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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

Lenbro 0ocBOEHUS AUCHUILINHBI SBJSETCS MOTYYSHHE 3HAHUN 10 XMMUH, 00eCIIedrBaloIIeil OCHOBY
MOJrOTOBKU OakanaBpa, JOCTAaTOYHON JJIs peleHus

MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKUX, OPTaHU3alMOHHO-YIIPaBICHUECKUX, HAYyYHO-
HCCJIEIOBATEIBLCKUX U MPOCKTHBIX 3a/1a4.

B 3amaun ucHUIUIMHBI BXOAUT U3YUYCHUE:

1. cOBpeMEeHHBIX MPEJICTABICHUI O CTPOCHUHU BEIIECTBA, O 3aBUCIMOCTH CTPOCHHS U CBOWCTB
BEIIECTB OT MOJOXKEHUS COCTABIISIIOIIMX UX 31eMEeHTOB B [lepuoanueckoil cucreme u xapakrepa
XUMHUYECKOHN CBSI3M MPUMEHHUTEIHHO K 3a/1a4aM XUMUYECKOU TEXHOJIOTHH;

2. IPUPOABl XUMUYECKUX PEAKIUH, UCIIONIb3yEMbIX B IPOU3BOJICTBE XUMUYECKUX BEIIECTB U
MaTepuaioB, KHHETUYECKOT0 U TEPMOJMHAMUYECKOTO TIOJIX0JJ0B K ONMUCAHUI0 XUMUYECKUX MTPOLIECCOB C

LEJIbI0 ONTUMH3ALMH YCIIOBUM UX MPAKTUYECKON pean3aluu;

3. BOKHEUIIIUX CBOMCTB HEOPTaHUYECKUX COCAMHEHHUI U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCUMOCTH OT ITOJIOKEHUS COCTABIIAIOIIMX UX JIEMEHTOB B [lepuoanyeckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMM pa3BUTHUSI HEOPTaHUYECKON XUMUHU U HEOPTaHUYECKOTO

MaTepHaTOBEICHHS.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kona n Haumenosanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JTHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OIIOI1

OIIK-1 CnocobeH pemiath
3a71a4u IpoPeCcCHOHATBHOMN
NeSITeIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TEOPETUYCCKHUX U
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHHUYECKUX HayK, a
TaK)Ke MaTeMaTUYECKOT0
amrmapara

OIIK-1.1 BeisBasier u
Kiaccuuiupyer pusndecKkue
U XUMHUYECKHUE TPOIIECCHI,
MPOTEKAOIINE Ha 00BEKTE
npodeccuoHanbHOM
JESITEIIbHOCTH

3HaeT

XUMHUYECKYI0  TEPMHHOJOTHIO,  CBOICTBa
XUMHUYECKUX DOJIEMEHTOB M HUX COEIUHEHUH,
COCTaBIISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepuaioB. EcTecCTBEeHHOHAYyYHYIO CYITHOCTb
npooiieM, BO3HUKAIOIIUX B XoJ1e
npodeccuoHaNbHOM AeSITeIbHOCTH

OCHOBHBIE XMUMHUYECKHE SBJICHUS, 3aKOHBI U
TEOPHUH KJIACCUUECKOW U COBPEMEHHOW XMMMHH,
OCHOBHBIE TOJOKEHUSI U PACUETHBbIE METO/bI

€CTECTBEHHO-HAyYHBIX JUCIHILINH, Ha
KOTOPBIX O6azupyercs U3y4yeHue
pohecCHOHANBHBIX TUCITUTUINH

yMeer

BBISIBJIAITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTH
npobiieM,  XapakTepHBIX A JIaHHOU

PO eCCHOHAIBHON IESITEILHOCTH

MPUMEHSTH MTOJTYYEHHBIE 3HAHUA 110 XUMHUU ITPU
W3YYEHUU JPYTUX JHUCIUIUIMH, BBISIBISATH
KOHKPETHOE XUMHUYECKOE COJEpKAHUE B
NPUKIAIHBIX  33aJa4ax  1podecCHOHaTbHOU
NeITeTLHOCTH

BJajeeT

nHpopMmalneld O Ha3HAYCHWH | 00JacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHUYECKHUX BEIIECTB
1 X COCTUHEHUN.




OIIK-1 CnocobeH pemiaTh
3aa4u npodeccuoHATBHON
NESITEIIbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TEOPETUICCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBCHHBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTEeMaTHYECKOTO
ammapara

OIIK-1.3 Onpenensier

XApPaKTCPUCTHUKH XUMHUYCCKOI'O

npoiiecca (SIBJICHHUS),
XapaKTepHOTO ISl 0ObEKTOB
podeCCHOHAIBHOM
NESITEIIbHOCTH, Ha OCHOBE
9KCIEPUMECHTATBHBIX
HCCIIEIOBAHU I

3HaeT
obmne 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX  MPOIECCOB  MPHUPOTHOTO H
MIPOM3BOJICTBEHHOTO XapaKTepa.

yMmeeT

HUCIIOJIB30BAaTh OCHOBHBIC METOAbI
XUMHYECCKOT'O HUCCIICA0BaHUA BCIICCTB u
COEIMHECHU M.

BJIajieeT

HaBBIKAMU OIIMCAHUSA OCHOBHBIX XHUMHUUYECKUX
SIBJICHUU

OIIK-1 CnocobeH pemiath
3a/1a4d PO ECCHOHATBHON
JeSITeIbHOCTH HAa OCHOBE
UCIIOJIb30BaHUs
TEOPETUYECKUX U
IMPaKTUYICCKUX OCHOB
C€CTCCTBCHHLBIX U
TCXHUYCCKUX HaYK, a
TaKXX€ MaTECMAaTHUYCCKOT'O
amrmapara

OIIK-1.4 Ilpencrasisier
Oa3oBble 15
npodeccnoHabHOU chepsr
(bu3HYECKUE U XUMUYIECKHE
MIPOIIECCHI U SIBJICHUS B BHJIC
MaTeMaTU4YeCKOro(1Xx)
ypaBHEHUsA(1)

3HaeT
obmne 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX  IPOIECCOB  MPHUPOTHOTO H
MIPOU3BOJICTBEHHOTO XapaKTepa.

ymeeT

pemiate  3aadd  MPEAMETHOH  00JacTw,
OTIPEJICIIATh HarpaBJICHUS XUMHAYECKHX
B3aUMO/ICVCTBHUIA.

BJajeeT

HaBBIKAMH  NPUMEHEHHUS  MaTEMaTHYECKOTO
arrapara Jisi pelIeHUsT XUMUYECKUX 3a/1a4 U3
OO0IIeHHKEHEPHBIX u CTeIHUATBHBIX
JTUCIATUTHH PO HIN3AIHH; OITBITOM

MCIIOJIb30BAaHUsI OCHOBHBIX METOJIOB, CIIOCOOOB
U CPEACTB TMOJy4YeHUS U TepepadoTKu
uHpoOpManUKi i PEUICHUsT KOMIUIEKCHBIX
MH)KEHEPHBIX 33]1a4

OIIK-1 CniocobeH pemiaTh
3a/1a4u npoQeccuoHaIbHON
NESITEIbHOCTH Ha OCHOBE
UCTIONIb30BaHUS
TEOPETUYECKHUX U
MPAKTHYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HayK, a
TaK)Ke MaTeMaTUYECKOTO
amrmapara

OIIK-1.5 Beibupaet 6azoBbie

bu3HYECKHE U XUMUYECKHE
3aKOHBI JIJIS PEIICHUS 3a1a4
npodecCHOHATbHON
JIESATCIIbHOCTH

3HaeT
OCHOBHBIC 3aKOHBl XHMHU U TIPEBpALICHHS
BEIIECTB, METOABl aHAJIW3a XUMHYECKUX
CHUCTEM  E€CTECTBEHHO-HAYYHYIO  CYIIHOCTb
npobieM, BO3HUKAOIIYIO B
poeCCUOHATIBHOM JeSITETbHOCTH.

ymeeT

pemarh 3a1a4u B 00JaCTH MpodhecCHOHATbLHOM
JIESITEIbHOCTA C HWCIOJB30BAHUEM 3HAHUH O
BEIIIECTBE U XMMHYECKUX CHCTEMax, paboTaTh ¢
y4eOHOM, CIpaBOYHOM W  METOAUYECKOM
JIUTEPATYPOH.

BJIA/IEET

HaBBIKAaMH 00OOIICHHS 1 aHAJIM3a TOJIYICHHON
nHpopManuu; MIPUMEHECHUS OCHOBHBIX
TEOPETUUECKUX 3HAHUM JJIs1 pEIIeHUs 3ajad,
BO3HHMKAIOIIHUX B 00JacTH MPOQeCcCHOHATBHON
JIeSITETbHOCTH.

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl
Jannast tuciuiuiiHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Monynn» b1.0.13 ocHoBHOIM
npodeccuoHanbHON 06pazoBarenbHO porpammel 08.03.01 CTpouTeNnbCTBO U OTHOCHUTCS K 00S3aTEIHHOM

4acTH y4eOHOTro IJIaHa.




I[I/ICI_[I/IHJII/IHa OTHOCHUTCA K 63.30BOI>’I JaCTU MAaTCMATHYCCKOI'0 U €CCTCCTBCHHO-HAYYHOI'O IUKJIa U
OCHOBBIBACTCs HA 3HAHUAX, HABBIKaAX U YMCHHIX, HpI/I06pCTeHHBIX B PC3YJIbTATC

ocBoeHUs XuMuH (0a3UCHBIN YPOBEHB), GU3UKH U MATEMATHKU TPU TIOTYYEHUU CPEAHETO 00IIEero
oOpa3oBaHus. Y CIEITHOMY OCBOCHHIO TUCIUTUIMHEI COMMyTCTBYET MapalljieIbHOE U3ydeHUe PU3UKH U
MaTEMAaTUKHN KakK 6330BBIX CCTCCTBCHHO-HAYYHbBIX JUCHUILIMH.

I[HSI YCIICIIHOIr0 OCBOCHUA JUCHUIIIMHBI CTYACHT AOJKCH

3HATh:

1. BaXXHEHIIINE XUMUYECKHUE TTOHSATHSI: BEIIECTBO, XUMHUYCCKHUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCJIBHBIC aTOMHAaA U MOJICKYJIsIpHasa MacChbl, MOH, aJUIOTPOIIMA, U30TOIIbI, XUMHWYCCKas CBA3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BCIICCTBA MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHUA, pAaCTBOPLI, SJICKTPOJIUT U HESJICKTPOJIUT,
SIIEKTPOIUTUYECKAS TUCCOLIUAIIHS, OKHCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJICHHE,
TEIIOBOM 3(PPEKT peakinu, CKOPOCTh XUMUYECKON PEAKI[HH, KaTalu3, XHMUYCCKOE PAaBHOBECHE,

2. OCHOBHBIC 3aKOHbBI XUMHH: COXPAHCHUA MACChl BEIICCTB, IIOCTOAHCTBA COCTAaBa, HepI/IO[[I/I‘-IeCKI/Iﬁ
3aKOH;

3. OCHOBHBIC TCOPUH XUMHUHU: XUMHUYECKON CBSI3H, JICKTPOJIUTHICCKON TUCCOLNAITIN;

4. Ba)KHEHIIIHE BCHICCTBA U MAaTCpHUaJibl: OCHOBHBIC MCTAJJIbI U CILIABBL; CCPHAasdA, COJIsIHAA, a30THAA U
YKCYCHaA KUCJIOTHI; IICJI04Y1U, aMMHUaK, MUHCPAJIbHBIC YI[06peHI/I$I, MCTaH.

YMETh:

1. Ha3bIBaTb HCOPTaHMYCCKHEC BCIICCTBA I10 ((TpHBHaJIBHOﬁ)) I MC)I(ILYHapO[[HOfI HOMCHKIJIATYPE;

2. OIpPCACIIATh: BAJICHTHOCTD U CTCIICHDb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, THUIL XUMHUYECKOU
CBSI3U B COCJIMHEHHSIX, 3aps/ HOHA, XapaKTep CpeIbl B BOIHBIX paCTBOPAX HEOPraHMYECKHX COCIMHEHHIA,
OKHCIIUTEh K BOCCTAHOBUTEIID;

3. XapaKTepH30BaTh: JIEMEHTHI MAJIBIX IIEPHOJIOB 110 UX MOJOXKEHHIO B [Teprnoanueckoii cucteme
.. MenpeneeBa; o0I1I1e XMMHYECKHE CBOMCTBA METAIJIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCAMHEHHIA;

4. 00BACHATD: 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOEHUS; PUPOILY XUMHUYCCKOM
CBs13U (MOHHOM, KOBAJIEHTHOM, METAIJIMYECKOM ), 3aBHCUMOCTh CKOPOCTH XUMHUECKOM PEAKIIUU U
MOJIOYKEHHS XMMHUYECKOT'O PABHOBECHS OT Pa3IHYHBIX (PaKTOPOB:

5. BBIIOJHATh XMMHYECKHH SKCIICPUMEHT 110 PACIIO3HABAHUIO BaXKHEUIIIMX HEOPTaHUIECKHUX
BEIIICCTB;

6. IPOBOJAMTH CAMOCTOSITEIIBHBIN MOMCK XMMHUECKON HH(POPMAIIUHU C HCIOJIb30BAHUEM PA3IMYHBIX
HUCTOYHHUKOB (HAYYHO-TIOMYISAPHBIX U3JaHHH, KOMIBIOTEPHBIX 0a3

JTaHHBIX, pecypcoB Internet); ncmonb30BaTh KOMIIBIOTEPHBIE TEXHOIOTHH JUII 00pa00TKH U IIepeIaun
XUMHUYECKOH HH(POPMAIIUHU M €€ TIPEICTABICHHS B Pa3IMYHbIX (hOpMax; MPOBOJINTh KPUTHUSCKUN aHAIIN3
JIOCTOBEPHOCTH XUMHUYECKOM

MH(OPMAIIHH, TIOCTYIAOIIEH U3 Pa3HBIX HCTOYHHUKOB.

BJIQJICTh:

1. moaxoaMu K 00BACHEHUIO XUMUYCSCKUX SBIICHUH, IPOUCXOASAIINX B MPUPOJIE, OBITY U Ha
IIPOM3BO/ICTRBE;

2. METOJIaMH OTIpeIeIICHUS BO3MOKHOCTH ITPOTEKAHUS XMMHUECKHX MPEBPAIECHUI B Pa3IMYHBIX
YCIOBUSAX M OLICHKH MX IOCJIEICTBUI;

3. cnocobamu 6e30MacHOr0 00paIleHus ¢ TOPIOYUMU U TOKCHYHBIMH BEIIECTBAMH, J1a00PAaTOPHBIM
000pyI0BaHUEM;

4. MeTo1aMU TIPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAI[UH.

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromume TUCIUIIIIMHBI
n/n JOCTIKEHUS KOMITETCHITHHI
1 |Dxonorus VK-8.1, OIIK-1.10

4. O0beM QUCHUIIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKA3aHHEM KOJMYeCTBA aKaJJeMHYeCKHX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO PadoTy 00y4alluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYIO Pa0oTy 00yUYaromuxcst




W3 HuX yackl Ha

Cemectp

Bu €OHOM pabOTEI Beero IPaKTUYECKYIO
Ay p 4acoB P Y 1
HOIITOTOBKy
KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([p) 16 0 16
HWHas KoHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHasi paboTa Ha aTTeCTaIlMIO (CAaJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYNBTAIIUA TIEPE SK3aMEHOM M caada
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast pagora (CP) 56 56
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
qachl: 108 108
3a4YeTHbIe eIHHULBI: 3 3




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BUA0OB Y4eOHbIX 3aHATHH
5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padota (110 yueOHBIM
3aHATHUAM), Hac. Kox
UHIUKATOP
£ a
3| Jmeknumn I13 JIP Bcero,
Ne Pa3}1em>1 JAUCHUITIINMHBI s CP qac JOCTHIXCHU
o .
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- nn
YECKYIO YECKYIO YECKYIO
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
L paznen. O0mereopeTHIeCKIe
BOIIPOCHI XUMUHU
OIIK-1.1,
OO61meTeopeTHIECKHE BOITPOCHI OI1K-1.4,
1.1 1] 10 14 16 47 87
XUMHH OIIK-1.5,
OIIK-1.3
2. |2 paznmen. CnieunanbHbie
BOIIPOCHI XUMUH
OIIK-1.1,
OIIK-1.3
2.1. | CnenuanbsHble Bonpock xumun | 1 | 6 2 9 17 ’
B P OIIK-1.5,
OIIK-1.4
3. |3 paznen. Konrpois
OIIK-1.1,
OIlK-1.3
3.1. |3auer 1 4 ’
OIIK-1.4,
OIIK-1.5
5.1. Jlekuuun
Ne | HammenoBanue pazaena N
. HanmMeHoBaHMe U KpaTKOe COAEpKaHUE JTEKITUI
pasn Y TE€MBI JICKITUH
CrpoeHue aTomMa U CUCTEMATHKA XMMUYECKUX 3JIEMEHTOB
CocrtaB atromHBbIX sifiep. M3oTomnbl. CTpoeHne dIeKTPOHHBIX 000JI04YEK
atoMoB. [Ipunnun Heonpenenennoctu ['eiizendepra. KBanToBble uncia.
1 | Obuwereopernieckne | [ipapyna samonHeHus SMEKTPOHAMH ATOMHBIX OpGHTaei. [IpHHIHT
BOTIPOCBI XUMHH [Maymu. [pasuno Xyraa. [Ipasuno Kneukosckoro.
[Tepnonnueckwuii 3akoH u Tadiuma /[.M. Menaeneesa. [lepuoauaHocTs
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOTO CTPOEHHUS.
XuMHUYecKasi CBSI3b U MEKMOJICKYJIIPHBIE B3aMMOICHCTBHS
1 O6mereopeTnyeckne | XUMHUYECKas CBsA3b. KoBaseHTHas MOJSIpHAsT, HETIOJSIPHAsT, JOHOPHO-
BOIIPOCHI XUMHUU AKIENITOpHAasd, MOHHasd CBA3b. Mertammyeckas CBS3b. BO)IOPO}IHaf{ CBA3b.
Bnusaue tTuma cBsizu Ha (PU3NKO-XUMHUYECKHUE CBOWCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PEeaKui
06 XuMuyeckasi TepMoIMHaMuKa. TemnoBoit 3hHekT XUMHUUECKUX PEeaKIIHii.
1 MCTCOPCTHICCKAC | 1Topgrie srTambmms. 3akoH [ecca, cnenctere 3akoHa ['ecca. [Tonstre
BOTIPOCBI XHMHH sHTponus. 3MeHeHne SHTponuH B Xo1ie peakiuu. Dueprus ['ud0ca.
Camomnpoun3BOJILHOE MPOTEKAHUE PEAKITHH.
PacTBOpBI M CBOICTBA pacTBOPOB
OO01eTeopeTHIECKIE
1 O6pa3oBanue pacTBOpOB. PacTBOpUMOCTE, (haKTOPHI, BIUSIOIINE HA
BOIPOCHI XUMUU




pacTBOpUMOCTH BeliecTB. PacTBopumocTh razos. 3akoH ['enpu.
KonnenTpanus pactBopoB. HacrelllieHHbIE, HEHACHIIIIEHHBIEC U
MePEeHACHIIIEHHBIE PacTBOPBL. CIIOCOOBI BRIPAKEHUS KOHIICHTPAIUI
pacTBopoB. Iuddy3us u ocmotnueckoe aapineHue. OOIMe cBolicTBa
pactBopoB. M3oronndeckuii koaddunmeHt. 3akoH Paymns. Temneparypa
KHUIICHUS U 3aMep3aHusl PAaCTBOPOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

CBoiicTBa METaJI0B
BzanmojeiicTBrie METAIOB ¢ BOJIOH, MIEJIOYaMi, KMCIIOTAMH.

CrenmaabHbIC BOITPOCHI
XUMHNHU

JlucriepcHble CUCTEMBI.

Krnaccudukanus qucnepcHbIX CHCTEM MO pa3Mepy YacTHUIl U arperaTHOMY
cocrosiHuio. CBOMCTBA BEIIeCTBA B BHICOKOUCIIEPCHOM COCTOSIHUU.
CBo0OoHAs TOBEPXHOCTHAS SHEPTHUA. SIBIIEHUS COPOLIMU.
DNEeKTPOKUHETUYECKHUE SIBICHUS.

CrenmaabHbIC BOITPOCHI
XUMHNHU

XUMHUYECKHUE MPOLECCHI B BSKYIIUX CTPOUTENBHBIX MaTEpUaIax
['uricoBbie BsKyIIME BELIECTBA. XMMHUYECKUI 1 MUHEPAJIbHBIN COCTAB
rIUH. ['eHe3nc rivH 1 KaonuHoB. [lopTiaHAueMeHT — XUMUYECKUN 1
MHHEpPAIbHBIN COCTaB, MOJy4YeHUE. B3anMoielicTBre MUHEPAIOB
MopTIaHIIeMeHTa ¢ Bogoil. Koppo3us memMmeHTHOro KaMHs 1 OeTOoHa.
Bunel kopposumu.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNHU

OCHOBEI OpFaHI/I‘ICCKOﬁ XUMHUHU U XUMHHU ITOJIUMEPOB.

OCHOBHBIE KJIACCHI OpPraHU4YCCKUX COG,Z[I/IHeHI/Iﬁ " IIOJIMMCPOB.
BLICOKOMOHeKyJ'IHprIe COCAUHCHMU. TepMOHHaCTI/I‘IHHe n
TCPMOPCAKTHBHLIC ITOJIMMCPLI. XumMuueckas CTOﬁKOCTB, CTapCHHUC U
ACCTPYKOHA ITOJIMMEPOB.

5.2. [IpakTuyeckue 3aHsATUs

Ne
pasng

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHSITUI

HaumenoBanue u COACPIKAHUC ITPAKTUICCKUX 3aHATUMN

OO6mereopeTndecKue
BOITPOCHI XUMHU

Knaccmbnkaunﬂ HCOPraHNYCCKUX COE€IUHEHUI

Knaccmbnkaunﬂ HCOPraHUYCCKUX COE€IUHEHUI (OKCI/II[LI, KHUCJIOTHI,
OCHOBaHM:, COJIN CPCAHUEC, KUCIIBIC, OCHOBHLIC)Z Ha3BaHUs, OCHOBHBIC
XHUMHYECKHE CBOMCTBA.

OO6mereopeTniecKue
BOITPOCHI XUMHU

OCHOBHBIE 3aKOHBI U TOHATHS XUMHH

OcHOBHBIE 3aKOHBI XUMHUHO COXPAHEHHS MacChl, TOCTOSTHCTBA COCTABa,
KpaTHBIX OTHOILIEHUH, ABoraipo). OCHOBHBIE MOJOXKEHUS aTOMHO-
MoJieKyJsipHoTo yueHus. KoanuecTBo BemiecTBa. DKBUBAJIECHT BEIIECTBA.
Pacyér sKkBUBaJIEHTHBIX MacC CIOKHBIX BEIIECTB. 3aKOH SKBUBAJIECHTOB.

OO0reTeopeTHIECKIE
BOIMIPOCHI XUMHHU

X¥UMHUYECKasi KHHETHKA U PAaBHOBECHE.

CkopocTh XUMHUYECKOH peakiinu. DakTopsl, BAUSIONINE HA CKOPOCTh
peaknuii. 3akoH aeiictBus mace. [IpaBuno Bant-I'odda. Dueprus
akTHBaluu. YpaBHeHUEe AppeHnyca. BinusHue karanmsaTopa Ha CKOPOCTh
XUMHYECKUX PEAKIIUH.

OObpaTtumsie peakiui. XuMuyeckoe paBHoBecue. KoncTaHTa paBHOBeCHs
B TOMOTE€HHBIX U T€TEPOreHHbIX Ipoleccax. CMeleHne paBHOBECHS.
[Tpunnun Jle larense.

OO01eTeopeTHIECKIE
BOIMPOCHI XUMHHU

PacTBOpHI 1 CBOICTBA pacTBOPOB.

PactBops1 anexktponntoB. CHIIbHBIC U CITA0BIE SJIEKTPOTUTHIL.
Jluccoumanus coyieid, KUCIOT, OCHOBAaHUN. DIIEKTPOJIMTHYECKAs
nuccormaius. CTeeHb U KOHCTaHTa TUCCOIMAIIMU. 3aK0H pa30aBICHUS
OctBanpaa. Monnoe mpousBenenre Boabl. BomopoaHbIif moka3aTeb.
Buasl cpenbl B BogHBIX pacTBopax. [ maponus coneit. CriocoObl yCuiaeHus
THAPOIHN3A.

OO01mereopeTndecKme

OKMCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pPCaKkunu.




BOITPOCHI XUMHU

CreneHb OKHCIEHUSA 31eMeHTa. OKHCIUTENBHO-BOCCTAHOBUTEIBHEIC
p€aKuuu, X THUIIBI. OKHCIIUTEIH ¥ BOCCTAaHOBUTEIH. HaHpaBJIeHI/Ie
MPOTCKAHUS OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IPOLCCCOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBBI 2JIEKTPOXUMUH.

Bo3HukHOBEHHE CKayKa MOTEHIIMAIa Ha TOBEPXHOCTH pasjiena Mexay
METaJJIOM U pacTBOpoM. Bonopoausiit anekrpon. CtaHaapTHbIE
AJEKTPOHbIE MOTEHIMANBL. Y paBHeHue HepHcera. P akTuBHOCTH
MeTaJlJIOB. XUMUYECKUE CBOMCTBA METAJIIOB.

["anibBaHWYECKHE AIIEMEHTHI. Y CTPOMCTBO demenTa Janumaisa — Sxkoou.
Pacuer 3/1C.

Omnpenenenne KaTOAHBIX U aHOJHBIX MPOIIECCOB MIPH AIEKTPOIH3E,
orpezieNieHUe MPOIYKTOB 3JIEKTPOn3a, 3akoH Dapanes.

CrernuanbHbIe BOIIPOCHI
XUMHAH

Kopposus metannos, MeTo/ibl 3a1IUTEL OT KOPPO3HH.

Kopposus metannos. Bunbl koppo3un. MeTo bl 3alUTHl METAIIIIOB OT
KOPpO3UH. 3alUTHBIE MOKPHITUS. BUBI MOKPBITUH, aHOAHBIE U KATOHBIC
MOKPBITUS. DNEKTPOXUMHUYECKas 3alIUTa, TPUHLIUIT ACHCTBHUS.

5.3. JJaboparopHbie pabOThI

HaumenoBanue pasaciia

Ne
- Y TEMBI JTA0OPaTOPHBIX HaumenoBanue u conepkanue 1a00paToOpHBIX paboT
P pabot
1 O6uereopernyeckue | Kiaccupuranus HEOPraHHYECKUX COSMHCHHUI.
BOIIPOCHI XMMUH N3ydeHue CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUH.
06 OCHOBHBIE 3aKOHBI Y TIOHATUS XUMHUHU
1 METCOPCTUICCKUC | Oppenenenne MOIIPHOM MacChl SKBUBAICHTA H (GaKkTOpa
BOHPOCEL XUMUH SKBUBAJICHTHOCTHU MPOCTOTO U CIOKHOTO BEIIECTBA.
06 Xumuyeckasi KHHETUKA U PaBHOBECHUE
1 IICTCOPCTUICCKUC | Pl3yyenpie BAMSHHUS KOHLCHTPALUHI M TEMIIEPATYPhI Ha CKOPOCTb
BOIIPOCHI XUMHUH "
XUMHUYECKON peaKluy, N3y4eHUE paBHOBECHOTO IpoLiecca.
06 PacTtBOpHBI 1 CBOMCTBAa paCTBOPOB
1 IHETCOPCTUHCCKUC | J13yyenne mpomecca AMCCONMAIIMH BEIIECTB B PACTBOPAX,
BOIHPOCET XUMUH M3ydeHHNe TIPOIiecca THAPOIH3a COTeH.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
1 O6meTeopeTquCKHe I/I3yquI/Ie OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ neépMaHraHara
BOIIPOCHI XUMHUHU Kaiuda, imXpomMmara KaJivs, I\/’IO)II/II[a Kajins B 3aBUCUMOCTHU OT CPC/IbL
pacTtBopa.
XuMHST METAJIIIOB
1 O6mereoperndeckue | OOLIME Gpu3HUECKUe U XUMUYECKUE CBONCTBA METAIUIOB (B3aMMO/ICHCTBIE

BOITPOCHI XUMHU

¢ HEMETAJUIAMU, BOJOH, KUCIOTaMH, KHUcIoTaMu-okucaurersmMu: HNO3

pa36, HNO3 xonn, H2SO4 koH).

5.4. CamocTostenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBaHnue pasjaena .
ConeprkaHne caMOCTOSITEIFHON paboThI
pasa| IUCLMIUIMHBI U TEMBI

CtpoeHue aTomMa U CUCTeMaTHKa XMMHUYECKUX 2JIEMEHTOB

1 OO61meTeopeTHYEcKie PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH,

BOIIPOCHI XHMUH AIIEKTPOHHBIMU PECYPCaMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.

[ToaroroBka K 3a4€ry.
XuMHUecKas CBSA3b U MEKMOJIEKYJISIPHBIE B3AUMOACHCTBHUS.

1 O6uiereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,

BOITPOCHEI XUMHHU

SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3a/laHNA.
[ToaroroBka K 3a4€Ty.




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

DHepreTuka XUMUYECKUX peakluii

Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
ANEKTPOHHBIMU PECYPCAMHU, BBITIOJIHEHUE JOMAIIHETO 33/ 1aHUS.
[ToaroroBka K 3auéry.

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

Knaccugukaiius HEOpraHUIeCKUX COCTUHEHHIA

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOM JIUTEpaTypoOil,
QJICKTPOHHLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
Odopmnenue otuéra no JaboparopHoit padore. [loaroroBka k 3a4éry.

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

OcHOBHBIE 3aKOHBI U MTOHITHUSI XUMUHU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAILTHETO 3aJaHHUs.
Odopmnenne otuéra no jJadboparopHoii padore. [loaroroska k 3a4éry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMuyeckasi KHHETUKa U paBHOBECHE

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JIOTIOJHUTEIHHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCaMU, BHIMIOIHEHUE JOMAILTHETO 3aJaHMUs.
Odopmnenne otuéra no JadboparopHoii padore. [loaroroska k 3a4éry.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

PacTBOpBI M CBOMCTBAa paCTBOPOB

Pabota ¢ KoHCTIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOU JINTEPATypOH,
SJICKTPOHHBIMHA PECYpCaMHU, BBIIIOJTHCHUEC JOMAIIHETO 3a/laHu .
Odopmnenue otuéra no JaboparopHoit padore. [ToaroroBka k 3a4éry.

OOmereopeTnyecKue
BOIIPOCHI XUMHU

OKHCITUTEIIEHO-BOCCTAaHOBUTEIBLHBIC PEAKITHH

Pabota ¢ KoHCTIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOU JIUTEPATypPOH,
QJICKTPOHHBIMU PECYpCaMHU, BBIIIOJIHCHUEC JOMAIIHETO 3a/JaHu .
Odopmnenue otuéra no JaboparopHoit padore. [ToaroroBka k 3a4éry.

OOmmereopeTnyecKue
BOIIPOCHI XUMHU

OCHOBBI JIEKTPOXUMUU. ["aJIbBAHUUECKUE DIIEMEHTHI.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTIOJTHUTEIBHOM JIUTEPATYPOH,
3JIEKTPOHHBIMHU PECYpPCaMH, BBIITOJIHEHUE IOMAIIIHETO 3a/IaHUSI.
Odopmnenne otuéra no JaboparopHoii padore. [loaroroBka k 3a4éry.

OO0rmeTeopeTHIYECKHE
BOIMPOCHI XUMHHU

XUMUsI METATIOB

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJHUTENBHOMN TMNTEPATYPOil,
JJIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JTOMAIITHETO 3a1aHMUs.
Odopmiienne otuéra no aadoparopHoii padore. [loaroroska k 3a4éry.

CHCI_II/IS.JIBHLIC BOITPOCKHI

XUMHNHU

Koppo3zus metamioB. MeTop! 3aIUTHI OT KOPPO3UU

Pabora ¢ KoHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA PECYpCaMM, BBIIIOJIHCHUC JOMAIIHETO 3a/laHNA.
Odopmnenue oruéra no maboparopHoi padore. [lonroroska k 3auéry.

CrneunanbHble BOIPOCHI

XUMHHN

,Z[I/ICHepCHI)Ie cucTeMbl. XUMHYECKHE IMPOLECCHI B BSIXKYIHIUX
CTPOUTCJIBHBIX MaTCpUaIax

Pabora ¢ KoHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPaTypOH,
OJICKTPOHHBIMHU PECYpCaMH, BBIITOJHCHHUE JOMAITHETO 3aJaHH.
[ToaroroBka K 3a4éry.

CHCI_[I/IaJIBHLIC BOIIPOCHI

XUMHNHU

OCHOBBI OPraHNYECKON XUMHH U XUMUU TTOJIUMEPOB.

Pabora ¢ KOHCTIEKTOM, OCHOBHOW U JOMOJHUTEIBHOM JINTEPATYPOil,
3JIEKTPOHHBIMH PECYPCAaMH, BBIITOJIHEHUE JJOMAIIHETO 3a/1aHMS.
[ToaroroBka K 3a4éry.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

VYyebHas nporpaMma BKJIFOYAET HE TOJIBKO ayJAUTOPHBIEC 3aHATHS, HO YJEISET BaXKHOE BHUMAHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyneHTa. [t yCrenHoro ocBOeHUsI TEOPETHUECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIPaXHEHUH; Ecu caMOoCTOATEIRHO HE yaaeTcs pa3o0parhes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepra, MPAKTUHICCKUX U JIAOOPATOPHBIX 3aHATHH, IPEATIONAraroIuX
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA paGOTa
00yJaronmxcs, KOTopas BKIIOYAeT B CeOsI H3yUYCHHE TCOPCTUUCCKUX BOIPOCOB JUCIIUILUIMHBI, ITOJATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOro OCBOCHUA JUCHHUITIIMHBI H€O6XOZII/IMO rmocemiarb BCC 3aHATUA, T.K. JIIO6OI7I IIPOITYCK
3aHATHA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MNPaKTUYCCKUX U Jla60paT0prIX 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBke K MPakTUYECKUM U TaOOPATOPHBIM 3aHATUSAM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKHUE 33/1aHUS B PaMKaX U3y4aeMOl TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCHUTIIIAHbBI . Bun orienounoro
WHJIMKATOpa KOHTPOIUPYEMOM

/i (Momyms) KOMITETEHIIHH cpencTaa

OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoc, TECTHI,
1 | OOmereopeTnyeckre BOIPOCH XUMHH

1.5, OIIK-1.3 perieHue 3aaaq
9 | CriemmatB e BOIDOCH! XHMHU OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,
1t p 1.5, OIIK-1.4 peleHue 3aaay, TECTHI.

OIIK-1.1, OIIK-1.3, OIIK-

3 [3ager 1.4, OTK-1.5




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATArbl (POPMUPOBAHUS KOMIIETSHIIHA B IMIPOLIECCE OCBOSHUS TUCIUTIIHHBI

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CeMECTp JJIs IPOBEPKHU C(HOPMUPOBAHHOCTH MHUKaTOpa gocTrxkeHus komrerennui OIIK 1.1, OITK-1.3,
OIIK-1.4., OIIK-1.5

ATttectanmonHas pabora Nel BkItouaeT B ce0si TEMbI: CTPOCHHE aTOMa, XUMHYECKast CBSI3b, KI1aCChI
HEOPTraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIU

ATtTectanmonHas pabota Ne2 BKITIOYaeT B ce0s1 TEMBI: JICKTPOIMTUIECKAs nucconnanus, pH,
TUIPOJIN3 COJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLNH, TaJIbBAHUYECKUH DIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

Nel. Onpenenuth YUCIIO IEKTPOHOB B aTOME IIUHKA. 3aMUCcaTh MOJIHYIO AJIEKTPOHHYIO
KoH(urypauuio aroma. KakoBa BaieHTHOCTh aToMa?

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiictBuu 3,24 r TpeXBAJIGHTHOT'O METaJUIa ¢ KUCJIOTOM Bhiaensiercs 4,03 i
BOJIOpoja (H.y.). Beraucinre 5KBUBaJICHTHYIO, MOJIbHYIO M aTOMHYIO MacChl METaJLIA.

Ned. Bo ckoiibKO pa3 H3MEHHTCS CKOPOCTh peakiun mpu S0°C, ecnu npu IeHCTBUN KaTaau3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 klx mo 50 kJx?

Ne5. 3anmcath AMCCOIMAINIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOHAS KUCIIOTA, XJIOPH/T
ATIOMHUHHUS, TUAPOKAPOOHAT HATPHSI, THIPOKCOXJIOPHU/] ITFOMHHHUS, THIPOKCH]T aMMOHUS. JIJ1s CT1abbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 mi, B kotopoM coaepsxkutcs 0,063 r azoTHOU
KHUCTIOTHI.

Ne2. TToaBepratotcst 11 THAPOIU3Y pacTBOphI cienyronmx coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS TUAPOIN3a COOTBETCTBYIOLIUX COJIEH.

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1Sl KaXkKI0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

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

Ne4. Beruucnuts 9/]C raqbBaHMYECKOT0 3JIEMEHTA, COCTOSIIETO U3 IJIACTHH KaaMUs U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHteHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUTh CXeMy
3JIEMEHTa, HalMuCcaTh YpaBHEHHUS 3JIEKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

No5. Kakyro maccy Ca(OH)2 Hy»xHO 100aBUTH K 50 J1 BOZBI, YTOOBI YCTPAHUTh KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/?

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE U3JI0KEHHUE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OIICHKY, UCIIOJIb3Ysl HAy9IHbIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKUE 3HAHUS JJII BBIOOpA METOMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITeIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIC U CUCTEMaTHU3MPOBAHHBIC 3HAHMUS 110 AUCLUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHUIO, JIMHIBUCTHYECKH U JIOTHUECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsATeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSIX, YIaCTHE B TPYIIIOBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBIIOJIHEHUSI 3a/1aHUI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTaprueM y4eOHO! AUCIUIIMHBI, YMEHHE €0 UCII0Ib30BATh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPBI UCIIOJHEHUS 3aJaHNMN;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHUS 110 JTUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCIIONHEHUS 3aJaHHIA;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3a/IaHUsI 1JIs TPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00yJYaroInuXCs
[IpumepHBIE BOIIPOCHI
1. Knaccugukanys HeopraHmueckux COeAMHEHUH (OKCHIbI, KUCIIOThI, OCHOBAHHUS, COJIU CPEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHHUs, OCHOBHbIE XUMHUECKHUE CBOICTBA.
2. Ctpoenue atroma. KBaHToBble yncna: 0003HaueHue, GU3nueckuii CMbICI.
. Hpunnun [aynu. [IpaBuno Xyuna. Ipasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K

[98)

aTOMOB.

. [lepnonnueckuii 3akoH u nepuoanyeckas radmuna JI. 1. Menneneena.

. Xumuueckas cBsA3b. KoBaneHTHas MOJISIpHAsL, HEMIOJISIpHAs, MOHHASI CBS3b.

. XumMu4eckas cBs3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coeqMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

. CkopocTh XuMHUECKUX peakinii. OCHOBHbIE (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh PEAKIIUM.

9. Kunetnka XuMHYECKHUX peakInid. 3aKOH AEHCTBYOIIMI Macc. MI3MeHeHne ckopocTu npu
M3MEHEHUHU KOHIIEHTPAIH BEIEeCTB, 1aBjIeHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBUCHUT, OT KaKUX HE 3aBHUCHT.

10. TemmepaTypa kak ¢pakTop KUHETUKU XUMHUYECKUX PEaKIINil: BO3IEHCTBHE TEeMITIepaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBaenne Appenunyca. Katanuzaropsl: onpeneneHue,
MPUHIIUI ACHCTBUS HA MEXAHU3M PEAKIIHI.
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11. Xumudeckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHUS, 3aMMCh KOHCTAHTY PAaBHOBECHS B 00IIIEM
uze. [Ipunuun Jle [latense. Biusitaue temnepaTypsbl, JaBJI€HHUS U KOHLIEHTPAMK BELIECTB HA CMELIEHUE
paBHOBECHSI.

12. CriocoOb!I BbIpaXeHHsI KOHIICHTPAIIMK PACTBOPOB: Ha3BaHUS, (JOPMYJIBI, €AMHUIIBI H3MEPEHUS.

13. Dnekrponutnyeckas aucconuanusi. CHIbHBIC U ClIa0bIe JIEKTPOIIUTHL: OMPEeIICHUE, IIPUMEPHI.
Crenenb ¥ KOHCTaHTa Aucconranuu. CMEeneHne XUMUUECKOTO PAaBHOBECHSI IIPH IMCCOIMAIINY (BIUSHUE
TEMIIEPATYPHI, pa30aBICHHS], OTHOMMEHHBIX HOHOB).

14. lonnoe npowusBeacHNE BOAbL. Bomopoanblii mokazaTens cpenbl. Pacder pH cHIIBHBIX U ClTa0ObIX
AJEKTPOJIUTOB.

IMuaponus coneid. CMmelieHre XMMUYECKOr0 paBHOBECHSI MpoIecca THIpoJin3a (TeMieparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

15. XKectkocTh BO/BI, €€ BUIBI, CIOCOOBI YCTPAHCHHUS.

16. JlucriepcHbIE CHCTEMBI, UX Kiaccu(UKAIWs, CTPOSHUE MUIICILIBL.

17. Obuue Gpuzndeckue 1 XUMUIECKHE CBOMCTBA METAIOB (B3aUMO/ICHCTBHE C HEMETAJUIAMH,
BOJIOM, KuCIoTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DIEKTPOXUMUYECKUN Psil HAPSKEHUS] METAJLIIOB.

18. 'anpBaHWYECKUH AJIEMEHT: MPHUHITUIT pa0OThI, MPOIECCH HAa KaTO/e, MPOIIECCHl Ha aHOJIE,
OTJINYWE OT dJIEKTposin3a. YpaBHeHUE HepHCcTa — BRIYKCIIEHHE TOTEHIIMANA is eKkTpoaa. CTaHaapTHBIN
anekTpoaHbIi moTeHnran. DJIC raapBaHUYECKOTO JIEMEHTA.

19. DnexTponus: onpeneseHue, OTINYNE OT TaTbBAHMYECKOTO 3JIEMEHTA. DJICKTPOJIN3 BOJIBI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.

20. Koppo3ust MeTamioB B KHUCIIOM, HEUTpaIbHOU Cpeie B KUCIOPOJHON U OECKUCIOPOAHOM cpeie.
Buasl koppo3un. MeTobl 3a1UThl METANIOB OT KOPPO3UH.

21. BaxkHeiilive npupoIHbIE COEAUHEHNS KabILIHs, BO3AYIIHbIE U THIPABINYECKUE BXKYILINE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOILIECCHI ITPU UX MOJIYUYEHUU U TBEPACHUU.

22. IlonumepHbIe MaTepHalibl, X 0cOObIe CBOMCTBA, OCHOBHBIE BUbI TOTUMEPOB, 00IACTH UX
MPUMEHEHUS.

7.4.2. llpakTrueckue 3aJanus sl IPOBEICHUSI POMEXYTOYHON aTTECTAIUU 00YyUaIOIUXCs

1. Hanucath ypaBHeHHE XMMHUYECKON peaklnu, pacCTaBUTh KO (HUIIUEHTHI.

2. PaccunTath BBIXOJ MPOYKTA, UCIIOJIb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrtats TemioBoit 3 (HekT XuMUIeCKon peaKIfii.

4. PaccunTath N3MEHEHHE CKOPOCTH XUMUYECKON PEAKIIUY ITPY U3MEHEHUH KOHILIEHTPALIMK BELIECTB
WU TEMIIEPATYPBI.

5. Hamucats ypaBHEHUE IEKTPOJIUTUYECKON JUCCOLMALIMM U BBIPAKEHUE JJI1 KOHCTAHTBI
JUCCOLUALIUN.

6. Paccunrarh 3Hau€HNE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanicats ypaBHEHHE TUAPOIN3a COJIH.

8. CocTaBUTh CXEMyY raJIbBAHUYECKOTO 2JIEMEHTA, paccunTarsh DJ[C 3T0oro anemenra.

9. BeruncauTh Maccy BEIIECTBA, BBIIEIUBIIETOCS TP 3JIEKTPOIIU3E.

10. CocTaBUTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPENEIUTh OKUCIUTEND U
BOCCTAHOBUTEb.

11. Hanmncatp ypaBHEHME peakny MeTauia ¢ BOJOM, KUCIOTON WIM paCTBOPOM LIENOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIOB.

[TpakTryeckue 3aqaHus IS POMEXYTOYHOM aTTeCTalluu pa3MeliieHsl o aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (P HATHIHH)
KypcoBbie npoekTsl (paboThl) yueOHBIM MIAHOM HE MPEAYCMOTPEHBI.

7.5. Metoanueckne Matepuaisl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa MPO(hEeCCUOHATBHON JeSTeNIbHOCTH, XapaKTepPHU3YIOIIKe 3Tarbl POPMUPOBAHUS KOMIETEHIIHMA
KoHTposb ypoBHS yCBOGHHBIX 3HaHUN, OCBOEHHBIX YMEHUHN U MPUOOPETEHHBIX HABBIKOB
(BI1aZieHHi) OCYIIECTBIISETCS B paMKaX TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJISI B COOTBETCTBHH C
[TomoxxenneM o TeKyIIeM KOHTPOJIE B MPOMEKYTOUHOM arTecTaniuu ooydaromuxcsi B CIIOIACY.
TunoBble KOHTPOJIBHBIE 3aJaHUS WM MHBIE MAaTEPUAJIbl TEKYILETO KOHTPOJIS NPUBEIEHBI B I1. 7.2.
[Iponenypa onernBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU MPOBEICHUH TEKYIIET0 KOHTPOJIS IPUBE/ICHA B



m. 7.3.

Texymuit KOHTPOJIb OCBOCHHUSI KOMITETEHIIHMIA 110 TUCIUTUTMHE TPOBOAUTCS MTPHU U3yICHHUH
TEOPETUIECKOT0 MaTepuana, BHIOJHEHUH 3aJaHI Ha TPAKTHYECKHUX 3aHATHUSIX, CAaue OTYETOB IO
71ab0paTOPHBIM paboTaM, BRIMOJIHEHUN WHAUBUIYAIBLHBIX 33JaHUI B ()OpME KOHTPOIBHOU pabOTHI,

pacyeTHo-

rpaduyeckoit padboThl. TeKyIeMy KOHTPOJIIO IOIICKHUT MOCCIAEMOCTh CTYICHTAMH ayIUTOPHBIX
3aHATUH U paboTa Ha 3aHATHSIX.

HToroBoii oneHKONH OCBOCHHS UCIUIUIMHAPHBIX KOMIICTCHIUH (pe3y/IbTaTOB 00YUCHHS 110
JUCHUIIINHE XUMHS ) SBJIICTCS MPOMEXKYTOYHAs aTTecTalus B popme 3auéra, IpoBOIUMAs C YIETOM
pe3yJIbTaTOB TEKYILETO KOHTPOJIS B CEMECTPE.

7.6. Kputepun onieHuBaHus C(HOPMUPOBAHHOCTH KOMITETCHIIMH MPY MTPOBEACHUH MPOMEKYTOTHOM

aTTecTauuu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBopuTesbH | OLEHKa «XOpOLIO» OLneHKa «OTJIMYHO»
HO» o»
«HE 3a4TEHOY «3a4TEHOY»
VYpoBeHb ocBOeHMSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHMS YpoBeHb OCBOCHUS
KOMIIETECHIIUU KOMIETECHIINU KOMIIETECHIINU KOMIIETEHLINU
«HEAOCTATOYHBI. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHI.
Kommereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMuUpoBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKH HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHbBIE,
Kpurepus c(hOopMHUPOBAHBI 3HAaHUU. Y MEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (dbparMeHTapHbI 1 PENPOAYKTUBHBIN YCIIELIHO
HOCAT XapakTep, MIPUMEHSIFIOTCS K
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K PELIECHHIO KaK
Xapaxkrep. PELIEHUIO TUITOBBIX TUTIOBBIX, TaK U
JleMoHCcTpHpYyeTCs 3aaHUM. HECTaHAAPTHBIX
HU3KHH YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUU.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPAKTUYECKOT O YPOBEHb BBICOKHI YPOBEHb
HAaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEIbHOCTH,
YCTOUYUBOTO BBICOKAs aJJallTHBHOCTD
MPaKTUYECKOTO MPAaKTUYECKOrO HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOTPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/aHus ouera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | y4yeOHOTO MaTepHaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OILICHOK II0 OTACJIBbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
Or11eHKa «XOpOIIIO»/«3a4TEHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HAXOUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

XamutoBa A. U., Aatonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBbI

1 OpF&HH‘-ICCKOﬁ XHUMUU. OpFaHI/IquKHe MNOJIUMCPHBIC MaTCPHAJIbI, Kazannb:

Kazauckuii HallmoOHAIBHBIN UCCIIEA0BATENbCKUHA TEXHOIOTUUECKUT
yHuBepcutet, 2010

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

CemepukoB U. C., I'epacumona E. C., ®uznyeckas XuMUsi CTPOUTEIIHHBIX

2 |marepuanos, ExarepunOypr: Ypanbckuit ¢peaepanbhbiii yausepcuret, 35C

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

ACB, 2015

3 |I'munka H. JI., EpmakoB A. U., Obmas xumus, M.: Uarerpan-IIpecc, 2006 141

4 | AxmeroB H. C., O6mas u Heopranuueckast xumusi, M.: Beicmr. mk., 2002 59

5 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mockga: FOpaiit, 2023 512502




Mocksa: Opaiit, 2023

I'muuka H. JI., [Tonkos B. A., badkos A. B., O0mas xumust B 2 T. Tom 2,

https://urait.ru/bcode/
512503

JlomoJHUTEIbLHAA JIUTEPATYpPa

Henesa E. A., Tkauenko . M., Manbkona I1. A., JIykamenko A. B.,
1 | demunos M. P., Kinumoukus 1O. H., Oprannyeckas xumus, Camapa:
Camapckuit rocy1apcTBeHHbIN TexHudeckuid yausepcutet, ObC ACB, 2020

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

2 |T'easpman M. U., FOctpatos B. I1., Xumus, CII6.: Jlans, 2017

50

OO6yuaromuecs u3 yrciia MHBaUI0B 1 jnil ¢ OB3 obecnieunBaroTCst meyaTHbIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B (opMax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX

310POBbA.

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

OCBOCHHUS JUCITUTUTMHBI (MOTYJIS)

Haumenosanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

O6mas xumus nis cryaentoB CIIOGIACY

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

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
YuebHoe nocobue. 2-¢ u3., crep. - CI10.: M3naTenbcTBO
«Jlaaep», 2009. - 528 c.

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

XuMus B CTPOUTCIBbCTBC

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

[HerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

AxwmertoB H. C. Obmas 1 HeopraHuveckasi XuMusi: Y4eOHuK. — 8
-¢ u3J., crep. - CI16.: M3narenbctBo «Jlanb»,2014. - 752 C.

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

OcHoBbl xumun. MaTepuer-yueOnuk (A. B. Manyiinos, B. H.
Ponnonos, HI'Y, HoBocubupck)

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

8.3. IlepeueHnb cOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIHN ajipec pecypca

DJIEKTPOHHO-OMOIMOTEeYHAsl cucTeMa n3narenbersa "'Jlans"

https://e.lanbook.com/

Cucrema qucranimonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Hayunas snektponnas 6ubnuorexa eLIBRARY.RU

Hayunas s;mekTpoHHas
o6udamnorexa eELIBRARY.RU

Poccuiickast rocygapcTBeHHasi OMOIMOTEKA

www.rsl.ru

EnuHbIi 21eKTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEPaTyPHhI
CIIGI'ACY

www.spbgasu.ru

HNudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XuUMHUECKOTO
dakynberera MI'Y sBIsIeTCSI COBOKYIMHOCTBIO 0a3 JAHHBIX 110 XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/IeJICHHBIX Ha -CEpBepax B
npeJienax poccuiickoi yactu cetu Internet u BkitoyaeT 0TeuecTBEHHBIE U
3apy0OexHble HHHOPMAIMOHHBIE PECYPCHI 10 XUMUHU

www.chem.msu.su

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

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

[lepuonnueckue nznanus CII6IACY

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

DnekTponHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIIEKTPOHHO-O0MOIMoTeuHas cucteMma m3narenbera ' IPRsmart”

http://www.iprbookshop.ru/




DNEeKTPOHHO-OMOIMOTeUHas cucTeMa u3natenberBa "KoHCybTaHT

cryaeHTa"

https://www.studentlibrary.ru/

8.4. Ilepeuenpb nHPOPMAITMOHHBIX TEXHOJIOTHUN, UCIIOJIH3YEMBIX TIPH OCYIIECTBICHHH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIUIEH3UOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MporpaMmMHOIo obOecrieyeHns

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsIeMoe)

LibreOffice

CB00OOHO pacpocTpaHsIeMOe

8.5. MarepuaabHO-TEXHUYECKOE 00€CTIeUeHUE TUCIIUTLTAHBI
CBenieHns 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JIJIs1 CAMOCTOSITEIbHON paboThI

HanmeHnoBanue yaeOHBIX ayJUTOPHUI U
NOMELLEHUH 1711 CAMOCTOATEIbHON paboThl

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeacTBaMu O00y4YeHHUs

40. YueOHbIC ayAUTOPUH JJIS IPOBEIACHUS
MPaKTUYECKHUX 3aHATHH, IPYIIIOBBIX U
WHIUBUTYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOI aTTecTaluu

KoMIUIeKT MymbTUMETUHHOTO 000PYIOBAHHUS
(mepcoHaNbHBIN KOMIBIOTEP, MYJIbTUMEIUUHBIN
IIPOEKTOP, IKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
yueOHOI MeOenH, MOIKII0YeHNE K KOMITBIOTEPHOM
cetu CII6GI'ACY, Bbixon B MHTEpHET

40. TTomemeHust Ui CAMOCTOSTENILHOM PaOOTHI

[Tomernienue a1t CaMOCTOSTENHHOM pabOThHI
(uutanpHbI 3271 OuOMMOTEKH, aya. 217): TIK-23 mrT., B
1.4. 1 mr.- [IK mrst man ¢ OB3 (cucteMHBIi 010K,
MOHUTOP, KJIABHATYPa, MBIIIb) C MOJKIIOUEHUEM K
cetn «MHTEpHET» U 00ECIIEYCHUEM JOCTYIIA B
AIIEKTPOHHYIO MHPOPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOGI'ACY.




40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPAKTHYECKHUX 3aHATHH, Ta00OPATOPHBIX
palboT,rPYNIIOBBIX M HHIUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYILEr0 KOHTPOJIS
POMEKYTOYHOU aTTEeCTAIlUU

Meb6ens: Ctoubl (MapThl), TOCKa MEIOBas, TOCKa
MapkepHas, cton nadopatopusiii JID-J100, cron
naboparopHsblii Maneiii JIO-O0, mkad BHITKHON €
MOABOJIOM BOJIbI,

OO6opynoBanme: MPOCKTOP, IKPaH, BECHl TEXHUIECCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopaTopHbIii peoctat, kouaykromerp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHUTHBIC MEIIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neuys mydenbHas 3 1
CHOJI-3/11, cymmnbabiit mkadg NOL 24/200, pH-
MeTp-MuuMBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYETYUK a3POUHOB
«Candup»

Xumudeckas nocyna (mpoOUpKH, ITATUBEI, CTAKAHBI,
KOJIOBI, OIOPETKHU, MUTIETKH, IITATUBHI JJI TPOOUPOK),
XUMUYECKHUE PEAKTUBBI.

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLUAIIUU KUCIIOT ,IIEN04Yeid U Coliel B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XUMHUYECKHE CBOICTBA METAJIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

40. YueOHble ayTMTOPUU IJIsl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THIIA, KOMILJIEKT MYJIbTUMEIUIHHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHue Kk komnsrorepHoit cetu CII6IACY,
BbIXOJ1 B MIHTEpHET

Z[J'ISI HWHBAJIWJIOB U JIUII C OB3 o0ecneunBarOTCs CIICHUAJIBHBIC YCJIOBHUA OJIA ITOJTYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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