3THJICHOBBIX YIJe€BOJ0POJIOB. Peakiu-
OHHAsl CIIOCOOHOCTh T-CBSI3M. Peakiinu MpHCOSAMHEHUS BOJIOPOJIA, TAIOTCHOB, TaIOTEHOBOIOPO-
noB, Bonbl. IIpaBuno MapkoBHHKOBa. OKHCIIEHHWE STHUJICHOBBIX YIJIEBOJOPOIOB B MATKHUX U B
KECTKUX yCcIOBUsX. OOIIME TOHITHS O BBICOKOMOJIEKYIISIPHBIX COSIMHCHHUSIX.

Anxunbl. CTpoeHHE alleTUICHOBBIX YIJIeBOJOPOA0B. ['oMoIornyeckuil psja, HOMEHKIATY-
pa, uzomepusi, obmas Gopmyna psaa. CriocoObl MOyUeHUs alleTUIIEHA U €r0 TOMOJIOTOB U3 Kap-
Ousa Kanblys, IUTaJIOTeHaIKaHOB U alleTUJICHUIOB. XMMUYECKHE CBOICTBAa alKUHOB. Peakunon-
Hasi CIIOCOOHOCTh TPOWHOMW CBsI3U. Peakiuu nmpucoeanHEHHs BOJAOPO/a, TaIOTEHOB, TaJIOTEHBO/IO-
ponoB, Boabl (peakuusi KydepoBa), IHaHUCTOBOJAOPOIHOM KUCIOTHL. Peakius 3amenieHus: BoaO-
poaa y TpPOMHOM CBSI3H.

8. Kucinopoacoaepxamue anndarnyeckne coeANHEHUs!

8.1. Crimprtel. [ToHsiTHE 00 aTOMHOCTH CHUPTOB, (PYHKIIMOHAIBHAS rpymma. ['omomoruye-
CKMM Psii IPENEIbHBIX OMHOATOMHBIX ciupToB. HoMenknarypa. M3omepus. 1lepBuunsie, BTopuy-
HbIE U TpETHUHbIE CIUPTHL. CIOCOOBI MOTYYEHHS CIIUPTOB M3 TaJIOT€HANIKAHOB, STUJICHOBBIX yIJe-
BOAI0poJ0B. Pu3nueckue cBoiicTBa. BogopoaHas cBs3b U €€ BIMSHUE HAa TEMIEPAaTypbl KUIICHUS
cnupToB. XHMHUYECKHUE CBOMCTBA: XapaKTEpUCTHKA CBsA3€M B MOJIEKYJE CIUPTA, PEaKIMOHHAS
CIOCOOHOCTH THIIPOKCHIIBHOM TPpyNIbl. Peakium, mpoxoasimue ¢ 3aMenIeHneM BOA0POAa THAPOK-
CWJIBHOH TPYIIBI: 00pa30BaHKe aIKOTOJISTOB, MOJYYEHHUE CIOKHBIX 23QUpoB. Peakiiuu 3amerienus
THJIPOKCOTPYIIIBL: C TAJIOT€HOBOAOPOAAaMH, C Taiorenuaamu ¢ocdopa. Peakiun okucnenus, pe-
aKUMW BHYTPUMOJIEKYJISIPHON U MEXMONEKYIApHOU nerunaparanuu. [loHaTHe 0 MHOTOaTOMHBIX
crupTax. DTUIEHTIIUKOIIb, TIIULIEPUH.

8.2. Anpaerunsl u KetoHbl. KapOonwnbHas rpynmna. CTpoeHHE ambIeTH0B M KETOHOB.
W3omepust u HoMeHKiIaTrypa. CriocoObl MOydeHUs: OKUCIEHUE CITUPTOB, THAPOJIN3 JUTAJIOTEH-
MIPOU3BOJIHBIX, THApATAIMS allEeTUICHOBBIX YIriieBoAOpoa0B (peakius KyuepoBa), mupoiau3 coieit
KapOOHOBBIX KHCIIOT. XapaKTEPUCTUKA CBSI3eH B MOJIEKYJIaX ajlbJJeTUI0B U KETOHOB. XUMUYECKUE
cBolcTBa. Peakuuu mpucoennHeHHs BOJOpOJa, TUAPOCYIb(UTA HATPHUs, CUHUIBHOM KHCIIOTBHI.
Peakiusa 3amerieHus KUCioposia KapOOHUIBLHOM TPymmbl: 0oOpa3oBaHHE OKCUMOB, 0Opa3oBaHUE
aretanel, peakuuu c neHrtaxjopugoM (ocdopa. Peakunu OKHCIEHHS: OKUCIECHHE ajbJIErHJI0B
(peakiusi «cepeOpsHOro 3epKajiay, peakius ¢ (HETUHTOBOM KUAKOCTHIO), OKUCICHHUE KETOHOB.
[IpumeHeHne anbAEerui0B U KETOHOB.

8.3. Kap6onossie kucnotsl. KapOokcuiabHas rpymnmna. OCHOBHOCTh KUCIOT. OTHOOCHOBHBIE
npeneiabHble KUCIOoThl. M3o0Mepus M HOMEHKIaTypa. Beiciiue >KMpHBIE KHCIIOTBI: CTE€apUHOBas,
najabMUTHHOBasA. CIIOCOOBI MOJIy4YEHUs KUCIIOT: OKUCICHUE CIUPTOB, albJAETHI0B, TUAPOIIN3 HUT-
PHIIOB, THJIPOJIN3 TPUTAIOTEHIIPON3BOIHBIX. Du3nueckue cBoiicTBa. XMMHUUYECKUE CBOMCTBA. Xa-
pakTep cBsizel B KapOOKcuIbHOW rpymme. Peakuus nauccornuanuu, oopa3oBaHue cojiel, moiyye-
HUE XJIOPAaHTUJPUIOB, aHTHIPHUJIOB, CIOXKHBIX 3(pUPOB U aMHJI0B KHCIOT. CBOWCTBA U MPUMEHE-
HUE MPOU3BOAHBIX KUCIOT. AlMiibHas rpynmna. Peakuus ampivpoBanus. HenpenenbHbie ogHOOC-
HOBHBIE KHCIIOTBI: aKpWJIOBAsi, METaKpUJIOBasi, UX HUTPUIIBI U cl0XkHbIE 3¢upbl. [lonnakpunaTsl.
[Honnakpunonutpuin. OnenHosas kuciora. Kupel. OmbuieHne xxupoB. Mpuia. [lonsTie o qukap-
OOHOBBIX KUCIIOTAX: IIaBEJIeBasi, MaJEUHOBAsI, aAUIIMHOBAs KUCIOTHL. [IpuMenenue.

9. YraeBoasl (caxapa)

9.1. Onrtuyeckass akTUBHOCTh OpraHmdeckux BemlecTB. [loHsATHEe 00 acCUMMETpUYECKOM
atrome yruepoaa. IIpoeximonnsie Gopmynsl dumiepa. ONTHUECKUE AHTUIIOABL. DHAHTHOMEPHI.
Panemarsl. Jlnacrepeomepsl.

Knaccugukarus yriaeBogos. Monocaxapuabl. CTpoeHHE MOHOCAXapua0B KaKk OKCHalb/le-
THUJOB M OKCUKETOHOB. Anba03bl. KeTo3sl. [lentossl. ['ekco3bl. [lonsiTHE O cTepeon3omepun Mo-
HocaxapuioB. Llukianueckas v HelMKINYecKas (POpMbl CTPOSHUSI MOHOCAXapHJIOB (TayTOMEpHs).
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®opmynel Xeyopca. ['muko3uanas rugpokcorpymnmna. [oko3a, GpykTo3a, MaHHO3a, TajJaKTo3a.
PacnipocTpanenue B npupoie. XUMHUYECKHUE CBOMCTBA: PEaKIIMK BOCCTAHOBJICHHS, OKUCIICHUS, 00-
pa3oBaHUE TITMKO3UI0B, IPOCTHIX M CIOKHBIX dPHUPOB.

9.2. lucaxapuapl. BoccTaHaBinuBaronme 1 HEBOCCTaHABIMBAIOIIMNE JMcaxapuibl. ManbTo-
3a. Llemobuno3a. Caxapo3a.

[Tonucaxapuael: Kpaxmai, neiionao3a. Haxoxnenue B npupoze. 3HaueHHE B HApOJHOM
xo3sicTBe. [loHsTHE O CTPOGHMM WEIUIIONIO3bl. AneTuiuesuonosa. ['uapouenmono3a. ['mapar-
nestrono3a. [lenounas memtono3a. Mepcepusanusa. Dbupsl menoiao3sl. Kpaxman. ['maponms
KpaxMara.

10. ApomaTuyeckue coeUHEHNUs

10.1 benzon. Crpoenue Oenzona. ®opmyna Kekyne. CoBpeMeHHBIE NPEACTABICHUS O
crpoenuu Oenzona. [lonsTre 00 apomaTnyeckoM XapakTepe 0eH30J1a U ero roMoJioroB. 'omosoru
OeH3051a: TOJYyOJI, U30MEpUs JU3aMelIeHHbIX OeH3oma (n3oMepsl kcuiionoB). [lonyyenue apoma-
THYECKUX YTJICBOJOPOJIOB U3 KAMEHHOYTOJILHOM CMOJIBI, apoMaTu3amuei HapTeHoB. [lomydyenue
romoJjioroB u3 6ensoina no peakiuun Opunens—Kpadrca u mo peakiuu Bropria—®durrtura. Apoma-
TUYECKHEe pamukaibl: (enwn, ¢erunensl, oensmi. CpoiictBa. [amoreHnpoBanue OeH3071a U €ro
romosioroB. Peakmus cynbdupoBanus. HutpoBanue Oenzona u ero romoinoroB. Hutpytomias
cmech. ['unpupoBanue OeHzona. OKHCIE€HHE TOMOJIOrOB O€H30J1a U MOJYyYEHHE apOMaTHYECKUX
kucnot. [IpaBuia opueHTalMy B apOMaTHYECKOM Psily. 3aMECTUTENN IIEPBOro poa U 3aMeCcTUTe-
JI1 BTOPOTO poJia.

6. MeTtonuueckue MaTepHasIbl VISl 00y4aroImMxcs
110 OCBOEHHUIO U CHUTLIMHBI
6.1. CamocTosiTesibHAsi paGoTa 00yUYaIOIMXCA 10 JUCHUILTHHE (MOTYJII0)

Meroau4deckue
Ne Pasnes (Tema €KOMEHJALNH 110 dopma
( ) 3aganue Yacwt | P p
n/n AUCHUIIIMHBI BBINIOJIHEHUIO KOHTPOJISI
3agaHus
1 XuMHs — HAyKa 0 BelllecTBaX H X 4
) npeBpaleHUusIX
Pabota ¢
. IIpoBepka
Nzydenne XuMU4ecKux JTUTEpaTypOH,
. KOHCIIEKTa.
Knacco CBOWCTB OCHOBHBIX HanucaHue
. KonTponbHas
1.1 HEOPraHUYECKUX MIPEACTABUTEINICH 2 KOHCIIEKTA I10 aGoTa
COEIMHEHUI HEOPraHUYECKUX TeMme. Pemenue Hp oBe I;a
COCIMHEHUH. JOMAIIIHUX 33/1a4. z[OMaEJHmr: sanas
[1,2,4,7,8]
ITposepka
N3yuenue POBEP
. KOHCIIEKTa.
MaTepurana JEeKIHii.
Ornpezaenenne MOJISIPHBIX 3amura
Pemenne N
Macc 3KBUBAJICHTOB naboparopHoi
JIOMAIITHUX 33134
1.2 OKBHUBAJICHT BEIIECTBA | CIIOKHBIX BEIIECTB. 2 [1,2.4.7,8] paboThI.
Hcnonp3oBanue 3aKoHa e KonTponbHas
IToaroroBka k
SKBUBAJICHTOB. N pabora.
nabopatopHoi
IIposepka
pabote
TOMAITHUX 337a4
DJIEKTPOHHOE CTPOEHHEe aToMa.
2 3aK0HOMEPHOCTH U3MEHEHHsI CBOMCTB 2
3J1EMEHTOB M MX COCAUHEHU I
CocraBnenne Nzydenune [IpoBepka
2.1 Crpoenue atoma 3JIEKTPOHHBIX U 1 Marepuaiia JeKIui. KOHCIIEKTa
rpaduueckux Gopmyi Pemenne KonTponbHas
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aTOMOB 3JICMCHTOB B

JOMalIHUX 3aJa4

pabora.

HOPMAaJILHOM U [1,2,4,7, 8] [TpoBepka
BO30YKICHHOM TOMAaITHUX 33724
COCTOSTHUH
N3yyeHue u3MeHeHus
CB(?II;'ICTB 3JIEMEHTOB O Pabora ¢ Iposepia
Hepuonmaeckuit 3aK0H A — JIUTEPATYPOH, KOHCIIEKTa
u Ilepuoauueckas cu- p Py ) HamnucaHue KontposnbHas
2.2 Kucnorno-ocHoBHBIE U
crema (.M. Mennene- KOHCIIEKTa 10 pabora.
OKHCIIUTENHHO-
cBa. BOCCTaHOBUTEIILHBIC Teme. Hposepia
o [[1,2,4,7,8] MOMaIIHKX 3a7a4
CBOMCTBA BEIECTB.
3 Xumnueckasi cBsi3b. KoMmjiekcHble coefMHEHUS
Xumuueckas CBs3b U
BaJICHTHOCTbH JJICMEHTOB.
KoBaneHnrtHas CBs3b.
Pabora c
WNonnas cBs3b. HTEDATY PO
OCHOBHBIE BHJIBI U Merannuueckast CBSI3b. PATYDOH,
HaIlMCaHue [IpoBepka
3.1 XapaKTepUCTUKU Bonoponnas cB43b.
N KOHCIIEKTa 10 KOHCIIEKTa
XUMHYECKOH CBS3H. JloHOpHO-aKIenToOpHOe TeMe
B3aUMOJICHCTBHE 1,2 ’ 4,7, 8]
MOJICKYL. T
Kpucrannueckue
pEIIeTKY.
CoctaB W CTpOEHHUE Vsvaerie
KOMIUIEKCHBIX i . 3amuTa
. MaTepurana JeKITHiA. N
COETMHEHHIA. Pemeric mabopaTopHOM
Howmenkmatypa paboTHL.
Kommekcupie JIOMAITHUX 33724
3.2 KOMILIEKCHBIX KonTponbHas
COCTUHEHHS . [1,2,4,7,8] 6
COCTMHCHHUIA. [oAroToBKa K pabora.
Hucconuanus N [IpoBepka
naboparopHoi
KOMIUICKCHBIX 6 TOMaITHUX 33724
coe . pabote
JTIUHCHHIA.
4 XuMHYECKHE CHCTEMBI
N3yuenne
Y . 3amnra
MaTepuaa JCKIHiA. N
mabopaTopHOA
N Pemenue
PACTEODEL CocraBneHre ypaBHCHHMA TOMAIIHHX 33724 paboThI.
4.1 p peakIuii HOHHOTO OOMeHa KontponbHas
3IEKTPOJIUTOB . [1,2,4,7,8]
Y THIPOJIHA3a COJIEH. ToxroTosKa K pabora.
N IIpoBepka
nmabopaTopHOA
TOMaITHUX 337124
pabote
W3yuenue CBONCTB Pabota ¢
pa30aBJICHHBIX PACTBOPOB JIUTEPATYPOH, MpoBepKa
PACTEODAL HEDIIEKTPOIUTOB. HaIMCaHue Kogcneim
4.2 P OCMOTHYECKOE JABJICHHE. KOHCIIEKTa 10 ’
HEDIIEKTPOIIUTOB [IpoBepka
JlaBreHne HACHIIIIEHHOTO Teme. Pemenue IOMAIIHHX 327124
napa. 3aKOoH ¥ CJIe/ICTBUS JTOMAIITHUX 3aj1ad.
3aKkoH Payns. [1,2,4,7, 8]
5 O0mme 3aKOHOMEPHOCTH XUMHUYECKUX
MPOIECCOB
Nzydenune
. | Konrponbnas
Omnpe/ieneHre OCHOBHBIX MaTepuana JeKIIHiA.
Xumnueckas pabora.
5.1 XapaKTEePUCTHK Pemenne n
TepMoHHanmiia XUMHUYECKUX CUCTEM DOBEpKa
JIOMAIITHUX 33724 IOMAIIHHX 33124
[1,2,4,7, 8]

11




Nzydenne

N3yuyenune 3aBUCHMOCTH MaTeDHANa 3ammra
CKOPOCTH XUMHUIECKUX P nabopaTopHOI
€aKIUi OT Pa3IUYHBIX aekuuit. Pemenne a0O0THI
Xumuaeckas P P JIOMAIITHUX 33129 P )
5.2 (dakTopoB. Biusane 2 KontponbHas
KuHeTHIa (hakTOpPOB Ha CMEIIICHUE [1,2,4,7, 8] aboTa
XI/IMI/I‘{I;CKOFO Tozroroska x Hp OBC Iéa
nmabopaTopHOit POBEp
paBHOBECHSL. 6 TOMAaITHKX 3a7a4
pabote
6 JIeKTPOXMMHYECKHE CHCTEMBI 6,75
Hzyuenne
Ma¥: Hnana 3amura
CocraBieHue p o 1abOpaTOPHOIA
0 . JIeKIui. Pemenue 6
KHCJIUTEILHO- ypaBHEHUI OMALIHIX 32521 paboTHI.
6.1 BOCCTAHOBUTCIbHBIC OKHMCJIMTEIHHO- 2 [1,2,4.7, 8] KountponbHas
peakuuu BOCCTaHOBHUTEIBHBIX H(’)Ill’“O”liOB’Ka < pabora.
CaKIHI N IIpoBsepka
p nabopaTopHO POBEp
TOMAaITHKX 3a71a4
pabore
CocraBieHue
YPaBHEHUE PEAKLUH, Vsyuenne
. MPOTEKAIOIIMNX Ha 3ammuTa
aTbEBAHUYECKHI MaTepuala .
T 3)11)e1< oz[al)?n )51 11200 IaILITo HOM
6.2 anemeHT. Kopposus SHCKIpOXI/IMI/IECCKI/IX JIeKIi. Pemenne 21:60“131
) METAJJIOB. P JIOMAIITHUX 33129 P )
- npoueccax. Pacuer 9/1C 4,75 KountponbpHas
6.4 IJIeKTPOIIH3 rajlbBAaHHYECKOI'0 [1.2,4.7,8] abora
) pacTBOpOB eMEHT IloaroroBka k Hp oBe Iéa
AIEKTPOIIUTOB ) nabopaTopHOU OBEp
KonunuectBennas AGoTe TOMaITHKX 3a7a4
XapaKTepUCTHKA p
MIPOIIECCOB AJIEKTPOIN3a
IToaroroBka k
o Bonpocs! k sx3aMeny 36 JK3aMeH
IK3aMeHy
Hroro 3a cemect 21,75 +36 =
P 57,75
7 Paznea 7. YriieBogopoas! anuparu4eckoro 6
psaga
Teopus cTpoenust opra-
HUYECKHUX COEIUHEHUN
A .M.bytnepona. Ctpo-
yriep p Wzyuenne Mate- Iposepka
Baestenne. Ilpeamer le_HIge aroma yrjiepona. puana  JEKUUH. |  goHCIeKTa.
OpPTaHMYECKOW XVMHHU. nOpuan3anys 1 ¢ BU- Pa6ora ¢ nuTepa- JammTa
7.1 Knaccuduranms opra- | npr. 2 TYpOit 11a60PaTOPHOM
: HUYECKHUX COEIMHEHUIN T oMOJIOrHYeCKH it Pzt ypou. patop
M OTaHMYECKUX Peak- | o Pemenne nomar- paboTHI.
uii. AIKaHEbL. penen yTICBOA HUX 3a1a4 [Iposepka
poAaoB. 3.6.9 TOMaIlHKUX 3a/1a4
[3,6,9]
Panuxansr.
[lepepaboTka HedTH K
MIPUPOJTHOTO Ta3a.
HOMeHKHaTypa: UsyueHne Mate- IIposepka
Esc;rpeligﬂ, CBOIICTBA, pHama  IeKiuii. K(;I;cnzzza.
p Pabora ¢ mutepa- m .
MapKkoBHUKOBa U N 1abopaTopHOA
7.2 | AnKeHBI. AJKUHEIL. npasio 3aitena 4 TYypoOil. paboTH!
) Pemenu Marli- ’
OO61mye noHATHS 0 CIICHHS JIoMa. KontpoibHas
BBICOKOMOJIEKYJISIPHBIX HHX 3a/1aq pabora.
COCIMHCHMIX. [3,6,9] ITpoBepka
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JOMAalIHUX 3aJ1ay

Pasnen 8. Kucioponconepaxammue

asmudarudyecKue coeTMHEHNs] 6
N3yuenue mare- IIposepka
ITonsTHe 0 puana  JICKIHi. KOHCIIEKTA.
MHOTOaTOMHBIX Pa6ora ¢ murepa- 3ammTa
8.1 CrmpTsl. CITApTax. 2 TYpOH. mabopaTopHOMA
OTUIICHTITUKOI, Perrenne momari- paboTeL.
TIUIEPUH. HUX 3a]1a4 [IpoBepka
[3, 6, 9] TOMaITHuX 3a7a4
N3yuenue mare- Iposepka
puana  JICKIHi. KOHCIIEKTA.
Wsomepus u PaGora ¢ nmurepa- 3amura
8.2 | ANBIETHABI M KETOHBI. | HOMEHKJIATYpA. 2 TYpOH. 71a60paTOpHOI
CriocoObI oTyYeHus. Pemenne momarn- paboThL.
HUX 3a]1a4 IIpoBepka
[3, 6, 9] TOMaITHNX 3a7a4
Henpenenbubie
OTHOOCHOBHBIE
KHCJIOTBI: aKpHIIOBas,
METaKpUIIOBasl, UX IIpoBepka
HUTPUIIBI U CIIOYKHBIE Wsyuenme Mate- | gopcrekra.
KapBGOoHOBbIE KHCIIO- >¢upsL. [lommakpunarer. puana  JIeKIHH. 3aiura
THI: OJIHOOCHOBHBIE, [ToMMaKpUIOHUTPHIL. Pa6ora ¢ nurepa- | maGopaTopHOit
8.3 | IBYXOCHOBHBIE, HE- OneunHoBas KUCIOTA. 2 TypOH. paloTHI.
peacIbHBIC, OKCH- Kupsel. OmbLIeHHE Pemenue momam- | KoHTponpHas
KHCTOTBI. xupoB. Mbuna. [Tonsitie HEX 33124 paborta.
0 TUKapOOHOBBIX [3, 6, 9] [Iposepka
KHCJIOTaX: I[aBeJieBas, TOMaITHUX 3a7a4
MaJIenHOBas,
aJIUITUHOBAS KHCIIOTHI.
[Ipumenenue.
Pasnen 9. YiieBoasl (caxapa) 4,65
D u L crepuueckue ps- N3yuenune wmare- IpoBepka
OrnTrvecKast akTHB- A1, opmyra dumepa, puanma  JIEKIMH. |  goHcrexTa.
HOCTb, OIITHYECKAs NIPOEKUMOHHBIE Opy- Pa6ora ¢ nurepa- 3amura
9.1 n3omepusa. Kmaccu- IIBL. 1,65 TypOH. nabopatopHoi
(puKarus yrieBoIoB. ITocTpoeHne nupaHo3- Pemenne momam- paboThI.
Morocaxapu st HBIX ¥ (PypPaHO3HBIX HUX 33734 IIpoBepka
(bopM MOHOCAXapHU/IOB. [3,6,9] JIOMAIIIHKX 3a/1a9
IIpoekumonHsle U nEp- TTpoBepka
CIIEKTHBHBIC (POPMYIIBI W3ydyenne wmare- | yopcmexra.
JCaxapHJIOB. puana  JIeKIuH. 3amura
I'maponus xpaxmaia u Pa6ora ¢ nurepa- | maGopaTopHOi
9.2 gai;aﬁggﬂbl- Torm- KJIETYATKHU, IPOMEXKY- 3 TYpOH. paboThL.
PR TouHbIe BeuiecTBa. O0- Pemrenne momarn- | KoHTposbHas
pasoBaHue 3(UPOB LEI- HUX 33]a4 pabora.
JIFOJI03bI M HX NIPUMEHE- [3,6,9] IIposepka

HUC.

JOMalIHUX 3a/1a4
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Pasznen 10. Apomarudeckue coeIiHeHUs 3
[ony4enue apomaru-
YECKUX YTIEBOJOPO-
JI0B M3 KAMEHHO- H3zyyenne mare- IIpoBepka
YTOJBHOMN CMOJTHI, puana  JeKOUH. | koHCHEKTA.
apomaru3zanuen Hag- Pabora ¢ nutepa- 3amuTa
10.1 Eg?slon H O TOMO= | repoB. 3 TYpOH. mabopaTopHOMA
' [IpaBuna opueHTanMu Pemenue momarn- paboTeL.
B apOMATUYECKOM Psi- HUX 3aa4 Iposepxa
1y. 3aMeCTHTEIH Tep- [3,6,9] JOMAIlIHKX 3a/1aq
BOTO pOjia ¥ 3aMeCTH-
TEJIM BTOPOTO POJIa.
oaroroBka K 42 3auer
3auery
HToro 3a cemectp: 23,85
HUTOrO: 45,6 + 36 =
81,6

O 001N N N W~

10. HenpenenbHble yraeBOJOPOABI.

11. Coiuptsl.

12. Anpaeruabl U KETOHBL.
13. KapOoHOBBIE€ KHCIIOTHI.

14. MoHocaxapuasl.

15. Iu- u nonucaxapuasl.
16. benzon u ero Npou3BOAHBIE.

. Onpeenenrie MOJSIPHOM MacChl SKBUBAJICHTa METaJLIa.

. Peakuinu B pactBopax 3nmekTponauToB. [ uaponus coiueit, pH.
. CKOpOCTh XUMHUYECKUX PEAKIIUH.
. OKUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.
. KommnekcHelie coenHeHus .
. XUMHYECKUE UCTOUYHUKH JIEKTPUUECKON SHEpIruu. ['anbBaHUYECKUN 2JIEMEHT.
. Koppo3sust MeTamioB u crocoObl 3alIUTHl OT KOPPO3HH.

. Opranuzanus paboThI B 1a0OpaTOPUHU OPTaHUYECKOU XHUMHUH.
. [IpenenbHbIe yTIeBOAOPOABI. AJTKAHBI.

6.2. TemaTuka v 3a1aHus 1JI51 IPAKTUYECKUX 3aHATHI
He npedycmompenni

6.3. TemaTuka u 3a1aHus ISl 1a00PATOPHBIX 3aHATHI

6.4. MeToguueckne peKOMeHIALNHU VISl BbINIOJIHEHHUS KYPCOBBIX PadoT (IIPOEKTOB)
He npeoycmompenul

7. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOM JTUTEPATYPbI, HEOOXOAMMOM 1JI1 OCBOCHUS
AUCHUILIMHBI (MOXYJIs1)

HanmenoBanue | KommuecTso
@) OCHOBHASL:
1. I'muuaka H.JL. O6mas xumust: yae6Hnoe nmocodbue / H.JI. I'muaka. — M.: Knopyec, 49
2009. — 752 c.
2. IaBnoB H.H. OOmas u Heopranmveckas xumus: YueO. s By3oB / H.H. 88
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[TaBoB. — Mockga: Jlpoda, 2002. — 448 c.

3. A.W1. Apremenko. Opranndeckas Xumusi: Yued. 1 CTpOUT. criell. By30B / A.H.
Apremenko. — M.: Beicmi. mik., 2002. — 559 c.

20

4. I'muaxa H.JI. 3agaun u ynpaxHeHus no oduieit xumuu: YueOHoe mocodue s
By30B / Ilox pemakumeir B.A. PabunoBuya u X.M. Pybunoii. — M.: HMHTerpan-
Ilpecc, 2004. — 24 c.

0) 0ONoOTHUMENbHASL:

5. Bonpxun B.B. O6mas xumusi. OcHOBHO# Kypc : y4el. mocobue /i By30B B
0071. Texuuku 1 TexHotor. / B.B. Boabxun. — 2-e u3n., nepepad. u non.— CII0.:
Jlanw, 2008. — 464 c.

46

6. 3axapoBa, O.M. Oprannueckast xumusi: OCHOBBI Kypca: yaeOHoe rmocodue /
O.M. 3axaposa, 11.U. ITectoBa; M-Bo oO6pazoBanust u Hayku PO, ®PI'EOY BIIO
«Huxeropoackuii roc. apXUTeKTYpPHO-CTPOUTENbHBIN YH-T». — Huxuuit HoBro-
poa: HHI'ACY, 2014. — 89 c.

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=427643

7. KonecuukoBa U.A. Pemenne 3amau mo xumuu. YueOHo-MeTon. nocobdue / U.A.
Konecnukosa, M.B. Nnbunckas. — Koctpoma: KI'TVY, 2014

100

8. 3ampinnseBa B.B. nauBuayanbHble 3a1aHus 111 CaMOCTOSITEIBHON paOOThI
10 XMMHH : yaeOHoe mocobue : B 2 yactsx. Y. 1/ B. B. 3ampmuisieBa, M. B.
WnpuHckas ; MUHHCTEPCTBO HAyKH U BBICIIETo oOpa3oBanus Poccuiickoii
®enepanyn, Koctpomckoii rocynapcTBeHHbIH yHUBepcHuTeT, Kadenpa xumumn. -
DnexTpoHHbIE TeKcTOBbIE naHHble. — KocTtpoma : KI'Y, 2024. — 100, [1] c. —
3arnaBue ¢ 3kpaHa. — bubmmorpadus: c. 94. — b. . — TeKCT : AIIEKTPOHHBIH.
Pexum noctyna: http:/library.kosgos.ru/Protected View/Book/ViewBook/5928

DneKkTpoHHas
OoubImoTeKa
K'Yy

9. Unbunckass M. B. UnauBuayanbHble 3a1aHus 1Ji CAaMOCTOSTEILHON pabOTHI 110
XUMHH : yue0. mocobue : B 2 u. U. 2 / M. B. Unbunckas, B. B. 3ambinsesa ;
MuHucTepcTBO HayKH U Bbiciiero oopasosanus Poccuiickoit @enepauuu,
Koctpomckoii rocynapctBenHbli yHuBepcutet, Kadenpa xumun. - D1eKTpOHHBIE
TekcToBble faHHble. — Koctpoma : KI'Y, 2024-2025.

DneKkTpoHHas
OubImoTeKa
KTy

8. Ilepeuens pecypcoB nHGOPMAITMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH « UHTEepHeT»,

H906XOI[I/IMLIX AJIA 0CBOCHUA NUCHHUIIJIMHbI

Hugpopmayuonno-obpazosamenvhvie pecypcol:
1. Caiit 0 xumuu — xumuk.ru

2. Ilopran ¢pyHnaMeHTaIbHOTO XUMUYecKoro oopazoBanus Poccuu. Hayka. O6pazoBanue.

Texuonornu. — chem.msu.su

3. OdpunmanbHbIN caliT )KypHasa «XUMHs 1 XUMUKIW — chemistry-chemists.com
4. Caiit kadenpsl Heoprannueckor xumun MUTXT um. M.B. Jlomonocosa — alhimik.ru

5. XuMuueckui caiit — xumich.ucoz.ru

3ﬂ€Kmp0HHbl€ oubnuomeunvie cucmembl:
1. ObC «Jlanby», myTh gocTyma https://e.lanbook.com/

2. OBC «YHuBepcuteTckas 6ubnuoreka online», myth noctyna https://biblioclub.ru/

3. OBC «ObpazoBarenpHas muargopma HOpaiiT. [{ns By30B U ccy30B», HyTh JAOCTyIa

https://urait.ru/

4. HOb — HanonanpHas 371€KTpoHHas OMOIMoTeKa, MyTh 10CTyna https://rusneb.ru/

5. OBC «Znaniumy, myTh goctyna https://znanium.ru/
6. OBC «Merallpo», myTs goctyma https://library.kosgos.ru/megapro/web
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http://biblioclub.ru/index.php?page=book&id=427643
http://library.kosgos.ru/ProtectedView/Book/ViewBook/5928
https://e.lanbook.com/
https://biblioclub.ru/
https://urait.ru/
https://rusneb.ru/
https://znanium.ru/
https://library.kosgos.ru/megapro/web

9. Onucanne MaTepuAJIbHO-TEXHUYECKOI 0a3bl, He00OX0AUMOM /ISl OCYIEeCTBJICHUS
00pa3oBaTe/IbHOIO Mpouecca Mo AUCHHUILIHHE

HaumMmeHnoBaHue crienu-
AJLHBIX IOMELIeHN I U
MOMeEIeHHuH I CaMOoCTo-
SITeJILHOM padoThI

OCHAIIEHHOCTDH CIIEeNHAJIBLHBIX I10-
MeIeHuHd ¥ TOMeIeHuH IJIs caMo-
CTOSITEILHOU PadoThI

IlepeyeHb TUIIEH3UOHHOIO NIPO-

rpaMMHoOro odecrneyenus. Pek-

BH3UTHI NOATBEPKIAIOLIEr0 10-
KYMEHTA

YurtanbHbli 3211 KOp. «E»
yi. ManbimkoBckas, 1.4,
kopn. E, ayn. 109

22 mocajoYHbIX MECTa; 9 KOMIIbIOTE-
poB (6 st auTarenei, 3 LI cCoTpya-
HUKOB); | ckaHep.

JlekunoHHAs ayAUTOPHSA
kopiryc «E», ayza. 502

Ilocamounsle MecTa Ha 26 CTyIEHTOB,
Pabouee mecTo npenogasarens.
Pabouas mocka.

[TopraTBHOE BHAEOMPE3EHTAIIIOHHOE
o0opynoBaHue:

KommnbroTep

IIpoexrop

OkpaH

LibreOffice GNU LGPL v3+,
¢BoOOIHO pacIpoCcTpaHsIeMBIH
O(HUCHBIA MMAKET ¢ OTKPBITHIM HC-
XOJHBIM KOJOM

Adobe Acrobat Reader, mpormpue-
TapHas, OecruiaTHas mporpaMmma
JUIsl  TIPOCMOTpPa JOKYMEHTOB B
¢dopmare PDF

JlaGopaTopus
kopnyc "E", ayn.517

Heoprannueckas xumus,
Xumust

ITocagounsie MecTa Ha 16 CTYIOEeHTOB;
Pabouee mecTo npenoaaBaTens;
Pabouas mocka;

Brrtsokabie mkader JIO-221 — 6 T
MoeuHBbIe CTOJBI ¢ MOJBOAKON XOJOA-
HOH U rOpsiYed BOJIBI;

Tabmuua nemonctpanuonHas «llepuo-
JUYecKasl CHCTEMa XUMHUYECKHX 3Jie-
meHToB JI.M1. MenneneeBay 3JI€KTPOH-
Hasl C JWCTaHUUOHHBIM YIIPaBICHUEM
— lm;

Jlaboparopusie Becwl: BJIKT — 500;
[pubopsr ans n/p «Onpeaenenue Mo-
JISIPHOW MaccChl HKBUBAJICHTA METaNJIay;
[InuTKy 31€KTpUUECKe

Xumuaeckast 1abopaTopHas IOCya;
KommekT tabimui

JlaGoparopus
kopnyc "E", ayn.509

Heopranuueckas xumus,
Xnmus,
AHanuTHuecKas XUMHs,
CuHTE3 HEOPraHNYECKHUX
COCIMHEHUN

CyummmnpHbli mkag 1T;
Onexrpomkad cymmnasabii CHOJI;
Becel  nmaGopaTopHbie  3JEKTPOHHBIE
ADAM-HCB 602H — 1 mT;

Becor ananutnueckune CY-224C-2 mT;
Ha6op apeomerpor

[eus mydenbHas -1 wT;

HenTpudyra madoparopHas-1 mr;
Brrtsokable mkadb — 6 1mT;

[pubGopsr ans n/p «Onpenenenue Mo-
JISPHON MacChl SKBHBAJICHTA METAIIJIAY;
[TnuTKY SIeKTpUIeCcKue;

Kowmriekt TabauIr Mo XuMuu;
JlaGopaTopHbie CTONBI C TIOJBOAKOM
BOJBl M AJEKTpuuecTBa Ha 16 moca-
JIOYHBIX MECT;

Xumudgeckas JlabopaTopHas TOCy/a;
Pabouee mecTo npenoaaBaTens;
Pabouas nocka
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https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Свободное_программное_обеспечение
https://ru.wikipedia.org/wiki/Открытое_программное_обеспечение
https://ru.wikipedia.org/wiki/Открытое_программное_обеспечение

JlaGopaTtopus
kopryc "E", ayn.516

Opraandeckasi XUMU,
BricokoMouekysipHbIe
COCIIMHEHUS

JlaGopaTopHbIE CTOMBI C ITOABOKOM
AJIEKTpUYECTBA Ha 16 MOCaTOUHBIX
MeCT;
PaGouee mecTo mpemogaBarens;
Pabouas mocka;
BrITsbKHBIE IKAdBI — 8MIT;
MoeuHble CTOJIBI C TOABOAKON X0N0A-
HOH U ropsiYel BOJBI;
[TuTKY SIeKTpUYECKIe

Becrr maboparopasie BJI-210 -1mT;
CymmnsHbIH mKad;
Bonsinas 6ans GFL-1002;
Tepmobnok 113-401029;
Xumudeckast mabopaTopHasi mocyza;
Kommiekt Tabmuix

Jlaboparopust
kopnyc "E", ayn.514

Opranunueckasi XuMus,
BrIcokoMoeKkysipHbIE
COCIMHEHMUS,
Oprannyueckuii CHHTE3

Beckl 1abopaTopHbIe 3IeKTPOHHEIE
ADAM-HCB 602H — 1 wr;
CymmnpHbi# mkad — 1 mrT;
MarnuTHas Memanka — 21T,
Brrtsokabie mkadbr — 8T,
JlaGopaTopHBbIE CTOIBI C TIOABOKOM
BOJIBI M 3JIEKTpUUecTBa Ha 16 moca-
JOYHBIX MECT;

Tepmobmnok [19-4010 29 — 1 m;
Xumudeckast 1abopaTopHasi ocyza;
KomrmiekT Tabnuil o XHMMHH,
Pabouee mecTo npenoaaBaTens;
Pabouas mocka
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