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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGJII/I OCBOCHHA NUCHUIUIMHBI: TTOJTYYCHUC 3HAHUH 110 XHUMHH, 06€CH6‘-II/IB3IOL[Iel>’I OCHOBY IMOATOTOBKH

Oakanaspa,

NOCTAaTOYHON

hilas: |

pereHust

IPOU3BOJACTBCHHO-TCXHOJIOTHUYCCKUX,

OpTraHHU3allMOHHO-YIIPABJICHUYCCKNX, HAYUYHO-UCCICAOBATCIILCKUX U MPOCKTHBIX 3a41a4.

3amauy JUCLUILIMHGL:

1. u3ydeHHe COBPEMEHHBIX MPEJCTABICHUNA O CTPOSHUH BEUIECTBA, O 3aBUCUMOCTU CTPOCHUS U
CBOMCTB BEILIECTB OT MOJIOKEHUSI COCTABJISIIOLINX UX 371eMeHTOB B [lepronueckoit cucteMe u xapakrepa
XUMUYECKOM CBSA3U MPUMEHUTENBHO K 337]a4aM XUMUYECKONU TEXHOJIOTHH;

2. U3y4eHHE MPUPOJbl XMMHUYECKUX PEAKIIUH, UCTIOIb3yEMbIX B IPOU3BOJICTBE XUMUUECKUX
BEIIECTB U MAaTEPUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOIX0/I0B K ONMMCAHUI0 XUMUUYECKUX
MIPOIIECCOB C IIEBI0 ONTUMHU3AIUMHN YCIOBUH WX MPAKTUYECKON peaTnu3alui;

3. U3y4YEHHE BAXHEUIIHNX CBOMCTB HEOPraHUYECKUX COCAMHEHUN U 3aKOHOMEPHOCTEHN X
W3MEHEHUS B 3aBUCUMOCTH OT ITOJIOKEHHUS COCTABIISIONINX UX 3JIeMEHTOB B [lepunoanueckoii cucreme;

4. W3y4YeHHE COBPEMCHHBIX TCHICHIIMHM Pa3BUTUS HEOPTraHWUYECKONH XMMHUU U HEOPTAaHUIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH sl IO JUCHUIINHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIUI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQecCHOHATBHON
JIeATEIIbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTCCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
armapara

OIIK-1.1 BeisBnsier u
KiIaccupuuupyer Gu3ndecKue
¥ XUMHUYECKHUE TPOLIECCHI,
[IPOTEKAoIME HAa O0bEKTE
npodeCcCHOHAIBHON
JeSITeTbHOCTH

3HaeT
XUMHUYECKYI0  TEPMHMHOJOIHIO,  CBOICTBa
XUMHUYECKHUX DJJEMEHTOB M HUX COEIUHEHUH,
COCTaBJISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepuaioB. ECTECTBEHHOHAayUHYIO CYLIHOCTb
npo0Jem, BO3HHUKAIOIIHUX B X0J1e
PO eCCHOHAIBHON eI TEILHOCTH

OCHOBHbIE XMMMYECKHE SIBICHUSA, 3aKOHBI U
TEOPHUM KJIIACCUYECKOW U COBPEMEHHON XMMMH,
OCHOBHBIE TOJIOKEHHUSI U PACUETHBIE METObI

€CTECTBEHHO-HAYYHbIX JTUCIUILINH, Ha
KOTOPBIX 0azupyercs U3y4YeHUe
pohecCuOHANBHBIX TUCIUIUINH

ymeer

BBISIBJISITH  €CTECTBEHHO-HAYUYHYIO CYIIHOCTh
npobieM,  XapakTepHbIX  JJid  JIaHHOU

POoECCUOHAIBHON eI TETLHOCTH

MIPUMEHSATD MOJIYYCHHBIC 3HAHUS TT0 XUMUH TPU
W3y4YeHUU JIPYTUX JUCHUIUINH, BBISBIATH
KOHKPETHOE XHMHYECKOE COJACp)KaHHhE B
MPUKIATHBIX  3a7adax  Npo¢ecCHuOHATBHON
JIeATETbHOCTH

BJIajIeeT

uH(popManed O Ha3HAUYEHWH U O00JACTIX
MPUMEHEHHUSI OCHOBHBIX XMMHYECKUX BELIECTB
¥ X COCTUHEHUN.




OIIK-1 Cnocoben pemath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.3 Onpenensier

XapaKTEPUCTUKU XUMHUYECKOT'O

nporiecca (sSIBJICHHUS ),
XapaKkTEepHOTO JJIs 00bEKTOB
npodeccuoHanbHOM
NEeSITeIbHOCTH, Ha OCHOBE
AKCIIEPUMEHTAIIbHBIX
HUCCIEeN0OBaHUN

3HAEeT

obmue 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX  TPOIECCOB  NPHUPOAHOTO |
MIPOM3BOICTBEHHOT'O XapaKTepa.

yMeeT

HCIOJIb30BATh OCHOBHEIE METO/IBI
XHMUYECKOI0 HMCCIEIOBAHMUS  BEIIECTB U
COCTUHEHUN.

BJIAJIeeT

HaBBIKAMH OIIMCAHUSI OCHOBHEIX XHUMHUYECKUX
SIBJICHUN

OIIK-1 Cnocob6eH pemiath
3a7a4u Po(ecCHOHANTBHOM
NeSITeIbHOCTH HA OCHOBE
UCTIOJIb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.4 IIpeacraBnser
0a30BbIE IS
npodeCCHOHATBHON chephl
buznyecKkue 1 XuMUYECKHe
MPOLIECCHI U SIBJICHUS B BUJIE
MaTeMaTH4YECKOT0(1X)
ypaBHeHUs(i)

3HaeT

obue 3aKOHOMEPHOCTHU MpOTEKaHUs
XMMHYECKUX  MPOILIECCOB  MPHUPOJHOIO U
MIPOU3BOJACTBEHHOI'0 XapakTepa.

yMeeT

pemiatb  3agayM  MpPEAMETHOW  0o0iacTw,
ONpeACIIsTh HaIpaBJICHUS XHUMHYECKHX
B3aUMOICHCTBUM.

BJaJeeT

HaBbIKAMH IPUMEHEHUS MaTEMaTHUYECKOTO
arnmapara JJisl pelieHUusT XUMUYECKUX 3aJay U3
0O0IIIENHKEHEPHBIX Hu crenuanbHBIX
JIUCITATIINH npoQUIM3aIUY; OITBITOM

UCIIOJIB30BaHUSI OCHOBHBIX METO/I0B, CIIOCO0OB
U CpEeACTB IOJydyeHUss U  nepepaboTku
UHPOPMALIMK ISl PEHICHUS KOMIUIEKCHBIX
WH)XEHEPHBIX 3a7a4

OIIK-1 CnocobeHn pemiath
3a/1a4u POPECCUOHATBHON
NeSITeTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTECCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MaTECMAaTHUYCECKOT'O
amrmapara

OIIK-1.5 BeiOupaet 6a3oBbie

(1)I/I3I/I‘I€CKI/I€ U XUMHWYCCKUEC
3aKOHBI IJId pCIICHUA 3aaa4
npodecCuOHATIbHON
JeSITCIIBHOCTH

3HaeT
OCHOBHBIC 3aKOHbIl XHMHU W TIPEBpAIICHUS
BEIIECTB, METOABI aHauM3a XHUMHUYECKHX
CUCTEM  €CTECTBCHHO-HAyYHYIO  CYITHOCTBH
po0Oem, BO3HHKAIOIIYIO B
po¢eCcCUOHANTBHON ACSITEIIBHOCTH.

ymeeT

pemmaTh 3a7a4uu B 00JacTu npodeccuoHamIbHOM
NESATSIIbHOCTH C WCIOJIb30BAHUEM 3HAHUU O
BEIECTBE U XUMHUYECKUX CUCTEMaX, paboTaTh C
y4eOHOM, CHpPaBOYHOM ¥  METOJAMYECKOU
JUTEPATypPOM.

BJajieeT

HaBBIKAMHU 00OOIICHUS U aHAIIM3a TTOJTYICHHOM
nH(OpMAIIHN; MIPUMCHCHHUS OCHOBHBIX
TEOPETUYCCKUX 3HAHWU IS PEIICHUs 3aad,
BO3HHUKAIOMMX B 00JacTH MpodhecCHOHATHHOM
JeSITeIbHOCTH.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl
JanHast tuciuIuiiHa (MOyib) BKItoueHa B biok «Jlucuumnunel, Mmoaynn» b1.0.14 ocHoBHOIA
npodeccuonansHoOM 0bpa3zoBaTenbHOM mporpammbl 08.03.01 CTpoUTENBCTBO M OTHOCHTCS K 00s13aTENIbHOMN

qacTu yqe6Hor0 I1J1aHa.

No
/o

[IpenmecTByronme JUCHUILTMHBL

KOI[ U HAMMCHOBAHUC UHJUKATOPpA
JOCTHIXXCHHA KOMIICTCHIIMH




OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK

1 |®usuka -1.5, OIIK-1.11, YK-1.1

JlucuuIuimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HAyYHOTO IIUKIIA U
OCHOBBIBACTCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIBTATE OCBOCHUS XUMHUH
(6a3uCHBIN YpOBEHB), PU3UKU U MATEMATUKH IPH TOJIYYCHUH CPETHEr0 0011Iero oopa3oBaHus. Y CIICITHOMY
OCBOCHUIO JUCIUIUIMHBI COMMYTCTBYET MapajuieIbHOEe H3ydeHHe (PH3UKKU U MATEeMAaTUKH KaK 0a30BBIX
€CTECTBCHHO-HAYYHBIX JTUCITUTUIHH.

JJis yCTIenTHOTO OCBOCHHMSI TUCITUTUIMHEI CTYICHT JOJKEH

3HATB!

1. BakHEHIIIMEe XMMHYECKHE TTOHSITHS: BEIIECTBO, XUMHYECKHUIA AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCUTEIILHBIC aTOMHAsI U MOJICKYJISIPHASE MACChI, MOH, aJUIOTPOIIHSI, U30TOIBI, XUMUYECKas CBS3b,
AIIEKTPOOTPHUIATEIILHOCTh, BAICHTHOCTbD, CTETICHh OKUCIICHHSI, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIN 00beM,
BEIIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOSHUSI, PACTBOPHI, AIEKTPOIIUT U HEIJICKTPOJIHT,
AIIEKTPOIIUTUYECKAS IUCCOLUAINS, OKUCIUTENIh U BOCCTAHOBUTEIb, OKHCIICHUE i BOCCTAHOBIICHHE,
TEIUIOBOM 3(PPEKT peakinu, CKOPOCTh XUMUIECKON PEaKINM, KaTallu3, XUMUYECKOE PAaBHOBECHC;

2. OCHOBHBIE 3aKOHBI XIMHH: COXPAaHEHHS MAaCChI BEIIECTB, IIOCTOSIHCTBA COCTaBa, [lepuoaudeckuit
3aKOH;

3. OCHOBHBIC TEOPUN XHUMHH: XUMHUYECKON CBSI3H, JJICKTPOIUTUICCKON JUCCOIUAITIH;

4. BaKHEHIIIME BENIECTBA M MAaTEPHAJIbI: OCHOBHBIC METAJUIBI M CIIABBI, CEpHAs, COJISTHASI, a30THAS U
YKCYCHAsl KHCIIOTHI; IIIEJI0YH, aMMHAK, MUHEPAJIbHBIC YI0OPEHUS, METaH.

YMETh!
1. Ha3BIBaTh HEOPIAHWYECKHE BEIIECTBA 110 «TPUBUAIBHOW» UM MEXIYHAPOJHONH HOMEHKIIATYPE;

2. onpeneNnTh: BaJIEHTHOCTb U CTETIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOH
CBSI3U B COEIMHEHUSX, 3aps/] MOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIUHEHHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHThI MAJIbIX IIEPUOJIOB IO UX MoJ0XkeHUIo B Ilepuonuyeckoil cucteme
J.1. MenneneeBa; oO1rie XMMUYECKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COEIUHEHU;

4. 00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY XUMHUECKON
CBSI3U (MOHHOM, KOBaJIEHTHON, METAIITMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON Peakluu 1
HOJIOKEHHUS XUMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB:

5. BBINOJIHATh XUMUYECKHM dKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHENIINX HEOPraHUYECKUX
BEILIECTB;

6. IPOBOJUTH CaMOCTOATENIbHBIA OUCK XUMUYECKOH HH(pOPMAIMU C UCIIOIb30BaHUEM PA3ITMUHBIX
UCTOYHUKOB (Hay4HO-TIONYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); nucrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iiepeaadn
XUMHUUYECKON MH(POPMAIIUH U €€ IPEJICTaBICHUS B Pa3IMUHbIX (POpMax; MPOBOIUTH KPUTUUECKUN aHAIIN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMalKHY, TOCTYNAOIIEH U3 Pa3HbIX HICTOYHHUKOB.

BJIaACTh:

1. nmoaxogaMu K O0OBSICHEHHIO XUMHYECKUX ﬂBHeHHﬁ, IMPOUCXOAAIIUX B IIPUPOJL, 6BITy n Ha
IMPOU3BOACTBE,

2. MCTOAaMU OIIPEACIICHUS BO3MOKHOCTU NPOTCKAaHUA XUMHUUCCKHUX HpCBpaH_IeHI/Iﬁ B pa3JIMYHbIX
YCJIOBUSAX U OLCHKU UX HOCHCﬂCTBHﬁ;

3. cnocobamu 0€30I1aCHOTO 06paH_[CHI/I}I C TOPHOYUMHU U TOKCUYIHBIMU BCIICCTBAMU, Ha60paT0pHBIM

o0opynoBaHueM;
4. MeToJaMu TPUTOTOBJIEHUSI PACTBOPOB 33/IaHHON KOHIIEHTPALIUH.
duznka
No Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JIOCTH>KEHUS] KOMITETEHLIUN

1 |Dxomorus OIIK-1.10, YK-8.1




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aiuxcs ¢ npemnojaaBaresieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
N3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MPaKTHYECKYIO
i 4acoB 3
TMOATOTOBKY
KoHTakTHast padora 24 24
Jleximonnsie 3ansatus (JIek) 8 0 8
Jlaboparopusie 3ansatus (J1ad) 8 0 8
ITpaktuueckue 3ausatus ([Ip) 4 0 4
IIpakTuueckue 3anstus B ceccuto (I133) 4 0 4
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIINN TI0 KypCOBOH paboTe (TPOeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3ayeTa C OLICHKOM; 3alllUTa KypCOBOM pa0oThI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUI0
(KoHCYNBTaIUSA TIepes SK3aMEHOM U cAada
Yachbl HA KOHTPOJIb 4 4
CamocrositebHast padora (CP) 80 80
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
yacel:| 108 108
3aYeTHbIe eIUHHMIIbI: 3 3

5. Copepixkanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPUPOBaHHOE 110 pa3jeaM (TeMaM) ¢ YKa3aHHeM

OTBEJCHHOI0 HA HUX KOJHMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX 3aHATHHI
5.1. TemaTrueckuii MiaH JUCIUILIAHBI (MOJTYIS)

3aHATHUAM), Yac.

KonTakTHast paboTta (110 yueOHBIM

e Kopn
g | nexunum I13 JIP Beero, | MHMRaTOPa
Ne Pazmensl quCIUIUIHHEI S CP qac JOCTHKEHUSA
8 U3 HUX U3 HUX U3 HUX ) KOMIICTCH
Ha Ha Ha TN
MpaKTH- MpaKTH- MpaKkTH-
Beero YECKYIO Beero YECKYIO Beero YECKYIO
MOJATrOo- TOATro- MHOATo-
TOBKY TOBKY TOBKY
L | paznen. ObiereopeTHIecKue
BOIIPOCHI XUMHUH
OIIK-1.1,
OO0mmeTeopeTHIeCcKre BOMPOCHI OIIK-1.4
1.1 3| 4 6 8 58 76 '
XUMHHA OIIK-1.5,
OIIK-1.3
2. |2 paznen. CnenmansHbie
BOITPOCHI XUMHUH
OIIK-1.1,
OIIK-1.4
2.1. | Crrenmanbaeie Bonpocsl xumuu | 3 | 4 2 22 28 '
H P OITK-1.5,
OIIK-1.3

3. |3 pazumen. Konrpons




OIIK-1.1,
OIIK-1.3
3.1. [3auer 3 4 ’
OIIK-1.4,
OIIK-1.5
5.1. JIexuuu
Ne | HaumenoBanue pazaena N
. HanmMeHnoBaHue 1 KpaTKOE COAEP)KaHHUE JISKITHI
pasn M TEMBI JIEKIIAHI
06 CrpoeHue aToMa U CHCTeMaTHKa XMMHYECKHUX dJIEMEHTOB
1 IETCOPETHICCKUC | CoppemenHOE MpeICTABIECHHE O CTPOSHHH aTOMa.
BOIPOCHI XUMHH CucreMaTuKa XUMUYIECKUX HJICMEHTOB I10 CBOMCTBAM.
06 XUMHUYECKas CBSA3b U MEKMOJIEKYIIIPHBIC B3aNMOICHCTBUS
1 IETCOPCTHHUCCKUC | )oyopHpbIe BUIBI XUMUYECKOMN CBSI3H.
BOHPOCHI XUMUH Bnustaue tuma cBsS3u Ha CBOMCTBA BEIIECTB.
2 CHeHHaHBHBIe BOIIPOCEI OcHOBEI OpI‘aHH‘IeCKOﬁ XHUMHHU U XUMHUHU ITOJIUMCPOB.
XUMHH OCHOBHBIE KJIaCChl OPTaHUYECKUX COSTMHECHUN U MOJTMMEPOB.
c XUMUYECKHUE MPOIIECCHI B BSOKYIIUX CTPOUTEIIBHBIX MaTepHuaiax
2 TCHHATBHBIC BOUPOCEL | 3y pgeckie MPOIECCHI TIPH MOIYICHUN U IKCIUTYaTAIIHH BSDKYIIIAX
XUMHIH MaTepHaoB.

5.2. [IpakTuyeckue 3aHsATUS B CECCHUIO

HaumenoBanue pasaciia

IJI\/E)I 1 TEMBI CEMHHAPCKUX HanmMeHoBaHMe 1 cofiep)kaHHE MPAKTUICCKUX 3aHATHH
3aHSATHH
1 O6HIGT€OpeTI/I‘-IeCKI/I€ OCHOBBI 3JICKTPOXHUMHUH.
BOIPOCHI XUMHH lNanpBanmyeckuii npouecc. IJC raqrpBaHMYECKOTO TIpoliecca.
Koppo3sus meramioB. MeTopl 3allIUTH OT KOPPO3HH.
2 Crenuaibhble BONPOCH | (cpoppie BH/JIbI KOPPO3UH METAJIJIOB, METOIbI 3AIIUTHI U CHUYKEHUS

XHUMHHU

CKOPOCTH KOPPO3HH.

5.3. IlpakTudeckue 3aHsITHs

HaumenoBanue paznena

pJ:.:I[ U TEMBI HpaKTIftIeCKI/IX HammenoBanme n COJACPIKAHUEC MMPAKTHICCKUX 3aHATHI
3aHATHUHU
1 O6meTeopeTquCKHe OCHOBHBIE 3aKOHEI M TOHATHS XUMHUH
BOIIPOCHI XUMHUHU HpaBI/IHa " OIpCACIICHUA, UCITOJIB3YEMbIC B TUCIUILIINHE.
XuMHuueckass KHHETHKA U paBHOBECHC.
1 O6HICT€OpCTI/ILIGCKI/Ie CDaKTOpBI, BJIMAIOIINUEC HAa CKOPOCTb XUMHWYCCKUX peaKuHﬁ. O6paTI/IMLIe n

BOITPOCHI XUMHHU

HEOPATUMBIC XUMHWYCCKUEC PCAKIIUU.

5.4. JJabopaTopHble pabOThI

HanmenoBanue pasaciia

Ne
asy U TCMbI J'Ia60paTOpHLIX HanmenoBanue u COJACPpIKaHnC Ha60paT0pHBIX pa60T
P pabot
1 O6U_IeTeOpeTI/IquKI/IC KHaCCI/I(I)I/IKaHI/IH HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ.
BOIPOCHI XUMHH M3yueHue CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCAMHEHUIA.
06 PacTBOpHBI 1 CBOMCTBAa paCTBOPOB
1 IHETCOPETHICCKUC I/I3yquI/1e Iponecca qJucconranyy BEIECTB B pacTBOpax,
BOHPOCHI XMMIH H3YUYCHHC IIpo1eCCa THAPOIn3a COJICH.
1 O6H1€T€OpeTI/I'-IeCKI/Ie OKHCIUTETEHO-BOCCTAHOBUTEIBHEIE peakuuu

BOITPOCHI XUMHHU

I/I3yquHe OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.




5.5. CamocTosiTenpHas paboTa 00yJaromuxcs

Ne | HaumeHoBaHue pasnena .
CogeprkaHre caMOCTOSTEILHON pabOThI
pa3n| AMCHUILUIMHBI U TEMBI
06 Crpoenue aTomMa ¥ CUCTEMAaTHKa XUMUYECKUX IJIEMEHTOB
1 IIETCOPETHHCCKUC | paGoTa ¢ OCHOBHOI M IOTIONHUTENLHOM TUTEpaTypoil. BeimonHenue
BOIPOCHL XUMUH JoMainHux 3agaHuid. [lonrotoBka k 3a4€Ty.
06 XuMuUecKas CBSI3b M MEKMOJIEKYJIIPHbIE B3aUMO/ICHCTBHUS.
1 IETCOPCTUICCKUC 1 PaGora ¢ OCHOBHOI U AOMOIHUTEIBHOM IUTEpaTypoil. BeinonneHne
BOHPOCEL XUMUH noMaiHux 3aganuid. [lonrotoBka K 3a4€Ty.
06 OCHOBHBIE 3aKOHBI U TTOHSITHUS XUMHUHU
1 IICTCOPCTIHCCKHC | paGora ¢ OCHOBHOI U JIOTIONHUTENBEHOM INTEPATYPOii. BhinonHenue
BOHPOCKL XUMHH JoMalnHux 3agaHuid. [lonrotoBka K 3a4€Ty.
Krnaccudukanus HeOpraHmuecKux COeAMHCHUN
L O6mereopernyeckue | Opopmienne oTu€ra no naboparoproii pabore. Pabora ¢ 0CHOBHOH 1
BOIPOCHI XUMUH JIOTIOJTHUTENIbHOW JIUTEPaTypoOid. BeIloNIHEHE TOMALIHUX 3aJaHUMN.
[ToaroroBka k 3auéry.
DHepreTuka XUMUYECKUX PEaKIUii
06 TerutoBsie 3¢ HeKThl XUMUYECKUX peakinii. CaMonpon3BOIILHOCTh
1 METCOPCTUICCKUC | horekanns peakiuil. TepMoaHHAMHYECKHE TApAMETPhl XHMHIECKUX
BOIHPOCEL XUMHH nporeccos. PaboTa ¢ OCHOBHOI ¥ JIOTOTHUTENBHOI THTEPATypPOii.
Brinosnnenue nomamuux 3aganui. [loaroroBka K 3a4€ry.
06 XuMHYecKasi KHHETHKA U PABHOBECHUE
1 IHETCOPETUHCCKUC | paGoTa ¢ 0OCHOBHOI M IOTIONHUTENLHOI TUTEPaTypoil. BemonHenue
BOHPOCEL XUMHH JoMamHux 3aganuid. [lonrotoBka K 3a4€Ty.
PacTtBOpBI M CBOIICTBA paCTBOPOB
1 O6uereopernyeckue | Oopmienne otuéra no aboparopHoii padore. PaboTa ¢ 0CHOBHOH U
BOIIPOCHI XUMUH JIOTIOJTHUTEIbHOM JIMTEpaTypOl. BeInoiHEHE TOMAIIHUX 3aJaHUMN.
IToaroroBka k 3auéry.
OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKITUHI
1 O6mereopernyeckne | Opopmiierne oTuéra o 1aboparopHoii pabore. PaboTa ¢ 0OCHOBHOH
BOIIPOCHI XMMUH JIONTOJTHUTENIbHOM JIMTEpaTypoil. BeioHEHE TOMAIIHUX 3aJaHUM.
[ToaroroBka K 3a4éry.
06 XuMHsT METAJIIIOB
1 IHETCOPETHHCCKUC | paGoTa ¢ 0OCHOBHOI M IOTIONHUTENLHOI TUTEPaTypoil. BemonHernue
BOMPOCHI XUMUH JoMairHuX 3agaHuid. [lonrotoBka K 3a4€Ty.
06 OCHOBBI 2JIEKTPOXUMUU. ['aTbBAHMYECKUE IIIEMEHTHI.
1 IHCTCOPCTUICCKHC | PaGoTa ¢ OCHOBHOI M TOTIONHUTENBHOI JTUTEpaTypoil. BhIoHEHNE
BOTIPOCBI XHMUH JoMalHuX 3aaanuii. [loaroroska k 3a4éry.
C Koppo3sus metanioB. MeToibl 3a1IUThl OT KOPPO3UU
2 TICHHMATLHBIC BOTIPOCHT | pagora ¢ 0cHOBHOI M IOMONHUTENBHOM THTEPaTypoil. Brimonnenue
XUMUN JoMalHux 3agaHuid. [lonrotoska k 3a4€Ty.
C OCHOBBI OPraHNYECKON XUMHUH U XUMUU TTOJIUMEPOB.
2 TICIHATBHBIC BOIIPOCHL | paGaTg ¢ 0CHOBHOI M JOMOTHUTENBHOI JuTeparypoiul. BeimonHenue
XUMUN JoMalHux 3agaHuid. [loaroroska k 3a4€Ty.
JucniepcHbie CUCTEMBI U KOJIJTOUHBIE PACTBOPBI
) CrienuanbHbIe BOIPOCHI [ToHsITHE W TUTIBI JUCTIEPCHBIX CUCTEM. Y CTOMYMBOCTD TUCTIEPCUH.
XUMMWH Crpoenue mutniemisl. Pabota ¢ OCHOBHOM ¥ TIOTIOJIHUTEITbHON
auTeparypoi. BeimoaHenue qoMamHux 3aaHuid. [loarotoBka k 3a4€ry.
XUMHYECKUE POLIECCHI B BXKYIINX CTPOUTENIbHBIX MaTepuanax
CnennaiibHbIe BOIPOCHI N o N
2 Pabota ¢ OCHOBHOW U JOTIOJIHUTENBHOMN TUTEPaTypoii. BeimonHeHue

XUMHNHU




JoMaiHuX 3agaHuid. [lonrotoBka K 3a4€Ty.




6. Meroauyeckue MaTepuaJibl 1JI51 CAMOCTOATEILHONH pad0Thl 00y4AIONIUXCSH MO AUCHHUILIAHE
(MoayJi10)

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpuoOpeTeHrs HeoOOXOUMBIX 3HAHUI U HaBBIKOB BaXKHA perysipHas padoTa ¢ KOHCIIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHbIM MaTeprayioM (yueOHUKA, TEPBOMCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocCTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOTO MaTepuala; pelieHue 3aja4d u ypaKHEeHUu! 1o
o0pa3sily; pellleHre BapuaTUBHbBIX 33/1a4 U yIpaxxHeHUi; Eciu caMocToaTebHO He yaaeTcst pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOM CHCTEMaTU3MPOBAHHBII MaTepHrall, IPaKTUUECKUX U Ja0OPATOPHBIX 3aHIATUN, IPEAIOIATratoINuX
3aKpeIuIeHNe U3y4EeHHOro MaTepraia v (OpMUpPOBAHKE Yy 00yUArOIIErocss HeOOXOAMMBIX 3HAHUH, YMEHUH U
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3Yy4€HUs TUCLMILIIMHBI SBIAETCS CaMOCTOSATENIbHAS padboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPaKTUYECKUM U JJaOOPAaTOPHBIM 3aHSITUSAM, TOATOTOBKY K aTTECTAlIMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHEeIHOro OCBOCHM S JUCLUIUIMHBL  HE00XO0IMMO MOCEIIaTh BCE 3aHATHS, T.K. JIIOOOH MpoIycK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JIEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOSATEIHHOU PabOTHI IO U3YUYCHHIO TUCIUTUIMHEI 00yJaroIMMcst He0OX0IMMO: 1) TOBTOPHTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTD MPAKTHYECKHUE 3a]]JaHUS B paMKaxX U3y4yaeMoOil TeMbI; 3) 03HAKOMUTHCS C METOUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00paTOPHBIX padoT; 4) MOATOTOBUTEH OTYETHI TIO BBITIOJTHEHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIINH € yKa3aHUEM 3TaIlOB UX (POPMHUPOBAHMSI B IPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI onpoc, TECTHI,
1 | OOmereopeTnyeckre BOMPOChl XUMUU

1.5, OIIK-1.3 penieHue 3agau
2 | CremManbHbIC BONDOCE! XHMIH OIIK-1.1, OIIK-1.4, OIIK- |ycTHBIi onpoc,
" p 1.5, OIIK-1.3 pelIeHne 3a1a4, TECTHI.

OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,

3 | Kontposns 1.4, OIIK-1.5 pelIeHue 3a/1a4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHHSI UM MHBIE MaTepUabl TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenue 3a4é€Ta Mo NUCUUIUIMHE MPEATNOIAraeT BHIIIOJHEHUE JIBYX aTTECTAIlMOHHBIX padoT 3a
CEMECTp JJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOpa nocTrxkeHus komrerennuii OIIK 1.1, 1.3, 1.4.,
1.5.

ATttectanimonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUECKast CBSI3b, KIacChl
HEOPraHMYECKUX BEIECTB, 9KBUBAJICHT, KHHETUKA XUMHUUECKUX PEaKIIHii

ATtTectanonHas pabota Ne2 BKItOUaeT B ce0sl TEMbI: AJIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3HUs
METaJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTsl Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3alUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoH(urypanuto atroma. KakoBa BaJIeHTHOCTb aToma?

Ne2. 3anucars IpOTYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. IIpu B3aumojieiicTBun 3,24 r TpEXBaJIGHTHOTO MeTajlla ¢ KUCJIOTOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure 3KkBUBaEeHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METalIa.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTalyu3aTopa
sHeprus aktuBauuu ymenbmaercs ¢ 70 kJx go 50 x/x?

No5. 3amucarh IUCCOIMAIIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
ATIOMUHHMS, TUAPOKAPOOHAT HATPHUS, THAPOKCOXJIOPHI ATFOMUHHUS, THIPOKCH aMMOHHMSI. J[71s1 cimaObix
3JICKTPOJIUTOB 3aMMCaTh BHIPAXKEHNE KOHCTAHTHI JTUCCOLUAIINH

Bapuant 3aganuii 1uig ATtectaiiuoHHON paboThl Ne2

Nel. Onpenemuts pH pactBopa, o6bemom 100 My, B koTopom coaepxkutcs 0,063 r a30THOMH
KHCIIOTHI.

Ne2. TToxBeprarotTcs iu THAPOIU3Y pacTBOPHI cieayronux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYIISIPHBIE ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIIMI METO/I0M 3JIEKTPOHHOr0 OaaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakIuy yKa3aTh, KAKOe BEIIECTBO SIBIISIETCS
OKHCITUTEJIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

CuS + HNO3 (koni1.) = CuSO4 + NO2 + H20

Ne4. Berancnauts 3/1C raabBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanuei [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIlMCaTh YPaBHEHHUS dJICKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

NeS5. Kakyro maccy Ca(OH)2 nyxxH0 100aBuTh K 50 J1 BOJIBI, YTOOBI YCTPAHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOJIb/1?

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTaTOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOIYJII0) IIPH NMPOBEIEHUHN TEKYLIETO
KOHTPOJISI YCIIEBaEMOCTH



Orneska
«OTIUYIHOY (3aYTEHO)

3HAHHUSA:

- CUCTEMAaTH3UPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLIMILIMHBL, @ TAKXKE [0 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IIPEACIIBI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAy4YHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPAaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOMN TUTEPaTypHI,
PEKOMEHI0BaHHOH pabouel MporpaMMoii 1o JUCIUIUTHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIIUH

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil nporpamme
KOMIICTCHITHIA;

- BJIaZICET HAaBBIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIeMBbl M HECTaHJApTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOJIHEHUS
3aJJaHNM;

- TPaMOTHO 00OCHOBBIBAET X0/ PEIICHNUS 33/1aY;

- 0e3yInpeyHo BiIajeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl UCIIOJHEHUS 3aJaHUM

Onenka
«XO0pOo1LI0Y» (3aYTEHO)

3HAHUS:

- IOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
pabodeii mporpaMMoi o JUCIHUILTHHE (MOIYITIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIENIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaThb UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKH U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 UCIOJIb30BaTh B
MIOCTAaHOBKE U PEILIEHUHN HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIIEHHBIX B pabouell mporpamme
KOMIICTCHITH;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/IJaHUI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI 663 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO pPYKOBOJACTBOM MperioaaBaTejisd pellaTb CTAHAAPTHBIC 3a1la4r
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UICTOYHUKOB, PEKOMEHI0BAaHHBIX paboueil mporpaMmoit 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB M (WJIHM) ONbITa TPO(eCCHOHATbHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS

1. Knaccugukaius HeOpraHn4eckux CoeAMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHNE,
KHCJIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHYECKHE CBOMICTBA.

2. Ctpoenue atoma. KBaHTOBBIE uncCia: 0003HaYeHUE, (PU3MUECKUI CMBICI.
. Hpunun [Haynu. Ipasuno Xynaa. [pasuno KieukoBckoro. CTpoeHue 371eKTPOHHBIX 000JI0YeK

(98]

aTOMOB.

. [lepuoanueckuii 3akoH u nepuoanyeckas tabmuna J[. 1. Menaeneesa.

. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJspHAasi, HOHHASI CBSI3b.

. Xumuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.

. KommiekcHbie coeiMHEHUs: CTPOCHHE, TOTyYEeHNEe, HOMEHKIIATYypa.

. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIHA.

. Kunetnka xuMuueckux peakuuid. 3aKoH JAelcTByOmMM Macc. I3MeHeHrne CKopoCcTH npu
W3MEHEHUHU KOHIICHTPAIH BEIIECTB, NaBleHNs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHUT, OT KaKMX HE 3aBHUCHUT.

10. Temmeparypa kak (pakTOp KHHETUKH XUMUYECKHX PEAKIIHii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [IpaBuno Bant-I'odda, ypaBuenue Appenunyca. Katanuzaropsl: onpeaeneHue,
MIPUHLIUI AEHCTBUSA HA MEXaHU3M PEAKLIHM.

11. Xumudeckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHUS, 3aMMCh KOHCTAHTY PAaBHOBECHS B 00IIEM

Nellie JBEN le) SV, I N




Buje. [Ipunnun Jle lllaTtense. Biusinue temnepaTypsbl, JaBJIECHUS M KOHIICHTPAIM BEIIECTB HA CMENIECHUE
paBHOBECHS.

12. CriocoOb! BbIpaKeHHs] KOHIIEHTPAIMKU PACTBOPOB: Ha3BaHUs, GOPMYIIbI, AMHUIIBI U3MEPEHHUS.

13. Dnektponutraeckas aucconnanus. CUIbHBIC U c1a0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
Crenenb U KOHCTaHTa Aucconranuu. CMeeHre XMMIUYeCKOro PaBHOBECHS ITPH TUCCOLIMALIUY (BIIUSHUE
TEeMIEpaTyphl, pa30aBieHUs], OTHOMMEHHBIX HOHOB).

14. Nonnoe npousBenenue Boabl. Bogoponusiil mokaszarens cpezbl. Pacuer pH cuibHBIX 1 c1aObix
3JIEKTPOJIUTOB.

I'unponus coneit. CmelnieHne XUMUYECKOTO paBHOBECHS Mpoliecca IHIpou3a (Temieparypa,
pasz0aBiieHre, OTHOUMEHHBIC HOHBI).

15. XecTkocTh BOJIbI, €€ BUIIBI, CIIOCOOBI YCTPAHECHHUSI.

16. lucniepcHble cUCTEMBI, UX Ki1accuuKalys, CTpOSHNUE MUIIEILIBL.

17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETaUIAMH,
BOJIOM, KMCIOoTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DNEKTPOXUMHUYECKHUH Psijl HAlIPsHKEHUS METaIOB.

18. 'anpbBaHMYECKHIA 37IEMEHT: IPUHLIUI PabOThI, MPOIIECCHl HAa KaTOe, MPOLIECChl Ha aHOJIE,
OTIIMYME OT dJIeKTpoin3a. YpaBHeHre HepHcTa — BeIuncieHne noTeHnuaina Juist aiaekrpona. CTtaHaapTHbII
anexkTpoanbii noteHuan. 3/C raapBaHUYeCKOro AIEMEHTA.

19. DnekTponus: onpeneneHue, OTINYNE OT FAIbBAHUYECKOTO 3JIEMEHTA. DIEKTPOIU3 BOJbI, CONEH,
KHUCTIOT U OCHOBaHUi. 3akoHbl Papaes.

20. Koppo3ust MeTauioB B KUCJIOW, HEUTPAIBHOU Cpe/ie B KUCIOPOAHONU U OECKUCIOPOIHOM cpeie.
Buas! koppo3un. MeTopl 3aIUTHI METAIUIOB OT KOPPO3HH.

21. Baxkneiimve npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIIHbBIE H THIPABINYECKUE BOKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI ITPU UX MOTYYEHUU U TBEPACHUH.

22. [lonumepHble MaTepUaIbl, UX 0COObIE CBOMCTBA, OCHOBHBIC BH/IBI TTOJIUMEPOB, O0JIACTH UX
MIPUMEHEHUS.

7.4.2. llpakTrueckue 3a1aHus JIJIsl TPOBEICHUSI POMEKYTOYHOM aTTeCTAllU 00YUYaIOIUXCs

1. Hanucath ypaBHEHHE XMMUYECKOH peakIy, pacCTaBUTh KOI()HUIIMEHTBHI.

2. PaccunTtath BBIXOJ IPOYKTA, UCIIOJIB3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrats TenaoBoi 3¢ ekt XUMUYECKOH peakiyu.

4. PaccunTarh N3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIIMU NPYU U3MEHEHUH KOHIIEHTPALIMK BELLECTB
WIM TEMIIEPATYPHI.

5. Hanicats ypaBHEHUE 2JIEKTPOJIUTUYECKON AUCCOLUALIMY U BBIPAKEHUE JIJIs1 KOHCTAHTBI
JUCCOLMALINY.

6. Paccunrarh 3Hau€HHE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanucatb ypaBHEHHE IMAPOJIN3A COJIU.

8. CocTaBUTh CXEMyY raJIbBAHUYECKOTO 2JIEMEHTA, paccunTarsh DJC aToro snemenra.

9. BruncanTh Maccy BEIIECTBA, BBIIEIUBILErOCS TP 3JIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPENEIUTh OKUCIUTEND U
BOCCTAaHOBUTEb.

11. Hanmncats ypaBHEHHE peakiuy MeTalla C BOJOM, KUCIOTON WM PaCTBOPOM IIEIOYH.

12. CocTaBUThH CXEMY 3JIEKTPOXUMUYECKON KOPPO3UU METAIIIIOB.

[MpakTrueckue 3a1aHus A1 TPOMEKYTOYHOM aTTecTalliy pa3MeleHsl o aapecy SMMOC Moodle
(https://moodle.spbgasu.ru/mod/page/view.php?id=79069)

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (IpHU HaTHYHH )
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(urv) ombITa MPOQPECCHOHATBHOM IESTETFHOCTH, XapaKTePU3YIOIIIE dTArbl JOPMHUPOBAHUS KOMITETCHIINN
KoHTponb ypoBHS YCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH 1 PUOOPETEHHBIX HABHIKOB
(BrmaieHui ) OCyIIECTBISIETCS B PAMKAX TEKYIIEro M MPOMEXKYTOYHOTO KOHTPOJISI B COOTBETCTBHH C
[TooxxeHneM o TeKyIIeM KOHTPOJIE B MPOMEXyTOUHOM artectanuu ooydatomuxcs B CII6IACY.
Texymumii KOHTPOJIb OCBOGHUS! KOMIIETEHLMH 110 TUCIMITIIMHE TPOBOIUTCS IPU U3yYSCHUU
TEOPETUYECKOTr0 MaTepuaa, BhIMOJIHEHUH 3aJaHUH Ha MPAKTHUECKUX 3aHATHSIX, c/Jaue OTYETOB IO
71abopaTopHBIM paboTaM, BHIIOJHEHUH MHIUBUAYAIbHBIX 3a/JaHHH B ()OpME KOHTPOJILHON PabOTHI,



pacueTHO-rpaduueckoil paboTel. TekyieMy KOHTPOIIIO MOMJIEKHUT IMOCEIAEMOCTh CTYICHTAMH ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.
HtoroBoii orieHKON OCBOCHUS AUCITUTUTMHAPHBIX KOMIIETEHITUH (Pe3yIbTaToOB 00yUYEHUS 110
JTUCIIUIIMHE) SIBJIIETCS IPOMEXKYTOUHAs aTTecTanus B hopme 3auéTa, MPOBOAMMAs C YUETOM PE3yJIbTaTOB
TEKYIIEro KOHTPOJIS B CEMECTpE.

7.6. Kputepuu oneHuBanus ¢hOPMUPOBAHHOCTH KOMIIETEHIIMN TIPY TPOBEICHUH IPOMEKYTOUHOU

aTTecTaluu
YpoBeHb OCBOCHUS U OLIEHKA
Ouerka Ouenka
«HEYJIOBJIETBOPUTEIH Ouenka «xopotio» | OlLeHKa «OTIIUYHO»
«YAOBIIETBOPUTEIHHO»
HOY
«HE 3a4TCHOY «3a4TECHOY
YpoBeHb 0CBOCHUS YpoBeHb ocBoeHUs | YpOBEHb OCBOCHHUSI | YPOBEHb OCBOCHUS
KOMIIETEHIINH KOMITIETEHIINH KOMIETEHIINH KOMIIETEHIINH
«HEIOCTATOYHBI. «TOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKHUII.
Kommereniiuu ne Kommereniun Kommerenun Komnerenmn
c(hopMUPOBaHBI. c(hopMUPOBaHBI. c(hopMUpPOBaHBI. c(hopMUPOBAHBI.
3HaHUs OTCYTCTBYIOT, CdopmupoBansl 3HaHus OOLIUPHBIE, 3HaHus
YMEHHUSI U HaBBIKU HE | 0a30BbIE CTPYKTYPHl |CHUCTEMHBIC. YMEHHUS | apryMEHTHUPOBAHHBIE,
Kprrepun chopMHUPOBAHbI 3HAaHUU. Y MEHHUS HOCST § BCECTOPOHHUE.
S — dbparmMeHTapHbI U PENpOAYKTUBHBIN YMmenus
HOCSIT Xapakrep, YCTEIIHO
pPENpPOAYKTUBHBIN MPUMEHSIFOTCS K MPUMEHSIOTCS K
Xapakrep. PEIIEHUIO TUTTOBBIX PEIIEeHUI0 KaK
JlemoHcTpUpyercs 3a/laHuH. TUIIOBBIX, TaK U
HU3KHUI ypOBEHb JlemoHcTpupyercs HECTaH/IaPTHBIX
CaMOCTOSITEIbHOCTH JIOCTATOYHBIH TBOPYECKUX 33/IaHUU.
MPaKTUYECKOTO YPOBEHb JlemoHCTpUpYeTCs
HaBbIKA. CaMOCTOSITEJIBHOCTH BBICOKHI YPOBEHb
YCTOWUYHBOTO CaMOCTOATENIbHOCTH,
MPaKTUYECKOrO0 | BBICOKAs aJallTUBHOCTh
HaBBIKA. MPAKTHYECKOTO HaBbIKA




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETMOJIHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aJaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3ajiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3a4TCHO)» BBICTABIISETCS, €CITH CPETHEE apHUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOoAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneyeHue TUCIMIIMHBI (MOTYJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 [Bontpomerok B. B., O6mas xumus, Munck: Beimitiias mkona, 2012

http://www.iprbooksh
op.ru/20236.html

9 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: U3natensctBo FOpaiit, 2019 434185

3 |I'muaka H. JI., EpmakoB A. U., O6mias xumust, M.: Uaterpan-Ilpecc, 2006 141

4 | AxmeroB H. C., Obmas un Heopranuueckast xumusi, M.: Beicr. mik., 2002 59

JlomoJHUTENbLHAA JIUTEPATYPA

Cemepukos U. C., I'epacumona E. C., ®uznueckas XuMusi CTPOUTEIbHBIX

1 |marepuanos, EkarepunOypr: Ypansckuii ¢penepanbHbiil yausepcuret, ObC

ACB, 2015

http://www.iprbooksh
op.ru/68308.html




Usnesa E. A., Tkauenko U. M., Manbkosa I1. A., Jlykamenko A. B.,
2 | AemunoB M. P., Kmumoukun FO. H., Oprannueckas xumusi, Camapa:
CamMapckuil rocyjapcTBeHHbIN TexHuueckuil yausepeutetr, ObC ACB, 2020

http://www.iprbooksh
op.ru/105221.html

3 |AxwmeroB H. C., O6miast u Heopranmueckas xumusi, CI106.: Jlanp, 2014 50

Canxkr-IlerepOypr: Jlans, 2023

I'enepman M. U., Kosanesuu O. B., FOctpatos B. I1., Kommonnnas xumus,

https://e.lanbook.com
/book/288854

yausepcutet, ObC ACB, 2013

Axumos JI. U., Aanpeesa H. A., Akumos JI. 1., Xumus, Cankr-IletepOypr:
1 |Cankt-IleTepOyprckuii rocynapcTBeHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIN

http://www.iprbooksh
op.ru/26881.html

AobakymoBa P. A., Akumos JI. U., AaapeeBa H. A., banemakor M. /1.,
I'onuaposa U. B., Unuuk B. B., Muponos A. M., Muponos /1. A., IlaBios A.

http://ntb.spbgasu.ru/

2 H., Cysepuesa O. JI., Yxuna A. B., Xanuna O. M., Akumos JI. 1., Xumus, elib/00091/
CII6., 2008
3 [Tenpdpman M. U., FOctpatos B. I1., Xumus, CII6.: Jlans, 2017 50

OObyuaromuecs u3 ynciia uHBanuI0B 1 nul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTEeNbHBIMU pECypcaMu B (popmax, alaiTUPOBAHHBIX K OTPAaHUYCHUSIM UX

300pPOBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenoanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

O6mas xumus nis cryaentoB CIIGIACY

https://moodle.spbgasu.ru/course/view.p
hp?id=2994

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
YuebHoe nocodue. 2-¢ u3., crep. - CI10.: M3gaTenbcTBO
«JIaaey», 2009. - 528 c.

https://e.lanbook.com/book/4030

XuMus B CTPOUTCIILCTBE

http://window.edu.ru/resource/163/6516
3/files/88.pdf

[lerpoBa XUMU A BAXYIIUX CTPOUTEJIBHBIX
MATEPHAJIOB

http://window.edu.ru/resource/163/6516
3/files/88.pdf

Axwmeros H. C. O0mast u HeopraHndeckas XuMus: Y 9eOHHK. — 8
-e U3, crep. - CI16.: M3narenscTBo «Jlanb»,2014. - 752 C.

https://e.lanbook.com/book/50684

OO6mmast XuMust AJ1 CTYICHTOB OYHO-320YHOTO U 3a0YHOTO
OTJICJICHUS

https://moodle.spbgasu.ru/course/view.p
hp?id=3157

8.3. Ilepeuennb cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

[lepuonnueckue nznanus CII6IACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

O6pazoBarenbHble HHTEpHET-pecypcbl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

Nudopmannonnas cetrb CHEMMET (Poccust) Ha cepBepe XUMHUYECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYITHOCTBIO 0a3 JAaHHBIX TTO XUMUH
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), pacIipe/ieJICeHHbIX Ha -CepBepax B
npeeniax pocCUUCKoM yacTu cetu Internet u BkirodaeT oTe4eCTBEHHBIE U

3apyOekHbIe HH(POPMAIMOHHBIE PECYPCHI IO XUMUH

www.chem.msu.su

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl

CIIGIACY

www.spbgasu.ru

Poccuiickas rocynapcTBeHHast 6ubanorexa

www.rsl.ru




Hayunas snexkrponnas oubnuorexa eELIBRARY.RU

Hayunas snektponHas
oubmmoreka eLIBRARY.RU

HNHuTepHeT-TpeHaxkepsl B chepe 00pa3zoBaHus

http://www.i-exam. ru

Cucrema aucrannuonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

DJIeKTPOHHO-0MOJIMOTe HAasl cucTeMa u3aaresbcTa "Jlanp" https://e.lanbook.com/

8.4. Ilepeuenb HH()OPMAITOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX ITPH OCYILECTBICHUH 00pa30BaTEIbHOTO
npolecca Mo JUCUUILINHE, BKIII0Yas IIEPEUCHB JIMIIEH3UOHHOTO ¥ CBOOOHO PAcIpOCTPaHSIEMOro

POrPaMMHOTO O0eCTICUeHUS

HaunmenoBanue

Crnioco6 pacripocTpaneHus
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Jorosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH YYEOHBIX ayIMTOPUI U TTOMEIICHHI IS CAMOCTOSITEIIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
MOMELLEHUH /17151 CAMOCTOATEIbHOU paboThl

OcHaieHHOCTh 000PYA0OBAaHUEM U TEXHUICCKUMU
cpelcTBaMu OOyueHuUs

40. YyeOHble ayUTOPUU JIJIsl TPOBEICHUS
NPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpyINIOBBIX U UHIUBUAYATBHBIX
KOHCYJIbTAINH, TEKYILEr0 KOHTPOJIS U
IIPOMEXYTOUHOM aTTECTALNH

Meb6enb: Croubl (apThl), 10cKa MeJoBasi, 10CKa
MapkepHasi, crou Jadopatopuslil JIO-100, cron
nabopaTtopubiit Manbiid JIO-OO0, mkad BBITIKHOMI C
I10JIBOZIOM BOJIbI,

OO6opynoBaHue: TPOEKTOP, IKPaH, BEChl TEXHUUECKHUE,
YCTaHOBKA TUTPOBaJIbHAasl, CEKYHIOMED,
nabopaTopHbIi peocTar, koHaykromerp Waterproof
ECScan Low, Becsr ananutnueckue GR-120,
MarHuTHBIE MEIIAJIKH, BeChl JabopaTtopubie: BJITD
2200, BJIT-1100, BJITD-150, neusr mydenbuas 3 1
CHOJI-3/11, cymmnsnsiit mkad NOL 24/200, pH-
MeTp-MuuBonbT™MeTp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
n3mepurelnb «Cratyc-2», CUéTYUK a3POUHOB
«Candup»

Xumuyeckas nocynaa (mpoOUpKH, TATUBbI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUIETKH, IITATUBHI 17151 IPOOUPOK),
XUMHUYECKHE PEaKTUBBI.

VYueOHO-HaIAHbIE ITOCOOUS M IIAKATHI:
[lepuoanueckas cucteMa XUMUYECKUX HIEMEHTOB
J.M.MenneneeBa, Tabauia pacTBOPUMOCTH B BOJIE
BaXHEHIINX COJIEN U TMAPOKCUIOB, CTENEHb
JUCCOLMALINY KUCIIOT ,IEN0YEH U COJIell B BOJHBIX
pactBopax, IIponsBenenne pacTBOpUMOCTH
HEKOTOPBIX HEKOTOPBIX BemecTs npu 180 C,
KoHCTaHTBI HECTOMKOCTH KOMITJIEKCHBIX MOHOB, Cxema
BOJOPOJHOTO 3JIEKTPOAA, Psi HanpsKeHus: METalIoB.
HopmanbHble (cTaHIapTHBIE) 3JEKTPOIHBIE
MOTEHLIMAJbl, XMMHYECKHE CBOICTBA METAJIIOB,
3ammTa MeTatia OT Koppo3uu(IpoTekTopHas), Cxema
KOHTaKTHOM KOppo3uu MeTaios, Cxema
KOPPO3UOHHOI'O Pa3pyILICHHUs Kele3a




39. IlomereHust AJ1si CaMOCTOSTEIILHON PaboThI

[Tomemenue ast CaMOCTOSTENLHOM paOOThI
(uuTanpHbIN 3251 OuOMMoTeku, aya. 217): IIK-23 mr., B
T.4. 1 mr.- I[IK mis mur ¢ OB3 (cucreMusiii 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

IT1O Microsoft Windows 10, Microsoft Office 2016

39. YueOHbIe ayTUTOPUH JIs1 TPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

VYyebHas ayuTOpHs 1Jis1 TPOBEACHUS 3aHATUIA
JIEKIIMOHHOTO TUTIA, KOMIUIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIA IPOEKTOpP, IKpPaH, ayJIuOCHCTEMA),
JI0CKa, SKpaH, KOMILUIEKT y4eOHOi Mebenw,
nojaKiIoueHue K komnbioteproit cetu CIIOIACY,
BbIXOJ B IHTEpHET.

39. YueOHbIe ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKHUX 3aHSATUI, KypCOBOTO
MPOEKTUPOBAHUS (BBIMIOJIHEHHS KypCOBBIX paboT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MIPOMEXKYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMILIEKT
y4eOHOM MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Beixon B HTEpHET.

Jlig naBanuaoB u sl ¢ OB3 obecrnieunBaroTcs crieliialbHbIE YCIOBUS AJIs OJyUYEHUs
0o0pa30BaHMs B COOTBETCTBUU € TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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