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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyas nporpamma aucrumuinabl "O0IIas 1 HEOpraHWYecKas XMMUsA'" TI0 HANPABICHUIO OITOTOBKH
(cnenmanpHoctn) 30.05.01 "MenunuHckas GnoxumMust” HanpasieHHOCTH (poduino) MeauuuHcKas OMoXuMus crp. 3
®dI'bOY BO «Yenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H)IO npenoaaBaHus TUCHUIIIIMHBI ABJISACTCA (bOpMPIpOBaHI/Ie Y CTYyACHTOB OCHOBHBIX HpeIICTaBHeHI/Iﬁ O B3aUMOCBA3U
COCTaBa, CTPOCHUA U CBOMCTB HCOPraHNM4CCKUX BEIICCTB, 00 OCHOBHBIX 3aKOHOMEPHOCTAX NPOTCKAHUA XUMUYICCKNX
IIpOLECCOB.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. W3ydyenue Teopernueckux ocHOB Ilepuoauueckoil CUCTEMBI JIEMEHTOB, XUMHYECKOI CBA3U U MOJIEKYIIAPHOM
CTPYKTYpBI BELIECTB.

2. INomy4yenue mpeacTaBIeHHH O MPUHIMIAX 00pa30BaHUS U XMMHUYECKUX CBOIMCTBAX BEIIECTB.

3. O3HaKOMJICHHE C OCHOBHBIMH XHMHYECKUMH M (DU3MUECKUMH CBOICTBAMU HEOPTaHWYECKHX COCIUHEHHH M MX

B3aUMHBIMU IIPEBPALLICHUSIMU.

WHnuKkaTophl 1OCTUXEHUS KOMITETEHIIUN:

OIIK-1.1 CnocobeH HCTIONIB30BaTh U IPUMEHATH (DyHJAMEHTAIbHBIE U IPUKIIaJHbIC MEAUIIMHCKIE, €CTECTBCHHOHAYIHBIC
3HAHUSA JUIA TIOCTAHOBKHU U PELICHUs CTAHAAPTHBIX M MHHOBALMOHHBIX 33a4 NPOo(heCCUOHANBHON 1esTeIbHOCTH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: 51.0.01.01

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4al0Ierocs:

Kypc Heopranmueckoit xumun 0a3upyeTcs Ha IMIKOJIFHOM Kypce XUMHUH

2.2 IMCOMILTHHBI M IPAKTHKH, 11 KOTOPBIX 0OCBOEHNE TAHHOH JHCIHILTHHBI (MOAYJIs1) HEOOXOTHMO KaK
NpeanIecTBYIOIIEe:

Ananurrdeckas XUMUS

duznueckas u KOoJu1ouaHass XuMHUA

3. KOMIIETEHLIMU OBYYAIOILErOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUC LM ILINHBI
(MOJYJIS)

OIIK-1: Cnioco0eH ncnonp30BaTh U NPUMEHATH (PyHIaMEHTAJIbHbIE H MPUKJIATHbIE MeTUIIUHCKHUE,
€CTECTBCHHOHAYYHBIC 3HAHUSA 1JI MOCTAHOBKH U PCINCHUA CTAHAAPTHBIX U HHHOBAIIMOHHBIX 3a1a4
npodecCHOHAILHOI 1eATeTLHOCTH

3HaTh:

Jus noctmxenust OIK-1.1. 3HaTh: OCHOBHBIE 3aKOHBI HEOPTAHWIECKOM XMUMHUH, OOIIETIPHHSATHIC TEOPUH PACTBOPOB, TEOPHIO
OKCUJIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS, TEOPHIO KOOPANHALMOHHBIX COeUHEHUH BepHepa,

TPUHIIUIIBI CHHTE3a XEIATHBIX U MaKPOLMKIMYECKUX KOOPANHALMOHHBIX COCMHCHUH, (PH3UKO-XUMHUECKUE CBOICTBA
IIETOYHBIX METAJUIOB, PH3NKO-XUMIUECKHE CBOMICTBA MEH U cepedpa, (HHU3MKO-XUMHUIECKHE CBOMCTBA JKeJle3a M ero
COEIMHEHHH.

Ymers:

Hns noctmxenust OIIK-1.1. ymeTs: cocTaBIsTh (POPMYITBI KOOPAWHAIIMOHHBIX COEANHEHNH, OPUEHTUPOBATHCS B CTPYKTYpE U
0COOEHHOCTSIX KOMILJIEKCOB CO LIETOYHBIMU METaJUIaMU B KaUueCTBE LIEHTPAILHOTO aTOMa, OPUEHTUPOBATHCS B CTPYKTYpE U
0COOCHHOCTSIX KOMILJIEKCOB MEIH OPHEHTUPOBATHCS B CTPYKTYPE M OCOOCHHOCTSAX KOMIUTIEKCOB IMHKA U KaIMHUS
OPHEHTHPOBATHCS B CTPYKTYPE H 0OCOOCHHOCTAX KOMIDIEKCOB JKele3a

Baanern:

Js noctmxenust OIIK-1.1. B1ageTs: HaBbIKaMH MOUCKaMU HHPOPMAIIUN O COBPEMEHHBIX HEOPTAaHMUECKUX MaTepraiax,
HaBbIKaMU ONMCaHUsl CBOMCTB KOOPAMHAIIMOHHBIX COEIUHEHUN B 3aBUCUMOCTH OT UX COCTaBa,

TEOPETUYECKUMH OCHOBaMH HEOPTraHUYECKOTO CHHTE3a KOOPIMHALMOHHBIX COeTUHEHU, HaBBIKaMu MOUCKa HHpopMauuu oo
M30BITKE U HEJOCTATKE MENIU M cepedpa B )KUBBIX OpPraHu3MaXx, HaBbIKaMH IMOMCKA HHPOPMAIIUU 00 N30BITKE H HETOCTATKE
[IUHKA W KaJMHS B )KUBBIX OpPTraHU3MaX, HABBIKAMH MMOVCKAa HHPOPMALIUU 00 N30BITKE U HEJOCTATKE XKeje3a B )KUBBIX
opranusmax

B pe3yibTaTe 0CBOCHHUS JUCHMILINHBI 00y4AaIOLIHIICH 10/IKEH

3.1 |3narn:

3.1.1 | ocHOBHBIE 3aKOHBI HEOPTAHUYECKOW XUMHH

3.1.2 | oOuenpuHSTHIE TEOPUU PACTBOPOB

3.1.3 | TeOpHUIO OKUCTUTEIBHO-BOCCTAHOBUTEIFHOTO TUTPOBAHUS
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crp. 4

3.14

TCOPUIO KOOPAMHAOUOHHBIX COCIII/IHGHI/II\/'I BepHepa

3.1.5

MNPUHIOUIIBI CHHTE3a XCJIIATHBIX U MAKPOIUKIIMICCKUX KOOPANHAITUOHHBIX COG}]I/IHCHI/Iﬁ

3.1.6

Q)HSHKO-XI/IMH‘IGCKI/IC CBOICTBA IIEJIOYHBIX METAJIJIOB

3.1.7

(U3HKO-XMMHUYECKUE CBOHCTBA MEIU U cepedpa

3.1.8

OCHOBBI HCOPIraHNYCCKOT'O0 CUHTE3a HMHKCOACPKAINX TPEnapaToB

3.1.9

(U3UKO-XIMHYECKHE CBOMCTBA JKeJIe3a U eT0 COCUHEHUH, OCHOBBI HEOPTAHNUECKOTO CHHTE3a
XKEJIE30COIEPIKAIINX MTPErapaToB

3.2

YMmerh:

3.2.1

TIJIAaHUPOBATH SKCHEPUMECHT IO HECOPraHUYECKOMY CUHTE3Y

322

paccunTtbiBath pH OyhepHBIX pacTBOPOB

323

COCTaBJIATH (I)OpMyJ'II)I KOOpANMHAIUOHHBIX COCIII/IHCHI/II;‘I

324

OTJINYaTh Pa3HbIC CII0COOBI CHHTE3a Pa3JIMIHBIX KOOPAWHALIMOHHBIX COCTMHCHUI APYr OT Apyra

325

OPHUCHTHPOBATLCA B CTPYKTYPE U 0COOCHHOCTSAX KOMILJICKCOB CO IICJIOYHBIMU METaJlJIaMHU B KAY€CTBC
LOEHTPAJIbHOTO aTOMa

3.2.6

OPHUCHTHPOBATHCA B CTPYKTYPE U 0COOCHHOCTSIX KOMITJICKCOB MecIu

3.2.7

OPHUCHTHUPOBATLCA B CTPYKTYPE U 0COOEHHOCTSAX KOMILJIEKCOB LIMHKA U KaaMus

328

OPHMEHTHPOBATHCS B CTPYKTYPE M OCOOCHHOCTSX KOMIUIEKCOB JKele3a

33

Baagern:

33.1

HaBBIKaMH IIOMCKaMH I/IH(l)OpMaLII/II/I O COBPEMCHHBIX HCOPTaHNYCCKUX MATCPUAJTIOB

332

HaBbIKaMHU TUTPOBAaHUA B BOAHBIX Cp€aax

333

HaBbIKaMHu paboTel Ha pH -MeTpe

334

HaBBIKAaMHM OITMCAHUs CBOMCTB KOOPpAMHAIIMOHHBIX COCZLI/IH@HHPI B 3aBUCUMOCTH OT UX COCTaBa

335

TCOPETUYCCKUMU OCHOBAMHN HEOPIraHMYICCKOT'O CUHTE3a KOOPAMHAIUOHHBIX COCL[I/IHCHI/Iﬁ

33.6

HaBBIKAMH IIOHCKa HHq)OpMaL[I/II/I 00 u30BITKE U HECIOCTATKE HATPUA U KaJIUA B )KUBBIX OpraHu3Max

33.7

HaBbIKaMH TIOVcKa HH(opMaIu 00 U30BITKE U HEOCTATKE MU U cepedpa B )KUBBIX OpraHU3Max

33.8

HaBBIKaMH IO CKa I/IH(i)OpMaL[I/II/I 00 u30BITKE U HCEAOCTAaTKC IMHKA U KaIMU B XXUBBIX OpraHU3Max

339

HaBBIKaMH ITOHCKa I/IH(I)OpMaI.lI/II/I 00 H30BITKE U HEOOCTATKE JKCJIC3a B )KUBBIX OpraHu3Max.

4. OFBLEM JUCUUILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 43ET

YacoB 1o yueOHOMY IIaHy : 144 Bune! koHTpONS B cemecTpax:

B TOM 4YHUCIC

ayIUTOPHBIC 3aHITHS : 84 9K3aMeHHI |

camocTosTeNnbHas pabora : 38,4
4acoB Ha KOHTPOJIb : 9
KOHTaKTHas pabora: 96,6

HKP: 0

5. CTPYKTYPA U COJAEP)KAHUE JUCIHUILIAHBI (MOIY.JI5T)

Kon
3aHATH

HaumeHoBaHue pa3/eoB H TeM /BU/ 3aHATHS/ Cemect | YacoB Jluteparypa

p / Kypc

Pa3nen 1. BBeienue B 0011y10 HeOPpraHu4eckyrw XuMu. OCHOBBI
HEOPraHNYeCKOro CHHTe3a.

1.1

Hpez{MeT " 3aJla4u XUMHH. OCHOBHBIC ITOHATHS B 3aKOHBI COBpeMeHHOﬁ
HeOpFaHH‘IeCKOfI xumuH. OCHOBHEIE COBPEMCHHBIC HAITPABJICHUA

HEOPraHU4YCCKOT0 CHUHTE3a. COBpeMeHHLIC HCOPraHUYCCKUEC MaTCpHaJibl:

CYIIEPHOHYKH, KJIACTEPbI, a9pOreNy, GoMaTepualsl, GypesuieHbL.
INepcrieKTHBEI HEOPraHWIECKOTO CHHTe3a /JIex/

JI1.1
€

1.2

Bgenenne B 001ryr0 Heopranuueckyro xumuo. /IIp/

J1.1
€
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1.3 BBoaHoe 3ansiTHe: 1 4 JI1.1J13.1
1.MHHCTPYKTaX MO TeXHUKE 0€30MacHOCTH; 21
2.BenieHue paboyero KypHaa,
3.1abopaTopHOE 000PYAOBAHUE U MPHUEMBI PAOOTHI C HUM
/J1ab/

1.4 | 3akoust xumuu /Cp/ 1 6
Pa3znen 2. Teopuu pacTBoOpoB.

2.1 CBoiicTBa PaCcTBOPOB AIEKTPOIUTOB U HEINEKTPOIUTOB. Kommuratusasre 1 8 J1.1
cBoiicTBa pacTBOpoB. OCMOC U OCMOTHYECKOE AaBleHHE. Teopuun 21
pacTtBopoB: Teopus aNEKTPOTUTHYECKOI JUCCOLUALIIY, TEOPUS
Bpencrena-Jloypu, reopus JIbtouca. Koncrantsl paBHOBecus. KucinorHo-

OCHOBHOE M OKHCIIUTEIbHO- BOCCTAHOBUTEIBHOE PABHOBECHE B
pactBopax. [Tonsitue o pH. Crioco6s1 m3mepenusi pH pacTBopos.
Bydepusie pactBopsl. /JIex/

2.2 Teopuu pactBopos. Perienne 3aau Ha pacdeT KOHLEHTpaLui 1 4 JI1.1
pactBopos. /TIIp/ €]

23 [TpuroToBneHne pacTBOPOB Pa3NUIHON KOHIEHTPALUHI: MOJIIPHOCTb, 1 10 JI1.1J13.1
HOPMaJIbHOCTh, MOJISUIBHOCTD, IPOLIEHTHAS! KOHLEHTPaLUsI. 21
KonnentpuposanHsle U pa3daBiieHHBIE pacTBOPEL. M3mepernne pH ¢
ncnonas3oBaHueM pH-merpa n nHAMKaTOpHON Oymaru. /J1a6/

2.4 Crnioco0sI mepecueTa koHIeHTpauuii /Cp/ 1 6,5 J1.1

21

2.5 Teopus pactBopos /IKP/ 1 2,1 JI1.1
Pa3nean 3. Teopusi KOOpAUHAIIMOHHBIX COEIMHEHH .

3.1 Teopus Bephuepa. [ToHsTHE 0 KOOPAUHALIMOHHBIX YUCIIAX, TUTAHAAX, 1 8 JI1.1
JeHTaTHOCTH. OCOOCHHOCTH CTPOCHHUS B CTEPHOXUMHSI KOMILTEKCOB C K4 21
2,3,4,5,6,7,8. LlenTpanbHble aTOMBI 1 METAJUICBA3BIBAIOIINE [ICHTPBI
MEPEeXOAHBIX METAJUIOB. XenaTHbIN 3¢ ¢dexT. Teopus mons ITUranos.

Makponuknndeckuit 3¢ hexT. [IpuMeHeHre KOMIUICKCHBIX COSTUHEHUH B
onoxumum. /Jlex/

3.2 HowmeHnkiatypa u cTpoeHrne KOMIUIEKCHBIX coenuaeHui. /IIp/ 1 2 JIT.1

€)!

33 [Tpumenenue komiuiekcoB B Ouoxumuu /Cp/ 1 6,5 JI1.1

21

3.4 Teopus KOOpIUHANMOHHKIX coenuHenuit /MKP/ 1 2,1 JIT.1

31
Paznen 4. Illesiounble MeTALIBI

4.1 dusnueckre 1 XMMUYECKUE CBOMCTBA IIEIOUHBIX METa/uI0B. CTPYKTypa 1 2 J1.1
U CTEPEOXUMHUS KOMILIEKCOB C IIEJTOYHBIMUA METaJIaMH B Ka4eCTBE 21
LEHTPAIBHBIX aTOMOB. OHO(OPBI, Kak XellaTHBIC areHTHI IS [ICITOYHBIX
MeTaJuTOB. BrusiHre n30bITKa U HEZOCTATKA HOHOB HATPHUS M KaJTUs B
opranmu3Me genoBexa. /JIex/

4.2 Pemenue 3a1ay Ha TeMy «IIeJI0YHbIE MeTaLTbD /I1p/ 1 2 JI1.1

91

4.3 B3aumoeiicTBrE IETOYHBIX METAJIIOB C KUCIOPOOM BO3]lyXa, C BOJIOM. 1 6 JI1.1J13.1
ITomydenue runpoxcuaa HaTpusi. OKpaluBaHUE INIAMEHU COJIIMU o1
LIETOYHEIX MeTaIoB. /J1a6/

4.4 KayecTBEHHOE 0OHapy)KeHHEe MIETOYHBIX METAIIOB B pactBope /Cp/ 1 6,9 JI1.1

91

4.5 [enounsie metaisl /MTKP/ 1 2,1 JI1.1
Pa3nen 5. DjieMeHTHI NOATPYNTIBI MEAU

5.1 ®duznyeckre 1 XUMUYECKUE CBOMCTBA SJIEMEHTOB IO PYIIITBI ME/TH. 1 4 JI1.1
KoMrutekcsl Meai ¢ OKCUTOITMHOM H Ba30TIPOCCHHOM H CHIBOPOTOYHBIM 21

ansOymuHOM. BrmstHne n30bITKa 1 HeOCTaTKa HOHOB MEIH U cepedpa B
opranusme yenoneka /JIex/
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5.2 pelIeHue 3a/1a4 Ha TeMy «DJIEMEHTHI TOATPYIIIBI Mem» /IIp/ 1 2 J1.1
21

53 Menp, cepebpo u ux coegunenus. [lonyuenne meau. Ilomyuenue u 1 6 JI1.1J13.1
CBOWCTBA TraJIOTCHUI0B, OKCUIOB U TuapokcuaoB menu (1) u (I1). 21
Kommuiekcuble coenuuenus menu u cepedpa. /J1ad/

5.4 DnemeHTs! moarpynmsl Meau /UKP/ 1 2,1 J1.1
Pa3gen 6. Di1eMeHThI HOATPYNIIBI HMHKA

6.1 dusnueckre ¥ XMMUYECKUE CBOWCTBA JIEMEHTOB MOAIPYIIIBI IIUHKA. 1 4 JI1.1
OCHOBBI HEOPTaHHYECKOTO CUHTE3a ITHKCOIEPIKaIIX IIPEenapaToB 21

KoMIutekcsl IUHKA € CBIBOPOTOYHBIM ajIb0YMUHOM U MHCYJIHHOM.
BJ'[I/ISIHI/IC I/I36I)ITKa " HEAO0CTAaTKa MOHOB IIMHKA U KaMHUS B OpFaHI/ISMe
yeaoBeka. /Jlex/

6.2 pelreHue 3a/1a4 Ha TeMy «DJIEMEHTHI MOATPYHIIEI TuHKay /I1p/ 1 2 J1.1
31
6.3 [uHk, ruapokcu uHKa. AMdoTepHbie cBoiicTBa. Kommekcs. /J1a6/ 1 4 JI1.1J13.1
€]
6.4 DneMeHTHI moArpymibl uHka /MKP/ 1 2,1 JIT.1
6.5 /Cp/ 1 6
Paznen 7. DieMeHTHI MOATPYNIIbI JKejle3a
7.1 ®duznyeckre U XUMHUYECKHE CBOMCTBA AIIEMEHTOB MOATPYIIIIBI KeJe3a. 1 4 JIT.1
OCHOBBI HEOPTaHWYECKOTO CHHTE3a KENe30COAepKAIINX MPEnapaTos. 21

Kommnekcsl Fe2+ u Fe3+. @epputnH Kak coeAMHEHNE HAKATIIIMBAIOIIEE
xene3o0. CTpoeHue, XapaKTepUCTHKA U CBOHCTBA (heppUTHHA.
Mobwum3anust xemne3a u3 pepputuHa. BiausHue n30bITKa 1 HEMOCTaTKa
HOHOB KeJie3a B OpraHu3Me uenoseka. /JIex/

7.2 pelIeHne 3a/1a4 Ha TeMy «DIEeMEeHTHI IIOATPYIIIbI xkene3ay /IIp/ 1 2 J1.1
31
73 Kene3o, k00anbT, HUKEIb U UX COCAUHEHHA. B3anMmoaelicTBue Keesa ¢ 1 4 JI1.1J13.1
kucnoramu. CunTe3 conu Mopa. CBoiicTBa COeTMHEHUH KeTe3a, 21

K00aIbTa ¥ HUKEIIS B CTEIEHIX OKucaeHus +2 u +3. KoMiuiekcHbie
coenuHenus /J1ab/

7.4 CoennHeHNUs KKeNe3a ¢ IepeMEeHHOM cTeneHbio okucaenus /Cp/ 1 6,5 JI1.1
€]
7.5 DneMeHTHI moArpymikl xkese3a /MKP/ 1 2,1 JIT.1

6. POH/I OUEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

Texymuii KOHTPOJIb 3HAHUH CTYJEHTA MO AUCIUILIINHE OCYIIECTBIISCTCS ITyTeM KOHTPOJIS 33 BEIMOTHEHHEM JTa00PaTOPHBIX
paboT ¥ cllauk 110 HUM OTYETOB.

JI1st IpOBEPKH TEOPETUUECKUX 3HAHUH 110 JUCHUIIIMHE TIPELYCMOTPEHO NIPOBEACHNE KOJUIOKBIYMOB U PEIICHHUE
KOHTPOJIBHBIX 3a/1a4.

C 11em1b10 IPOMEXKYTOUHOTO KOHTPOJIS IIPOBOIUTCS SK3aMEH B YCTHOH (hopMe o Oumeram.

6.2. TumoBbIe KOHTPOJIBbHBIE 3aIaHASA M HHbIEe MATEPHAIBI IJIs1 TEKYIIEHd aTTecTalnn

4.3. TuroBbIe KOHTPOJIBHBIE 33/1aU1
BapuaHT KOMITJIeKTa KOHTPOJIBHBIX 33124 JUTS IPOBEICHHS TEKYIETO KOHTPOJISI 3HAHUH CTY/ICHTOB (MIPUMEPHBIN CITUCOK
BOTIPOCOB)

1. [TnoTHOCTH pacTBOpa a30THOM KUCIOTHI ¢ MaccoBoit noneir HNO3 40% pasHa 1,25 /M. Beraucnure
MOJISIPHOCTh, HOPMAaJIBHOCTh ¥ MOJISUTBHOCTB 3TOTO PAaCTBOpA.

2. YcranoBure GopMyily MHIMBHAYAIBHOTO XHMUYECKOTO COCAMHEHHs, cojaepxariero 34.6 % nHatpus, 23.3 %
dbocdopa u 42.1 % kucmopoaa 1o macce.

3. PaccraBpTe cTexnomerpudeckue Ko3((UINEHTH B ypaBHEHHH PEeaKIMH METOJOM IeKTpoHHOro Oamanca: CuS +
02 — CuO + S02
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4. JaiiTe Ha3BaHUS KOMIUIEKCHBIM COEIUHEHUSM.

[Co(NH3)5CI]CI2;

[Cr(CO)6];

H2[PtCl6].

7. HamummTe GpopMynTy KOMIIEKCHOTO COSIMHEHHS.
[TentakapOoHUITHAPOMAapraHel]

[Mepxnopat quamuHcepeopa (1)

Tunpoxcun nuammuacepedpa (1)

8. Onpenenuts 3apsn koMiuiekca u KU kommiuekcooOpa3oBaTens.
[Fe(CO)2(NO)2];

[Cr(H20)5Cl];

[Pt(CN)4CI12]

9. CoueranueM 4actull coctaBbTe Bo3MoxkHbIe (hopmynsl KC, ecnmu KY(Co)=6.
Co 3+; NH3; H20; Cl

10. C nomomsio Meroga MBC onpenenuTte THII THOpHAN3AIMH M TeOMETpHUecKoe cTpoeHne B kominiekce K2[Cu
(CN)4.

11. K pactBopy PtCl4*3NH3 npubaBuim pactBop HuTpaTa cepedpa. B ocamok Beman xmopuj cepedpa, Ha
oOpazoBanue KoToporo 3arpadeHo 1 mons AgNO3. Hanummre Bo3moxHy0 hopmyiry KC, orBer obocHyiiTe.
12. CocraBbTe 3HepreTryeckyro nuarpammy MMO minst K2[MnCl4].

BapunaHT KOMIUIEKTa KOHTPOJIBHBIX 3a71a4 JUIS IPOBECHUS TEKYIIEro KOHTPOJIS 3HAHUH CTY/ICHTOB (IPUMEPHBIN CITHCOK
BOTIPOCOB)

1. JlaiiTe Ha3BaHUS KOMIUIEKCHBIM COCIHHEHHUSM.
[Ni(NH3)6][PtCl4];

[CoEn2CI2]NO3;

H[Sb(OH)6].

2. HammmmTe GopMyTy KOMIIEKCHOTO COSIMHEHHS.
JIMHUTPOANITUIICHIUAMHHKOOAIBT

Cynbdar rexcaakBarayuus (I11) rexcaaksamnesus (1)
Jummanoaprentar (I) Hatpus

3. Omnpenenuts 3apsn koMruiekca u KU kommiuekcooOpa3oBaTens.

[Cr(H20)2(C204)2];

[Cr(H20)4Cl12];

[Pt(NH3)2CI2]

4. CoueraHHeM YaCTHI[ COCTaBbTE BO3MOXKHBIE (hopMynbl aHHOHHBIX KC.

Co 3+; NH3; NO3-; Na+

5. C nomomkio meroa MBC ompenenuTe THI THOPUAN3AIUN H TeOMETpUIecKoe cTtpoeHre B komruiekce [Ni(CN)4]
2-

6. Kakast xomIiekcHas coytb oOpasyercs npu nobamieHnn kK pactBopy [Ag(NH3)2]Cl pactBopa THOCYnb(daTa Kamws,

YUIHTBHIBASL, YTO IPOYHOCTH AMMHAYHBIX KOMILIEKCOB 3HAYUTEIIFHO HIDKE, UeM THOCYNb(haTHEIX. Hanmummre BO3MOXXHYIO
topmyny KC, Hanumute coOTBETCTBYIOIIEE YPABHEHNE PEAKIY B MOJIEKYIAPHOH opme.

7. Harmmmmmre dopmyny komrmiekcHoro coemuaenns PtCl4*3NH3.
[IpuMepHBIil BapraHT TECTOBBIX 3aJaHUN

Kakwue BemecTBa HyXHO 100aBUTH K pacTBopy Al2(SO4)3, uroOsr
CMecTHTh paBHOBECHE PEAKIIUH THAPONIN3a BIIPaBO?

a) Na2S04, 6) NaCl 8) HNO3 r) H20

Jlo6aBieHne, Kakoro BEIIeCTBA CIBUTAET PAaBHOBECHE PEaKIUN
rugponuza SnCl2 BreBo?

a) SnSO4 6) K2S04 8) H2SO4 r) H20

B xaxoM u3 coequHeHHi 00pa3yeTcss HauMEHee MPOYHAsk XUMHUYECKasi CBsI3b?
a) NaF ©0) NaCl B) NaBr r) Nal

JlelicTBue, KaKOro peakTHBa MOXKHO pa3aenuTs cmech Agl u AgCl?
a) H2SO4 6) NH40H B)KBr r) KOH

Kaxkas popmyna coorBerctByer nony F-? a) 1S22S22P4
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6) 1S22S22P6

B) 1S22522P3

r) 1S22522P5

ITpm B3anMoaeiCTBIH, KAKOTO HIEMEHTa C KHCIOPOIOM 00pa3yeTcs IIepoKcua?
a) Fe 6) Na B) Li r)Mg

Kaxomy nony coorerctByet hopmyna: 1S22S522P63S23P6

a) Al3+ 6) SO B) CI-r) Br-

Kak mensiercs anexrpoorpunatensHocTs B psny: F, Cl, Br, 1?

a) Bo3pacraer, 0) yObIBaeT B) MePUOANIECKH MEHSETCS T) OCTAETCsl HOCTOSIHHOM.
K pactBopam yka3aHHBIX coJieil MPUIMIIM PacTBOP KUCIOTHL. B kakoM ciydae HaOnroqaercst BblieneHue raza’?
a) Na2S0O4 6) CuSO4 B) Na2Sr) HgS

B kakoii cMecH BelecTB BO3MOXKHA XUMHUIECKAs peaKius?

a) AICI3 + HCl~

0) Na3[AI(OH)6] + NaOH «

B) AICI3 + Na2SO4«

r) AI2S3 + H20 <«

ITpu pa3znoxkeHuu kakoi coau obpasyercs a3oT?

a) KNO3 6) Pb(NO3)2 B) AgNO3 r) NH4NO2

B kakoii cMecH BemecTB BO3MOXKHA XUMHUIECKAs peaKius?

a) AI(OH)3 + NaOH «

0) Al203 + H20 <~

B) AICI3 + Na2S0O4 «

r) AI(OH)3 + NH4OH«

B kakoii cMecu BelllecTB BO3MOXHA XUMHUUECKas peakius?

a) SO2 + HCl «

6) SO2 + Na20«+

B) SO2 + CO2 <«

r) SO2 + Na2S04«—

Kaxkne BemecTBa HyXHO 100aBUTH K pacTBopy Al2(SO4)3 s cMemeHns paBHOBECHS PEaKIUH THAPOJIN3a BIPABO?
a)Na2S04 6) NaCl B) HNO3 r) H20

ITpuMepHBbIe BOIIPOCHI K KOJUIOKBUYMY 1

L. IIpenmer Heopranndeckoit xuMuu. OCHOBHBIE MOHATHS (aTOM, MOJIEKY/a, ..M., aTOMHAas U MOJEKyIsIpHas
Macchl, CpenHsist abCoTIOTHAsE Macca aToMa U MOJICKYJIBI, IPOCTHIC U CIIOKHBIC BEIIECTBA | T.1.)

OCHOBHBIE 3aKOHBI XUMUHU.

[onsarue sxBUBasieHTa. Pacuer (akropa SKBUBAIEHTA AJIS1 PA3IMYHBIX COSIMHEHUH.

JucnepcHble cucteMbl. OCHOBHBIE MOHATHS.

KonnuratuBHble CBONCTBAa PacTBOPOB: NOHMXKEHHUE JABJICHUS IIapa HaJl pacTBOpUTEIEM. 3akoH Payis.
INonmxkeHnue TeMnepaTypsl 3aMep3aHHs, MOBBIIICHHE TEMIIEPATYpPsl KUTECHHS. DOYITHOCKONUS W KPUOCKOIIHSL.
Ocmoc. OcmoTtuueckoe nasieHue. YpasHeHnue Bant-I'odda mis ocMoTHdeckoro naBieHuHs.

Teopust snekTporanTHIeckoi auccormanny Appenuyca. CTeleHb 31eKTPOIMTHYECKOH qucconnanyn. Cnadble u
CHJIbHBIE EKTpoNUThl. KOHCTaHTa nucconuanuu.

PNk LD

9. Huccounarust Boapl. ABtonpoToin3. Koncranra apronporonusa. Ilonstue pH. Pacuer pH mmis cCHIBHBIX KUCIOT U
OCHOBaHHH.

10. CBsI3b KOHCTAHTBI IUCCOLMALIUYU CO CTENEHbIO JUCCOLMALUY, CTEIEHBIO THIPOJIN3a.

11. Iporomurnueckas Teopust bpencrena — Jloypu. ComnpsoxeHHble Tapsl. KOHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH.
Cuia KUcinoT ¥ ocHoBaHwuid. [TpumMepsl.

12. Teopus xkucnot u ocHoBanuii JIptouca. IlpenmyiecTsa U HEOCTATKH.

13. Bydepusie pactBopsl. [lonsrue. YpasHenust s Beraucienns pH OydepHsix pactBopos. IIpmmep.

14. I'maponus. YcnoBust mpotekanus ruaponnsa. CTeneHb U KOHCTaHTa I'MAponn3a. B3anuMHOe ycuiieHne ruaponmsa.
15. [IpousBeneHne pacTBOPUMOCTH. Y CIOBUS 00pa30BaHMs OCalKa.

16. IlonsTue cKOPOCTU pEaKLMU Al TOMOTEHHBIX U I€TEPOreHHBIX peaKlUil. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
temmepatypsl. [Ipasuno Bant-I'odda. YpasHenue Appernnyca.

17. Karanus.

18. Xumunyeckoe paBHoBecue. [Ipuniun Jle-1llarense.

ITpumepHBIE BOIPOCH! K KOJIIOKBUYMY 2

1. TurpoBanue. OCHOBHBIE MOHATHUS. BUIBI: KHCIOTHO-OCHOBHOE, OKUCIUTEIHLHO-BOCCTAHOBUTEIILHOE.
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2. Teopusi KOOpAMHALMOHHBIX coennHeHuil Bepaepa. OCHOBHBIE MOJOXKEHUS U TIOHSTHA: JIUTAH, J€HTaTHOCTb,
KOOPAMHAIIMOHHOE YUCIIO, IICHTPAJIbHbIA aTOM, XeNaTHBIN 3 eKT.

3. HoMeHknatypa KOOpIMHALMOHHBIX COEIMHEHUH.

4. MakponuKkIn4ecKne KOOpANHAIMOHHBIE COSIMHEHUSI.

5. KoopauHannoHHbIE COeANHEHNSI B ONOXUMHH.

6. Xummueckue ¥ (PU3NUCSCKUE CBOMCTBA LIETOYHBIX METAJUIOB. KOMIIIEKCHI CO MIETOYHBIME METAILTAMH B Ka4ECTBE
LIEHTPAJILHBIX aTOMOB.

7. XenaTHbIE areHTHI JUTS MIETOYHBIX MeTAIUT0B. loHO(DOpHL.

8. buonoruyeckas posib HOHOB KaJlusl U HATPHSI B OpraHU3Me YeIoBeKa.

9. Xummueckue U hU3MUECKue CBOMCTBA MemH, cepedpa u 3omota. [lomydenue. KoMiiekcsl Mean ¢ OpraHu4ecKUMH
COCIIMHEHUSIMA: aMHHOKHUCIIOTAMH, OKCHTOIIMHOM, Ba30TIPECCHHOM, CBIBOPOTOYHBIM anbOyMHHOM. [TocinencTBus n30bITka U
HEJ0CTaTKa HOHOB ME/IU B OPraHU3Me YeJIOBEKa.

10. Xumuueckue U puzndeckue cBolcTBa NuHKa. [lomydenne. KOMIUIEKCH IMHKA C OPraHUYECKUME COSTUHECHUAMHE, X
CHHTE3, CBOMCTBA M OMOJIOTHYECKAast POIIb.

11. Xumuaeckne u pu3ndeckne cBOUCTBa xenesa. [lomyaenne. Komrekcs! sxenes3a ¢ opraHMIecKIMI COSTUHEHUSIMH, UX
CHHTE3, CBOICTBA M OMOJIOTHYECKAs POJIb.

12. ®epputuH, Kak COeAMHEHNE HaKaIlIMBarollee kene3o. Ero crpoenue, cBoiicTBa 1 XapaKTepUCTHKA.

6.3. TunoBble KOHTPO/IbHBIE BOIPOCHI U 32JaHUS JIsl IPOMEKYTOYHOH aTTecTAlUH

BOHpOCLI K OK3aMCHY IO TUCIUIINHE

1. [IpenMeT HEOpraHMYECKON XUMUHU.

ITman otBera: OCHOBHBIC TOHATHSA (ATOM, MOJIEKYJIa, a.€.M., aTOMHast ¥ MOJICKYJIIpHas Macchl, CpemHsis abcoTroTHas Macca
aTOMa M MOJICKYIIBI, IPOCTHIC U CIIOKHBIE BEIIECTBA U T.1.)

2. OCHOBHBIE 3aKOHBI XUMUH.

ITnan oTBeTa: 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX OTHOLLIEHUH, 3aKOH ABOrajpo.

3. [onsiTHE SKBUBAJICHTA.

[Tan oTBeTa: 3aKOH SKBUBAJIEHTOB, MOHATHE (AaKTOPa SKBUBAJIIEHTHOCTH ISl MHAWBUAYAIbHBIX BemlecTB. PacueT dakropa
SKBUBAJIEHTA JUISl PA3IMYHBIX COCIMHEHHM.

4. Mucriepcubie cucteMsl. [Inan oreera: OcHOBHEIEC MOHATHS. CyCIICH3UH, SMYIBCHH, 30JIH, TeIH, HICTHHHEIE PaCTBOPHI.

5. KonnuratruBHbIe CBOMCTBAa pacTBOPOB.

[Tnan oTBeTa: MOHMXKEHUE JaBlICHNS NIapa HaJ pacTBoputeneM. 3akoH Payms. [loHmkeHne TeMnepaTypsl 3aMep3aHus,
MOBBIIICHHIE TEMITEPATypbl KUIeHUs. D0ymuockomust u kpuockomnust. Ocmoc. OcMoTHUYecKoe faBiieHre. Y paBHeHHe BaHT-
Todda m1st o0cCMOTHYECKOTO TaBIICHMSL.

8. Teopust AMEKTPOIUTHUECKON TUCCOIIMALIN AppeHHyca.

[Inan otBeta: Teopust AppeHuyca Ajsi HOHHBIX U KOBAJIEHTHBIX coelnHeHnH. CTeneHb 3JeKTPOIUTUIECKON JUCCOLUA U
ee pacuer. Cra0Oble U CHITBHBIE AIICKTPOJUTEL. KOHCTaHTa THUCCOIIMAIINT.

9. ABTOIIPOTOINS.

[Inan otBera: J{uccounanus Boasl. KoHcTaHTa aBTOIIpOTONIM3A, €€ MaTEMaTHYeCKUi BbIBO U pacyeT. [lonarue pH. Pacuer
pH 11 CUIIBHBIX KUCJIOT U OCHOBaHU.

11. IlpoTonuTtnueckas teopusi bpencrena — Jloypu.

ITnan orBeTa: 0cHOBHI Teopuu. ConpspKeHHBIE Tapsl. KOHCTaHTHI KHCIOTHOCTH B OCHOBHOCTHU. CHrla KHCIOT U OCHOBAHHH.
[Ipumepsl.

12. Teopust KUCIOT U OCHOBaHMH JIblouca.

[Inan orBera: OcHoBbl Teopun. KucnoTs! u ocHoBaHus JIptouca. [loHsATHE JTOHOPOB 1 aKLIENTOPOB IEKTPOHHBIX I1ap.
[IpeumyiiecTBa U HEAOCTATKHU.

13. BydepHbie pacTBOpBHI.

ITman otBera: Ilonstie. YpasHenus s BeraucieHus pH 0ydeprsix pactBopos. [Ipumeps! OydepHBIX pacTBOpOB.
IMpumenenue O6yhepHBIX PACTBOPOB U X OHOIOTHIECKAs POIIb.

14. Tuaponus.

ITnan otBeta: YcnoBus npoTekanus runponusa. CTeneHs U KOHCTaHTa ruapoiusa. BzauMmHoe ycunenue rugponusa. Cesisb
KOHCTaHTBI IUCCOLMALIUU CO CTETIEHBIO AUCCOLUALINY, CTENEHbIO TUAPOIN3A.

15. PacTBOpeHne ManopacTBOPUMBIX BEILIECTB.

ITnan otBera: 3akoH pacTBopeHUs. [Ipon3BeieHne pacCTBOPUMOCTH. Y CIIOBHS 00pa30BaHHs 0CA/IKa.

16. Xumnueckas KUHETHKA.

[Tnan otBera: [ToHATHE CKOPOCTH PEAKIMH JJISi TOMOTEHHBIX M T€TEPOTeHHBIX PeaKlnil. 3aBUCUMOCTH CKOPOCTH PEAKIHH OT
temmnepatypsl. [IpaBuno Bant-I'odda. YpaBHeHue AppeHuyca.

17. Karanus.

ITnan orBera: IloHsTHE O KaTaNM3e, KATAIN3aTOPaX, HHTHONTOPAxX, IPOMOTOpax. MexaHN3M BIMSHHS KaTaJIH3aTOPOB.
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[TonoxurenpHBIN U OTPULIATENHHBIN KaTanu3. ABTOKaTaTUTUYECKUE PEaKIIUH.

18. Ipunnun Jle-larense.

[Tnan otBeta: Xumuueckoe paBHoBecre. CIBUT pPaBHOBECHUS pEaKLUii B ClIydyae U3MEHEHUS 1aBJIEHUs, TEMIIEPaTyphl,
KOHIICHTPAIMH FCXOIHBIX BEIIECTB M MPOIYKTOB.

19. Teopust KOOpAMHALIMOHHBIX coeuHEHUN BepHepa.

[Tnan orBeta: OCHOBHBIE MMOJIOKEHHS U MIOHATHSA: JIUTaHA, AEHTATHOCTh, KOOPAMHALMOHHOE YUCIIO, IEHTPAJIbHBII aTOM,
xenatHbI 2 dexT. HoMeHKIaTypa KOOpIMHAIIMOHHBIX COeNHEHIH. MaKkpOoINKINIecKie KOOPANHAMOHHEIC COCIIHCHHS.
KoopauHanmoHHble cCOeTUHEHUS B OHOXUMUH.

20. DneMeHTHI TIIaBHOM MOATPYIIIBI HEPBOU TPYIIIHL.

ITnan orBera: Xumudeckue U PU3NUECKUE CBOMCTBA MIETOYHBIX METAIUTOB. KOMIUICKCHI CO IETOYHBIMU METAITIAMH B
Ka4ecTBe IIEHTPAIBbHBIX aTOMOB. XeJIaTHBIE areHTHI TS IEeNOYHBIX MeTamioB. Mlonodopsl. bromorndeckas posis HOHOB
KaJns ¥ HATPUS B OPTaHU3ME YEIOBEKA.

21. DnemMeHTH TOOOYHOM MOATPYNIIBLI IEPBOM MPYIIIEL.

ITman otBera: XuMmudeckue U Gu3ndeckne CBOHCTBa MenH, cepedpa u 3oioTa. [lomyderne. Kommiiexcsr Mmemu ¢
OpPTaHWYIECKHMH COCAWHEHUSIMU: AMHHOKHUCIOTAMH, OKCHTOIIMHOM, Ba30IIPECCHHOM, CBIBOPOTOYHBIM aTbOYMHUHOM.
[MocnencTBust M30BITKA U HEAOCTaTKa HOHOB MEAM B OPTaHU3ME YEIOBEKa.

22. XuMudeckre U (pU3nvecKre CBOUCTBA IIMHKA.

ITman orBera: Ilomyaenne. KoMIUIEKCHI ITHKA C OPraHUYECKUMH COSTMHEHISAMH, X CHHTE3, CBOICTBA M OMOIOTHYECKas
poJBb.

23. XuMuueckue U pU3nvecKre CBOWCTBA JKeJe3a.

ITman otBera: Ilomydenne. KoMIuteKkch xere3a ¢ OpraHMYeCKUMH COSIHHEHUSIMH, HX CHHTE3, CBOMCTBA M OHOJIOTHYECKast
poxb. DeppuTHH, Kak COSMHCHNE HaKaIIMBalomee xemne3o0. Ero ctpoenne, cBOicTBa 1 XapaKTEPHUCTHKA.

6.4. Kpurepun oueHuBaHus

3a Ka)KIblii KOJJIOKBUYM MOYKHO MaKCUMAaJIbHO MOJTy4uTh 50 0aios.

KoHTposbHbIe paboThI OIIeHUBAIOTC MakcuMyM B 50 6amioB (10 6ayioB 3a KaKIyI0 BEPHO PEIICHHYIO 3a1a9y)
OTuets! 10 1abopaTopHBIM paboTaM oreHuBaroTcs B 30 6amios.

B xoHI1e cemecTpa GayuIbl CyMMHPYIOTCS U IIEPEBOAATCS B OI[CHKH:

230-207 6amI0B - OTIIMYHO;

206-184 6a/mIoB - XOPOIIIO;

183-161 6am10B - yIOBIETBOPHUTEIHHO;

Menee 160 6amnoB - He3auerT.

Kpurepun orieHuBaHUS 1a00pPaTOPHEIX PabOT M OTYETOB IO HIM
MaxcuManbHBI 6ant 3a 1a00paToOpHy0 paboTy, BKIIFOYATOIIYIO OTYET 3a He€ =35 (3T Oasutsl AenaTcs Ha 15 3a BBINOIHEHUE
np +20 3a HanKMCcaHUE OTYETA).

W3 nux :
15 6 3a BeIOTHEHKE Ta00OPATOPHOM PAOOTHI B YCTAHOBIICHHBIH MO PACIUCAHUIO 1€Hb. OTH BasIbl MOTYT BEIUUTATHCS, €CITH:

«MHHYC 5» 33 ONO3IaHHE WIN 33 HE BOBPEMS CIEIaHHYIO JIAOOPAaTOPHYIO paboTy 0 HEYBaXKUTEIBHOMN MPUYHHE (€CIH
OTCYTCTBYET CIIPaBKa);

«MHHYC 5», €cli MOJTy4eHHBIE PE3YIbTATHI CTYACHTA IPEBBIIIAIOT 3aJaHHYIO IPEIIOaBaTeNIeM MTOIPEIIHOCTb;

«MHHYC 5» 3a HapylIeHHE TEXHUKH 0€30IaCHOCTH BO BPEMs BBIITOJIHEHNUS 1a00paTOpHON paboThI;

20 6- 3a HanucaHue U 0(hOpPMIIEHUE OTUETA, B COOTBETCTBUH C TPEOOBAHUSIMHU:

B sti 20 GanmnoB BXOAUT:
Hammune tutynsHOTO NHicTa=1 0;

HaJInyue BBeJAeHUsI =3 0;

OTIMCaHWE METOJIMKY , BKITIOUAIONIee HATMUNE YCTAHOBOK, PaciueToB, Tpa()MKoB M OTBETOB Ha BOIIPOCH! =8 0;

HaJIM4KE BLEIBOJIOB=70,

HaJIMYHe CITUCKA JIUTEPATYpPhI, UCIIOJIb3YEeMO ISl HAIIMCaHMsI BBEACHUS, OTIMCAHKS PE3Y/IbTATOB U OTBETOB Ha BOTIPOCHI
=16.

OO6uuMH TpeOOBaHUSIMHU K OTUETY 10 JJabopaTOpHON paboTe SBISIOTCS:
*YETKOCTB ITOCTPOCHHUS;
*JIOTHYeCKast HOCIIeIOBATEIbHOCTD N3IOKEHUS MaTepraa;
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*yOeIUTETPHOCTh apTYMEHTAIINH;

*KpPaTKOCTb M TOYHOCTb (POPMYIHPOBOK, HCKITIOYAIONIMX BO3ZMOKHOCTh CYOBEKTHBHOTO ¥ HEOJJHO3HAYHOTO TOJIKOBAHUS;
*KOHKPETHOCTD M3JI0XKCHUS PE3Y/IBTaTOB PabOThI;

*JI0Ka3aTeIFHOCTE BEIBOJOB 1 0OOCHOBAHHOCTH PEKOMEHIIAIIHH.

Ortuer no 1abopaTopHOIl paboTe BRIMONHACTCS KaXIBIM CTYAEHTOM CAMOCTOSATEIBHO.

Otuer OCI)OpMJ'IHeTCﬂ Ha TETPpAAHBIX JIUCTAaX PYKOIIUCHBIM, YETKUM, p3360qu/IBBIM MMOYCPKOM

OTuer I0JDKEH BKIIIOYATD:

*TUTYJIbHBIN JIUCT;

*BBEJICHUE;

*OIMCAHNE YCTAHOBKU M METOAMKH DKCIIEPUMEHTA, PE3YIbTaThl pabOThHI U UX aHAJIN3;
*BEIBOIBI

Pa3mensr JOJHKHBI IMETH TIOPSAKOBBIC HOMEpa B Ipejieflax BCero 0T4eTa, 0003HaueHHbIe apaObCcKuMu nrdpamu 6e3 TOUKU U
3amnMcaHHbIe ¢ ab3anHOro oTcTyna. HoMep 1 3aronoBok paszena MULIyTcsl Ha OTAENBHOM CTPOKE MPOMUCHBIMU OyKBaMHu.

TutynbHbIN JIUCT

THUTYIBHBIN JIUCT SBJISIETCSI IEPBLIM JIUCTOM OT4eTa. TUTYIBHBIN TUCT He HymepyeTcs. Cieayromas 3a TUTYJILHBIM JIUCTOM
CTpaHUIla HyMepyeTcs Hupoii 2.

Bsenenue

BBezneHne TOMKHO KPaTKO XapaKTepH30BaTh HCCIeayeMoe siBlieHne(TIpoLiece, 3aKoH, Mpuodop).B BBeneHnn Heo0X0aAMMO
yKa3aTh 1eJb JaHHOH paboThl.

BBezeHne JOMKHO OBITh JAKOHWYHBIM U HE TPEBBIIIATh TPEX—TIATH NMPEUIOKEHUN. BBeieHne SBIAETCSA TEPBBIM pasaeaioM
otuera. BBenenue

HE HyMepyeTcsl.

OnucaHue yCTaHOBKH U METOJIMKHU SKCIIEPUMEHTA

B paznerne nomkHa OBITh IPUBEICHA CXeMa YCTAaHOBKH. [Ipy HEOOXOAUMOCTH cXeMa CHA0KAeTCsl MOSICHSIOINME JAaHHBIMH,
pa3MeniaeMbIMH HETIOCPENICTBEHHO IO PUCYHKOM cXeMbl. O0s3aTeNTbHO JI0DKHA OBITh MPHUBEAEHA METOIMKA SKCIIEPUMEHTA,
3aKITIOYAIONIAsiCA B KPATKOM M3JI0KEHUH CYTH dKCrepuMeHTa. [Ipu 5ToM HE0OX0JMMO yKa3aTh, KaKue mapaMeTphl
HCCIIeTyeMO# CUCTEMBI M3MEHSIOTCS B Mpoliecce pabOThI M 4TO MPH ATOM H3MepseTcs. B ToM ciydae, koraa jabopaTopHas
paboTa COCTOUT W3 HE

CKOJIBKUX 3aJJaHui, HEOOXOIMMO TS Ka)KIOTO U3 HUX MPUBECTH CBOIO METOIUKY H3MEPEHUH. 3/1eCh ke TOJIKHBI OBbITh
MIPUBENICHBI BCE MPOUCXOSAIIUE B MMPOIIECCE IKCIIEPUMEHTa XUMUYECKHE PEAKIIMH, KOTOPhIE 00s13aTeIbHO HEOOXO0IUMO
ypaBHATH. [ paduku HEOOXOUMO MPENCTABIATh HA MIJUTAMETPOBOM OyMare, ¢ TpaMOTHO IMOI00paHHBIM MacIITaboM OceH,
TIOJITUCSIMHU OCEH U OCTATTLHBIMU MOSICHUTEIBHBIMHA CHOCKaMH. TakKe JOJKHBI IPUCYTCTBOBATH Pa3BEPHYTHIC OTBETHI HA
BOTIPOCHI, IPEACTABICHHbIE B METOINUYECKUX YKa3aHUSIX ISl K&XKI0H KOHKPETHOW 1abopaTopHOil paboThI.

BriBo b1

CopeprxaHre BBIBOJIOB 3aBHCUT OT LIENIN paOOTHI. BBIBOJIBI TOKHBI OBITh KPATKHMH ¥ JIOTHYECKH 000CHOBaHHBIMU. B
BBIBOJIaX HEOOXOMMO YKa3aTh BO3MOXHbIE IPUYHHBI PACXOKICHUS TEOPETHUECKUX U MPAKTUIECKUX PE3yIbTaTOB, €CIU
TaKOBBIE €CTh.

Kpurepun orieHUBaHUS YCTHOTO OTBETA Ha KOJUIOKBHYME:

BricTapieHme 0aIIIoB 3a YCTHBIH OTBET Ha KOJUIOKBHYME OCYIICCTBISIETCS Ha OCHOBE MPUHIIUIIOB OO BEKTUBHOCTH,
CIIPaBCAJINBOCTH, BCCCTOPOHHETO dHAJIN3a YPOBHSA 3HAHUHN CTyACHTA. HpI/I OIICHKE OTBCTA YUHUTBIBAKOTCA: IIPABUJIIBHOCTD
OTBETA HAa BOIIPOCHI 6I/IJICTa; JIOTUKA U3JIOKCHUA MaTe€prajia BOIIPOCa; YMCHUEC YBA3bIBATH TCOPCTUUCCKUE U TPAKTUICCKUE
ACIICKTHI BOTIPOCA; MPaBHIBHOCTD, COACPKAHIE 1 IOJHOTA OTBETA HAa JOMOJIHUTEIBHBIC BOIPOCHI;, KYIBTYpa YCTHOH PEUH.
50-41 6amt — [ToTHO pacKpBITO CozlepkaHUe MaTepHaa, TaHbl apTyMEHTHPOBAHHBIC OTBETHI HA TEOPETHIESCKHIE BOIPOCHL.
Marepwuain U3J0KeH TPAMOTHO, B OTIPEISIEHHOM JIOTHYECKOH MOCIIeIOBATEBHOCTH, HE TPEOYeT TOTIOTHATELHBIX
MOSICHEHUH, TOYHO HCIONB3YeTCS TEPMUHONOTHUS. JIeMOHCTPUPYIOTCS TITyOOKHE 3HAHUS AUCLUIIINH CIIeIUaTbHOCTH. JaHbl
000CHOBaHHBIC OTBETHI HA TOMOJIHUTEIBHBIC BOTIPOCHI MPENoaBaTess. Bo3MOKHBI HEOOJIbIINE HETOYHOCTH B OTBETE, 32
CUeT KOTOPHIX OaJI HEMHOTO ITOHM)KAETCSL.

40-31 6amn — OTBeTHI U3MAraloTCsl CUCTEMaTH3UPOBAHO U TIOCIIEA0BATENbHO. [leMOHCTpUPYETCsl yMEHUE aHAIU3UPOBATh
MaTepHall, 0JHaKO He BCE BHIBOABI HOCAT apryMCHTHPOBAHHBIN XapaKTep, B M3JI0)KCHUH JIOITYIIEHbl HETOYHOCTH,
HEHCKaKaloIne CoAepKaHue oTBeTa. Mareprai n3naraeTcs IpaBIIIBHO JTaHbI BCe OIpeesieHns 1 moHsTus. [Ipn oTBere Ha
JIOIIOJIHMTENBHBIE BOIIPOCHI IIPEI0IaBaTENIs IIOJIHBIE OTBETHI IaHbI TOJILKO ITPU MOMOIIY HABOJSIUX BOIPOCOB.

30-21 — HemmorHO Wit HEMOCIIEIOBATEIHLHO PACKPBITO COACPIKAHUC MAaTCpHaJId, HO ITIOKAa3aHO 0611_166 IIOHMMAaHUEC BOIIpOCa.
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HMmemnuch 3aTPYAHCHUSA UIIA JOMYIIICHBI OIINOKHU B OIPEACIICHUN HOHS[TPIfI, HCTIOJIB30BAHNU TEPMHUHOJIOTUN, UCIIPABJICHHBIC
IOCJIC€ HAaBOAAIINX BOIIPOCOB. IICMOHCTpI/IpyI(YFCSI TMOBEPXHOCTHBIC 3HAHUA AUCHUIUINH CTICHUAJIBHOCTU; UMCIOTCS
3aTpYAHCHHA C BBIBOJAMU. HpI/I OTBETC Ha JOIOJIHUTEIIbHBIC BOIIPOCHI IMPEIIOAAaBaATECIIA OTBETHI JAOTCA TOJIBKO IIPHU ITOMOIIU
HaBOJAIIUX BOIIPOCOB.

20-11 6amioB — Marepnan n3Jj1aracTcsa HEIOCJICA0BATCIIBHO, C6I/IB‘H/IBO, HC IPEACTABIISACT OHpCﬂCHCHHOﬁ CHCTEMBbI 3HaAHU
MO0 AUCHUINIMHE, HC PACKPBITO €0 OCHOBHOC COACPIKaAHUEC. HOHyLHCHBI rpy6He OIIMOKH B OIIPCACIICHUAX U TOHATUAX, IPU
HCIIOJIB30BAHNN TEPMHUHOJIOTUN, KOTOPBIC HEC NCIIPABJIICHBI ITOCJIC HABOAAIIUX BOIIPOCOB. ﬂeMOHCTpI/IpyeT HC 3HAHUC U
HCTIOHMMAaHUE CYIICCTBA DK3aMCHAIIMOHHBIX BOIPOCOB. He JaHbl OTBETHI Ha JAOTIOJTHUTEIBHBIC WJIN HABOASAIINE BOIIPOCHL
nmpenoaaBaTelis.

Mmeree 10 6amnoB - mepecnava

Kpurepun orieHuBaHuS 3a7a4 Ha KOHTPOJIBHON padoTte

Kaxnast KoHTposbHAst paboTa IpeaycMaTpyuBaeT peleH e IISTH 331a4, 32 KaXKyl0 IPaBWILHO PEIICHHYIO 3a/1auy
BhICTaBIIsIeTCs: MakcuMyM 10 6ainos. IIpu mr00BIX HemoYeTax, TAKUX KakK: HE yKa3aHbl €IMHULBI M3MEPEHHs1, HEPaBUIIbHbBINA
MaTeMaTHYeCKUil pacdeT, HeBEpHO BBIBEICHHAS (OpMyIIa T.JI. OaJUTBl BEIYUTAIOTCSA B 3aBUCHMOCTH OT IPYOOCTH OIMINOKH.
Kputepun orieHHBaHUS TECTOBBIX 3a/laHUH:

JaHo Oostee 65% NpaBUIIBHBIX OTBETOB — 3auTeHo (500.);
JlaHo MeHee 65% NpaBUIIbHBIX OTBETOB — HE3AUTEHO.

B paMKax IIaHHOﬁ JAUCHUIUIAHBI IIPCAYCMOTPEHA ClICAYroIas CUCTEMa OLICHKHU 3HAHWI: BCe TOJIYYCHHBIC CTYJCHTOM B XOAC
cemecTpa OaIbl CYMMHUPYIOTCS 110 CIESIYIOIIEH cxeMe:

®opma koHTpOoNst  Pacuer Gatos Hroro

KonmnokBuyms! 50%2 100

JlabopaTopHbie pabOThI 35*10 350

KoHTposbHbIe pabOThI MM TECTOBBIE 3aJaHUS 50%*2 100

HTtoro 3a Bce (hopmbl Tekymmero KoHTpons 550

OCHOBBIBasICh Ha 06I.I.ICM Ha6paHHOM KOJIMYECTBC 6am10}3, ITPpHU BBICTABJICHUH OLICHKHU I1O HpOMe)I(yTO‘{HOﬁ aTTeCTalluu
HCIIOJIB3YCTCA CIICAYIoIas CXeMa:

O1iin4HO (0CcBOOOKAEH OT SK3aMeHa) Xoporo

(0cBOOOXKIEH OT JK3aMEHA) VY IOBNETBOPUTETBHO

(0cBOOOXICH OT dK3aMeHa) 3auTeHO (JIOMYIIEH K dK3aMeHY) HezaureHo (He MOMyHICH K dK3aMeHY)
90% ot max 80% ot max 70% 60% - 40% Menee 40%

495 — 550 6. 440 — 494 6. 385 — 439 o. 330-2206 Menee 219 6.

Kpurepuu orieHUBaHUS YCTHOTO OTBETA Ha MPOMEXYTOUHOH aTTeCTaIlH (IK3aMeHe)

BricTaBieHIE OIIEHOK Ha SK3aMEHE OCYIIECTBIIIETCS Ha OCHOBE IIPUHINIIOB OOBEKTUBHOCTH, CIIPABEATIHBOCTH,
BCECTOPOHHETO aHAIN3a YPOBHA 3HaHUII cTymeHTa. [Ipn orjeHKe 0TBETa yUUTHIBAIOTCS: MPABIIIBHOCTH OTBETA Ha BOIIPOCHI
Ouera; JTOTHKA U3JI0KEHHS MaTepualia BOIPOCa; YMEHHE YBSI3bIBATh TEOPETHUECKUE M IPAKTUUECKHE ACIIEKThI BOIIPOCA;
NPaBUIBHOCTb, COJEPKAaHNE U MTOJTHOTA OTBETA Ha JONOJIHUTEIIBHBIC BOIIPOCHI; KyJIbTypa YCTHOH peun. O0Imas oneHka
OTBETa CKJIA/IBIBACTCS N3 OIICHOK MO KKIOMY M3 BOIIPOCOB OMIIETA U ABIISAETCS U CPeAHEMAapH(METHIECKUAM C OKPYIIIEHHEM
B [10JIb3Y CTYACHTA.

OueHKa 0TBETOB IIPOU3BOAUTCS 1O MATHOAIUILHOM IIIKaJe ¥ BHICTABISACTCS COTJIACHO KPUTEPHSM, IIPUBEICHHBIM HIKE.
Ornenka«5» (oTmaHO) — [ToJHO packphITO conepkaHne MaTeprana OuiIeTa: HCUEePIIBIBAIONTIIE H apTyMEHTHPOBAHHBIE
OTBETHI Ha BOIIPOCH! B Omiere. Marepuai U310KeH TPAMOTHO, B ONIPEAEICHHON JIOTHYECKOH TTOCIeJOBATENbHOCTH, HE
TpeOyeT HOMOIHUTENIBHBIX HOSCHEHUH, TOYHO UCIIOJIb3YEeTCS TEPMUHOJIOTHS. JJeMOHCTPUPYIOTCS TITyOOKHE 3HAHUS
JUCHUIUIMH CIIENUanbHOCTU. JJaHBI 000CHOBaHHBIE OTBETHI Ha JOTOIHUTEIbHBIC BOIIPOCHI IIPENIOJaBaTENsl.

Omenka«4» (xopormro) — OTBETHI Ha MTOCTABIICHHBIEC BOIIPOCH B OMIIETE M3IaraloTCs CHCTEMaTH3NPOBAHO U MTOCIIEAOBATEIIBHO.
JleMOHCTpHpYeTCs yMEHHE aHaIM3UPOBaTh MaTEpHall, OJHAKO HE BCE BBIBO/IbI HOCAT apIyMEHTHPOBAHHbINH M JI0Ka3aTEIbHBIN
XapakTep, B U3JI0)KCHUH JOITYIIEHbI HeOOIbIINE HETOYHOCTH, HEHMCKaXKAIOIIHe Colep)kaHue 0TBeTa. MaTtepuai nanaraercs
YBEpEHHO, B OCHOBHOM IIPaBUIIEHO JIaHBI BCE OTIpeAeneHns 1 HoHATHsA. [Ipn oTBeTe Ha JOTOIHUTEIBHEIC BOIIPOCH
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MPETIOIaBaTelNs TIOJIHBIC OTBETHI JAHBI TOJBKO MPH ITIOMOIIM HABOAAIINX BOIIPOCOB.
Onenka«3» (yIOBIETBOPUTENbHO) — HemosiHo niin HemocnenoBaTeNnbHO PACKPBITO COJIEpKaHue MaTepHralia, HO MOKa3aHo
obIiee moHUMaHue Bonpoca. ViMench 3aTpyJHeHUs! WIIH JIOITYIIEHbI OIIMOKY B ONPE/ICIICHNH OHATHH, HCIIOJIb30BaHUH
TEPMHHOJIOTUH, MCIIPaBIICHHBIE ITOCIIE HABOSIINX BOIIPOCOB. [IeMOHCTPHUPYIOTCSI TOBEPXHOCTHBIE 3HAHUS AUCIIATUIINH
CIIEIMaTbHOCTH; MMEIOTCS 3aTPYJHEHHS C BBIBOJaMH. [Ipr oTBeTe Ha JOMOIHUTENBHBIC BOIIPOCHI IPEIIOAaBaTENs OTBETHI
JIAIOTCsI TOJIBKO TIPU MOMOIIN HaBOJSILMX BOIIPOCOB.

Ouenka«2» (HEYZOBIETBOPUTEIBHO) — MaTepuan n3araercsi Helocae0BaTeIbHO, COMBUMBO, HE MPECTABIACT
OTIPEZICTIEHHOH CHCTEMBI 3HAHHUH 110 TUCIUITINHE, He PACKPBITO €0 OCHOBHOE cojepkaHue. JlomyImeHs! rpyosle OMMOKH B
OIpe/ieNIeHHsIX U TIOHSATHSX, IIPU UCIIOJIE30BAaHUH TEPMHHOJIOTHHI, KOTOPbIE HE UCIIPaBJIEHbI OCIE HABOASAIINX BOIIPOCOB.
JleMOHCTpHpYeT He 3HaHHE U HEMOHUMAaHHUE CYIECTBa SK3aMEHAIIMOHHBIX BOIIPOcoB. He 1aHbI OTBETHI Ha AOMOJIHUTEIbHBIC
WIT HABOJISIIE BOIIPOCH! ITPEIOAaBaTEIs.

7. YYAEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue WznarenscTBo, Pecypc
JI1.1 | Capraes I1. M. Heoprannueckas xumus CaHkT- 9bC
(https://e.]lanbook.com/book/213263) Ierepbypr :
Jlanp, 2022
7.1.3. MeTtonuueckue pa3padoTKu
ABTOpBHI, 3arnasue W3naTenbCcTBO, Pecypc
JI3.1 |Kosanenko JI. 1O, C60pHUK 1a00paTOPHBIX pabOT MO XUMUHU: METOJUUECKUE YensaOUHCK : 3bC
Ky3uenosa E. B., yKa3aHus W3paTenbcTBO
IMonomapéra T. . (https://library.csu.ru/rbooks2/view2? YemsiOuHCcKOro
code=local/007941/007941) TOCYyHapCTBEHHOT
0 YHHBEPCHTETA,
2021

7.2. Ilepeuennb pecypcoB HH(GOPMAIIMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"

D1 |Hayunas snekrponHas oudmunoreka eLIBRARY.RUy - paznmen "XKypHaabl OTKPBITOrO
nmocryma" (https://elibrary.ru/projects/subscription/rus_titles_free.asp) va 01.10.2018 1. comgepsxut 6o1ee 6000
HaY4HBIX XKypHanoB http://www.elibrary.ru

7.3 Ilepevyenb nHGOPMANIMOHHBIX TEXHOJIOTHIi

7.3.1 IIporpammHoOe obecnieyeHune

LMS Moodle

7.3.2 lIpodeccunonabHbie 6a3bl JAHHBIX H HHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMbI

1. Hayuanast snekrponnas o6ubnuoreka eLIBRARY .RU (https:/elibrary.ru/defaultx.asp?) eLIBRARY.RU : nHayunas
ANIEKTpOoHHAs OMbnmoTeKa : calfT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pesxxum mocrtyma: [uis 3aperiucTpup.
[0JIb30BatTeNel. — TEKCT : 2IEKTPOHHBIH.

2. HarimonaneHast anextponnas ouoimoreka (HIB) (https://rusneb.ru/) HanmonanbHas snektponHas oudnuoreka (HOB) :
00BeTMHEHHBIN IEKTPOHHBIN KaTajior GOHIOB poccuiickux oubmmotek : caidT. — URL: http://mH36.pd. — Pesxxum mocryna: u3
YUTAJBHBIX 3a710B Oubmuorekn Yenl'Y. — Tekcr : 3MeKTPOHHBIN.

3. Hpesunenrckas 6udmnoreka (https://www.prlib.ru/) Ipesunenrckas GuOIMOTEKa : HICKTPOHHAS HALMOHAIbHAS
6ubmroTeka : caiit / ®I'BY Ipesunenrckas 6udmmoreka uvernn b, H. Enpruna. — Cankr-Tlerep6ypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 37€KTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynpTuAMCIHIITHHAPHAS pedepaTUBHAs Oa3a
naHHBIX / koMmmaHus Thomson Reuters. — Pexxum goctymna: st 3apeructpup. noib3osarteneit Yenl'Y. — Teker :
JJIEKTPOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. anrn. — Pexxum noctyna: 1uist 3apeructpup. nosb3osarenei YenlV. — Teker : 31eKTpOHHBIN.

6. DIeKTPOHHBIN KaTajor HaydHoi 6ubnuorexu YenlV [DnekTpoHHSBIH pecypc] : 6a3a ganHbIx / Uens6. roc. yH-T. —
Yensabunck, 1992.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

JIis peanu3anuy TUCIUTUTAHBI HCIIONB3YIOTCS YAeOHbBIC ayAUTOPUH JUIS TIPOBEICHUS 3aHATHI JISKITAOHHOTO THIIA, 3aHIATHH
CEMHUHApPCKOT0 THUIIA, TPYIIOBBIX U MHAWBUYaIbHBIX KOHCYJIbTALlUH, TEKYLIET0 KOHTPOJIS U MPOMEKYTOYHON aTTecTaluu, a
TaK)Ke MOMEIIEHHS Il CAMOCTOSITENbHOM paboThI.

Y4eOHBIC ayTUTOPUH YKOMILICKTOBAHBI CIICIIMAIN3NPOBAHHON MeOEIbi0 U TEXHUUECKUMHU CpecTBaMU o0ydeHus. Jlis
NPOBEJICHHS 3aHATUI JISKIMOHHOTO THIIA IIPEUIaraloTcst Habopsl IEMOHCTPAMOHHOTO 000pYI0BaHHS M YIeOHO-HAIIISIHBIX
nocoOuii (IeMOHCTPAIMOHHEIH HA00p aTOMOB, Tabnnia MeHeneeBa, TabInIa pacCTBOPUMOCTH, MEKTPOXUMHICCKHN P
HANPSDKEHUSI METaJIIOB)

ITomemeHust 111 CaMOCTOATENBFHOM PabOTHI 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOH TeXHUKOH C IMOIKITIOUCHHEM K CeTH
"NaTtepHer" 1 oOecredeHneM JOCTyIa B 3IEKTPOHHYIO HH(OPMAI[OHHO-00pa30BaTENbHYIO Cpely YHHBEPCHUTETA.

1.Yuebnas ayauTopHusd AJisd IPOBCACHUS 3aHATHH JICKIIMOHHOTO THUIIA: JICKIUMOHHAs ayaIUTOPUsL

OcHOBHOE 000pyOBaHye: ydeOHBIE CTOJIbI, COBMCLICHHBIE CO CKaMeHKaMM Ha 54 mocaJoYHbIX MECT, CTOJ IperoJaBaTels,
CTYII IIpeTIoIaBaTelis, J0CKa 3 CTBOpYaTast yaeHH4eckas oObrdHast HacTeHHas. [IpoexTop: Mitsubishi XL5950U.

Okpan: MotopuzoBanubiii Lumien LMC-100108. IlIupuna 197 cm, popmar 4:3.

Akyctrueckas cucrtema: 2.0 aktuBHas Microlab Solo 2 mk3.

Kommyrarust: Tpubyna ¢ ITK.

1. Onepaunonnas cucrema Windows 7, nuueHsun 6eccpounsie, noroBop Ne 18-12-14/1 ot 18.12.2014.

2. ITaket oducubix nporpamm Microsoft Office 2013, nunensuu 6eccpounsie, foroop Ne 18-12-14/1 ot 18.12.2014.

3. AHTHBHpYCHOE TIporpaMMHOe obecrieuenne « AnTuBupyc Kacnepckoroy, mumnensnonssiit gorosop Ne 1013/K-2773 ot
11.12.2017.

2. yaeOHasl ayAUTOPHS UL IPOBEACHHUS JIa0OPATOPHBIX 3aHATHH, TPYIIOBEIX U HHAWBUTYaJIbHBIX KOHCYIIBTAIINH

nabopatopust Ne 316

OcHaIeHHOCTh: yueOHas MeOenb, nHreaancmerp z-1000p, nmnenancmerp z-1500j, kommbroTep popmo3sa, TepMornapa TIp-
0392-500, Becsr Bi1-224, mka¢ cymmsHEIA mc-80-01, koMmmpiotep 1 paboT C AETOBBIMH M AHATTUTHYECKAMHU
IporpaMMaMH, aKBaJUCTHILIATOP 13-4, mpubop Tepmonat-12x5/1ys/3p/11, Becsl Ba13-1100, MarauTHast menranka msh-1 It,
MI9M TUTATKA IeKTpHUecKas MaoradaputHas (2 mT), CHIOBOU 00K ¢O 15 M3

3. [ToMereHust IU1s1 CAMOCTOSITETBHOM pabOTHI CTYIEHTOB

3.1. YuraneHeii 3a1 Ne 3

KommuectBo mocanounsix MecT — 40. 9 mepcoHaNbHBIX KOMITBIOTEPOB C TIOAKIIOYEHHEM B CeTh «/IHTepHEeTY,
HeorpaHn4eHHbIH goctyn k ObC u BJI. Yuebnas Me0Gerns, IpoeKTOp, 3KPaH, KOHIUIUOHED.

ITporpamMmHoOe oGecnedeHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (ToroBop Ne AD-19/15).

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JlJoroBop Ne AD-23/12,
HoMepumieH3nn 60411804).

Koncynsrantllmoc (Cormamenne o corpyaandgectse Ne 31 ot 20.05.2003 ¢ pernoHansHbIM HHOOPMATHOHHBIM IICHTPOM
00IIepOCCHICKOH CeTH pacIpocTpaHEeHH IPaBOBOH HH(MOPMAIIIH).

CIIC T"apanTt (JoroBop Ne K-2580-P ot 16.12.2019r.).

H3B (dorosop Ne 101/H35/2810 ot 20.02.2018).

I1O «AntuBupyc Kacnepckoro» (JIutien3nonusiit qoro-sop Ne 1013/K-2773 ot 11.12.2017 1.).

3.2. DNEeKTPOHHBIN YNTATBHBIN 3aJ1

KonngecTBo mocagovHbIx MecT — 25. 8 mepcoHalbHBIX KOMIBIOTEPOB, U3 HUX 3 uist juil ¢ OB3: cnennanbHo
o0opynoBaHHbIe paboune MecTa sl OOYJIAIOIIMXCS C HAPYIICHUEM 3PSHUS: YUTAOIIas MallliHa, JICKTPOHHAS JIyTa,
yBeNMYCHHAs KJIAaBUATypa U CIICIMATN3UPOBaHHbIA posuiep. [logkirouenue k cetn « THTepHET», HEOTPpaHUUEHHBIH JJOCTYIT K
OBC u b/l. Yuebnas MeGenb, MPOEKTOP, IKpaH, KOHAULIUOHED.

ITporpamMHOOOecIcUeHNE:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (ToroBop Ne AD-19/15).
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Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JJoroBop Ne AD-23/12,
HoMepuuneH3nu 60411804).

KoncynprantILmoc (Cornamenne o corpyaandectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHPOPMAITHOHHBIM IIEHTPOM
001IepOCCUICKOM CeTH pacpoCTpaHeHUs IPaBOBOK HH(OpMAIH).

CIIC T"apanTt (JoroBop Ne K-2580-P ot 16.12.2019r.).

HO3B (Horosop Ne 101/H3B/2810 ot 20.02.2018).

ITO «AnTuBupyc Kacnepckoroy» (JInnensuonnsiii gorosop Ne 1013/K-2773 ot 11.12.2017 1.).

3.3 Ayauropus U CAaMOCTOATEITLHON paboThI

OcHoBHOE 000pyoBaHue: yueOHast MeOelb, JOCKa ydeHH4IecKast oOblYHast, HacTeHHas, paboune mecta Juist 12
oOygaromuxcsi, 000pyIOBaHHBIE TEPCOHATIFHEIMU KOMITBIOTEpaMHU C HayIIHUKaMHu 1 BeO-kamepamu, cButd (Office Connect
3com), aBTOMaTH3NPOBAHHOE pabodee MECTO MpenofaBaTels (KOMIIBIOTEp), IPOSKTOP.

ITporpamMmHoOe oGecnieueHue:

MS Windows 7 Pro. Jlunensun 6eccpounsie. JloroBop AD-37-16 ot 08.09.2016

MS Office 2016. JIuniensuu 6eccpounsie. JloroBop AD-37-16 ot 08.09.2016

1O «AntuBupyc Kacnepckoroy» Jlunensnonnsiit goropop Ne 1013/K-2773 ot 11.12.2017r.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

K coBpeMeHHOMY BBITYCKHHUKY OOIIECTBO MPEABBISET IIMPOKUil epedeHb TpeOOBaHuU, cpe KOTOPBIX 0c000€ 3HaUeHHe
UMeeT HaJlM4yKe Y BBITYCKHUKOB HaBBIKOB U YMEHUH CaMOCTOSATENBHO NOMYy4aTh 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB
nH(pOpMaNNH, CHCTEMAaTH3NPOBATh U aHATM3HPOBATH HOIyIeHHYIO HH(opMaIro. PopMHUpOBaHIE TAKOTO YMEHHS
MPOUCXOUT B TEUCHUE BCETO MIEPHOAA OOYUIECHHS Yepe3 MOATOTOBKY K JIAOOPAaTOPHBIM, CEMHHAPCKUM, IIPAKTUIECKUM
3aHsATUAM. [IpH 3TOM caMocTosTeNnbHas paboTa CTyAEHTa UrpaeT BaXKHYIO poJlb B X0J€ BCero yuedHoro mnporecca. Ilpu
W3ydeHUH IHUCIUIUTNHEI OCHOBHYIO JIOJIFO OTBOJAMMOTO HA CAMOCTOSITENBHYIO pabOTy BpeMEHH 3aHIMaeT paboTa ¢
KOHCIEKTOM JICKIHH, yaeOHIKAaMH, yaeOHBIMH TIOCOOUSMH M METOIMYECKUMH YKa3aHUSIMHA. A TIOTOMY CTy/ICHTaM
HEoOX0AMMO ONTHMAIIBHO UCTIOJIB30BATh BPEMEHS, OTBEICHHOE HA CaMOCTOSTENIBHYIO PabOoTYy.

LlenecooOpa3HO MOCBSIIATH O MOJydaca B ICHb H3y4EHHIO KOHCIICKTA JIEKIIMH B TOT K€ ICHb ITOCIIE JICKIIUH | 3a JICHb
nepen Jeknueii. TeopeTnuecknii MaTeprall H3y4aTh B TEUEHHE HEIENH 10 2 9acOB, a TOTOBUTHCS K MPAKTHYECKOMY 3aHATHIO
o JucuuIuuHe 1o 1.5 9acos.

JIns mydiero ¥ MOJMHOTO YCBOEHUS MaTepyana yueOHOH JUCIUILUTUHBI PeKOMEHyeTCs HCIO0Ib30BaTh METOANIECKHE
YKa3aHHS ¥ MaTepUaIBl 110 Y9eOHO! TUCIIUIIIMHE, TEKCTHI JISKITHHA, a TAK)KE JIEKTPOHHBIC PECYPCHI, HMCIOIINECS B CHCTEME
OBC, mocTym K KOTOPEIM 00ECTIedeH B UNTAIBHBIX 3a1aX yHUBEpCHUTeTa. TeopeTHueckuil MaTepral Kypca CTaHOBHTCS Ooiree
MOHSATHBIM, €CIIH JOTOJHUTENIBHO CTYCHTOM U3yJaloTCsl KHUTH, YIEOHUKH 10 JaHHOH ydeOHo! nuctumuse. [lonesHo
UCIIOIb30BaTh HECKOJIBKO YUEOHUKOB, PEKOMEHJOBAHHBIX MPEMOAaBaTENEM.

ITpn n3ydeHnn XMMHUYECKUX AUCIUTUTIH HACTOSATEIBHO PEKOMEH/YeTCs «HE 3aydHBaTh) MaTepHal, a JOOUThCsS
MaKCHMAaJIbHOTO IOHIMAaHHS H3ydaeMOi TeMbl AUCHUIUTHHEL [Ipy H3ydeHnH TeOpEeTHIECKOTO MaTepraia He0OX0 MO
MHOTOKPATHO THCaTh Ha YePHOBUKE (HOPMYJIbI, PEAKIMU U rPadUKH 10 TOJHOTO UX 3aIIOMUHAHMS.

B ciyuae npuMeHeHus Tpu 00y4eHUH AUCIUTUTHHEL SJICKTPOHHOTO 00YJIeHHS, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHe 00YIArOIMMXCSI ¥ TPEHOAaBATENsI OCYIIECTBIISIETCS B PEKUME PEATFHOTO BPeMEHH (OHIAHH-IEeKIN
(BeOuHApHI), YaThl, BUACO-KOH(PEPEHIIMH U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTEeMa AUCTAaHIMOHHOTO 00y4yeHus Moodle,
MS Office365, hopymbl, SIEKTPOHHAS TIOYTA U JIp.).

Borbiryro yacTs BpeMeHN 00yJaloniuecs CaMOCTOSTENEHO Pab0TAIOT ¢ yaeOHO-METOANIECKIMH MaTepraiaMu. CTyIeHTHI
MMEIOT BO3MOXXHOCTh KOHCYJIBTHPOBATHCS C MIPEHOAAaBaTEIEM IT0 BCEM BOIIPOCAM, BOSHUKAOIIUM B XOJI€ CAMOCTOSATEIBHON
paboOThI TOCPENCTBOM INEKTPOHHOM MOYTHI, COLMANBHBIX CeTe U T.II.

Joctyn oOydarorierocst K y4eOHBIM pecypcaM B peXKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOATEITBHON pabOoTHI
OCYIIECTBIISETCS Yepe3 ceTh IHTepHeT B yIOOHOM IS HEro MecTe, BpeMEHH U TeMITe.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHME JUCLMIUIMHBl MHBaJIMJaMM M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbSl OCYIIECTBISIETCS C
UCIIONIb30BAaHUEM CIEHHATBbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIIEeMBIX PecypcHBIM
y4e0HO-METOJUUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIC TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSMH 3pEHHI H C
HapyIIEHUEM CIIyXa, aCCHCTUBHBIC MH()OPMATMOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSMU 3pEHHs Ha pabodnmx MecTaxX A HMPOBEAEHHS MPAKTUYECKUX WU
71a00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecredeHne (IIporpaMMma pedeBOH HaBHTaIWW,
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pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYIIBI).

B yueOuple aymuropum obecreynBaeTcsi OECHpemsATCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 3I0pOBbsl. B Kaxkno# aynuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBS, IIPELyCMAaTPHUBACTCS COOTBETCTBYIOMIEE KOJNMYECTBO MeCT Ui OOydJaromUXcs C y4eToM
HapyLICHUH UX 3J0POBbSL.

Jlns ocBOoeHHs MUCHUIIIMHBI MHBATHIAM M JHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSIMH 30pPOBbsl MPENOCTABISETC AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOH OmoOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TOMOIIBIO CIICIMANBHBIX TEXHHUYECKHNX U HMPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe d1IeKTPOHHOTO TOKYMeHTa B (oHae HaydHOU Oubimotexku YenlV uian sneKTpOHHO-OUOIMOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJalOmMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3II0POBBSI TIPENOCTABIAIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jlns MHBaNUAOB M JMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMM 3J0POBbSl OCBOCHHE AUCLUILIMHBI MOXET ObITh YaCTHUYHO HIH
MOJIHOCTBIO OCYIIIECTBIIEHO C UCIIOIBb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBemeHMM MPOMEXYTOUHOH AaTTECTAIlMM IO JIUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAIMH 3[J0pOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIEHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIMH O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MICEMEHHO mpudToMm bpaiirs, ¢
HCIIONI30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLENYpHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIMIOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl TPEIyCMaTPHBACTCS HCIIONB30BaHWE TIpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI MPENOCTABISETCA JOMONHUTENBHOE BpeMsl IS MOJATOTOBKM OTBETa Ha 3aJaHUS,
IpoLeAypa OLEHNBAHUS PE3ybTaTOB O0YYEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO ITAMOB.
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