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AHHOTALIUA

padoueil mporpaMMbl Y4eOHOM M CIIUTIIMHBI
«b1.0.10.04 dusnyeckas U KOIOHIHAT XUMHUA» 1JIA MOATOTOB-
KM 0akaJiaBpa 1o HANPABJIEHHOCTAM
«buoTexXHO0JI0THS U MOJIEKYJISIPHAs 0H0J10THS» ; «BHOTEXHO0J10-
rusi MUKPOOPTaHU3MOB)

].[e.m; 0CBOCHHUA /IUCHMIIJIMHBI. (bOpMI/IpOBaHI/Ie TCOPECTUUCCKUX OCHOB U
YMGHI/Iﬁ I10 (1)I/IBI/I‘ICCKOI‘/’I )41 KOJIJIOI/I,Z[HOﬁ XHUMHH, BKJIIO4Yasa 3aKOHBbI XUMHYECKOMN TCP-
MOJIHMHaAMHKH, XUMHYECKOMN KHMHCTHUKHU, JJICKTPOXHUMHH, }IBJIGHI/If/'I, IMPOUCXOAAINX Ha
IpaHunc pasaciia (1)3.3, B KOJUIOMJHBIX CUCTCMAX, BBICOKOMOJCKYJIIPHBIX COCAUHCHU-
AX, 4TO IIO3BOJIUT IIPUMCHATD IMOJYUYCHHBIC 3HAHUA IIPHU IIPOBCACHHUHN ITIOYBCHHBIX, dI-
POXHUMHUUYCCKUX U aI'PO3KOJIOTHYCCKUX I/ICCHGI[OBaHI/If/'I.

MecTo AUCHUILVIMHBI B y4eOHOM IJIaHe: AUCLUMILIMHA BKIOYeHa B nuki bl.,
0a3oBast 4acTh, AUCHUIIMHA OCBAMBACTCS B 3 CEMECTpE MO HAMPaBICHHUIO MOATOTOB-
ku 19.03.01 - buotexHosorus.

TpeOoBanus K pe3yjabTaTaM OCBOCHHMS AUCHMIUIMHBI: B pE3yJbTaTe OCBOE-
HUS TUCIUIUTMHEI hopMupytoTcs cienyromue komnetennun: OIMK-1.1, OITK-1.2, OIK-
13.

KpaTkoe coaepxxaHue JMCHUIVIMHbI: XUMUYECKasi TEPMOAMHAMHKA, XUMU-
yecKkasi KHHETHKA, PaCTBOPBI, JIEKTPOXUMHUS, IOBEPXHOCTHBIE SIBJICHUS, CBOMCTBA
JUCIIEPCHBIX CUCTEM, BBICOKOMOJIEKYJIIPHBIE COETMHEHUS U UX PACTBOPBI.

OO0mas TPy10eMKOCTh TUCHHIIMHBL: 144/4 (dacoB/3a4. e]1.)

IIpoMeKyTOYHBII KOHTPOJIb: IK3aMEH.

1. Illeans ocBOEHNSI AUCHUILIHHBI

[lenbro ocBOCHUS TUCIUIUIAHBI «DU3NYeCcKast U KOJJIOUAHAS XUMHUS» SBJISECTCS
dbopMUpOBaHUE TEOPETUUECKUX OCHOB U YMEHUMN MO (PU3NUECKON U KOJUIOUTHON XU-
MHH, BKJIFOYAs 3aKOHbI XUMUYECKON TEPMOANHAMUKHN, XUMUUYECKON KMHETHUKH, DJIEK-
TPOXUMUHU, SBJICHUHN, TPOUCXOAIIMX HA TpaHuUIlle pazaena ¢as, B KOJJIOUIHBIX CHC-
T€MaXx, BBICOKOMOJIEKYJISIPHBIX COSIMHEHUAX, YTO TTO3BOJIUT MPUMEHSTH MOJTYYECHHbBIE
3HAHUS TIPU MPOBEACHUM IMTOYBEHHBIX, arPOXMMHUYECKUX U arpodKOJIOTMYECKUX HC-
CJIEIOBaHUMN.

2. MecTo TMCUMILTUHBI B YUeOHOM Mpoliecce

Juciummnaa «Pu3ndeckas M KOJUIOUIHAS XUMHS» BKIIOUCHA B 00s3aTEIbHBIN
nepeueHb ®I'OC BO 6a3oBoii yactu. Peanmmzanus mo aucnurummae «Pu3udeckas u
kosutouaHas xumus» tpedoBanuit ®I'OC BO, OITOIT BO ocytecTBiasieTcss B COOT-
BETCTBHUM ¢ YueOHbIM m1aHoM 1o HarpasieHuto 19.03.01 - buorexnonorus.

[IpenmecTByOmMMUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyeTcs
auciuiinHa «duszndeckas U KOJJIOUMHAS XUMUS SIBIAOTCS: «DPusukay, «Marema-



Tuka», «Heopranmdeckas xumus», «OpraHuueckas XUMUS», «AHAJIUTHUECKAs XU-
MUSD).

Kypc «®u3ndeckast U KOJUTOUIHAS XUMHUS SBIISICTCS OCHOBOIOJIATAIOIIAM JIJIS
W3YYCHUS CICIYIONINX JUCIUTUINH: « bruoxumus.

OCOO0EHHOCThIO JUCHIUILINHBI SIBISICTCS €€ HaNpaBICHHOCTh Ha peaTn3allfio
CTYJACHTAMH TIOJYYCHHBIX 3HAHHHA B TMPAKTUYECKOUN NEATEITHHOCTH, (OPMUPOBAHUHU
COBPEMEHHOTO MHUPOBO33PEHUS O IMPOIIECCaxX, MOCTOSHHO U TIEPUOIUICCKH TTPOUCXO-
IAMX B 00beKTax arpocdepbl, Ha OCHOBE COBPEMEHHBIX 3HAHWW U 3aKOHOB (hr3mde-
CKOM M KOJUIOMAHOW XWMHH, TTIOHHMAaHUH BO3MOXKHOCTEH W MEXAHH3MOB BIIHSHUS
(ympaBieHUs1) Ha MPOIECCHI (PeaKkuu ), IPOTEKAIOIIHE B arpocdepe.

Pabouast mporpamma aucturuMHbl «DU3udecKkas M KOJUIOWIHAS XUMUSD» IS
WHBAJIUOB ¥ JIMI[ C OTPAaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbsI pa3pabaThIBaeTCs
WHIUBUYAIEHO C YI€TOM OCOOCHHOCTEH MCUXO(PU3NYECKOTO PAa3BUTHS, WHINBUIY-
IBHBIX BO3MOKHOCTEH U COCTOSIHUS 3JJ0POBBSI TAKUX 00YJarOITIXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHMs MO JMCUMUILINHE,
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeIbHOM
NPorpamMMmblI

OO6pazoBaTenbHbIC PE3yJbTaThl OCBOCHUS JUCIHUIUIMHBI O0YJaIOIIUMCS, TIPE/I-
CTaBJICHEI B TaOmIe 1.

4. CTpyKTYypa M cojiep:KaHue U CHUTLTHHbI

4.1 PacnpenesieHue TPYA0EMKOCTH AUCHUILIMHBI IO BUAaM padoT
1o ceMecTpam

O611ast Tpy10EMKOCTh TUCIUTIIIUHBI cOcTaBisieT 4 3a4. en. (144 yacoB), ux
pacmpeziesieHue o BujaM paboT B ceMecTpe MpeACTaBIeHO B Tabuiie 2.



TpeGoBanus Kk pe3yabTaTaM OCBOCHUS Y4eOHOW JUCHUTITIMHBI

Taomuna 1

JU3UPOBATh, UCIIOJIL30-
BaTh OMOJIOTMYECKHE 00b-
€KTBI M ITPOLIECCHI, OCHO-
BBIBasICh HA 3aKOHAX H 3a-
KOHOMEPHOCTSIX MaTeMa-
TUKH, QU3HIECKUX, XUMU-
YECKUX M OMOJIOrHYECKHUX
HaYK " NX B3aHUMOCBA3AX

AHIE€ OCHOBHBIX 3aKOHOB
TEMaTUUECKUX U €CTECT-
HHBIX HayK, HEOOXOAUMBIX
51 pELIICHUS] TUTIOBBIX 3a/1a4
0 eCCHOHAIBHON JEATENb-
CTH

KOHBI (DH3UYECKOM M KOJI-
JIOUTHOW XUMUH, (PHU3UKO-
XHMHYECKHE CBOMCTBA
HEOPTaHWYECKUX U Op-
raHUYECKUX COETUHEHHUH

BaTh (PM3UKO-XUMHUUYECKUE
Y KOJIJIOUTHO-XUMHYECKHE
napameTpbl U XapaKTepH-
CTHKH, UCTIOJIb3YsI 3aKOHBI
XUMHUYECKON TEPMOUHA-
MUKHU ¥ KHHETUKH, JIEK-
TPOXHUMHH, UCIIOIH30BAThH
MaTeMaTHUYeCKUe MOJIEIH
IUTsL pacueTta GU3MUKO-
XUMUYECKHUX XapaKTepH-
CTUK

No Kon Copnepxanue WHauKaTopbl KOMIETEH- B pe3ynbrare n3ydeHus yueOHON AUCHUILUIMHBI 00YYarOIUecs] JOKHBL:
~ | KoMmIIe- KOMITETCHIINH (KUITU €€ oui
/1 3HaTh yMETh BIIAJICTh
TEHIIUN YaCTH)
1. |OIIK-1 |Cnocoben u3yuath, aHa- | OIIK-1.1. JleMOHCTpUpYeT |OCHOBHBIC OHATHUS M 3a- |PACCUUTHIBATH U OLICHU- | CHCTEMAaTU3UPOBATh Me-

TOJIbI peUIeHHs 3a/1a4,
OIUCHIBATh PE3YNIbTATHI,
(dbopMynupoBaTh BHIBO-
Ibl, IPOrHO3UPOBATH
pa3BUTHE CUTYaIUil, U3-
MEHEHHUE COCTOSIHUSI I1a-
pamMeTpoOB CHUCTEMBI WU
AJIEMEHTOB, PE3YJIbTAThI
AKCIIEPUMEHTA

OIIK-1.2. YMeeT UCIOIIb-
3aTh HABBIKU JJA0OPATOPHOM
DOTBHI U METOALI XUMUU,
3UKH, MAaTEMaTHYECKOTI'0
JETMPOBAHMS U MaTeMaTHu-
CKOM CTaTUCTHKU B Tipodec-
ODHAJILHOM JTeATEeIbHOCTH

OCHOBHBI€ ITOHATHS U 3a-
KOHBI (PU3UYECKOM U KOJI-
JIOUJTHOM XUMUH, (PU3HKO-
XUMHUYECKHE CBOMCTBA
HEOpPraHUYEeCKUx U op-
TFaHUYECKUX COCAVUHEHUN

BOCIIPUHUMATh, 0000111aTh
Y aHaIM3UpOBaTh UH(DOP-
MallUIo, MOTYYEHHYIO U3
pa3HbIX UCTOYHHUKOB, 110
(UBUKO-XUMUYECKUM,
ANEKTPOXUMUYECKUM
mporeccam, MPoOUCXois-
MM B MOYBE U PACTCHUSIX

CTaBUTb LCJIb U OpTraHn-
30BBIBaTh €€ JOCTHIXKC-
HHUC, YMCTh TIOSAICHUTD
CBOIO IICJIb U BBI6I/IpaTB
IMYTHU OJOCTHIKCHUSA

OIIK-1.3. Bimageert HaBbI-
MH T€OPETHIECCKOTO 1
CTIEPUMEHTAIILHOTO UCCIIe-
BaHUs1 00BEKTOB TIpodec-
OHAJIBLHOMU JIEATEIbHOCTH,
HOBBLIBASICh HA 3aKOHAX U
KOHOMEPHOCTSIX MaTeMaTH-

CKUX, (1)I/ISI/I‘IGCKI/IX, XUMMH-

OCHOBHBEIE ITOHATHS U 3a-
KOHBI (pU3MUECKOM U KOJI-
JIOUTHOM XUMUH, (PU3UKO-
XUMHYECKHE CBOIICTBA
HEOPraHWYEeCKUX U Op-
TaHWYECKUX COeTMHEHUMN

MPUMEHSITh pacUeTHBIEC U
rpaduvecKkue METObI JJIs
WHTEPIIPETAIINU PE3YITb-
TaTOB IKCIIEPUMEHTA

HaBBIKAMHU pabOTHI C XU-
MUYECKUMU peaKTHUBAMHU
U 000pyZ0BaHHUEM, OCY-
HIECTBIATH (PU3UKO-
XUMHUYECKHE ITPOLIECCHI
U YIPaBJISITh UX MPOTe-
KaHHEM




CKHX U OMOJIOTHYECKHUX
YK 1 UX B3aUMOCBA3AX




3AOYHASA ®OPMA OBYYEHUA

Tabnuna 28
Pacnpeneﬂenne prI[OéMKOCTH JUCHHUIIJIMHBI 110 BUJIaM paﬁoT 1o ceMeCcTpam
TpyroémkocTb
Bun yueOHo# padboThl qae, BT 110 ceMecTpam
3UMHMIi | JIeTHHId
OO6mas Tpy10EMKOCTh JUCIUTUINHBI IO Y4eOHOMY IJIaHy 144 36 108
1. KonrakTHas padora:
AyauTopHas padora 16,4 2 14,4
8 MoMm uuce:
nexyuu (J1) 6 2 4
nabopamopnvle pabomul (JIP) 10 10
KOHMAaxKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTosiTeabHasi padora (CPC) 119 34 85
KOHMpOIbHAsl paboma 16,4 16,4
camocmosmenbHoe UzyueHue pazoenos, camono02omosKka (npo- 94
pabomka u nogmopeHue 1eKYUOHHO20 MAMepuald u Mamepuaid 34 60
VUEeOHUKO8 U YUeOHbIX NOCOOUL, NO020MOBKA K 1aDOPAMOPHbIM U
NPAKMUYECKUM 3AHAMUAM, KOJLIOKGUYMAaM U m.0.)
Iloozomoska K s3K3ameHy (KOHmpOoib) 8,6 8,6
Bu mpoMexxyTOYHOTO KOHTPOJIS: DK3aMeH
4.2 ConepxxaHue TUCHHIINHBI
3A0OYHASA ®OPMA OBYUYEHMUSI
Tabania 3B
TemaTnuyeckuii NUIaH y4eOHOH AU CIUTNIHHBI
AynuTopHas padora Bueayauro
Hazrfzzﬁiﬁﬁe(gzggzﬁg;f;; oM Bcero J JIP IIKP pHas
padora CP
Pasznen 1 «Xumnueckas 22 1 1 - 20
TEPMOAMHAMHKAY
Tema 1 «IlepBblii 3aKOH TEPMOJIUHAMUKN 12 1 1 - 10
Tema 2 «BTopoii 3aKOH TepMOAMHAMUKIY 10 - - - 10
Pasznen 2 «XuMuueckass KHHETHKA» - - - - -
Tema 3 «KnHETHKAa XUMUYECKHUX PEaKIIA) - - - -
Pasnen 3 «PacTBOpbD) 22 1 1 - 20
Tema 4 «PactBopsl. 3akoHbl Payis. 12 1 1 - 10
OcmMmoc.»
Tema 5 «PU3UKO-XUMHUUECKHAE METOIbI 10 - - - 10
MCCIICIOBAHHSI PACTBOPOBY
Pa3nen 4 «aeKTpoXumMus) 25 4 1 - 20
Tema 6 «IIEKTPOIHBIC TPOIIECCHD) 13 2 1 - 10
Tema 7 «D1€KTpONIPOBOHOCTD) 12 2 - - 10
Pa3nen S5 «IloBepXHOCTHBIE SIBJIEHUSD) 21 - 1 - 20
Tema 8 «SIBnenus Ha rpanuie paszaena haz» 11 - 1 - 10
Tema 9 «lIpakTuyeckoe NpUMEHEHHE 10 - - - 10




AyauTopHasi padora Bueayauro
HaunmMmeHoBaHue pa3aesioB M TeM
Mfm‘;mnﬂe(}l;{ ;%H‘.;HHO) ¢ Beero JI JIP MKP pHast
pabdora CP
azgcopOoum»
Pa3nen 6 «CBolicTBa AUCHEPCHBIX 24 - 4 - 20
CHCTEM»
Tema 10 «Kommonaaele CUCTEMBI U UX 12 - 2 - 10
CBOMCTBa»
Tema 11 «YcTORYMBOCTD KOJJTOUIHBIX 12 - 2 - 10
CHCTEM»
Pa3nen 7 «BbicokoMOJIeKYJISIPHBIE 21 - 2 - 19
COEeTUHEHHS] M UX PACTBOPbHI»
Tema 12 «BbpIcOKOMOJIEKYIISIpHBIE 21 - 2 - 19
COCJIMHEHUS U UX PACTBOPHD
KoHnrtakTHas paboTa Ha MPOMEKYTOYHOM 0,4 - - 0,4 -
koHTpoie (KPA)
Koncynpranus - - - - -
Konrtpoin 8,6 - - - -
Bcero 3a 3umMHuMii cemecTp 2 - 34
Bcero 3a jieTHuii cemectp 4 10 0,4 85
HToro mo 1ucuuniInHe 144 6 10 0,4 119

Paszpeu 1. «Xumuyeckass TEPMOJAMHAMMUKA)
[IpenMet u comepxanue Kypca GU3MIECKON XUMHH. 3HaUeHUE (U3NYECKOU XUMUHU.
Xumuyeckass TepmoanHamMuka. [lepsoe Hauano tepmoanHamMuku. BHyTpeHHsS 3HED-
r'usi, TeIoTa U padora. TemnoThl MPOLEecCOB MPU MOCTOSHHOM O0OBbEME U JABJICHHH.
Onranenusa. 3akoH ['ecca. CnenctBust u3 3akona ['ecca. Termmorel 0Opa3oBaHUsl U
cropanus. CTaHIapTHBIE TEIUIOTHI. 3aBUCUMOCTh TEIIOBOTO 3 dekTa oT Temrepary-
pbl. YpaBHenusi Kupxroga. Bropoe Hayano TepMoauHAMUKH, €T0 MaTEMaTHYECKOE
BbIpaxkeHue. JHTponus. CTaTUCTUUECKOE MCTOJIKOBAHUE MOHATHUS SHTponuu. CBs3b
DHTPONMU C TEPMOAMHAMHUUYECKON BEpPOATHOCTHIO. IIpuMeHeHue BTOpOro Hauana
TEPMOJMHAMHUKU K H300apHO-(M30XOPHO-) M30TEPMHUYECKUM MpoIeccaMm. DHEPIus
['n00ca, sneprus I'enpMmrosbua. OnpeneneHue HampaBiIeHHUs Mpolecca M yCIOBUN
paBHOBecus. TpeTbe Havasio TepMoauHaMuku (roctynart Ilinanka). Beruucinenue ao-
COJIFOTHOM 3HTPOIIUHU.

Pa3znea 2. «XumMuuyecKkass KHHETHKA»
Kuneruka. Ckopoctb peakiuu. KoHcranra ckopoctu. YpaBHenue Appenuyca. [Ips-
Mas peakuus. OOpaTHas peakiusi. 3aKoH JelcTByomuxX macc. [lopsaok peakuuu mo
BeniectBaM. OOUIMI MOPSAOK peakuuu. DJIeMeHTapHble peakuuu. MoJekyIspHOCTb
peakuuu. Peakuuu HyneBoro nopsiaka. Peaknuu nepBoro nopsiaka. Peakuuu BToporo
nopsinka. Ilepuon momypacnana. IlpaBuno Bant-T'odda. YpaBuenue Appenuyca.
Temnepatypubiii koddduruent. DHeprus aktuparuu. Katamm3. dotoxummuueckue
peaKIuu.

Pa3nen 3. «PacTtBopbD)
OO01ast xapakrepucTuka pacTBopoB. MaeanbHble pacTBOphL. 3akoHbl Payns. OTkio-
HEHHE OT 3akoHa Paynda. TepMmoamHamuka pacTBOpoB. [[uarpamma JaBiieHHE-COCTAaB.




Huarpamma kunenus. Ocmoc. Ocmotuueckoe aaBieHue. YpaBHeHnue Bant-I'odda.
Ponb ocMoca B 6uosnornyeckux cuctemax. I[louarue pH pactBopos. bydepnsie cuc-
TEeMbI U UX cBoMcTBa. bydpepHas emxocTs. Onpenenenne pH noTeHIMOMETpUYECKUM
MeTosoM. Poiib Oy(depHBIX cucTeM B OMOJIOTMYECKUX 0OBbEKTaX.

Pasnen 4. «aekTpoxumMus»

PactBopsl 3nexktposntoB. Teopus snexkTpuyeckoil auccounanun Appenuyca. Oc-
HOBHBIC TIOJIOKEHUSI TEOPUM CHWIBHBIX 3eKTposuToB Jlebas m Xrokkens. AKTUB-
HOCTb, KOO(PQPUIMEHT aKTHUBHOCTH. 3aBUCUMOCTH KOX((UIIMEHTa aKTHBHOCTH OT
VMOHHOW CHJIbI. DJEKTPOIPOBOJIHOCTh PACTBOPOB. Y JA€/IbHAS M KBUBAJICHTHAS JJICK-
TPONPOBOJAHOCTh, 3aBUCUMOCTh OT KOHUEHTPALMH. 3aKOH HE3aBUCUMOCTH JIBHIKECHHUS
nOoHOB. [lonBmKHOCTE MOHOB. [IpakTHYECKOE IPUMEHEHHE METOJA JIEKTPOIPOBOI-
HOCTH. ODJEKTPOJHBIE Mpouecchl. ['abBaHNYEeCKHE AIEMEHTHI. BO3HMKHOBEHUE I1O-
TEHIMaja Ha rpaHuie paszaena ¢as. CTpoeHue IBOWHOTO SJIEKTPUUYECKOTO CIOSL.
YpaBHenue HepHcra o1 2JIEKTPOAHOrO MOTEHOMANA. | aJlbBAHUYECKUN 3JIEMEHT.
TepMmomuHaMUYeCKUii BBIBOJI ypaBHEHUs Juisi snektpoaBuxkyied cuibsl (DC).
OnekTpoapl 1-ro, 2-ro poaa, peaokc-3nekTpoabl. CTaHAapTHBIM NOTEHIMAN. THUIIbI
rajJbBaHUYECKUX JJIEMEHTOB: XMMUUYECKHUE U KOHIIEHTpauruoHHble. [Ipaktuyeckoe unc-
ITOJIb30BaHUE METOJA TOTEHIMOMETPHH.

Paszpneu S. «IloBepxHOCTHBIE SIBJICHUSD)

[ToBepxHocTHas sHeprusi. CopOIMOHHBIE MPOIECChl. AJCOPOIMS Ha TpAaHUIE TBEP-
noe Tteno-ra3. YpaBHeHue @Dpelingnuxa. Teopus MOHOMOJEKYJISIPHOM aACcOPOLMH.
AJicopO1usi Ha rpaHuIle TBEpAOE Telo-pacTBop. Tumnbl aacopoentoB. Monutsl. Ten-
noBble 3PdekTrl mpu agcopOuuu. AncopOiust Ha TpaHulle pacTBop-ras. [loBepxHo-
CTHO-aKTUBHBIE BemlecTBa. YpaBHeHue [ub0ca. IlpaBuio Tpaybe. YpaBHeHue
MumkoBckoro. CTpoeHre MOHOCTOEB. AJICOPOILIMOHHOE MOHMKEHNE TBEPIOCTH.

Pa3nen 6. «CBoiicTBa TUCIEPCHBIX CHCTEM)

OcHOBHbBIE OCOOEHHOCTH KOJUIOMAHOTrO cocTosiHus. Kiaccudukamus IucHepCHBIX
cucteM. OOpa3zoBanue mABoMHOro wuoHHOrO cinosi. IIpaBuno ®asuca-Ilannera-
IleckoBa. DyeKTpOKMHETHYECKHE sBIEHUSA. CTpOEHHE IBOMHOTO 3JIEKTPUUYECKOIO
CJI0s. DNEKTPOKMHETUYECKUI MOTEHIMANI U ero onpeneneHue. CTpoeHne MUIEIIBL.
MOoJIeKyIApHO-KUHETUYECKUE U OINTHUYECKHUE CBOWCTBA KOJUIOMIHBIX CHUCTEM. bpo-
yHOBckoe ABwkeHue. Juddysus. CeaqumentaniionHoe paBHoBecue. OnaaecieHIms.
VYaerpamukpockonus. dpdext Tunnans. uanusz. Dnexrpoauanus. akTopsl ycTo-
YUBOCTH KOJUIOMJHBIX CUCTEM. PacknmHuBaromee napieHue. KoHLEHTpalMoHHas U
HeWTpanu3anuoHHas koarynsuua. Koarynsuus snektponuramu. KuHernka koaryis-
uuu. CTpykTypooOpa3oBaHME B JUCIEPCHBIX cHcTeMaX. Bs3kocTh CBOOOIHO-
JIUCIIEpCHBIX cucTteM. CBS3HO-IUCTIEpCHBbIE CUCTEMBI. CTPYKTYpHasi BA3KOCTb. | enn.
Tukcorponus. PakTOpPhI, BIMUSIONUE HA TIEPEXO] MOJICKYJIAPHON (POPMBI B MUIIET-
asipuyto. ComoOuan3anusi.

Paznen 7. «BbICOKOMOJIEKYJISAPHbIE COCIMHEHUS] U UX PACTBOPbHD)
Bricokomonekynsipusie coenunenus (BMC), ocOOEHHOCTH CTpOEHUS MX MOJIEKYI.
['MOKOoCTh MOJIEKYJl. DJACTUYHOCTh M IUJIACTUYHOCTh MOJUMEPOB. Bynkanuzamus.
ArperatHoe cOCTOsIHHE. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coequHeHui. PactBope-
Hue nojquMmepoB. ConbpBaramusi MOJIEKYJ. AccolManus MOJIEKYJI B PacTBOpax IMOJIU-
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MepoB. OCOOEHHOCTH OCMOTHYECKOTO JABJIEHUS M BSI3KOCTH y PAaCTBOPOB IMOJIMMeE-
poB. Metoapl onpezenenus: MoiekyiapHoil maccel. HaOyxanue. Crenenb. Kunernka
HaOyxanus. Jlanenue nHaOyxanus. CTyIHU.

3AOYHASA ®OPMA OBYYEHUA

4.3 Jlekunu/nadopaTopHble/IpakTHYecKne/ 3aHATHS

Tabauna 48
Conep:kaHue JIEKIHIi/JTa00paTOPHOT0 MPAKTHKYMA/MPAKTHYECKUX 3aHATHI |
KOHTPOJIbHbIE MEPONPUSTHSA

dopmupyem
. Bun
Ne Ne u Ha3Banme JeKkumii/ ple KoJua-Bo
Ne paznena KOHTPOJILHOTO
n/n J1a00pPaTOPHOr0 MPAKTHKYMA KOMIIeTEHI U 4acoB
" MeponpHATHSA
Pa3nes 1. Xumnueckass TepMOAHHAMHKA 2
1L Tema 1. Ilep- | JlaGopatopHas pabora Ne 1.
BBIA 3aKOH «Tepmoxumust. 3akoH I'ecca. On- 3amuTa J1abo-
TEPMOJMHA- | peAelieHue TerIoBbIX 3 dexToB paTopHO# pa- 1
MUKH XUMHUYECKUX PEaKIIUi» 00THI
Jlexnus Ne 1. «Xumuueckas tep-
MOJMHAMUKA: OCHOBHBIE TIOHSTHS. 1
IIepBblil 3aKOH TEPMOAVMHAMUKH )
OIIK-1.1
Tewma 2. Bro- | Jlekus Ne 2. «BTopoii 3akoH OIIK-1.2
poii 3aKOH TepMOJAMHAMUKH. TepMoIUHAMU- OIIK-1.3
TepMOJMHA- | YecKue noTeHuansl. [Ipaktuye- . .
MUKH CKO€ MTPUMEHEHNE TePMOIMHAMHU-
KI»
JlaGopatopHnas pabora Ne 2. «On-
3aiuTa J1abo-
penesieHre SHTPOINH PEaKIINH, .
paTopHO# pa-
SHEPTUU AKTUBALIUK) -
00THI, OTpoC,
TeCcT
2. Paznen 2. XumMuueckass KHHETHKA -
Tema 3. Ku- JIekmg Ne 3. «Xumnueckas KuHe-
HETUKAa XU- Tuka. OCHOBHBIE MOHATUA. DAKTO-
MHUYECKHX PBI, BIUSIONINE HA CKOPOCTh XH-
peakuuin MHUUYECKUX PEAKIIUIN»
Jlekuus Ne 4. «Monekynsprocts u|  OIIK-1.1
MOPSIIOK PEAKIIHI OIIK-1.2
OIlK-1.3
JlaGopatopHnas padora Ne 3. «Ku- 3ammra J1abo-
HETHUKA XUMHUYECKUX PEaKIINi B paTopHO# pa- -
pacTBopax» 00THI
JlaGoparopHas pabota Ne 4. 3amura J1abo-
«XUMHYECKOE paBHOBECHE. 3aKOH paTopHoii pa- -
JIEUCTBYIOIIUX MACC» OOTBI
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®opmupyem

. Bn
Ne Ne u Ha3BaHMe JeKuMiA/ ble A KoJu-Bo
Ne paznena KOHTPOJILHOTO
n/n J1a00paTOPHOro MPaKTHKyMa KOMIeTeHIH 4acoB
H MeponpHsITUsI
Pasgen 3. PacTBophbl 2
3. Tema 4. Pac- | JlaGopartopHast pabora Ne 5.
3arura Jrabo-
TBOpHI. 3aKk0- | «PactBophl. MccnenoBanue N
. paTopHO# pa-
Hbl Payis. CBOMCTB OydepHbIX 1 HeOy]ep- 1
0O0THI, OIpoC,
Ocwmoc. HBIX CUCTEM»
TECT
Jlexkuust Ne 5. «PacTBOpbI: OCHOB-
HBIC TTOHITHS) l 1
Jlexuust Ne 6. «PacTBOpbI He-
aﬂeKuT OJINTOBY b OIK-1.1 - -
P OI1K-1.2
Jlexuus Ne 7. «PacTBOpbI dIeK- OIIK-1.3
TPOJUTOBY l i}
Tema 5. ®u- | Jlekuus Ne 8. «bydepnsbie cucre-
3UKO- MBI» } }
XUMHHCCKIE | 1TaG0opatopras paGota Ne 6. «Or-
METO/TBI HC-

CTOJBI HC penenenue pH nmoreHmomMeTpu- 3amuTa J1abo-
CHENOBAHIA | yookpM MeTOOM B GHOMOTHYE- paTopHOii pa- -
PpacTBopos CKHX 00BEKTax» OOTBI

4. Pazzen 4. DaeKTPOXUMHS 5
JlaGopatopHnas paborta Ne 7. «On-
3amuTa J1abo-
peneneHue ICKTPOIHBIX MTOTEH- .
paTopHO# pa-
Tema 6. [[MAJIOB U KOHIICHTPAIIMX HOHOB B 50ThL OlPOC 1
DneKTpoa- pacTBOpax METOAOM U3MEPEHUS T’GCTp ’
HBIE MIPOLIEC- | AMEKTPOABIDKYIIUX CHIDY
CBI Jlexmus Ne 9. «O6pazosanue J19C.
DNEeKTpOAHBIE MPOLIECCHI. DIIEK- - 2
tposl | u Il pona»
Jlexuus Ne 10. «OxucnurtenbHO-
BOCCL;aHOBI/ITenLHLIe CHUCTEMBI 1 OTK-1.1
eI0KC-3IeKTpoibl. oHCeneKkTrB OIIK-1.2 ) 2
P POABL. OITK-1.3
HBIC JICKTPOJIBL.»
Tema 7. Jlekuus Ne 11. «QnektponpoBoa-
DIEKTPONpoO- | HOCTHY
BOJIHOCTh Jlaboparopnas pabota Ne 8.
3ammura J1abo-
«DneKkTprudeckasi IpOBOAUMOCTh o
paTopHO# pa- -
Y ee UCIOJIb30BaHue ISl aHAII3a
00TBI, OTIPOC
pPacTBOPOB AIEKTPOTHUTOBY
Pasze 5. [IoBepXHOCTHBIE SIBJIEHHS 1
5. Tema 8. SB- JIaGopartopHas pabota Ne 9. OIK-1.1
JICHUS Ha «[ToBepXHOCTHBIE SIBJICHUS U a]I- OIIK 1'2 3amura Jabo-
TpaHulle pa3- | copOIus» OIIK 1'3 paTopHoIii pa- 1
nena ¢as ' 0O0TBHI, OTIPOC
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®opmupyem

. Bu
Ne Ne u Ha3BaHMe JeKuMiA/ ble A KoJu-Bo
Ne paznena KOHTPOJILHOTO
n/n J1200paTOPHOIro MPAKTHKYMAa KOMITETEeHIIH 4acoB
H MeponpHsITHS
Jlexmus Ne 12. «SIBnenust Ha rpa-
Hule pazzaena ¢az. [IAB» - 1
Tema 9. Jlexmms Ne 13. «MonekymnsipHas
[IpakTuue- aacopous» - 1
CKOE TIpuMe-
HeHne an Jlexmus Ne 14, «DnexktposutHast
) - 1
copGuH aacopouus. MoHUTE)
JlaGopaTtopnast pa6ota Ne 10. 3amura jJado-
«VIOHUTBI ¥ MOHHBIN OOMEHY paTropHo# pa- 1
0O0THI, OIpoC,
TECT
6. Pa3zgen 6. CBoiicTBa TUCIIEPCHBIX CHCTEM 2
Tewma 10. 3amura jJado-
JlaGopartopnast pabora No 11. HI .
Kosmounaueie paTropHoO# pa-
«KommonaHsie cucTeMbl, BX 00pa- 2
CHUCTEMBI 1 . 0O0THI, OIpoC,
N 30BaHHE U CBOMCTBAY
WX CBOMCTBA TECT
Jlexnust Ne 15. «/lucnepcHsble cuc-
Tembl. CBOMCTBA KOJUIOMIHBIX pac- - -
TBOPOBY ) OIK-1.1
P OITK-1.2
Tema 11. Yc- | JTaGoparopnas padota Ne 12.

N OIIK-1.3 3armura Jiabo-
ToitunBocTh | «Koarymsmus muopoOHBIX U ATODHOI Dat
KOJUTOWJIHBIX | THO(HILHBIX KOJJIOUTHBIX pac- parop P

00TBI, OTIPOC
CUCTEM TBOPOB»
Jlexmmst Ne 16. «Y cTolunBOCTH
KOJUTOUAHBIX cucteM. Koaryms- - -
[IMS KOJUTOUTHBIX PACTBOPOBY
Paszgea 7. BbicokoMoOJIeKY/JISIPHbIE COeIMHEHUS] M UX PACTBOPbI 4
7. Tewma 12. JlabopaTtopHas padota Ne 13.
Bricokomo- «Xumuueckue u GU3NKo- 3amuTa J1abo-
JIEKYJSIPHBIE | XUMHUYECKHE CBOMCTBA PaCTBOPOB paTopHO# pa- 2
COCTMHEHUSI | BHICOKOMOJICKYJISIPHBIX COEIUHE- OOTBI
1 CBOMCTBA HHD»
ux pactBopoB | Jlekius Ne 17. «CBoiicTBa pac- OIIK-1.1
TBopoB BMC. YcTONYMBOCTH OIIK-1.2
pactBopoB BMC» OIIK-1.3
JlaboparopHnas pabota Ne 14.
3amura Jabo-
«OmnpeneneHue N303IeKTpUIe- .
. paTopHoii pa-
CKOM TOYKH TUAPOPHUIBLHOTO 307151 2

BHUCKO3UMETPHUICCKUM METOAOM)

0O0THI, OTIpOC,
TECT

3AOYHASA ®OPMA OBYYEHUA
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Ta0Omuma 5a

Hepequb BOIIPOCOB JIJIsI CAMOCTOATEC/ILHOI'O N3YYCHHUSA TUCITUIIINHBI

Ne Ilepeyenb paccMaTpuBaeMbIX BONIPOCOB JJis1 | Popmupyemble
Ne paznesna u TeMbl
n/n CAMOCTOSITEJILHOT0 U3YYEHNSI KOMIIETeHIIH U
Pasznea 1. Xumuyeckasi TepMOAMHAMUKA
1. | Tema 1. IlepBsiii 3a- | TemIoTsl IPOLECCOB IIPU ITOCTOSHHOM 00BbEME U
KOH TepMOJMHAMUKK | naBneHuu. YpasHenus Kupxroda. OITK-1.1
2. | Tema 2. Bropoii 3akon | CTaTUCTUYECKOE MCTOJIKOBAHHME MOHSATHS DHTPO- OHK-1.2
TEPMOIUHAMUKHU nud. CBs3b SHTPONHUHU C TEPMOJAMHAMUYECKOM OHK-l.B
BEpPOSTHOCTHIO. [IprMeHeHue BTOpOro Hauana '
TEPMOJMHAMUKHA K H300apHO-(M30XOPHO-) H30-
TEPMUYECKUM IPOIIECCaM.
Pa3nen 2. Xumuueckass KHHETHKA
3. | Tema 3. Kuneruka | MoJeKyasspHOCTh peakuuH. Peaknuu HyJIEBOTO OIIK-1.1
XUMHUYECKHX peakuui | nopsnaka. Peakuuu nepBoro nopsuaka. Peakuuun OIIK-1.2
BTOpOro nopszaka. [lepuon nonypacnana. OIlK-1.3
Pa3nea 3. PacTtBopbl
4. | Tema 4. PacrtBopsl | 3akoHbl Paynsa. OtkinoHeHue oT 3akoHa Payss.
3akonbl Paynsa. Oc- | Tepmoaunamuka pactBopoB. [luarpamma naBie-
MOC. Hue-coctaB. OcMoc. OcMOTHYECKOE JaBJICHUE. OIIK-1.1
Posp ocMoca B GM0JIOrMYECKUX CHCTEMaXx. OIIK-1.2
5. Tema 5. @usuko- | Knaccudpukanus (U3MKO-XUMHYECKUX METOOB, OIlK-1.3
XUMHYECKHE METOJIbI | IPUHIIUIIBI, MPOOOTOArOTOBKAa K aHaIM3y, CO-
UCCIIEIOBaHMUs  pac- | BpeMEHHas anmnaparypa u o0opy10BaHUE
TBOPOB
Pasnen 4. Daekrpoxumus
6. | Tema 6. DnexrpoaHbie | BO3HHKHOBEHHE IMOTSHIMANIA HA TPAHUIE pa3Jie-
MPOLIECCHI na ¢a3. CTpoeHue IBOMHOTO DSIEKTPHUECKOTO
cnosi. YpaBHeHue HepHcTa st 3I€KTpOAHOTO OITK-1.1
noteHuana. ['anbBaHUYECKHI SJIEMEHT. OTIK- 1' 5
7. | Tema 7. Dnextpornpo- | YaenbHas ¥ OKBUBAJIEHTHAs AJIEKTPOMPOBOJ- OHK-1.3
BOJTHOCTD HOCTb, 3aBUCHUMOCTb OT KOHIICHTpPAllUU. 3aKOH '
HE3aBUCUMOCTH JIBUKE€HUS MOHOB. [10BUKHOCTH
noHOB. [IpakTHyeckoe NpPUMEHEHHE METOja
AJIEKTPONPOBOJAHOCTH.
Pasznea S. IloBepxXHOCTHBIE SIBJICHUS
8. | Tema 8. SIBnenus Ha AncopOuusi Ha TpaHHIIE TBEPAOE TEJIO-PaCTBOP.
rpanue pazzaena ga3z | Tunsl ancopbentoB. Monutsl. Ternosie 3¢ dex- OIlK-1.1
TBI IPU 31COPOIIMH. OIIK-1.2
9. | Tema 9. IlpakTnye- VYpasuenue [lumkoBckoro. CTpoeHre MOHOCIO- OIIK-1.3
CKOE MMPUMEHEHHE all- | €B. AJCOPOIMOHHOE MOHKEHNUE TBEPIOCTH.
copOruun
Pa3nen 6. CBoiicTBa JUCHIEPCHBIX CHCTEM
10. | Tema 10. Komroua- CtpoeHne JBOWHOTO DJIEKTPHUYECKOTO  CJIOS.
HBIE CUCTEMBI U UX DNEKTPOKMHETHYECKUIN MOTEHIMAl U €ro OIpe- OIlK-1.1
CBOICTBa nenenne. CTpOeHNE MUIIEIIBI. OIlK-1.2
11. | Tema 11. Ycroiiun- PacknunuBatomee napnenue. KoHIeHTpannoH- OIIK-1.3

BOCTH KOJIJIOMJTHBIX
CUCTEM

Hasg U HEeWTpanu3aunoHHas Koarymsanus. Koary-
Js1Us 3JeKTpoauTamu. KMHEeTHKa Koarysiiyi.

Pa3nes 7. BbicOKOMOJIEKYJISIPHBIE COCINHEHHUSI H MX PACTBOPHI
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Ne ITepeuens paccMaTpHBaeMbIX BOIIPOCOB A1 | PopMupyeMEbIe
Ne paznena u Tembl p p P p a PMHpY

n/n CaMOCTOSITEILHOT0 H3yYeHH KOMIETEHIIHN
12. | Tema 12. Beicokomo- | Ocobennoctu crpoerus mosiekyn BMC. T'u6-
JIEKYJISIPHBIC COCIU- KOCTh MOJICKYJ. DIACTUYHOCTh U TUIACTUYHOCTH
HEHMsI U CBOMCTBA X | MONMMEPOB. Bynkanwzamms. ArperaTHoe co-
pacTBOpOB cTosiHUE. AccolMalMs MOJIEKYJ B pacTBOpax Io- OIIK-1.1
auMepoB. OCOOEHHOCTH OCMOTHYECKOTO J1aBJie- OIIK-1.2
HUA U BA3KOCTH Y pacTBOpPOB MOJIUMEpPOB. MeTo- OIIK-1.3

IIbl OIpe/ielieHHs] MOJIeKyJIsapHoi Mmacchl. Haly-
xanue. Crenenb. Kunernka naOyxanus. JlaBne-
HUE HaOyXaHUs.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Tabmuma 6
IIpuMeHeHNe AaKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJOT U

HaumeHoBaHMe MCII0JIb3yeMbIX AKTUBHBIX U
Tema u popma 3ausaTust HHTEPAKTUBHBIX 00Pa30BaTeIbHbIX TEXHOJIO0-
007

Ne
n/n

1. | Tepmoxumus. 3akon ['ecca. Ompe-
JIeTICHUE TETUIOBBIX A(PPEKTOB XH- JIP | PaGota B ManbIX rpynmnax
MHYECKUX PEAKIIMH.

2. | PactBOpHI. MccnenoBanne cBOMCTB

Oy(hepHBIX 1 HEOY(PEPHBIX CHCTEM. JIP | Pabota B Mastbix rpynmax

3. | Ompenenenue pH norenmomeTpu-
4ecKUM MeToAoM B 6uosnornueckux | JIP | PaGora B ManbIx rpynmnax
00BEKTAX

4. | OnpeneneHue 3JIEKTPOIHBIX OTEH-
LIUAJIOB U KOHIIEHTPAIlUK HOHOB B
pacTBopax METOJIOM U3MEPEHUS
JIEKTPOABIIKYLIMX CHII

JIP | PaGota B ManbIX rpynmnax

6. Tekymmii KOHTPOJIb yCIIEBAEMOCTH U IPOMEKYTOUYHASI ATTECTAIUSA 110
UTOraM OCBOCHUS JUCHUNIIMHBI

6.1. TunmoBbIe KOHTPOJIbHbIE 3aJAHUS UJIH UHbIE MATEPUAJIbI, HE00X0AUMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIHM) ONBITA AEATEJIbHOCTH

Tect no Teme 2 «Bropoii 3aK0H TePMOIMHAMUKI»
Bapuant 1

1. Ykaxure npaBuibHYI0 (pOpMYJIHPOBKY 3aKkoHa ['ecca:

a) TerI0BOM 3P PEeKT XUMUYECKON peakunu, mpoBoauMoit npu V=const, umu P=const,
3aBHCHUT OT BHJIa U COCTOSTHUSI UICXO/AHBIX BEIECTB U KOHEUHBIX IPOAYKTOB, HO HE 3a-
BUCHUT OT IIyTH TPOBEACHUS PEaKLnu;
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0) TernoBoi 3PHeKT XUMUUECKON PEaKIIMK 3aBUCUT TOJIBKO OT HAYaJIbHOTO U KOHEY-
HOT'O COCTOSIHUM BEILIECTBA, HO HE 3aBUCUT OT IyTH IIPOBEJICHUS PEAKIINH;

B) TEIJIOBOM 3(PHEKT XUMUUECKOU PEaKIMKU 3aBUCUT OT BUAA U COCTOSIHHSI UCXOHBIX
BEIIIECTB U KOHEYHBIX MTPOJIYKTOB;

I') TeII0BOM 3(PHEeKT XUMUUECKON peakluy 3aBUCUT OT arperaTHbIX COCTOSIHUM, B KO-
TOPBIX HAXOASTCS UCXOAHBIE U KOHEUHBIE TPOTIYKTHI.

2. Kakum MeT0/10M MOKHO ONpeae/IMTh BOASTHOE YHCJI0 KajopumeTpa?

a) HEOOXOAMMO OMPEIEIUTh Yepe3 CIUpalib, MOMEIICHHYIO B KaJIOPUMETp, ONpee-
JICHHOE KOJIMYECTBO AIEKTPUUECKOTO TOKA;

0) HeOOXOAMMO MPOBECTH B KATIOPUMETPE JIFOOYI0O XUMHUUECKYIO PEAKITHIO;

B) HEOOXOIMMO HArpeTh KAJIOPUMETP J0 OMPEACIICHHON TeMIIEPaTyPhI;

T') HEOOXOIMMO KOJUYECTBEHHO MPOBECTH B KATIOPHUMETPE XUMHUYECKYIO PEAKITHIO C
M3BECTHBIM TEILIOBBIM 3O(EKTOM H 110 MONy4eHHOMY 3HaueHHi0 At’ paccunrars BO-
JITHOE YHCIIO.

3. Kakwue yc10BUsI NPUHSATHI B TEPMOXUMMHU 32 CTAHJIAPTHOE COCTOsIHHE?

a) COCTOsTHUE YUCTOro BemlecTsa npu P =1 atm.;

0) coctosiHMEe yucToro Benjecteanpu P=1atmu t = 25°C B COOTBETCTBYIOIIEM JIJIsI
JTAHHBIX YCIIOBUM arperaTHOM COCTOSHUU;

B) COCTOSTHUE YMCTOIO BEIIecTBa npu t = 25°C;

r) CoctostHue yucToro BemectBa nmpu P=1atMmu t = 25° C, HaXOISIIETOCS B BUIE
napa.

4. Yemy paBeH TemioBoii 3¢ dekT xumnueckoii peakuuu npu P = const?
a) Qp = Reln V2/V1

0) Qp = AU + PAV - TAS

B) Qp = RT/nFelga

) Qp = 4H

5. Kakue peakinum npuroaHbl 1Jisi TEPMOXMMUYECKHX U3MePeHn i ?

a) peakIlfu, JAoIIre MPOyKThI HEOMPEIEIICHHOTO COCTaBa;

0) peakuuu, UAyIME MEJICHHO;

B) pEaKIMK, KOTOPbIE MPOXOAAT OBICTPO M /10 KOHIIA U 00pa3yloT MPOAYKTHI BIOJIHE
OTPEETIEHHOI0 COCTaBa;

I') peakIyu, MPoTEKAIIue 00paTUMO.

6. Uemy paBeH TemjioBoii 3¢ ekt peakunu npu V = const?
a) Qv =dU + PAV

0)Qv=dU+3 A

8) Qv =4U

r) Qv =dU + AnRT

7. Jlo kakuX MOp MOKeT MPOTEKATHh CAMONPOM3BOJIbHBII Mpolecc B U30JIHPO-
BAaHHOM cucreme?
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a) INOKa CUCTEMA HC NOCTUTHET CTAaHAAPTHOI'O COCTOAHMUA,

6) IIOKa OHTPOIIUA CHUCTCMBI HEC JOCTUIHET MAKCHMAJIbHOI'O I JaHHBIX YCHOBI/Iﬁ
3HA4YCHU,

B) IIOKa BHYTPCHHAA SHCPIUA HC JOCTUTHCT MAKCUMAJIBHOI'O JISAI HAaHHBIX YCJIOBI/Iﬁ
3HA4YCHUA,

F) B HBOHHpOBaHHOﬁ CHUCTCMC C&MOHpOI/IBBOHLHHﬁ Imponecce BOO6H1€ HC MOXKCT IIpO-
TCKATb.

Tect mo Teme 4 «PacrBopsl. 3akonsl Payas. Ocmoc.»

Bapuanr 1
1. B kakux eIMHUIAX BHIPAKAETCS 0CMOTHYECKOE 1aBJIeHUE PACTBOPOB HedJIeK-
TPOJIUTOB:
a) KaJopus;

0) rpaMM-3KBUBAJICHT;
B) armocdepa;
r) JKOYJIb.

2. PacrTBoOp, conepxamui 4,6 r coam Hedjiekrpoaura B 500 r Boabl, 3amep3aer
npu — 0,186°C. OnpegeauTs MOJISIPHYI0O Maccy PACTBOPEHHOI0 BellecTBA.

a) 92,

0) 138;

B) 184,

r) 406.

3. OcMoTHYeCKOe JaBJIeHHE KJIETOYHOI0 COKa B JHCThAX Oepe3bl mpu 25°C co-
craBiasier 11,4 atmocep. KakoBa MosIsiIbHAsT KOHIIEHTPAIUsl BeleCTB B KJIe-
TOYHOM COKEe NPH YCJOBUM, YTO OHM SIBJAKTCH OMHAPHBIMHU 3JIEKTPOJIMTAMH,
ocMoTHYecKkuil ko3¢ duuuent pasex 0,92:

a) 0,804,

6) 0,126;

B) 0,506;

r) 0,254,

4. Onpeneaurb Temneparypy 3amep3anus 0,12 M pacrBopa CaCl,, ecoim fy =
0,85:

a) —1,923;

0) —0,379;

B) — 0,569;

r) —0,659.
5. Yka3zaTrh ypaBHeHHe XapaKTepu3ylollee CBsi3b AKTHBHOCTH ¢ KOHIIEHTPAaIlM-
en:

a) a=c-f

6) Igf=-0,51n*/C;
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B) I= %2 Cn?;
r) pH=-Ig[H'].

6. YkazaTp ypaBHeHMe /Jisl ONpeaeeHUs] MOJSPHON MAaCChl HEIJIEKTPOJIUTA
KPHOCKONMYECKUM METOI0M:

) M:10009K;
W - At

6) M = 10009 .
WAty f

B) M=2:
IBYIRT

F) M=F

7. OcmoTHYecKOe JaBJIeHHE KJIETOYHOr0 COKAa B JUCThAX Oepe3bl mpu 25°C co-
craBiasier 11,4 atmocep. KakoBa MOIsUIbHAST KOHIEHTPALUs BeleCTB B KJIe-
TOYHOM COKE IPH YCJIOBHU, YTO OHU SABJISIIOTCH HEIIEKTPOJUTAMMU:

a) 2,34;

6) 0,93;

B) 0,47;

r) 4,67.

Tect o Teme 6 «IeKTPOAHBIE MPOLECCHD)
Bapuanr 1

1. Kakasi u3 npuBeJeHHBIX HUKE Leneil siBJAseTCS KOHIEHTPAIMOHHOW M Y/10B-
JIETBOPSET MPaBUJIaM IJIEKTPOXUMHUM?

a) Cu | CuSO, | KCI | ZnSO, | Zn;

6) Ag | AgNO; | NH,NOs | KC1, AgCl | Ag;

B) Ag | AgNO; (1 M) | KC1 | AgNO; (0,01M) | Ag;

r) Ag [ AgNO; (1 M) | NH,NO; | AgNOs (0,01M) | Ag.
2. Beruncauts ay + B pacreope AgNO;, eciim IJC cepedpsino-KanioMeabHO
uenu 0,434 B. £%,,= 0,80 B, ¢, 0,25 B.

a) 8,24-10™

6)1-102

B) 9,76:10°

r) 3,12:107

3. Boeryucinre IJAC saemenrta Jdanmdasa — Axodn, ecau Cp 2+ = 0,1 M, sgu:
0,346 B,
C,2+=0,01 M, a g2, =-0,76 B.

a) 1,246 B;

0) 3,467 B;

B) 1,135 B;

r) 2,042 B.
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4. Kakoe u3 mpeacTaBjieHHbIX YPABHEHWH MO3BOJIsIeT BBIYHUCIUTH MOTEHLMA,
BO3HUKAIOIIMI HA 3JIEKTPO/JaX MepBoro poaa?

a)8=80- Elna;
"Rt
6)e=¢"+ —-2,3031g a;
B)e=e+ 2303 Ig 22,
nF

nk red’
0

rNe=¢ + — lga.

) g

5. Boruncsauts JJIC MeqHOH KOHIEHTPAIIMOHHOM LeNu NpH ycJoBuH, 4T0 C; =
1,0 M, f;=0,041,a C,=0,01 M, f,=0,41.

a) 1,100 B;

0) 0,064 B;

B) 0,029 B;

r) 0,085 B.

6. Kakue nenu Ha3bIBAKOTCH KOHIEHTPANUOHHBIMHU?
a) ATO IIEMb, COCTOSAIIASA U3 JIBYX Pa3HbIX JIEKTPOJOB C OJJMHAKOBOMN KOHIICH-
Tpaluen IeKTPOIHOTO PacTBOPA;
0) 9TO 11eMb, COCTOSAIIAS U3 ABYX OJMHAKOBBIX JIEKTPOJIOB C Pa3IMYHON KOH-
LEHTpAIMEH 2JIEKTPOJHOTO PacTBOPA;
B) 9TO LI€TIb, COCTOAIIAS U3 ABYX Pa3HBIX 3JIEKTPOJOB C PA3IMYHON KOHIICH-
Tpaluen dJIEKTPOJHOTO PacTBOPa,;
T') 9TO 1IETb, COCTOSAMIAS U3 JIEKTPOIa CPAaBHEHUS U JIFOOOTO JIEKTPOIa Mep-
BOT'O pOJIa;

7. BbIYHCIUTDL OKHCJIUTEIbLHO-BOCCTAHOBHUTEIbHBIH NMOTEHIHAJ MMOYBBI, €CJIH
I/AC raabBaHn4ecKOro 3jemenra pasua 0,146 B, a ¢,.,, = 0,256 B.

a) 0,110 B;

0) 0,402 B;

B) 0,045 B;

r) 1,117 B.

Tect mo Teme 10 «KosstonaHbIe CHCTEMBI H X CBOMCTBA»
Bapuanrt 1
1. KTo siBjisieTcsi OCHOBOTMOJIOKHMKOM KOJIJIOMIHOW xumMun B Poccum u 3a  py-
oexom?
a) 1. bopmos u T. I'pam;
0) M. Jlomonocos u Il.JIannac;
B) P.Peiicc u I'. ['u66c;
r) U. KabnykoB u B. HepHcT.

2. 1o kakoMy NPHU3HAKY KJIACCH(PUUMPYIOTCH KOJIOUAHbIE CUCTEMbI?
a) 0 TOMOT'€HHOCTH U T€TEPOr€HHOCTH CUCTEM;
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0) Mo CTemeHH AUCTIEPCHOCTH, arperaTHOMY COCTOSIHHIO (pa3, OTHOIICHHIO K
PaCTBOPUTEIIO, TI0 HATTMYHIO pasfena (das;

B) 110 JTMO(POOHBIM U THODUIBHBIM CBOMCTBAM JUCIIEPCHBIX CUCTEM;

T') TI0 OTHOIIEHHUIO K PACTBOPHUTEITIO.

3. Kakumu MeTogaMM MOKHO MOJIYYHTh KOJUIOHIHYIO cucTeMy?
a) YTPaMHKPOCKOITUYECKUM;
0) KPUOCKOIIUYECKUM H 30YJUTMOCKOITUYECKIM;
B) KOHJEHCAIMOHHBIM U JTUCIIEPCUOHHBIM;
I') C IOMOILBIO PEAKIUHU ABOMHOTO0 OOMEHA.

4. B ueM CymiHOCTH OPOYHOBCKOT'O JIBHKEHUS?

a) Mepexo]i AUCHEPCHBIX YaCTHI] Pa3MEPOM 10°-10"m yepes MoJynpoHULiae-
MyI0 MEMOpaHy;

0) TemIoBOE JBMKEHUE MOJIEKYJ U3 MEHEe KOHIICHTPUPOBAHHOTO PAacTBOpPA B
0oJee KOHIIEHTPUPOBAHHBIN pacTBOP;

B) IBMKCHUE 3aPSHKEHHBIX YACTHUII MOJ] ICUCTBUEM DIIEKTPUUECKOTO OIS,

') HETIPEPBHIBHOE U OECIOPSIIOYHOE JIBUJKEHHUE B3BEIICHHBIX B KHJIKOCTH Yac-
THUII — €CTh PE3YIBTAT YAAPOB, UCIBITHIBAEMBIX YACTUIIAMH CO CTOPOHBI ABUKYIIIUXCS
MOJIEKYJT PACTBOPUTEJIS.

5. Cmemano 12 ma 0.02 m pacrteopa KJ u 100 mu 0.005 m AgNO;. Yka3zath
dpopmyiry oOpa3oBaBIIerocs 30J14.
a) {m(AgJd) n Ag" (n-x)NO; }*" xNO3
6) {m(Agd)nJ (n-x) K’} M
B) {m(A1J) nJ (n-x) K’} x K"
r) {m(AgNO;n J- (n-x) K+}* K*

6. BoiOepuTe U3 nepeyHcIeHHbIX KOJJIOUIHBIX CHCTEM CHCTEMY, HA3bIBAEMYIO
aspo3oJjiem?
a) MOJIOKO U CIIUBKH;
0) TymaH, o0Jaka;
B) IIBETHOE CTEKJIO, pyOUH;
') MAKapOHHbIE U3JIEHS, XJI€0.

7. Uro npeacrasiasier co6oil konyc Tungansa?

a) CBETSIIIAsICS MOJI0CKAa B HOYHOM HeOe;

0) My4OK OTPaKEHHBIX OT TBEP/IOH MOBEPXHOCTH CBETOBBIX JyUeii;

B) CBETSAIIAsACA MOJIOCKA B popMe KOHYycCa, 00pa3yrouascs npu nponycKkaHuu
c(pOKYCHPOBAHHOTO CBETOBOI'O MTy4YKa Yepe3 KOJUIOUAHBIN pacTBOD;

r) siBJieHUE Tu(dpakuuu cBeTa, MPOXOIALIET0 Yepe3 MOJEKYIAPHBIA pacTBOpP.
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CoNORODE

Bomnpocs! k onipocy o remam 2-12:

Bonpocsl k Teme 2 «Bropoe Ha4yaj10 TEPMOAMHAMMKID):

[IepBo€e Hauano TEPMOJAUHAMUKHU. Er0 MaTeMaTu4ecKast 3aruch.

Uto npencrapiseT coOOM SHTANBINS, KaKOB €€ (hU3NYECKUI CMBICIT.
Tennobie 3¢ (PeKThI IPU TOCTOSHHOM 00bEME U MTOCTOSIHHOM JIaBJICHUHU.
Bropoe Hayano repmoauHamMuku. Ero matematnueckas 3amuch.

3akoH ['ecca, ero maTemaTuueckasi 3alIUCh U CIEJACTBHS U3 3aKOHA.
[IepBo€e Hauano TEPMOJAUHAMUKHU. ErOo MaTeMaTu4ecKast 3aruch.

Uto npencrapiseT coOOM SHTANBINSA, KaKOB €€ (hU3NIECKUI CMBICII.
Tennobie 3¢ (HEKTHI TPU TOCTOSHHOM 00BEME U TTIOCTOSTHHOM JaBJICHUH.
. Bropoe nauano tepmoauHamuku. Ero Maremarndeckas 3anuch.

10 3akoH I'ecca, ero MaTeMaTHUeCKas 3allMCh U CICACTBUS M3 3aKOHA.

A

o b

=

Bomnpocs! k Teme 4 «PacTBopbl. 3akonsl Payis. Ocmoc.»

By(epHbie pacTBOpHI, UX COCTaB, CBOMCTBA U MEXaHU3M JICHCTBHUS.
OcHoBHOE ypaBHEHHE OyPEpHBIX paCTBOPOB.

Bbydepnas emxoctb, €€ onpeneneHue. bygpepHocTh Mo4B ¥ MOYBEHHOTO pac-
TBOpA.

HNonnHoe npousBesieHne Boabl. Bogopoansiil mokazarens (pH).
[TorernmoMeTpruyecKu MeTo 1 ornpeneseHus pH.

Bomnpocsl k Teme 6 «JIeKTPOAHBIE IIPOLECCHI»

Uro Takoe snextpon? [Ipumepsr.

DJIEKTPObI MEPBOrO poaa. YpaBHeHue HepHcTa Ais 35IeKTpOoa0B IEPBOro po-
1.

DJIEKTPOJbI BTOPOTO pojia. YpaBHeHHME HepHcTa 1715 3JI€KTPO0B BTOPOTO PO-
1.

OKUCINTETLHO-BOCCTAHOBUTEIIBHBIE 3JIEKTPO/IBI U Lienu. Y paBHeHue HepHera-
[Terepca.

["anpBaHMUecKue deMeHTHl (1ienn). KoHIeHTpamoHHbIC HenH (TIPUMEPHI).

Bomnpocs! k Teme 7 «JIEKTPONPOBOIHOCTD)

1. Tlonsitue snexrponuta. CunbHble U cllabble 3NeKTpoauThl. [loHaTue cremne-
HU Y KOHCTAHTBhI 3JIEKTPOJUTUYECKON TUCCOLMALUN.

2. YnenvHas 3J€KTpUYECKas MPOBOJAUMOCTb PACTBOPOB M (PAKTOPbI, BIUSIO-
1[1€ Ha €€ BEJIMYUHY.

3. OcHOBHOE ypaBHEHHE AJIEKTPOMPOBOJIHOCTH JJI CHIIBHBIX M CJIAOBIX AJICK-
TPOJIUTOB.

4. MounspHas 35eKTpudecKas NpoBOAUMOCTb. ['paduk 3aBUCUMOCTH MOJISIPHOU
ANEKTPUYECKOM TPOBOJUMOCTH OT pa30aBiICHUs JIsi CUIIbHBIX U CJIA0BIX DJICK-
TPOJIUTOB.

5. 3aKOH HE3aBHUCHUMOI0 NepeMeIIeHHs] HOHOB (3akoH Kounbpayia). 3akoH pas-
Benenus: OcTBanibaa.
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Bonpocsl k Teme 8 «SIBjeHunst Ha rpaHuue pasz»

no

>

Oxapakrtepu3oBath ancopouuto [TAB Ha pazzgene xuukocTb/ra3. OpueHTa-
st Mosiekys [TAB B HOBEpXHOCTHOM CJIOE pacTBOPA.

Yo Takoe MOBEPXHOCTHOE HATSKCHUE U METOJIbI €r0 H3MEPEHHSL.
[ToBepxHOCTHO-aKTHBHBIC BemiecTBa. [IpumMepsl. [IpakTndyeckoe mpuMeHEHHE
ITAB.

Ypasuenue ['m60ca u ero aHanms.

CMauuBaHMe, BHIbI CMAYMBAHUS M €T0 Mepa.

Bomnpocsl k Teme 9 «IIpakTnyeckoe npuMeHeHne aCOPOLMI»

1.

B~ w

Ok whE

b wn

OcHoBHBIE OTIIMYUS (PU3NYECKON U XUMUYEcKor ancopOumu. Yto Takoe aj-
copOrust 1 abcopOIHs.

HazoBute u3BecTHbIe BaM IpaHMIlbl pasnena (a3, A KOTOPHIX BO3MOXKHA
¢uznyeckas WM XUMHYECKas aacopOLus.

Yro Takoe nzoTepma aacopOLru, OT YETO 3aBUCUT BEJIMYMHA aJCOPOLIUU.
N3orepma ancop6rmu no Jlenrmiopy u @pelHHMXy, pacyeT KOHCTAHT.
HNonno-oomenHas agcopbuusi. YpaBHenue [ anona-Hukonbsckoro.

Bonpocsl k Teme 10 «KoJssionanbie cHCTEMBbI U MX CBOMCTBA)

Kiaccudukanust 1McepcHbIX CUCTEM.

MeTobl MOSy4eHUSI U OYUCTKU KOJUTOUIHBIX CUCTEM.
Kunernueckas u arperaTuBHasi yCTOWYMBOCTh KOJUIOUTHBIX CUCTEM.
Teopus JID3C no Itepny.

CrpoeHure KOJUTOUIHON MULIEIUIBI.

Bonpocsl k Teme 11 «YCTOMYNBOCTH KOJUIOUIHBIX CHCTEM»

Kak mo koaryimsiiud MOXHO OTJIMYUTH THAPOPOOHBIA KOJUIOUI OT
pactBopoB BMC?

Yro Takoe KoaryJasuus KOJUIOUIHBIX CUCTEM.

[IpaBuno lyneue-I'apau.

Yem MOKHO BBI3BaTh KOArYJISIIUIO THAPOPOOHBIX KOJIIIOUIOB.
MexaHu3M Koaryasuuu ruipooOHBIX KOJUTOUAOB.

Bomnpocel k Teme 12 «BbICOKOMOJIEKYJISIPHBIEC COeIMHEHHUA M CBOICTBA
HX PacTBOPOB»

Yto Takoe BA3KOCTb.

Hanumure hopmyny DitHiuTeiHa. 3aBUCUMOCTD BA3KOCTH OT KOHIICHTPALIUH.
B kakux cucremax oOpasyrorcs cTyAHU. YeM OTJIMYaeTcs CTyIE€Hb OT Telis.
OOpatuM U 3JIaCTUYHBIN CTYACHb.

Yrto Takoe HaOyxaHHe U YeM O00YCIIOBJICHO 3TO SIBJICHHE.

Urto Takoe U303JIEKTpUYECKOoe cocTosiHUE Oenka. OT 4ero 3aBUCHUT TMOJIOKEHUE
NOT nHa rpaduke 3aBUCUMOCTH BSI3KOCTH OT pH cpesbl.
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IlpuMepHLIH nepeYyeHL BOMPOCOB K 3a4eTy N0 JUcHUuIInHe «Puznye-
CKasf M KOJLJIOWTHAA XUMUS)

1. Cucrema u BHemHsisi cpena. M3onupoBaHHasi, 3aKpbITasi, OTKPHITAasl CUCTEMBI.
BHyTpeHHSIs1 SHEPTUS CUCTEMBI.
2. [lepBoe Hauano TepMoAMHAMHUKU. I3MeHeHHEe BHYTPEHHEW HHEPruu MpH IO-

CTOSIHHOM 00beMe U AaBieHud. OyHKIUSA COCTOSAHUA. DHTanbNusA. CBA3b MEXAY dH-
TaJIbIINEN U BHYTPEHHEN DHEPIUEH.

3. Temnossie 3¢ dekTh XuMUYecKuX peakiuii. 3akoH [ ecca.

4. Bropoe Hayano TepMOJMHAMUKHU. DHTPONUS U30JIMPOBAHHOM, 3aKPHITOM U OT-
KpbITOil cuctem. CBoOonHas sueprus ['m66ca u cBobomHas sHeprus [ eabmronblia.
CBoOoHAs SHEPIUs U HAPABIEHUE XUMUYECKUX PEaKIUi.

S. OHTponMs U TEPMOJMHAMHYECKAsT BEPOSATHOCTh. CTaThcTHYecKas HMHTEpIpe-
Taluys SHTPOIHUH.

6. ArperatHbple COCTOsSIHHs BeulecTBa. PeanbHble rassl. YpaBHeHue Ban-aep-
Baassca.

7. OHeprus akTuBaluU. YpaBHeHUEe AppeHnyca. MeToasl ONpeaeeHs] SHEPIUU
aKTHUBALUH.

8. XrMHUYecKasi KNHETHKA, IOPSA0K U MOJIEKYJISIPHOCTD PEAKIIAM.

Q. CKOpOCTh TOMOTEHHBIX XMMHUYECKHX peakuui. Kunernueckne kpusble. KoH-

CTaHTa CKOPOCTH.

10. TomoreHHbIl W reTepOTreHHBI Kartanu3. [IpuHIMN nelcTBUA KaTaanu3aTOpOB.
DepMEeHTHBIN KaTalu3 U €ro 0COOEHHOCTH.

11. Xwumuueckoe paBHOBECHE. 3aKOH JEHCTBUS Macc JJIsi 0OpAaTUMBIX MPOIECCOB.
KoHcTaHTa XMMUYECKOTO paBHOBECHS.

12.  VYcnosus cmemenus pasuoBecus. [Ipuniun Jle-Ilatense.

13. ®oToxumHuUecKHe peakiuu. 3aKoH (OTOXMMHUYECKON SKBUBAJICHTHOCTH. 3aKOH
OWHINITEHA U KBAHTOBBIN BBIXO/I.

14. VYpaBHeHue cocTosiHUS uaeanbHOro rasa. llapruanbHoe naBieHHe. 3aKOH
anbToHa.

15.  Kuneruueckas teopust razoB. CKOpOCTb MOJEKYJ U 3aKOH paclpeneicHUs
CKOPOCTEH.

16. Ocmotuueckoe napienue. 3akoH Bant-I'odda.

17. Teopus dAEKTPOJUTUYECKON AUCCOLMALIMU. DIEKTPOIUTHUECKAS TUCCOIAIUS
Bozbl. [lIkana KUCIOTHOCTH MO OTHOUIEHHWIO K Boje. OHHOE Npou3BEIECHUE BO/IBI.
ITonsatue pH u ucnonp3oBanue ero B arpoHoMuu. MoHHas cuiia pacTBOpOB, aKTHUB-
HOCTb, KOA((DUIIMEHT aKTUBHOCTHU 3JIEKTpOIUTOB. [loTeHIMOMeTprueckoe onpenene-
Hue pH.

18. AKTHUBHOCTH M €€ OTJIMYHE OT aHAJUTUYECKOW KoHIeHTpanuu. OrnpeaeneHue
aKTUBHOCTH pacTBOpoB MetojioM D/IC.

19. bydepubie cucremsl, 0ydeprnas éMkocTh. bydepHbie pacTBOpPHI, UX COCTaB U
MEXAaHU3M JEHUCTBUS.

20. CnaObie snexktponuthl. KOHCTaHTa 3IEKTPOIUTHIECKON TUCCOIMAINU. 3aKOH
pa3BeneHus.

21.  TloHmxeHue TeMIepaTyphl 3aMep3aHusl U MOBBIIICHUE TeMIIEPaTypPhbl KUIICHUS
pPacTBOPOB B 3aBUCUMOCTH OT UX KOHLUEHTPALIHIA.
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22. OCHOBHOE YypaBHEHHE AJIEKTPONPOBOJHOCTHU AJII PAaCTBOPOB CHJIBHBIX JJIEK-
TPOJMUTOB. Y I€JIbHAs dJEKTPUUECKAsl IPOBOJUMOCTb.

23.  DnexTpoisl EpBOro M BTOporo poaa. YpasHenue Hepruera. CriocoOsl omnpene-
JIEHUsI TIOTEHIIMAJIa, BO3HUKAIOIIETO Ha JIEKTPOJE.

24. DnexTpoaHsle Ipouecchl. Bo3HUKHOBEHME MOTEHIMAla HA IpaHULE pas3zeina
¢a3. 'abBaHUYECKUI DIIEMEHT.

25.  OKUCIUTENHbHO-BOCCTAHOBHUTEIbHBIC JIEKTPOABI U Ienu. OnpeneneHne OKHc-
JIUTENBHO-BOCCTAHOBUTEIBHBIX OTEHIIMAJIOB.

26. Jluddy3nonnsie noteHnnansl. HopmanbHble TOTEHIIUANBI U P HAIPSHKCHU.
27. KoHIIEHTpaIlMOHHBIE LIeTIH. 3aKOH HE3aBUCUMOCTH JIBUKCHHS HOHOB.

28. l3MeHeHue NaBlieHUS HACHIIICHHOTO Mapa HaJl PaCTBOPUTEIEM U HaJ PacTBO-
POM B 3aBUCHMOCTH OT TeMneparypsl. [lepBeiit 3akoH Payis.

29. DIEeKTPOKMHETHYECKHE CBOMCTBA KOJUIOUIHBIX CHCTEM. DJIeKTpodopes u dIeK-
TpoocMoc. TepMoarHAMUYECKUH, JIEKTPOKMHETHYECKUI TOTEHIAAIL.

30. IloBepxHOCTHO-aKTHBHBIE BellecTBAa. CMauMBaHUE U €r0 Mepa. 3HAUEHHUE CMa-
YUBaHUS NPU JIEHCTBUU NMECTULUAOB Ul OOPHOBI C COpPHAKAMH, BPEAUTEISIMU U 00-
ne3HaMU. [I0BepXHOCTHO-MHAKTUBHBIE BEILIECTBA.

31. Ctpoenue Munesuibl JTMO(POOHBIX KOJUIOUIHBIX PACTBOPOB.

32. DAeKTpOKMHETUYECKHH (A3€Ta) MOTEHUUal. YCIOBUS €r0 BO3HUKHOBEHHUS B
munesie ruapodooHoro komwionaa? Kak cBsizaHa arperaTuBHasi yCTOWYUBOCTD C Be-
JUYUHOU 3EKTPOKMHETUUECKOT 0 MOTEHIINAIIA KOJUIOUAHBIX CUCTEM?

33.  MeToapl mosydeHus: 1 OYUCTKH KOJUTOUIHBIX CUCTEM.

34. MonekynapHO-KHHETUYECKUE CBOMCTBA KOJUIOMIHBIX CHUCTEM: OpOYHOBCKOE
nBukenue, Audpdysus. OcMoc B KOJUIOUIHBIX CUCTEMAX.

35. OOmenHas amcopOrus. AncopOrusi Ha TBEPIABIX MOBEPXHOCTSAX. YpaBHEHHUE
Opeiinnuxa, ypasHeHue JIenrmioopa. AjacopOuus B Mo4Bax.

36. Kunernueckas U arperaTuBHasi yCTOWYMBOCTb KOJUIOMIHBIX CUCTEM.

37. Hapymenue yctoiunBocTH ruapodoOHbIX Kou1oua0B. [IpaBuiio 3Ha4HOCTH U
BAJICHTHOCTH.

38. Bs3KOCTh KOJUIOMAHBIX PACTBOPOB. 3aBUCUMOCTH BA3KOCTH pacTBopoB BMC
ot pH. YpaBuenne DiinmTeitHa u JlymaHckoro. 3aBUCUMOCTb BSI3KOCTH THAPOGHOO-
HBIX ¥ TUAPOPUIBHBIX KOJUIOMIOB OT KOHIEHTPALUH.

39. Ilpomecc HaOyxaHus rejaeil BHICOKOMOJIEKYJISIPHBIX coequHeHui. Bunbl HaOy-
XaHUS.

40. Koarymsust 1M0(pOOHBIX KOJUIOUIHBIX PACTBOPOB AJIEKTPOIUTAMHU.

41. ComnocraBiieHHE CBOMCTB JHO(POOHBIX KOJUIOMIOB U PACTBOPOB BBICOKOMOJIE-
KYJISIPHBIX CO€TUHEHUH.

42.  PactBopbl MoanAIeKTpouToB. OOpa3oBaHue rejaei u CTyaHe.

43. Jluanus, ynpTpaduiabTpalus, CEAUMEHTAlUs U HeHTPU(YyrupoBaHUe KOJIOU/I-
HBIX CUCTEM.

44. Knaccudukarus aucnepcHbix cucteM. OCHOBHBIE OCOOSHHOCTH KOJUTOMIHOTO
COCTOsIHUA BelecTBa. MakTOpbl YCTOMYUBOCTH KOJUIOUIHBIX CUCTEM.

45. Cneuunduueckue ocobenHoctu pactBopoB BMC, ux otnuuue ot nuodoOHBIX
KOJUIOMJHBIX pacTBOopoB. Hapymenue ycroiiunBocT pactsopos BMC.

46. T'uppodunpubie U TUAPOGDOOHBIE MOBepXHOCTH. CMauyuBaHuE U €T0 Mepa.
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47. TloBepxXHOCTHOE HATsDKCHHE. AJICOpPOIMS Ha TOBEPXHOCTH PacTBOPOB. YpaB-
Henwne ['nb60ca.

48. VcTtuHHBIC, KOJUIOMAHBIC PACTBOPBI, CPAaBHECHHE HX XUMHUYCCKHUX M (DU3UKO-
XUMHYECKHX CBOWCTB.

49. OcmorHyeckoe aaBicHUE. 3aBUCUMOCTh OCMOTHYECKOTO IaBJIEHUS OT KOHIICH-
TpaIuu pacTBOPOB.

OnTuyeckre CBOMCTBA KOJUTOUTHBIX cucTeM. Dddext Tunmams.

6.2. Onucanmne noka3areje 1 KpUTepUeB KOHTPOJIS yCIIeBA€MOCTH,
ONMUCAHNE KA OlleHNBAHUSA

JUIsi OLEHKM 3HAHWUM, YMEHHI, HaBBIKOB M (POPMHUPOBAHUS KOMIIETEHLUU IO
JTUCLUIUIMHE MOKET MPUMEHSTHCS OaNIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJIS U OLEH-
KU YCIIEBAEMOCTH CTYJECHTOB.

B ocHoBy 6amnbHO-peliTunroBoit cuctembl (BPC) monokeHbl NpUHIMIBI, B CO-
OTBETCTBUU C KOTOPHIMU (DOPMUPOBAHKUE PEHUTHHTA CTYACHTA OCYLIECTBISETCS B XO-
JIe TEKYIIETO ¥ MPOMEXKYTOYHOTO KOHTPpOJIst 3HaHui. CTy/ieHT, HaOpaBIInui B TEUCHUE
CEeMECTpa MpU OCBOCHUU TUCIUIUIMHBI HEOOXOIUMOE JJI aTTECTAMH KOJIMYECTBO
6asoB (350 6aioB U BBIIIE), OJIYYAET OLIEHKY MO 0aIbHO-PEHTHUHTOBON CHCTEME.
[Ipu Hecornacuu ¢ OIEHKOM MO 0aUIbHO-PEHTHHTOBON CHCTEME CTYJICHT UMEET Ipa-
BO Ha cJlauy 3a4eTa [0 TPAAUIIMOHHON CUCTEME.

Tabmuna 7
Kpurepuu uToroBoro KOHTpoJIsi M0 JMCHHUILIMHE (3K3aMeH) 10 0aJIbHO-
PEeiTHHIOBOM cHCTEMeE

bannpHas CTPYKTYpPA OLICHKH.

[Tocemenwne nexuuii — 0-17 6amnos (17 nexuumii)

3amura gabopaTopHbix padbot — 0-280 6amios (14 pabot x 20 6amioB)
Ompoc — 0-135 (9 ompocoB x 15 6aiioB)

TectupoBanne — 0-420 6amnoB (6 TectoB x 70 6amioB)

MakcumanbHast cyMMa 0amioB: Spax = 17 + 280 + 135 + 420 = 862

Hlkana Ouenka Ha 3a4yere
OuenuBanus

776-862 OTIMYHO

646-775 X0poIo

450-645 YIOBJIETBOPUTEIBHO
450 u meHee HEYAOBJIETBOPUTEIBLHO

Kpurepuu oLeHKH Npu cadye 3K3aMeHa 1o TpaJIuLHOHHON CUCTEME:
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OueHka «OTIMYHO» CTABUTCS CTYJEHTY, IIOKA3aBIIEMY BCECTOPOHHEE, CHUCTE-
MaTHYECKOEe U INIyOOKOe 3HaHUE y4eOHOro Marepuaia, yMEIUil cBOOOJHO BbINOJI-
HATH 3a/1aHUs, IPEAYCMOTPEHHBIE POrPaMMON, YCBOUBIIMI OCHOBHYIO U 3HAKOMBIN
C IOTIOJTHUTENBHOU JIUTEPaTypOid, PEKOMEHI0OBaHHON Kadeapoii.

O1eHKa «XOPOIII0» BBHICTABISIETCS CTYACHTaM, OOHAPYKUBIIMM ITOJTHOE 3HAHUE
y4e0HOro mMaTepuana ¢ HeOOJIbIIMMU HEJO0YETaMH, JEMOHCTPUPYIOIIUE CUCTEMAaTH-
YeCKHUIl XapakTep 3HAHUU 10 JTUCUUIUIMHE, YCIEIIHO BBIIOJHSIOUIUE MTPETYCMOTPEH-
HbIE B ITpOrpamMMe 3aJaHusi, YCBOMBIIMM OCHOBHYIO JIUTEPATYPY, PEKOMEHI0BAHHYIO
kadeapoil.

OrneHka «yJI0BIETBOPUTEIBHO» CTABUTCS CTY/IE€HTaM, [TOKA3aBILIUM 3HAHUE OC-
HOBHOI'O y4eOHOro MaTtepuaia B 00beMe, HEOOXOAUMOM JUIsl AalIbHEHIIEH yueObl U B
npescTosiei padote mo npodeccuu, CIPaBISIONINXCS C BHIIOTHEHUEM 3aaHui Oa-
30BOT0 YPOBHS O JUCIUIUIMHE.

OneHka «HEyJTOBIETBOPUTEIBLHO» BBICTABISIETCS CTYIAEHTaM, OOHApPY>KUBILHUM
npo0esibl B 3HAHUSX OCHOBHOI'O y4e€OHOro MaTepuana, JOMYCKaloIUM MPUHIIMITH-
allbHbIE OIIMOKM B BBINOJHEHUHM 3a1aHui. Korma cTyeHT He MOHUMAEeT CYIIECTBa
U3JIara€MbIX UM BOIPOCOB, YTO CBHJIETEIBCTBYET O TOM, YTO CTYIAEHT HE MOXET
Janblie MpoJo/bKaTh OOyYeHUE WM MPUCTYNATh K MpodeccrnoHalIbHON AesITeNbHO-
cTH 0€3 JOMOJIHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOUIEH TUCLHUIUIMHE.

Bu bl TeKyIIEero KOHTPOJIs: 3aluTa Jla60paT0pHI>IX pa60T, TCCThI, OIIPOCHI.
BI/II[BI MPOMCIKYTOUYHOT'O KOHTPOJII N0 AUCIHUIIINHE . SK3aMCH.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE o0ecnevyeHne TUCIUTIINHBI
7.1 OcHoBHas JUTEpaTypa

1. Hurmatynnun, H. I'. ®usudeckas u koyuiougHas XuMus : yueOHoe mocobue /

H. I'. Hurmarynnun. — 2-e u3z., ucnp. u gon. — Cankt-IlerepOypr : Jlanb,
2021 — 288 c. — ISBN 978-5-8114-1983-8. — TexkcT : anekTpoHHbIit // JIaHb
AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

https /le.lanbook.com/book/168863

2. Hemmposckass U.b. COopHuk 3amay 1o GU3HUECKOW U KOJUIOMTHOW XUMUHU
[Tekcr]: yue6Hoe mocobue / WM. b. Hemuposckas u ap.- MockBa : PI'AY-
MCXA um. K. A. Tumupsszesa, 2012. - 202 c.

3. benonyxos C.JI. u ap. XuMuueckuii cioBapb [ TekcT]: TEpMHUHBI U OTpeese-

HUs 1o pusnueckol, koyutouanor u Hanoxumuu / C. JI. benonyxos u nip.- Mo-
ckBa : PTAY-MCXA nm. K. A. Tumupssesa, 2013. - 259 c.

7.2 JlonoJIHUTEJIbHASI JINTEPATYPA

1. benonyxoB C.JI., Crapeix C.O., [llnee T.B. u ap. @uznueckas U KOJJIOUIHAS
xuMus. 3agadd W ynpaxHeHus [Tekct]: yueOHoe mocoOwe ajis MOATOTOBKH
OakanaBpoB o HampasiaeHussM 35.03.03 "Arpoxumusi U arponoyBoBegeHue",
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https://e.lanbook.com/book/168863

35.03.04 "Arponomusa", 35.03.05 "CanoBoactro". Jonymeno YMO By3oB PO
/ Poccuiickuii rocy1apCTBeHHBIN arpapHbiii yauepcuteT - MCXA um. K. A.
TumupszeBa (Mocksa); pea. C. JI. benonyxos. - Mocksa: IIpocnekt, 2016. -
206 c.

. benomyxoB C.JI., Crapsix C.O., [IInee T.B. u np. ®usnueckass 1 KOLIOUIHAS
xumusi. Jlaboparopubiit mpakTukyM [Tekct]: yueOHoe mocodue Jisi MoAroToB-
k1 OakanmaBpoB 1o HampasieHusM 35.03.03 "Arpoxumusi U arporno4yBOBE/IE-
Hue", 35.03.04 "Arponomus", 35.03.05 "Canooactro". Honymeno YMO By-
30B P® / Poccuiickuii rocyapcTBeHHBIN arpapHblii yHuBepcuTeT - MCXA um.
K. A. TumupszeBa (Mocksa); pen. C. JI. benonyxoB. - Mocksa: IIpocnekr,
2016. — 206 c.

. Hurmatymnun, H. I'. IIpaktukym no ¢pusnyeckoi u KOJUIOUAHOW XUMUM :
yuebHoe nocobue / H. I'. Hurmarymun, E. C. 'anueBa. — Cankr-IlerepOypr

: Jlanp, 2022. — 116 c. — ISBN 978-5-8114-2885-4. — TeKcT : 27EKTPOH-
HbIM // JlaHb : 37eKTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/212783

7.4 MeTonnyeckne yKa3aHHusl, pEKOMEHIALUM M IPyrue MaTepuajbl K
3aHATUAM

1. ITpu mOATOTOBKE K JIAOOPATOPHO-MIPAKTUIECKUM 3aHITUAM HUCIIOJIB30BaTh
pEKOMEHAALIMH K JIA0OpaTOpHBIM padoTaM JlabopaTopHOro npakTukyma
«Duznyeckas ¥ KOJUTOUIHAS XUMUSD).

2. Tlpu mpoBeaeHnn 1a00OpaTOPHBIX PabOT HEOOXOIUMO CTPOTO COONIONATH
IpaBUJIa TEXHUKHU O€30MaCHOCTH MpU padoTe B XUMHUYECKOM JabopaTtopuu,
yKa3aHus MpernojaBatesneii u 1adopaHToB Kadeapsl.

3. Odopmienne 1abopaTOPHBIX padOT PEKOMEHAYETCs MPOBOAUTH B Paboueit
TeTpajH, BbITYCKaeMOU €XEeroiHo JUIsl CTYJIEHTOB, O AucUUILINHE «Dusu-
yecKasi U KOJUIOUTHAST XUMUSD.

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH
«HTEepHET», HEOOXOTUMBIX /IJIs1 OCBOEHHUS TUCUMILINHBI (MO1YJIs1)
1. www. webelements.com (OTKpBITBIN TOCTYII)
2. 2. Www. XumukK.ru (OTKpBITBIN JOCTYII)
10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOMN JJIsl OCYIIIECTBICHUS
00pazoBaTEeILHOIO MPOIecca MO JUCHUILUIMHE (MOIYITIO)

Tabmura 10

CeegeHust 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMY AYAUTOPUSMHU,
Ka0OMHeTaMM, JJa00pPaTOPUAMHU

HaHMeHOBaHHe CIICcIMAJIBbHBIX ITOMEIlIe-
HHUH U MOMeNeHUH IJIsI CaMOCTOATEIb-
HOH pa0oThI (Ne yueOHOro Kopmyca, Ne

ayiMTOPHH)

OcHaleHHOCTh crenuaabHbIX IIOMEIeHHUH U 110-
MellleHUH JJIs1 CAMOCTOATEIbHOMH padoThI

1

2

JleximonHas ayauropus (yueOHBIN KOpITyC
Ne 6, bombIiast XuMHU4IKa)

1.MynpTUMHIMIIHAs YCTAHOBKA B KOMIUIEKCE C KOM-
nptorepoM 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)

3. Jlocka menoBast — 3 IIT.

4.Cron nucbMeHHBIN — | T
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JlexnmonHas ayauropus (yueOHBIH KOPITyC
No 6, aym. Ne 333)

1.Crenp «Ilepuoamueckas tadiu. [I.11. Menneneesay
L. (MeB.Ne101237/1)

2.MynbTUMHIMITHASA YCTAHOBKA B KOMILIEKCE C
konbroTepoM (MuB.Ne 591717/1, NuB.Ne558882/3,
NuB.Ne 591711/1)

3. Tpubyna 1 mt (MuB.Ne591742/1)

4. CTOoJbl NTUCbMEHHBIE — 2 IIT.

5. Hocka menoBast — 1 miT.

6.11apThl — 18 miT.

7.Ctyn Tabypet — 36 1.

YueOHnas taboparopus (yueOHbIi kopiryc Ne 6,
ayn. Ne 224)

1.Muoronunana3z.noprar.kouaykromep 1 mr. (MHB.Ne
35079)

2. Muoronuana3z.noprar.koaaykromep 4 mr. (MuB.Ne
35079/1, Uas.Ne 35079/2, uB.Ne 35079/3, uB.Ne
35079/4)

3. Becs anektp. SCA210 lmrr. (MuB.Ne 35076/3)

4. Mkad 1 mt. (MuB.Ne 552108)

5. Monomep Dxotect-2000 U 1 mit. (MuB.Ne 558372)
6. Konmykromerp Hi 8733 1 . (MuB.Ne 558373)

7. Moiika naboparopnas MJI — M (MuB.Ne 558504)
8.JIabopaTopHble cTONBI — 13 mIT.

9. Cryn Tabypet — 25 miT.

10. JTocka menoBast — 1 miT.

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 225)

1.YcrpotictBo mist tutpoBanus 4 mr. (MaB.Ne 558502,
558502/1, 558502/2, 558502/3)

2. Moiika nmaboparopras MJI —-M 1 mr.(MaB.Ne 558595)
3. kad mrs mocymapr MJI — HIXII 1 mr.(MaB.Ne 558596)
4. mka¢ BeiTspkHOW MJI — HIB 1 1ir. (MuB.Ne 558597)
5. Nonomep Oxorect-2000 U 8 wt. (MuB.Ne 558372/1,
WuB.Ne 558372/2, uB.Ne 558372/3, UuB.Ne 558372/4,
Hus.Ne 558372/5, NuB.Ne 558372/6, us.Ne 558372/7,
NuB.Ne 558372/8)

6. Kongykrometp Hi 8733 3 mt. (MuB.Ne 558373/1,
WuB.Ne 558373/2, UuB.Ne 558373/3)

7. Becol rexanueckue 1 mt (MuB.Ne 552121/1)

8. MarnutrHas memanka 119 -6110 3 m. (MaB. No
558403/1, 558403/2, 558403/3)

9.®otometp [Inamennsiit PFP7 1 mt.(UuB. Ne34431)
10. JIaboparopHbie cTOIBI — 28 IT.

11. Cryn tabyper — 25 wmir.

12. Hocka memoBast — 1 mmit.

13. Cton nucbMeHHBIN — 2 IIT.

YuraneHbii 3a0 (LeaTpanbaas HayuHas Ouo-
muoreka um. H.U. XKenesnosa),
KomHaTsl caMomoIroToBKH (0OIIEKNUTHS)

Jlj1 caMOCTOSITENIbHOM pabOThI CTYIEHTOB

11. MeToanyeckue peKOMeHIalMU 00y4AI0IIMMCS 110 OCBOCHUIO M CIIUTIIUHbI

OOGpazoBaTeNbHBIN MpolecC MO IUCIUIUIMHE OpraHu30BaH B ¢Gopme yueo-
HBIX 3aHITUHN (KOHTaKTHas padoTa (ayAUTOPHON U BHEAYIUTOPHOM ) 00ydarOuXCs
C MpErno/iaBaTesieM U caMOCTosATeNbHasg padoTa oOydaronuxcs). YueOHble 3aHATHS
(B TOM 4mcClie IO pealu3aluy MPAKTUYECKON MOJArOTOBKH) IMPEACTAaBICHBI Clie-
JTYIOIIMMU BUJIaMU, BKJIIOYasi yueOHbIE 3aHATHS, HAlTpaBJICHHbIE HA IPAKTUYECKYIO
MOJIFOTOBKY O0YYarOUINXCs U MPOBEACHHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH:

28




JEKUIMH (3aHATHUS JIEKIIMOHHOTO TUTIA);

nabopatopHblie paboThI (3aHATHS CEMUHAPCKOTO THUIIA);

caMocTosTeNbHasg paboTa 00y4aronmxcs.

Ha y4eOHBIX 3aHATHSIX 00ydYaroluecs BBIMOJHAIOT 3allJIaHUPOBAHHBIE HACTOSIIEH
POrpamMMoOi OT/AENbHBIE BUIbl YYEOHBIX padOT, B TOM YHCIIE€ OTIIEIbHBIX 3JIEMEHTOB
paboT, CBSI3aHHBIX ¢ OyaylIel MPOPECCHOHATILHOMN IS TEIbHOCTHIO.

JIJ1st OCBOCHHMSI AUCIUIUIMHBI CTYJICHTaM HEOOXOJIUMO MUMETh PEKOMEHTyEeMbIC
y49eOHUKH U yueOHbIe mocobus. [Ipu ocBoeHMH KaXI0W U3 TeM ITUCHIUTUINHBI CTYICHT
JOJDKEH BHUMATEIBHO M3YYUTh M 3aKOHCIIEKTUPOBATH MaTEpHAI TI0 dTOM TeME, MO/I-
TOTOBHUTHCS K BBITIOJIHCHUIO JTAOOPATOPHOU PabOTHI, BHITIOJHUTE ATy JTa0OPATOPHYIO
paboTy B nabopaTopuu U 3aUTUTh €€. Kaxaplil u3 BUAOB y4eOHOU AESTEIbHOCTH
OIICHWBAETCS B OayutaXx W YYHTHIBACTCS B PEUTHHTE CcTyAcHTa. J[7s caMOKOHTpOJIs
CTYACHT JOJDKEH TOJIb30BaThCS MEPEUYHEM BOIMPOCOB JJISI CAMOCTOSTEIBHOTO H3yde-
HUS JUCIUIUIMHBI JJI TTOATOTOBKU K TECTUPOBAHUSIM U ompocaM. KoHTposb ocBoe-
HUS TEM CTYJICHTOM OCYIIECTBIISIETCS B BUJIE TECTUPOBAHUI U OMIPOCOB.

JIJisi KOHCIIEKTUPOBAHUSI MAaTE€PUATIOB 3aHIATHN PEKOMEHIYETCS 3aBECTH OT-
NeNbHYI0 TeTpaab. KOHCIIEKT KaXkI0ro 3aHITHs CleyeT HAaUMHATh C Ha3BaHUS TEMbI
W yKa3aHUs JaThl €ro MpoBeaeHMs. Bce 3aroyioBku pasnenoB Marepuaia cieayeT
YETKO BBIICNIATH, HAPUMEp, MOAUYEepKuBaHueM. Bo BpeMsi 3aHsATHS cleayeT BHUMa-
TEJIBHO CIICTUTH 32 XOJAOM MBICIH TMPETOIaBaTelsd U 3alMChIBaTh BAKHEUIITNE OTpe-
TETICHNS, Pa3bsICHEHUS, ()OPMYIIBI, Ha3BaHUS BEIIECTB, YPABHEHUS XUMUUYECKHUX pe-
akuid. Taxke Hy)KHO CTapaThCs BOCTIPOM3BOIUTH B KOHCIIEKTE PUCYHKH W TaOJHUIIHI,
KOTOpbIE JEMOHCTPUPYET TperojaBareib. MaTepruall, KOTOPbId KaXeTCs CTYICHTY
HEJI0OCTAaTOYHO TOHSATHBIM, CIEAyeT MpopadoTaTh MO YYECOHUKY M BOCIIOIB30BaThCS
MOMOIIBIO TIpenoaaBaTelia. PaboTath ¢ KOHCIIEKTOM HYXHO €XCEHECIBHO, BHOCS B
HETO CBOM JIOTIOJTHEHHS, 3aMEYaHMs U BOMIPOCHI (JIJI TOTO B TETPAAH CJIEITYyET OCTAB-
JISITh IIAPOKHE TOJIA).

Jyist moAroTOBKU M (PMKCHUPOBAHUS JTAOOPATOPHBIX PabOT CIIEAYET MOIYYUTh Y
npenojiaBaresnisi pabouyro TeTpanap (JabopaTopHsblil kypHan). [Ipu moaroroske k ja-
O6opaTopHoOil paboTe cieayeT cocTaBuTh kpatkuit (1-1,5 cTpaHuUIel) KOHCIIEKT Teope-
TUYECKOTO MaTepuala, Ha KOTOPOM OCHOBaHa JaHHas jaboparopHas pabota. s
MOJTOTOBKM KOHCIIEKTA MCIIOJIB3YIOT TJIaBbl YU4eOHMKA, pEKOMEHIOBAaHHbIE MPEToia-
BaTEJIEM U KOHCIIEKT, 3allUCAHHBIA Ha 3aHATHMU. TakKe MpU JOMAIIHEW CaMOCTOS-
TEJIbHOW MOATOTOBKE K JabopaTOpHOM paboTe HYKHO HAUYEPTUTh TAOJIUIbI, TPUBE-
NEHHBIC B MPAKTUKyME, M TPOU3BECTH HEOOXOAMMBIC IS TIPOBEACHHS PabOTHI pac-
4&Thl. JloMalHss MOJATrOTOBKA SIBJISIETCS HEOOXOIUMOM YacThiO JJabopaTopHOH pabdo-
Thl. be3 HE€ HEBO3MOXKEH OCMBICICHHBIM MOAXO0J K BBINIOJIHEHUIO SKCIIEPUMEHTOB U
n3Mepenuii. Kpome Toro, orpaHndeHHOE BpeMs, OTBOJIMMOC Ha BBINMTOJHEHUE Jabopa-
TOPHOU pabOTHI, TPeOyET XOPOIIO CKOOPIMHUPOBAHHBIX JEHCTBUM CTYICHTA, K KOTO-
PBIM TaKKe HEOOXOIUMO MPEIBAPUTEIHHO MOATOTOBUTHCA. [locie 3aBepiieHus 3Kc-
NEPUMEHTAIbHON YacTH paboThl HEOOXOAMMO NMPOU3BECTH 0OPAOOTKY IMOIYUYEHHBIX
PE3yNbTATOB, CAENATh BHIBOJIBI M 3AIIUTHTH PA0OTY y MPEno aBaTes.

B xozne 3aHsTHS HY)XHO aKTHBHO pa0OTaTh, OTBEUas HA BOMPOCHI MPEMogaBa-
TEJIs, y9acTBYS B AWCKYCCHH U 3a7iaBasi COOCTBEHHBIC BOTIPOCHI ISl YSICHEHUS CIIOXK-
HOTO JIJIs TOHUMaHUs MaTepuana.
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Ha mepBoM 3aHSTHH BCE CTYICHTHI 3HAKOMSTCS C MpaBUIAMH TEXHUKH 0€30-
MAaCHOCTH M OOS3aHBI CTPOTO BBHIMIOJIHATH WX MPH MPOBEIACHUH BCEX J1a00paTOPHBIX
pabor.

[Ipomyck 3aHATHI 0€3 YBOXKHUTEIbHON MPUUYUHBI HE JOMyCKaeTcs. 3aJ0hKeH-
HOCTHU (TIPOMyIIEHHBIC Ta00OPaTOPHBIE pabOTHI, TECTUPOBAHUS) TOJIKHBI OBITH TUKBU-
nupoBaHbl. TekyIue 3aJ0HKEHHOCTH TECTUPOBAHMS M 3alIUTa JIA0OPATOPHBIX PadoT
JOJDKHBI OBITh JTMKBHIAUPOBAHBI B TEUCHHE HEIETH IOCJIE CPOKa, 0003HAYCHHOTO B
TEMaTHYECKOM IUTaHe JJa0OpaTOPHBIX paboT, BO BpeMs ONpeesisieMoe MpernojaBaTe-
aem. Kaxknas cnemyromast HeAelns ONo3/1aHus HaKa3pIBaeTCsa BhIYUTaHueM | Gamnna u3
OLIEHKH 3a JomaiinHee 3amaHue. OTpaboTku 1a0opaTOPHBIX PabOT OCYIECTBISIIOTCS
TOJIBKO B TIPUCYTCTBHH U TIOJ] PyKOBOJCTBOM JITaOOpaHTa, KOTOPHIA HA3HAYAET BPEMSI
OTpabOTKH.

CamocrosTenpHas padoTa CTYJIEHTOB Hall KypcoM «DHU3MYECKOW W KOJIJIOH-
HOM XMMHK» 3aKII0YaeTCSd B CHCTEMaTHYeCKOoW paboTe ¢ y4eOHMKOM M JICKIUSIMH,
MOJTOTOBKE K JJA0OpaTOpHBIM paboTam, TectupoBaHusaM. Ocoboe MecTo B CaMOCTOSI-
TEJIbHOM paboTe 3aHMMAET MOATOTOBKA K TECTUPOBAHUSAM U OINPOCaM, KOTOphIE TO-
3BOJISIIOT OCYIIECTBIIATh CAMOKOHTPOJIb YCBOCHUSI yueOHOTO MaTepualia, MpUBUBAIOT
HABBIKM TMOUCKAa HEOOXOAMMOW XMMUYECKON MH(OpMAIMK U HEOOXOIUMBIX B OyIy-
HIeH MPaKTUYEeCKOM EeATeTbHOCTH 0aKalaBpOB XUMUYECKUX PACUETOB.

Buabl u popMbl 0OTPAOGOTKH NPONYIIEHHBIX 3aHATHH

[IpomyiieHHbIe JEKIMM CTYACHT OTpaldaThIBAET CAMOCTOSITEIBHO, HU3ydas
y4€OHUK U JIOTOJIHUTEIBHYIO JIUTEPATYPY MO COOTBETCTBYIOLTUM TEMaM.

CtyaeHT, mpoIyCTUBIINN JTaOOpaTOPHbBIE 3aHATHUS, 005S3aH MOATOTOBUTH KOH-
CHEKT MPOMYIIEHHOM J1abopaTopHON pabOThl U B MPUCYTCTBUU JIabopaHTa Kadeapbl
oTpaboTaTh €€ B cBOOOHOE OT 3aHATUI BpeMs. CTyIeHT 0e3 KOHCIEKTa 1abopaTop-
HOM paboThl He Jomyckaercs 10 oTpaboTku. [locie BoImonHEeHNs TabopaToOpHON pa-
00ThI TaOOPaHT B KOHCIIEKTE CTABUT ATy OTPAOOTKHU U MOIIHUCH.

Texymwme 3a10KEHHOCTH 110 TECTUPOBAHUSIM | 3aIUTE JTAOOPATOPHBIX padoT
JOJDKHBI OBITH JIMKBUIUPOBAHBI B TCUCHUE HEACIH MTOCIIE CPOKA, 0003HAYESHHOTO B
TEMaTUYECKOM IIJIaHE JIA0OPATOPHBIX paboT, BO BpeMs, ONpeieieMOe TIperoiaBaTe-
JeM.

12. MeToauveckne peKOMeHIaMHU NMPENoAABATEISIM M0 OPraHU3aluu 00yUYeHust
10 TUCIUILJINHE

Crneunduka nucuuniauHbl «Pu3ndeckas U KOJUJIOUIHAS XUMHUSD 3aKII0YaeTCs
B HEPa3pbIBHOM CBSA3U TEOPUM C MPAKTUKOW. TeopeTuyeckue 3HaHus, KOTOPBIE CTY-
JICHTBI TIOJIy4YarOT Ha JIEKUHUIX U IIPU CAMOCTOSTEIIbHOW ITOArOTOBKE, ITOATBEPKAAIOT-
Csl U YCBaMBAIOTCS Ha Ja0OpaTOPHBIX 3aHATUSX. /{15 ycnemHoro ycBoeHusi Matepua-
Ja HeoOXOJUMbl 3HAHUS XUMHUHU B 00bEME WIKOJBHOW MPOrpaMMbl U MaTEMAaTHKH.
IloBblllIeHHE YPOBHS 3HAHUU 110 XMMUU Y CTYJI€HTOB HEPA3PBIBHO CBA3aHO C IIOMCKOM
Y BHEJIPEHUEM HOBBIX ITyTE€H COBEPILICHCTBOBAHUS METOAUKHU MPEIIOIaBaHUsA:
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- WCTONB30BaHUE Pa3HOOOpa3HbIX (OpM, METOAOB M MPUEMOB aKTHBU3AIMH
MI03HABATEJILHOM IEATETHPHOCTH YJaIuXcs (B T.4. aKTUBHBIX U MHTEPAKTUBHBIX );

- WCTOJIh30BaHUE HATJISHOTO MaTepHalia: TaOJMIl, PUCYHKOB, CXEM, MPUPO/I-
HBIX MUHEPAJIOB, ICMOHCTPAIIUS OTBITOB,

- pelIeHre XUMUYECKUX PACUETHBIX W SKCIIEPUMEHTAIBHBIX 33/1ad KaK METOJ
O0yUYeHUST XUMHUU;

- KOMIIBIOTEpU3ANHS O0yUCHHUS,;

- WCTOJB30BAHKUE PA3IMYHBIX (POPM OpraHU3AMNHN CAMOCTOSATEIHLHON pPabOTHI
CTYJIEHTOB: HHIUBUyaJIbHAsI, TPYIIIIOBast, KOJUICKTUBHAS,

- OpraHu3anys WHAUBUAYATLHOW pabOThl CTYJACHTOB C YUYETOM YPOBHS MOJTO-
TOBKH,

- CHCTEeMaTHYEeCKUI KOHTPOJIb 3HAaHUH B mporiecce 00ydeHus (mpoBepka TECTH-
POBaHU, ONIPOCOB U MPUEM JTaOOPATOPHBIX PadOT).

IIporpammy pa3padoraa:

['puropreBa Mapuna BUKTOpOBHA, K.II.H., JOLIEHT
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PELIEH3UA
Ha paouyio nporpammy aucunmaimst «51.0.10.04 Ouzm W KoL
OIOIT BO no nanpassenuso 19.03.01 — «bi i «Bbuorexuoo-

THA W Mosekysipras Guosorus; Guorexnonorus ::x-.oomqn..:.w!aw: (kBamnduxaums sui-
nycKkHuKka — 6akamsp)

Ceperunoii UM, nokropom Guonoriueckix Hayk, npodreccopom kadieapsi arpoHoMite-
CKoit, Gronoruyeckoii xumun 1 parmosnorun GIEOY BO «Poccniickuit rOCYIapCTBEHHBII arpap-
Hbtit ynusepeurer - MCXA umenn KA. Tumupssesay, (1anee Mo TeKCTY peueHsenT), nposeexa
peuensus paGoueii nporpammbl ancummmubt «51.0.10.04 Ousuueckas u KOJUIOM/IHAA XHMMS»
OI1OI1 BO no sanpasnennio 0/9.03.01 — «b , Harp teii «BuorexHonoms u Mo-
NICKYAPHAS GHONIOIMA; GHOTEXHONOMMA MHKPOOPIaHH3MOBY (Gakanaspuar), paspaGorannoii B
®IBOY BO «Poccuiickuii rocy rapcrsenbiit arpapHsiit yuusepeuretr — MCXA umenn KA. Tu-
MHpA3eBa», Ha kadeape xumui (paspaborunk — Ipuropsesa M B., kanuar MEJarorH4ecKux Ha-
YK, IOUCHT KaheApbl Xumim).

Paccmotpes npescrasnennsie Ha peuensuio MaTepHAJIbI, PEUEH3ICHT NPHIIEN K CAETYIOLIIM
BBIBOJIAM:

1. Mpeawasneunas paGoyas NporpaMmMa ANCUMIUHHEBL «B1.0.10.04 ®usnueckas 1 kontouanas
xumus» (nanee no tekery INporpamma) coomeemcmeyen tpebosannsm GIOC no nanpasseHmo
19.03.01 - «buomexuonozus». [Tporpamma codepacum Bee olHoBHbIC pasaenslt, coomeemangyem
TPEGOBAHHAM K HOPMATHBHO-METOIMHUCCKIM JIOKYMEHTAM. 5

2. Ilpeacrasnennas s [porpamme akmyarsnocns YHEOHOI AMCLMIUIMHBI B PAMKAX peasu-
sawn OTIOTT BO we nodnexcum commenuso — MMCUMIIMHEA OTHOCHTES K 6a30Boit wacT yueGHoro
uMKna.

3. Mpeacrasnennsie 8 TTporpaMme yeau AHCHHTLIHHB! coomeemcmeyiom TpeboBaHMAM
®I'OC nanpasnenns 19.03.0/ - «buomexnonozusin, HaNPaBIEHHOCTH «BHOTEXHONOr MM,

4. B cootsercraun ¢ INporpammoii 3a mmcuunmisoii «51.0.10.04 Dusnyeckas H KOLIOWI-
HaA XMUMHA» 3aKperieHo 3 komnemenyuu. Jlucumnmma «51.5.10.04 dusuveckas u KOJUIOHAHAS

W 1peicTas Ilporpamma cnocobua peanusosame nx B 0GwAB RCHHBIX TpeGoBaHMAX.

5. Pespasmamst ofyuenus, nupejcrasiennse B Tporpamme B kateropusx 3Hath, ymers.
BJIANIETH COOMBemcmayiom mke u cozep JHHbI H OEMOHCIPUPYIOM 803MONC-
HOCMb NOJIYHCHHA 3a5BICHHBIX PE3yIbTATOB.

6. Obas Tpynoémkocts ancunnmsl «51.0.10.04 dusuueckas 1 KOJUIOM/IHAS XHMHS» CO-
CraBaser 4 3a4€THbIX eantnil (144 vacos).

7. MnQopmaums o B3aUMOCBA3N H3YHaCMBIX AUCLMILTHH 1 BOIIPOCaM MCKJTIOUEHHS 1y 6/m-
p B cozep AMCLMIUIME  coomeemcmeyem  neficTBUTENbHOCTH.  JlMCUMIIMHA
«51.0.10.04 ®usuueckas u KOMIOHAHAA XHMHA» B3AHMOCBA3AHA C APYIUMH JIHCUMILTHHAMMI
OI1OIT BO 1 YueGuoro nnana no wanpassenmo 19.03.0/ — «buomexnono2us», W BOIMOKHOCTH
AyGMPOBAHMA B COACPAKAHUM OTCYTCTBYeT.

8. Tpeacrasiennas [lporpavva HpeANoNaraeT HCMOMb3OBaHHE COBPEMCHHBIX 06pazosa-
TEIBHBIX TEXHONIOTHI, HCTIOMb3YeMbIE PH PEATH3ALMH PA3THUHBIX BHIOB y4eOHOI paboter. dop-
Mbl 00pa30BaTEILHBIX TEXHONOTHT Coomaemcmayiom CHeUH(pUKE THCIMILTHHBL

9. Tlporpamma ancuunsmust «51.0.10.04 Ousudeckas i KOLIONHAL XM npernonara-
€T 4 3aHATHA B MHTEPAKTHBHOI (hopme.

10. Buast, cozepxanie 1 TpyI0EMKOCTb CAMOCTORTETBHOI paboThl CTY/ICHTOB, NpeacTas-
neunbie B [Iporpamme, coomeemangyiom TpeGosanusM K noaroToBke BbIIYCKHHKOB, COJEpAKa-
umcs Bo OIOC BO nanpasnenus 19.03.01 — «Buomexnonozusy.

11. Ipencrassennsie  onHcansie B Iporpamwme dopmbt mexyuyeir otenkn 3Haumit (TecTsl,
Onpockl, 3auTa raboparopibix pabor), coomsemcmayiom crneunuKe AMCUMITHHBL H TpeGoBaHH-
AM K BBUTYCKHHKaM.

DopMa NPOMEKYTOHHOrO KOHTPOS 3HAHMIT CTYACHTOB, npeaycmoTpennas [Iporpammoi,
OCYWIECTBIACTCA B OpME 3a4eTa, UTO COOmEeMCmayan CTATYCY AMCLMAMMHSI, KaK AMCLIATLIHHb!
Ga3oBoit yacTu yuebHoro unkna— b1 ®rOC Hanpasienus 19.03.01 — «buomexuonozus».
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12, ®opmbt ouenkn sHauuii, npescTaBcHHbE B Tporpamme, coomeemcmaviom creundure

LTHHBL M TpeO M K BBITYCKHHKaM.

13. YueGro-mMetoamueckoe obecnievene aUCLHIIMIEb NPEACTABICHO. OCHOBHOI MTEpa-
TYpOit — 3 uctounnka (6a30Bbiii yueSHHK i 2 MOCOBHS LA CAMOCTOSTENLHOI pabotsi), a0nomHM-
TeJIbHOI iuTepaTypoit — 3 5 METOJH! yKasaHuami — 3 ucrounnka, Unrep-
HET-PECYPChl — 2 MCTOMHHKA W coomeemcmeyem Tpe: oroc p 19.03.01 -
«buomexwonozus».

14. Marepuanbro-Texuuteckoe 0GeCIeUeHHe  AMCUMILTHHE! COOTBETCTBYET CrielHuke
Ancummmabt «51.0.10.04 Gusuyeckas i KOMIOHIHAL XUMUAD i 06 aeT HCTIOJb: co-
BPEMCHHBIX 00PA30BATENLHBIX, B TOM HHC/IE MHTEPAKTHBHLIX METOOB obyueHns

15. Metoauueckue pekoMeHaLIMH CTYICHTAM H METOIHYCCKHE PEKOMEH/IAMH 1PEnoAasa-
TCIAM 110 Opranu3auiu o6yueHHs 10 AMCUMILIMHE 0T NPEACTABICHHE O creunduke obyuenus
10 sucunnante «51.0.10.04 Gusuueckan u KOLIOHAHAS XHMUAY.

OBIIME BbIBOJIbI

Ha ocroBanmy npoBeeHHOIl peLeH3HI MOKHO CAeTaTh 3AKTOYeHHE, YTO XapakTep, cTpyk-
Typa u coaepxkanue paboueit nporpammbt aucumnmusl «b1.0.10.04 Gusnueckas u KOJUIOMWIHAs
xumum» OIOIT BO no nanpasnenmio 19.03.01 — «bi 2us», Hanp reit «Buorex-
HOJIOTHS H MONEKYNApHas Guonorus; GuoTexHonorus MHKPOOPIaHH3MOBY (KBATHOMKALMS BhiTTy-
CKHHKa — Gakanasp), paspaGotanas ['puropsesoii M.B.. KaHAMAaTOM Mearoriyeckix HayK, JI0-
UEHTOM KadeaApsl XuMin cooTsercTayet TpeGosarmam GIOC BO, COBpEMEHHBIM TpeGOBaHMAM
IKOHOMMKH, PHIHKA TPYJA H NO3BOAKT NPH €€ PEATH3AUMH YCIRIIHO 06ecTeu TS dopmuposanme
3aABJICHHBIX KOMIETCHIIMIA.

Peuensent: Cepernna MM, noktop Gronoruueckux HayK, eccop kadeper arp HECKOI,

A

Guonoruueckoii xumun u parnonoruun «Poccuiickoro FOCYPCTBEHHOIO arpapHOro

yrusepeurera - MCXA umenn KA. Tumupsmsesay,
\\‘ %ﬂ\?
« &M » o8 mowrwq
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