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Pa6ouas mporpamma nuctmuinabl b1.0.19 « Xumus» cocraBieHa B COOTBETCTBHU
¢ TpeboBanusiMu denepanbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa
Beictiero oopazoBanus (OI'OC BO) mo nanpasnennto moarotoBku 12.03.04 buo-
TEXHUYECKHE CHCTEMbl M TEXHOJOTMH (YpPOBEHb OakaiaBpuara) yTBEP KICHHBIM
npukazom MunoOpnayku Poccun ot 19.09.2017 r. Ne 950 (3apeructpupoBaHo B
Mumntocte Poccun 05.10.2017 Ne 48438)
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Pabouas mporpaMma AMCHMIUIMHBI YTBEPXKACHA Ha 3aceqaHuu Kadeapsl usmue-
ckoit xumuu npotokosn Ne 10 « 03 »_ampens 2025 .

3aBenyromas kadeapoit pusmaeckoit xumnn Pammua UB. <~ &

VY TBepik/ieHa Ha 3aceJaHuK Y4eOHO-METOAMUYECKON KOMUCCUU (DaKyIbTETa XUMUHU
U BBICOKUX TEXHOJIOTHA MPOTOKOI Ne 7 « 24 »_ampens 2025T.

[Ipencenarens YMK (akynbrera XUMUU U BBICOKUX TEXHOJIOTHIA e,
becnanos A.B. L~
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PerieH3eHThI:

Hunenko I.A., kaHJI. TEXH. HayK, 3aM. T€HEPAJILHOTO IUPEKTOpa MO0 Hay4yHOU paboTe
HIT «UTL «Ky6aus-tOI»

bykos H.H., n-p xum. Hayk, nipod., npod. kadbeapsl oOiiel, HEOPraHMIESCKOU XH-
MUA U UHGOPMAIMOHHO-BBIUUCITUTENRHBIX TexHoJorui B xumuu GI'BOY BO
Kyol'y



1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).
1.1 llean ocBOeHUS AUCUHUILIAHDI.

VYuebHas qucuuIuiHa « XUMHSD BXOJIUT B OJIOK €CTECTBEHHOHAYYHBIX AUCIUILINH, TIPE-
Ha3HAYCHHBIX U1 (POPMHUPOBAHMS Y YUAIINXCS €CTECTBEHHOHAYYHOTO MHPOBO33PEHNUS U TBEPIBIX
3HaHUH O MHOT000pa3uM M TECHOW B3aWMOCBSI3M XUMHUECKOW U (hru3nyeckoi (HopM JABHIKEHHS
MaTepuu, IPEICTaBICHNI O BAXKHEHIIINX TEOPETHYECKUX U MTPUKJIIaTHBIX HAIIPABICHUSIX Pa3BUTHUS
COBPEMEHHOM XMMHH, BJIAJICIONIETO 3HAHUSAMHU B 00JIACTH TEOPUN XUMHUECKUX MPOIIECCOB U 3HA-
KOMOTO C OCHOBHBIMH METOIaMHU XUMHUYECKOTO IKCIIEPUMEHTA. AKTYyaTbHOCTb AUCIUITIIMHBI «XH-
MU 00yCIOBJICHA IPUMEHEHUEM 3HAHUW, YMEHHI U HABBIKOB, MTOJYYCHHBIX B MIPOIIECCE €€ U3Yy-
YEHUS, ISl U3y4CHUS JUCHUIUIMH U3 APYTUX OJOKOB M YCHEIIHOIO OCBOCHHUS CHENUAILHOCTH B
IEJIOM.

VYuebHas TuCHMITIMHA « XUMHUS» CTABUT CBOEH LIENbI0 (POPMHUPOBAHNE HAYYHOTO MUPOBO3-
3peHHsl y yJaluxcs, MOHATHH 0 MHOTOOOpa3HH M TECHOM B3aWMOCBS3M XHUMHUYECKON U (pu3nye-
CKOU (hOpM JBMIKEHUS] MaTE€PUH, MPEACTABICHUN O BAXXHEUIINX TEOPETHYECKUX U MPHKIIAJHBIX
HAINpaBJICHUSIX PA3BUTHS COBPEMEHHOW XMMUH, BIAICIOIIEr0 3HAHUSMHU B 00JIaCTH TEOPUU XUMHU-
YECKUX MPOLIECCOB U 3HAKOMOT'O C OCHOBHBIMU METOAAMHU XMMUYECKOTO IKCIIEPUMEHTA.

1.2 3agaun AMCHUAILIHHBIL.

K ocHOBHBIM 3a/1a4amM AUCIUIUIMHBI, TPEXK]IE BCETO, OTHOCUTCS:

— (hopMUpOBaHKE Y CTYJIEHTOB 3HAHUI O POJIM XUMHH B TO3HAHUH MPUPOJIBI U obecreye-
HHUH JKU3HH OOIIECTBA;

— oBJaJicHue 0a30BBIMH 3HAHUSAMHU B 00JIaCTH XUMHUHU, TEOPUU XHUMHUYECKHUX IPOLIECCOB U
METOHO0B UX aHaJIu3a.

BocnurarenpHas 3aiaya 3akirodaercss B (GOPMUPOBAHUM Y CTYACHTOB MPOQECCHOHATb-
HOTO OTHOIIICHHUSI K MPOBEACHUIO HAYYHO-UCCIIE0BATENIBCKUX U MPUKIIATHBIX pa0d0T, B pa3BUTHHU
HABBIKOB CAMOCTOSATEIHHOU PabOThI, HEOOXOAUMBIX JUIS MPUMEHEHUS XUMHUYECKUX 3HAHUU MpU
M3YYEHUU CMENUATBHBIX JUCIUIUINH U JaJIbHEUIIEH TPaKTUYECKON eI TETHbHOCTH.

1.3 Mecto aucuuminHbl (MO1yJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

JucuumnnuHa «XuMus» oTHOcUTCs K 0a3oBoif yactu broka 1 «/luctumnunel (Moaymnn)»
y4eOHOro IJaHa.

N3y4yeHunto TUCHUILIMHBL « XUMHUS» JOJKHO MPEALIECTBOBATh U3YUEHHUE JUCHUILINH «Ma-
TeMaTHYeCKUM aHanu3y», «MonekynspHas Qusnuka» u «buoxumus».

1.4 IlepeyeHb MIIAHMPYEMBbIX Pe3yabTATOB 00y4YeHHs MO AUCHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € INIAHMPYEMbIMH pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTeIbHOM NPOIrPaMMBbl.

N3ydenne nanHoi yaeOHOM AUCIUIIITMHBI HAITPABJIEHO Ha (POPMUPOBAHUE Y O0yUAIOITUXCS
obmenpodeccuonanpHol komneTeHuu OIMTK-1.



e HNunexe | CoxpepxkaHue Komrie- B pesynbrare nzyuenus: yueOHON AUCLUIIITMHBI
L. | koMie- | TeHLMH (nnu e€ ya- 00yJaromuecs: J0IKHbI
TEHIIUU CTH) 3HaTh yMeTh BJIAJIEeTh

1. OIIK-1 | cnocoOHOCT  TIpEed- | TEOPETUUYECKUE | IPUMEHSTh XHU- | HABBIKAMU U
CTaBJISITh a/ICKBaTHYIO | OCHOBBI, TOHfA- | MUYECKHE 3a- | METOJIaMU  pe-
COBPEMEHHOMY TUS, 3aKOHBl M | KOHBl U pe- | LIeHUs  3ajad
YPOBHIO 3HAHUIl HAy4- | METOJbl HCCIE- | LIEHUsI  €CTe- | 10 OCHOBHBIM
HYIO KapTHHY MUpPA Ha | IOBaHUN B XU- | CTBEHHOHAy4- | paszlenaMm XHu-
OCHOBE 3HAHUSI OCHOB- | MUH HBIX 337124 MUU
HBIX IIOJIOKCHUM, 3a-
KOHOB U  METOJOB
€CTECTBEHHBIX HAYK U
MaTeMaTUKH

2. CTpyKkTypa U coaep:KaHue TUCUHHUILINHBI.
2.1 PacnipeaesieHue TPyA0€MKOCTH JUCHUIIJIMHBI 10 BUIAM pPadoT.

O6mas TpyA0E€MKOCTh IUCHUIUIMHBI COCTaBiseT 2 3au.e. (72 yaca), UX pacipeneicHue
110 BUJaM palOT MPEACTABICHO B TAOJIHIIE:

Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (dachn)
2
KonTakTHas padora, B TOM YHCJI€:
AYIUTOpHBIE 3aHATHS (BCETr0): 48 48
3aHATHA NEKIIUOHHOTO THUIIA 16 16 - - -
JlaGopartopHble 3aHATHS 32 32 - - -

3aHATUS CEMUHAPCKOTO TUNA (CEMUHAPBI, TPAKTHYE-
CKHE 3aHATHS)

HNuas koHTaKTHas1 padora:

KonTpons camoctositensHor padotsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTe]IbHAs1 paboTa, B TOM YHce:
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 10 10 - - -
[ToaroToBKa K TEKyIIeMY KOHTPOJIIO 158 |158 | - - -
KonTpoJisb:
[ToaroroBka K 3K3amMeHy - -
OO0mas Tpy10eMKOCTh yac. 72 72 - - -
B TOM 4YHCJie KOHTAKTHAs 482 | 482
pabora
3a4. el 2 2

2.2 CTpyKTypa AMCUMILIMHBI:
Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.
Pa3nensl AUCHMILTUHBL, U3y4aeMbIe B 5 ceMecTpe (ouHas hopma)
[Tpumeuanue: JI — nekiuu, [13 — npakTudeckue 3ausatus / cemuHapsl, JIP — mabopaTopHbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyAeHTa



2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:

KonmaecTBo gacoB
Breaynu-
Ne HaumenoBanue pa3nenos Beero Ay;;T;)TI;HaH Topx}{laa
pabora
JI | II3 JIP CPC
1 2 3 4 5 6 7
1. |OCHOBBI XUMHUYECKOW TEPMOIMHAMHKHU. 10 2 - - 8
2 XUMHYECKUE paBHOBECHS. 3aKOH JIEUCTBYIOIINX 8 5 B 4 5
" |macc. TepmonnHaMuka pacTBOPOB.
3. |DPa3oBble paBHOBECHSI. 10 2 — 8 —
4 Xumnueckas KuHeTrnka. KnHeTHuecKuy 3aKoH Jeii- 10 2 3 8 3
CTBHS Macc, €ro MPUMCHCHHE.
5. |KBanToBO-MexaHHUYECKas MOJIEIb aTOMA. 6 2 — — 4
6. | XuMHUYECKas CBSI3b. 4 2 - - 2
7. |Teopwusi dIEKTPOJIUTHUECKON JUCCOIMAITUH. 10 2 — 8 -
8. |JlucepcHbIe CUCTEMBI. 9,8 2 — 4 1,8
Hmozo no oucuuniune: 67,8 | 16 - 32 17,8

2.3.1 3anATHA JeKINOHHOI0 THIIA.

HanmMeHnoBaHue pas-

dopma TeKy-

CKOH TepMOJMHA-
MUKH.

Hayaja TepMOJUHAMUKHM K XUMUYECKHM U (HU3UKO-
XUMHUYECKHUM IpolieccaM. TepMoJuHaMUUeCKUe CH-
crembl. OCHOBHBIE NOHATHUS U onpenenenus. Koop-
JUHATBl U TOTEHUHUAIbl TEPMOAMHAMHYECKUX CH-
creM. O6001eHHas paboTa. YpaBHEHHS COCTOSIHHSL.
HyneBoil 3akoH TepMOJMHAMUKU (3aKOH TepMUYe-
CKOT0 paBHOBecHUs). BHYTpeHHss SHEeprus, SHTaJb-
nus. Maremarnueckue U (uU3NYECKUE CBOICTBa
BHYTPEHHEH SHEpPruu, SHTAJIBIMM, TEIUIOTHI U pa-
0otel. 3akoH 'ecca u ero ciencrsust. Pacuer terio-
BBIX 3()(heKTOB XMMUYECKUX PEAKIIUHI TP CTaHIapT-
HBIX YCIIOBHUSAX. 3aBUCHUMOCTH TeruioBoro 3¢ dexra
XMMHUYECKON peakluu OT TeMIeparypbl (3aKoH
Kupxroddoa).

Bropoii 3akoH TepMOIMHAMHUKH U €ro (HopMmysu-
poBka. Tpetuil 3akOH TepMoAMHAMHUKH. [IpumHIMN
HEIOCTHKUMOCTH a0COJIOTHOTO HYJS. YpaBHEHUS
BTOPOTO Hayajla TEPMOJMHAMHUKU. DHTPONHUS Kak
(byHKLUS COCTOSHUS M METO/IbI ee Bhluncienus. He-
paBeHcTBo Kiaysuyca. Pacuer sHTponum mig pas-
JUYHBIX TporeccoB. JHeprus [ubOca, sHeprus
['enbMrosbia. YcinoBus paBHOBECUS U KPUTEPHUH Ca-
MOIIPOM3BOJIBHOTO TPOTEKaHUS IMPOLIECCOB B H30-
0apHO-M30TEPMUYECKUX U HM30XOPHO-HU30TEpPMHUYE-

Ne CopepskaHue pasjena

Jenna J1eP pasit IET0 KOHTPOJIS
1 2 3 4
1. |OcHOBEI xumuue-|[lepBoiii 3akoH TepmomuHamuku. Ilpunoxenue || T, PI'3, JIP




ckux ycnosusx. Teopema Ilnanka. TemtoBas teo-
pema HepHcra.

XUMHUUYECKHE PABHO-
BECHUA. 3aKOH JeH-
CTBYIOLIUX Macc.
Tepmoaunamuka
pacTBOpOB.

3akoH JeicTByomuX Macc. 3akoH Payns. OTkioHe-
HUS OT 3aKOHOB Payns. PaBHOBecue >KuaKocTh-map.
YpaBHEHHE H30TEPMBI XUMUYECKOM peakuu BaHT -
I'odda. Tepmoaunamuueckas kimaccudukanus pac-
TBOpPOB. [|aBieHne HACBIIIEHHOT O TTapa KUJIKUX pac-
TBOPOB. DOYIINO- U Kpuockomus. Jluarpammsl co-
cTosiHus. PasneneHue BelIeCTB MyTEM IEPEroOHKH.
A3e0TpOnHbIE CMECH U X CBOMCTBA.

JIP

®da3zoBbIe
cusl.

paBHOBE-

[TpaBuno a3 u ero BeiBoA. TUIBI uarpaMm cocto-
anus. IlonsaTust Qassl, KOMIIOHEHTa, CTENEHHU CBO-
6oxp1. Kimaccudukanus rereporeHHbIx cucreM. ua-
IPaMMBbl COCTOSIHMSI JABYXKOMIIOHEHTHBIX CHCTEM.
JnarpaMmbl )KUJKOCTb — Hap.

Xumuueckas KUHe-
THKa. Kuaernyueckuii
3aK0H IEUCTBUSA
Macc, ero mpuMeHe-
HHE.

HeoOpaTumble peakimu HYJIEBOTO, IEPBOrO, BTO-
poro u Tperbero mopsakoB. CIOXKHBIE PEaKIUH.
Cxopoctb peakiuu. Kunetnueckue ypasuenus. [1o-
PSAAOK U MOJEKYJISPHOCTh PEaKLMU. 3aBUCHMOCTb
KOHCTaHTBI CKOPOCTH OT TEMIEpaTyphl. Y paBHEHHE
Appenunyca. OnpeneneHre KOHCTaHTBI CKOPOCTH,
nopsiaka peakiuu. OdpaTumbie, napaieabHbIe, MO-
CJICJIOBATEIILHBIC U IISITHBIC PEAKIIHH.

JIP

KBaHTOoBO-MexaHu-
qyecCKada MOACIb
aToMa.

KBanToBble uncna. AtomHbele opOutanu. Iloctynar
He-bpoitns. Bonnosas pynkuust. [lpunnun [aynu u
3alIOJIHEHUE AaTOMHBIX COCTOSIHMM 3JIEKTPOHAMH.
ATOMHBIE 000JIOUKHU U TIOJI000JI0UKH. DIEKTPOHHAS
KoHpurypauus.  OObsICHEHHE  MEePHOAMYECKHX
CBOMCTB M CTPOEHHUsI cucTeMsbl aemeHToB J1.11. MeH-
JeneeBa. [ MOpuau3aiyst aTOMHBIX opOuTasei.

XUMHUYECKasa CBI3b.

Tunbl XuMUYECKOW CBsA3U. J|OHOpHO-aKUENTOpHas
CBsI3b. MeTol BaJIEHTHBIX CBs3ed. MeTron Molieky-
JsApHbIX opOutanei. KomiuiekcHble coeTuHEeHUs.
TunudHble KOMIUIEKCOOOpa3OBaTeNM W JIUTAHJIBI.
CtpoeHne KOMIIJIEKCHBIX COSTUHEHUM.

Teopust 3yEeKTpOIH-
THYECKOU IHUCCOIHAa-
LY.

PactBopbl. CunibHbIE U cna0ble AMeKTPONUTHI. [luc-
coruanus Boasl. BomopoaHbIil moka3aTes.

JucnepcHsie cu-
CTEMBI.

Knaccudukanmst nucriepcHeIX CcUCTEM. Y CTOWYH-
BOCTb cUCTEM. MOJIEKYIIPHO-KUHETUUECKUE U DJIEK-
TPUYECKHE CBOWCTBA AWCHEPCHBIX cucteMm. Cenu-
MEHTalus. ODJIEKTPOKMHETUYECKUH  MOTEHLHUaI.
DneKTpoocMoc U eKTpodopes.

2.3.2 3aHATHSA CEMHMHAPCKOIO THUIA.

3aHATHS] CEMUHAPCKOTO TUIA YYEOHBIM IJIAaHOM HE MPETyCMOTPEHbI




2.3.3 JlaGopaTopHbIe 3aHSTHS.

HanmMenoBanwue 1abopaTopHBIX paboT

®dopma TeKy-
11eT0 KOHTPOJIS

3 4

Onpez[eneHI/Ie OKBHUBAJICHTA METaljia OtueT 1o j1abo-

paropHol  pa-
6ote

Onpenenenue :KeCTKOCTU BOJbI Otuer nmo mnabo-

patopHoil  pa-
6ote

I/ICCJ'IG,I[OBaHI/IC az[cop6u1/m M3 BOAHOI'O paCTBOpAa HAa aKTUBUPOBAHHOM YI'JIE OtueT 1o j1abo-

patopHol  pa-

6ote
4. |lloTeHIMOMETPHUYECKOE TUTPOBAHNE CMECH CHIILHOM | C1a00i KUCIOThl  [OTueT mo j1abo-
patopHoil  pa-
ooTe
5. |CkopocTh XMMHUYECKUX pEaKIHi Otuer no mnabo-
patopHol  pa-
6ote
6. |Ompenenenue JeKapCTBEHHBIX (HopM Otuer mo mabo-
patopHol  pa-
6ote
7. |XpomaTorpaduueckoe pas/ieJIeHue CMECH HOHOB C IOMOIIbI0 HOHOOOMEH-|OTueT 1o Js1abo-
HBIX CMOJI patopHoil  pa-
oote
8. |M3ydyeHue Koaryssiiuy ruapo30Jis THAPOKCHIA JKene3a Otuer no nabo-

patopHol  pa-
6ote

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce (3), koi-
noxBuyM (K), recruposanue (T) u 1.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboThl (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusl JAJIsl CAMOCTOAATEILHOIH padoThl
o0yyaromuxcs M0 JMCHUILIHHE (MOIYJII0)

HepequL y‘IC6HO-MeTO,Z[I/I‘-ICCKOP0 obecrneucHUs JAUCITUITIINHBI

IeMy KOHTPOJIIO

Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSTEITLHON paOOThI
1 2 3
1 | HoaroroBka kK BbINOJ- 1. MeToauueckue peKOMEHIANNHU 110 MOJrOTOBKE OTYeTa IO Jia-
HEHUIO U 3a1uTe J1abo- |0opaTopHOil padoTe, yTBEpKIeHHbIE Kapeapoil pu3nyecKkon Xu-
pPaTOpPHBIX paboT Muu, npotokosn Ne 17 ot 11.05.2017r.
2 | IlogroroBka k TeKky- |l. Epemun, B. B. OcHOBBI 0011€i 1 pr3nveckoil Xumui : yaeOHoe

nocobue s cTyneHToB By30B / B. B. Epemun, A. f. Bopmies-
ckuil. - Jonronpyansnii : Matemtexkr, 2012. — 847 c. — ISBN
9785915590921.

2. I'munka, H. JI. OGmas xumust [ D1eKTpOHHBIHN pecypc] : B 2-X T.

7




: y4eOHMK ans akajgeMmuueckoro OakamaBpuata . T. 1 / H. JL
I'munka ; mox pen. B. A. Tlonkogra, A. B. babkosa. — 20-¢ u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 c. — Pexum no-
cTymna https://biblio-online.ru/book/736 D053E-E77C-4726-
8CC5-F8ET56E674A5

3. I'muuka, H. JI. O6mast xumus [ DIeKTpOHHBIN pecypc] : B 2-X T.
. y4eOHMK aisi akajgeMmudeckoro OakamaBpuata . T. 2 / H. JL
I'munka ; mox pen. B. A. Tlonkoga, A. B. babkosa. — 20-¢ u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexxum no-
cTymna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmetos, H. C. O0mas u HeopraHudeckasi XuMus [ IeKTpOH-
HBI pecype]| : yuebnuk / H. C. AxmeroB. — 8- usn., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexxum pnocrymna
https://e.lanbook.com/book/50684#book name

3 | IloaroroBka k mpome-
J)KyTOYHOM  arrecra-
1y (3a4er)

1. Epemun, B. B. OcHoBbI 00111€# 11 przndecKkoli XUMuH : yueOHoe
nocobue s cryaeHToB By30B / B. B. Epemun, A. 5. bopries-
ckuii. — Jonronpyansiii : Uuaremnekr, 2012. — 847 c. — ISBN
9785915590921.

2. I'munka, H. JI. O6mas xumus [D1neKTpoHHbIH pecypc] : B 2-X T.
: Y4eOHMK aisi akajgeMmudeckoro OakamaBpuata . T. 1 / H. JL
I'munka ; mox pen. B. A. Tlonkosa, A. B. babkosa. — 20-¢ u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 c. — Pexum no-
cTyna https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-F8ET56E674A5

3. I'munka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T.
: yueOHUK ans akazemudeckoro OakamaBpuara . T. 2 / H. JL.
I'munka ; mox pexn. B. A. IlonkoBa, A. B. babkoBa. — 20-e u3n.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexum no-
cTymna https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FCC9

4. Axmeros, H. C. O6mas 1 HeopraHudeckast XuMus [ DIeKTpoH-
HbIl pecypc] : yue6Huk / H. C. Axmeros. - 8- m3a., crep. —
Cankr-IlerepOypr : Jlawp, 2014. — 752 c. Pexxum pocrtyma
https://e.lanbook.com/book/50684#book_name

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM paboThl OOydaroImuXcs U3

qycila MHBAJINWJIOB U JIUL] C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbst (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS M BOCIIPUITHS UH(POpMALIUU:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEeKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayauodaiina,

I[J'ISI JiiI ¢ HApYUICHUAMU ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jljig au11 ¢ HapyIIEHUSIMHA OTIOPHO-JBUTATEILHOTO amnnapara:

— B mieuaTHoM hopme,

— B popMe IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.
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s dopmupoBanus npodeccoHaIbHBIX KOMIIETEHIIN B MPOLIECCe OCBOCHUSI Kypca Hc-
MOJIB3YETCS] TEXHOJIOTHUS PO eCCHOHATBHO-PA3BUBAIOLIETO 00YUYEeHHUs, IPEeyCMaTPUBAIOIIAs HE
TOJIBKO Mepeiauy TEOPETHUECKOT0 MaTepuasa, Ho M CTUMYIMPOBAaHUE [TO3HABATEIbHBIX JCHCTBHI
cTyneHToB. [Ipu nmpoBeieHnH JTEKIIMOHHBIX 3aHATUN UCTIONB3YIOTCS MYJIbTUMEANITHBIC TPE3eHTA-
nuu. B paMkax 1abopaTOpHBIX 3aHITHI MPUMEHSIOTCS METObl MPOEKTHOTO O0YyUeHHUsl U UCClie-
JI0BaTeJIbCKHUE METO/BI. B mporiecce caMoCTOATENIbHON AESTENBHOCTH CTYEHTBI HAXOIAT U aHa-
JU3UPYIOT MEPEIOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMAIUIO, UCIOJIb3Ysl UMEIOIIYIOCs JIUTepa-
Typy ¥ UHOOPMAIIMOHHBIE TEXHOJIOTHH.

Cemectp Bup 3ansTuii Hcnons3yembie HHTepakTUBHBIE 00pa3o- | KomnuecTBo
(JI, ITP, JIP) BATEJIbHBIE TEXHOJIOTUU 4acoB
JI MopenupoBaHue poOJIEMHBIX CUTYa- 18
LW, JICKUUS-BU3YyaJIM3allHsl.
5 113 Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHBI —
JIP BremonHenue 1abopaTopHbIX paboT B Ma- 18

JBIX Tpynmnax; oOpaboTka pe3ylbTaToB
AKCIIEPUMEHTAa U MpPEACTaBICHUE 0Ty~
YEHHBIX JIaHHBIX B BUJE rpaduKoB U Taod-
JULL.

Uroro: 36

HJ'ISI Jia1 € OrpaHUYCHHBIMU BO3MOXKXHOCTAMU 3J0POBbA IPEAYCMOTPCHA OpraHru3aluns KOH-
Cy.]II)TaIII/Iﬁ C UCITIOJIb30BaAHHEM BHGKTPOHHOfI IIOYTHI.

4. OueHo4YHbIe CPeACTBA I TeKYLero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMeKYTOYHOM
aTTecTaluu.

4.1 ®oHp OLIeHOYHBIX CPEACTB /IS NPOBeIeHUs TeKylero KOHTPoJIs.

Texymumii KOHTPOJIb MPOBOAUTCS B (hOpME YCTHOI'O OIpoca Mo pasjesaM ydeOHOH Mmpo-
IpPaMMBbl, BBITIOJTHEHUS TECTOB, 3aIUTHI JAOOPATOPHBIX PadOT U BHYTPUCEMECTPOBOM aTTECTALIUH.

TecToBble 3aaHUS COCTOUT U3 PsAfa TEOPETHUECKUX BOIPOCOB MO TEMATHUECKUM pa3Jie-
JaM paboueil mporpaMmbl y4eOHON AUCIUTIIUHBL.

CucTeMa OLIEHOK BBITIOJTHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIIMYHO» — KOJIMYECTBO MPaBUIIBHBIX OTBETOB OT 85% 110 100%);

— «XOPOII0» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 70% 10 84%:;

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

4.2 TIpuMepsbl TECTOB AJs TeKyLIero KOHTPOJISA:
Tect mo teme "OcHOBHbIE MOHSTHUA W 3aKOHbI TepMoauHamuku. [lepBoe Hayamno

TepmoauHaMuku. Tepmoxumus':

1. Kakue BennuuHbl 001a1a10T CBOMCTBaMH (PYHKIUI cOCTOSTHUSA?

a) A, Q, U, H; 6) Q. U; B) A U, H; r) U, H.
2. Pabora, coBepiraeMasi CHCTEMOM, paBHA:

a) A = pBHeLUVCl/lCT; B) A= pCl/lCTVCl/ICT;

6) 5A = pBHeLLIé‘\/Cl/ICT ’ F) A = VCHCTApBHeLLI "

3. YkaxxuTe npaBUIbHYIO (POPMYIMPOBKY HYJIEBOIO Hayasla TEPMOAMHAMUKU:
a) ecly Kakaasi u3 cucteM A U B HaxonuTces B TEMJIOBOM paBHOBecHH ¢ cucteMoit C, TO cu-
cteMbl A 1 B He Bcera HaxoAsTCs B TEIJIOBOM PAaBHOBECUHU JIPYT C IPYTOM.



0) ecnu Kakas 3 cucteM A u B HaxoauTcs B TEIJIOBOM paBHOBECHH ¢ cucteMoit C, To cu-
crembl A 1 B HaxonATcs B TEIJIOBOM PaBHOBECHM JIPYT € APYIOM;

B) €CJIM KaXK1ast u3 cucteM A U B HaxouTCes B TEMJIOBOM KOHTAKTe ¢ cUucTeMoi C, TO CHCTEMBI
A u B He 00513aTeNIbHO HAXOAATCS B TEIUIOBOM PABHOBECHHU APYT C APYTOM;

T') €CIIK KaXkaasi U3 cucTeM A u B HaXouTCs B TEIIIOBOM KOHTAKTe ¢ cucTeMoit C, TO CUCTEMBI
A u B HaxoasTCs B TEIJIOBOM PaBHOBECHU JIPYT C JPYTOM;

4. YKaXuTe MpaBUIIbHOE YpaBHEHHUE JIJIsl pacyeTa TeIIoBOro 3(pQeKkTa XMMUIeCKOH peaKIim:
CeHsOH() + 702y & 6CO2 () + 3H20()
a) AH® =AH?(C,H,OH)-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.OH)

5. Ha pucyHke npuBeqeHa 3aBUCUMOCTb TETUIOBOTO 3(- AH, x[Txhoms
(exTa HEKOTOPOH XUMHUECKOW PEeaKIUu OT TeMIiepa-
TYpbl. YKQKUTE MPAaBUILHBIA 3HAK H3MCHEHHS TETIIIOEM- 100 -
KOCTH B TIPOIIECCE MPOTEKAHUS TAHHON PeaKIiu .
-100 +
| | |

250 300 350 TK
a) ACp > O, 6) ACp < 0, B) ACp = 0,
I') IpU yBeIMUeHUH Temrneparypsl BHayane ACp > 0, 3atem ACp < 0.

Tect no Teme ""TepmonnnamMuka pa3doaBjieHHbIX PACTBOPOB."

1. UneanbHbIM cUUTAETCS paCTBOP, B KOTOPOM:
a) CUJIBI IPUTSDKEHUS MEX/y YaCTHIIAMH PaBHBI CUJIaM OTTAJIKMBAHUS;
0) 00pa3yeTcsi MaJIOUCCOIIUUPYIOIIEE BEIIECTBO;
B) BCE KOMITOHEHTHI — cIIa0bIe DIEKTPOTUTHI;
') BCE KOMIIOHEHTHI HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

2. JlaBneHue napa pacTBOPUTENS HaJl pACTBOPOM HEJIETYy4Yero BEeIeCTBa:
a) BCETrJa BbIIIE, YEM HaJl YUCTHIM PACTBOPUTEIIEM;
0) Bcerza HUXe, YeM HaJl YUCThIM PaCTBOPUTENIEM;
B) TAKOE XK€, KaK ¥ HaJl YACTBIM PaCTBOPUTEIIEM;
T') 3aBUCHUT OT MPUPOIbI PACTBOPUTETIS.

3. KonnuraruBHble CBOKCTBA paCTBOPOB:
a) 3aBUCST OT IPUPO/Ibl YACTHI] pACTBOPEHHOIO BELIECTBA,
0) He 3aBUCAT OT MPUPO/IbI YACTHI] PACTBOPEHHOTO BEIIECTBA;
B) HE 3aBUCAT OT KOHIIEHTpAIHH;
T') HE 3aBHCAT OT BIAXKHOCTH BO3yXa.
Bribepute HeBepHOE yTBEpKACHUE.

4. 3akoH Payns cipaBeyiuB TOJIBKO JIJIS:
a) ucaIbHBIX Pa30aBICHHBIX PACTBOPOB;
0) ueaTbHBIX KOHIICHTPUPOBAHHBIX PACTBOPOB;
B) UJCATIbHBIX U PEANbHBIX pa30aBIEHHBIX PACTBOPOB;
') KOHIEHTPUPOBAHHBIX PACTBOPOB CUIIBHBIX AJIEKTPOJIUTOB.
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5. OcMOTHYECKOE JaBJICHHUE PACTBOPOB JICKTPOIMTOB PACCUUTHIBACTCS IO (hopmyie:
a) © = icRT, rae | — n3oToHnyeckuii KO3GPUIUeHT;
6) m = cRT,
B) T = o CRT, rae o — cTeneHs JUCCOIUAIINY;
r) © = K,CRT, rne K, — KOHCTaHTa JUCCOIMAITIH.

4.3 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUS HpOMe)l(yTO‘lHOﬁ arTreCcTanmu.

dopma KOHTPOJIS I TPOBEACHHSI POMEKYTOYHON aTTECTAIlMU 110 JUCIHUILINHE — 3a4eT.

CryneHThl 00s13aHbI CIAaTh 3a4€T B COOTBETCTBUU C PACITUCAHUEM M YUEOHBIM IUIAHOM. 3a-
qeT ABJseTCs (GOPMOI KOHTPOJIS YCBOCHHUS CTYACHTOM Y4€OHOM MPOrpaMMBI IO JUCIHUILTUHE, BbI-
MOJIHEHUS JTa00PaTOPHBIX U KOHTPOJIBHBIX paboT. 3a4eT Mo MpoCIylaHHOMY KypCY MOKET ObITh
BBICTABJICH HA OCHOBAHUH OLICHKH JICATEIILHOCTH CTY/IEHTa B CEMECTPE, a UMEHHO - 110 TIocelae-
MOCTH JIEKLIUH, pe3yabTaTaM BBIIOJIHEHUS KOHTPOJIbHBIX U J1a00paTOpHBIX padoT. 3ammra 1ado-
PaTOPHBIX PabOT OCYIIECTBISICTCS B TCUSHUE CEMECTPa TOCIIC BRIMOJHCHUS SKCIIEPUMEHTAITLHOM
4acTH pabOThl HA OCHOBAaHHWHU MPOBEPKH MUCHMEHHOTO OTYETAa M YCTHOTO W/WIIM MHCbMEHHOTO
orpoca 00yJarImxcs 1o TeMe JlabopatopHoi paboTsl. Ilpu 3ToM fomyckaercst Ha O4HOU popme
oOyuenus nporyck He 6onee 20% 3aHsATHi, ¢ 00s3aTeTbHON OTPAOOTKON MPOMYIIEHHBIX Tabopa-
TOPHBIX PaboT. CTyIEHTBI, y KOTOPBIX KOJWYECTBO MPOMYCKOB IMPEBBINIACT YCTAHOBJICHHYIO
HOPMY, HE BBINOJIHUBIIIME BCE BUJIbI pa0OT U HEYIOBICTBOPUTEIBHO PAa0OTABIINE B TCUCHHE CE-
MecTpa, MPOXOAST coOeceIoBaHne C MPEMNoAaBaTeieM, KOTOPhI OMpaIInBaeT CTyIeHTa Ha TIpe-
MET BBISIBJIICHUS] 3HAHHSI OCHOBHBIX ITOJIOKEHUH MUCHUIUIMHBL J[JIs moiydeHus 3adera oOydaro-
HIWIACS TOJKESH JIaTh YOBIIETBOPUTEIHHBIC OTBETHI HA BCE BOIPOCHI.

Kpurtepun onenku:

- OLIEHKA «324YTEeHO0»: CTYJEHT BJIaJICET TEOPETUUECKUMH 3HAHUSMU 10 JaHHOMY pa3zeiy,
3HAET OCHOBHBIC CBOWCTBA, 00JIACTH MPUMEHEHUS, METO/IbI UCCIIEOBAHUS HOHOOOMEHHBIX MaTe-
pHAalloB, TOMYyCKAaeT HE3HAYUTENbHbIE OMUOKH; CTYJEHT yMEeT MPAaBHILHO OOBSICHITH IKCIIEPH-
MEHTaJbHBIE IaHHBIE C TPUMEHEHUEM TEOPETUUECKHUX MTPEACTABICHHI.

- OLICHKA «He 32a4YTeHO»: MaTeprajl He YCBOEH WJIM YCBOEH YaCTHUYHO, CTY/ICHT 3aTpyAHs-
€TCsl B OTIMCAaHUU OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MAaT€pUAJIOB, HE MOKET MPUBECTH KOHKPET-
HBIE IPUMEPHI MaTePUaIOB, COOTBETCTBYIOIINX 33aJaHHOMY HAOOPY CBOMCTB, 3aTpYyIHSIETCS MPHU-
BECTHU MPUMEPHI METOJIOB MCCIIEIOBAHUS OCHOBHBIX CBOMCTB HOHOOOMEHHBIX MaTEPHAJIOB.

4.4 Bonipochbl AJis1 NOATOTOBKH K 3a4eTy MO0 IMCIHUIIIHHE:

=

MecTo XMMHH Cpelii eCTECTBEHHBIX HayK. CBA3b XUMUHU, GUBHUKH, OMOJIOTUU U METUIIUHBI.

2. OcHoBbl TepmoauHaMuku. Knaccudukanmm tepmonuHamuyeckux cucrteM. Ilapamerpsl,

ypaBHEHHUS COCTOSIHUSA, SHeprus. TeroTa u padoTa.

IlepBblii 3aKOH TEPMOAVMHAMUKHI. BHYTpEHHSSI SHEprus. DHTAIbIHNS.

4. CrangapTHbIE COCTOSIHHS BEUIECTB U CTaHJAPTHBIE TEIUIOThl XUMUYECKUX peakiuil. Tepmo-
xumus. Kanopuueckas IEHHOCTh MUIIEBBIX POTYKTOB.

5. TemnoeMkocTh. 3aBHCHUMOCTBH TEIJIOBOTO 3(QeKxTa peakiuu OT TeMIepaTyphl. 3aKOH
Kupxrodga.

6. Bropoii 3akoH TepMomuHamuku. OOpaTHMbIe W HEOOpaTHUMBIe mporiecchl. DHTporus. Crio-
coOBI pacyera SHTPOIHUH.

7. Tennoas Teopema Hepucra. Tpetuit 3akon tepmoauHamuk. [locrymar [lnanka. AGcomoT-
Hasi SHTPOIIHSL.

8. CBobomnas sueprus [ m66ca. CBoboHas s3Heprus [ enpmronsiia. Kpurepun HanpaBiIeHHOCTH
IIPOLIECCOB U PAaBHOBECHS B TEPMOJUHAMUYECKUX CUCTEMAX.

9. IlapmumanbHbIe MOJIBHBIC BEIMUMHBI. XUMUYECKUN MTOTEHITHAT. DYyTrUTHBHOCTD.

w
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

217.
28.

29.

30.
31.

32.
33.

34.
35.
36.
37.
38.

39.
40.

PactBopsl. CriocoOBI BBIpaXKEHUSI COCTaBa pacTBOpa. AKTHBHOCTD.

Konnmurarusabie cBolicTBa pacTBOpoB. 3akoH Payns. Kpuockomnus. 0yarnocKomnus.
Konnurarusasie cBoiicTBa pacTBOpoB. 3akoH Bant-I'odda. Ocmoc. Inanus.

['ereporennsie cuctemsl. [IpaBuio ¢a3 ['mb0Oca.

TepMmoarHaMHKa OJHOKOMIIOHEHTHBIX CHCTEM. PaBHOBeCHS KHUIKOCTb — Iap, )KUJIKOCTh —
TBepaas (asa, TBepaas daza — map.

TepmoarHaMKKa IByXKOMIIOHEHTHBIX CUCTEM. JlMarpaMMBbl 1aBJIEHHE [1apa — COCTAB, TEMIIE-
paTypa — cocTaB. A3EOTPOIIBI.

KoHcTaHTa XMMUYECKOTro paBHOBecHs. TepMOIMHAMMYECKUN 3aKOH ACHCTBYIOIIMX Macc.
Nzorepma Baut-T'odda.

Oueprus ['n60ca 1 HanPaBJIEHHOCTh XUMUYECKHUX PEAKIIHIA.

YpaBHeHUs U300apbl U M30X0PbI XUMHUecKoi pekakiuu. [Ipunmun Jle-IaTense.

Teopus cunbHBIX AeKTpoauToB Jlebast-Xwokkens. BeicanuBanue.

Kunerndeckuit 3aKkoH JEHCTBYIONINX MAacc. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TeMIIepa-
Typbl. YpaBHEeHUE AppeHuyca.

HeoOpaTumble peakiiuy HyJlIeBOro 1 nepBoro nopsakos. Bpems nonynpespamenus. Paauo-
YTJIEPOJIHBIN METOJT OIPEIETICHUS BO3PaCTa.

HeoOpaTumble peakiiuy BTOPOro U TPEThEero nopsiakos. Bpems nonynpesparienus. MeTo bl
ONpeIeTICHUs MOPSI/IKA PEAKIUU.

Cnoxnsie peakuun. OOpaTUMBbIe, apauieIbHbIE, TOCIEI0BATEIbHBIC U IIEMTHBIE PEAKIUH.
OcHOBHBIE XapaKTEPUCTUKU aTOMa: OpOUTATIBHBIN paANyC, TOTEHIIMAT HOHU3AIIUHU, CPOJCTBO
K JIEKTPOHY. DJIEKTPOOTPULATEIbHOCTD.

KBantoBo-mexanuueckast Mmoaenb aroma. [locrynar [le-bpoiins. BonnoBas dynkius. Ypas-
Henue [llpenunrepa.

KBanrtoBeie uncna. Atomusie opoutanu. [Ipuniun 3anpera [aynu. [Ipasuna Xynna u Kieu-
KOBCKOTO.

CTpyKTypa NepuoANYECKON CUCTEMBI U €€ CBA3b C JIEKTPOHHOM CTPYKTYPOU aTOMOB.
Xumudeckasi cBsizb. OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOM CBSA3U: JIJIMHA, YHEPTHUs, KpaT-
HOCTb.

Tunsl XMMUUYECKOH CBSI3U: KOBAJICHTHAsI, HOHHAsI, MeTaindeckasi. CBOCTBa BEILIECTB C pa3-
JUYHBIM TUIIOM CBSI3H.

Merton BaieHTHBIX CBsA3eil. Meto mosnekymsipabix opoutaneit (MO JIKAO).

['uOpunn3anust aTOMHBIX OpOUTael U MPOCTPAHCTBEHHOE PACIIONIOKEHHE aTOMOB B MoJie-
KyJIe.

MexmonekynsapHoe Bzaumojenctere. Cunbsl Ban-nep-Baansca. Bogopoanas cBsizb
JloHopHo-akuenTopHas cBsi3b. KomruiekcHble coequHeHus. TunnyHble KoMIieKcooOpa3oBa-
TEJU U JINTAH/IBI.

CTpoeHne KOMITJIEKCHBIX COCIMHEHUN ¢ TOYKH 3PEHUSI TEOPUM BAJICHTHBIX CBA3EH U TEOpUH
KPHUCTAJUIMYECKOTO MOJIA.

CtpoeHre KOMIUIEKCHBIX CO€AMHEHUH C TOYKU 3PEHUs] TEOPUU MOJIEKYJISPHBIX opOUTasei.
KomruiekcHbie cOeTUHEHNS B XUMUU ¥ OMOXHUMUHU.

PacTBopenune — kak pU3MKO-XMMHUYECKU Tporiecc. Teopust aIeKTpOoIUTHYECKON AuccoIa-
1uu. CUIIbHBIE U cTTa0ble STIEKTPOIUTHIL.

Kucnotsl u ocHOBaHuA B XuMuU. [IpOTOHHAS U 3JIEKTPOHHAS TEOPHUH.

Huccounanus Boasl. Bonopoanslii mokasarens. [ Mapoaus conen.

Hucnepcubie cuctemsl. Knaccudukanus. Y cToilunBoCTb.

MoneKyJIapHO-KUHETUYECKUE U DJIEKTPUUECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM.

OueHouHbIEe CPECTBA I UHBAJIUIOB U JIULl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3]10PO-

Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

—pu H€O6XO,Z[I/IMOCTI/I HWHBAJIWJaM U JinjaM C OrpaHUYCHHBIMU BO3MOKHOCTSMHU 300POBbB

mpeaoCTaBIACTCA JOIMOJIHUTCIBHOC BPEMS JIA IIOATOTOBKHU OTBETA HA 9K3aMCHE,
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— TIPH TPOBENICHUH TPOIIEYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAINIOB H JIAIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbsSI MPEAYCMATPUBACTCS HCIIOIB30BAHNE TEXHUYCCKHIX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHYaTbHBIMH OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JJIsi OOYJAFOIIUXCS C OTPAHMYEHHBIMHA BO3MOXKHOCTSIMU 3/I0POBbS
¥ MHBAJIHMJOB IpOICIypa OICHUBAHUS PE3y/IbTaTOB OOYUYCHHS MO JAMCIUILIUHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TAIlOB.

[Ipornenypa onieHUBaHMSI pe3yJIbTATOB 00YUEHUS MHBATUIOB U JIUII C OTPaHHYEHHBIMH BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCITUTUIMHE (MOIYIIIO) TIPEyCMaTPUBACT IPeI0CcTaBlIeHue HH(OpMa-
K B hopMax, alanTHPOBAHHBIX K OTPAaHHYCHHSIM UX 3I0POBbSI U BOCIIPHATHST HHPOPMAITUH:

Jist 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B I1e4aTHOW (hopMe YBEIIMYCHHBIM MIPU(TOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist I ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepedyeHb OCHOBHO¥ U /I0NIOJHUTEJIbHOM YUeOHOI JTUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).

5.1 OcHoBHas JiuTEpaTypa:

1. Epemun, B. B. OcHOBEBI 00111€# 1 hpr3nyecKkoi XUMHH : yaeOHOe TocoOure Jist CTYyICHTOB
By30B / B. B. Epemun, A. f1. bopuesckuil. - Jlonronpynusiii : Untemnexr, 2012. — 847 c¢. — ISBN
9785915590921.

2. I'nunka, H. JI. O6mas xumus [DneKTpoHHbIH pecypc] : B 2-X T. : y4eOHMK I aKkaje-
mudeckoro Oakamaspuara . T. 1 / H. JI. 'munaka ; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-¢
u3a., mepepad. u gom. — Mocksa : IOpaiit, 2018. — 353 c. — Pexxum goctyna https://biblio-
online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [DIeKTpOoHHBINH pecype] : B 2-X T. : yUeOHHUK JAJIs aKaje-
mudeckoro Oakanaspuara . T. 2 / H. JI. 'munaka ; mox pen. B. A. ITonkosa, A. B. babkosa. — 20-¢
u3a., mepepad. u gom. — Mocksa : IOpaiit, 2018. — 379 c. — Pexxum noctyna https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmetos, H. C. O0mias u Heopranudeckas Xumusl [ DIIeKTpOHHBIHN pecypc] : yueOHHK /
H. C. AxmertoB. - 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2014. — 752 c¢. Pexxum gocryma
https://e.lanbook.com/book/50684#book name

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Bynanos, B. B. Xumuueckas TepMoAMHaMuKa [ DIIEKTPOHHBIN pecypc] : yued. mocodue
/ B. B. Bynanos, A. 1. MakcumoB. - 3-¢ u3., crep. — Cankrt-IletepOypr : Jlans, 2017. — 320 ¢. —
https://e.lanbook.com/book/89932

2. Tenbdpman, M. U. Konnougnas xumus [ D1eKTpoHHBIN pecypc] : yueonuk / M.U. T'enbd-
maH, O.B. Kosanesuu, B.II. FOctparos. — CII6. : Jlanp, 2017. — 336 ¢ — Pexxum pmoctyma
https://e.lanbook.com/book/91307

Jly1g 0cBOEHUS AUCHMILTAHBI MHBAJIMIAMH U JIUIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHUS B DJICKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u « FOpaumy.
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5.3. [lepuoauveckue U31aHUusA:

. Becthuk MI'Y .Cepusi: Xumus.

. Xumus ¥ xu3Hb X X1 Bek.

. Bectnuk CIIOI'Y .Cepusi: Xumusi.

. I3Bectus BY3oB.Cepusi: XvMusa U XUMUYECKAsI TEXHOJIOTHUS.
. TeopeTrnueckasi ¥ SKCIIEPUMEHTATbHAS XUMHUSL.

. Xumusi.PedepatuBneiii sxypHan. BUHUTH.

. KoyutongHeli xypHaiI.

~NOoO 0Tk WDN

6. Ilepeuenn pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «UHTep-
HET», He00OXOAUMBIX /IJIsl 0CBOCHUS U CIUIIMHBI (MOIYJIs1).
Inekmponuno-ouodnuomeynsvie cucmemut (I6C):
1. DBC «OPAUT» https://urait.ru/
2. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ipogheccuonanvuvie 6azvi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypuans! mznatenanctsa Wiley https://onlinelibrary.wiley.com/
4.
5.

Hayunas anekrponnas oudnuorexka (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE APXHUBbI BEAYIIUX 3alla/IHbIX HAYYHBIX )KXYPHAJIOB Ha Poccuiickoii miat-
dopme nayunbix xypaaaoB HOMKOH http://archive.neicon.ru
6. HauuonanmbHast 35eKTpoHHas OuOIMOTEKa (AOCTYN K DJIEKTPOHHOM OmOIMoTeke auccepra-
uuii Poccuiickoii rocynapctBennoi oudmuorteku (PT'B) https://rusneb.ru/
7. Tlpesunentckast 6ubnmmoreka uMm. b.H. Ensruna https://www.prlib.ru/
8.  baza nannwix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux ganapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. YuuBepcurerckas uHpopmarmonnas cucrema POCCUS http://uisrussia.msu.ru

Hudpopmayuonnwvie cnpagounvie cucmemol
1. Koucynprant Ilntoc - cipaBouHast mpaBoBast cucTema (JOCTYI 10 JIOKaJIbHOU CEeTH C KOMITb-
I0T€POB OMOIIMOTEKN)

Pecypcol c60600n020 docmyna

1. KwubGepJlenunka http://cyberleninka.ru/;

2. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHuCcTEepCTBO HAyKHU U BBICIIETO oOpa3zoBanus Poccuiickoit deaepanun
https://www.minobrnauki.gov.ru/;

4. ®enepanbhbiii moptan "Poccuiickoe oOpasoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;
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6. Enunas xoyiexnus udpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. TIpoekt I'ocynapcTBeHHOT0 HHCTUTYTA pyccKoro sizbika uMeHu A.C. Ilymkuna "OGpa3oBa-
Hue Ha pycckoM" https://pushkininstitute.ru/;

8. CrnpaBouHo-HH(pOpPMAIIMOHHBIN TTopTan "Pycckuit s3uIk" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;

10. CnoBapu u 3HIMKIONEAnH http://dic.academic.ru/;

11. OO6pa3oBareiabHbIN opTan "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Borpocs! 1 0TBEThI
http://xn--273--84d1f.xn--plai/voprosy i otvety

13. XKypnan "Dxonorus u xu3np" http://www.ecolife.ru

14. Xumwnueckas nnpopMmaiMoHHas ceTb. http://www.chemnet.ru

15. T'ocynmapcrBenHas myOoIu4Hast HaydHO-TexHU4eckast ouoimoteka (I'TIHTH)

http://www.gpntb.ru/

Coocmeennuvle 31eKmponHble 00pazoeamesibnbvle u unpopmayuonnwie pecypcolt Kyol'y
1. DnextpoHHbIi KaTanor Hayunoii 6ubmmorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubauoreka TpyaoB yueHblx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpenia MOAYJIBHOTO JUHAMUYECKOTO 00y4YeHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METONYECKUX KOMIUJIEKCOB, ITyOIHKAIMA 1 KOH(epeHIni
http://infoneeds.kubsu.ru/

5. bubnunoreka nHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pPa30BaTEIbHBIX
TeXHOJ0Tui http://mschool.kubsu.ru;

6. DnekrpoHHbIii apxuB gokymeHToB KyoI'Y _http://docspace.kubsu.ru/

7. DNeKTpoHHBIE 00pa3oBaTeIbHBIE PECYPCHI Kaenpbl HHHOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IIKOJIBHBIE T'OJlbI"
http://icdau.kubsu.ru/

w

7. MeTonnyeckne yKazaHusi 1Jisi 00y4alOUUXCA MO OCBOCHHI0 THCIHHUILIHHBI (MO-
nyJisi).

VYcnemHoe OCBOGHHME AMCHUIUIMHBI TMPEANOiaraeT akKTUBHOE, TBOPUYECKOE YUacTUE
CTYyJICHTa MyTeM TUIAHOMEPHOM, TOBCEAHEBHOM paboThl. JJisT OCBOCHMS AUCHUIIIUHBL "Xumus'"
MIPU CaMOCTOSITEIHHON PabOTHI CTYACHT JOKEH UMETh:

1. Koncnekt neknuii B OyMaKHOM WIIH SJIEKTPOHHOM BHJIE.

2. YueOHuK (yueOHOE Tocobue) B COOTBETCTBUHU CO CIIMCKOM JIUTEPATYPhI.

3. Terpanp st 1TaOOPATOPHBIX PadOT.

Pabora ¢ KOHCIIEKTOM JIeKIUii

[IpocMoTpuTe KOHCIIEKT Cpa3y Mocie 3aHATHH, OTMEThTE MaTepuall KOHCIIEKTa JIEKIUH,
KOTOPBI BBI3BIBAECT 3aTPyIHEHMS I NOHMMaHusA. llomblTaiiTech HaWTH OTBEThI HA
3aTpYAHUTENbHBIE BOTIPOCHI, UCIIONb3Ys PEKOMEHIyeMYIo JuTeparypy. Eciiu camocTosTenbHO He
yAQJIOCh pa3o0paThbCsi B Marepuaie, cPOpMyITHUPYNUTE BOMPOCHI U OOPATHTECH 3a MOMOIIBIO K
IPEenoJIaBaTel0 Ha KOHCYNbTAlMN WK Omwkaiiei nekuuu. PerynspHo oTBoauTe Bpems s
MOBTOPEHUS] TPOHJACHHOTO MaTepualia, NpOBEpss CBOW 3HAHWS, yMEHUS W HaBBIKA TI0
KOHTPOJIbHBIM BOIIPOCAM.

BrinosiHeHue 1a00paTOpHbIX padoT

JIaGopatopHbie pabOTHI BBHIOIHAIOTCS O0YYaIOUIMMUCSA B MalbIX rpymmnax (00buHO 2-3
yesioBeka). B Hagasne Kkypca NpoBOAUTCS MHCTPYKTaX IO TEXHUKE 0€30M1acHOCTH pabOThI B XUMU-
4eCcKOoil 1abopaTopuu U cocTaBisieTcsl rpaduK BBHIOTHEHUS Ta00paTOPHBIX paboT. BrimonHenue
nabopaTopHON PabOThI BKIIOUAET B CE0S CIICAYIONINUE ITAIbI:
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1) MoATrOTOBUTEIBHBIN 3TaIl (CaMOCTOATENIbHAsI paboTa CTYACHTOB);

2) moyryueHHe IOIyCKa K BHITOJHEHUIO SKCIIEPUMEHTAILHON YacTu 1a00paTopHOM paboThI
(KoHTaKkTHas paboTa C IpernoaBaTesieM KaKJoi MaJlol IpyIbl);

3) BBIMIOJIHEHUE IKCIIEPUMEHTATLHON YacTH JTAOOPaTOPHON pabOThI O KOHTPOJIEM TIpe-
nojaBares;

4) aHanM3 MOIy4YEHHBIX PE3YIbTATOB, (POPMYIMPOBKA BBHIBOJIA U TOATOTOBKA K 3aIllUTE Ja-
6opaTropHO pabOThI (MOKET BBIIIOJIHATHCS KaK CAMOCTOSTENIbHAS paboTa CTy/I€HTa 10Ma, WIH 110/
KOHTPOJIEM TpernoaBareisi B TeUeHUE BPEMEHH, BBIJICJIEHHOTO Ha TabopaTOpHbIE PabOThI MU B
X0/JIe UHOW KOHTAKTHOW PabOThI C MPENoAaBaTesieM);

5) 3amuTa 1abopaTopHOi pabOTHI (KOHTAKTHAsI paboTa C MPEoIaBaTeIeM).

ITocne BbIMONHEHUS BCEX 3TUX ITAINOB JIAbopaTopHast paboTa CUNTAETCS BHIITOJHEHHOM.

HoaroroBuTeILHBIN 3TAN

Ilepen 3anaTHEM, O0yUaIOIIUMCS HEOOXOIUMO MOATOTOBUTCS K BBIIOJIHEHHIO JJabopaTop-
HOM paboThl. TeopeTnueckast oAroToBKa HEOOX0AUMA JJIsl IPOBEACHUS IKCIIEPUMEHTA U I0JKHA
IPOBOJIUTHCS 00YUYAIOLIMMUCS B MOPSAAKE CAMOCTOSTENbHOM paboThl. Ee cinenyer HaunHaTh BHU-
MaTeJIbHBIM pa300poM pyKOBOICTBA K TabopaTopHoii pabote. TeopeTnueckast moAroToBKa 3aBep-
I1aeTCsl IPe/IBapUTEIbHBIM COCTABICHUEM OTYETA B JJAOOPATOPHOM JKypHAJIE CO CIEAYIOLIUM I10-
PAIKOM 3aluCen:

Ha3zBanue pa0GoThbl.

Lens paboThI.

O6opynoBanue.

XoJ paboThI, KOTOPBIN B TOM YHCIIE BKJIFOUAET PUCYHKHU, CXEMBI, TAOJIHUIIBI, OCHOBHEIE (hOP-
MYyJIbl ISl ONpe/IeIeHNs] BEJIMUMH, a TaKXKe pacdeTHble (JOPMYIIbI JUIs ONPEIeNIeHHUs OrPEeIHO-
CTEl U3MEPSIEMBIX BEJIMUHH.

ITosryyeHnne qonycKa K BbIIOJHEHHIO YJKCIIEPUMEHTAIbHON YaCTH JIa00pATOPHOMH
padoTbl

ITpuctynas k naboparopHeM paboTaM, HEOOXOAMMO MOJIYYHUTH Yy JabopaHTa MPUOOPHI,
TpeOyemble AJis BBIMOJIHEHUs paboThl. Pa3o0parbes B Ha3HaYEHUM MaTEepHaioB, XUMUYECKOU TO-
CyJibl, IPUOOPOB U MPUHAIEKHOCTEH B COOTBETCTBUHM C MX TEXHUUECKUMH JaHHBIMU. [lomyunTts
JIOTTYCK K BBINOJIHEHUIO Ja00paTOpHOI paboThl y npenogaBaTesis. JlonycK CTy/I€HThI [T0JIy4atoT B
pe3yJbTaTe YCTHOTO ONpoca IMPEeroaaBaTesieM O MOPSAIKE BBIIOIHEHUS SKCIIEPUMEHTa, Mpeay-
CMOTPEHHOTO JTaHHOMW 1a0b0paTopHOil pabOTOIM.

BbinosiHeHHe IKCIIEPUMEHTAJBHONH YaCTH J1a00paTOPHOi padoTHI 0] KOHTPOJIEM
npenojaBareJis

3aremM oOyuaromyecs: BBIIOJIHIIOT 3KCIEPUMEHTAIbHBIA 3Tan J1abopaTopHOi paboThl, B
X0/J1e KOTOPOTO 3alKChIBAIOTCS BCE U3MEPEHHbIE BEIMUMHBI C 0053aTeIbHBIM YKa3aHUEM UX pa3-
MepHOCTH B yncToBUK. He 1omyckaeTcsi MCNO/Ib30BaHHE YePHOBUKOB /sl 3alIMCH KCIIepH-
MEHTAJIbHBIX JaHHBIX, 32IIUCh KAPAHAAIIOM U MHbIE CIIOCO0bI, Jal01He BO3MOKHOCTH KOP-
PEeKTHPOBKHM MOJY4YeHHBIX pe3y/JbTaToOB. B ciydae, eciiu B METOAMYECKUX YKa3aHUSAX K J1a0o-
paTopHOi paboTe MpeI0KEeHbI TAOIHIIBI UK Aa0JIOH JIsl 3aIMCH YKCIIEPUMEHTAIbHBIX JaHHBIX,
TO 3ATOJIHSIOTCS 3TH TaOIMIIbI MK [1a0JI0H. B MHOM citydae 3anuch SKCIIepUMEHTATbHBIX TaHHBIX
JieJIaeTcsl CTYJICHTOM B TPOU3BOJILHOM popme.

ITo oxOHYaHMU BBIMIOJHEHUS HKCIEPUMEHTA CTYAEHTHI JIOJKHBI IPUBECTU CBOE pabouee
MECTO B MOPAJOK U BBIMBITh UCIIOJB3YEMYIO0 XUMUYecKyto nocyay. [locne storo pabouee mecto
C/1aeTCsl MPEeroIaBaTeNio UK JabOpaHTy U B Ta00paTOPHBIHN KYpHAJ CTYJEeHTa CTABUTCS OTMETKA
O BBINIOJIHEHUH 3KCIIEPUMEHTAIILHOM yacTH Ja00paTopHO paboThl ¢ 00sA3aTeIbHBIM yKa3aHUEM
JIaThl €€ BBHITOTHEHMUS.

AHaJIM3 MOJIy4eHHbIX Pe3yJbTAaTOB U (pOpMYTHPOBKA BHIBOIA(0B)

MoeT BBIIOJHATHCS KaK CaMOCTOSITEeNbHAs paboTa CTyeHTa JJOMa, HJIM TI0J] KOHTPOJIEM
IpenoJiaBaTess B TEUCHHE BPEMEHH, BBIJCIICHHOIO Ha JIAOOpaTOpHbIE pabOThI WM B XOJ€ MHOU
KOHTaKTHOM pa0®oThI ¢ mpernonaBaTeneM. CTyAeHTHI JOKHBI BBITOJIHUTH BCE HEOOXOAUMBIE pac-
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YeThl COTJIACHO METOIMYECKIM YKa3aHMSAM K BBINOJHEHHIO Ja0OpaTOpHBIX padboT. B mabopatop-
HOM KypHaJIe IPUBOIATCS BCE HEOOXOIUMBIE PACUEThl C YKa3aHUEM Pa3MEPHOCTEH MOTyYEHHBIX
BEJINYMH, a TAKKE BCE TPAQUKH U PUCYHKH B COOTBETCTBHH € TpeOOBaHUS JIaOOPATOPHOTO IpakK-
THUKyMa.

B ciygae, ecnu B X0/ 1a00paTOpHOI pabOTHI HIMEET MECTO MTPOTEKAaHNE XUMHUUECKHUX pe-
aKIui, BCe OHM JOJDKHBI OBITH 3aIIMCAHbI B JIAOOPATOPHOM KypHAJIE B MOJICKYJIIPHOM, MTOJTHOM
MOHHOM U COKPAIIIEHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAaHUU TOJIYYEHHBIX PE3YJIbTATOB CTYJCHTHI JOJDKHBI C(HOPMYIHPOBATH U
3amucaTh BBIBOJ, KOTOPBIM JOJDKEH OBITH COTJIACOBAH C 3asBICHHBIMU IEISIMU M/WIH 33/1a4aMH
nabopaTopHOil paboThl. BeIBOA 10IKEH colepKaTh HEOOXOIUMYIO KOJHUECTBEHHYIO HH(pOpMa-
IHIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOil paboThl HEOOXOAUMO OTBETUTH HA TPEATIOKEH-
HBIE KOHTPOJIBHBIE BOIIPOCHI, KOTOPBIE HMEIOTCS IOCie KaX 0l JadopaTtopHoil padotsl. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJDKHO OBITH 00palieHo Ha TOHUMaHue (puznde-
CKOM CYIIHOCTH Iporecca(0B) U3IyYalOUIUXCs B X0/1€ paboThL. J{J1si CaMOKOHTPOJIS B KaXK/10H pa-
00Te pUBEACHBI KOHTPOJIBHBIE BOIIPOCHI, HA KOTOPBIE 00yJaromuiicss 00s3aH 1aTh YeTKUE, Ipa-
BUJIbHBIC OTBETHI.

3amura Ja6opaTopHOii padoThI

3amuTa 71a00paTOPHBIX PadOT MPOUCXOJHUT B BUIE COOECETOBAHUS C MPETIOIABATEIIEM 110
nabopaTopHOil pabore ¢ 00s3aTeNbHON MPOBEPKOH IpenogaBaTeieM JIadopaToOpHOro >KypHaa
cryneHra. [{is ycnenrHo# 3amuthl 1a00paTopHOil paboThI CTYIEHT JOJKEH MPEAOCTaBUTh J1a00-
PaTOpHBIi )KypHaI, 0()OPMIIEHHBIA B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSMU, BKITIOYAS
HaJIMYUE OTMETKH O BBINOJHEHUH SKCIIEPUMEHTAILHOM YacTu paboTsl. B Xone ycTHOI Gecenpl ¢
IpernoiaBaTesieM CTYISHT JIOJDKEH MPOJAEMOHCTPUPOBATH 3HAHKE LEJIeH M 3a/1a4 BBHITIOJHEHHOU
paboThl, 3aKOHOB, KOTOPBIE JIEXKaT B OCHOBE HAOIIOAaEMBIX B X07€ pabOThI sIBIEHUH, IPOJIEMOH-
CTPUPOBATh YMEHNE aHATH3UPOBATH TOTYICHHYIO HH(POPMAIIHIO U JIeNaTh Ha €€ OCHOBE BBIBO/IBI.
B sToMm ciydae B 1abopaTopHOM KypHajie Ha COOTBETCTBYIOLIEH paboTe CTaBUTCS MOMETKA «3a-
YTEHOY, POCIICH IPEToIaBaTesl, MPUHSBIIETO PadoTy, U AaTa 3amuTsl padoTsl. [Tocne sToro na-
6oparopHas paboTa cuuTaeTCs BHIIOIHEHHOM. JlomyckaeTcs 3amuTa 1a00paTOPHBIX pPabOT UHH-
BUAYaJIbHO WJIM B COCTaBE MaJIbIX TPYII O0YUYAIOMIMXCsl, COBMECTHO BBITIOJHSABIINX JTAHHYIO pa-
6oTy.

B ocBOGHMM MUCHMITIMHBI WHBAIMIAAMU H JIMIIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI 0OJIBIIIOE 3HAUEHHE UMEET MHIUBHUyaIbHast yuyeOHas paboTa (KOHCYIbTALUHU) — OO
HUTEIFHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

WNHnuBuyanbHble KOHCYJIbTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (PAKTOpOM,
CHOCOOCTBYIOIIMM ~ MHIWBUAYyAIN3allid OOYyYeHWS W YCTAHOBIICHHIO KOHTAKTa MEXIY
npernojiaBaTeseM U 00yJaromuMCs HHBAIUOM HIIM JTUIIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3JIOPOBBSI.

B ocBoeHHMM TUCHMITIMHBI MHBAIMAAMU U JIMIAMHU C OTPAaHUYCHHBIMU BO3MO>KHOCTSMU
3I0POBBs OOJIBIIOE 3HAYECHNE UMEET HHAUBUAYaTbHAs yueOHast padoTa (KOHCYIbTAIIUN) — JOTOJ-
HUTEJIbHOE pa3bsiCHEHHE YUeOHOr0 MaTepHara.

WupuBuyanbHbIEe KOHCYIBTAIMU TIO MPEIMETY SIBISIFOTCS BaXKHBIM (DakTOpoM, criocod-
CTBYIOUIMM MHJIUBUAYaTU3alMN O0yIEHHUS U YCTAHOBJICHUIO BOCIIMTATEIBHOTO KOHTAKTa MEXTY
npernoiaBaTesieM U 00YJaroIUMCsT HHBAIHAOM HITH JTUIIOM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3/10pOBBSL.

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHIA, HCNOJIb3YEeMBbIX NPH OCYLEeCTBICHHH
00pa30BaTeJbLHOI0 NMPoLecca o JAMCHUIInHEe (MOLYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

Jlns morcka MHPOpPMALUU MIPHU MOATOTOBKE K TEKYLIEMY U MPOMEXYTOUYHOMY KOHTPOJIIIO
HeoOxoauMo Hamnure komnbiotepa ¢ Web 6paysepom, moakitodeHHOro K cetu "MHTepuer” ¢ no-
CTYIIOM K IIOMCKOBBIM CHCTEMaM OOIIEero Ha3HA4YeHUsl.
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1. Microsoft Office (Word, Excel)

B xone BemosiHeHHs 1a00paTOPHBIX padboT, 00yUaIONIMeCcs MCIOIB3YIOT MEePCOHATBHBIN
KOMIIBIOTEP 11 00pabOTKH PE3yNIbTaTOB IKCIIEPUMEHTA U MPEICTABICHUSI TOTYICHHBIX JTaHHBIX
B BHJIC TPa(UKOB U TAOJIHII.
[Tpu nmpoBeneHNH JTEKIIMOHHBIX 3aHATUH UCTIOIB3YIOTCSI MYIbTUMEIUHHBIC TTPE3CHTAIIH

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOIO O0ecTeYeHusl.

8.3 llepeuenb HHGOPMANMOHHBIX CIIPABOYHbIX CHCTEM:

1. CripaBouno-npaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru)

2. DnexkTponHas oubnuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

3. [TomHOTEeKCTOBAs HayYHAas Oa3a JaHHBIX MEKAYHAPOAHOro u3natenscTa Elsevier
(http://www.sciencedirect.com)

9. MaTepuajibHO-TeXHMYecKasi 0a3a, HeoOXoauMasi VIS OCyLeCTBJICHUsI 00pa3oBa-
TeJBLHOI'0 NMPoIecca Mo AUCHUILINHE (MOIYJIIO)

3aHsaTus obOecredeHbl BCeM HEOOXOJMMBIM IS IPOBEICHUs JabopaTOpHBIX paboT 1o
y4eOHOH TuCIHITIHHE «XUMUS» CHA0XKEeHa PYKOBOJCTBAMU JIJIsl BHIIOJTHEHHS 1a00paTOPHBIX pa-
00T, yueOHO-T1abopaTopHBIM 000pYIOBAaHUEM, PEAKTUBAMU JIJIsl SKCIIepuMeHTa. B pacnopsbkeHun
1ab0paTOpUN UMEIOTCA JTA0OPATOPHBIC YCTAHOBKH JIJIsi UCCIIEOBAHUS OCHOBHBIX XapaKTEPUCTUK
MeMOpaHHBIX MpoIieccoB. [l mpoBeAeHUS TEKINIT-BU3yaTu3aluil 1 JeKIui-KOHPEepeHInH nme-
eTCsl MyJIbTUME/IMITHAS anmnaparypa i HOyTOYK.

Ne

Bup pabor

MarepuanbHO-TEXHUYECKOE 00ecredeHre AUCIUIIIMHBI (MO-
JIyJis1) U OCHAILIEHHOCTh

JIEKIIMOHHEBIE 3aHATHSA

JlexuMoHHas ayIUTOPHS, OCHAILEHHAs TPE3EHTALIMOHHOMN TeX-
HUKOW (TMPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK) U COOTBET-
CTBYIOIIUM TNporpamMMmHbIM oOecnieueHuem (I10) mnst nemoH-
CTpalMy MYJIbTHMEAUNHBIX PE3ECHTALMI.

JlaGopatopHble  3aHs-
THUS

JlaGopaTopus, yKOMIUJIEKTOBaHHAsI CIIeMAIN3UPOBAaHHON Mebe-
JBI0 U TEXHUYECKUMH CpeICcTBaMU 0OydeHHUs, HEOOXOJUMBbIMU
JUIS BBIIIOJIHEHHUsI Ta0OpaTOpHBIX paboT: Bechl JabopaTOpHEIE,
mKag CyMMIbHBIM, MeEIIadKd MarHuTHble, pH-meTpbl-noHO-
Mepbl; KOHAYKTOMETP; MYJIbTUMETP; MUKPOMETP; HE00X0AnMast
nabopaTopHas Iocy1a, IpUOOpbl U PEAKTHBBHI.

['pynnoBele (MHIMBH-
JyallbHbl€) KOHCYJbTa-
ITUU

JlexuunoHHas ayAUTOpUS

CaMocrosTenpbHas pa-
bora

Kabuner mist caMmocTosTENbHOM PaObOTHI, OCHAIIICHHBIM KOMITh-
IOTEPHOM TEXHHMKOM C BO3MOKHOCTBIO TMOAKIIOYEHUSI K CETU
«HTEpHETY», MPOTPAaMMON IKPAHHOTO YBEIWYEHHUS U olecrie-
YEHHBIN JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAIIHOHHO-00pa3oBa-
TEIBHYIO CPETy YHUBEPCHUTETA.
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