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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHBIO OCBOCHHA NJUCHUIINIMHBI ABJIACTCA IOJYUCHUC 3HAaHUHU II0 XHUMMHU, O6€CH€‘II/IBaIOIJ_IeI\/'I OCHOBY

MOATOTOBKH Oakanaspa,

JOCTAaTOYHOM I

peLeHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX,

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

3amaun JUCLUILINHEL.

Nzyuenue:

1. COBPCMEHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHUHU BEUICCTBA, O 3aBUCUMOCTH CTPOCHUSA U CBOMCTB
BE€IICCTB OT ITOJIOKCHUS COCTABIIAOINUX UX 2JICMCHTOB B HepHOﬂquCKOﬁ CHUCTEMC U XapaKkTepa
XHUMHYECKOH CBSI3U MMPUMCHUTCIJIBHO K 3aa49aM XHUMHYSCKOHN TCXHOJIOTHUH,

2. IIpHUPOALI XUMHYCCKUX peaKHHfI, HCIIOJIB3YEMBIX B IIPOU3BOJACTBC XUMMHUYCCKHUX BCHICCTB U
MaTCpraJIOB, KHHCTHYCCKOI'O U TCPMOJAUHAMHWYCCKOI'0 MOAXO0A0B K OITMCAHUIO XUMUUYCCKHUX ITPOLECCCOB C

LIEJIbI0 ONITUMU3ALUY YCIOBUM UX NPAKTUYECKOW peann3alny;

3. BaXHEHMIINX CBOWCTB HEOPIraHUYECKUX COEAMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCHMOCTH OT IIOJIOKEHHUSI COCTABIIOIIMX UX 3JIEMEHTOB B Ilepuonnueckoit cucreme;
4. COBPEMEHHBIX TEHACHLUN Pa3BUTUSI HEOPTaHNYECKOW XUMHUH U HEOPTaHUUYECKOT O

MaTepHaToOBEICHHS.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 M CHUILINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYNBaloIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQeccHOHATBHON
JICATEIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXe MaTeMaTHYECKOTO
amrmapara

OIIK-1.1 BeisBnsier u
KIaccuuuupyer Gu3ndecKue
Y XUMHUYECKHUE MPOIIECCHI,
IPOTEKAIOIINE Ha 00BEKTE
npodeCcCHOHAILHON
JeSTEIbHOCTH

3HaeT
XUMHUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBA
XUMHUYCCKUX DJJICMCHTOB U HUX COGHHHGHHﬁ,
COCTaBJISIOIINX OCHOBY CTPOUTEIIBHBIX
MmatepuaiioB. EcTecTBeHHOHAYYHYIO CYITHOCTb
npo0Jem, BO3HHUKAIOIINX B X0J1e
npodeccCHoHaNBHOM AeSITeTbHOCTH

OCHOBHBIE XHMHMYECKHE SIBICHHUS, 3aKOHBI U
TEOPUHU KJIACCUYECKON U COBPEMEHHON XUMUH,
OCHOBHBIE TOJIOKEHHUSI U PACUETHBIE METOIbI

€CTECTBEHHO-HAYYHbBIX JMCLUIUINH, Ha
KOTOPBIX Oazupyercs U3Yy4EHHE
npodeCCHOHATBHBIX AUCIUITIINH

ymeer

BBISBJISITH €CTECTBEHHO-HAyUYHYHO CYIIHOCTb
npobieM,  XapakTepHbBIX  JUIsI  JaHHOM

npodeccCHoHaNbHOM AeSITeTbHOCTH

MIPUMEHSATD ITOJYYEHHbBIEC 3HAHUS 110 XUMHUU IPU
W3y4YEHUU JIPYTUMX JUCLMIUIMH, BBISBIATH
KOHKPETHOE XHMMHYECKOE COAEpKAHUE B
NPUKIAIHBIX  33a7ad4ax  npodecCHOoHaTbHOU
JeITeILHOCTHU

BJajaeer

uH(popManield O Ha3HAUYEHWH U O00JACTIX
MPUMEHEHNSI OCHOBHBIX XMMHUUYECKHUX BELIECTB
1 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 ),
XapaKTEepHOTO /I 00ObEKTOB
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
TaKXe 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, CIIOCOOOB
U CpEeACTB IOJydyeHUss U  nepepaboTku
UHPOPMALIMK ISl PEHICHUS KOMIUIEKCHBIX
WH)XEHEPHBIX 3a7a4

OIIK-1 CnocobeHn pemiath
3a/1a4d POPECCUOHATILHON
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
JESTSIIbHOCTH

3HaeT
OCHOBHBIC 3aKOHbIl XHMHU W TIPEBpAIICHUS
BEIIECTB, METOABI aHauM3a XHUMHUYECKHX
CUCTEM  €CTECTBCHHO-HAYyYHYIO  CYIIHOCTBH
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 06pa3zoBaTenbHOM mporpammbl 08.03.01 CTpoUTENbCTBO M OTHOCUTCS K 00513aTEBHOM

qacTu yqe6Hor0 I1J1aHa.

No
/o

[IpenmecTByronme JUCHUILTMHBL

KOI[ U HAUMCHOBAHUC MHUKATOPA
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, IPHOOPETEHHBIX B Pe3yiIbTaTe

OCBOCHHS XMMHH (0a3MCHBIM YPOBEHB), (PU3UKH M MATEMATHKH TP TIOJYICHHH CPETHEr0 00IIero
oOpa3oBaHus. Y CIEITHOMY OCBOCHHIO IUCIIUTUIHHEI COMTyTCTBYET MapaJlieIbHOE U3ydeHUE PU3UKH U
MaTEeMaTHKHU KaK 0a30BBbIX €CTECTBEHHO-HAYYHBIX TUCITUTLINH.

JJis yCTIeTHOTO OCBOCHHMSI TUCITUTUIMHEI CTYICHT JOJKEH

3HATB!

1. BakHEHIIIMEe XMMHYECKHE TTOHSITHS: BEIIECTBO, XUMHYECKHUIA AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEIIbHBIC aTOMHAsI U MOJICKYJISIPHASI MACCHI, MOH, AJUTOTPOIIHS, U30TOIbI, XUMUYECKasl CBSI3b,
AIIEKTPOOTPHUIATEIILHOCTh, BAICHTHOCTbD, CTENICHh OKHCIICHUS, MOJIb, MOJIIPHAS Macca, MOJISIPHBINA 00beM,
BEIIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOSHUSI, PACTBOPHI, AIEKTPOIIUT U HEIJICKTPOJIHT,
AIIEKTPOIUTUYECKAS IUCCOLUALIHS, OKHCIUTEIh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
TEIUIOBOH 3(PPEKT peakinu, CKOPOCTh XUMUIECKOU PEaKIuM, KaTallu3, XHMUYECKOE PaBHOBECHCE;

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

3. OCHOBHBIC TEOPUN XUMHH: XUMHUYECKON CBSI3H, HICKTPOIUTUICCKON JUCCOITUAIIH;

4. BaKHEHIIINE BEIIECTBA M MaTEPHAJIbI: OCHOBHBIC METAJUIBI M CILJIABBI, CEpHAs, COJISTHAS, a30THAS U
YKCYCHAsl KHCIIOTHI; IIIEJI0YH, aMMHAK, MUHEPAJIbHBIC YI0OPEHUS, METaH.

YMETh!
1. Ha3bIBaTh HEOPTAHUYECKUE BEILECTBA 10 «TPUBUAIIBHOW» UM MEXTyHAPOJHONH HOMEHKIIATYPE;

2. onpeneNnTh: BAJIEHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX IEMEHTOB, TUIT XUMUYECKOM
CBSI3U B COEIMHEHUSX, 3aps/] MOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIUHEHHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHThI MAJIBIX IIEPUOJIOB IO UX MOJI0XkeHUIO B [lepuonnyeckoii cucreme
J.1. MenneneeBa; oO1rie XMMUYECKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COEIUHEHU;

4. 00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOY XUMHUUYECKON
CBsI3U (MOHHOM, KOBAJIEHTHON, METAIIJIMUECKOM ), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakiuu u
HOJIOKEHHUS XUMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB:

5. BBINOIHATh XUMUYECKHM dKCIIEPUMEHT 110 PaCIO3HABAaHUIO BAKHEUIINX HEOPraHUYECKUX
BEILIECTB;

6. IPOBOJUTH CAaMOCTOSTENIbHBIA OMCK XUMUYECKOM HH(pOpMAIIMK C UCTIOIB30BAHUEM PA3IMUHbIX
UCTOYHUKOB (Hay4HO-TIONYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); nucrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iiepeaadn
XUMHUYECKON MHPOpPMAIIUH U €€ IPEJICTaBICHUS B Pa3IMUHbIX (POpMax; MPOBOJIUTh KPUTHUECKUN aHAIIN3
JIOCTOBEPHOCTH XUMHUYECKOU

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
YCJIOBUAX U OLUCHKU UX HOCHCHCTBHﬁ;

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

o0opynoBaHueM;
4. MeToJjaMU TPUTOTOBJIEHUSI PACTBOPOB 3a/IaHHON KOHILIEHTPALIUU.
duzuka
No Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 NOCTHIKEHUS KOMIIETEHIIUHA
IIK-1.1, IIK-2.1, T1K-2.2, T1K-3.1,
1 |Ouuncrka NpUPOAHBIX BOJ K-3.2

IK-1.1, I1K-2.1, T1K-2.2, TIK-3.1,

2 | OuncTKa CTOYHBIX BOJ [IK-3.2




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 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3ansatus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIIMY TI0 KypCOBOU paboTe (TIPOeKTy),
KOHTpOJIBbHBIM paboTam (PT'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yachl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
yacpl:| 108 108
3a4YeTHbIE eIMHULIBI: 3 3

5. Copepxkanue IMCHUILIHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE 10 pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBEJECHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKUX YaCOB U BU/IOB y4eOHbIX 3aHATHIA
5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJYJIs)

3aHATHUAM), Yac.

KonrakTtHas padora (1o yuyeOHbIM

e Kon
g | nexunum I13 JIP Beero, | MHMKaTopa
No Pa3nensl nUCHUNIINHEL S CP qac HNOCTHXKECHMUS
8 W3 HUX U3 HUX U3 HUX ' KOMHeTeHH
Ha Ha Ha nn
NIpaKTU- MPaKTH- NIpaKTu-
BCEro ueckyio BCETO deckyio BCETO ueckyio
TOJro- TIOJIrO- TOJro-
TOBKY TOBKY TOBKY
L | paznen. ObiereopeTHIecKue
BOIIPOCHI XUMHUHU
OIIK-1.1,
IK-1.4
11 Ob1eTeopeTHuecKue BOPOCH 3| 10 14 16 47 87 O ,
XUMUH OIIK-1.5,
OIIK-1.3
2 |2 paznen. CnenmansHbie
BOTIPOCHI XUMHU
OIIK-1.1,
OIIK-1.3
2.1. 3| 6 2 9 17 ’
CriennanbHble BOIIPOCH! XUMUHU OITK-1.5.
OIlK-1.4

3. |3 pasnen. MHas kOHTaKTHAs

paborta




OIIK-1.1,

OIIK-1.3,
3.1. | Konrpons 3 OIIK-1.4,

OIIK-1.5
4. |4 pa3gen. Kontpoib

OIIK-1.1,

OIIK-1.3,
4.1. | Dopma KOHTPOIIS 3 4 OIIK-1.4,

OIIK-1.5
5.1. JIexuun

Ne | HaumeHnoBanue paznena N
HanmMeHoBaHMe U KpaTKOE COAEPIKAHUE JIEKIIUI

pasn U TEMBI JICKITUI
CrtpoeHue aToMa U CUCTEMAaTUKA XUMHUYECKHUX 3JIEMEHTOB
CocraB atroMHBIX saep. M3oTonbl. CTpoeHne 3JIEKTPOHHBIX 0001049eK
atoMoB. [Ipunnun Heonpenenennoctu [ eiizendepra. KBanToBbIe unca.
1 | Obwereopetnieckne | Tipapyna sanonHenns sMeKTpOHAMI ATOMHBIX opouTaseii. [Ipuamum

BOTIPOCHI XUMUH [Maynu. Ipasuno Xynja. [Ipasuno KineukoBckoro.

[Tepuoaunueckuii 3akoH u Tabnauna /{.1. Menneneesa. [lepuonnunocts
CBOMCTB 3JIEMECHTOB B 3aBHCHMOCTH OT UX OJICKTPOHHOI'O CTPOCHMUS.

XHUMHUYECKas CBA3b U MEXMOJIEKYJIIPHBIE B3AUMOICHCTBHS

O6mereoperuyeckue | XUMHYCCKas CBsA3b. KoBaseHTHas OJSIPHAS, HETIOJISIPHAsT, JOHOPHO-
BOIIPOCHI XMMUH aKILIeNTOpHAas, HOHHAs CBA3b. MeTtaimmyeckas cBs3b. BomopoaHas cBA3b.

Bnusiaue tina cBs3u Ha PU3HKO-XMMUYECKHE CBOWCTBA BEUIECTB.

DHepreTuka XUMUYECKUX PeaKIuii

XuMu4eckasi TepMOoIMHaMHKa. TerioBoi 23 (HEeKT XMMUYECKUX pPEaKITHil.
[Tonstue suTanbnus. 3akoH I'ecca, caencrBue 3akoHa I'ecca. IloasTne
SHTponwus. VI3MeHeHHe SHTPONKH B XOJIe peakiuu. JHeprus [ ndoca.
CaMonpoun3BOJIbHOE MPOTEKAHUE PEAKITUH.

OO6mereopeTHyecKre
BOIIPOCHI XMMHUH

PacTtBOpBI M CBOMCTBAa pacCTBOPOB
O6pa3oBanue pacTBOpOB. PacTBOpUMOCTE, haKTOPHI, BIUSIOIINE HA
pacTBOpUMOCTH BemmecTB. PacTBopumocTs ra3zos. 3akoH I'eHpu.
O6mereoperndeckue | KOHIEHTpauus pacTBopoB. HacklleHHbIC, HEHACHILEHHBIE U

BOIPOCHI XHMUH nepeHachIeHHbIe pacTBOPbl. CrIOCOOBI BRIPAXKEHUS KOHIICHTPALIUN
pactBopoB. Auddys3us u ocmorrueckoe napienue. O0mHe CBOMCTBA
pactBopoB. M3oronnueckuii koapduuuent. 3akoH Payns. Temneparypa
KHIICHUS U 3aMep3aHusi paCTBOPOB.

O6meTeopeTquCKHe CBoiicTBa METAJIOB
BOITPOCHI XUMHUHU B3aHMOﬂCﬁCTBHe MCETAJIJIOB C BOHOﬁ, meji1o4aMu, KUCJIOTaMHU.

JlucriepcHble CUCTEMBI.

Knaccugukarus 1ucnepcHbIX CUCTEM IO pa3Mepy YacTHIl U arperaTHOMY
coctosiHuI0. CBOMCTBA BEIIECTBA B BBICOKOJUCIIEPCHOM COCTOSIHUU.
CBo0oHast TOBEPXHOCTHAS SHEPTHsl. SIBIECHUs copOLUu.
ONEKTPOKUHETUYECKUE SIBIICHHUS.

CHCI_II/IaJ'ILHBIe BOIIPOCHI
XUMHUHU

XUMUYECKHUE MTPOLECCHI B BSKYIIIMX CTPOUTEIIBHBIX MaTepHaIax
I'urnicoBble BsKyIIME BELIECTBA. XMMHUYECKUM U MUHEPAJIbHBIA COCTAaB
CHCHI/IaHBHBIe BOITPOCHI riuH. ['eHe3nc TInH U KaOJIMHOB. HOpTHaHHHCMCHT — XUMHWYECKUH U

XUMHHU MHHEPAIBbHBIN COCTaB, MOJTy4YeHUE. B3auMoaelicTBue MUHEPAJIOB
MOPTJIaH/IIEMEHTa ¢ BooK. Koppo3ust ieMeHTHOro KaMHs 1 OeTOHa.
Bunael kopposun.

OCHOBBI OpPraHNYECKON XUMHUH U XUMHUH TTOJIMMEPOB.
2 CrenuanbHbie BOIPOCH! | OCHOBHBIE KIACChl OPraHMUECKHX COEIMHEHHIT U OTHMEPOB.
XAMHH BricokoMonekynsipHble COEAUHEHHS. TepMOIIaCTUYHbIE U




TEPMOPEAKTUBHBIE MTOJIUMEPBl. XUMHUECKas CTOMKOCTb, CTapEeHUE U
JECTPYKIUS TIOTUMEPOB.

5.2. IlpakTuyeckue 3aHsATUS

Ne
pasz

HanmenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHATUU

HaumenoBanue u COACPIKAHUC NTPAKTUICCKUX 3aHATHH

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

Krnaccudukanus HeOpraHmuecKux COeAMHEHNUN

Krnaccudukanus HeOpraHMIECKUX COSAMHCHUM (OKCHIBI, KHCIIOTHI,
OCHOBaHMUS, COJIM CPEIHKE, KUCIIbIe, OCHOBHbIC): HA3BaHUs, OCHOBHbIE
XMMHYECKHUE CBOMCTBA.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHBI M TTOHITHS XUMHUH

OCHOBHBIE 3aKOHBI XUMHUHNO COXpPaHCHUA MaCChI, IIOCTOAHCTBA COCTaBa,
KpaTHbIX 0THOH.ICHHI>1, ABoraz[po). OCHOBHBIE ITOJIOKEHHS aTOMHO-
MOJICKYJIIPHOI'O YUCHHUA. KommuectBo BEIICCTBA. OKBUBaJICHT BCIIIECTBA.
PacuéT sKBHMBaJICHTHBIX MACC CJIOJKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO6mereopeTndecKue
BOITPOCHI XUMHU

XuMudeckasi KHHETHKA U paBHOBECHE.

CkopocTh XUMHUYECKOH peakiiuu. QakToOpsl, BIUSIONINE HA CKOPOCTh
peakuuii. 3akoH aevictBus macc. [IpaBuno Bant-I'odda. Dueprus
aKTUBalMU. YpaBHeHUEe AppeHunyca. BinusHue karanu3zaTtopa Ha CKOPOCTh
XUMHUYECKUX PEaKIIUi.

OO6patumsie peakiui. XuMuyeckoe paBHoBecre. KoHcTaHTa paBHOBecHS
B FTOMOT€HHBIX U T€TEPOreHHbIX Mpoueccax. CMelleHne paBHOBECHSI.
[Tpunnun Jle Hlatense.

OO6miereopeTndecKue
BOIIPOCHI XUMHU

PactBOpBI 1 CBOICTBa pacTBOPOB.

PactBopsI anekTposnToB. CHIIBHBIC U CITa0bIE 3JICKTPOITHUTHI.
Jlucconmarus coJiei, KUCIOT, OCHOBAaHUM. DIJICKTPOITUTHYECCKAs
muccorranus. CTereHb U KOHCTaHTa IMUCCOIMAIU. 3aKOH pa30aBICHHS
OctBanpaa. MonHoe mpou3BeieHre BObl. BoIOpOo HbBIN TOKa3aTeNb.
Bunet cpenbl B BoIHBIX pacTBopax. ['uaponus coneii. CriocoObl ycueHus
TUAPOIN3A.

OO6mereopeTnvecKue
BOITPOCHI XUMHU

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuunu.

Crenenpb okuciieHus 3yeMenTa. OKHCINTEIbHO-BOCCTAHOBUTEILHBIC
pCaKuuu, uX TUIIbI. OKHCIUTEIN U BOCCTAaHOBUTEIIH. HanpaBneHI/Ie
MMPOTCKAHUS OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX ITPOUCCCOB.

OO61mereopeTnieckme
BOINPOCHI XUMHHU

OCHOBBI 2JIEKTPOXUMUM.

Bo3HMKHOBEHHME CKayKa MMOTEHIMala Ha IIOBEPXHOCTHU pa3iesia MEXIY
METaJUIOM U pacTBOpoM. Bonopoanslii anexktpoa. CtanaapTHbie
3JIEKTPOJHBIE NTOTEHIMANBL. Y paBHeHUe HepHceTa. P akTuBHOCTH
MeTaJlJIoB. XMMHUYECKHUE CBOMCTBA METAJIJIOB.

l"anpBaHnYecKue >MEeMEHTHI. Y CTPOHCTBO dneMeHTa Januans — Axkoou.
Pacuer B/IC.

OrnpezeneHne KaTOIHBIX U aHOAHBIX MPOLIECCOB MPU AJIEKTPOIU3E,
ONpeAeIIeHUE ITPOAYKTOB AJIEKTPOIN3a, 3aKkoH Dapaes.

CrnenuanbHble BOIPOCHI
XUMHH

KOppOSI/ISI MCTAJlJIOB, MeToapI 3alIUThI OT KOpPpPO3HH.

KOppOSI/ISI MeTaJUI0B. Buabl KOppO3HuHu. MeToas! 3alIUThl METAJIJIOB OT
KOppO3UH. 3aIJ_[I/ITHLIC IIOKPBITHA. Buasr HOKpBITHﬁ, AHOJHBIC U KaTOIHBIC
IIOKPBITHA. 3HeKTp0XI/IMI/I‘-ICCKaH 3aluTa, IpUHIUIT JIeHCTBHS.

3

KoHnTtpoib

3auéTHOC 3aHATHE

5.3. JJaboparopHbie pabOThI

No
pas3n

HaumenoBanue pasnena
U TeMbI J1a0OpaTOPHBIX
pabort

HaumenoBanue u conepkanue 1abopaTopHbIX paboT




1 OO61meTeopeTHIECKIe Knaccudukanms HeOpraHm4ecKux CoeTMHEHUH.
BONIPOCHI XHMUH N3ydeHue cCBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.
06 OcCHOBHBIC 3aKOHBI M TIOHATHS XUMHUU
1 IETCOPCTUICCKUC | Oppenenenne MONSPHOI MAacChl SKBHBAICHTA U (aKkTOpa
BOIPOCHI XMMIH SKBUBAJICHTHOCTHU MPOCTOTO U CIOKHOTO BEIIECTBA.
06 XumMuyeckasi KHHETUKA U PaBHOBECHUE
1 IHCTCOPCTUICCKUC | Pl3yyenye BAMSHHISA KOHLCHTPALMHI M TEMIIEPATYPhI Ha CKOPOCTb
BOIPOCHI XUMUU "
XMMHYECKOHN peaKiuu, U3y4YeHHE PaBHOBECHOTO MpoIecca.
06 PacTtBOpBI 1 CBOMCTBa pacCTBOPOB
1 LICTCOPCTHICCKHC N3yuenue npoliiecca qucconualyy BEIecTB B pacTBOpax,
BOHPOCHL XUMUH M3ydeHHe TIPoIlecca THAPOIN3a COTIEH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU
1 O6mereopernyeckue | VI3yUeHHE OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMi IIepMaHraHaTa
BOIIPOCHI XUMUU Kajliuda, fmXpomMmara KaJivsd, ﬁOI[HI[a KaJins B 3aBUCUMOCTHU OT CPCbL
pacTtBopa.
XYM METaJIJIOB
1 O6mereopernyeckue | OOLIME pH3HICCKUE U XUMHYCCKUE CBONCTBA METAIUIOB (B3aMMO/ICHCTBIE

BOITPOCHI XUMHU

K HEMeTaJlJIaMH, BOJIOH, KUCI0TaMu, Kuciaoramu-okuciautensmu: HNO3

pa36, HNO3 xonn, H2SO4 kon).

5.4. CamocTrosTenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBaHnue pazjaena N
ConeprxkaHne caMOCTOSTEbHON paboThI
pa3a| JIUCHMUIUIMHBI U TEMBI
CtpoeHue aTomMa U CUCTEeMaTHKa XMMUYECKUX 3JIEMEHTOB
1 OG61IeTeopeTHIecKre PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
BOIPOCHI XMMUH 3JIEKTPOHHBIMU PECYpPCAMHU, BBIITOJIHEHUE JIOMALIHETO 3a/1aHMUSI.
[Toaroroska K 3a4€ry.
XHUMHUYECKas CBSI3b U MEKMOJIEKYJIIPHBIE B3aUMOJICHCTBHUS.
1 O6uiereopeTHyecKue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMAIIHETO 3aIaHUS.
IToaroroska k 3a4€ry.
DHepreTuka XUMUYECKUX PeaKInid
1 O6ueTeopeTHIecKue PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JTOTIOJTHUTEIHHON JTUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMAIIIHETO 3aIaHUS.
IToaroroska k 3a4€ry.
Knaccudukanmst HeOpraHm4eckux coeuHEeHUN
1 OO01meTeopeTHIecKe PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JTUTEPATYPOH,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHA PECYpCaMM, BBIIIOJHCHUEC JOMAITHETO 3aJaHH .
Odopmienne otuéra no mabopatopHoit padote. [loaroroska k 3auéry.
OcHOBHBIC 3aKOHBI M TIOHATHS XUMHUU
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM Y JIOTIOJTHUTEIHHOU JTUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMM PECYPCAMHU, BBIITOJIHEHUE IOMAIITHETO 33/ IaHUSI.
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.
XuMunueckass KHHETHKA U PaBHOBECHE
1 O6miereopeTHyeckue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE IOMAIIIHETO 3a1aHUs.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.
PactBOpBI 1 CBOMCTBA pacTBOPOB
1 O6ueTeopeTHIecKue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,

BOIIPOCHI XUMHU

JJIEKTPOHHBIMU PECYPCAaMHU, BBITIOJIHEHUE IOMAIIHETO 3a1aHMUs.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.




OO61mereopeTndeckme
BOITPOCHI XUMHU

OKHCTUTENIbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUI

PaGoTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTOJTHUTEIBHON JTUTEPATYPOH,
3IEKTPOHHBIMU PECYPCaMU, BHIMIOJTHEHHE JJOMALTHETO 3aJaHHUS.
Odopmnenue oruéra mo maboparopHoi padote. [lonroroBka k 3auéry.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

OcCHOBBI 2JIeKTpOXUMUU. ["albBaHUUECKHE AIIEMEHTHI.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOTHUTEIBHON JTUTEPATYPOH,
3IEKTPOHHBIMU PECYPCAaMU, BHIMIOJTHEHHUE JOMAITHETO 3a1aHUS.
Odopmnenne otuéra no JadboparopHoii padore. [loaroroska k 3a4éry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XUMUS METAJIOB

Pabota ¢ KoHCIEKTOM, OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYpPOH,
ANIEKTPOHHBIMH PECYpPCaMU, BBIIOTHEHUE JOMAITHETO 3a1aHHS.
Odopmrnenue otuéra o JaboparopHoit padore. [TloaroroBka k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUU

Koppo3ust MeTamioB. MeTobl 3alUThI OT KOPPO3UU

Pabota ¢ koHCIEKTOM, OCHOBHOI U JIOTIOJIHUTEIBHON JIUTEPATYPOH,
SJICKTPOHHBIMHA PECYpCaMU, BBIIIOJIHCHUC JOMAIIHETO 3a/JaHH .
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNH

JucnepcHbie cucteMbl. XUMHUYECKHE MPOLECCHI B BKYIIUX
CTPOUTEIBHBIX MaTepragax

Pabora ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJHUTEIBHOM INTEPATYPOil,
3JIEKTPOHHBIMH PECYpPCaMH, BHIIIOJIHEHUE TOMAILIHETO 3a/1aHMUSL.
IToaroroBka k 3auéry.

CrniennanbHble BOIPOCHI
XUMHU

OCHOBBI OPraHMYECKON XUMUHU U XUMUH OJIMMEPOB.

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA PpECYpCaMU, BBIIIOJIHCHUC JOMAIIHETO 3a/laHU.
IToaroroBka K 3a4é€ry.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOATENIbHON paboTe cTyaeHTa. JJjis yCrenrHoro OCBOCHHS TEOPETUIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHbIM MaTeprayioM (yueOHUKA, TEPBOMCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAEC03aIKCEeH ); COCTaBJICHUE TUIAHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; pellleHre BapuaTUBHbBIX 33/1a4 U yIpaxxHeHUi; Eciu caMocToaTebHO He yaaeTcst pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyIHPOBATH BOIIPOC U 33]1aTh €0 MPENoIaBaTeN0 Ha JEKIUH, TIPAKTUYECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOI cHCTEMaTU3MPOBAaHHBIN MaTepuall, NPAaKTUYECKUX U J1a00paTOPHBIX 3aHATUHN, IPEANOIATAIOIINX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3Yy4€HUs TUCLMILIIMHBI SBIAETCS CaMOCTOSATENIbHAS padboTa
o0yyaroImuxcsi, KOTopas BKJIOYaeT B ce0sl U3y4eHUE TEOPETUUECKUX BOIPOCOB AUCLUILINHBI, IOATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHEeIHOro OCBOCHM S JUCLUIUIMHBL  HE00XO0IMMO MOCEIIaTh BCE 3aHATHS, T.K. JIIOOOH MpoIycK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha mpakTuueckux U 1ab0opaTOPHBIX 3aHATHAX 3aKperuiseTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOSATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUIHHBI 00yJaroIIMMCsi HEOOX0aUMO: 1) TOBTOPHTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTDH MPAKTHYECKUE 33/]aHUS B paMKaxX U3y4yaeMOi TeMbI; 3) 03HAKOMUTHCS C METOJUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
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 KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE 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 | Cremmansnse Bonpocs: xumvmm OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,

1.5, OIIK-1.4 pelIeHne 3a1a4, TECTHI.
3 |Konrpom OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi ompoc,

1.4, OIIK-1.5 pelIeHne 3aaa4, TECThI

OIIK-1.1, OIIK-1.3, OIIK- |ycTHbIi onpoc,

4 | ®opma KOHTPOIIA 1.4, OIIK-1.5 peleHune 3a1a4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEeMECTp JJIsl TPOBEPKHU C(HOPMUPOBAHHOCTH MHIUKATOPOB JocTrxkeHus komnerennuii 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

ATtTectannonHas pabota Ne2 BKIt0UaeT B ce0sl TEMbI: JIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3HUs
METAJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTsl Nel

Nel. OnpenenuTs YUCIIO JIEKTPOHOB B aTOME IIMHKA. 3aIMCaTh MOJHYIO SJIEKTPOHHYIO
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. Ipu B3aumojeiicTBuu 3,24 r TpeXBaJIGHTHOTO MeTaJljIa ¢ KUCIO0TOU Bhiensercs 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 KaTalu3aTopa
sHeprus aktuBanuu ymenbaercs ¢ 70 kJx no 50 x/[x?

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

Bapuant 3aganuii 1uig ATrecTaliuoHHOM 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 MOJIEKYJISIPHBIC ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIIUX COJIEH.

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

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

Ne4. Berancnauts 3/1C raabBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIlMCaTh YPaBHEHHUS dJICKTPOHBIX mpoiieccos. ¢° (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 OLIeHUBAHUSI PE3yJIbTaTOB 00YUEHHUS 110 AUCHUILTUHE (MOIYIIO0) MPU MPOBEACHUH TEKYILETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI1 porpamMmBl,

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

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

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CaMOCTOSITENIbHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yInpeyHo BiIageeT MHCTPYMEHTapUeM YU4eOHOH TUCIHITIIMHBI, YMEHUE eTO
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIIUAX U HAPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLUIUIMHE, YMEHHE €ro HCIO0Jb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

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

- CpeHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B pabouell mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAaJIbHBIN 00beM 3HAHHUHN 110 AUCIUILINHE,

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

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHUCIIIHUAX W HAIIPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

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

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa 1moj; pyKOBOJICTBOM IIPEIO/IaBATENs HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOpUTMa BBIIIOJIHCHUSA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCIIOJIb30BaTh HAY4YHYIO 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 AJITOPUTM BBIIIOJIHEHUS 3a]JaHUIN

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIIUX ATanbl POPMUPOBAHUS KOMIETEHIIMH B ITPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS

1. Knaccugukaius HeOpraHn4ecKux COeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMUYECKHE CBOMCTBA.

2. Ctpoenue atoma. KBaHTOBBIE uncCia: 0003HaYeHUE, (PU3MUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno Kieukosckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.

. [lepuoanueckuii 3akoH u nepuoanyeckas tabnuna J[. . Menneneesa.

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

. Xumuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.

. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYeHUE, HOMEHKJIATypa.

. CkopocTh xumMuueckux peakiuii. OCHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh PEAKITHIA.

. Kunetnka xuMuueckux peakuuid. 3aKoH JAelcTByOmMM Macc. I3MeHeHrne CKopoCcTH npu
M3MEHEHUU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHUT, OT KaKMX HE 3aBHUCHUT.

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

11. Xumudeckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHHUS, 3aMMUCh KOHCTAHTY PAaBHOBECHS B 00IIeM
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Buje. [Ipunnun Jle lllaTtense. Biusinue temnepaTypsbl, JaBJIECHUS M KOHIICHTPAIM BEIIECTB HA CMENIECHUE
paBHOBeECHS.

12. Crioco0OsI BeIpaKeHHSI KOHIIEHTPAIIUU PACTBOPOB: Ha3BaHUs, (DOPMYJIbI, €IUHUIIBI H3MEPEHUS.

13. DnektponuTtraeckas aucconnanus. CUIbHBIE U Ca0bIe AJICKTPOJIUTHI: ONPECICHHIE, IPUMEPHI.
CreneHb ¥ KOHCTaHTa auccoranuu. CMEneHne XMMUIECKOT0 PaBHOBECHSI TIPH TUCCOIUAITH (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHUe BoIbl. BogopoaHblii mokaszarens cpeapl. Pacuer pH cHIIbHBIX M cl1aObIx
3JICKTPOJIUTOB.

I'uaponus coneli. CMeneHrne XMMUYECKOT0 paBHOBECHSI TIpoIecca THAPOJIN3a (TeMreparypa,
pasz0aBiieHre, OTHOUMEHHBIC HOHBI).

15. XKecTkocTh BOJIBI, €€ BUJIBI, CIIOCOOBI YCTPAHCHHS.

16. lucnepcHbie CUCTEMBI, MX KJIacCU(PUKAIIHSI, CTPOCHUE MHUIICIUTHI.

17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETaUIAMH,
BOJIOM, KMCIOoTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DIIEKTPOXUMUYCCKUN PsiJl HAPSDKCHHS METAILIOB.

18. 'aibBaHUYECKUI AJIEMEHT: TIPUHIIMIT pa0OThI, TPOILIECCH HA KaTO/e, MPOIIECChI HAa aHOIE,
OTJINYHWE OT 3JIEKTpoJin3a. Y paBHeHUE HepHCTa — BRIYKCIICHHE MTOTEHIIHANA IS eKTpoaa. CTaHaapTHBIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOr0 dJIEMEHTA.

19. DnexTponn3: onpeaeacHue, OTIANYNE OT TAIbBAHUYECKOTO AJIEMEHTA. DJIEKTPOJIN3 BOJIBI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.

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

21. Baxkneiimue npupoIHbIe COSTUHEHUS KAIbIIUs, BO3YIIHbBIE U THIPABINYCCKUEC BSHKYIIIIE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI ITPU UX MOTYYEHUU U TBEPACHUH.

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

7.4.2. llpakTrdeckue 3aanus JJIsl TPOBEICHUS POMEKYTOYHOM aTTeCTAllUK 00yYarOIINXCS

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 XUMUYECKON PEAKIIUH IIPY U3MEHEHUH KOHIICHTPAIMK BELLECTB
WIM TEMIIEPATYPHI.

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

6. Paccunrarh 3Hau€HHE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanucatb ypaBHEHHE T'MIPOJIN3a COJIH.

8. CocTaBUTh CXEMyY raJIbBAHUYECKOTO dJIEMEHTA, paccuntaTth DJC 3T0Oro0 351eMeHTa.

9. BruncanTh Maccy BEIIECTBA, BBIIEIUBILErOCS TP 3JIEKTPOIU3E.

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

11. Hanmncats ypaBHEHME peakiuy MeTalla C BOJIOM, KUCIOTOM MM PACTBOPOM ILEIOYH.

12. CocTaBUThH CXEMY 3JIEKTPOXUMUYECKON KOPPO3UU METAIIIIOB.

[MpakTrueckue 3a1aHus A1 TPOMEKYTOYHOM aTTecTalliy pa3MeleHsl o aapecy SMMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (TIpoeKTa) (MIPH HATUIUHN)
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(hEeCCHOHATBLHON e TeNIbHOCTH, XapaKTepHU3yIoIre 3Tanbl GOPMUPOBAHUS KOMITETEHIIUH
KoHTponb ypoBHS YCBOCHHBIX 3HAHWH, OCBOCHHBIX YMEHUH 1 PUOOPETEHHBIX HABHIKOB
(BazieHuit ) OCyIIeCTBISETCS B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJISI B COOTBETCTBUU C
[TomoxxeHneM o TeKyIeM KOHTPOJIE U MPOMEKYTOUHOM arTecTaniuu ooydaromuxcsi B CIIOIACY.
Texymumii KOHTPOJIb OCBOGHUS! KOMIIETEHLMH 110 TUCIMITIIMHE TPOBOIUTCS IPU U3yYSCHUU
TEOPETUYECKOTr0 MaTepuaa, BhIMOJIHEHUH 3aJaHUH Ha MPAKTHUECKUX 3aHATHSIX, c/Jaue OTYETOB IO
71abopaTOpHBIM paboTaM, BHIIOJHEHUN MHIUBUAYATbHBIX 3a/JaHHUH B ()OpME KOHTPOJIbHON PabOTHI,



pacueTHO-rpaduueckoil paboTel. TekyieMy KOHTPOIIIO MOMJIEKHUT IMOCEIAEMOCTh CTYICHTAMH ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.
HtoroBoii orieHKON OCBOCHUS AUCITUTUTMHAPHBIX KOMIIETSHITUH (pe3yIbTaTOB O0YYESHHS 110
JTUCIUIIMHE) SIBJIAETCS IPOMEXKYTOUHAs aTTecTauus B popme 3auéra, MpoBOUMAs C YUETOM Pe3yIbTaToOB
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 -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TOHUMaHHe
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 HETOYHBIE 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 3aaHus
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 HETOYHOCTSIMH.
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 3aiay.

OneHka no JUCHMILIMHE 3aBUCUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIETEHIINH, 3aKPEIJIEHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

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

OreHKa «OTJIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CIIU CpeHee apu(PMETHICCKOE HAXOTUTCS 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/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxXOoJIUTCA B MHTEpBaJe 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-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U JOMOJIHUTEIBHOMN JINTEPATYPbI, HEOOXOAUMOI JIJIs1 OCBOCHUSI TN CLUTLIMHBI

(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

Cemepukos U. C., I'epacumona E. C., ®uznyeckas XuMusi CTPOUTEIIbHBIX

1 [matepuanos, ExatepunOypr: Ypanbckuii Gpenepanbubliii yausepcuret, IbC

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

ACB, 2015

2 |I'muaka H. JI., EpmakoB A. W., Oomas xumus, M.: Materpan-IIpecc, 2006 141

3 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: Opaiir, 2023 512503

XamutoBa A. U., Autonona JI. B., byceiruna T. E., Ky3nenos A. M., OCHOBBI

4 OpF&HH‘-ICCKOﬁ XHUMUU. OpFaHI/IquKHe MMOJIMMEPHBIC MaTCpHaAJIbI, Kazansb:

Kazanckuii HallmoHAIBHBIN UCCIIEA0BATENbCKUHN TEXHOIOTUYECKUT
yHuBepcurtet, 2010

http://www.iprbooksh
op.ru/61993.html

5 |AxwmertoB H. C., O0mias u Heopranudeckas xumus, M.: Beicm. mik., 2002
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I'munka H. JI., ITonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1,

https://urait.ru/bcode/

6 Mockasa: FOpaiit, 2023 512502
JlonoJaHUTEILHAS JTUTEPATYPA
1 [Tenspman M. U., FOctparor B. I1., Xumus, CII6.: Jlans, 2017 50

Usnesa E. A., Tkauenko U. M., Manbkosa I1. A., Jlykamenko A. B.,
2 | demumos M. P., Knumoukun FO. H., Oprannueckas xumus, Camapa:
Camapckuil rocyapcTBeHHbIN Texunueckui yausepeutet, ObC ACB, 2020

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

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 oOecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIbLHBIMU pecypcaMu B (hopmax, alaliTHPOBAHHBIX K OTPAaHHYCHUSM UX

3I0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aapec pecypca

O6mmas xumus 1 cryaentoB CIIGIACY

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

I'enmepman M. U., FOctparos B. I1. Heopranndeckas Xumus:
YuebHoe mocobue. 2-¢ uz., crep. - CI16.: M3naTenbcTBo
«JIauby, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBCTBE

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

[Terpoa XUMUA BAXKYIHINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

AxmeroB H. C. O6mias u HeopraHudeckas XuMusi: Y4eOHUK. — 8
-¢ u3., crep. - CI16.: M3natenbctBo «Jlanb»,2014. - 752 C.

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

OcHoBbl xumuu. MHTEepHET-yueOHuK (A. B. Manyiinos, B. .
Ponnonos, HI'Y, HoBocnbupck)

http://www.hemi.nsu.ru/

8.3. IlepeueHb coBpeMEeHHBIX MPO(ECCHOHATBHBIX 0a3 JTaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

[lepuonnueckue n3nanus CIIGIACY

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

ObpazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

HNudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XuUMHUECKOTO
dakynberera MI'Y sBIsIeTCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/ieJICHHbIX Ha -CEpBepax B
npeJenax poccuiickoit yactu cetu Internet u BkiroyaeT 0TeuecTBEHHBIE U
3apyOexHbie THHOPMAIMOHHBIE PECYPCHI 110 XUMUU

www.chem.msu.su

EnunbIi 371eKTpOHHBIN pecypc ydeOHO-METOAMYECKON JIUTEpaTyphl
CIIoI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHasi OubimoTeKa

www.rsl.ru

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
o6ubamnorexa eELIBRARY.RU

WuTepHeT-TpeHaxepsl B chepe oOpazoBaHus

http://www.i-exam. ru

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DIEKTPOHHO-0MOIMOTEeYHas crucTeMa usnatenscrsa "'Jlane"

https://e.lanbook.com/




8.4. Ilepeuennr nH(POPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpoCTPaHsIeMOro

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHUH JUIsl CAaMOCTOSITEIbHON pabOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsl CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu o0yueHus

Y4eOHble ayAUTOPUH I TPOBEICHUS
JIEKI[MOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJIs IPOBEACHUS 3aHATHH
JIEKIIMOHHOI'0 TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IIEPCOHAIBHBIN KOMIIBIOTED,
MYJIbTUMEAUMHBIA TTPOEKTOP, IKPaH, ayJUOCUCTEMA),
JIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noakroueHue Kk komnstorepHoit cetu CII6IACY,
BbIXOJ B IHTEpHET

VY4eOHble ayAUTOPUH I TPOBEACHUS
MPAKTUYECKUX 3aHATUH, Ta00PATOPHBIX
paboT,IPYyNIIOBBIX U MHAWBUIYaIbHBIX
KOHCYJIBTALMH, TEKYILEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTeCTalun

Meb6enb: Cronbl (apThl), 10CKa MEOBasi, 10CKa
MapkepHas, cToi jabopatopusiii JID-Z100, cron
naboparopusbrii Maneiii JIO-OO0, mkad BBITSKHON ¢
10JIBOJIOM BOJIbI,

Ob6opynoBaHue: IPOEKTOP, IKPAH, BECl TEXHUUYECKHE,
yCTaHOBKA TUTPOBaJIbHAsL, CEKYHIOMED,
J1abopaTopHbIii peoctaT, Konaykromerp Waterproof
ECScan Low, Becol ananutnyeckue GR-120,
MarHuTHBIE MEUIAJIKU, Bechbl JabopaTtopHsie: BJITD
2200, BJIT-1100, BJITD3-150, neus mydenbHas 3 1
CHOJI-3/11, cymmnsnsrii mkap NOL 24/200, pH-
MeTp-muiuinBosibT™METp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputensb «CraTyc-2», CUETYUK a3POUHOB
«Candup»

Xumuueckas nocyzaa (mpoOUpKH, MTaTUBbI, CTAKAHBI,
KOJIOBI, OFOPETKH, MUMETKH, IITATUBBI ISl TPOOUPOK),
XUMHUYECKHE PEAKTHUBBI.

VY4eOHO-HarIAHbIE TOCOOMS U TIIAKaThI:
[leproanueckas cuctemMa XUMAYECKUX JIEMEHTOB
J.U.MenneneeBa, Tabauma pacTBOpUMOCTH B BOJIE
BAKHEHMIINX COJIEN U TMAPOKCUI0B, CTENEHD
JUCCOLMAIIMYU KUCIIOT ,IEI0YEH U COJIel B BOJHBIX
pactBopax, [IponsBenenne pacTBOpUMOCTH
HEKOTOPBIX HEKOTOPBIX BewecTs npu 180 C,
KoHcTaHTBI HECTOMKOCTH KOMIIEKCHBIX HOHOB, Cxema
BOZOPOJHOTO 3JIEKTPoAa, Pa1 HanpsyKeHNsT METaJLIOB.
HopmanbHble (cTaHapTHBIE) 3JIEKTPOIHBIE
MOTEHIIAAJIbl, XMMHUYECKHE CBOIICTBA METAJLIOB,
3amMra MeTaiia OT Koppo3uu(IpoTekTopHas), Cxema
KOHTaKTHOM KOppo3uu MeTauios, Cxema
KOPPO3MOHHOI'O Pa3pyLICHUs Kelle3a




VY4eOHble ayTuTOpUU AJis IPOBEACHUS
MPAKTUYECKUX 3aHATUH, TPYIIIOBBIX U
MHAUBUAYAIbHBIX KOHCYJbTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOI aTTecTaluu

Kommiekt MynbTuMeInitHOro 000pyI0BaHUS
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIBTUMEIUITHBIN
IIPOEKTOP, IKpaH, ayANOCUCTEMA), 10CKA, KOMILJIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET

ITomemenus JUIsA CaMOCTOSATEIbHON pa6OTBI

[TomernieHune st CaMOCTOSITEIBHOM pabOThI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemHbli 010K,
MOHHUTOP, KJIABUATYPa, MBIIIIb) C TOJIKIFOYCHUEM K
cetu «MIHTEpHET» M 0OECTICUeHNEM JOCTYIIA B
JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlnst maBanuaoB u aui ¢ OB3 obecrieynBarOTCs CrieluaibHbIC YCIOBHS IS MTOTYYCHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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