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1 Hean u 3aga4uu M3y4eHUs M CUUILTHHBI (MOIYJIs).
1.1 Ileanb ocBoeHUS TUCHHUTLIIHHDI.

VYdeOHas JUCIUTUTHHA «XUMHS» BXOJIUT B OJIOK €CTECTBEHHOHAYYHBIX JAUCIUILINH, TTPEI-
Ha3HAYEHHBIX JIJIs1 GOPMHUPOBAHUS Y YHALTUXCS €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS U TBEP/IBIX
3HaHWI 0 MHOTOOOpAa3WM M TECHON B3aMMOCBS3M XUMHYECKON W (pu3nyeckoit popM IBHKECHUS
MaTepuH, PEACTABICHUN O BAKHENUIINX TEOPETUUECKUX U IIPUKIIAJHBIX HAIIPABICHUAX PA3BUTHUS
COBPEMEHHOW XMMHH, BIIAJICIOIIETO 3HAHUSIMH B 00J1aCTH TEOPUU XUMUYECKHX MPOIIECCOB U 3HA-
KOMOT'O C OCHOBHBIMU MCTOAAMU XUMHUYCCKOI'O SKCIICPUMCHTA. AKTyaHBHOCTB JUCHUITIIMHBI «X1u-
MUS» 00yCIIOBJICHA TPUMEHEHUEM 3HAHHI, YMEHHI U HABBIKOB, MTOJTyYCHHBIX B TIPOIIECCE €€ U3Y-
YCHUA, MJIA U3YyUYCHUA NUCHUIIIMH U3 JPYTrux 6JIOKOB " YCIICHIHOTO OCBOCHUSA CIICHUAJIBHOCTH B
TEJIOM.

VYyebHas TUCHMIIINHA « XUMHUS» CTABUT CBOEH LIEJIbI0 (POPMHUPOBAHKE HAYYHOTO MUPOBO3-
3peHHS Y YYAIIUXCsl, MOHATHH 0 MHOTOOOPa3HH M TECHOW B3aWMOCBS3M XUMHUYECKOH U (pu3mue-
CKOM (hopM JBMIKEHHSI MAaTEPHH, MPEICTABICHUNA O BAKHEUIIMX TEOPETHUECKUX U MPHUKIATHBIX
HaIpaBJICHUSIX PA3BUTHS COBPEMEHHOM XMMHWH, BIIA/ICIONIETO 3HAHUSMH B 00JIACTH TEOPHH XUMH-
YECKHUX MPOIIECCOB M 3HAKOMOTO C OCHOBHBIMH METO/IaMU XHMHUECKOTO IKCTICPUMEHTA.

1.2 3amauyy AMCHUILINHBIL.

K ocHOBHBIM 3a/1a4amM AMCITUTUIMHBI, TIPEXK]IC BCETO, OTHOCUTCSI:

— (hopMHpOBaHKE Y CTYICHTOB 3HAHUH O POJIM XUMHUU B MMO3HAHUU TIPUPOJIBI U 0OecTIeye-
HHUH XKU3HU 00IIEeCTBa;

— oBJaJieHue 0a30BBIMH 3HAHUSIMH B O00JIACTH XUMUU, TECOPUU XUMHUYECKHUX TPOIIECCOB H
METOHO0B UX aHaJIn3a.

BocnurarensHas 3amaua 3akirovaercs B (GOPMHPOBAHUH y CTYIEHTOB MPO(eCCHOHATb-
HOTO OTHOIIICHUSI K MIPOBEACHUIO HAYYHO-UCCIIEOBATEILCKUX U MPUKIIAIHBIX pa0dOT, B pa3BUTHH
HABBIKOB CAMOCTOSATEIHHOU PabOThl, HEOOXOAMMBIX ISl IPUMEHEHHSI XUMHUYECKUX 3HAHUU TpU
W3YYEHUH CMEeNUATBHBIX TUCIUTIINH U JaJIbHEUINEeH MPaKTUUECKOU IeATeTbHOCTH.

1.3 MecTo aucuMIuIdHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl.

JucuummmHa «XuMUs» OTHOCUTCS K 0a30Boif yactu broka 1 «/lucrurummael (MOLym)»
y4eOHOTO IJ1aHa.

N3ydyeHnto IucuuIUIMHEbI « XUMUS» JOJDKHO MPEAIIECTBOBATh U3y4eHHE JUCHUILINH «Ma-
TeMaTUYECKHUM aHanu3», «MonekynspHas pusnuka» U «buoxumus».

1.4 IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00YUYeHUsI MO JUCIHUIIMHE (MOTYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOEHUsI 00pa30BaTeIbLHON MPOrPaMMblI.

N3yuenue naHHON yueOHOM TUCIMITIIMHBI HANIPaBJIeHO HAa (POPMUPOBAHKE Y 00YUAIOIINXCS
obmenpodeccuonanpHoi komneTeHuu OIMK-1.



Ne Nunekc | ConepxaHue Komrie- B pe3ynbrarte n3yueHus: yaeOHON AUCIUTIIHBI

I 1; KoMIle- | TeHuuu (uiu e€ ya- oOyJaronuecs: JOIKHbI

" | TeHUIUU CTH) 3HATH yMeTh BJIA/IETh

1. OIIK-1 | cmocoOHOCTH  TIpeA- | TEOPETUYECKUE | MPUMEHITh XH- | HABBIKAMH U
CTaBJISITh Q/ICKBATHYIO | OCHOBBI, TOHS- | MUYECKHME 3a- | METOJIaMU  pe-
COBPEMEHHOMY TUS, 3aKOHBI M | KOHBI U pe- | HIeHus  3ajad
YPOBHIO 3HAHUI Hayy- | METOAbl UCCIIE- | LIEHUSI  €CTe- | 10 OCHOBHBIM
HYIO KapTHHY MUpA Ha | IOBaHUN B XU- | CTBEHHOHAy4- | pa3fesiaM  XHu-
OCHOBE 3HAHMSI OCHOB- | MUH HBIX 3a/1a4 MU

HEIX MOJIOKEHHH, 3a-
KOHOB ¥  METOJIOB
€CTECTBCHHBIX HAyK U
MaAaTCMAaTHUKHAU

2. CTpyKTYpa H cofepKaHue TUCHHILIUHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.

OOm1ast TpyAOEMKOCTh TUCIUILTMHBI COCTaBIsAET 2 3au.el. (72 yaca), MX pacnpeaeieHue
10 BUJaM pabOT MPEICTaBICHO B TAOJIHIIC:

Bun yueGHOM paboThI Bcero CemecTpbl
JacoB ("gacer)
5
KonTakTHasi pabora, B TOM 4yHcJie:
AyauTOpHBIE 3aHATHS (BCEro): 36 36
3aHATHS JICKIMOHHOTO THIIA 18 18 - - -
JlaboparopHbie 3aHATHS 18 18 - - -

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPaKTHYE-
CKHE 3aHSITHS)

Nuas koHTaKTHas padora:
Kontponb camocrositensHOM padotsl (KCP) 4 4

[Tpomexxyrounas arrecranust (VMIKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM YHcJIe:
ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuaa 16 16 - - -
[ToaroroBka K TEKylemMy KOHTPOJIIO 15,8 15,8 - - -
KouTtpoJs:
IToaroroBka Kk sK3aMeHy - -
OO01asi Tpy10€eMKOCTh yac. 72 72 - - -
B TOM 4HCTe KOHTAKTHAs | 4 6,2 36,2
pabdora
3a4. efi 2 2

2.2 CTpyKTypa AMCUMIIMHBI:
Pacrnipenenenvie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIINHBI.
Paznensl quCHMILTUHBL, U3ydaeMble B 5 cemecTpe (ounas ¢hopma)
[Tpumeuanue: JI — nekiuu, [13 — npaktudeckue 3ausatus / cemunapsl, JIP — nabopatopHbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyAeHTa



2.3 Conepxxanue pa3ieioB JUCHUNINHBI:

KonunuectBo yacos
Breaynu-
Ne HaumenoBanue pazaenon Beero Ay;[;g(:);Haﬂ Topl}{]a;{
pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |OcHOBBI XUMHUYECKON TEPMOAMHAMHUKH. 10 4 — — 6
) XUMHUYECKUE PAaBHOBECHU . 3aKOH JCHCTBYIOIINX 3 ) B ) 4
" |macc. TepmoauHaMuKa pacTBOPOB.
3.  |®Da30BbIC PaBHOBECHS. 10 2 — 4 4
4 XuMuueckas KnHeTrka. KuneTnueckuil 3aK0H Jei- 10 2 3 4 4
CTBMSI MacC, €ro MPUMEHEHUE.
5. |KBaHTOBO-MeXxaHHUYECKast MOIEIb aTOMa. 6 2 - - 4
6. |XuMH4YecKas CBS3b. 4 2 - - 2
7. Teopust 3IEKTPOTUTUUECKON JUCCOLUALINH. 10 2 — 4 4
8. |/lucriepcHbIE CUCTEMBI. 9.8 2 - 4 3,8
Umozo no oucuyunnune: 67,8 | 18 - 18 31,8
2.3.1 3aHATHSA JEeKIIMOHHOI'0 THIIA,
HaumenoBanue pas- ®dopma TeKy-
No Conep:xanue pasnaena
zIena 1IEr0 KOHTPOJISI
1 2 3 4
1. |OcHOBEI xumu4e-([TepBoiii 3akoH TepMoauHamuku. [lpunoxenue I T, PI'3, JIP

CKOH TepMOAMHA-
MUKH.

Havaja TEPMOJUHAMUKHA K XUMUYECKUM U (PH3UKO-
XUMHUYECKHUM IpolieccaM. TepMoaIuHaMUYeCcKHe CH-
creMbl. OCHOBHbBIE TIOHATUA U onpeneneHus. Koop-
TUHATBl U TIOTEHIUAIbl TEPMOAMHAMHYECKUX CH-
creM. O6o0IeHHas paboTa. YpaBHEHHS COCTOSHHSL.
HyneBol 3akOH TEpMOAMHAMHUKHU (3aKOH TepMHUYE-
CKOTO paBHOBecHsl). BHYTpeHHsIsI SHEpPIUsl, SHTaJb-
nus. Maremarndeckue W (PU3NUYECKHE CBOMCTBA
BHYTPEHHEH 3HEpPrUU, SHTAJBIIMU, TEIUIOTHI U pa-
0otel. 3akoH ['ecca u ero ciaencreusa. Pacuer Temso-
BBIX 3()(hEeKTOB XMMUYECKUX PEAKIIUI TP CTaHJapT-
HBIX YCIIOBHUSAX. 3aBUCHUMOCTH TeruioBoro 3¢ dexra
XUMHYECKON peaklMM OT TeMIeparypbl (3aKkoH
Kupxrodda).

Bropoii 3akoH TepMOAWHAMHMKH M €ro (HhopMyiu-
poBka. TpeTuid 3akOH TepMOIUHAMUKHU. [IpuHIMT
HEIOCTHKMUMOCTH a0COJIOTHOTO HYJS. YpaBHEHHUS
BTOPOTO Hayajla TEPMOJMHAMUKUA. DHTPOMHS Kak
(GyHKLMS COCTOSIHUS M METOJIbI ee BhIuncieHus. He-
paBenctBo Knaysuyca. Pacuer sHTponuu s pas-
JUYHBIX TporeccoB. OHeprus [ubOca, sHeprus
I'enbMrosnbia. YcinoBusi paBHOBECHUS U KPUTEPHUH Ca-
MOIIPOM3BOJIBHOTO TPOTEKaHUS MPOLIECCOB B HU30-
0apHO-U30TEPMHUECKUX M H30XOPHO-U30TEpMHUYE-




ckux ycioBusix. Teopema Ilmanka. TemnoBas teo-
pema HepHcra.

XUMHUYECKUE PABHO-
Becus. 3aKOH Jeu-
CTBYIOILIUX Macc.
TepmoauHamuka
pacTBOpPOB.

3akoH JIecTByromMKX Macc. 3akoH Payis. OTkiioHe-
HUA OT 3aKOHOB Payns. PaBHoBecue XUIKOCTB-TIAp.
YpaBHEeHUE U30TEPMbI XUMUUYECKOHN peakiiuu BaHT -
Tl'ogpda. Tepmoannamuueckas: KiaaccupuKaus pac-
TBOPOB. /[aBneHne HACBIILIEHHOI O Napa )KUJIKHUX pac-
TBOpPOB. DOYJUINO- U KpuocKonus. JuarpamMmel co-
CTOsiHUA. PazneneHue BelIeCTB MyTEM IEPErOHKH.
A3€e0TpOIHbIE CMECH M UX CBOMCTBA.

JIP

das3oBrie
cus.

paBHOBe-

[TpaBumo ¢a3 u ero BeIBoA. THUIIBI TUArpPaMM COCTO-
SSHUA. HOHHTI/ISI (1)213]:1, KOMIIOHCHTA, CTCIICHHU CBO-
6oxb1. Kitaccudukanms rereporeHHbIX cucteM. J{na-
I‘paMMBI COCTOAHUA ,Z[BYXKOMHOHGHTHBIX CUCTCM.
JlnarpaMmpl KUAKOCTH — Tap.

XuMHUecKasi KHHE-
tuka. Kuaernyeckmii
3aKOH JeficTBUS
Macc, €ro IMpUMEHe-
HHE.

HeoOpatumble peakuuu HYJIEBOTO, HEpBOro, BTO-
poro u Tperbero mnopsAakoB. CIOXHBIE pPEaKIUHU.
Cxopoctb peakunn. Kunernueckue ypaBuenus. I1o-
PAIOK U MOJEKYISIPHOCTh PEaKIMH. 3aBHCHUMOCTh
KOHCTaHTBI CKOPOCTU OT TE€MIIEpaTypbl. Y paBHEHUE
Appennyca. OnpeneneHre KOHCTAHTbl CKOPOCTH,
nopsiika peakiun. OOpaTuMble, MapajuieabHbIE, 1M0-
CJIeIOBATENbHBIC U IIEMHbIEC PEAKIINH.

JIP

KBaunToBo-MexaHu-
yecKast MOJIEIh
aTroma.

KBanroBble uncna. Atomusie opoutanu. [locrynat
He-bpoiinsa. Bonrosas Gyskius. [puamun [Taynu n
3aM0JTHEHUE ATOMHBIX COCTOSHUH 3JEKTpPOHAMHU.
ATOMHBIE 000JIOYKHU U TIOJI000JI0UKH. DIICKTPOHHAS
koH(purypamus.  OOBsICHEHHE  TEPUOAMUYECKUX
CBOWCTB M CTPOEHUSA cucTeMbl 35ieMeHToB J[.M1. Men-
neneeBa. [ uOpuansanmsi aTOMHBIX OpOUTANICH.

XUMHUYecKast CBA3b.

Tunsl XxuMU4ecKor CBsA3U. JlOHOpHO-aKUENnTOpHas
CBsI3b. METO/ BAJIEHTHBIX CBsI3€d. MeToa MolieKy-
JSApHBIX opOutanei. KomruiekcHble coeauHeHus.
TunudHbIle KOMIUIEKCOOOpa30BaTeNN W JIUTAH/bI.
CTpoeHNE KOMIUIEKCHBIX COCIMHEHHUI.

Teopus syekTponu-
THYECKOU IHUCCOIHA-
LUH.

PactBopbl. CunbHbIE U crabbie 3MEKTPOIUTHL. Jluc-
conuanus BoJbl. BogopoiHbIi oka3areb.

HucnepcHbie cu
CTCMBI.

Knaccudukanmst nucriepcHbIX CHUCTEM. Y CTOWYH-
BOCTb CHCTEM. MOJIEKYISIPHO-KUHETUYECKHE U DJIEK-
TPUYECKUE CBOMCTBA AUCHEpCHbIX cucrem. Cenu-
MCHTaAIIUsI. 3JI€KTpOKHHeTI/I‘IeCKHI>'I IIOTCHIIHUAJI.
DIIEKTPOOCMOC U AJIEKTpodopes.

2.3.2 3aHsATHS CEMHUHAPCKOI0 THIA.

3aHATHS] CEMUHAPCKOTO TUIA YYEOHBIM TUIAaHOM HE MPEAYCMOTPEHBI




2.3.3 JIaGopaTopHbIe 3aHATHS.

No HaumenoBanue nabopatopHbsIx padoT Popwma TeKy-
IIEr0 KOHTPOJIsI
1 3 4
1. |OnpeneneHue SKBUBAJIEHTA META/LIA Otuer mo nabo-
patopHol  pa-
6oTe
2. |OnpeneneHue )KeCTKOCTH BOJIbI Otuer mo Jabo-

paTtopHou  pa-
6ote

3. |HccnenoBanue ajcopOIIMu U3 BOJAHOTO PACTBOpA HA aKTHBUPOBAHHOM yriie|OTder mo jabo-

patopHol  pa-
oore

4. |lloTeHIMOMETPUYECKOE TUTPOBAHUE CMECH CHIIBHOU U c1aboi KUCIOTH  |OT4eT mo jabo-

paTtopHou  pa-

6ote

5. |CKOpoCTh XUMHUUYECKHUX PEAKIIUHA Otyer mo nabo-
patopHol  pa-
6oTe

6. |Onpenenenue neKapcTBEHHBIX (HopMm Otuer mo nabo-

patopHoi  pa-
oore

7. |Xpomarorpaduueckoe paszieeHue CMECH HOHOB C TTIOMOIIbIO HOHOOOMEH-|OT4eT mo abo-

HBIX CMOJI patopHou  pa-
6ote
8. |M3yuenue koaryasiuu rupo30Jis TUAPOKCHIA Kele3a Otuer mo mnabo-

patopHol  pa-
oore

3ammra nmaboparopHo pabotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcoBoit
pabotsr (KP), pacuerHo-rpadudeckoro 3ananus (PI'3), nanucanue pedepara (P), acce (3), kon-
nokBuyM (K), rectuposanue (T) u T.4.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOeKTOB)

KypcoBsie paboThl (MpOEKTHI) yUeOHBIM IJIAHOM HE TTPETYCMOTPECHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs I CAaMOCTOSITeIbHOIH pPadoThI
00y4YaIIUXCs M0 JTUCHUILINHE (MOIYJIIO)

No Bun CPC

[Tepeuenpb yueOHO-METOUIECKOTO 00ECTICUCHHMSI TUCITUTUTHMHBI
IO BBITTOJIHEHHUIO CAMOCTOSITEIbHON pabOThI

1 2

3

IloaroroBka X BBINOJI-
HEHHIO U 3aimre j1ado-
paTOpHBIX paboT

1. Meronuyeckrue peKOMEHAINHU 110 MMOATOTOBKE OTYeTa 110 Jia-
OopaTopHOl paboTe, yTBepKIAeHHbIC Kadeapoi puznueckon Xu-
muu, npotokosn Ne 17 ot 11.05.2017r.

2 | TlogrotroBka K TEKy-
eMy KOHTPOJTIO

1. Epemun, B. B. OcHOBBI 001111 11 hU3NYECKOI XUMUH : yueOHOe
nocobue s ctyneHToB By3oB / B. B. Epemun, A. 5. bopies-
ckuid. - Jonronpynueni : Uutemnekr, 2012. — 847 c. — ISBN
9785915590921.

2. 'munka, H. JI. O6mas xumus [DnekTpoHHbIH pecypc] : B 2-X T.

7




: yueOHUWK Jia akajgeMudeckoro OakamaBpuwara . T. 1 / H. JL
I'muuka ; mon pen. B. A. Ilomkosa, A. B. badkosa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pexxum no-
cTyma https://biblio-online.ru/book/736DOS3E-E77C-4726-
8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [DneKTpoHHBIH pecypc] : B 2-X T.
. yueOHUWK Jia akajgeMudeckoro OakamaBpuwara . T. 2 / H. JL
I'muuka ; mon pen. B. A. Ilomkosa, A. B. ba6kosa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 379 c¢. — Pexxum no-
cTyna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCA7F607FCC9

4. Axmeros, H. C. O0mas 1 HeopraHudeckast XuMusi [DIeKTpoH-
HBI pecype] : yue6nuk / H. C. AxmeroB. — 8-¢ m31., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexum pgocryma
https://e.Janbook.com/book/50684#book name

3 | TloaroroBka k nmpome-
J)KYTOYHOM  aTTecTa-
nuu (3a4eT)

1. Epemun, B. B. OcHOBBI 00111€#1 11 pU3NYECKON XUMUH : yueOHOe
nocobue s ctyneHToB By30B / B. B. Epemun, A. . bBopies-
ckui. — Jlonronpyassiii : Mutemnext, 2012. — 847 c. — ISBN
9785915590921.

2. I'munka, H. JI. O6mas xumus [DneKTpoHHBIN pecypc] : B 2-X T.
: yueOHUWK Jiia akajgeMudeckoro OakamaBpuwara . T. 1 / H. JL
I'muuka ; mon pen. B. A. Ilomkosa, A. B. badkosa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pexxum no-
cTyma https://biblio-online.ru/book/736D0OS3E-E77C-4726-
8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [DneKkTpoHHbIH pecypc] : B 2-X T.
: yueOHUWK i akajgeMudeckoro OakamaBpuwara . T. 2 / H. JL
I'muuka ; mon pen. B. A. Ilomkosa, A. B. badkosa. — 20-¢ u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 379 c¢. — Pexxum no-
cTyna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCA7F607FCC9

4. Axmeros, H. C. O6mas 1 HeopraHudeckast XuMusi [DIeKTpoH-
HBI pecypc] : yuebnuk / H. C. AxmeroB. - 8-¢ u3a., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexum pgocryma
https://e.Janbook.com/book/50684#book name

YyeOHO-MeTOINYECKIE

Marepuaibl JJIs CaMOCTOSATEIBLHON pPabOThl O0YYalOMUXCS W3

YKCJla MHBAJIKU/IOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBbs U BOCHPUATHS HH(DOPMALIH:

JUid U1 ¢ HapyIIeHUsIMU 3pEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JUist uL ¢ HapyLIEHUs MU CIlyXa:

— B TIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.
Jlnis U1 ¢ HapyIIeHUSIMA OIIOPHO-JIBUTATEIBLHOTO anmnapara:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTa,

— B popme ayamnodaiina.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.




Jns popMupoBanus mpodecCnoHaIbHBIX KOMIIETEHIIMH B MPOLIECCe OCBOCHHUS Kypca Hc-
MOJIb3YETCsl TEXHOJIOTHS POo(hecCHOHATBbHO-Pa3BUBAIOIIET0 00yUYEHHSs, TpelycCMaTpUBaloLas He
TOJIBKO IepeAavy TEOPETUUECKOT0 MaTepHala, HO U CTUMYJIMPOBAaHUE 103HABATENIbHBIX JEHCTBUIM
CTyZIeHTOB. [Ipu poBeIeHNH JTEKIIMOHHBIX 3aHATUN UCIIONIb3YIOTCS MYJIbTUMEANINHBIE IPE3EHTA-
uu. B pamkax mabopaTOpHBIX 3aHATHNA NMPUMEHSIOTCS METOJIbI IIPOSKTHOTO O0yYEHHS U UCCIie-
JIOBaTENbCKHE METOMIBI. B mporecce caMoCTOATENBHOM AEATEIbHOCTH CTYACHTBI HAXOJAT U aHa-
JTU3UPYIOT MEPEOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMALUIO, MCIIOJb3Ysl UMEIOLIYIOCs JIUTEpa-
Typy U HH()OPMALIMOHHBIE TEXHOJIOTHH.

Cemectp Bun 3anstuit Hcnonb3yemble HHTEpaKTHBHBIE 00pa3o- | KomnyectBo
(JI, ITP, JIP) BaTeJILHBIE TEXHOJIOTUU JacoB
J MonenupoBaHue MpoOJIEMHBIX CUTYa- 18
LIMH, JICKIUS-BU3yaJIH3aLHsl.
5 113 Y4eOHBIM IIIAHOM HE MPETYCMOTPEHBI —
JIP BrimonaeHne mabopatopHbIX paboT B Ma- 18

JBIX Tpymnmnax; o0paboTka pe3yibTaToB
9KCIIEPUMEHTa W TIPEJCTABICHUE IIOIY-
YEHHBIX JaHHBIX B BHJE IpaduKoB U Tad-
JIMIL

Uroro: 36

I[JIH JIiA1l € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3JOPOBbA IPEAYCMOTPCHA OpTraHU3alus KOH-
CyJIbTAllUM C UCIIOJIb30BAHUEM SJIEKTPOHHOM MOYTHI.

4. OueHo4YHble CpeacTBA IS TEKYIIEero KOHTPOJISI YCIIeBaeMOCTH M NPOMEKYTOYHOM
aTTecTalMu.

4.1 ®oHA OLIeHOYHBIX CPEACTB /A5 NPOBeeHUs TEKYIIero KOHTPOJIs.

Texymuit KOHTPOJIb MPOBOIUTCS B (hOPME YCTHOTO OIpoca MO pasaesiaM ydeOHOU mpo-
IpPaMMBbl, BBITIOJTHEHHS TECTOB, 3alIUTHI TJAOOPATOPHBIX PabOT U BHYTPHUCEMECTPOBOM aTTECTAIUH.

TecToBbIC 3aJaHNS COCTOUT U3 Psiia TECOPETHUECKUX BOIIPOCOB IO TEMATHYECKUM pa3jie-
JaM paboueil mporpaMmbl y4eOHOW AUCHUTUINHBL

Cucrema OLIEHOK BBIITOJHEHUS! KOHTPOJIBHOTO TECTHPOBAHMSL:

— «OTJIMYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%);

— «XOpOULIO» — KOJINYECTBO NPaBUIbHBIX OTBETOB OT 70% 1o 84%;

— «yZIOBJIETBOPHUTEIBHO» — KOJMYECTBO IPABUIIBHBIX OTBETOB OT 55% 110 69%.

4.2 IIpuMeps! TECTOB A/ TEKYIIEro KOHTPOJIS:
Tect mo Teme '""OCHOBHBbIE MOHSTHA U 3aKOHbI TepMoauHamMuku. IlepBoe Hauaji0

TepmoauHaMuku. Tepmoxumus'':

1. Kakue Benn4yuHbI 06J1a1a10T CBOMCTBAMU (DYHKIIMIA COCTOSHUSA?

a)A, Q,U, H, 0) 0, U; B)A, U, H; r) U, H.
2. Pabora, coBepiiaeMas CHCTEMOM, paBHa:

a) A = pBHeLLI‘/CI/[CT ; B) A = pCI/ICT‘/CI/ICT;

6) 5A = pBHeI_Hé‘/CI/ICT 5 F) A = ‘/CHCTAPBHeLu .

3. YkaxxuTe npaBUiIbHYIO (POPMYIHPOBKY HYJIEBOI'O Hayaua TePMOJUHAMUKHU:
a) eciM Kaxkaas u3 cucteM A u B HaxoauTcs B TEIIOBOM paBHOBecHU ¢ cucteMoi C, TO cH-
crteMbl A u B He Bceria HaXoAsSTCs B TEIJIOBOM PAaBHOBECHUH JIPYT C APYTOM.



0) ecnu kaxknas U3 cucreM A U B HaxonuTcs B TEIJIOBOM paBHOBecuu ¢ cuctemont C, To cu-
cTteMbl A 1 B HaXoasTCs B TETJIOBOM PaBHOBECHH JAPYT C APYTOM;

B) €CJIM KaKJas U3 cucteM A u B HaXoauTcs B TEMIOBOM KOHTAKTe ¢ cucTeMoi C, To CUCTEMBI
A u B He 00513aTenTbHO HAXOIATCS B TETNIOBOM PAaBHOBECHU APYT C IPYTOM;

T') €CJIM Ka)kJast M3 cUcTeM A U B HaXoauTCs B TEINIOBOM KOHTAaKTe ¢ cucTeMoii C, TO CHCTEMBI
A 1 B HaxoasTCs B TEMJIOBOM PaBHOBECUU JIPYT C IPYTrOM;

4. YkaxuTe IpaBuIbHOE YpaBHEHHUE ISl pacyeTa TEIIoBOro d(hpekTa XUMUIECKON PEaKIIuu:
CsHsOH(r) + 702y 5 6CO2(r) + 3H2O¢r)
a) AH° = AH(C,H,0H) -6AH"(CO,)-3AH (H,0);  B) AH" =AH(CO,)+AH’(H,0) + AH(C,H,OH)
0) AH® =6AH"(CO,) +3AH(H,0)-AH(C,H,OH);  T) AH® =6AH'(CO,)+3AH(H,0) + AH"(C,H,0H)

5. Ha pucynke npuBeeHa 3aBUCUMOCTh TETIOBOTO (- M o
(bexTa HEKOTOPOM XUMHUECKOW Peakluu OT TeMIepa-
Typbl. Y K&KUTE MPAaBUIbHBIA 3HAK U3MEHEHUS TEIJIOEM- 0=
KOCTH B MpOIecce MPOTEKAHNUS JaHHOW PEAKIUU '
0 -
1 1 1

a) AC, > 0; 0) AC, <0; B) AC, =0;
I) IpH yBeiauueHuu temnepatypsl BHauane AC, > 0, 3arem AC, < 0.

Tect mo Teme ""TepmoanHaMuka pa3doaBjieHHbIX PaCTBOPOB."

1. UneanbHbIM CUMTAETCS PACTBOP, B KOTOPOM:
a) CUJIBI IPUTSXKCHUA MCKY YaCTUIAaMU PABHBI CUJIaM OTTAJIKUBAHUS;
0) 00paszyeTcst MAJIOAUCCOIIMUPYIOIIEE BEIIECTBO;
B) BC€ KOMIIOHCHTHI — cna6me SJICKTPOJIUTBI;
I') BCE KOMIIOHEHTBI HE B3aMMOJICHCTBYIOT APYT C APYTOM.

2. JlaBiieHue napa pacTBOPHUTENS HaJl paCTBOPOM HEJIETY4Ero BEIIECTBa:
a) BCET/a BBIIIE, YeM HaJl YHCTHIM PACTBOPUTEIIEM;
0) Bcerza HUXe, YeM HaJl YUCThIM PaCTBOPUTEINIEM;
B) TaKOE ke, KaK ¥ HaJl YUCTHIM PACTBOPUTEIIEM;
T') 3aBUCHUT OT MPUPOIBI PACTBOPUTEISI.

3. KomMratuBHbIE CBOMCTBA PACTBOPOB:
a) 3aBUCAT OT MPHUPOJIbI YACTUI] PACTBOPEHHOT'O BEIIECTBA;
0) He 3aBUCAT OT MPHUPO/IbI YACTHUI] PACTBOPEHHOTO BEILIECTBA;
B) HE 3aBUCST OT KOHIICHTPALIUH;
T') HE 3aBUCAT OT BJIAXKHOCTH BO3AyXa.
Bribepute HeBepHOE yTBEPKACHHUE.

4. 3akoH Payns cipaBeayiuB TOJIBKO AJISL:
a) uea’IbHBIX Pa30aBICHHBIX PACTBOPOB;
0) ueanbHbIX KOHLIEHTPUPOBAaHHBIX PACTBOPOB;
B) UJCATbHBIX U PEATbHBIX pa30aBIEHHBIX PACTBOPOB;
I') KOHIIEHTPUPOBAHHBIX PACTBOPOB CUIIbHBIX IEKTPOIUTOB.
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5. OcMoTHYEeCKOE JaBICHHUE PACTBOPOB AJIEKTPOJIUTOB PACCUUTHIBACTCS 110 (hopMyIIe:
a) Tt=icRT, T1e i — N30TOHUYECKUH KOIPDUITNCHT;
0) Tt= cRT,
B) Tt= O cRT, Toe O — cTeIeHb AUCCOIHAIIHH,
r) TT= K ¢RT, rne K; — KOHCTaHTa IUCCOIHAIUH.

4.3 ®oHA OLIECHOYHBIX CPEACTB s NMPOBeIeHUs IPOMEKYTOYHOM aTTecTAlMH.

dopma KOHTPOJIS IS TPOBEICHUS POMEKYTOYHOHN aTTECTAIIUH 110 TUCIIHITIIMHE — 3a4eT.

CryneHTsl 00s13aHbI CIATh 3a4eT B COOTBETCTBUU C PACITUCAHUEM M YUEOHBIM IIJIaHOM. 3a-
4eT sBIsIeTCs (HOPMOIA KOHTPOJISI yCBOCHHUS CTYIEHTOM YU4e€OHOH MPOrpaMMBbI IO AUCITUTUINHE, BBI-
MIOJTHEHHUSI JTa0OPATOPHBIX M KOHTPOJIBHBIX Pa0OT. 3a4eT Mo NpOCIyIIaHHOMY KYpCy MOXKET OBbITh
BBICTABJICH HA OCHOBaHUH OLIEHKH JICATEIEHOCTH CTY/ICHTa B CEMECTPE, @ IMEHHO - 10 TIOCeIae-
MOCTH JIEKLIUH, pe3yJIbTaTaM BBITIOJIHEHUSI KOHTPOJIBHBIX U Ja0OpaTOpHBIX padoT. 3amura gado-
PaTOPHBIX PabOT OCYIIECTBIISIETCS B TEYCHHE CEMECTPA MOCIIE BBITOIHEHHS SKCIIEPUMEHTATLHON
yacTu pabOThl Ha OCHOBAaHMM MPOBEPKU MUCBMEHHOT'O OTYETa M YCTHOTO /MU MUCHMEHHOTO
ompoca o0yJaronuxcs mo TeMe jgabopatopHoit padoTsl. [Ipu 3TOM momyckaeTcst Ha 0uHOM hopme
o0yuenus nmponyck He 6onee 20% 3aHATHIA, C 0043aTeNbHON 0TPaObOTKON MPOIyIEHHBIX Jabopa-
TOPHBIX PaboT. CTYyHEHTHI, Y KOTOPBIX KOJIMYECTBO IMPOIMYCKOB IPEBBIIIACT YCTAHOBJICHHYIO
HOpMY, HE BBINOJIHUBIINE BCE BUBI Pa0OT U HEYIOBIETBOPUTEIHHO paboTaBIINe B TEUEHUE CeE-
MecTpa, MPOXOAT coOeceIoBaHNE C TPEToIaBaTeieM, KOTOPhI ONpalinBaeT CTyIeHTa Ha Mpe/I-
MET BBISIBICHUS 3HAHHSI OCHOBHBIX IOJIOKEHUHM TUCHMIUIMHBL. [ Ody4YeHus 3adera o0ydaro-
IIAKCS TOJDKEH JaTh yJOBICTBOPHTEIBHBIC OTBETHI HA BCE BOTIPOCHI.

Kpurepumn oneHku:

- OLIEHKA «32a4YTEeHO0»: CTYyJECHT BJIaJIECT TEOPETUYECKUMU 3HAHUAMU 10 JaHHOMY pa3feiy,
3HAaeT OCHOBHbIE CBOWMCTBA, 00JaCTH MPUMEHEHUS, METObl UCCIIETOBAaHUS HOHOOOMEHHBIX MaTe-
pHaoB, AOMYCKAET HE3HAYUTEIbHBIC OMIMOKHU; CTYyIEHT YMEET IPaBUIbHO OOBACHATH SKCIIEPH-
MEHTAJIbHbIE JaHHBIE C IPUMEHEHNUEM TEOPETHUECKUX MPECTaBICHUH.

- OIIEHKA «He 3a4YTEeHO0»: MaTepuall He YCBOCH UJIN YCBOEH YaCTHYHO, CTYACHT 3aTPyIHs-
€TCsl B OMMCAaHNH OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTEpUajIOB, HE MOXKET MIPUBECTH KOHKPET-
HbIE IPUMEPHI MaTEPHUaIOB, COOTBETCTBYIOIIUX 3aJaHHOMY HaOOpY CBOWCTB, 3aTPyIHACTCS MPH-
BECTH MPUMEPHI METOJIOB HCCIIE0BAHUSI OCHOBHBIX CBOIICTB HOHOOOMEHHBIX MAaTEPHAJIOB.

4.4 Bonipochl )i MOATOTOBKH K 3a4eTy MO IMCUHUILIHHE:

—

MecTo XMMHH Cpelii €CTECTBEHHbBIX HayK. CBsA3b XUMUU, GUZNKH, OMOJIOTUN U METUINHBI.

2. OcHoBbl TepMoauHaMukH. Kiaccudukamuu TepMoaMHAMHUYECKUX cucteM. I[lapamerpsl,

YpaBHEHHUS COCTOSIHUSA, SHeprus. TemnoTa u padora.

[lepBrlii 3aKOH TEPMOAUHAMUKHN. BHYTpeHHsIs 3HEpTUs. DHTaIbINS.

4. CrangapTHble COCTOSIHUS BEUIECTB U CTAHIAPTHBIC TEIJIOTH XUMHYECKUX peakiuil. Tepmo-
xuMmus. Kanopudeckasi HeHHOCTh MUIIEBBIX MTPOTYKTOB.

5. TemnoeMKOCTb. 3aBUCHMOCTH TeEIIOBOTO A @deKxTa peakmuu OT TeMIepaTyphl. 3aKOH
Kupxroda.

6. Bropoii 3akon TepMoguHaMuku. OOpaTuMble U HEOOpaTUMbIe Mporecchl. DHTporus. Cro-
coOBI pacyera SHTPOIHH.

7. Tennosas Teopema Hepucra. Tpetuit 3akoH Tepmoaunamuku. [loctymnar [1nanka. AGcomroT-
Hasl SHTPOIHSL.

8. CBoOomgnas sueprusi [ m66ca. CBoboHas sHeprus ['enpmromnsiia. Kpurepun HanpaBieHHOCTH
MPOLIECCOB U PABHOBECHUSI B TEPMOJUHAMUYECKUX CUCTEMAX.

9. IlapuuanbHble MOJbHBIE BETMYUHBI. XUMUUYECKUN MOTEHIMAT. OYTUTUBHOCTb.

(98]
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.

29.

30.
31.

32.
33.

34.
35.
36.
37.
38.

39.
40.

PactBopsl. CriocoObI BEIpaXKEHUS COCTaBa pacTBOpa. AKTUBHOCTb.

Konnurarusasie cBoiicTBa pacTBOpoB. 3akoH Paymnsa. Kpuockonus. D0ynnockomnus.
Komnmuratusnsle cBoiicTBa pactBopoB. 3akoH Baut-I'opda. Ocmoc. uanus.

['ereporennsie cucremsl. [IpaBmiio a3 'n66ca.

TepMoanHaMuKa OHOKOMIIOHEHTHBIX cHUCTEM. PaBHOBecHs KUAKOCTb — Map, KUIAKOCTb —
TBepaas (daza, TBepaas (aza — map.

TepMoanHaMuKa JBYyXKOMIIOHEHTHBIX CUCTEM. JlMarpaMMBbl 1aBJIE€HHUE [1apa — COCTAB, TEMIIE-
patypa — coctaB. A3€0TpOIIbI.

KoHcranTa xumuueckoro paBHoBecHs. TepMOAMHAMHUUYECKUN 3aKOH JEHCTBYIOLIMX Macc.
N3orepma Bant-T'odda.

Oueprus ['n66ca n HaNPaBIEHHOCTh XUMHUYECKUX PEAKLIUH.

VYpaBHeHHs n300apbl M H30XOPBI XUMUUYecKor pekakiuu. [Ipunmnun Jle-Ilarense.

Teopust cubHBIX 37eKTpoIuTOB Jlebas-Xiokkens. BricanuBanue.

Kunernueckuii 3aK0H JEHCTBYIONIMX MacC. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TEMIIEpa-
Typbl. YpaBHEHHE AppeHuyca.

HeobOpatumMple peakiiuu HyJI€BOTO W TIEPBOTO MOPSIKOB. Bpems momynpespamenus. Pagno-
YIJIEPOAHBIN METO OIPE/IECIEHMSI BO3pACTa.

HeobOpatumMplie peakiiuu BTOPOTO U TPETHETO MOPSIAKOB. BpeMs momynpeBpaiienus. MeTozs
OIIpeeNICHUs IOPAIKA PEAKIIUH.

Cnosxnble peakiuu. OOpaTuMble, MapaienbHble, OCIeI0BaTeNbHbIE U LIEMHBIE PEaKIUH.
OCHOBHBIE XapaKTEPUCTUKU aTOMa: OPOUTAIBHBIN pajinyc, MOTEHIUAT HOHU3AIMH, CPOJICTBO
K 3JIEKTPOHY. DJIEKTPOOTPULIATEIBHOCTD.

KBanroBo-mexanunueckas Mozens atoma. [loctynar [le-bpoiins. BornoBas ¢ynkums. Ypas-
Henue [llpenunrepa.

KBanroBsle uncna. Atomusle opoutanu. [Ipuauun 3anpera [Taynu. [Ipasuna Xynna u Kieu-
KOBCKOTO.

CrtpyKTypa NepuoIu4ecKOl CUCTEMBI U €€ CBSI3b C JIEKTPOHHON CTPYKTYPOH aTOMOB.
Xumnueckasi cBsi3b. OCHOBHBIE XapAaKTEPUCTUKU XUMUYECKOMN CBSI3U: IJIMHA, YHEPTHUs, KpaT-
HOCTb.

Turbel XUMUYECKON CBSI3U: KOBAJEHTHAs, MOHHAs, MeTajinyeckas. CBOMCTBA BELIECTB C pa3-
JIMYHBIM THUIIOM CBSI3H.

Merton BaJIeHTHBIX CBsi3eil. MeTos MosiekymsipHbix opoutaneit (MO JIKAO).

I'uGpuau3anyst aTOMHBIX OpOUTalIell ¥ MPOCTPAHCTBEHHOE PACIIOJIOKEHHE aTOMOB B MOJIe-
KyJe.

MexMmonekynsapHoe B3aumoerictsue. Cuibl Ban-nep-Baansca. Bogopoanas cBsizb
JloHopHO-aK1enTopHas cBsi3b. KOMITJIEKCHBIE coeTMHECHMS. THIMMYHBIE KOMITJIEKCOOOpa3oBa-
TEJIU U JINTAH/IbI.

CrpoeHne KOMIUIEKCHBIX COEJUHEHNN C TOUYKH 3PEHHUs TEOPUHN BAJICHTHBIX CBSI3€U M TEOpUU
KPUCTAJIIMYECKOTO TOJIS.

CtpoeHre KOMIUIEKCHBIX COSAMHEHHM ¢ TOUKH 3PEHUS TEOPUU MOJIEKYISIPHBIX OpOUTalIeH.
KommuiekcHbie coeiMHEHUS] B XUMHH U OMOXUMHH.

PactBopenune — kak GU3MKO-XUMHUYECKHI Mporiecc. Teopus dIEKTPOJIUTHIECKON JUCCOIHA-
1un. CusibHBIE U ClIa0ble SIEKTPOITUTHI.

Kucnotel u ocHOBaHus B XUMUH. [IpOTOHHAS U 37IEKTPOHHAS TEOPHH.

Jucconuanus Boasl. Bonopoanslii mokasarens. I'uaponus conei.

Hucnepcusie cuctembl. Knmaccudukanus. Y cToH4nBOCTb.

MouneKynsIpHO-KUHETUUECKHE U DJIEKTPUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM.

OueHouHbIEe CpeCTBA JJII UHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3/10PO-

Bbs BBIOMPAIOTCS C YYETOM UX UHIUBUIYATbHBIX MCUXOPU3NIECKIX OCOOCHHOCTEH.

—pu H€O6XO,Z[I/IMOCTI/I HWHBaJIMAAaM U JIMIaM C OIrpaHUYCHHBIMU BO3MOXKHOCTSAMHU 300POBb

MpEaAOCTABIACTCA JOITOJIHUTECIBHOC BPEMS IJIA IIOATOTOBKHU OTBETA HA 9K3aMCHE,
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— IIpU TPOBEJICHUH IPOLETYPHl OLICHUBAHUS PE3YJIbTAaTOB 00YUYEHUS WHBAIMIOB U JIHII C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 3I0POBbBSI ITPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHUUECKIX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— NIpH HEOOXOIUMOCTH ISl 00YJAIOMINXCS ¢ OTPAaHMYCHHBIMU BO3MOKHOCTSMH 37I0POBbSI
U MHBAJIMJOB MIpOIlelypa OLCHUBAHUS PE3yJIbTATOB OOYYEHHS IO TUCLUIUIMHE MOXXET MPOBO-
JIUTHCS] B HECKOJIBKO JTAloOB.

[Tporeypa olieHUBaHUS Pe3yJIbTATOB 00YUYEHUS MHBAJIUIOB U JIUII C OTPaHMYEHHBIMH BO3-
MO’KHOCTSIMH 370POBBSI I10 AUCLUITIIMHE (MOJIYJIIIO) TIpelyCMaTpPUBAET IPEI0CTaBICHHE HH(pOpMa-
1M B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUH:

JU7st U1 ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIe4aTHOM opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

S. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOI Yy4eOHOM JTUTEPATYPbI, HE00XO0TAUMOM I
OCBOECHUS TUCUMILIUHBI (MOIYJIs1).

5.1 OcHoBHast JIuTepaTypa:

1. Epemun, B. B. OcHOBBI 0011161 ¥ (hU3NYECKON XUMHUH : yaeOHOE TOCOOUe IS CTYJICHTOB
By30B / B. B. Epemun, A. . bopmesckuii. - Jlonronpynnsiii : Uatennekr, 2012. — 847 ¢. — ISBN
9785915590921.

2. I'munka, H. JI. O6mas xumus [DIeKTpoHHBIH pecypc] : B 2-X T. : y4eOHUK JIJIs aKaze-
muueckoro OakamaBpuara . T. 1/ H. JI. 'nunka ; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-¢
u3., nepepad. u gom. — Mocksa : IOpaiit, 2018. — 353 c. — Pexxum moctyna https://biblio-
online.ru/book/736D053E-E77C-4726-8CCS5-F8E756E674AS

3. I'munka, H. JI. O6mas xumus [DIeKTpoHHBIH pecypc] : B 2-X T. : y4eOHUK /IJIs aKaje-
muueckoro OakamaBpuara . T. 2 / H. JI. 'nunka ; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-¢
u3., nepepad. u gom. — Mocksa : IOpaiit, 2018. — 379 c. — Pexxum moctyna https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmeros, H. C. OOmias u Heopranuueckas XuMusi [ DIeKTpoHHBIN pecypc] : yueOHuK /
H. C. Axmetos. - 8-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2014. — 752 c. Pexxum moctyma
https://e.lanbook.com/book/50684#book name

5.2 lonoJHUTeIbHAS JIUTEpATypa:

1. bynanos, B. B. Xumunueckas tepMoinHamMuKa [ DIeKTpOHHBIHN pecypce] : yueb. mocobue
/ B. B. bynanos, A. 1. Makcumos. - 3-¢ u3x., crep. — Cankt-IlerepOypr : Jlans, 2017. — 320 c. —
https://e.lanbook.com/book/89932

2. 'ensdman, M. W. Konnonanas xumus [ DnekTpoHHbIH pecypce] : yueonuk / M.U. T'enbd-
maH, O.B. KosaneBuu, B.Il. FOctparos. — CII6. : Jlanb, 2017. — 336 ¢ — Pexxum pmoctyma
https://e.lanbook.com/book/91307

Jl1st OCBOEHMSI AUCHUIUIMHBI HHBAIUJAMU U JIMI[AMU C OTPaHUUYEHHBIMH BO3MOXKHOCTSAMU
3I0pOBbsI MMEIOTCS M3JaHUS B JJCKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanv» u «FOpatim».
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5.3. llepuoguyeckne U3TaHUA:

1. Bectauk MI'Y.Cepust: Xumus.

2. Xumus ¥ xu3Hb X X1 Bek.

3. Bectauk CIIOI'Y .Cepus: Xumusi.

4. N3Bectust BY30B.Cepusi: Xumus u xumudeckasi TEXHOJIOTHUS.
5. Teopetnueckas U 3KCEpUMEHTaIbHAsI XUMUSL.

6. Xumus.Pedpeparusnsiii sxypaan. BUHUTH.

7. KonnonaHslii )KypHal.

6. Ilepeuenr pecypcoB HMH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOH ceTH «UHTep-

HeT», He00XOAMMBIX /115l 0CBOCHUS TUCUMILIUHBI (MOIYJIs1).

1. http://elibrary.ru/ Hayunas smekTpoHHas Oubimmoreka

2. http://www.ecolife.ru Kypnan "Dkosorus u xu3Hp"

3. http://www.chemnet.ru Xumuueckass ”HGOpPMAITHOHHAS CETh

4. http://www.vntic.org.ru/ Beepoccuiickuii HayqHO-TeXHUYECKHI HH(POPMALIMOHHBIH

uentp (BHTHLL)

5. http://www.gpntb.ru/ I'ocynapcTBeHHas myOaudHas HAYYHO-TEXHUYECKass OMOInoTeka
(I'TIHTB)
http://window.edu.ru/ EnquHoe okHO q0cTyna K HH(QOPMAIIMOHHBIM pecypcam
7. https://kubsu.ru/node/1145 DnexkTponHbie pecypchl ondmmorekn Kyol'y

o

7. MeTroanyeckue yKa3aHHsl JJIA O0YYAKOIIUXCS MO OCBOEHHMIO JTUCHHUILIUHBI (MO-
ayJist).

VYcnemHoe OCBOGHHME AMCLUMILIMHBI TMPEAIojaraeT akTHBHOE, TBOPUECKOE YydacTue
CTYJCHTa MyTeM IUIAHOMEPHOM, MOBCETHEBHON pPalOTHI. J[11s OCBOCHUS MUCIUTUIHHBI " Xumus'"
IIPU CaMOCTOSITEILHON pabOThI CTYACHT JOKEH UMETh:

1. KoHcnexT nekiuii B 0yMa)XHOM WJIH SJIEKTPOHHOM BHUJIE.

2. Y4yeOnuk (yueOHOE MOCOOHE) B COOTBETCTBUU CO CITUCKOM JIUTEPATYPHI.

3. Terpanp ans 1abOpaToOpHBIX padoT.

PadoTa ¢ KOHCIIEKTOM JIeKITHH

[IpocMOTpUTE KOHCHEKT Cpa3y Mocie 3aHITUH, OTMEThTE MAaTepHUaJl KOHCIIEKTa JICKIUMH,
KOTOPBIA BBI3BIBACT 3aTPyJHECHMS M IOHMMaHudA. llomblTaiiTech HaWTH OTBETHI Ha
3aTpyJHUTENbHBIE BOIIPOCHI, HCIOJIB3YSl PEKOMEHyeMYIo TuTepatypy. Eciu camocTosiTensHO He
yJanoch pazoOparbcsi B Marepuaie, chopMyaupyiTe BONPOCH U OOPAaTUTECHh 3a MOMOIIBIO K
IpenoAaBaTeNio Ha KOHCYJIbTAllMM WM Onvkaiiieid nexkuuu. PerynspHo oTBoauTe BpeMs AJis
MOBTOPEHUS] TPOMJEHHOTO MaTepuaia, MpPOBEpsis CBOM 3HAHUS, YMEHUS U HaBBIKU IIO
KOHTPOJIbHBIM BOIIPOCAM.

BoinosiHeHue 1a00paTOPHBIX PadoT

JlabopaTopHbpie pabOTHI BBITIOJHSIOTCA O0YUJaIOIMUMHUCS B MaJIbIX Tpynmnax (0ObdHO 2-3
4enoBeka). B Havane Kypca mpoBOAUTCS HHCTPYKTAXK MO TEXHUKE 0€30MaCHOCTH PaOOTHI B XUMU-
YECKOM JIabOpaTOPUH U COCTaBIACTCS TpaduK BHIMOJHEHUS 1abopaTOpHBIX padoT. BeimonHeHne
1ab0paToOpHOI pabOTHI BKITIOYAET B CEOS CIASAYIOUTNE ITAIBI:

1) MOATOTOBUTEIBHBIN 3TaIl (CAMOCTOSTENIbHASI paboTa CTYACHTOB);

2) moy4eHue I0MycKa K BBIITOJIHEHUIO SKCTIEPUMEHTAIBHON YacTH JIa00paTOPHOU pabOThI
(KOHTaKTHas paboTa ¢ MpenoaaBaTesieM KaX/J 101 MaJloi TPYIIbI);

3) BBIMIOJIHEHUE SKCIIEPUMEHTAILHON YacTH TaOOPaTOPHON pabOThI IOl KOHTPOJIEM Tpe-
10/1aBaTes;

4) aHAJIN3 MTOTYYCHHBIX PE3yIbTaTOB, ((OPMYIHPOBKA BHIBOJA U MOATOTOBKA K 3aIIUTE Jia-
O6opaTtopHOi paboThI (MOKET BBITIOJIHATHCS KaK CAaMOCTOSITeNIbHAs paboTa CTyAeHTa oMa, UITU TOJT
KOHTPOJIEM TIPEIoIaBaTess B TCUEHUE BPEMEHH, BBIIETICHHOTO Ha JJa00opaTOpHbIE pabOTHI W B
X0JI€ UHOM KOHTAaKTHOW paboThI C MPEnoaaBaTesieM);
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5) 3amuTa 1a060paTOPHOI pabOTH! (KOHTAKTHAs padoTa C MperoiaBaTesieM).
ITocse BbIMONHEHUS BCEX 3TUX ITAINOB JIAOOpaTopHasi padoTa CUNTAETCs BBIOJIHEHHOM.
IHoaroroBuTeEABLHBIN 3TAN

[Tepen 3ansTHEeM, 00yJaIOMIUMCS HEOOXOIUMO TIOJTOTOBUTCS K BBIMTOJHEHHUIO JTAO0OpATOP-
HOU paboTsl. TeopeTnueckas MOAroTOBKa HEOOXOAUMA [ POBEICHUS SKCIICPUMEHTA U I0JDKHA
IPOBOIUTHCS 00YYAIOUIMMHUCS B MOPSAKE CaMOCTOSITENbHON paboThl. Ee cienyer HauMHaTh BHU-
MaTeJIbHBIM pa300poM pyKOBOACTBA K TabopaTopHoii pabote. TeopeTnueckas moAroToBKa 3aBep-
I1aeTCsl IPEeIBAPUTEIBHBIM COCTABICHUEM OTYETA B JIAOOPATOPHOM XKypHaJE CO CIEIYIOLUM I10-
PAIKOM 3alIUCEN:

HazBanue paboThbI.

Lenb paGoTHI.

ObopynoBanue.

Xon paboThl, KOTOPBIN B TOM YHCJIE BKIIOUAET PUCYHKH, CXEMBI, TAOIHUIIBI, OCHOBHBIE (OP-
MYyJIbl ISl ONPEAETICHUs BEINYMH, a TaKXkKe pacdeTHble (OpMYyJIbl JUIsl ONPEAETIeHHs OIPEIIHO-
CTel U3MEePSIEMbIX BEIIMUYHH.

IHonyyeHue 10MyCcKa K BHINOJHEHNIO IKCIIEPUMEHTAJIBHON YaCTH J1A00pPaTOPHOM
padoThI

[Tpuctymas k nmabopaTopHbBIM paboTaMm, HEOOXOAMMO TOJYYUTh Yy JJabopaHTa MPHOOPHI,
TpeOyeMble AJIs BBIOTHEHUS paboThl. Pa3zoOparbesi B HA3HAUYCHUH MaTepHalioB, XMMUYECKOH TO-
CyZbl, IPUOOPOB U MPUHAJICKHOCTEN B COOTBETCTBUH C UX TEXHUYECKUMU JaHHBIMU. [lomyunTs
JIOITYCK K BBIMIOJIHEHUIO Ta0OpaTOpHOI paboThl y mpenoaasatess. JJomyck cTy1eHTHI MOIy4YaioT B
pe3yabpTaTe YCTHOTO OMpoca MPEnoAaBaTeleM O MOPSJIKE BBIIOJHEHUS 3KCIEPUMEHTa, HMpemy-
CMOTPEHHOTO JaHHOH J1abopaTopHOil paboToH.

BrinoJiHeHHe IKCIIEPUMEHTAJIbHON YacTH J1a00paTOPHOM padoThl O] KOHTPOJIEeM
npenoaaBaTes

3aTemM 00y4aromuecs BBITONTHSIIOT dKCIIEPUMEHTAIBHBIM dTan J1abopaTopHOW padOThI, B
X0JIe KOTOPOTO 3aIMCHIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 0053aTEIbHBIM YKa3aHUEM UX pa3-
MepHOCTH B yucTOoBUK. He Jomyckaercsi HCNo/Ib30BaHHE YePHOBUKOB /ISl 3alIMCH JKCIepH-
MEHTAJILHBIX JaHHBIX, 3alIUCh KAPAHJAAIIOM H HHbIE CIIOCO0BI, 1al01IHe BO3MOKHOCTH KOP-
PEKTHPOBKH IOJY4YeHHBIX pe3yJbTATOB. B ciydae, ecinu B METOAMUYECKUX YKa3aHUAX K J1abo-
paTopHOii paboTe npenIoKeHbI TaOIUIIBI WK MIA0JIOH JJIs 3aIHCH SKCIIEPUMEHTAIBHBIX JAHHBIX,
TO 3aMOJIHSIOTCS 3TH TaOIMILIbI WK 1a0JI0H. B MHOM ciiydae 3anuch SKCIIepUMEHTAIbHBIX 1aHHBIX
JieNaeTcs CTYACHTOM B IPOM3BOJILHON (hopMe.

ITo oxOHYaHMU BBINOJHEHMS YKCIEPUMEHTA CTYAEHTHI JOJIKHBI IPUBECTHU CBOE padbouee
MECTO B MOPSAJOK M BBIMBITH HCIIONB3YEMYIO XUMUYECKyIo nocyay. [locie atoro pabouee mecto
C/1aeTCsl MPEIo1aBaTeNo WK Ja0OpaHTy U B Ta0OPaTOPHBIHN KYpHAJ CTYJ€HTA CTABUTCS] OTMETKA
O BBINOJIHEHUH SKCIEPUMEHTAIBHON YacTh JIabOpaTOpHOU pabOThl C 003aTEIbHBIM YKa3aHUEM
JIaThl €€ BBIIOJHEHMS.

AHaJIN3 NOJIYYEeHHBIX Pe3yJIbTaToB U (popMyIHpOBKa BHIBOAA(0OB)

MoxeT BBIIOJIHATHCS KaK CaMOCTOSITEIbHAsA paboTa CTyJeHTa JJ0Ma, WU 0 KOHTPOJIEM
IpenoiaBaTess B TeUCHHE BPEMEHH, BBIJICIIEHHOTO Ha JIabopaTopHbIe pabOTHl UM B X0J/1€ MHOM
KOHTAKTHOM paOoThI ¢ npenoaasateneM. CTyAEHThl JODKHBI BHIIOJIHUTH BCE HEOOXOIUMBIE pac-
YeThl COrJIACHO METOJMYECKUM yKa3aHHUSIM K BBIIOJIHEHUIO J1a0opaTopHbIX pabot. B maboparop-
HOM KypHaJie IPUBOATCA BCE HEOOXOAMMBIE PACUEThl C yKa3aHUEM Pa3MEPHOCTEH MOTy4YeHHBIX
BEJIMYHH, a TaK)Ke BCe TpaMKU U PUCYHKH B COOTBETCTBUHU C TPeOOBaHUS JIAOOPATOPHOTO MPAK-
TUKyMa.

B ciydae, eciu B xoze 1a00paTopHOil paboThl MIMEET MECTO MPOTEKaHUE XUMUYECKUX pe-
aKIUi, BCE OHM JJOJKHBI OBITh 3alIMCAaHbI B JJA0OPATOPHOM >KypHaJIe B MOJIEKYJIIPHOM, ITOJIHOM
MOHHOM U COKPAILICHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHUU IMOJIYYEHHBIX PE3YJIbTATOB CTYIEHTHI TOJKHBI CHOPMYIUPOBaTh U
3anucaTh BBIBOJ, KOTOPBIN OJKEH OBITH COTJIACOBAH C 3asBJICHHBIMU LETSMH W/WIH 33JauaMu
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nabopaTopHOil paboThl. BeIBOA H0OIKEH coaepkKaTh HEOOXOIUMYIO KOJMYECTBEHHYIO HH(pOpMa-
IUIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOI paboThl HEOOXOAMMO OTBETUTH HA IPEIJIOKEH-
HbIE KOHTPOJIBHBIE BOTIPOCHI, KOTOPBIE HMEIOTCS TIOCIIe KaXI0i JabopaTopHoil padoTel. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJKHO OBITH 0OpaIlleHO Ha MOHUMaHKe (pu3mye-
CKOM CYIIHOCTH Tporiecca(oB) U3IYHAOIINXCs B X0/ paboThI. [[1s1 caMOKOHTPOJIS B KaXKI0H pa-
00Te TpUBEACHBI KOHTPOJIbHbBIE BOIIPOCH], HA KOTOPbIE 00yJaromuiicss 00s3aH JaTh YeTKue, mpa-
BUJIbHBIE OTBETHI.

3ammuTa Ja6opaTopHOi padoThI

3ammTa J1abopaTopHBIX padOT MPOUCXOIUT B BUE COOECEIOBAHUS C TIPETIOIaBaTENIEM 10
nabopaTopHOil paboTe ¢ 00s3aTeNbHON MPOBEPKOM MperonaBaTeneM J1adopaTOPHOTO KypHaia
cTyneHTa. [{nst ycnenHo# 3ammTsl 1a00paTopHOil paboThl CTYACHT JOJIKEH MPEeoCTaBUTh J1a0o-
PaTOpHBIi )KypHa, 0()OPMIICHHBINA B COOTBETCTBUHU C YCTAHOBJICHHBIMU TPEOOBAHHUSIMHU, BKITIOYAS
HaJIMYue OTMETKH O BBIIOJIHEHUHU SKCIIEPUMEHTANIbHOM YacTu paboThl. B xoze ycTHoi Oecenbl ¢
IpenoiaBaTesieM CTYIEHT JIOJKEH MPOAEMOHCTPUPOBATH 3HAHHUE LieIel U 3a7a4 BBITOJHEHHOM
paboThl, 3aKOHOB, KOTOPHIE JIe)KAaT B OCHOBE HAOJI0/IaeMBIX B X0/1€ pabOThI SABJIEHUHN, TPOJAEMOH-
CTPUPOBATh YMEHUE aHATU3UPOBATh MOJIYYECHHYIO HH(OPMAIIHIO U JIeTaTh Ha €€ OCHOBE BBIBOJIBI.
B stom ciydae B 1a00paTopHOM KypHalle Ha COOTBETCTBYIOLIEH paboTe CTaBUTCS MOMETKA «3a-
YTEHO», POCIHCH MPEINoIaBaTesl, PUHSABIIETo padoTy, U JaTa 3amuThl padoTsl. [locne sToro na-
OopaTopHasi paboTa CYMTACTCS BHIMOJHEHHOM. JlomyckaeTcs 3amuTa 1abopaTopHbIX paboT MHAM-
BUAYQJIbHO WJIM B COCTaBE MaJIbIX TPYII OOYYaIOUIMXCSl, COBMECTHO BBIMOJHSABIINX JAaHHYIO pa-
oory.

B ocBOGHMM MUCHMITIMHBI WHBAIWJAMU M JIMLAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3JI0pOBBs OOJIBIIIOE 3HAUCHUE UMEET MHIMBUIyaIbHas yueOHasi paboTa (KOHCYJIbTallUN) — I0MOJ-
HUTEJIBHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBJSIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM ~ MHJIMBUAYAJIN3alMUd OOYyUYEHUS W YCTAHOBIICHHIO KOHTaKTa MEXIY
npenojaBaTesieM U 00yJaroluMCcs HHBAJTUAOM WM JIMIIOM C OTPaHUYEHHBIMH BO3MOXHOCTSMU
3J10POBBSL.

B ocBoeHun nUCHUIUIMHBI UHBAJUIAMH U JIMIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
310pOBbsI 0OJIBIIIOE 3HAUCHUE UMEET HHIUBUAYyalIbHAs yueOHas paboTa (KOHCYIbTAIlMH) — JIOTIOJI-
HUTEJIbHOE pa3bsACHEHNE YIeOHOro MaTepuania.

WuavBuyanbHble KOHCYJIBTAUU MO TMPEAMETY SBISIOTCS BaKHBIM (aKTOPOM, CIIOCO0-
CTBYIOIIMM MHAWBHUYyaU3alUd OOyUYEHHS U YCTAHOBJIEHUIO BOCIIUTATEIbHOTO KOHTAKTa MEXKIY
IpernoiaBaTeseM U 00yJaroImuMCsl HHBAIMIOM WIN JIMIIOM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBSL.

8. IlepeuyeHb MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YyeMbIX MPU OCYILIECTBJICHUH
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE (MOTYJIIO).

8.1 Ilepeyenb uHGpOPMAITHOHHBIX TEXHOJIOTHii.

Jiis moucka nH(GOPMANIUU TPU MOATOTOBKE K TEKYIIEMY U TPOMEKYTOUHOMY KOHTPOJIIO
HeoOXoarMo HajIu4re KoMibioTepa ¢ Web Opaysepom, moakioueHHOTO K cetr "MHTepHeT" € 10-
CTYIIOM K TIOMCKOBBIM CHCTeMaM OOIIero Ha3HAYCHHUS.

B xone BemosHeHHs 1a00paTOpHBIX padoT, 00ydaromuecs UCIOIb3YIOT EPCOHATBHBIN
KOMIIBIOTEP /11 00pabOTKU Pe3yNbTaTOB IKCIIEPUMEHTA U MPEICTABICHUS MTOTYYCHHBIX JaHHBIX
B BHJI€ TPa(UKOB U TaOJIHII.

[Tpu npoBeneHNH TEKITMOHHBIX 3aHATUN UCTIOIB3YIOTCS MYJIbTUMEIUWHEIC PE3CHTAIIUN

8.2 Ilepeyenb HE0OX0AMMOI0 MPOrPaAMMHOI0 OOecIeYeHHusl.
1. Microsoft Office (Word, Excel, PowerPoint)

8.3 I[lepeueHb HH(POPMANHOHHBIX CIPABOYHBIX CHCTEM:
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1. CnpaBouno-nipaBoBasi cucteMa «Koncynerant [lmoc» (http://www.consultant.ru)

2. Dnekrponnas oubnuoreunas cucreMa eLIBRARY.RU (http://www.elibrary.ru)/

3. IlonHoTekcToBas HayyHas 0a3a JaHHBIX MEXIyHapoJHOro u3narenbeTBa Elsevier
(http://www.sciencedirect.com)

9. MaTtepuajibHO-TEXHHYECKasi 0a3a, HeoOXoaMMAasi VISl OCYIeCTBJEHUs1 00pa3oBa-
TeJbHOI'0 MPoIecca Mo JUCHUILINHE (MO1YJIIO)

3ansaTusa obecriedeHbl BCEM HEOOXOAMMBIM JUTsl TIPOBEACHHS JTAOOPATOPHBIX PaboT 1Mo
y4eOHOH TUCIHITIINHE «XUMUS» CHa0KEeHa PYKOBOJCTBAMU JIJISl BHIIOJTHEHHS J1a00paTOPHBIX pa-
00T, yueOHO-Ta00paTOPHBIM 000PYIOBAHUEM, PEAKTHBAMHU JJIs SKCIIEpUMEHTa. B pacniopsokeHnn
na6opaTopHH UMCHOTCA na60paT0prle YCTaHOBKI/I IJIA UCClIeA0BaHUA OCHOBHBIX XapaKTepI/ICTI/IK
MeMOpaHHBIX TIpolieccoB. it MpoBeACHUS JICKITUH-BU3yaTU3aINi U JTEKINH-KOH(PEPESHITNI nMe-
eTcs MyJbTUMEUITHAS anmaparypa 1 HOyTOyK.

Ne

Bua pabor

MarepuaibHO-TEXHHYECKOE 00eCTieYeHnEe TUCIUTUTMHBI (MO-
JIyJIsl) ¥ OCHAIIEHHOCTh

JleKIIMOHHEBIE 3aHITUS

JlexuMoHHasA ayauTOpUs, OCHAICHHAS IIPE3ECHTAMOHHON TeX-
HUKOH (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIMM TporpaMMHbIM oOecrieuernneM (I10) mis nemon-
CTpalMy MYJbTUMEIUNHBIX IPE3CHTALUN.

JlaGopaTopHbie  3aHs-
THA

JlaGopaTopusi, yKOMIUIEKTOBaHHAs CTICIIHATM3UPOBAHHON Mebe-
JbI0 U TEXHUYECKUMH Cpe/ICTBAaMH O0yueHHsI, HEOOXOAUMBIMU
JUISL BBITIOTHEHHS JTAOOPATOPHBIX paboT: BEChl 1abopaTopHBIE,
mKad CYNIMIbHBIA, MENIaJTKd MarHuTHbIe, pH-MeTphI-HOHO-
MepBbI; KOHIYKTOMETP; MYJIBTUMETP; MHKPOMETp; HE0OX0AuMast
JabopaTopHasi mocya, IpruOOphl U PEaKTHBHI.

['pynnoBbie (MHAUBH-
ZyaJlbHbIE) KOHCYJIbTa-
1897071

JlekunoHHas ayniuTopus

CamocrosiTenbHas pa-
6ota

Kabuner ams1 caMoCTOSATENIbHOM pabOThI, OCHAIICHHBIN KOMITb-
IOTEPHOM TEXHHUKOM C BO3MOYKHOCTBIO IMOAKIIOYEHUS K CETU
«HTEepHET», MPOrpaMMOl 3KPaHHOTO YBEIMUYEHUS U obecrie-
YEHHBIN JOCTYIIOM B JICKTPOHHYIO HH()OPMAIMOHHO-00pa3oBa-
TEIBHYIO CPEJly YHUBEPCHUTETA.
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