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AHHOTALUA

padoyeil nporpaMMbl Y4eOHOM TUCIUIIINHBI
«b1.0.30 Pusznueckasi 1 KOJIOMIHAS XUMHSD 11l NOATOTOBKH
0akajiaBpa 1o HaNpPaBJeHHOCTAM
«BHOTEXHOJI0THA ¥ MOJIEKYJISIPHAS OUOJIOTHS»

Leap ocBoeHUSs! AUCHMINVIMHBI: (OPMHUPOBAHUE TEOPETUUECKUX OCHOB U
YMEHUH 10 (PU3NYECKON U KOJUIOMIHOM XUMUH, BKJIOYAsl 3aKOHBI XUMUYECKOH Tep-
MOJMHAMHUKHA, XUMUYECKON KHUHETHKH, AIEKTPOXUMUH, SBJICHUN, TPOUCXOASAIINX HA
rpanuie pasgena ¢as, B KOJJIOUJIHBIX CUCTEMAX, BBICOKOMOJIEKYJISIPHBIX COEUHEHU-
AX, YTO MO3BOJIUT PUMEHATH NOJyYEHHbIEC 3HAHUS MPU MMPOBEACHUM MTOYBEHHBIX, ar-
POXMMHYECKHX U arpO3KOJIOTMYECKUX HCCIEIOBAaHUM.

MecTo NTMCHUNUIMHBI B Y4e0HOM ILIaHe: TUCIUIUIMHA BKJIIOYEHA B IUKI Bl.,
0a3oBasi 4acTh, AUCIUIUIMHA OCBAUBAETCS B 2 CEMECTPE MO HAIMpPaBJICHUIO TIOJITOTOB-
ki 19.03.01 - buorexnomorus.

TpeboBanusi K pe3yibTaTaM OCBOCHHUS NMCHMILIMHBI: B PE3YyJbTaTE€ OCBOE-
HUS JUCHUIUIMHBL popmupyrores cienytoniue komnetenmun: OIK-1.1, OIIK-1.2, OITK-
13.

KpaTtkoe conep:kanue TUCHMIUVIMHBI: XUMUYECKasi TEPMOJIMHAMUKA, XUMHU-
yecKasi KHHETHKA, PACTBOPHI, SJIEKTPOXUMHUS, IOBEPXHOCTHBIEC SIBJICHUSI, CBOMCTBA
JIMCTIEPCHBIX CUCTEM, BHICOKOMOJICKYJISIPHBIC COSTUHEHUSI U X PACTBOPHI.

Oo0mas TpyaoeMKocTh Jucuumanabl: 108/3 (yacos/3au. e11.)

IIpoMeKyTOYHBINA KOHTPOJIb: 32a4eT

1. Ileab ocBOeHHUSsI AUCHUILINHBI

Llenpro ocBOCHUA AUCHUIUINHBI « DU3NYECKas U KOJUIOUIHAS XUMHUSD) SIBIISIETCS
dhopMUpPOBAHHUE TEOPETUICCKUX OCHOB U YMEHUU 10 (PU3NUECKON U KOJUIOMIHOU XH-
MWH, BKIIFOYasi 3aKOHbI XUMUYECKOW TEPMOJUHAMUKU, XUMUYECKOW KUHETHUKH, DIICK-
TPOXUMHUH, SIBJICHUH, TMIPOUCXOAIINX Ha TpaHuUIle pasnaena ¢a3, B KOJJIOUIHBIX CH-
CT€Max, BBICOKOMOJICKYJISIPHBIX COCIUHEHHSX, YTO MO3BOJIUT MPUMEHATH IMOJYYCH-
HbIC 3HAHUS MPU NPOBEIACHUM MOYBEHHBIX, arPOXUMHYECKUX U arpO3KOJIOTHYECKUX
HCCJIEIOBAHU.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpouecce

Jncuumnianaa « @u3ndeckas U KOJJIOUIHAS XUMHU BKIIFOUCHA B 003aTCIILHBIN
nepedeHb ®I'OC BO 6a3oBoit yactu. Peanuzamnus no auciuriuie «dusnueckas u
koJutonaHas xumus» TpedoBanuiit ®I'OC BO, OIIOIT BO ocymiecTBisieTcss B COOT-
BETCTBHUM C YUeOHBIM MJIaHOM 10 HarpaieHuto 19.03.01 - buorexHosnorus.

[IpenmecTByOIMMMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
JqucnuminHa « Pu3ndeckas ¥ KOJUIOUAHAS XUMUSTy ABISIOTCA: «Pu3ukay, «Marema-
tuKa», «Heopranuwueckas xumus», «OpraHudeckas XUMUsS», «AHaJIATHYECKAs XHU-
MUSD.



Kypc «®usndeckas v KOJUTOMIHAS XUMUSD) SBIISIETCS OCHOBOTIONATAIOIIUM JIJIsI
W3YUYCHUS CICNYIONMNX TUCIHUIUTNH: «bHOXuMUs.

Oco0eHHOCThIO JMCHUILUIMHBI SIBISIETCA €€ HalpaBICHHOCTh Ha peaTn3alfio
CTYJICHTaMH TIOJYYEHHBIX 3HAHUN B MPAKTHUYECKOW NEATEIbHOCTH, (POPMHPOBAHUN
COBPEMEHHOTO MHUPOBO33PEHHUS O MPOIIECcCcaX, MOCTOSHHO M MEPUOTAYECKHA TTPOUCXO-
IAMX B 00beKTax arpocdepbl, Ha OCHOBE COBPEMEHHBIX 3HAHWUW U 3aKOHOB (pr3mde-
CKOM W KOJUIOMJHON XWMHH, TIOHUMaHUM BO3MOXKHOCTEH W MEXaHW3MOB BIUSHUS
(ympaBiieHHs1) Ha IIPOIIeCcChl (peakIum ), MpoTeKaroIIue B arpocdepe.

PaGouas mporpamma mucturuiiHbl «®u3ndeckast U KOJUIOUTHAS XUMUS) IS
WHBAJIHMIOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0OPOBBSI pa3padaThIBaeTCs
WHIUBUIYAIBHO C YUYETOM OCOOCHHOCTEH MCUXO(U3MUECKOTO PAa3BUTHS, WHIUBUTY-
AJIbHBIX BO3MOYKHOCTEH M COCTOSTHUS 37I0POBBS TAKMX 00YJarOIINXCSI.

3. IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 IMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTATaAMH 0CBOEHHS 00pa30BaTeJIbHOM
NMPorpaMMblI

OGpazoBatenbHbIC Pe3yJIbTaThl OCBOCHUS TUCIUIUIMHBI O0YyYaromuMcs, Tpe-
CTaBJICHEI B TaOmIe 1.

4. CTpyKTYypAa U coAepKaHue TUCUUILIMHBI

4.1 PacnpeaeJieHue TPyI0EMKOCTH JUCHHUILIMHBI 10 BUAaM padoT
10 ceMecTpam

O6mr1ast Tpy10EMKOCTD TUCITUTIIMHBI cocTaBisieT 3 3ad. ef. (108 waco), nx
pacripeieieHue 1Mo BUaM paOdoT B CEMECTpE MPEICTABICHO B TAOIUIIE 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6HOﬁ ANCIHUIIJINHBI

Tabnuua 1

JU3UPOBATH, UCTIOIH30-
BaTb OMOJIOTHYECKHUE 00b-
€KTHI U ITPOLIECCHI, OCHO-
BBIBAsICh HA 3aKOHAX M 3a-
KOHOMEPHOCTSIX MaTeMa-
TUKH, QU3HYECKUX, XUMH-
YECKUX U OMOITOTHYECKUX
HAYK U UX B3aUMOCBSI3SIX

AHIE OCHOBHBIX 3aKOHOB
TEMATHYECKUX U €CTE-
BEHHBIX HaYK, HEOOXOI1-
X JUIS PEIICHUS THIIOBBIX
1a4 Ipo(eccuoHambHOM
ATEILHOCTH

KOHBI (PU3UUECKOH U KOJI-
JIOMTHOW XUMUH, QU3HKO-
XUMHYECKHE CBOMCTBA
HEOpPraHWYeCKUuX U Op-
raHn4YeCKUX COCTUHECHUM

BaTh (PU3UKO-XMMUYECKHE
U KOJIJIOUTHO-XUMHYECKHE
napamMeTpsl U XapaKTepH-
CTHKH, UCTIOJIB3YS 3aKOHBI
XUMHYECKON TEPMOANHA-
MUKH U KUHETUKHU, DIICK-
TPOXHUMUH, UCTIOTH30BATH
MaTeMaTH4eCKUe MOJIETH
JUTSI pacdeTta (GU3UKO-
XUMHUYECKUX XapaKTepu-
CTHK

Ne Kon Copnepxanue WNHaukaTopel KOMIIETEH- B pesynbprare u3ydeHus yueOHOM JUCUUIUIMHBI 00yYaroIuecs! TOKHBIL:
| Komre- | KOMIleTeHIUH (1iau e€ Jya- 005051
n/m 3HaTh yMETh BJIAJIETh
TEHIUU CTH)
1. |OIIK-1 |Cnocoben u3yuatb, ana- | OIIK-1.1. JleMoHCTpUpYET |OCHOBHBIC IOHATHUS U 3a- |PACCUUTHIBAThH U OIICHU- | CUCTEMATU3HPOBATh Me-

TOZBI PEIICHMS 3a1a4,
OIIUCHIBATh PE3yJbTaThl,
(bopMyIHpOBATH BHIBO-
Ibl, IPOTHO3UPOBATH
pa3BUTHE CUTYALM, U3-
MEHEHHUE COCTOSHMUS I1a-
paMeTpOB CUCTEMBI UIIU
JJIEMEHTOB, PE3YJIbTATHI
JKCIIEPUMEHTA

OIIK-1.2. Ymeer ucnosnb-
3aTh HABBIKK J1a0OpaTOPHOI
DOTBI U METOJIbI XUMHH,
3UKH, MAaTEMATHYECKOTO
JETUPOBAHUS U MaTeMaTH-
CKOM CTaTUCTUKH B mpodec-
OHAJIBLHOU JI€ATETbHOCTH

OCHOBHBEIE ITOHATHS U 3a-
KOHBI (pU3M4ECKOM U KOJI-
JIOUTHOM XUMUH, (PU3UKO-
XUMHYECKHE CBOMCTBA
HEOPraHWYeCKUX H Op-
TaHWYECKUX COCTUHESHUH

BOCIPUHUMATh, 0000IIaTh
U aHaJIM3UpOoBaTh UH(DOP-
Maluio, MOJYyYSHHYIO U3
Pa3HBIX HCTOYHHUKOB, 110
(U3NKO-XUMHUYECKUM,
AIIEKTPOXUMUIECKUM
nporieccam, MpoUcxo -
MM B TIOYBE U PACTCHHUSAX

CTaBUTb LIEJIb U OPTaHU-
30BBIBATh €€ JOCTHKE-
HUE, YMETh ITOSICHUTh
CBOIO 11€7Tb U BEIOMPATH
IIyTH JOCTUKEHUS

OIIK-1.3. Bnaneer HaBBI-
MH T€OPETUYECKOTO U
CIIEPUMEHTAITLHOTO HCCIIe-
BaHMsI 0OBEKTOB MpoQeccu-
AITBHOU IEATCILHOCTH,
HOBBLIBAsSICh HA 3aKOHAX U
KOHOMEPHOCTSX MaTeMaTH-

CKHX, (1)I/ISI/I‘-ICCKI/IX, XHUMH-

OCHOBHBI€ MTOHATHS U 3a-
KOHBI (PU3UYECKOM U KOJI-
JIOUJTHOM XUMUH, (PU3UKO-
XUMHUYECKHE CBOICTBA
HEOpPraHUYEeCKUx | op-
TFaHUYECKUX COECUHEHUM

MPUMEHSTh pacueTHbIE U
rpaduuecKue MEeTOIbI s
UHTEPIIPETALIMU PE3YIIb-
TaTOB DKCIIEpUMEHTA

HaBbIKaMU padOThI C XH-
MHUYECKUMU peaKkTUBaMH
1 000py/I0BaHUEM, OCY-
IIECTBIATH (PUZUKO-
XUMHYECKHE MTPOLIECCHI
U YIIPABIATH UX MPOTE-
KaHUuEM




CKUX U OMOJIOTHUECKUAX
K U UX B3aUMOCBS3AX




3AOYHASA ®OPMA OBYUYEHMUA

Ta0muna 20
PacnpenesieHue Tpya10éMKOCTH JTUCHMILUIMHBI 10 BHAaM padoT M0 ceMecTpam
TpynoémMmkocThb
Bup yueOHoii padoTbl B T.4. 10 3
yac. B 1.4. o 4 cemec
ceMecTpy
Oo0uas TpyA0€MKOCTb AUCITUIUIMHBI IO Y4EOHOMY T1ja- 108 36 79
Hy
1. KonrakTHas pab6ora: 14,25 2 12,4
AynuTopHas paéora 14,25 2 12,4
8 MOM Huciue:
qekyuu (J1) 6 2 4
nabopamopnvle pabomul (JIP) 8 0 8
KOHMAKMHAs paboma Ha npoMedHCymouHOM KOHMpoJie 0,4 0 0.4
(KPA) ’
2. CamocrosiTesasHas padora (CPC) 89,75 34 55,75
camocmosmenbHoe uzyueHue pasoenos, Camonoo2o-
moeKa (npopabomxa u nogmopeHue N1eKyuoHH020 Ma-
mepuana u mamepuana y4eOHUKo8 u y4eOHblx nocooutl, 119 34 55,75
Nn0020MOoBKaA K 1aO60paAmMopHuIM pabomam, Onpocam,
mecmam u m.o.)
3. Konmponp 4 0 4
By mpoMeKyTOYHOTO KOHTPOJIS: 3ayer

4.2 Conep:kanue JUCHUIINHBI

3AOYHAA ®OPMA OBYYEHUA

Tabnuua 36
TemaTuyeckui JIaH y4eOHOM IUCHUIIINHBI
HanmeHoBaHMe pa3jeioB U TeM AYAMTOpHAs padoTa Bueaymuro
i Bcero JI JIP IKP pHast
AUCUMILIUH (YKPYTHEHHO) paGora CP
Pa3nea 1 «Xumuyeckas 21 2 2 - 17
TePMOANHAMMKA»
Tema 1 «IlepBblif 3aKOH TEPMOIUHAMUKH» 10 1 2 - 7
Tema 2 «BTopoii 3aKOH TEpMOAMHAMUKI 11 1 0 - 10
Paznes 2 «XumMHYecKasi KHHETHKA) 21 2 2 - 17
Tema 3 «KuHeTnka XUuMHYECKHX PEAKIMII» 21 2 2 - 17
Pa3nea 3 «PacTtBopb» 21 2 2 - 17
Tema 4 «PactBopsbl. 3akoHb! Pays. 11 2 2 - 7
Ocmoc.»
Tema 5 «PUUKO-XUMHYECKHE METOIbI 10 0 0 - 10
UCCIICIOBaHHSI PACTBOPOBY
Pa3nes 4 «aeKkTpoXuMHUs) 19 0 2 - 17
Tema 6 «O1eKTpoIHbIE TPOLIECCHD 9 0 0 - 9
Tema 7 «DIEKTPOIPOBOTHOCTEY 10 0 2 - 8
Pa3nes 5 «IloBepXHOCTHBIE SIBJIEHUS» 17 0 0 - 17
Tema 8 «SIBneHus Ha rpaHuIe paszzuena gazy» 10 0 0 - 10
Tema 9 «IIpakTueckoe NMPUMEHEHHE 7 0 0 - 7




HauMeHoBanune pa311e.m313 U TeM Beero HAYHHTOIJ;[; i paﬁ(g;lﬂ) BH:?;;HTO
AUCUMILIUH (YKPYTHEHHO) paGora CP

azIcopOITm»
Pa3nes 6 «CBoiicTBa AucCNIepCHBIX 17 0 0 - 17
CHCTEM»
Tema 10 «KonmouHbie CUCTEMBI U UX 8 0 0 - 8
CBOMCTBa»
Tema 11 «YCcTORYHBOCTH KOJUTOMTHBIX 9 0 0 - 9
CHCTEMY
Pasnen 7 «BbICOKOMO/IEKYJISAPHBIE 17 0 0 - 17
COeIMHEHNs H MX PACTBOPbID»
Tema 12 «BbICOKOMOJIEKYIApHBIE 17 0 0 - 17
COCJIMHEHUS M UX PACTBOPHI»
KoHTtakTHas paboTa Ha MPOMEXKYTOUYHOM 0,4 - - 0,4 -
koHTpoise (KPA)
Koutpoin 8,6 - - - -
Bcero 3a 3 cemecTp 2 0 0 34
Bcero 3a 4 cemectp 4 8 0,4 56,25
Hroro mo aucuuninue 108 6 8 0,4 89,75

Paszpneu 1. «Xumuuyeckass TepMOIMHAMHUKA»
[IpenMet u comepxanue Kypca GU3MIECKON XUMHH. 3HaUYCHUE (QU3NYECKOU XUMUHU.
Xumuyeckass TepmoanHamMuka. llepsoe Hauano tepmoanHamMuku. BHyTpeHHAS dHED-
rusi, TEIIoTa U padora. TemnoTel NPOIECCOB NMPU NOCTOSHHOM 00BbEME U JAaBICHUM.
Onranenusa. 3akoH ['ecca. CneactBust u3 3akoHa ['ecca. TemnoTel oOpa3oBaHUsl U
cropanusi. CTaHIapTHBIE TEIUIOTHI. 3aBUCUMOCTh TEIIOBOTO 3¢ (deKTa OT TeMIeparTy-
pbl. YpaBHenusi Kupxroda. Bropoe Hayano TepMOAMHAMUKH, €T0 MaTeMaTHYECKOE
BbIpaxkeHre. JHTponusl. CTaTUCTUUECKOE WCTOJIKOBAHUE MOHATHUS SHTponuu. CBs3b
DHTPOIIUU C TEPMOJUHAMHUYECKOW BEPOSATHOCTBHIO. lIpMMeHeHne BTOpOro Hauasia
TEPMOJMHAMHUKU K H300apHO-(M30XOPHO-) M30TEPMHUUYECKUM MpoIleccaMm. DHEpIus
['u60ca, sueprus ['enpmromnbia. OnpeneneHue HampaBiICHUS Mpollecca M yCIOBUN
paBHOBecud. TpeThe Hauaso TepMoAMHaMukH (roctyiat Ilnanka). Beruncienue ao-
COJIFOTHOM DHTPOIIHH.

Paznen 2. «XuMu4eckass KHHeTHKA)
Kuneruka. Ckopocts peakuuu. Koncranra ckopoctu. YpaBHenue Appenuyca. 1ps-
Mmas peakuus. OOpaTHas peakiusi. 3aKoH aelcTByrommx macc. [lopsaok peakuuu mo
BemecTBaM. OOLIUI MOPSIIOK peakuu. DJIeMeHTapHble peakiuu. MoJeKkyIsspHOCTh
peakunu. Peakuuum HyneBoro nopsiaka. Peakunu nepBoro nopsaka. Peakunn BToporo
nopsinka. Ilepuon momypacnama. IlpaBuno Bant-T'odda. YpaBuenue Appenuyca.
Temnepatypubiii koddduruent. DHeprus aktuparuu. Katamm3. doTtoxummuueckue
pEaKInH.

Paznea 3. «PacTBOpBI»
OO6mast xapakTepucTuka pacTBopoB. Maeanpabie pacTBOphl. 3akoHbl Payns. OTki0-
HEHME OT 3akoHa Payns. TepmonnHamuka pactBOpoB. JuarpamMmma J1aBjIe€HHE-COCTAB.
Huarpamma kunenusi. Ocmoc. OcMmotuueckoe aaBieHue. YpaBHenue Bant-I'odda.




Ponb ocmoca B 6uonorunueckux cucremax. I[lonstue pH pactBopos. bydepusie cu-
CTeMbl U UX cBoicTBa. bydepnas emxocts. Onpenenenue pH noreHnromMeTpuyeckum
meTooM. Poib OydepHbIX crcTeM B OHOJIOTHYECKHX O0BEKTaX.

Pasnen 4. «aekTpoxumMus»

PactBopsl anektponuToB. Teopus snexkrpuyeckoi aucconuanuu Appenmyca. Oc-
HOBHBIEC TOJIOKEHUS TEOPUU CUJIBHBIX AJIEKTpoiauToB Jlebas m Xriokkemns. AKTUB-
HOCTb, KO3(PQUIMEHT aKTUBHOCTH. 3aBUCUMOCTh KOA(D@UIIMEHTAa aKTUBHOCTU OT
MOHHOM CHJIbI. DJIEKTPOIPOBOAHOCTh PACTBOPOB. Y AENbHASA U SKBUBAJIECHTHAS DJICK-
TPONPOBOIHOCTh, 3aBUCHUMOCTh OT KOHIEHTPAlUU. 3aKOH HE3aBUCUMOCTH JABUKECHHUS
nOoHOB. [lonBMXHOCTE MOHOB. [IpakTHUECKOE€ MPUMEHEHHE METOAA SJIEKTPONPOBOI-
HOCTHU. DJIEKTPOJIHBIE MPOLECCHI. ['allbBaHUYECKUE JIEMEHTHI. BO3ZHMKHOBEHUE T1O-
TEHUHaja Ha rpaHune pasgena ¢as. CTpoeHHe IBOWHOIO 3JEKTPUUYECKOTO CIOSL.
VYpaBuenue HepHcTa 111 37EKTPOAHOTO MOTEHIMANa. | albBaHMYECKUN DIIEMEHT.
TepMoauHaMUyYecKHii BBIBOJI ypaBHEHUs Ui anekTpoasuwxymen cuibl (D1C).
Onektpoasl 1-ro, 2-ro pona, penokc-3nekTpoibl. CTaHIApTHBIM NOTEHIUAN. THUIIbI
raJbBaHUYECKUX DJIEMEHTOB: XMMHYECKAE U KOHIEHTpauruoHHbIe. [IpakTnyueckoe uc-
ITOJIb30BAHUE METOJA NTOTEHIMOMETPHH.

Paznen 5. «IloBepXHOCTHBIE SABJICHUN
[ToBepxHocTHast 3Heprusa. CopOIMOHHBIE POLECCHl. AJICOPOIMS HAa TpaHMIIE TBEP-
noe Teno-ra3. YpaBHeHue @DperiHgnuxa. Teopus MOHOMOJEKYISPHON aacoOpOIHH.
AncopOuus Ha TrpaHule TBEpAOE Teno-pacTBop. Tumsl agcopoentoB. Monutel. Ten-
joBble 3(dexTsl npu aacopOuuu. AncopOuus Ha rpaHune pactBop-ra3. [loBepx-
HOCTHO-aKTHBHBIC BelecTBa. YpaBHeHue ['mb0ca. IlpaBuiio TpayGe. YpaBHeHwme
umkoBckoro. CTpoeHHEe MOHOCIOEB. AJICOPOLIMOHHOE MOHMKEHUE TBEPIOCTH.

Pa3znes 6. «CBoMCTBA JUCIIEPCHBIX CHCTEM»

OcHOBHBIE OCOOEHHOCTH KOJUIOUJHOTO cocTosiHusA. Kiaccudukaius IHCHepCHBIX
cucteM. OOpa3zoBaHue ABOMHOro uoHHOro cnos. IlpaBuno ®asguca-Ilannera-
[leckoBa. DyekTpoKMHETHUECKUE sABIEHUSA. CTpPOECHHE NBOMHOTO AJIEKTPUYECKOTO
CJOs1. DJIEKTPOKMHETHUYECKUI MOTEHIMAN U €ro onpeneseHne. CTpoeHne MULEIUIIBI.
MonekynsipHO-KMHETUYECKUE W ONTHUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTEM. bpo-
yHOBckoe aBumxkeHue. udpdysusa. CenumenTaniionHoe paBHoBecue. OnanecieHIusl.
Yasrpamukpockonus. dpdexr Tunnansa. Juanusz. Dnekrpoauanus3. GakTopsl yCTOM-
YUBOCTH KOJUIOMJIHBIX cUCTeM. PackinHuBaroniee nasieHue. KoHLIEHTpallMOHHAS U
HeWTpanu3anuonHas koarynsauus. Koarymsanus snekrpoauramu. Kunerrnka koaryss-
mun. CTpykTypooOpa3oBaHHEe B MAMCIEPCHBIX CHCTEMax. Bs3kocTh CBOOOIHO-
qucnepcHbIx cucteM. CBsI3HO-aucnepcHble cucteMbl. CTpyKTypHasi BA3KOCTh. ['enu.
Tukcorpornus. @akToOpkl, BIUSIONINE HA TEPEX0] MOJICKYJISIpHON (POpMBI B MUIIE-
nsipuyto. Cosroomnmn3anus.

Paznen 7. «BbICOKOMOJIEKYJIAPHBbIE COCAMHEHUA U UX PACTBOPHI»
Bricokomonekyisipusie coenunenuss (BMC), ocoOeHHOCTH CTpOEHUsI X MOJIEKYI.
['MOkoCcTh MOJIEKYJl. DJACTUYHOCTh M IUIACTUYHOCTH IMOJIUMMEPOB. BynkaHuzanms.
ArperatHoe cocTtosHue. PacTBOpBI BBICOKOMOJEKYJISIPHBIX COEAMHEHUMN. PacTtBOpe-
Hue noanMepoB. ConbBaranuss MOJIEKYJ. Accolanus MOJIEKYJ B pacTBOpax IMOJM-
MepoB. OCOOEHHOCTH OCMOTHYECKOTO JABJICHHS U BSI3KOCTU Y PacTBOPOB IMOJIMME-
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poB. MeTompl onpeneneHnust MoJIeKyJisspHo Macchl. HaOyxanue. Ctenenb. Kunernka
HaOyxanus. [laBnenue Habyxanus. CTyaHH.

3AOYHAS ®OPMA OBYYEHMUSA

4.3 Jleknun/nadopaTopHbie/pakTU4ecKne/ 3aHATHS

Ta0Omuma 4a
Copep:kanue JeKIMi/1200paTOPHOTro NPAKTUKYMA/MIPAKTHYECKUX 3aHATHI H
KOHTPOJIbHbIE MEePONPHUSITHSA

dDopmupyem
. Bun
Ne Ne u Ha3Banme JeKkumii/ ble KoJu-Bo
Ne paznena KOHTPOJILHOI'0
n/n J1a00pPaTOPHOr0 NPAKTUKYMA KOMIIeTEeHI! 4acoB
H MeponpHsITHS
Paszgen 1. XumMudeckasi TepMOIHHAMHKA 12
1 Tema 1. Ilep- | JlaGopatopHnas paGora Ne 1.
BBII 3aKOH «Tepmoxumus. 3akoH ['ecca. 3amuTa J1abo-
tepmoauHa- | Ompenenenue TeroBbIX dddek- paTopHOH pa- 2
MHUKH TOB XUMHUYECKUX PEAKITA» OOTBI
Jlexums Ne 1. «Xumudaeckas Tep-
MOJMHAMHUKA: OCHOBHBIE TIOHSTHS. 1
IIepBblil 3aKOH TEPMOJAVHAMUKI )
OIIK-1.1
Tewma 2. Bro- | Jlekmus Ne 2. «BTopoii 3akoH OIIK-1.2
pOii 3aKOH TepMOJIMHAMUKH. TepMOIMHAMH- OIIK-1.3
TEpPMOJIMHA- | YecKue noteHnuansl. [Ipaktuye- . 1
MUKH CKO€ MTPUMEHEHNE TEPMOIMHAMH-
KH»
JlaGopaTtopHnas pabota Ne 2.
3amura Jabo-
«OmnpeneneHre SHTPONUU peaK- .
paTopHOH pa-
[IMU, YHEPTUN aKTUBAIUNY 2
00THI, OTpoC,
TeCT
2. Pasznen 2. XuMu4yeckas KHHETHKA 12
Tema 3. Ku- Jlexmus Ne 3. «Xumuueckas KiuHe-
HETUKA XU- tka. OCHOBHBIE MOHATHSA. DaAKTO- 2
MUYECKHUX PBI, BIUSIONINE HA CKOPOCTh XH-
peakuui MHUYECKUX PEAKLIMIN»
Jlekuus Ne 4. «Mounekynsiprocts u|  OIIK-1.1 2
MOPSIIOK PEAKIIUN» OIIK-1.2
OIlK-1.3
JlabopaTtopnas pabora Ne 3. «Ku- 3amura Jabo-
HETHKAa XUMUUYECKUX PEaKINil B paTopHOH pa- 2
pacTBOpax» 00THI
JlaGopatopHas pabota Ne 4. 3amura J1abo-
«XHUMHUYECKOE paBHOBECHE. 3aKOH paTopHOH pa- 2
JISUCTBYIOIIUX Macc OOTBI
Pasnen 3. PacTBopsbl 16
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®opmupyem
. Bun
Ne Ne u Ha3BaHMe JeKUMiA/ ble KoJi-Bo
Ne paznena KOHTPOJILHOI'O
n/n J1a00paTOPHOro MPaKTHKyMa KOMIIETeHIIH 4acoB
H MeponpHUsITHS
3. Tema 4. Pac- | JlaGopartopHas pabora Ne 5.
3armura Jrabo-
TBOpHI. 3ako- | «PacTBophl. MccnenoBanue N
. paTopHoii pa-
Hbl Payis. CBOICTB OydepHbIX U HeOyep- 2
00THI, OIpoC,
OcmMmoc. HBIX CHUCTEM»
TeCT
Jlexuust Ne 5. «PacTBOpbI: OCHOB- 835@%
HBIE TIOHATHUSD o - 2
OIIK-1.3
Jlexuus Ne 6. «PactBops! He-
AIEKTPOJIUTOB } 2
Jlekuus Ne 7. «PacTBOpbI 21eK-
TPOJTUTOBY - 2
3AOYHASA ®OPMA OBYYEHUSA
Tabmuua 56
Hepeqeﬂb BOIIPOCOB JJIsl CAMOCTOATC/IBHOI'O N3YUYCHUSA TUCITUIIIINHBI
Ne IIepeyenb paccMaTpuBaeMbIX BONIPOCOB 1Js | PopmMupyembie
Ne paznena u TeMbl P p P P a pMupy
n/n CAMOCTOSITEJILHOI0 H3YYEeHNsI KOMIIETeHIIHU U
Pazngea 1. Xumuueckasi TepMOIMHAMUKA
1. | Tema 1. IlepBsiii 3a- | TemioTsl IPOLECCOB MIPU MOCTOSHHOM 00bEME U
KOH TepMOJMHAMUKH | naBneHuu. YpaBHenus Kupxroda. OIK-1.1
2. | Tema 2. Bropoii 3akoH | CTaTHCTHYECKOE MCTOJIKOBAHHUE TOHSITHS SHTPO- OHK-1.2
TEPMOJANHAMUKH nud. CBs3b SHTPONHUM C TEPMOAMHAMUYECKOMN OHK-1.3
BEpPOSTHOCTHIO. [IprMeHeHue BTOpOTO Haudaa '
TEPMOJIMHAMHUKH K H300apHO-(M30XOPHO-) H30-
TEPMUYECKUM IMPOIIECCaM.
Pa3znea 2. XumMnueckass KHHETHKA
3. | Tema 3. Kuneruka | MonekyIsspHOCTh peakuuu. Peaknum HyJIE€BOTO OIlIK-1.1
XUMHUUYECKUX peakiui | mopsaka. Peakumu mepBoro mopsiaka. Peakiuu OIIK-1.2
BTOpOro nopsiaka. [lepuon monypacnana. OIlK-1.3
Paznea 3. PacTtBopbl
4. | Tema 4. PactBopsl. | 3akoHbl Paymns. OTkiioHeHue oT 3akoHa Payns.
3akonbl Payns. Oc- | Tepmoaunamuka pactBopoB. JluarpamMmma maBie-
MOC. Hue-coctaB. OcMoc. OcMOTHYECKOE JaBJICHUE. OIlK-1.1
Posib ocMoca B OMOJIOTHUECKUX CHCTEMaX. OIlK-1.2
5. | Tema 5. @usuxo- | Knaccudpukanus (u3nko-XUMHUECKUX METOJIOB, OIIK-1.3
XUMUYECKUE METOJbI | IPUHITUIIBI, TPOOOTOATOTOBKA K aHalu3y, CO-
WCCIIEIOBAaHMS  pac- | BpeMEHHas anmnaparypa u o0opy10BaHUE
TBOPOB
Pasnea 4. DaekTpoxummus
6. | Tema 6. Dnextpoaubie | Bo3HHKHOBEHHE MOTCHIMANA HA TPAHUIIE pasjie-
IIPOLIECCHI na ¢a3. CTpoeHHe IBOMHOTO 3IEKTPUYECKOTO OIIK-1.1
cnosi. YpaBHeHue HepHcTa st 3l€KTpOAHOTO OIlK-1.2
NoTeHuHana. ['anbBaHUYECKUH IJIEMEHT. OIlK-1.3
7. | Tema 7. Onextpornpo- | YaenbHas ¥ SKBHUBAJEHTHas AJIEKTPONPOBOJI-
BOJHOCTb HOCTb, 3aBUCHUMOCTb OT KOHIICHTPAalUU. 3aKOH
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Ne Ne pasgena H Tembl Ilepeyenb paccMaTpuBaeMbIX BONPOCOB st | DopmupyeMble
n/n CaMOCTOSITEIbHOTO H3YYeHHSs KOMIIeTeHI[HH
HE3aBHCHUMOCTH JIBIKEHUSI HOHOB. [10ABMKHOCTH
noHoB. [lpakTHueckoe mpHUMEHEHHE MeEToja
AIIEKTPOIPOBOTHOCTH.
Pa3znea S. [loBepXHOCTHBIE SIBJIEHUS
8. | Tema 8. SIBieHus Ha AncopOuusi Ha TpaHHIIE TBEPAOE TEIIO-PACTBOP.
rpanune pazzaena ga3z | Tunsl ancopobentoB. Monutsl. Temnobie 3¢ dek- OIIK-1.1
ThI 1P a/1ICOPOLIUH. OIIK-1.2
9. | Tema 9. [IpakTuue- VYpasuenue llumkosckoro. CTpoeHHE MOHOCIO- OIIK-1.3
CKOE MpUMEHEHUE aA- | eB. AJICOPOLIMOHHOE TOHMKEHUE TBEPIOCTH.
copOIuu
Pa3nes 6. CBoiicTBa AUCNIEPCHBIX CHCTEM
10. | Tema 10. Komnoun- CrpoeHue JABOMHOIO 3JIEKTPUYECKOIO  CIIOS.
HbIE€ CUCTEMBI U UX DJIEKTPOKMHETUYECKUIN MMOTEHIMAI U €ro orpe- OIIK-1.1
CBONCTBA nenenue. CTpoeHHEe MUIICILIBI. OIIK-1.2
11. | Tema 11. Ycroiiun- PacknuauBaromee naBinenue. KoHIEHTpamuoH- OIlK-1.3
BOCTH KOJIJIOUTHBIX Hasi W HelTpanu3anuoHHas koaryssimus. Koary-
CUCTEM nsius snekTpoauTamu. Kunetrnka KoaryJmsiun.
Pa3zpnen 7. BbICOKOMOJIEKYISIPHbIE COCIMHEHHUS] M UX PACTBOPbI
12. | Tema 12. Beicokomo- | Ocobennoctu crpoenus Mmoisekyia BMC. ['u6-

JIEKYJISIpHBIE COENIU-
HEHUS U CBOKCTBA UX

KOCTb MOJICKYIJI. DIaCTHYHOCTh U INIACTUYHOCTh
IMOJIUMCPOB. By.HKaHI/ISaI_II/IH. ArperaTHoe COCTO-

IIpyMeHeHHe AKTHBHBIX H MHTEPAKTHBHbBIX 00pa30BaTe/JIbHbIX TEXHOJIOTMH

pacTBOpPOB sHue. Accoluanus MOJEKYJ B pacTBOpax MOJIU- OIIK-1.1
MepoB. OCOOEHHOCTH OCMOTHYECKOTO JIaBJICHHS OIlK-1.2
U BA3KOCTH y PacTBOPOB IOJUMEpPOB. MeTobl OIIK-1.3
ompezeneHuss MoOJeKyJsipHoii Maccel. Halyxa-
Hue. Crenenb. Kuneruka HaOyxanus. JlaBnenue
HaOyXaHMs.
5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
Tabnuua 6

HaumenoBanue HCII0Jb3YEMBIX AKTUBHBIX U

JI:;_)I[ Tema u ¢popma 3anaTHSA HHTEPAKTHBHBIX 06pa3(ZBaTeanblx TEXHOJI0-
Uit
1. | Tepmoxumus. 3akoH ['ecca. Ompe-
JIeJIeHUE TEeTUIOBBIX 3P PEKTOB XU- JIP | PaGota B ManbIxX rpymnmnax
MUYECKUX PEAKIUH.
2. | PactBopnl. MccnenoBanue cBOMCTB

O0ydepHbIX 1 HEOY(PEpHBIX CHCTEM.

JIP | PaGota B ManbIxX rpymnmnax
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6. Texkynuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTAIUSA 110
UTOraM OCBOCHUS TMCHUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HEO0OXOUMbIE
JJIS1 OIleHKM 3HAHM, YMEHHH M HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

Tect no Teme 2 «BTOPOil 3aKOH TEPMOAUHAMUKH»
Bapuanrt 1

1. Ykaxkurte npaBuwibHYI0 ¢GopMyIUpPOBKY 3aKkoHa ['ecca:

a) TerI0BOM P PEeKT XUMUYECKON peakiinu, mpoBoauMoit pu V=const, uau P=const,
3aBUCHT OT BU/IA U COCTOSIHUS HCXOJHBIX BEIIECTB U KOHEYHBIX NPOJAYKTOB, HO HE 3a-
BHUCUT OT ITyTH IIPOBEJICHUS PEAKLINH;

0) TeroBoil 3P PeKT XMMHUUECKON PeakIMy 3aBUCUT TOJIBKO OT HaYaJIbHOTO U KOHEY-
HOT'O COCTOSIHUM BEIIECTBA, HO HE 3aBUCUT OT ITyTH IPOBEACHUS PEAKLUU;

B) TEIJIOBOM 3(PPEKT XUMHUUECKOW PEAKIIMH 3aBUCUT OT BUAA U COCTOSHHS UCXOTHBIX
BEILIECTB U KOHEUHBIX IPOLYKTOB;

I') TEIIOBOM 3P PEKT XMMUUYECKON pEeaKIIMU 3aBUCUT OT arperaTHbIX COCTOSIHUM, B KO-
TOPBIX HAXOAATCSA UCXOAHBIE U KOHEYHBIE IPOLYKTHI.

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

a) HeoOXOIMMO OMPEACNIUTh Yepe3 CIUpalib, MOMEIIEHHYIO B KaJIOPUMETpP, OIpeie-
JICHHOE KOJIMYECTBO JIEKTPUUYECKOTO TOKA;

0) HEOOXOIMMO MPOBECTH B KAIOPUMETPE JTHO0YI0 XUMUUECKYIO PEAKIIUIO;

B) HEOOXOIMMO HArpeTh KAIOPUMETP 0 OMPEACICHHON TeMIIEPaTyPhI;

T') HEOOXOIMMO KOJUYECTBEHHO MPOBECTH B KAIOPHUMETPE XUMHUYECKYIO PEAKITHIO C
M3BECTHBIM TEILIOBBIM 3(PEKTOM M MO HoNydeHHOMY 3HaueHuto At paccumrarh Bo-
JITHOE YUCIIO.

3. Kakue yc10BuUsI NPUHATHI B TEPMOXUMMUY 32 CTAHJIAPTHOE COCTOsIHME?

a) COCTOSTHUE YMCTOrO BemiecTa npu P =1 atm.;

0) cocTosiHue ynucToro BemecTna mpu P =1 arm u t = 25° C B cooTBeTCTBYIOMEM /1151
JTAHHBIX YCJIOBUM arperaTHOM COCTOSIHUU;

B) COCTOSIHME YMCTOro BemecTsa npu t = 25° C;

r) CoctostHue uncToro BemectBanpu P=1atmu t = 25° C, maxomsmierocs B BUIC
napa.

4. Yemy paBeH TemioBoii 3¢ ekt xumnueckoii peakuuu npu P = const?
a) Qp = Reln V,/V;

0) Qp = AU + PAV - TAS

B) Qp = RT/nFelga

2) Qp = 4H

5. Kakmue peakuuu npuroaHsl JAJisi TePMOXUMHYECKHX U3MEPEHMid?

a) peakluu, JAIINe TPOYKThl HEOMPEAEICHHOTO COCTaBA;
0) peakuuu, UAyIIME MEJICHHO;
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B) pEaKlUu, KOTOPbIE MPOXOAAT OBICTPO U J0 KOHIIA U 00pa3yroT MPOIYKTHI BIIOJIHE
OIIPEIJIEHHOI0 COCTaBa;
I') peaKIyu, MPOTEKAOIIE 00PATUMO.

6. Yemy paBeH Ten10Boii 3¢ pexT peakuuu npu V = const?
a) Qv=dU + PAV

0)Qv=dU+3d A

8) Qv =4U

r) Qv =dU + AnRT

7. JI0 KaKUX MOP MOKEeT MPOTEeKATh CAMONPOU3BOJIbHBIN Mpoiecc B U30JIUPO-
BaHHOM cucTemMe?

a) MOKa CHCTeMa He IOCTUTHET CTaHAapPTHOT'O COCTOSIHMS;

0) ToKa PHTPOIHUS CHUCTEMbI HE JOCTUTHET MAKCHUMAaJbHOTO JJIi JAHHBIX YCIOBHM

3HAYECHMUS,

B) IIOKa BHYTPEHHSSI SHEPrus HE JOCTUTHET MAaKCHMAJILHOTO JUIS JIAaHHBIX YCIIOBUM

3HAYECHMUS,

I') B M30JIMPOBAHHON CHCTEME CaMOIIPOM3BOJIBHBIN MPOIIECC BOOOIIE HE MOXKET MPO-

TEKATh.

Tect nmo Teme 4 «PacrBopsbl. 3akonsl Payas. Ocmoc.»

Bapuanrt 1
1. B kakuX eIMHUIIAX BBIPAKAETCH 0CMOTHYECKOE IaBJIeHHE PACTBOPOB HedJIeK-
TPOJIMTOB:
a) KaJopwus;

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

2. PacrTBop, conepxamuii 4,6 r cosm Hednekrpoaura B S00 r Boabl, 3amep3aer
npu — 0,186°C. OnpeneauTs MOJSIPHYI0O MacCy PACTBOPEHHOT0 BelllecTBA.

a) 92;

0) 138;

B) 184,

r) 46.

3. OcMoTHYeCKOe JaBJIeHUE KJIETOYHOI0 COKa B JHMCThAX Oepe3bl mpu 25°C co-
craBiasietr 11,4 atmocdep. KakoBa MosIsiIbHASI KOHIIEHTPALUsl BElIECTB B KJIe-
TOYHOM COKEe NPH YCJIOBUM, YTO OHM SIBJAKTCH OMHAPHBIMHU 3JIEKTPOJIMTAMM,
ocMoTu4eckuilt kodpduuuent pasen 0,92:

a) 0,804;

0) 0,126;

B) 0,506;

r) 0,254,
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4. Onpeneantb Temneparypy 3amep3anus 0,12 M pacrBopa CaClz, eciim fo =
0,85:

a) —1,923;
6) —0,379:
B) — 0,560:
r) —0,659.

5. Yka3zath ypaBHeHHe XapaKTepu3ylouiee CBsi3b AKTHBHOCTH ¢ KOHLEHTPAIH-
eu:

a) a=c-f

6) lgf=-0,51n%/C;

B) |= %z Cn?;

r) pH =-1g [H'].

6. Yka3aTrb ypaBHeHHe IJisl ONpeesieHUs] MOJISIPHOH MAacChl HEIJIEKTPOJINTA

KPHOCKOIUYECKHUM METOIOM:
1000 g

a) M= K;
"1600 g
0) M:W-At-y-f ’
B) M=Z:
13YIRT
F) M:F

7. OcmoTHYecKoe JaBJIeHHE KJIETOYHOr0 COKa B JUCThAX Oepe3bl nmpu 25°C co-
craBiasier 11,4 atmocep. KakoBa MosisiIbHAsi KOHIEHTPalUsl BelleCTB B KJIe-
TOYHOM COKE IPH YCJIAOBHU, UYTO OHU SABJISIIOTCS HEIIEKTPOJUTAMMU:

a) 2,34,

6) 0,93;

B) 0,47;

r) 4,67.

Tect mo Teme 6 «JIeKTPOAHBIE TPOLECCHD)
Bapuanr 1

1. Kakasi U3 npuBeJeHHbIX HUKe Hemneil SBJAeTCS KOHUEHTPAUMOHHOW U yI0-
BJIETBOPSIET MPABWIAM JI€KTPOXUMHUHU?

a) Cu | CuSO4 | KCI | ZnSO, | Zn;

6) Ag | AgNO; | NHsNOs | KC1, AgCl | Ag;

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

r) Ag [ AgNO; (1 M) | NHsNOs | AgNO3 (0,01M) | Ag.
2. Boraucauth ay + B pacrBope AgNOs, ecan /C cepedpsiHO-KaTOMeIbHOI
uenu 0,434 B. €05 = 0,80 B, £, 0,25 B.

a) 8,24-10

6)1- 102
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B) 9,76-10°
r)3,12:10°%

3. Beryucinre IJC saemenra Jdanmdasa — Axodu, ecaum Cp 2+ = 0,1 M, £2u=
0,346 B,
C,,2+=0,01M,a ), =-0,76 B.

a) 1,246 B;

0) 3,467 B;

B) 1,135 B;

r) 2,042 B.

4. Kakoe u3 nmpeacraBJCcHHbIX ypaBHeHnﬁ MNO3BOJIAE€T BbBIYUC/JINTD NOTCHIIHMAJI,
BO3HI/IKaIOHII/Il7[ Ha 3JICKTpPOoAax nmepBoro pozla?

RT
a)e=¢"- —Ina;
nF

— .0, RT .
0)e=¢"+ nF2,303 lg a;

RT
B) e =¢"+ — 2,303 Ig —;
nF red
Ne=e’+ -2 Iga
nF '

5. Beruucautb IIC MeqHOM KOHIEHTPALMOHHON Henu Npu ycJaoBuu, 4to Ci =
1,0 M, f1=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 uenu Ha3bIBalOTCH KOHUECHTPALMOHHBIMU?
a) 9TO LIEMb, COCTOSIINAS U3 ABYX PAa3HBIX 2JIEKTPOJOB C OJMHAKOBOM KOHLIEH-
TpaLKEN IEKTPOIHOTO PacTBOPA;
0) 3TO LIeTb, COCTOSIAS U3 ABYX OJIMHAKOBBIX AJIEKTPOJOB C PA3JIMYHON KOH-
LIEHTpaLUeHN JIEKTPOHOTO pacTBOpA;
B) 3TO LIEIb, COCTOAIIAS U3 IBYX Pa3HBIX JIEKTPOIOB C Pa3JINYHON KOHIICH-
TpaLueil 3JIEKTPOAHOrO pacTBOPa;
I') 3TO LEMb, COCTOALIAs U3 AJIEKTPOJIa CPaBHEHHUS U JII0OOT0 3JIEKTPojIa nep-
BOI'O POJIa;

7. BbIYHCIAUTHL OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIH NMOTEHUHUAJ IOYBbI, €CJIH
I/AC raapBaHn4ecKOro djeMenra pasua 0,146 B, a £xax = 0,256 B.

a) 0,110 B;

6) 0,402 B;

B) 0,045 B;

r) 1,117 B.
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Tect o Teme 10 «KoutonaHbie CHCTEMBI M UX CBOWICTBA»
Bapuanr 1

1. KTo siBJIsieTcsi OCHOBOMOJIOKHUKOM KOJLUIOMAHONH xumuu B Poccnu u 3a  py-
oe:xxom?
a) U. bopuios u T. I'pam;
6) M. JlomonocoB u Il.Jlamnac;
B) P.Peiicc u I'. I'u66c;
r) 1. Ka6aykos u B. HepHcr.

2. 1o kakoMy NpU3HAKY KJIACCHPUIUPYIOTCH KOJNJIOUAHbIE CHCTEMbI?
a) 110 TOMOT€HHOCTH U T€TEPOT€HHOCTH CUCTEM;
0) 1O CTemeHu AUCIEPCHOCTH, arperaTHOMY COCTOSIHMIO (pa3, OTHOIIEHHIO K
PacCTBOPHUTEIIO, IO HATMYUIO pasfena ¢as;
B) 110 JINO(OOHBIM U JTHO(PHUIBHBIM CBOMCTBAM JUCIIEPCHBIX CUCTEM;
I') IO OTHOIIEHUIO K PACTBOPUTEIIO.

3. KakuMu MeTo1aMH MOKHO MOJYYHTh KOJJIOWIHYIO cUCTeMY?
a) YTPaMUKPOCKOITUYECKUM;
0) KPUOCKOITMYECKUM U A0YJIITHOCKOITUYECKUM;
B) KOHJICHCAITMOHHBIM U JUCIIEPCHOHHBIM;
I') C MOMOIIBIO PEaKIIMK IBOMHOTO OOMEHa.

4. B yeM CymIHOCTb OPOYHOBCKOI'O IBH/KCHUSA?

a) mepexoj AUCHEPCHBIX yacTull pasMepoM 10°-10°m yepes momynponunae-
MyI0 MeMOpaHy;

0) TemIoBOE JBMKEHHE MOJIEKYJ U3 MEHEEe KOHLIEHTPUPOBAHHOTO PacTBOpPA B
0oJee KOHIEHTPUPOBAHHBIN pacTBOP;

B) ABMKEHUE 3aPSKEHHBIX YaCTHI] O] AEHUCTBUEM AIEKTPUUECKOTO MOJIS;

I') HEMpPEPHIBHOE U OECHOpsAI0YHOE JBUKEHUE B3BEIICHHBIX B KUAKOCTH Ya-
CTHI] — €CTh PE3YJIbTAT y1apOB, UCHIBITHIBAEMbBIX YACTHIIAMHU CO CTOPOHBI IBHKYIIUX-
Csl MOJIEKYJT PACTBOPUTEJIS.

5. Cmemano 12 ma 0.02 m pacrBopa KJ u 100 mua 0.005 m AgNOs. Yka3zarb
dpopmyiry oOpa3oBaBuIerocs 30J1s.
a) {m(AgJ) n Ag" (n-x)NO3z }** xNO3’
0) {m(AgJ)nJ (n-x) K} M
B) {Mm(ALJ)) nJ (n-x) K'}* x K*
r) {m(AgNO3n J- (n-x) K+}* K*

6. BoiOepuTe U3 nepevHcIeHHBIX KOJJIOUIHBIX CHCTEM CHCTEMY, HA3bIBAEMYIO
a’po3osiem?
a) MOJIOKO U CIIUBKH;
0) TymaH, o0Jaka;
B) IIBETHOE CTEKJIO, PyOUH;
') MAaKapOHHBIE U3IEIHS, XJIe0.
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7. Uro npeacrasiasier co6oi konyc Tunpansa?

a) CBETAIASICS MOJIOCKa B HOYUHOM HEOe;

0) My4OK OTPa’KEHHBIX OT TBEP/AOM MOBEPXHOCTH CBETOBBIX JIyUeii;

B) CBETSIIAsICS MOJIOCKa B hopMe KOHYca, 00pa3yroascs MpH MPOIyCKaHuU
c(OKyCHPOBAHHOTO CBETOBOTO MTy4YKa uepe3 KOJJIOUTHBIA PacTBOD;

I) siBJIeHUE IU(paKkLuU CBETa, IPOXOIALIETO Yepe3 MOJIEKYIAPHBIA PacTBOp.

CoNoORWNE

Bomnpocs! Kk onpocy o remam 2-12:

Bonpocsl k Teme 2 «Bropoe Ha4yaji0 TEepMOAMHAMMKID):

IlepBoe Hauano TepMoarHaAMUKU. Ero MaTeMaTuyeckas 3anuch.

Yro npencraBiseT coOOM SHTAIBIUS, KAKOB €€ (PU3NUYECKUI CMBICI.
TenoBeie 3¢ (HeKTH pU NOCTOSHHOM 00BEME U MOCTOSIHHOM JIaBJICHUM.
Bropoe Hauano tepmoauHaMuku. Ero matemaTudeckas 3ammch.

3akoH ['ecca, ero MareMaTnyecKkast 3aIuch U CJIEICTBHS U3 3aKOHA.
IlepBoe Hauano repMoaAMHaAMUKH. Ero MareMaTrnyeckast 3amuch.

UYro npencrasisieT co00i 3HTANBMNNS, KAKOB €€ (PU3MUECKUI CMBICIT.
TenoBeie 3¢ (HeKTH IpU NOCTOSHHOM 00BEME U MIOCTOSIHHOM JIaBJICHUH.
. Bropoe Hauano tepmoarHaMuKu. Ero MmaTemMaTH4ecKas 3a1mch.

10 3akon I'ecca, ero MaTeMaTHUeCKas 3aIllMCh U CJICACTBUS 13 3aKOHA.

A

o b

=

Bomnpocs! k Teme 4 «PactBopbl. 3akonsl Payias. Ocmoc.»

BydepHbie pacTBOpHI, UX COCTaB, CBOMCTBA U MEXaHU3M JIEHCTBHUS.
OcHoBHOE ypaBHEHHE Oy(PEepHBIX PaCTBOPOB.

bydepnas emkocTtb, €€ onpeneneHue. bypepHocTh Mo4YB U MOYBEHHOT'O pac-
TBOpA.

HNonHoe npousBeaieHne Bojibl. Bomopoansiit mokazarens (pH).
[TorennuoMeTpruiyecKku MeTo 1 ornpenesieHus pH.

Bomnpocsl k Teme 6 «JIeKTPOAHBIE MTPOLECCHI»

Uro Takoe snextpon? [Ipumepsr.

DJIEKTPObI MEPBOTO poaa. YpaBHeHne HepHcTa ais 351eKTpoaoB EPBOro po-
na.

DJIeKTPOJIbI BTOPOTo pojia. YpaBHeHue HepHcTa 1j1s 371IeKTPOI0B BTOPOTO PO-
na.

OKHUCIUTETFHO-BOCCTAHOBUTEIIBHBIC DJICKTPOJIbI U 1ienH. Y paBHeHHe HepHcra-
[Terepca.

["anpBaHnuecKkue 351eMeHTHI (11enH). KoHIIeHTpalMoHHBIE 1IeTH (IPUMEpHI).

Bomnpocs! k Teme 7 «JIEKTPONPOBOIHOCTD)
1. [Tonsitue snextponuta. CunbHbIC U ciadbie dNeKTponuThl. [loHsATHE CcTeme-
HU U KOHCTAHTBI AJIEKTPOJIUTHIECKOU TUCCOLUALNY.
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2. YaenbHas 3l€KTpUYECKash MPOBOJAUMOCTh PAacTBOPOB U (DaKTOPHI, BIHAIO-
1€ Ha €€ BEIINYUHY.

3. OCHOBHOE ypaBHEHHUE AJICKTPOIPOBOIHOCTH IS CHIIBHBIX M CJIA0BIX 3JIEK-
TPOJIUTOB.

4. MonsipHas 3aeKTpuueckas npoBoguMocTh. ['paduk 3aBUCHUMOCTH MOJSIPHOI
AIEKTPUYECKON TPOBOJUMOCTH OT pa30aBIEHUS Il CUIIBHBIX U CJIa0BIX 3JIEK-
TPOJIUTOB.

5. 3aK0oH HE3aBUCUMOT0 NepeMeleHusl HOHOB (3akoH Konbpaymia). 3akoH pas-
BeneHus OcTBaspaa.

Bonpocs! k Teme 8 «SIBjieHnst Ha rpanuue a3y

1. OxapaxrepusoBarb aacopobuuto [IAB nHa pasgene xuakocts/ra3. OpueHra-
s MoJiekyJ [TAB B mOBEpXHOCTHOM c€JI0€ pacTBopa.

YT0 Takoe NOBEPXHOCTHOE HATSHKEHUE U METOBI €TO U3MEPEHUSL.

3. IloBepxHocTHO-akTHBHBIC BemiecTBa. [Ipumepsr. [IpakTnyeckoe mpumeHeHue
ITAB.

VYpaBuenue ['n60ca u ero anamus.

5. CmauuBaHue, BUJbl CMAYMBAHMS U €TI0 MEPA.

N

B

Bomnpocsl k Teme 9 «IIpakTHyeckoe npuMeHeHHE aCOPOUN»

1. OcHoBHbIE OTINYUS PUZNYECKON U XUMUYECKOH ancopOuuu. Yto Takoe aj-
copOrust U abcopOIHs.

2. HazoBuTe M3BECTHBIC BaM TpaHUIlBI pasznena (a3, Jisi KOTOPHIX BO3MOXKHA

duznyeckas WM XuMHIeckas aacopOnus.

Yro Takoe n3oTepma afacopOLru, OT YeTO 3aBUCUT BETMYMHA aJCOPOLIUH.

N3otepma aacopOuum mno Jlenrmiopy u DpeiHmymxy, pacdeT KOHCTAHT.

HNonno-o6meHnHas afacopbuusi. YpaBHenue I anona-Hukonbsckoro.

B w

Bonpocsl k Teme 10 «KoJssionanbie cucTEMBI U MX CBOMCTBA)

Kimaccudukanust TMCIEPCHBIX CUCTEM.

MeToibl MOJyYEHUS] U OYMCTKHU KOJIJTOUIHBIX CHCTEM.
Kunernyeckas u arperaTiBHasi yCTOMYUBOCTh KOJIJIOUIHBIX CHCTEM.
Teopusa JI2C no lltepny.

CtpoeHue KOJUIOUTHOW MULICIIIBI.

ok whE

Bonpocsl k Teme 11 «YCTOMYNBOCTD KOJUIOUIHBIX CHCTEM»

1. Kak mo koaryJjsiiiud MO>XHO OTJIMYHUTH THUAPO(POOHBIA KOJUIOUT OT
pactBopoB BMC?

Uto Takoe KoaryJisiiiusi KOJUIOUIHBIX CUCTEM.

IIpaBuno Hlyneue-I'apau.

Uem MOKHO BBI3BATh KOATYJISIIUIO THAPOGOOHBIX KOJIJIOUIOB.
MexaHu3M KoaryJisiiuu rupo(HOoOHBIX KOJUTOUIOB.

bk wn
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Bomnpocsl k Teme 12 «BbIcOKOMOJIEKYJISIPHBIE COCAUHEHHUS U CBOHCTBA
HX PacTBOPOB»

=

YTo Takoe BA3ZKOCTD.

Hanummure popmynny DitHITeliHA. 3aBUCUMOCTD BSI3KOCTH OT KOHIICHTPAIIHH.
3. B kakux cucremax obOpasyrorcs cTynHu. Uem OoTianyaeTcss CTyIeHb OT Tels.
OOpatuM Ju JIaCTUYHBIA CTYCHb.

Urto Takoe HaOyXxaHue U 4YeM 00YyCIIOBJIECHO 3TO SIBJICHUE.

Urto Takoe U303JIEKTpUIecKoe cocTosiHue Oenka. OT 4ero 3aBUCUT MOJIOKEHUE
NIT Ha rpaduke 3aBUCUMOCTH BsI3KOCTH OT pH cpepi.

N

o b

IIpyMepHbIH NepeYeHb BONPOCOB K 3a4eTy 10 AUCHMILINHE «DPusnye-
CKasl M KOJLIOUIHAA XUMU

1. Cucrema n BHewmHss cpena. M3omupoBaHHast, 3aKpbITasi, OTKPHITasl CHCTEMBI.
BHyTpeHHsS SHEPIUS CUCTEMBL.
2. IlepBoe Hauvamo TepMoaMHAMUKH. I3MeHEHHME BHYTPEHHEW >HEPTUH IPU I10-
CTOSIHHOM 00beMe U JlaBiieHuU. DyHKIMSA cOCTOSHUSA. DHTaNbIUsA. CBA3b MEXIy dH-
TaJIbIINEN U BHYTPEHHEN SHEPTUEN.
3. Tennossie a3 dexTh XuMUYeckux peakuuil. 3akox I'ecca.
4. Bropoe Hayano TepMOAMHAMUKHU. DHTPONUSA U30JIMPOBAHHOM, 3aKPBITON U OT-
KpbITOil cuctemM. CBobonHas sHeprus ['nb6ca u cBoboHas sHeprus I 'eabmronbla.
CB0OOHAs SHEPTUA U HAPaBJICHUE XUMUYECKUX PEAKIIHIM.

S. OHTponMs U TEPMOJMHAMMHYECKAsT BEPOATHOCThb. CTaThcTHYecKas WHTEpHpe-
Tal¥s SHTPOIIHH.

6. ArperatHble COCTOSHMSI BelIeCTBA. PeanbHble ras3el. YpaBHeHue BaHn-nep-
Baanbca.

7. DHeprus akTUBalMU. YpaBHEHHE AppeHnyca. MeToasl OnpeacIeHUsl YHEPTUH
aAKTUBALIUH.

8. XHUMHUYECKAs] KHHETUKA, TOPSAIOK U MOJIEKYJISIPHOCTh PEAKIIUI.

Q. CKOpOoCTh TOMOT€HHBIX XUMHUYECKUX peakunii. Kunernueckue xpubie. Kon-

CTaHTa CKOPOCTH.

10. TomMoreHHbBI W TeTEPOTCHHBIA Kartanu3. [IpuHIUI JEHCTBUS KaTaJIM3aTOPOB.
depMEeHTHBIN KaTalu3 U ero 0COOCHHOCTH.

11. Xwumuueckoe paBHOBECHE. 3aKOH JSHCTBHUS Macc JJIsI 0OpaTUMBIX ITPOIIECCOB.
KoHcTaHTa XMMUYECKOTO PaBHOBECHSI.

12.  VYcnosus cmenienus paBHoBecus. [Ipunnun Jle-1larense.

13. ®oroxumudeckue peakiuu. 3aKoH (POTOXUMUYECKON IKBUBAJICHTHOCTH. 3aKOH
OUWHIITENHA U KBAHTOBBIN BBIXO/I.

14. VYpaBHeHUE COCTOSIHUSA HJealbHOro rasa. IlapuuanbHoe gaBieHue. 3aKOH
JlanpTOHA.

15. Kunernueckas Teopusi razoB. CKOpPOCTh MOJEKYJ W 3aKOH pacrpeicicHus
CKOPOCTEH.

16. Ocmotudeckoe napienue. 3akod Bant-I'odda.

17. Teopus 3MeKTPOTUTHYECKON AUCCOLMAIIMN. DIICKTPOJUTHIECKAS TUCCOINAITUS
BoJbl. [llkana KMCIOTHOCTH MO OTHONIIEHUIO K Bojie. IOHHOE MpOW3BEIEHHE BO/IBI.
[Tonstue pH u ucnonp3zoBanue ero B arpoHomuun. MoHHast cuiia pacTBOpOB, aKTUB-
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HOCTb, KO3()(PUIIMEHT aKTUBHOCTH AJIEKTPOIUTOB. [loTeHIImoMeTpruuecKoe onpeere-
Hue pH.

18. AKTHBHOCTH U €€ OTJIMYHME OT aHAJUTHYECKOW KOoHIeHTpanuu. OmnpeneiacHue
aKTUBHOCTHU pacTBOpoB MetoaoMm DJ[C.

19. Bydepusie cuctemsl, OydepHas émkoctb. bydepHbie pacTBOpbI, UX COCTaB M
MEXAaHU3M JEHUCTBUS.

20. CnaOble snektponutbl. KoOHCTaHTa 3IEKTPOIUTUUECKON TUCCOIMAIUU. 3aKOH
pa3BeieHUs.

21.  IlonwmxeHue TemnepaTypbl 3aMEp3aHUs U MOBBIIICHUE TEMIIEPATYPbl KUTICHUS
pPacTBOPOB B 3aBUCUMOCTHU OT X KOHIIEHTpAIUH.

22. OCHOBHOE YpaBHEHHE 3JIEKTPONPOBOJHOCTU MJIi PACTBOPOB CHIIBHBIX DJICK-
TPOJIUTOB. Y IeNIbHAS AJNEKTPUUECKasi IPOBOJUMOCTb.

23. DnexTpojsl mepBoro U BToporo poaa. Ypasuenue Hepuera. Crioco0Osl ompee-
JIEHUs TOTEHIIMAIa, BOSHUKAIOIIETO Ha AJIEKTPO/IE.

24. DnexTpoaHble Mpolecchl. Bo3HHUKHOBEHHE MOTEHIMANAa HA TpaHUIE pa3zena
¢a3. ['anbBaHUYECKUI DJIIEMEHT.

25.  OKuUCAUTENHbHO-BOCCTAHOBHUTEIbHBIC JEKTPOABI U IenH. Omnpeaenenrue OKuc-
JUTENbHO-BOCCTAHOBUTEIBHBIX TOTEHIIMAIIOB.

26. JIuddys3nonnsie noTeHnuansl. HopmanbHble MOTEHIMATB U PSIT HATIPSDKEHUH.
27. KoHIeHTpalMOHHBbIE LIETH. 3aKOH HE3aBUCUMOCTH JBUKECHHS HOHOB.

28. l3MeHeHue NaBiieHUS HACBHIIIEHHOIO Mapa HaJl paCTBOPUTEIEM U HaJ PacTBO-
POM B 3aBHCUMOCTH OT Temneparypsl. [1epBeiii 3akoH Payos.

29. DIEeKTPOKMHETUYECKUE CBOMCTBA KOJUIOMAHBIX CUCTEM. DIEKTPO(Ope3 U HIieK-
TpoocMoc. TepMoaMHAMUYECKUH, JIEKTPOKMHETHYECKUI TOTEHIHAAIL.

30. IloBepxHOCTHO-aKTHBHBIE BellecTBAa. CMauyuBaHue U €ro Mepa. 3HaUeHHUE cMa-
YMBAHUS MPU JIEHCTBUU MECTULUIOB JUIsl OOPHOBI C COpPHIAKAMH, BPEIUTENIIMU U 00-
ne3HsaMu. [IoBepXHOCTHO-UHAKTUBHBIE BEILIECTBA.

31. Crpoenue mutemnisl TMO(HOOHBIX KOJUIOUIHBIX PACTBOPOB.

32. DNEeKTPOKMHETHYECKUH (3eTa) MOTCHIMAI. YCIIOBHS €r0 BO3HHUKHOBEHHUS B
muuesie ruapopooHoro komwionaa? Kak cBsizaHa arperaTuBHasi yCTOWYUBOCTD C Be-
JUYUHOU 3IEKTPOKUHETHYECKOTO MOTEHIIMAIA KOJUIOUIHBIX CUCTEM?

33.  MeToasl moMyueHus! M OYUCTKH KOJUTOUIHBIX CHCTEM.

34. MonexynsipHO-KUHETUYECKHE CBOMCTBA KOJUIOMJHBIX CHCTEM: OpPOYHOBCKOE
nekenue, nuddysus. OcMoc B KOJUIOUTHBIX CUCTEMAX.

35. OOmenHas ancopOuus. AncopOrusi Ha TBEPIABIX MOBEPXHOCTSAX. YpaBHEHHUE
Opeitnnnxa, ypasHeHue JIenrmioopa. AjcopO1iust B mouBax.

36. Kunernueckas U arperaTuBHasi yCTOWYMBOCTb KOJUIOMIHBIX CUCTEM.

37. Hapymenue ycroiunBocTH ruapohoOHBIX Kou1oua0B. [IpaBuio 3Ha4HOCTH U
BaJICHTHOCTH.

38. Bs3KOCTh KOMIOMAHBIX PACTBOPOB. 3aBUCHMOCTBH BSI3KOCTH pacTBopoB BMC
ot pH. YpaBuenne OiiHmuTeliHa U JlyMaHCKOro. 3aBUCUMOCTb BSI3KOCTH THAPOGHOO-
HBIX U TUAPOPUIBHBIX KOJUIOUAOB OT KOHUEHTpAIUH.

39. IIporecc HaOyxaHus refieid BBICOKOMOJEKYJISIPHBIX coeauHeHu. Buasl HaOy-
XaHUS.

40. Koarynsius muo(hoOHBIX KOJJTOUIHBIX PACTBOPOB AJEKTPOIUTAMU.
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41. ComnocraBiieHHE CBOWCTB JHO(POOHBIX KOJUIOMIOB U PACTBOPOB BBICOKOMOJIE-
KYJIIPHBIX COCITMHEHUM.

42.  PacTBOpbI MOAMAIEKTPOIUTOB. OOpazoBaHUE rejiei u CTyTHE.

43. Juamus, yapTpaduiabTpanus, CEIUMEHTAINS U HEHTPUPYTUPOBAHUE KOJUIOUI-
HBIX CUCTEM.

44. Knaccudukanus JucnepcHbIXx cucteM. OCHOBHBIE OCOOCHHOCTH KOJIIIOMIHOTO
COCTOSIHUS BelecTBa. PaKTOPbl YCTOWUNBOCTH KOJUIOUIHBIX CHCTEM.

45. Cneuuduueckre ocodbeHHOCTH pacTBOpoB BMC, ux otinuue oT auopoOHBIX
KOJUIOMIHBIX pacTBOpoB. Hapyuienne ycroituuoctu pactBopoB BMC.

46. T'mapoduibHbie U THAPOdOOHBIC MOBEepXHOCTH. CMauynBaHUE U €ro Mepa.

47. TloBepxXHOCTHOE HATsKEHHE. AJICOpOLMS HA TOBEPXHOCTH PAaCTBOPOB. YpaB-
Henue ['n00ca.

48. VcTuHHBIEC, KOJUIOMJHBIE PACTBOPBI, CPABHEHUE MX XUMHUYECKUX U (UBHKO-
XAMHUYECKUX CBOWCTB.

49. OcMmoTHueckoe AaBieHne. 3aBUCUMOCTh OCMOTHYECKOTO IaBJICHUS OT KOHIICH-
Tpauuu pacTBOPOB.

Onrtuueckue CBOMCTBA KOJUIOUAHBIX cucteM. Dddext Tunmans.

6.2. Onucanue nokasarejieil U KpUTEpUEeB KOHTPOJIS YCIIEBAEMOCTH,
ONUCAHNE HIKAJ OLleHMBAHUSA

JUis OLIEHKW 3HaHWM, yMEHMH, HaBBIKOB U ()OPMUPOBAHMUS KOMIIETEHIIMH IIO
JUCHMIUIMHE MOKET IPUMEHATHCS OalNIbHO-PEUTHUHIOBasi CUCTEMA KOHTPOJIS U OLIEH-
KM YCIIEBAEMOCTH CTYJECHTOB.

B ocHoBy GamnbHO-peiiTuHroBoii cuctemsl (BPC) monoskeHbl TpUHITUIIBL, B CO-
OTBETCTBUHU C KOTOPHIMHU (POPMHpPOBAHUE PEUTUHTa CTYAEHTA OCYIIECTBISETCS B XO-
7€ TEKYIIEro U MPOMEXYTOYHOTO KOHTPpOoJIst 3HaHUU. CTyZeHT, HaOpaBUIUil B TEUCHHE
CeMecCTpa MpHU OCBOEHUU IUCUUILIMHBI HEOOXOAUMOE JJId aTTECTALMH KOJIMYECTBO
0ayoB (350 6aoB M BbILIE), MOMYYAET OLUEHKY MO 0aUIbHO-PEHTUHIOBOW CHCTEME.
[Ipu Hecornacuu ¢ OLIEHKOM MO 0aNIbHO-PEUTUHIOBOM CHCTEME CTYJIEHT UMEET Ipa-
BO Ha cJlavyy 3a4eTa [0 TPAAUIIMOHHOW CUCTEME.

Tabnuna 7
Kpurepuu uToroBoro KOHTpoJIsi N0 AMCHUIIMHE (3K3aMeH) M0 0aJJIbHO-
PEeUTHHIOBOM CUCTEMeE

bamibHasg CTpyKTYpa OEHKH:

[Tocemenwne nexmuii — 0-17 6amnos (17 neximii)

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

TectupoBanue — 0-420 6amioB (6 TecToB x 70 6aJ7IOB)

MakcuMmainbHas cymma 0amioB: Smax = 17 + 280 + 135 + 420 = 862

23



Ikana OueHka Ha 3a4eTe
OueHuBanus
776-862 OTIINYHO
646-775 X0poLIOo
450-645 YZAOBJIETBOPUTEIBHO
450 u MeHee HEYJIOBJIETBOPUTEIILHO

Kpurepun oLieHKH npHu cladye 3K3aMeHa 110 TPAAULMOHHON CUCTEME:

OneHKa «OTIMYHO» CTABUTCS CTYJEHTY, IIOKA3aBIIEMY BCECTOPOHHEE, CHUCTE-
MaTHYECKOE U INIyOOKOEe 3HaHME y4eOHOro Marepuasa, yMEIIHM CBOOOIHO BBINOJ-
HATH 3aJaHusl, IPELYCMOTPEHHbBIE IPOrPaMMOM, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIN
C IOTIOJTHUTENBHOU JIUTEPaTypOi, PEeKOMEHJOBaHHON Kadeapoii.

OneHka «XOpoIl0» BBICTABISIETCS CTyACHTaM, OOHAPYKHUBIIUM [1OJHOE 3HAaHUE
y4eOHOro MaTepuana ¢ HeOONbIIMMU HEJ0YeTaMH, AEMOHCTPUPYIOIINE CUCTEMaTH-
YECKHUM XapaKTep 3HaHWUU MO AUCLUILUIMHE, YCIEIIHO BBITOJHSIONINE IPEAYCMOTPEH-
HbI€ B ITpOrpamMMe 3aJaHusi, YCBOMBIIMM OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO
Kadenpoil.

OneHka «yJIOBJIETBOPUTEIBLHO» CTABUTCSA CTYAEHTaM, [TIOKAa3aBLIMM 3HAHUE OC-
HOBHOI'0 y4eOHOI'0 MaTepuasa B 00bemMe, HeOOXOIUMOM JJIsl JajibHenIel yueOnl U B
npeacrosue padore no npodeccruu, CIpaBIIOMIMXCS C BHINOJTHEHUEM 3a/IaHUi Oa-
30BOT0 YPOBHS 110 JUCLUIUIMHE.

OneHka «HEYJOBJIETBOPUTEIBLHO» BBICTABISIETCA CTYIAEHTaM, OOHApy>KUBILIUM
npoOesbl B 3HAHUSX OCHOBHOI'O Y4E€OHOro Marepuana, JOMYCKAIOIIUM HPHHIUIH-
albHbIE OIIMOKHU B BBIMOJIHEHUM 3a1aHuil. Korjga cTyleHT He MOHMMAaeT CyllecTBa
U3JIara€MbIX MM BOIIPOCOB, YTO CBHJETEIBCTBYET O TOM, YTO CTYAEHT HE MOXET
Janplie MpoJo/kKaTh OOyUeHUE WM MPUCTYNaTh K MPOo(ecCUOHANbHON JesSTeNbHO-
CTH 0€3 TOMOJHUTENbHBIX 3aHATUH N0 COOTBETCTBYIOLIEH AUCIUILIAHE.

Bubl TeKyIIero KOHTPOJIs: 3aliuTa JJabopaTOpHbBIX pabOT, TECThI, OMPOCHI.
Bubl mpoMeKyTOYHOTO KOHTPOJIS 10 JUCHUILIMHE: SK3aMEH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI
7.1 OcHOBHasI IUTEPATypa

1. Hurmarynnun, H. I'. ®usudeckas U KOJUIOUIHAsE XUMUS : yueOHOe mocooue /

H. I'. Hurmarymnun. — 2-e u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlanb,
2021 — 288 ¢. — ISBN 978-5-8114-1983-8. — Tekcr : anekTpoHHbli // JlaHb
3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https //e.lanbook.com/book/168863
2. Hemuposckass U.b. COopuuk 3amad 1o GU3MUECKOW U KOJUIOMIHOW XUMUHU

[Tekct]: yuebnoe mocobue / M. b. HemupoBckas m ap.- MockBa : PAY-
MCXA um. K. A. Tumupsszena, 2012. - 202 c.
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https://e.lanbook.com/book/168863

3. benonyxoB C.JI. u ap. Xumudeckuii ciioBapb [TeKcT]: TepMHHBI B OIpeIeiie-
HUs 10 (pusmyeckoi, koywtonaaor u Hanoxumuu / C. JI. benomyxoB u np.-
Mocksa : PTAY-MCXA um. K. A. Tumupssesa, 2013. - 259 c.

7.2 TonmoJiHUTEILHAS JIUTEPATYpPa

1. benonyxoB C.JI., Crapeix C.O., lIIlnee T.B. u np. ®usnyeckas u KoIOUIHASA
xumusl. 3ajadnd U ynpaxHeHus [Tekct]|: yuyeOHoe mocoOue A MOArOTOBKH
OakanaBpoB 10 HampapiaeHusM 35.03.03 "Arpoxumusi U arporno4yBoBe/ieHue",
35.03.04 "Arponomusa", 35.03.05 "CanoBoactro". Jonymeno YMO By3oB PO
/ Poccuiickuit rocyaapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA um. K. A.
TumupszeBa (Mocksa); pea. C. JI. benonyxos. - Mocksa: IIpocnekr, 2016. -
206 c.

2. benomyxos C.JI., Crapsix C.O., [llnee T.B. u ap. ®usnueckas u KOJJIOUIHAS
xumus. Jlaboparopuslii mpakTukyM [TekcT]: yueOHoe nmocodue At MOArOTOB-
k1 OakanaBpoB mo HampasiieHusM 35.03.03 "Arpoxumus U arponoyBoBefie-
Hue", 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo". Jlonymeno YMO By-
30B P® / Poccuiickuii rocy1apcTBEHHBIN arpapHbsiii yHuepcuteT - MCXA um.
K. A. Tumupszea (Mocksa); pen. C. JI. benomyxoB. - Mocksa: IIpocrexkr,
2016. — 206 c.

3. Hurmarymmun, H. T'. IIpaktuky™m 1o ¢hu3nueckoil U KOJUIOUTHON XUMUH :
yueOHoe nocooue / H. I'. Hurmarysmun, E. C. 'anueBa. — Cankr-IletepOypr
: Jlanp, 2022. — 116 c. — ISBN 978-5-8114-2885-4. — TeKcT : 2JEKTPOH-
HBIM // JlaHb : a7eKTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/212783

7.4 MeToanueckue yKazaHusi, peKOMeHIaMU U IPyrue MaTepuajbl K
3aHATHAM

1. ITpu moaroTOBKE K 1a00PaTOPHO-TIPAKTHICCKAM 3aHATHSIM UCIIONIH30BAThH

pEKOMEHAALMH K JIAOopaTOpHBIM padoTaM JlabopaTopHOro npakTukyma
«Dusndeckas ¥ KOJUIOUTHAS XUMHISD.

2. Tlpu mpoBeaeHnn 1a00OpaTOPHBIX PabOT HEOOXOIUMO CTPOTO COOJNIONATH
IpaBUJIa TEXHUKHU O€30MaCHOCTH MpU pabdoTe B XUMHUYECKOM JabopaTtopud,
yKa3aHus Mpero/aaBaresieil u 1abopanToB Kadeaphl.

3. Odopmienne 1a00paTOPHBIX pabOT PEKOMEHIYETCs MPOBOAUTH B Paboueit
TETpaJiv, BHIMYCKAEMOW €XETOAHO I CTYACHTOB, MO AUCIUILUINHE «Du3u-
YecKas U KOJUTOMTHASI XUMUSD».

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTEpHET», HEOOXOTUMBIX /IJI51 OCBOECHHUS TMCUMILINHBI (MOYJIs1)
1. www. webelements.com (OTKpBITBIH TOCTYII)
2. 2. WWW. XumuK.ru (OTKpBITBIN JOCTYI)
10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM JIJIsl OCYIIECTBICHUS
00pazoBaTEILHOIO MPOIEcca MO JUCHUTUIUHE (MOTYITIO)
Tabnuua 10
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CeneHus 00 00ecrie4eHHOCTH CIIEeNNATN3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMM, JA00pPaTOPUSIMHU

HaumeHoBaHMe crienuaIbHBIX NIOMeIe-
HHUHA ¥ MOMeNIeHH i Il CAMOCTOATE Ib-
HOM padoTsl (Ne yueOHOr0o Kopmyca, Ne

ayIMTOPUM)

OcHaIeHHOCTH CIENNAJIBLHBIX IOMEIeHUH U I10-
MellleHHH JJI CAMOCTOSATeIbHOM PadoThl

1

2

JleximonHas ayauropus (yueOHbII KOpIryc
Ne 6, BombImiast XuMHU9IKa)

1. MynbTUMUIMIiHAs yCTAaHOBKA B KOMILJIEKCE C KOM-
nptorepoM 1 mt. (MuB.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)

3. Jlocka menoBas — 3 1mIT.

4.Cto)l TUCbMEHHBIN — 1 mT

Jleknmonnas ayautopus (y4eOHbIH KOpITyC
Ne 6, ayn. Ne 333)

1.Crenn «Ilepuognueckas tadin. [{.1. Menneneesa»
lmr. (MaB.Ne101237/1)

2.MynbTUMHUIUITHAS YCTAaHOBKA B KOMILIEKCE C KO-
netotepoM (MuB.Ne 591717/1, MuB.Ne558882/3,
NuB.Ne 591711/1)

3. TpuOyna 1 mwt (MuB.Ne591742/1)

4. CToJibl TUCBMEHHBIE — 2 TIIT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 mT.

7.Ctyn tabypet — 36 mr.

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayna. Ne 224)

1.Muoronuana3z.noprar.kouaykromep 1 mr. (MuB.Ne
35079)

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

3. Becoi anextp. SCA210 lmr. (MuB.Ne 35076/3)

4. lIxad 1 mr. (MaB.Ne 552108)

5. Monomep Dxotect-2000 U 1 mrt. (MaB.Ne 558372)
6. Kongykrometp Hi 8733 1 mt. (MuB.Ne 558373)

7. Moiika naboparopnast MJI — M (MuB.Ne 558504)
8.JlaboparopHsbie cTOBI — 13 1mIT.

9. Ctyn Tabyper — 25 miT.

10. JTocka menoBas — 1 mt.

VYuebnas nadoparopus (yueOHsli kopiryc Ne 6,
ayna. Ne 225)

1.YcrpoiictBo mst turpoBanus 4 mr. (MuaB.Ne 558502,
558502/1, 558502/2, 558502/3)

2. Moiika nabopatopuast MJI —M 1 wrt.(MaB.Ne 558595)
3. kad mrs mocymapr MJI — HIXII 1 mr.(MaB.Ne 558596)
4. mxa¢ BertspkHOW MJI — IIB 1 mir. (MuB.Ne 558597)
5. Monomep Ixkorect-2000 U 8 wrt. (MuB.Ne 558372/1,
WuB.Ne 558372/2, uB.Ne 558372/3, UuB.Ne 558372/4,
NuB.Ne 558372/5, uB.Ne 558372/6, uB.Ne 558372/7,
NuB.Ne 558372/8)

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

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

8. Marnutaas memanka 119 -6110 3 mt. (MaB. Ne
558403/1, 558403/2, 558403/3)

9.®oromertp [Tnamennsrit PFP7 1 mr.(MuB. Ne34431)
10. JIabopatopHBIE CTOJBI — 28 TIIT.

11. Cryn Tabyper — 25 mir.

12. Jocka menoBast — 1 miT.

13. Cton muchbMeHHBIN — 2 TMIT.

UYwuransHsli 3a1 (LleaTpanbHas Hay4dHAs O610-
moreka uMm. H.U. XKenesnosa),

Jli1s caMoCTOSITENbHON pabOThI CTYACHTOB
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‘ KoMHaTBI caMOIoIrOTOBKY (OOIISKUTHS ) ‘

11. MeTozmquKne PEKOMEHIAIIUNA Oﬁy‘lalOH_llflMCﬂ IO OCBOCHHUIO JUCHHUIIIMHBI

OO0pazoBaTenbHBIN MpoIecC MO TUCIUIUIMHE OPraHW30BaH B (opme ydeo-
HBIX 3aHITUHN (KOHTaKTHas padoTa (ayJUTOPHON M BHEAYTUTOPHOM ) 00yJarOInuXCs
C MIpPErno/iaBaTesieM U CaMOCTOsITeNIbHast paboTa o0yyaromuxcs). YueOHble 3aHsITHS
(B TOM YHCIIE 10 peau3aliy MPaKTUIECKOW MOATOTOBKH) TMPEICTABICHBI CIICIY-
IONIMMH BUJIaMH, BKJIIOYas ydeOHbIC 3aHSTHI, HAIPaBICHHBIC HA TMPAKTHUYECKYIO
MOJITOTOBKY OOYYAIOIINXCS U TIPOBEACHUE TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH

JEKIMH (3aHATHS JICKIIMOHHOTO TUTIA);

nabopatopHble pabOTHI (3aHATHS CEMUHAPCKOTO THIA);

caMoCTOATeNbHasA padoTa 00y4darouuxcs.

Ha y4eOHBIX 3aHATHAX OOydYaroIuecs BBINOTHSIOT 3alUIAaHUPOBAHHBIE HACTOSIICH
IPOrpaMMOil OT/IEIbHBIC BUIBI YI€OHBIX pabOT, B TOM YHCJIE OTACIBHBIX SJIEMEHTOB
paboT, CBsI3aHHBIX ¢ OyAyIiel npodhecCUOHABHOU IeSITETbHOCTBIO.

Jl7is OCBOCHHMSI AUCUMUIUIMHBI CTy/IEHTaM HEOOXOJMMO MUMETh PEKOMEHIyeMbIe
y4eOHUKHU U yueOHble nocoOust. [lpu ocBoeHnu Kax a0l U3 TeM TUCLHUIUIMHBI CTYAECHT
JTOJDKEH BHUMATEIBHO M3YUYUTh M 3aKOHCIEKTUPOBATH MaTepHall 0 3TOW TeMe, MO/I-
TOTOBUTBHCS K BBITIOJIHEHUIO JIAOOPATOPHOU PabOThI, BHIMOIHUTE ATY J1A0OPATOPHYIO
paboty B naboparopun U 3amUTUTH €€. Kaxxaplii U3 BUIOB yueOHON JEATEIbHOCTH
OLICHMBAETCS B OajulaXx U YYUTHIBACTCS B PEUTHHTE CTyAeHTa. s caMOKOHTpOJIs
CTYIEHT JIOJKEH IOJIb30BaThCS MEPEUHEM BOIPOCOB JJISi CAMOCTOSITEIBHOTO H3Yy4e-
HUS TUCIUIUIMHBI JIJIsl IOATOTOBKH K TECTHPOBAHUAM U ompocaM. KOHTpoib ocBoe-
HUS TEM CTYICHTOM OCYIIECTBIISIETCS B BHJIE TECTUPOBAHHI 1 OTIPOCOB.

JIJis KOHCTIEKTHMPOBAHHUS MAaTEPUaJOB 3aHATHUH PEKOMEHAYETCS 3aBECTH OT-
JIENBbHYI0 TeTpaab. KOHCTIEKT KaXKI0TO 3aHATHS CIEAyeT HaYMHATh C Ha3BAHUS TEMBI
¥ yKa3aHWs JaThl €ro MpoBeleHUs. Bce 3aronoBkuM pas3genoB MaTepuaia Cieayer
YETKO BBIJEITH, HAPUMED, MOAYEpKUBaHNEM. Bo BpeMst 3aHSATHS clelyeT BHUMa-
TETBHO CIEIUTH 32 XOJOM MBICIIH MPETNOoaBaTeNsd U 3alUChIBaTh BaKHEHIINE orpe-
NeIeHUs], pa3bsiCHEHUs, (OPMYJIbl, Ha3BaHUS BEIIECTB, YPABHEHUSI XUMUUYECKUX pe-
akuuii. Taxke Hy>)KHO CTapaThCs BOCHPOU3BOJIUTH B KOHCIIEKTE PUCYHKH U TaOIHUIIbI,
KOTOpBIE JEMOHCTPHUPYET MpernojaBareib. Marepuan, KOTOPBIA KaXKeTCs CTYIEHTY
HEJ0CTAaTOYHO MOHSTHBIM, CJEeAyeT MpopadboTaTh MO Y4EOHHUKY M BOCIOJIb30BATHCS
NOMOIUIbIO NpenojaBatTens. PaboTaTh ¢ KOHCIIEKTOM HYXHO €KEHEENIbHO, BHOCS B
HEro CBOM JIONOJTHEHUSI, 3aMEYaHUs U BOIIPOCHI (IS 3TOTO B TETPAu CIEIYET OCTaB-
JSTh MIUPOKUE TOJIS).

JIJist moATOTOBKU M (PMKCUPOBaHUA JaOOPATOPHBIX padOT CIEAYET MOIYYUTh Y
npenojaaBaresis padouyr Terpaab (tabopaTopHblid xypHai). [Ipu moaroToBke K ja-
OoparopHoil paboTe ciaeayeT coCTaBUTh kpaTkuit (1-1,5 cTpaHUIlbl) KOHCIIEKT Teope-
TUYECKOTO MaTepuayia, Ha KOTOPOM OCHOBaHa JaHHas JiabopaTopHas pabota. [ms
MOJITOTOBKM KOHCTIEKTa MCIOJIB3YIOT TJ1aBbl yUeOHHKA, PEKOMEHIOBAaHHBIC TIPEToa-
BaTEJIEM U KOHCIIEKT, 3allUCAHHBIM Ha 3aHATHU. TaKkKe MpU JOMAIIHEW CaMOCTOs-
TEJIHLHOW MOATOTOBKE K jabopaTopHOU paboTe HYKHO HAYEPTUThH TAOIUIILI, TIPUBE-
NEHHBIE B MPAKTUKyME, U MPOU3BECTU HEOOXOIUMbIE Ui MPOBEAEHUs paboThl pac-
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4y&Thl. JlOMaIIHsAS MOATOTOBKA SIBIISETCS HEOOXOAMMON YacThiO JIa0OpaTopHO pabdo-
Tbl. be3 He€ HEBO3MOXKEH OCMBICIEHHBIM MOAX0/ K BBINOJHEHUIO SKCIEPUMEHTOB U
u3Mepenuii. Kpome Toro, orpanudeHHoe BpeMsi, OTBOJAMMOE Ha BHITIOJHEHHUE J1abopa-
TOPHOU paboThI, TPEOYET XOPOIIO CKOOPIUHUPOBAHHBIX ACHCTBUI CTYACHTA, K KOTO-
pPBIM TaKXe HEOOXOAMMO MPEIBAPUTEIHHO MOATOTOBUTHCS. [locie 3aBepiieHus K-
NEPUMEHTANBHONW YacTH PabOThl HEOOXOAMMO IPOU3BECTH OOPAOOTKY MOJTYYEHHBIX
PE3yJbTATOB, CJIENATh BBIBOJIBI U 3AIUTUTH paOdOTy y MPEnoiaBaTesl.

B xone 3aHATHS HyHO aKTHBHO pa0oTaTh, OTBEYas HA BOIPOCHI MPEIO1aBa-
TeJsl, y4aCTBYsI B IUCKYCCUM U 3a/aBasi COOCTBEHHbIE BOIPOCHI JIJIsl YSICHEHUSI CIIOXK-
HOTO JUIsl TOHUMaHMsI MaTepuaa.

Ha nepBoM 3aHATUM BC€ CTYIEHTBI 3HAKOMATCA C IPABHJIAMU TEXHUKH 0e€3-
OIMAaCHOCTU U 00s3aHbl CTPOTO BBHINOJIHATH UX MPU INPOBEICHUM BCEX J1aOOPATOPHBIX
pabor.

[Ipommyck 3aHATHI 0€3 YBaXKMTEJIbHOM NMPUYUHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTH (NIPOMYIIIEHHBIE JITAOOpATOPHBIE paOOThI, TECTUPOBAHUS) NOJIKHBI OBIThH JIMKBU-
TupoBaHbl. TeKylue 3a105KeHHOCTH TECTUPOBAHUS U 3alUuTa J1a00paTOpHBIX padoT
JOJKHBI OBITh JTMKBUIUPOBAHBI B TEYEHHE HEJEIHU IOCJIE CPOKa, 0003HAUEHHOTO B
TEMaTUYECKOM IUIaHE JJA0OPAaTOPHBIX padOT, BO BpEMs OMpeesieMOe MpernoaaBaTe-
nem. Kaxxnas cienqyromiast HeZensl Olo3/1aHrs HaKka3bIBaeTCsl BblYMTaHueM | Oaina u3
OLIEHKM 3a JoMainHee 3agaHue. OTpaboTKU J1abOpaTOpPHBIX pabOT OCYIECTBISIOTCS
TOJIBKO B MPUCYTCTBUU U MOJ| PYKOBOACTBOM JIabDOpaHTa, KOTOPbI Ha3Ha4YaeT BpeMs
OTpabOTKH.

CamocTosiTenbHast paboTa CTyJEHTOB Hall KypcoM «Du3nueckoil u KoJIoui-
HOM XMMMM» 3aKJIOYAeTCsl B CUCTEMATHYECKON paboTe ¢ yuYeOHUKOM U JIEKIMSIMH,
MOJATOTOBKE K JTaOOpaTOpHBIM paboTam, TecTupoBanusaM. Ocoboe MECTO B CaMOCTOSI-
TeIbHOM paboTe 3aHMMAaeT MOATOTOBKA K TECTUPOBAHUSM U ONpPOCAM, KOTOpbIE TO3-
BOJISIFOT OCYUIECTBJISITh CAMOKOHTPOJIb YCBOCHMSI Y4eOHOro MaTepualia, IpUBUBAIOT
HABBIKM MOUCKA HEOOXOIMMON XMMUYECKOM MH(pOpMauu U HEOOXOAUMBIX B OyiIy-
1€l MPaKTUYECKOU NeATeTbHOCTH OaKalaBpOB XUMUYECKUX PACUETOB.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

[IpomyiieHHble JEKIUM CTYIEHT OTpa0daThIBA€T CAMOCTOSITEIbHO, H3ydas
y4€OHUK U IONOJHUTENbHYIO JINTEPATYPY O COOTBETCTBYIOIIUM TEMaM.

CryneHT, NpoIyCTUBIINN JTAOOpaTOpHbIE 3aHATUS, 0053aH MOATOTOBUTH KOH-
CHEKT MPOMYIIEHHOM J1abopaTopHOW pabOThl U B MPUCYTCTBUU JIabopaHTa Kadeapbl
oTpaboTaTh €€ B CBOOOIHOE OT 3aHATUN BpeMs. CTylIeHT 0e3 KOHCIeKTa jjabopatop-
HOU paboTHI He AomyckaeTcs 10 oTpadoTku. [loce BhIOTHEHUS J1TabopaTOpHOH pa-
OOThI JJAOOPAHT B KOHCIIEKTE CTABUT ATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a0KEHHOCTH 110 TECTUPOBAHUSAM U 3aIUTE TaOOPaTOPHBIX paboT
JIOJKHBI OBITH IMKBUAUPOBAHBI B TEUEHUE HEICTH TOCIE CPoKa, 0003HAYECHHOTO B
TEMaTHYECKOM IUTaHe JTab0paTOPHBIX padoT, BO BpeMs, ONpeAeIsieMoe MpernojaBaTe-
JeM.
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12. MeToguveckne peKOMEHAALMH NPeNnoAaBaTeJsIM M0 OPraHu3aluu 00y4eHust
10 IMCUHUIIHHE

Crnemmduka qucuurinHbl «DU3udecKas U KOJJIOWIHAS XUMHUS 3aKITI09aeTCs
B HEPA3PBIBHOM CBS3M TEOPHUM C IPAKTUKOM. Te€OpeTHYeCKue 3HaHUs, KOTOPBIE CTY-
JIEHTHI TIOYYArOT Ha JICKIUAX U MPU CAMOCTOSITEIHFHON MOJATOTOBKE, MOTBEPIKIAIOT-
Csl U YCBaWBAIOTCS Ha JaOOpaTOPHBIX 3aHATHAX. [|JIsl yCTIEITHOTO YCBOCHUS MaTepHa-
Ja HEeoOXOJUMBbl 3HAHUS XMMHUU B 00BEME HIKOIBHOM MPOrpaMMbl U MAaTEMAaTHKH.
[ToBbIlIeHNE YPOBHS 3HAHUN IO XUMUHU Y CTYJICHTOB HEPA3PHIBHO CBA3AHO C MOMCKOM
Y BHEJPEHHEM HOBBIX MyTEW COBEPIICHCTBOBAHUS METOUKH MPETIOJaBaAHNUS:

- UCIOJIb30BaHUE pa3zHOOOpa3HbIX (HOPM, METOJIOB M NMPUEMOB aKTUBHU3ALUU
MO3HABATENILHOM JACSTEIIbHOCTH ydaluXcs (B T.Y. aKTUBHBIX U UHTEPAKTUBHBIX);

- UCIOJIb30BaHUE HAIJISIIHOTO MaTepuana: TaOJul], pUCYHKOB, CXeM, IPUPO]I-
HBIX MUHEPAJIOB, IEMOHCTPAIIHS OIBITOB;

- pellleHne XUMHUYECKUX PACUYETHBIX M AOKCTIICPUMEHTAIBHBIX 3a7a4 KaK METO]I
o0y4eHUs XUMUH;

- KOMIIBIOTEpHU3ANHS O0yICHHUS,

- WCTOJL30BAHKUE PA3IMYHBIX (POPM OpraHU3AMUH CAMOCTOSATEIHLHON pabOTHI
CTYJICHTOB: HHIWBUyaJIbHASI, TPYIIIIOBas, KOJUICKTUBHAS,

- OpraHu3aIys WHAUBUIYATbHOW paObO0ThI CTYACHTOB C YUYETOM YPOBHS MOJTO-
TOBKH;

- CUCTEeMaTH4E€CKUN KOHTPOJIb 3HAaHUH B TIpoliecce 00yueHus (MpoBepKa TECTH-
POBaHMi, ONPOCOB U MPUEM JTA0OPATOPHBIX PadoT).

IIporpammy pa3padoraJa:

['puropreBa Mapuna BukTopoBHa, K.II.H., JOLIEHT

(Toammck)
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PEIIEH3USA

Ha padouyio nporpammy AucuuILINHBI «b1.0.30 @u3nyeckasi 1 KOJUIOHIHAST XUMHS»
OIIOII BO no nanpasJjenuio 19.03.01 — «buomexnonozusn», nanpapjieHHOCTH «bUoTeXHO/10-
rusi | MoJIeKyJasipHasi OuoJiorus; (kBaauduKamus BbIMYCKHUKA — akaJjaBp), 3a0uHasi (pop-

Ma 00yYeHus

Ceperunoit 1.11., noktopoM OHOJOrHYECKHX HaykK, mpodeccopoM Kadeapsl arpoHOMUYE-
cKoH, Ouonmornyeckoit xumun u paauonorun ®I'BOY BO «Poccuiickuii Tocy1apcTBEHHBIN arpap-
Hblii yHuBepcuteT - MCXA umenu K.A. TumupsizeBay, (nanee mo TeKCTy PEIeH3EHT), TPOBEICHA
penen3us paboueii nporpammbl quctuminHbl «b1.0.30 Ousndeckas u komougHas xumus» OITOIT
BO no nanpasnennro 19.03.01 — «buomexnonozusn», HaripaBieHHOCTEH «BHOTEXHOJIOTHS U MOJIe-
KyJIsipHass OWOJIOTHS; OWOTEXHOJNOTHUS MHKPOOPraHM3MOB» (OakamaBpuar), pa3pabOTaHHON B
®I'bOY BO «Poccuiickuii rocynapctBeHHblid arpapubiii yauBepcuteT — MCXA umenu K. A. Tu-
MUps3eBa», Ha Kadeape xumuu (pazpaborunk — ['puroppeBa M.B., kanaumaT neaarormyecKux
HayK, JOLIEHT Kadeapbl XUMHUH ).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CISAYIOLUM
BBIBOJIAM:

1. IIpenbsaBnenHas padoyas nporpamma JUCHUILIMHBI «b1.0.10.04 dusnyeckas ¥ KOUIOHIHAS
xumus»y (manee mo tekcty Ilporpamma) coomseemcmsyem tpedoBanusm OI'OC mo HampaBIeHHUIO
19.03.01 — «buomexnonocus». [IporpamMmma codepoicum BCE OCHOBHBIC Pa3/ICIbl, COOMEEemcmayem
TpeOOBaHUSIM K HOPMATUBHO-METOINYECKUM JTOKYMEHTAM.

2. llpencrasnennas B [Iporpamme akmyansnocmey yieOHON TUCIUTUIMHBL B PAMKaX Peaju-
3anuu OIIOIT BO re noodnesicum commenuro — MUCUUILUIMHA OTHOCUTCA K 0a30BOM yacTu yuyeOHOTo
IUKIIA.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUAM
®I'OC nanpasnenus 19.03.01 — «buomexnonozusn.

4. B coorBerctBum ¢ IIporpammoii 3a qucuurumuoi «b1.0.30 @usnveckas U KOJIJIOUAHAS
XUMUS» 3aKperuieHo 3 komnemenyuu. J{ucuurinna «b1.0.30 @usnyeckas U KOJJIOUIHAS XUMUS)
u npeacrasienHas [Iporpamma cnocobna peanuzosams ux B 00BSIBICHHBIX TPEOOBAHUSX.

5. Pe3ynomamul 00yuenus, npenctaBieHHble B [IporpaMme B KaTeropusx 3HaTh, YMETh,
BJIAJIETh coomeemcmeyiom criennduke U coAepKaHUIO JUCHUILIUHBL U 0eMOHCHMPUPYION 803MOMC-
HOCMb TIONyUeHUs 3asBICHHBIX Pe3yIbTaTOB.

6. Obmas Tpymoémkocts nucturInabl «b1.0.30 @u3nveckas ¥ KOJJIOWIHAS XUMHUSD) CO-
ctaBisieT 4 3auétHbIX eauHuIb (108 yacoB).

7. VHdopmarus o B3aMMOCBSI3M M3Y4aeMBIX JUCHUIUIMH M BOTIPOCAM HCKITFOUYEHUS TyOn-
pPOBaHUS B COAEPKAHUM JUCHUUIUIMH coomeemcmegyem nerictButenbHocTH. Jucnuminaa «b1.0.30
®uznyeckas M KOUIOUAHAS XUMMs» B3auMMOcBs3aHa ¢ apyrumu aucuuiuimHamu OITOIT BO u
VYuyebHoro miana no HanpasieHuto 19.03.01 — «buomexnonozus», M BO3MOXKHOCTh AyOIUPOBaAHUS
B COJIEpP’)KaHUU OTCYTCTBYET.

8. IlpeacraBnennas IlporpamMma mpeamnosiaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH, NCIOJb3yEeMbIe TP peallu3allii pa3InYHbIX BUJIOB y4eOHOI paboThl. Dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_coomeemcmayom crieliipuKe TUCIUTLIIUHBI.

9. IIporpamma guctumuimabl «b1.0.30 @u3ndeckas ¥ KOJUIOUIHAS XUMUSD) TpeANoaraeT 4
3aHATHUS B UHTEPAKTUBHOU (opMme.

10. Bunpl, comepkanue u TPYIAOEMKOCTh CaMOCTOSATEIBHOW pabOThl CTYACHTOB, MPEICTaB-
nennele B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IOATOTOBKE BBITYCKHHKOB, COJEpKa-
mmmcest Bo @T'OC BO namnpasnenus 19.03.01 — «buomexnonozusi».

11. IlpencraBnennsie u onurcanHblie B [lporpamme ¢hopMbl mekyuyerl OLIEHKH 3HAHUH (TECTBI,
OTIPOCHI, 3aIUTa JTA0OPATOPHBIX PabOT), coomeemcmayrom crenu(uKe TUCIUILUINHBI U TpeOOBaHU-
SIM K BBITTYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUHU CTYIEHTOB, NpeaycMoTpeHHas [Iporpammoit,
OCYILECTBIIsIETCS B (hopMe 3aueTa, uYTO coomeemcmseyem CTaTyCy NUCLUILTMHBI, KaK JUCHUIUINHBI
6a3oBoii yactu ydeoHoro nukiia — b1 ®I'OC nanpasnenus 19.03.01 — «buomexnonozusi».
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12. ®opmbl O1ICHKYW 3HAHUH, TpeicTaBieHHbIe B [IporpamMme, coomsememayiom cnenudpuke
JTUCIUIUIMHBL U TPEOOBAHUSM K BBIITYCKHUKAM.

13. YuyeOHo-MeToanueckoe obecreueHre MUCIHUILIMHBI MPECTaBICHO: OCHOBHOM JHTEpa-
Typor — 3 ucrtouyHuka (6a30BbIM YUYCOHUK U 2 MOCOOUS JIJIsI CAMOCTOSTENIbHONW PabOThI), TOTIOJIHU-
TEJIBHOW JUTepaTypoil — 3 HauMEHOBaHUs, METOJUYECKUMHU yKa3aHUsIMH — 3 UCTOYHHKA, VHTEp-
HEeT-pecypchl — 2 UCTOYHUKA B coomeemcmeyem TpeboBanusM PI'OC nanpasnenus 19.03.01 —
«buomexnonoz2usn».

14. MarepuanbHO-TeXHUYEeCKOEe oOOecrnedyeHne AUCHUILIMHBI COOTBETCTBYET cHelu(puKe
muctuminibl «b1.0.30 dusnueckas U KOJJIOWIHAS XUMHUS» U O00ECIEeUrBaeT MCHOJIb30BAaHUE CO-
BPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJ0B O0yUEHHUSI.

15. Metoanueckue peKoMeHAAlNN CTYACHTaM U METOAMYECKHE PEKOMEHIalliU MpenojaBa-
TEJISAIM IO OpraHu3anuy OOy4YeHHs 10 AUCHUILIMHE JNAIOT NPEACTaBICHUE O CIeUu(HUKe 00ydeHus
no nucuumnie «b1.0.10.04 ®usnyeckas ¥ KOJIOUIHAL XUMUSD).

OBIIUE BbBIBOAbI

Ha ocHOBaHMU MPOBEAECHHOI PELIEH3UH MOXHO ClIeNaTh 3aKII0YEHHE, YTO XapaKkTep, CTPYK-
Typa u cojaepkanue padoueit nporpamMmmsl quctuiinabl «b1.0.30 dusnueckast U KOTOUIHAS XU-
mus» OITOIT BO no nanpasnenuto 19.03.01 — «buomexnonozusn», HarpaBieHHOCTeH «bruoTexHo-
JIOTHSI ¥ MOJICKYJISIpHAst OMOJIOTHs; OMOKMOEpHETHKA U CUCTEMHAsi OMOJIOTHs» (KBaJM(UKAIUS BbI-
MyCKHUKa — OakanaBp) A 3a04HON Gopmbl 00yueHus, paspadorannas ['puropneBoii M.B., kanau-
JIATOM TI€JJarOTUIECKUX HayK, TOIEHTOM Kadeapsl XuMun cooTBeTcTBYyeT TpeboBanmsm ®I'OC BO,
COBPEMEHHBIM TPeOOBaHUSM PKOHOMUKH, PhIHKA TPYJa U MO3BOJIUT MpHU €€ peanus3aliil yCHEeIIHO
obecrieunTh (popMHUpPOBAHUE 3aSBICHHBIX KOMITCTECHITUH.

Penensent: Cepernna U.W., noxTop 6uosornyeckux Hayk, npodeccop kadeapsl arpOHOMHYECKOM,
OMOJIOTHYECKON XMMHUHU U Paguosioruu «Poccuilckoro rocyaapcTBEHHOIO arpapHoro
yHuBepcurera - MCXA nmenu K.A. Tumupsizeay,

/{ % / 4%4.7 —

(noanuce)

«28» aprycra 2025 1.
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