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1. OBIIME ITOJIOXKEHUA

HopmaTuBHBIE TOKYMEHTBI, HCNIOJIb3yeMble PU pa3padoTke 0CHOBHON 00pa3oBaTeJLHOM NMpo-
rpaMMbl

HopmartusHayto npaBoByto 6a3y pa3paboTku paboyei IporpaMMbl IUCIUIUIMHBI COCTABIISIOT:

®DenepanbHbIi 3aK0H OT 29 mekadbps 2012 roma Ne 273-D3 «O6 obpazoBannu B Poccutickoit deme-
parum» (C y4eToM JONOTHEHUH U I3MEHEHNH );

®enepanpubiii 3akoH 0T 31.07.2020 r© Ne304-D3 «O BHecenun uzmenenuit B denepalibHbIN 3aK0H
«O06 obpazoBanuu B Poccuiickoit @enepanum» mo BONpocaM BOCIUTAHUS 00YUarOLTIXCS;

«[lopsimok opraHu3anMu U OCYLIECTBIECHHUS 00pa30BaTEIbHON AESTEIBHOCTH 110 00pa30BaTEIbHBIM
nporpaMMam BBICIIETO 00pa3oBaHUsl — MporpamMMmaM OakalaBpuaTa, MporpaMMaM CIeHUaIncTa, Mporpam-
MaM MarucTpaTypbl», YTBEPKACHHBIN Mprka3oM MuHucTepcTBa oOpasoBanus u Hayku PD ot 05.04.2017 r
N 301;

®DenepanbHBIA TOCYJApCTBEHHBIA 00pa3oBaTelbHbI cTaHAapT Bhiciiero obpazoBanus (PI'OC BO)
(®I'oC-3++) no cnenuansHoctu 04.05.01 dyHnamMeHTa bHAS U MPHUKIATHAS XUMHUS, YTBEPKICHHOTO TPUKa-
30M MunncTepcTBa 00pazoBanus U Hayku Poccuiickoit denepamuu ot 13 wmromst 2017 1. Ne 652;

[Tonoxxenre 0 MPaKTUYECKOW MOATOTOBKE OOYYArOIIMXCSl, YTBEPXKAEHHOE NPHUKa30M MMHHUCTEpCTBA
HayKd ¥ BbIciiero oOpaszoBanusi Poccuiickoit @enepanyu 1 MuHncTepcTBa npocBenienus Poccuiickoit @e-
nepanuu ot 5 aBrycra 2020 r. N 885/390 (3apeructpupoBan MuHuCTEpCTBOM IocTHIMK Poccutickoit dene-
parum 11 cenrsopst 2020 r., peructpanmonssiit N 59778);

MeToan4yeckuMI PEKOMEHAALMSIME 110 OpraHu3aluyd 00pa30BaTeNLHOTO Mpolecca A 00y4eHUs
WHBAJIUJIOB U JIUI] C OTPaHMYEHHBIMUA BO3MOXXHOCTSMH 3/I0POBBSI B 00pa30BaTeNbHBIX OpraHn3alusIX BhICIIE-
ro oOpa3oBaHMs, B TOM YHCJE€ OCHALIEHHOCTH OOpPa30BATENBbHOrO Ipouecca (YTBEp)KICHbI 3aMECTUTEIEM
Munuctpa obpazoBanus u Haykn PO A.A. Kimumossim ot 08.04.2014 Ne AK-44/058H)

Yceras ®I'BOY BO PXTY um. JI.1. Menaeneena;

[Monoxxenne o HoBomockoBckoM uHctutyte (prunnane) PXTY um. [I.11. Menneneesa.

JlokanbHble HOpMaTuBHBIE akThl HoBoMockoBckoro uHctutyTa (hunmmana) PXTY um. I.U. Menne-
JeeBa.

ITomoxxeHue o MOpsSAKE OpraHU3aIMN U OCYIIECTBICHUS 00pa30BaTeIbHON AESITEIHHOCTH MO 00pa-
30BaTEJIbHBIM IIPOrpaMMaM BBICIIEI0 00pa30BaHus - MporpaMmaM OakajgaBpuara, IporpaMMaM CrelrainTe-
Ta, nporpammam maructpatypsl B HU PXTVY um. /.M. MenaeneeBa, NpUHATHIM PEIIEHUEM Y YEHOTO COBETA
HU PXTY um. JI.1. MenaeneeBa ot 30.10.2019;

ITonoxenust 00 3MeKTpoHHOH MH(POPMaMOHHO-00pa3oBaTenbHON cpeae HOBOMOCKOBCKOTO HHCTH-
TyTa (punumana) ¢enepanbHOrO rocy1apCTBEHHOTO OIOKETHOIO 00pa30BaTEIbHOIO YUPEKICHUS BBICILIETO
oOpa3zoBanus «Poccuiickuii XuMHUKO-TEXHOIOTHYECKU# yHUBepcuTeT nmenu .M. MenzaeneeBa»

OcHoBHas npodeccroHalIbHAs 00pa3oBaTelibHas nporpamma (nanee — [porpamma, OITOIT) cocras-
JIeHa B COOTBETCTBUM C TpeOoBaHMsIMH DenepasibHOrO TOCyIapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHAApTa
BhICIIero 0Opa3oBaHus (ypoBeHb OakajgaBpuara) Hampaeienue noArotoBku: 18.03.01 Xumudeckas TexXHOIO-
TS, YTBEPKICHHOTO MprKa3zoM MuHHcTEpcTBa 00pa3oBaHus W Hayku Poccuiickoit @eneparun ot 13 wrons
2017 1. Ne 652 (@I'OC BO), pexomennanusmu Y yeOHo-MeToqnaeckoit komuccun HU PXTY um. [I.1. Men-
JiefieeBa M HAKOIUIEHHBIM OIBITOM IIPENOAaBaHus TUCHMIUIMHBI Kadenpoit dynnamentanbHas xumus HU
PXTY um. I.U. Menneneesa (nanee — Uucturyt). [IporpamMmma paccuntana Ha nu3y4eHHe TUCIUILTAHBI B Te-
yeHue 1 cemectpa.

KoHTponb ycrieBaeMoCTH CTYAEHTOB BeETCs 10 IpUHATONH B lHCTHTYTE cucTeMe.

Pabouas mporpamMma JUCIUILITUHEI MOXKET OBITh pealii30BaHa ¢ MPUMEHEHUEM DIIEKTPOHHOTO 00Y-
YEHHS U JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI MOHOCTHIO HITH YACTHYHO.

2. IEJIb M 3BAJJAYA OCBOEHUA YYEBHOM U CHUILIMHBI

I]env ipenioiaBaHysl JUCIUILTHHEI - 03HAKOMUTH CTYJICHTOB C OCHOBAMH COBPEMEHHOTO YICHUS O
JIUCTIEpPCHOM (HaHO) COCTOSTHUH BEIIECTBA, TOBEPXHOCTHEIX SBJICHHUSX B IUCIIEPCHBIX CHCTEMaX, AaTh MPe/I-
CTaBJICHUE O TEOPSTUUYCCKON U IKCIIEPUMEHTAIBHON 0a3e, a TakiKe 0 MEXKIUCITUILTHHAPHOM XapakTepe U 00
OCHOBHBIX TIEPCIIEKTHBAX U MPo0IeMax dTOW OOMUPHON 00JIaCTH XHUMHH.



3adauamu ipentonaBaHus TUCIUTIINHEL SBIISTFOTCS:
- maTh 4€TKOE TMpe/CTaBiIeHrEe O (QyHIAMEHTAIBHBIX TEOPETUIECKUX U IKCIIEPHUMEHTAIBHBIX OCHOBAX
KOJUIOUJHOM XMMHUU B €€ COBPEMEHHOM COCTOSTHUU, a TaKKe TMOHUMAaHHUE MPUPOJLI U MEXAHU3MOB MPOIIEC-

COB, IMPOTCKAOIIUX B MUKPOT'CTCPOrCHHBLIX CUCTCMAX,

- ¢opMupOBaHHE CHCTEMBI 3HAHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX (DH3MKO-XMMHYECKUX TPOIIECCOB
Ha MeX(a3HOH TOBEPXHOCTH U B TUCTIEPCHBIX CHCTEMAX;

- (hopMHpOBaHUE U Pa3BUTHE YMEHUN YETKOTO M JIOTHYECKOTO MPEICTABICHUS O CTPYKTYPE KOJIJIOU]I-
HOW XVIMHH KaK HayKH O TIOBEPXHOCTHBIX SIBJICHHUSIX M TUCTIEPCHBIX CHCTEMAX;

- MOHMMaHWE CMBICIIa OCHOBHBIX 3aKOHOMEpPHOCTEH, 00yueHHe OpHEeHTHPOBATHCS B MX NMPUMEHEHUH
JUISL COBPEMEHHBIX TEXHOJIOTUH;

- mpuoOpeTeHne U (POPMHUPOBAHNE HABBIKOB PACUYCTOB KOJUYCCTBEHHBIX MAPAMETPOB MOBEPXHOCTHBIX
MIPOIIECCOB U IUCTIEPCHBIX CHCTEM;

- mpuoOpeTeHue U GOPMHUPOBAHKE HABBIKOB aHAIN3a PE3Y/IbTATOB UCCIICOBAHUS U UX PETYIMPOBAHUE
JUTISL OITUMMU3AITIH TEXHOJIOTHUYECKUX MTPOIIECCOB.

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucummnmaa B1.0.21 Komnmonanas xumus otHocuTes kK O0sA3aTenbHOi yacTtr 01oka 1 JIUCIUAIIIAHEL
(Momynm). lucumriaa GasupyeTcsl Ha TuciuiuinHax (Monyiisnx): Maremaruka, @usnka, Xumus, Ousznue-
cKasi XuMusi, BICOKOMOJIEKYJISIPHBIE COSTUHEHUSL.

4. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JUCIHHUITJIMHBI

N3yveHne TUCHUIUIMHBI HAIIPABICHO HA TPUOOPETEHUE CISAYIONINX KOMIIeTeHINii 1 HHIUKATOPOB

HX TOCTHIKCHUSA

Yuusepcaabnbie komnereHunu (YK) 1 HHIMKATOPBI HX JOCTH/KEHHSA

HanmeHnoBanue
KaTeropuu

(Tpymsr)
OIIK

Kon n nanmenosanune OIIK

Kon 1 HanmeHOBaHMe nHANKaTOpa HoctikeHus OITK

Oodwenpodeccnonanbubie komnereHuu (OIIK) n nHAMKATOPBI HX JOCTHKEHUS

Haumenona-

HHE

KaTeropuu Kon n nanmenosanune OIIK Kon u HaumenoBanue nnaukatopa goctkenus OITK

(Tpymsr)

OIIK

O6menpodec- OIIK-1. Cnocoben m3ywars, anamu- | OIIK-1.1. Cucremarusupyer W aHaJIU3UPYET pPE3YJIbTATHI
CHOHATBbHAS 3WPOBaTh, HCIIOJNB30BATh MEXAHW3MBI | XUMHYECKUX 3KCIICPUMEHTOB, HAOIIOACHUN, WU3MEPEHUH, a
TIO/ITOTOBKA XUMHUYECKUX PEaKIHM, MPOUCXOJs- | TaKXkKe Pe3yJIbTaThl pacueToB

IMX B TEXHOJOTMYECKUX IIpoLeccax
U OKPY’KalolEM MHUpPE, OCHOBBIBASIChH
Ha 3HAHUSAX O CTPOCHHUU BELIECTBA,
IIPUPOJIE XUMUYECKOMN CBSI3U U CBOM-
CTBaxX pAa3JM4YHBIX KJIACCOB XHUMHUYE-
CKHX DJIIEMEHTOB, COCIWHEHHH, Be-
LIECTB ¥ MaTEPHUAIIOB.

CBOICTB BCLICCTB U MATEpUAIOB

OIIK-1.2. 3HaeT OCHOBHBLIE CBEICHHMS O MEXAaHHU3MaX XMMH-
YECKUX PEAKLUi, CTPOEHUM BEUIECTBA, IPUPOJE XUMUYECKOH
CBS3M M CBOMCTBAaX pa3IMYHBIX KJIACCOB XHUMHUYECKUX 3IIe-
MEHTOB, COEIMHEHNH, BENIECTB U MaTEPUAIIOB.

OIIK-1.3. Brnageer HaBbIKAMH TIPOBEICHHS XHUMHUYCCKOTO
aHaJIKM3a; UCMOJBb30BaHUEM CIIPABOYHON XMMUYECKOH uTepa-
TYpbl; METOAAMH MPOBEIEHUS XUMUUYECKUX PEAKIHUl U Ipo-
1I€CCOB.




OIIK-2.

HCTIONIb30BATh
MaTeMaTHYecKue, pusndeckue, hpusn-
KO-XHMHYECKHE, XUMHUIECKIE METO/IBI
JUISL perIeHus 3ajad NpoecCHoHab-
HOH NIeATEIIHLHOCTH.

OIIK-2.1. 3HaeT coBpeMeHHbIE MaTeMaTHYECKHEe M (HU3UKO-
XMMHUYECKHE METOMABI U PEHICHUs 3a1ad MPOQeCcCHOHATb-
HOM JEATENbHOCTH.

OIIK-2.2. Bnaneer W WCHONB3yeT COBPEMEHHBIE METOABI U
0a3pl MaHHBIX I pemIeHus 3afad MpodhecCHOHaIHHON nes-
TEJILHOCTH.

OIIK-2.3. [IpumeHsieT OCHOBHBIE SKCIIEPUMEHTANILHBIE METO-
JIbl UCCIIEZIOBaHUS (PU3MKO-XUMHUYECKUX CBOWCTB BEIIECTB, a
TaKkXKe TEOPEeTHUECKUE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIIU-
IUTMH K PEIIEHUI0 MIPAKTUYECKUX BONPOCOB XUMUUECKOH TeX-
HOJIOTHH.

OIIK-5. Cmoco0OeH OCYIIECTBIATh
IKCIEPUMEHTAIIbHBIC HCCIICIOBAHUS U

OIIK-5.1. CnocoOeH OCyImIeCTBIATh HKCICPUMECHTATIBHEIC
UCCIICIOBAHUS W UCIIBITAHHS 10 3aJaHHOW METOJIHKE, COOu-

IIPETUPOBATH
JlaHHBIE.

UCIIBITAaHHS 110 33JIaHHOH METOIHKE,
NPOBOJNTH HAOIFOJCHUS ¥ U3MEPCHHUS
¢ yueToM TpeOOBaHUII TeXHUKU 0e30-
MacHOCTH, 00padaThiBaTh W HHTEP-
9KCIIEPUMEHTAIIbHbIC

paTh U aHAJIU3UPOBATH JIMTCPATYPHBIC JdHHBIC.

OIIK-5.2. Crioco0OeH nMpoBOANUTh HAOMIOACHHUS U U3MEPEHHUS C
y4eTOM TpeOOBaHMIA TEXHHUKH O€30MaCHOCTH.

OIIK-5.3. CnocobeHn o0pabaTbiBaTh ¥ HMHTEPIPETUPOBATH
OKCIICPUMEHTAJIBHBIC NAHHBIC, TOTOBUTH OTYETHI IO BBINOJI-
HEHHOM UCCIIeIOBATENLCKON paboTe.

IIpodeccnonanbHble KOMIETEHINN U HHAUKATOPBI HX J0CTHKEHUS

3amaua npodeccuo-
HaJIbHOU JIesITeNbHO-
CTH

OO0BeKT 1M 00-
JIaCTh 3HAHUS

Kox n Hanmenosa-
aue [1K

Konx n nanmenosa-
HUE UHIUKATOpA
noctmkenns [TK

OcnoBanue (podeccuo-
HaJIbHBIN CTaHAApPT, aHAJIU3
onbiTa) O00OIIEHHBIE TPY-

JI0BbIe DyHKIMH

BrimonHenue ¢yHaa-
MEHTAIIBHBIX U TIPH-
KJIaJHBIX paboT mouc-
KOBOT'O, TEOPETHYE-
CKOTO ¥ 9KCIIEPHMEH-
TaJILHOTO XapakTepa ¢
LIENBIO OTpe/IeICHHS
TEXHUYECKHX XapakK-
TEPUCTUK HOBOU TeX-
HUKH, a TAaK)Ke KOM-
iekca pabor 1o pas-
paboTKe TEXHOJIOTH-
YeCKOil JOKyMeHTa-
11U,

XuMudeckoe, Xu-
MHKO-
TEXHOJIOTHYECKOe
MIPOM3BOJICTBO;

CKBO3HBIE BUJIBI
npodecCHOHATTBHOM
JeATENBHOCTH B
HPOMBIIIICHHOCTH
(B cthepe opranmza-
LM U TIPOBEACHUS
Hay4IHO-
HCCIIeIOBATEIILCKHX
¥ OTIBITHO-
KOHCTPYKTOPCKHX
pabot B obmactu
XHMHYECKOTO U
XHUMUKO-
TEXHOJIOTHYECKOT0
IIPOU3BOACTBA).

MK-5. Cmocoben ocy-
LIECTBIISATH MPOBEICHNE
pabot mo oOpaboTKe u
aHaIU3y Hay4YHO-
TEXHUYECKOW  HHDOP-
MallMl W pe3yJbTaTOB
HCCIIEI0BAHUMN, BBIIOJ-
HSTH

IKCIIEPUMEHTBI u
0OpMIISITH pe3yIIbTaThI
UCCEeIOBaHUNH U pa3-
paboTOK, TOTOBHOCTH
OCYLIECTBJIATh MOJTO-
TOBKy ﬂOKyMeHTaL{I/II/I,
MPOEKTOB  IUIAHOB U
MporpaMM TPOBEICHUS
OTJIENbHBIX ITAIoB
pabor.

NK-5.3. T'otoB ucHois-
30BaTh 3HAHHE CBOMCTB
XUMHYECKHX  DJIEMEH-
TOB, COEIWHEHHH |
MaTepuaioB Ha UX OC-
HOBE Uil  pEUICHUs
3aga4 Mpo¢)eCCHOHAITb-
HOH J€STEILHOCTH.

Ananu3 TpeboBaHHi K Mpo-
(heccroHANEHBIM KOMITETCH-
IS, TIPEIBABIIEMBIM K
BBIITYCKHUKaM HaMpaBJICHUS
MOATOTOBKH Ha PBIHKE TPYAA,
0606muieHHe 3apy0eKHOTO
OIIBITA, IPOBEEHUSI KOH-
CyJbTalMi C BEAYIIUMHU pa-
0oTomaTeNsIMuU, 00bEqUHE-
HUSIMH paboTonarenei oT-
pacnu, B KOTOpo# BocTpedo-
BaHbI BBIITYCKHUKH B paMKax
HAaIIpaBJICHUS TTOJTOTOBKH.

[MpodeccroHa bHBIN CTaH-
nmapt 19.002 «Cnennanuct
0 XUMHUYECKOH TTepepadoTke
He(TH U ramay, yTBep KIeH-
HBIHA Tpuka3zoM MunucTEp-
CTBa TpyJa U COLIUAIBLHON
3anuThel Poccuiickoi Dene-
pauuu ot 19.12.2014 Ne 926
H,
O6o6menHas TpynoBast GyHK-
nus. A. IIposenenue Hay4HO-
HCCIIEI0BATEIBCKUX U OIBIT-
HO-KOHCTPYKTOPCKHX paspa-




0OTOK IO OTAENBHBIM pa3zie-
nam TeMbl. A/02.5. OcymecTs-
JICHUE BBINOJHEHHS SKCIIEPH-
MEHTOB U 0(h)OpMIICHHUS pe-
3yIbTaTOB UCCIICOBAHAH 1
pa3paboToK (YpOoBEHb KBaJIH-
(uxarun - 5).

B pesyabTaTte u3ydyeHusi JMCHUIUINHBI CTYAEHT 0aKaJIaBpHATA JOJIKEH:

3HATh!

- OCHOBHBIE 3aKOHBI (DU3UKM M XUMHUH, PU3HUECKONH XUMHUH, (PU3NKO-XUMUYECKHE SIBICHUS U 3aKOHOMEPHO-
CTH, UCIIOJIb3YEMBIE B KOJUIOUJAHON XUMUM;

- OCHOBHBIE IIOHATHA U 3aKOHOMEPHOCTH IIOBEPXHOCTHBIX SIBICHUH, crierudruieckre 0coOeHHOCTH KOJJIOUA-
HOT'O COCTOSIHHSL, YETKO U JIOTHYHO MPEACTABIATH CTPYKTYPY KOJJIOUAHON XUMUHU.

- 3aKOHOMEPHOCTH MOBEJICHHS, METOJIbI TOTYUYECHHUSI K OCHOBHBIE (PH3UKO-XUMHYECKIX CBOHCTBA AUCIIEPCHBIX
CHCTEM, COBPEMEHHOE COCTOSIHUM TEOPHU IMOBEPXHOCTHBIX SIBJICHUM, YCTOMYMBOCTH M KOATYJISALUH AUCIIEPC-
HBIX CHUCTEM;

- BO3MOKHOCTH HCIIOJIb30BAHUS TIOBEPXHOCTHBIX SIBJICHUI JUISl IPUTOTOBJICHUS JIEKAPCTBEHHBIX (OPM;

- (hakTOPBI, BAUSIONINE HA 3aCTyJHEBaHUE, HAOyXaHHe, THKCOTPOIIHIO, CHHEPE3HC, BASKOCTh, MEPUOIMUECKIE
PeaKknuu B MEXaHU3Me IIPUTOTOBJICHHUS JIEKAPCTBEHHBIX (OPM.

YMeETb!

- POBOJIUTH PACUETHI C UCIIOJIH30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOAUHAMHUKU MOBEPXHOCTHBIX SIBJIE-
HUU U ONIPEAENSITh KOJIMYECTBEHHBIE TAPaMETPhI IUCIIEPCHBIX U CTPYKTYPUPOBAHHBIX CUCTEM;

- MPOTHO3UPOBATh BJIUSHUEC PA3NIMYHBIX (PAKTOPOB HA CBOMCTBA JUCIEPCHBIX CHUCTEM, MO3BOJISIOUIUE OITH-
MHU3HAPOBATh TEXHOJIOTHYECKHE TIPOIECCHI ITePepadOTKN UX B KOHEUYHBIE MAaTEPUATHI C 3aJAHHBIM KOMILIEKCOM
CBOICTB.

- IPUMEHSITD MMOJTYYCHHBIC 3HAHMS MPU U3YUECHUH aHAJIUTHUECKOM, papMaIleBTHUECKON XUMUH, apMaKkOTHO-
3ud, (apMaKoJIOrU, TOKCUKOJIOTHH, TEXHOJOTHH JICKAPCTB.

BJIAJIETh:

- OCHOBHBIMH NPHEMaMH U METOJAaMH (PU3UKO-XMMHUCCKUX HM3MEPEHHI; padoTaTh ¢ OCHOBHBIMU THUIIAMH
puOOPOB, UCIIOJIB3YEMbIX B (DU3MUSCKON U KOJIJIOUTHONH XUMUH.

- HaBBIKaMU MPUTOTOBJICHHUS, OIIEHKON KadecTBa, CII0OCOOAMH IMOBBIIICHHUS CTAOMILHOCTH JHMCIIEPCHBIX CHC-
TEM;

- HaBBIKAMH TPOBEJICHUS HAYYHBIX HCCIICOBAHUN JUIS YCTAHOBJICHHS B3aUMOCBS3U (DU3MKO-XMMHUYECKUX
CBOMCTB U (hapMaKOJIOTHUECKON aKTUBHOCTH.,

- HABBIKAMH MIPOBEJICHUSI SKCIIEPUMEHTA B JUCIIEPCHBIX CUCTEMAaX M MeToJaMu 00pabOTKH IMOIYYEHHBIX pe-
3yJILTATOB, a TAK)KE HaBBIKAMH B PEIICHUH TCOPETHUCCKUX M MPUKIIATHBIX 3a7a9 B 00J1aCTH KOJUIOMIHON XH-
MUH.

5. OBBEM JUCHUIVIMHBI U BU/IbI OBPA3OBATEJIBHOI'O ITPOLECCA

Cemecmp 5
B TOM YHCJIC B (pOPME MPAKTHIC-
O0Bem N
CKOHU IIOATrOTOBKHU
Bun yae6Hoit paboTh
3.e. akaza. 4. | acTp. d. 3.e. aKas. 4. acTp. 4.
OO61mas TpyA0eMKOCTh TUCITUTITHHBI 4 144 108
KoHTakTHas paboTa - ayTMTOPHBIE 3aHATHUS: 1,49 53,65 40,24
Jlexmmu 0,5 18 13,5
[Tpaktuaeckue 3ansatus (I13)
JTaGopatopusie pabotsl (JIP) 0,94 34 25,2 0,94 34 25,2




CamocrosTelpHas padboTa 1,52 54,65 40,99

KonTpons 0,99 35,7 26,78
Koncynpramms 0,05 1,65 1,24

Dopwma (bI) KOHTPOJIS: 3auver, sk3amen

6. COIEP)KAHUE JUCIUITJINHBI

6.1. Pa3znennl AMCOUIIMHBI 1 BUALI 3aHATHNR

aK. 4acoB
N BTA.B | o BTAB | BTA.B | o . |BTEB|
/' Pa3nen qUCHMIIMHBI Bceero | dopme K dopme pa. ¢opme ﬁa * | dopme ﬁaM'
wn mpakr. | WM NpaKT. Sat. | ppaxr. | PA0OTBL phaker. | PA00TA
moAr. MO/, moAr. MO/,

1. [Pasmen 1. Ipenmer u 3agaun 4 1 3
Kypca
Paznen 2. TepmoauHamuka mo-

2. |[BEpXHOCTHBIX SIBJICHHUIA. 16 3 5 8
AncopOuus

3. [Pasmen 3. IOC u snexrpokuue- 16 3 5 8
[THYECKHE SBICHHS

4. [Pasnen 4. Cunres aucnepcHbix 15 b 5 8
crcteM
Paznen 5. CpoiicTBa AucHepcHbIX

5. ncrem 14 2 5 7
Pasnen 6. Komnongnsie ITAB kak

6. |mmogubHble MHCIEPCHEIE CHCTe- 12 2 5 5
MBI

7. |Paznen 7. VeToitumBoCTh U Koa- 16 3 5 8
CYJISIHs JUCTIEPCHBIX CHCTEM

8. Paznen 8. CprKTyp006p8.30Ba- 15 2 4 9
HUE B INCIIEPCHBIX CHCTEMAX
KoHncynpramus 0,3 0,3
[ToiroToBKa K SK3aMeHy 35,7 35,7
NUTOI'O 144 18 34 92

6.2. Conep:xaHue pa3/iesi0B M CHUILITHHbBI

CopneprkaHue pasziena

KosutonnHas XuMust — Hayka O MOBEPXHOCTHBIX SIBICHUAX U AUCIEPCHBIX cucTeMax. OCHOB-
HbIE TIPU3HAKH OOBEKTOB KOJUIOMJHON XUMHH: FE€TePOTreHHOCTh, AUCIEPCHOCTh. [loBepXxHOCT-
HBIC SIBIICHHS, KOJUIOUIHBIE CHCTEMBI, UX KIacCH(HUKAIMS, MPUMEPHI;, 3HAYCHHE IS XUMHIC-
CKOM TEXHOJIOTMH U 3aIIUTHI OKPYKaIOIeH cpeabl.

Ne pas- HaunmenoBanue pasgena
Jiena JHUCIUTUTIHBI
1 IIpeaMeT u 3a7a4M Kyp-
ca
TepmoaunaMuka mno-
BePXHOCTHBIX SIBJICHHIA.
2 Ancopouus

TepMoauHAMIKa TOBEPXHOCTHBIX SIBICHHIA.

VYnensHast cBOOOIHASI TOBEPXHOCTHAS SHEPrHs (TTOBEPXHOCTHOE HATSDKEHHUE) KaK XapaKTepH-
CTHKA MMOBEPXHOCTHU paszena. J{ucrnepcHocTb, KpUBU3HA MOBEPXHOCTH, yIeIbHAs TOBEPXHOCTb.
VYpasHenue ['n60ca-I'enbMrobia 11 BHyTpeHHEH (IIOJIHOM) HEPrHH MOBEPXHOCTHOTO CIIOSL.
IIporeccbl  caMONPOM3BOJIBHOTO YMEHBIICHNS! TOBEPXHOCTHOH sHeprun. dDopMupoBaHue
CTPYKTYPBI MOBEPXHOCTHOTO ciosl. [loBepxHOCTHOE HaTshkeHue u afgcopOims. [lomHas n u36s1-
TouHas (TuOOCcoBCKast) ancopbuus; ypapHenue I'n66ca. BreBox u anamms.

AncopOmust ra30B 1 MapoB Ha IIOBEPXHOCTH TBEPIBIX Tell. B3ammMonelicTBust mpu agcopOmum.
Knaccnguxamus mexanmsmoB ancop6Ouum. JlokanuzoBaHHas amgcopOIMst ra3oB Ha TBEpAOH
MOBEPXHOCTH 1O Teopuu JIeHrMiopa. YpaBHeHNe aJcopOIi MOHOMOJIEKYJIIPHOH abcopOrmu
JleHrMIOpa M €ro aHajlu3; ONpe/eleHHe KOHCTAHT ypaBHEHHUs (JIMHEHHas (opMma ypaBHEHUS




Jlenrmropa). Teopust MOHOMOJIEKYJISIPHOM ancopOLMy, YpaBHEHHUE H30TEPMBI aicoOpOIHH, ero
aHamm3 JluHeliHas ¢opma ypaBHeHus bOT u pacuer ero koHcrant. OmpeneneHue yaeapHOH
noBepxHocTu MeTogoM BOT.

VpaBuenne ['m66ca nas aGcopOumu pa3baBiIeHHBIX PAacTBOPOB. IIOBEpXHOCTHO aKTHBHBIE
(ITAB) 1 moBepXHOCTHO — HHAKTUBHBIC BEIIECTBA HA Pa3HBIX MeX(a3HBIX rpaHunax. [Ipasmma
ypaBHUBaHUA noysipHOCTell Pebunnepa. Opranmdeckue [TAB ¢ nuuisHEIME MOJICKYIaMH; HX
KJIacCH(UKAIMS [0 MOJICKYJISIPHOMY CTPOCHHIO (aHHOHHBIE, KaTHOHHBIE, aM(OJIHUTHEIE, He-
WOHHBIE, HU3KO — M BBICOKOMOJIEKYIISIpHBIe). [IpencraBieHne TuaApoGHIEHO — IHHIOGIIEHOM
Oanance monexyn [1AB.

3aBHCUMOCTh TIOBEPXHOCTHOTO HATSKEHMS OT KOHIIEHTpaluu pactsopa ITAB; moBepxHocTHas
aKTHBHOCTh. YpaBHeHue llInmkoBckoro. M3oTepMa MOHOMOJIEKYIApHOH agcopouun Jlenrmro-
pa. CBs3p ypaBHeHuil Jlenrmiopa u lllumkoBckoro. Biusaue crpoenus monexyn IIAB nHa
MOBEPXHOCTHYIO aKTHBHOCTb, IpaBmio [lrokno — TpayOe./I[BymMepHOE COCTOSHHE BELIECTBA B
azicopOnMoHHOM citoe. JIBymMepHOoe (TIOBEPXHOCTHOE) IaBjeHHE. YpaBHEHHE IBYXMEPHOTO
cocrostHUs BemecTBa. CTpoeHHe afcOpOIMOHHEIX cioeB. OmnpeneneHre MOJCKYISIPHBIX Xa-
paxtepuctuk [TAB.

Anres3us, cmaunBanue. KpaeBoit yron cmaunBanus. JInopuiabHOCTE M THOGOOHOCTD MOBEPX-
HocTu. CBsA3b paboTHI aAre3uy ¢ KPaeBbIM YIJIOM CMauyMBaHMs. M3MepeHune MHOGHIBHOCTH C
nomompio [TAB. BnustHue mpupoas! agcopOeHTa, ancopdara 1 pacTBOPHUTENS Ha 3aKOHOMEP-
HOCTH ajzicopOuunu u3 pactBopos. [IpaBuio ypaBHuBaHUS monsipHOcTel Pedunaepa. [paktuye-
CKOE 3HAUCHHUE aJI'e3UH ¥ CMauNBaHUsL.

J9C u 3J1eKTPOKUHETH-
YyecKue siBJIeHHUs

AzcopOIrs MOHOB M3 PAaCTBOPOB BIICKTPOJHUTOB, OCHOBHBIC 0COOCHHOCTH. CYIIHOCTh TEOPUH
Ilenbmroneia, I'yn — Yenmena, llltepHa. MexaHusmbl 00pa3oBaHHsS M CTPOCHHS JBOIHOTO
anekTpudeckoro cnos (JA2C). [loTeHIman mMOBEpXHOCTH U 3JIEKTPOKUHETHUCCKUN MTOTCHIIHAI.
IIpumepsr o6pazoBanus JI3C; cTpoeHrEe MUTICIUTBL

Brustare 37€KTpONIMTOB Ha TOMIUHY IUPQPY3UOHHOTO CIIOS U 3JICKTPOKWHETHUECKUH MOTCH-
nuai. M3osnekTpuyeckas ToOUKa, mepe3apsika HOBEPXHOCTH. Juanmns U 3JIeKTpoananu3. JeK-
TPOKUHETUYECKHE SBIEHUA. YpaBHeHHE [ 'enbMmronsina — CMOIyXOBCKOTO ISl 3JIEKTPOOCMOca
u 31ekTpodopesa. [IpakTHIeckoe UCTIOTH30BAHUE DIICKTPOKHMHETHICCKUX SBICHHH.

CuHTE3 INCIEepPCHbIX
cucTeM

JlucrepcHbIe CUCTEMBI; TUCIEPCHOCTh U TEPMOJMHAMUYECKUE CBOMCTBA CHCTEM; HCIIONIB30Ba-
HHE BIHMSHHS AUCIIEPCHOCTH HAa TEPMOJMHAMUYECKUE CBOMCTBA CHCTEMBI B XMMHYECKOH TeX-
Hosiorur. OCHOBHBIC YCJIOBHS TOJMYYEHHs KOJUIOMAHBIX CHCTeM. METOIbI TUCIePrUupOBaHHUS.
VYpasuenne [1.A. PeOunnepa ans paGoOTHl TUCTIEPTHPOBaHHA. AICOPONMOHHOE MOHMKEHHE
npouHoctH (3hdexT Pebunnepa). Puznko-XxUMHUYECKOE TUCTIEPTHPOBAHUE OCAAKOB (TIETITH3a-
usi). [oMoreHHas m reTeporeHHas KoHaeHcamus. DHeprus ['mb66ca oOpa3oBaHUs 3apo.bIiia
HOBOI1 (ha3bl, KpUTHUYECKUH pa3mep 3apoppima. J[Be craauu oOpa3oBaHMs HOBOU (as3bl: oOpa-
30BaHUE 3apoJbIliel ¥ pocT YacTull. CBs3b KUHETHKH 00pa3oBaHMs HOBOIT a3kl ¢ mepechIiie-
HHEM. YIIpaBieHHe JUCIICPCHOCTBIO NMPU TOMOTEHHOW KOHAeHcalmu. [Ipumepsl momydyeHus
JIMCHEPCHBIX CUCTEM MeTOaMH (PM3MYECKOH U XMMHYECKON KOHICHCAIHH.

CaoiicTBa JUCIIEPCHBIX
cucTeM

YHHUBEPCATBHOCTD MOJICKYJISIPHO — KHHETHYECKUX CBOMCTB PACTBOPOB M JAUCHEPCHBIX CHCTEM.
BpoyHOBCKOE JIBIKEHHE M €r0 MOJICKYJIIPHO — KHHETHYecKas mpuposa. CBs3b MEXIY Cpel-
HUM CIBHTOM YacTull u kodddurmentom mudpdys3un (ypaBHeHHE DifHIITEeHA - CMOIYXOBCKO-
r0). DKCIIepUMEeHTaJIbHas IIPOBEpKa ypaBHEHHs DUHIITeHA — CMOIyXOBCKOTO.

CBs13b pa3MepoB YaCTHIl CO CKOPOCThIO ocaxkaeHus. CeTMMEeHTalMOHHBIN aHaIN3 TOIHIMC-
NEPCHBIX CUCTEM. KpI/IBaﬂ KHMHECTUKHW CCAMMCHTAIIUH. KpI/IBbIe pacnupeaciacHusa 4acTul 1o pa-
nuycam. CenuMeHTannoHHO — ) (Gy3MOHHOE paBHOBECHE, THIICOMETPHYECKHI 3aKOH. Xapak-
TCPUCTUKH Ce}]HMeHTaL{MOHHOP’I yCTOﬁqHBOCTM JAUCTIEPCHBIX CUCTEM.

OrnrTryeckue sIBICHUS B IUCTIEPCHBIX cHcTeMax. Du3Hudeckas CYIHOCTb PacCesHUSI CBETa. Y CIIOBHS
PIJIEeBCKOTO paccesiHusL. Y paBHeHHE Panest u ero anamms. TypOnmumerpust 1 HeenoMeTpusL.
Bmsiane quctiepcHOCTH Ha paccesiHue cBeta. Onpe/ieneHne pa3Mepa 9acTuIl o Meroxy [ emnepa.

Konnounnsie IIAB kak
JauopuiIbHbIE IUcIepc-
HbI€ CHCTeMBI

TepMoauHaMuueckue ¥ KWHETHYECKHE (PaKTOPHI arperaTHBHOCTH yCTOHYHBOCTH.
ArperatuBHas yCTOHYHBOCTb M KOAryJSIIUS JUCHEPCHBIX cHcTeM. JImodunbHble 1 IH0d00-
HbIE JIMCIEPCHbIE CHCTEMBI.

PactBops! kommonaHbix [TAB kak nroduibHbIe qucnepcHbie cucteMbl. O0Mas XapaKTepucTH-
Ka ¥ kiaccudukanus komtonaubsix [TAB. Onenka qudmnbabix cBoiictB [TAB. I'mnpodunsHo —
nmo¢wuipHbli 6ananc (I'JIB). Bruopasnaraemocts 1 TokcuaHocts [TAB.

CgoiicTBa BomHbIX pacTBopoB [TAB. Murnemro6pazoBanne. PakTopsl, cCIOCOOCTBYIOIINE MHIIET-
noo6paszoBannio. Kpurideckas koHneHTpanus mumemiooopazosanus (KKM) u merons! ee omnpe-
JerneHust. BisiHue cpefibl 1 KOHIIGHTPAIMU PacTBOPOB Ha cTpoenue u ¢popmy Mune1. Comoou-
ysanyst. Brmsiaue paznmaabix GpakropoB Ha KKM. Mexannsm mororero aeiicteust [TAB.




YcroitunBocTh M Koary-
JISIOUSI AUCTIEPCHBIX CHC-
TeM

JInodoOHBIE cHCTEMBI, arpeTaTHBHAS U CEeIUMEHTAllMOHHAS YCTOMUHBOCTD, KOATyJIISLIHSL.
3aKOHOMEPHOCTH 3JEKTPOJIMTHON Koarymsiuu, npasuia Lllymene — Fapau. D¢dekTuBHOCTD
COyIapeHHi MeX/y JaCcTUIAMH U IOTeHIHAIbHBIH Oapbep. Kinernka xoarymsmum no Cmoiry-
XOBCKOMY. BbIcTpast m Me[uIeHHas Koaryisius. Y paBHEHHE CKOPOCTH KOATyJIAINH, KOHCTaHTa
CKOPOCTH W BpeMsl IOJIOBUHHOHM Koaryisnud. KpuBble KMHETHKHM KOAryJsillud W aHaIUTHYe-
CKas 3aBHUCHMOCTb YMCJIa YAaCTHIl PA3HOTO MOPSAKA OT BPEMEHH.

OCHOBHBIE TOJIOKEHUSI TeOpUU ycToHunBocTH Koarymsuuu JJJIPO. daktopsl ycToHYMBOCTH
JMCIEPCHBIX CHCTeM. PacKiIMHMBaIOIee JaBIeHHE M €r0 COCTAaBILIONIHE: 3IEKTPOINTHIECKas,
MOJIEKYJISIpHast (COJbBATAIlMOHHAs); CTPYKTYPHO — MEXaHWYECKHH Oapbep M SHTPONHITHBIN
(hakxrop (ancopbunonnsie kpusblie ciaou [IAB, BMC). IloTeHunanbHble KpUBBIE B3aUMOACHCT-
BUA yacTull. [IoTeHIMaIbHBII Oapbep ¥ ero 3aBUCUMOCTb OT TOJIIMHBI AU((Y3HOHHOTO CIIOS.

CTpykTypoodpa3oBanue
B AMCIIEPCHBIX CHCTEMAX

Bo3HnKHOBEHHE OOBEMHBIX CTPYKTYpP B Pa3iIMYHBIX THCHEPCHBIX CHCTEMaX KaK YaCTHYHBII
ciydaii xoarymsiun. CTpykTypooOpasoBanue B cooTBeTcTBUH ¢ Teopuedd JIDO. Tumsl u
MPOYHOCTh KOHTaKTOB MEXAY YAaCTHIAMH B CTPYKTYpUPOBAHHBIX IUCIEPCHBIX CHCTEMaXx.
KoarymsiumoHHO - THKCOTpPOIHBIE M KOHJACHCALMOHHO-KPUCTAJUIU3ALUOHHBIE CTPYKTYPHL
Ilepexon oqHUX CTPYKTYp B ApyTHE.

Peonoruyecknii MeTo MCCIEI0BaHUS AUCHEPCHBIX cucTeM. CIoCOObI OIMCaHMs MEXaHUIECKHX
CBOICTB JUCIEPCHBIX cucTeM. Peosiorndeckue Mopenu; yHnpyrocrb, BS3KOCTb, INIACTUYHOCTb.
Peonornueckue cBolicTBa AUCHEPCHBIX CHUCTEM. BS3KOCTh MHUIKUX arperaTMBHO YCTOHUMBBIX
IUCIEPCHBIX CHCTEM. YpaBHeHHE DWHIITEiHA. BiusHMe Ha BA3KOCTh pasiMYHBIX (HaKTOPOB;
KOHIICHTPAIMN AUCHEPCHOU (has3bl, BpeMEHH, MEXaHWIECKUX BO3/IEHCTBHM, TeMnepaTypbl. Kiac-
cu(UKanys JUCTICPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKHM CBOWcTBaM. HEIOTOHOBCKHE U
HEHBIOTOHOBCKHE, TICEBIOIIACTHYIECKNE U JUIATAHTHBIC XUAKOCTH. bunramosckue tena. [omn-
Hasl peoJIoTHuecKasi KpUBasi AMCIIEPCHON CUCTEMBI € KOAryJISILIUOHHOM CTPYKTYpOH.

7. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUNAM K PE3YJIBTATAM OCBOEHUSA

JACIMILINHBI

B pesynbrare ocBoenus aucuun- | Pasnpen | Paznen | Pasgen | Paznmen | Pasnmen | Pasmen Pasnen | Pasmen

JIUHBI CTYJEHT JJOJKEH: 1 2 3 4 5 6 7 8

3HaTh:

- OCHOBHBIC 3aKOHBI (QM3WKH H | + + + + + + + +

XUMUH, (QU3HYECKOH XUMHH, (QH-
3MKO-XMMHYECKHE SIBICHHS W 3a-
KOHOMEPHOCTH, HCIIOJIb3yeMble B
KOJUIOUJTHOH XUMUH

OCHOBHBIE TMOHATHS M 3aKOHOMEP-
HOCTH TIOBEPXHOCTHBIX SIBJIICHHH,
cnenuduyeckue 0COOEHHOCTH
KOJIJIOMIHOI'O COCTOSIHHSI, YETKO U
JIOTHYHO TMPEJCTABISTh CTPYKTYPY
KOJUIOUJTHOM XUMUH.

3aKOHOMEPHOCTH IOBEACHHUA, Me-
TOJIBI TIOJy4EHUS] U OCHOBHBIE (H-
3UKO-XUMHUYECKUX CBOWCTBA JHC-
NEPCHBIX CHUCTEM, COBPEMEHHOE
COCTOSIHUM TEOPUM I1OBEPXHOCT-
HBIX SBJECHUM, YCTOMYMBOCTH H
KOaryJsiuy JUCHEPCHBIX CUCTEM

BO3MOXXHOCTH HCII0JIb30BaHUA
MOBEPXHOCTHBIX SIBIICHUI JUIsL
MIPUTOTOBJICHU S JICKAapCTBCHHBIX

Gbopm

(hakTopbl, BIUIIONIME HAa 3aCTYy]I-
HeBaHHE, HaOyXxaHHe, THUKCOTPO-
IUI0, CUHEPE3UC, BSI3KOCTh, IIC-
PUOJMYECCKUE pEaKIUd B MexXa-
HU3ME TPUTOTOBJICHHUS JIEKAPCT-
BEHHBIX (OpM

VYMmeTs:




MMPOBOAUTH PACUCThI C UCIIOJIB30-
BaHHEM OCHOBHBIX COOTHOITICHHI
TEPMOJANHAMHUKHN ITOBEPXHOCTHBIX
SIBJICHUH 1 OIIPEACITIATHL KOJIUIECT-
BCHHBIC MapaMeTpbl AUCIEPCHBIX U
CTPYKTYPHUPOBAHHBIX CUCTCM

MIPOTHO3UPOBATH BIIMSHHUE Pa3Iny-
HBIX (PaKTOPOB HA CBONCTBA AWC-
MEPCHBIX CUCTEM, ITO3BOJIAIOIINE
ONTHMH3UPOBATH TEXHOJIOTHYE-
CKHE NPOLIECCH epepaboTKu UX B
KOHEYHBIE MaTePHAJIbI C 3aJaHHBIM
KOMIUIEKCOM CBOMCTB

MIPUMEHSTH OJTyYSHHBIC 3HAHUS
NPY U3YYCHUH AaHATUTHYECKOH,
(apManeBTHICCKON XUMHH, Qap-
MAaKOTHO3MH, (hapMaKoJIOTHH, TOK-
CHKOJIOTUH, TEXHOJIOTMH JICKAPCTB

Bnanets:

OCHOBHBIMU MPUEMaMU B METOA-
MU (PH3UKO-XUMUUECKUX U3Mepe-
HUIT; paboTaTh C OCHOBHBIMH TH-
mamMu IpHOOPOB, UCTIONIB3yEMBIX B
(U3MIECKOM 1 KOJTIOUTHON XIMHH.

HaBbIKaAMH HpI/II‘OTOBJ'IeHI/ISI, OLCH-
KOIi KauecTBa, crioco0aMu IMOBLI-
HICHUSA CTa6I/IJ'II)HOCTI/I /:[chepcm)lx
CHCTEM

HaBbIKaMU POBEJCHUS HAYYHbBIX
HCCIIeIOBAaHUM JIJIs1 YCTaHOBJICHUS
B3aHMOCBSI3H (DH3UKO-XUMHUECKUX
CBOMCTB U (hapMaKoIOTUIeCKOi
aKTUBHOCTH

HaBBIKAMH TPOBEACHHS IKCIIEPH-
MEHTa B JIUCIIEPCHBIX CHUCTEMax U
METOJaMH OOpabOTKH TONyYCH-
HBIX PE3yNbTaToB, a TaKKe HABBI-
KaMH{ B PELICHUH TEOPETUYECKUX
NPUKIAHBIX 3a7ad B olsacTu
KOJUIOMJTHOH XUMHH

B PEIYNBbTATEC OCBOCHUA TUCIHUIIIIMHBI CTYACHT JOJDKEH OBJIAJICTh CICAYIOIMUMHA KOMIIETCHIUAMU U NUHAUKATO-

paMu X JOCTHKCHHUSA.

Kon u naumenoBanue kom- | Kon u HaumeHoBanue wuHauKaTtopa | Pasz- Paz- Pas- Pas- Pas- Pasz- Paz- Pas-
TMETEHINH JOCTHKEHUS KOMITETCHITUN nen 1 nen 2 e 3 nen 4 nens nen 6 nen’7 e 8
OIIK-1. Crniocoben m3y- | OIIK-1.1. Cucremaruzupyer u

4ark, AHAIM3UPOBATh, | AHAIU3UPYET PE3YyIAbTATHl XUMHUE-

WCTIONIb30BaTh MEXaHW3- | CKMX OKCIEpUMEHTOB, Habmroze-

Mbl XHMHYECKHX peaK- | HUM, U3MEPEHUM, a TaKkKe pe3ysib-

IUH, TPOUCXOMASIIUX B | TaTbl pACUETOB

TEXHOJIOTHYECKUX TIPO- | CBOMCTB BEILIECTB U MATEPUATIOB

Ieccax M OKpYKaroIeM

mupe, ocHoBbiBasch Ha | OIIK-1.2. 3Haer ocHOBHBIE CBele-

3HAHUAX O CTPOCHUM | HUS O MEXaHU3Max XUMHYECKUX

BEIECTBA, MPHUPOJAE XH- | peaklUui, CTPOCHHWU BEIIECTBA, + + + + + + + +




MHYECKOM CBSI3M U CBO-
CTBaxX pa3IMYHBIX Kiac-
COB XMMHYECKHX DJie-
MEHTOB, COCIUHCHHUM,
BEIIECTB M MaTePHAIIOB.

IpPUPOJE XUMHUECKOH CBSI3H U
CBOHCTBaX pa3IMYHBIX KIAcCOB
XMMHUYECKHUX 3JIEMEHTOB, COCIHHE-
HUH, BEILIECTB U MaTEpUAIOB.

OIIK-1.3. Bimameer HaBBIKAMH
MPOBEJCHUSI XUMUYECKOTO aHAJIH-
3a; KCIOJb30BAHUEM CIIPABOYHOMN

XMUMHUYCCKON JTUTEepaTyphl, METO-
JaMH TPOBCICHHS XHUMHYCCKHX
peaxIuii ¥ MpoLEeCcCoB.
OIIK-2. Cnocoben wuc- | OIIK-2.1. 3Haer CcOBpEMCHHBIC
MOJb30BaTh ~ MaTeMaru- | Maremarhdeckne U (usuko-
4YecKue, busnyeckue, | XUMHUYECKHE METOJIBI [Tl PELICHHSI

(U3UKO-XIMMUYECKHE,
XMMHYECKHE METOBI IS
pemeHust 3amad npodec-
CHOHAJBHOW JeATEeNbHO-
CTH.

3amad  MpoQeCCHOHATIBHON  Jes-
TENHHOCTH.

OIIK-2.2. Brnajeer M HUCIONB3YyeT
COBpPEMEHHBIE METOABI U 0a3bl
JAHHBIX JJIS PEIICHUS 3a4ad Mpo-
(heccHOHATBHOM e TeTPHOCTH.

OIIK-2.3. [lpumeHsieT OCHOBHBIC
9KCIIEPUMEHTAJIbHbIE METOJbl HC-
ciienoBaHus  (QU3HKO-XUMHUYECKHX
CBOICTB BELIECTB, a TaKXKe Teope-
THYECKUE 3aKOHBI €CTECTBEHHOHA-
VUYHBIX JHMCUMIUIMH K PEIICHHUIO
NPaKTHYECKUX BOMPOCOB XUMHYE-
CKOM TEXHOJIOTHH.

OIIK-5. CrocobeH ocy-
HIECTBJIATh IKCIEPHUMEH-
TalbHBIC HCCICIOBAHUS
U UCIBITAHUS IO 3a/aH-
HOM MeETOJuKe, TMpPOBO-
JIUTHh HAOJIOJICHUS U W3-
MEpEHHUs C y4eTOM Tpe-
OOBaHMI TEXHHKH 0e30-
acHOCTH, 00pabaThIBaTh
u HHTEPIPETHPOBATH
9KCICPUMCHTAIBHBIC
JTAaHHBIE.

OIIK-5.1. CmocobeH ocyiiecTs-
JISITh  9KCIIEPUMEHTAJIBHBIC HCCIIe-
JIOBaHUSI U WCIBITAHHS [0 3ajaH-
HOHM MeToauKe, coOUpaTh U aHAIH-
3MPOBATH JUTEPATYPHBIC TaHHbIEC.

OIIK-5.2. CnocoOeH MpoOBOIUTH
HaOJIIOICHUSI U M3MEPEeHUs ¢ y4e-
TOM TpeOOBaHMH TEXHUKH 0e30-
TTACHOCTH.

OIIK-5.3. Cnocoben o06padaTbI-
BaTb M HHTEPIPETUPOBATH OJKCIIE-
PUMEHTAJIBHBIC JAaHHBIC, TOTOBUTH
OTYETHl II0 BBIIOJIHEHHON Hccie-
JIOBaTENLCKOM padoTe.

IK-5. Crocoben ocymiect-
BISITh TPOBEACHHE padoT
no oOpaboTke W aHAIU3y
HAy4HO-TEXHUYECKOH
¢dopmalu U pe3yJabTAaTOB
UCCIIEIOBAHMUI1, BBIIIOJIHATD
IKCIIEPUMEHTBl U 0(hOpM-
JSITH pe3yNbTaThl HCCIIeNO-
BaHMII M pa3paboToOK, ro-
TOBHOCTb  OCYIIECTBIATh

HUH-

IK-5.3. T'0oTOB HCIOIK30BATh 3HAHHE
CBOMCTB XUMHMYECKUX DIJIEMEHTOB, CO-
€IMHEHUI U MaTepualloB Ha UX OCHOBE
JUIS pelieHus 3amad mpodecCHOHaTb-
HOM JIeSITEIbHOCTH.




MOArOTOBKY  JOKYMEHTa-
LIUM, TPOEKTOB IUIAHOB U
pOrpamMm TIPOBECHUS
OTJICNIbHBIX 3TANoB padoT.

8. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUS
8.1. IIpakTnyeckue 3aHATHS He NMPEAyCMOTPEHbI

8.2. JlabopaTopHble 3aHATHSA
BrimonHeHNE 1a00paTOPHOTO MPAKTHKYMa CIIOCOOCTBYET 3aKpEIUICHHIO y4eOHOTO MaTeprania, u3y-
4aeMoro B AucIUILIHHE «Koanouonas xumusny, mo3BoisieT OCBOUTh METOJIbI SKCIIEPUMEHTAIBHBIX UCCIIENO0-
BaHWH, TEXHUKY JJaOOPATOPHBIX PadoT.
JlabopaTopHblie padoThl U pa3/ielibl, KOTOPble OHH 0XBATHIBAIOT

Ne Ne pasnena HanmeHoBaHue 1abopaTopHBIX paboT Yacer
n/u JUCIIUILTHHEI
1 2 HUccnenosanue agcopouun [TIAB Ha rpanune pactBop — Bo3ayx. OnpeneneHne mapaMeTpoB 4
' aICOPOLIMOHHOTO CIIOSL.

2 2 Ancop6uus [TAB u3 pacTBopoB Ha TBepioM ajicopOeHTe. OnpeieiicHUe YAeIbHOU MOBEpX- 4
HOCTH.

3. 2 Bimsnne ITAB Ha cmaunBanue U aare3uio 4

4. 2 OnpezeneHne CTeNCHH HACHIIICHHOCTH JIaTeKCa 4

5. 3 OnpezeneHne AIEKTPOKHHETHYECKOT0 MOTEHIIMAIA METOIOM MIIEKTpodopesa 4

6. 3 OmnpepeneHne MeKTPOKNHETHIECKOT0 MOTSHIMAIa METOJOM JIEKTPOOCMOca 4

7. 3 HccnenoBanue nepe3apsaKy JJaTeKca METOIOM dJIeKTpodopesa 4

8. 45,7 CuHTE3, KOaryJsIys U cTaOUITU3aIys THAPO30JIs THAPOKCHIA JKelle3a. 5

9. 45,7 Kunetnka xoarynsmust «0enbIX 30J1€i» 1 NOCTPOCHHE KWHETHUECKUX KPUBBIX KOAryJIsIIyH. 5

10. 45,7 BrnusiHue 3apsiia Ha IOpOr KOAryJsIyy. 5

11 45,7 Eflp)mnne COCTaBa KOMIO3UIIMY Ha MPOIECC TeTePOKOAryIISIIHH JIATEKC — THAPOKCHI JKene3a 6

12. 45,7 OnpeneneHne pa3Mepa YacTull «0enbIx 3051ei» o metoay ['emiepa 4

13. 45,7 JlucnepCHoHHBIN aHaIN3 OPOIMIKOB METOJIOM CEIMMEHTAIIMH B IPABUTAIIMIOHHOM HOHE. 3

14. 6 Onpexenenne KPUTHUECKOH KOHIICHTPAIIMK MHLEII000pa3oBaHue B pacTBopax [TAB. 3

15, 8 HccnenoBanue peolormaecKux cBOHCTB pacTBopoB [TAB 1 BMC mMeTomoM KarmuisipHOH Bsic- 4
KO3UMETPHUH.

16. 8 HccnenoBaHue peoslOrMIeCKUX CBOMCTB JUCIEPCHBIX CUCTEM METOO0M POTAMOHHON BHCKO- 4
3MMETPHH.

9. CAMOCTOSATEJIBHASA PABOTA

CamocrosrenpHas paboTa MPOBOIUTCS C IIEIbI0 OCBOSHHS 3HAHWH M YMEHHH IO JAWCIMIUIMHE H
npeaycMaTpUBaeT:

- O03HAaKOMJICHME H TpopabOTKy pPEKOMEHJOBAaHHOW JHMTEpaTypbl, paboTy ¢ 3IEKTPOHHO-
OMOJIMOTEYHBIMHA CHCTEMaMH, BKIIOYAs TMEPEBOJbI IMyOJMKAWHA W3 HAYYHBIX JKYPHAIIOB, IUTHPYEMBIX B
bazaxWeb of Science, Scopus, Chemical Abstracts, PUHILI;

- yuacTHe B CEMUHApax, KOHPEePEeHIUX, IIPOBOJAUMBIX B IHCTUTYTE IO TEMaTHKE JUCIUTLTAHEI;

- TOJITOTOBKY K BBHITIOJIHEHUIO KOHTPOJIBHOM PabOTHI TI0 MaTeprally JIEKIIMOHHOTO Kypca;

- IOJITOTOBKY K cjlaue dK3aMeHa U JIabOpaTOPHOTO MPAKTUKYMA T10 JTIUCITUTUIAHE.

[InanupoBaHye BpeMEHHU Ha CaMOCTOSITENbHYIO0 paboTy, HEOOXOAMMOro Ha U3yYeHUE AUCLUILTUHEI,
CTYAEHTaM HaJI0 OCYIIECTBIISITH HA BeCh MEPUOJ M3YyUEHHUs, IPEAyCMaTpUBasi IPH 3TOM PETYJSIPHOE MOBTO-
peHre MpoiAeHHOro MaTepuaia. Marepuall, 3aKOHCIIEKTUPOBAHHBIA Ha JISKIUSIX, HEOOXOIUMO PETYJISPHO
JOTIONHSTH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOYHHUKOB, TIPEJICTABICHHBIX B paboueii mporpamme. [1pu pabo-
TE ¢ yKa3aHHBIMU HCTOYHHKAMHU PEKOMEHIYETCSI COCTABIATh KPATKHI KOHCIIEKT MaTepHaa, ¢ 00s3aTelIbHbIM
¢uxcupoBaHueM OHOIMOrpadUUECKIX JaHHBIX HCTOYHHKA.

10. OHEHOYHbIE MATEPHAJIbI



OneHouHbIE MaTepHuallbl TPEICTAaBICHB B BUIE OTIEIBHOTO JOKyMeHTa — (DOHIa OIEHOYHBIX
CPENCTB, SBIISIOMICTOCS HEOTHEMIIEMON YacThIO pabodel mporpaMMBbl TUCITATILINHEL.

11. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHHUIO JUCHUIIJIMHBI

Opranunzanust 00pa3oBaTeNbHOrO MPOLEcca PerIaMeHTUPYeTCsl y4eOHBIM IUIAHOM M pacluCaHueM
yaeOHBIX 3aHATHNA. SI3pIK 0OydeHus (mpemofaBaHus) — pyccKuil. [[ms Bcex BHIOB ayOUTOPHBIX 3aHATHI
«4ac» yCcTaHaBIUBAETCS MPOJOJDKUTEILHOCTHIO 45 MUHYT. 3aueTHas eIUHHLIA COCTaBIsIET 27 aCTPOHOMUYE-
CKUX 4acoB WJIM 36 akamemuyeckux yac. Yepe3 kaxkaple 45 MHUH KOHTaKTHOW pabOTHI JenaeTcs NepephiB
MPOJIOJKUTENILHOCTHIO 5 MHH, a MOCTE JBYX Yac KOHTAKTHOM PaboThI JienaeTcs MepephiB MPOI0JIKUTEILHO-
ctio 10 MuH.

CereBas hopMa peann3aiuy IporpaMMbl TUCIUIUIMHBI HE UCIIOIB3YETC.

OOyuarommuiicst UMeeT MPaBo Ha 3a4eT Pe3yIbTaTOB 00YUYCHHUS 110 AUCIUITIMHE, €CITH OHA OCBOCHA UM
MIPH TIOJIY9EHUU CPETHET0 MPOQecCHOHATFHOTO 00pa3oBaHus M (WMJIM) BBICIIETO OOpa30BaHMS, a TAKXKE JI0-
MOJIHUTEILHOTO 00pa30BaHus (MpH HAIMYKMHK) (FaJiee - 3a4eT Pe3yJbTaTOB 00yUYeHHMS ). 3a4TEHHBIC PE3yJIbTa-
ThI OOYYEHUS] YUUTHIBAIOTCS B KAYECTBE PE3YJIbTATOB MPOMEKYTOUHOW aTTECTAIIMH B yCTaHOBJIEHHOM B WH-
CTHUTYTE MOPSIKE.

11.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

OO6pa3oBaTenbHbIil MpoLece MPU OCBOSHHM JUCLUIUIMHBI OCHOBBIBAETCSI HA WCIOJIBb30BAaHUM TPAIu-
LUOHHBIX, WHHOBAllMOHHBIX M MH(OPMAIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOrMid. Bo3moxkHa peanuszanms
OIIOII ¢ npuMeHeHueM 3IeKTPOHHOTO O0YYeHUs ¥ TUCTAHIIMOHHBIX 00pa30BaTelbHBIX TeXHONOTUH. Tpaau-
UOHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTUU MPEACTABICHBI JICKIUSIMA H CEMHUHAPCKUMH (TIPAKTHYECKUMH) 3a-
HATHAMU. VIHHOBaMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH HCIIONB3YIOTCSl B BU/IE IPUMEHEHHS aKTHUBHBIX U
WHTEPAKTUBHBIX OPM MpoBeaeHUs 3auaThil. H(popMalmoHHbIe 00pa30BaTeIbHbBIE TEXHOJIOTUN PEANTU3YIOT-
Csl yTE€M aKTUBU3AIMU CaMOCTOSATENILHON paboThl CTYIEHTOB B MHPOPMAIIMOHHOI 00pa3oBaTeIbHO cpeje.
ITpu npoBeneHNH y4eOHbIX 3aHATHH 00ecrieurBaeTCsl pa3BUTHE Y 00y4arOIMXCsl HABBIKOB KOMaHIHOM pabo-
ThI, MEKTMYHOCTHOW KOMMYHHUKALIUH, IPUHATHS PELICHUH, TUIEPCKUX KadecTB (BKIIOYasi IPOBEACHUE HHTE-
PaKTUBHBIX JIEKIU, TPYNIOBBIX TUCKYCCHUM, POJIEBBIX WP, TPEHUHIOB, aHAIN3 CUTYyalluid M UMUTAIIMOHHBIX
MoJenel, npenoaaBaHie AUCLHMIUIMH (MOIyJei) B ¢popMe KypcoB, COCTaBJICHHBIX HA OCHOBE PE3YJIbTaTOB
HaYYHBIX MCCIICIOBaHUH, IPOBOJAUMBIX OpPraHU3aLMEH, B TOM YUCIIE C YYETOM PErHOHAIbHBIX 0COOEHHOCTEN
npodecCHOHANBLHON ISATELHOCTH BBIITYCKHUKOB M IOTpeOHOCTEH paboTonaTeneii).

11.2. Jleknun

JIeKIMOHHBII KypC MpelnoiaraeT CUCTEMAaTU3UPOBAHHOE HM3JI0KEHHE OCHOBHBIX BOIPOCOB COZEp-
’KaHUS TUCIIUTUTAHBI.

Ha mepBoii nekmuu Jiektop 00s13aH MpelynpeuTh CTYICHTOB, IPUMEHHUTEIFHO K KaKoMy 0a30BOMY
yueOHuKy (yueOHHKaM, y4eOHBIM T0coOusIM) OyIeT MPOYHTaH KypC.

JlekIMOHHBIH Kypc obecrieunBaet Ooliee rryboKoe MIOHUMaHie y4eOHBIX BOTIPOCOB MTPH 3HAYUTEIHLHO
MEHBIIIEH 3aTpaTe BPEMEHH, YeM 3TO TpeOyeTcs CpPeJHECTATHCTHYECKOMY CTYACHTY Ha CaMOCTOSTENBHOE
M3y4eHHEe MaTepuana.

11.4. JIabopaTopHbie padoThI

JlabopaTopHbIil MPaKTHKYM HAYWHAETCS C 03HAKOMIICHHSI C TEXHUKOH 0€3011acHOCTH.

[o xaxxnoi maboparopHOl paboTe CcTyAeHT ohopMIIIeT TUCbMEHHBIN oT4eT. TeKyluii KOHTPOIIb Ha
J1a00PaTOPHBIX PabOTax MPOBOAUTCS B BUE YCTHBIX OMPOCOB — «3alllUTa» 110 UTOraM JadopaTOPHBIX PadoT.
OrneHnBaeTCsl X0 JTa0OPAaTOPHBIX PadOT, HOCTUTHYTHIC PE3YNIBTATHI, KAUECTBO OPOPMIICHUE OTYETa, CBOE-
BPEMEHHOCTb CIAYH.

11.5. CamocTrosiTesibHasi padoTa CTyIeHTa

I[JI}I yCneurHoro YyCBOCHMA JUCHUITIIMHBL HSO6XOHI/IMO HEC TOJIBKO IMOCEIATh ayJUTOPHBIC 3aHATHUA, HO



U BECTH aKTUBHYIO CaMOCTOSTENbHYIO padoty. [Ipu camocTosTenbHON mpopaboTke Kypca oOydaroruecs
JTOTIKHBI:
® TIOBTOPUTH 3aKOHCIEKTHUPOBAHHBIN Ha JIEKIMOHHOM 3aHSATHH MaTepHal M JOTOJIHHUTH €ro ¢ y4eToM
PEKOMEHOBAaHHOM 10 TaHHOH TeME JINTEPATYPhL;
®  U3yYUTh PEKOMEHJOBAHHYIO OCHOBHYIO U JIOTIOJTHUTENBHYIO TUTEPATYPY, COCTABIATh TE3UCHI, aHHO-
TalUU M KOHCIICKTHI HanboJiee BAXKHBIX MOMCHTOB;
®  CaMOCTOSTEIHHO BHIIIOJHUATH HHIWBUAYAIbHbIE 3a1aHus (pa3aen 5.8);
®  JCTOJB30BATH I CAMOIIPOBEPKH MaTepHalia OlleHOYHBIE CPECTBA.

WNnauBuyansHOE 3aJaHIE OLIEHUBAETCS 110 CIIEAYIOIIUM KPUTEPHSIM:
®  TPaBUIBHOCTH BBITOJHEHUS 3a/1aHUS;
®  aKKypaTHOCTb B OpOpPMIICHUH PaOOTHI;
®  HCIOJb30BAaHUE CHELUAIBHON JINTEPATyPHI;
e  CBOEBpPEMEHHAs claya BBIIOJIHEHHOTO 3aJaHus (YKa3bIBaeTCs MPENOJaBaATEIIEM).

11.6. Pedepar

Pedepar — uHIUBUAyaTbHAS TUCHMEHHAs, CAMOCTOSATEIBHO BBITOJIHEHHAs, paboTa o0ydJaromierocs,
IPEIOIararoIas aHaIN3 U3JI0KCHUS B HAYYHBIX U JIPYTUX UCTOYHHUKAX ONPEICTCHHON HAyIHOM MpoOIeMbl
WITH BOTIPOCA.

OO0b1uHO pedepaT UMEeT CTaHAAPTHYIO CTPYKTYpY: THUTYIBHBIN JIHCT, CONEpXKaHUE, BBEACHUE, OC-
HOBHOE COJICpP)KaHNE TEMBI, 3aKJIFOUYCHHE, CITMCOK UCTIOIb30BAHHBIX HCTOYHUKOB, TPHUIIOKEHHUS.

OrieHrBaeTCsl OPUTHHATIBHOCTH pedepara, CHCTEMHOCTh H3JIaraeMOro MaTepuaia, JOrHKa H3JI0KEHHs
u Y6C[II/ITCJ'H>HOCT]) ApryMeHTaluu, MojJHOoTa UCIOJIb30BaHHBIX NCTOYHHKOB, O(l)OpMJ'IeHI/IC, CBOCBPEMCHHOCTD
CpoKa cliauu, myOaudHas 3amuTa pedepara.

OrnennBanuie pedepara OCyIIECTRISCT MpenoaaBaTesb. Pedepat, caHHbIE CTYICHTOM MOCIE OKOH-
YJaHUs 3a4eTHOMN HEACIN TCKYHIIETro CEMECTPA, B KOTOPOM OH JJOJDKCH 6BITB BBITIOJTHEH, HC OLICHMUBACTCA.

[lo maHHOWM AUCIUILUIMHE CTYJICHTOM MOXET OBITh MOArOTOBIIEH pedepaT. Tema pedepara onpeaens-
€TCsl TIPETo/IaBaTesIeM ¢ YIeTOM MOKEIaHUi CTyIeHTa.

11.7. MeToan4yeckne peKOMEHIAIMH JJIs IPenoJaBaTesie
OcHOBHBIC TPUHIMIIBI 00y4YeHUSI

1. Llenp oOyueHHsT — pa3sBUTh MBIIUICHHE, BBIPA0OTaTh MUPOBO33PEHHE; MO3HAKOMHUTE C UICSIMU U
METO/IaMU HAayKH; HayYUThb MPUMEHSTh MPUHIMIBI U 3aKOHBI JUIS PEIICHUs] MPOCTHIX M HECTAHAAPTHBIX 3a-
Jad.

2. O0y4eHue JOKHO OpPraHW4YecKH COYeTaThCsl ¢ BocuTaHnueM. HyxHo pa3BuBaTh B CTYAEHTax BO-
JIeBble KauecTBa M TPy noaroOue. HeHaBs3umBo, K MECTy MPHUBUBATH AJIEMEHTHI KyJIbTYphI MOBeJeHUs. B va-
CTHOCTH, TIPETO/IaBaTelb JIOJDKEH JTHYHBIM PUMEPOM BOCIUTHIBATH B CTYJICHTaX IMyHKTYAJILHOCTh M YBaXKe-
HHUE K 4yKOMYy BpeMeHH. HenomycTumo mpernogaBaHue OJHOCEMECTPOBOW Y4eOHOH AMCLUMIUTMHBI MIpeBpa-
aTh B MHOTOCEMecTpoBoe. BosHuKkias akagemudeckas 3aJ0JKEHHOCTh JOJDKHA OBITh JIMKBUAMPOBAHA B
MIEPUO/] CIIETYIONIETO CEMECTpa JI0 Havaya 3a4eTHON HeJIeH.

3. O0yyeHre IOMMKHO OBITH HE MACCHBHBIM (COOOIIMM CTYACHTaM HEKOTOPHIH 00beM MH(pOpMaLuy,
pacckaxeM, Kak pelaroTcs T€ WIN WHbIE 33/1a4H), a akTUBHBIM. Hy»XHO cTpouTh 00y4eHue Tak, 4TOObI B OB-
TaJICHNH MaTepHaioOM OCHOBHYIO POJIb HTpayia MaMATh JIOTHUYECKasl, a He (hopMalbHas. 3allOMHUHAHUE JIOJDKHO
JIOCTUTaThCs Yepe3 TITy0oKoe MOHNMaHHe.

4. OnHO 13 BaXKHEHIINX YCIOBUH yCHEIHOTO O0YUYEHHUS] — YMEHHE OPraHu30BaTh pabOTy CTYIECHTOB.

5. OTHOIIIEHHE TTpero/iaBaTels K CTyIeHTaM J0JDKHO HOCHTh XapakTep J00poxkenaTeibHol TpeboBa-
TeNBHOCTH. 151 CTUMYJTHPOBAHUS pAOOTHI CTYACHTOB HYXXHO MCIOJIB30BATh IOOIIPEHHE, 0100peHHe, IToXBa-
7y, HO He TopuuaHue (MOpULaHue MOXET MPUMEHSTHCS JHUIIb KaKk HCKitoueHue). [lpenonaBatens moimkeH
OBITH [UISl CTYIEHTOB TOCTYITHBIM.

6. HeoOxonuM peryJisipHbIii KOHTPOJIb pa0OThI CTYACHTOB. IIpaBUIBHO MOCTABIICHHBIN, OH IIOMOTaeT
UM OpTaHM30BaTh CUCTEMAaTHUECKUE 3aHATHSI, a MPEToIaBaTeIi0 JOCTHYb BEICOKHAX PE3YJIbTAaTOB B 00yUCHHH.



7. Baxneimieit 3agadeli mpenogaBarenei, BEAYIUX 3aHATHS 110 JUCITUIUINHE, SIBISIETCS BRIpaOOTKa y
CTYJEHTOB OCO3HaHHUS HEOOXOJUMOCTH U TIOJIE3HOCTH 3HAHUS AUCIUTUIMHBI KaK TEOPETUIECKON U MpaKTHde-
CKOM OCHOBBI [T U3y4YCHUS MPO(UITBHBIX TUCIUTUINH.

8. C uenblio 6omee »3QPEeKTUBHOIO YCBOCHHUS CTYACHTAMH MaTepHrajia JaHHOH TUCHUIUIMHBI PEKOMEH-
JyeTcsl TIPH MPOBEACHUH JIEKIIMOHHBIX, PAKTUYECKUX W Ja0OpaTOPHBIX 3aHATHH HMCIIONH30BATH COBPEMEH-
HBIE TEXHHYECKHE CPEICTBA OOYYECHHS, a MMEHHO IMPE3CHTANNH JEKINH, HarTSAHbIe TOCOOHS B BHIIE CXEM
npubOpoOB, AeTanel ¥ KOHCTPYKIHA TPUOOPOB, KOMITBIOTEPHOE TECTHPOBAHUE.

9. Jlns 6oree Ty0OKOTO M3Y4YeHHS MpEAMeTa W MOATOTOBKH Ps/ia BOIMPOCOB (TE€M) IUII CAMOCTOS-
TEIHHOTO W3yUYEHHS IO pazfeiaM AWCIUIUIMHEI MPEeToAaBaTelh MPEAOCTaBIAEeT CTYACHTaM HEOOXOIUMYIO
WHGOPMAIUIO O WUCIOJIB30BAHUU YYeOHO-METOUYECKOTO OOCECIICUeHUs: YYeOHUKAX, y4EOHBIX MOCOOMSX,
cOOpHHUKaX IPUMEPOB U 3a]1a4 U ONHCaHKe Tad0PaTOPHBIX paboT, HATUUWU VHTEpHET-pECypCoB.

IIpu TekymeM KOHTpoJIe PEKOMEHAYETCSI HCIIOb30BaTh KOMITBPIOTEPHOE WIIM OJTAHKOBOE TECTHPOBA-
HHUE, KOHTPOJIbHBIE KOJNTOKBHYMBI MJIM KOHTPOJIbHBIE paOOTHI.

KontponbHoe (MTOroBo€) TeCTHPOBaHUE BKIIIOYAET B ceOs 3a7jaHns IO BCEM TeMaM paszjenia padboueit
MPOrpaMMBbI AVCIIATUTHHEI.

10. Lens nexmum — GopMUpPOBAHHE y CTYJEHTOB OPUEHTHPOBOYHONH OCHOBBI ISl TIOCIIEIYIOIIETO yC-
BOCHHUSI MaTepHaja METOAOM CaMOCTOSTeNbHON paboThl. CopepikaHue JIEKIUH JOJKHO OTBEYATh CIIEAYIO-
UM TUIaKTHYECKUM TPEOOBAHUIM:

1 m3nokeHre MaTepraia OT MPOCTOTO K CIIOKHOMY, OT M3BECTHOTO K HEM3BECTHOMY;

2 JIOTUYHOCTD, YETKOCTDh U SAICHOCTH B U3JIOKCHHNU MaTepHrajia,

3 BO3MOKHOCTb TMPOOJIEMHOTO W3JI0KEHUS, AUCKYCCUH, AUAIOTA C IeNbI0 aKTUBU3AIMU JIESTEIbHOCTH
CTYJICHTOB;

40Hopa CMBICIIOBOM YacTH JICKIIMHU Ha IMOAJIMHHBIC q)aKTLI, CO6I)ITI/I$I, SABJICHUSA, CTATUCTUYCCKUC JTaH-
HBIE;

5 TecHas CBS3b TEOPETUYECKUX ITOJOKEHUH U BBIBOJIOB C MPAKTUKON U OymyIiei mpodeccHoHanbHON
JIESITEIIbHOCTRIO CTY/IEHTOB.

[IpenonaBareinb, YUTAIOMIUNA JEKIIMOHHBIE KYPCHI, IOJDKEH 3HATh CYIIECTBYIOLIME B MEAArOrHYeCKOM
MPaKTUKE BapUaHThI JICKUMWA, UX AUAAKTUUECKHWE W BOCIMUTHIBAIOIIME BO3MOXHOCTH, a TaK)K€ UX MECTO B
CTPYKTYpe mporiecca 00ydeHuUs..

11. [Tpu npoBe/iIcHUM aTTECTAIIMK CTYICHTOB BaXKHO BCErJla MOMHUTh, YTO CUCTEMAaTHYHOCTh, 00BEK-
TUBHOCTb, pI'YMEHTUPOBAHHOCTb — IJIaBHbIE NPUHIIUIIBI, HA KOTOPBIX OCHOBAHbI KOHTPOJIb M OIIEHKAa 3HAHUHN
CTYJIEHTOB. 3HAaHUE KPUTEPUEB OIIEHKH 3HAHWH 00513aTeNbHO IS MTPEToAaBaTels U CTYIeHTA.

Opranusanus J1a60paTOPHOro NPAKTHKYMa

OcBOEHHUE CTYJCHTOM JIa0OPATOPHOIO MPAKTUKyMa — HEOOXOAMMas COCTaBHAs 4acTh PabOTHI CTY-
JICHTA TP OCBOCHHUHU JUCIMILTMHBL. KaK/bIi CTYJCHT 32 OJIMH CEMECTpP JIOJDKEH BBIMOJHUTD MO WHIUBHITY-
anpHOMY rpaduKy 8 1abopaTOpHBIX PabOTHI, YKa3aHHBIX B «MapIIPYTHOM» JIMCTEe. MapuIpyTHBIH JTUCT CO-
CTaBIISIET JIGKTOP TOTOKA. MapmpyTHBIH JTUCT BBIJACTCS CTYJEHTY 3a HEJNENI0 J0 Hadaia J1abopaTopHOTO
MPaKTUKyMa.

Bce cTyneHTsI nepe/ HadyanoM paboThl B TA0OPATOPHUH MPOXOIAT HHCTPYKTAXK MO TEXHHUKE Oe3omac-
HOCTH. Ka)KJIBIﬁ CTy,ZIeHT B CliICUaJIbHOM )KypHaHe CTaBHUT CBOIO ITIOAIIMCH O TOM, YTO OH npocnylnan HNHCT-
PYKTaX MO TEXHUKE OE30MacHOCTH pabOThI B TaOOPATOPHH U 005A3yeTCs BBITIONHATH BCE MYHKTHI HHCTPYKIMH
10 TEXHUKE OE30I1aCHOCTH .

1. CtynieHTHI He JOITyCKaloTCs K paboTe B 1a00paTOpHH B BEpXHEH OJICXk 1€ U MPU OTCYTCTBHH OeIlo-
ro Xanara.

2. CTy).'[eHT JAO0IIYCKACTCA K BBIIIOJIHCHUIO pa60TI>I TOJIBKO IMOCJIC «J0IIyCKay», T.C. IPOBCPKHU MPECIioga-
BaTCJIEM I'OTOBHOCTH CTYJCHTA.

I'oTOBHOCTH CTy/E€HTA K BBITOTHEHHIO JAOOPATOPHOH PabOTHI COCTOUT B CIEAYIOIIEM:

a) TIOATOTOBJICHA TeKyIas padoTa, MOATOTOBKA BKIIOYACT: Ha3BaHHWE PabOTHI, TEOPETUYECKOE BBEIC-
HHUE, CXEMY YCTaHOBKH, pabouure GopMymsl U GopMymbl Al pacueTa MOrPEeIHOCTEH; epeveHb Mpu-
0OpOB M MPHUHAICKHOCTEH (TEXHUYECKUE XapaKTEPUCTHKH 3aITOTHIIOTCS B JIA0OpaTOpHH); TIEPEUCHb



3aIaHUK W TAOJIAIIB IS 3aIHUCH PE3YJIFTATOB U3MEPCHUI;

0) 3HaHME J3KCIEepUMEHTa W TEOPHH JaHHOH pabOTHl B paMKaX OMHCAaHWSA PaOOTHI B MPAKTUKyMe U
y4eOHMKe, yMeHHE padoTaTh ¢ MPUOOpPaMH, YCTaHOBKaMH, 000pyIOBaHHEM;

B) 3HaHWE NPABUJ TEXHUKU OE30MMACHOCTU NpH paboTe ¢ mpudopamMu U 000pyIOBAHHEM, HUCIOJb3Ye-
MBIM B TaHHOU paboTe.

3. CTyeHT He JOITyCKaeTcs K BBITIOJTHEHHIO PabOThI, €CIH:

a) OTCYTCTBYET JIaDOpaTOPHBII XypHaN (B KadecTBE J1a00OpaTOPHOrO KypHaJa CTYACHT HCIOJB3YeT
00IIyI0 TEeTpajh) WIHA HE TIOATOTOBJIEH MTPOTOKOM,

0) CTyIeHT He 3HaeT TeOpuH pabOTHI B paMKaX TEOPETHUYECKOTO BBEIEHUS B MPAKTUKyMe W HE Tpe-
CTaBJISICT, YTO U KAKMM METOJIOM OH OYyJIET H3MEPSTh;

OpHako 10 OKOHYaHHUS TabOpaTOPHOTO 3aHSTUS CTYJCHT, HE MOMYyYMBIINHA AOMYCK, paboTaeT B nado-
paTopuy, ycTpaHssl JOMyLIeHHbIE HeOPaOOTKH.

4. CtyaeHTtaM, IpOIYCTUBIINM 3aHATHUS M0 YBOXKUTENBHBIM IPUYMHAM (MMeeTCs JOIMyCK U3 IeKaHaTa),
MIPEIOCTABIAETCS. BOBMOKHOCTh €€ BBITIOJHEHHS BO BpeMs yKa3aHHOE BeIylluM mpernojaBateneM. CTynaeH-
TaM, MPOIYCTUBLIMM 3aHATHS 110 HEYBAKUTEIBHBIM MIPUYMHAM, NIPEIOCTABIAETCS BO3MOXHOCTD €€ BBINOJ-
HEHMS B 3aUETHYIO HEICII0 Ha «IyOJEpCKOM» 3aHATHUH BO BpPEMs YKa3aHHOE BEIYIIUM IPETOAaBaTeleM.
CTyneHThl, HyXAaloIuecs B TOMOJIHUTENBHOM MOATOTOBKE, MOTYT BOCIIOJIb30BaThCs yciyramu LlenTpa mo-
MOJHUTEJIEHOTO 00pa30BaHusl ¥ Npo(ecCHOHATBHOM MOATOTOBKH.

5. B Teyenue oHOTO 3aHATHA, KaK MPABHJIO, JOMYCKAaeTCs BBIIOJHEHNE HE Oosiee 0HOM taboparop-
HOM paOboTBHI.

6. He momyckaercsi coBMmecTHast pabota 2-X 1 OOJNBIIETO YKcia CTYJeHTOB 32 OAHOW YCTaHOBKOH, ecin
3TO HE NPEAYCMOTPEHO METOAMYECKHUMHU YKa3aHUSIMH K BBIIIOJTHEHUIO TaHHOM padOTHI.

7. Ha tutynpHOM nHcTe J1TaOOpaTOPHOTO JKypHAJa IOJDKHBI OBITh YKa3aHbl PaMUIIUS U UHHITUAIIBI CTY-
JIeHTa, KoJ yu4eOHoi rpynnbel. OdopmMieHre Kaxoi paboThl HAUMHAETCS C HOBOW cTpaHuIbl. CXeMbl U Tpa-
(UKH BBHIMTONHAIOTCS KapaHJAIIoOM, BCE 3aITMCH JIETAF0TCS PYUYKOH, ISl TPAUKOB UCIIONB3YETCS MUJLTUMET-
poBasi Oymara, WM OHH BBITIOJNHSIOTCS C MCIIOJIb30BaHHEM KOMIIbIOTepa; TpadMKy BKIEUBAIOTCSA B Jabopa-
TOpHBIN XypHai. Ha pacueTHBIX cTpaHHWIAX JOJDKHBI 00s3aTENBHO MPHCYTCTBOBATH paboune (HopMynsl ¢
MOJICTAHOBKOM PE3YIbTAaTOB MPAMBIX U3MEPEHUI U KOHCTAaHT B OJIHOW cucTeMe enuHull. Ha 3Tux xe ctpaHu-
1[ax MPOU3BOAMTCA pacyeT norpemHocteit. OdhopmiueHne paboThH 3aBepIIacTCcs HATUCAHUEM BBIBOJIOB.

B BBIBO/1aX JJOJKHBI CO/IEPIKATHCSI OTBETHI Ha CIIETYFOIIIE BOTIPOCH:
a) 4TO ¥ KaKUM METOJ0M H3MEPAIIOChH,
0) Npu KaKuX yCIOBHSIX;

0) pe3ynabTaThl ¢ aOCONIOTHON U OTHOCHTEIBHOHN MOTPEIIHOCTSIMHU; aHAIIN3 PE3YIbTATOB M MOTPEITHO-
CTEH.

8. IIprem «3amuThl» 1Mo JabopaTopHOi paboTe 3aKII0UaeTCs B IPOBEPKE:
a) pe3ynbTaToB paboThI,

0) TOCTOBEPHOCTH PACUETOB U UX COOTBETCTBUS U3MEPCHUSM,

B) NMPaBHIBHOCTH TOCTPOCHHUSI TPAPUKOB,

r) opopmiieHus pabOTHI U BEIBOJOB.

BrimoraenHas padoTa oTMedaeTcs B XKypHaje CTYIASHTa MOJIKCHI0 TPEToaaBaTesi ¥ MPOCTAHOBKOM JaTHI.
Pabota cumTaeTcs 3aU4TEHHOM, €CJIM Ha CTPAHMIIE, T1¢ HAYMHACTCS € OMUCaHue, UMEEeTCS 3 TOAMMUCH TIPETIo-
JlaBaTensl: 3a «JIOMYCK», «BBIMOJHECHUE» U «3alIUTa» ¢ yKazaHueM AaThl. [lociie BRIMOTHEHUS U 3alUThI BCEX
nabopaTOpHBIX paboOT MpenojaBaTellb B KypHAJe CTyJCHTa JeiaeT 3anmuch: «Bce abopaTtopHbie paboThl,
MIPETyCMOTPECHHBIE MapIIPYTHBIM JINCTOM, BBITIOJTHCHBI M 3AIUIICHED), CTABUT TOJIUCEH U ATy .

9. XKypnan npenoaasateiss XpaHuTcs y 1adOpaHTa TOW J1abOpaTOpPHH, B KOTOPOH 3Ta padOTa BBIMOIHACTCA.



[IpaBuiia BegeHns KypHaiia Mpeno/jaBaTels.

1. B rpade xypHana ydeTa BHIIOIHEHHBIX CTYJeHTaMH Ja00paTOPHBIX PadOT /IenaeTcsi OTMETKA O BBI-
nosiHeHuu. Eciin paboTa «3aiuiineHay, 1eaeTcss OTMETKA O 3allUTe ¢ YKa3aHUEM JIaThl.

2. B ciay4ae OTCYTCTBUS CTyJCHTa Ha JaOOPATOPHOM 3aHATHH B JKyPHAJC y4eTa BBIMOJHEHHBIX CTY-
JIEHTaMH JJA0OPATOPHBIX pabOT MHUIIETCS «HOY.

3. Oxouo paboThI, MPOMYIIEHHOW M0 YBAXKUTEIHHON MPUIHUHE (JIOMYCK U3 AEKaHATa), MUIIETCS «yBY.
[IpaBua pabOTHI MpeToaaBaTeieii B Ja0OpaTOPHH B 3aYCTHYIO HEJIEITIO

1. K BoimonmHeHWIO paboOT MOMYCKAlOTCA CTYIACHTHI, KOTOPHIM JIEKTOpP WM BEAYIIMHA IPETo1aBaTeib
MIPEIOCTaBHII IOMYCK.

2. JlexxypHbI ipenoaBatellb JefacT OTMETKY O BBIIOJIHEHHH Ja0opaTopHON padoThl B )KypHAJE CTY-
JICHTa U B )KypHAaJIe yueTa BHINOJHEHHBIX CTYJeHTaMH J1a00paTOpHBIX PadoT.

C coruyacust BeIyIIero NpernoaaBaTelis CTyAeHT MOXKET 3alUTUTh paboTy AeKYpPHOMY NPETONABaTEIIIo,
npoBoauBIIEMY 3aHATHA. CTy/EHT, HE YCIEBIINH BBHIIOJHUTH pabOTy Ha 3aHATHH, IPUTIIAIIAETCS IS
€€ BBIIIOJIHEHUS IIOBTOPHO.

3. JIaGopatopHble pabOTHI, BBIIIOJHEHHBIE B TEUEHUE CEMECTPa, IPUHUMAET TOT MPENoaaBareib, KOTO-
PBI IPOBOAMII 3aHATHUS C TPYIIION B TEUEHHE CEMECTpa. B cilydae OTCYTCTBUS IO YBAKUTEIBHOU NpU-
YUHE 3TOTO MPEerojaBaTells Ha 3a4eTHON Hezene, 3a4eT 10 JIabopaTopuu MpuHUMaeT jekrop. IIpu oT-
CYTCTBHUH JIEKTOpa — 3aB. Kadeapoil.

4. Bo Bpems mpoBefeHHs Ta00paTOPHBIX pabOT ydeOHO-BCIIOMOTATENFHBIA MepcoHan JadbopaTopun
paboTaeT 1o pyKoBOJICTBOM BEIyLIMX 3aHIATHUI IpernoaaBareneil u 3aB. 1a00paTOpUAMH.

11.8. MeToanuyeckne yKa3aHus JJIsl CTYACHTOB

I1o moaAroToBKe K JIEKHHOHHBIM 3aHIATHAM

Wzyyenne auctumuiiHbBl —TpeOyeT CHUCTEeMAaTHYeCKOr0 H  IOCJeIO0BATEIHHOTO  HAKOIUICHHS
TEOPETHYECKUX 3HAHWM, CJeI0BaTeNbHO, IMPOMYCKH OTAENBHBIX TeM HE I03BOJIIIOT TIIYOOKO OCBOUTH
npenmeT. CTyieHTaM HE0O0XO0TUMO:

1. mepen Kaxx0H JIeKIel MpoCcMaTpUBaTh pabOIyIO MPOTpaMMy JUCIUTUINHB;
2. mepex cienyromiei Jekuuei Heo0X0IMMO IPOCMOTPETH 110 KOHCIEKTY MaTepual NpeabLIyei.

Ilpu 3arpynHEHHSX B BOCIPHIATUH MaTepuana cieqyeT OOpaTHThCS K OCHOBHBIM JIUTEPATYPHBIM
ucrounukam. Ecnmm pasoOpaTbcs B Marepualie HE YAalIOCh, HEOOXOIMMO OOpaTUTHCS K JIGKTOpY WIH K
MIPETIOIaBaTeNI0 Ha MPAKTHYECKUX 3aHATHAX. He ocTaBndiiTe «OenbIx MsSTeH» B OCBOCHUN MaTepuana!

ITo CAaMOCTOATEJIbHOMY BBINMMOJTHEHUIO HHIAUBUAYAJbHBIX 3aI[aHl/ll7[

YcBoeHne mMarepuajia AUCHUIIIIMHBI BO MHOI'OM 3aBHCHUT OT OCMBICJIICHHOI'O BBIITOJIHEHUSA JOMAIIHETO
3aaHUA.

[Ipu pemrennu 3a1ay nenecooOpa3HO PYKOBOJICTBOBATHCS CIEIYFOIIMMHU TIPABUIAMH.
1. [Ipexne Bcero, HY>KHO XOPOILIO BHUKHYTh B YCIOBHUE 3aJ]a4H, 3aIICaTh KPATKO €€ YCIOBUE.
2. Ecnu no3BoisieT xapaktep 3a1a4u, 0053aTeIbHO CIeIaiTe PUCYHOK, HOSCHSIOIINHI €€ CYIIIHOCTb.

3.3a PEAKUMHA UCKIIIOYCHUAMU, KaKJAasd 3aJilada JOJDKHA OBITH CHAYana peuicHa B 06H_IGM BUIC (T.e. B
6YKBGHHI)IX O603Ha‘{eHI/IHX, a HC B LII/IC.]'IH.X), IMpUYeM HCKOMaAs BCIIMYMHA NJOJDKHA OBITh BbIpaK€Ha 4€pe3 3a-
JAaHHBIC BCIIMYHUHBI.

4. IlomryuuB pemieHne B 00IIeM BHJIE, HY>)KHO TIPOBEPUTH, MPABIIBHYIO JTH OHO UMEET Pa3MEPHOCTbD.

5. Ecau sTo BO3MOKHO, UCCIICAOBATh MOBCACHUC PCUICHUSA B IPCACIbHBIX CIIydadax.



6. B Tex ClIydadaX, Korga B IPOLECCE HAXOXICHUSA MCKOMBIX BCIWYHH INPUXOAUTCA PEIIaTbhb CUCTEMY
HECKOJIBKUX I'POMO3IKHX ypaBHeHI/Iﬁ, HCJ’ICCOO6p3.3HO CHa4aJia IMoACTaBUTDh B OTH YpPaBHCHUSA YHUCJIOBBIC 3HA-
YCHUA KOS(b(pHHHCHTOB " JIMIIb 3aTCM ONPEACIATh 3HAYCHUUN HCKOMBIX BCJIMYWH.

7. Ilpu mosicTaHOBKE B ypaBHEHUE YHCIOBBIX 3HAYCHUI 0003HAYCHHBIX BEJIMYWH, O0PATUTE BHUMAHHE
Ha TO, YTOOBI BCE ITH 3HAUYCHUS OBUTH B OAHOU M TOM JK€ CHCTeMe equHUIl. UTOOBI 00JICTINTh OTpPEICIICHIE
MOPSIJIKA BBIYUCIIIEMON BETHYMHBI, TOJIE3HO MPEJICTABUTH MCXOJHBIC BEJIMYUHBI B BUJC YUCElN, ONU3KUX K
eNHNIIe, YMHOXXKEHHBIX Ha 10 B cooTBeTcTByMomeH creneHu (Hampumep, BMecto 24 700 momcTaBUTH
2,47-10%, BMecto 0,00086 — urcio 0,86 107 u . 1.).

8. HOHy‘lI/IB YHCIOBOM OTBET, HY>)KHO OLICHUTHL €ro HpaBI[OHOI[O6HOCTI). Takas oleHKa MOXET B paae
CJIy4uacB O6Hapy)KI/ITI) OIIMOOYHOCTE MOJIY4YC€HHOT' O pE3yJjbTaTa.

Pemenue 3amau npuHeceT HanOOJBIIYIO MOJIb3Y TOJBKO B TOM CIIydae, €cid OOydaroIIMICs periaeT
3aJa4u CaMOCTOSTENbHO. PemuTh 3amauy 6e3 momornu, 0€3 MOACKa3KH 4acTo OBIBACT HEJIETKO M HE BCerna
ynaercs. Ho nake He yBeHUaBIIIHECs yCIIEXOM MONBITKA HAWTH pellleHre, €ClId OHU MPeAIpUHUMAIINCE OC-
TATOYHO HACTOMYMBO, IPHHOCAT OUIYTUMYIO TOJb3Yy, TaK KaK pa3BUBAIOT MBIIUICHHE U YKPEIUIAIOT BOJIO.
Pemenne 3agad HU B KOEM Cllydae HE CIIEAyeT OTKJIaAbIBaTh Ha MOCICAHUN Bedep Mepen 3aHATHAMH, KaK, K
COXaJICHHIO, HEPEAKO MOCTYMAIOT CTYyIEHTHI. B 3TOM cityyae Oosee clioyHbIE ¥ IPUTOM Hanbosee coaepxa-
TEeJIbHBIC W TIOJIE3HbIE 33/1a4H 3aBEIOMO HE MOTYT OBITh pelieHbl. B pekoMeHyeMbIX ydeOHHKax U COOpHU-
Kax 3a/1a4, B pa3zeie, B KOTOPOM IOMELIECHbI 3a4a4H I PEICHHs, UMEIOTCS IPUMeEpPHI (PacCMOTPEHHBIE 3a-
naun). [lo3ToMy TOTYKOM K pEIICHHIO JAHHOW 3aaud MOXKET MOCITYKUTh O3HAKOMJIGHHE C HECKOJIbKHMU
pELIeHHBIMHU 3a]auaMHu.

IIo noaroroBke K J1a00PaTOPHOMY NPAKTUKYMY

1. OcBoeHue cTYyAEHTOM J1a0OPaTOPHOTO MPAKTHKyMa — HEOOXOJMMasi COCTaBHAsI 4acTh pabOTHI CTY-
neHra npu ocBoeHnu kypca PPC. Kaxaplii cTyieHT 32 OZIMH ceMecTp JIOJDKEH BBIITOTHUTH 110 WHIUBHYaTh-
HOMY TpaduKky 6 (ecnu crelHaibHO HE OTOBOPEHO) JIA0OPAaTOPHBIX PabOT, YKa3aHHBIX B «MAapIIPYTHOM»
aucte. ['paduk paboT CTyIeHT MoydaeT 3a HeANIO JI0 Havyala JJabopaToOpHOro MPakTHKyMa.

2. Kaxaplil CTyJIeHT Nepe]] HayalloM CeMecTpa IMOJIyYaeT IMOJIHBIA KOMIUIEKT JUTEepaTypsl - Habop
yUeOHBIX TIOCOOMIA, B KOTOPBIX MOMEIIEHBI OMUCaHUS J1a0opaTopHbIX pabot. MHCTpyKIMHK 1Mo 1abopaTopHBIM
paboTam, OTCYTCTBYIOLIMM B Y4eOHBIX MOCOOMSIX, UIMEIOTCSl B YMTAIBLHOM 3aje OMOJIMOTEKe U B COOTBETCT-
ByIOLIeH labopaTopur Ha Kadeape, U KaXKAbli CTyJeHT MOKET IOJIyYUTh €€ BO BPEMEHHOE IOJIb30BaHHE.
Onwucanne Kaxaoi 1abopaTopHoi pabOThI COJIEPKHUT AOCTATOUHO MPOpaboTaHHOE TEOPETHUYECKOE BBEICHHE,
OCHOBHBIE pacueTHble (OpMyJIBl U (OPMYJIBI pacueTa MOTPELIHOCTH, NOAPOOHOE ONMHCaHHuEe J1abopaToOpHON
YCTAHOBKHM, CLICHAPHI NPOBEAEHUS J1a00paTOpHON paboThl, BUBI TAOJMIL, U1 BHECEHHUS B HUX PE3yJIbTaTOB
M3MEPEeHHH, KOHTPOJIbHBIE BOMPOCHI, TAOIINE CTYJEHTY BO3MOXHOCTh OCYIIECTBUTH CAMOKOHTPOJIb YPOBHS
CBOEH TTOJITOTOBKH K padoTe.

3. CTyzeHT JOmyCKaeTcs K BBIMOJHEHUIO pabOThl TOJIBKO MOCIIE «JIOIMyCKay, T.€. MPOBEPKH MpPero/ia-
BaTeJIeM TOTOBHOCTU CTY/ACHTA. [ OTOBHOCTH CTY/ICHTa K BBIMOJHECHHUIO JIAOOPATOPHOM pabOThI COCTOHT B
CIIe/TyIOLIEeM:

a) B )KypHaJye (B KaueCcTBE XKypHAIa MCIIOIb3yeTCs 00Ias TeTpajb) UMEETCS OMUCAHUE TeKyIIel Jia-
6opatopHOii pabOThI: Ha3BaHHE PaOOTHI, TCOPETUUCCKOE BBEJICHUE, CXEMa YCTAHOBKH, pabouue HOpMyIbl U
(bopMyIIBI IS pacdeTa MOrPEITHOCTEN; MepeYeHb MPHOOPOB U MPUHAMICKHOCTEH (TEXHUUECKHE XapaKTePH-
CTHKW 3aITOJHSIOTCS B 1aOOpaTOpHu); epeueHb 3aJaHnil M TaOJIHITBI /IS 3aIIUCH PE3YIIbTATOB M3MEPEHHIA;

0) 3HaHWe SKCIIEPUMEHTA W TEOPHH JaHHOW pabOThI B paMKaxX OIMKMCAHHS PAaOOTHI B MPAKTHKyME U
yueOHHKE, yMEHHE paboTaTh ¢ MpUOOpaMH, YCTAHOBKAMH, 000PYI0BaAHHEM;

B) 3HaHHWE MPABUJI TEXHUKH 0E30MACHOCTH MpH paboTe ¢ mpudopamMu U 000PYIOBAHHEM, HCIIONb3Yye-
MBIM B JaHHOH padoTe.

CryneHT He JOITyCcKaeTcs K BBITIOTHEHHUIO paboThl, €CIIH:
a) OTCYTCTBYET JJaOOPaTOPHBIH KypHAJ WIIA HE TIOATOTOBIIEH MPOTOKOJI,
0) CTyZIEHT He 3HaeT TeOpUH PadOTHI B paMKaxX TEOPETUUECKOTO BBEACHUS B MPAKTUKyME U HE IMpe/-



CTaBJISIET, YTO U KAKUM METOJIOM OH OyAET U3MEpPSTh;
B) OTCYTCTBYeT Oelblif Xamar.

OpHako 10 OKOHYaHHS Ta00PaTOPHOTO 3aHATHUS CTYACHT, HE IMOJIYYUBIIUI TOMYCK, pa0oTaeT B 1JaOOpaTopuHy,
yCTpaHss TOMyIICHHbIC HEA0PaOOTKH.

4, CTynCHTaM, MPOIIYCTUBIIUM 3aHATUA MO YBAXKUTCIIbHBIM IIPUYHUHAM (I/IMGCTCH A0IyCK U3 ACKaHa-
Ta), npeaAOCTaBIIACTCA BO3MOXKHOCTL €€ BBIIIOJIHCHHA BO BPEMS YKA3aHHOC BEAYIIUM IIPCIIOAABATCIICM. CTy-
ACHTaM, MPOIMYCTUBIINM 3aHATUA IO HECYBAXXHUTCIIBHBIM IIPUYMHAM, NPEAOCTABIIACTCA BO3SMOXHOCTD €€ BbI-
IMMOJIHCHHA B 3a4YCTHYIO HCCJIIO HA «I[y6nepc1<0M» 3aHATHUU BO BPEMs, YKA3aHHOC BCAYIIUM MIPCIIOAaBaTCIICM.

5. B Tedenune ogHOTO 3aHATHS IOMYCKAeTCs BHITOTHEHHNE He Ooiee 0JHON T1abopaTopHOi pabOTHL.

6. He momyckaeTcst coBMecTHast paboTa 2-X v OOJIBIIEero 4ncia CTyIEHTOB 3a OJTHOW YCTaHOBKOM, ec-
JIM 3TO HE IPETyCMOTPEHO METOIMYECKUMH YKa3aHHSAMH K BBITIOJHEHHIO TAHHOW paboTHI.

8. Ha TuTynpHOM JMCTE JTAOOPATOPHOTO KypHANIa JOJDKHBI OBITh YKa3aHbl (paMUIIUsl U MHUIHATBI
CTYJeHTa, Koj y4eOHoi rpynmbl. OGopmileHHe KaXI0i paOdOThl HAYMHASTCS C HOBOHM cTpaHHIbl. CXEMBI U
rpavKky BBITIOJHSIOTCS KapaHAalloM, BCE 3aIllUCH JIENAKTCS PYYKOH, /Ui rpa)uKOB UCIOIb3YEeTCS MHUILUIU-
MeTpoBasi OyMara, Wil OHH BBIOJHSIOTCS ¢ UCIOIB30BAHUEM KOMITBIOTEpa; TpaQuKy BKJICUBAIOTCS B 1abo-
paropHbIii xypHal. [Ipu odopmieHrn paboThl HEOOXOAUMO BBIICIATH CTPAHHUIIBI T pacueToB. Ha pacuer-
HBIX CTpPaHMIIAX JOJDKHBI 0053aTEIbHO MPUCYTCTBOBATh paboume (OpMYJIbl C MOJCTAHOBKOW pPE3yJIbTAaTOB
NPSMBIX U3MEPCHUN M (PU3NYECKUX KOHCTAHT B OJHOW cHcTeMe equHuI. Ha 3ThX e cTpaHHIax Mpou3Bo-
JTUTCs pacueT norpemHocted. OdopmieHne paboThl 3aBepIiacTcs HAMUCAHUEM BBIBOJIOB. B BBIBOAAX JOJIK-
HBI COJICPIKATHCS OTBETHI HA CJICIYIOIINE BOTIPOCHI:

a) 9TO ¥ KAaKUM METOJIOM H3MEpSIIOCH,
0) IIpH KaK¥X yCIOBHUSAX;

0) pe3ynbTaThl C a0COMOTHOW U OTHOCUTEIFHOW MOTPEITHOCTAMU; aHAIIN3 PE3YJIHTATOB U MOTPEITHO-
CTEN.

[Tpuem «3amuThD» 110 1adopaToOpHOIl paboTe 3aKIII0YACTCS B IPOBEPKE:
a) pe3yJIbTaTOB PadOTHI,

0) JTOCTOBEpHOCTH PACUYETOB U UX COOTBETCTBUS U3MEPCHUSIM,

B) MIPaBUJIBHOCTH ITOCTPOCHHS TPA(HUKOB,

) oopMIIEHHUS pabOTHI U BBIBOJIOB.

PabGora cumraercs SaqTeHHOﬁ, €CJIM Ha CTpaHULEC, I'IC HAYNHACTCA €€ OIMCAHUC, NMCCTCA 3 moanucu
nmpernogaBaTeiid: 3a «A0IMYCK», «BBIIIOJIHCHHUC) U «3alllUTYy» C YKa3aHUCM AaThl.

Ilo paboTe ¢ auTepaTypoii

B paboueii nmporpamMme AMCHUIUIMHBI IPEJCTABIICH CIIMCOK OCHOBHOM M JIOTIOJIHUTEIILHOM JINTEPATYPhI
— 3TO y4eOHUKH, y4eOHO-METOAMUECKUE TOCOOMS MK yKa3aHus. JloNoaHUTebHAsl JIUTEpaTypa — yUeOHHUKH,
MOHOTpaduu, COOPHUKM HAYYHBIX TPYAOB, KYPHaJIbHBIE M Ta3eTHBIC CTAThH, Pa3]IMYHBIC CIIPABOYHUKH,
SHIMKIONEAUN, NHTEpHET-PECYPCHI.

Jlrobas popma camocTOATETHHOM PabOTHl cTyaeHTa (HOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO, JOKIIALy
W T.JOI.) HAYMHAETCS C W3y4YCHUs COOTBETCTBYIOIEH JHMTEpaTypbl Kak B OHOJNMOTEKE / DIIEKTPOHHO-
OMOIMOTEYHOH cucTeMe, Tak M jJoMa. V3yueHne yka3aHHBIX MCTOYHHKOB PACHIMPSET TPAHUIIBI TOHUMAaHUA
npeaMeTa JUCIUITIINHBL.

IIpu pabote c nuTepaTypoil BBIAEHAIOTCS ClleAyromInMe BHUIBI 3amuceid. KoHCHEKT — KpaTkas
cXeMaTH4ecKas 3alHich OCHOBHOTO COJEpXKaHWs HaydyHOH paOoThl. Llenpro sBIsieTCS HE TNepernuChIBaHHE
MIPOM3BEICHSI, a BBISIBICHHE €T0 JIOTUKH, CHCTEMBI JIOKa3aTeNbCTB, OCHOBHBIX BHIBOJIOB. XOPOIIMHA KOHCIIEKT
JOJDKEH COYeTaTh IIOJHOTY H3JIOKEHHs C KpaTkocTblo. lluTata — TOYHOE BOCIPOU3BENECHHE TEKCTA.
3akmouaeTcss B KaBBIYKM. TOYHO yKa3pIBaeTCsd CTpPAHHWLA HCTOYHHMKA. Te3UChl — KOHIEHTPHUPOBAHHOE
U3JI0KEHUE OCHOBHBIX MOJIOKEHUI MPOYMTAHHOIO MaTepHuaja. AHHOTAIMs — OYEHb KpPaTKOE H3JIOKEHHE
COIEpKaHUS TPOYUTAHHOW padoTel. Pestome — Hambomee oOmue BHIBOABI M MOJOXKEHHS pabOTHI, ee
KOHIIENTyaJIbHbIE UTOTH.



11.9. OcoGeHHOCTH OpraHu3anuu 00pa3oBaTeJbLHOr0 Npouecca A1 HHBAJU/I0B U JIHII C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

[Ipodeccopcko-npenogaBaTebCKUil COCTaB 3HAKOMUTCS C IICUXO0JIOr0-(hU3UOJIOIMIECKUMHU 0COOCH-
HOCTSIMHM OOYYarOLIMXCsl MHBAJIMIOB U JIMIl C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU 370POBbsI, MHAUBHyalbHbI-
MU TporpaMMaMy peadHIUTalui HHBANKUAOB (Tipy Hanmuuun). [Ipn HeoOX0AMMOCTH OCYIIECTBISETCS JOMO-
HUTEJbHAS TOJJIEPKKA MPENoAaBaHus IICUXOJIOTAaMH, COLUAIbHBIMA PaOOTHUKAMHM, MPOLIEAIIMMHU HOATO-
TOBKY aCCUCTCHTaMH.

[Ipennomnaraercst UCIOIB30BAaTh COLUAIBHO-AKTUBHBIE U Pe(IEKCHBHBIE METOABI 00Yy4EHHs], TEXHO-
JIOTHH COLMOKYJIBTYPHON peadMINTAlNK C 1IeTIbI0 OKa3aHHs MOMOIIM B YCTAHOBJICHUH MOJIHOLIEHHBIX MEXK-
JMYHOCTHBIX OTHOIICHUH C IPYTUMH CTYAEHTaMH, CO3JaHMU KOM(OPTHOIO ICHUXOJIOTHYECKOr0 KIMMaTa B
cryaenueckoil rpymne. IlogOop u pazpaboTka y4eOHBIX MAaTEpUAIOB MPOU3BOIATCS C YUETOM IPEAOCTaBIIe-
HUsI MaTepuala B Pa3InUHbBIX QopMax: ayauajibHOM, BU3yalbHOH, C UCMOJIb30BAHUEM CIICIHAIBHBIX TEXHU-
YEeCKHUX CPEJCTB U HH(OPMALIMOHHBIX CHCTEM.

OcBoenne nuctumuinHb! miamu ¢ OB3 ocymecTBiseTcst ¢ UCTIONB30BaHUEM CPENCTB 00yUeHHs 00-
IIero U CHeNHaIbHOro Ha3HaueHus (MePCOHANBHOTO U KOJUIEKTUBHOTO HCIIOIB30BaHMS).

s crynenToB ¢ OB3 npeaycmaTpuBaeTcs focTyIHas popma mperocTaBieHHUs 3a1aHUi OLIEHOYHBIX
CPEICTB, @ UMEHHO:

e B IIEYATHOH WJIM BIIEKTPOHHOM (hopMe (ISl JHII C HAPYIICHUSMH ONIOPHO-IBUTaTEILHOTO arapara);

e B IICUATHOW (OpPME HIIHM DIEKTPOHHOW (popMe ¢ yBeTWUEHHBIM MIPU(PTOM M KOHTPACTHOCTBIO (IS
JIMI C HAPYIIEHUSIMU CITyXa, PEUH, 3PEHUSL);

®  METOJOM YTCHHS aCCHCTEHTOM 3aJlaHMsI BCIYX (IS JIUI| C HAPYIICHUSMH 3PCHHSA).

JlaGopatopHble pabOThI BBINOIHSIIOTCS METOAOM BBIUUCIUTEIBHOTO SKCIIEPUMEHTA.

CryneHTaMm ¢ MHBAIMJHOCTHIO YBEJIMYMBAETCS BPEMs Ha MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BO-
npockl. JIst TakuX CTyIEHTOB IpeaycMaTpUBaeTCs JOCTyHas GpopMa MpeJoCTaBIeHHsI OTBETOB Ha 3alaHHs,
a IMEHHO:

® HCHMECHHO Ha OymMare Wil HaOOPOM OTBETOB Ha KOMIBIOTEPE (IS JIUI] C HAPYIICHUSIMH CITyXa, pe-
um);
e BHIOOPOM OTBETA U3 BO3MOXHBIX BAPHAHTOB IIPU TECTUPOBAHUH C MUCIIOJIb30BAHUEM YCIIYT ACCHCTECH-

Ta (U151 JIUL] ¢ HAPYLIEHUSIMH OTIOPHO-/IBUTaTEJILHOTO alIapara);

®  yCTHO (7151 JINII C HAPYIIEHUSIMHU 3PEHUSI, OTIOPHO-/IBUT'ATEILHOTO anlapara).

IIpu HEeoOXoAMMOCTH Uit OOy4YaIOUIMXCSA C WHBAJIMIHOCTHIO MPOIEAYypa OLIEHWBAHUS PE3yJIbTAaTOB

00y4eHUs MOXET NMPOBOANTHCS B HECKOJIBKO 3TAIIOB.

12. YYEBHO-METOAUYECKOE N HWH®OPMALMUOHHOE OBECIEYEHHUE
JUCIHHUIIVINHBI

WndopmManmoHHyI0 MOAAEPKKY OCBOCHHUS JUCLUIUIMHBI OCyLIecTBIsIeT Onbnmnoreka MHcTUTyTA, KO-
Topasi obecriednBaeT 00y4YarOIIMXCs OCHOBHOW Y4eOHOH, y4eOHO-METOJMUYECKON W HaydyHOU JMTEpaTypoH,
HEOOXOIMMOH TSI OpTaHM3alliy 00pa3oBaTEeNBLHOrO Tporecca 1mo auciuminde. O0muii 00beM MHOT0OTpac-
nesoro gonaa Ha 01.03.2021 r cocramser 6oaee 405 000 3k3.

bubmmoTeka pacnonaraer y4eOHOW, yueOHO-METOANYECKON U HAYYHO-TEXHUYECKOH JINTEPaTypOil B
dopMe TIeUaTHBIX W DJEKTPOHHBIX W3JaHUM, a TaKkKe BKIOYAeT OQHUIMANbHBIE, CIPaBOYHO-
oubnuorpaduueckue, criequaIn3upOBaHHbIE OTEUECTBEHHBIC U 3apyOeKHbIC TEPUOIUUECKUEe U HHPOpMAIIH-
OHHBIC M3aHus. bubnmoreka obecneunBaeT AOCTYN K MpodecCHOHANBHBIM 0a3aM JaHHBIX, HH(POPMAIHOH-
HBIM, CITPABOYHBIM U MTOUCKOBBIM CUCTEMaM.

Kaxnpiii oOywaromuiicss odecrieueH cBOOOIHBIM JOCTYIIOM M3 JIO00M TOYKH, B KOTOPOH HMMeeTcs
JOCTYN K ceTn MHTEpHET U K 35eKTpoHHO-010mmoTeunoi cucreme (ObC) MucTutyTa n YHUBepcurera, Ko-
TOpasi COACPXKUT PA3INYHBIC U3/IaHHS 110 OCHOBHBIM M3y4aeMbIM JHCHHUIUIMHAM U ¢(OPMUpPOBaHA MO COTJIa-
COBAHUIO ¢ MPaBOOOIaIaTESIMU YICOHON U yueOHO-METOANICCKON JTUTEPATYPHI.

[onHbIi nepeveHp ANEKTPOHHBIX HH(POPMALMOHHBIX PECYPCOB, UCIIOJIB3YEMBIX B Ipolecce o0yde-
HUS, IPEJICTAaBIICH B OCHOBHOM 00pa30BaTEIhbHON MTPOrpaMme.



12.1. IlepeyeHb OCHOBHOM M AONOJHHUTEIbHON JUTEPATYPbI, HEO0XO0AMMOI 1JI1 OCBOe-
HMSA AUCHHILTUHBI

a) OCHOBHAf JMTEepaTypa

OcHoBHas TUTEpaTypa Pexxum noctynma | OOGecrie4eHHOCTh
1. ®pomnos O.I'. Kypc xomtounnoit xumuu. [10BepXHOCTHBIC SBJICHUSA U
bubnnoTeka

JIUCTICPCHBIC CUCTEMBI. YUYCOHUK s By30B. M3m.4-¢ CcTEepeoTHITHOE, HU PXTY Ja

ucnp.- M.: UJI «AnpstHCY, 2009. 463 C. mim u3maHue APyroro roaa

2. IIpakTHKyM ¥ 33/JadHHK 110 KOJUIOMTHON XMMHUH. Y4eOHOe mocolue

nns Bys3oB. / mox pen. Hasaposa B.B., I'poxckoro A.C. - M.: HKI] brbmnorexa Nla

«Axagemknuray, 2007. 372 c. HU PXTY

3. Kpartkuii cripaBounuk (pusuko-xumudyeckux seaudut [Teker] / pen.:

A. A. PaBaens, A. M. Tlonomapesa. - 11-e uzn. ucmp. u jom. - [b. m.] : Bubnnorexa Tla

000 THJI As-book, 2009. - 238 c. HA PXTY

0) KonmoJIHUTEIbHAS JIUTEepaTypa
JlononHUTENbHAS TUTEPATYPA Pexxum nocryna O0ecreueHHOCTh
N . . Bbubnmnoreka

1. Boroukuii C.C. Kypc xomnouaHoit xumud. - M.: «Xumus», 1975. 512 c. HU PXTY Ha
2. Pacdersl 1 3a7auu 0 KOJUIOMAHOW XMMHU. / o pen. bapanosoit B.M. - M.: BubInoTeKa
Bricmas mkoma, 1989. 288 c. HU PXTY Ha

12.2. PekoMeHayeMble HMCTOYHUKH HAYYHO-TEXHMYECKO HHpopMmanuu
[Ipe3eHTanuu K JEKIUIM

Hay4Ho-TeXHUYECKHE KypPHAIIBIL:

«Kommonanerit sxypHam» ISSN 0023-2912
«Kypnan ¢uznueckoit xumum» ISSN 0044-4537
«Kypnan npuknannoit xumum» ISSN 0044-4618

12.3. UndgopmannoHHble 1 HHPOPMALMOHHO-00pPa3oBaTeIbHbIE pecypchl

HpI/I OCBOCHUHN AUCHUIIIMHBI CTYACHTBI JOJIKHBI UCII0JIb30BaTh I/IH(i)OpMaHI/IOHHI)Ie u I/IH(bOpMaIII/IOH-
HO-00pa30BaTeNbHbIC PECYPCHI CICAYIONIUX MOPTAIOB U CAHTOB!
1. CucremMa denepanbHbIX 00pa3oBaTebHBIX TOPTATOB. CHCTEMa OTKPHITOro o0pasoBanus. KoHcai-
turroBsii ienTp MOC OO P® [Dnekrponnsiit pecype]| — Pexxum noctyna: http://www.openet.ru (1ara o0-
pamenus: 11.07.2021).
2. HubopMannoHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTHU B 00pa3oBanuu. CucreMa deaepaibHbIx 00pa-
30BaTeNbHBIX MOPTANIOB [DNEeKTPOHHBIN pecypc] — Pexxum goctyma: http://www.ict.edu.ru/ (mara oOparieHus:
11.07.2021).
3. Hudopmanmonnas cucrema «EauHoe 0KHO 10CTyna K 00pa3zoBaresibHbIM pecypcam». URL:
http://window.edu.ru/ (mara oopamenwus: 11.07.2021).

Kadenpa ¢ynnamenranpras xumus https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht
(mata obOpamenus: 11.07.2021).

bubnuoreka HU PXTY M. J.N. Menpaeneena
https://www.nirhtu.ru/administration/library/elibrary.html (nara oopamenwus: 11.07.2021).

Jucuumnmaa «®@usmueckas xumust» https://moodle.nirhtu.ru/course/view.php?id=1315 (mara obpa-
menns: 11.07.2021).

[Ipu peanuzaiuu 00pa30BATEILHOIO MPOIECCAa MCIONB3YIOTCSA CICAYIOUIHME CPEACTBA 00ECICUCHHUS
OCBOCHUS IUCITUTUIAHBL;
- KOMIIBIOTEPHBIEC TPE3CHTALUN HHTEPAKTHBHBIX JIEKIMK (00Iee yucio cnaiiios - 143);



http://www.openet.ru/
http://www.ict.edu.ru/
http://window.edu.ru/
https://www.nirhtu.ru/faculties/chemistry-technology/fund.ht
https://moodle.nirhtu.ru/course/view.php?id=1315

- 0aHK TECTOBBIX 3aIAHHH TSI HTOTOBOT'O KOHTPOJIST OCBOCHUS TUCITUIUINHBI (00ITIee YHCII0 BOMIPOCOoB - 50).
- METOAMYECKHE YKAa3aHUs JUTS BBITOIHEHHUS JIAOOPATOPHBIX padoT,

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

B cooTBercTBHM C y4eOHBIM TIAHOM 3aHSATHS MO AUCHUITINHE «DH3HdyecKkas XUMUS MPOBOJSATCS B
(hopMe ayAuTOPHBIX, TAOOPATOPHBIX 3aHATHI M CAMOCTOSITETFHON pabOThI 00yJaroIIerocs.

Y4eOHbIe ayJUTOpPHU JJIs MPOBEJACHUS 3aHATUH JCKIMOHHOTO THIA, 3aHATHI CEMHHAPCKOTO THIIA,
TPYMIIOBBIX M WHIUBHUIYATbHBIX KOHCYJIBTAIUN, TEKYIIIETO KOHTPOJIS M IPOMEXKYTOYHOM aTTECTAIlUN, & TaK-
JKe TOMENICHUS JUIsl CAMOCTOSTENILHON paboThl OOYYaIOIINXCs, OCHAICHHBIC KOMITBIOTEPHOW TEXHHKOH C
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHEeT» U 00eCeueHHBIE TOCTYIIOM B JICKTPOHHYIO HH(pOpMAIH-
OHHO-00pa3oBaTeNbHYI0 cpeny MHCTUTYTa, MTOMEIEeHUs JJIs XpaHEeHUS U NPOGUIAKTHYSCKOTO 00CTyKUBa-

HUS y9eOHOTr0 000pyIOBaHUS

HauMeHoBaHHUE ClIeIMAIBHBIX TTOMEILIE-
HHUHI ¥ IIOMEIIEHUH ISl CAMOCTOSITENb-
HOU paboThI

OCHAaIIEHHOCTD CIIEHHAJILHBIX ITOMEIIEHUH U ITOMEIIEHUI s
CaMOCTOATEIbHON paboThI

IIpucnoco6neHHOCTE TOMe-
LICHHUH TSl HCIIOIB30BaHMUS
MHBAIHIAMH H JIMLAMH C
OrpaHUYCHHBIMH BO3MOKHO-
CTSIMH 3J10POBbsI

JlaGoparopwust aiexTpoxumun 479
(ctpoenue 13)

HU3KOYACTOTHBIX CUI'HAJIOB, Mara3uH CONPOTHBIICHUH,
ocruorpad, HOTEHIIHOMETP, KOMIIBIOTEp, AaTIUK
JUISL U3MEPEHHS TeMIepaTyphl

Jlexunonnas aynuropus 484 (crpoenue YueOHble CTOJIBI, CTYJIBS, JOCKA, MEJ MIPUCTIOCOOIICHO
13) IMepeHocHas Mpe3eHTAMOHHAs TEXHHKA (ITOCTOSHHOE XPaHEHHeE B

ayn. 470
Aynuropus At IPOBEICHUS 3aHATUI Y4eOHble CTOJIBI, CTYJIBS, JOCKA, MEJ MIPUCTIOCOOIICHO
cemuHapckoro tumna. 484 (crpoenue 13) TlepenocHast Ipe3eHTAMOHHAS TeXHUKA (IIOCTOSIHHOE XPaHEHUE B

ayn. 470
Ayautopus AJst TPYIIIOBBIX U MH/UBH- Y4eOHble CTOJIBI, CTYJIBS, JOCKA, MEJ MIPUCTIOCOOIICHO
JlyallbHBIX KOHCYIIbTaIHil oOyuarommxcs | IlepeHocHas mpe3eHTalMOHHAs TEXHHUKA (TOCTOSHHOE XPaHEHHE B
484 (ctpoenue 13) ayz. 470
Aynuropus AJst TEKYLIEro KOHTPOJIS U Y4eOHble CTOJIBI, CTYJIBS, JOCKA, MEJ MIPUCTIOCOOIICHO
POMEXKYTOUYHOI arTecTanun 484 IMepeHocHas Mpe3eHTaMOHHAs TEXHHKA (ITOCTOSHHOE XPaHEHHeE B
(ctpoenue 13) ayn. 470
Aynmropnst st camocTostenbHoi pabo- | ITK Pentium 1000MI'1 ¢ onepatuBHO# namsaTsio 512 MoaiiT n TIPHCTIOCOOIIEHO
THI CTy/IeHTOB 484 (cTpoerue 13) MaMATHIO Ha XKecTKoM aucke 8 ['6aiT (1 mT.) ¢ BO3MOXKHOCTBIO

MIPOCMOTpA BUIEOMATEPHUAIIOB U MIPE3EHTALIUH.

Hocryn B UaTepHeT, kK OBC, 311eKTpOHHBIM 00pa30BaTeIbHBIM H

nH(POPMAIMOHHBIM pecypcaM, 6ase TaHHBIX TEKTPOHHOTO KaTa-

nora HU PXTY, cucreme ynpapieHus y4eOHbIMH KypcaMu

Moodle, yqebHO-METOAMIECKUM MaTepHaaM.

IMepeHocHas pe3eHTaMOHHAs TEXHHKA (ITOCTOSHHOE XpaHEHNe B

ayn. 470

IpunTep nasepHmIi

Ckanep

YcraHoBKa A1 ONpeieNieHUs! JaBIeHHUsI HAChIIIEHHOT0 apa MPUCIOCOOIEHO

KUJIKOCTH; BECHI aHATTNTHIECKHUE, BECEI TEXHIYECKHE.
JlaGopatopus (u3uKO-XHMHHeCKOro 473 D06ynmmocKkor, KpHOcKor, pedpakTomeTp, TepmMomeTp bekmana,
(cTpoerme 13)anammsa Hacoc KamoBckoro, 6apomMerp, KOMIBIOTEP/HOYTOYK, JaTYUK

JUIS U3MEPEHNUSI TeMIIepaTypbl, (HOTOKOIIOPHMETD,

CIEeKTPO(hOoTOMETP

YCTaHOBKH AJIs HCCIIEOBAHUS KUHETHKU PEaKIui B IIPUCIOCOOIECHO
JlaGoparopus kunetuku 471 (cTpoeHue pacTBOpax M B TBEPIIOi (ase,
13) MOJISIPUMETP, KATETOMETp, BOIsIHAst O6aHsl, TEPMOCTAT.

Konnmykromerp, pH-MeTp- MIUIIIMBOIBTMETP, TEHEPATOP IIPUCIOCOOIECHO

IMomemmenue 1yist XpaHEHUs U POpHIIAK-
THYECKOTO 00CITY)KUBaHUS yueOHOTO
obopynoBanust 475 (ctpoenue 13)

VYueGHbIe CTONBI, MIKA(BI, CTYIIbs, TOCKa
Cpenctsa (IprOOpEL, CTEHBI), HEOOXOIUMBIE IS TIPOBEICHUS
MPOHIAKTHYECKOTO 00CIyKMBaHHs Y1eOHOr0 000pyI0BaHHS

13.1. Komnerorepsl, HHGOPMANIOHHO-Te1eKOMMYHHKAIIMOHHBIE CETH, alllIapaATHO-

NporpaMMHBIe U ayTHOBU3yaJIbHbIE CPENCTBA:
Hoyt6yx Acer Extensa 4230 Intel Celeron 2.2 T, 1,93 T'b O3V ¢ BO3MOKHOCTBIO ITPOCMOTpa BHIEOMATeE-
pHAJIOB ¥ MPE3CHTAIMH, ¢ HEOTPaHWYCHHBIM J0cTynoM B MuTepHeT, kK DBC, 3IeKTpOHHBIM 00pa30oBaTelb-
HBIM ¥ HH(GOPMAIMOHHBIM pecypcaM, 0a3e JaHHBIX DIEKTPOHHOTO Karanora MHCTHTYTa, CHCTEME yIpaBie-
Hus yueOusiMu Kypcamu Moodle, yueGHo-MeToqMuecKM MaTepraiaM.



IIpoektop Acer P 1265 (xapaktepuctuku 1 x DLP, 1024x768, 2400 ANSI am, F: 1.95 + 2.14: 1, namna 1x

180 BT)

MHuorodyHknuoHansHoe yerporictBo Samsung 4200.

13.2. IlporpamMHoOe oOecriedeHue

Omnepannonnas cuctema XP moareepxaenue nuiersun The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-
€98b-e011-969d-0030487d8897

[TporpammHoe obecrieueHne, 00eCIeYnBaET BO3MOKHOCTD IIPOCMOTPA MATEPHAIOB Ha 3JIEKTPOHHBIX
HOCHTEJSAX, 10CTyM K porpammam MS Office, mporpamme KOMITBIOTEPHOTO TecTHpoBaHus. SUNRav.

14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUSA JUMCIUITIVIMHBI

HaunmenoBanue

pasaeioB

OCHOBHBIE MOKA3aTeJIN OLEHKH

®opMbI U METO-
JbI KOHTPOJIS H
OLIeHKH

Paspen 1. Ilpeamer u
3aJa4M Kypca

3naem:

®  OCHOBHBIE 3aKOHBI (DM3UKH U XUMUH, GU3HUECKON XUMHUH, PU3HKO-XUMUYECKUE SBICHUS U
3aKOHOMEPHOCTH, UCIIONIB3YEMbIE B KOJUIOUIHON XUMHUH

®  OCHOBHBIE MTOHSATHS ¥ 3aKOHOMEPHOCTH TIOBEPXHOCTHBIX SBJICHHH, CHIEIH(PHIECKHE 0COOEH-
HOCTH KOJUIOHHOTO COCTOSIHHS, YETKO M JIOTHYHO TPEICTABIATH CTPYKTYPY KOJUIOUIHOM

XUMUH.

® BO3MOXKHOCTH HCIIOJIb30BAaHHUsI [IOBEPXHOCTHBIX SIBJICHHIT JUISl IPUTOTOBJICHUS JICKAPCTBEH-
HBIX HopMm

Ymeem:

®  [IPUMEHSTP IIOJIyUYEHHBIC 3HAHHS [IPH U3YYECHUH aHAIUTHIECKOM, (H)apMAalleBTHIECKON XU~
MHH, (hapMaKOTHO3UH, (papMaKOIOTUH, TOKCHKOJIOTHH, TEXHOJIOTHH JIEKAPCTB

Buraoeem:

®  OCHOBHBIMH IIPHEMAMH U METOJAMH (HU3HKO-XUMHIECKUX U3MEPEHHH; paboTaTh C OCHOBHBIME
THIIAMH IPHOOPOB, MCTIONB3YEMBIX B (DH3HUECKON U KOJUIOMIHONW XUMHH.

®  HaBBIKAMH IPOBE/ICHHS HKCIIEPHMEHTA B JHCIICPCHBIX CHCTEMax M METOJaMH 00paboTKH
MOJIYYEHHBIX PEe3yJbTAaTOB, a TAK)KE HAaBBHIKAMH B PEIICHUHM TEOPETHYESCKHUX W MPHKIAJHBIX
3a1a4 B 00JaCTH KOJUIOMAHON XUMUK

OueHka 3a KOH-
TPOJIBHYIO padoTy
Nel (cemectp 7)
Samiura 1abopa-
TOPHBIX paboT
Hrorosoe TecTu-
poBanue

Pazpnen 2. Tepmoauna-
MHKA MOBEPXHOCTHBIX
sIBJICHUIA.
Ancopouus

3naem:

®  OCHOBHBIC 3aKOHBI (DM3UKH U XUMHUH, PUIMIECKOH XUMUH, DU3UKO-XUMHIECKHE SIBICHUS
3aKOHOMEPHOCTH, UCTIONb3YEMBbIE B KOJUIOUHON XUMHUH

®  OCHOBHBIC MOHATUS M 3aKOHOMEPHOCTH IOBEPXHOCTHBIX SBIICHUMH, creluduuecKue oco-
OEHHOCTH KOJJIOMJTHOTO COCTOSIHUSI, YETKO M JIOTHYHO INPEICTABIATh CTPYKTYPY KOJUIOM]I-
HOW XWMHH.

®  3aKOHOMEPHOCTH IIOBEIEHHMS, METObI ITOTyIEeHHsI U OCHOBHBIE (PU3HKO-XMMHYECKHX CBOM-
CTBa JUCIIEPCHBIX CHCTEM, COBPEMEHHOE COCTOSIHUU TEOPHU ITOBEPXHOCTHBIX SBJICHUH, yc-
TOWYMBOCTH U KOATYJISILIMU TUCTIEPCHBIX CHCTEM

®  BO3MOXKHOCTH HCIIOJIb30BaHMS MOBEPXHOCTHBIX SBIICHUH JUIS IPUTOTOBJIECHHUS JICKAPCTBEH-
HBIX (hopM

Vmeem:

®  TIPOBOJHUTH PAacyeThl C HCHOJIB30BAaHMEM OCHOBHBIX COOTHOUICHHH TEPMOAMHAMHUKH IO-
BEPXHOCTHBIX SBJICHHH M ONMPEACNIATh KOIMYECTBEHHbIC MTapaMeTpPhl AUCTIEPCHBIX U CTPYK-
TYypPUPOBAHHBIX CHCTEM

®  IPUMEHATH IOJYYCHHBIC 3HAHWS NMPU M3YYCHHU AHATHTHYECKOH, (hapMaleBTHYECKOH XH-
MHH, (hapMaKOTHO3UH, (papMaKOIOTUH, TOKCHKOJIOTHHU, TEXHOJIOTHH JIEKapCTB

Bnraoeem:

®  OCHOBHBIMH IPHEMaMH U METOAAMHU (PU3HKO-XMMHYECKHX U3MEPEHHH; paboTaTh C OCHOBHBIMU
TUMAMHU TPHOOPOB, UCTIONIB3yEMBIX B (PU3MUECKON U KOJUIOMIHON XUMHUH.

e  HaBBIKAMU TPOBEJICHUS SKCIHEPHMEHTa B AWCIEPCHBIX CUCTEMax M MeToAaMHu 00pabOTKH
MOJYYSHHBIX PE3yJbTaTOB, & TAKXKE HABBIKAMH B PEIICHUH TEOPETHUYECKUX M MPUKIATHBIX
3a7a4 B 00JI1aCTH KOJJIOMTHOM XUMHHU

OrieHKa 3a KOH-
TPOJBHYIO PaboTy
Ne 1 (cemectp 7)
3amura abopa-
TOPHBIX paboT
Hrorosoe tectu-
poBaHwe

Pazpen 3. 19C u dnek-
TPOKHHETHYECKHE SIB-
JIeHUst

3naem:

®  OCHOBHBIC 3aKOHBI (PM3UKH U XHUMHH, PUIHICCKOH XUMIH, HPH3NKO-XUMHIECKUE SIBIICHUS U
3aKOHOMEPHOCTH, UCIIONB3YEMbIE B KOJLUIOMIHON XUMUH

®  OCHOBHBIC OHSATHS U 3aKOHOMEPHOCTH ITOBEPXHOCTHBIX SIBJICHUH, CHIELM(HIECKHE 0CO-
GEHHOCTH KOJUTOMJHOTO COCTOSIHUSI, YETKO U JIOTHIHO TPEICTABILSITh CTPYKTYPY KOJUTOHI-

HOW XUMHUU.

®  BO3MOXHOCTH HCIIOJIb30BaHUS MOBEPXHOCTHBIX SIBJICHHUM JUI IPUTOTOBJICHHUS JICKAPCTBEH-
HBIX (opM

Vmeem:

e  [PHUMEHATH MOJYYCHHBIC 3HAHUS NMPU M3YyYCHHH AHATMTHYECKOH, (papMalleBTHYCCKON XH-
MHuH, HapMaKkorHO3uH, GapMaKoIOruH, TOKCHKOJIOTHH, TEXHOJIOTHHU JICKapCTB
Braoeem:

OreHKa 3a KOH-
TPOJIBHYIO padoTy
Ne 1 (cemectp 7)
3amura gabopa-
TOPHBIX paboT
Hrorosoe tectu-
poBaHue
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®  OCHOBHBIMH IPHEMaMH U METOAAMHU (PU3HKO-XMMHYECKHX U3MEPEHHH; paboTaTh C OCHOBHBIMU
TUMAMHU TPHOOPOB, HCIONB3YEMBIX B (PU3MUECKON U KOJUIOMIHON XUMHUH.

®  HaBBIKAMU NPOBEJICHUS SKCIEPHMEHTa B JMCIIEPCHBIX CHUCTEMax U MeToAaMu 00pabOTKH
MOJIYYSHHBIX PE3yJbTATOB, & TAKXKE HABBIKAMH B PELICHUH TEOPETHMYECKUX M MPUKIATHBIX
3ajJ1a4y B 00JIaCTH KOJIJIOMJIHOM XUMHH

Pasnen 4. Cunre3s auc-
MePCHBIX
cHCTeM

3naem:

®  OCHOBHBIC 3aKOHBI (PM3UKU ¥ XUMUH, (PU3NUECKON XUMUH, (PU3UKO-XMMUYECKHE SBICHUS U
3aKOHOMEPHOCTH, UCIIOJIb3YEMBbIE B KOJUIOUIHON XUMHUH

®  OCHOBHBIC INOHSTHS M 3aKOHOMEPHOCTH IOBEPXHOCTHBIX SBIICHUIA, creuuduueckue 0co-
OGEHHOCTH KOJUIOMHOTO COCTOSIHHS, YETKO H JIOTMYHO MPEICTAaBIATh CTPYKTYPY KOJUIOMJI-
HOW XUMHUH.

®  3aKOHOMEPHOCTH MOBEJCHHS, METOIbI IIOIYYCHHS U OCHOBHBIE (PU3HKO-XUMUYECKUX CBOM-
CTBa JIUCTIEPCHBIX CHCTEM, COBPEMEHHOE COCTOSIHUU TEOPHH IMOBEPXHOCTHBIX SIBJICHUH, yC-
TOWYMBOCTH U KOATYJISLIUU TUCIICPCHBIX CHCTEM

®  BO3MOXHOCTH HCIIOJIb30BAHUS MOBEPXHOCTHBIX SIBJICHUU JUIS TIPUTOTOBJICHHUS JICKAPCTBEH-
HBIX (popM

Vmeem:

®  [PUMEHATH MOTyICHHBIC 3HAHUS [IPH H3YUCHHH aHATUTHYECKOM, papMalleBTHUECKON XH-
MuH, hapMakorHo3uH, GapMaKoIOr Ui, TOKCHKOJIOTHHU, TEXHOJIIOTHH JIEKapCTB

Buraoeem:

®  OCHOBHBIMHM IPHEMaMH U METOAAMHU (PU3MKO-XMMHYESCKHX U3MEPEHHH; paboTaTh C OCHOBHBIMU
TUMAMHU PHOOPOB, MCIIOJIB3YEMbIX B (DU3MUECKON U KOJUIOMIHON XUMHH.

®  HaBBIKAMU MPOBEJCHUS KCIEPHMEHTA B JMCIIEPCHBIX CHCTEMax W MeToAaMu 00paboTKu
MOJIYYCHHBIX PE3yJbTATOB, & TAK)KE HABBIKAMH B PEIICHUH TEOPETHMYCCKUX M IPUKIIIHBIX
3a/1a4y B 00JIaCTH KOJIJIOMIHOM XUMHH

OrieHKa 3a KOH-
TPOJIBHYIO PadoTy
Ne 1 (cemectp 7)
3aiura nabopa-
TOPHBIX paboT
Hrorosoe TecTu-
poBanue

Paspen 5. CoiicTBa
JAMCIIEPCHBIX CUCTEM

3naem:

®  OCHOBHBIC 3aKOHBI (HDH3UKH U XUMHUH, (PUIHIECKOI XUMHH, (PU3UKO-XUMHUYECKHE SBICHHS U
3aKOHOMEPHOCTH, UCTIOJIb3YEMBbIE B KOJUIOUIHON XHUMHUH

®  3aKOHOMEPHOCTH MOBEICHHS, METObI MIOIYYCHHS U OCHOBHBIC (PU3HUKO-XUMUYECKUX CBOM-
CTBa JIMCIIEPCHBIX CHCTEM, COBPEMEHHOE COCTOSIHUU TEOPHH ITOBEPXHOCTHBIX SIBJICHHH, yC-
TOWYMBOCTH U KOATYJISLIMU TUCIICPCHBIX CHCTEM

®  BO3MOXXHOCTH HCIIOJIb30BAHUS MMOBEPXHOCTHBIX SIBJICHUHU JUIS TIPUTOTOBJICHHUS JICKAPCTBEH-
HBIX (hopM

Vmeem:

®  [POTHO3HPOBATH BIMSHHE PA3TUYHBIX (PAKTOPOB HA CBOWCTBA HCIIEPCHBIX CHCTEM, TTO3BO-
JSIFOIINE ONTUMH3UPOBATh TEXHOJIOTHUYECKHE MPOIECCHl MepepaboTKi HX B KOHEYHbIE Ma-
TepHAIBI C 3aJAHHBIM KOMILUIEKCOM CBOHCTB

®  [PUMEHATH NOJIyYeHHbIC 3HAHUS IPH M3yYECHHH aHAJIUTHYECKOH, (apMaleBTHIeCKOH XH-
MHH, (hapMaKOTHO3UH, (papMaKOIOTHH, TOKCHKOJIOTHHU, TEXHOJIOTHH JIEKapCTB

Bnraoeem:

®  OCHOBHBIMH IIPHEMaMHU U METOIAMH (PH3HKO-XUMIIECKUX U3MEPEHHH; paboTaTh C OCHOBHBIMH
THIIAMH IPHOOPOB, MCTIONB3yeMBIX B (DH3HYECKON U KOJUTOMIHONW XUMHU.

®  HaBBIKAMH MPOBEJCHUS HAYYHBIX HCCICIOBAHHI ISl YCTAHOBJICHUS B3aUMOCBSI3H (HDH3UKO-
XHUMHYECKHX CBOHCTB U (hapMaKkoIOTHYECKON aKTHBHOCTH

®  HaBBIKAMH MPOBEICHHS JKCIIEPHMEHTa B AMCIEPCHBIX CHCTEMax M METOJaMH 00pabOTKH
MOJTy9IEHHBIX PE3yJIbTATOB, 4 TAK)KE HABBIKAMH B PCLICHUH TEOPETUYCCKUX W TPUKIATHBIX
3a7a4 B 00J1aCTH KOJJIOMTHOM XUMHHU

OreHKa 3a KOH-
TPOJBHYIO PadoTy
Ne 1 (cemectp 7)
3ammura 1abopa-
TOPHBIX paboT
Htorosoe TecTu-
poBanue

Pasnen 6. Kostonausie
ITAB kak 1mopuiabHbIe
AMcIepcHbIe CHCTeMbI

3naem:

®  OCHOBHBIC 3aKOHBI (DH3UKH U XUMHH, (PUIHIECKOIN XUMHH, (PU3UKO-XHMHYECKHE SBICHUS U
3aKOHOMEPHOCTH, UCIIONB3YEeMbIE B KOJUIOMITHON XUMUH

®  BO3MOXKHOCTH HCIOJIb30BAHHS TOBEPXHOCTHBIX SIBJICHHUIT JJIsi TIPUTOTOBIICHUS JICKAPCTBEH-
HBIX (hopM

Vmeem:

®  [PUMEHATh NOJIyYeHHbIC 3HAHHS NPH M3yYCHHH aHAJIUTHYECKOH, (papMareBTHYECKON XH-
MuH, hapMakoTHO3UH, (PapMaKOIOTUH, TOKCHKOJIOTHH, TEXHOIOTHH JIEKAPCTB

Bnraoeem:

®  OCHOBHBIMH IIPHEMaMH U METOJAMH (HH3MKO-XUMHIECKUX U3MEPEHHIA; paboTaTh C OCHOBHBIME
THIIAMH PHOOPOB, MCTIOB3YEMBIX B (DH3HUECKON U KOJUIOMIHONW XUMHH.

®  HaBBIKAMH MPOBEJCHHS JKCIIEPHMEHTa B JUCIEPCHBIX CHCTEMax W METOJaMH 00pabOTKH
MOJy9IEHHBIX PE3yJIbTATOB, 4 TAK)KE HABBIKAMH B PCLICHUH TEOPETUYECKUX M MPHKIATHBIX
3a71a4 B 00JIaCTH KOJJIOMTHOM XUMHHU

O1eHKa 3a KOH-
TPOJIBHYIO PadoTy
Ne 1 (cemectp 7)
3amiura nadopa-
TOPHBIX padoT
Htorosoe TecTu-
poBanue

Paznen 7. Yceroiiun-
BOCTb M KOATYJISIHS
JUCHEPCHBIX CHCTEM

3naem:

®  OCHOBHBIC 3aKOHBI (DM3UKH U XUMUH, PU3MUECKOI XUMHHU, PU3NKO-XUMHUYECKHE SBICHHUS U
3aKOHOMEPHOCTH, UCIIONB3YEeMbIE B KOJUIOMIHON XUMUH

®  3aKOHOMEPHOCTH MOBEJCHHS, METOIbI IIOMYYCHHS U OCHOBHBIC (PH3HKO-XUMUYECKUX CBOM-
CTBa JMCIICPCHBIX CHCTEM, COBPEMEHHOE COCTOSIHHM TEOPUH ITOBEPXHOCTHBIX SBJICHUM, yC-
TOWYMBOCTH U KOATYJISLIMU TUCTICPCHBIX CHCTEM

®  BO3MOXXHOCTH HCIOJIb30BAHHs TOBEPXHOCTHBIX SIBJICHUI JJIs MPUTOTOBICHHS JICKAPCTBEH-
HBIX popM

Vmeem:

O1eHKa 3a KOH-
TPOJIBHYIO padoTy
Ne 1 (cemectp 7)
3amura mabopa-
TOPHBIX paboT
Hrorosoe TecTu-
poBaHue




NIPUMEHATHL MOJYYCHHBIC 3HAHUS IIPU U3YUCHUHU aHannTqucxoﬁ, CbapMaHCBTI/I‘ICCKOI‘;I XH-
MHUH, (bapMaKOFHOBI/H/I, q)apMaKOJ'IOI‘PII/I, TOKCHKOJIOTHH, TEXHOJIOIUH JIEKAPCTB

Bnraoeem:

OCHOBHBIMH IIPHEMaMH U METOaMU (DH3UKO-XUMUYECKHUX H3MEPEHUH; paboTaTh ¢ OCHOBHBIMU
THIIAMH TPHOOPOB, HCTIONb3yeMbIX B (DH3UYECKON U KOJUIOMIHONW XUMHU.

HABBIKAMH IIPUTOTOBJICHUS, OLEHKOH KauecTBa, CIOCOOAMH IOBBIICHHS CTaOWIBHOCTH
JIMCTIEPCHBIX CHCTEM

HaBBIKAMH MPOBEJCHUS SKCIIEPUMEHTA B JIMCIEPCHBIX CHCTEMaX M METoJaMH 0OpabOTKU
HOJIyYEHHBIX PEe3yJbTAaTOB, a TAKXKC HABBIKAMH B PELICHUM TCOPETUYCCKUX U MPHKIAJHBIX
3a/1a4 B 00J1aCTH KOJUIOUIHOH XHMHU

Paznen 8. CTpykTypo-
ofpa3soBaHue B IHC-
MEePCHBIX CUCTEMA

3naem:

OCHOBHBIC 3aKOHBI (DU3UKH U XHUMUH, (PU3NUECKOH XUMHH, PU3UKO-XMUMUUECKHE SBICHUS U
3aKOHOMEPHOCTH, UCIIONB3YeMble B KOJUIOMTHON XUMUH

BO3MOXHOCTH HCHOJIb30BaHUS TOBEPXHOCTHBIX SBJICHMIT MUl IPUTOTOBIICHUS JIEKAPCTBEH-
HBIX (popM

(akTOpBI, BIMSIONIME HAa 3aCTyJHCBaHHE, HA0yXaHHE, THKCOTPOIHUIO, CHHEPE3UC, BSI3KOCTH,
MIEPHONIECKUE PEAKIUI B MEXaHU3Me IIPUTOTOBIICHHS JICKAPCTBEHHEIX (hopM

Vmeem:

MPOBOAUTH PACUEThl C HCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHHMH TEPMOAMHAMHUKM IO-
BEPXHOCTHBIX SIBJICHUI U OHpeeNaTh KOINYECTBEHHbIE TapaMeTphl JHCIIEPCHBIX U CTPYK-
TYPHPOBAHHBIX CHCTEM

MIPUMEHATH MOJNyYeHHbIe 3HAHUS NPU U3YYEHHU aHAIMTHYECKOH, (hapMalleBTHYEeCKOH XH-
muH, GapMakorHo3nu, HpapMaKoIOrHH, TOKCUKOJIOIHH, TEXHOJIOIUH JICKapCTB

Buraoeem:

OCHOBHBIMH ITPUEMaMH ¥ METOJIaMH (DH3UKO-XUMHUYECKUX U3MEPEHHIT; paboTaTh C OCHOBHBIMU
TUMAMH PHOOPOB, MCIIOJIB3YEMBIX B (DU3MUECKON U KOJUIOMIHON XUMHH.

HaBBIKAMHU TIPOBEJCHUS SKCIIEPUMEHTa B JUCIEPCHBIX CHUCTEMaxX M METoJaMu 00paboTKH
MOJIYYCHHBIX PE3yJbTATOB, & TAKXKEC HABBIKAMH B PELICHHH TEOPETHYCCKUX M MPUKIIATHBIX
3a/1a4y B 00JIaCTH KOJIJIOMJIHOM XUMHH

OneHka 3a KOH-
TPOJIBHYIO padoTy
Ne 1 (cemectp 7)
Samiura 1abopa-
TOPHBIX paboT
Hrorosoe TecTu-
poBanue




[Ipunoxenne 1
AHHOTAIIUSA
padoyeil mporpaMMbl 1M CIATIIHHbI
b1.0.20. KoutonaHas XumMus

1. O0mas TpyaoeMKocThb (3.e./ ak. 4ac): 4 / 144. ®opma MPOMEKYTOUHOTO KOHTPOJIS: 3a4eT, IK3aMEH.
JucnumHa n3yvaercs Ha 3 Kypce B 5 cemecTpe.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Hucuunnuna 51.0.20 Komnonanas xumust otHocuTes k O6sa3arensHol yactu 61oka 1 Jucuuniusel (Mony-
). JJuctumnmHa 6a3upyercs Ha qucHuiuinHax (Moayisix): Matemaruka, Ousnuka, Xumus, Ouzndeckast Xu-
MU, BeicokOMONeKysipHbIE COeTMHEHNSI.

3. Heuab u 321244 M3y4YeHUS TUCUMILINHBI

Lenv mpeniojaBaHys TUCIUILIMHBI - 03HAKOMUTH CTYJICHTOB C OCHOBAMHU COBPEMEHHOTO YYEHHUS O JUCIIepC-
HOM (HaHO) COCTOsIHMU BEIICCTBA, IOBCPXHOCTHLIX ABJICHUAX B JUCICPCHBIX CUCTEMAX, NaTh IMPECACTABJICHUC
0 TEOPETHUYECKOW M IKCIIEPUMEHTAIBHON 0a3e, a TakKe 0 MEKIUCIUIUIMHAPHOM XapakTepe U 00 OCHOBHBIX
MIEPCIIEKTHBAX | MPOoOIeMax 3TOH OOIHUPHON 00IaCTH XUMHUHL.

3aoauamu nipenofaBaHys TUCIUIIMHBI SBIISFOTCS:

- JaTh 4€TKOE MpeACTaBIeHHE O (PYHAAMEHTAIbHBIX TCOPETHUECKUX M IKCIIEPUMEHTATIBHBIX OCHOBAX
KOJUIOWJHOW XUMHU B €€ COBPEMEHHOM COCTOSIHHUHM, a TaKKe MOHUMAaHHE TPHPOABI U MEXaHH3MOB IPOLEC-
COB, ITPOTEKAIOIINX B MUKPOT€TEPOr€HHBIX CUCTEMAX;

- opMupoBaHHe CUCTEMBl 3HAHUH 00 OCHOBHBIX 3aKOHOMEPHOCTIX (DPU3NKO-XHMHUYECKUX TPOIECCOB
Ha MeK(a3HOW TTOBEPXHOCTH U B JUCIEPCHBIX CHCTEMAX;

- ()OpMHUpOBaHHE U Pa3BUTHUE YMEHHUI YETKOTO M JIOTMYECKOTO MPEACTABICHUS O CTPYKType KOJUIOWI-
HOU XUMHH KaK HayKH O TIOBEPXHOCTHBIX SIBJICHUSX U TUCTIEPCHBIX CUCTEMAX;

- IOHUMaHUE CMBICJIa OCHOBHBIX 3aKOHOMEpHOCTeH, 00ydeHHe OpHUEHTHPOBATHCS B UX MPUMEHEHHH
JUISL COBPEMEHHBIX TEXHOJIOTHI;

- mpuoOpeTeHre U GOPMHUPOBAHHE HABHIKOB PACUETOB KOJMUYECTBEHHBIX MapaMeTPOB MOBEPXHOCTHBIX
MIPOIIECCOB U TUCTIEPCHBIX CUCTEM;

- npuoOpeTeHne 1 HOPMHUPOBAHUE HABBIKOB aHAIM3a PE3yJIbTAaTOB MCCIEIOBAHHS M UX PETYJINPOBAaHHE
JUTSL ONITUMHU3AIIMY TEXHOJIOTHYECKHX MPOLIECCOB.

4. Copepsxkanue QM CHUIITHHBI

OCHOBHBIE TIPU3HAKH 00BEKTOB KOJUIOUTHOW XMMHH: T€TEPOreHHOCTh, AUCIIEPCHOCTD. [loBepXHOCTh pa3nena
¢a3. [loBepXHOCTHOE HATSHKCHHE, YICNbHAs MOBEPXHOCTh, €€ POJIb B JUCIEPCHBIX CHUCTeMax. AJCOpOIus
ra3oB ¥ MapoOB Ha OIHOPOIHOH IOBEPXHOCTH. MOHO- M MOJMMOJIEKYJIApHas aacopOius. OmnpeneneHue
YAETBHON MTOBEPXHOCTH aJICOPOIIMOHHBIM METOJIOM. AZICOPOIIMS HA TOBEPXHOCTH paszjena x-T. [loBepxHOCT-
HO-aKTUBHBIC U TIOBEPXHOCTHO-MHAKTHBHEIE BellecTBa. YpaBHeHue [m0O0ca. YpaBHenue lllumkoBckoro.
Omnpenenenne pazmepa mMojiekyna. CmaunmBanue. Aare3ums M koresus. AxcopOuust noHoB. Ctpoenne J1OC.
DNEKTPOKUHETHYECKHE sBIICHUS. JlMCIIepCHBIE CUCTEMBI. DHEpreTHKa JHUCIICPTUPOBAHUS W 00pa30oBaHHA
HOBBIX (pa3. CHHTE3 KOJUIOMAHBIX cucTeM. ONTHYECKUE W MOJICKYJISPHO-KHHETHUECKHUE CBOMCTBA KOJUIOWI-
HBIX cucteM. YpaBHeHue Panes. Ypasuenue I emiepa. OnTuaeckne METOABI UCCISTOBAHUS TUCITEPCHBIX CHUC-
TeM YpaBHeHue OiHmTeHa-CMomyxoBckoro. CenuMeHTanmMOHHBIM  aHanu3. CeauMeHTaIlMOHHO-
muddy3uonHoe paBHOBecue. CeIMMEHTAIIMOHHAS YCTOMYUBOCTh. ArperaTUBHas yCTOMUUBOCTD, KOATYJISIIHSI
U cTabwimm3anus quctepcHbIXx cucteM. [IpaBuiio anexTposmTHON koarynsuuu. Kunernka koarymsimuu CMo-
myxoBckoro. Teopust JJJIDO. CTpyKTypHO-MEXaHUIECKHE CBONCTBA M PEOJOTUUCCKUN METOJ] HCCIICIOBAHI
CTPYKTYPBI TUCIICPCHBIX CUCTEM.

5. Ilnannpyembie pe3yJbTaThl 00y4eHHs 10 TUCUHUIIMHE, 00ecTIeYBAKOIIM e 0CTHKEHN e
IVIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHUSI 00pa30BaTeJIbHOM MPOrpaMMbl

B pesynbrare ocBoenus OOII crienmanuteTa 00y4YaroMMiCs TOJKEH OBIAICTh CICIYOIIUMU KOMITCTCHIIHS-
MH ¥ UHAUKATOPAMH JOCTIKCHUS KOMITCTCHITHA:



3HATD.

- OCHOBHBIC 3aKOHBI (DM3UKU M XUMHH, GU3MICSCKON XUMHH, (PU3NKO-XUMHUECKUE SBICHUS W 3aKOHOMEPHO-
CTH, UCTIOJIb3yEMbIE B KOJUTOUTHON XUMHUH;

- OCHOBHBIC TIOHSATHUS U 3aKOHOMEPHOCTH MOBEPXHOCTHBIX SIBJICHUM, CIICIU(pUICCKHEe 0COOEHHOCTH KOJLIOU/I-
HOTO COCTOSTHUSI, YETKO U JIOTUIHO TPECTABIISATh CTPYKTYPY KOJUIOMIHON XUMUH.

- 3aKOHOMEPHOCTH MTOBEICHUS, METO/IbI TIOTYYEeHNS U OCHOBHBIE (DM3UKO-XUMHUYIECKIX CBOMCTBA JUCTIEPCHBIX
CHCTEM, COBPEMEHHOE COCTOSIHUM TEOPUH MMOBEPXHOCTHBIX SIBJICHHUM, YCTOMYMBOCTU U KOATYJISILIUU AUCTIEPC-
HBIX CHCTEM,;

- BO3MOKHOCTH HCTIOJIB30BaHUS ITOBEPXHOCTHBIX SBJICHUH JJIST IPUTOTOBIICHHS JIEKAPCTBEHHBIX (HOPM;

- (hakTOPBI, BIUSIONINE HA 3aCTYAHECBaHUEe, HA0yXaHUE, THKCOTPOIIUIO, CHHEPE3HUC, BSI3KOCTh, IEPHOAUICCKUC
peakiuy B MEXaHU3ME MIPUTOTOBJICHUS JICKAPCTBEHHBIX (DOPM.

YMeETb!

- MPOBOJIUTH PACUETHI C UCIIOJIH30BAHUEM OCHOBHBIX COOTHOIICHUN TEPMOAUMHAMHUKHU MOBEPXHOCTHBIX SIBJIC-
HUU U ONIPEIEIISITh KOJMYECTBEHHBIE [TAPaMETPhI IUCIIEPCHBIX U CTPYKTYPUPOBAHHBIX CUCTEM;

- MIPOTHO3MPOBATh BIUSHUE PA3NAYHBIX (PAKTOPOB Ha CBOICTBA MUCHEPCHBIX CHCTEM, MO3BOJISIONINE OMNTH-
MHU3HAPOBATh TEXHOJIOTHYECKHE TIPOIECCH TEPEPadOTKA NX B KOHEUYHBIE MATEPHAJIbI C 33/IaHHBIM KOMILIEKCOM
CBOICTB.

- IPUMEHSITh MTOYICHHBIC 3HAHUS PU U3YYEHUH aHAUTHYECKOH, papMaIieBTHUECKON XUMUH, (JapMaKkOTHO-
3ud, (hapMaKOJIOTHH, TOKCHKOJIOTUH, TEXHOJIOTUH JIEKAPCTB.

BJIAJETh.

- OCHOBHBIMHU HpI/ICMaMI/I n METogaMu (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX I/ISMGPCHI/II\/'I; pa6OTaTI) C OCHOBHBIMH THIIAMHU
MpUOOPOB, UCIIONB3YEMBIX B (DH3MUECKON U KOJJIOUTHONH XUMUH.

- HAaBBIKAMH HpI/II‘OTOBHCHI/Iﬂ, OHCHKOﬁ KadeCTBa, CHOCOGaMI/I IIOBBIIIICHUA CTa6I/IJII)HOCTI/I I[I/ICHCpCHI)IX CHUC-
TEM;

- HaBBIKAMH TIPOBENICHUS HAYYHBIX HCCIICOBAHWU JUIA YCTAHOBJICHHS B3aUMOCBSI3U (DM3HKO-XHMMHYECKUX
CBOMCTB 1 (hapMaKOJOTHIECKON aKTHBHOCTH.

- HaBbIKaAaMH HpOBeI[eHI/IH SKCHepI/IMeHTa B JIPICHepCHBIX CUCTEMax U MEeTodaMUu 06pa6OTKI/I HOHy‘IeHHHX pe-
3y.]'II)TaTOB, a TaK>XX€ HAaBBIKAMH B peIHeHI/II/I TeOpeTquCKHX nu HpI/IKJ'Ia)Z[HBIX 3a1a4 B O6JIaCTI/I KOJ'IJ]OI/I)IHOI71 XHU-
MHH.

6. Buabl yueOHoi1 padoThI M MX 00beM

Cemecmp 5
B TOM YHCIIE B OpME MpaKTHIEC-
Obrem CKO¥ MOJATOTOBKH
Bun yae6Hoit paboThI
3.€. akag. 4. | acTp. U. 3.e. akaf. d. acTp. 4.
OO0m1ast TPyA0EMKOCTh TUCITHIUTHHBI 4 144 108
KonrakTHas pabora - ayIMTOpHBIE 3aHSITHUS: 1,49 53,65 40,24
JIekuu 0,5 18 13,5
[Tpaktuaeckue 3ansatus (I13)
JTaGopatopnsie pabotsl (JIP) 0,94 34 25,2 0,94 34 25,2
CamMocTosTenbpHast paboTa 1,52 54,65 40,99
KonTpons 0,99 35,7 26,78
Koucynbranus 0,05 0,3 1,24
Dopwma (bI) KOHTPOJIS: 3auer, 9k3ameH




