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AHHOTaNINA

JucuuiuimHa « XUMHS» BXOJIUT B 00pa30BaTENbHYIO MPOrpaMMy BBICHIETO 00pa30BaHUs
— mnporpaMMmy OakamaBpwaTa II0 HaIpaBJIEHUIO TMOATOTOBKM/ crnernuaibHocTH 13.03.02
«ONeKTPOIHEPTEeTUKA W DIEKTPOTEXHHKa» HampaBlieHHOCTH/crienuanu3anun  «Lludposas
sHepreTukay. Jlucuumimna peanusyercs kadenpoit «NeSy.

JlucuuiuinHa HarelieHa Ha ()OPMHUPOBAHKE Y BBIITYCKHHKA CIIETYFOIINX KOMITETECHIIHIA:

OIIK-3 «CnocobeH mpUMEHSTh COOTBETCTBYIONIMK (PU3MKO-MAaTeMaTHUYECKUH arapar,
METO/Ibl aHaJli3a U MOJEIUPOBAHUSA, TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO HCCIEN0BAHUS
IIPU pelIeHrnU TPOodhecCHOHATBHBIX 3a4a4»

CopepxaHue TUCLUIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJICHUEM
UCTOPUU XUMHUHU, a TaKKe C OCHOBHBIMU HANpPABICHUSMU M TEHACHIMUSIMH Pa3BUTHUS
COBPEMEHHON XMMHU. IJTa HayKa H3ydaeT MaTepUaIbHBIM MHUpP, 3aKOHBI €ro pa3BUTHUS,
crnenupuUecKyr0 XUMHUYECKylo (QopMmy IBUXKEHHS Marepuu. B mporecce u3ydeHHs] XUMUU
BBIPA0ATHIBACTCS HAYYHBIN B3TJIA] HA MHp. 3HAHHE XUMHUU HEOOXOJHMMO JUISl TUIOJOTBOPHOMN
TBOPYECKOH JEeATENBHOCTH OakajaBpa JOOOro HampaBiIeHHUS IOATOTOBKH. 3HAHHME XHMHUU
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAy4YHOE NPEACTABICHHE O MAaTEpPHH, BEIIECTBE Kak
OJIHOM U3 BUJOB JIBIDKYILEHCS MaTephH, MEXaHU3ME MPEBpaIlleHu XUMHUYECKUX COCIUHEHUH,
CBOMCTBAaX MaTEpHAIOB O XMMHUYECKHMX IIPOLECCaX B COBPEMEHHOW TexHMKe. lIpu m3yuenun
Kypca XUMHHU HEOOXOAMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OYyMETh TEXHUKON XUMHYECKHX
pacdeToB, BEIPa0OTATh HABBIKH CAMOCTOSITEIILHOTO BBITIOTHCHHSI XHMHUECKUX YKCIIEPUMEHTOB U
0000menuss QaxkroB. IloHMMaHuWe 3aKOHOB XHMMHHM TIOMOXET CTYIACHTY B pEIICHUU
HKOJIOTUYECKUX MPOoOJieM. 3HAHHUE Kypca XUMHH HEOOXOAMMO H JUIsl TTOCJIEIYIONIEr0 YCIEIHOTO
W3YYEHHUS CIICIUATbHBIX JUCIUILTNH.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTectanus B popme auddepeHInpoOBaHHOTO 3a4eTa
(3 cemectp).

OO6mias TpyAOEMKOCTh OCBOEHUS AMCIMILTUHBI COCTABISET 3 3aueTHBIX eAuHMIbI, 108
YacoB.

S3bIK 00yUeHUs IO JUCIUILTHHE «PYCCKHID)



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE

1.1. DLenbto mpenojaBaHusl  AUCUMIUIMHBI  SIBISETCS  YCBOEHME  CTYJEHTaMHU
TEOPETUYECKHX OCHOB OOIIEH XUMHUHM, XMMUU BaXXHEHIIHMX 3JIEMEHTOB M MX HEOPraHMYECKHX
coeanHeHu#, (GopMHUpOBaHHE XHMHYECKOTO MBIIUICHUS Y CTYACHTOB, DPa3BUTHE HAaBBIKOB
UCIIOJIb30BaHUsl CBEIEHUH O (PU3UKO-XMMHUYECKUX CBOMCTBAX Pa3lMYHBIX CUCTEM Ui CHHTE3a
COOTBETCTBYIOIINUX COEIMHEHUH, BHIIIOJHEHUE TEPMOAMHAMUUYECKUX U KHHETUUECKUX PacueToB;
pUOOpETEHUE HEKOTOPOTO OIMBITA SKCIEPUMEHTAIBHBIX UCCIEAOBAHUMN ISl pa3paOOTKH HOBBIX
METOJIOB CHHTE3a, IpHUJAaHUs MaTepuajaM 3aJaHHOM CTPYKTypbl M KOMILUIEKCA CBOWCTB.
[IpencraBieHre BO3MOXHOCTU CTYJIEHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKA B 00JIaCTH
MHHOBAIIMOHHBIX TEXHOJIOTUH.

1.2. JlucuuiuinHa BXOAMT B COCTaB 00s13aTEILHON YacTH 00pa30BaTeIbHOMN MPOTpaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepedeHb muaHUPyEMbIX pe3yIbTaTOB OOYUEHHUS 1O JUCIHUILTUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OI1 BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYYAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTAMU. KOMIEeTeHInn U WHIUKATOPhl UX JOCTUKEHUS IPUBE/ICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMKA U MHIUKATOPOB MX JTIOCTHKCHUS

Kareropus (rpynna) Kon n HaumeHoBanue Kox n HauMeHOBaHUE MHIMKATOPA
KOMITETECHIMH KOMIICTECHIINH JOCTHKEHUS] KOMIIETCHIIUU
OIIK-3 Cnocoben
HIPUMEHSTh
COOTBETCTBYIOLIUI
(bu3uKo-
MaTeMaTH4eCKUI OIIK-3./1.6 neMOHCTpUpYET 3HAHUS
amnmapar, MeTo/bl OCHOBHBIX 3aKOHOB OpraHUYEeCKOH U
O61enpodeccuoHalibHble | aHATU3a U HEOpPraHUYECKON XUMUU, IPUPOIbI
KOMITETEHIINH MO/JICJINPOBAHMUS, XMUMUYECKOH CBSI3U 2JIEMEHTOB; UCIOIb3YET
TEOPETUYECKOTO H OCHOBHBIE METOJIbI XHMUYECKOTO
HKCIEPUMEHTAIBHOTO | UCCIIE0OBAHMSI BELIECTB U COEIUHEHHN
WCCIICIOBAHHUS TTPH
peleHnu
PO eCCUOHATBHBIX
3ajau

2. Mecrto nucuuniussl B cTpykrype Ol

Hucnurnnuna MokeT 6a3upoBaThCsl HA 3HAHUSX, paHEe TPUOOPETEHHBIX 00YUYaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOLIUX TUCIUILIINH:

— «Marematukay,

— «DPu3uKa»,

3HaHUs, TOJYYCHHBIC TPH M3YyUYEHWH MaTepuaia JaHHOW JUCIUIUIMHBI, UMEIT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUU APYTUX JTUCHUILIUH:

— «DOKOoJ0THUIY,

— «be30MmacHOCTh KU3HENEIATEILHOCTU Y,

3. OOBeM U TPYJOEMKOCTb JUCITUTLIAHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeICTaBICHbI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUILITUHbI




TpynoeMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmep oucyunauHbl, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaxmuyecKkoil no020moeKu
AyoumopHnusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 74 74
Buo npomesicymounoin ammecmayuu: 3ader, | Judd.
mudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) 3au., M. sau.,

4. ConpepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPy I0EMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U KX TPYJAOEMKOCTh IPUBEICHBI B TA0JIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexuun

Paspgensl, TeMBI JUCHUATIIINHBL
A\ ) Anch (1ac)

I13 (C3)
(dac)

JIP KII
(dac) (dac)

CPC
(dac)

Cemectp 1

Pasznen 1. Beenenne B XuMuio

Tema 1.1. Iloudrue BemecTBa u
XUMUYECKON PeaKiui, OCHOBHBIE
OnpeIeICHUsI.

Tema 1.2. CrexuomeTpuuecKkue 3aKOHBHI.
DyHIaMEHTAJIbHBIEC TOHATHUS U 3aKOHBI
XUMUH.

Tema 1.3. CriocoObl onpeieneHust
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

12

Paznen 2. Ctpoenue BemiecTBa

Tema 2.1. OcHOBHEIE CBEJIEHHS O
CTPOECHHUH ATOMOB, KBAaHTOBBIE YUCIIA

Tema 2.2. Ilepuoanuecknii 3axon JI.1. 7
Menneneesa.

Tema 2.3. XuMHudeckasi CBA3b, BUIbI
XUMHYECKOH CBA3H.

14




Tema 2.4. MeToa BaaeHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

Tema 2.5. MeToa MOJIEKYJISIPHBIX
opOuTaeil.

Tema 2.6. HeBasieHTHEIC THIIBI CBSI3CH:
HOHHAs CBSI3b, METAJNIMYECKAS CBA3b,
BOJIOPOJIHAS CBsI3b, CHIIBI BaH-1ep-
Baansca.

Pa3nen 3. XuMuueckue CUCTEMEL.
OO01re 3aKOHOMEPHOCTH XMMHUECKHUX
MIPOIIECCOB.

Tewma 3.1. DHepreTrka XMUMUYECKUX
MPOIIECCOB, BHYTPEHHSIS SHEPTHS,
SHTAJIBINSA, YHTPOIIHSL.

Tema 3.2. Dueprus ['u66c¢a,
HAIPABIEHHOCTh XUMHYECKHX
IPOIIECCOB, XUMUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOM
pPEeaKIuu U METO/IbI €€ PETyJIUPOBAHMS,
3aKOH JICWCTBHUS Macc

Tema 3.4. DHeprus akTUBAlLIUH,
ypaBHeHHE AppeHuyca, IpaBuio BaHT-
I'odda, xatanuzaTops! u
KaTaJIMTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBI, JUCIEPCHBIE
CUCTEMBI, CIIOCOOBI BHIPAKEHHUS COCTaBa
pacTBOpOB,

Tema 3.6. DnexkTponuTuueckas
JMCCOLIMAINS, BOIHBIE PACTBOPBI
AJEKTPOJIUTOB, BOJOPOIHBII
nokasaresb, peakliuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema 3.7. CoiicTBa pa30aBiIeHHBIX
pPacTBOPOB HEDJIEKTPOJIUTOB, BOJHBIE
pPacTBOPHI AIEKTPOIUTOB, 3aKOH
pazbaBnenus OCTBaJIb/1a, 3aKOHBI
Payns.

13

21

Paznen 4. OCHOBBI JIEKTPOXUMUYECKUX
MPOLIECCOB

15

Tema 4.1. OxkucnuTeapHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU.

Tema 4.2. XuuMuuyecKkue HCTOUYHUKU
AIEKTPUYECKOTO TOKA. | albBaHUUYECKUE
3JIEMEHTEI.




Tema 4.3. DaexTponus, 3aKOHbI
®dapajes.

Tewma 4.4. Kopposust u 60pbba ¢ Hel.

Paznen 5. CBolicTBa NpOMBIIIIIEHHO-
B)KHBIX DJIECMCHTOB M UX COCIMHCHUHN

Tema 5.1. Kitaccel XUMHUYECKHAX
COCIMHEHUH, CBOMCTBA MPOMBIIIUICHHO
BAXKHBIX 3JIEMEHTOB U UX COCAUHEHUN

Tewma 5.2. Xumnueckast
uAeHTUPHUKAIHSL. MeTo bl
XUMHYECKOI0 UCCIICJOBAHMS U aHAIN3a
BEILECTB U UX IPEBPALLECHUMN.

12

Uroro B cemectpe:

34

17

74

Hroro:

34

17

74

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
0o0ydJalomMMuUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;ymiei
PO ECCHOHAIBHON JEATEIHHOCTHIO.

4.2. CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHIA.
Conepsxanue pa3/iesoB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Ta0nuIle 4.

Tabmuia 4 — ConepxaHue pa3fesioB U TeM JIEKIIMOHHOTO UK

Howmep o

Ha3zBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

paszaena

Paznen 1 | BBenenue B XuMuio.

Tema 1.1. | [ToHsTHE BelleCTBA U XUMHYECKON PEAKIIMN, OCHOBHBIE OIIPEACICHUS.

Tema 1.2. | Crexuomerpuueckue 3akoHbl. OyH/IAMEHTAIbHbIEC TOHATHUS U 3aKOHBI XUMUH.

Tema 1.3. | CiocoOsI onpe/ieieHrs KOJIMYeCTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2 | CtpoeHue BeliecTBa

Tema 2.1. | OcHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB; KBAaHTOBBIC YUCIIA.

Tema 2.2. | [lepuonuueckuii 3akoH .M. MenneneeBa, CBSI3b MEPUOJUYECKON CHUCTEMBI CO
CTPOEHUEM aTOMa.

Tema 2.3. | Xumudeckas CBsS3b, BUJIBI XUMHUYECKON CBS3U.

Tema 2.4. | MeTon BaJI€HTHBIX CBSI3€H, KOBaJICHTHAS CBSI3b.

Tema 2.5. | MeToa MOJEKyIIpHBIX OpOUTaTICH.

Tema 2.6 | HeBasieHTHbIE TUIBI CBSI3€M: MOHHAs CBS3b, METAJUIMYECKAsl CBS3b, BOJIOPOJHAsS
CBsI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 | Xumuueckue cuctembl. OOIME 3aKOHOMEPHOCTH XUMUYECKUX TTPOIIECCOB.

Tema 3.1. | DHepreTuka XUMHUYECKUX IMPOILIECCOB, BHYTPEHHSS DHEPTUs, TEIUIOBOW 3(dekt
XUMHUYECKUX peakiui, 1-il, 2-i, 3-i 3aKOHBl TEPMOAMHAMHKH. DHTPOIMMS, KaK
(GYHKIUS COCTOSIHHSI, SHTATBINSA. XUMHUYECKHUA MOTCHIIUATL.

Tema 3.2. | Oneprus ['mbO0ca, HampaBIEHHOCTh XWMHYECKHX IPOIIECCOB, XHMHYECKOE U
¢azoBoe paBHOBECHE.




Howmep o
HasBanue u conepkanue pas3ieioB U TEM JIEKIIMOHHBIX 3aHATHI

paszzneina

Tema 3.3. | CKkopoCcTh XMMMUYECKON pEakUuu U METOJbl €€ PEryJMPOBAHMS, 3aKOH JEHCTBUS
Mmacc.

Tema 3.4 | DHeprus akTUBallUU, ypaBHEeHUE AppeHuyca, npaBuwio Baut-I'odda, kaTanuzaropsl
U KaraguTuueckue cucrteMbl. OCHOBHOM MOCTyJaT XMMHMUYECKON KHHETUKH,
KMHETUYECKOE YypaBHEHME. BimsHuMe TeMmeparypbl Ha CKOPOCTb XUMHYECKOU
peakuuu, ypaBHeHHUE AppeHuyca. MexaHuU3M MPOTEKAHMUsI KaTaJIUTUYECKUX
peakuii. Xumuyeckoe papHoBecue npunuun JlelllaTense.

Tema 3.5 | PacTBOphl, AMCHEpCHBIE CHUCTEMBI, CHOCOOBI BBIPAKEHHUS COCTAaBa PAcTBOPOB.
TepmoauHaMuyeckue  XapakTEpUCTHKU Iporecca oOpa3oBaHUS — PACTBOPOB.
CunbHble U cna0ble 3JEKTPOJIUTHl, MOHHBIE PABHOBECHS B BOJHBIX PacTBOpaX,
IIPOU3BENIEHNE PACTBOPUMOCTH

Tema 3.6 | DnekTponuTHYECKas: IUCCOLMALINS, BOIAHBIE PACTBOPHI JIEKTPOIUTOB, BOJIOPOAHBIN
[I0Ka3aTelb, peakui 0OMeHa, THIPOJIN3 COJIeH.

Tema 3.7 | CBoiicTBa pa30aBICHHBIX PacTBOPOB HERIEKTPOJINTOB, KosuuratuBHble CBOWCTBA
pacTBOpPOB, 3aKOHBI Payus.

Pasnen 4. | OCHOBBI 2JIEKTPOXUMUYECKUX ITPOLIECCOB.

Tema 4.1. | OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Tema4.2. | XuMu4ecKMe HCTOYHUKU DJIEKTPUYECKOrO TOKA. [‘albBaHMYECKHE DIIEMEHTHI,
CTaHJAPTHBIC DJJIEKTPOAHBIC IOTCHUHANbI. J[BOMHOW DJIEKTPUYECKHM  CIIOM.
VpaBuenne HepHcra. PaBHOBecHBIM. DneKTpoAHblil noreHuuan. CraHIapTHBIA
BOZIOPOJHBIN IEKTPOI.

Tema 4.3. | Dnexrponus, 3akoHbl Papajnes.

Tema 4.4 | Koppo3us. MeTonbl 3alIUTEI OT KOPPO3HH.

Pazgen 5. | CoiicTBa MPOMBIIIUIEHHO- BaYKHBIX 3JIEMEHTOB U UX COSIMHEHUN

Tema 5.1. | Kitaccbl XUMHUYECKMX COEAVMHEHUM, CBOMCTBA MPOMBIIIJIEHHO BaXKHBIX 3JIEMEHTOB U
ux coenuHeHuit Kommnosunmonnele Matepuanbl. Kepmertsl, QymnepeH, kapOuH.
Coenunenus tuna kpayH-3gupoB. CynpaMoieKyJspHble MOP(PUPUHOBBIE CUCTEMBI
Y KOMIUIEKCHI KaJTUKCapEeHOB. MOJEKyYJIIpHBIE U CYIIPAMOJIEKYJISIPHBIE MAILIUHBI.

Tema 5.2. | Xumuueckass uaeHtudukanus. MeTonbl XMMHUYECKOTO HCCIEAOBAHUSA U aHalIM3a
BELIECTB U UX NpeBpalieHnii. KauecTBEHHBIN U KOJTMYECTBEHHBIM aHAIN3

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS

TeMbl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTH IPHUBCACHLI B Ta6J'II/II_IC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh
N3 Hux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTUUYECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/n 3aHATHN 3aHATUN (gac) NOJATOTOBKH, |INUCLUI
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4.

JlaGopaTopHble 3aHITHS




Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh PUBEACHBI B TA0OHIIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

U3 Hux Ne
Ne HaumenoBanue nabopatopHbsIx padboT TpyROCMKOCTS, | IPaKTHUECKOH | pasiena
/1 (dac) MOJATOTOBKH, | HUCIIMII
(dac) JIUHBI
Cemectp 1
1 | CTexuomMeTpuyecKue 3aKOHbI. 2 1
DyHIaMEHTAIbHBIC TTIOHSATHUS U 3aKOHBI
xumuH. CiocoObl onpeieieHns KOJIM4ecTBa
BEIIECTBA
2 | DKBUBAJIEHT. 3aKOH YKBHBAJICHTOB 3 1
3 | TernoBoii 3¢ ekt (SHTATBINS ) XUMUYECKOH 4
peaxiuu
4 | XuMHUYECKHE PEAKIINH, BbI3bIBAIOIIHE 4 4
ANEKTPUUYECKUHN TOK. DIEKTPOIHBIC
MOTEHITUAJIBI U DJICKTPOIBHUIKYIIINE CUITBI
5 | Koppo3usi meTamioB 4 4
Bcero 17

4.5. BrImonHeHNE KypcoOBOrO MPOEKTa/ KypcOBOW pabOTHI
VY4eOHbIM MJIaHOM HE IIPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroUXCs
Bunbl camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEIEHBI B Tabaule 7.

Tabauna 7 — Busbl camocToATebHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bua camocrositensHOM paboThI
yac yac
1 2 3
M3y4eHne TeopeTHIeCcKOro MaTepuana
64 64
nucturinHel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimosnnaenue pegepata (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamuee 3amganne (/13)
KonTponbubie pabotel 3a04uHIKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU 10 10
atrectrauuu (ITA)
Bcero: 74 74

5. IlepeueHpb yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaOIIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CAMOCTOSITENIbHON PabOThl OOYYaIOUIMXCSl yKa3aHbl B
IL.II. pa3naesioB 6-11.




6. [lepedyeHb MEYATHBIX U DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUH MPUBEIEH B TaOIUIIE 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TAHHIMA

KomuectBo
HK3EMILISIPOB
Mudp/ URL agpec bubnmorpaduueckas ccpiika ?Kilgfinomxe
AJIEKTPOHHBIX
AK3EMILISIPOB)
Xumust. OCHOBHBIE
CTEXHOMETPUIECKHE 3aKOHBI,
CTPOCHHUE BEIIECTBA,
TEPMOJMHAMHKA, KHHETHKA,
PacTBOPBI, DICKTPOXUMHUS:
SAK8S yaebHoe ocooue / T. E. Kpbuiona, 4
T. U. ®omuyena; C.-Iletepb. roc.
YH-T a3pOKOCM. IPUOOPOCTPOCHHUSI.
- Cankr-IlerepOypr: U3n-Bo
I'VAII, 2020. - 148 ¢
T. U. ®omuuea, OCHOBHBLIE
3AKOHbI XUMUU. YuebHo-
METOJIMYECKOE ITOCOOHE ISt
54076 CTYJICHTOB BCEX CIIELUATBLHOCTEN U | 5
Bcex Hamnpasienuid. CI16.: I'YAII,
2021. 28 c.
T.1A. ®omuuesa, XUMU S
Crpoenue aToma u
XUMHYECKAsI CBSA3b
Y4yeOHO-MEeTOANYECKOE ITOCOOne
3476 JUTSL CTYJIGHTOB BCEX 5
CIIEIIMAIbHOCTEH U BCEX
nanpasnenuid. CI16.: ['VAII, 2022.
34 c.
T. U.®domuueBa, XuMHSI.
PactBopsI: yueb.-metos1. mocodue /
54d76 T. . ®omuuena. — CI16.: T'YAII, |4
2023. 32 c.
domuueBa T.1. Xumus.
OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIC CHUCTEMBI:
YyeOHO-MeToAMYeCKoe  TocoOue
JUISL CTYJICHTOB BCEX
S4@76 CIIeLIMaTbHOCTEH U BCex | °
HaIlpaBJICHUMN.
T.N. ®omuuena.-CII0.:
I'YAII 2024. -47 c.
54d76 T. U. ®omuueBa. XuMusl. 6




XuMudeckas
TEPMOJUHAMHMKA: yueO.-
Metoj. mocodue / — CIIO.:
I'VAII 2025.-40 c.

54E78

Epoxun FO.M. Xumus ais
npodeccuil U CenuanbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-
Hay4YHOTo npoduiiel : yaueOHUK
[ CITO] / FO. M. Epoxwun, U. b.
Koganesa. - 7-e uzn., crep. -
Mocksa : Akagemust, 2020. - 496
c. : mi. - (IlpodeccronanpHoe
oOpa3oBaHmHe.
O061meoOpa3oBaTeIbHEIC
JTUCIUIUIUHEL). - bubnuorp.: c.
492.

Nwmeet rpudp OTAY
"®enepanbHbIi HHCTUTYT
pa3BUTHs 00pa30oBaHUs

14

https://urait.ru/bcode/388983

Pe)KI/IM )IOCTyl'[aI JJIs aBTopI/ISOBaHHLIX
MOJI30BAaTENICH.

I'muuaka, H. JI. O6maa xumusa
B 2 1. Tom 1! yueOHuMEK mJisd
By3oB / H. JI. I'mmuka; moxg
pen. B. A. Ilomnkoma, A. B.
Babkosa. — 20-e u3z., mepepab.
u goir. — M.: Opaiir, 2023. 353

https://urait.ru/bcode/388983

Pe)KI/IM )IOCTyl'[aI JJIs aBTopI/ISOBaHHLIX
IMOJI30BAaTENCH.

Hurkonscrkuit A. B. O6maa u
HeOpraHuJecKas XUMUSA B 2 T.
T. 2 yueOHUK nJ1s1 By30B / A.
b. Huxonwscruiz, A. B.
CyBopoB. 6-e¢ wm3m., HCIp. U
mom. M.: IOpair, 2023. 378 c.

https://urait.ru/bcode/384671

PGX(I/IM )IOCTyl'[aI JJIA aBTopI/I3OBaHHHX
IMOJI30BATENCH.

Kasua B. H. ®Ousuueckas
xumua / B. H. Kasuu, E. M.
ITnwuce,

A. . Pycaxos. M.: IOpaiir.
2025.183 c.

TekcT : 3IeKTPOHHBIN

https://urait.ru/book/obschaya-i-
neorganicheskava-himiva-zadachnik-

395699

Pexum nocTyma: it aBTOPHU30BAHHBIX
M0JIb30BaTENIEH.

OO01mas 1 HeopraHudeckass XuMHsl.
3aavHuK : yueOHOe mocooue s
akajgemmudeckoro OakanaBpuara/C.
C. babkuna [u np.] ; mox pen. C.
C. babkunoii, JI. JI. TomuHo#i. —
M. : U3narensctBo FOpaiit, 2016.
— 464 c. — (bakanasp.



https://urait.ru/bcode/388983
https://urait.ru/bcode/388983
https://urait.ru/bcode/384671
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699

Axanemuyeckuii kype). — ISBN
978-5-9916-8973-1.

https:// uralt.ru/bcode/513730

Pexxum poctyma: 111 aBTOPU30BaHHBIX
MOJIb30BaTeNICH.

Tynuxwun, E. . Xumus. B 2 q.
Y. 1. Oo6mrasa u
HeopraHuueckasd XUMUA-
YUIeOHHUK g CpemaHero
podeccroHaIBFHOTO
oopazosanusa / E. . Tynukwum.
M.: IOpaiir, 2023. 385 c. Texcr
: 9JIEKTPOHHBIT

Koposun H.B.OOmas xumusi,

54 K68 yuebnuk it BY308.M.:Beicm 34 5K3
mk.2005.-558c.
I'ypoB A.A., banaes @.3.,
Osuapenko JI.I1., Hlamosan B.H.,

54 X45 Xumust. Y4eOHUK IS By30B.2-€ 15 3x3

n3a. crepeotunt.-M.:.1zn-so MI'TY
uM baymana, 2004.-784c: ui.

http://e.lanbook.com/book/50685

Pexum nocTyma: s aBTOPH30BaHHBIX
ITOJI30BATENICH.

Anumos, A. M. Cepusa: Xumus
/" A. M. Ammmos, T. M.
Axwmeros, A. X. Boaxos. CII0.:

Jlaus, 2022 T.
https://www.lablrint.ru/
books/893694.

http://e.lanbook.com/book/50685

Pexum nocTyma: s aBTOPH30BaHHBIX
I10JI30BATENICH.

Axmeros, H. C. OO0maa wu
HeopraHUuyecKad XUMUI-
yuebHuk s By3oB / H. C.
Axwmeros. CIIo.: Jlame, 2025.
744 c. Texkcr: ayieKTpoHHBIN //
Jlannb: 9JIEKTPOHHO"
OmbJImoOTeYHAS CUCTEMA.

https://www.lablrint.ru/books/633986

Pexxum gocTyma: Uit aBTOPH30BAHHBIX
I0JIb30BaTENEH.

CaBuukuna, £ B O6maa u
HeOpraHuJecKas XUMUL: B 2 T.
T. 1! 3axoHBI W KOHIICIIIAN:
yIeOHHUK

g BeIcmrenn mkoisel / E. B.
Casunknua, B. A. Muxaiiios,
0. B. Kucenes. M.:
Jlaboparopuss 3mammit 2023.
491 c.

URL:

https://e.lanbook.com/book/210221
PesxuM 1oCTyma: 1J1st aBTOPU30BAHHBIX
M0JIb30BaTENIEH.

['ensdman, M. 1. Xumus :
yuebnuk / M. U. I'ensdman, B. I1.
FOctparoB. — 4-e uzn. — CaHKT-
[TerepOypr : Jlanb, 2022. — 480 c.



http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50685
https://www.lab1r1nt.ru/books/633986
https://e.lanbook.com/book/210221

— ISBN 978-5-8114-0200-7. —
TexcT : anexTponHslii // JIanb :
3JIEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL:
https://e.Janbook.com/book/210221

7. IlepeueHb 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHON ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTH «VHTepHeT», HEOOXOMUMBIX sl OCBOEHMS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PpECYpcoB HHGPOPMALMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»
URL anpec HanmenoBanue

http://www.xumuk.ru/ CaiiT 0 XumMuu

http://www.hemi.nsu.ru | OCHOBBI XUMHUH: 00pA30BATEIBHBIN CAUT I CTYICHTOB

http://chemistry.narod.ru | Mup xuMuu, caift

8. IlepeueHp HHOOPMAITOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYECHUS, HCIIOJIIB3YEMOr0 TIPU OCYIIECTBICHUH
00pa30BaTEILHOTO MPOIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOr0 IPOTrPAMMHOTO OOecIieueHHs peicTaBieH B Tadnuie 10.

Tabmuma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[Tepeuens WCTONB3yeMBIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmuite 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No HanmenoBanue
o/

DOneKTpOHHbIE OMOINOTEYHBIE PECYPCHI U CUCTEMBI

1 OnextpoHHbIN Katanor oubnuoreku I'YAII ¢ noctynom k 6a3e moJTHOTEKCTOBBIX

m3mannit (https:/lib.guap.ru.), 1ocTym Yepe3 IMUHBIN KaOWHET YUTATeNss ONOIHOTEKH
I'VAII

2 Hayunas snektponnas 6ubnmoreka «eLIBRARY» (https://elibrary.ru/), noctyn gepes
nu4HbIN KabuHeT yntarens oubmuoreku 'Y AIL a takke no IP -anpecam ['YAIL

3 OBC «Jlanw» (https://e.lanbook.com/), mocTyn depe3 TUUHBII KAOWHET YATATENS
ounbmmorexku I'Y Al a Taxxe no IP -agpecam 'Y AII

4 3BbC Koncopiuyma aspoxkocmuueckux By3oB Poccuu (http://elsau.ru/ suai), noctym mno
[P-anpecam I'VAII

5 3BC Znanium (https://znanium.ru/), K0oCcTyn yepe3 TMYHBINA KaOWHET YUTATEIS
ounbmmoteku ['Y Al a Taxxe no IP -agpecam 'Y AII

6 oOpazoBarenbas wiargopma «FOpaiity (https://urait.ru/), roctyn uepes TUIHBINA



http://www.xumuk.ru/
http://www.hemi.nsu.ru/
http://chemistry.narod.ru/
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/

kabunet unrtatens oubmunoreku ['YAIL a Taxxke mo IP -agpecam I'YAII

7 Hayunas snektponnas 6ubnuoreka «KudepJlennnka» (https://cyberleninka.ru/),
CBOOOHBIN 1OCTYII

HH(bOpMaHI/IOHHBIC 1 CIIPaBOYHO-IIPABOBEIC CUCTCMbI

1 "KoncynbranT [Lmroc" (www.consultant.ru) cereBast Bepcus st 00pa30oBaTeIbHBIX
opranu3anuii, nocryn no IP -agpecam ['Y AIL

CoBpemenHbIe podecCHOHaTbHbIC 0a3bl JAHHBIX

1 ®denepanbpHblil mopran «Poccuiickoe 06pa3013.alele»1 (https://ro-edu.ru/), cBoOOIHBIIH
JOCTYTI

2 PedeparuBHas 6a3a qaHHBIX pelEH3UPYEMOI HAYIHOH JINTEPATyphl Scopus
(https://www.scopus.com/), noctym 1o IP -anpecam ['Y ATl

3 denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE YupexaeHue «DenepanbHblii HHCTUTYT
MTPOMBIIIICHHOM coberBenHocTi» (https://www ] .fips.ru/), cBOOOIHBIIT JIOCTYTI

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW I  OCYIICCTBIICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCIUIIINHE, IPeICTaBIeH B Taomiel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue coctaBHON 4acTH Howmep aynuropun
n/m MaTepHaTbHO-TEXHUICCKOMN 0a3bl (pu HEOOXOTUMOCTH )
1 | MynbTuMenuitHas TeKIIMOHHAS ayAUTOPUS yi. lacrenno, 1. 15,

aynuropus Ne32-01
2 | YueOHas ayautopust ais gabopartopHbix 3aHsaTuil. OcHamenue: | yi. 'actenno, a. 15,
JlaGopaTopHble NpHOOPHI: 3NEKTPOHHBIE Bechl, Npubop s | aynutopus NeNe 33-02,
oTpezieNieHUs] MOJISIPHOM Macchl SKBUBAJIEHTa MeTaljia, Ipudop 33-04

s onpenenenus  OJIC  ranbBaHMYECKOrO — DJIEMEHTA,
KajopumeTp,  Jaboparopusle  PH-metps,  uentpudyra,

pedpakromertp, crniekTpodoTomeTp, YCTaHOBKa IS
TUTPOBAHUS, MIJIJIUBOJIBTMETP.
3 | Ilomemenue /it CaMOCTOSITENIbHOM pabOThI: MHTEPHET-KJIace. yi.I'acremno 15

ObecrieyeH JO0CTyn B JJIEKTPOHHYIO  HMH(QOPMAaIOHHO-
o0pa3oBaTenbHY IO cpeny I'VAII o JIOKAJIBHOMN
BBIUMCIIUTENBHOM ceTn win Touke gocryna WiFi

10. OueHouHsble cpeAcTBa I IPOBEAECHUS TPOMEKYTOUHON aTTECTAUN
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA IPOBEAEHUS INPOMEKYTOYHOW aTTecTaluu
00ydJaronuxcs mo IUCIUILIMHE TpUBe/eH B Taommie 13.
Tabmuua 13 — CocTaB OLEHOUYHBIX CPEACTB JJIsl POBEACHHSI TPOMEKYTOUHOM aTTeCcTallH

Bug npoMeXyTOYHOM aTTecTauu ITepedeHb OIIEHOYHBIX CPEJICTB
Crnncok BOnpocoB;
JuddepeHunpoBaHHbIN 3a4ET TecTsr;
3agaun.

! ®enepaneHelii mopran «Poccuiickoe 00pa3oBaHME»: HOBOCTH, CTATHH, DKCIIEPTHBIE KOMMEHTapHU O Pa3BHTUH
CHCTEMBI 00Pa30BaHMS U BOCITUTAHUS

2 demepanbHBIM MHCTHTYT IPOMBINUIEHHON COOCTBEHHOCTH MPETOCTABIAET TOCTYM K TIOIHBIM TEKCTAM TOBAPHBIX
3HAKOB W 3HAKOB oOchmyxuBanus PD, n300peTeHun, MoJIe3HBIM MOENIEH, IPOMBIIUICHHBIX 00pa3ioB P® u npyrum
pecypcaM. XpoHoaorudeckuit oxsat: ¢ 1924 roga no Tekyuuii roa.



https://cyberleninka.ru/
http://www.consultant.ru/
https://ro-edu.ru/
https://ro-edu.ru/
https://www.scopus.com/
https://www1.fips.ru/

10.2. B KkauecTBe KpHUTEpHEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aroluMucs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBefeHa B Tabnuie 14. B Teyenne cemectpa MOKET MCIOIB30BATHCS
100-6amnpHass  mKajJa  MOJYJIBHO-PEHTHHTOBOW  CHCTEMbl ~ YHHMBEPCHTETa,  IpaBHIIA
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1eHKa KOMITETEHITUH

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITUI
5-OajUIbHAs HIKaIa P P (popmipo

OO0yuarormuiics:

— T1yOOKO U BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepua,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONUpasCh Ha 3HAHWS OCHOBHOM M JIOTOJHUTEILHOW JIUTEpPATypHI,
«OTJIMYHO TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJIOXKCHUS C MPAKTHUYCCKOM
«3AUTEHOY NESTSIILHOCTHIO HAPABIICHHUS;

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMEBIC HM HJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICUAIN3UPOBAHHBIX TOHITHH.

— IPaBUILHO BBIMOTHUI OT 90% 10 100% TeCTOBBIX 3ajaHmi .

OO6yuaromuiicst:

— TBEpJIO0 YCBOMWJI MPOTPAMMHBIN MaTepuai, rPaMOTHO U MO CYILIECTBY
U3Naraet ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTYpHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOLIIO» — YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
«3a4TEHO» HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;

— JIeJIaeT BBIBOJIBI M 000OIICHHUS;

— BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX TTOHITHIA.

— npaBWIbHO BBIMOJIHWI OT 70% 110 89% TecTOBBIX 3aaHuil .

—06y‘laIOH.IPII>ic;I YCBOUJI TOJIBKO OCHOBHOH HpOI‘paMMHHﬁ MaTrepuall,
o CYHICCTBY H3JIara€Tt €ro, OMupasCb Ha 3HAHHUA TOJIBKO OCHOBHOI

JIUTEPaTypHl;
— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yJIOBIIETBOPUTENILHO» | — UCTIBITHIBAET 3aTPY/IHEHHUS] B IMPAKTUYECKOM IPUMEHEHUH 3HAHUU
«3a4TEHO HaIpaBIICHUS;

— c1abo apryMEeHTHPYET HAayYHBIC MTOJI0KCHHUS,

— 3aTpyAHseTCs B (OPMYTUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIaJIEET CUCTEMOH CrelnaTIn3uPOBAHHBIX TOHSITHH.
— MPaBWIIHLHO BEIMTOIHUI OT 51% 1m0 69% TecTOBBIX 3aaHui .

— o0ydJaromiics HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
MaTepuana;
— JIOTyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TpHU
«HEY/IOBIIETBOPUTEILHO» | PACCMOTPEHUH NMPOOJIEM B KOHKPETHOM HaIPaBICHUH;
«HE 3a9TCHO» — HCIIBITHIBAET TPYTHOCTH B MMPAKTHYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apTryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,;
— He (OpMYIIHPYET BBIBOAOB M 0000IICHUA.
— NPaBUILHO BBINOTHUI MeHee 51% TecTOBBIX 3aaHuil .

10.3. TunoBble KOHTPOJIbHbIE 3aJJaHUS WX UHBIE MaTEPUAIIbI.
Bompocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tadbaume 15.

Tab6muma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Kon

Ne /it [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa
WHIMKATOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO




Bomnpocsr (3amaun) nis 3avera / aud . 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3adera

Ne /i [Tepeuens BompocoB (3ama4) ams 3adera / audd. 3auera Kon
MHAMKATOpa

1. PaccuuTaiite, kakoit 00beM MPU HOPMAITBHBIX YCIOBUSAX 3aHUMAIOT OIIK-3./1.6
10 monp amMmmHaka: ... J1.

2. Onpenenure TEOPETUUECKUM BBIXOJ] OKCHJIA MarHus IpHU CKUTAHUU OIIK-3./1.6
48 r Mar"us: COCTaBJISIeT ... T.

3. Oxapakrepu3yiTe TUIl KPUCTAJUIMYECKOM pEIETKH TOBapEHHOMN OIIK-3./1.6
cos: (NaCl) uMeeT ... KpUCTAUIMYECKYI0 PEIETKY.

4. CdopmynupyiiTe, Kak Ha3bIBACTCS CIOCOOHOCTH OJTHOTO M TOTO K€ OIIK-3.1.6
BEIIIECTBA CYILECTBOBATh B BHJI€ KPUCTAILJIOB C pa3IMYHBIMU TUIIAMU
KPUCTAJJIMYECKON PELIETKU: Ha3bIBaeTcs ... .

5. CdopmynupyiiTe, 4TO TaKOE U30TOIBI AIEMEHTA: OHU Pa3IMYAIOTCS OIIK-3.11.6
YHUCIIOM ... .

6. [Tepeuucnure coctaB siapa dpocdopa: COIEPKUT IIPOTOHOB U OIIK-3.11.6
HEHUTPOHOB.

7. [Tepeuncnure, Kakue KBAaHTOBBIE YMCIIAa OJIHOCTHIO Xapakrepuszytor | OIIK-3./1.6
AJICKTPOHHYIO OpOUTAIB ..., ... U ... .

8. OxapakTepu30BaTh BAJICHTHHIE JIEKTPOHBI aTOMa KaJIbLIUS OIIK-3.11.6
3HAYCHHUSMHU KBAaHTOBBIX UHMCENI N = ... U £= ...

9. Chopmynupyiite [lepuonnyeckuii 3akon /.M. Menneneena. OIIK-3.11.6

10. Cdopmynupyiite, Kak Ha3bIBaeTCsI MUHUMAaJIbHAs SHEPI U, OIIK-3./1.6
HeoOXouMasi 171l OTPbIBA WIEKTPOHA OT HEUTPAILHOIO aTOMa 37O ...

11. OneHure U3MEHEHUE SHEPTMU HOHU3AIIUN aTOMOB: YeM B OoJIbIIeH OIIK-3./1.6
CTETEHH MPOSIBJIAIOTCS METANINYECKUE CBOMCTRBA, ...

12. OueHuTe U3MEHEHHNE YHEPTUH CPOJICTBA K MIEKTPOHY aToMOB: yeM B | OIIK-3./1.6
OoJIbIIIe CTENEH! MPOSIBIISIIOTCS HEMETAJUTHUYECKUE CBOICTRA, ...

13. OxapakTepu3yiiTe xapakTep XUMUYECKOH CBSI3U B MOJIEKYJIE OIIK-3./1.6
cesnieHoBotopoaa HoSe: umeercs ...

14. Oxapakrepusyiite n3menenue suTponuu B peakiuu 2Hz (r) + Oz (1) | OIIK-3./1.6
= 2H0 (T): MOXHO OXKUAATH ...

15. OxapakTepu3yinTe, Kakas peakius Ha3bIBAETCS SK30TEPMHUUECKOM: OIIK-3./1.6
IPOTEKaHUE KOTOPOH CONPOBOKAAETCS ... JHEPTHH,

16. OxapakTepu3yiTe, KaK Ha3pIBaeTCs pEAKLUs, IPOTEKaHUE KOTOPOH OIIK-3.3.1
COINPOBOYKAAETCS MOTJIOLIEHUEM DHEPTUU: ... .

17. OueHnre BIMSHNME TEMIIEPATYPbl HA CKOPOCTh XuMuueckor peakuuu. | OIIK-3./1.6
Ha ckonapko TpagycoB HYKHO TIOBBICUTH TEMIEpaTypy i
YBEJIMYEHUSI CKOPOCTH peakuuu B 27 pa3 (TeMieparypHbId
K03 duimeHT paseH 3)?

18. Ouenute BIMSIHME TEMIIEPATYPbl Ha CKOpOCTh xumuueckoi peakuuu. | OITK-3./1.6

Bo ckonbko pa3 yBeTHMUMBAETCS CKOPOCTh PEAKIMH (TeMIIepaTypHBIi
ko3 duureHT paseH 3) npu nobimeHnH Temnepatypsl or 300°C 1o
340°C?




19.

Ouenute BAMSIHUE TEMIIEPATYPbl HA CKOPOCTh XUMUYECKON pEaKLUu.
Ecnu ckopocTh peakuuu INpu IMOBBILIEHWH Temmeparypbl Ha 40°
yBenmuuuiach B 256 pa3, To TeMnepaTypHbIil KOAQPUIMEHT peaKiu
paBeH ... .

OIIK-3.1.6

20.

OxapakTepu3yiuTe COCTOSHUE
IIOMOIIY CKOPOCTEN pEaKInid.
OtBeT: B COCTOSHMM XMMHYECKOI'O PAaBHOBECUS CKOPOCTH INPSMOI
peaKkIuu paBHA CKOPOCTH 00paTHOM peakluu.

XUMHUYCCKOI'O paBHOBCCUSA  IIPU

OITK-3.]1.6

21.

OxapakTepu3yiTe CMEIIeHNEe XUMUUECKOTO PABHOBECHSI MPU
MIOHMKEHUU TeMIiepatypsl o npuHiumny Jle-1llarenbe.

OITK-3.]1.6

22.

Oxapakrepu3yiTe 3aBUCUMOCTb TEMIIEPATYPbl 3aMEP3aHUs OT
YBEJIMYEHUS] KOHLIEHTPALMHY PAaCTBOPA OTHOCUTEIBHO YHCTOIO
pacTBOPUTEIIS.

OITK-3.]1.6

23.

OxapakTepu3yiTe 3aBUICUMOCTh TEMIIEPATyPbl KUIIEHUS OT
YBEITUYCHUS KOHIIEHTPAIIMU PACTBOPA OTHOCUTEIIBHO YHCTOTO
pacTBOPUTEIIS.

OIIK-3.71.6

24.

Cdhopmynupyiite, Kak Ha3bIBa€TCS OMHOCTOPOHHSA AU Py3us
MOJIEKYJI pAaCTBOPHUTEIISI Yepe3 MOTYIPOHUIIAEMYI0 MEMOpaHy B
KOJUIOMIHBIM pacTBOP: Ha3bIBACTCA ...

OITK-3.J1.6

25.

VYkaxure, IpU COCTABICHUU MOHHO-MOJICKYJISIPHOTO YPaBHEHUS Kak
cnenyer 3anucath Gopmyiry NH4OH: cienyer 3anmcats B ... hopme.

OIIK- 3.]1.6

26.

Oxapaktepusyite 0.0001 M pactBopa XJIOpOBOJOPOIHOM KHUCIOTHI
3HAYCHUEM BOJOPOAHOTO mokasaress: (pH) paBeH ... .

OIIK- 3.]1.6

27.

OxapakTepu3yiTe OKUCIUTEIHHYIO CIIOCOOHOCTh COCTUHEHUH:
coequaenre SO3 MOXKET OBITh TOJIBKO ... 34 CYET aTOMOB S.

OIIK- 3.]1.6

28.

OxapakTepu3yiiTe BUJIbl SHEPTUH, TOJABEPKEHHBIE ITPOLIECCY
B3aMMHOTO IIPEBpAILEHHs TP padoTe TralbBaHUYECKOTO 2JIEMEHTA B
CTaHJAPTHBIX YCIOBUSX.

OITK-3.]1.6

29.

OxapakTtepusyiTte (GakTOphl, BIUSIONINE HA BEJIMUUHY JIEKTPOTHOTO
MOTEHLIMaJIa METAJUIA, ONMCAaHHbIE B ypaBHEHUU HepHcera.

OITK-3.]1.6

30.

Oxapakrepu3yiTe MpoLeccsHt, IPOTEKAOLUeN Ipu
AIIEKTPOXUMHUYECKOM KOPPO3UHU B CUCTEME ""MarHuii - 0J10B0" B
KHCJION cpelie Ha KaToJe€.

OIIK-3.71.6

31

Kondurypanus kakoil U3 npeaoKeHHbIX YaCTULl COOTBETCTBYET
DIIEKTPOHHON KOH(PUTYpALlUK aTOMa aproHa: OpOMUI-HOH, HOH
KaJinsi, UoH cepedpa?

OITK-3.]1.6

32

Kakoli u3 yka3aHHBIX XHMHUYECKUX dJIEMEHTOB 00Ja/1aeT Hanboee
BBIPAKEHHBIMH METAJUTMYECKHUMHU CBOMCTBAMM: JIMTUM, A TIOMUHUM,
KaJIui, HaTpuii?

OIIK-3.1.6

33

XapakTepHble YepThl HEMETAILJIOB — OKUCIIUTENbHBIE CBOMCTBA.
Kaxkoe n3 yka3aHHBIX BelIeCTB 00J1aJa€T CAMBIMH CHIIBHBIMU
OKUCITUTEIbHBIMHU CBOMCTBAMU: UOJ, XJIOp, CEpa, CEIEeH?

OIIK-3.11.6

34

Kakoe u3 BemecTs SBIAETCA ONHUM U3 OCHOBHBIX OKHCIIMTEIECH ITPU
KOPPO3UH: HUTPAT HATPUS, YIIICKUCIIBIN a3, OKCUJ MarHus,

OIK-3.71.6




KHCIIOPOI.

35

Kakast U3 npeaiokeHHbIX KUCIIOT SIBJISETCS HEPAaCTBOPHMOM B BOJIC:
cepHasi, hocdopHas, consiHas, KpeMHEBasi, yKCycHas?

OIIK-3.71.6

[lepedyenp TeM AJsl BBIIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOThI IMpEICTaBICHBI
B Ta0auie 17.
Tabmuua 17 — IlepeueHb TeM /s BBIIOJIHEHUsI KYPCOBOT'O MPOEKTa / KypCOBOM paboThI

Ne i/t

paboThI

[TpumepHBIii TepeueHb TeM ISl BHIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO

Bompocsl s mpoBeneHHs TPOMEKYTOYHOM aTTECTallMM B BUAE TECTUPOBAHMUS
npeJcTaBieHbl B Tabnuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

No

/o

[IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKATOpa

3aI[aHI/I€ 3aKPBITOTO THIIA C BI)I60pOM OAHOI'0O MPaBUJILHOI'O OTBCTA.

Wuctpykums: [Ipounraiite TeKCT, BEIOEpUTE MPaBUIIbHBIA BapUaHT
OTBETA.

OxapakTepu3ynTe MOJHYIO SHEPTHIO 3JEKTPOHA C TOMOIIBIO
KBaHTOBBIX YHUCEIL: ...

1) £ mme

2) nu mg
3) m¢umg
4) nu

Kitou ¢ mpaBuibHbIM OTBETOM: 4

OITK-3.J1.6

3a/iaHue 3aKphITOro TUMA Ha yCTaHOBJIEHUE COOTBETCTBUE.
WNuctpykuusd: [IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE.
Ompenenure aToMm, UMEIONIEH AIEKTPOHHYIO (popmyITy
15225%2p®3s?3p®3d!%4s24pS4d35s2,: ...

1) Ti

2) As

3) Nb

4) Cu

Kitou ¢ nmpaBUibHBIM OTBETOM: 3

OITK-3.]1.6

3aHaHI/I€ 3aKPBITOTO THUIIA C BbIGOpOM OOHOI'0O MPAaBUJILHOI'O OTBCTA.

Wuctpykums: [Ipounraiite TeKCT, BbIOEpUTE MPaBUIIbHBINA BapUaHT
orBeTa. OLCHUTE MNEKTPOOTPHULIATEILHOCTD YIEMEHTOB. Y KAKUTE

OIIK-3.1.6




HauOoJIee IICKTPOOTPUIIATEIBHBIN AIIEMEHT CPEIU MPECTABICHHBIX:
1) xiop

2) ¢rop
3) cepa
4) xkanumii

Kittou ¢ npaBUiIbHBIM OTBETOM : 2

3aJjaHre 3aKphITOrO TUMA HA YCTAHOBJICHUE MPABUIILHOU OIIK-3.11.6
I10CJIEI0BATEIbHOCTH.

Nucrpyknusa: IIpountainTe TEKCT U yCTAHOBUTE IOCIEA0BATEIBHOCTD.
Aprymentupyite orBeT. Pacnionoxure snemenTsl 1A nmoarpynms B
MOPSIAKE YCUIICHHS] METAITINYECKUX CBOMCTB.

A) 6epumnuii Be,

b) maruunii Mg,

B) xanpmwmii Ca,

I') ctponnmii Sr

I1), 6apwuii Ba,

E) pannii Ra.
3anuIIUTe 3JIEMEHTHI B IPABUIIbHON ITOCIEA0BATEIBHOCTH.
Kiitou ¢ npaBunbHbIM oTBeTOM: Be- Mg-Ca- Sr-Ba-Ra.

3aaHue 3aKpbhITOro TUIIA HA YCTAHOBJIEHUE COOTBETCTBHUS. OIIK-3.J1.6
WNucrpykuus: IlpounTailTe TEKCT W yCTAaHOBUTE COOTBETCTBHUE.
ChopmynupyiiTe  HU3MEHEHHWE  TEPMOAMHAMUYECKON  (DyHKIMH

OHAJIbIIMHU CUCTCMBI:

9K30TepMI/I‘-ICCKa$I peaKknus XapaKTECpU3yeTCsd YCIOBHUEM ...

HN3menenune sHTaIbIINHU Bomnpoc
CUCTEMEI
A AH>0 1 | Dx30Tepmuyeckas, ¢

BBIJICJICHUEM TCIIJIa

b AH=0 2 | DHAOTEpMHUYECKas , C
MOTJIOLIEHUEM TerlIa

B AH<0 3 | Cucrema HaxoAUTCS B
paBHOBECHH

I' |AS>0 4 | Heynopsiio4€HHOCTb CHCTEMBI
BO3pacTaer

3anummre BhIOpaHHbIE U(PHI 0] COOTBETCTBYIOIIMMU OYKBaMU:
A b B r

Kirou ¢ mpaBunsHbIM oTBeTOM: A-2, b-3, B-1, -4

3ajaHne 3aKphITOrO THIA C BHIOOPOM OJTHOTO MPAaBUIILHOTO OTBETA. OIIK-3.1.6

WNuctpykuus: IlpounTaiiTe TEKCT, BBIOEPUTE NPABWIHHBIA BapHAHT
oTBeTa. BecmomuuTe CJICACTBUC M3 OCHOBHOT'O 3dKOHA TCPMOXHUMHHU -




3akoHa ['ecca: pacyeT HM3MEHEHHUsI SHTAIBIUU B XOAE XUMHUYECKOU
peakuuu, nporekaromeit no ypasuenuto 2A + 3B = C + 4D, umeer
BU/I:

0
A) AH p-unu = (AHC + AHD) - (AHA + AHB)
0

0
B)AH  pn = (AHc + 4 AHp) + (2 AHa + 3 AHgp) T

0
I') AH  p-wm = (AHA + AHB) + (AHc + AHp)

Kutou ¢ nmpaBuiibHBIM 0TBETOM: b

3aI[aHI/I€ 3aKPBITOTO THIIA C BI)I60pOM OAHOI'O IPaBUJILHOI'O OTBCTA.

Wuctpykuus: [IpounTaiite Tekct, BbIOEpUTE MTPaBUIIbHbBIN BapUaHT
otBeta. ChopmynupyiiTe Ha3BaHUE 3aKOHA, COTIACHO KOTOPOMY B
paBHBIX 00BbEMAaX PA3IUYHBIX T'a30B, B3SATHIX IPU OJUHAKOBBIX
TEMIIEPATYPAX U JABICHUAX, COIEPIKUTCS OHO U TO K€ KOJINYECTBO
MOJIEKY:

A) 3akoH ['eii JIroccaka

b) 3akon ABoragpo
B) 3akon ['enpu
I') 3akon 'ecca

Kunrou ¢ mpaBriibHBIM 0TBETOM: b

OITK-3.J1.6

3a,Z[aHI/Ie 3aKPBITOTO THIIA C BbI60p0M HECKOJIbKUX MPABUJIBHBIX
OTBCTOB.

Wuctpykuus: [IpounTaiite TekcT U BbIOEpUTE PABUIIbHBIE OTBETHI.
JlaiiTe Ha3BaHKWE MOHOB:
A) KaTHOHBI

b) nporons!
B) anuonst
I') HeWTpOHBI

Kittou ¢ npaBunbHBIMEU OTBETaMu: A, B

OIIK-3.71.6

3ajaHue OTKPBITOTO TUIIA

WNHucrpyknpnsa: [IpounTaiiTe TEKCT U 3alIAIINTE Pa3BEPHYTHINA
000CHOBaHHBIN 0TBET. [laiiTe onpeneneHne OCHOBHOTO 3aKOHA
TEPMOXHMHH - 3aKOHa ['ecca- OT 4ero 3aBUCUT TEIIIOBOM d(PdeKT
peaKIvii, MPOTEKAIOUINX MPU MOCTOSHHOM 00beMe MITH JIaBJICHUU:
OranonHsbli oTBeT: TennoBoit aphekT XMMUUECKOl peakiiuu
(M3MEHEHME SHTAIBIIUU B XOJI€ PEAKLIUN) 3aBUCUT TOJIBKO OT
HA4YaJIbHOTO U KOHEYHOI'O COCTOSIHUS CUCTEMBI M HE 3aBHCHT OT ITyTH
1IEPEX0/1a CUCTEMBI U3 OJTHOTO COCTOSIHMSI B IPYTOE..

OITK-3.J1.6

10.

3a/iaHue 3aKpBHITOTO THIA ¢ BBIOOPOM OJJHOTO MPaBUIHLHOIO OTBETA.

OIK-3.71.6




WNuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE TPABUIBLHBIN BApHAHT
otBeta. ChopmynupyiiTe Ha3BaHUE 3aKOHA, COTIIACHO KOTOPOMY B
pPaBHBIX 00BEMAaxX PA3IUYHBIX Ta30B, B3ATHIX MPU OJUHAKOBBIX
TeMIIepaTypax U JaBJICHUIX, COACPKUTCS OJHO U TO K€ KOJUYECTBO
MOJIEKYT:

A) 3axon I'eii JTlroccaka

b) 3akon ABoranpo
B) 3akon ['enpu

I') 3akon I'ecca

Kirou ¢ IIpaBUJIbHBIM OTBCTOM: b

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AWCHUILIAHE OOYYArOMIUXCS 3a09HOU (OPMBI
o0yueHusl, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIOIIME  IMPOLEAYpbl  OLIEHUBaHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpPYOIUX MOPSIAOK U IHpOLEAYypYy
NPOBE/IEHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui O00ydaromuxcs
I'VAIL

11. Meronuueckue yka3aHus A 00y4aronuXcsl 0 OCBOSHUIO JUCIUIUIMHBI
11.1. OcHoBHOEe Ha3HaueHWE JIEKIIMOHHOIO MaTepuaiga — JIOTMYECKU
CTpOIHOE, CUCTEMHOEe, TIyOOKOe M SICHOE H3JIOKEHHME Y4eOHOro Marepuana.
Haznauenmne COBpeMeHHOﬁ JICKOMHU B paMKax AOUCHUIIJIMHBI HE B TOM, 4TOOBI
HOJYYHUTh BCIO HHPOPMALIMIO IO TEME, a B OCBOCHUH (YHIAAMEHTAIBHBIX NPOOIeM
JAUCHUIINIMHBI, ME€TOJO0B HAY4YHOI'0 ITO3HAHUA, HOBEHUIITNX I[OCTI/I)KCHI/II\/JI HaquOﬁ
MbICTIH. B ydeOHOM mporecce JIeKIHs BBINOJHAET METOA0JIOTHYECKYIO,
OpraHM3alMOHHYI0 M UH(poOpMaunoHHYI0 (¢QyHKUuU. Jlekuus packpbiBaer
NOHSATUIHBIN annapat KOHKPETHOM 00JacTy 3HaHuUs, €€ MpoOIeMbl, TaeT LeIbHOe
MMpeaAcCTaBJICHUC (6} JUCLHMITIIINHE, IIOKAa3bIBACT B3aNMOCBA3b C APpyrumMu
JUCLUATUTMHAMM.
[LraHupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIIMMUCS JISKIIMOHHOTO MaTepHana;
— IMOJIYy4YCHHUEC COBPEMCHHBIX, MCJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HaHHI>i, YPOBCHb
KOTOPBIX OIIpeJIeNsIeTcs 11eJeBOM YCTAaHOBKOM K KaX/10i KOHKPETHO Teme;
— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENoJaBaTeseM;
— pasBuTHE TPO(ECCHOHATHHO-IEIOBBIX  KAadecTB, JIIOOBH K TPeAMETYy W
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIUIECHUSI.
— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENTbHON pabOThI;
— TIOJIyueHHe 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTHS HAyKW WU TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailine rofbl;
— HAYYHTBhCS METOAWYECKH 00pabaThiBaTh MaTephai (BBIACHSATH TJIABHBIE MBICIU H
ITOJIOKCHUA, MMPUXOJUTDH K KOHKPCTHBIM BBIBOJAAaM, TIOBTOPATH nux B PA3INIHBIX
bopMyITUpOBKax);




— HonyquHe TOYHOI'O ITIOHNUMAHHUA BCEX H€06XOI[I/IMBIX TepMI/IHOB nu HOHHTHfI.

JIeKIMOHHBI MaTepual MOXET COMPOBOXKAATHCS JEMOHCTpAIllMed  CIalIoB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 MaTepuaja IpU MPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCO6GHHOCT$IX HpI/IMeHCHI/ISI OTACJIBHBIX TEMATHUK 110 JUCITUIIJIINHEC.

CTpyKTypa IpeaoCTaBACHMS JEKIIMOHHOI0 MaTepHaa:

Bcerynnenue — 4acth JIEKUHH, ETb KOTOPOM - 3aMHTEPECOBATh U HACTPOUTH ayIUTOPUIO
Ha BOCIIpUsATHE y4eOHOro marepuana. B ero cocraB BXoAsaT: (GoOpMyIHpOBKa TEMBI JICKIUH,
XapaKTepUCTHKA ee MPOopECCHOHATBLHON 3HAUMMOCTH, HOBU3HBI U CTETICHH M3YYEHHOCTH, LIENIU
JIEKIMK; M3JI0O)KCHHWE IUIaHa JICKIMH, BKJIIOYAIONIET0 HAMMEHOBAHUS OCHOBHBIX BOITPOCOB,
MOJJICKAITUX PACCMOTPEHHUIO Ha JICKIMH;  XapaKTEPUCTUKA PEKOMEHIYEMOW JIUTEpaTyphl,
HEOOXOAMMOW IS OpraHM3alldd CaMOCTOSITEIBHOM pPabOThl CTYJIEHTOB, PETPOCTICKIINS-
HAIIOMMHAHAE O BONPOCAaX, PACCMOTPEHHBIX HAa MPONUION JEKIUH, CBSI3b HX C HOBBIM
MaTepuaioM, YKa3aHHE Ha €ro pojib, MECTO M 3HAYCHHE B JAHHOW JHMCIMIUIMHE, a TaKKe B
CHCTEME IPYTUX HayK.

OCHOBHas 4acTh - HBJIOKCHHUE COJACP)KAHUS JICKIIMH B CTPOTOM COOTBETCTBHHU C
HpeIlJIO)I(eHHBIM IIJIAaHOM. BKJIIO‘-IaeT paCKpI)IBaIOHH/Iﬁ TCMy JICKIIUN KOHHGHTyaHBHLIﬁ 158
dakTHyeckuil Marepuan, €ro aHalu3 U OIECHKY, pa3IUYHbIe CHOCOObI apryMeHTAallud H
JTOKA3aTCJIbCTBA BBIABHUT'AaCMbIX TeOpeTI/I‘ICCKI/IX HOJ'IO)KGHI/Iﬁ.

3akioueHue - TOJABEACHHE OOIIero WTora JeKuuu, oOOOIIeHHe MaTrepuaia,

dbopMyIHpOBKa BBIBOJOB 10 TEME JIEKI[UU; OTBETHI Ha BOIPOCHI CTYICHTOB.
JIist HajyTeKaIIero OCBOCHHSI Kypca XUMHUU MCIIOIB3YIOTCS CIICIUaIbHbIC HATJISAHBIC CPECTBA, C
MOMOIIBI0 KOTOPHIX MOXKHO MepenaBaTh CTyJIeHTaM HHGOpPMAIUIO O BEIIeCTBaX, OOBEKTaX H
CYHIGCTBG (1)I/ISI/I‘~ICCKI/IX U XUMHUYCCKUX HpCBp&HICHHfI. I[eMOHCTpaIII/Iﬂ OIIBITOB, MOACIIN
KPUCTAJUTMYECKUX PEMmETOK, TaOMUIbI M IUIaKaThl C DHEPreTHYECKHMMH JUarpamMmmaMu
00pa3zoBaHus MOJIEKYJI, pEaKIuii ¢ KaTaqu3aropamMu U 6€3 HUX U T.1.

OcyiecTBieHre KOHTPOJIS 3a BEICHHEM CTYJIEHTAMU KOHCIIEKTa JEKIWW; OKa3zaHUe
CTy,I[GHT&M IIOMOIIIM B BEACHUHN 3allCU JICKIIUU (aKHGHTI/IpOBaHI/Ie HN3JI0KCHUSA MaTCpI/IaJ'Ia
JIEKIIMHU, BBIJEICHUE TOJIOCOM, WHTOHAIMEW, TeMIIOM peud Haubosee BaKHOW HHpopmanuw,
UCTIOJTb30BaHUE TIay3 JUTSI 3aIFCH TA0JIUII, CXEM)

11.2. Meronnyeckue yka3zaHus i OOydYarOIIMXCS IO BBIIOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOPHBIX paboT oOydarolmuics MAOKEH YIIIyOUTb U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 0Oydarollerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

BrimonHenue 51abopaTopHBIX pabOT OOy4aromuMCs SIBJISETCS HEOThEMJIEMOHM YacTbhio
W3YYEeHUs] JUCLUIUIMHBI, OMNpeNeNseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/]]au 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHWN, MOJYyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMAIMU 110 U3y4yaeMON JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPaMHU.

3ajianue ¥ TpebOBaHUs K IPOBEICHUIO 1a00paTOPHBIX paboT

Jl1s1 BBITIOJTHEHUS JTa0OPAaTOPHBIX Pa0OT MUCHOIB3YIOTCS METOAMUYECKUE YKA3aHUS MO MX
npoBeneHuto. JlabopaTopHas paboTa Kak BHJ Y4eOHOTO 3aHATHS MPOBOAMTHCS B CIEIUATBHO
000pyIOBaHHBIX y4eOHBIX JabopaTopusax. HeoOXOIUMBIMHU CTPYKTYPHBIMH 3JEMEHTaAMU




7a00paToOpHON pabOThl TMOMHMO CaMOCTOSTCILHOW JCATCIBHOCTH CTYJICHTOB, SBJISIOTCS
WHCTPYKTaX, IPOBOAMMEBIN MPENOIaBaTeIeM, SKCIICpUMEHTAIbHAS YaCcTh, a TAKXKE OpraHU3aIus
00CYX/ICHUSI UTOT'OB BBITIOJHEHUS JIAOOPATOPHOW paOOTHI.

CrpykTypa ¥ opMa 0TUETa 0 Ja00PATOPHOI paboTe

Otuer o JnabopatopHOd pabore wuMeeT (OpPMY THIEPTEKCTOBOIO JIOKYMCHTA,
COJIepIKalIero 3aJlaHue Ha JabopaTopHyI paboTy, KpaTKUe TEOPETHYECKHE CBEICHUS IO TEMe
paboThI, ONUCAaHUE MPUOOPOB, HCIOJIH30BAHHBIX IPU BBITOJHEHUU PaOOThI, PE3YJIbTaThl
BBIUMCIIUTEILHBIX IKCIIEPUMEHTOB, & TAKXKE BBIBOJIBI IO UTOTAM MPOJICIIAHHOW PabOTHI.

TpeboBanusa K 0OpPMIICHHIO OTYETA O JA00PATOPHOM padboTe

OTder MODKEH COAepXKaTh THUTYJBHBIM JIHCT, a €ro COJep)KaHUE JIOJDKHO OBITh
odopmieno coriacHo ['OCT 7.32 —2017.

HopmatuBHas nokymeHTamus, HeoOXxoaumas st OQOpMIICHHS, TpHUBEICHA Ha
anexktpoHHOM pecypcee ['YAIL https://guap.ru/standart/doc

11.3. Meroauueckue yka3aHus 1jsi 0Oy4aroLUIUXCsl 10 MPOXO0XKIEHUIO CAMOCTOSITEIbHON
paboTsl

B Xoze BBINOJIHEHUS CaMOCTOSTENbHON paboThl, 00y4aroLUIMiica BBIMOIHIAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
Yy4YacTHsL.

Jnst oOydaromuxcsi 0 3a04HOM (Gopme OOydYeHHs BBINOJHEHHE KOHTPOJIBHBIX pPadOT
SBJISICTCS AJIEMEHTOM TEKYILEro KOHTPOJISl yCIIEBAEMOCTH U CaMOCTOSITENIbHOU PaboThI

B mporecce BBIOTHEHUS CaMOCTOSITENFHOW pabOThl y oOydaromerocss (popMHpYeTcs
1esecooOpa3Hoe IIaHUPOBaHUE paboyero BpeMeHH, KOTOPOe MO3BOJISIET EMY pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHHMU W CHUCTEMAaTH3aIlMH NPUOOpPETaeMbIX 3HAHWH, 00ECIIeYMBAET BBICOKUI
YPOBEHb YCHEBAaEMOCTH B HEepuOJ OOydeHHUs, IOMOraeT IOJIyYUTh HAaBBIKM IOBBILICHUS
po(hecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBSIOIIMMU  CaMOCTOSITENIbHYIO  paboTy
00yyJaronuxcs, siBJISI0TCS:

—  y4e0HO-METOIUYECKUN MaTepHal 1o TUCIHUILIHHE;

— METOJIMYECKHE YKa3aHHUS IO BBIMOJHEHHIO KOHTPOJBHBIX paboT (Uit 00ydaromuxcs
1o 32049HOU (popme oOydeHHs).

11.4. Meronnueckue yka3aHusi A OOydarolUXcs [0 MPOXOXKIECHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEYEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLUTIIIUHBI.

11.5. Meronnveckue ykazaHusi Uil 0Oy4arolUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTalUN.

[IpomexxyTounass  artectanust  oOyyarOIIMXCs — NpeAycMaTpHBaeT  OLCHHMBAHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4deHMs MO JuciuruinHe. OHa BKIIOYAEeT B
ceost:

— 1uddepeHIMpPOBaHHBIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUM, TOJIy4YEHHBIX
00yyaromuMcs MpU U3YYEeHUH TUCHUIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIIMYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHO.

[Ipomexyrounas arrecraums nposoaurcs no ®OC, npuBeaeHHomy B 11.10.3 naHHOM
paboueil mporpaMmbl AUCHUTUINHBL.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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