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1. O0mme mojoKeHUs

HNucnummmHa «Pu3nyeckasi XUMHUSD» OTHOCUTCS K 0a30Boil yactu Onoka 1 ydeOHOTO
1J1aHa, BXOMSIIETO B COCTaB 00pa3oBaTeNIbHONW Mporpammbl Beiciiero oopasoanus 20.03.01 —
TexHochepHas 6€30MacHOCTh (MPOQHIIL — HHKEHEPHAs 3alUTa OKPYKAIOMIECH CpeIbl).

HopmatuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM JucC-
MUTUTHHBL «DU3NYECKast XUMHUSD) SIBIISIOTCS:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deneparuny, yTBEpKICHHBIN
npuka3zoM MunoOpraayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHUS O0pa30BaTEIbHON NESITEIBHOCTH MO 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICIIEro OOpa3oBaHMs - IporpamMmam OakajlaBpHara, IporpaMmaM CIELHaIUuTeTa,
porpaMMaM MarucTpaTypel.

o @enepasibHBIN rOCyIapCTBEHHBIA 00pa30BaTeIbHBIA CTAaHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MuHuctepcTBa oOpazoBanusi U Hayku PD Ne 246 ot
21.03.2016;

e VYyeOHbIE TUIAaHBI 00Pa30BaTENBHON MPOTPaMMbl BBICHIETO 00pa30BaHus HAMpaBICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEeHepHAs 3aluTa OKpYyKaroleh cpe-
IIbl), TIOJITOTOBKU OakajaBpoOB MO OYHOM M 3a04HOM (opmam oOyueHus, OAOOPEHHBIN YUueHbIM
cogeroM YIJITY (mporokon Ne6 ot 20.06.2019 r.) u yrBepxkaeHHbll pexkropom YIJITY
(20.06.2019).

OoOyuenmne mo oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepnas 06e30MacHOCTD
(mpoduib — MIHxkeHepHas 3a1uTa OKpy>Karoleil cpeibl) OCYIIECTBISETCS Ha PYCCKOM SI3BIKE.

2. [lepeveHb MJIAHMPYEMBIX Pe3yJIbTATOB 00YUYEeHHS MO TUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHHs MO JUCLUIUIMHE SBIAIOTCA 3HAHMS, YMEHMS,
BJIQ/ICHUS W/UIU OTIBIT I€ATEIbHOCTH, XapaKTEepPU3YIOIIKe ITanbl/ypoBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroIne JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHUSI 00pa3oBaTeib-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHHs TMCHUIIMHBI — (OPMHUPOBAHUE Y O0yYAIOIMXCS CUCTEMbl 3HAHUH, He-
00XOJIMMBIX JUIsl HCCIIEI0BAaHUS OKPYXKAIOLIEH Cpe/ibl, BBISIBJICHHUS €€ BO3MOXKHOCTEHN M pecypcoB
U peleHus 3ajad NpoQecCHOHANbHON JesITeIbHOCTH, @ UMEHHO M3y4eHHE M OOBSICHEHHE OcC-
HOBHBIX 3aKOHOMEPHOCTEH, OINpEAENSIONMX HaIlpaBI€HHOCTh XUMHUYECKHMX U  (DU3HKO-
XUMHUYECKHX MPOLECCOB, CKOPOCTU UX MPOTEKAHUS C YUETOM PA3IUYHBIX (PAKTOPOB, B TOM YHC-
JIe ¥ BHEIIHUX.

3aga4yu AUCHMILVINHBI:

— J1aTh CTYJEHTaM HeO0OXOJMMBbIE TEOPETHUECKHE 3HAHUS O CTPOEHUU BEIIECTBA, TEPMO-
JTMHAMUKE XHUMHYECKUX MPOIECCOB, XMMUYECKHX U (ha30BBIX PABHOBECHSIX, CBOMCTBAX MOJIEKY-
JSIPHBIX U MOHOTE€HHBIX PAaCTBOPOB, 3JIEKTPOAHBIX MOTEHIMANAX U raJlbBaHUYECKHUX JJIEMEHTAX,
3aKOHOMEPHOCTAX XMMUYECKUX PEaKIUH;

— HAY4YUTh MOJH30BATHCS PA3IMYHBIMU IPUOOPAMU U 000PYAOBAHHUEM IIPH PELIEHUH pa3-
JUYHOTO poJia XUMHUYECKUX, (PU3HUECKUX, (PU3MKO-XUMHUYECKUX 33/a4 U MO3HABATEIBLHON Jes-
TEJIBHOCTH;

— chopMupoBaTH HAYYHOE MBIIIJICHUE;

— HAY4YMTb M0JIb30BAThCS yUeOHOM, HAyYHOU JTUTEpaTypol U CIIPaBOYHBIMU MaTepuaa-
MU NIPH peIIeHUH 33aa4 1 00paboTKe pe3yabTaTOB SKCIIEPUMEHTA,

— JaTh 0a30Bble 3HAHUS MO PU3NUECKON XUMUU JUISl UCCIIEIOBAHUS OKPYXKAIOIIeH cpe/ibl
U BBISIBIICHUS €€ BO3MOYKHOCTEN U PECYPCOB.



IIponecc n3yveHusi IMCHUIIMHBI HATIPABJICH Ha ()OPMHUPOBaHHUe cJeaylomeil oomie-
npodeccCuoHATILHOH KOMIIETEH UM :

OK-10 — cnocoOHOCTH K IMO3HABATCILHOM ACATEILHOCTH;

OK-11 — cnocoOHOCTh K aOCTPakTHOMY M KPUTHUYECKOMY MBIIUICHHUIO, HCCIIEI0BAHHIO
OKpY’KaloIIeH Cpesbl JUIsl BBISBJICHUS €€ BO3MOXKHOCTEH M PecypcoB, CIIOCOOHOCTHIO K MpPUHS-
TUIO HECTAHIAPTHBIX PELICHUH U Pa3pelIeHUI0 POOIEMHBIX CUTYAIUH.

B pesyabTare n3y4eHus JMCHHMIIJIMHBI 00yYAIOMINICS J0JIKEH:

3HATh: TEIUIOBbIE 3(P(PEKThl XMMUYECKON peakiiii, OCHOBHbIE 3aKOHBI TEPMOXUMHUH, XU-
MHU4YecKoe M (pa3oBOE paBHOBECHE, OCHOBHBIC 3aKOHBI dnekTpoxumuu: Kombpayma, OcBanbia,
dapajnies; OCHOBHBIE MOJIOKEHUS XMMHUYECKOW KMHETUKU M OCOOEHHOCTH BIMSIHUS Pa3IMUYHBIX
(bakTOpPOB HA CKOPOCTh XMMHUYECKON pEaKuH;

yYMETh: ONpPEIENATh HAIPABICHUE XUMUYECKOW PEaKUUU U yCIOBUSA €€ IPOTEKaHUs B
BbIOpAaHHOM HAIpPaBJIEHUM; PACCUMTBIBATH BBIXOJ IMPOAYKTOB PEAKIMH; OMPEHENATh 3JIEKTPO-
IIPOBOAHOCTH PACTBOPOB, JJIEKTPOAHBIE MOTCHIHAIBI, CKOPOCTh XMMUYECKUX PEAKLUH; IPUMeE-
HATh TIOJyYEHHbIE 3HAHUS IIPU PEIICHUH 3a]a4 IPO(hEeCCHOHATIBHOM J1eATENbHOCTH;

BJIa/eTh: XUMUYECKUMHU U (PU3MKO-XUMUYECKUMHU METOJaMM 3KCIEPUMEHTAIBHOTO HC-
clie0BaHUsI 00BEKTOB OKPY’KAIOLIEH Cpellbl U BHISBICHUS €€ BO3MOXXHOCTEH U PECypCcOB; HaBbI-
KaMH IIO3HABaTEJIbHOM [EATENBHOCTH, OCHOBAaMH OIIPENEICHHSI COCTaBa CUCTEM, METOJaMU
MNpeaACKa3saHus NPOTECKaHUA BO3SMOXHBIX XUMHUYCCKUX peaxunﬁ.

3. MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMmMbl

Jlannast yueOHasi TUCUUIUIMHA OTHOCUTCA K 00s3aTeNbHOM yactu Osioka 1, yTo o3Hadaer
dopmupoBaHue B mporecce o0yyeHHs y 6akajaBpa OCHOBHBIX OOILEKYJIbTYPHBIX 3HAHUN U KOM-
NEeTEHINH B paMKax BbIOpaHHOTO Npoduiist U NpohecCHOHATBLHOIO CTaHAapTa.

OcBoeHne NaHHOW AMCLUIUIMHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOILEro
uzydenus qucuumind OIIOIT u HanucaHus BeITYCKHOM KBaNM(PUKAIMOHHON paOOTHI.

Hepeqeﬁb 06ecneuu6ai0u;ux, conymcemeyruwux u obecneuusaemvix OMCI/;I/H’Z]ZZ/IH

ObecrieunBarome ConyTCcTBYIONIHE ObecnieunBaeMbIe
OO0mmas u Heopranudeckas 3amuTa BBITYCKHOM KBATU(DUKAITMOHHOM
XUMUS paboThI, BKIIOYAsI IOJITOTOBKY K MPOIETY-
dutocodust pe 3alUThl U IPOLIEAYPY 3aILUTHI
duzuka

VYkazaHHbIE CBSI3U AUCIUILIUHBI JAIOT 00YyYarOmIeMyCsl CHCTEMHOE MPEICTABICHHE O KOM-
MJIEKCe M3ydaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecneunBaer TpeOyeMblit
TEOPETUYECKHI YpOBEHb M MPAKTUYECKYI0 HAIPABJICHHOCTh B CUCTEME OOY4YeHHs U Oyaymieit
JIeSTeTbHOCTH BBITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324€THBIX eIMHULAX C YKA3aHUEM KOJMYeCTBA aKaJeMUYeCKHX
4YacoB, BbIJIeJeHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenoaasaresieM (110 BUIaM
yueOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PA00Ty 00y4aroIMXCs

O06111as1 TPYTI0EMKOCTb JTUCHUATIIMHBI

. Bcero akageMuyeckux 4acoB
Bun yueOnol paboThl
ouHas popma 3ao4yHas opma
KonTakTHas pa6oTa ¢ npenojgaBarejieM*: 102 28
nexrun (J1) 48 12
npaktuueckue 3ausatus (113) - -
nabopaTtopHbie padoTs (JIP) 54 16
WHBIC BHJIbI KOHTAKTHOH PabOTHI - -
CamocTtosiTe1bHasA padoTa 00y4YalOIIMXC: 114 188
M3y4eHUE TEOPETUUECKOT0 Kypca 38 75
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 40 100
KypcoBasi paboTta (KypcoBOil MPOEKT) - -
MOJrOTOBKA K IPOMEKYTOUYHOM aTTECTAINH 36 13
Buja npoMexyTOYHOM aTTeCTANMU: JK3aMeH, JK3aMeH,
3a4eT C OLIeHKOIi 3a4eT ¢ OLIEHKOIi
OO01mas TPy10eMKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM TUCTaHIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, Ja0OpaTopHbIe
3aHATHA, U (WJIM) TPYIIIOBBIC KOHCYJIBTALUH, U (FJIN) HHIMBUIYAIBHYIO PaboTy 00y4aromerocs ¢ npenojaBarteiem,
a TaKKe aTTeCTAllMOHHBIC UCIBITAHHS NPOMEXKYTOYHOW arrecTanuu. KoHTakTHas paboTa MOXXET BKIIOYATh MHBIC
BUIbl Y4eOHOH NesITeNbHOCTH, NPEIyCMaTpUBAOIINE TPYNIIOBYI0 M HHIUBUAYAIBHYIO paboOTy O0Oy4aloluxcs ¢
npenoaaBaresieM. Yackl KOHTAaKTHOW paboThl ompenensitorcst [lonoxkeHreM 00 OpraHH3allMd W MPOBEICHUHM KOH-
TaKTHOH paboTHl IIPH pealu3aly 00pa30BaTENbHBIX MPOTPaMM BBICIIETO 00pa3oBaHHs, YTBEPKICHHBIM YYeHBIM

coseroM YIJITY ot 25 despans 2020 roxa.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKUX YaCOB
5.1. TpynoemkocTh pa3aejioB AUCHUNIMHBI

ouHasi popma 00yueHus

Ne D CaMocTosTenbHas
- HaumenoBanue pa3nena AUCIUIUIINHBI JI 113 JIP KOHTaKTHOM 4
/1 pabora
paboTsI
1 | Beenenne B xypc «Pusnueckas
A yp 2 -] 12 14 16
xumus». CTpoeHue BellecTBa
2 XHUMHUecKasi TEPMOJIMHAMUKA 12 - 6 18 12
3 X
uMUYeckue u (ha3oBbie 18 i 12 30 18
paBHOBECHUS
4 | DnexTpoXuMus 8 - 12 20 16
5 XuMHuuecKass KHHETAKA 8 - 12 20 16
HToro no pazgenam: 48 - 54 102 78
[TpomexyTouHas arTecTanus - 36
Bcero 216




3a04Has (popMa 00y4eHHs

Bcero
No . | CamocrosTenpHas
HaumenoBanue pa3nena AUCIUILINHBI JI 113 JIP KOHTaKTHOM
/I pabota
paboTsl
1 | Brenenue B kypc «Puzndeckas 2 ) ) 2 28
xumus». CTpoeHue BEIECTBA.
2 XuUMHYECcKasi TEPMOJIMHAMHKA 4 - 4 8 15
3 | Xummueckue u Ga3oBbIC
¢ 2 | - | 4 6 62
paBHOBeECHUS
4 | DJIeKTpOXUMUS 2 - 4 6 36
5 | Xumudeckas KHHETHKA 2 - 4 6 34
HToro no pasnenam: 12 - 16 28 175
ITpoMexyTouHas aTTecTanus 13
Bcero 216

5.2. Conep:kanne 3aHATHI JIEKIIHOHHOTO THIIA

1.BBenenue B kypc «®@uzuveckas xumus». CTpoeHue BellecTBa

1.1. Ocnosnuie pazoenvt puzuueckoii xumuy. 3HaYCHUES PUINICCKON XUMUH JIJIST XUMHIYIC-
CKOM TEeXHOJIOTHUH.

1.2. Qusuxo-xumuueckue memoosl uzyuenus cmpoenus monexyn. [loeneHne MoIeKys B
ANIEKTpUYECKOM Tonie. MolsipHas U yaenbHas noispuzanus. Y pasHenue Kinazuyca-MoccoTT u
Jlebas. Meroabl onpeneneHus AUMOIbHBIX MOMEHTOB MOJIEKyN. MonekyisipHble crieKTpel. Bpa-
niaTeJabHble U KoyieOaTeNbHbIe CIEKTPhI, PaCUeThl KOHCTAHT JIBYXaTOMHBIX MoKyl CHeKTpbl
MOTJIOIICHHS paCTBOPOB BellecTB. 3akoH byrepa- JlamOepTa- bepa.

2. XumMn4yeckasi TepMOAMHAMHKA

2.1. Obwue nomwsmus u onpeodenenus. TepmonmuHamudeckue (GyHKIUU. BHYyTpeHHSS
sHeprus, Temnora u padota. [lapamerpsr u pynkunuu cucremsl. JIBe hopMbl 0OMEHa SHEPTUU CH-
CTEMBI C OKPYXAIOIIEH CPEeOi.

2.2. Ilepsoe nauano mepmoouHamuku u e2o opmyauposku. TepMoIuHAMUYECKIE CBOM-
CTBa ra3oB. BeIBOJ ypaBHEHUs [ pacueTa paboThl H3MEHEHUS SHTAJIBIIUU U BHYTPEHHEH SHEp-
TUU B [IPOLIECCE U3MEHEHUS COCTOSIHUS UACAIBHOTO ra3a.

2.3. Tepmoxumus. 3akoH I'ecca u cnencTBue u3 Hero. [Ipumenenue 3akona ['ecca Juist
pacyeTra TerIoBbIX P PEKTOB.

2.4. Tennoemrxocmsv. 3aBUCUMOCTH TEIUIOBBIX 3(D(PEKTOB peaknuii OT TeMIIepaTyphl.
VYpasaenne Kupxroda u ero ucnonb3oBaHue i pacueTa TeraoBbIX () eKToB.

2.5. 2-u1 3axon mepmoounamuxu. Bropoe Ha4amo TepMOJIMHAMUKH U €r0 (POpMYITHpPOBKA.
OOpatumbie U HeoOpaTUMbIe TIpoliecchl. [IoHATHE SHTPONHMK U METOMBI J0Ka3aTeNbCTBA €€ CY-
1iecTBOBaHus (MeTo ] HMKIOB U Metoj Kapareomopu). Pacuer u3MeHeHuUs: SHTPONMM B pa3iany-
HbIXx mpoueccax. Ilocrynar [lnanka. [loHsATHEe TepMOAMHAMHYECKOW BEPOSTHOCTH COCTOSHUS
CUCTEMBI U CTaTHUECKUI XapakTep SHTponuu. Y paBHeHue bonbimana. Dueprust ['m66ca u snep-
rusi ['enbmronbia Kak KpUTEPHU COCTOSTHUS PAaBHOBECHSI M HAMPABICHHOCTH CaMOIIPOU3BOJIBHO
MIPOTEKAIOIIUX MPOLECCOB M M30TEPMUUYECKUX YyCIOBHsIX. Meronabl pacuera sHepruu ['n66ca u
sHepruu ['enpmromneia. Ypasuenus ['n66ca-I' ensMrombia 11 XUMAYECKUX MPOIIECCOB.

3. Xumuyeckue u Gpa3oBble paBHOBECHS.

3.1. 3akon Oeticmeyrowux macc. XUMUYECKUN MOTEHIMAT M €ro (pU3MYECKHl CMBICI.
XapaKkTepuCTUKH YCTOMYMBOTO PABHOBECHOTO COCTOSHUS CHCTeMBbl. OCOOEHHOCTH COCTOSTHUS
PaBHOBECHUI B T€TEPOTE€HHBIX CHCTEMaX.

3.2. Memoowl pacuema KOHCMaumm pagHOBECHsl, COCMAB PABHOBECHOU CMeCU, 8blX00d
nPOOYKO8, cmenenb npespaujeHusi UCXOOHbIX 8euyecms.

3.3. U3omepma xumuyeckou peakyuu. Ypasnenus uzobapvl u u30X0pvl XUMU4ECKOU pe-
akyuu.




3.4. Ilpasuno gpaz ['ub66ca. Dazosvie pagnosecus 6 08YXKOMHOHEHMHbIX CUCEMAX.

3.5. Monekynapuvie pacmeopul. Hoeanvnvie pacmeopwl. 3axkon Paynsa. Peanvhvie pac-
meopwi. 3akonvl Konosanosa.

3.6. Kpuockonus. D6ynnuockonus. Ocmomuueckoe oasnenue. OcpaHudeHHas 83aUMHAL
PAcmeopumMocm.

4. DIeKTPOXUMHUSA

4.1. Pacmeopul snexmponumos. Teopus Appenuyca, crabvie 31eKmpoaumal.

4.2. CunvHbvie 21eKmpoaumsi.

4.3. Dnekmponpo8ooHOCMb pacmeopo8 1eKmpOoIUmos.

4.4. Memoovl usmepenus 31eKmMpu4eckou Npo8OOUMOCMU PACMBOPO8 3JIeKMPOIUMOE.
Onpenenenre KOHCTAHTHI JUCCOIMAIMH CIa0bIX AJICEKTPOJIUTOB, MPOU3BENCHUS PACTBOPHUMOCTH
TPYAHO pacTBOpUMOM cosiu. KoHIyKTOMETpruecKoe TUTPOBAHHE.

4.5. Dnexmpoosudicywue cuibl u 91eKmpooHble NomeHyuaibl. Mexanu3m BO3ZHUKHOBEHUS
3JIEKTPOJIHBIX MOTECHIUAIOB. JIBOMHON 3JEKTPUYECKUM CII0M, ero ctpoenue. YpaBHenue HepH-
cta. Kimaccudukanus 371eKTpOJOB: WHIUKATOPHBIC JICKTPOABI U JIEKTPOILI CPABHECHHUS, DJICK-
TPOJBI MIEPBOTO U BTOPOTO POJIa, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC, HOH CEJIEKTUBHBIE DJIEK-
TPOJBI. 3aBUCHUMOCTh 3JIEKTPOJHBIX MOTECHIIMAIOB OT AKTUBHOCTH MOTECHIHAJIONPEACIISIONINX
noHOB. CTaHIapTHBIA 3JEKTPOJIHBIA MoTeHIMal. ['anbBannueckue snemenTol, DJIC. Xumuue-
CKHE W KOHIICHTPHPOBAHHbBIE TATbBAHUUYECKHE AJIEMEHTHI, IIENU ¢ TIEPEHOCOM M 0e3 mepeHoca.
Metoasl usmepenust 3C 1 371eKTPOJHBIX TOTEHIHATIOB.

4.6. IIpumenenue memooa I3/C onsa onpedenenus pH pacmeopa u xkoncmanmol ouccoyu-
ayuu cnabwix kuciom. IIoTeHINOMETPUYECKOE TUTPOBAHUE.

5. Xumunuyeckasi KHHeTHKA.

5.1. lonamus u onpedenerus xumuseckou Kunemuxu. TepMOIUHAMUYECKHE M KHHETHYE-
CKHE KPUTEPHUH MPOTEKAHUSI XUMUUYECKHUX peakiuil. [IoHsTHE 0 CKOPOCTH XMMHYECKON PEeaKInu.
DOnemeHTapHbIe peakiuu. OCHOBHbBIE OCTYNATHI (JOPMATbHON KMHETUKH. KOHCTaHTBI CKOPOCTH.
[Topsiiok, MOJIEKYIISIPHOCTD PEAKIIHH.

5.2. Kunemuuecku Heobpamumvle peakyuu nepeoco, mopo2o, mpemve2o, OpobHo20 U
HY1e8020 NOPsIOKO6. Y paBHEHUE KOHCTAHT CKopocTel s aTux peakuuil. [leproa nmomynpespa-
LICHUM.

5.3. Dxcnepumenmanvhvle Memoovl onpeoeneruss NOpPsIOKad peakyuu U KOHCMAHmMyl CKO-
pocmu.

5.4. 3asucumocmov cxopocmu xumuueckou peaxyuu om memnepamypuol. Ilpasuno Banr-
I'odda. Temneparypubiit kK03(hHUIIMEHT CKOPOCTH peakuuu. YpaBHeHHE AppeHuyca. DHEPrus
akTHBAIMU. MeTo/bl onpeeneHus SHepruu akTuBauu. CoBpeMeHHbIE MPEACTaBICHUS O MeXa-
HU3ME 3JIEMEHTAPHOTO aKTa XUMUYECKON PEaKLIUH.

5.5 Teopuu xumuueckou kunemuxu. Teopusi akTUBHBIX coynapenuil. [IpeadkcrnoHeHIn-
ANbHBIA MHOXKUTEIb U cTepudeckuil paktop. Teopust akTHBHOTO KOMILIEKCA.

5.6. Kunemuxa cemepocennuvix peaxyuii. Crienudpuka 1 OCHOBHBIE CTaJIMU T€TEPOTEHHBIX
peakuuil. BnusiHue Temneparypsl U epeMEeNIMBaHus Ha CKOPOCTh reTeporeHHon peakuuu. Jlu-
MUTHpYIOLIas cragus Audy3ust u aacopouus.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOI0 TUIIA

Y4eOHbIi MIaHOM MO TUCIUIUIMHE IPETyCMOTPEHBI 1JabopaTOpHbIE 3aHATHUS.

HaumenoBanue paznena Tpynoémkocts, yac
Ne ®dopma NpoBeIeHNs 3aHATUL
AMCUMIUIMHBI (MOJ1yJIsT) OYHOE | 3a04HOE
Paznen 1. Beenenue B
a JlabopaTopHas pabota
Kypc «Dusudeckas xu- .
1 «Onpeodenenue napaxopa ucciedyemoi | 6 -
mus». CTpoeHHe Bele-
AHCUOKOCTIUY
CTBa
2 | Pazmen 1. Ctpoenue Be- JlaboparopHast paboTa 6 -
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Ne HaunmenoBanue paznena P TR O e F TpynoéMkocTs, yac
AMCLMIUIMHBI (MOJyJIst) OYHOE | 3a04HOE
IECTBA «Onpeodenenue pedhpaxyuuy
Paznen 2. Xumunueckas JlaGopaTopHas pabota
3 | TepMOAMHAMHUKa «Onpedenenue unmezpanbHoOU Meniomol 6 4
PACmeoperust CoNU U meniomol 2uopa-
mayuuy
Paznen 3. Xumudeckue u JlabGopaTopHas pabora
4 | hazoBbie paBHOBECHS «Onpedenenue koHcmanmol pagHogecus | 6 4
XUMUYECKOU peaxkyuuy»
Paznmen 3. Xumudeckue u JlaboparopHast pabota
5 | da3oBble paBHOBecus «OrnpeeneHue KOHCTaHThI JUCCOLMALUU | 6 -
CJIa0BIX AJIEKTPOIHUTOBY
Paznen 4. Dnexrpoxumust JlaGopaTopHas pabota
6 «Onpedenenue koncmanmol ouccoyua- | 6 4
Yuu c1aowbIX 21eKmMpoIUmo8y
7 Paznen 4. Dnexrpoxumust JlaboparopHast pabota 6 i
«I/]C. I'anveanuueckue snemeHmol»
Paznen 5. Xumnueckas JlaboparopHast pabota
g | KuHeTHKa «Onpedenenue KOHCMAanmvl CKOpOCMU 5 4
PA3NOHCEHUSL MYPEKCUOA 8 KUCTIOU cpede
(1-1z nopsiook)»
Paznen 5. Xumunueckas JlaGopaTopHas pabora
g | KMHCTHKa. «Onpedenenue KOHCManmvl CKOpOCMu 5 i
pasznodcenus 3Qupa wenrouwvio (2-i nopsi-
00K)»
Hroro: 54 16
5.4. leTaau3anusi CaMOCTOATEJIbLHOH PadOThI
No HaumenoBanue pasznena Bun camocTrositenbHOM TpyaoeMKocTs, yac
B JUCIUILIAHBI (MOJYJIS) paboThI OuHas 3a04Has
Pa3znen 1. BBenenue B kypc «®uszu- | Iloaroroska k onpocy mno
1 | ecKas Xumus». Crtpoenue Bete- TeMe JabopaTopHOi pado- 8 14
cTBa (pabota: Onpenenenue napa- ThI U 3aIIUTE OTYETHBIX
X0pa HccIeayeMOn KUIAKOCTH) MaTepHaJIOB
Pa3znen 1. BBenenue B kypc «®uszu- | Iloaroroska k onpocy mno
o | HecKas XuMus». Crtpoenue Bete- TeMe JabopaTopHOi pado- 8 14
cTBa (pabora: Onpenenexnue pe- ThI U 3aIIUTE OTYETHBIX
bpaxun) MaTepHaJoB
Paznen 2. Xumunueckas tepmonnHa- | Iloaroroka k onpocy 1o
3 | Muka (pabora: Onpenenenue uHTe- | Teme JabopaTopHOil pabo- 12 15
TPpaJIbHON TEIJIOTH PACTBOPEHUS ThI ¥ 3aIUTE OTYETHBIX
COJIM ¥ TETIJIOTHI TUPATAIIH) MaTepuasoB
Paznen 3. Xumnueckue u Gpa3zoBbie [ToaroroBka k omnpocy o
4 | paBHOBeECHS (pabora: Onpenenenue | Teme 1abopaTopHOil pabo- 18 62
KOHCTaHTHI JIUCCOIUAIINH CITA0BIX ThI ¥ 3aIUTE OTYETHBIX
DIIEKTPOJIUTOB) MaTepuajoB
Paznen 4. Dnexrpoxumus (pabdora: [ToaroroBka k omnpocy mo
5 Omnpenenenre KOHCTAHTHI IUCCOIHM- | TeMe JabopaTopHOil pabo- 8 18

aIuu cyadbIX 3JEKTPOIUTOB)

ThI U 3aLIUTE OTYETHBIX
MaTEepUajoB




Ne HanmenoBanue pasznena Bug camocrositenbHOM TpynoemMKkocTb, yac
- JUCUUTLTAHBI (MOJTYJIs1) paboThI O4YHas 3a04Has
[ToaroroBka k omnpocy 1o
6 Paznen 4. Dnexrpoxumust (padora: TeMe JabopaTopHOi pado- 8 18
OJIC. 'anpBaHUYECKHE SJIEMEHTHI) TEI U 3aIIUTE OTYETHEIX
MaTepHajioB
Pazpnen 5. Xumuueckasi KHHETHKA [ToaroroBka k omnpocy 1o
7 (pabora: Onpenenenre KOHCTAaHTHl | TeMe J1abopaTopHOil pabo- 8 18
CKOPOCTH pa3JIOKEHUsI MypEKCH/IA B ThI U 3aUTE OTYETHBIX
kucioi cpene (1-i nopsiiox)) MaTepuajoB
Paznen 5. Xumuueckass KHHETHKA [ToaroroBka k omnpocy 1o
8 (pabora: Onpenenenre KOHCTAaHTHl | TeMe J1abopaTopHOil pabo- 8 16
CKOPOCTH pa3iokeHus apupa mie- ThI U 3aIUTE OTYETHBIX
JI04YbI0 (2-1 OPsIJIOK)) MAaTepHaIOB
[ToaroToBka K mpoMexyTOYHOM N3yueHune 1eKIMOHHOTO
g | arrecrauun (9K3aMeHy, 3a4eTy C Matepuaa, ITEPATYPHBIX | o 13
OILICHKO) HMCTOYHHKOB B COOTBET-
CTBHUM C TEMAaTHKON
HTroro: 114 188
6. [lepevyenn yueOHO-MeTOANYECKOT0 OOecnieYeHHs MO JUCUUIIUHE
OcHoBHAasi U JONOJIHUTE/ILHASA JIUTEPaTypa
b ABTOp, HAUMEHOBaHHE Ton IIpumeyanue
/I U3JIaHUS
OcHoBHasi yueOHasi iuTepaTypa
1 | Jlykos, B.B. ®u3nueckast XuMusi: yueOHUK JUIsI CTYAEHTOB OYHOTO
U OYHO-3A0YHOTO OTJCJICHHI XUMHYECKUX (DaKyJIbTETOB BY30B /
B.B. JIykoB, A.H. Mopo30B; MUHUCTEPCTBO HAayKH W BBICIIETO
obpaszoBanust PO, denepanbHOe TrocynapcTBEHHOE aBTOHOMHOE
00pa3oBaTeNbHOE yUPEKAEHHE BhICIIEr0 00pasoBanus «HOKHBIH Honworexerobiit
. JIOCTYT TPHU BXOJE
denepanbHbI YHUBEPCUTET». — 2-¢ W31., pacmup. U gomn. — Po- | 2018 1O AOFHHY M ria-
ctoB-Ha-Jlony; Taranpor: M3parensctBo FOxkHOTO (hepepanbHOrO poro*
ynusepcurera, 2018. — 238 c.: wi. — Pesxxum nocryna: no noanuc-
ke. — URL: http://biblioclub.ru/index.php?page=book&id=561130
— bubmmorp. B xu. — ISBN 978-5-9275-2976-6. — TekcT: aiek-
TPOHHBIH.
2 | Cupunos, B.B. ®usnueckas xummus: ydeOHoe mocodbme / B.B.
Caupunos, A. B. Ceupuzaos. — Cankr-IletepOypr: Jlans, 2021. — [OTHOTEKCTOBbIH
600 c. — ISBN 978-5-8114-2262-3. — TekcT: aneKTpoHHbIl // JIaHb: oQp] | AOCTYN mpH BXOZE
AIIEKTPOHHO-OMOIMOTeYHAs cucTema. — URL: IO JIOTHHY W TIa-
https://e.lanbook.com/book/168989 — Peskum moctyma: ajis aBTO- pomo*
pH3. OJIB30BATEICH
3 | IlomoBa, A.A. ®usnueckas xumus: yaeoHoe mocobue / A.A. Tlo-
noBa, T. b. I[TonoBa. — Cankr-IlerepOypr: Jlanp, 2021. — 496 c. — ToIHOTEKCTORbIH
ISBN 978-5-8114-1796-4. — Tekct: snekTpoHHbIi / JlaHb: 37€K- 0021 | Aoctyn mpu Bxoze
TPOHHO-OMOIMOTEYHAS cUCTEMA. — URL: TIO JIOTHHY W TIa-
https://e.lanbook.com/book/168801 — Pexwm gocTyma: ajas aBTO- pomo*
pH3. NOJIb30BaTeNeH
JlonoiHUTE IbHASI y4eOHasi TuTepaTypa
4 ‘ CeupunoB, B.B. ®usnueckas xumwus: ydeOHoe mocoome / B.B. ‘ 2016 ‘HOHHOTeKCTOBHﬁ
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/1

ABTOp, HanMCHOBaHHC

Ton
HU3IaHAS

ITpumeuanue

Ceupunos, A.B. CeupunoB. — Cankrt-IlerepOypr: Jlans, 2016. —
600 c. — ISBN 978-5-8114-2262-3. — Tekct: 3JeKTpOHHBIH //
DnexTpoHHO-OMOIMoTedHas cuctema «Jlanby: [caiit]. — URL:
https://e.lanbook.com/book/87726 (nara obpamenus: 24.10.2019).
— Pesxxum foctyna: uist aBTOpPH3. MOJIb30BATEIICH.

JOCTYII IIPH BXO-
i€ TI0 JIOTHHY H
nmapoio*

BpyHnos, B.T. MonekyJisipHble CIIEKTPbI, XUMUYECKasi TEPMOAUHA-
MHKaA, DJICKTPOXUMHUSA W KHMHECTUKA XMMHYCCKHUX pealcunﬁ: METOI.
yYKa3aHUs 10 PEIICHUI0 KOHTPOJ. 3aJaHMil ISl CTYJCHTOB 3a04.
¢dak. crnenmampHOocTel 280202, 240502, 261201 wHHKeHEPHO-
9KoJIor. (hak. (KoHTpoIL. padoTel Ne 1, 3) / B. T. bpyHoB; Ypai. roc.
JecOTeXH. YH-T. - ExarepunOypr: YIJITY, 2008. - 30 c. - bub-
JMOTp.: c. 30. — Pexxum JIOCTYTIA!
https://elar.usfeu.ru/handle/123456789/47

2008

DNEeKTPOHHBIN
apXuB

bpynos, B.T. Bonpochl 1 3aiaun 1o (GU3MYECKON XUMHUHU: Me-
TOJA. yKa3aHWs JUIsl CAMOCTOSIT. PabOThl CTYIEHTOB HHXKEHED.-
skojior. (ak. crneumanbHocTelr 240100, 240502, 280202,
261201. Y. 1 / B.T. bpynos, B. B. Ceupuno; Ypai. roc. jieco-
TexH. YH-T, Kad. ¢us., opran. xumuu 1 HaHOJKCIIEPC. TEXHOIIO-
ruil. - ExatepunOypr: YI'JITY, 2010. - 42 c. — Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/36

2010

ONeKTPOHHBIN
apxuB

bpynos, B.T. Bonpockl u 3amaun 1o U3NYECKOW XUMHU: Me-
TOJ. YKa3aHUs AJIS CAMOCTOST. pabOThl CTYIEHTOB WHKEHEp.-
skojor. ak. cnoenuansHocTein 240100, 240502, 280202,
261201. 4. 2./ B. T. bpynos, B. B. CBupunos; Ypai. roc. neco-
TexH. YH-T, Kad. ¢u3., opran. Xumun 1 HAaHOJUCIIEPC. TEXHOJIO-
ruit. - ExatepunOypr: YIJITY, 2010. - 43 c. — Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/37

2010

ONeKTPOHHBIN
apXuB

bpynos, B.T. Bonpocs! u 3amaun no ¢pu3ndeckoil XUMUU: Me-
TOJA. yKa3aHWs JUIsl CAMOCTOSIT. PabOThI CTYIEHTOB HHXKEHED.-
skojor. ak. cnenuansHocTeit 240100, 240502, 280202,
261201. Y. 3 / B.T. bpynos, B. B. CBupunos; Ypai. roc. jieco-
TexH. yH-T, Kad. ¢u3., opran. xumuu 1 HaHOJUCTIEPC. TEXHOJO-
ruil. - Exatepun6ypr: YI'JITY, 2011. - 40 c. — Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/203

2011

DNEeKTPOHHBIHI
apXuB

*- MpEeKAC YeEM HpOﬁTPI 10 CCBIJIKE, H606XOI[I/IMO BOUTHU B CUCTEMY

OYHKIMOHUPOBAHUE SJIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeNbHON cpeabl o0ecneyu-
BAETCsl COOTBETCTBYIOIMMU CPEJCTBAMH UHPOPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OU0JINOTEYHbIE CUCTEMbI

Kaxapiii 00ydJaromuiicss 00ecreyeH JOCTYIOM K 3JIEKTPOHHOW OMOIMOTEYHONW CHCTEME
YIJITY (http://lib.usfeu.ru/), 9bC Usnatenscrra Jlans http://e.lanbook.com/, DBC Yuusepcuret-

ckast ombnmoreka onmaiH http://biblioclub.ru/, conepxammx u3aHUS MO OCHOBHBIM H3y4aeMbIM
JUCIUIIMHAM U CQOPMHUPOBAHHBIX 10 COTJIACOBAHUIO C IPaBooOIaAaTeIsIMi yueOHON U ydeOHO-
METOJINYECKOHN JTUTEPATyPHI.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMBbI

1. CnpaBouno-nipaBoBas cucrteMa «Koncynbrant [Lmrocy.

2. UudopmanmonHo-nipaBoBoii moprain ["apant. Pexxum pocrymna: http://www.garant.ru/

3. ba3a nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
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I[IpodeccuonanbHbie 6a3b1 JAHHBIX

1. NudopmaninoHHbIe CUCTEMBI, OaHKH JAaHHBIX B 00JIACTH OXPaHbI OKPYKAIOIICH Cpebl
U TIPUPOJIOTIONB30BaHus — PexxuM noctymna: http://MUHOPUPOABIPO.pd

2. Undpopmanmonnas  cucrema «TEXHOPMATHB». — Pexum  nmocryma:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnanoreka elibrary. — Peskum mocryma: http://elibrary.ru/ .

4. Tlporpammsl 1ist 9kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ruf/;

5. Undopmannonnsie cuctemsl «buopasnoobpaszue Poccum». — Pexum poctyma:
http://www.zin.ru/BioDiv/

IIpodeccuonaibubie 6a3b1 JAHHBIX

1. lndopmanmoHHble cUCTEMBl, OAaHKU JAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpelibl
U TIPUPOJIOTIONB30BaHus — PexxuM noctymna: http://MUHOPUPOABIPO.pd

2. NUndpopmanmonnas  cucreMa «TEXHOPMATHB». — Pexum  moctyma:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubinoreka elibrary. — Pesxum noctyma: http://elibrary.ru/ .

4. Tlporpammsi 1ist 3kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanuonnsle cucremsl «buopasznoobpasue Poccum». — Pexum gocryna:
http://www.zin.ru/BioDiv/.

7. ®oH/1 O1LIEHOYHBIX CPEJCTB /ISl IPOBeIeHUsI MPOMEKYTOYHOM aTTecTAllUN
o0yyaromuxcs Mo JUCIUNIHHE

7.1. IlepeyeHb KOMIIETEHIUH C YKa3aHHEM 3TANoOB UX (JOPMUPOBAHUS B Mpolecce
O0CBOEHUS1 00pPa30BaTeJIbHON MPOrPaMMbIl

dopmMupyeMbIe KOMITETCHIINN Bun u hopma koHTpOIIS
OK-10 — cnocoOHOCTh K MO3HABaTENIbHOM Jesi- | [IpoMeKyTOUHBIiE KOHTPOJIb: KOHTPOJBHBIC
TEIbHOCTHU BOIPOCHI K 9K3aMEHY U 3a4€TY C OLICHKON

Tekymmii KOHTPOJb: OIpPOC, 3alIUTa OTYET-
HBIX MaTE€pPHAJIOB MO TeMe JTabopaTopHoit pado-
THI

OK-11 — criocoOHOCTh K aOCTpakTHOMY U Kpu- | [IpoMesKyTOUHBI KOHTPOJIb: KOHTPOJBHBIC
TUYECKOMY  MBIIUICHUIO,  WCCIICJOBAHHIO | BOIPOCHI K SK3aMEHY M 3a4€TY C OLIEHKON
OKpY>Karolllel Cpeabl Ul BBISBICHUS €€ BO3- Tekymuii KOHTPOJIb: ONpPOC, 3aliuTa OTYET-
MOXXHOCTEM H PECypcoB, CIIOCOOHOCTHIO K | HBIX MaTepHajoB Mo TEME 11abopaTopHoOii pabo-
MIPUHATUIO HECTAHIAPTHBIX pELIEHUH U pas- | Th

pelIeHuIo MPOOJIEMHBIX CUTYaAIU

7.2. Onucanue nokasarejel 1 KpUTEPHeB OLCHNBAHUA KOMIICTCHIMI HA Pa3/IMYHbIX
Tanax ux GopMHUPOBAHMS, ONIMCAHUE IIKAJ OLEHUBAHMS

KpuTepuu onleHMBaHuUsI YCTHOTO OTBETa HA KOHTPOJIbHBbIE BONPOCHI 3K3aMeHa / 3aye-
Ta C OLIEHKOH (MPOMeKYTOYHBIH KOHTPOJIb, opmupoBanue komnerenuun OK-10, OK-11)
OMIUYHO — JJaH TOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTaBICHHBIN BOIIPOC, IIOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00bEKTe, JOKA3aTeNbHO PACKPBITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKUBAECTCSA YETKAsI CTPYKTYpa, JJOTHYECKas MOCIE€0BATEIbHOCTD, OTPaXKato-
1iasi CyIIHOCTh PAacCKPbIBAEMbIX MOHSATHH, Teopul, siBlIeHUN. 3HaHHE 00 00BEKTE IEMOHCTPUPY-
eTcs Ha (poHEe TOHUMAaHHUS €r0 B CUCTEME JJaHHON HayKH U MEXJIUCIHUIUIMHAPHBIX cBsized. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAayKH, ITOKa3aHa CIOCOOHOCTh OBICTPO pearupo-
BaTh Ha YTOUYHSIOILIUE BOIIPOCHI;
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Xopouio — J1aH TIOJHBIA, PA3BEPHYTBIM OTBET HA IIOCTABIEHHBIN BOIIPOC, IIOKA3aHO yMeE-
HUE BBIIEINTH CYILIECTBEHHBIE W HECYIECTBEHHBIC NTPU3HAKU, IPUUNHHO-CIICICTBEHHBIC CBS3H.
OTBeT 4eTKO CTPYKTYpUPOBaH, JOTUYEH, U3JI0KEH B TePMHMHAX Hayku. OJHAKO JONYLIEHbI He-
3HAYUTENIbHbIC OUIMOKH WM HEJO0YEThl, HCIIPaBICHHbIE 0aKalaBpOM C MOMOIIBIO «HABOIALINX»
BOIIPOCOB;

Y0081emeopumenbHo — 1aH HETIOJIHbIA OTBET, JIOTHKA U [TOCIIE10BATEIbHOCTb U3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapymeHus. [lomyieHsl rpyoble OMMOKN pU ONPEIeIEHUN CYIIHOCTH
PACKpBIBAEMBIX IMOHSTUMN, TEOPUH, SABJICHUH, BCIEICTBUE HEMOHMMAaHUs OakajgaBpoM HMX Cylle-
CTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB M CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y MEHHUE
PAaCKpBITh KOHKPETHBIE MPOsIBIEHUsT 0000IIEHHBIX 3HAHUN He mMoka3zaHo. PedeBoe odopmieHune
TpeOyeT MOoNpaBoK, KOPPEKLINH;

HeyooenemeopumenbHo — OakalaBp IEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB
IIpeAMETa, HE YMEET AeJIaTh apryMEHTUPOBAHHBIE BBIBOJbI U IIPUBOJUTH IIPUMEPHI, TOKA3bIBACT
ciaboe BiaJleHue MOHOJOTMYECKO peubto, HE BJIaIeeT TEPMUHOJIOIUEN, IPOSIBISIET OTCYTCTBHE
JIOTHYHOCTH M TIOCIIEAOBATEILHOCTH W3JIOKECHHUS, JIENIAeT OMIUOKH, KOTOPhIe HE MOXET HCIpa-
BUTb, AK€ MPU KOPPEKLIUU IIPENIOAABATEIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

Kpurepun ouneHuBanusi onpoca (TeKylMid KOHTPOJb, (GopMHpOBaHHE KOMIIETEH-
mun OK-10, OK-11):

«5» (omauuno): oNpoc MPOKHIEH ¢ MEPBOIo Pasa; JAaH MOJHBINA, pa3BepHYTHIA OTBET HA BCE
3aJjaBacMble MPET0IaBaTeIeM BOMPOCHI, TIOKA3aHO 3HAHWE W MOHUMaHue TeMbl. O0yJaronuiics
IPaBUIbHO OTBETUJ HA BCE BOIPOCHI NPH cOOECEeI0BaHUM, 3HAET U IIOHUMAET XOJI BBIIOJHEHUS
MIPEICTOSIIEH JIa0OpaTOPHOU PabOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOM MONBITKU; JaH MOJHBINA OTBET Ha BCE 3aJaBae-
MBI€ MIPETIOIaBaTENIeM BOMPOCH], TOKA3aHO 3HAHWE W MOHUMaHue TeMbl. O0yJaromuiics mpu co-
Oece0BaHUM MIPABUIBLHO OTBETUJI HA BCE BOIIPOCHI C MMOMOIIBIO IIPEnoiaBaTess, 3HaeT U MOHU-
MAaeT X0/l BBIIIOJHEHUS IPEACTOsAIIEN 1a00paTOpHOI pabOTHI.

«3» (yoosremeopumenvHo): ONPOC MPOHJIEH C TPEThEH MOMBITKH;, JaHbl OTBETHI Ha I0JIO-
BUHY 3aJIaBa€MbIX MPETOaBaTeIeM BOIIPOCOB, TOKa3aHO 3HAHWE OCHOBHBIX IMOHSITHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyJIEeHTOB OTCYTCTBYIOT BBIBOJIbI. Y MEHHE PACKpPbITh KOHKPET-
HbIE TPOSBIICHUS] 00OOIEHHBIX 3HAHWU HE TMokazaHo OOydaromuiicss TPH ONMpPOCe MPABUIHHO
OTBETHJI Ha OOJIBIIYIO YaCTh 33/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHe TpedyeT mo-
NPaBOK, KOPPEKIIMH, CTYICHT 3HAET XO/I BHIIIOJHEHHS MIPEICTOAIICH JJa0OpaTOPHOU PaOOTHI.

«2» (HeyooenemeopumenvHo): ONPOC HEe MPOWUJEH, 00ydaroLIuiics He 3HaeT OCHOB TEMHI,
HE CTIOCOOEH JIeIaTh apryMEHTUPOBAHHBIE BBIBOABI U MPUBOJUTH MPUMEPHI, TOKA3bIBAET ClIaboe
BJIaJICHE MOHOJIOTHUECKON peublo, HE BJIaJIeeT TEPMUHOJIOTHEN, MPOSBISET OTCYTCTBUE JIOTHY-
HOCTH U TIOCTIEIOBATEIHHOCTH M3JIOKEHUS, JIeJaeT OINOKH, KOTOPbIe HE MOKET UCIPaBUTh, Ja-
e TpU KOPPEKIMHU IMperoiaBaTeseM, 0TKa3bIBaeTCsl 0TBeYaTh Ha Bompockl. OO0yuaromuiics He
CMOT' OTBETUTH JJa’K€ HA TIOJOBUHY 33/IaHHBIX €My BOIIPOCOB, HE 3HAET X0Ja MPOBEACHUS TPE]I-
CTOsIIeH 1abopaTOpHON PabOTHI.

Kpurepun oneHuBaHus 3alMTHI OTYETHBIX MAaTEPHAJIOB IO TeMe J1a00paTopHOii pa-
60ThI (TeKyIHii KOHTPOJIb, popmupoBanue komnerenuuu OK-10, OK-11)

«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; OPOPMIICHHE U COJiepKaTeIbHasl YacTh OTYETa
o0pa31oBble; paboTa BHIIIOJHEHA CAMOCTOSITENIbHO; MPHUCYTCTBYIOT COOCTBEHHbIE 0000IIEHUS,
3aKJIF0OYeHHs U BbIBOJBI. OOyuaromuiics MpaBUIBLHO OTBETHJI HA BCE BOIPOCHI MPH 3allUTE OT-
YETHBIM MaTEepUaJIOB.

«4» (xopowo): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro CoJiepKaTeIbHON
YacTU HEeT rpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSTENIbHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKTI0UeHHs U BBIBOABI. OO0yyaromuiics Mpyu 3allUTe OTYETHBIM MaTepHuajoB Ipa-
BUJILHO OTBETHJI Ha BCE BOIIPOCHI C TOMOIIbIO MPEToaaBaTess.
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«3» (voosnemeopumenvHo): paboTa BBIIOJIIHEHA C HapylIeHUEM rpaduka; B 0POpMICHHH,
COZIEPIKaTEIbHON YacTH OTYETa €CTh HEJJOCTATKH; pab0Ta BHITIOIIHEHA CAMOCTOSTEIBHO, TPUCYT-
CTBYIOT COOCTBEHHbIE 00001meHus1. OOyJaromuics Ipy 3alUTe OTYETHBIM MaTepHAIOB OTBETHII
HE Ha BCE BOIPOCHIL.

«2» (Heydoeremsopumenvho): opopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIM C/EJTaHbl HENPaBHIbHBIE BHIBOBI M 00001meHns1. OOyJaronuiicss He CMOT 3allu-
TUTh OTYETHBIC MAaTEPUAIIBI U TIOSICHUTD MIPECTABIICHHbIC JAHHBIE.

7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEePHAJIbl, He00X0AMMbIE 1JI51 OLEHKHU
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATBI
(opMupoBaHUA KOMIIETEHINI B MIpoLiecce 0CBOeHMs 00pa30BaTeIbLHOH NPOrPaMMBbl

KoHTpoJsibHbBIE BONIPOCHI K 3K3aMeHY (IIPOMEeKYTOYHBbIH KOHTPOJIb)

1. Mepsl konuyecTBa KOMIIOHEHTOB B cucTeMe. MaKkpOCKOIIUYECKUE CBOMCTBA BEILLIECTBA; METO-
JIbl UX OIIpEJIeJICHUS.

2. Onucanue paBHOBECHSI B PEATBHBIX CHUCTEMax. AKTHBHOCTH, KOO(P(QHUIMEHTH aKTUBHOCTH.
Beipaxenue Ju1s 3aKkoHa IeHCTBYIOIINX Macc.

3. 3 1 BoOpoia HaxoauTCs 1o AaBienueM 1 at™ mpu temneparype 0°C. Ilocie pacimupenus
npu P=const ra3 3ansu1 o0beM 15 1. Tpebyercs onpeaenuTb COBEPIICHHYO padoTy, KOJIMYECTBO
MIOJIyYEHHOT'0 Ta30M TEIlJIa U U3MEHEHUE BHYTPEHHEN YHEPTHUH.

4. Knaccudukanus MoJieKya BEIIEeCTB 0 MOMEHTaM MHEpUUU. MOMEHThl MHEPLUHU JABYXaTOM-
HBIX MOJIEKYJI: METO/Ibl OIIPEICTICHHUS.

5. BousiHue TemmepaTypbl Ha XUMHUYecKoe paBHoBecue. OmnpenieneHne KOHCTaHThl PaBHOBECHS
MIpU TIPOM3BOJILHON TeMIIepaType (J1Ba METO/1a).

6. OnpenenuTh U3MEHEHHE BHYTPEHHEN SHEPTUM NIPU HArpeBaHuu 5 I azora ot 15 10 25°C npu
MOCTOSSHHOM 00beMe. TennoeMKocTh ra3a B3ATh COTVIACHO MOJIEKYJIIPHO-KMHETUUECKON TEOPUH.
7. Buapl XUMHUYECKOW CBSI3H, MOJISIPHAS CBSI3b. JJIEKTPUYECKUIN JUIIOJIBHBI MOMEHT MOJIEKYJIBI;
ero onpeaenenue. [lonsgpuzanys u NoaIpU3yeMocCTb.

8.BnusHue temneparypbl Ha XMMUYecKoe paBHOBecue. OmnpesienieHre BeIMYUHbI TEMI0BOTo 3 (-
¢exra peakuuu U3 ypasHenust Baut-I'odda.

9. OmnpenenuTe KOJIMYECTBO TEMJIOTHI, KOTOPOEe HEOOXOAUMO Ul HarpeBaHus npu V=const 25 r
Kuciopoa, Haxosmierocs mpu 350°C, or 1013 mo 5065 rlla.

10. Buzbl MEXMOIEKYJIAPHBIX B3aUMOJEHCTBUMN Ul BEIIECTB C Pa3IMYHBIM arperaTHbIM COCTO-
STHUEM.

11. BeiBog 1 aHanu3 ypaBHEHUS NU30XOPbl XUMUYECKON PEAKIIUH.

12. 5 1 KpunTOHA, B3ATOTO NMPU HOPMAJIBHBIX YCIIOBUSX, HAIPEBAIOT J10 600°C IIPH ITIOCTOSTHHOM
o0beme. KakoBo KOHEUHOE JaBleHME Ta3a, KOJIMYECTBO TEMJIa, 3aTPAYeHHOr0 Ha HarpeBaHUE U
M3MEHEHUE BHYTPEHHEH sHeprun?

13. Makpockomnuieckue cBOMCTBa BelecTBa. [IpumMepsl SKCTEHCUBHBIX (aJAMTUBHBIX) U UHTEH-
CUBHBIX CBOMCTB.

14. BoiBoa 1 aHANIN3 ypaBHEHUS N300apbl XUMHUECKOW peaKInu.

KoHTpoJsbHbBIE BONPOCHI K 324€Ty € OLEHKOMH (IIPOMEKYTOUYHbII KOHTPOJIB)

1. Tunel 351€KTPOAOB.

2. I'padmueckoe 1 aHATUTUYECKOE PEIlIeHNE ypaBHEHUsI AppeHuyca.

3. JIBe peakuuu OJJMHAKOBOTO MOPSIKA UMEIOT PaBHBIE MIPEIIKCIIOHCHIIMAIBHBIC MHOXHUTENH, HO
WX DHEPTUM aKTHBaIMK paznudaroTcs Ha 41,9 kJ[x/Monb. Paccuntarh cOOTHOIIEHHE KOHCTAHT
ckopocrteit 3tux peakuuid mpu 600 K.

4. Teopust JIEKTOIIUTUYECKON JUCCOLMAIU AppeHuyca

5.HeobGparumbie peakiuu mepBoro nopsigaka. Bpems momxypeakmum.
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6. [lo aHHBIM CTaHIAPTHBIX AJIEKTPOJHBIX TOTEHLUAIOB paccuuTaTh pu 298K KoHCTaHTY paB-
HOBECHSI peaKLIUu:

Cu+2Ag" =Cu* +2 Ag

Hanucatb cxemaTHuecku raibBAHUYECKUIN JIEMEHT, B KOTOPOM MPOTEKAET 3Ta PEaKIHsl.
7.Monnoe npousseneHue Boabl. [lonsatue pH pacrBopa.

8. OnpeneneHue NopsiaAKa peakiuu.

9. Jlns snemMeHTa, COCTaBICHHOTO M3 BOJOPOJHOTO 3ekTpoaa B pactBope ¢eHonma CgHsOH ¢
KoHIeHTpanueii 0,3 MoJb/I ¥ KaloMeabHOro monysieMmenta ¢ kouienrpanueii KCI paBnoit 1
Mo/, Berauciuth IJ1C u pH pactBopa denona.

10. Xumunueckast knHetrka. OCHOBHbBIE ITOHATUSA XUMUYECKON KUHETHUKHU.

11.ducconmarus ciabbIX KUCIOT U OCHOBAHHIA.

12. BJ1C snemenTa:

Pt(Hz) | H* || KCI | Hg.Cl, | Hg

(P H;=1 arm, aCl" =1 momab/kr)

Pasna 0,529 B npu 298 K. Kakos pH pactBopa kucinoTsi?

13. OcHOBHBIE NOHATHS U ONPEACICHUS XUMUUYECKON KHHETUKH.

14. TepmoMHaMHKa TaIbBAHUYECKOTO dJIeMeHTa. Y paBHenue HepHcera.

15.PactBop 0,8293 r. xsnopucroro 6apus B 1000 r. Boasl 3amep3aer npu T= -0,2009°C, KpHO-
ckonmueckasi moctostHaast Boabl K = 1,86 xr-K/Monb. OnpeneiuTs cTeneHb AUCCOMUAIUU XJII0-
puctoro 6apus.

Bomnpocekl, BBIHOCMMBIE HA ONPOC (TeKYIIHA KOHTPOJIb)
(¢pparmenT Kk 1a00paTOpPHOIi padoTe «Onpedenenue unmezpaiIbHOU MeEenaomsl pac-
MEOpPEeHUA CONU U MENJIOMbL 2UOPAMAUUU)))
1. Chopmynupyiite 3axon ['ecca.
2. Kaxue Bpl 3Haere ciiydau nmpakTU4eckoro npuMeHeHus 3akoHa ['ecca?
3. Kakas pa3zHu1ia Mex1y TEIUIOEMKOCTBIO KAJIOPUMETPA U TEIIIOEMKOCTBIO KATIOPUMETPUUECKOU
CUCTEMBI?
4. ITouemy U3MepeHre N3MEHEHHSI TEMIIEpaTyphl Jy4dIlle ONPeaensTh rpahudeckum myrem?
5. Ilouemy 1yist TOYHOTO ONpeAENEeHUs TEIIOTHI THAPATAlMU HE00X0AUMO | MOJIb BEleCTBa pac-
TBOpUTH B 400 MOssX pacTBOpUTENA?

Bonpochbl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB MO BBIMOJHEHHOH
JadopaTopHoii padoTe (TeKYIIMA KOHTPOJIb)

1. llens u 3amaun 1abopaTopHOil pabOTHI

2. OCHOBHBIE TEOPETUUECKHE 3aKOHOMEPHOCTH JIaHHOTO pa3jiena

2. Meronuka npoBeieHus 1abopaTOpHOH pabOTHI

3. Ha3HaueHue u npuHIMI pabOThI 1a00paTopHOro 000py10BaHUs / CTEHI0B

4. AHanmu3 MOJYyYEHHBIX B XOJI€ JIA0OpaTOpPHOUM pabOThI pe3yIbTaTOB, OOBSICHEHHE TIONY-
YEHHBIX PE3yJIbTATOB C YUETOM TE€OPETHUECKUX 3aKOHOMEPHOCTEH

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHeH ¢()OPMHUPOBAHHBIX KOMIIETECHHM I

YpoBeHb chop-
MHPOBAaHHBIX Orenka ITosscHenus
KOMITETeHITUIA
TeopeTnueckoe colepkaHie Kypca OCBOSHO IMOJHOCTHIO,
BCE TPEyCMOTPEHHBIE MPOTrpaMMOi OOydYeHHs ydeOHbIE 3aja-
N HUS BBITIOJTHCHEI.
Bricokuii OtanyHo . .
OO0yyaromuiicss JEMOHCTPUPYET BBICOKHU YPOBEHB CIIO-
COOHOCTH K TII03HABATEIILHOW [EATCIILHOCTH, HCCIICAOBAHUIO
OKpYKarollel Cpeibl AJIsl BBISBICHUS €€ BO3MOXKHOCTEH U pe-
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Yposens chop-
MHUPOBaHHBIX OreHka [MosicHeHust
KOMIETEHIUI

CypCOB, YMEET MPUMEHITh OCHOBHBIC TIOJOKEHHUSI XHUMHUYECKOU
KHHETUKA ¥ OCOOCHHOCTH BIUSHUS Pa3jHYHBIX (AKTOPOB Ha
CKOPOCTh XUMUYECKOHN peakinu

TeopeTnueckoe coaep:KaHue Kypca OCBOCHO MOJTHOCTHIO,
BCE TIPEIyCMOTpPEHHBIE MPOTrpaMMOii OO0ydeHHs ydeOHbIe 3a1a-
HUSI BBITIOJIHEHBI C HE3HAYUTEIbHBIMU 3aMCUaHUSIMHU.

OOyuaromuiicsi 1eMOHCTPUPYET 0a30BbIE CIIOCOOHOCTH K
ba3oBbrit Xopouio NIO3HABATEIILHOM JEATEIBHOCTH, HCCIEAOBAHUIO OKpYXKaromien
Cpelibl JJisl BBISBICHUS €€ BO3MOXKHOCTEH M pecypcoB, croco0-
HOCTh K NMPUMEHEHHIO OCHOBHBIX TOJIOKCHHH XMMUYECKOH Ku-
HETHKH M OCOOCHHOCTH BJIMSHUSI Pa3IMYHBIX (PaKTOpOB Ha CKO-
pPOCTh XUMHUYECKOUN peakiuu

Teopernueckoe copep)kaHHE Kypca OCBOGHO YaCTHUYHO,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoi 00yueHus yaeo-
HBIX 33JaHUH BBIIIOJHEHO, B HUX UMEIOTCS OIINOKH.

OOyyaromuiicss JEMOHCTPUPYET ClIa0ble CIIOCOOHOCTH K
MO3HABaTEJIbHOW AESATEIbHOCTH, HCCIIEIOBAHUIO OKpPYKAarOLIEH
Cpelbl AJisl BBISABIICHUSI €€ BO3MOXKHOCTEH M pecypcoB, Coco0-
HOCTh K NPUMEHEHHIO OCHOBHBIX IOJIOKCHMH XMMHUYECKOH Ku-
HETHKH M OCOOCHHOCTH BJIMSHUSI Pa3IMYHBIX (PaKTOpOB Ha CKO-
POCTh XUMHUYECKOHN pEeaKIUU

Y noBneTBopu-

[Toporossiii
TEIbHO

Teopernueckoe conepikaHne Kypca HE OCBOCHO, OOJb-
MIMHCTBO HPEIyCMOTPEHHBIX MPOrpaMMOW OOy4eHHs y4eOHBIX
3aJaHni MO0 HE BBIOIHEHBL, THO0 COJEePIKAT IPyOble OIUOKH;
JIOTIOJTHUTENBHAS CaMOCTOsITeNIbHAsE paboTa Hall MaTepualioM He
IpHUBeEJa K KAKOMY-THOO 3HAYUTEIFHOMY TOBBIIICHHIO Ka4ecTBa
HeynoBinerBo- | BeimonHeHust y4eOHBIX 3aaHHH.

PUTENBHO OOyyaromuicss He JIEMOHCTPUPYET CIOCOOHOCTH K IIO-
3HABATEJILHOM JIEATEIBHOCTH, HCCIICIOBAHUIO OKpPY Karomen
CpeJibl JUIsl BBISBJICHUS €€ BO3MOXKHOCTEH U PEeCypcoB, HE yMeeT
MPUMEHSTh OCHOBHBIC TIOJIOKEHHSI XMMHUYECKOW KWHETUKU U
O0COOCHHOCTH BIIMSIHHS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH XH-
MHYECKOH peaKIuu

Huzskunt

8. MeToauyeckne yKa3aHHus ISl CAMOCTOATEIbHON padoThl 00y4ar0IMXCs

CamocTrosTenbHast paboTa CrOCOOCTBYET 3aKpEIUIEHHIO HaBBIKOB pabOThI ¢ y4yeOHOH U
HAY4YHOH JUTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOr0 MaTepHualia 1Mo yMEHUI0
apryMEHTHPOBAHO Mpe/iaratb SKOJOTUUECKH 0€30MMacHbIe TEXHOIOTHUH.

Bun yueOHBIX 3aHIATHIA Opranuzanys AesITeTLHOCTH 00YyJaroIerocs

B xoxe nexumii npenonaBarenb U3JIaraeT U pa3bsACHAET OCHOB-
Hble, HanboJee CIOKHbIE MOHATUS TEMBI, a TAKXKe CBSI3aHHbIE C HEU
TEOpPETUYECKHE U MPAKTUUECKUE MPOOIEMBl, JaeT PEKOMEHIAIMH Ha
BBITIOJTHEHUE CAMOCTOSATEIBHONU PabOTHI.

3aHATHS B xoze nexkuuii 00y4yaromummcs: peKOMEHIYEeTCsL:

JIEKIMOHHOTO TUIIA - BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamaTb BHUMaHUE Ha KaTeropuu, (GOpMYIUPOBKH, PACKPHI-
BaIOILIME COJIEP’KaHUE TeX UM MUHBIX SIBJICHUN U MPOLECCOB, HAYYHbIE
BBIBOJIbI M IPAKTUYECKUE PEKOMEHAALINHU 10 UX TIPUMEHEHUIO;

- 3aJaBaTh MPENoJIaBaTeNI0 YTOYHSIONIME BOMPOCHI C LENbIO
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Bup y4eOHBIX 3aHATHI

OpraHmauI/m JACATCIBbHOCTHU O6y‘{aIOH1€FOCH

YSICHEHUS TEOPETUYECKUX MOJI0KEHHM, Pa3peIeHUs CIIOPHBIX CUTYa-
1197078

B pabounx KOHCMEKTax KelaTeJbHO OCTaBISATH IOJISL, Ha KOTO-
pPBIX BO BHEAYAUTOPHOE BPEMsI MOXHO CJieJaTh ITOMETKU U3 yueOHO-
METOJIMYECKOr0 oOecreueHus Al CaMOCTOSTeNIbHON paboThl 00yya-
FOLIUXCS, TOIMOJHAIOUIErO MaTepuai MPOCIyIIaHHON JICKIWH, a TaK-
K€ MOMETKH, MOJUYEPKUBAIONINE OCOOYI0 BaXXHOCTh TE€X WM HHBIX
TEOPETUYECKUX MOJIOKEHHI.

Jlns ycrenHoro oBiafeHusi KypcoM HEOOXOAUMO IMOCeIIaTh BCe
JIEKI[MHU, TaK KaK TEMAaTHYECKUI MaTepuas B3auMOCBSI3aH MEXIY CO-
Ooii. B ciydasx mporycka 3aHATHS CTYJIEHTY HE0OX0IUMO CaMOCTOSI-
TEJIbHO U3YYUTh MAaTEPUAIl U OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI 10
MIPONYUIEHHOM TeMe BO BPEMsI MHAMBUYAJIbHbBIX KOHCYIbTAllUH.

3ansaTus
CEMHHAPCKOTO THIIA
(;1aboparopHbIe 3a-

HSATHS)

Jlabopamopnule 3ansamus — 3TO aKTUBHAs (opma y4eOHOTro mporiec-
ca, rae o0yJaroLuiics 3HaKOMUTCSI ¢ OCHOBHBIMH 3aKOHOMEPHOCTSI-
MU TIPOLIECCOB XMMHUYECKas TEPMOJUHAMHUKH, XUMUYECKUX U (a3o-
BBbIX PaBHOBECHUH, 3JIEKTPOXUMHUH, XUMUUECKON KMHETHKH.

[lepen Havamom pabOTBl  CTYASHT  ONpPANIMBACTCS IO
TEOPETUUECKOM 4YacTu paboTbl — HPOXOAUT OIPOC, Ha KOTOPOM
MPEro/IaBaTeNib MPOBEPSET €ro TEOPETUYECKYIO «ITOJJKOBAHHOCTHY
(uemb  paboTBI, OCHOBBI HCIIOJB3YEMOIO AHAIUTHYECKOIO METOoJa
aHaM3a, KOHTPOJIbHBIE BOMpockl U T.1.). Comepkanue 1abopaTopHOU
paboThl,  MepedyeHb  3a/JaBa€MbIX ~ KOHTPOJIBHBIX  BOIIPOCOB
YCTaHABIIMBAIOTCS TPETIOJaBaTeIEM 10 Havalla BBITOTHEHHS paOOTHI.

Bompockl 3amatorcss  KaXkIoMy CTYAEHTY WHAWBUyalIbHbIE.
OOy4aroremMycsi TaeTcs JIOTOJIHUTENILHOE BPEMS, €CITM OH HE MOXKET
OTBETUTh Ha TPHM 3aJaHHBIX eMy Bompoca. Ilocie nByX HeynauHbIX
TIOTBITOK MIPOMTH OMpPOC OOYHAIOUIUICS K BBINOIHEHHUIO JIAOOpaTOpHOH
paboThI HE JOMyCKaeTcsl.

[lo wroram BbIMONHEHHS J1A0OPaTOPHOM pPAaOOTHI Ka)IIbIi
oOyuarommiics  odopmisieT MHIAMBUAYAIbHBIH  OTYeT, KOTOPBIH
3alMINAeT TpernojaBaTero. lIpy 3ammTe y4YUTBIBACTCS KadecTBO
oopmieHusl oTdeTa (HaIW4Me LENH, 3a7ad, METOJUKHU MpPOBEAECHUS
9KCIEPUMEHTa, PACYETOB, BBIBOJIOB), MPAaBWIBHOCTh 00pabOTKU
TIOJTYYEHHBIX Pe3yJIbTaTOB M IPAMOTHOCTh BBIBOJIOB.

CamocTosTenbHas
pabota (M3yueHue
TEOPETUIECKOTO
Kypca, MOJIr0TOBKA K
1abopaTOPHBIM 3a-
HSTHSIM)

BaxxHoil 4YacThi0 CaMOCTOSITENTbHOW pabOThI SBISETCS YTEHUE
yueOHOI 1 Hay4HOI nmuTeparypbl. OCHOBHAs (YHKLUS Y4e€OHUKOB —
OpUEHTUPOBATh CTYJIEHTAa B CHCTEME€ 3HAHUM, YMEHHUH U HaBBIKOB,
KOTOpBIE JOJDKHBI OBITH YCBOEHBI OyIyIIUMH CHElHaIMCTaMH IO
TaHHOM JUCITUILIMHE.

ITonroroBka K 3K3a-
MEHY U 3a4ETY C
OIICHKOH

[TonroroBka K 5K3aMeHy, 3a4€Ty C OLEHKOHN IPEIOaraer:
- U3y4ECHHE OCHOBHOH U JIOIIOJIHUTEIILHON JIUTEPATYPbI
- U3y4YE€HHE KOHCIIEKTOB JICKIIUI
- Y4aCTHE B IPOBOJUMBIX KOHTPOJIBHBIX OIIPOCaxX
- TECTUPOBAHNUE 110 TEMaM
OrneHka 3a 9K3aMEH, 3a4eT C OLIEHKOM BBICTABIISETCS 110 KPUTE-
pHsIM, IPEJICTaBJICHHBIM B IyHKTE 7.2
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9. IlepeueHb HHGOPMAIMOHHBIX TEXHOJIOTH, HCMOJIb3yeMbIX NPH OCYIIECTBICHUH
0o0pa30BaTe/IbHOIO NpoLecca Mo JMCHUIIINHE

Jis ycnemHoro OBJIAJCHHUS JUCUUIUIMHOW WCTONB3YIOTCS CIEAYIOIre UHPOpMAaIn-
OHHBIE TEXHOJIOTHH O0yUCHHS:

* TpU TPOBEACHUM JICKIUI WCIONB3YIOTCS IPE3CHTAMU Marepuaja B IpOrpaMMme
Microsoft Office (PowerPoint), Bbixox Ha TpOPECCHOHATIBHBIC CAWTHI, HCIIOJIb30BAHUE
BUICOMATEPHAJIOB PA3JIUYHBIX HHTEPHET-PECYPCOB.

* J1a0OpaTopHBIC 3aHATHUA 1O JUCHHUIUIMHE TPOBOAATCS B CHEIHATH3UPOBAHHOM
y4eOHOM ayTUTOPUH — JTJabopaTopun PU3NIECKON XUMUH.

JIaGopaTopHble 3aHATHUS 10 JAUCHHUIUIMHE MPOBOIATCS C UCIOIB30BAHUE PA3THMYHOIO Ja-
OGoparopHOro 000pYyIOBaHMUS, a TAK)KE Ha TAOOPATOPHBIX CTEHIaX-ycTaHoBKaxX. Ha 3aHsTun 00y-
YaloIrecs 3HAKOMUTCS ¢ METOJaMHU OTIpe/ieIeHUs (PU3UKO-XUMUYECKUX BEJIMYMH: TEIIOTHI pac-
TBOPEHHUSI COJIM, TEIUIOTHI TUPATAIlMH, KOHCTAaHTHl PABHOBECHSI XUMUYECKOH pEaKIu, KOHCTaH-
TBI CKOPOCTH XUMHUYECKOW PEAKIMU, KOHCTAHTHI JUCCOLUAINH JICKTPOIUTA U T.JA., paboToil u
YCTPOHCTBOM MPUOOPOB M YCTAHOBOK, MO3BOJISIONIMX ONPEACIATh (DU3UKO-XMMUYECKHUE BEIHU-
YUHBI.

B mpouecce wu3ydeHHMs IUCIHMILIMHBI YYEOHBIMH IICTISIMH  SIBJISIFOTCS.  3HAKOMCTBO
0OaKayaBpoOM C OCHOBHBIMH METOJaMH pa0OThl yCTAHOBOK U MPHOOPOB, OMPEACIISIOMUX (U3UKO-
XUMHUYECKHE BEJIMYUHBI, METOJUKAMH pacyeTa (U3UKO-XMMHUYECKUX BEJIMYMH. Y CBOEHHE,
NOHMMAaHHe, CTPYKTYPUPOBAaHHUE IOJYYECHHBIX 3HAHWN MO OCHOBHBIM paznenaM (HhU3HYecKon
XUMHH.

JUist TOCTHXKEHUST ATHX TeNIel MCTONB3YIOTCS B OCHOBHOM TPaJWIIMOHHBIE WH(OpMa-
TUBHO-PA3BUBAIOIINE TEXHOJIOTUN O0YUYCHHUS C YISTOM PA3IMYHOIO COYCTAHUS MTACCUBHBIX POpPM
(7mexmus, 1abopaToOpHOE 3aHATUE, KOHCYIbTALNS, CAMOCTOSATENIbHAS Pad0Ta) U PEPOTYKTUBHBIX
METOI0B 00y4YeHHs (IIOBECTBOBATEIBHOE M3JIOKEHHE yueOHOH HMHDOpMAaIu, 00BSICHUTEIBHO-
WITIOCTPATHBHOE U3JI0KEHHE).

VYHuBepcuter olecrneyeH HeOoOXOAWMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrPaMMHOTO
o0ecrnieveHus:

e  CceMelcTBO KOMMEpPYECKHX ONEPaLMOHHBIX cucTeM cemelictBa Microsoft Windows;

e oducHsbI naket npunoxxenuit Microsoft Office;

e IpOrpamMMHasi CUCTeMa JJIsi OOHapYKEHUs TEKCTOBBIX 3aMMCTBOBAaHHH B y4eOHBIX U
Hay4yHbIX padoTax «AHTuIuiaruat.BY3»

10. Onucanue MaTepraaIbHO-TEXHHUUECKOM 0a3bl, HEOOXOMMOM JIIsl OCYIIECTBICHUS
00pa3oBaTeNbHOTO MpOoIecca MO JUCIUILTHHE

Peanuzanus yueOHOro mpoiecca OCyIECTBISETCS B CIEHUANBHBIX YUeOHBIX ayIUTOPHIX
YHHMBEpPCUTETA JJIsl IPOBEJCHUS 3aHATUN JIEKIMOHHOIO THIA, JA0OPATOPHBIX 3aHATHH, rPyMIo-
BbIX M WHIMBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJS U MPOMEXKYTOUHOM aTTECTAIIUU.
Bce aynuropun yKOMIJIEKTOBaHbI CIIEUAIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMHU CpelICTBa-
MU 00yuYeHUs, CIy)KaIlllUMHU JJIs TIpeJICTaBlIeHus] yueOHON MH(popMaIu OONbIIONW ayAUTOPHUH.
[Tpu HEOOXOTUMOCTH OOYJAIOIITUMCS TPEJIAratoTCss HAOOPHI IEMOHCTPAIMOHHOTO 000pyI0Ba-
HUS U y4eOHO-HATJISIHBIX TOCOOHH, o0ecrieurBaroIe TeMaTHYECKHe NILTIOCTPALIUH.

CamocrosTenpHast paboTa 00yJarOMIMXCs BBITOTHACTCS B CIICIIHATN3NPOBAHHOHN ayIUTO-
puM, KoTopas o0opyJoBaHa yueOHOIl MeOenbio, KOMIIBIOTEPHOM TEXHHKOH C BO3MOXKHOCTBIO
MOAKITIOUeHUs K ceT «MIHTepHeT» 1 00ecTeueHreM J0CTyIa B JIEKTPOHHYIO HHGOPMAIIMOHHO-
obpa3zoBatenbuyio cpeny YIJITY.

EcTth momemienue ayisg XpaHeHus U NPOPHIAKTUYECKOTO 00CTyXUBaHUS yueOHOro 000-
pPYAOBaHMUSL.
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TpeGoBanus kK ayAUTOPUAM

HanmeHoBanMe crieliialbHBIX TOMEIICHUH
Y TIOMCIICHHUH JJIs1 CAMOCTOSITEIBHOM PabOTHI

OCHAIIIEHHOCTH CIIEIHAIbHBIX ITOMEIEHUI
Y TIOMCIICHHI JJIs1 CAMOCTOSITEIIBHOM PabOThI

Ilomemienne nans JIEKIIMOHHBIX 3aHSITHM,
TCPYIIOBBIX W WHIAMBUIYAIBHBIX KOHCYIIb-
TalMi, TEKyIIeW W MpPOMEXKYTOYHOM arTe-
CTaIlUH.

Croubl U CTYIbs1, MeNOBast ocka. [lepeHoc-
HOE MYJIbTHUMEANIHOE 000pyI0BaHNE (HOYT-
OyK, 9KpaH, IMPOCKTOP).

[Tomerenue 1715 1aOOPATOPHBIX 3aHATUI

VYyeOHast yabopaTopusi (PU3NICCKON XHMHUH,
OCHaIeHHasl JTa0OpaTOPHBIMU CTOJAMH U CTY-
JBSIMHU, CICAYIOIMIMM O00OpYIOBaHUEM: IH-
cTuiaTop — 1 mT.; GOTOKOIOPUMETPHI — 5
IIT.; KaJOPUMETPhl — 4 IIT.; BEChl TEXHUYE-
CKME — 2 IIT.; BECbl TOPCUOHHBIE — 3 IIT.;
ANEKTPOIUIUTKHA — 3 TIT.; KOHAYKTOMETPHI — 2
IT.; pePpaKTOMETPhl — 3 IT.; HeHETOMETPHI
— 5 mrT.; cnekrpodoTomerp — 1 mT.; poranu-
OHHBIN BUCKO3UMETp — 1 1mIT.

[Tomemenust AJis caMOCTOSITENIHLHOU Pado-
THI

Crounbl, cTynbs, dKpaH, npoekrtop. Paboune
MeCTa CTYJCHTOB, OCHAIICHbI KOMIBIOTEPAMH
C BbIXOJOM B CETb I/IHTepHeT " 3JICKTPOHHYIO
MH()OPMAIMOHHYIO 00pa30BaTEILHYIO CPENy.

[Tomemnienne 1uIst XpaHeHUs U TPOQHUIAK-
TUYEeCKOro oOcCIyXuBaHUS y4eOHOTO 000-
pYyAOBaHHS

Pacxomubpie Marepuwanbl Il peMOHTa W 00-
CIIy’)KUBaHUSI TEXHHKH. Mecta i XpaHCHHUs
000pyI0OBaHUS
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