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1. AHHOTAILIUA
K padoyeii nporpaMme THCHHUIIMHBI
b1.0.16 Xumus
TpynoemkocTs 3 3.e.

1.1. Heab ocBoeHUst U KpaTKoe Co/iep:KaHue JUCIUIITHHBI

Lenb ocBOGHUS: YTyOJIeHNE MMEIOIUXCS IIPEICTABICHUH 1 TIOTYYSHHE HOBBIX 3HAHHWIA H YMEHUI
B 00jacTh XUMMH, O0€3 KOTOPbIX HEBO3MOXXHO pEIIEHHE COBPEMEHHBIX TEXHOJOIHYECKHUX,
9KOJIOTUYECKUX, CBIPHEBBIX U SJHEPIE€TUUECKUX MTPOOIIEM, CTOSIINX Nepes ueraoBeuecTBoM. Coneprxkanue
JUCLUIUIMHBI UMeeT QyHJaMEHTAlbHbI XapakTep, 4YTo HeoOxoxumo g (opMUpOBaHUS Y
CTYJIEHTOB MAaTE€pUATUCTUIECKOTO MUPOBO33PEHNUS U Pa3BUTHS HAYYHOT'O MBIIUICHHUS.

3amaya JUCHMIUIMHBI — OOy4YE€HUE CTYJEHTOB TEOPETUYECKMM OCHOBaM 3HAHUH O COCTaBe,
CTPOGHMM H CBOWCTBaX BEIIECTB, HX IPEBPAICHMUIX, a TaKKe€ O SBICHUAX, KOTOPBIMHU
COIPOBOKAAOTCS NMPEBPAILECHUS OJHUX BEILECTB B APYTHE NIPU IPOTEKAHNN XUMHUYECKUX PEaKLIUN.

Kpatkoe conepkanue aucuumiauHbl: CTEXHOMETpUYECKUE (KOJUYECTBEHHBIE) COOTHOIIECHUS B
xumuH. CTpoeHHe aToMa M NEpPUOJUYECKas CUCTEMAa XUMHUYECKUX JJIEMEHTOB. XHMMHUYECKasl CBA3b.
TepmonnHaMyka M KHHETHKAa XUMHYECKMX IpoueccoB. PactBopel. JlMCHEpCHBIE CHCTEMBL.
OnexTpoxumuueckue npouecchl. Koppos3us. Xumus BbICOKOMOJIEKYIISIPHBIX COETUHEHUH (ITOJUMEPHI,
HAHOCTPYKTYPBI).

1.2. IlepevyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMBbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMbI

npodeccuoHaIbHON
nesitensHocTH (OIIK-5)

MaTepHaJioB, BEIOUPAET
KOHCTPYKIIMOHHBIC MaTePUaIIbI
B COOTBETCTBHH C
TpeOyemMbIMU
XapaKTePUCTUKAMU JIJIS
HCIIOJIL30BAaHUA B 00JIaCTH
npoeCCHOHATBLHON
JIEITENILHOCTH

[Tnanupyemblie HanmenoBanue unnukaropa | [lmanupyemsbie pe3ynbTaTsl 00ydeHHUS
pe3yJIbTaThl OCBOCHUS JOCTH)KEHUS] KOMITETEeHLIUH 10 AMCLUIUINHE
IIPOrpaMMbl
(comeprkaHue U KOJIbI
KOMIIETEHITHI)
CIIOCOOHOCTb OIIK-5.1. leMmoHCTpUpYET 3Hamb. OCHOBHBIE 3aKOHBl XHMMH,
HCIIOJIb30BaTh CBOWCTBA | 3HaHHME 00OJacTel KJIaccu(UKAIUIO u CBONCTBA
KOHCTPYKIIMOHHBIX U | IPUMEHEHUs, CBOICTB, XMMHUYECKHX D3JIEMEHTOB, BEUIECTB U
ANEKTPOTEXHUYECKUX XapaKTEpUCTHK U METO/I0B COEJIMHEHUM; COBPEMEHHBIE
MaTepHallOB B pacyeTax | MCCIIeAOBaHUS NpEeCTaBICHUs O CTPOCHUU aTOMOB M
[IapaMeTPOB U PEXKHUMOB | KOHCTPYKIIMOHHBIX MOJIEKYJ; BUJbl XUMUYECKOU CBS3H U

CIIOCOOBI ee o0pa3oBaHus;
3aKOHOMEPHOCTH MIPOTEKAHUS
XUMHYECKHX TMPOLECCOB U (DaKTOPHI,
BIIUSIOIIIE HA CKOPOCTH Y HAIIPaBJICHUE
XUMHYECKHX pEakiuil; XUMHYECKHe
CUCTEMBI (PacCTBOPBI, KaTATHTUYCCKUE,
TUCTIEPCHBIE, INEKTPOXUMHUYECKUE
CUCTEMBI), UX CBOWCTBA;

yMembs: IPUMEHSTh HEKOTOPBIE METO/IbI
XHMHYECKOT0 HCCACIOBAHMS BEIIECTB U

COCHHHGHHﬁ; IJIaHUPOBATDh
XHUMHUYCCKUC SKCIICPUMCHTDI JIIA
IMPOBCPKHU HAayYHBbIX THUIIOTE3,
IIOJIB30BaTHCA XUMHNYECCKHUM

0o0Opy/IOBaHMEM W pCaKTHBAMHU B
COOTBETCTBUM C HMHCTPYKLUMEH WU
METOJMKON TPOBEICHUS SKCIIEPUMEHTA
¢ coOmroieHneM TpeOOBaHUN TEXHHUKHU
0€30MaCHOCTH; TPABWJIBHO TPOBOJUTH




HAOJIIOIEHUS u WU3MEPEHUS B

XHUMHUYECKOM OIIBITE, BECTH
7ab0opaToOpHbI  KypHal, JieNnaTh
XHUMHUYECKHUE pacyeTsl u

MaTeMaTHYECKyl0 00pabOTKYy [aHHBIX,
000011aTh MOTYYESHHBIE Pe3yJIbTAThI;
é1a0emsv: MHPOPMAILIMEH 0 HA3HAYCHUHU
U 00NacTsIX NPUMEHEHUS OCHOBHBIX
XUMHUYECKHUX BEIIECTB M  UX
COEeIMHEHUN

1.3. MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

HNunexc HanmeHnoBanue Ceme | naexchl 1 HAMMEHOBAHUS yY€OHBIX TUCIUATIIINH
JUCLUTIINHBI CTp (Moaynen), mpakTHK
nu3yue JUIST KOTOPBIX
HUS | Ha KOTOPBIC OMHPACTCS | COJCpIKAHUE NaHHOU
coJiepKaHue JaHHOU JACITUTLTUHBI
JTUCITUTUTAHEL (MOyJist) | (MOJYJISI) BEICTYIAET
Onopou
b1.0.16 Xumus 1 3HAHUSA, YMECHUS U b1.0.04
KOMIICTCHIINH, be3omacHOCTH
MOJTyYCHHBIC JKU3HEACATECIBHOCTH
00ydJaronmmMucs B b1.0.19
CpeIHeM DNEeKTPOTEXHUUECKOE
00111e00pa30BaTeIbHOM | U KOHCTPYKIIMOHHOE
y4eOHOM 3aBEICHUU MaTepHUaIOBeICHNE

1.4. SI3bIk MpenogaBaHusi: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yuebnoro miana (rp. b-2I1-22):

Ko n HazBaHue AMCIMIUIMHBI IO YYeOHOMY TIJIaHy

b1.0.16 Xumus

Kypc nzyuenus

1

CemecTtp(bl) U3yUeHUs

1

dopma MPOMEKyTOYHON aTTecTaluu (3a4eT/9K3aMeH )

OK3aMeH

PacuerHo-rpaduueckas paboTa, ceMeCTp BBITIOJIHCHHS

1

TpynoemkocTts (B 3ET)

33ET

Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.:

108

Nel. KonrakTtHas  pabora  oOyvamommxess ¢
npenoaasaresiem (KP), B yacax:

O0BeM ayTUTOPHOM Brtu.c
paboTsl, IPUMEHEHNEM
B yacax JOT um 20!, B

Jacax

O6nem padotsl (B wacax) (1.1.+1.2.+1.3.):

55 -

1.1. 3aHsTHS JIGKIMOHHOTO THUMA (JIEKIIUH)

36 -

1.2. 3aHaTHs CEMHHAPCKOro TUNA, BCETO, B T.4U.:

18 -

- ceMUHaphI (IPaKTHYECKUE 3aHATHS, KOJUTIOKBUYMBI
W T.I1.)

- 1abopaTopHbIC PaOOTHI

18 -

- IPAKTUKYMBI

1.3. KCP (koHTpOJah C€aMOCTOSITEIBHOW pPaboTHI,
KOHCYJITAITHH )

1 -

Ne2. CamocrosiTesqibHass pabora odyuarommuxcs (CPC)
(B yacax)

17

Ne3. KoumuecTBO 4acoB Ha J3k3aMeH (TIpU HaJIUYHUH
9K3aMeHa B YUeOHOM IIIaHe)

36

1yKa3LIBaCTCﬂ, €CJIM B aHHOTallu1 O6pa3OBaT€HLHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX

TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcero KonraktHas padora, B yacax Yachl
JacoB CPC

u3 HuX ¢ npumenenneM D0 u JIOT
u3 HuX ¢ npumenenueM 20 u JIOT
u3 HuX ¢ npumenenueM 20 u JIOT
u3 HuX ¢ npumenenueM D0 u JIOT

CeMuHapsl (MPaKTUYCCKUE 3aHATHS,

KOJUJTOKBUYMBI)
[IpakTukymbl

o | JIJabopatopHbIe paObOTHI
— | KCP (xoHCynbTammm)

| Jleknun

Xumus Kak pasjaen 72
€CTEeCTBO3HAHMUSI.
CrexnoMeTprudecKue
3aKOHBI XUMHH (TeMa 1)
Crpoenue atoma u 4 - - - - - - - -
nepuoanyecKasi CucTeMa
J.. Mennencena (Tema 2)
XuMHuecKast CBsI3b U 4 - - - - - - - -
CTpOeHHE MOJIEKYI (Tema 3)
OOm11e 3aKOHOMEPHOCTH 4 - - - 4 - - - 2 (JIP)
XUMHUYECKUX PEaKIuit
(Temsl 4, 5)
PactBops! (Tems!I 6, 7) 4 - - - 4 - - - 2 (JIP)
OCHOBBI JIEKTPOXUMHUHN 8 - - - 8 - - - 4 (JIP)
(temsr 8-11)
JucnepcHble U KOJTIOUAHBIE 2 - - - - - - - -
cucteMsl (Tema 12)
XuMUs TOJTMMEPOB 2 - - - - - - - -
(BBICOKOMOJIEKYJIISIPHBIX
coenuHeHui) (Tema 13)
TectupoBanue 4 - - - - - - - 3 (IIT)
PI'P - - - - - - - - 6 (PTP)
DK3aMeH 36 - - - - - - - - - 36
Bceeo uacos 3a 1 108 | 36 | - - - | 18| - - - | 1| 17(36)

cemecmp
[Ipumeuanne: JIP — coctaBieHne oT4eTOoB N0 JabopaTopHbIM 3aHATHAM, [IT — moaroroBka k TectupoBaHmioo, PI'P —
HaN#CcaHUe PacyeTHO-rpauIecKoil paboThI.

3.2. CopepxaHnue TeM NPOrpaMMbl AU CHHUIIIMHBI
Tema 1. Xumus kak pazoen ecmecmeo3nanus. Cmexuomempuueckue 3aKOHbl XUMUU
[Mpeamert u 3agaun XuMUH. XUMHYECKHE 3HAHHUS B IPAKTHUECKOHN JEITEIILHOCTH JIIOAEH. XUMUs
B CHCTEME €CTECTBEHHBIX HayK.



HcTopust XuMun: TOUCK TIepBOdJIeMeHTa B ¢pmitocopcknx yaeHusx pesueit ['peryn; anxumus,
ATPOXUMHMSI; OTKPBITHE MEPBBIX XUMUYECKUX 31eMeHTOB. Tpynsl M.B. JlomonocoBa u A.JI. JIaByasbe;
3aKOH COXPAaHEHHUS MacChl BEIIECTBA; ATOMHO-MOJIEKYJIIPHOE YUYEHUE U YYEHHE O COCTaBE BEIECTBA.
JUx. JlanbTOH: 3aKOH KpaTHBIX OTHOLIEHUH, aTOMHBIN Bec. Kitaccudukaryst 31eMEeHTOB 110 UX aTOMHBIM
Becam. JK. TIpycT: 3aK0H HmocTOsIHCTBA cocTasa. M.51. Beplienuyc: XuMuueckas CHMBOJINKA, YPABHEHHS
XMMHUYECKHX PEAKLUi, yTOUHEHNE aTOMHBIX BECOB. [[oHATHSA: aTOMHAsI € IMHNLIA MACChl, OTHOCUTENIbHAS
aTOMHAsl Macca 3JIEMEHTa, OTHOCUTENIbHAA MOJIEKYJIApHas macca Bemectsa. K.JI. 'eit-JIroccak: 3akoH
IPOCThIX OOBEMHBIX OTHOIIEHMH. A. ABorajapo: 3akoH ABorajapo, uucio Asorajapo. Ilonstue o
KOJINYECTBE BEIIECTBA: MOJIb, MOJISIPHASI Macca, MOJISIpHBIA 00beM ra3oB. ['a3oBeie 3akoHbl. 1. Puxrep:
MOHATHE PKBUBAJICHT, 3aKOH SKBMBAJIEHTOB. BaJleHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckan cucmema /.. Menoeneega

Artomuctnueckue runotessl JJemoxpura, . Hetotona, JI. [lansrona. OTKpbITHE 3JEKTPOHA U
JIPYTUX dJeMeHTapHbIX yacTull. Mozaens atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
no 3. Pesepdopny («Ilnanerapnas monensy). [IpotuBopeunss B mogenu O. Peseppopaa. OcHoBHOE
IIOJIOKEHUE KBAaHTOBOM Teopuu. Monens atoma no H. bopy. KoprmyckynspHO-BOIHOBOW Iyann3m
2JIEMEHTApHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJICTABICHUS O CTPOEHUU aToma: SApO: COCTaB,
3aps] AApa, aTOMHBIN BeC, OPSAKOBBIM HOMEDP B MEPUOAUYECKON CHCTEME, U30TOIBI; DJIEKTPOHHAS
000J104Ka: 3JIEKTPOHHAsA OpOUTAIb, KBAHTOBBIE UKcia (IJ1aBHOE, OpOUTAIBbHOE, MArHUTHOE, MATHUTHOE
CIMHOBOE); 3alOJHEHHE SJIEKTPOHHBIX CJ0eB: NpuHUMN [laynu, NMpuUHIMII HaUMEHbLIEH SHEpPruH,
npaBuino XyHuaa, npasuia KiiedkoBckoro.

CocTosiHME 3JEKTPOHHBIX OOOJIOYEK JIEMEHTOB U TMEPUOAUYHOCTb MX CBOMCTB: SHEPIHs
WOHU3ALIMH, CPOJICTBO K DJIEKTPOHY, IEKTPOOTPULATEIBHOCTD, aTOMHBIE PAaIUYCBHI.

Tema 3. Xumuueckasn céa3b u cmpoenue moJiexy’i

OcHoBHbIE MONOXKEHUSI Teopuu cTpoeHus Bemects A.M. bytineposa. CoBpeMEHHOE MOHSTHE
XUMHYECKOH CBSI3U: YHEPTUSl XUMUYECKON CBA3H; JIMHA XMMUYECKOH CBSI3U. BBl XMMHUYECKOH CBSI3U.

KoBanenTtHast cBsi3b. MeTo BaJEHTHBIX CBS3eM. XapaKTEpUCTUKU BaJEHTHOM CBS3H:
HACBIIAaEMOCTh, HANIPABJIEHHOCTb, MOIAPU3yeMOCTb. [ MOpuan3anys aTOMHbBIX BaJICHTHBIX OpOUTaIEH.
MeTtoa MOJEeKYJISpHBIX OpOHUTaIeid. DIEeKTPOHHBIE CTPYKTYPBl HEKOTOPBIX MOJIEKyJ o mMeroay MO u
uXx cBoMcTBa. FloHHAas CBA3b.

Mertannuueckas cBsi3b. MeTauibl, IPOBOJIHUKH, TIOTYTIPOBOIHUKH, TUIIEKTPUKH.

Bonopoanas cBsizb. MexmoleKyspHbie B3auMmoiericTBus (cuiibl Ban-ngep-Baanbca).

KommiekcHble coeiMHEHUs: HOH-KOMIUIEKCOO0pa30BaTesb, JUTaH/Ibl, BHyTPEHHSS U BHEILIHSSA
cdepbl, KOOPAUHALMOHHOE YUCI0. MOHO- M NOJIMIEHTaTHbIE JUranasl. HoMeHk1aTypa KOMIUIEKCHBIX
coenuHeHuil. Kinaccudukamms KOMIUIEKCHBIX coenHeHuH. J(ruccoruanusi KOMIUIEKCHBIX COSTUHEHHM.
KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO HOHA. [Iprpoga XUMHUYECKON CBSI3M B KOMILUIEKCHBIX
coenvHeHUsX. [I[puMeHeHre KOMIUIEKCHBIX COEAMHEHUMN.

ArperatHoe  cocTtostHMe — BemlectBa.  Kpucrtaiuimdeckoe U aMOppHOE  COCTOSIHHE.
Kpucrannuueckas pemerka. XUMHUYECKas CBA3b B KPUCTANINYECKUX TENAX.

Tema 4. Inemenmot Xumuyeckou mepmoouHaAmMuKu

BuyTpenHnss sHeprusd. [-il 3aKk0oH TEpMOAMHAMUKH NPUMEHUTEIBHO K XMMHUYECKUM CHCTEMaM.
[ToHATHS «3HTANBNUA», «CTAaHAAPTHAS SHTAIBIUSAY, «IHTAIbIHA OOpa30BaHUS». DHEPreTHUECKue
3 PeKTH XUMUUECKUX peakuuil. TepMoxumuueckue ypaBHeHus. 3akoH ['ecca u cinenctBue u3 Hero. I1-
H 3aKOH TEPMOJMHAMUKHM IPUMECHHUTEIBHO K XUMHUYECKMM cucTteMaM. lloHsATne <«@HTponus»,
«CTaHJapTHas HSHTponus». HampaBieHue NpPOTEKAaHUS XUMUYECKOW pEaKIUHM. OHTAIbIMUHBIA U
SHTPONMHUUHBIA (akTopsl. DHeprus ['nbOca. BrnusHue temmeparypbl Ha HampaBiICHHE MPOTCKAHUS
XUMUYECKUX PEAKLIUN.

Tema 5. Xumuueckasa Kunemuka

[lonsTe cucTteMbl, BUABI XMMHMUYECKHX CHCTEM. ['OMOr€HHBIE U TI€TEPOICHHBIE PEAKIUU.
CKOpOCTh TOMOTE€HHBIX M T€TEPOre€HHBIX peakiuil. DakTophl, BIUSIONIME HA CKOPOCTh XUMUYECKOMN
peaKIu: KOHIEHTpauus (3aKOH JEHCTBYIOIMIMX Macc), Temreparypa (TeMmrepatrypHblii ko3dduuuent
peakmuu, npaBmwio Bant-I'odda), sHeprus aktuanuu. YpaBHeHHE AppeHuyca.




Karanuz u karamutuueckue cuctemsl. [IpuMeHeHME KaTaau3aTOpOB B XMUMHUYECKHX,
OHMOJOTUYECKHX, TEXHUYECKUX CUCTEMaX.

Xumnueckoe paBHoBecue. KoHcranta XmMuueckoro pasHoBecus. llpaBuna cmemeHus
xumu4deckoro pasHoBecus (mpunuui Jle [llarense-bpayna).

PaBHOBecusi B rereporeHHBIX cucteMax. da3oBoe paBHOBecwe W mpaBwio (a3 ['mbOca.
[IpeacraBnenus o fuarpaMmax COCTOSTHUM.

Tema 6. Pacmeopuvl Kak xumuueckue cucmemul

Onpenenenue u kaaccuduraus pactBopoB. CriocoObl BeIpaKeHHsI KOHIICHTPAIIUH PAaCTBOPOB.
[Ipoueccel pactBopeHusi. [IoHATHS «CONBBATHIY, «TUAPATHI», «KPUCTAJUIOIMIPAThDy. PacTBOpUMOCTD
BEILECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMIX. 3aAKOH pacupeneseHus. JKCTpakuus. 3akoH ['eHpu u
3akoH Payms mns umpeanmbHBIX pacTBopoB. Ocmoc. YpaBHenue Bant-IT'odhda nns ompenenenus
OCMOTHYECKOr0 faBieHus. D0ynuockonus. Kpuockomus.

Tema 7. Pacmeopul 31eKmpoiumoe

Teopus anexrponurnueckoil quccounanuu C. Appennyca u .M. MenneneeBa. Ilokazarenu
IPOLIECCOB 3JIEKTPOJIUTHUECKON AMCCOLMAIMM: CTENEHb IUCCOLMAIMN, KOHCTAHTa AMCCOLUAINH,
KaKyLIasicsl CTENEHb JUCCOIMAluU, aKTUBHOCTh HOHA. MoHHas cuiia pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEN C TOUKHU 3PEHUS AIEKTPOIUTUYECKON JUCCOLUALINH.

PaBHOBecue ManmopacTBOPUMBIN 3JIEKTPOJUT — HACBILIEHHbIM pacTBop. IlpomsBeneHue
pPacTBOPUMOCTHU. Y CIIOBUS BBINAIEHUS U PACTBOPEHUS OCAKOB.

DREeKTPOIUTHYECKAs TUCCOManus Boibl. Bomopoanslit mokaszarens pH. CriocoOs! onpeneneHus
BOJIOpPOJHOrO Mokasarens. bydepHsie pacTBOpBHI.

I'unponuz coneit. [lokazaTenu mpoieccoB TUAponu3a (CTEMEHb TUAPOJIN3a U KOHCTaHTa
THIIPONTH3a), (PaKTOPHI, BIHSIOIINE HA AT TPOIIECCHI.

Tema 8. OkucnumenvHno-60ccmanosumeibHvle NPOUECChl

Crenenb okucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M CIIOCOOBI COCTaBICHUS UX
ypaBHEHUH (METOJ] JIEKTPOHHOTO OanaHca, MEeTOI MOHHO-MOJIEKYJISPHBIX MOodypeakuuit). Baxueiime
OKHCIIUTEHN U BOCCTAHOBUTEIH, 3HAYCHNUE B IIPOMBIIUICHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKHME MCTOYHMKHM DJIEKTpUUECKOM 5SHepruu. ['anpBanmueckue snemeHTsl. OJIC.
ONeKTpoAHbIe TOTeHUHaNbl. YpaBHeHue Hepucra. CraHmapTHBIA — BOAOPOIHBIA  AIEKTPO/I.
CraHgapTHBIN 1EKTPOAHBIN NOTEHIMAI. P HanpsKeHU METalIoB.

Tema 10. nekmponus u e2o 3aKonbl

ITocnenoBaTenpbHOCTD 3JIEKTPOAHBIX IPOLIECCOB MPU ATEKTPOJIU3E paciliaBa U pacTBOpa. 3aKOHBI
®apanes. [I[pumenenne >JeKTpoin3a.
Tema 11. Koppo3usa u 3auguma memannoe

Bunet kopposuun. @akTopsl, BIUAIOMIKE HA CKOPOCTh KOppo3uu. CrocoObl 3alIUThl METAIIJIOB OT
KOppO3UH.

Tema 12. /lucnepchoie u KonnouoHuvle cucmemol

JliucniepcHOE COCTOSIHUE BEIIECTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Konnounnnele cuctemsl U ciocoObl ux nosydeHus. CTpoeHHne KOJUIOMAHBIX YacTHIl (MULIEILT).
OnTHyeckue U 3JEKTPUYECKUE CBOMCTBA KOJUIOMA0B. PaKTOpPbl YCTOMUYMBOCTH KOJIJIOUJHBIX CHUCTEM.
Koarymsmus. 3HaueHre KOJIOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMaX.

Tema 13. Xumusn nonumepos (8b1COKOMONEKYAAPHBIX COCOUHEHUIL)

CtpoeHne u CBOWCTBA MOIUMEPOB. Buabl monumepoB. Y cToHYnBOCTh MOJUMEPOB. OCHOBHBIE

MOJIUMEPHBIE MaTEpUAIIbI.

3.3. ®opmbl M MeTOABI IPOBEACHUS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTUU
B nponecce npenogaBanusi JUCHUILIUHBL UCTIONB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTHH HapsIy C
AKTUBHBIMH U UHTCPAKTUBHBIMU TCXHOJIOTUAMMH.



Yueonwvie mexHoocuu, UCnojib3yemole 6 O6pa306am€ﬂbHOM npoyecce

Paznen Cemectp Hcnonb3yemble akTHBHbIC/HHTEPAKTHBHBIC KonnuectBo yacos
00pazoBaresibHbIe TEXHOJIOTHH
1-6. Obmas xumus 1 Pabora B ManbIxX Tpymmnax Ha 1a00paTOpHBIX 8
3aHATHAX

Paboma 6 manvix epynnax na nabopamopmusix 3auamusax M03BOJISET Pa3BUTh YMEHHE paboTaTh B
KOMaH/I¢, IJIJaHUPOBATh U JEJIaTh BBIBOJBI HA OCHOBAaHUU ITPOU3BEICHHBIX JIEHCTBUH, T.€. 3aKJIaIbIBACT
OCHOBBI HAy4YHO-HCCIIEZI0BATENILCKOM paboThl B JasibHEHIIEH MpodecCHOHabHON AEATENbHOCTH.

4. Ilepeyenn y4eGHO-METOIUIECKOr0 00ecneYeH s I CAMOCTOATEILHOM padoThI?

oﬁyqamumxcn o JMCHMIIJIMHE

Conepxanne CPC
Ne HaunmenoBanue pasnena Bug CPC Tpyno- ®DOopMBI I METOJTBI
(TeMbI) AUCIUTITUHBI €MKOCTb (B KOHTPOJISL
Jacax)

1 OO1ne 3aKOHOMEPHOCTH CocraBieHne 0T4eTOB M0 2 IIpoBepka 0T4eTOB 1O
XUMUYECKUX PEaKLUM naboparopHbiM 3auaTusiM (ayn. CPC) 71200paTOPHBIM 3aHITUSIM
(temsl 4, 5)

2 PactBops! (Temsl 6, 7) CocraBneHue 0T4ETOB M0 2 IIpoBepka oTueTOB NO

naboparopHbIM 3aHaTusiM (ayn. CPC) 71200paTOPHBIM 3aHSTHSIM

3 OCHOBBI MEKTPOXUMUU CocraBneHue 0T4ETOB O 4 IIpoBepka oTueTOB NO
(temsl 8-11) naboparopHbIM 3aHaTusiM (ayn. CPC) 71200paTOPHBIM 3aHSTHSIM

4 1-8 (temsl 1-12) [ToaroroBka kK TeCTHPOBaHHUIO (BHEAY . 2 TecrupoBanue

CPO)

5 1-7 (temspr 1-11) Hammcarne PI'P (Breayn. CPC) 7 [IpoBepka PI'P

Bcero yacos 3a 1 cemectp 17
JlaGopaTopHble padoThI
Ne HaumenoBanue paznena JlabopaTopHas paboTa win Tpyno- DOopMBbI U METOJIBI
(TeMBI) IUCIUITITHHEI n1a00paTOPHBIA MPAKTUKYM €MKOCTb (B KOHTPOJIS
gacax)
ayn./CPC

XuMus Kak pazzien Wucerpykrax no Th u I1b 2/- Jomnyck k 1a60paTopHbIM
€CTECTBO3HAHMSI. pabotam
CrexuoMeTpuIecKue
3aKOHBI XMMHUH (Tema 1)

1 XuMHUECKass KHHETUKA CKOpPOCTh ~ XHMMYECKHX  peakLuil. 4/2 IIpoBepka 0T4ETOB 11O
(Tema 5) XUMHAYECKOE PAaBHOBECHE J1a00PaTOPHBIM 3aHATHSIM,

2 PactBopsl (TeMa 6) SBnenus npu TIPUTOTOBJIEHUH 2/1 tectupoBanue, PI'P,

pacTBOpoOB 9K3aMeH

3 PacTBOpBI 271EKTPOTUTOB I'uaponus coneit 2/1
(Tema 7)

4 OKucnuTensHo- OKHCIUTENBHO-BOCCTAHOBUTEINIEHBIE 2/1
BOCCTaHOBHTEIILHbIC peakuuu
mporecckl (Tema 8)

5 ONEeKTPOXUMHUUYECKHE Pan HaNpsKEHUN METaJLIIOB. 2/1
mporecckl (Tema 9) l"albBaHUYECKUH 2JIEMEHT

6 DJEKTPOIN3 U €ro 3aKOHBI | DIEKTPOIIN3 2/1
(Tema 10)

7 Koppo3sus u 3amura Koppo3zus merammos 2/1
MeTauioB (Tema 11)

Bcero gacos 3a 1 cemecTp 18/8

2 CamocrosiTenbHas paboTa CTyACHTA MOXKET OBITh BHEAYAMTOPHOH (BBIONHSETCS CTYACHTOM CAMOCTOSTENBHO 6€3 ydacTHs
HperoiaBaTels — HapUMep, MOATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJCHTOM
B ayJIMTOPHHU CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAIPUMED, JJabopaToOpHas WM IIpakTHuecKas paboTa).
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PaGora Ha 1a00paTOPHBIX 3aHATHAX

B nepron ocBoeHMS JUCHUIUIMHBI CTYICHTHI TOCELIA0T Ja00paTOpHbIE 3aHATHUSA, Ie padoTaoT
B MalbIX TIpyNnax, CaMOCTOSITENIbHO W3Y4alOT JONOJHUTENIbHBIM TEOpPEeTUUYECKUIl Marepual K
71a00paTOPHBIM 3aHATUAM. TeopeTudeckas yacTb paOOThl BKJIIOYAET KOHCIIEKTUPOBAHHUE MPOBEICHUS
OTIBITOB BO BPEeMs J1a0OPATOPHOTO 3aHATHUS C 00s3aTEbHBIM MTPUBECHHEM O0BSICHEHUH HAOII0IaeMbIX
SIBIICHUH, BBIBOAOB, (DOPMYJT pEaKIuii.

Kpurepusmu orieHkr paboThl Ha J1aOOPaTOPHBIX 3aHATUSAX SBJISETCS: BIaIeHUE TEOPETUUECKUMHU
IIOJIO)KEHUSIMA TI0 TEME, BBINIOJIHEHUE TNPAKTUYECKUX 3aJaHul, 3HAHUE TEPMHUHOJIOTMH, HaJIU4He
YpPaBHEHUI PEAKIU OIBITOB.

[Ipy BBINOJIHEHUHU J1TAOOPATOPHOTO MPAKTHKYMa HCIOJb3YIOTCS CIEAYIOUIME METOIUYECcKue
pa3paboTKu:
3aiineBa H.B. JJabopatopHslii mpakTuKyMm 1o oouieit xumuu. — Tomck, 2006.

MaxkcuManpHBIN 0aJuT, KOTOPBIN CTYIEHT MOXKET HaOpaTh Ha JIA0OpaTOPHOM 3aHSATHH, — 2 OaJria.

CamocrosiTesibHas padoTa CTy/I€HTOB BKJIIOYAaeT MPOPabOTKY KOHCIIEKTOB JIEKIMM, 00g3aTeIbHON 1
JIOTIOJTHUTEBHON Y4eOHOM JUTepaTypbl B COOTBETCTBUHM C IUIaHOM 3aHATHS. OCHOBHOHM (opmoit
npoBepku CPC sBnsieTcss yCTHBIM (POHTAIBHBIA OMPOC Ha MPAKTHYECKOM 3aHITUU U TOCIETYOIas
IpOBEpKa 3HAHHI B XOJI¢ TECTUPOBAHUS U Ha IK3aMEHE.

Kputepusimu 1711 OLIEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CAMOCTOSITEIFHONW Pa0OTHI CTYICHTA
SIBIISTFOTCSI:

- YPOBEHb OCBOEHHS Y4eOHOTO MaTepHaa,

- YMEHHE UCTI0JIb30BaTh TEOPETHUECKIE 3HAHUS MPH BBHITIOTHEHNUH MPAKTHUECKUX 3a/1a4;

— c(hOpMUPOBAHHOCTH OOIIEYUCOHBIX YMEHUM;

- 000CHOBAHHOCTB M YETKOCTh M3JIOKEHHS OTBETA.

PacuetHo-rpadguueckas padora BkirouaeT 20 3a1aHui U3 CIEIYIOIINX TEM:
1) Crexuomerpudeckue 3akoHbl. OCHOBHBIEC KJIACChl HEOPTAHMUECKUX COSTMHEHUH.
2) Crpoenue spa atoMma. SlnepHele peakiuu. PainoakTHBHOCTb.
3) Xumuueckas CBS3b.
4) OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUUYECKUX PEAKLIUM.
5) PacTtBOphI KaK (HYU3UIECKHE CUCTEMBI.
6) PacTBOpBI 2JIEKTPOJIUTOB.
7) OKHCIUTETHLHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUH.
8) DIEeKTPOXUMHUYECKHE CUCTEMBI U IPOLIECCHI.

Tpebosanus k pabome: NpU PEUICHUU PACUYETHBIX 3a/la4 B 005A3aTEIBHOM IMOPSAKE PEKOMEHIYETCS
yKa3blBaTh (OPMYJIbI, 10 KOTOPBIM MPOBOJATCSA PACUETHI, & TAKXKE JIEIATh CChUIKY HA HUCIOJIb3yEMbIe
3aKOHBI. PemieHue 3amay OCyIIECTBISIETCS ¢ HCHONb30BaHUEeM yuyeOHoro mocobuss IDamnka H.JL
3agaun um ynpaxxHenuss mo o6meii xumuu. — M.: UnTerpan-Ilpecc, 2007 (u npyrue Bepcum
u3aanus). Beibop BapuaHTa OCyIECTBIISCTCS B COOTBETCTBHM CO CIIUCKOM CTYJICHTOB (TIOPSIKOBBIN
HOMED B XKypHaJe COOTBETCTBYET HOMEPY BapUaHTa).

Bap-
m No 3aymau
5 6 8 15 18 21 24 | 29 31 33 35 39| 46| 50 53 59| 60| 66 | 68
1 1 3 6 3 1 0 5 7 6 6 4 4 1 6 7 9 4 8 0 8
5 6 8 15 18 21 22 | 29 31 33 35 39| 46| 50 54 59| 60| 66 | 68
2 2| 4 7| 4 2 1 6 8 7 7 5 5 2 7 8 0 5 9 1 9
5 6 8 15 18 21 22 29 31 33 35 39| 46| 50 54 59 | 61 66 | 69
3 3 5 8 5 3 2 7 9 8 8 6 6 3 8 9 1 6 0 2 0
5 6 8 15 18 21 23 29 31 33 35 39| 46 | 51 54 59 | 61 66 | 69
4 4 6| 9 6 4 3 8 0 9 9 7 7 4 9 0 2 7 1 3 1
5 7 8 15 18 21 23 30 | 32 33 35 39 | 47 51 54 59 | 61 66 | 69
5 5 71 0 7 5 4 9 1 0 0 8 8 5 0 1 3 8 2 4 2




51 7] 8] 15 18 | 22| 23| 30| 32| 33| 35| 39| 47| 51| 54| 59| 61| 66| 69

6 6] 8 1| 8 6 5 0 2 1 1 9 9 6 1 2 4 9 3 5 3
51 7] 8] 15 18 | 22 23| 30| 32| 34| 36| 39| 47| 51| 54| 58| 61| 66| 69

7 7191 219 7 6 1 3 2 2 0 0 7 2 3 5 0 4 6 4
210 71 9] 15 18| 22| 23| 28| 30| 34| 36| 39| 47| 51| 54| 58| 61| 66| 69

8 81 81 3] 0 8 7 2 4 3 3 1 1 8 3 4 6 1 5 7 5
210 71 9] 15 18 | 22| 23| 28| 30| 34| 36| 39| 47| 51| 54| 58| 61| 66| 69

9 91 9] 41 1 9 8 3 5 4 4 2 2 9 4 5 7 2 6 8 6
13| 7| 9| 14| 18| 22| 23| 28| 30| 34| 36| 40| 47| 51| 54| 58| 61| 66| 69

10 0| 0] 5] 2 0 9 4 6 5 5 3 3 0 5 6 8 3 7 9 7
13| 7| 9| 14| 19| 22| 23| 28| 30| 34| 36| 40| 47| 51| 52| 58| 61| 65| 69

11 1 1| 6] 3 1 0 5 7 6 6 4 4 1 6 7 9 4 8 0 8
13| 7| 9| 14| 19| 20| 23| 28| 30| 32| 34| 40| 47| 51| 53| 58| 61 | 65| 69

12 21 21 7] 4 2 1 6 8 7 7 5 5 2 7 8 0 5 9 1 9
13| 7| 9| 14| 19| 20| 23| 28| 30| 32| 34| 40| 47| 51| 53| 58| 62| 65| 70

13 3] 3] 8] 5 3 2 7 9 8 8 6 6 3 8 9 1 6 0 2 0
13| 7] 9| 14| 19| 20| 24| 28| 30| 32| 34| 40| 47| 52| 53| 58| 62| 65| 70

14 41 4] 91 6 4 3 8 0 9 9 7 7 4 9 0 2 7 1 3 1
1 3] 6| 9| 14| 19| 20| 24| 29| 31| 32| 34| 40| 48| 52| 53| 58| 62| 65| 70

15 515101 7 5 4 9 1 0 0 8 8 5 0 1 3 8 2 4 2
1 3] 6| 9| 14| 17| 21| 24| 29| 31| 32| 34| 40| 48| 50| 53| 58| 62| 65| 70

16 6| 6] 1| 8 6 5 0 2 1 1 9 9 6 1 2 4 9 3 5 3
1 3] 6| 8| 14| 17| 21| 24| 29| 31| 33| 35| 40| 48| 50| 53| 59| 62| 65| 70

17 71 71 2] 8 7 6 1 3 2 2 0 0 7 2 3 5 0 4 6 4
13| 6| 8| 14| 17| 21| 24| 29| 31| 33| 35| 40| 46| 50| 53| 59| 62| 65| 70

18 81 81 3] 0 8 7 2 4 3 3 1 1 8 3 4 6 1 5 7 5
21 3 6| 8| 14| 17| 21| 24| 29| 31| 33| 35| 40| 46| 50| 53| 59| 62| 65| 68

19 31 91 4] 1 9 8 3 5 4 4 2 2 9 4 5 7 2 6 8 6
21 4| 6| 8] 15 17 21| 24| 29| 31| 33| 35| 41| 46| 50| 53| 59| 62| 65| 68

20 51 0] 5] 2 0 9 4 6 5 5 3 3 0 5 6 8 3 7 9 7

Kpurepunu onenku PI'P:
- IPaBWJIBHOCTH BBIITOJIHEHUS PACUETHOIO 3a/1aHMS;
- HaJIMYMe CChIJIOK Ha 3aKOHBI U (POPMYJIbI;
- IIOJIHOTA ¥ Ka4e€CTBO OTBETA HA BOIIPOCHI TEOPETUYECKOIO XapaKrepa.

1 mpaBUJIBHO pelIeHHas 3a/1a4a olleHuBaeTcs B 1 6as.
TecTupoBaHuUe SBISCTCS MPOMEKYTOUYHON MPOBEPOUHON pabOTOM MO Kypcy, MPOBOAUTCS 2 pas3a 3a
ceMecTp.

[Ipu noAroTOBKE K TECTUPOBAHUIO MCIIOJIB3YIOTCS CIIEIYIOINE METOIUYECKUE pa3pabOTKU:
[Morynsesa U.A. KoHTpOIbHO-HU3MEpPUTETBHBIEC MAaTEpUAIIbI IO AUCHUILTHHE « XuMus». Paznen «O0mas
xumus». — Heprourpu, 2015.

Temamuueckas cmpykmypa BT3 (vacmv «Obwas xumusay):
. Uctopus xumun. Crexuomerpus (40 3ananuii)

. Ctpoenue atoma (40 3amaHuii)

. XUMH4ecKas CBsI3b U cTpoeHue Bemectna (40 3aganuil)

. OCHOBBI XUMHUYECKOH TepMoauHaMuKH (20 3agaHmin)

. OcHOBBI XUMHUYECKOH KuHETHKH (40 3amanuii)

. PactBopsr1 (40 3amanuii)

. PactBopsl anekrponutoB (40 3aganuii)

. OcHoBbBI AnekTpoxumMun (40 3a1aHmi)

03N DNk~ W~

Bunpl TecTOBBIX 3aJaHUH:

Bun Komuuectso T3 Kon
3a1a n4ye
HUSA CTBO
npe
bigs (e}
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OO0pa3ipl TECTOBBIX 3aJaHUM:
1. 3apanne 3aKpBITOro THUNA
OTtHocuTenbHas MIOTHOCTH ra3a A 1o razy B paBHa x. OTHOcUTeNbHas IUIOTHOCTH raza B mo rasy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
Ortser: 4
2. 3agaHue OTKPBHITOIO THIIA
### — enUHMIIA U3MEPEHUS KOJIMYECTBA BEIIECTBA.
OtBeT: MOJIB
3. 3ajaHue HA COOTBETCTBHE
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COOTBETCTBHE BEINYUH U CAWHUIL UBMCPCHUA!

1 | Macca A. | aemMm.
2 | KonndecTBo BeniecTBa B. |r

3 | MonsipHasi Mmacca C. | MoJb
4 | OTHOCUTENBHAS aTOMHAI Macca D. | r/monb

OtBert: 1B, 2C, 3D, 4A

4. 3agaHue Ha yNOpsAI0YHBAHME

[TocnenoBarenbHOCTh COEIMHEHUN 0 MEPE YMEHBILIEHHUS OJSIPHOCTH CBSI3U:

OTtBer: DABC

OTHHUMAETCS 4acTh Oalia)

A. HBr
B. HCI
C. HF
D. HI

Kputepun orieHku tecta
1 mpaBuIIbHBINA 1 TOTHBIH oTBeT = 1 Gan. Ilpu ycnoBur MHOTOBapuaTHBHOCTH OTBETA OLIEHUBACTCS KaK
YHCJIO NMPABUWJIbHBIX OTBETOB, TaK U HAJIMYHME JUIIHUX WIM HEMPABWIBHBIX (B 3TOM CJIy4ae OT OLIEHKH

5. Mertoaunyeckue yKazaHus 1Js 00y4arOUUXCH M0 0CBOECHUIO JUCHMILIHHBI
Meroandeckue ykazaHusl JUIsl TIOMOIIM O00YJYarOImUMCs B yCIICIITHOM OCBOCHUU THUCIMIUIMHBI B
COOTBETCTBUU C 3alUIAHMPOBAHHBIMU BHUJAMHU YYEOHOH U CaMOCTOSTENLHOW pabOThI OOYYarOIIMXCs
pasmemiensl B CIO Moodle: http://moodle.nfygu.ru/course/view.php?id=12425

PelTHHrOBBIH perJiaMeHT 10 JUCHMUILIMHE:

No Buj BeinosiHsieMoii yueOHoil padoThl KonunuecTso KonunuectBo Ipumeuanue
(KOHTpOJHpYIOIHEe MAaTepHAJIbI) 0amioB (min) | OamwioB (max)
HUcnoimanus / Bpems, uac
Dopmvr CPC
1 | PabGora Ha 8 JIP*1=8 8 JIP*1=8 8 JIP*2=16 3HaHHUE TCOPHH;
71a00PaTOPHBIX 3aHATHIX COCTaBJICHHE KOHCIIEKTa
2 | IlpomexxyTouHOE 2 T*1=2 25 28+6=34 JIOTIOJTHUTENbHBIC OalTbl
TECTHPOBAHHE O (o 3 Ha KaXXIplil TeCT)
paszaenaM AUCLUIIINHEL JAr0TCs TP YCIIOBUU
Habopa > 60%
MPaBUJIBHBIX OTBETOB
3 | PIP 7 12 20 B IIHCEMEHHOM BHJIE,
WHJIMBUTy aJIbHBIC
3aJaHus IO BapHaHTaM
HToro 3a 1 cemecTp: 17 45 70

6. @OH OLIEHOYHBIX CPEACTB ISl MPOBEAeHUS MPOMEKYTOYHOM aTTecTAllMU 00y4aK0IIMXCS 10

JQUCIHUILTHHE

6.1. [Toka3zarenu, KpUTEPUH U IIKAJIA OLICHUBAHMUSI

HaunmenoBanue [lokazarens YpoBHH Kpurepuu oniennBanust OreHka
WHIKATOpa OIICHUBAHHUS OCBOCHHUS (meckpumTOpHI)
JIOCTYOKEHUS (mo m. 1.2. PITMT)
KOMIIETEHIAI
OIIK-5.1 3HAMb! OCHOBHBIE Beicokuit Jlan mONMHBINA, pa3BepHYTHI OTBET OTJIUYIHO
3aKOHbI XUMHH, Ha MOCTaBJICHHBIN BOIIpOC,
ki1accudukamoo  u NoKazaHa COBOKYITHOCTh
CBONCTBa OCO3HaHHBIX 3HAHUU o
XUMHYECKIX JUCIIATUTHHE, JTOKa3aTeIbHO
JJIEMEHTOB, BEILECTB PACKpBITEl  OCHOBHBIC TIOJIOXKEHUS
u COEIMHEHUI; BOIIPOCOB; B OTBETE
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COBpEMEHHbIE

MPEACTABICHHUS o
CTPOCHHH aTOMOB W
MOJIEKYI, BU/JIbL
XUMHYECKOH CBSI3U U
CITIOCOOBI ee
o0pa3oBaHus;
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
MPOLIECCOB u

(hakTophI, BIHUAIOIINE
Ha  CKOpOCTh U
HaTpaBJIeHUE
XUMHNUYECKUX
peakuuii;
XUMHNUYECKUE
CUCTEMBI (PacTBOPBHI,
KaTaJIMTHYCCKUE,
JTUCTICPCHEIE,
JIEKTPOXUMUICCKHE
CHUCTEMBI), ux
CBOIICTBA;

yMemb.  TIPUMEHSTH
HEKOTOPhIE  METOJBI
XUMHYECKOTO
HCCIICIOBAHHUS
BEIIIECTB u
COCIUHECHUI;
TUTAHUPOBATH
XUMHYCCKHUE
SKCIICPUMEHTHl IS
MPOBEPKH  HAYYIHBIX
TUIIOTE3;
MOJIb30BATHCS
XUMHYECKIM
o0opynoBaHHEM W
peaKTUBaMu B
COOTBETCTBUU c
UHCTPYKLHEH U
METOJIUKON
MPOBEACHUS
JKCIICPUMEHTA c
CcOOIIIOIEHNEM
TpeOOBaHMI TEXHUKH
0e30I1aCHOCTH,
MPaBUIBHO
MIPOBOIUTH
HaOIIOAEHNS u
HU3MEpeHUs B
XHUMHUYCCKOM OIIBITEC,
BECTU J1abOpaTOPHBIN
KypHa, JICNaTh
XUMHYECKHIE PaCUCThI
U MaTeMaTHYECKYIO
00paboTKy HNaHHBIX,
0000mare
MIOJTyYCHHBIE
pe3yIIbTaTHI;
en1adems.
uHpopmanuei 0
Ha3HaA4YCHUU u
obacTsix

[IPOCIIEKUBAETCA YETKAsI CTPYKTYPa,
JIOTUYECKasl I0CJIE0BATEIbHOCTD,
oTpaxarouias CYILIHOCTh
PacKpbIBa€MbIX TMOHSITHHA, TEOPHA,

SIBJICHUW. 3HaHWE TI0 MpEAMETY
JIEMOHCTPUPYETCS Ha ¢done
MMOHUMAHHS €r0 B CUCTEME JaHHOW
HAYKH ©  MEXIUCIUILTHHAPHBIX
CBsI3€eil. OrtBer H3JI0KEH
TUTEPaTypHBIM SI3BIKOM c
HCII0JIb30BAHUEM COBPEMEHHOI

JIMHTBUCTUYECKOH TEPMHMHOJIOTHH.
MoryT ObITh JOIYIIEHBI HEAOYETHI B

OIpe/IeNICHUH MTOHATHH,
WCIIPaBIICHHBIE CTYJIEHTOM
CaMOCTOSITEIILHO B npoiiecce

oTBeTa. B mpakTHyeckoMm 3asaHUA
MOXeT  OblTh  jomymieHa |
(hakTHyecKas ommnoKa.

BazoBriii

Jlan ToNHBIN, pa3BepHYTHIA OTBET
Ha ITOCTaBJICHHBIN BOIPOC,
MIOKa3aHO yMEHHE BBIJICTTUTH
CYIIECTBEHHBIE W HECYIICCTBCHHBIC
MIPU3HAKH, MIPUYNHHO-
cieAcTBeHHBbIE CBsi3U. OTBET 4ETKO
CTPYKTYPHPOBaH, JIOTHUYEH,
M3JI0KEH JINTEPATYPHBIM SI3BIKOM C
HCTIOJIb30BaHUEM COBPEMEHHOM
THCTOJIOTHUECKOH TEPMHHOJIOTHH.
Morytr OBITH  JOmylieHel  2-3
HETOYHOCTH WJIM HE3HAYHTEJbHbIC
OIKMOKY, UCIIPABICHHbIE CTYICHTOM
C TMOMOIIBI IpenojasaTens. B
MPaKTHYECKOM 3alaHUU MOTYT OBITh
JIOTTYIIIEHBI 2-3 (dakTHaeckue
OIINOKH.

XOPOIIO

Munn-
MaJIbHBIN

Jlan HeZoCTaTOYHO TOJHBIA H
HEIOCTaTOYHO Pa3BEPHYTHIH OTBET.
Jlormka ® TOCIIEZOBAaTENHFHOCTH
N3JI0KCHUA UMCHOT HapyuicHus.
JlonyiieHs! OMMOKKH B PacKpPHITUH
MOHSITHH, YIIOTPEeOJICHUH TEPMHUHOB.
CryneHt HE criocobeH
CaMOCTOSTEIIEHO BBIJICIIUTh
CYIIECTBEHHBIC U HECYIICCTBCHHBIC
MIPU3HAKH u MIPUYNHHO-
CIIEICTBEHHBIC CBSI3U. B  oTBeTe
OTCYTCTBYIOT BEIBOJBL.  YMEHHE
PacKpbITh 3HaueHHE OOOOIIEHHBIX
3HaHUM He 1okasaHo. PeueBoe
opopmierne TpeOyeT MOMPaBoK,
KOppekiuu. B mpakTHuecKoM
3aJaHun MOTyT 6I>ITI: JOIMYyHICHBL 3
(hakTHyecKkue OmMOKH.

YIIOBJIETBO-
PHUTEITBHO

He ocBoeHbI

OtBer NPEe/ICTABISIET coboit
pa3po3HEHHbIE 3HAHMSA c
CYIIECTBEHHBIMH  OLIMOKaMH IO
BOIIPOCY. [IpucyrcTBytoT
(hparMeHTapHOCTh, HEJIOTMYHOCTH
n3noxxeHns. CTyIEHT HE OCO3HAeT
CBsI3p OOCYXIAaeMOTr0 BOIpOca MO
Omnery C JApYyrUMH OOBEKTaMH
JUCHUIIIMHBL OTCyTCTBYIOT

HCYOBJICTBO-
PUTEIILHO
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IIPUMEHCHUA BBIBOJbI, KOHKpETHU3aAIUA n

OCHOBHBIX JIOKa3aTeIbHOCTh H3JI0KeHHs. Peub
XUMUYECKUX HErpaMOTHAas, TEPMUHOJIOIUSA He
BEIIECTB u ux HCIOJIb3YyeTCs. [lononHuTenpHble U
COCIMHEHU N YTOUHSIOLUE BOIIPOCHI

mpenojaBaTesisi HE MNPUBOIAT K
KOPDpPEeKIIMM  OTBETAa  CTYJCHTA.
[pakTryeckoe 3alaHie HE
BBIIIOJIHEHO.

unu OTBET HA BOIPOC TOJIHOCTHIO
OTCYTCTBYET

unu OTKa3 OT OTBETA

6.2. TunoBble KOHTPOJIbHBIE 3aJaHUs (BOTIPOCHI) /7Sl IPOMEKYTOYHOM aTTECTalluU
DK3aMEH M0 XUMHH IMPOBOAUTCS B (opMe cobeceoBaHUs 10 AK3aMEHAIIMOHHBIM OuieTam.

9K3aMeHaHI/IOHHHI71 OMJIET BKIIIOYAET ABa TCOPCTUUCCKHUX BOIIPOCA U MMPAKTUICCKOC 3aIaHUC.

Bomnpocs! Kk 3k3aMeHy:

l.
2.

~

10.

11.
12.

13.
14.
15.
16.
17.

18.

AnXumus KaK JOHAY4YHBIA NIEPUOJ Pa3BUTUA XUMHUH. STpoxumMus. PIorucToHHas XUMHUSL.
OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIDHOTO YYEHMs: TIIOHATHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHas €IWHNLA MAacChl», «OTHOCUTENbHAs aTOMHAas Macca DSJIEMEHTay,
«OTHOCHTEJbHASI MOJIEKYJIIPHAsl Macca BELIECTBa». BeliecTBa NpoCThIE U CIOXKHBIE.

3aKOHBl COXPAHEHHS MacChl BEIECTBA, KPATHBIX OTHOILIEHUH, MOCTOSHCTBA COCTaBa. 3aKOH
ABorazpo, unciao ABorazapo, ciencTBue M3 3akoHa Asoraapo. [loHsaTHs «Mosb», «MoJIIpHas
Macca», «MOJISIPHBIA 00bEM».

IlonsiTe  SKBHBaJNEHT. 3aKOH OJKBUBAJICHTOB. DBalleHTHOCTb. OKBHMBAJIEHTHas  Macca.
DKBUBaJEHTHBIN 00beM. Cr1ocOOBI ONpeeIeHNs SKBUBAJIECHTHOW MAcChl CI0XKHBIX COEMHEHUH.
IIepBbie Mogenu ctpoenus aroMa Mogens Y. TomcoHa. IIpotuBopeuus monenu. «Ilimanerapnas
Moxens» . Pesepdopma. IlpotuBopeumst wmozaenu cTpoeHHs aroma 3. Pesepdopaa
3KcnepuMeHTanbHbIM JaHHbIM. [loctynatel H. bopa. Henocrarku monenu aroma o H. bopy.
CoBpeMeHHbIE NPECTABIECHUS O CTPOEHUHU aToMa. M30TomBI.

DHEpreTU4ecKoe COCTOSHUE JIEKTPOHA B aToOMe. KBaHTOBBIE unCIIa.

[IpaBuna 3anojgHEHUs] AJIEKTPOHHBIX ClIoeB B arome (mpuHuun Ilaynu, mpuHIMI HauMEHbILIEH
SHepruu, npasmwio XyHna, npasuia KiiedakoBckoro).

[Iepnonnueckuil 3akoH, nepuoanyeckas cucrema snemeHToB .M. MenaeneeBa u 31neKTpoHHas
cTpykTypa atoma. CoBpeMeHHas (OpMyJIMpPOBKa MEpHOAMYECKOro 3akoHa. [lepuoanyeckas
3aBUCHUMOCTh  CBOMCTB  3JIEMEHTOB  (SHEpPrus  HOHM3AlMHM, CPOJACTBA K  DJIEKTPOHY,
JIEKTPOOTPHUIIATEILHOCTH M pa3MEPOB aTOMOB) OT 3aIlOJIHEHUS 3JIEKTPOHHBIX CIIOEB.
CoBpeMeHHbIE PEACTaBIECHUS 0 XUMUYeCcKOM cBsA3U. KoBaneHTHas cBsA3b. JlIuHa U S3HEPIUsl CBS3H.
[lonsiTvie BasleHTHOT O yria.

[TonspHOCTB, MOJIIPU3YEMOCTb, HACHIIIAEMOCTbD, HAIIPABJIEHHOCTh KOBAJICHTHOM CBSI3H.

OCHOBHBIE TIOJIOKEHUSI METOAAa BAJIEHTHBIX CBs3eil. ['mOpuaM3anus aTOMHBIX 3JIEKTPOHHBIX
opOuTazneil mpu 06pa3oBaHUU KOBAJIEHTHON XMMHYECKOU CBSI3H.

Metoa MonekysapHbix opoutaneit. Crpoenue mosiekys Ha u O2 no MMO.
JIOHOpHO-aKIENTOPHAsI, HOHHAs U METAJUIMYECKas CBA3b.

MesxMoneKyIsipHble B3auMOJIeHCTBHS (BaH-Aep-BaaabCOBbI B3aUMOJICHCTBUS, BOJOPOIHbIE CBS3H).
[lepBblii 3aKOH TEPMOJAMHAMMKHA IPUMEHHUTEIBHO K XMMHYECKMM cucremaMm. llonsaTus
«GHTAIBIMS», «CTaHAAPTHAS SHTANBIUSA 00pa3oBaHMSD». TepMOXUMHUYECKHE YpaBHEHHs. 3aKOH
I''". T'ecca. Cnencreue u3 3akoHa I'ecca.

Bropoii 3ak0H TepMOJANHAMUKH IPUMEHHUTEIBHO K XMMUUECKUM cuctemam. Ilonstue «3HTpOnN»,
«ctanfaptHas sHTponus». Ciencreue u3 3akoHa ['ecca.

B03MOXXHOCTh NMpOTEKaHUsI XMMUYECKOH peakuMu. DHTANbIUNAHBIA U SHTPOMUHUHBIA (aKTOpHI.
Oueprusa ['n06ca. BiusHue TemnepaTypbl Ha IPOTEKaHUE XUMUYECKUX PEaKIUH.
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19.

20.

21.

22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

@DakTophl, BIUSIOLIME HA CKOPOCTh XUMUYECKOM peaklnu: KOHLUEHTpauus (3aKOH JEHCTBYIOINX
Macc), TeMreparypa (TemrnepaTypHbiii KO3 GUIUEHT peakiuu), SHePTUs aKTUBAIIHUH.

Karanu3. Mexanusmbl karanusa. Buabl katanuza. [IpuMmeHeHne kaTanu3aToOpoB B XMMHUYECKHX,
OHMOJIOTMYECKHX, TEXHUIECKIX CUCTEMaX.

Xumuueckoe paBHoBecue. KoHcTaHTa XuMmMpyeckoro pasHoBecus. IlpaBuna cmemenus
xumuueckoro pasHosecus (mpuniun Jle [Hatensbe).

PactBopbl. Buel pacTBopoB (Ki1accupukamus Mo pa3IundHbIM pu3HakaM). CriocoObl BEIPaKEHUS
KOHIIEHTPAllUU PaCTBOPOB.

[Ipoueccel pactBopeHus. [IOHATHS «CONBBATBIY, «TUAPATHDY, KKPUCTAIIIOTUAPATHD.
PacTBoprMOCTh BEHIECTB B pa3IMYHBIX arperaTHbIX COCTOSHUAX. DaKTOpbl, BIUAIOIIME Ha
PacTBOPUMOCTbH BEIIECTB. 3aKOH pacIpeaesIeHHs. DKCTPAKIIHSL.

3akoH ['enpu u 3axoH Payns nns uneanbHBIX pacTBOpoB. D0ynuockomnus. Kprockomnus.

Ocmoc. Ypasaenne Bant-I'odda 11 onpenesieHnss 0CMOTHIECKOTO JTaBICHHUS.

PactBopbl anexrponuroB. Teopus anexkrposntudeckor auccouuanuu C. Appenmyca u J[.U.
Menneneesna.

[TokazaTenu MpouEecCOB ANEKTPOJUTUYECKOM HUCCOLUMALMU: CTENEHb AUCCOLUMALUHA, KOHCTaHTa
JUCCOLMAIINH, KaXKYIIasiCsl CTENEeHb AUCCOIMAIMY, aKTUBHOCTb 3JIEKTPOJIMTA.

PaBHOBecue B pacTBOpax MajgopacTBOPUMBIX 3JEKTPOIUTOB. [Ipon3BeneHue pacTBOpUMOCTH.
DNEKTPOIUTHYECKAs TUCCONMANs BOABL. BomopomHeii mokaszarens. CrocoObl OmpeneicHHs
BOJOPOJIHOIO MOKA3aTeNsl.

Iuapomu3 comeit. Ilokaszarenu mporieccoB Tuaposn3a (CTENEHb THUAPOIN3a W KOHCTaHTa
ruaponuza). akTopbl, BIUAIOIINE HA 3TU MPOIECCHI.

[TonaTne 00 OKHCIUTETHHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHp OKuciaeHus. Baxueimme
OKHUCJIUTEIH U BOCCTAHOBUTENH, 3HAYCHHUE B MPOMBIIITIEHHOCTH U OBITY.

MeTton 3nekTpoHHOT0 OanaHca. MeTol MOHHO-MOJIEKYJIIPHBIX MOy peaKiuil.

XUMHYECKUE UCTOYHHUKH 3JIEKTPUUECKON IHEPTUU. DNeKTpoaHble noTeHuansl. DJ(C. YpaBHeHue
Hepncra 114 onpenenenns 3J1eKTPOIHBIX TOTEHLUAIOB.

CrangapTHBINA BOJOPOIHBIN 371eKTpo1. CTaHIApTHBIN 3JEKTPOIHBIN MOTEHIMAN. P HanpsKeHUi
METaJlJIOB.

DNeKTpoJin3 W ero 3akoHbl. [lociienoBaTenbHOCTh ANEKTPOAHBIX TponeccoB. [lpumeHeHue
ANEKTPOJIN3A.

Kopposus u 3amura mMetaimnoB. Buabsl koppo3un. @akTophl, BIHSIONIME HA CKOPOCTh KOPPO3HH.
CriocoOblI 3aIUTHl METAIIOB OT KOPPO3HH.

JucniepcHoe cocTosiHuE BelecTBa. Buabl 1MCIEPCHBIX CUCTEM.

Komnouansie pactBopbl. CTpoeHHE KOJUIOMIHBIX YacTHUI] (BHIBI KOJUIOMIOB). ONTHUECKUE U
3JEKTPOXUMHUUYECKHE CBOMCTBA KOJUIOUIOB. Y CTOWYMBOCTD KOJUIOMHBIX CUCTEM U KOAryJIALMS.
Bricokomonekymsipasle  coeauHeHus. CrocoObl  MOJNyYeHUs, XapaKTEepUCTHKH, CBOWCTBA,
IIPUMEHEHNE MTOJIMMEPOB.

TunoBoe NPaAKTH4Y€CKO€ 3aJaHue

WX R WD —

Onpenenuts MOJIIPHYIO MaccCy BEILIECTBA.

CdopMynupoBaTh 3aKOH WU MTOJIOKEHUE.

VYka3aTh THII CBS3HU B COEAMHEHUSX.

Hammcatp snekrpoHorpaduydeckyro GopMyiny IeMeHTa.

CocraButsh cxemy Bemectsa no MMO.

CocTaBUTh KHHETHYECKOE YPAaBHEHUE JIJISl PEAKIIHH.

CocTaBUTh 3JEKTPOHHBIN OalaHC U 3IEKTPOHHbIE Monypeakiyu 11 OBP.
CocTaBUTh CTPYKTYpHYIO (hOpMyITy BElIECTBA.

Onpenenuts HOPMaJIbHOCTh PACTBOPA.

Kpurepuu ouenku:

KomMmnerennun

XapaKTepl/ICTHKa 0OTBE€TAa HA TeopeTl/I‘{ECKHﬁ BOIIpOC / BBITIOJTHEHHS KoanuecTBo
NMPAKTHIECCKOI'0 3aIaHUsL Haﬁpal—[l—[blx
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0aJI7I0B

OIIK-5.1

JlaH 1oJIHBIM, pa3BepHYTHIH OTBET Ha IIOCTABJICHHBIM BOIIPOC, IIOKa3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HAHWN MO TUCHUIUIMHE, TOKA3aTEeIbHO PACKPBITHI
OCHOBHBIE TIOJIOKEHHS BOIPOCOB; B OTBETE MPOCIEKHUBACTCS YETKas CTPYKTYpa,
JIOTHYECKAasi IMOCJIEOBATEIHOCTh, OTPAXAMOIAs CYIIHOCTh PACKPBIBACMBIX
MOHATUH, TEOPHA, SIBJICHUA. 3HAHHE MO MPEAMETY ISMOHCTPHpPYeTCs Ha (OHE
IIOHUMAaHHUA €0 B CUCTEME [laHHOﬁ HaYK U MCKINCHUIIMHAPHBIX CBSI3EH. OTBCT
U3JIOXKEH  JINTEPATYPHBIM  S3BIKOM  C  HCIOJIB30BaHHEM  COBPEMEHHOMU
JIUHTBUCTHYECKOW TEPMHUHOJIIOTHH. MoryT OBITh JONYIICHH HEIOYETHl B
OTIPE/ICIICHUU TMOHITUMN, UCIPABICHHBIC CTYJICHTOM CaMOCTOSTEIBHO B IIpoIecce
OTBeTA.

B mpakTtrdeckoM 3a1aHUM MOKET OBITh omymieHa | gakTudeckas ommoKa.

24-30 6.

JlaH monHbIM, pa3BepHYTHI OTBET HAa NOCTABIECHHBIA BONPOC, NOKa3aHO YMEHHE
BBIJIEITUTH CYIIECTBEHHbIE U HECYIIIECTBEHHBIC IIPU3HAKHU, IPHYMHHO-CIIEICTBEHHbIE
cBsa3u. OTBET YETKO CTPYKTYPUPOBAH, JTOTUUEH, U3JIOKEH JINTEPATYPHBIM A3BIKOM C
HCIIOJIb30BAHHEM COBPEMEHHOH TMCTOJIIOTMYECKOW TepMUHOJIIOTHH. MOryT OBbITh
J0NYIICHBI 2-3 HETOYHOCTH WIH HE3HAUYUTECIbHEBIC OIJ_II/I6KI/I, HCIPaBJICHHLIC
CTYJEHTOM C TIOMOIIBIO MPETOAaBaTENs.

B npakTuyeckoM 3aiaHuy MOTYT OBITh JlonyHieHbl 2-3 dakTHyeckre ommoKy.

16-23 6.

JlaH HemocTaTOYHO MOJHBIA M HEJOCTATOYHO pa3BepHYTHIH OTBeT. Jlormka u
TIOCIIEI0BATENFHOCTh M3JI0KEHUS HMEIOT HapyuieHus. JlomymieHsl OmuOKH B
pPacKpbeITHM TOHATHH, ynorpeOneHuH TepMHHOB. CTylneHT He crocoOeH
CaMOCTOSTENIFHO BBIICJINTh CYIIECTBEHHbIE M HECYIECTBEHHbIE IIPH3HAKU H
NPUYMHHO-CIICCTBEHHBIE CBS3W. B OTBeTe OTCYTCTBYIOT BBIBOABL. YMEHHE
PacKpHITh 3HaueHHE OOOOINEHHBIX 3HAHWU He TMoKa3zaHOo. PedeBoe odopmieHme
TpeOyeT MonpaBOK, KOPPEKITUH.

B mpakTrdyeckoM 3a1aHIH MOTYT OBITh JOMYIICHBI 3 (PaKTHIECKUX OMHOOK.

6-156.

OtBeT npezacTaBiIsieT cob0il pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIITHOKaMHU
no Bompocy. IIpucCyTCTBYIOT ()parMEeHTapHOCTb, HEJIOTMYHOCTh H3JIOKEHHUS.
CTyzmeHT He OCO3HAaeT CBA3b OOCYKIAaeMOro BOIpoca MO OWjeTy C APYTHMHU
O6"beKTaMl/I JUCHUIIIINHBI. OTCyTCTBy}OT BBIBO/IbI, KOHKpE€THU3alusa u
JIOKa3aTeNbHOCTh ~ M3JIOKEHUs. Pedbp  HerpamMoTHasi, TEPMHHOJOTHS  HE
ucronbs3yercs. JlomosHUTENbHbIE W yTOYHSIOUIME BOIPOCHI IperojaBaTels He
MIPUBOJIT K KOPPEKIIMU OTBETA CTY/ICHTA.

[IpakTHueckoe 3agaHue He BHIITOIHEHO.

unu OTBET Ha BOIPOC TMOJHOCTHIO OTCYTCTBYET

unu OTKa3 OT OTBETa

0-5©.
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6.3. MeTomueckue MaTepualibl, ONPEAEIIsIFOIINE TPOLEAYPhl OLICHUBAHUS

XapakTepUCTHKH NPOUeaypPbI

Bun mponenypst 9K3aMEH
enps npoueaypsl BBISIBUTH cTeneHb copmupoBanHocTr kKommereHmn OIMK-5.1
JlokanbHble aKTBhI By3a, | [logoxxeHne © mNPOBENCHUMH TEKYLIEr0 KOHTPOJS YCIEBAaeMOCTH U
perIamMeHTHpPYIOLHe MPOMEXKYTOYHON aTTectanuu oOyuatommxcsi CB®Y, Bepcus 3.0,
MPOBEICHUE MPOLIETYPhI yTBepxkaeHo pektopom CBDY 19.02.2019 r.
[Tomoxenune o bammsHO-peHTHHTOBOI cucteMe B CBDY, Bepcus 4.0,
yTBepxkaeHo 21.02.2018 r.
CyOBeKTsl, Ha KOTOPBIX | CTyIeHTHl 1 Kypca OakanaBpuaTta

HampasJieHa IpoLeaypa

[leprox mpoBeeHNs IPOIEAYPHI

SuMHSIS OK3aMCHAIITMOHHAaA CCCCHA

TpeOoBaHUs K TMOMEIICHUSIM U
MAaTEpUAIBHO-TEXHUYECKUM
CpEeaCTBaM

TpeboBanus k 0aHKY OIIEHOTHBIX

CpEJICTB

Onucanue MpoBeAcHHUs | DK3aMeH MPUHUMACTCS B YCTHOH (hopMe 1o OmiieraM. DK3aMeHAIMOHHBIH

MIPOIIETY PBI OmyeT TO JUCHUIUIMHE BKIIOYAeT [[BA TEOPETHYECKHUX BONpoca H
IIpakTU4ecKoe 3aanue. BpeMs Ha noarotoBky — | acTpoHOMUYECKUH yac.

[Ixaner onenmBanus | lllkama oreHMBaHUs PE3yNbTaTOB MpuBeAcHa B 1. 6.2. PIT/I.

pe3yIabTaTOB

Pe3ynbpTaTh! npoueaypsl

B pesynprare cmaum Bcex 3amanmii ans CPC crynmeHTY HEoOXoIuMmo
HaOpath 45 60aTOB, 9TOOBI OBITH JOMYITICHHBIM K DK3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

JTUCIUIIINHBI
Ne
DONeKTPOHHBIE
ABTOp, Ha3BaHUE, MECTO M3/IaHU bubmmorexa M3JaHHSA: TOYKa
I/IB,HaTCJI’LCTBO roz[,nzz[amm yqeGH(;ﬁ Hanmme TH (9) JIOCTyTIa K Kommuecr
i rpuda, BUL CB®Y, koi- BO
JUTEPATyPhl, BUA U XapaKTEPUCTHKA HHBIX pecypcy
rpuda BO CTYICHTOB
I/IH(l)OpMaI_lI/IOHHI)IX peCypcoB DK3EMIUIPOB (HaI/lMeHOBaHI/Ie
3BC, Db CBDY)
OcHoBHas JATEparypa’
1 AxunmoB JLU., TlaBaioB A.M. Xwumus: | Pexomenmosa
yaebHoe Tmocobme. — CII6: Caskt- HO
ITerepOyprckuit rocyaapcTBeHHbli | PenakunonHo-
APXUTEKTYPHO-CTPOUTEIbHBIN HU3IATEIBCKUM - OBC IPRbooks 17
YHHUBEPCHTET, 9BC ACB, 2011 COBETOM
[DnexTponHoe n3nanue]. — CIIorACY
http://www.iprbookshop.ru/19054.html
2 I'muaka H.JL O6mas xumus. — M.: Homymieno
Wuterpan-Ilpecc, Kuopye, 2009 (u Gosee MBuCCO 25 - 17
o3 HKe u3anus). 752 c. CCCP
3 I'muaka H.JI. O6mias xumust / mox pex. B.A. Homyuieno
ITonikoBa, A.B. badbkoBa. — M., 2010. 886 c. MBuCCO 20 - 17
CCCP
4 Cemenos 1.H. Xumust: yueOHuk 1y1s By30B | Pekomennosa
/ .H. Cemenos, 1.JI. Ilepdpunona. — CII0.: HO MO PO
XUMU3OAAT, 2016. [OnexTpoHHBIN - OBC IPRbooks 17
pecype]. —
http://www.iprbookshop.ru/49800.html
JlonmoyHAUTEIpHAS INTEpaTypa
1 Aptemenko A.W. Opranudeckas xumusi. — | PekomeHaoBa 23 ) 17
M.: Beicu. mxosa, 2000. "o MO P®
2 BapcykoBa JLI'., BocrpukoBa I'1O.,
I'ma3koB C.C. DU3UKO-XUMHUS u
TEXHOJIOT'UA OJIMMEPOB, TTOJIMMEPHBIX
KOMITO3HTOB: yueOHOe nocooue
[Onexkrponnoe wu3maHue]. — Boponex: - 3BC IPRbooks 17
Boponexckuit roCyJapCTBEHHBIH
APXHUTEKTYpPHO-CTPOUTEIBHBIN
YHHUBEPCHTET, 9BC ACB, 2014.
http://www.iprbookshop.ru/30852.html
3 bpysko M.JI. Xumus u TexXHOJOruUs
MONMMEpoB: ydeOHoe mocobme / M.T.
Bpysxko, JI.C. I'puropseBa, A.M. OpioBa. —
M.: MOCK?BCKPII/I roCyAapCTBEHHBII i 3BC IPRbooks 17
CTPOWTENbHBI yHHBepcuTeT, Al Ilm Dp
Menua, Ob5C ACB, 2016 [OnekTpoHHBIH
pecypc]. —
http://www.iprbookshop.ru/40956.html
4 I'munka H.JI. 3amaum u ympaxHeHus 1O Jonyimeno
obmert xumuu. — M.: Unterpan-Ilpecc, MBuCCO 56 - 17
2009, 2007 (u 6oJiee NO3HNE U3JAHUS]). CCCP
5 3axapoBa O.M. ITecroBa n.n.
Oprannyeckass xumus. OCHOBHI Kypca. —
Hwxuuit  Hosropon:  Hwxkeropoackuit
TOCyIapCTBEHHBII ApPXUTEKTYPHO- - 9BbC IPRbooks 17
ctpoutenbHbld yHHBepcuteT, OBC ACB,
2019 [DnexTponHOE u3naHue].

http://www.iprbookshop.ru/30816.html

3 PexoMeH yeTCsl yKa3bIBaTh He 60J1ee 3-5 HCTOUHUMKOB (C Tpu(aMu).
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KoBanmpuykoBa O.B., Eropoa O.A.
Xumus. Koncmekr nexkumit. YueOGHOe
nocobue. — M.: Poccuiickuii yHUBEpCHTET
Ipyx0sl HapomoB, 2011 [DnekrpoHHOE
W3JIaHuE].
http://www.iprbookshop.ru/11429.html

9BC IPRbooks

17

KopoBun H.B. OOmas xumus. — M.:
Bricmas mixomna, 2003. 557 c.

PexomennoBa
HO MO P®

40

17

MaxkapoBa O.B. Heopranuueckass xumus.
Yuebnoe nocodue. — Caparos: At [1u DOp
Menua, 2010 [DnekTpoHHOE HU3JAHUE].
http://www.iprbookshop.ru/730.html

9OBC IPRbooks

17

Ilorynsesa H.A. Kypc JIEKLIMI-
npe3eHTarmid «OCHOBBI OOIIEH XHUMUI,
«OCHOBBI OPTaHUYECKON XUMUID

CJ10 Moodle

http://moodle.nfy
gu.ru/course/view

.php?id=12425

17

10

PabunoBnu B.A., Xasun 3.5. Kpatkuit
XUMHUYECKul crpaBoyHuk. — JI.: Xumws,
1991.

17

11

Crace H.®. CmopaBouHuk mno oOmeit
HEOpraHUYecKoil XUMUH: yueOHOe
nocooue. - Tomck: Tomckuit
HNOJNUTEXHUYECKHH  yHuBepcuteT, 2014
[OnexTponHOE U3JaHue].
http://www.iprbookshop.ru/34718.html

PexomennoBa
HO B KQUeCTBE
yueOHOro
rmocooust
Penakmmonno-
WU31aTeJIbCKUM
CBETOM
Tomckoro
MOJINTEXHUYEC
KOTO
YHHBEpCHUTETA

OBC IPRbooks

17

12

Yukun E.B. Xumus: yde6Hoe mocodue /
E.B. UYukun. — Tomck: Tomckuii
FocyﬂapCTBeHHbIﬁ YHUBEPCUTCT CHUCTEM
YOPaBICHUS M PaJUO3IEKTPOHUKH, OIib
Konrent, 2012 [DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/13873.html

9BC IPRbooks

17

Meroanueckue pa3paboTKu By3a

3aiinieBa H.B. JlaGopaTopHBIil NpaKkTHKYM
1o o6Omel xumun. — Tomck, 2006.

PexomennoBa
Ho JIBPYMI]

56

17

Iorynsesa NA. KonTponsno-
U3MEPUTEIBEHBIC MaTepHAaIIbI o
IUCHMITINHE «XuMus». Pasnensl «OO0mas
XUMHST», «XUMHUSA 37IeMEeHTOB», «OCHOBBHI
oprannuecko xumum». — HeproHrpu,
2015, 2021.

50

17

DJIEeKTPOHHBIE PECYPCHI

Xumus. IloarotroBka k EID: mpakr.
mocobrue 1O  BBITIOJNHEHHIO TECTOBBIX
3a/I1aHUH. [DneKTpOoHHBIE  TEKCTOBBIC
nanueie]. — M.: HoBas mkona, 2009.
W3rorosurenu: 000 «Ypanbsckuit
9JIeKTPOHHBIA 3aBoa». Jluu. MIITP P®
cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenena». Jlunensuss BAD Ne 77-246 ot
21.07.2006, OOO  «PemmMacTtep».
JInnensus BA® Ne 77-41 ot 15.10.2007,
000 «/luck Ipo ITmrocy. JInnensust BA®
Ne 77-292  or 12.02.2008, OOO
«Pentallpom». JIuniensus BA® Ne 77-242
ot 31.03.2006.

17
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-MHTEpHET), HEOOXOTUMBIX /IISI OCBOECHHUSI THCIHUILTHHBI
1) OnexrpoHHas nHpopMamoHHO-00pa3oBaTenbHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=12425

9. Onucanne MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 /ISl OCYIIeCTBJICHUS
o0pa30BaTeIbHOIO MpoLecca Mo JHCUHUIIIMHE

Ne Buabl yueOHbIX HanmeHoBaHMe ayAUTOPHIA,
. . Ilepedyenn odopynoBanus
n/n 3aHATHIR* Ka0OMHeTOoB, JJadopaTopuii u mp.
1. | JIekuuoHHbBIE MynbTUMEINITHBIN KaOMHET NuTtepakTuBHas 10cKa,
3aHATUS HOYTOYK, MyJIbTUMEIUIHHBIN
IIPOEKTOP
2. | [IpakTnyeckue VYuebHas mabopaTopust XUMUHU Xumuueckas 1nocyna,
3aHATHA (xabunet Ne 108 YIJIK) XMMHUYECKHE PEAKTHUBBI,
(;maGoparopHbIe HarpeBaTeNIbHBIC TPUOOPHI,
paboThI) TEPMOMETPHI
3. |CPC Aymutopun st CPC (A511 YAK, | KoMnbroTep ¢ BBIXOIOM B
402 YJIK) HNurepHer

10. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX PH OCYILECTBJICHUHU
o0pa3oBaTe/IbHOIO Mpolecca Mo JMCHUIINHE, BKII0Yasi epeyeHb IPOrpaMMHOro odecrev4eHust
1 HHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM
10.1. [lepeuenb nHGOPMALIMOHHBIX TEXHOJIOT MM, HCIIOIB3YEMBIX IIPU OCYILECTBICHUH
006pa30BaTENLHOTO MPOIIECCa 110 AUCIHIIIHHE"

[Ipu ocymecTBIeHNH 00pa30BaTENBHOTO MpOLiecca MO AUCLHUIIMHE UCTIONB3YIOTCS CIeIyIoIne
MH(POPMALMOHHBIE TEXHOJIOTHH:

o HCIIOJIb30BAHUE HA 3aHSATHSIX MJICKTPOHHBIX U3/IaHHI (ITCHHE JICKIUI C UCTIOIb30BAHUEM
ClaiI-npe3eHTalni, JIEKTPOHHOTO YIeOHOT0 MOCOOHsI), BUCO- U ayTHOMATEPHAIIOB;
o OpraHm3aius B3auMoieicTBus ¢ o0yuaronumucs mocpenctsom CIO Moodle.

10.2. TlepeueHs mporpaMMHOT0 0becTeueHHs
MS PowerPoint, MS Word.

10.3. IlepeueHs HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
He ucnone3yrorcs.

B nepeune MOTYT GbITh yKa3aHBl Takue MH(OPMAIMOHHBIE TEXHOJOTUHU, KAK HCIONb30BAHME HA 3aHSATUAX AIEKTPOHHBIX M3JIAHUH (YTEHHE JNEKIHUid ¢
HCIIONB30BaHNUEM CIAiI-TIPe3eHTALHIA, JJIEKTPOHHOTO Kypca JISKIHUH, TpanuecKiux 00BbEKTOB, BHIEO- ay M0~ MaTepHaIoB (depe3 IHTepHeT), BUPTYyaIbHBIX
nabopaTopuii, MPaKTHKYMOB), CIICHUATU3UPOBAHHBIX U O(MHCHBIX MpOrpaMM, WHGOOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPTaHH3aLMsI
B3aHMOJICUCTBHS ¢ 00YJaIOMIIMUCS OCPEACTBOM dIEKTPOHHO IOUTH, (HOpyMOB, FIHTepHET-TpyIII, CKAlill, 4aThl, BHACOKOH(EPEHIICBA3b, KOMIBIOTEPHOE
TeCTHPOBaHHUE, AUCTAHIIMOHHBIEC 3aHATHs (OJIMMIIHA/bI, KOH(pEpEeHIHN), BeOHHap (CeMHUHAp, OpraHU30BaHHbBIA yepe3 MHTepHeT), II0AroTOBKa MPOSKTOB C
HCIIOJIb30BaHHEM 3JIEKTPOHHOTO odrca Witk 000I0UKH) U T.1II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

B1.0.16 Xumus

YueOHbIit BueceHHble U3MEHEHUS [IpenonaBarens IIpoToko:n 3acenanus
roj (®NO) BBIITyCKAIOIIEH Kadeaphl

(mara, Homep), DO
3aB.KadeIpoii, TONKChH

B mabauye ykasvieaemcs monvko xapaxmep usMeHeHull (Hanpumep, usMeHeHue memsl, CNUCKA UCIOYHUKO8 NO meme UIU
memam, CpeodCcme NPOMENCYMOYHO20 KOHMPOJis) ¢ YKA3aHUeM RyHKmoe pabouetl npocpammol. Camo codepoicanue uzmeHeHu
ohopmasiemcs nPUNodICEHUEM NO CKBO3HOU HYyMepayuu.
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