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1. HammeHnoBaHue JUCHUININHBI

Komnonnnag xumus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuiuiiebl KosmonaHas xumus y o0y4daromerocs J0HKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK
Nupukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 Cnocoben o0pabarTbiBaTh, aHaIU3UPOBATh, HHTEPIPETUPOBATH U 0000IIaTh PE3yJIbTAThI
HKCIEPUMEHTAIBHBIX M PACUETHO-TEOPETHYECKUX padOT B MPO(HECCHOHAIBHON AEATEIBHOCTH C
MCTIOJIb30BAHUEM TEOPETHYECKUX 3HAHUN U MPAKTHUECKUX HABBIKOB PEIICHUSI MATEMaTHYECKUX U (PU3HUECKIX
3a1a4
HNuaukaropsl
OIIK.4.1 O6pabaTbIBacT U aHATTU3UPYET PE3YIbTAThI IKCIIEPUMEHTAIBHBIX HCCIIEI0OBAaHNMN, HAOIIOJCHUH,
M3MEpEeHUil B MPOPECCHOHATBHON AeITeTbHOCTH
OIIK.4.2 CuctemaTu3upyeT U IpaMOTHO UHTEPIIPETUPYET PE3YJIbTAThl IKCIIEPUMEHTATIbHBIX
UCCIIeA0BaHUN



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mpokoro npoguis)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 10
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 5
O0beM TMCUMILVINHBI (AK.4aC.) 180
KonTakTHas padora ¢ 70
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesibHast padoTa 110
(ak.uac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOJIbHOE MeponpusTue (4)
DopMbI IPOMEKYTOUHOM Ok3ameH (10 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Koanounnas xummusi.IlepBblii cemecTp
Tema 1. O0mas xapakTepuCcTUKA JUCHEPCHBIX CHCTEM U MX MOJIEKYJISPHO-KMHETHYECKHE CBOICTBA

1.1. /IucnepcHble CHCTEMBI
[TpeameT u 3agaun KoJonaHON XuMuu. JlucnepcHsie cucteMbl. JlucriepcnonHas cpeia, qucnepcHas dasa.
JlucniepcHOCTh, ylenbHast MoBepXHOCTh. Kiaccudukanus TUCHepCHBIX CUCTEM.

1.2. MoJiekyJISIpHO-KMHETHYECKHE CBOICTBA IUCIEPCHBIX CUCTEM
MorexysipHO-KMHETHYECKUE CBOMCTBA AUCTIEPCHBIX cucTeM. CearMMeHTalMoOHHO-11(p(y3HOHHOE PABHOBECHE.
Bapomerpuueckas popmyna. CemuMeHTaIIMOHHBIN aHATN3 cycrieH3uid. Kpussie ocenanus. IHTerpansHbie u
muddepeHnnanbHbIe KpUBBIC pacipeIesIeHUsT MacChl 9acTHIl 1Mo pazmepam. Juddys3us B KOIITOUIHBIX
cuctemax. 1-i 3akon ®uka. BeiBoa ypaBHeHus DiHIITeHHA 1 KodhdunpreHTa auddy3um.
CpennexBaapatuunbiii ciur. Ocmoc. Ocmotudeckoe naBienue. Y pasuenue Bant-T'odda

Tema 2. OnTuyeckne cBOHCTBA JUCIEPCHBIX CHCTEM
CaetopaccesiHi€e, CBETOIOTIIONICHHE. Y paBHeHue Panes: ananus, yciaoBus npuMeHeHus. uaukaTpucce
cBeTopaccesiHusl. OnTu4yeckrue METOIbl MCCIIEA0BAHUS JUCIIEPCHBIX CUCTEM: HeeToMeTpusi, TypOuaAUMETPUSI.

Tema 3. IloBepXHOCTHBbIE ABJIECHUSA
[ToBepXHOCTHBIE SIBJICHUS: TIOBEPXHOCTHOE HATSDKCHHE, a/ITe3Us, KOTe3Hsl, pacTeKaHUe, BHYTPEHHEE JaBJICHUE,
KalUUISIPHBIE SBICHUS, aICOPOIUS

3.1. O0ue TepMOAUHAMMYECKHE TAPAMETPhbl OBEPXHOCTHOTO ¢Ji0s1. [loBepXHOCTHOE HATSIZKEHUe
CocrostHEE MOJIEKYJT Ha TIOBEPXHOCTH U B 00bEMe (a3bl. [loBepxHOCTHOE HaTsDKeHHE. [1oaHAsS MOBEepXHOCTHAS
sHeprus. YpaBHenue I'n66ca-I'enpmronbiia, €ro aHajius.

3.2. Aare3usi, CMauMBaHUe U pacTeKaHue kuaKocTeid. BHyTpeHHee naBjieHne
CmauuBanue u pactekanue. Pabotel kore3uu u aare3un. Kosddumuent pactexkanus. CMmadrMBaHuE TBEPIBIX
noBepxHocTel. KpaeBoii yron cmaunBanus. Ypapuenue FOnra. Ternora cmaunBanus. M30uparensHoe
CMauyMBaHUE.

3.3. Metoasbl onpeeaeHns yaeJbHOH NOBEPXHOCTHOM YHEPTrUumn
Meroas! onpeneneHus yAeIbHON NOBEPXHOCTHOM YHEPTUU: CTATUYECKHE, ITOTycTaTndeckue. Meron
KalMUIAPHOTO MOJHATHS, MeTOA BriibresnsMu, MeTo OTpbIBa Konbla. CTamarMoMepHs.

Tema 4. AncopOouus
Ancop6uusi. Buibl, KOTM4eCTBEHHBIE XapaKTEPUCTHKH, CBSA3b C TapaMeTpaMH CUCTEMBI, TUIIBI H30TEPM.

4.1. Buabl, KoJiM4eCTBEeHHbIe XapAKTEPUCTHKH, CBSA3b € IAPAMeTPAMHU CHCTEeMbl, THIIbI H30TepM
AncopOIOHHBIE B3aUMOICHCTBUS IPU (PU3NIECKOH ancopOuunu. DeKkTpocTaTnueckue cuibl. Teopus
ANIEKTPOCTATUYECKOTO OTOOPAKEHHS.

4.2. TepMoaguHaAMHUYeCKHe TAPAMETPHI 2/ICOPOIHOHHOTO PABHOBECHS
I'u60coBckas aacopomus. TepmoaunaMmuyuecknii BRIBO (hyHIaMEHTAIBHOTO ypaBHeHus [ n60ca.

4.3. AncopOuusi ra3oB M NapoOB HA OJHOPOAHON MOBEPXHOCTH
3axoH ['enpu. [lonoxxuTenbHbIE U OTpULIATEIbHBIE OTKIIOHEHHSI OT 3akoHa ['eHpu. Teoprs MOHOMOIIEKYIISIPHOI
ancop6buuu JIsurMiopa. Pacuer TepMogMHaMUYECKUX ITapaMeTpoB aficopouuu. AncopOuusi cMecu ra3oB Ha
OJIHOPOJTHOM ITOBEPXHOCTH.



4.4. AncopOuusi ra3oB ¥ MapoB HA MOPUCTHIX TeJIaxX
Teopus kanwuisspHON KoHAeHcauuu. KannmispHo-KOHAEHCallMOHHBIN rucTepes3nuc. Pacnpenenenre nop no
pasmepam.

4.5. AncopOuusi Ha rpaHuIle TBEPA0e TeJ0—KUAKOCTh
AncopOrus Ha TpaHUIe TBEPI0E TEIO—KHUIAKOCTh. AJICOPOIIMOHHAS a3€0TOPIUA. Y paBHEHHE afcopOIy Ha
IpaHUIle TBEP/IOE TEIO-PACTBOP C KOHCTAHTON 0OMeHa. AJICOPOIIMOHHOE MOHMKEHHUE MTPOYHOCTH TEJI.

4.6. AncopOuusi Ha rpaHMIe KUIKOCTb-Ta3
AncopOuust Ha TpaHMLe )KUIKOCTh-Ta3. CrylieHne TepMOAMHAMUYECKUX (PYHKIUI B TOBEPXHOCTHOM CJIO€.
Ancop6rmonHoe ypaBHenue [ n66ca. IloBepxnoctHast aktuBHOCTD. [IpaBuio Tpay6e-/lroxio. [TpaBuio
nossipaocTedd. CoBMecTHOE penieHue ypaBHenuit JIanrmropa u ['n66ca. Ypasuenne lllumkoBckoro.
Ou3nvecKknii CMBICT KOHCTAHT. [[ByXMepHOe 1aBleHUe MOBEPXHOCTHOTO cios. Ctabuin3upyroniee AeiicTBre
azicopOLIMOHHBIX cioeB. Mutiemnoo6paszoBanue B pactBopax [TAB. Conrobunusanus.

Tema 5. DyleKTpOKMHETHYECKHE CBOMCTBA IMCIIEPCHBIX CHCTEM
HpI/I‘II/IHBI BO3HUKHOBCHUS SJICKTPOKUHETUYCCKUX SIBJICHUMN

5.1. DjeKTpOKMHETHYECKHUE SIBJICHUSI
[TpocTpancTBeHHOE paseneHue 3apsaaoB. YpaBaeHue I enbMrombiia-CMoITyXoBCKOT0. DiekTpodopes,
3eKTpoocMoc. CBs3b MOBEPXHOCTHOI'O HATSHKEHHS C JIEKTPUICCKUM TOTECHITHAIOM. Y paBHeHuUs JIummnMaHa.
DnexTpokanuuispHbie kpuBble. Biusuue [IAB Ha dhopMy 1 BU dNIEKTPOKANMMIUISIPHBIX KPUBBIX.

5.2. O6pa3zoBanue u crpoernue J13C
OcnoBsl Teopun ctpoenus J19C. IIpocTpaHcTBEHHOE pacnpeeneHre 3apsaoB B Moaenu I'yn-Yanmena.
Tonmuna muddysnoit yactu J13C.

Tema 6. YCTOHYHMBOCTD U KOATYJSAIUSA JHOPOOHBIX KOJJIOHI0B
OcCHOBHBIE BU/Ibl YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM. ATperaTuBHasi yCTOMYUBOCTh JUCIIEPCHBIX CUCTEM.

6.1. ArperaTuBHasi yCTOHYHBOCTb IMCIIEPCHBIX CUCTEM
Kunertuka ObicTpoii koarymsaiuu no CMonyxoBckomy. KoarynsinoHHble KpuBbie. Bpemsi moIoBUHHOM
KoaryJjiganuu.

6.2. Teopus ycroitunBocTu u koaryasiuuu J1J1DO
Teopus arperatuBHoii ycrounoctu JJIDO. Packnunupatomiee naBienue. Teopus yCTOMUUBOCTH U
koaryssiuuu JJJIPO. MonekysipHas cCocTaBisionas pacCKJIMHUBAIOIIETO 1aBI€HUSA. 3aBUCUMOCTb SHEPTUU
B3aUMOJICHCTBUS OT PACCTOSHUA. DJIEKTPOCTATUUECKAsl COCTABJISAIONIAs PACKIMHUBAOIIETO JaBICHUS.
Pacrnipenenenue moTeHnuana npy nepeKpbIBaHUN HOHHBIX aTMochep. CymMmapHas SHEprus B3aUMOJICHCTBIS, ¢
3aBUCUMOCTH OT paccTosiHus. [loTeHImanpHbie KPUBBIE U UX MCIIOJIB30BAaHUE JIJISl PEIICHUs BOIIpOCca
YCTOMYMBOCTH M KOATYJIAIMU 30J1€H. DIIEKTPOJIMTHASL KOoaryJsius. TeopeTHIecKuil pacueT nmopora KoaryJisiuu
o ¢popmyine Hepsruna. [Ipasuno [lyneue-I"apan

Tema 7. O0pa3oBaHue U CBOMCTBA JTHOPUIbHBIX KOJJIOUI0B
OCHOBBI TEOpPHH BOSHHKHOBEHHSI HOBOH (ha3bl. PaboTa 0O6pazoBaHusi KpUTHUECKOTO 3apoibiiia. [ oMoreHHoe
3apopIeoOpa3oBanue. Y4eT SHTPONUHHOTO (haKkTopa B CIIydae CaMOIIPOU3BOIILHOTO TUCTIEPTUPOBAHHUSL.

Tema 8. [lonyuyenne ko/utonaubix cucteMm (KC) u ux ouncrka
JlucnieprupoBaHie U KOHJEHCAIMS KaK METO/IbI MOJIYyYEeHUS AUCTIEPCHBIX crucTeM. OCHOBBI TEOPHH
BO3HUKHOBEHUS HOBOM (pa3pl. PaboTa oOpa3oBaHusi KpUTUYECKOTO 3apobliia. YUeT SHTponuitHoro gaxkropa B



ClIydac CaMOIIPOU3BOJIBHOT'O JUCIICPIHPOBAHUA

Tema 9. OcHOBHBIE BU/IbI JUCHIEPCHBIX CHCTEM
CucteMmsl ¢ Ta3000pa3HOM, KUAKOH, TBEPIOM ra3000pa3HBIMU cpeiaMu. MUIEIUIIpHBIE CUCTEMBI, PACTBOPbI
BMC, renu u ctynnu

9.1. CucreMbl ¢ ra3000pa3Hoii 1MCNIEPCUOHHO cpenoii
Ansposonu. Kiaccudukanus aspozoneit. Pazmep u ¢popma vactui. CriocoOs! MoTydeHus: adpo30JIei.

9.2. CucteMbl ¢ KHIKOH TMCIIEPCHOHHOM cpeaoi
Cycnensuu. Crioco6s! nonydenus. CeTMMEeHTalOHHAas M arperaTuBHasi yCTOMUUBOCTD CYCIIEH3HH.
Komnonnnas 3amura.
Owmynscnn. Kiaccudukanus u cBoiicTBa smynbenid. [ uapodunsao-nmunopmibaenii 6ananc (I'JI6).
Ilens! u razosbie sMyabcuu. Ctpoenue neH. CrnocoObl noayyeHus. Y cToWduBOCTh neH. Ctabuinuzanus nex.

9.3. CucreMbl ¢ TBepA0ii JUCTIEPCHOHHOM cpenoil. KoMno3unuonublie MaTepuaibl
TBepasie nensl. TBepabie smynbeuu. TBepabie 301u. CrocoObl MOTyUeHusI.

9.4. JInopuabubie cucTeMbl. MULEUIAPHbIE KOJJIOUbI
OcHoBHble noHATUS U Knaccudukanus munesusipabix [IAB. Cocrosaue [1AB B pactBope. Tepmonnnamuka
mutiemoodpazoBanus. Crpoenue munei [TAB. Onpenenenne KKM. @akropsl, Biustoniie Ha KKM.
Munennoo6pa3oBanue B HeBOIHBIX cpefax. Como0unu3anus B pacTBopax Muiemniooopasyromux [TAB.

9.5. PacTBOpPBI BHICOKOMOJIEKYJISIPHBIX COeIMHEHH I
Hexotopsie coiicTBa pactBopoB BMC. KoanepBanus. 3011 BBICOKOMOJIEKYJIIPHBIX COSAMHEHUM. JIaTEKCHI.
[TonuaneKTponuTHI.

9.6. I'eiu m cTyaHmn
dakTopsl cTynHe- U Teneodpa3oBanus. TukcoTponus. Ctapenue reneii. Cuaepesuc.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Komnonnnas xumus. [IpumMeps! u 3a1aun : yaeOHoe nocodue aiis By3oB / B. ®@. Mapkos, T. A. Anekceesa, JI.
A. bpycuauneina, JI. H. MackaeBa ; moa HayyHoi#t peaakuueit B. ®@. MapkoBa. — Mocksa : 3narenbcTBo
IOpaiir, 2019 ; ExatepunOypr : U3a-Bo Ypan. yu-ta. — 186 ¢. — (YuuBepcurersl Poccun). — ISBN 978-5-
534-02639-9 (M3marensctBO KOpaiit). — ISBN 978-5-7996-1922-0 (U3n-Bo Ypan. yn-ta). — Tekcr :
anextponnbii // DBC KOpaitt [caiit]. https://www.urait.ru/bcode/438181

2. SIxoBneBa, A. A. KonnonnHas xumus : yaeOHOe mocodue it By30B / A. A. SIkoBneBa. — 2-e u3[., UCIIp. U
non. — Mocksa : M3narensctBo FOpaiit, 2020. — 209 ¢. — (Briciiee oopazoanue). — ISBN 978-5-534-
05180-3. — Texkcrt : anmektponnsIii // OBC KOpaiit [caiT]. https://urait.ru/bcode/454103

3. Komnmonnnas xumus : yae6Hoe ocooue / H. H. @pannesa, E. C. Pomanenko, 1O. A. besruna, E. B.
BonocoBa. — CraBponoss : CTaBpOonoJabCKUi rocy1apcTBEHHBIN arpapHblil yHuBepcureT, [laparpad, 2013. —
52 ¢. — ISBN 2227-8397. — TekcT : 3neKTpoHHbIH // DnexkTpoHHo-O0nbnuoreunas cucrema [IPR BOOKS :
[caliT]. http://www.iprbookshop.ru/47308.html

4. T'aBponckas, 1O. 10. Kommonanas xumus : yueOHUK U MTPAKTUKYM JIJIs1 akaieMuueckoro Oakamaspuara / 1O.
1O. T'aBponckas, B. H. [Tak. — Mocksa : U3narensctBo FOpaiit, 2019. — 287 ¢. — (bakanasp.
Axanemuyeckuit kypc). — ISBN 978-5-534-02502-6. — Tekct : anektponnsiii // OBC FOpaiir [caiit].
https://www.urait.ru/bcode/433448

JdomosHuTeIbHAS:

1. llenynko A. Kommonmnas xumusi/A. lllenynko ; pen.: b. B. [epsirun, E. JI. lllyknun.-Mocksa:Mup,1984.-
320.-bubnuorp. B koniie rias. [Ipeam. ykas.: c. 315-317
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9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.hij.ru/ Hayuno-nonymnsipHbiii xKypHan « XUMUS U )KU3Hb»
http://www.chem.msu.ru/rus/library/welcome.html snexTponnas OuGIMOTeKa XMMUYECKOTO (haKyIbTeTa
MI'yY
http://www.nanometer.ru/ Hanometp
http://www.nanonewsnet.ru/ Hanorexsosoruu
http://elibrary.ru Hayunas snektponHas 6ubimoreka
https://www.studmed.ru/ Studmed.ru
10. IlepeyeHb HH(POPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

O6pazoBatenbHbIH nporiecc Mo auciuruiiae KoanonaHas XxuMust npeanonaraeT uCIoJIb30BaHUE
CJIEYIOIIEro MPOrPaMMHOT0 o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
1 TIpe3enTanmoHHbIe MaTepUaibl (CIAMIBI IO TEMaM JICKITAOHHBIX M MPAKTUIECKUX 3aHATHN);
2 Jloctyn B pexxume on-line B DnekTpoHHyto 6ubimmoreunyro cuctemy (9bC);
3 JlocTym B 37eKTPpOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIIbHON CpeTy YHUBEPCUTETA;
4 VIHTepHET-CEPBUCHI U JIEKTPOHHBIC PECYPCHI (TIOMCKOBBIC CUCTEMBI, JJIEKTPOHHAS MTOYTA, OH-JIAWH
SHIUKIIONEANH U T.1T.).

[Tpu ocBoeHMM MaTepHalia U BHIMTOJHEHHS 3aIJaHHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIB30BAThCS:

cucteMa BujieoKoHpepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHuA JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCUMIINHe

1.JIekunoHHbBIE 3aHATHS: AyIUTOPUS, OCHAIICHHAS TPE3CHTAIIMOHHON TEXHUKOM
(IpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIKUM IIPOrPaMMHBIM
obecrieueHneM, MeJIOBOM (1) UM MapKEPHOU TOCKOM.

2. JTaboparopHbIe 3aHATHS: «JIabopaTopus KOJTOUTHONH XUMHUI», OCHALIICHHAS
cHenualIn3upoBaHHbIM 00opyaoBaHueM. CocTaB 000pyOBaHUS ONPE/IEIIEH B
[Tacniopte nabopatopum.

3. Jlns 3aHATUN CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUUYECKHUE 3aHITHS): ay IUTOpUS,
OCHAIIIEHHAas! IPE3EeHTAMOHHON TEXHUKON (IIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIUM IIPOrPAMMHBIM 00eCIieueHUEeM, MEJIOBOH (M) WM MapKepHOH JTOCKOH.
4. JIns rpynnoBbIX (MHAMBUYaJbHBIX) KOHCYJIbTAUN - 2y TUTOPHS, OCHAILEHHAS
MPE3CHTAIIMOHHON TEXHUKOU (ITPOEKTOP, PKpPaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM MTPOrPaMMHBIM 0OecTieyeHIeM, MEIOBOH (1) WJIK MapKEpHOI
JTOCKOH.



5. [Ins npoBeieHns TEKYILEro KOHTPOJIS - Ay AUTOPUS], OCHAILIEHHAs MEJIOBOI
(1) UM MapKepHOM TOCKOH.

6. CamocrosTenbHas padbora: «JlabopaTopus KOUIOUIHON XUMHHY, OCHAIIICHHAS
CHenralIn3upoBaHHbBIM 00opyaoBaHueM. CocTaB 000pyO0BaHUS ONPE/IEIICH B
[Tacriopte nabopatopuu;

Aynuropus Ui CaMOCTOSITEIbHON padO0Thl, OCHAILIEHHAs! KOMIIBIOTEPHON TEXHUKOM
C BO3MOKHOCTBIO MOAKIIOUEHU K ceTu «IHTepHEeT», obecrieueHHast JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[Momemenus Hayunoii 6ubnuorexu [TTHUY

[Tomemenus Hayanoi 6uommorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMA
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopi.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. YuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Koanougnaga xumus

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaHNE OCHOBHBIX JOCTIKEHUM HeynosierBopure

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

KOJUTOMJTHOM XUMUH B 00J1aCTU
IIOJIyYE€HUS, CTPOCHUS,
YCTOMYMBOCTH JUCHEPCHBIX
CHUCTEM; YMEHHUE ITPUMEHSATH
OCHOBHBIE ITOJIOKEHUS U 3aKOHBI
KOJUJIOUJHOM XMMHHU B O0JIACTH
[IOJIyYE€HUS, CTPOCHUS,
YCTOMYHUBOCTU JUCIEPCHBIX
CUCTEM I OIMCAHUs HAyYHOU
KapTUHBI MUPA; BIaJICHNUE
HaBbIKaMU aHAIIN3a U
KPUTHYECKON OLIEHKH Pa3IMYHbIX
TEOpHil B 00J1aCTH MOJTyYEHUs,
CTPOEHHs, yCTOMYUBOCTH
JUCIIEPCHBIX CUCTEM

OOyyaromuiics He 0cBeIOMIIEH 00 OCHOBHBIX
JOCTHKEHHSIX B KOJUTOMIHOM XUMUU B 00JIaCTH
MTOJIyYEHUS, CTPOEHUSI, yCTOWYNBOCTH
JUCTIEPCHBIX CUCTEM; HE CPOPMHUPOBAHBI
YMEHHUS IPUMEHSATh OCHOBHbBIE MOJIOKEHUS U
3aKOHBI KOJUIOUJHON XUMUU B 001acTu
MIOJIyY€HUs], CTPOEHMSI, yCTOMYMBOCTHU
JUCTIEPCHBIX CUCTEM Il ONMCAHUS HAyUYHOU
KapTUHBI MUPA; OTCYTCTBYIOT HABBIKHM aHAIN3a
U KPUTUYECKOU OLICHKU Pa3In4HbIX TEOPUHN
KOJIJIOWAHON XUMHUHU B OOJIACTH MOTYyUYCHHUS,
CTPOEHMSI, yCTOMYMBOCTU AUCIIEPCHBIX CUCTEM

YaoBaerBopuTeabH
OOyyaromuiicss 4aCTHYHO OCBEIOMIIEH 00
OCHOBHBIX JOCTH)KEHUAX KOJJIOWJHOW XUMHH B
00JIaCTH MOJTyYEHHsI, CTPOCHUS, YCTOHUYNBOCTH
JMCIIEPCHBIX CUCTEM; CJ1a00 COPMHUPOBAHBI
YMEHHUS IPUMEHSATh OCHOBHBIE TIOJIOKEHUS 1
3aKOHBI KOJUIOUIHONW XUMHUH B 00JIacTH
MTOJIyYEHUS, CTPOEHUsI, yCTOWYNBOCTH
JUCIIEPCHBIX CUCTEM JJIl ONTMCAHNS HAYYHOU
KapTUHBI MUPA; 00yJaroMHiCs UCTIBITHIBACT
3aTpyIHEHUS MPU aHAJIM3€ U KPUTHUECKOMN
OLICHKE Pa3JIUYHbIX TEOPUN KOJUIOUIHOU
XUMHH B 00JIACTH MOTYUYEHUSI, CTPOEHUS,
YCTOWYMBOCTH AUCIIEPCHBIX CUCTEM

Xopoio

OO0yuaromuiicsi JOCTATOYHO TOJIHO OCBEAOMIIEH
00 OCHOBHBIX JIOCTHXECHHUSAX KOJUTOMTHON
XUMHH B 00JIACTH MOTYUYEHUSI, CTPOEHUS,
YCTOHYMBOCTH JUCIIEPCHBIX CUCTEM;
CaMOCTOSITEJIbHO IPUMEHSIET OCHOBHBIE
I10JIO’KEHHUS U 3aKOHBI KOJUIOMIHON XUMUU B
00JIaCTH MOJTyYEHHsI, CTPOCHUS, YCTOHUYNBOCTH
JUCIIEPCHBIX CUCTEM JJIsl ONIMCAHUS HAyUYHOU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
KapTUHBI MUPa, TOMyCKasi He3HAUYUTEIbHbIE
MOTPEUTHOCTH B TPAKTOBKE MOHSATHUH;
WCIIBITHIBAET HE3HAYUTEIbHBIC 3aTPYJHEHUS
MIPU TIPOBEICHUH aHAJIN3a U KPUTHYECKOM
OIICHKHU Pa3IUYHBIX TCOPUH KOJUIOUTHON XUMUH
B 00J1aCTH MOJIy4Y€HUs, CTPOCHHSI,
YCTOWYHMBOCTH JTUCTIEPCHBIX CUCTEM

OT1au4Ho
OOyuaromuiics ocBe1OMIIEH 00 OCHOBHBIX
JOCTH)KEHMSIX KOJJIOUIHOM XUMHH B 00J1aCTH
MOJTYYEHUSI, CTPOSHUS, yCTOWUYNBOCTH
JUCTIEPCHBIX CUCTEM, BJIQJICET JTUTEPATYPOU U3
OCHOBHEIX U JOITOJHHUTEILHBIX HCTOYHUKOB;
CBOOOJTHO TPUMEHSIET OCHOBHBIE TIOJIOKCHUS 1
3aKOHBI KOJJIOUJTHOM XMMHH B 00J1aCTH
MOJTyYEHUSI, CTPOCHUS, yCTOUYUBOCTH
JUCTIEPCHBIX CUCTEM JJIS ONTMCAHUS HAYYHOU
KapTUHBI MUPA; YCIICIIHO aHAIU3UPYET U
KPUTUYECKH OLIEHUBAET Pa3InuHbIe TEOPUHU
KOJUTOMTHOM XUMUU B 00JIACTH TIOTy4YeHUS,
CTPOEHHUS, YCTOMUMNBOCTU JUCIIEPCHBIX CUCTEM,
OMUPAsICh HA TUTEPATYPHBIC UCTOYHUKU

OIIK.4

Cnoco0eH 00padaTbiBaTh, aHAJIM3MPOBATh, MHTEPIPETHPOBATH M 00001ATH Pe3yIbTAThI
IKCMEPUMEHTAJIBHBIX H PACYETHO-TEOPeTHYECKHX PadoT B MpodeccHoOHAILHOI e TeJIbHOCTH C
HCNOJIb30BAHNEM TeOPeTHYECKUX 3HAHUI M MPAKTHYECKHUX HABBIKOB PellleHus MaTeMaTH4YeCKHX

U (pU3MYECKUX 32124

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) 00y4eHust o0y4eHust
OIIK.4.1 3HAaHHUE TEOPETUYECKUX OCHOB HeynoBiierBopureJ

OO6pabateIBaeT u
aHATM3UPYET PE3yJIbTaThI
IKCIIEPUMEHTATBHBIX
HCCIICTOBAHUIM,
Ha0JII0/IeHUH, U3MEPEHUI
B IIpo(heCcCHOHABEHOM
JeSITeIbHOCTH

0a30BBIX METO/I0B U3YUECHHUS
00BEKTOB KOJIOUHOM XMMUH;
yMeHHe paboTaTh ¢
COOTBETCTBYIOIIUM
pOTrpaMMHBIM 000PY/TIOBaHUEM,
HEOOXOIUMBIM /17151 00paboTKH U
aHaJ3a SKCIIEPUMEHTAIBHBIX
pe3yJbTaTOB; BIIa/ICHUE
HaBBIKAMU 00pabOTKH
pe3yJIbTATOB SKCIIEPUMEHTAIBHBIX
W3MEPEHUM B KOJUIOMHOM
XUMHHU

OOyuaronuiicss He 3HaeT TEOPETUYECKUX OCHOB
0a30BbIX METOJI0B U3YUECHUsI OOBEKTOB
KOJIJIOWJHON XUMMH; HE MOXKET paboTaTh ¢
COOTBETCTBYIOLUM ITPOrPaMMHBIM
o0opyaoBaHEM, HEOOXOAUMBIM JIJIs1 00PaOOTKH
U aHaJln3a SKCIIEPUMEHTAJIbHBIX Pe3yIbTaTOB;
HE BJIaJIeeT HaBbIKaMU 00pabOTKHU pe3yIbTaToOB
AKCIIEPUMEHTAJIbHBIX U3MEPEHUN B 00J1aCTH
KOJUIOUJTHOM XVMHH

YnoBaerBopuTeabH
OOyyaromuiicss JTEMOHCTPUPYET OTPHIBOYHBIE,
(bparMeHTapHbIe 3HAHUS TEOPETUYECKIX OCHOB
0a30BBIX METOJIOB M3Y4YCHHUsI OOBEKTOB




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
KOJUTOMTHON XUMUU; UCTIBITHIBACT
3HAYUTENbHBIC 3aTPyIHEHUS Ipu paboTe ¢
COOTBETCTBYIOIIUM MPOrPAMMHBIM
o0opyoBaHHEM, HEOOXOAMMBIM JIJIs1 00paOOTKH
U aHalln3a SKCIIEPUMEHTAIbHBIX Pe3yIbTaTOB;
HaBBIKH 00pabOTKH pe3yIbTaTOB
AKCIIEPUMEHTAJIbHBIX U3MEPEHUN B 001acTu
KOJUTOUTHOM XUMHH CPOPMUPOBAHBI CJ1a00

Xopouo
OOyyaromuiicst TIEMOHCTPUPYET
c(hOopMUPOBaHHbIE, CUCTEMATHYECKHUE, C
HEKOTOPBIMU ITpoOesiaMu 3HaHUS
TEOPETHYECKIX OCHOB 0a30BBIX METOIOB
M3YYCHHS 00BbEKTOB KOJUIOMIHON XUMUW;
WCTIBITHIBACT HE3HAUNTEIIBHBIC 3aTPyTHCHUS
pu paboTe ¢ COOTBETCTBYIOIIUM
IIPOTpaMMHBIM 000pyT0OBaHHEM, HEOOXOAUMBIM
111 00pabOTKU M aHAJIN3a HKCIIEPUMEHTATBHBIX
Pe3yIbTATOB; CIIOCOOEH MOCIIE YKa3aHUs
npenojaBaTelis yCTPaHUTh HETOUETHI B
00paboTKe M aHAJIN3€e PE3yJIbTaTOB
AKCIIEPUMEHTAJIbHBIX U3MEPEHUN B 001acTH
KOJUTOMTHOM XUMUU
OTtim4yHoO

OOyuaronuiicsi AEMOHCTPUPYET
chopMUPOBaHHBIE, CUCTEMATHYECKHE 3HAHUS
TEOPETUUYECKIX OCHOB 0a30BBIX METOOB
U3Yy4YEeHHsI 0ObEKTOB KOJUTOMIHON XUMUWU;
CBOOOJTHO pabOTAET C COOTBETCTBYIOIIUM
MIPOrpaMMHBEIM 000PYyI0BaHHUEM, HEOOXOIUMBIM
U1 00pabOTKU U aHaIM3a HKCIIEPUMEHTAIbHBIX
Pe3yIbTaTOB; CAMOCTOSITEIBHO, TPAMOTHO U
KOPPEKTHO 00pabaThIiBaeT U aHATU3UPYET
PE3YJIBTAThI SKCIIEPUMEHTAITLHBIX U3MEPCHHUI B
001aCTH KOJUTOWTHON XUMUU

OIIK.4.2
CucremaTusupyert u
IpaMOTHO
UHTEPIPETHPYET
PE3yJBTaTHI
IKCTIEPUMEHTAIBHBIX
HUCCIIETOBAaHUN

3HaHNE IPUHIIUIIOB PAOOTHI C
HAyYKOMETPUYECKUMH 0azaMu
JAHHBIX U CIIPABOYHOM
JUTEPATYPOH; BIIaJICHUE
HaBBIKAMH 00pabOTKH
Pe3yIBTATOB IKCIIEPUMEHTATBHBIX
HWCCIIENOBaHUil B o0yacTu
KOJUIOMAHON XHUMUU C YYETOM

0COOEHHOCTEH M3yyaeMbIX

HeynosiaerBopure
OOyuaromuiicsi He 3HaeT OCHOBHBIX MPUHIIAIIOB
paboThI ¢ HAYKOMETPHUUECKUMH 0a3aMH JaHHBIX
U CIIPAaBOYHOU JIUTEPATYPOU; NEMOHCTPUPYET
Yype3BbIUaiiHO criaboe BlaIeHuEe HaBbIKaMH
00pabOTKHU pe3ysIbTaTOB SKCIEPUMEHTAIBHBIX
UCCIIeIOBaHMM ¢ yuéToM 0coOeHHOCTEH
U3y4aeMbIX 00BEKTOB; HE YMEEeT
CUCTEMATU3UPOBATH MOTYYEHHYIO




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
00BEKTOB; YMEHUE HeynosiierBopuren

CUCTEMATHU3HPOBATh MOTYYCHHYIO
SKCIIEPUMEHTAIIbHYIO
uHdopmaruio u 0hopMIIITh €€ B
BUJC OTUETOB;

AKCIIEPUMEHTATIBHYIO HH(POPMALIHIO U
odopmIATh €€ B BUAE OTUETOB;
YaoBaerBopuTeabH

OOyyJaromuiicss He UMEET CUCTEMATHUECKUX
c(hOpMUPOBAHHBIX 3HAHUH 0 paboTe ¢
HAYKOMETPUYECKHUMH 0a3aMu JaHHBIX U
CIIPaBOYHOM JIUTEPATYPOU; JEMOHCTPUPYET
ciaboe BIaJieHUe HaBbIKaMU 00pabOTKH
PE3YNIBTATOB SKCIIEPUMEHTAIBHBIX
UCCIIETIOBaHHM B 00JIaCTH KOJUTOMIHON XUMUU C
y4ETOM 0COOCHHOCTEH N3y4aeMbIX 0ObEKTOB;
UCIBITHIBACT 3aTPyAHEHUS MIPU
CHUCTEMaTHU3alluH MTOJTYy4YeHHOMN
AKCIIEPUMEHTAIILHON HH(GOPMAIIH 1
odopmiieHnu e€ B BUJIe OTUETOB;

Xopouo
OOyuaromuiics umeeT cPOopMUPOBAHHBIE
3HaHUS 0 pabOTe C HAYKOMETPUIECKUMHU Oa3aMu
JAHHBIX U CIIPABOYHOM JIUTEPATYPOIi; BIIaJIeeT
HaBBIKAMHU 00pabOTKH pe3yIbTaTOB
AKCIIEPUMEHTAJILHBIX UCCIIEIOBaHUM B 00J1aCTH
KOJUTOMTHOM XUMUU, HE BCET/Ia YUUTHIBAS
O0COOCHHOCTH M3y4aeMbIX O0OBEKTOB;
WCIIBITHIBAET HE3HAYUTEbHBIC 3aTPYAHEHUS
MpU CUCTEMaTU3aLUU [TOJTYYEHHON
SKCIIEPUMEHTaIbHON HH(pOpMAIIUU U
oopmiieHNH e€ B BUJIE OTUYETOB;

OTtim4yHoO
OOyyaromuiics UMEeT CUCTEeMaTHYECKHE
3HaHUA 0 paboTe C HAYKOMETPUYECKUMU Oa3zamMu
JTaHHBIX U CIIPABOYHOU JIUTEPATYPOU;
KOPPEKTHO 00pabaThiBaeT pe3ynbTaThl
AKCIIEPUMEHTAJIbHBIX HCCIIE0BaHUM B 00IacTu
KOJUJTOMIHOM XUMUH, YUYUTHIBAsi 0COOCHHOCTH
M3y4aeMbIX OOBEKTOB; HE MCIIBITHIBACT
3aTpyAHEHUH, CHCTEMATU3UPYsI TIOTYYCHHYIO
AKCIIEPUMEHTATBHYIO0 HH(DOPMAIIHIO,
MPEACTABIISIET TPAMOTHO O()OPMIICHHBIE OTUETHI




OueHoYHbIe CPeICTBA TEKYLEero KOHTPOJIS U IPOMEKYTOYHOM ATTeCTALMU
Cxema noctaBku : Yaudun. C 2015 roxa

Buja meponpusiTHs NPOMEKYTOYHON aTTeCTANNH ¢ DK3aMEH

Cnoco0 npoBeieHUs1 MEPONPUATHS MPOMEKYTOUHOI aTTecTannu : OlEHKa M0 JUCIUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEIENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, TIPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUOA.

MaxkcuMajabHoe KoJImuecTBo 0ayiioB : 100

KonBepranusi 6a/U10B B 0TMETKHU

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YHAOBJIETBOPUTEIBHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3aYTeHo» MeHee 45 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb 1.1. lucnepcHble cucTeMbl | 3HAaHUE OCHOBHBIX OIPENEICHUN U
Bxoaunoe rectupoBanue ypaBHEHUH U3 Kypca GU3NIECKON XUMUH;
YMeHue pemiats npocTeiime pacuéTHbie
3a1aun
OIIK.1.1 Tema 2. Ontuyeckue 3HAHUE OCHOBHBIX IIOHATHUH, YPAaBHEHHI,
Mwmeer npencrapieHre 0 HAYYHON | CBOMCTBA JUCIIEPCHBIX rpaduuecKux 3aBUCUMOCTEH,
KapTUHC MHpPa Ha OCHOBC CUCTEM OIIMCHIBAIOIINX
TIOJIOXKEHHH, 3aKOHOB IIucbMeHHOe KOHTPOJIbHOE | MOJICKYJISIPHO-KMHETUUECKUE U ONITUYECKUE
3aKOHOMEPHOCTEH €CTCCTBCHHBIX MeponpusiTue CBOICTBA JUCIIEPCHBIX CUCTEM; BIIaJICHUE
HayK croco0aMu pacuéTa OCHOBHBIX

(U3UKO-XMMUYECKHX MTapaMeTPOB,
XapaKTEPU3YIOLUX IUCIIEPCHBIE CUCTEMBI;
YMEHHE IPUMEHSATH ITOJIyYEHHBIE 3HAaHUS K
peanbHBIM 00bEeKTaM

OIIK.1.1 5.2. ObpazoBanue u 3HaHUE OCHOBHBIX MOHITHH, TEOPUH,
Mwmeer npencrasienue o Hay4Hou | crpoenue JIDC ypaBHEHUH, TpaUueCKUX 3aBUCUMOCTEHH,
KapTHHE MHpa Ha OCHOBC ITucbMeHHOe KOHTPOJILHOE | ONIMCHIBAIOIIUX ITIOBEPXHOCTHBIC SIBJICHUS
HOJI0KEHHH, 3aKOHOB U MeponpusaTne Ha TpaHuIle pasznaena ¢as; yMEHHE
3aKOHOMEPHOCTEHN €CTECTBEHHBIX IIOCPEACTBOM MaTEMaTHYECKUX

HayK peoOpa3oBaHuil BHIBOJAUTH OCHOBHBIE

3aKOHOMEPHOCTH, XapaKTepU3yIOII1e
MOBEPXHOCTHBIE SIBJICHUS; BIIaJICHHE
METOJaMH PEIIEHUs TUITOBBIX PACUETHBIX
3aaa4 1o paszaeny "[loBepxHOCTHBIE
sBrieHus. AncopOrus"




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBiieHre 0 HAYYHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

6.2. Teopusi yCTOHWYUBOCTH U
koaryssiuu JJIOO
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHWE OCHOBHBIX MOHATUN, TEOPUH,
YpaBHEHUI, Tpa)UIeCKIX 3aBHCHMOCTEH,
OTHCHIBAIOIINX MPOLECCHl 00pa30BaHUs
JUCTIEPCHBIX CUCTEM U UX YCTONYHBOCTH;
YMEHHE IOCPECTBOM MaTEMaTUYECKUX
npeoOpa3oBaHUl BBIBOJIUTH OCHOBHBIE
3aKOHOMEPHOCTH, XapaKTEPHU3YIOLIUE
MPOIIECChl 00pa30BaHUS HOBOH (ha3bl;
BJIAJICHUE METO/IAMH PEUICHUS TUITOBBIX
pacd€THBIX 3a7ay I10 pa3feny
"OOGpa3oBaHHE U YCTOMYNBOCTD
JIUCTIEPCHBIX cucTeM"

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IIOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Tema 7. O6pa3oBanue u
CBOWCTBA JTMO(DUIBHBIX
KOJJIOUJIOB

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

3Hanue GyHIaMEHTAIBHBIX TTOHATHH 1
3aKOHOB KOJUIOUAHOW XUMHH; BIIaJICHHUE
HaBbIKaMU PELICHUs TUIIOBBIX 3a]1a4,
CBS3aHHBIX C OCHOBHBIMH pa3jiesiaMu
KOJUTOMJIHOM XUMUU; YMEHHE TPUMEHSATh
MOJIyYEHHBIC 3HAHUS K pPeaTbHbIM
o0BeKTaM

OIIK 4.2

CucremMaTu3upyeT ¥ TPaMOTHO
UHTEPIIPETUPYET PEe3yTbTaThI
AKCIIEPUMEHTATBHBIX
HUCCIIETOBAHUN

OIIK 4.1

OOpabaThIBaeT U aHATU3UPYET
pe3yJIbTaThl IKCIIEPUMEHTAIBLHBIX
HCCIICOBAHUI, HAOIIOIEHUH,
M3MEPEeHHH B po(dheCcCHOHATBEHOM
NIeATeTbHOCTH

Tewma 8. [lonyuenue
koyutousHbIX cucteM (KC) u
UX OYHCTKA

IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHNE OCHOBHBIX MOHATHH H
3aKOHOMEPHOCTEW KOJUIOUTHOW XUMUU;
BJIQJICHUE METOJIaMU MPOBEICHUS
AKCIIEPUMEHTOB C IPUMEHEHUEM
COOTBETCTBYIOILIUX MPUOOPOB U
000pyA0BaHUs, YMEHHUE IPOBOIUTH
HE0OX0uMbIe (HU3UKO-XUMHUYECKUX
pacdeTsl ¢ IPUMEHEHUEM
cootBercTByMomIero [10; ymenue
CHCTEMaTU3UPOBaTh, 0000IIATh U
00pabaThIBaTh SKCIIEPUMEHTAIBLHYIO
nH(pOpMaLMIO B BHJIE 1a00paTOPHBIX
OTYETOB

Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS

1.1. IlucnepcHbie CHCTEMbI

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcruMaibHbIi 0aJu1, BBICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[IpoxoaHoii 6am: 0

IToxa3zaTenn oneHMBaHUA

Baaasl

3HaHWE OCHOBHBIX OMpe/eIeHU U3 Kypca ¢pusnueckoin xumuu. [Ipennaraercs 6 3aganuii 6




TecToBOro xapakrepa. Kaxnoe 3ananue onenuBaercs B 1 6a.

YMeHue pemarh npocTerIme pacuéTHble 3a1aun u3 Kypca pusndeckoit xumuu. Ilpennmaraercs
pemuTh ABe U3 Kypca pusndeckoid xumun. Kaxnas BepHo peménHas 3a1a4da oleHuBaercs B 1
Oamn

3HaHue OCHOBHBIX YpaBHEHUI 13 Kypca pusnueckoit xumuu. [lpeanaraercs 3anucarp aBa
ypaBHEHUs U3 Kypca ¢puzndeckoit xumun. Kaxapiii BEpHBIN OTBET OlleHUBaeTCs B 1 Oasmt

Tema 2. OnTH4yecKkue CBOMCTBA AMCIIEPCHBIX CUCTEM

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTaluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChl ayINTOPHOI padoThI

MakcumanbHBIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 15
[Tpoxoanoii 6amt: 7

Iloka3aTey OLIEHUBAHUSA

Bajaasl

3HaHUE OCHOBHBIX MOHATHH, YpaBHEHUH, rpa)MueCKUX 3aBUCUMOCTEH, OMICHIBAIOIINX
MOJIEKYJIIPHO-KMHETHUECKUE U ONITUYECKHE CBOWCTBA TUCTIEPCHBIX cucTeM. O0yuarommuecs
MUIIYT TEMAaTUYECKUI TUKTaHT, cocTosmuid n3 10 Bonpocos. Kax el Bonpoc ouenusaercs B 0,5
Oamia

YMeHue npuMeHsTh MOJyuYeHHbIE 3HaHUs K peanbHbIM o0bekTaM. [Ipeanaraercs qsa Bompoca
TEOpPEeTUYECKOro Xxapakrepa. Kaxiplii Bonpoc olieHuBaeTcs B 1Ba 6auia

Brnanenue pacuéraMu MOJICKYJIIPHO-KUHETUYECKUX XapaKTEPUCTUK AUCIIEPCHBIX CHCTEM.
[pennaraercs 3a7a4a pacuE€THOTO Xapakrepa

Brnanenne cnocobamu pacuéra OCHOBHBIX T€OMETPUUECKUX MaPaMETPOB, XapaKTePUIYIOIIHX
nucnepcHele cuctemsl. [lpennaraercs 3agaya pac4€THOTO XapakTepa

5.2. O6pa3oBanue u crpoenue [[9C

[IpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus TpoOBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOMH padoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoxnoii 6amt: 7

Iloka3aTey OLEHUBAHUA

Baaasl

3HaHNE OCHOBHBIX YPaBHEHUH U Tpa@UueCcKUX 3aBUCUMOCTEH, OMICHIBAIONIUX TOBEPXHOCTHHIE
SIBJICHHS Ha TpaHuIle pasaena ¢ga3. O0ydaromuecs MUryT TEeMaTUIeCKH TUKTAHT, COCTOSIINN U3
10 BompocoB. Kaxapiit Bompoc oreHunBaercs B 0,5 O6anna

5

YMeHue nmocpeicTBOM MaTeMaTHIECKUX MPeoOpa3oBaHUil BEIBOAUTH OCHOBHBIC
3aKOHOMEPHOCTH, XapaKTEPU3YIOIINE TOBEPXHOCTHBIE siBieHus. [Ipennaraercsa nBa Bonpoca
TEOPETUUECKOTO XxapakTepa. Kaxaplil ncuepnbpIBalONIMi OTBET HAa BOIIPOC OLICHUBAETCS B JIBa
Oamna

Branenue meTomamu pemieHust TUTIOBBIX pacYETHBIX 3a/1a4 1o pasaeny "Amcopomms".
[Ipennaraercs 3agaua pac4€THOTO Xapakrepa. BepHo peménnas 3aaua olennBaercs B 3 6aina.

Brnanenue meTonamu penieHus TUIIOBBIX PACUETHBIX 3a/1a4 o paszeny "[loBepxHoCcTHBIE
seienus”. [Ipennaraercs 3aaada pacy€THOro xapakrepa. BepHo peménnas 3aqada OlieHUBAETCS B
3 Oayuia.

6.2. Teopus ycroitunBoctu u koaryassuuu LJIPO




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7

IToxa3zaTean oneHMBaHUA

Baaasl

3HaHUE OCHOBHBIX YpaBHEHHUH U rpad)MuECKUX 3aBUCUMOCTEH, OMMMCHIBAIOIINX MPOIIECCHI
00pa3oBaHMsI TUCTIEPCHBIX CUCTEM M UX YCTOHYMBOCTh. OOyUaromuecs MuiryT TeMaTH4eCKUn
TUKTaHT, cocTosmuii u3 10 Bornpocos. Kaxapiii Borpoc ornenuBaercs B 0,5 6amina

5

YMeHue nocpeICTBOM MaTeMaTHYeCKHX MpeoOpa3oBaHIil 0O00CHOBBIBATH OCHOBHBIE
3aKOHOMEPHOCTH, XapaKTEePHU3YIOIIHE MPoLiecchl 00pa3oBaHus HOBOM (pa3bl M yCTOHUMBOCTD
JucrepcHBIX cucreM. IIpemiaraercs aBa BOIpoca TEOPETUYECKOr0 Xapakrepa. BepHsii,
MCYEPIBIBAIOIINI OTBET OLICHUBAETCS B 2 Oasuia

Brnagenue MeTonamMu pelieHus TUIIOBBIX Pacu€THBIX 3a7a4 o paszaeny "OOpa3oBaHue
nucniepcHbix cucteM". Ilpemnaraercs 3amaua pacuéTHOro xapakrepa. BepHoe pemenue
orieHuBaeTcs B 3 Oasa

Brnanenue meTonamu penieHus TUIIOBBIX pacu€THBIX 3a7a4 o paszzaeny "Y cToiunBOCTh
mucnepcHbix cuctem". [peanaraercs 3amadya pacuéTHOro xapakrepa. BepHoe penienue
OIlcHMBAaeTCs B 3 Oaiuia

Tema 7. O0pa3zoBaHue U CBOMCTBA THOPUIBHBIX KOJLJIOW/I0B

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amr: 17

Iloka3aTey OLHIEHUBAHUA

Bajaasl

BrianeHue HaBbIKaMH pelIEHUs] TUIIOBBIX 33/1a4, CBSI3aHHBIX C OCHOBHBIMU pa3JeiaMu
KOJUIOMTHOM XMMHH U pealibHbIMU 00bekTamu. s pemenus npennaraercs 10 3agayq, kaxaas
BEpHO peméHHas 3a7a4a olleHuBaeTcs B 2 6ana

20

3HaHUe TOHITHI, 3aKOHOB U 3aKOHOMEPHOCTEN KoJutouiHoi xumuu. [Ipemanaraercs 20 3aganuii
TECTOBOI'0 XapaKTepa, COAEP KALUX BOIIPOCHl HA 3HAHNE OCHOBHBIX MOHATHH, TEOPUH,
rpaduueckrx 3aBUCUMOCTEN, (yH/IaMEHTAIbHBIX YPaBHEHUH KOJUIOUIHONW XxumMun. Kaxoe BepHo
BBINOJIHEHHOE 33/1aHUE OLICHUBAETCS B OJIMH 0asu1

20

Tema 8. [lonyuenue koiouaHbix cucrem (KC) u nx ouncrka

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTen oneHUBAHUSA

Banabl

YmMmeeT 00061m1aTh 1 00padaThIBaTh SKCIEPUMEHTAIBHYIO HHPOPMAIIHIO B BUE TaOOPaTOPHBIX
OTYETOB, KOHTPOJUPYET NPABUIBHOCTD MOJyUYEHHBIX pe3yibTaToB; OOydaromye npeacTaBiIsoT
OTY€THI IO 6 BBINOJIHEHHBIM HUMH Ja00paTopHbIM padoTam. OTUET, OTBEUAIOIIUN BCEM
npeabABIsieMbIM TpeOOBaHUSAM, OLleHUBaeTcs B 1,5 Oana

9




[TpeoOpasyeT ucXoaHbIe JaHHbIE, CTPOUT COOTBETCTBYIOIINE I'papUuecKue 3aBUCUMOCTH,
paccunThIBaeT HeoOXoauMbIe apameTpsl. [Ipeqnaraercs pemuTs 3a1ady ¢ npeoOpa3oBaHUEM
MCXOJIHBIX JIaHHBIX, TIOCTPOECHHEM COOTBETCTBYIOIUX I'papUueCcCKuX 3aBUCUMOCTEI U pacyéTom
MapaMeTpoB JUCIIEPCHBIX CUCTEM JTMOO MOBEPXHOCTHOTO CIIOSL.

Brnageer TeopeTrueckuM MaTepHUanoM, HEOOXOIUMBIM ISl YCIIEIITHOTO MPOXOKICHUS
nabopaTopHOTO MpakTUKyMa. [IpeyraracTcst OTBETUTH HA JIBA BOIPOCA TEOPETHICSCKOTO
XapakTepa, CBSI3aHHBIX C MMPOXOKICHUEM MpaKTUKyMa. Kakplif ncuepbIBaonIfii OTBET
oneHuBaercs B 1 Oa.




