EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYAS ITPOTPAMMA JIUCIHHUAIIJIMHBI
51.0. 14 ®dusnyeckas U KOJLJIOWIHAA XUMUS

CneumnanbHocth: 33.05.01 dapmanus
Hanpasaennocts (mpoguisb): Gapmanms
KBanudukauus (crenensn): [TpoBuzop

dopMma 00y4eHHUsI: OUHAs

dakyabTeT: MeInMHCKun

Kadenpa: XuMuko-01nonoruueckux TUCHUILINH U (apMaKkoIOruu

: P/K/IAK)»

d)zu\) JbTeTa
B. JloGpun/

ouyHas ¢popma

OYHO-3a04YHasd

3a04Has popma

¢opma
Kype 1,2
CemecTp/Tpumectp 2,3
Jlekuuu 50
JlabopaTopHbIie 3aHATHS 68

IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA

B T. 4. IPaKTH4Y€E€CKasl MMOJATr0TOBKa

®opma(bl) MPOMEKYTOYHON aTTECTALMHU

3ader (2 cemecTp)
Jk3amen (3
cemectp)-0,3

Kontpoas 9
Hubie popmbl padoThl
CamocrosiTesibHast padoTa 232,7

Bcero uacos: 360

Tpynoemkocth: 10 3a4eTHBIX eIMHULL.

Pazpabotunk(u) pabodeil mporpamMmsl:
K.X.H., JOUEHT

ITaxomoBa O.A.




|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JEJI

Heab u3yyeHusi AMCUMILVIMHBI: POpMUpOBaHUE CIIOCOOHOCTH MOHUMATh (PU3UKO-
XUMHUYECKYIO0 CYIIHOCTh IMPOIIECCOB M HCIOJIb30BaTh OCHOBHBIE 3aKOHBI (DU3UYECKOM
XUMUHU B KOMILJIEKCHON TIPOU3BOICTBEHHO-TEXHOJIOTMUECKON JeATEIbHOCTH

3agavyu n3yveHusi TUCUMILUIUHBI:

- ¢dopMHpOBaHHUE CIIOCOOHOCTH BBINOJHATH pacyeTbl (PUINKO-XUMUYECKUX
napamMeTpoOB XUMUYECKUX MPOIECCOB HA OCHOBE METOJI0B (PM3HUECKON XUMUHU;

- (opMHpOBaHHE TBOPYECKOTO MBIIUICHUS, OO0BbeAHHEHHE (YHIAMEHTAIbHBIX
3HAHUI OCHOBHBIX 3aKOHOB U METOJOB MPOBEJCHUS (HU3MKO-XUMHUECKUX HCCIEAOBaHUM,
C Tocleayroniet 00paboTKON U aHAIM30M Pe3yJIbTaTOB UCCIIEI0BAHUIA;

- (OpMHpPOBAHHE HABBIKOB CAMOCTOSITEILHOTO TMPOBEACHUS TEOPETHUECKUX MU
AKCIIEPUMEHTANIbHBIX (DU3UKO-XUMHUECKUX UCCICTOBAHUM.

Mecto aucuumiuabl B cTpykrype OIIOII: peanusyercs B pamkax oOsi3aTelIbHON
yactu 010ka b1. lucuuminnasl (MOLyn)

Ilnanupyembie pe3yJabTaThl 00YUYCHHUS 10 TUCHUIIMHE!

Kon IInanupyemsle pe3yJbTaThbl 00y4eHUs
KOMIIETeHIH I/IH)_]I/IKaTop])I AOCTHIKCHUA KOMIICTCHIINHA 110 HCIMILIHHE
OIIK-1. 3HAaTh: 3Haer:
Crnocobex . OCHOBHBIC OMOJIOTMUYECKUE METOJbl | * DJJIEKTPOHHOE CTPOCHHE aTOMOB U
HCIIOJIb30BaTh aHanu3a JUIs pa3pabOTKU, UCCIEJOBAHUN U | MOJIEKYII, OCHOBBI TEOPUH
OCHOBHEIE OKCIIEPTHU3HI JIEKAPCTBEHHBIX CPEICTB U XUMHUYECKOM CBS3M B COEJUHEHUAX
OMOJIOTHYECKU JIEKAPCTBEHHOI'O PACTUTENILHOI'O CHIPhS pasHBIX THUIIOB, CTPOCHHUE BEILIECTBA B
e, pusuko- KOHJIEHCUPOBAaHHOM COCTOSIHUY,
XUMHUYECKHE, XUMUYECKHE CBOWCTBA  DJIEMEHTOB
XUMUYECKHE, Pa3JIMYHBIX TPYNI EPUOJAUYECKOU
MaTeMaTU4ecK CHUCTEMBI U 150, BOKHEUIINX
M€ METOIBI I COCIMHECHU;
pa3paboTku,
HCCIICIOBAHUH | VMmeTh: Ymeer:
U SKCIIEPTUIBI . MIPUMEHSTh OCHOBHBIE (PU3UKO- * QaHaJIWU3upoOBaTh M HCIOJL30BATh
JICKapCTBCHHBI XUMHUYECKHE U XUMHYECKIE METOIBI npodeccuoHallbHbIE 3HAHUSA C LENbI0
X CpCACTB, aHanu3a s pa3paboTKU, UCCIEIOBAHUN U | ODUEHTUPOBAHUSI B COBPEMEHHOM
HU3TOTOBJICHUA DKCIIEPTHU3bI JIEKAPCTBEHHBIX CPENCTB, IIPOCTPAHCTBE; MPUMEHATH OCHOBHBIE
JICKapCTBCHHBI JIEKapCTBEHHOI'0 PACTUTEIBHOIO CBIPbS U (U3NKO-XUMHUECKHE U XHUMHYECKHE
X Mpenaparos OHOJOrN4YeCKUX 00BEKTOB METOJIbl aHanu3a g pa3paboTKH,
. IIPUMEHATh MATEMAaTUYECKHUE HCCIIE0BAHUI 5 OKCIIEPTHU3BI
METOABI U OCYIIECTBIIATh MATEMAaTUYECKYIO | JIEKAPCTBEHHBIX CpEICTB,
00paboTKy TaHHBIX, OJTYYEHHBIX B XOJI€ JIEKapCTBEHHOI'O pacTUTEIBHOIO
pa3pabOoTKH JIEKapCTBEHHBIX CPEJCTB, a CBIPBSl U OMOJIOTMYECKUX OOBEKTOB
TaK)Ke UCCIECJOBAaHUN U DKCIIEPTU3BI *IIPUMEHATH npodeccuoHaIbHbIE
JIEKapCTBEHHBIX CPEACTB, JICKAPCTBEHHOI'O | 3HAHWSA W YMEHHA,  COCTaBIATH
PaCTUTENBHOTO CHIPbsI U OMOJIOTUYECKUX (dbopMysIbl XMMHUYECKUX COEAMHEHUH,
00BEKTOB IIPOBOJUTH MaTEMATUYECKYIO




00pabOTKy MaHHBIX, TOJYYECHHBIX B
X0Zle  pa3pabOTKU  JIEKAPCTBEHHBIX
CPEACTB, a TaK)Xe WCCICIOBAHUN H
9KCHEPTHU3bI JIEKAPCTBEHHBIX CPEJICTB,
JIEKapCTBEHHOTO pPacTUTEILHOTO
CBIPbsI U OMOJIOTHYECKUX OOBEKTOB

Bnaners:

. HaBbIKAMU IPUMEHEHUSI OCHOBHBIX
METO/I0B (PM3UKO-XUMHUUYECKOTO aHAIN3a B
M3TOTOBJICHUH JIEKAPCTBEHHBIX IIPenapaToB

Bnaneer:

*HAaBBIKAMHM [0 PEIICHUIO THUIOBBIX
3aa4 IpoQecCuoHaIbHOM
JCSITEJIBHOCTH Ha OCHOBE 3HaHUIA
OCHOBHBIX 3aKOHOB MAaTeMaTHYECKHUX,
¢bu3nvecKux,

€CTECTBEHHOHAYYHBIX u
o0menpoeCCHOHANBHBIX JUCIHUILINH,
a TaKKe HaBbIKAMH IPUMEHEHHS
OCHOBHBIX METOJIOB busuko-
XUMHUYECKOTO aHamM3a B
U3TOTOBJICHUU JICKapCTBCHHBIX
npenapaToB

Il. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI

¢ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4arouuxcs
¢ nmpenoaasaresieM (110 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOAATEJILHYIO padoTy

QOunas popma o0yueHust

n/n

HaumenoBanue Bcero

AyIMTOpHBIE 3aHATHS

Cam.

pa3aesioB 1 TEM yacoB

JIK

113 Jb pao.

Pazoen 1. Puzuueckan 252 32

Xumus

32 80

Tema 1. 38 4
MonexkyispHo-
KMHETHYeCKas
Teopus
arperaTHbIxX
COCTOSIHUM
BEILIECTB

Tema 2. 38 4
XumMuueckas
TEPMOJIMHAMHUKA.

Tema 3.
XHUMHUYECKOE
paBHOBECHE U
KHHETHUKA
XUMHUYCCKUX
peakuui

Tema 4. Katanus 38 4

Tema 5. PactBOopsl 50 8




6 | Tema 6. DIEKTPOXUMUS 50 8 8 34

3auem-2 cemecmp

HUmoeo 3a 2 cemecmp: 252 32 32 188
Pazoen 2. Konnouonaa 98,7 18 36 447
Xumus

7 | Tema 7. [{ucniepcHbie 26 6 10 10
CUCTEMBEI.

8 | Tema 8. MonekysipHoO - 12 2 4 6

KHHECTHYCCKHC U
OINITHYECKHE CBOMCTBA
KOJIJIOMJHBIX CUCTEM

9 | Tema 9. DnexTpuueckuit 12 2 4 6
3apsil KOJUTOUIHBIX
YACTHIL U
ANEKTPOKUHETHICCKHE
SIBJICHUSI

10 | Tema 10. YcTol4nuBOCTD 12 2 4 6
Y KOAryJISIHS
KOJUIOUIHBIX CUCTEM

11 | Tema 11. Pa3nrnie 12 2 4 6
KJIACCHI KOJUIOMTHBIX
CHCTEM

12 | Tema 12 . PacTBOpBI 24,7 4 10 10,7
BMC
Konmponw 9
DK3amen 0,3
HUmoeo 3a 3 cemecmp 180 18 36 447
Umoeo 3a 2,3 cemecmp 360 50 68 232,7

OuyHo-3204Has1 popma 00yueHHS
He peanuzyemcs

3aounas ¢gopma o0yueHust
He peanuzyemcs

I1l. OHEHOYHBIE MATEPHAJIBI VISI TIPOBENEHUSI TEKYIIEW 1
INPOMEXYTOUYHOU ATTECTAIINU OBYYAIOIINXCA ITO JIMCHUTIJIMHE

Tekymias arTecTarus IpOBOAUTCS B (hOpMe KOHTPOIHHOM PaObOTHI (B TPATUITMOHHOM
WM TecToBOM (hopme), pedepara.

TunoBoii BApMAHT KOHTPOJILHOM PadOTHI
B tpanunmonHoit ¢popme:
Bapuanr 1:
1. ITouemy orGenuBarolee IEUCTBHE PACTBOPA TUIIOXJIOPUTA HATPUS YMEHbIAETCS
C moBblIeHUEM Temneparypbsl? (OOOCHOBaTh YpaBHEHUSMM pEaKlIMid B HOHHOM U

MOJ'ICKYJ'I?IPHOM BHJIC.
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2. Or kakux (HaKTOpPOB 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIUU TIPH JTaHHOU
Temneparype?

3. Omnpenenure KOHCTAHTy CcKopoctn peakiuu 2A+B=C, 3Has, 4ro 1pu
koHIeHTpamuax A u B, paBueix 0,5 m 0,6 mom/om®, COOTBETCTBEHHO, €€ CKOPOCTh
cocraBisieT 0,018 monw/(om® - yun).

4. Kakumu cnocobamu B cucreme 2SO, +0, < 2SO,; AH <0MOXXHO CMECTHUTH
paBHOBECHE B CTOPOHY OOJIBbINIEro BeIxoa SO, MpH 3aJaHHOM KoHIeHTparmu SO, ?

5. PaBHOBECHbIE  KOHIICHTPAIlMK B  CHUCTEME CO+Cl, & COCl, paBHEI
¢(Cl,) = 0,3 Mo/ om®, c(CO) = 0,3 monw! om®, c(COCL) =1,5monvl on®.  Buruucmmure
Ha4vaJIbHYIO0 KOHLIEHTPALMIO XJI0pa.

Bapuanr 2:

1. Kakoil u3 3J1eMEHTOB, UMEIOLIUX BAJIECHTHOE 3JIEKTPOHHOE CTPOCHUE 4s%3d° wm
4524p3, o0J1ajiaeT OKHCIMTENbHBIMU cBOMicTBamMu? [Touemy?

2. JlaiiTe XapaKTEPUCTHKY C MOMOIIBK 4-X KBAaHTOBBIX YMCEN 3-TO 3JEKTPOHA B
atome Oopa. OxapakTepu3oBaTh STOT DJEMEHT C TOYKH 3PEHUS €ro IMOJOKECHUS B
MIEPUOANYECKON CUCTEME.

3. CocraBbTe BJEKTPOHHBIC (POPMYJBI s aATOMOB 3JIEMEHTOB C TMOPSIKOBBIMHU
HoMepamMu 25 u 34. K KakoMy D3JIEKTPOHHOMY THUITY OTHOCUTCS KaXAbld W3 HUX?
OxapakTepu3ynTe KaxIbld W3 DJJIEMEHTOB C TOYKM 3pEHUS HX TMOJIOKECHUS B
IIEPUOIUYECKON CUCTEME DJIEMEHTOB.

4. Kakumu 1npaBUJIaMU ONPEAECTSAETCS TMOPANOK 3aMOJHEHUS JJIEKTPOHAMU
nonypoBHet B arome? IlpuBenute dJIEKTPOHHBIE KOH(PUTYpAIUU HEBO30YKICHHBIX
aromoB Br; Mn; Ti u nonos Ba*"; Fe*".

5. Tlouemy y wmapranna mnpeo0iagar0T METaUIMYECKUE CBOMCTBa, TOTJa Kak
PaCIIOJIOKEHHBIE B TOM K€ TPYIIE TAION€Hbl — THITUYHBIE HEMETAILIBI.

B tecToBoii ¢popme:

1. PactBop —3T0 (He MeHee IBYX BAPDUAHTOB)....

a) MEHee yrnopsAaovYeHHas CHCTEMa, YeM PacTBOPHUTENb M PACTBOPEHHOE BEIIECTBO IO
OT/AETHHOCTH;

0) Oosiee ynopsiAOYEHHAs! CUCTEMA, YEM PACTBOPUTENIb U PACTBOPEHHOE BEILECTBO IO
OT/AEIbHOCTH;

B) TEPMOJMHAMUYECKH YCTOWYMBAsh TOMOIE€HHas CHUCTEMa IIOCTOSHHOTO COCTaBa,
oOpa3oBaHHas U3 IBYX U 00Jiee KOMIIOHEHTOB,

I') TEPMOJIMHAMUYECKH YCTOWYMBAsi TOMOT€HHAs CUCTEMa TIEPEMEHHOTO COCTAaBa,

o0pa3oBaHHas U3 JBYX U 00Jiee KOMIIOHEHTOB

2. YCTaHOBUTEe COOTBeTCTBHE MekAy (aKTopoM, AeilicTBYHOIIUM Ha
paBHOBecHYI0 cuctemy 2SO,(r.) + Oy(r.) & 2S0O;5(r.), 1 HanpaBJjieHHEM CMelleHUst
XHMHMYECKOT0 PaBHOBECHSI B 3TOM cCHCTeMe: K KaKI0H NMO3UIUHM, 0003HAYEHHOI
O0yKBOIii, moa0epuUTe COOTBETCTBYIONIYIO NMO3ULMIO, 0003HAYEHHYI0 I POIi.



BO3JIEMCTBUE HA CUCTEMY
A) nobaBieHue KaTanu3aTropa
b) nobaBnenue kuciaopoaa
B) noHmkenue naBneHus
') moBbITIICHNE JaBICHUS
CMEILIEHHWE XUMHWYECKOI'O PABHOBECHUA
1) B cTOpOHY MpSIMO# peakiiuu
2) B CTOpOHY OOpaTHOM peakuuu
3) NpaKTUYECKHU HE CMEIIAETCA

3. BeprI JIN CYKACHUSA 0 YUCTHIX BEIIECTBaX U cMmecsix?

A. Cmech IOPOIIKOB CEPBI U KEJIE€3a ABISIETCA HEOTHOPOIHON CMECHIO.
b. IIuteeBas cona sBIAETCS YUCTHIM BEIIECTBOM.

1) BepHO TOJIBKO A

2) BepHO TOJNIbKO b

3) BepHBI 00a CYKJICHHS
4) o0a cyXeHHUS HEBEPHBI

4. O KaKkoM 3aKOHe UeT peyb?

OTpaXkaeTcsi B 3aKOHE COXPAaHEHHS MAacChl, KOTOPBIN 3aKII0YaeTcs B
CII/TYIOIIEM: Macca BEIIECTB, BCTYNHBIINX B XMMUYECKYIO PEaKIHIO, paBHa Macce BceX
MPOJYKTOB peakiuy. BelecTBa He UCYE3ar0T U HE BO3HUKAIOT U3 HUYETO, a TIPOUCXOIUT
XHUMHAYECKOE TPEBpallleHUue. 3aKOH SIBJIICTCS OCHOBOW MPH COCTABJICHUM XUMHUYECKUX
pEaKIHii U KOJMYECTBCHHBIX PACYCTOB B XUMUH.

5. UT00BbI NOJyYUTH AHOJAHOE 3ALIUTHOE MOKPHITHE, HA KeJ1e30 CIeyeT HAHeCTH
CJIOH...
1. nuHka 2. oJioBa 3. HUKENs 4. menu

6. YUToObl MOJNYYUTH KATOJHOE 3AIIUTHOE NOKPbITHE, HAa IKeJIe30 CcJieayer
HAHECTH CJIOH...

1. anmromMuHMs 2. xpoma. 3. UMHKA 4. HUKeJIs.

7.K ruapo¢do0HBIM aicOpOeHTAM OTHOCST:
a) aKTUBUPOBAHHBIN YTroJib
0) rpadur
B) TaJIbK
r) IJIMHa
1) TIOPUCTHIE CTEKIIA

8. YkaxuTe ycja0BHs OJTy4eHUS KOJJIOUIHBIX CHCTEM
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a)

PacTBOPUMOCTD BEIIECTBA TUCIIEPCHOM (pa3bl B IUCTIEPCHOM Cpefie

0) KOJIJIOWTHAS CTETIeHb AUCIIEPCHOCTH YaCTHUI] AUCTICPCHOMN (ha3bl
B) OTCYTCTBUE CTaOMIIM3aTOpA

r)

MOJICKYJIAPpHAA CTCIICHD JUCIICPCHOCTHU YaCTHUIT HHCHepCHOﬁ (ba?)LI

1) TETEePOreHHOCTh JUCTIEPCHOM (Pa3bl U TUCTIEPCUOHHON CpeIbl

9.2J/IeKTPOKHHETHYECKUH MOTEHIIHAJ — 3TO PA3HOCTh NOTCHUNAJIOB !

a)

BO3ZHHKAIOIINNA MEXKy TBEpJ0H (a30i M )KUIKOCTHIO;

0) BO3HUKAOIINN Ha INTIOCKOCTH CKOJIBKCHUS;
B) BO3HUKAIOIINH MEXTy aICOPOIIMOHHBIM U AU(PPY3HBIM CIOEM.

10.Kakue MeTOIbI OTHOCSIT K METO/IaM KOH/I€HCAINM:
a) METOJI 3aMEHBI PACTBOPUTEIIS

0) menTH3aIus

B) TOMOTCHU3AIHS

T) METOJ OKUCIICHHSI-BOCCTAHOBIICHHS

OOk Wi

7.
8.
9.

IIpumepHas TemaTuka pedeparon

. Pacuer TemnoBeIX S(PPeKTOB XMMHUECKMX peakiui. TernmoeMKOoCTh, pacdeThbl

TCIIIIOTHI

. Pacdet 3aBrcUMOCTH TEIIOBBIX 3(PdeKTOB OT TemmepaTypsl 1o 3akoHy Kupxroda.

. PacdeT u3MeHeHus: SHTPONUU B PA3JIMUHBIX MPOIIeccaXx.

. Pacdet TepMOIMHAMUYECKHUX MTOTEHIIUMAJIOB B Pa3JIMYHBIX MPOIIECCaX.

. PacdeT KOHCTaHTBI paBHOBECHS U CTEIEHU JTUCCOLUAIINY.

. PacdyeT paBHOBECHOrO COCTaBa CMECH. 3aBUCUMOCTb KOHCTAaHTBI PaBHOBECHUS OT

TEMIIEPATYPBI
AHanu3 pa3oBbIX JUArpaMM COCTOSTHUS IBYXKOMITOHEHTHBIX CUCTEM.
Pacuer cocraBa pacTBOpOB.

Pacuet cBOICTB npenensHO-pa30aBICHHBIX PACTBOPOB.

10.Bpruncnenue 3aeKTPOIPOBOAHOCTUA PACTBOPOB IIEKTPOIUTOB.
11. TlonGop W MeETOABI PETYJIUPOBAHUSA PEOJOTUYECKUX U HMHBIX CBOWCTB

resieoopaszyrommx coctaBoB (I'OC), npumensembix B TexHosoruu ['PII.

12. ®u3uKO-XMMUYECKHE OCHOBBI TPHMEHEHHS BsI3KOYyNpyrux cocraBoB (BYC) B

texaojioruu [ PII.

[IpomexxyTouHast arrectanus OOYYarOIIMXCS OCYIIECTBIseTCs B (opme 3adera,

HK3aMEHa C UCTOJIb30BAaHUEM CJIEIYIOMIMX OLEHOYHBIX MAaTEPUAJIOB: nepeueHb 60NPOCO8 K
3auemy (2 cemecmp), nepeueHb 80NPOCO8 K IK3aMeHy (3 cemecmp).

Bomnpocsl k 3auery
(2 cemecTp, ouHasi opMa 00yUeHHS)



1. BosHukHOBeHME (HUBUYECKOM ¥ KOJUIOMJHOM XHUMHH KaK CaMOCTOSTEIbHBIX
JTVCLUUTLINH.

2. M.B. JIoMOHOCOB - OCHOBOITIOJIOKHHK (PU3UUECKON XUMUH.

3. Ponb oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU (pU3MdecKOl U KoJmonaHon xumun. [Ipeaqmer
br3UYECKON U KOJIJTIOMAHOW XUMHH.

4. TepmoauHaMuyeckas cucTeMa. THUIBI TEPMOJMHAMHYECKUX CHUCTEM (OTKpHITas,
3aKpbiTasg u3oJupoBaHHas). DOpMyIUPOBKAa HYJIEBOIO 3aKOHA TEPMOJUHAMUKH.
YpaBHEHUSI COCTOSIHUSL JUISi MACATBHOTO W PEaJbHOr0 Tras3oB. TepMOJIMHAMHUYECKOE
paBHOBECHE.

5. DIlleMEHTBl y4Y€HHs O CTPOCHHMHM BELIECTBA: CTPOCHHE MOJEKYd. MOJeKyIsipHbIe
CHEKTPBI, UX KJIacCUpUKAIIHS.

6. Cnektpockonus. [Tonsipuzanust MOJIEKyJl B HOCTOSIHHOM U MIEPEMEHHOM 3JIEKTPUUYECKOM
ToJIe.

7. Ypasuenus Knaysuyca - Moccotu, Jlopenu-Jlopentia u /le6as. JIumoabHbIii MOMEHT U
€ro JKCIEepUMEHTalIbHOE ompeneneHue. MousipHas pedpakius. DKCIEepUMEHTAIbHbIC
METO/IbI OITPEJCIICHUSI CTPOCHHS MOJIEKYIL.

8. IlepBbIil 3aKkOH TepMOAUHAMUKH. YacTHBIE Cllydaw MEPBOrO 3aKOHA TEPMOJIUHAMMKHU.
BuyTpennsisa sHeprusi, TeroTa u padota. TeraoTsl IpoleccoB MpU MOCTOSHHOM 00beMe U
JIaBJICHUH, COOTHOLLIEHUE MEK]1Y HUMU.

9. TepMmoauHaMUYECKHE TMPOIIECCHl: 0OpaTUMbIe U HEOOpAaTUMBIE, CAaMOIIPOU3BOJILHBIE U
HECAMOINPOU3BOJIbHBIE.

10. TepMOXUMHUYECKUE YPABHEHUS.

11. Bropoe Hayamo TEpMOAMHAMHUKHU. DHTPONUS KaK TepMOAMHAMUYECKas (DyHKIIHS.
Cratuctuyeckass mpupoja BTOPOrO Hadaia TEPMOAUHAMUKH. M3MEHEHHWE SHTpPOIHUM B
pa3iuuHbIX  (a3oBBIX MpeBpalieHusx (MJIaBJICHHE, KpUCTA/UIM3alusl, HCIapeHue,
KOHJICHCAIHs).

12. DOuranenus. 3akoH ['ecca. CnenctBus u3 3akoHa l'ecca. 3aBUCHMOCTH TEIMJIOBOTO
s dexTa oT TeMIiepaTyphl.

13. TeroBo# >(PpPexT XUMHUYECKOW peakmuu. DK30- U SHIOTCPMUUYECKHUE PEaAKIUH.
Vkaxkure 3Haku TerioBoro 3¢dekra Q u sHTanmbnuu tH s SK30TEepMUUYECKON H
SHJIOTEPMUYECKON peaKuil. 3auch TEPMOXUMUYECKUX YPABHEHUM.

14. cTuHHOE YyCTOWYMBOE XMMUYECKOE PABHOBECUE M M3MEHEHHE TEPMOAMHAMHUUYECKUX
byakuui. JlnHaMU4YeCcCKui XapakTep paBHOBECHUS.

15. BinsHMe KOHUEHTpaluu Ha CKOPOCTh PEeaKIUU. 3aKOH JACUCTBYIOIIMX Macc. 3aluch
ypaBHEHMS 3aKOHa JCHCTBYIOIIMX MacC IJisg MNpsSAMOM U 0OpaTHOM peakiuil (depes
napiyaabHbIe JaBJICHUS PEareHTOB U MOJIIPHbIE KOHIICHTPALINH ).

16. AKTUBHOCTb, KO (DUIIMEHT AKTUBHOCTH. 3aBUCUMOCTb KO3(D(PUIIMEHTA aKTUBHOCTU OT
VOHHOM CHJIBI.

17. Xumudeckoe cpoJICTBO. 3aBUCUMOCTh KOHCTAaHTHI PAaBHOBECHUS OT TEMIIEPATYPHI.

18. YpaBHeHHne u300apbl M H30XOpPbl XUMHUYECKON peakiuu. KOHCTaHTHI pPaBHOBECHS
FETEPOrE€HHBIX PEAKLINM.

19. PaBHOBecHs B pacTBOpax 3JIEKTPOJIUTOB.

20. OcHOBBI (hOpMaTTEHON KUHETUKH.



21. ®OTOXMMUYECKHE, TEMHOBBIE W PAAUAIMOHHO-XMMHUYECKHE PEAKIUHU. 3aKOHbI
I'potryca-/lpeiinepa u Jlam6epra-bepa.

22. PacTBOpBI ANEKTPONUTOB. T€OpHUsi ANEKTPOJIMTHYECKOM AUCCOIMALMUA AppeHuyca.
Cnalble U CUIIbHBIC DJIEKTPOJIUTHI.

23. OCHOBHBIE MOJOKEHUSI TEOPUH CHIIBHBIX 3JIEKTPoJIUTOB Jlebast u XroKKens.

24. Jluccommanusi cnaObix  3nekTpoiauToB. CreneHb aucconuanuu. KoHcTaHTa
QUCCOLMALNU. 3aKOH pa3BE/ICHHUS.

Bonpocel k 3xk3amMeHy

(3 cemecTp, ounasi popma 00yUeHH)
1. OcHOBHBIE TOHATHUS KOJUIOUTHON XUMUHU.
2. [TonsTHE O MMCIIEPCHBIX CUCTEMAX.
3. HucnepcHas ¢aza u aucnepcuoHHas cpena. OTIuyuTeIbHbIe TPU3HAKU JUCIIEPCHBIX
CUCTEM: T€TEPOr€HHOCTh U JUCIIEPCHOCTb.
4. JIucnepcHOCTh U TEPMOAMHAMUYECKUE CBOKCTBA TE.
5. I[ToBepxHOCTh paznena das.
6. HeckOMIEHCMPOBAaHHOCTH CHJI MEXMOJIEKYJSIPHOTO B3aMMOJEHCTBUS HA TPAHHUIIE
pasnena (as.
7. IToBepXHOCTHOE HATSKEHHE KaK Mepa CBOOOAHON TOBEPXHOCTHON SHEPTHH.
8. TepMoauHaMUKa NOBEPXHOCTHBIX SIBJICHUM.
9. IloBepxHOCTHAs YHEPIHSI U TOBEPXHOCTHOE HATSHKEHUE Ha TpaHULle pasjena (das.
10. CycneHsuu, ux cTabuIn3aus.
11. ArperatuBHas yCTOMYHMBOCTD MTACT — KOHLIEHTPUPOBAHHBIX CYCIEH3HM.
12. DOMynbcuu U UX KIIacCU(PUKALKUKU, METOAbI UX ModaydeHus. CtaObunuzanusi 3MyJIbCUM.
Mertonpl paspylieHus 3MyJbcuil. BinsiHue npupoasl 3MyJsibraropa Ha yCTOWYHBOCTh U
TUI SMyJibcun. OOpaienne pa3 B SMyJIbCHSIX.
13. Koanecuenuus. [Iponeccsl saMynbrupoBaHus B MUIIEBON TEXHOJIOTHH.
14. MeToapl MONy4eHUS] BBICOKOJUCIEPCHBIX CHCTEM, POJb cTabuiu3zaropa. Meroabl
JUCHEPTUPOBAHUS: MEXAaHMYECKOE U  YJIbTPa3BYKOBOE JpOOJIEHUE, AIIEKTPHUUECKOE
pacnblUICHHUE.
15. KonnmonaHbie MENbHULBI B MUILIEBON TEXHOJIOTHH.
16. bBpoyHOBCKOE JBW)KEHHE M €ro  MOJIEKYJSPHO-KMHETHYECKas  IpHUpoAa.
DKcnepuMeHTAIbHOE MOATBEPKICHNE 3aKoHa DifHITelHa-CmonyxoBckoro. dubdysus u
daykTyanus.
17. Mexanu3Mbl 00pa30BaHUS U CTPOCHHE JIBOWHOTO OJJICKTPUYECKOTO CJIOS Ha
Mex(pa3HbIX TOBEPXHOCTSX: IMyTeM aAcOopOLMH U TMOBEPXHOCTHOM JHCCOLMALIUU.
Crtpoenue ABOMHOro »sJeKkTpuyeckoro ciosi. IlonHoe majgeHue MOTeHIMania B HEM.
DNEeKTPOKUHETUYECKUN /N3eTa/ MOTeHIMANl KaK YacTh TEPMOJUHAMUYECKOTO MOTEHIIHAANA.
18. BiusiHMEe KOHLIEHTpALUU 3JEKTPOJIUTA, 3apSIAHOCTH U paguyca MOHA HA BEJIMYMHY U
3HaK A3eTa-noTreHuuana. [lepezapsaka moBepXHOCTH MHOTO3APAIHBIMU HOHAMH.
19. ArperatuBHasi ¥ CE€IUMEHTALMOHHAs (KMHETUYECKasi) YCTOMYMBOCTb KOJUIOMIHBIX
CUCTEM.
20. @akTopsl yCTOWYUBOCTH KOJUTOMIHBIX CHCTEM.



21. TepMoaMHAMHUYECKHE W KHHETHYECKHE (DAKTOPHl arperaTuBHOM yCTONYHMBOCTH
TMO(UIIBHBIX 30J1eH, (haKTOphl cTa0UIU3aIuu TM0(POOHBIX 30JIeH.

22. SIBnenue koaryysanuu. Koaryssmuus 3JIeKTpOIMTaMH.

23. O6pa3oBaHue U CBOICTBA pacTBOPOB KoutouAHBIX [TAB.

24. T'mapo@uiibHO-TUIIOPMIBHBIN OajlaHC Kak KPUTEPUIl MPAKTUYECKOIO MPUMEHEHUS
ITAB.

25. BBICOKOMOJIEKYJISIPHBIE COETUHEHMS, OCOOEHHOCTU CTPOEHUSI UX MOJEKYJ. ['MOKOCTh
MOJIEKYJI.

26. DIaCTUYHOCTh W IUIACTUYHOCTH noiaumepoB. IIpupoansie m cuntetnueckue BMC.
Bynkanuzanusi.

27. ArperatHoe cocTosiHue. MosekynspHas Macca U (paKIMOHHBIN COCTaB MOJIMMEPOB.
28. BA3KOCTh HMCTHHHBIX M KOJUIOMJHBIX PACTBOPOB. METOIBI ONpeneNeHUs] BA3KOCTH.
YpaBHeHHEe DWHINTEWHA Ul BA3KOCTH 30Jied. Bszkocts pactBopoB BMC. CtpykTypHas
BSA3KOCTh (CBOOOJHO-IMCIEPCHBIX M CBA3HO-AUCIEPCHBIX CHUCTEM) U BIMUSHHUE Ha
BHCKO3UMETPUYECKUI METOJT OpEIEIEHUS MOJIEKyJIsipHO Maccsl BMC.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJUMOW JIJISI OCBOEHMS
TV CHUTILIAHBI

5.1. OcHoBHas JuTEpaTypa

1.JIyxoB, B.B. ®usnueckass xumusi: y4eOHUK JJI CTYJEHTOB OYHOIO U OYHO-320YHOIO
OTIENeHUN XuMHU4Yeckux (¢akyiabTeToB By30oB / B.B.JlykoB, A.H.Mopo3os ;
MuHnuctepcTBO Haykd U Bbicmiero oOpasoBanHuss P®, HOxublii (denepanbHbIi
YHUBEPCUTET. — 2-€ WU3M., pacmup. u gomn. — Pocrtos-Ha-Jlony ; Taranpor : FOxHbIH
denepanbubiil yauBepcutet, 2018. — 238 c. : un. — PexxuM JocTymna: Mo MOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=561130 (nara oOpareHus:
15.10.2021). — buGmmorp. B kH. — ISBN 978-5-9275-2976-6. — TekcT : 37eKTPOHHBIH.

2.PemernukoBa, E.A. Xumus: ydeOHOE T1MOCOOME IS HMHOCTPAHHBIX CTYJICHTOB
€CTECTBEHHOHAYYHOTO U MEAMKO-OMOJIOTHYECKOTO HAMPABICHUS MOATOTOBUTEIBHOTO
oraeneaus ODY : [16+] / E.A.Pemernukoa, O.B.[q6m0 ; ®enepanbHoe
rocyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUYPEXKICHHE BBICIIETO OO0pa3oBaHUs
«¥OxwubIil penepanbHbli yHUBEpcUTeT». — PocroB-Ha-Jlony ; Taranpor : HOxHbIi
dbenepanbubiil yHuBepcuTeT, 2019. — Y. 2. — 117 c. : ui. — Pexxum gocTymna: mo mnojmnucke.
— URL.: http://biblioclub.ru/index.php?page=book&id=577956 (nara oOpalieHus:
15.10.2021). — bubawuorp.: c. 112. — ISBN 978-5-9275-3172-1. — TeKCT : 3JCKTPOHHBIH.

5.2. lonosiHUTEILHAS JIUTEPATYPA
1. IlleBuunpina, JI.B. Xwumus : ydebnoe mnocobue : [12+] / JI.B. llleBHuIpIHa,

A.N. AnapaeB ; HoBocuOupckuii TOCyAapCTBEHHBIM TEXHUYECKUNA YHUBEPCUTET. —
HoBocubupck : HoBocuOupckuii rocyaapcTBEHHBINM TEXHUUECKHN yHUBEpcUTeT, 2017, —
92 c. : TaoJI. — Pexum JOCTymna: 1o MOJIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=575036 (mzara oOparieHus:

15.10.2021). — bubmmorp.: c. 83. — ISBN 978-5-7782-3345-4. — TekcT : 37eKTPOHHBIH.
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V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON CETH
«MHTEPHET», HEOBXOJUMBIX JJIAA OCBOEHUA JUCIIUIIJIMHBbI

Ne Ccpuika Ha
. HaumeHnoBanue pa3padoTku B
nn | uHGopManMOHHBII . JlocTynHoCTh
3JIEKTPOHHOI opme
pecypc
1 https://minzdrav.gov. | OdunmaneHeiii caliT MuHUCTEpCTBA CBoOOAHBIHi JOCTYTI.
ru/ 31paBOOXPAHEHUS] POCCUHCKOM
denepanuu
2 www.garant.ru I'apant.PY — undopmarnmonHo-npaBoBoit | CBOOOIHBIN AOCTYII.
opTan
3 http://femb.ru/ denepanbHas 3ICKTPOHHAsA MeauMHCKass | CBOOOIHBIN JOCTYIL.
oubmoreka MuHHCTEpCTBA
3apaBooxpaneHust PO
4 http://webmedinfo.ru/ | OtkpeiThiii HTHGOPMALIMOHHO- CB0OOAHBIHI JOCTYTI.
00pa3oBaTeNbHBIA MEIUITMHCKHI PECypC
V1. COBPEMEHHBIE [TIPO®ECCUOHAJIBHBIE BA3bI TAHHBIX
N NHO®OPMALMUOHHBIE CITIPABOYHBIE CUCTEMBbI
Perucrpanus uepes nodoit
YHHUBEPCHUTETCKUI
KOMIIBIOTED.
DNeKTPOHHO-OMOINOTe HASs B nanbHeiimem
1. | http:/iwww.biblioclub,ry | €6TeMa (9BC) MPeAOCTABIACTCS
YHuBepcuTeTcKas OnOInoTeKa HEOTpaHUYCHHBIN
OHJIAWH VHJVBHUYAJIbHBIA JOCTYII
H3 J1000# TOYKH, B
KOTOPOU NUMEETCs TOCTYII
K cetu MHTEpHET
2. Www.garant.ru NHudopmaninoHHO-1IpaBoBOM HOpTa CB0OOOHBIN JOCTYTI
Poccuiickuit ”HPpOpMaIMOHHBII
3. | www.elibrary.ru nopTai B 00J1aCTH HayKH, TeXHOJIOTHH, | CBOOOTHBIN JOCTYT
MEJIHUIMHBI U 00pa30BaHUs
4. | www.consultant.ru Poceutickas kommbioTepHas CBOOOTHBIN JOCTYII

CIIPpaBOYHO-IIpABOBAs CUCTEMA

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE
INTPOIT'PAMMHOE OBECIIEYEHUE
[Tpu peanmzaruu ydeOHON AUCITUTUTMHBI PUMEHSETCS CIEIYIONIEe JTUIICH3UOHHOE
¥ CBOOOJTHO paclpocTpaHsieMoe IPOrpaMMHOE 00eCTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMUSI,
HEOBXO/IUMBIE JIJI51 OCYHECTBJIEHUS OBPA30OBATEJIBHOI'O

MPOLECCA MO JUCLHUATIIMHE
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VYuebHble  3aHATHS ~ TPOBOIMATCS B AyJUTOPHSIX,  YKOMIUIEKTOBaHHBIX
CHEIMAIM3UPOBAHHON MeOeNbl0, B TOM 4YHCJIE CTAllMOHAPHBIMH WJIM TEPEHOCHBIMU
TEXHUYECKUMU Cpe/IcTBaMU 00ydeHUs (MMPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS TPOBOAATCS B CICIHAIU3UPOBAHHBIX Jab0PATOPHSX,
OCHAIIICHHBIX BBITSKHBIM IIKaQOM C BOJIOH, TEXHOJIOTHYECKON MPUCTABKON C IMOABOIOM
BOJIBI ¥ CBETHJILHUKOM, XOJIOJUILHIUKOM, Ta0OPaTOPHBIMU CTOJIAMH, CTOJIMKOM JIJIS BECOB,
HabOpOM JTabOpaTOPHOM MOCY/IbI, HAOOPOM XUMHUYECKUX PEAKTUBOB.

CamocrosTenpHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITBIOTEPHOU
TEXHUKOW C BO3MOXXHOCTHIO MOJKIIOUCHUS K ceTH « HTepHeT» 1 obecrieueHneM T0CTyIa
B DJIGKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA.
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