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AHHOTALUA

padoyeil nporpaMMbl Y4eOHOM TUCIUIIINHBI
«b1.0.40 Puznueckas M KOJJIOUITHAS XUMHU» JISl IOATOTOBKH
0akajiaBpa Mo HANPaBJEHHOCTSIM
«'eHeTHKA :KUBOTHBIX», «PenpoayKkTUBHAsA OMOJIOTUS H IKO-
JIOTHSl ’)KHBOTHBIX», «YTIpaBjieHHE BOJAHbIMHU OHOJIOTHYECKH-
MU pecypcaMm»

Leab ocBoeHUSs] AUCUMIUVIMHBI: (DOPMHPOBAHUE TEOPETUYECKUX OCHOB H
YMEHUH 10 (PU3NYECKON M KOJUIOMJHOW XMMUH, BKIIFOYAsl 3aKOHBI XUMHUYECKOU Tep-
MOJVHAMHKH, XUMUYECKON KUHETUKH, MIEKTPOXUMUH, SABICHUM, MPOUCXOIAIINX HA
rpaHuie pasaena ¢as, B KOJJIOMIHBIX CUCTEMAX, BBICOKOMOJIEKYJISIPHBIX COE€IMHEHU-
X, YTO ITO3BOJINT IPUMEHATH ITOJIYYECHHBIC 3HAHUS IIPU MPOBEJACHUM IIOYBEHHBIX, ar-
POXMMHUYECKHUX U arpO3KOJIOTUYECKUX UCCIICTOBAHUM.

MecTo AMCHUILIMHBI B Y4e0HOM IUIaHe: JUCHMIUIMHA BKJIIOYEHA B LUK bl.,
0a3oBas 4yacTh, JUCHUILUIMHA OCBAaBaeTCs B 6 ceMecTpe MO HampaBJIECHUIO MOJTOTOB-
ku 06.03.01 - buonorus.

TpeOoBaHusi K pe3yjbTaTamM OCBOECHMS JUCHMILIMHBI: B PE3yJbTaTe OCBOE-
HUS TUCHHUIUTMHBI hopMupyrotes cieayromiue komneteHimu: OI1K-6.1, OIK-6.2.

Kparkoe cogepxanne JTUCHUIUIMHBI: XUMHYECKasi TEPMOJIMHAMUKA, XUMHU-
yeckasi KHHETHKA, PACTBOPHI, SJIEKTPOXUMHUSI, IOBEPXHOCTHHIE SIBJICHUSI, CBOMCTBA
JIMCTIEPCHBIX CUCTEM, BHICOKOMOJICKYJISIPHBIC COSTUHEHUSI U X PACTBOPHI.

O61mas TpyroeMkocTh AucuuIInHbI: 108/3(4acos/3au4. ej1.)

IIpoMeKyTOYHBIA KOHTPOJIb: 3a4€T.

1. Ilesib ocBOEHMSI AUCUHUILIHHBI

[lenpto ocBOCHUA AUCHUIUIMHBI « DU3MYecKass U KOJUIOUIHAS XUMUSD) SIBJISICTCS
dhopMUpOBaHHUE TEOPETUICCKUX OCHOB U YMEHHUH 10 (DU3NUECKON 1M KOJUIOUIHON XH-
MWH, BKIIFOYasl 3aKOHbI XUMUYECKOW TEPMOJIUHAMMUKN, XUMUYECKON KUHETUKHU, DIICK-
TPOXUMHUH, SIBJICHUH, TPOUCXOAIINX Ha IpaHUlle pasaena ¢as, B KOJJIOWIHBIX CH-
CT€Max, BBICOKOMOJICKYJISIPHBIX COCIUHEHHSX, YTO MO3BOJIMUT MPUMEHATH IMOJYYECH-
HbIC 3HAHUS MPU MPOBEACHUN MOYBEHHBIX, AT POXUMUYECKUX M arpO3KOJIOTMUECKUX
HCCJIEIOBAHUM.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpouecce

Juncuumnanaa « @u3ndeckas U KOJIOUIHAS XUMUS BKIIFOUCHA B 00s3aTEIbHBIN
nepedeHb ®I'OC BO 6a3oBoit yactu. Peanuzamnus no auciuriuie «dusnueckas u
koJutonaHas xumus» tpedoBanuit ®I'OC BO, OIIOIT BO ocymiecTBisieTcss B COOT-
BETCTBHH C YueOHBIM I1aHoM 10 HarpasiieHuto 06.03.01 - buomnorus.

[IpenmecTByOMMUMH KypcaMH, Ha KOTOPBIX HEIOCPEIACTBEHHO Oa3zupyeTcs
quctuuminHa «Pu3ndeckas M KOJUIOUAHAs XUMUS ABISIOTCA: «Pu3ukay, «Marema-
THKa», «Heopranndeckas XuMus», « AHATUTUYECKAsT XUMUS.



Kypc «®usndeckas v KOJUTOWTHASI XUMHES SIBISIETCS OCHOBOIIOIATAFOIIIAM IS
W3YUYECHUS CICNYIONMUX NUCIHUILTNH: «bHonorndeckas Xumus.

Oco0eHHOCThIO JMCHUILUIMHBI SIBISIETCA €€ HalpaBICHHOCTh Ha peaTn3alfio
CTYJICHTaMH TIOJYYEHHBIX 3HAHUN B MPAKTHUYECKOW NEATEIbHOCTH, (POPMHPOBAHUN
COBPEMEHHOTO MHUPOBO33PEHUS O IMPOIIECCaX, MOCTOSHHO U TIEPUOIUICCKH MPOUCKO-
IAMX B 00beKTax arpocdepbl, HA OCHOBE COBPEMEHHBIX 3HAHHWIA M 3aKOHOB (pr3nye-
CKOM W KOJUIOMJHON XWMHH, TIOHUMaHUM BO3MOXKHOCTEH W MEXaHW3MOB BIUSHUS
(ympaBiieHHs1) Ha IIPOIIeCcChl (peakIum ), MpoTeKaroIIue B arpocdepe.

PaGouas mporpamMmma guctuIuinHbl « Pu3udecKkas U KOJJIOUTHAS XUMHUS» IS
WHBAJIHMIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3JIOPOBBSI pa3padaThIBACTCS
WHIMBHUIYAIBHO C YUYETOM OCOOEHHOCTEH NCMXO(PU3UYECKOTO Pa3BUTHI, HHIUBUIY-
AJIbHBIX BO3MOYKHOCTEH M COCTOSTHUS 37I0POBBS TAKMX 00YJarOIINXCSI.

3. IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHS MO JMCUMILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeIbHOM
NMPorpaMMblI

OGpazoBatenbHbIC pe3yJIbTaThl OCBOCHUS TUCIUIUIMHBI O0YyYarOIUMCs, TIPe/I-
CTaBJICHEI B TaOmIe 1.

4. CTpyKTYypa H coepkaHue TUCHUILTHHbI

4.1 PacnpeaeJieHue TPyI0EMKOCTH JUCHHUILIMHBI 10 BUAaM padoT
10 ceMecTpam

O61ast Tpy10EMKOCTh TUCUUILIMHBI cocTaBisieT 3 3a4. ef. (108 yacos), ux
pacripeielieHue 1o BUiaM paboT B ceMecTpe MpeACTaBICHO B Tabaulle 2.



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

Tabnuua 1

npodeCcCHOHATIBLHOM J1esTeIb-
HOCTH OCHOBHBIC 3aKOHBI (hH-
3UKU, XUMUH, HAYK O 3eMJIie U
OMOJIOTHH, IPUMEHSTH METOJIbI

MaTeMaTUYeCKOIo aHallu3a u
MOJIeJIUPOBAHUS, TEOpETUYE-
CKHX Y 9KCIIEPUMEHTAIBHBIX
UCCJIIOBaHUM, IPHOOpETaTh
HOBBIC MaTeMaTUYECKUE U

€CTECTBEHHOHAYYHBIC 3HAHUS,
UCIIOJIb3YSl COBPEMEHHBIE 00-

Ppa30BaTCIbHBIC U I/IH(I)OpMa—
IOUOHHBIC TCXHOJIOT'MHU

BHBIC KOHIICTIIIUU U
TOJIbI, COBPEMEHHbIE
[TPaBJICHUS MaTeMaTH-
, PU3UKHU, XUMHH U

YK 0 3emiie, aKTyallb-
Ie IpOOJIEMBI OMOJIOTH-
CKUX HAyK U TIEPCIICK-
BBl MEXKTUCITUTLINHAD-
[X UCCIEAOBAHUI

KOHBI (PU3UYECKOH U KOJI-
JIOWTHOW XUMUH, PUBHKO-
XUMHYECKHE CBOMCTBA
HEOPraHUYeCKUuX U Op-
raHn4YeCKUX COCTUHECHUM

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

Ne Kon Conepsatue WHpukaTopsl komiie- B pesynbrare u3ydeHus yaeOHOW AUCHUINIMHBI 00YYArOIINECs JOIDKHBIL:
~ | xomiIe- P . TEHIAI
/11 KOMITETEHINH (WK €€ 4acTh) 3HATh yMETh BJIAJIETh
TEHILINH
1. |OIIK-6 |CnocobeH ucnoib30BaTh B OIIK-6.1. 3uartb oc- OCHOBHBIC IMOHSITHUSA U 3a- |pPACCUUTHIBATh U OLICHU- | CUCTEMAaTU3UPOBATH Me-

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

OIIK-6.2. YMeTh uc-
TE30BaTh HaBLIKH
DOpaTOpHOI pabOTHI U
TOJIBI XUMUH, PUUKH,
TEMaTHYSCKOI0 MOJE-
[pOBaHUS U MaTeMaTH-
CKOM CTaTUCTUKH B

o eccuoHaNIbHON

HTCIIbHOCTHU

OCHOBHBEIE ITOHATHS U 3a-
KOHBI (pU3MUECKOM U KOJI-
JIOUTHOM XUMUH, (PU3UKO-
XUMHYECKHE CBOICTBA
HEOPraHWYeCKUX H Op-
TaHWYECKUX COCTUHESHUH

BOCIPUHUMATh, 0000IIaTh
U aHaJIM3UpOoBaTh UH(DOP-
Maluio, MOJYyYSHHYIO U3
Pa3HBIX HCTOYHHUKOB, 110
(U3NKO-XUMHUYECKUM,
AIIEKTPOXUMUIECKUM
npolieccam, Mpoucxois-
MM B TIOYBE U PACTCHU

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




OYHAS ®OPMA OBYYEHUAA

TaOmuma 2a
PacnpenesieHue Tpya10éMKOCTH JTUCHMILUIMHBI 10 BHIaM padoT MO ceMecTpam
TpynoémMkocThb
Bup yueOHoii padoTbl qac. B T.4. 110 6
ceMecTpy
O01as TpyA0€MKOCTD JUCITUIUIMHBI IO Y4EOHOMY TUTaHY 108 108
1. KonrakTHas pabdora: 42,25 42,25
AyautopHasi paboTa 42,25 42,25
8 Mom yuciue:
aexyuu (J1) 14 14
nabopamopuvie pabomwl (JIP) - -
Ipakmuueckue pabomot (I1P) 28 28
KOHMAKMHAas paboma Ha npomexcymoyrnom koumpoe (KPA) 0,25 0,25
2. CamocrositesqibHasi padora (CPC) 65,75 54,75
camocmosmenvbHoe usyueHue pazoenos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld U Mamepuana
VUEOHUKOB U YUeOHbIX NOCOOULl, N0020MOBKA K 1aD0paAmopHbiM Pa- 56,75 56,75
bomam, onpocam, mecmam u m.o.)
Iloocomoska k 3auemy 9 9
Bu mpoMeKyTOYHOTO KOHTPOJIS: 3auer
4.2 Conep:xaHue IUCIHUNINHBI
OYHASA ®OPMA OBYUYEHUSA
Tabmuua 3a

TemaTnyeckuii NUIaH y4eOHOM IMCIUTLTHUHBI

AyauTopHas padora Bueayauro
HanmeHoBaHMe pa3jae/ioB U TeM
i (;’KpgnHéHHo) Beero | JI JIP TIKP pHast
padora CP
Paznea 1 «Xumuyeckas 8 2 2 - 4
TePMOANHAMMKA»
Tewma | «IlepBblil 3aKOH TEPMOAVMHAMUKI 4 1 1 - 2
Tema 2 «BTopoii 3aKOH TEpMOAMHAMUKI 4 1 1 - 2
Pa3nes 2 «XuMHYECKasi KHHETHKA) 6 2 - - 4
Tema 3 «KuHeTHKa XUMHUYECKUX PEAKITAN) 6 2 - - 4
Pa3nea 3 «PacTtBopb» 10 2 4 - 4
Tema 4 «PactBopsl. 3akoHbI Payis. 6 2 2 - 2
Ocmoc.»
Tema 5 «PU3HKO-XUMHUUECKUE METOIBI 4 - 2 - 2
UCCIIC/IOBaHMSI PACTBOPOBY
Pa3nes 4 «aeKkTpoXuMHUSD) 8 2 2 - 4
Tema 6 «OneKTpoIHbIE TPOLIECCHD 4 1 1 - 2
Tema 7 «D1eKTponpoBOIHOCTE) 4 1 1 - 2
Pa3nes 5 «IloBepXHOCTHBIE SIBJIEHUS» 10 2 2 - 6
Tema 8 «SIBneHus Ha rpaHuile paszaena haz» 5 2 1 - 2
Tema 9 «IIpakTnyeckoe npuMeHEHHE 5 - 1 - 4
aIcopOoImn»
Pa3nes 6 «CBoiicTBa IMCNIEPCHBIX CHCTEM 12 4 4 - 4




AyauTopHasi padoTa Breayauto
HaumeHoBaHue Pa3iesoB 1 TeM Beero T Y. l.;IP P IKP pHyasl
AUCUMILIUH (YKPYTHEHHO) paGora CP
Tema 10 «Kommonaasle cUCTEMBI M UX 4 2 - - 2
CBOMCTBa»
Tema 11 «YCcTOHYMBOCTD KOJUIOUIHBIX 4 2 - - 2
CHCTEM
Pazjnen 7 «BbicOKOMOJIeKYJISIPHBIE 6,75 2 2 - 2,75
COEeTUHEHHS] M X PACTBOPHI»
Tema 12 «BbICOKOMOJIEKYIIpHBIE 4,75 - 2 - 2,75
COCJIMHEHUS Ml UX PACTBOPHI»
KoHTtakTHas paboTa Ha MPOMEKYTOUYHOM 0,25 - - 0,25 -
koHTpoise (KPA)
IMoaroToBKa K 3a4eTy 9 - - - 9
Bcero 3a 3 cemectp 108 14 28 0,25 65,75
HToro mo aucuunjinue 108 14 28 0,25 65,75

Paznen 1. «XuMudeckasi TepMOAMHAMHUKA
[IpenMet u comepxanue Kypca GU3MIECKON XUMHH. 3HaUY€HUE (PU3NYECKOU XUMUHU.
Xumuyeckas TepmoanHamuka. llepsoe Hauano tepmoanHamMuku. BHyTpeHHSA dHED-
rusi, TemIoTa U padora. TemnoTel MPOIECCOB MPU NOCTOSHHOM 00BbEME U JABJICHHH.
Onranbnus. 3akoH ['ecca. CneactBus u3 3akoHa ['ecca. TemnoTel oOpazoBaHusl U
cropanusi. CTaHAapTHBIE TEIUIOTHI. 3aBUCUMOCTb TEIIOBOrO 3 (eKTa OT TeMIepary-
pbl. YpaBHenus: Kupxroga. Bropoe Hayaio TepMOAMHAMUKH, €T0 MAaTEMaTHYECKOE
BbIpakeHne. JHTponusA. CTaTUCTUYECKOE MCTOJIKOBAHUE MOHATUS dHTponuu. CBs3b
DHTPONMU C TEPMOAMHAMHUUYECKON BEpPOATHOCTHIO. lIpuMeHeHue BTOpOro Hauana
TEPMOJMHAMHUKU K H300apHO-(M30XOPHO-) M30TEPMHUUYECKUM MpoIlleccaMm. DHEPIus
['u60ca, sueprus ['enmpMmrombeia. OnpeneneHue HampaBieHHUs Mpollecca M yCIOBUN
paBHOBecud. TpeThe Hauanmo TepMoanHamMuku (rmoctyinat [lnanka). Berancnenue ad-
COJIFOTHOM 3HTPOIIHUHU.

Pa3gen 2. « XuMuuecKasi KHHETHKA»
Kunernka. Ckopocth peakuuu. KoHcranra ckopoctu. YpaBHeHue Appenuyca. [Ips-
Mas peakuus. OOpaTHas peakuus. 3aKoH AelcTByrommx macc. [lopsaok peakuuu mo
BemecTBaM. OOLIUI MOPSIIOK peakuu. DJIeMEHTapHble peakiuu. MoJeKkyIsIpHOCTh
peakiuu. Peakunn HyneBoro nopsaka. Peakiuu nepsoro nopsaka. Peakunn BToporo
nopsaka. Ilepuon momypacnaga. IlpaBwio Baut-T'odda. YpaBHenune Appenuyca.
Temneparypubiii kodbduiment. DHeprus aktuBanuu. Karamuz. doroxumuueckue
peaKkuu.

Pazpnea 3. «PacTBOpBI»
OO6mast xapaktepucTuka pactBopoB. Meanbabie pacTBOphl. 3akoHbl Payns. OTkio-
HEeHME OT 3akoHa Payns. TepmonnHamuka pacTBopoB. J(narpamma JaBiaeHUE-COCTaB.
Huarpamma kunenus. Ocmoc. Ocmotuueckoe naBieHue. Ypapaenue Baut-I'odda.
Ponps ocmoca B Ouonorundeckux cucremax. [lonsitue pH pactBopoB. bydepnsie cu-
CTEMBI U UX CBOMCTBA. bydepHas emkocTh. Onpenenenue pH noTeHIIMOMETPUIECKUM
MeTo0M. Poiib OydepHBbIX CUCTEM B OMOJOTUYECKUX 00BEKTaX.




Pasnen 4. «aekTpoxumMus»

PactBopsl 3nexktposntoB. Teopus snexkrpuueckoil auccounanun Appenuyca. Oc-
HOBHBIC TIOJIOKEHUSI TEOPUM CHIBHBIX AEKTpoiuTOB Jlebas u Xiokkens. AKTUB-
HOCTb, KOI(PQUIMEHT aKTHUBHOCTU. 3aBUCUMOCTb KOA((UIMEHTAa AKTUBHOCTH OT
MOHHOM CHUJIbI. DJIEKTPONPOBOAHOCTh PACTBOPOB. Y AeibHAS U SKBUBAJICHTHAS DJICK-
TPONPOBOIHOCTh, 3aBUCUMOCTh OT KOHIEHTPAlUU. 3aKOH HE3aBUCUMOCTU JABUKECHHUS
noHOB. [lonBMKHOCTH HOHOB. [IpakTHUECKOE€ MPUMEHEHHE METOJA JJIEKTPOIPOBO/I-
HOCTHU. DJIEKTPOJIHBIE MPOLECCHI. ['allbBaHUYECKUE AJIEMEHTHl. BO3HUKHOBEHUE MO-
TEeHLMaja Ha rpaHuie pazgena ¢as. CTpoeHHe IBOWHOIO 3JIEKTPUUYECKOTO CIOSL.
VYpaBuenue HepHcTa 11 37I€KTpOJHOrO MOTeHUMAana. ['albBaHMYECKHUI 3JIEMEHT.
TepMmoauHaMUYeCKUi BBIBOJI ypaBHEHUS Uil siekTpoaBmwxkymend cuibl (DC).
OnekTpoapl 1-ro, 2-ro poaa, peaokc-anekTpoabl. CTaHAapTHBIM NOTEHIMAN. THUIIbI
rajJbBaHUYECKHUX AJIEMEHTOB: XMMUYECKHUE U KOHIIEHTpalroHHkIe. [IpakTnueckoe nc-
MOJIb30BAHUE METO/1a MIOTEHIIUOMETPUMU.

Pa3znen 5. «IloBepXHOCTHBIE SABJICHUSN
[ToBepxHocTHas sHeprusi. CopOIMOHHBIE MPOIECChl. AJCOpOIMS Ha TpaHUIE TBEP-
noe Tteno-ra3. YpaBHeHue @DpeliHgnnxa. Teopus MOHOMOJEKYISPHON aAaCOPOLMH.
AJncopO1usi Ha rpaHuIile TBEpAOE Telo-pacTBop. Tumnel aacopoentoB. Monutsl. Ten-
joBbie 3G dexTsl mpu aacopOumu. AncopOius Ha TpaHulle pactBop-ra3. Iloepx-
HOCTHO-aKTHBHBIE BellecTBa. YpaBHeHue ['mb0ca. IlpaBmiio Tpaybe. YpaBHeHmHe
[umkoBckoro. CTpoeHre MOHOCIOEB. AJICOPOIIMOHHOE MOHUKEHUE TBEPIOCTH.

Pa3znes 6. «CBoiiCTBa JUCHIEPCHBIX CHCTEM»

OcHOBHBIE OCOOEHHOCTH KOJUIOUJHOTO cocTosiHusA. Kiaccudukaiusi JTUCrepCHBIX
cucteM. OOpa3zoBanue mABoMHOro wuoHHOTO cnosi. IlpaBuio dasuca-Ilannera-
[TeckoBa. DnekTpokMHETHYECKUE ABJIEHUSA. CTpOECHHE IBOMHOTO 3JIEKTPUUYECKOTO
CJ0s1. DJIEKTPOKMHETHUYECKUI MOTEHIMAN U €ro onpeneseHne. CTpoeHne MULEIUIBI.
MonekynsipHO-KMHETUYECKUE M ONTHUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTEM. bpo-
yHOBckoe ABwkeHue. Juddysusa. CequmentanimonHoe paBHoBecue. OnanecueHIusl.
VYasTpamukpockonus. Iddext Tunnans. Juanuz. dnekrpoauanus. GakTopbl yCTOU-
YHMBOCTH KOJUIOMJHBIX CUCTeM. PacknuHuBaroniee napiieHue. KOHIIEHTpallMoHHas U
HeWTpanu3anuoHHas koaryssanus. Koaryssamus snektponutamu. Kunetnka koaryJis-
. CTpyKkTypooOpa3oBaHHE B JHUCIEPCHBIX cHCTeMaX. Bs3KkocTh CBOOOIHO-
JIUCTIEpCHBIX cucTteM. CBsI3HO-IUCTEpCHbIE cUCTEMBI. CTPYKTYpHasi BSI3KOCTb. | 'enu.
Tukcorpornus. PakToOpsl, BIUSIONINE HA MEPEXO] MOJICKYJIIPHON (HOpPMBI B MUIIEII-
asipuyto. ComoOuan3anusi.

Paznen 7. «BbICOKOMOJIEKYJISAPHbIEC COCIMHEHUS] U UX PACTBOPbD)
Bricokomonekynsipusie coenunenus (BMC), ocoOeHHOCTH CTpOEHUS MX MOJEKYI.
['mOkocTh MOJIEKYJl. DIACTUYHOCTh M TUIACTUYHOCTH TMOJUMEPOB. Bynkanuzamms.
ArperatHoe  cocTosiHh€.  PacTBOpbl ~ BBICOKOMOJIEKYJISIPHBIX  COCIUHEHUM.
PactBopenne monumepoB. ConpBaTanus MOJIEKYJI. Acconuanus MOJIEKYJ B
pactBopax mnoJuMepoB. OCOOEHHOCTH OCMOTHYECKOTO [AaBJIEHUS M BSI3KOCTH Yy
pPacTBOpPOB MOJUMEPOB. MeTObl OmpeseseHrss MOJIeKyJIspHo Macchl. Habyxanwue.
Crenenb. Kunetnka nabyxanus. JlaBnenue nadbyxanusi. CTy1HH.



4.3 Jlekunu/nadopaTopHbie/IpakTHYECKH e/ 3aHATHS

OYHASA ®OPMA OBYYEHMUAA
Tabnuua 4a
Conep:xaHue JIeKIUH/1a00pATOPHOT0 NPAKTUKYMA/NIPAKTHYECKUX 3aHATHI U
KOHTPOJIbHBbIE MEPONPUATHSA

DopmMupyem
. Bun
Ne Ne n HazBanue Jgexumii/ ble Koa-Bo
Ne paznena KOHTPOJILHOI'0
n/n J1a00pPaTOPHOr0 NPAKTUKYMA KOMIIeTeHI ! 4acoB
" MepONpHUATHS
Pazgen 1. Xumunueckasi TepMOIUHAMHUKA 6
1 Tema 1. Ilep- | JlaGopatopHas pabora Ne 1.
BBIM 3aKOH «Tepmoxumus. 3akoH ['ecca. 3arura Jrabo-
tepmoauHa- | OnpeneneHue TeraoBbIX ddek- paTopHO# pa- 2
MHUKH TOB XUMHUYECKUX PEAKIIUI)» 00ThI
Tema 2. Bro- | Jleknus Ne 1. «Xumudeckas tep- OTIK-6.1
PO 3aKOH MOJIMHAMUKAa OTIK-6.2 } 2
TEPMOIMHA-
MUK JlaGopaTopHas pabora Ne 2.
«OmnpeneneHue HTPOIUU PeaK- 3amura Jabo-
MW, YHEPTUN aKTHBAIUN paTopHOH pa- 5
00THI, OTIpOoC,
TeCcT
2. Pa3nen 2. XuMnueckass KHHETHKA 2
Tema 3. Ku- OIK-6.1
HETHKa XH1- Jlexmms Ne 2. « XuMudeckast KHHE- '
1 OIK-6.2 - 2
MHUYECKHX THKa»
peaKLuii
Pa3nea 3. PacTtBopbl 4
3. Tema 4. Pac- | JlaGopatopHas paGota Ne 5.
3amuTa J1abo-
TBOpBI. 3ako- | «PactBopsel. UccnenoBanue o
. paTopHO# pa-
Hbl Payis. CBOMCTB OydepHbIX U HeOydep- 1
00THI, OTpoC,
OcmMmoc. HBIX CHCTEM»
TECT
Jlexuus Ne 3. «PacTBopbI» OIIK-6.1
' - 2
OIIK-6.2
Tema 5. ®u- | JIaboparopHas pabota Ne 6.
3UKO- «Onpenenenue pH moteHo-
peil p 1 3amuTa jJado-
XUMHUYECKHE | METPUYECKHM METOJIOM B OHOJIO- .
paTopHOH pa- 1
METO/IBI UC- THYECKUX 00BEKTax» 50ThI
CJICIOBaHMS
pPacTBOPOB
4. Paznen 4. DaeKkTpoxumusi 4
Jlaboparopuas padota Ne 7.
3amura Jabo-
«Ompenenenue MEKTPOTHBIX TO- .
paTopHoii pa-
Tema 6. TEHI[MAJIOB ¥ KOHIIEHTPAllul HOHOB 6OTLL OIPOC 1
DneKTpoa- B PacTBOpax METOJOM U3MEpPEHUs OIIK-6.1 T’CCTp ’
HBIE IPOLIEC- | DIEKTPOIABIIKYIINX CUII» OIIK-6.2
ChI Jlexuus Ne 4. «DnexTpoxumus» - 2
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®opmupyem

. Bu
Ne Ne u Ha3BaHMe JeKuMiA/ ble A KoJi-Bo
Ne paznena KOHTPOJILHOI'O
n/n J1aG0paTOPHOro MPaKTHKyMa KOMIeTeHIH 4acoB
H MeponpHsITUsI
JlaboparopHuas pabota Ne 8.
3arura Jrabo-
Tema 7. «OnekTpuyeckas NpoBOJAUMOCTb ATODHOI Dat 1
DJIIEKTPONPO- | U €€ UCTIOIb30BAHKE JIJISl aHAIN3a patop p
0O0TBHI, OIPOC
BOJHOCTh pPacTBOPOB 3JEKTPOIUTOBY
Pa3zgea S. IloBepxXHOCTHBIE SIBJICHUS 4
= Tema 8. SB- JlaGopaTopHas padota Ne 9.
JICHUS Ha «IToBepXHOCTHBIC SIBJICHUS U a]I- 3amuTa J1abo-
rpaHuLe pa3- | copOLus» paTopHoii pa- 1
nena a3z 0O0TBI, OTIPOC
Jlekuus Ne 5.» IToBepXHOCTHBIE OIlK-6.1
SIBIICHUS) OIIK-6.2 } 2
Tema 9. JlabopaTtopHnas padota Ne 10.
[TpakTuue- «VIOHUTBI ¥ MOHHBIN OOMEH) 3amuTa J1abo-
CKOE IIpuMe- paTopHOM pa- 1
HEHUE aJl- 00TBI, OTIPOC
copOuu
6. Paznen 6. CBolicTBA IMCHEPCHBIX CHCTEM 8
Tema 10. JlaGopaTopnas padora Ne 11. 3amura jJado-
Kommonnueie | «Kosmoumaeie cuctemsl, ux oOpa- paTropHoO# pa- 5
CUCTEMBI U 30BaHue U cBoiicTBa Kpuockomnus u 00THI, ompoc,
WX CBOMCTBA | 20YJUIMOCKOIIHUS TECT
Jlexmus Ne 6. «CBolcTBa gucIepc-
HBIX CHCTEM) P OIIK-6.1 ) 2
OIIK-6.2
Tema 11. JlaGopatopHnas paborta Ne 12.

N 3amuTa J1abo-
Ycroitun- «Koarymsimus m10QpoOHBIX U ATODHOG Dat 5
BOCTh KOJUTO- | THO(HUIBHBIX KOJJIOUTHBIX pac- parop P

00TBI, OTIPOC
UIHBIX CH- TBOPOBY
CTEM Jlexmus Ne 7. «Y cTOHUNBOCTE 2
KOJUIOUTHBIX CHCTEM)»
Paspnen 7. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS] H X PACTBOPbI 4
7. Tema 12. JIaGoparophas pabota Ne 13.
Bricokomo- «XHUMHUYECKUE U PUUKO- 3amuTa J1abo-
JEKyJISIpHbIE | XMMHYECKUE CBOMCTBA PAaCTBOPOB paTopHOH pa- 1
COCIMHEHUSI | BBICOKOMOJIEKYJISIPHBIX COCIUHE- 00ThI
Y CBOMCTBA HUN»
ux pactBopoB | Jlekmus Ne 8. «BeicokoMoneky- OIIK-6.1
JISIPHBIE COEAMHEHMSI U UX pac- OIIK-6.2 - 2
TBOPBI»
JlaGopatopHnast pabota Ne 14.
«OrnpeeneHne U303JeKTpuye- 3amuTa J1abo-
CKOHM TOYKHU TUAPO(UIBLHOTO 30715 paTopHOH pa- 1

BHUCKO3UMECTPHUICCKUM METOAOM»

0OTEHI, OTIPOC
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JlaGopatopHas pabota Ne
(Ha3BaHue)
Tema m. Jlekuus Ne
(Ha3BaHMeE) (Ha3BaHME)
[TpakTuyeckas padora Ne .
(Ha3BaHME)
n Pa3nen n. (HazBanue)
Tema k Jlaboparopuas padota Ne ...
(Ha3BaHue) (Ha3BaHue)
OYHASA ®OPMA OBYUYEHUSA
Tabnuna Sa
Hepeqeﬂb BOIIPOCOB JJIsl CAMOCTOATC/ILHOI'O N3YYCHUSA TUCITUITIINHBI
Ne 1) DT T Ilepeuenb paccMaTpuBaeMbIX BONPOCOB 1Jisi | DopMupyeMble
n/n CaMOCTOSITEJIbHOT0 H3YYeHHS KOMIIeTeHI[HH
Pa3znen 1. Xumuyeckasi TepMOAUHAMHMKA
1. | Tema 1. IlepBniii 3a- | TemioTsl IPOLECCOB MIPU MIOCTOSHHOM 00bEME U
KOH TepMOJMHAMUKH | naBneHuu. YpaBHenus Kupxroda.
2. | Tema 2. Bropoii 3akoH | CTaTUCTHYECKOE MCTOJIKOBAaHHUE MOHITHS SHTPO- OIIK-6.1
TEPMOJIUHAMUKU nuu. CBsi3p SHTPONUU C TEPMOIMHAMHYECKOMN OIIK-6.2
BEpPOSTHOCTHIO. [IprMeHeHHe BTOpOTrO Haudaa
TEPMOJIMHAMHUKH K H300apHO-(M30XOpPHO-) H30-
TEPMUYECKUM IMPOIIECCaM.
Pa3znea 2. XumMnueckass KHHETHKA
3. | Tema 3. Kuneruka | MonekyIsspHOCTh peakuuu. Peaknum HyJIE€BOTO OIIK-6.1
XUMHMUYECKUX peakiui | mopsaka. Peakumn mepBoro mopsiaka. Peakiuu OIIK-6.2
BTOpOro nopsiaxa. Ilepuon noaypacnasna.
Pa3nea 3. PacTtBopsl
4. | Tema 4. PactBopsl. | 3akonsl Payns. OtkimoHeHue ot 3akoHa Payms.
3akonbl Payns. Oc- | Tepmonunamuka pactBopoB. [uarpamma naBie-
MOC. Hue-coctaB. Ocmoc. OcMOTHUYECKOE JaBIICHUE. OIIK-6.1
Posb ocMoca B OMOTOTHUECKHUX CHCTEMaX. '
OIIK-6.2
5. |Tema 5. ®wusuko- | Kiaccupukanus (Hu3MKO-XMMHUYECKUX METO/OB,
XUMHYECKHE METOJIbI | MPUHIUIBI, MPOOOMOArOTOBKAa K aHalu3y, CO-
WCCIIEOBAaHUS  pac- | BpeMEeHHas armapaTypa u 000py/I0BaHHE
TBOPOB
Pasnea 4. Daekrpoxumus
6. | Tema 6. Dnextpoaubie | Bo3HHKHOBEHHE IMOTCHIMANIA HA TPAaHUIE pa3Jie-
MPOIIECCHI na ¢a3. CTpoeHue IBOWHOTO SIEKTPHUUECKOTO
cnosi. YpaBHeHue HepHcTta st 3ieKTpOAHOTO
noTeHuMana. ['anbBaHUYECKUIM IJIEMEHT. OIIK-6.1
7. | Tema 7. Onextpornpo- | YaenbHas ¥ OKBUBAJEHTHAs 3JIEKTPONPOBOJ- OIIK-6.2

BOOHOCTH

HOCTh, 3aBHCHUMOCTh OT KOHIICHTPAllUU. 3aKOH
HE3aBUCHUMOCTHU ABUXCHUSA MOHOB. HO}IBI/I)KHOCTB
noHOB. [IpakTHyeckoe TpPUMEHEHHE METoJa
AIICKTPOIIPOBOTHOCTH.
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Ne Ne pasgena H Tembl Ilepeyenb paccMaTpuBaeMbIX BONPOCOB st | DopmupyeMble
n/n CAMOCTOSITEIbHOT0 H3YYeHHSs KOMIIeTeHIIHH
Paszpnea S. IloBepXHOCTHBIE ABJICHHUSA
8. | Tema 8. SIBneHus Ha AncopOumsi Ha TpaHMIIE TBEPIOE TEIO-PACTBOP.
rpanute pazaena ga3 | Tumsl ancopoentoB. Monutsl. Ternoeie 3 dek- OIIK-6.1
ThI IIPU aJICOPOIIH. OIIK- 6. 5
9. | Tema 9. IlpakTuye- VYpasuenue llumkoBckoro. CTpoeHrE MOHOCIIO- '
CKOE MPUMEHEHHE aJl- | €B. AJCOPOLIMOHHOE MOHKEHNE TBEPIOCTH.
copoumm
Pa3znen 6. CBoiicTBa JUCHIEPCHBIX CHCTEM
10. | Tema 10. Komnoun- CrpoeHue JABOMHOIO 3JIEKTPUYECKOIO  CIIOS.
HbIE CUCTEMBI U UX DNEeKTPOKMHETUYECKUN MOTEHLIMAI U €ro ormpe- OIK-6.1
CBONCTBA nenenue. CTpoeHHe MUIICILIBI. OITK- 6. >
11. | Tema 11. YcToiiuu- PacknunuBaromee nasienue. KoHueHTpauunos- '
BOCTb KOJIJIOUTHBIX Hasi U HeWrpanuzanuoHHas koarymsuus. Koary-
CUCTEM JSIMst AneKTponuTamMu. KnHeTrka Koarysinuu.
Pa3nen 7. BoicOKOMOJIEKYISIPHBIE COEITNHEHHUSI M1 UX PACTBOPBI
12. | Tema 12. Beicokomo- | Ocobennoctu crpoeHuss mosiekyn BMC. ['u6-

JIEeKyJIsIpHbIE COeU-
HEHHS U CBOICTBA UX
pacTBOpOB

KOCTh MOJIEKYJ. DJaCTUYHOCTh M IUIACTHYHOCTh
nojauMepoB. ByiikaHuzanus. ArperatHoe cocTo-
sHue. AccolMalus MOJEKYyJ B pacTBOpax IMOJH-

OIIK-6.1
MepoB. OCOOEHHOCTH OCMOTHYECKOTO JABJICHUS OIK-6.2
U BSI3KOCTH y PAacTBOPOB IMOJUMEpPOB. MeToabl '
ompesieNieHusT MOJISKYJISIpHOH Maccel. HaOyxa-
Hue. Crenenb. Kuneruka nHaOyxanwus. [laBieHue
HaOyXxaHHUsL.
5. O0pa3oBaTe/ibHbIE TEXHOJOTHH
Tabnuua 6

HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX 06p330BaTe.HI>HI>IX TEXHOJIOTUH

HaumenoBanmne HCMOJb3yEMbIX aKTUBHBIX U

Jl:;-)l'l Tema u dpopma 3anaTHSA HHTEPAKTHUBHBIX 06pa3(1BaTe.]1belX TEeXHO0J10-
Uil
1. | Tepmoxumus. 3akoH I'ecca. Ompe-
JIeJICHUE TEeTIOBBIX APPEKTOB XH- JIP | PaGoTta B MaJnbIX rpymnmax
MHYECKHUX PEAKIUN.
2. | PactBopsl. MccnenoBanue cBOMCTB
JIP | PaGoTa B MaJbIX rpymnmax
O0ydepHbIX 1 HEOY(PEpHBIX CHCTEM.
3. | Onpenenenne pH moTeHMOMETpH-
YeCKUM MeTo/1oM B Ouosornueckux | JIP | Pabota B ManbIx rpymnmax
00BEeKTax
4. | OmpeneneHue MEKTPOIHBIX TOTEH-

MUAJIOB U KOHICHTpAali HOHOB B
pacTBOpax METOAOM U3MECPCHUA
QJICKTPOABMIKXYIINX CHUJIL

JIP | PaGoTta B MaJbIX rpymnmax
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6. Texkynuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS ATTECTALMS 0
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 ¢GopMyTUpOBKY 3aKkoHa ['ecca:

a) TerI0BOM P PEeKT XUMUYECKON peakiinu, mpoBoauMoit pu V=const, uau P=const,
3aBUCHT OT BUJIA U COCTOSIHUS UCXOJHBIX BEIIECTB U KOHEYHBIX IPOAYKTOB, HO HE 3a-
BHUCUT OT ITyTH IIPOBEJICHUS PEAKLINH;

0) TernoBoil 3P PEeKT XMMHUUECKON PEaKIK 3aBUCUT TOJBKO OT HAYAIbHOTO 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') TEIUIOBOM 3P PEKT XMMUUYECKOIN peakly 3aBUCUT OT arperaTHbIX COCTOSIHUM, B KO-
TOPBIX HAXOAATCSA UCXOAHBIE U KOHEYHBIE IPOLYKTHI.

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

a) HeoOXO/IUMO ONpPEACNIUTh Yepe3 CHUpalib, MOMEIIEHHYIO B KaJIOPUMETp, OIpeie-
JICHHOE KOJIMYECTBO JIEKTPUUECKOTO TOKA;

0) HEOOXO0IMMO MPOBECTH B KAIOPUMETPE JTIOOYI0 XUMUUECKYIO PEAKIIUIO;

B) HEOOXOIMMO HArpeTh KAIOPUMETP 0 OMPEACICHHON TeMIIEPaTyPhI;

T') HEOOXOIMMO KOJUYECTBEHHO MPOBECTH B KAIOPHUMETPE XUMHUYECKYIO PEAKITHIO C
M3BECTHBIM TEILIOBBIM 3(QPEKTOM M MO MONydeHHOMY 3HadueHuto At paccuurars Bo-
JITHOE YHCIIO.

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 rpu 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 AJs1 TEPMOXUMHYECKUX H3MePeHunii?

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') peaKLHH, MPOTEKAOIIE 00PAaTUMO.

6. Yemy paBeH Temn10Boii 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 MOKET MPOTEeKATh CAMONPOU3BOJIbHbIN Mpoiecc B U30JUPO-
BaHHOM cucTemMe?

a) MOKa CHCTeMa He JIOCTUTHET CTaHAApPTHOT'O COCTOSIHHS;

0) ToKa PHTPOIHUSI CUCTEMbl HE JOCTUTHET MAKCHUMAaJbHOTO JJIsi JAHHBIX YCIOBUM

3HAYECHMUS,

B) IIOKa BHYTPEHHSSI SHEPrus HE JOCTUTHET MAaKCHMAJILHOTO JUIS JIAaHHBIX YCIIOBUM

3HAYECHMUS,

I') B M30JIMPOBAHHON CHCTEME CaMOIPOM3BOJIBLHBIN MPOIIECC BOOOIE HE MOXKET IMPO-

TEKATh.

Tect nmo Teme 4 «PacrBopsbl. 3akonsbl Payias. Ocmoc.»

Bapuanrt 1
1. B kakuX eIMHULIAX BBIPAKAETCS 0CMOTHYECKOE IaBJIeHHEe PACTBOPOB HedJIeK-
TPOJIMTOB:
a) KaJopus;

0) TpaMM-S>KBUBAJICHT;
B) atMmocdepa;
r) JHKOYJIb.

2. PacrTBoOp, conepxammuii 4,6 r com HedekTpoaura B 500 r Boabl, 3amep3aer
npu — 0,186°C. OnpeneauTs MOJISIPHYI0O MAacCy PACTBOPEHHOT0 BelllecTBA.

a) 92;

6) 138;

B) 184,

r) 46.

3. OcMoTHYeCKOe JaBJIeHHEe KJIECTOYHOI'0 COKA B JIMCThAX Oepe3nl mpu 25°C co-
crasiasier 11,4 atmocpep. KakoBa MosisiibHAsi KOHLEHTPALUsl BeleCTB B KJIe-
TOYHOM COKe NPH YCJIOBUM, YTO OHH SIBJISIIOTCH OMHAPHBIMM JIEKTPOJIUTAMM,
ocMoTHYecKkuil ko3¢ duuuent 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) — 0,569;

r) —0,659.
5. Yka3arp ypaBHeHHE XapaKTepu3lywllee CBf3b aKTUBHOCTH ¢ KOHLEHTpalH-
ei:

a) a=c-f;

6) Ig f=-0,51n?/C;

B) 1=3% Cn;

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

6. Yka3zartpb YPaBHE€HHE IJIsI OIIPEACICHUA MOJISIpHOi/i MacCChbl HEIICKTPOJIHUTA

KPHOCKONMYECKUM METOI0M:
1000 g

a) M= K;
1000 ¢
6)M:W-ar-y-f '
B) M=%,
M
r M=3L
u

7. OcMoTHYecKoe JaBJIeHHEe KJIETOYHOI0 COKa B JHUCThsAX Oepe3bl npu 25°C co-
crasiaser 11,4 atmocpep. KakoBa MosisiibHAsi KOHLEHTPALUs BeleCTB B KJIe-
TOYHOM COKe IIPH YCJIOBHH, YTO OHH ABJISIIOTCH HEIJICKTPOJUTAMMU:

a) 2,34;

6) 0,93;

B) 0,47;

r) 4,67.

Tect mo Teme 6 «JIeKTPOAHBIE MPOLECCHD
Bapuanr 1

1. Kakasi U3 npuBeJeHHbIX HUKe 1enel fBJISeTCS KOHUEHTPAUMOHHOW U yI0-
BJIETBOPSieT MPaBWJIAM 3JIeKTPOXUMUM?

a) Cu | CuSO, | KCI | ZnSO4 | Zn;

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

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

r) Ag [ AgNO; (1 M) | NH4NOs | AgNO; (0,01M) | Ag.
2. Boraucautsb @, + B pacrBope AgNOs, ecan 3JC cepedpsiHO-KaTOMeIbHOI
uenu 0,434 B. €245 = 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. Beruncaure JJIC siiemenra Janwdasa — Sxodn, ecam C, 2+ = 0,1 M, £ =
0,346 B,
C,,2+=001M,a¢), =-0,76 B.

a) 1,246 B;

0) 3,467 B;

B) 1,135 B;

r) 2,042 B.

4. Kakoe u3 mpeacTaBjieHHbIX YPABHEHHWI M0O3BOJIsIeT BHIYUCINTH MOTEHIIHAJ,
BO3HUKAIOIIMI HA 3JIEKTPOJaX MepBoro poaa?

a)e=¢- ZLlna;
"&r
_ .04 RT :
0)e=¢ + nF2,303 lg a;

_ .0, RT aox
B)e=¢ + — 2,303 Igmed,

_ .04 RT
nNe=¢+ — lga.
Ye=¢ = ga

5. Beruucautb IIC MeqHOM KOHIEHTPALMOHHON enu Npu ycJaoBuu, 4to Ci =
1,0 M, f1=0,041,2a 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 LEMb, COCTOSILAS U3 ABYX Pa3HBIX 2JIEKTPOAOB C OJMHAKOBOM KOHLIEH-
TpaLKEN IEKTPOHOTO pacTBOPA;
0) ATO LIeTb, COCTOSIIAS U3 ABYX OJMHAKOBBIX JIEKTPOJOB C Pa3IMYHON KOH-
LIEHTpaLUeHN JIEKTPOHOTO pacTBOpA;
B) 3TO LIEIIb, COCTOAIIAS U3 IBYX PA3HBIX AIEKTPOJOB C Pa3JINYHON KOHIICH-
TpaLueil 3JIEKTPOAHOrO pacTBOPa;
I') 3TO LEMb, COCTOAIIAS U3 AJIEKTPOJIa CPAaBHEHHUS U JIFOOOT0 AIIEKTpoIa Tep-
BOI'O POJIa;

7. BbIYHCIAUTHL OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIH NMOTEHUHUAJ IOYBbI, €CJIH
I/AC raabBaHn4ecKOro 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.

Tect o Teme 10 «Kotonaabie cHCTEMBI M UX CBOWICTBA»
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Bapuanr 1

1. Kro siBisieTcsI OCHOBONOJIOKHUKOM KOJUIOMAHON xumuu B Poccum u 3a
pyoexom?
a) 1. bopuios u T. I'pam;
6) M. JlomonocoB u Il.Jlamutac;
B) P.Peiicc u I'. ['u60c;
r) 1. Kabaykos u B. HepHcr.

2. ITo kakoMy NPU3HAKY KJIACCH(PUUHPYIOTCH KOJIJIOUIAHbIE CUCTEMBbI?
a) 10 TOMOTE€HHOCTH U T€TEPOTeHHOCTH CUCTEM;
0) Mo creneHu AMCIEPCHOCTH, arperaTHOMY COCTOSHHIO (pa3, OTHOLICHHIO K
PacTBOPUTEIIO, IO HAIMYMIO pa3zaena ¢as;
B) 110 JTHO()OOHBIM U THOPHIBHBIM CBOMCTBAM JUCIIEPCHBIX CUCTEM;
I') IO OTHOIIEHUIO K PACTBOPUTEIIO.

3. Kakumu MeTogaMu MOKHO MOJIYYHTH KOJUIOHIHYIO cucTeMy?
a) YTPaMUKPOCKOITUYECKUM;
0) KPUOCKOITUYECKUM U 30YIIITHOCKOITMYECKUM;
B) KOHJICHCAI[MOHHBIM U JUCIIEPCUOHHBIM;
I') C HIOMOIIbIO PEAKIIUU ABOMHOTO OOMEHa.

4. B yeM CymIHOCTb OPOYHOBCKOI'O IBHKCHUS?

a) Iepexol  JAUCHEPCHBIX  yactui — pasmepom  10°-10°M  uepes
MOJIyITPOHUIIAEMYIO MEMOpaHy;

0) TemIoBOE MBIKEHUE MOJIEKYJT U3 MEHEe KOHIICHTPUPOBAHHOTO PAaCTBOpPA B
0oJiee KOHIICHTPUPOBAHHBIN pacTBOD;

B) JIBIDKCHUE 3apPSXKCHHBIX YaCTHII MO ACHCTBUEM DJIEKTPUUYECKOTO MOJIS;

I') HENpephIBHOE M OECMOPSAJOYHOE JBUKEHUE B3BCIICHHBIX B KUJKOCTH
YaCcTUIl — €CTh pe3yJIbTaT yAapoOB, HCIBITBIBAEMBIX YacCTULAMH CO CTOPOHBI
JBIDKYIUXCS MOJIEKYJT PACTBOPUTES.

5. Cmemano 12 ma 0.02 m pacrBopa KJ u 100 mua 0.005 m AgNOs. Yka3zarh
dhopmyiry oOpa3oBaBuIerocs 30J1s.
a) {m(AgJ) n Ag" (n-x)NO3z }** xNO3’
06) {m(AgJ)nJ (n-x) K'P* M
B) {Mm(ALJ)) nJ (n-x) K'}* x K*
r) {m(AgNOs3n J- (n-x) K+}* K*

6. BoiOepuTe U3 nepevHcIeHHBIX KOJJIOHIHBIX CHCTEM CHCTEMY, HA3bIBAEMYIO
a’po3osiem?
a) MOJIOKO U CIIUBKH;
0) TymaH, o0Jaka;
B) IIBETHOE CTEKJIO, pyOuH;
') MaKapOHHBIE U3JIENHsI, XJIe0.
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7. Yto npexacrasJsier co00ii konyc Tunpans?

a) CBETAIASCS MOJIO0CKA B HOYHOM HeOe;

0) My4OK OTPa’KEHHBIX OT TBEP/I0M MOBEPXHOCTH CBETOBBIX JIyUeii;

B) CBETSIIAsICS MOJIOCKa B hopMe KOHYca, 00pa3yroascs MpH MPOIyCKaHuU
C()OKYCHPOBaHHOTO CBETOBOI'O IIy4YKa Yepe3 KOJUIOUIHBIN pacTBOp;

r) siBNieHUE TU(pakiny CBETa, MPOXOIAIIETO Yepe3 MOJIEKYISAPHBIA PacTBOP.

©CoNoORWNE

Bomnpocs! Kk onpocy o remam 2-12:

Bonpocsl k Teme 2 «Bropoe Ha4yaji0 TEepMOAMHAMMKID):

IlepBoe Hauano TepMoarHAMUKU. Ero MaTeMaTuyeckas 3anuch.

Yro npencraBiser coOOW SHTAIBINUS, KAKOB €€ (PU3NYECKUI CMBICI.
TemnnoBbie 3¢ PEKTH TPU TOCTOSIHHOM 00bEME U TTOCTOSIHHOM JIaBJICHUMU.
Bropoe Hauano tepmoauHaMuku. Ero matemaTudeckas 3almch.

3akoH ['ecca, ero MareMaTnyecKkast 3aIuch U CIEICTBHS U3 3aKOHA.
IIepBoe Havano TepMoaHAMUKU. Ero MaTeMaTuyeckas 3anuch.

UYro npencrasisieT co00i 3HTAIBMNNS, KAKOB €€ (PU3MUECKUI CMBICIT.
TenoBeie 3¢ (HeKTH pU NOCTOSHHOM 00BEME U IIOCTOSIHHOM JIaBJICHUH.
. Bropoe Hauano tepmoarHaMHuKu. Ero MmaTemMaTH4ecKas 3a1mch.

10 3aKoH Fecca Cro MaTcMaTN4CCKasi 3aIllMCh N CJIICACTBUA N3 3aKOHA.

A

o b

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

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

bydepnas emkocTtb, €€ onpeneneHue. bypepHocTh Mo4B U MOYBEHHOT'O pac-
TBOpA.

HNonnHoe npousBeieHne Boabl. Bogopoansiil mokazarens (pH).
[ToreruuomeTpudecku Mmeton onpenenenus pH.

Bomnpocsl k Teme 6 «JIeKTPOAHBIE MTPOLECCHI»

UYro Takoe annextpona? [Ipumepsr.

DJIEKTPObI MEPBOrO poaa. YpaBHeHue HepHcTa A1t 3JIeKTpOa0B IEPBOrO po-
na.

DJIeKTPOJIbl BTOPOro pojia. YpaBHeHue HepHcTa 17151 571€KTPOI0B BTOPOTO pO-
na.

OKHUCIUTETLHO-BOCCTAHOBUTEIIBHBIC DJICKTPOJIBI U 11enH. Y paBHeHHe HepHera-
ITerepca.

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

Bomnpocs! k Teme 7 «JIEKTPONPOBOIHOCTD)

1. I[Tousitue anextponuta. CyiibHBIC U Ci1a0ble 3MeKTpouThl. [loHsTHE CTere-
HU U KOHCTAHTBI AJIEKTPOJIUTUUECKON TUCCOLMALINY.
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2. YnaenbHas 3J€KTpUYECKas MPOBOAUMOCTh PACTBOPOB U (DAKTOPHI, BIHSIO-
1€ Ha €€ BEIINYUHY.

3. OCHOBHOE ypaBHEHHUE AJICKTPOIPOBOTHOCTH JJISI CHIIBHBIX M CJIA0BIX 3JIEK-
TPOJIUTOB.

4. MonsipHas 3aeKTpuueckas npoBoguMocTh. ['paduk 3aBUCHUMOCTH MOJSIPHOI
AIEKTPUYECKON TPOBOJUMOCTH OT pa30aBIEHUs IJIsl CHIIBHBIX U CJIA0BIX 3JICK-
TPOJIUTOB.

5. 3aKoH HE3aBUCUMOT0 nepeMelieHus: HoHOB (3akoH Konbpaymia). 3akoH pas-
BeneHus OcTBaspaa.

Bonpocsl k Teme 8 «SIBjeHusi Ha rpaHune pas3»

1. OxapaxrepusoBars aacopouuto [IAB Ha pasgene xuakocts/ra3. OpueHrta-
s MoJiekyJ [TAB B mOBEpXHOCTHOM c€JI0€ pacTBopa.

YT0 Takoe NOBEPXHOCTHOE HATSHKEHUE U METOBI €TO U3MEPEHUSL.

3. IloBepxHocTHO-akTHBHBIC BemiecTBa. [Ipumepsl. [IpakTudyeckoe npumeHeHHe
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 PU3NYECKON U XUMUYECKOH ancopOuun. Yto Takoe an-
copOrust U abcopOIHs.

2. HazoBuTe M3BECTHBIC BaM TPaHUIIBI pasfena ¢a3, Iid KOTOPBIX BO3MOXKHA

duznyeckas WM XuMHIeckas aacopOnus.

Yro Takoe n3oTepma afcopOLnu, OT YeTO 3aBUCUT BEIMYMHA aJCOPOILINU.

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 «YCTOHYMBOCTH KOJLUIOUIHBIX CHCTEM»

1. Kak mo koaryysiiiud MO>KHO OTJIMYUTH THUIAPOPOOHBIM KOJIIOWA OT
pactBopoB BMC?

Uto Takoe KoaryJisiiiusi KOJUIOUIHBIX CUCTEM.

IIpaBuno Hlyneue-I'apau.

Uem MOKHO BBI3BATh KOATYJISIIUIO THAPOGOOHBIX KOJIJIOUIOB.
MexaHu3M KoaryJisiuu rupoGOoOHBIX 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 oOpasyrorcs cTyaHU. Uem oTianuyaeTcsi CTyIeHb OT Tesl.
OOpatuM Ju JIaCTUYHBIA CTYCHb.

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

UTto Takoe U303JIEKTpUUECKOe cocTosiHUE Oenka. OT 4ero 3aBUCHUT TMOJI0OKEHUE
NIT Ha rpaduke 3aBUCUMOCTH BsI3KOCTH OT pH cpepi.

N

o b

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

1. Cucrema u BHewHss cpena. M3omMpoBaHHas, 3aKpbITas, OTKPBITAsl CUCTEMBI.
BHyTpeHHsS SHEPIUS CUCTEMBL.
2. [IepBoe Hauamo TepMoaMHAMUKHU. I3MeHEHME BHYTPEHHEW SHEPTUHU IPHU I10-
CTOSIHHOM 00beMe U JaBiieHnd. DyHKIMSA cocTOsTHUSA. DHTanbIusA. CBA3b MEXIy dH-
TaJIbIINEN U BHYTPEHHEN SHEPTUEN.
3. Tennossie a3 dekTh XUMHUYeckux peakuuil. 3akoH I ecca.
4. Bropoe Hayano TepMOAMHAMUKHU. DHTPONUSA U30JIMPOBAHHOM, 3aKPBITOM U OT-
KpbITOil cuctemM. CBobonHas sHeprus ['nb6ca u cBoboHas sHeprus I 'eabmronbla.
CB0OOHAs SHEPTUA U HAPaBJICHUE XUMUYECKUX PEAKIIHIM.

S. OHTponMs U TEPMOJWHAMMYECKAsT BEPOATHOCThb. CTaThcTHyeckas MHTEpIIpe-
TalXs 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. CKoOpOoCTh TOMOT€HHBIX XMMHUYECKUX peakunii. Knnernueckne kpusble. KoH-

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 PaBHOBECHS.

12.  VYcnosus cmemienus 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 MOJIEKYJ U 3aKOH pacrpeieicHus
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 onpeaerne-
Hue pH.

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

19. Bydepusie cuctemsl, Oydepnas émxoctb. bydepHbie pacTBOpbI, UX COCTaB U
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 YpPaBHEHHE AJIEKTPONPOBOJHOCTU JJII PACTBOPOB CHIIbHBIX DJIEK-
TPOJIUTOB. Y IeNIbHAS AJNEKTPUUECKasi IPOBOJUMOCTb.

23. DneKTpojsl MepBOro U BToporo poaa. YpasHenue Hepucra. CriocoObl onpeie-
JIEHUs TOTEHIIMAIa, BOSHUKAIOIIETO Ha AJIEKTPO/IE.

24. DnexTpoaHble Mpolecchl. Bo3HHUKHOBEHHME MOTEHIMANA HA TPAaHMIIEC pa3fena
¢a3. ['anbBaHUYECKUI DJIIEMEHT.

25.  OKHCIAUTENHbHO-BOCCTAHOBHUTEIBHBIC IIEKTPOABI U Ienu. OnpeneneHne OKuc-
JUTENbHO-BOCCTAHOBUTEIBHBIX TOTEHIIMAIOB.

26. JIuddys3nonnsie noTeHnuansl. HopmanbHble MOTEHIMATB U PSIT HATIPSDKEHUH.
27. KoHIEHTpalMOHHBIE LI€TIH. 3aKOH HE3aBUCUMOCTH JIBUYKEHUSI HOHOB.

28. l3MeHeHue NaBlieHUs HACBHIIMICHHOTO Mapa HaJl paCTBOPUTEIIEM U HaJ pPacTBO-
POM B 3aBHCUMOCTH OT Temneparypsl. I1epBelii 3akoH Pays.

29. DIEeKTPOKMHETUYECKUE CBOMCTBA KOJUIOMAHBIX CUCTEM. DIEKTPOdOpe3 U dJeK-
TpoocMoc. TepMoaMHAMUYECKUH, JIEKTPOKUHETHYECKHU I IOTEHIINAIL.

30. IloBepxHOCTHO-aKTHBHBIE BellecTBAa. CMaunBaHuE U €ro Mepa. 3HaUEHHUE CMa-
YMBAHUS NPU JIEHCTBUU MECTULUAOB Ui OOPHOBI C COpPHAKAMH, BPEAUTEISIMU U 00-
ne3HsaMu. [IoBepXHOCTHO-UHAKTUBHBIE BEILIECTBA.

31. Crpoenue mutemnisl TMO(HOOHBIX KOJUIOUIHBIX PACTBOPOB.

32. DNEeKTPOKMHETHMYECKUH (I13¢Ta) MOTCHIMA. YCIIOBHS €r0 BO3HHMKHOBCHHUS B
munesuie ruapododHoro komwionaa? Kak cBsizaHa arperaTuBHasi yCTOWYUBOCTD C Be-
JUYUHOU 3IEKTPOKUHETHUECKOTO 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 ancopOuusa. 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 KOJIOMAHBIX PACTBOPOB. 3aBUCUMOCTH BA3KOCTH pacTBopoB BMC
ot pH. YpaBuenne DiiHmTeiiHa U JlymaHckoro. 3aBUCUMOCTb BSI3KOCTH THIIPOQOO-
HBIX U TUAPOPUIBHBIX KOJUIOUAOB OT KOHLIEHTPAIUH.

39. IIporecc HaOyxaHus refieid BBICOKOMOJCKYJISIPHBIX coenuHeHud. Buasl HaOy-
XaHUS.

40. Koarymnsmus 11odOoOHBIX KOJUTOUIHBIX PACTBOPOB AJIEKTPOIUTAMU.
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41. ComnocraBiieHHE CBOWCTB JHO(POOHBIX KOJUIOMAOB U PACTBOPOB BBICOKOMOJIE-
KYJIIPHBIX COCITMHEHUM.

42.  PacTBOpbI MOAMAIEKTPOIUTOB. OOpa3oBaHue Teneil U CTyIHEH.

43. Juanus, yapTpaduiabTpanus, CEAUMEHTANS U HEHTPUPYTHPOBAHUE KOJUIOU -
HBIX CUCTEM.

44. Knaccudukanus gucnepcHbIx cucteM. OCHOBHBIE OCOOCHHOCTH KOJUIOMIHOTO
COCTOSIHUS BelecTBa. PaKTOPbl YCTOWUNBOCTH KOJUIOUIHBIX CHCTEM.

45. Cneuuduueckue ocodbeHHocTu pactBopoB BMC, ux otimuue oT 1uodoOHbBIX
KOJUIOMIHBIX pacTBOpoB. Hapyuienne ycroituuoctu pactBopoB BMC.

46. TuapodunbHbie u ruapodoOHBIe MOBepXxHOCTU. CMauUBaHUE U €T0 MEpA.

47. TloBepXHOCTHOE HaTsKeHUE. AJICOpOIMS HA MOBEPXHOCTH PACTBOPOB. YpaB-
Henue ['n00ca.

48. VctuHHBIEC, KOJUIOMAHBIE PACTBOPHI, CPABHEHUE MX XMUMHYECKUX U (UZHKO-
XAMHUYECKUX CBOWCTB.

49. OcmoTHueckoe AaBieHHe. 3aBUCUMOCTh OCMOTHYECKOTO JIaBJICHUSI OT KOHIICH-
Tpauuu pacTBOPOB.

Onrtuueckue CBOMCTBA KOJUIOUAHBIX cucteM. Dddext Tunmans.

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

JUis OLIEHKW 3HaHWM, yMEHMH, HaBBIKOB U ()OPMUPOBAHMUS KOMIIETEHIIMH IIO
JUCIUIUIMHE MOKET IPUMEHSATHCS OaNIbHO-PEUTHHIOBasl CUCTEMa KOHTPOJIS U OLIEH-
KM YCIIEBAEMOCTH CTYJICHTOB.

B ocHoBy 6amnbHO-peliTunroBoit cuctembl (BPC) mosokeHbl TPUHIMIBI, B CO-
OTBETCTBUHU C KOTOPHIMH (POPMHpPOBAHUE PEUTHUHTa CTYAEHTA OCYIIECTBISETCS B XO-
7€ TEKYIIEro U MPOMEXYTOYHOTO KOHTPpOoJIst 3HaHUU. CTyZeHT, HaOpaBUIUil B TEUCHHE
CeMecCTpa MpHU OCBOEHUU IUCUUILIMHBI HEOOXOAUMOE JJId aTTECTALMH KOJIMYECTBO
0ayoB (350 6ayoB U BBIIIE), MOJYYAET OLEHKY MO 0aUIbHO-PEHTUHIOBOM CHCTEME.
[Ipu Hecornacuu ¢ OLIEHKOM MO 0aNIbHO-PEHTUHTOBOM CHCTEME CTYJIEHT UMEET Ipa-
BO Ha Cc/Iauy 3a4eTa 10 TPaJAULUOHHON CHUCTEME.

Tabnuna 7
Kpurtepuu uToroBoro KOHTpoJisi N0 JMCHUIIMHE (3a4eT) M0 0a/LIbHO-
PEUTHHIOBOM CUCTEMeE

bamibHasg CTpyKTYpa OEHKH:

[Tocemnenne neKMOHHBIX 3aHATHH — 0-8 GamioB (8 mekmwmii X 1 6am)
AxTuBHas pabora Ha jabopatopHbix 3aHsaTHIX — 0-20 GamioB

3amura nadbopaTopHbix padot — 0-140 6amnos (14 padot x 10 6anioB)
Ompoc — 0-135 (9 ompocoB x 15 6anoB)

TectupoBanue — 0-280 6amios (4 Tecta x 70 6ay710B)

MakcumanbHast cymma 0amioB: Smax = 8 + 20 + 140 + 135 + 280 = 583
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CTyneHT moiiydaeT 3a4yeT Mo Oa/uIbHO-PEHTHHIOBOM cHCTEME, €clii OH Habpan He
meHee 350 6anos.

OTpaboTku 1a0OPaTOPHBIX 3aHATHI MPOBOJIATCSA B TEUCHHUE cemecTpa. Brimos-
HEHUE TECTUPOBAHHUS, 3aIIUATA Ja0OPATOPHBIX pabOT MPOBOJUTCA B TEUYEHUE CEMECT-
pa 0 Haydajla CECCHHM.

KpI/ITCpHI/I OICHKMH IIPpH CAA4YC 3a4UCTa I10 Tpa,ZII/IHI/IOHHOﬁ CHCTCMC.

* OOCHKa  «3a4TCHO»  BBICTABJIICTCA  CTYACHTY, CCJIIH ObLTH JaHbl
HCUCPIIBIBAIOIMIMC OTBCTBI HAa  BOIIPOCHI, 00 OTBETHI OBIM C
HE3HAYUTECIIbHBIMM HEJOYETAMU WU 3aMCYaHUAMMU,

¢ OIICHKA «HC 3a4YTCHO» BBICTABJIICTCA CTYJACHTY, CCIIM HC OBLIIO OTBETa Ha
IMOCTABJICHHBIC BOIIPOCHI.

Bubl TeKyIIero KOHTPOJIS: 3aluTa JIabopaTOPHBIX padOT, TECTHI, OMPOCHI
Buabl npoMeKyTOYHOTO KOHTPOJISI IO TUCHMILIMHE: 3a4eT.

7. YueOHO-MeTOAMYEeCKOE U HH(POPMAIHOHHOE O0ecniedeHre TUCHUILTHHBI
7.1 OcHOBHas1 JIUTEpaTypa

1. Hurmarymmn, H. I'. @u3nueckas U KOJUTOMAHAS XUMHUS : ydyeOHOe rmocodue /

H. I'. Hurmarymnua. — 2-e u3a., ucnp. u gon. — Cankrt-IletepOypr : Jlans,
2021 — 288 ¢c. — ISBN 978-5-8114-1983-8. — TexkcT : a5ekTpoHHbIi // JIaHb
AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL.:

https /le.lanbook.com/book/168863

2. Hemuposckas WM.b. COopHuk 3amad 1o GU3HUECKOW U KOJUIOMIHOW XUMUHU
[Tekcrt]: yuebnoe mocodue / U. b. Hemuposckas u ap.- MockBa : PI'AY-
MCXA um. K. A. Tumupsszesa, 2012. - 202 c.

3. benonyxos C.JI. u ap. Xumudeckuii cioBapb [TekcT]: TepMHUHBI U OTpeaesie-

HUs 110 u3nyeckoit, kommonaHo u Hanoxumuu / C. JI. benomyxoB u ap.-
Mocksa : PTAY-MCXA um. K. A. Tumupszesa, 2013. - 259 c.

7.2 JlonoTHUTEJILHAA JIUTEPATYypa

1. Benonyxos C.JIL., Crapeix C.03., Illnee T.B. u np. ®usnyeckas u KoIIOUIHAS
xuMus. 3afgadu W ynpaxHeHus [Tekct]: yueOHoe mocobwe ais MOArOTOBKH
OakanaBpoB 1o HampasieHusM 35.03.03 "Arpoxumusi U arpomnouyBoBejeHue",
35.03.04 "Arponomus", 35.03.05 "Canosoacteo". Jonymeno YMO By3oB PO
/ Poccuiickuit ToCy1apCcTBeHHBIN arpapHbliii yHuBepcuter - MCXA um. K. A.
TumupszeBa (Mocksa); pen. C. JI. bemonyxoB. - Mocksa: IIpocnekr, 2016. -
206 c.

2. benomyxoB C.JI., Ctapeix C.O., lllnee T.B. u ap. ®usnueckas U KOJJIOUIHAS
xumus. Jlaboparopublii mpakTukyM [TekcT]: yueOHoe nmocoOue AJjis mOAroTOB-
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k1 OakanmaBpoB mo HampasieHusiM 35.03.03 "Arpoxumusi U arpono4yBOBEIE-
Hue", 35.03.04 "Arponomus", 35.03.05 "Canooactro". Honymeno YMO By-
30B P® / Poccuiickuii rocyqapcTBeHHBIN arpapHblii yHuBepcuteT - MCXA um.
K. A. TumupszeBa (Mocksa); pen. C. JI. benomyxoB. - Mocksa: IIpocrexkr,
2016. — 206 c.

3. Hurmatymmun, H. I'. [Ipaktukym mo ¢u3nyeckoil M KOJIOMIHON XUMUH :
yueOHoe nocodue / H. I'. Hurmarymnun, E. C. 'anueBa. — Caunkr-IlerepOypr
: Jlanp, 2022. — 116 ¢. — ISBN 978-5-8114-2885-4. — TekcT : 3JEKTpOH-
Helii //  Jlamb  :  2JekTpoHHO-OuOnMmMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/212783

7.4 MeTOIll/I‘leCKI/Ie YKa3zaHusl, pEKOMECHAAIIMN U IPYIrue MaTepualjibl K
3AHATHUAM

1. ITpu mOATOTOBKE K JIAOOPATOPHO-MPAKTUIECKIM 3aHSITUAM HUCTIOJIB30BaTh
pEKOMEHAALIMH K JIA0OpaTOpHBIM padotaM JlabopaTopHOro npakTukyma
«Du3udeckas ¥ KOJUIOUTHAS XUMHUSD.

2. Ilpu mpoBeneHUM J1abOpaTOPHBIX PabOT HEOOXOJUMO CTPOTO COOMIOAATH
MpaBWJIa TEXHUKU 0€30MaCHOCTH MpU padoTe B XUMHUUYECKON JabopaTtopud,
yKa3aHus Mperno/aaBaresieii u 1abopanToB Kadeaphl.

3. Odopmienue 1abopaTOpHBIX pabOT peKOMEHIyeTcs MPOBOAUTh B Paboueit
TETpaJiy, BHIMYCKAEMOW €XETOAHO VIS CTYJACHTOB, IO TUCHUIUINHE «DU3U-
YyecKasi U KOJIJIOUTHAS XUMUS).

8. Ilepeyennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AN CIUILUIMHBI (MOLYJIA)

1. www. webelements.com (OTKpBITBIN JOCTYTI)
2. 2. WWW. XumuK.ru (OTKpBITBIH JOCTYI)

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOUMOIi 1JIA
OCYyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AUCHUILUIMHE (MOAYJII0)
Tabnuua 10

CeneHus 00 00eCrie4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMMu, JJa00pPaTOPUSIMH

HaumeHoBaHMe cienUAJIbHBIX MOMeEIle-

HUH ¥ OMeIeHUH 1)1l CAMOCTOSITEeIb- OcHallEHHOCTH CNeNHATbHBIX OMeILEeHU U 1Mo-
HOM padoTsI (Ne yueOHOro Kopmyca, Ne MelleHNH JJI CAMOCTOSATEIbHOM PadoThl
AyJAUTOPHH)
1 2
JlexmonHas ayauTopus (y4eOHBbIi KopIryc 1.MynpTUMUIMIHAS YCTAHOBKA B KOMIUIEKCE C KOM-
Ne 6, Bonbiast XUMIIKa) nerorepom 1 mr. (MuB.Ne 410124000602969)

2. TpuOyna 1 it (MuB.Ne591742)
3. Jlocka memoBast — 3 IIT.
4.Cton mUCbMEHHBIN — 1 mT

JlexumonHas ayauTopus (y4eOHbIN KopIyc 1.Crenn «Ilepuonnyeckas tabmn. [I.1. Menneneena»
Ne 6, ayn. Ne 333) lrr. (MuB.Ne101237/1)

2.MynbTUMUIMIHAS. YCTAHOBKA B KOMIUIEKCE C KO-
nprotepoM (MuB.Ne 591717/1, MuB.Ne558882/3,
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WuB.Ne 591711/1)

3. Tpubyna 1 mr (MuB.Ne591742/1)
4. CTonbl NTUCbMEHHBIE — 2 IIT.

5. Jlocka menoBast — 1 miT.

6.ITapter — 18 mT.

7.Ctyn Tabypet — 36 miT.

YueOHas nadoparopus (yueOHbIit kopiryc Ne 6,
ayn. Ne 224)

1. Muoronuanas.noprat.kouaykromep 1 mwr. (MuB.Ne
35079)

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

3. Becwr anektp. SCA210 1mr. (MaB.Ne 35076/3)

4. Mka¢ 1 mt. (MuB.Ne 552108)

5. Nonomep Dkotect-2000 U 1 . (MuB.Ne 558372)
6. Konmykromerp Hi 8733 1 mr. (MuB.Ne 558373)

7. Motika nabopatopras MJI — M (MuB.Ne 558504)
8.JIabopaTopHble cTONBI — 13 mIT.

9. Cryn Tabypet — 25 mT.

10. JTocka menoBast — 1 mt.

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

1.YcrpoiictBo ans TutpoBanus 4 mr. (Mus.Ne 558502,
558502/1, 558502/2, 558502/3)

2. Moiika nmaboparopras MJI —-M 1 mr.(MuB.Ne 558595)
3. kad mrs mocymapr MJI — HIXII 1 mr.(MuaB.Ne 558596)
4. mka¢ BeiTspkHOW MJI — IB 1 mir. (MuB.Ne 558597)
5. Nonomep Dxotect-2000 U 8 mr. (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. Kongykromerp Hi 8733 3 mr. (MuB.Ne 558373/1,
WuB.Ne 558373/2, IuB.Ne 558373/3)

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

8. Marnutraas memanka [19 -6110 3 mr. (MaB. Ne
558403/1, 558403/2, 558403/3)

9.®otomerp [Inamennsiit PFP7 1 mt.(UuB. Ne34431)
10. JIaboparopHbIe cTOINBI — 28 TIT.

11. Cryn Tabyper — 25 mir.

12. Hocka memoBast — 1 mit.

13. Cton muchbMEHHBIN — 2 IT.

UYwuransnerit 32 (LlerTpansHas Hay4yHas 0ub-
mroteka uM. H.W. JKenesnosa),
KomHaThl caMonoAroToBKH (0OIISKUTHS)

I[J'IH CaMOCTOSATEIbHOU pa6OTI>I CTYACHTOB

11. MeToanyeckue peKOMeHIalMU 00y4AIIIMMCS 110 OCBOCHUIO M CIIUTIIUHbI

OOGpazoBaTenbHBIN MpOLIeCC MO TUCHMUIUIMHE OPraHu30BaH B Gopme yueo-
HBIX 3aHITUHN (KOHTaKTHas padoTa (ayJUTOPHOU M BHEAYIUTOPHOM) 00yJarOInXCs
C Mperno/iaBaTesieM U caMOCTosATeNbHasg paboTa oOydarouuxcs). YueOHble 3aHATHS
(B TOM YHCIIE MO peaTn3aluy MPaKTUIECKOW MOATOTOBKH) MPEICTABICHBI CIETy-
IONIMMH BUJIaMU, BKJIIOYas ydeOHbIC 3aHSTHsI, HANPaBICHHBIC HA MPAKTUUYECKYIO
MOJIFOTOBKY O0YYaIOUINXCs U MPOBEACHHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH:

JEeKIUU (3aHATUS JTEKIIMOHHOTO THUIIA);
nabopaTopHbIe paOOThHI (3aHATUS CEMHUHAPCKOTO THIIA);
camocCTosITeNbHasl paboTa 00y4aroIIUXCsl.
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Ha y4eOHbIX 3aHATHAX OOydYaroluecs BBINOJHSIOT 3alUIAHUPOBAHHBIE HACTOSIIEH
IPOrpaMMOil OT/IEIbHBIEC BUBI YU€OHBIX pabOT, B TOM YHCIE OTAEIbHBIX 3JIEMEHTOB
paboT, CBsI3aHHBIX ¢ Oyaymiel mpodecCHOHaTBHON ACSITENbHOCTHIO.

Jl7is OCBOCHMSI AUCUUILUIMHBI CTyJIEHTaM HEOOXOJMMO MUMETh PEKOMEHIyEMbIe
y4eOHUKHU U yueOHble nmocodust. [Ipu ocBoeHnU Kax a0l U3 TeM TUCIUIUINHBI CTYICHT
JOJKEH BHUMATEIBHO M3YYUTh M 3aKOHCIEKTUPOBATh MaTepual 1o 3TOU TeMe, Mo-
TOTOBUTBHCS K BBITIOJIHEHUIO JIAOOPATOPHOU PabOThI, BHIMOIHUTE ATY J1A0OPATOPHYIO
paboty B ynaboparopuu U 3amUTUTH €€. Kaxknpiii u3 BUIOB y4eOHOU N1eATENbHOCTH
OLICHMBAETCsl B Oayulax W y4YHUTHIBAeTCS B pPEUTHHIE cTyieHTa. [ caMOKOHTpOJIs
CTYJICHT JIOJKEH MOJIb30BaThCA MEPEYHEM BOIPOCOB JJIsI CAMOCTOSITEIBHOTO U3y4Ye-
HUS AUCIUIUIMHBI JJI1 TOATOTOBKU K TECTUPOBAHUSIM U omnpocaM. KoHTpoiib ocBoe-
HUS TEM CTYJIEHTOM OCYILIECTBISICTCS B BUJIE TECTUPOBAHUI U OIIPOCOB.

JIJisi KOHCIIEKTUPOBAHUSI MAaTEpPUATIOB 3aHATHA PEKOMEHAYETCS 3aBECTH OT-
NeNbHYI0 TeTpaab. KOHCIEKT KaXK10ro 3aHATHS CJEeAyeT HAUMHATH C HA3BaHUS TEMBI
W yKa3aHUs JaThl €ro IpoBeneHus. Bce 3arosioBKM pa3fenoB MaTephalia CleayeT
YETKO BBIJCIATH, HAIPUMEp, MOAYEpKUBaHUEM. Bo Bpems 3aHATHS cleayeT BHUMA-
TEJIBHO CIIEIUTH 32 XOAOM MBICIH IPENOJaBaTessl U 3aliChiBaTh BaKHEHIINE OIpe-
JICJIeHUs1, pa3bsiCHEHHsI, (OPMYJIbI, HA3BAaHUS BEIECTB, YPABHEHUS XUMHUYECKHUX pe-
akiui. Taxxke HY>KHO CTapaThCsl BOCIIPOU3BOJNTH B KOHCIIEKTE PUCYHKH U TaOJIHUIIBL,
KOTOpBIE JEMOHCTPUPYET MpernojaBareiab. Marepuall, KOTOPbIA KaXKeTCs CTYJIEHTY
HEJ0CTAaTOYHO MOHSATHBIM, CJIEAyeT MpopadboTaTh MO YYEOHHUKY M BOCIOJIb30BATHCS
NOMOUIBIO NpenojaBaTens. PaboTaTh ¢ KOHCIIEKTOM HYXHO €KEHEEIbHO, BHOCS B
HEro CBOM JIOIOJHEHMS, 3aMEYaHUs U BOIIPOCHI (151 3TOTO B TETPAJIU CIEIyeT OCTaB-
JSTh MIUPOKUE TIOJIS).

JIyist moAroTOBKU M (UKCHUPOBAHUS JaOOpPATOPHBIX PabOT CIEAYET MONIYYUTh Y
npenojiaBaresnisi pabouyro TeTpanb (1abopatopHsiil xypHai). [Ipu moaroroske x ja-
O0opaTopHOil paboTe crneayeT cocTaBuTh Kpatkuil (1-1,5 cTpaHuipl) KOHCIEKT Teope-
TUYECKOIO MaTepuaja, Ha KOTOPOM OCHOBaHa JaHHas JyaboparopHas pabdora. s
MOJATOTOBKM KOHCIIEKTA MCIOJb3YIOT IIaBbl yUeOHHKA, PEKOMEHIOBAaHHBIE MPENoa-
BATEJIEM M KOHCIEKT, 3alMCAHHBIA HA 3aHATUM. TakKe MpU JTOMAIIHEW CaMOCTOS-
TEJIbHOW MOATOTOBKE K Jab0OpaTOpHOM pabdoTe HY>XHO HA4epTUTh TaOJMULbI, TPUBE-
NEHHBbIE B MPAKTUKYME, U MPOU3BECTH HEOOXOAUMBIE ISl IPOBEIECHUS pabOThl pac-
4&Thl. JloManHss MOATrOTOBKA SBIISICTCS HEOOXOIUMON 9acThIO JJabopaTopHOM pabdo-
Tel. be3 He€¢ HEeBO3MOXKEH OCMBICIIEHHBIN MOAXO0/A K BBIMOJIHEHUIO 3KCIEPUMEHTOB U
u3MepeHuil. Kpome toro, orpaHuueHHOe BpeMsi, OTBOJAMMOE Ha BBINOJIHEHHE J1abopa-
TOPHON paboTHI, TPeOYET XOPOIIO CKOOPAMHUPOBAHHBIX JEHCTBUN CTYJEHTA, K KOTO-
pPBIM TaKXe HEOOXOAMMO MpEeBApUTEIHHO MOAT0TOBUTHCS. [locie 3aBepieHus 3Kc-
NEPUMEHTAIbHON YacTH paboThl HEOOXOAMMO NMPOU3BECTH 0OPaOOTKY MOTYUYEHHBIX
pE3ynbTaTOB, ClIeIaTh BBIBOJIBI M 3AIIUTHTH pA0OTY y MpernoaaBaTesl.

B xozxe 3aHATHS HYKHO aKTHMBHO paboTaTh, OTBEYAash Ha BOMPOCHI MPENoaaBa-
TeJsl, Y4acTBYs B AMCKYCCUM U 3aJiaBasi COOCTBEHHbIE BOMPOCHI ISl YSICHEHUS CIIOXK-
HOTO JJI IOHUMaHUs MaTepuania.

Ha nepBom 3aHATHM BCE CTYJIEHTHI 3HAKOMATCS C MpPaBWJIAMU TEXHUKH O€3-
OMACHOCTU M 00sI13aHbI CTPOTO BBIMOJIHATH UX MPHU MPOBEJIEHUN BCEX JTa0OpPaTOPHBIX
pabor.
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[Tpomyck 3aHsTHii 06€3 yBaXXKUTEIHHOW MPUYMHBI HE JOMyCKaeTcs. 3aJ0JKEH-
HOCTH (TIPOMYIIEHHbIE TabopaTOpHbIe padOThI, TECTUPOBAHUS) JOJDKHBI OBITH TUKBU-
TUpOBaHbl. TeKyIue 3a0PKeHHOCTH TECTUPOBAHUSA | 3aIUTa Ja00OpPaTOpPHBIX padoT
JOJKHBI OBITh JIMKBUIUPOBAHBI B TEUCHUE HEENHU MOCJIE CPOKa, 0003HAUEHHOTO B
TEMaTUYECKOM IUJIaHE JJA0OPAaTOPHBIX padOT, BO BPEMS ONPEAEISIEMOE MpEnoiaBaTe-
aem. Kaxnas crnemyromasi Hefens ONO3/1aHusl HaKa3bIBaeTCa BhIYUTaHueM | Gamnna u3
OILICHKH 3a JomaiiHee 3afgaHue. OTtpaboTku 1abopaTopHBIX paboOT OCYIIECTBISIOTCS
TOJIBKO B MIPUCYTCTBHUH U MOJ] pyKOBOJACTBOM JabopaHTa, KOTOPbI Ha3HAYAEeT BpeMs
OTpaOOTKH.

CamocrosiTenbHas paboTa CTYJIEeHTOB Hall KypcoM «Duzmdeckoil u Komoua-
HOM XMMHUU» 3aKIIIOYaeTCS B CHCTEMAaTUYECKOW paboTe ¢ YYEOHMKOM M JICKIUSIMH,
MOJITOTOBKE K JJTAOOpaTOpHBIM paboTam, TecTupoBaHusaM. Ocoboe MeCTO B CaMOCTOSI-
TEJIBbHOW paboTe 3aHMMAET MOJrOTOBKA K TECTUPOBAHUAM U OMPOCaM, KOTOpHIE MO3-
BOJISIFOT OCYUIECTBJISITH CAMOKOHTPOJIb YCBOCHMSI Y4eOHOro MaTepHalia, MPUBHBAIOT
HaBBIKU MMOWCKA HEOOXOUMOM XMMUYECKOW MH(GOPMALIUU U HEOOXOIUMBIX B OyIy-
1€l NPaKTUYECKOU NeATETbHOCTH OaKalaBpOB XUMUYECKUX PACUETOB.

Buabl 1 popmbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH

[IpomymieHHble JEKIUM CTYAEHT OTpadaThIBAET CAMOCTOSITEIbHO, H3yyas
y4€OHUK U IONOJHUTENBHYIO JINTEPATYPY O COOTBETCTBYIOIUM TEMaM.

CryneHT, NpoIyCTUBIINN JTaOOpaTOpHbIE 3aHATUS, 00513aH MOATOTOBUTH KOH-
CHEKT MPOMYIIEHHOM J1abopaToOpHOW pabdOThl U B MPUCYTCTBUM JIaDOpaHTa Kadeapsbl
oTpaboTaTh €€ B CBOOOIHOE OT 3aHATUN BpeMs. CTyJleHT Oe3 KOHCIEKTa jJabopaTop-
HOU paboThI He Aomyckaercs 10 oTpadoTku. [loce BbIoIHEHUS 1abopaTOpHOM pa-
00ThI JJAOOPAaHT B KOHCIIEKTE CTABUT ATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a0KEHHOCTH 110 TECTUPOBAHUSAM U 3alUTE JTaOOPaTOPHBIX paboT
JIOJKHBI OBITH IMKBUIUPOBAHBI B TEUEHUE HENIEH MOCIE CPOKa, 0003HAYCHHOTO B
TEMaTHYECKOM IUTaHe JTa00paTOPHBIX paboT, BO BpeMs, ONpeAeiieMoe MpernoiaBaTe-
JeM.

12. Meroauyeckue peKOMEHIALUH MPENOAABATEIAM 10 OPraHU3aALMU 00yYeHUs
10 JUCUHMILIUHE

Crneunduka nucuuriauibl «dusndeckas U KOJJIOUIHAS XUMHUSD 3aKII0YAETCS
B HEPa3pbIBHOM CBSA3U TECOPUM C MPAKTUKOWU. TeopeTuueckne 3HaHusl, KOTOPbIE CTY-
JICHTBI TIOJIYyYarOT Ha JIEKUHUIX U IIPU CAMOCTOSTEIIBHOU ITOAIOTOBKE, ITOATBEPKIAI0T-
Csl M yCBAMBAIOTCS Ha TAOOPATOPHBIX 3aHATHUSAX. [[J1s1 ycrenHoro ycBoeHus: Matepua-
Ja HEOOXOAMMBI 3HAaHUS XUMHH B O0BbEME MIKOJIBHOW MPOrpaMMbl U MaTeMaTHUKH.
IloBbllIeHNE YPOBHS 3HAHUU 110 XMMUHU Y CTYJIEHTOB HEPA3PBIBHO CBA3aHO C IOMCKOM
Y BHEIPEHHWEM HOBBIX ITyTE€W COBEPIICHCTBOBAHNS METOAUKH MPETIOIaBaHUA:

- HCIOJb30BaHUE Pa3HOOOpa3HbIX (PopM, METOJOB M NMPUEMOB AKTUBHU3AIUU
MIO3HABATEJILHOM JESITEIbBHOCTH yJaluXxcs (B T.4. aKTUBHBIX U HHTEPAKTUBHBIX );

- UCMOJb30BaHUE HArJISAHOTO MaTepHasa: TabJul, PUCYHKOB, CXEM, MPUPO/I-
HBIX MUHEPAJIOB, JEMOHCTPALMs OIBITOB;
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- pellleHne XUMUYECKUX PACUYETHBIX M OKCIIEPUMEHTAIBHBIX 3a7a4 KaK METOJ
OOy4eHHS XUMHUH,

- KOMIIBIOTEpU3ANHS O0yUCHNUS,

- HWCTOJL30BAHKUE PA3IMYHBIX (POPM OpraHU3AMNKN CAMOCTOSATEIHLHON PabOTHI
CTYJICHTOB: WHIWUBUyJIbHASI, TPYIIIIOBast, KOJUICKTUBHAS,

- OpraHu3anys WHAUBUAYAIbHOW pabOThl CTYACHTOB C YUETOM YPOBHS MOJTO-
TOBKH;

- CHCTEMaTUYEeCKUI KOHTPOJIb 3HAHUH B MpoIiecce 00ydeHwus (MMpoBepKa TECTH-
POBaHMi1, ONPOCOB U MIPUEM JTAOOPATOPHBIX PadoT).

IIporpammy paspabdoraJa:

['puropreBa Mapuna BukropoBHa
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PEIIEH3USA

Ha pa0o4yo nporpaMmmy AucuuILUINHBI «b1.0.40 ®u3nyeckas U KOJJIOHIHAST XMMHS»
OIIOII BO no nanpasJjienuio 06.03.01 — «buonozusn», nanpasaentocrei «3oosorusi», «I'eHe-
THKA KUBOTHBIX», «YIPaBjieHHe BOJAHBIMH OHOJIOTHYECKMMH pecypcaMm» (KBaJdupuKanus
BbIIIyCKHUKA — 0aKaJaBp)

Ceperunoit 1.1., nokropom OuoNOrnueckux Hayk, mnpodeccopom kadeapbl arpoHOMHUYE-
ckoi, ouonmornyeckoit xumun u paauosnornu ®I'bOY BO «Poccuiickuii rocyaapcTBEHHBIN arpap-
Hblii yHuBepcuteT - MCXA umenu K.A. TumupsizeBay, (nanee mo TeKCTy PEIeH3EHT), TPOBEICHA
penien3us paboueii nporpammbl qucHUIUIMHBEL «b1.0.40 @usnueckas u xkomtongHas xumush» OITOIT
BO no nanpasnenuto 06.03.01 — «buonoecus», HanpaBieHHOCTEH «30010TUsM», «[ €eHETHKA KUBOT-
HBIX», «YTIpaBlIeHHE BOAHBIMH OHMOJIOTMYECKUMH pecypcamm» (OakaimaBpuar), pazpabOTaHHOH B
®I'bOY BO «Poccuiickuii rocynapctBeHHblid arpapubiii yauBepcuteT — MCXA umenu K. A. Tu-
MUpsi3eBa», Ha Kadeape xumum (pazpaborunk — ['puroppeBa M.B., kanaumaT neaarormyecKux
HayK, JOLIEHT Kadeapbl XMMUH ).

PaccmotpeB npencraBieHHbIE HA PELEH3UI0 MaTePUalibl, PELIEH3EHT MPHUIIEN K CIETYIOIUM
BBIBOJIAM:

1. [lpenpsaBnenHas pabodast mporpaMma JUCHUIUIMHBI «b51.0.40 ®usnueckas ¥ KOIOHIHAS
xumus»y (manee mo tekcty Ilporpamma) coomseemcmsyem tpedoBanusm OI'OC mo HampaBIeHHUIO
06.03.01 — «buonoecus». llporpamma codepoicum BCe OCHOBHBIC Pa3eiibl, coomseemcmayenm Tpeoo-
BaHUSM K HOPMaTUBHO-METOJAMYECKUM JOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyanbhocmsy yaeOHON TUCIMILIMHBI B paMKax peaju-
3anuu OIIOIT BO re noodnesicum commenuro — MUCUUILUIMHA OTHOCUTCA K 0a30BOM yacTu yuyeOHOTo
[MKJIA.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUAM
®OI'OC nanpaenenuss 06.03.01 — «buonocus», HampabieHHOCTEH «3o00m0rus», «KuHOIOTHY,
«OxoToBeneHuE.

4. B coorBerctBuu ¢ [Iporpammoii 3a auctummaon «b1.0.40 ®dusnueckas ¥ KOUIOUHAS
XUMUSD» 3aKperieHo 2 komnemenyuu. Jlucuurumna «b1.5.40 Ousnueckast u KOJITOUMAHAS XUMUSD»
u npeacTasienHas [Iporpamma cnocobrna peanuzosams ux B OOBSIBICHHBIX TPEOOBAHUSX.

5. Pezynomamut oOyuenusn, npencraBieHubie B [Iporpamme B KaTeropusix 3HaTh, YMETh,
BIIQJIETh coomgemcmeyiom crennduke u coAep aHUI0 TUCIUILTUHBL U 0eMOHCHPUPYION 803MOMHC-
HOCMb TIOTYYEHUS 3asIBIEHHBIX PE3yIbTaTOB.

6. O6mas Tpyaoémkocts aucuuruinabl «b1.0.40 @usnyeckas ¥ KOJUIOUAHAS XUMUS» CO-
CTaBJsIET 2 3a4E€THBIX €IMHUIIBI (72 yaca).

7. WNudopmarius o B3aMMOCBS3H W3Y4aeMbIX JUCIMILIAH U BOMPOCAM HUCKIIOUEHUS TyOmu-
pOBaHMs B COJAEpX aHUM AUCLUMUIUIUH coomeemcmeyem aenrcTButenbHocTu. AucuuniauHa «b1.0.40
®dusnueckas U KOJUIOMAHAS XUMHs» B3auMocBsa3aHa ¢ apyrumu aucuumummHamu OIIOIT BO wu
VYyebHoro miana o HanpasieHuto 06.03.01 — «buonoeus», u BO3MOKHOCTH TyOJTUPOBAHUS B CO-
JIep>KaHUHU OTCYTCTBYET.

8. Ilpencrasiennas [Iporpamma mpepmnosaraeT MCIOIL30BaHUE COBPEMEHHBIX 00pa3oBa-
TETbHBIX TEXHOJOTHH, UCIIONB3YEeMbIe TIPHU peallu3allii pa3IndHbIX BUIOB y4eOHOI paboThl. Dop-
MBI 00pa30BaTEIbHBIX TEXHOJIOTHI_coomeemcmayiom CieliuuKe TACIUTLTAHEIL.

9. IIporpamma muctumminHel «b1.0.40 @u3ndeckas ¥ KOIIOUIHAS XUMUsD» TpeArnonaraeT 4
3aHATHUS B MHTEPAKTUBHOU (popme.

10. Bunsl, comepkanue U TPYAOEMKOCTh CAMOCTOSITENILHON pabOTHI CTY/IEHTOB, MPEICTaB-
nenneie B lIporpamme, coomeemcmeyrom TpeOOBaHUSM K MOJATOTOBKE BBITYCKHHKOB, COJACpIKa-
mmmMcest Bo @I'OC BO nanpasnenust 06.03.01 — «buonocusn».

11. IlpencraBnennsie u onucaHHble B [IporpamMme hopmbl mekyuyeii OLIEHKU 3HaHUH (TECTHI,
OTIPOCHI, 3aIUTa JTJA0OPATOPHBIX PaboT), coomeemcmeyrom crieupuKe TUCIUTUTMHBI U TpeOOBaHU-
SIM K BBITTYCKHUKAM.
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dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYIEHTOB, NpeaycMorpeHHas IIporpammoi,
ocyliecTBIsieTcsl B opMe 3a4era, yTo coomeemcmeayem CTaTyCcy AUCUMILTUHBI, KaK JUCIMITTUHBI
6a3oBoii yactu yueOHoro rukiaa — b1 ®I'OC nanpasnenus 06.03.01 — «buonocusa».

12. ®opmbl o1ieHKHU 3HAHUH, TpeacTaBiaeHHbIe B [Iporpamme, coomsememayiom cnenuduke
JTUCITUTUIMHBL U TPEOOBAHMSM K BBIITYCKHUKAM.

13. YuebGHo-MeTOIMYecKoe obecreueHue AUCHMILTUHBI MPEICTaBIEHO: OCHOBHOM JMTEpa-
Typoii — 3 uctoynuka (6a30BbIid yueOHUK U 2 MOCOOMS Uil CAMOCTOSITENILHON paboTHhl), JOMOJIHU-
TEJIbHOW JIUTEepaTypoil — 3 HAaMMEHOBAHUS, METOJUYECKUMHU yKa3aHUSIMU — 3 UCTOYHMKA, MHTEp-
HET-pecypchl — 2 HCTOYHUKA B coomeemcmeyem TpeboBanusM PI'OC nanpasnenus 06.03.01 —
«buonocusa».

14. MarepuanbHO-TeXHUYECKOEe OOecreyeHne AUCHUILUIMHBI COOTBETCTBYET cHeruduke
mucnuuimabel «b1.0.40 dusnueckas M KO/UIOMIHAA XUMHA» UM 00ECIIEUMBAET UCIIOJIL30BAHUE CO-
BPEMEHHBIX 00pa30BaTEIbHbBIX, B TOM YUCIIE HHTEPAKTUBHBIX METO/I0B O0yUEHUS.

15. Meroanueckue peKOMEHIalliU CTYJIEHTaM U METOJIMYECKUE PEKOMEH AU MpernogaBa-
TeJsIM IO OpraHu3aluuu oOy4eHHUs MO JUCHMILIMHE AAI0T MPEJCTaBlIeHUE O crenuduke o0ydeHus
no aucuumuiuae «b1.0.40 duznueckast U KOJIJIOUIHAS XUMUSD.

OBLIUE BbBIBO/bI

Ha ocHoBaHuM poBeIEHHON pEeIeH3UH MOXKHO CHIEeTaTh 3aKII0UEHUE, YTO XapaKTep, CTPYK-
Typa U colepkanue paboueld nmporpammbl AucuUIIUHbL «b1.0.40 Ou3nyeckas U KOJJIOUIHAS XU-
mus»» OITOIT BO no nampasiienuto 06.03.01 — «buonoeus», HanpaBneHHOCTEH «3000THs», «I eHe-
TUKA >KUBOTHBIX», «YTpaBlIeHHE BOIHBIMU OHOJOTMYECKUMH pecypcaMu» (KBadu(uKalus Bbl-
MyCKHUKa — OakayaBp), paspaboranHas ['puropneBoit M.B., kaHIUAaTOM MEAarorndecKux Hayk,
JOLIEHTOM Kadeapsl XuMuu cooTBeTcTByeT TpeboBanusmM OI'OC BO, coBpeMeHHBIM TpeOOBAHUIM
9KOHOMHKH, PhIHKA TPYJa W IMO3BOJUT NpU €€ pealln3aliy YCIEIIHO 00ecneynTh GopMUpOBaHUE
3asBJICHHBIX KOMIIETEHIIUH.

Penensent: Ceperuna .M., nokrop Ouosornueckux Hayk, npodeccop kadeapbl arpOHOMUYECKOH,
OMOJOrM4YEeCKOH XUMUHU U paauosoruu «Poccuiickoro rocyiapcTBEHHOIO arpapHoOro
yausepcurera - MCXA nmenu K.A. Tumupszesa»,

U Lfos

(moanuce)

«28» aBrycra 2025r.
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