[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

MHq)OpMaLLWH@q@EFEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKON OEJIEPALINN
®WO: Emew, Banepuii Cepreesuy

[HomkHocTb: OupekTop Gpunmana

Tara nognncams: 03.02.2025 16 P EAEPAJIBHOE TOCYTAPCTBEHHOE ABTOHOMHOE
YHUKaNTbHbIt nporpaMMHb@MA?.OBATEJII)HOUE YYPEX/JIEHHUE BbICgIEFO OBPA30OBAHUS
2b8a1573¢931f1098cfe699d 1 ¢« MOAGROBCKNU TOJIUTEXHUUYECKNU YHUBEPCUTET»

MOCKOBCKHWH INOJIUTEX)
Psazanckuii MHCTUTYT ((puamasn)
MoOCKOBCKOIo NOJUTEXHUYECKOr0 YHUBEPCUTETA

[TPUHATO

Ha 3aceianuu Y4eHOro coBeTa
Psi3aHckoro MHCTUTYTa ((unnana)
MOCKOBCKOTO MOJIUTEXHUYECKOTO
YHUBEpCUTETA

[Tporoxon Ne_7/

or« 2I» 6 2024r.

VTBEPXIAIO

Jlupextop
PszaHcKOro MHCTUTYTA ((purana)

¢ MOCKOBCKOT'O TIQJIMTEXHUYECKOTO

' uTeTa
%\QO Ewmen

N\« LI 06 _ 2024r.

PaGouasi nporpamMma JUCUMILTHHBI

«KXTMHUSD

Hampasnenue noaroroBku
08.05.01 CTpouTe/ibCTBO YHUKAJbHBIX 3JAHUI U COOPYKEHUI

HamnpapierHocTh 00pa3oBaTeIbHOM TPOrpaMMBbl

CTpouTe bCTBO BHICOTHBIX U 00JIbIIENPOJIETHBIX 31AHUNH U COOPYKEHUI

KBamudukanus, npucBanBaemasi BEITyCKHUKAM
HNuxenep-crpourennb

dopma oOydeHus
Ounas

Ton nabopa - 2024

Pa3ann
2024



Paboyas mporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM BBICIIETO OOpa30BaHHS 10
cnenuranbHocTH 08.05.01 CTpouTEnbCTBO YHMKANbHBIX 3JAHUM U COOPY)KEHMH, YTBEPXIACHHBIM IPUKA30M
MunucrtepcTBa Hayku M Bbiciiero obOpasoBanus Poccuiickoit ®@enepanuu Ne 483 ot 31 mas 2017 r.,
3apeructpupoBaHHbiM B MuHntocte 23.06.2017 peructpaunonssiii Homep N 47136 (c uzmeHeHusimu Ha 19
utons 2022 rona);

- yueOHbIM IIaHOM (ouyHOUM ¢opme o00yueHus) no cneunanbHoctd 08.05.01 CrpoutenbecTBo
YHHUKAJIBHBIX 3JaHUH U COOPYKCHHIA.

Pabowas mporpamma AMCIUIUIMHBI BKIIOYaeT B Ce0sl OIICHOYHBIE MAaTepHANbl JUIS TPOBEICHHUS
TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH W MPOMEXKYTOUHOW arTecTanuu 1o aucuuruimae (m.7 OneHodHbIe
MaTepuasibl  ((POHJ OLEHOYHBIX CPEICTB) ISl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOU
aTTECTAIlUN).

Astop: BopoOresa E.B., nonent kadenpsl «MHudopmarrka 1 nHOOPMAIMOHHBIE TEXHOJIOTUNY.
(ykazatb ®UO, yueHyl0 CTeneHb, y9eHOe 3BaHHE WU JJOJDKHOCTD)

[Iporpamma onoOpeHa Ha 3acenanuu kadenpsl «MHpopmaTHka U MHPOPMALMOHHBIE TEXHOJIOTHM
(mpotokon Ne 11 ot 27.06.2024).



1. Hepeqeﬂb INIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘{eHI/Iﬂ nmo AUCHHUIIJIMHE, COOTHECCHHBLIX C
IMJIAHUPYEMBIMHU PE3YJIbTATAMU O0CBOCHUSA 06pa30BaTeJILHOI71 NnmporpaMmmbl

1.1. leanb ocBoeHMsI JUCHMILIHHBI

Llenbio ocBOCHMS AUCIMIUIMHBI siBisiercst (1):

- (opmupoBaHHe y 00y4arommxcs o0menpodeccnoHAIBHBIX KOMIICTCHIINN, HAIIPABJICHHBIX Ha
CIOCOOHOCTh MPUMEHSATh €CTECTBEHHOHAYYHBIE W OOIIEHH)KEHEPHBIE 3HAHUS, METO/IbI MATEMaTHIECKO -
r0 aHaIW3a U MOJICIHPOBAHUS, TEOPETUUIECKOTO M AKCIIEPHUMEHTAIBHOTO HCCIEI0BaHUs B mpodeccro-
HAJIBHOM IESITENbHOCTH

1.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4€eHHUsI 1O TUCIHHUIIHUHE
B pesynbrare ocBoeHUs MUCHMIUIMHBI «XUMHUs» y oOydaromerocss GopMUpyroTcst odmienpodec-
cuoHanpHble komnereHuun OIIK-1. ConepxaHue ykazaHHBIX KOMIIETEHIIMM U MepedYeHb MIIaHUPYEMbIX

pe3ynbTaTOB OOYUEHHUS MO JAHHOM AUCIIUIUIMHE MPEACTaBICHBI B Ta0muIe 1.

Tabmuma 1 — [Tnanupyemblie pe3yabTaThl 00ydeHUsI TI0 TUCITUTUTHHE

Kon PesyabTarsl ocBoenus OI1 Ilepeyenb mIaHUpPyeMbIX pe3yJibTa-
KOMIIe- (coneprkaHne KOMIETEHIIMI) TOB 00y4eHMsI IO TMCUUIJINHE
TEeHIIUH

OobmenpodgeccuoHa bHbIE KOMIETEHIHMU
OIIK-1. Cnoco6en nmpumensts ecte- | OIIK-1.1-3HaTh: OCHOBBI MaTEMAaTHKH,
OIIK-1 CTBCHHOHAYJHbIC U OOLIeHHKeHepHble | PU3HKH, BEIYUCIUTEILHON TEXHUKH

3HaHuUA, MCETOIBI
aHaJIu3a U MOACIUPOBaHUA, TCOPECTHU-

MaTEMaTHYCCKOTO

YECKOTO W AKCIIEPUMEHTAJILHOTO HC-
cienoBaHus B podeccrHoHanbHOM Jie-
SITEILHOCTHU

pOTPaMMHUPOBaHUS
OIIK-1.2-ymeTh: pemarh CTaHAAPTHBIE

HpO(i)eCCI/IOHaJ'IBHBIe 3aJlavuu C IIpuUME-
HCHUCM €CTCCTBCHHOHAYYHBIX U 00-
IECUHXXCHEPHBIX 3HaHHﬁ, METOJ0B Ma-
TEMATUYCCKOT'0 aHaJIn3a U MOJCIUPO-
BaHUA

OIIK-1.3-umeTh HaBBIKH: TEOpETHYC-
CKOTO W JKCIIEPUMEHTAIBHOTO HCCIIe-
J0BaHUSI OOBEKTOB TPOQECCHOHATBHOM
JeSITeITIbHOCTH

2 MecTO THCHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHOIi NPOrpaMMbl

Jucuumnnuna «XuMHsD» BXOJIUT B COCTaB JUCHUIUIMH 00s3aTenbHON wactu broka 1 oGpasosa-

TEeJBbHOM MporpamMmbl OakanaBpuara

2.1 TpeOoBaHuUsI K BXOAHBIM 3HAHMAM, YMEHUSAM U HABBIKAM 00Y4al0LIUXCsI

H3y‘ICHI/IC JUCITUITIIMHBI 6a31/1pyeT051 Ha 3HAHUAX, MTOJTYYCHHBIX 10 XUMUHU, MATCMATHUKCE, (I)I/I3I/IKC n

OHOJIOTHUH B paMKax IMoJIy4€HHA CPECIHETO 06mero O6pa3OBaHI/I$I.
I[J'IH OCBOCHUS JUCIUILINHBI « X UMHUS CTYACHT HOJIKCH:

3HATb:

e (yHIaMEeHTabHbIE OCHOBBI IIKOJIBHOTO Kypca XUMHHU, GU3UKU U MAaTEMaTHKH;
yMeThb:




® BBINOJIHATH APH(PMETHUECKUE ICHCTBHYS,

® TIPOBOJUTH MPAKTUYECKHUE PACUETHI IO (hOopMyIIaM;

® pemiath ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IPUMEHEHUEM AHAIUTHYECKUX M TpadUuecKux
METO/IOB;

peniaTh TEKCTOBBIE 33J1a4M C MIOMOIIBIO COCTABJICHUS YPABHEHUH, U HEPABEHCTB, UHTEPIPETUPYS
pe3ynbTaT C y4eTOM OTPaHUYECHUN YCIOBUA 3a1a4U;

BJIAJ€Th:

® HaBbIKaMU MPOBEACHHUS JOKA3aTEIbHbBIX PACCYKIEHUH, IOTHYECKOI0 000CHOBAHUS BBIBOJIOB;

e crnoco0amMH OpPHEHTAIMM B HAYYHBIX UCTOYHHMKAX WH(pOpMamu (KypHaJIbI, CAliThl, 00pa3oBa-
TeJIbHbIE NOPTANBI U T.1.);

® HaBBIKAMU ITOCTPOCHHUS U UCCIEAOBAHUSA MOJEIEH JUIsl ONMUCAHMS U PEIICHUS XMMUYECKUX 3a-
Jad.

HaBbIKaMU OTIMCAHUS U UCCIIEIOBAHUS C MOMOUIBIO PYHKIIMN peabHBIX 3aBUCUMOCTEH, ITpeicTaB-
JIeHUs UX TpauvecKu, HTEPIpEeTallMy IpaKOB peaIbHbIX MPOIECCOB.

2.2 B3anMocBsI3b ¢ IPYruMHU AU CUUILIMHAMH

B3aumocBs3b JaHHOW AMCUUILIUHBI C APYTUMU AUCIUITIHHAMH 00pa30BaTeIbHONM MPOrpaMMBbI
MpeJICTaBJICHA B TaOuIIe 2.

Tabmuia 2 — CTpykTypHO-JIoTHYecKas cxeMa (GOopMUPOBAHUS KOMIICTCHITHIA

Kommne- | IlpemmecrByrommue Jdannasn IHocaenyrommue
TeHIHs JUCHUTINHBI JUCHUIINHA AHCHUTIIHHBI
OIIK-1 MaremaTtuka, DKoJiorus
Xumus
duznka

3. CTpyKTypa M cojiep:kaHue TUCHUTLIUHBI

OO6mast TpPyA0€MKOCTh JUCITUTUIIMHBI «XHUMHSD COCTaBJIsET 3 3a4eTHBIX equHuIlbl, 108 akagemuye-
CKHX 4YacOB.

Tabnuma 3 — O0beM TUCIUTIITUHBI « XUMHUS» B aKaJIeMUYECKUX Jacax (ouHas opma)

Bupa yueOHoii padoThl Bceero Cemectp
4acoB 1
AynuTopHasi padota (Bcero) 36 36
B TOM YHCJIE:
Jlekuun 18 18
CeMuHapbl, IPAKTHYECKUE 3aHATUS 10 10
JlaGopaTopHbIe pabOThI 8 8
CamocrosiTesbHast padora o0y4yarommxcsi (Bcero) 72 72
B TOM YHCIIE
KonTposnpHas padota 20 20
Jlpyrue BUbl 3aHATHI (nod2comoska K 3ausamu-
M, doMauwiHss paboma, n0020MoBKa K KOHMPOIbHOU pa- 52 52
bome, paboma ¢ 1umepamypoii)
Buja npomexyTo4HoO# aTTecTalNU 3
(3 - 3auem, O - sxzamen, 30 — 3auem ¢ oyenkoi)
OO0masi Tpy10eMKOCTh JMCUMILIAHBI, YaC 108 108
OO0masi Tpy10eMKOCTh JMCUMILIAHBI, 3.€. 3 3




3.1. Conep:kanue TUCUUILIMHBL, CTPYKTYpHPOBaHHOE M0 TemMaM, s crydentos QUHOM

®OPMbI ObYYEHWA

PacnipenencHue pas3zielioB QUCHUILTHHBL «XUMHSD) 110 BHIaM YYEOHBIX 3aHATHH U UX TPYHAOEM-
KOCTh YKa3aHbl B Tabnuue 5 u 6.

Tabmuua 5 — Paznensl AucuuIumHbl « XUMHS» U UX TPYIOEMKOCTh 0 BHIaM Y4eOHBIX 3aHATHH (O4Has
opma)

Buabl yueOHBIX 3aHATHIH, BKJIIOYAS
2 CaMOCTOSITeJbHYI0 PaGoTy 00y4aromuxcs, |
§ H TPY0EMKOCTE (B qgcax) E
= - 3 5 s
S = & g >
Ne o O = >, ¥ s
Pa3nen nucuMnInHbI > ) @ % 25
4 3)
n/n e T = 2 = o = = 9
) E |2 | | T & =
E |2 |8 = £ = =
= = = ; = sl 3 g ) =
O = ) = o Q2 S 2 g =
O ) 2= &2 €2 = 3 =
) S S CE 28| &=z =
o ezl Sl Sssl £ e 0
= Ef RS0 ald 23
1 2 3 4 5 6 7 8 9
IlepBblii cemecTp
1 | CrpoeHust aTOMOB U CUCTEMATHU- 6 1 1 4 CEMUHAp, TECT
Ka XUMHYECKUX 3JIEMEHTOB
2 | XuMuyeckas CBs3b 8 1 1 2 4 CEMUHAp, TECT
KommnekcHbie coequHeHus..
3 | Xumuueckas KMHETUKa U paB- 12 2 2 8 | TecT, KOH-
HOBECHE B TOMOT'€HHBIX U Te€Te- TPOJIbHAS pa-
POTEHHBIX CHCTEMaX. 6ora
4 | TepmoauHaMuKa 11 2 1 8
5 | I'ereporeHHbie TUCIICPCHBIC CH- 14 2 2 2 8 KOHTPOJIbHAS
ctembl. CBOMCTBA pacTBOPOB. pabota
Bopanbie pacTBOpBI 31IEKTPOIIH-
TOB.
6 | OCHOBBI PNEKTPOXUMUHU. 11 2 1 8 TECT, KOH-
DNEKTPOXUMHYECKHE MPOIIECCHI. TpOJIbHAS pa-
6oTa
7 | Koppo3sus u 3amura MeTaioB. 12 2 1 1 8 TECT, KOH-
TpOJIbHAS pa-
6oTa
8 | OcHOBHBIE CBOMCTBA METAJIIIOB 12 2 1 1 8 ceMHUHap
U CILIaBOB.
9 | Jlerkue KOHCTPYKIIMOHHbIE Me- 6 1 1 4 ceMUHap
TaJUTBL.
10 | Opranuydeckue NOJTUMEPHBIE 6 1 1 4 CEMUHAp
MaTepHabl.
dopma arTecTanuu 6 6 3




Bcero yacoB mo TUCHUIINHE
BO BTOPOM CEMECTPE

108 | 18 10 8 72

3.2 Coaepxanue AMCHUILIHHBI «XHMHS», CTPYKTYPHPOBaHHOE 110 pa3jiejiaM (TeMam)

CopneprxaHue JEKIMOHHBIX 3aHATHH MTPUBEICHO B TaOnuIEe 7, MPAKTHYECKUX 3aHATHI — B TaOIUIIE
8, maboparopHbIX paboT — B TabmmIIe 9.

Tabmuma 7 — CoaeprkaHue JCKIIMOHHBIX 3aHATHN

HaumeHoBaHue pa3zaesia

Ne n/m Conep:xanue
JUCHHUININHDBI

1 Crtpoenus atoMoB u cucte- | OCHOBHBIE IOHATHUS U 3aKOHBI XUMUHU. DJIEKTPOHHOE CTPOCHUE
MAaTHKa XUMHUYECKUX dJIe- aTOMOB XMMHUYECKUX AJIEMEHTOB U Mepuoaudeckas cucrema Jl.
MEHTOB . Menneneena..

2 XuMuueckas CBSI3b XuMuyeckas CBSI3b U BaJICHTHOCTE YJIEMEHTOB; BUIbI XHMUYE-

CKOM CBSI3HM; OCHOBHBIE ITPEJCTABIEHUSA O KOBAJICHTHOM CBSI3U;
METO/I BAJICHTHBIX CBSI3€{; METOJI MOJIEKYJISIPHBIX OpOUTase;
rUOpUIN3aIsT; 0COOEHHOCTH KPUCTAIUTMYECKOTO CTPOCHUS
BEIIECTB.

3 XuMndeckas KHHETHKA U DuepretTudeckre 3hHEKTh XUMUYECKUX PEAKIIUA; TEPMOXH-
paBHOBECHE B TOMOTE€HHBIX | MHUYECKHE 3aKOHBI; TEPMOIMHAMUYECKHE (PYHKIIMH U TTapameT-
CHCTEMaXx. PbI; CKOPOCTh XUMUYECKUX PEAKIINI; 3aKOH JICUCTBUS MaCC;

npasuio Baat-T'ododa.

4 Xumudeckas KHHETHKA B DHeprus akTUBAILMK; ypaBHEHUE AppPEHHUYCA; KaTallu3; XUMH-
pPaBHOBECHE B TETEPOTCHHBIX | YECKOE paBHOBECHE 0OpaTUMBIX peaknuii; mpurIwn Jle [llare-
CHCTEMaXx. JIBE.

5 KommuiekcHbie coequaenus. | MeToa MOIeKyIapHbIX opouTtanei. [ mbpuauzanus; 0ocoOeHHO-

CTH KPUCTAJUTMYECKOTO CTPOCHHUS BEILIECTB.

6 Opranuueckue coeiuHe- Knaccuduxkarus u cBOWCTBa OPraHUYECKUX COCAMHEHHUH; U30-

HUS. MepUsi; OCHOBHBIE KJIACChl OPraHUYECKUX COCAMHEHUI; peaK-
UM MOJUMEPU3ALMH U TIOJIMKOHICHCAIINH.

7 OcHoBHbIE XapakTepucTuku | OOIMe MOHATHS O paCTBOPaX U IUCIIEPCHBIX CUCTEMAX; CIIO-
pacTBOPOB U IPYTUX JIUC- cOOBI BEIpXKCHHS KOHIIEHTpAIMH; (ha30BbIC IPEBPAILICHHS B
MEPCHBIX CUCTEM. pacTBopax.

8 Boansie pacTBOpbI 37€KTpO- | DIESKTPOJUTHYECKAS] IUCCOIMAIINS; CBOMCTBA PACTBOPOB AJICK-
JINTOB. TPOJIUTOB; BOJIOPOIHBIN MMOKA3aTEIb; THAPOIU3 COJIECH.

9 I'eTteporennsie nucnepcHbie | TBep/ble paCTBOPHI; T€TEPOrEeHHbBIC TUCTIEPCHBIE CUCTEMBI.
CHCTEMBI 30J1M, reiv, KaueCTBEHHAs M KOJMYECTBEHHAs XapaKTepUCTUKA

TFeTEPOre€HHBIX KOJUIOUIHBIX CUCTEM. ATperaTuBHasl yCTONYH -
BOCTh U CITIOCOOBI pa3pylieHUs KOJUIOUIOB.

10 DneKkTpoxuMuieckue npo- | ['ereporeHHble OKUCIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU U

IIECCHI 3IEKTPOXUMUUYECKHE MPOLECChl; 3aKOHbI Dapajies; rajJbBaHu-
yeckue 3nemenTsl; JJ1C; cranIapTHBIM BOJIOPOIHBIN MOTEHIU-
aJl U pAll HAIIPsDKEHUS; AJIEKTPOJIU3 PACTBOPOB U PaCIIaBOB.
KOPPO3Hsl METAJNIOB U 3al[UTa OT KOPPO3UU; TPAKTUIECKOE
MPUMEHEHHUE AIIEKTPOXUMHUYECKUX MPOIECCOB.

11 Koppo3sus u 3amura metan- | Koppo3ust MeTamuioB U 3aiuTa OT KOPPO3UU; MPaAKTUYECKOE
JIOB. MPUMEHEHHUE AIIEKTPOXUMHUYECKUX MPOLECCOB.

12 OCHOBHBIE CBOMCTBA METAJI-

JIOB U CIIJIaBOB.

O61u1/1e CBOIMCTBA METAJLJIOB U CIIJIaBOB; (I)I/I3I/I‘ICCI(I/IC CBOMCTBaA
MCTAJIOB, XUMHNYCCKHEC CBOMCTBA MeTaLIOB. DU3UKO-




XUMHUYCCKUM aHaJIU3 METAIIHUCCKUX CIIJIaBOB; JICTKHEC KOH-
CTPYKIIMOHHBIC MCTAJJIBIL.

13 Jlerkue KOHCTPpYKUMOHHBIE | PU3UKO-XUMHYECKUNA aHAIN3 METAJUIMYECKHUX CILJIABOB; JIETKUE
METaJUIbI. KOHCTPYKLIUOHHBIE METAJLIIB.

14 Kpemuuii, repmanuii, cypb- | @U3MYECKUE U XMMUYECKHE CBOMCTBA HEMETAIUIOB; YIIIEpO/,
Ma, MOJIyIIPOBOHUKOBBIE CBOMCTBA YIJIEPOJIa U €ro COEAMHEHUH, TIOJyYEHUE U ITpUMeE-
MaTepuasl HEHUE KapOOHATOB; KPEMHMI; IIOJIyIIPOBOIHUKOBBIE CBOMCTBA

KPEMHHSI; CWIIMKAThI, TUAPOCUIMKATBI U AIFOMOCHIIMKATHI;
CTEKJIO Y CTEKJIOMATEPUAJIbl; CUTAILIIBL.

15 Opranuyeckue nonuMepHsie | OCOOEHHOCTH CTPOEHUS MOJIMMEPOB; PUINKO-XUMUYECKHE
MaTepuabl. CBOMCTBA MNOJIMMEPOB; KOHCTPYKIIMOHHBIE MOJMMEPHBIE MaTe-

puransl.

16. XHUMHS OKpyKaroIen cpe- Bunsl 3arps3HenHnii, BIMSHUE aBTOTPAHCIIOPTA HA OKPYKAaro-

JBbI.

n1yro cpeay. CriocoObl 3alUuThl OKPYXKAIOIIEH Cpe/bl OT aH-
TPOIIOTE€HHOTO BO3JEHCTBUS.

Tabmua 8 — CoaeprkaHue MPAKTHYCCKUAX 3aHATHI

HaumeHoBaHue pa3iena

Ne i/ HanMeHoBaHMe NPAKTHYECKUX 3AHATHI
JUCHHUININHBI
1 CtpoeHus aTOMOB U CUCTE- | DJIEKTPOHHOE CTPOCHHE aToOMa M CTPYKTypa MEePHUOIMIECCKON
MaTHKa XUMHUYECKHUX dj1e- | cucteMbl ajiemenToB .M. Menaeneera
MEHTOB
2 XUMHYECKasI CBA3L Knaccudukarus XuMu4ecKkux cBsizeil. MeTo 1 BAJICHTHBIX CBSI-
3 ¥ MOJICKYJIIPHBIX OpOHTAIICH.

3 Xumudeckas KHHETHKA B DIeMEHThl XUMUYECKOM KUHETHKH.
paBHOBECHE B TOMOTE€HHBIX
CHCTEeMax.

4 Xumudeckas KHHETHKA B XUMHUYECKOE paBHOBECHE.
paBHOBECHE B I€TEPOTrCHHBIX
CHCTEeMax.

5 Kommiekcubie coequnenus. | KoopauHaloHHbIE COCTMHEHUS.

6 Oprannueckue coequnenus. | Knaccudukamus opraHudecKkux coequnennid. M3omepus.

7 OcHoBHbIe XapakTtepuctuku | CBoiicTBa pactBopoB. Kiaccudukanus u cBOWCTBa aucrnepc-
pacTBOPOB U IPYTUX JUC- HBIX CUCTEM.
MEPCHBIX CUCTEM.

8 Boanbie pacTBopsI 31ekTpo- | CHIIbHBIC U CIIa0bIe 3JIEKTPOJIUTHL. [ HapOIn3 coei.
JINTOB

9 I'eTeporennsie nucnepcHbpie | ['eTeporeHHble OKUCIUTEILHO-BOCCTAHOBUTEIBHbBIE PEAKIIMU U
CHCTEMBI 3IEKTPOXMMHUUYECKHE npouecchl. 3akoHbl dapanes; cranaaprt-

HBII BOJIOPOIHBIN MOTEHUMA U Pl HAIPSKECHMUS;

10 DNEeKTPOXUMHUYECKUE TIPO- DIIEKTPOIN3 PacCTBOPOB U paciiaBoB. [IpakTuueckoe npume-
IIECCHI HEHUE AJIEKTPOXUMUYECKUX MPOLIECCOB.

11 Koppo3sus u 3amura metan- | Koppo3ust MeTamuioB U 3ainra OT KOppO3uHU.
JIOB.

12 OcHoBHEBIE cBoOMcTBa MeTan- | OOIIMEe CBONMCTBA METAJIIOB U CIUIaBOB. PU3UKO-XUMHUYECKUIH
JIOB U CIIJIABOB. aHaJN3 METAJUIMYECKUX CILIaBOB.

13 Jlerkue KOHCTPYKIMOHHBIE | JIerkue KOHCTPYKIIMOHHbBIE METaIIbI.
METalIbI.

14 Kpemnuuii, repmanuii, cypb- | [lonynpoBOIHUKOBBIE CBOMCTBA KPEMHUS; CUITUKATHI, TUIPO-

Ma, MoJIynpOBOJJHUKOBBIC

CHJIMKAThI U aJIIOMOCHUIIMKATHI.




MaTtepuaibl

15 Opranunueckue noauMepHbie | OU3NKO-XUMUUYECKHUE CBOMCTBA MOJIMMEPOB; KOHCTPYKIIMOH-
MaTepHabl. HBI€ [IOJIUMEPHBIE MaTEPUAJIBI.
16 XHUMHS OKpYKaroLIen cpe- Bunpsl 3arps3HeHuii, BIMSHUE aBTOTPAHCIIOPTA HA OKPYKaro-

IIBI.

ryro cpeny. CriocoObl 3aIUThI OKPYXKAFOIIEH Cpebl OT aH-
TPOIIOT€HHOTO BO3JEHCTBUS.

Tabmuma 9 — Conepxanrie 1a00paTOpHBIX PabOT

Neni/m HaumeHoBaHue pa3jena HanmenoBanue 1a00paTOpHBIX paboT
AUCHMILINHBI
1 XUMHYECKasI CBA3h Knaccudukanust xumuyeckux cBsizeid. MeTo1 BaJCHTHBIX CBSI-
3eil ¥ MOJIEKYJIIPHBIX OpOUTasei.
2 XuMu4deckasi KHHETUKA 1 DIeMEHTHl XUMHYECKON KMHETHKHU.
paBHOBECHE B TOMOTE€HHBIX
CHUCTEMaX.
3 XuMH4ecKasi KHHETUKA U XUMHYECKOE pAaBHOBECHE.
pPaBHOBECHE B Ir€TEPOTECHHBIX
CHUCTEMaXx.
4 Kommiekcubie coequuenus. | KoopanHamoHHbie COeTUHEHMS.
5 Opranunyeckue coenuuenusi. | Knaccugukanus oprannueckux coennnenuit. Mzomepusi.
6 OcHoBHbIe xapakTtepuctuku | CoiicTBa pactBopoB. Knaccudukanus u cBoicTBa aucrepc-
pPacTBOPOB M IPYTUX IUC- | HBIX CUCTEM.
MIEPCHBIX CUCTEM.
7 Bonnbie pactBopsl 31ekTpo- | CUlbHBIE U clTa0bIe AIEKTPOJIUTHI. ['uaponu3 coei.
JIUTOB
8 I'eTeporennsie nucnepcHele | ['eTeporeHHbIe OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY U
CUCTEMBI 3JEKTPOXUMHUYECKHE npouecchl. 3akoHbl dapanes; cranaaprt-
HBII BOJOPOIHBIN OTEHUUA U Pl HAIPSKECHMUS;
9 DIEeKTPOXUMHUYECKHUE TIPO- DIIEKTPOJIN3 PaCTBOPOB U paciuiaBoB. [IpakTuueckoe npume-
LECChI HEHUE IEKTPOXUMUYECKUX IIPOLIECCOB.
10 Koppo3sus u 3amura metan- | Koppo3us MeTamioB U 3aliura OT KOPPO3HUH.
JIOB.
11 OCHOBHBIE CBOMCTBA Me- OO011e cBOIiCTBa METAIOB U CILIABOB. PU3HKO-XUMUUECKUN
TaJUIOB U CILIABOB. aHaJIM3 METAJUIMYECKUX CILJIABOB.
12 Opranunueckue noauMepHsle | OU3NKO-XUMUYECKHE CBOMCTBA MOJIMMEPOB; KOHCTPYKIIUOH-
MaTepuasbl. HbIE MOJIMMEPHbIE MATEPUATIBI.
13 XuMHS OKpyXarouiei cpe- Buapl 3arpsi3HeHuil, BIUSIHUE aBTOTPAHCIIOPTA HA OKPYKato-

IBL.

uryto cpery. CriocoObl 3alIMTHI OKPYXKAIOLIEH cpebl OT aH-
TPOTIOT€HHOT'O BO3JEHCTBUSI.

4. MeTonnueckue yKazaHus /sl 00y4aroLUXcs M0 OCBOEHUIO THCIUTLIUHBI

TeXHOJIOTHH
JlMCcUUIUIMHA peau3yeTcsl MOCPEICTBOM IPOBEACHUS KOHTAaKTHOM paboThl ¢ OOy4aromuMUcs
(BKJTIOUAs IPOBE/IEHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITENbHOM paboThl 00yJaOUINXCS U
IIPOMEXKYTOYHOM aTTECTALIUH.
KonTakTHas pabota MoKeT OBITh ayAWTOPHOW, BHEAyIUTOPHOH, a TaKKe MPOBOJUTHCSA B DJIEK-
TPOHHOM MH(pOPMaLMOHHO-00pa30BaTeNbHOM cpenie mHeTUuTyTa (nanee - SMOC). B ciyuae npoBeneHust

4.1. O6mme MeToaUYEeCKHE PEKOMEHIAIMH 10 OCBOCHHMIO JMCHUILINHBI, 00pa3oBaTebHbIe




YacTH KOHTAaKTHOU paboTel mo jaucuuiumHe B DMMOC (B COOTBETCTBUU C pacluCaHUeM Y4eOHBIX 3aHs-
THI1), TPYJO0EMKOCTbh KOHTaKTHOH pabora B DMOC 3kBHBaIieHTHA ayAUTOPHOI padoTe.

[Ipu npoBeneHnn y4eOHBIX 3aHATHN M0 TUCIHUIIMHE 00eCIIeunBaeTCs pa3BUTHE Y 00yJaromuxcs
HABbIKOB KOMAaHJHOM pabOThl, MEXJINYHOCTHOM KOMMYHUKALIUW, IPUHATHS PELICHUH, JTUACPCKUX Ka-
4yecTB (BKJIIOYas MPOBEICHUE MHTEPAKTUBHBIX JIEKLUMH, TPYINIIOBBIX AUCKYCCUHM, POJIEBBIX UIP, TPEHUH-
rOB, aHAIM3 CUTyallud ¥ WMUTAIMOHHBIX MOJEJCH, MpernoaBaHne ITUCIHMILIMHBI B (opme Kypca, co-
CTaBJICHHOTO HAa OCHOBE PE3yJbTaTOB HAYYHBIX UCCIIEIOBAHUM, IPOBOAUMBIX HHCTUTYTOM, B TOM YHCIIE
C YY4ETOM PErHOHAIBHBIX 0COOEHHOCTEH MPOpEeCCHOHATBPHOMN ESITETLHOCTH BBIITYCKHUKOB U MOTPEOHO-
crell paboromareneil).

[IpenogaBanue QUCUMILIMHBI BEAETCS C IPUMEHEHUEM CIIEIYIOLIUX BUAOB 00pa30BaTEIbHBIX TEX-
HOJIOTHI:

- 9JIEKTPOHHOE 00yUYCHUE;

- npobaemMHoe 00y4YeHHE;

- pa300p KOHKPETHBIX CUTYaIUH.

J11g OLIeHKM 3HaHWM, yMEHUH, HABBIKOB U YPOBHSI C()OPMHPOBAHHOCTH KOMIIETEHIIUU 110

PesyabraT 00yueHusi cuuraercss cOpMHPOBAHHBIM (NOBBILIEHHBIN YPOBEHb), €CIIU Teope-
TUYECKOE COJIEP’)KaHHE Kypca OCBOEHO IMOJIHOCTBIO; MPU YCTHBIX COOECEIOBAaHUSAX CTYJIEHT MCUepIbIBa-
01, TIOCTIeI0OBATENIbHO, YETKO U JIOTUYECKH CTPOIHO M3jaraeT y4eOHbI MaTepuan; cBOOOIHO CIIpaB-
JseTcsl ¢ 3a/JladyaMM, BOIIPOCAaMHM U APYTUMHU BUJAMM 33JaHUM, TpeOYIOUIMX NPUMEHEHUs 3HaHUMU, HC-
MOJIb3YET B OTBETE JIOTIOJHUTEIBHBIA MaTepHall; Bce MPeayCMOTpeHHbIe pabodeil yueOHOI mporpammoit
3aJlaHUS BBIMOJIHEHBI B COOTBETCTBUHU C YCTAHOBICHHBIMU TPEOOBAHUSIMU, CTYACHT CIIOCOOEH aHaIU3U-
pOBaTh MOJYUEHHbIE PE3YIbTATHI; MPOSIBIISET CAMOCTOSTENILHOCTD MPHU BBHIOJHEHUH 33JaHU, YTO COOT-
BETCTBYET MOBBIILIEHHOMY YPOBHIO C(OOPMUPOBAHHOCTH PE3YJIBTATOB O0yUEHHUS.

Pe3yabTar 00y4yeHusi cuuraercss cpopMHUpOBaHHBIM (IIOPOrOBbIM YPOBEHb), €CIIM TEOPETHYE-
CKO€ COJIepKaHHEe Kypca OCBOECHO MOJIHOCTBIO; IIPU YCTHBIX COOECEI0BAHUAX CTYIEHT M1OCIIEA0BATENBHO,
YETKO M JIOTHYECKU CTPOWHO M3J1araeT yueOHbIN MaTepHal; ClpaBIseTcs ¢ 3a/ladyaMu, BOIPOCAMHU U JIpy-
TUMU BHJIAMH 3aJaHHi, TpeOYyIOIMMUX MPUMEHEHUs 3HAHWW; BCE MPETyCMOTPEHHBIE pabodeil ydeOHOM
IIPOrpaMMOH 3aJJaHUs BBIIIOJIHEHBI B COOTBETCTBUH C YCTAHOBJIEHHBIMU TPEOOBAHUAMHU, CTYIEHT CIIOCO-
O€H aHaTM3UPOBATh MOJIYYCHHBIE PE3YJIbTAThl; MPOSIBIAET CAMOCTOSITEIbHOCTh IIPH BHIIIOJIHEHUH 3a/1a-
HUM, YTO COOTBETCTBYET ITOPOTOBOMY YPOBHIO C(POPMUPOBAHHOCTH PE3YIILTATOB OOYUCHMSL.

PesyabTaT 00y4eHust cuuTaercsds HecOPMHPOBAHHBIM, €CIIA CTYIEHT IIPH BBIIIOJIHEHUU 3aJa-
HUI HE JIEMOHCTpPUpPYET 3HaHUHN y4eOHOro MaTepuala, JAOIYCKaeT OUIMOKH, HEYBEpEHHO, C OOJIBIIMMU
3aTpyAHEHUSIMH BBINOJIHAET 3a/laHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHUMN, KaueCTBO BBINIOJIHEH -
HBIX 3a/laHUIl HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAaHUSAM, YTO COOTBETCTBYET JIOMOPOrOBOMY
YPOBHIO.

4.2. MeTonnyeckue yKa3aHusi J1Jisi 00y4arOUIMXCcsl 0 OCBOEHUIO JUCUMILIMHBI HA 3aHATHAX
JIEKIMOHHOT'0 THIIA

JIeKIMOHHBIN KypC MpeArnojaraeT CUCTeMAaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPOCOB Te-
MaTHYECKOTO IIaHa. B X0/e JIGKITMOHHBIX 3aHATHI PacKpBhIBAIOTCS 0a30BbIC BOIIPOCHI B paMKaX KaxIou
TeEMBI JUCHUILINHBEL. O003HAYAIOTCS KIIFOYEBBIE aCIEKTHI TEM, a TaK)Ke JEIal0TCA aKLEHTHl Ha Haubosee
CJIOJKHBIE U Ba)KHbIE TMOJIOKEHHUSI M3Yy4aeMoro Marepuana. Marepuanibl JEKIHUI SBISAIOTCS OMOPHOM Oc-
HOBOM /I TIOJITOTOBKM OOYYAIOIIUXCS K MPAKTUYECKUM 3aHSITHUSIM / TaDOpaTOPHBIM padOTaM U BBITION -
HEHUS 3aJ]aHUI CaMOCTOSTEIbHON paboOThI, a TAK)KE K MEPOTIPHUATHUSAM TEKYIIETO KOHTPOJIS yCIEBAEMO-
CTH ¥ IPOMEKYTOYHOM aTTECTAllMH MO TUCLUUILIIUHE.

B xone neKiMOHHBIX 3aHATHI pPEKOMEHAYETCS BECTH KOHCIEKTHPOBaHHE Y4eOHOTO MaTepuana.

Bo03M0XHO BeieHHE KOHCTIEKTA JIEKIUH B BUJIE MHTEIJIEKT-KapT.

4.3. MeToauyeckne yKa3aHHus /sl 00y4alOIMXCcs MO0 OCBOEHUIO TMCHMILIMHBI Ha JiaGopa-
TOPHBIX padoTax
[ToaroToBKy K Kax a0l 1abopatopHOi paboTe CTYAEHT JA0JDKEH HauyaTh C 03HAKOMIICHHS C TIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT cojeplkaHue NpeaoKeHHOM Tembl. Kaxkias BbINOJIHEHHass paboTta ¢
0(OPMIICHHBIM OTYETOM I10 HEeW MOJUICKHT 3aIIUTE MPETIOAaBaATENIO.



[Tpu oneHnBaHMM 1a0OPATOPHBIX PaOOT YUUTHIBACTCS CIIEAYIOIIEE:
—Ka4yC€CTBO BBIIIOJIHCHUA 3KCHepI/IMCHTaHBHO'HpaKTquCKOﬁ qaCTu pa60TbI Hn CTCIICHb COOTBCT-
CTBUS PE3yIbTaTOB PAOOTHI 33 JaHHBIM TPEOOBAHUSIM;
—Ka4yecTBO 0(hopMIIeHHUs OTYEeTa 10 paboTe;
—Ka4CCTBO YCTHBIX OTBECTOB Ha KOHTPOJIbHBIC BOIIPOCHI IIPH 3alIUTC pa6OTI)I.

4.4. Meronnyeckue yKa3aHus 1JIsl 00y4arOIUXCH 10 OCBOCHUIO TUCHHUILINHBI HA 3aHATHAX

CeMHMHAPCKOro THUIIA

[IpakTueckue (ceMUHApPCKUE) 3aHATUS MPEACTABIAIOT COOOM JeTaln3alnio JEKIHOHHOTO Teope-
TUYECKOTO MaTepuaa, MPOBOATCS B LENSIX 3aKPEIVIEHHs Kypca U 0XBaThIBAlOT BCE OCHOBHBIE Pa3JIeIbl.
OcHoBHOM (OpMOIi MPOBEACHNS CEMHUHAPOB U MPAKTHUUECKUX 3aHIATUN SBJIsIETCS 00CykAeHne Hanbouee
MPOOJIEMHBIX U CJIOKHBIX BOIIPOCOB I10 OTJEIBbHBIM TEMaM, a TAK)Ke pellieHue 3ajad U pa300p NpruMepoB
U CUTYalMil B ayAUTOPHBIX YCIOBUSIX.

[IpakTrueckue (ceMuHapCcKue) 3aHATUS 00yJaromMXcsl 00eCeUunBatoT:

- IPOBEPKY U YTOUHEHUE 3HAHUM, TIOJYYEHHBIX Ha JEKIMSIX;

- MIOJIy4eHHE YMEHHUI U HaBBIKOB COCTABJICHUS JIOKJIAZI0OB U COOOIIEHUH, 00CYXK/IeHUsI BOIIPOCOB 110
yueOHOMY MaTepHally TUCIUILINHBI;

- MOJIBEJICHUE UTOTOB 3aHATUI N0 PEUTUHIOBOW CUCTEME, COTJIACHO TEXHOJOTUYECKOW KapTe JUC-
LUTUTHHBI.

4.5. MeToauyeckue yKa3aHHs M0 CAMOCTOSITeJIbHOW padoTe 00ydarommxcs

CamocrositensHas paboTta oOecrednBaeT MOArOTOBKY 00YJaroIerocsi K ayJANTOPHBIM 3aHATUSIM H
MEPOTIPUATHSAM TEKYIIETO KOHTPOJS U MPOMEXKYTOUHOM aTTeCTallud MO M3ydaeMoil nucruruivse. Pe-
3yNbTaThl TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH O0YYarOIIErocsl Ha 3aHATUSIX U B KAYECTBE BbI-
MOJIHEHHBIX PAKTUYECKUX 331aHUl U APYruX HOpM TEKyIIEero KOHTPOJIS.

[Ipu BBITIOJIHEHUH 3a/laHUM 1711 CAaMOCTOSATEIBHON paboThl PEKOMEHIyeTCsl MpopadoTKa MaTepHa-
JIOB JIEKIIMH MO Ka)KJI0M MPOUJICHHOW TEME, a TaKKe U3y4CHHE PEKOMEHIYEeMOM JINTEPaTyphl, MPEICTaB-
nen”oil B Pazmene 5.

B nporecce camocTosiTensHONM pabOThl MPU M3YUYEHUU TUCHUIUIMHBI CTYAEHTHI MOTYT HUCIOJIb30-
BaTh B CIICLUAIM3UPOBAHHBIX AYAUTOPUSIX ISl CAMOCTOSATENBHON pabOThl KOMIBIOTEPHI, 0OECeunBa-
IOILIEMY JOCTYIl K MPOrpaMMHOMY OOecrieueHII0, HEOOX0AUMOMY JIJIsl U3yYEHUS TUCIUILUIMHEI, a TaKKe
JOCTYI 4Yepe3 MH(DOPMAIMOHHO-TEJICKOMMYHUKAIMOHHYIO ceTh «HTepHeT» K ayeKTpoHHOM nHbopMa-
MOHHO-00pa3oBarenbHO# cpene nactutyra (DMOC) u snexrponHo# OmubimoreuHoi cucreme (ObC),
I7ie B 3JIEKTPOHHOM BHJI€ PACIOIaraloTcsl yueOHble U y4eOHO-METOUUYECKHE MaTepHualbl, KOTOPbIE MO-
I'yT OBITh UCTIOJIB30BAHBI I CAMOCTOSITENIbHOM pabOThI MPU U3YUEHUH TUCIUTUIIUHBIL.

Jiisa oOydaromuxcst Mo 3a04HOM Gopme 00ydeHHs] caMOCTOATeIbHas padoTa SBJISETCS OCHOBHBIM
BUJIOM Y4€OHOU J1eATEIbHOCTH.

5. YueOoHO-MeTOAMYECKOEe H HHPOPMAIIMOHHOE 00ecneYeHrue TUCITHIIINHBI

5.1. IlepeyeHb OCHOBHOII W JONMOJIHUTEJILHOW y4eOHOIl JUTepaTypbl, HEOOXOAUMOH NI
OCBOCHHUSA THCUMILINHBI

Bces nureparypa, BKIIFOUEHHAs B JaHHBIN II€PEUYEHB, IIPEICTABICHA B BUJIE JIEKTPOHHBIX pECyp-
COB B 3JeKTpoHHOH OuOmuoreke mHctuTyta (OBC). JluTepaTypa, HMcmosib3yeMass B IE€YaTHOM BHUJE,
IpeJCTaBiIeHa B HAydYHO! OMOIMOTeKe yHUBEpcuTeTa B 00beMe He MeHee 0,25 3K3eMIUIIPOB Ha OJHOTO
oOyuaromierocs.

OcHoBHasi JinTEepaTypa
1. 'muaka H.JI. O6mas xumus. - M.: U3parensctBo KOpaiit, 2013. - 900c.
2. I'nmunka H.JI. 3agaun u ynpaxsenus no odmeit xumuu. - M.: Usnarenscto FOpaiit, 2014. - 236c¢.
3. Bacunbes, A. B. KauectBennslii ananus. JJaGopaTopHblii IpakTUKyM | yuebHOe mocobue / A. B. Bacuibes, JI.
B. Kongpatsesa, 10. H. Kosanb. — XKenesnoropck : Cubupckas noxkapHo-crnacatenbHas akagemus ['TIC MUC

10



Poccun, 2021. — 145 ¢. — Texker : anextponnsiii // Ludposoit odopazoarenbhblil pecype IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/119073.html

JdomosiHuTe/ILHASA JIUTEpaTypa:

1. lunwunos, 1. A. DKcriepuMeHTaIbHbBIE METOIBI B XUMHH : yuebHoe mocobue / JI. A. Ilunmnos, H. B. Kyrsiie-
Ba, [. U. Kypoukuna. — MockBa : MOCKOBCKHIA ITeIaroru4ecKuii rocyiapcTBeHHblid yausepeurer, 2023. — 40 c.
— ISBN 978-5-4263-1197-8. — Tekct : anexkrponnsiii // Lludposoii odpasoparenbubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/130153.html

2. Bypmaruna, T. IO. AHanuTH4ecKas XUMHs: OCHOBBI XMMUYECKOr0 aHanu3a. KauecTBeHHBIN aHanmu3 : yuebHoe
nocobue / T. YO. bypmaruna, . C. Ilonsackas. — Mocksa : Aii [Tu Ap Memaua, 2022. — 106 ¢. — ISBN 978-5-
4497-1996-6. — Tekct : anekrponnsiit // Lludposoit odpasoparenbHbili pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/127845.html (

3. lllansuesa, H. B. JlabopaTopHbIe M NPAKTUYECKKE PAOOTHI 110 KypCy XUMuH © yuebHoe nocooue / H. B. [lanb-
Hera, O. A. Ilonynuna. — HoBocubupck : HoBocMOMpCKUE TOCYIapCTBEHHBINH apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcurer (Cubdcrpun), 95C ACB, 2022. — 140 ¢. — ISBN 978-5-7795-0943-5. — Tekcr : 31eKTpOHHbIH //
IMudposoit obpaszosarensubiii pecype IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/129326.html
4. Manunos, B. H. CoopHuK 3a1au Mo xuMuu : yaednoe mocobue / B. H. Jlanunos, E. A. Motuna. — 2-€ u31. —
Boponex : BopoHekckuii ToCcyIapcTBEHHBIM YHUBEPCUTET MHIKEHEPHBIX TexHomorui, 2021. — 148 ¢. — ISBN
978-5-00032-525-4. — Tekcr : anexrpounsiii // ITudposoii obpazoBarensubiii pecype IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/119648.html

5. Yabsnona JI.I'., OBunnaukoBa H.A., SlkoBneB A.U., Kopskun A.A. Xumus. Kypc nekunii. Yacts 1. -
Psizanb: U3n-Bo PU (¢) MI'OY, 2008. - 144 c.

6. Axorner A.U.,JIsmoBa M.B., BopooseBa E.B., I'ampuenko C.B. Xumus. MeTtoaudeckne ykasaHUS

JUISL CaMOCTOSITENIbHON paboThl CTyAeHTOB-0akanaBpoB Becex hopm oOyuenus. - Pszans: Usa-so PU ()
MI'OVY, 2013. - 24 c.

Tabmuma 10 — YaeOHo-meTomnueckoe obecreueHus: CaMOCTOSITEIbHON PaboThl 00yJaromuXCs

Ne i/ Pa3znes (Tema) I CHUIVIAHBI Jlureparypa
(cchuIKa HA HOMEP B CIIMCKeE JIUTe-
parypbl)
1 2 3
1 CTpoeHus aTOMOB M CHCTEMAaTHKa XUMHYECKUX OcHoBHas: 1,2,3
9JIEMEHTOB HomonaurensHas:1,3, 4
2 XUMHUYeCcKas CBSI3b OcHoBHas: 1,2,3
JomonaurensHas:1,3, 4,5
3 XUMHUYecKasi KHHETHKA U PaBHOBECHE B TOMO- OcHoBHas: 1,2,3
FeHHBIX CHCTEMAX. JomonaurensHas:1,3, 4, 5,
4 XuUMHUYecKass KHHETHKA U paBHOBecHe B rerepo- | OcHoBras: 1,2,3
FeHHBIX CHCTEMAX. Jomonuurensuas:1,3, 4,5
5 KoMmmiekcHble coeTMHEHNS. OcHosnas: 1,2,3
JomonxaurenpHas: 1,3, 5
6 Opranuuyeckue cCoeAMHEHUS. OcuosHnas: 1,3
JomonuurensHas:1,3, 4,5
7 OcHOBHBIE XapaKTePUCTUKU PACTBOPOB U JIPY- OcHoBHasg: 1,3
TUX JUCTIEPCHBIX CUCTEM. JomonuurensHas:1,3, 4,5
8 BosiHbIe pacTBOPHI 3JE€KTPOJIUTOB. OcHosnas: 1,3
JomonuurensHas:1,3, 4,5
9 ['eTeporeHHbie TUCIIEPCHBIE CUCTEMBI. OcuosHas: 1,2,3
JomnonuurensHas:1,3, 4
10 DIEKTPOXUMHUYECKUE TTPOLIECCHI. OcHosHas: 1,2,3
Jomonuurensuasn:1,3, 4,5
11 Koppo3sus u 3amura MeTamios. OcHosHas: 1,2,3
JomonuurensHas:1,3, 4, 5,
12 OCHOBHBIE CBOMCTBA METAILIIOB U CIJIABOB. OcHosHas: 1,2,3

11



http://www.iprbookshop.ru/119073.html
http://www.iprbookshop.ru/130153.html
http://www.iprbookshop.ru/127845.html(
http://www.iprbookshop.ru/129326.html
http://www.iprbookshop.ru/119648.html

HomnonnurensHas:1,3, 4,5

13 Jlerkue KOHCTPYKIIMOHHBIE METAJLIBI. OcHosBHas: 1,2,3
HomnonuutensHas: 1,3, 5
14 Kpemuuii, repmanuii, cypbma, MOJIyIpOBOIHU- OcnoBHas: 1,3
KOBBIE MaTE€pPHUAJIbL. JomonaurensHas:1,3, 4, 5
15 Opranuyeckue MoJMMepHbIE MaTepUabl. OcnoBHas: 1,3

Jomonaurensuas:1,3, 4,5

16 XUMUS OKPYKaIOIIeH CpeIpl. OcnoBHas: 1,3

JomonaurensHas:1,3, 4,5

5.2. TIlpodeccuonanbHbie 6a3bl JAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CUCTEMbI, HHTEP-

HeT-pecypChl

1.

Koncynprantlntoc [DnexTponnsiil pecypc| CripaBouHas ipaBoBasi cucteMa. — Pexxum nocrtyma:
http//www.consultant.ru

OnexTpoHHas 6bubnnoreyHas cucrtema Psa3zanckoro nncruryra (¢punnana) MockoBCKOTO HOJH-
TEXHUYECKOTO MHCTUTYTA [ DIIeKTPOHHBIN pecypc]. - Pexxum moctyna: http://bibl.rimsou.loc/ -
3aru. ¢ sKpaHa.

DnexTpoHHO-0ubnuoTeuHas cucrema «M3aarenscTa Jlanb» [DnekTpoHHBIHN pecypce]. - Pexum
noctyna: https://lanbook.com/. - 3ar. ¢ skpana.

DnekTpoHHO-O0nbroTeunas cucreMa OpailT [DnekTpoHHsIi pecype]. —

Pexxum moctyna: https://urait.ru/- 3armn. ¢ skpana.

OnexkrponHo-O6ubroreunas cucrema IPR SMART [OnextponHslit pecype]. - Pexxum moctyna:
https://www.iprbookshop.ru/. - 3ari. ¢ sxpana.

5.3. [IporpammHoe obecnieueHune

I/IH(bOpMaI_[I/IOHHOC obecreyeHue yqeGHoro nmponecca 1mo AUCHUIINIMHE OCYIICCTBIIACTCA C HC-

IIO0JIB30BaHUEM CIICAYIOLICTO ITPOIrpaMMHOI0 obecneyeHus (J'II/II_IGH3I/IOHHOFO u CBO60,Z[HO pacipocCTpaHa-
eMOFO), B TOM YHCJIC OTCUECTBCHHOI'O IIPOU3BOJICTBA:

Ne HanMeHoBanue YcaoBus gocryna

n/n

1 Microsoft Windows U3 BHYTPEHHECH CETH YHUBEPCUTETA (JMIICH3H-
OHHBIH JIOTOBOP)

2 Microsoft Office U3 BHYTPEHHEH CETH YHUBEPCUTETA (JIMIICH3H-
OHHBIH JIOTOBOP)

3 Koncynberantllntoc U3 BHYTPEHHEH CEeTH YHUBEpPCHUTETA (JIMIICH3HU-
OHHBIH JIOTOBOP)

4 CAO MOODLE U3 110001 TOYKH, B KOTOPOI UMeeTCst JOCTYH K

cetu lHTepHET (JIMIICH3MOHHBII IOTOBOD)

6. OnucaHue MaTepHaJbHO-TeXHHYEeCKOW 0a3bl, HEOOXOAMMOIi VIS OcylIecTBIeHUsl 00pa-

30BaTECJBHOIO NMMpouecca mo IMCUUIJInHe

Ilomermenus NpeaACTaBJIAOT co0oit y‘-IC6HBIC AyJUTOPHUU IJId TPOBCACHUA y‘-IeGHBIX SaHHTHﬁ,

npeaAyCMOTPCHHBIX y‘IC6HBIM IJIaHOM H pa6oqel71 nporpaMMoﬁ JUCIHUIININHBI, OCHAILICHHBIC o6opy;[013a-
HHUCM U TCXHUYCCKUMHU CPCACTBAMU 06Y‘ICHI/I5{.

3aHATHA JEeKIUOHHOTO TUNa (TIpYU HATMYUU B y4eOHOM IuTaHe). Y4ueOHbIe ayAuTOPHH TS 3a-

HATHH JIEKIIMOHHOI'O THUIIA YKOMIIJICKTOBAHBI MeOeIIbl0 U TCXHUYCCKHUMU cpeacrBaMmu 06y‘ICHI/IH, ClIy-
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KAIIUMHU JJIs1 IPEACTaBICHUST y4eOHOW MHpOpMaImK (CTallMOHAPHBIC WM TIEPEHOCHBIE HA0OPHI JEMOH-
CTPallMOHHOTO 000pYAOBaHUS (IIPOCKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK), y4eOHO-HATIISATHBIC MOCOOMS
(Tpe3eHTanuu Mo TeMaM JIEKIUi), 00eCIIeYNBAIONINEe TEMATHYECKUE WILTIOCTPAIIMH, COOTBETCTBYIOIINE
JAHHOU TIpOrpaMMe TUCIUTIIHHEL.

3aHATHSA CEeMHUHAPCKOrO TUNA (IIpU HAJIWYUU B yUeOHOM IUIaHe). YueOHble ayJUTOPUH JUIs 3a-
HSATUH CEMHUHAPCKOTO THIA YKOMIUICKTOBAHBI MEOCIbI0O M TEXHUYCCKUMH CPEICTBaAaMHU OOydeHUs, CITy-
KAIIUMH JJIs1 IPECTABICHUS y4eOHOUW MHpOpMaIWH (CTallHOHAPHBIC WM TICPEHOCHBIE HA0OPHI JEMOH-
CTPaIlMOHHOTO 000pYIOBaHUs (TIPOSKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JladopaTopHble padoThl (IIpy HAMMYUKM B yueOHOM ruiane). Jlyis mpoBefeHus: J1abOpaTOPHBIX
pabot wmcrmonp3yercst yuebHas aymutopus «Jlabopatopus », OCHAIllEHHAas CIEIYI0-
UM 000PYJIOBAaHUEM :

IIpomexyTouHas arrectanus. /)i mpoBeeHUS MPOMEKYTOTHON aTTECTAIIUU IO TUCITUTUINHE
HCIIOJIL3YIOTCSI KOMITBFOTEPHBIC KJIACCHI, OCHAIICHHBIC KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO TIOJI-
KIIOYeHUs K ceth VIHTepHeT U oOecredeHWeM JIOCTyna B 3JCKTPOHHYIO HWH(OPMAIHOHHO-
00pa3oBaTeNbHYIO Cpelly YHHUBEPCUTETA W/UIU yueOHBIE ayJUTOPHUH, YKOMILJIEKTOBAHHBIE MEOENIbI0 U
TEXHHUUYECKUMU CPEJICTBAMHU OOyUCHHUSI.

CamocrosiTesibHast padora. [lomemenus s caMOCTOSTENbHOM pabOThl OCHAIEHBI KOMIIBIO-
TEPHOUM TEXHUKOU C BO3MOXKHOCTBIO MOJKIIOYEHU K ceTh «MIHTEpHET» U TOCTYNOM K 3JIEKTPOHHOU MH-
(hopmMaImoHHO-00pa30BaTEIHFHON Cpe/le HHCTUTYTA. [ opraHu3amm caMOCTOsTENhHOM paboThl 00Y-
YAFOIIUXCS UCTIOIB3YIOTCS:

KOMITHIOTEPHBIC KJIaCCHl HHCTHUTYTA;

OnOIMOTEKa, UMEIOIast MecTa Jisl 0O0yJaroIIMXCcsi, OCHAIICHHbIE KOMITBIOTEPAMHU C JOCTYIIOM K
0a3aM maHHBIX U ceTu HTEepHeT.

JileKTPpOHHAasE HHGoOpMauMOHHO-00Opa3oBaTenbHas cpeaa uHcTuTyTa (QUOC). Kaxaprii
oOyuarouuiicss B TeYeHHE BCEro mepuoja oOydeHHsl oOecreueH WHIMBUIYaIbHbIM HEOTPaHUYEHHBIM
JOCTYIIOM K 3JIEKTPOHHOM HMH(pOpMannoHHO-00pa3oBarensHoil cpeae mHctutryta (OMOC) u3 mroboi
TOYKH, B KOTOPOM UMEETCS JOCTYN K WHPOPMAIMOHHO-TEIICKOMMYHUKAITMOHHOM ceTn "MHTepHeT", Kak
Ha TEPPUTOPUH UHCTUTYTA, TaK U BHE €€.

OUOC uncTUTYTa 00CECTICUNBAELT:

JOCTYII K Y4eOHBIM IJIaHaM, pabouuM IporpaMmmam JAUCHUIUINH (MOAYJeil), mporpaMMam MpakTUK,
AJIEKTPOHHBIM Y4eOHBIM M3JAHUSIM M 3JIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, yKa3aHHbIM B pado-
YUX IporpaMMax JTUCHUIUIMH (MOJyJeil), mporpaMmax MpakTuK;

(dbopMHpOBaHHE IEKTPOHHOTO MOPT(POINO 00ydaroImerocs, B TOM YHCIe COXpaHEHHE ero paboT u
OIICHOK 3a 3TH pabOTHI.

B cnyuae peanuzanuu o0pazoBaTelbHON MPOrpaMMbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO OOy4YeHHUs,
JTUCTaHIIMOHHBIX 00pazoBareabHbIX TexHoJoruit JMOC nonoaHUTeIsHO 00eCeunBaeT:

¢bukcanuoo xoaa 00pa3oBaTENBLHOTO MPOIIECCa, PE3YIbTaTOB MPOMEXKYTOUYHOM aTTeCTallud U pe-
3yJlbTaTOB OCBOEHHUS 00pa30BaTeNbHOM MPOrPaMMBI;

MpOBEJICHUE y4eOHBIX 3aHATHI, MPOILEIyp OLCHKH Pe3yIbTaTOB OO0YUYEHHUS, peanu3aius KOTOPBIX
MpeycCMOTpEHa C MPUMEHEHUEM 3JIEKTPOHHOTO OOy4YeHUs, TUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHO-
JIOTHUiA;

B3aMMO/ICHCTBUE MEXIY YYaCTHHKaAMHU 00Opa3oBaTEeNBHOTO MpoIlecca, B TOM YHCIEe CUHXPOHHOE U
(MnM) acCMHXPOHHOE B3aMMO/ICHCTBUS IocpeacTBOM cetu "MHTepHet".

Aynutopus Ne 33 390046, Psi3anckas o6nacts, I. PA3aHb,
AyauTopus [T IPaKTHUECKUX U yi. Konxosnas, . 2a

CEMHUHAPCKUX 3aHATUI

Aynutopus 1151 KypcoBOTO
MPOEKTHPOBAHHS

Xumus Cronel, CTybs, KJIACCHAS JOCKa, Kadeapa
JUIS TIPENO/IaBaTeNst

KOMIIBIOTED, IIPOEKTOP, FKPaH

- Microsoft Win Starter 7 Russian Academic
OPEN 1 License No Level Legalization Get
Genuine. JTunensust Ne 47945625 or
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14.01.2011

- Microsoft Office 2010 Russian Academic
OPEN 1 License No Level. JTunensns Ne
47945625 ot 14.01.2011

Cpok neiictBus Jlnmensuit: mo 30.08.2024

Aynutopust Ne217

JlekumoHHas ayIUTOpHS

AynnuTopus JUTS TPYNIIOBBIX ¥ HHIUBHIY-
QIBHBIX KOHCYJIBTAIHHA.

-KOMOMHHMPOBAaHHBIE CHACHHS C TNCEMEHHBIM
MECTOM, KJIacCHasl 10cKa, Kadeapa Juist
IperoiaBateis; 9KpaH, IPOeKTop, HOyTOYK

390000, Ps3anckas obnactp, r. Ps3anb, yir.
TIpaBo-JIsibenckast, 26/53

Aynutopus Ne 209
KommbroTepHas ayquTopust.

AyanuTopust JUT KypCOBOTO POSKTHPOBAHHS
AynnuTopust ISl CAMOCTOSITEIIEHOW paboThI
OCHAIIIEHHAs] KOMITBIOTEPHON TEXHUKOMH €
BO3MO)KHOCTBIO MOJIKITIOYEHHS K ceTH «H-
TepHeT» 1 00ecTieueHneM J0CTyIIa B JIeK-
TPOHHYIO HH(OPMAIOHHO-
00pa3oBaTeNbHYIO Cpeay HHCTUTYTa
Pabodee MecTo mpemoaBatTes:

- IepCOHANILHBIH KOMITBIOTED;
Pabouee mecTo yuarerocs:
- NEepCOHa/IbHbI KOMNbIOTEP;
-IIporpaMMHOE 00€eCIIeUeHHE;
- Microsoft Win Starter 7 Russian Academic
OPEN 1 License No Level Legalization Get
Genuine. JInnensus Ne 47945625 or
14.01.2011

- Microsoft Office 2010 Russian Academic
OPEN 1 License No Level. Juuenzus Ne
47945625 or 14.01.2011

cpok neiicrBust Jlunensuit: no 30.08.2024

390000, Psizanckas 00nacTb, T. Ps3aHb,
ya. IIpaBo-JIsi6oenckas, 26/53

Aynutopus Ne 31

JlaGopaTopust XUMUH M SKOJIOTHU
IlepconanbHBIN KOMIBIOTED

Microsoft Win Starter 7 Russian Academic
OPEN 1 License No Level Legalization Get
Genuine. JIuuensus Ne 47945625 ot
14.01.2011
- KL4853RAQFQ Kaspersky Bisiness Space
Security Russian Edition Educational Renew-
al License JInuensnonHoe cornamenue Ne
0780-120406-073433
- Microsoft Office 2010 Russian Academic
OPEN 1 License No Level. JTunensust Ne
47945625 ot 14.01.2011

- Microsoft Office 2013 Russian Academic
OPEN 1 License No Level. JTunensust Ne
61571371 or 25.02.2013

Cpoxk aeiicrBus Jlunensuit: no 30.08.2024

1.JIaboparopnbie xumuueckre CTONIbI ¢
KOMIIIEKTOM TE€XHOJIOIHYECKOro 000pyo0-
BaHUSL:

- IITaTHB

-BEChl TEXHUYECKHE

-BEChI AaHAJIMTUYECKHE

-IITATHB C OIOpEeTKaMH

-ra30BbI€ TOPEJIKU

-BBITSDKHOM HIKad

-pH-metp

- YCTaHOBKa JUIsl OlpeJIeJICHHs] aMMHaKa B
BO3/IyXE

-I03UMETP

- (hOTORIEKTPOKATIOPUMETP

-acIipaTop

-IIpUOOp IS OTIpeIeTICHHS HIEKTPHIECKUX
Y MarHUTHBIX NOJIEN

390046, Psa3anckas obnacTs, r. PA3aHb,
ya. Konxosnas, 1. 2a
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2.Habop XMMHYIECKHX PEeakTHBOB, MH/HKA-
TOPOB, HEOOXOANMBIX JJISI IPOBEICHUS JTa-
00paToOpHOro MPAKTHUKyMa

3.Habop xuMmaeckoi mocyasl

-KOJIOBI KOHUYIECKHE, MEpHbIE

-XHMHUYECKNE CTaKaHBI
-OrOKCBI

-JIeTTUTENIEHBIE BOPOHKH
-IPOOHPKH

-OropeTku

-TTUTIETKH

-MEepHBIE [IWIHH/IPEI
-MEH3YPKHI

-BOPOHKH U T.JI.
4.M3mepuTenbHbIe TIPHOOPHI
-apeoMeTpbl

-TUKHOMETPHI

-TePMOMETPHI

7 DoHJ OLIEHOYHBIX CpeacCTB IJd NMPOBECIACHUS l'lpOME)KyTO‘-IHOﬁ aTTeCTanuu Oﬁy‘lalOIIII/lXCH
o AUCHUILIUHE «XUMHUS»

7.1 IlepeyeHb KOMIETEeHIMI ¢ YKa3aHHeM 3TanoB UX (JOpMHPOBaHUs B Mpolecce 0CBOCHHUS
o0pa3oBaTe/IbHOI NPOrpaMMBblI

Tabmuma 11 — TTacopT doHIa OIEHOYHBIX CPEACTB

Kon
Ne KonTposmmpyembie pa3aesibl . HaumeHoBanue
KOHTPOJIMPYeMOii
n/n (TeMBbl) TUCHUTLIMHBI OLIEHOYHOI0 CpeIcTBA
KOMIIETeHIIUH
CrtpoeHus aTOMOB U CHCTEMaTUKa XUMHYe-
1 p OIIK-1 BOITPOCHI K 9K3aMEHY
CKHUX 3JIEMEHTOB
OIIK-1 TECT, BOIIPOCHI K JK3a-
2 XuMuyeckas CBsI3b MEHY, KOHTPOJIbHAs pa-
6ota
OIIK-1 TECT, BOIIPOCHI K IK3a-
XuMuyeckasi KHHEeTHKa U paBHOBECHUE B Io-
3 MEHY, KOHTPOJIbHAs pa-
MOTEHHBIX CHCTEMaX.
6ota
OIIK-1 TECT, BOIIPOCHI K IK3a-
XuMuyeckasi KHHETHKa U paBHOBECHE B TeTe-
4 MEHY, KOHTPOJIbHAS pa-
POTEHHBIX CHCTEMAaX.
6ota
OIlK-1 TECT, BOIIPOCHI K 3K3a-
5 KommnekcHbie coennHeHusl.
MEHY
6 Opranuyeckue cOeIMHEHUS. OlIK-1 BOIPOCHI K 9K3aMEHY
OCHOBHBIE XapaKTEPUCTUKH PaCTBOPOB U OIlK-1
7 BOIPOCHI K 9K3aMEHY
JPYTUX TUCIIEPCHBIX CUCTEM.
OIlK-1
8 BosiHbIE pacTBOPHBI 3JEKTPOJIUTOB. BOIIPOCHI K 3K3aMEHY
OIlK-1
9 ['eTeporeHHbie TUCIIEPCHBIE CUCTEMBI. BOIIPOCHI K 3K3aMEHY
OIIK-1 TECT, BOIIPOCHI K JK3a-
10 DIEKTPOXUMHUYECKUE TTPOLIECCHI. MEHY, KOHTPOJIbHAs pa-
6oTa
OIIK-1 TECT, BOIIPOCHI K JK3a-
11 Koppo3sus u 3amura MeTamuios. MEHY, KOHTPOJIbHAas pa-
6oTa
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OIlK-1 TECT, BOIIPOCHI K JK3a-
12 OcHOBHBIE CBOWCTBA METAJIJIOB U CIUIABOB. MEHY, KOHTPOJIbHAsl pa-
6ota
OIIK-1 TECT, BOIIPOCHI K IK3a-
13 Jlerkue KOHCTPYKILIMOHHbBIE METAJLIBI.
MEHY
Kpemnuii, repmanuii, cypbma, I0JIyIIpOBOI- OIlK-1
14 p - TP » CYPbMa, YHpOBOA BOIIPOCHI K 9K3aMEHY
HUKOBBIE MaTE€pHAJIbL.
OIlK-1
15 Opranuyeckue MoJMMepHbIE MaTepUabl. BOIIPOCHI K 9K3aMEHY
. [1K-1
16 XUMUS OKPYKaIoLEed Cpebl. 0 BOIIPOCHI K 3K3aMEHY

7.2 Onucanue nokasarejei u KPHUHTECPUEB OLICHUBAHUS KOMIIETEHI[MI Ha PA3JIHYHBIX 3Tanmax
HX (l)OpMI/IpOBaHI/[H, OINMCAHUEC KA OICHUBAHUSA

Tabmuna 11 - Otansl GopMUpOBaHUS KOMITETEHIUH

Ne Jranbl (OPMHUPOBAHUA KOMIIE- Kon Ilepuoxa ¢pop- | Bupg 3aHATHH,
n/n TEHI U 110 TeMaM U CHUILIMH KOHTPOJIMPYeMOH MHUPOBAHUSA padoThl
KOMIIeTeHI[HH KOMIIeTeH Ui
1 CrpoeHnust aTOMOB M CHCTEMATHKa OIIK-1 Jlexuus, nabopa-
XUMHUYECKUX DJIEMEHTOB B teuenue 1 ce- | TopHbie  paboOTHI,
MecTpa MpaKTHYECKue 3a-
HATUS
2 XuMHu4YecKas CBs3b OIIK-1 Jlexums, mabopa-
B Teuenue 1 ce- | TopHble  paboOTHI,
MecTpa MpaKTHYECKUe 3a-
HSITUSL.
3 XuUMH4YecKasi KHHETHKA U paBHOBE- OIIK-1 Jlexuus, naGopa-
CHe B TOMOT'€HHBIX CHCTEMaX. B Teuenue 1 ce- | Topabie  paboThl,
MecTpa MpaKTHYECKUe 3a-
HATUS
4 XuUMH4YecKasi KHHETHKA U paBHOBE- OIIK-1 Jlexuus, nabopa-
CHE B F€TEepOTreHHBIX CUCTEMAX. B Teuenue 1 ce- | TopHbie  paboTHI,
MecTpa MpaKTHYECKUe 3a-
HSTUSL.
5 KoMmiekcHble cOeIMHEHNS. OIIK-1 Jlexums, maGopa-
B Teuenue 1 ce- | TopHble  paboOTHI,
MecTpa MpaKTHYECKUe 3a-
HSTUSL.
6 Oprannyeckue COeAMHEHHUS. OIIK-1 Jlexuust, mabopa-
B Teuenue 1 ce- | TopHble  paloTBhI,
MecTpa IPAaKTUYECKUE 3a-
HSTUSL.
7 OCHOBHBIE XapaKTEPUCTUKH PACTBO- OIlK-1 Jlexmus, mabopa-
POB U IpYTUX JUCIIEPCHBIX CHCTEM. B Teuenue 1 ce- | TopHble  paboOTHI,
MecTpa MPaKTUYECKUE 3a-
HSTHSL.
8 Boanbie pacTBOpPHI 3JIEKTPOIIUTOB. OIIK-1 B teuenue 1 ce- | Jlekuus, mnabopa-
MecTpa TOpHBbIE  paboThI,
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NpaKTUYEeCKHue 3a-
HATHUS
9 I'eTeporeHHbie TUCTIEPCHBIE CUCTE- OIIK-1 Jlexumst, mabopa-
MBL B teuenue 2 ce- | Topuble  paboThl,
MecTpa MPAaKTUYECKHUE 3a-
HSATHS
10 | DACKTPOXHUMHYECKUE TIPOIECCHI. OIIK-1 Jlexmus, mabopa-
B reuenue 2 ce- | tropHble  paboOTHI,
MecTpa MPaKTUYECKHE 3a-
HSTHSL.
11 | Koppo3us u 3amura METauIoB. OIIK-1 Jlexuus, nabopa-
B reuenue 2 ce- | TopHBlE  paboOTHI,
MecTpa MPaKTUYECKHE 3a-
HSTUS
12 | OcHOBHBIE CBOMCTBA METAJIIOB U OIIK-1 Jlexums, mabopa-
CIUIaBOB. B teuenue 2 ce- | Topuble  palboTHl,
MecTpa MPaKTUIECKHE 3a-
HSITHSL.
13 | Jlerkue KOHCTPYKIIMOHHBIC METAJI- OIIK-1 Jlexuus, nabopa-
JIBI. B teuenne 2 ce- | ropubie  paGoTHI,
MecTpa MPaKTUIECKHE 3a-
HSTHSL.
14 | Kpemuuii, repManuii, cypbMa, moJy- OIIK-1 Jlexus, abopa-
IIPOBOJIHUKOBBIE MATEPUAIIBI. B teuenne 2 ce- | TopHbIe  pabOTHI,
MecTpa NpaKTHYECKHE 3a-
HSATHS.
15 | Opranuveckue MoJIMMEPHBIC MaTe- OIIK-1 Jlexus, abopa-
pHUabI. B Teuenue 2 ce- | Topubie  paboOTHI,
MmecTpa HpaKTHYECKHE 3a-
HATHSL
16 | Xumus okpyKarolei cpepl. OIIK-1 Jlexuus, naGopa-
B redenue 2 ce- | TopHbie  paboOTHI,
MecTpa HpaKTHYECKHE 3a-
HATHSA

7.3 TunoBble KOHTPOJIbHbIE 33aJaHUSl WJIM MHbIe MATepHabl, HEOOXOAUMbIE ISl OUEHKHU
3HAHM, YMEHHU, HABBIKOB M (WJIH) ONBITA eSATEJbHOCTH, XapAKTEPU3YyIOIIHUX 3Tanbl (OpMUPO-
BAaHUS KOMIIETCHI M

BOl'lpOCLI K 3a49€Ty M0 IMCUHUIIJINHE «XHUMUA»:

1. Tlpupona cun xuMudeckoro B3ammojeiicTBus. KoBanenTHas xumuueckas cBsizb. CBoicTBa KoBa-
JICHTHOM CBSI3U: HACBHIIIEHHOCTh, HAIPABJICHHOCTh U MOJSAPHOCTh. Kak M3MeHseTcsl MOISPHOCTh KO-
BAJICHTHO#1 CBs13u B Moiekynax: PHs, H2S, HCI? TTouemy?

2. TanpBaHMYECKUH 3JIEMEHT, €ro yCTpOHCTBO M mpuuuHa Bo3HHKHOBeHHs DJIC. Kakue xumuueckue
HPOLIECCHl MPOTEKAIT Ha AJIEKTPOAax Cleayrlero rampanndeckoro smemenrta: Ni | NiSOs ||
CuSOq | Cu. Paccunrare 3/IC maHHOTO rajlbBAHUYECKOTO DJIEMEHTA IIPU CTAHJIAPTHBIX YCIOBHUSX.

3. CocraBbTe eKTpoHHYIO (popmyny atoma (ocdopa. Onpenenure ero BHICHIYIO U HU3IIYIO CTEIIEHb
okucneHus. Ha ocHOBaHMM >JIEKTPOHHBIX ypaBHEHHH MpocTaBbTe KO3()OUIIMEHTHI ypaBHEHUH peak-
1y, nporekaromux no cxeme: P + HNOz — H3PO4 + NO2 + H20.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

KoBanenTtHast cBs3b. JIOHOpHO-aKIENTOPHBIM MeXaHM3M 00pa30BaHUSI KOBaJCHTHOH cBs3u. Cpas-
HHUTH CIIOCOOBI 00pa30BaHMs KOBAJEHTHOU CBs3H B MoJiekyiie NHs u B mone NH4™. Onpenenure 10-
HOp u akienTop B mone NH4™.

KucnoTHO-0CHOBHBIN XapakTep OKCUIOB U ruApokcuaoB. CoctaBbTe (OPMYIIBI OKCHIOB M THIIPOK-
CHJIOB DJIEMEHTOB TPETHETO MEPHOIa, OTBEYAIOIINX MX BBICIICH CTereHN oKucieHus. Kak namenser-
Csl XapaKTep ATUX COSAMHEHHH C YBEIIMYCHHUEM TIOPSIIKOBOTO HOMEpa dIeMeHTa?

[Touemy a3oTHCTas KUCIOTa MOXET NPOSIBIATH KaK OKUCIUTENbHBIC, TAK M BOCCTAaHOBHUTEIIbHBIC
CBOMCTBA, a a30THAsI KUCJIOTA TOJBKO OKUCIUTENbHBIE? COCTAaBbTE ANEKTPOHHBIE YPABHEHUS U TIOJI-
Oeputre KOXPPHUIMEHTHI K  MOJEKYISIPHBIM  ypPaBHEHHUSM, TPOTEKAIONIMX IO  CXeMaM:
HNO: + Br. — NO2 + HBr; Ag + HNO3 (koniy — AgNOs + NO2 + H20.

[Tpu smekTpoar3e BOIHOTO PacTBOPa COJM HA OJHOM M3 DJIEKTPOJIOB BBIICIWIICS BOJOPOI, a Ha JIpy-
roM KHCIIOpoJ. PacTBop kakoWl W3 Clenyromux coJieid mojasepraics anektpoiusy: a)KBr; 0)
Ni(NOs3)2; B)K2SO4s ? CocTaBbTe cXeMy 3JIEKTPOJIM3a BOJHOTO pACTBOPA 3TOM COJIH.

[Tpu B3amMoEHCTBUH MEpMaHTaHATa KaJHs ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM XJIOPOBOIOPOJTHON
KHUCIIOTBI 00pa3yercs cBoOOoAHbIHN X0p. COCTaBbTE ANIEKTPOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS 3TOM
peaKIuy.

Hanwmure BbIpakeHUS [UIi  KOHCTAaHT HECTOMKOCTH  CIIEAYIOIIMX KOMIUIEKCHBIX HOHOB:
[Cr(H20)4Cl2]* u [Ag(CN)2]". Onpenenure cTENEHb OKUCIEHUS W KOOPAWHAIIMOHHOE YHCIO KOM-
MJIEKCO00pa3oBaTesiel B 3TUX HOHAX.

CoctaBbTe ypaBHEHUS PEaKIWi, KOTOpPbIE HAIO MPOBECTH LIS OCYIIECTBICHUS CIEAYIOIIUX Tpe-
Bpamenuit: Sn — Sn(NO3)2 — Sn(OH)2, — NaxSnO2 — Sn(NOs)2. Jlns peaknuii 0OMEHHOTO pas-
JIOKEHHSI COCTABbTE MOHHO-MOJICKYIISIPHBIE YpaBHEHUS, a ISl OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKuuii 3JIEKTPOHHBIE YPAaBHEHUS.

XapakTepucTHKa JICKTPOHA B aTOME C MIOMOMIBIO YETHIPEX KBAHTOBBIX YUCEN. THITBI aTOMHBIX Op-
outaneii. CocTaBbpTe MEKTPOHHYIO (OPMYITY aTOMa aTIOMUHHS M ONPEICIIUTe 3HAYCHHUSI BCEX KBaH-
TOBBIX YKCEJ JUTS BAJICHTHBIX JICKTPOHOB €T0 aToMa.

CocraBbTe YpaBHEHUS PEaKIWi, KOTOpPbIE HAIO MPOBECTH JUISl OCYIICCTBICHUS CICAYIOIIUX Ipe-
Bpamenuii: Cu — Cu(NOz)2 — Cu(OH)2 — CuCly. s peakiuii 0OMEHHOTO Pa3IOKEHUS COCTaBb-
T€ MOHHO-MOJICKYJISIpPHBIC YpaBHEHHS, a IS OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN DIICK-
TPOHHBIC YpaBHEHHUSI.

Omnpepenure 3apsi] KOMIUIEKCHOTO HOHA, CTENICHb OKUCIICHUSI U KOOPMHAITMOHHOE YUCIIO KOMILICK-
coobpazosarens B coequHenusnx: Kz[Co(NO2)s]; K2[Co(NH3)2(NO2)s]; [Co(NH3)e]Cls. Hamuriure
YpaBHEHHSI TUCCOIUAIINYN 3TUX COCTUHEHUH 10 TUIY CHIIBHOTO M C1a00TO AJIEKTPOJIUTOB.

3akonunte cxemy peakiuu. KoCroO7+HS+H2SOs —  Cra(SO4)3+S+.. CocraBbTe 37€KTPOHHBIE
YpaBHEHHSI M HA UX OCHOBAHHH 1o10epHUTe KO3(DDUIIMEHTHI K MOJICKYJISIPHOMY YPaBHEHHUIO.

[pu Kakoi TeMIepaType HaCTyIaeT XUMHYECKOE paBHOBeECHE B CHCTEME
Fe203x0+3H2=2Fe ) +3H20; M =96,6 x/x ? U3smenenue sutponuu § pasuo 0,1387 x/x/K.
KapOuapel. Hutpuael. Okeuapl. ['napuasl. Hanumuare ypaBHEHUS peakiui, P KOTOPhIX 00pa3yroT-
Csl COOTBETCTBYIOIIME COCAMHEHUS ISl KaJIbIIHs, U YPABHCHHS PEAKIUi MOJTy4CHHBIX COSUHEHHH C
BOJIOH.

I'uOpuam3anys aTOMHBIX AJIEKTPOHHBIX OpOMTaNel Npu OOpa3oBaHMHM XMMHUYECKHX CBs3ei. Kak
MOYKHO OOBSICHUTB JINHEHHOE cTpoeHue Moliekyisl BeClz u rerpasapuueckoe - monekynst CHg ?
XKerneso: ctpoeHue aroma, CTelIeHH OKUCIIEHHs, cBOlcTBa. COoCTaBbTE YpaBHEHUS PeaKLUii, COOTBET-
CTByOLIHUX cienytonum npesparienusm: FelFeCl, Fe(OH)2 FE(OH)z KaFeOs

Kakue u3 metamnoB: Menb, jKeJe30, allOMUHHM B3aUMOJIEHCTBYIOT C XJIOPOBOJIOPOTHON KHCIIO TOM.
CocTaBbTe ypaBHEHHUS COOTBETCTBYIOUIMX peakuuid. CocTaBbTe 3JIEKTPOHHbIE YpaBHEHHs M mojade-
pute ko3P PULIHEHTHI:

Cu +HNOs3 (pas6) — CU(NO3)2 + NO+ HZO,

Zn + HNO3 (pass) — Zn(NO3)2 + N2O+ H0.
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20. Dueprus ['mb6ca kak Mepa XuMuueckoi sHeprun. Berauciure AG x. p. U ONpPEACTUTE HAMIPABICHUE

MPOTEKAHUS CIICIYIOIINX PEAKIINN: Iﬂgmpn T=298 K, eciu AH x p. =
-2.85 kJIx u AS x. p. =-0,076 xJIx/K.

21. Mapraneu. Crenienn okucinenusi. OKCUAbl U THAPOKCUABI. BoccTaHoBneHe epMaHraHaTa Kaius B
3aBucuMocTu oT pH-cpenpl. Harmmmure ypaBHEeHUs peakuuii.

22. Ulenounsie Meramibl. CtpoeHue ux atomoB. CBoiictBa. COCTaBbTE ypaBHEHUS pEaKIUi, COOTBET-
cTByromux cinemyromum npepanieHusm: NalNaH NaOH NaHSO4

23. Kommnekcuble coenuHeHus. KomruiekcooOpa3zoBarenb, JIUTaHIbl, KOOPIUHAIMOHHOE YHCIO KOM-
ruiekcooOpasoBatensi. CocTaBbTe KOOPAWHAIIMOHHBIE (OPMYIIBI CISAYIOMINX COCIUHEHUH cepedpa:
a) AgCIl*2NH3s; 6) AgCN<KCN.

24. Beruncnute TEIUIOTY 00pa3oBaHUs KUAKOTO TeTpaxiopuaa tutana TiCl4, ucxoas u3 TepMoxXuMmde-
CKHUX YPAaBHEHUN:

Tigy+ Chr=TiCl« ” Hogg=— 722,4 x]JI>x/M011b

TiCl+Clhn=TiClawx C Hogg=— 83,4 xJI»/MoIb

Bomnpocsl k 3a4eTyy 0 AUCHUILIMHE « XHMHSA»:

1. OcHoBHBIE 3aKOHBI U HOHSITHS B XUMHHU.

2. OCHOBHBIC CBEJICHHS O CTPOCHHH aTOMOB. JIBOMCTBEHHAs KOPITYCKYJISIPHO-BOJTHOBAS MPHPOJIA DIICK-
TpoHa. [IpuHIHIT 3an0JTHEHUST STIEKTPOHAMHU AaTOMHBIX OpOUTAIICH.

3. Ilepuonuueckuii 3axoH J[. . Menneneena, nepuoanyueckasi TabauIa 2JIeMEHTOB, € CTpyKTypa. M3-
MEHEHHUE CBOWCTB AJIEMEHTOB B MEpUO/IaX U IpyIIax.

4. OOmue 3aKOHOMEPHOCTH TPOTCKAHUS XMMHUYECKUX TPOIECCOB. DHTAJBIUS, SHTPOMUS W SHEPTUs
I'u60Oca.

5. XuMHuecKkas KUHETHKA. 3aBUCUMOCTb CKOPOCTH PEaKIIMHU B TOMOTE€HHBIX CHCTEMax OT KOHIICHTpaIUH
pearupyroiux BelecTB U TemrnepaTypbl. [ OMOTreHHBIH U TeTeporeHHbIN KaTalius.

6. XMMHYEeCKOE paBHOBECHE B TOMOTEHHBIX U TeTeporeHHbIX cuctemMax. [Ipunnumn Jle-IlaTensbe.

7. OCHOBHBIE XapaKTepUCTUKU PACTBOPOB U JIPYTrUX AUCHEPCHBIX cucTeM. CrocoObl BhIpaKEHUS KOH-
LEHTPALIUU PACTBOPOB.

8. BomHbIe pacTBOPHI AJIEKTPOIUTOB. DJIEKTPOIUTHUECKAS TUCCOIMANUsS BOJbI. BogopoaHbIN moKa3a-
Tenb. ['uaponus conent.

9. [TonsiTue 00 37MEKTPOAHBIX MTOTEHIMAAX. | aIbBaHUYECKUE HIIEMEHTHI.

10. DnexTposn3. DNEKTPOINU3 ¢ PACTBOPUMBIMH U HEPACTBOPUMBIMHU aHOIaMHU
11. Koppo3ust MeTasioB, €€ BUAbl U METO/IbI 3alIUTH METAJIJIOB OT KOPPO3HH.
12. OcHOBHBIE BU/IBI U XapaKTEPUCTHKH XUMUYECKOHN CBSI3U.

13. KoBaneHTHast CBsA3b: MEXaHU3Mbl 00pa30BaHUS U BH/IBI.

14. T'ubpuausanus 31eKTPOHHBIX OpOUTAIEH.

15. Merannuueckas cBs3b. Puznyeckrue CBONCTBA METAJLIOB.

16.KommuiekcHble coequHenus. Jucconunanus KOMIUIEKCHBIX coequHeHni. KoHCTaHThl HECTOUKOCTH U
YCTOMYUBOCTH.
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17. Knaccudukanus opraHMuecKix coeanneHuii. Mzomepus.
18. [TonmumepHBIEe MaTEpUANIbI U KX IPUMEHEHHE.

19. KucinoTHO-OCHOBHBIN XapakTep OKCUIOB U THIPOKCHA0B. CocTaBbTe (HPOPMYIBI OKCUIOB U THAPOK-
CUJIOB JJIEMEHTOB TPETHETO IEPUOJA, OTBEUAIOIINX MX BBICHICH CTENEHHM OKHUCIeHMs. Kak m3Mmensercs
XapakTep 3TUX COEAMHEHUHN ¢ YBETMUYEHHUEM MOPSIIKOBOTO HOMEpa djeMeHTa?

20.IToyeMy a30THCTas KHUCJIOTa MOJKET MPOSBIATh KAK OKUCIHUTENBHBIC, TAK M BOCCTAHOBHUTEIBHBIC
CBOICTBa, a a30THAs KUCJIOTA TOJBKO OKUCIUTENbHbIE? COCTaBbTE AJIEKTPOHHBIE YPaBHEHUS U 1TOAOEpH -
Te  kKodpduumeHTer K MOJIEKYJIIPHBIM yYpaBHEHUSM, IIPOTEKAIOLINX 1o cxemam:
HNO; + Br, — NO2 + HBr; Ag + HNO; (xoniy — AgNO3 + NO2 + H20.

21. Ilpm >neKTposr3e BOAHOTO PAacTBOPA COJIM Ha OJHOM M3 AJIEKTPOJIOB BBIICIHIICS BOJOPOJ, a Ha APY-
rOM KHCJIOpoJ. PacTBop Kakoi M3 ciaeayromnmx colieil moasepraics stekrponnsy: a)KBr; 6) Ni(NO3)2;
B)K2SO4 ? CocTaBbTe CXEMY JIEKTPOJIH3a BOTHOTO PACTBOPA ITOH COJIH.

22. Tlpu B3aWMOJICHCTBUM IepMaHraHaTa Kajiusl ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM XJIOPOBOIOPOTHON
KHCJIOTHI 0OpasyeTcsi cBoOOHBIN Xs10p. CocTaBbTE JEKTPOHHBIE M MOJICKY/ISIPHBIC YPAaBHEHHS TOM pe-
aKIIUH.

23. Hanummwre BBIP@KEHUS [JIS KOHCTAHT HECTOMKOCTH CIIEAYIOIIUX KOMIUIEKCHBIX HOHOB:
[Cr(H20)4Cl2]* u [Ag(CN)2]". Onpenenure cTeneHb OKUCIEHUS U KOOPIMHAIIMOHHOE YHCIIO KOMIUIEK-
cooOpa3oBaresneil B ’TUX HOHAX.

24. CocraBbTe ypaBHEHHS peakilvii, KOTOPBIC HAI0 MPOBECTH YIS OCYIIECTBICHHs CIICIYIONIHX Mpe-
Bpamenuit: Sn — Sn(NO3)2 — Sn(OH)2 — NaxSnO2 — Sn(NO3)2. [li1st peakinii 0OMEHHOTO pa3iiokKe-
HHSI COCTaBbTE MOHHO-MOJICKY/SIPHBIC YPaBHEHHMS, a JUIS OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKITHIA
3JICKTPOHHBIC YPABHCHUSL.

25. XapakTeprcTHKa AIEKTPOHA B aTOME C TMOMOIIBIO YEThIPEX KBAHTOBBIX YHCEN. THITBI aTOMHBIX Op-
outaneii. CocTaBbTe MEKTPOHHYIO (OPMYITY aTOMa aJTFOMHHHUS U ONPEICITUTE 3HAYCHUSI BCEX KBaH-
TOBBIX YKCEJ JUIS BAJICHTHBIX JICKTPOHOB €T0 aToMa.

26. CocTaBbTe ypaBHEHHs PEaKIIHii, KOTOPbIC HAJ0 MPOBECTH ISl OCYHICCTBICHHS CICIYIONIMX TIpe-
Bpamenuii: Cu — Cu(NOz)2 — Cu(OH)2 — CuCly. s peakiuii 0OMEHHOTO pa3jioKEeHUS COCTaBb-
T€ MOHHO-MOJICKYJISIPHBIC YpaBHEHHS, a JJIS OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN DIICK-
TPOHHBIC YPaBHEHHUSI.

27. OmnpenenuTe 3apsiji KOMIICKCHOTO MOHA, CTEIIeHb OKUCIICHUS U KOOPAWHAIIMOHHOE YMCIIO KOMILICK-
coobpazosarens B coequHenusnx: Kz[Co(NO2)s]; K2[Co(NH3)2(NO2)s]; [Co(NHs)e]Cls. Hamuriure
YPaBHECHHUS JJUCCOIMALINY STUX COCAMHEHUH 10 TUITY CUIIBHOTO H CJIA00T0 AJICKTPOJIUTOB.

28.3akonunte cxemy peakiun: KoCroO7+H2S+H2SOs —  Cra(SO4)3+S+.. CocraBbTe 3IIEKTPOHHBIC

yYpaBHECHHUS U HA UX OCHOBaHHHU No0epuTe KOI(DGUIUEHTHI K MOJICKYJISIPHOMY YPaBHEHHUIO.

29.I1pu xakoil TemnepaType HaCTyNaeT XUuMHUeckoe paBHoBecue B cuctemMe Fe203)+3H2=2Fe ) +3H20;

M =96,6 x/Ix ? Usmenenue sutponuu 1S pasuo 0,1387 xJ[x/K.

7.4 MeTroauueckne MaTepuabl, oNpeaesiolue Npouelypbl OeHNBaHUs 3HAHUN, YMEHUH,
HABBIKOB M (MJIH) ONBITA JeATEIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl (JOPMHUPOBAHUS KOMIIETEHIUH

Kpurtepnu u mkana oueHkH 3HaHUH Ha 3a4yeTe

Onenka

Kpurepun
«324TEHO» « He 32YTEeHO»

O6bem TBepable 3HaHUS B 00bEME OCHOB- Her TBepapIx 3HaHUI B 00BEME
HBIX BOIIPOCOB, B OCHOBHOM IIpa- OCHOBHBIX BOIIPOCOB, OCBOEHBI
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BUJIbHBIE PEILIEHUS IPAKTUYECKUX HE BCE KOMIIETEHIIUU
3aJJaHUH, OCBOCHBI BCE KOMIICTCHITUH

CucreMHOCTb OTBeThl Ha BONPOCHI B IIPEEIax Het oTBeTOB Ha Bompock! yueo-
y4eOHOTO MaTepuaa, BBIHECEHHOTO | HOTO MaTepHualia, BHIHECEHHOTO
Ha KOHTPOJIb. Ha KOHTPOJIb.

OcMBICTIEHHOCTh JlomyckaeT He3HAUUTEIbHbIE OINO- | JlomyckaeT 3HaYUTENbHbIE
KU IIPU OTBETaX U MPAKTUUECKUX OLIMOKY IIPU OTBETaX U MPAKTHU-
JICACTBUSX. YECKUX JACHUCTBUSX.

YpoBeHb OCBOCHUS OcBauBaeMble kKoMmrieTeHIIMN cop- | OcBarnBaeMble KOMIIETEHIIUU HE

KOMITETEHIIHUH MHUPOBaHbI (bopMUpOBaHbI

MeToanueckue PEKOMEHIAUH 110 IPOBECACHUIO 3a9€TA

1. Ilesan npoBeaeHUst

OCHOBHOI TIETBIO MTPOBECHUS 3aueTa SIBISIETCS OTPEICIICHUE CTETICHN JTOCTHYKCHUS LeNed 110
y4eOHOHN MUCHHIUIMHE WK ee pazaenam. OCYIIeCTBISIETCs] 9TO TMPOBEPKOM M OIIEHKOW YPOBHS TEOPETH -
YECKUX 3HaHPII>i, MOJIYYCHHBIX CTYACHTAMH, YMCHUA IMPUMCHATH UX K PCIICHHUIO IMPAKTHYCCKUX 3a1ad,
CTETeHU OBJIAJICHUS CTyJIEHTaMH KOMIIETEHIMH B 00beMe TpeboBaHui pabodeil mporpaMMsbl M0 JUCIIH -
IJTMHE, a TAKKE UX YMEHHE CAMOCTOSITETPHO paboTaTh ¢ yueOHOM JTUTEpaTypOH.

2. ®opMa npoBeIeHUs

dopmMoii MPOMEKYTOYHOM aTTECTAIIMH IO JAHHOW TUCIUIIIINHE B COOTBETCTBUH C YY€OHBIM I'pa-
(bUKOM SIBIISIETCS 3aUeT.

3. MeToa npoBeaeHust

3adeT MPOBOAUTCS 1O OMiieTaM JuO0 0e3 OUJIETOB MO TIEPEUHIO BOTIPOCOB.
3aueT OoMyCKaeTcsl MPOBOAUTD C MOMOLIbI0 TEXHUYECKUX CPEACTB KOHTPOJIS (KOMIBIOTEPHOE TECTHUPO-
BaHHeE). 3a4eT, MOXKET MPOBOJAUTHCS METOJIOM MHAWBHIYaJILHOTO coOeceI0BaHus, B X0JIe KOTOPOTo IMpe-
M0/IaBaTelb BEJET CO CTYACHTOM OOCYKIEHHE OJHOM MPOoOJIeMbl WIIM BOIIPOCA U3YUEHHON TUCIUIUIMHBI
(uactu nucuumuinsel). [lpu cobecenoBannm JoMycKaeTcsl BeeHHE JUCKYCCHUU, apT'yMEHTUPOBAHHOE OT-
cTanBaHue cBoero peuieHus (MHeHus ). [Ipn He0OX0AMMOCTH MOTYT paccMaTpUBATHCS JAOTOJHUTEILHBIC
BOIPOCHI U TPOOJIEMBI, PEIIaThCS 337a4u U IPUMEPHI.

4. Kputepuu A0mycKa CTY/IeHTOB K 3a4eTy

B cootBercTBUU ¢ TpeOOBaHUSIMH PYKOBOAIIUX JTOKYMEHTOB U coryiacHo [lonoxeHuro o TeKy-
eM KOHTpOJIE 3HAHUHM M MPOMEXKYTOYHOM aTTecTali CTYJCHTOB MHCTUTYTA, K 3a4eTy JOIMYCKAIOTCs
CTYICHTHI, BHIMOJIHUBILIKE BCE TPEOOBAHUS YyUeOHOM MPOTrpaMMBbl.

5. OpraHu3anuoHHbIe MepONPUATHSA

5.1. Ha3nauenue npermnoaaBaresi, IPUHUMAIOIIETO 3a4er

3aueT nmpuHUMAETCs JMIAMHU, KOTOPhIE YMTANU JIEKIIUHU 10 JaHHOW AucuuIUinHe. Pernenuem 3a-
BeqyroIero kadeapoil onpeaenstoTcss MOMOIHUKA OCHOBHOMY SK3aMEHATOPY W3 YMCia MpernojaBare-
7iel, BeIyluX B JAaHHOW TpYyIMIe MPaKTUYECKHe 3aHSITHS, a €CIH JIEKIMHU 10 pa3jienaM y4eOHOU AMCIH-
TUTMHBI YUTAIUCh HECKOJIBKUMHU TPETo1aBaTesIMH, TO OTPEIENIeTCs COCTaB KOMUCCHU IS TIpHeMa 3a-
gera.

5.2. Konkperuzanus ycnoBui, Ipu KOTOPBIX CTYJACHTHI OCBOOOXKIAIOTCS OT clauu 3a4eTa (OCHO-
Ba - pe3yNIbTaThl PEUTHUHTOBOM OIIEHKH TEKYIIETO KOHTPOJIS).

[To mpesncTaBneHuI0 TpenoaaBarens, BEAYIIEro 3aHATHs B y4eOHOU rpymnme, 3aBelylomuid Ka-
denpoit MOXKeT 0CBOOOUTH CTYJIEHTOB OT cAayM 3adera. OT 3aueTa 0CBOOOKIAIOTCS CTYACHTHI, TOKa-
3aBIIIHME OTIUYHBIE M XOPOIINE 3HAHUS [0 Pe3yabTaTaM PeUTHHTOBOM OLIEHKH TEKYIIETO KOHTPOJIS.

6. MeToauyeckue yKazaHusi IK3aMeHATOPY
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6.1. Konkperusupyercs paboTa mpernojaBareieid B IpeadK3aMeHAIIMOHHBINA MEPHOJ] U B TIEPHOT
HETMOCPEICTBEHHOM MOATOTOBKH 00yJarOmUXCs K 3a4eTy.

Bo Bpems OAroTOBKM K 3a4€Ty BO3MOKHbBI MHIUBUAYaJIbHBIE KOHCYJIbTALIUU.

[Ipu mpoBeieHNH KOHCYIbTALUN PEKOMEHYETCS:

-J1aTh OpPraHU3aIMOHHBIC YKa3aHUS O MOPsIAKEe pabOTHl MPU MOArOTOBKE K 3a4YeTy, PEKOMEH-
JAlMK 110 JIy4lIEMY YCBOEHUIO U IIPUBEIECHUIO B CTPOMHYIO CUCTEMY M3Yy4EHHOIO MaTepuaia
JUCLUIUINHBI;

-OTBETUTH Ha HEMIOHSTHBIE, c1a00 YCBOEHHbIE BOIIPOCHI;

-71aTh OTBETHI Ha BOIPOCHI, BOZHUKILINE B IIPOLECCE U3YUEHUS JAUCLUUIUIMHBI U BBIXOAIINE 32
paMKH y9eOHOU MPOTPAMMBI, «Pa3ABHHYTH TPAHULIBD);

-TIOMOYb [TPUBECTH B CTPOHHYIO CUCTEMY 3HaHUS 00y4aeMbIX.

J1s1 5TOT0 HEOOXOAUMO:

-yTOUHUThH y4eOHBII MaTepuas 3aKiounTenbHON Jekuuu. Ha Heil nenecooOpa3Ho ykas3aTb
HauboJee CI0XKHBIE U TPYIHOYCBOsIEMbIE MECTa Kypca;

-OIpEeNIEINTh 3aHATHE, HA KOTOPOM 3a0J1aroBpeMEHHO J0BECTU OpraHU3al[MOHHBIE YKa3aHUS
10 MOJTOTOBKE K 3a4ETY;

PexkoMeHyeTcst MCIOb30BaTh NP MPOBEIEHUN KOHCY/IbTALMNA OMPOCHO-OTBETHYIO (hOPMY IPO-
BeneHus. Llenecoo6pasno, uroObl 00ydaemble caMu 3a/1aBajiu Borpockl. [lo xapaktepy 1 popMyIHupoBKe
BOIIPOCOB MPEMNO/IaBaTelb MOXKET CyIUTh 00 YpOBHE U IIyOUHE MOATOTOBKH 00y4aeMbIX.

6.2. YTOUHSIOTCS OpraHW3allMOHHBIC MEPOTIPUSATHS W METOJMUECKUE MPUEMBI TPH TPOBEICHUH
3ayeTa.

KosinuecTBO 01HOBpeMEHHO HAXOASAIIMXCS IK3aMeHYIOIMXCcsl B ayauTopuu. B ayauropuu,
r7ie IPUHUMAETCs 3a4eT, MOKET OJIHOBPEMEHHO HaXOJUTHCS CTYJIEHTOB U3 pacuera He Oosiee MsTH Ha
OJIHOTO mpemnojaBaTens. B ciydae mpoBeneHus 3adeTa ¢ MOMOIIBI0 TEXHUUECKUX CPEICTB KOHTPOJIA B
ayJUTOPUH JOIYCKAETCsl KOJIMYECTBO CTYJEHTOB, PABHOE KOJIMYECTBY KOMIIBIOTEPOB B ayAUTOPHUH.

Bpems, oTBeeHHOE HAa MOATOTOBKY OTBETa MO OWUJIETY, HE JOJKHO INPEBBIIIATh: JUIS 3a4eTa —
30 MUHYT, 1JIs1 KOMIIBIOTEPHOTO TECTUPOBAHUSA - MO 3 MUH Ha Bompoc. [lo ucTteyenro 7aHHOTO BpeMEHU
MOCJIe MOoydeHus1 Ounera (Bompoca) CTYICHT JIOJDKEH ObITh TOTOB K OTBETY.

Opranusanus NpakTHYEeCKOM YacTu 3auera. [IpakTuueckas yacTh 3adueTa OPraHU3yeTCs Tak,
4T00bI 00ecrneyrBagach BO3MOXKHOCTh IIPOBEPUTh YMEHHME CTYJIEHTOB NPUMEHATh TEOPETUYECKUE 3HA-
HUS [IPU pelIeHUH NPaKTUYecKuX 3a7aHuil. OHa IpOBOJUTCA MTyTE€M MTOCTAHOBKH HK3aMEHYIOIUMCS OT-
JeTbHBIX 337134, YIPaKHEHUH, 3a7aHuil, TpeOyomuX MNPaKTUUECKUX NEHCTBUN MO pELICHUI0 3aJaHui.
Kax/plil CTyeHT BBINOJHAET 33JJaHUE CaMOCTOSITEIbHO ITyTEM HPOU3BOJCTBA PACUETOB, PELICHUS 3a-
nay, paboThI ¢ JOKyMeHTaMU U Jp. IIpu BBINOJHEHNHU 3alaHUI CTYACHT OTBEYAET HA JOIOJIHUTENIbHBIE
BOIIPOCHI, KOTOPBIE MOXKET CTaBUTh 3K3aMEHATOP.

JelicTBHUSs IpenoxaBaTeisi HA 3a4eTe.

CrynenTy Ha 3a4eTe pasperaercs OpaTb OJUH OUIIeT.

Bo BpeMs ucnbITaHUS MPOMEXKYTOUHOM aTTECTAlMU CTYIEHThl MOTYT MOJIb30BAaThCA PabOUYUMHU
MporpaMMaMy y4eOHBIX TUCIUIUIMH, a Takxke ['pakgaHckuM KojaekcoM, HanoroBeiM KojaekcoM U Jipy-
TUMHU HOPMATHUBHBIMH JTOKYMEHTaMHU.

Hcnonp3oBanne maTepuanoB, HE MPEAYCMOTPEHHBIX YKa3aHHBIM IMEPEYHEM, a TAKXKE IMOMBITKA
oOIIeHNs] ¢ OIPYTMMH CTyJIEHTaMH WM WHBIMHU JUIIAMH, B TOM YHCJE C MPUMEHEHHEM AJIEKTPOHHBIX
CPEIICTB CBSI3U, HECAHKLIMOHHWPOBAHHBIE MPENOIaBaTesieM NEpPEMENICHHE M0 ayAUTOPUU U T.I. HE pa3-
pelaeTcs U SBISAIOTCS OCHOBAHUEM JIJISl yIaJI€HUs CTY/IEHTA U3 ayTUTOPHH.

3amada mpernogaBaTens Ha 3a4eTe 3aKII0UaeTCsl B TOM, YTOObI BHUMATENLHO 3acIyIlaTh CTYICH-
Ta, MPEAOCTaBUTh €MY BO3MOXHOCTb IOJTHOCTBIO M3JIOKUTHh OTBET. 3aciylIMBas OTBET W aHAIM3UPYA
METO/Ibl PEHICHUN MPAKTUYECKUX 3aJaHUM, MPEroJiaBaTeiib MOCTOSHHO OLEHUBAET HACKOJIBKO IOJIHO,
CHUCTEMHO U OCMBICIIEHHO OCYILIECTBIIIETCS OTBET, PEHIAETCS TPAKTUUYECKOE 3a/IaHUE.

Cuntaercs OECTaKTHOCTHIO MPEPHIBaTh OTBET CTYyJEHTA, MPEXKIEBPEMEHHO IaBaTh OIEHKY €ro
OTBETaM M JCHCTBHUSIM.

B Tex cmyuasix, Korna OTBETHl Ha BOMPOCHI WM MPAKTUYECKUE JTEHCTBUS OBLIN HEIOCTATOYHO
MIOJIHBIMH WJIU JIOTIYIIEHBI OMIUOKH, MPEenoaBaTeNlb Mocie OTBETOB CTYJCHTOM Ha BCE BOMPOCHI 33/1a€T
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JIOTIOJTHUTENIbHBIE BOIIPOCHI C LEJIbI0 YTOUHEHUS YPOBHS OCBOEHUS JUCUMILIMHBL. CoJaepyKaHue WHIUBH -
IyaJIbHBIX BOIIPOCOB HE JIOJDKHO BBIXOJUTH 33 paMKu paboueit mporpammbl. Eciu ctyneHt 3aTpynHserT-
Csl Cpa3y OTBETUTH Ha JOIOJHUTEIBHBIN BOIIPOC, OH JOJDKEH CIPOCUTH PA3peIleHUs IPEJOCTABUTh EMY
BpeMs Ha MOJArOTOBKY U IOCJIE IOATOTOBKHA OTBEYACT HA HETO.

NHHoBanMOHHBIE (POPMBI IPOBEACHHUS 3aHATHI

B xonme ayauTOpHBIX y4eOHBIX 3aHSATHNA HMCHOJIB3YIOTCS Pa3jIu4yHble WHHOBAIMOHHBIE (OPMBI U
cpeacTBa oOydeHUs, KOTOPbIE HAIpaBJICHBI HA COBMECTHYIO PabOTy MpenojaBaTeiss U OOydJaromuxcs,
00CyX/IeHHe, MPUHATHE TPYIIOBOTO PEIIeHHs. Takhue METOJbI CIOCOOCTBYIOT CIUIOYEHHWIO TPYIIBI U
o0ecreunBarOT BO3MOKHOCTH KOMMYHHUKAIIMM HE TOJIBKO C MPEINoaBaTeieM, HO U C JAPYIrMMH o0yuae-
MBIMHU, OTIMPAIOTCS HA COTPYTHUYECTBO B MPOIIECCE MO3HABATEIHHOM JIEATETLHOCTH.

VYcnentnas peanuzamus coaepKaHus Kypca OCHOBBIBAE€TCS Ha MCIIOIB30BAHUM aKTUBHBIX U UHTEP-
AKTUBHBIX METOJIOB O0yUYEHUS.

I/IHTepaKTI/IBHBIC 06pa3OBaT€J'II)HI)IC TEXHOJIOTHMH, UCTTOJIBb3YEMBIC B aYAUTOPHBIX 3aHATUAX

Ne Pa3nen (tema) nucuuniuusl | Bupg 3ansaTus ®opma padoThI
n/n
1 CrpoeHus aTOMOB U CHUCT€Ma- | MMpaKkTU4ecKoe | paboTa B MaJbIX TPyIIax
THKA XUMHUYECKUX DJIEMEHTOB 3aHATHE
2 XuMUYecKas CBSI3b nabopaTopHast | paboTa B MaJIBIX TPYIIIax
pabota
3 | XuMundeckas KHHETHKA U paB- | JabopaTopHas | paboTa B MajbIX Ipynmnax
HOBECHE B TOMOTE€HHBIX CUCTE- | paboTa
Max.
XumHnueckasi KHHETUKA U paB- | JabopaTopHas | paboTa B MalbIX Ipynmnax
4 | HOBECHE B ICTEPOTCHHBIX CH- paboTa
cTeMax.
5 KomuiekcHble coeiMHEHMs. JEKIMS npo6IeMHas JeKIUs
6 Opranuyeckue COeJMHEHUS. nabopaTopHas | Aej0oBas Urpa
pabota
7 OCHOBHBIE XapaKTEPUCTUKU JEeKIUS npoOaeMHas JIeKUus
pPacTBOPOB U APYrUX JUCIIEPC-
HBIX CUCTEM.
8 | BoaHble pacTBOpHI NIEKTPOIH- | JabopaTopHas | paboTa B MaJbIX IPyIIax
TOB. pabora
9 | I'ereporeHHsle TUCHIEPCHbIE IpakTU4Yeckoe | paboTa B MaJIbIX TpyMHIax
CHCTEMBI. 3aHATHE
10 | DnekTpoxuMuyeckue nporec- | JabopaTopHas | paboTa B MaJbIX TpyMHIax
CBI. pabota
11 | Koppo3us u 3amura MeTa- nabopaTopHas | paboTa B MaJIbIX TpyHIax
JIOB. pabota
12 | OcHoBHBIE CBOICTBAa METAJUIOB | JJabopaTopHas | paboTa B MaJIbIX TpyMIax
U CIIJIaBOB. pabota
13 | Jlerkue KOHCTPYKIIMOHHBIE JEKIHS npoOIeMHas JIeKIUs
MeTaJUIbI.
14 | KpewmHuuii, repmanuii, cyppMa, | 1abopaTtopHasi | A€lOBasi UTpa
MOJTyIIPOBOIHUKOBBIE MaTepua- | pabota
JIBL.
15 | Opranuueckue NoJIMMepHbIE JeKIHS npoOIeMHast JeKIUs
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MaTepHUaIbl.
16 | Xumus okpyxaromei cpepl. nabopaTopHasi | paboTa B MaJIbIX TPYIIIax
pabora

8. OcobenHocTH OpraHu3anuu 00y4eHus IS JIHI C OTPAHMYEHHBIMH BO3MOKHOCTSMH 3/10-

POBbSI U HHBAJIU/I0B

[Tpu HEoOXomuMOcCTH paboyasi mporpaMMa AUCHUILTMHBI MOKET OBITh aganTupoBaHa Juisi oOecre-
YeHHUs1 00pa30BATEIBHOTO MPOIECCa HHBAJMIOB U JIMI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBbBS, B
TOM YHCIIE IJIsl JUCTAHIIMOHHOTO oOydenus. [ aToro Tpedyercs 3asBiaeHUe CTyAeHTa (€ro 3aKOHHOTO
MIPEJICTAaBUTEINS) U 3aKIII0YEHHE TICUX0JI0ro-MeauKo-reaarornyeckoil komuccuu (IIMIIK).

B ciygae HE0OXOqMMOCTH, OOYJarOIUMCS M3 YHCIa JUI ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBS (10 3asBJICHUIO OOYUYAIOIIETOCs) a Il MHBAJIUIOB TAaK)KE€ B COOTBETCTBUHU C MHIAUBUIYaTbHOU
MIPOrpamMMOil peadMIINTAllnd MHBAJIHN/IA, MOTYT MPEAIaraThCs CIEAYIONINe BapUaHThl BOCIPUATHS yueO-
HOM MHQOpMAIMK C Y4€TOM HMX HHAMBHAYAJIBHBIX NMCUXO(U3MUECKUX OCOOEHHOCTEH, B TOM UHCIE C
MIPUMEHEHHEM DIIEKTPOHHOTO OOYUEHUS M JUCTAHIIMOHHBIX TEXHOJIOTHI:

- JUTSI JIALL ¢ HAPYIISCHUSIMH 3pEHUs: B TIe4aTHON (hopMe yBennmdeHHBIM MIpuGTOM; B PopMe dIIeK-
TPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBo] yuyeOHBIX MaTepuaioB B ayauodopmar); B me-
JaTHOU (opMe Ha s3bIKe bpaiiss; HANBHUyaIbHBIE KOHCYIBTAIMHU C MPUBJICYCHUEM THQIIOCYpIOTIEpe-
BOJYMKA; HHIMBHUIyaTbHbIC 3aIaHHS 1 KOHCYIbTAIIHH.

- JUTSL JIAI] C HApYIICHUSIMHU CITyXa: B Me4aTHOU Gopme; B GopMe AIIEKTPOHHOTO JTOKYMEHTA; BH-
JeoMaTepraisl ¢ CyOTUTpaMK; WHAUBHIyalbHbIE KOHCYJIbTALMU C MPUBJICYEHUEM CYpPAOINEPEBOIUNKA;
WHAMBUYaJIbHBIC 3aJJaHUS U KOHCYJIbTALUH.

- JUISL JIML C HapyLICHUSMH ONOPHO-ABMIaTE]IbHOIO ammapara: B IHeyaTHON ¢opme; B (opme
3JIEKTPOHHOIO IOKyMEHTa; B (hopMme aynuodaiina; MHANBUIYaIbHbIE 3aJaHUS U KOHCYJIbTAIUH.
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