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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[enbio 0ocBOEHUS AUCHHUIUIMHBI SBJISETCS MMOIYyYeHHE 3HAaHUN IO XUMHH, 00ecTIednBaloiel OCHOBY
MOJTOTOBKU OakanaBpa, TO0CTATOYHOM JJIsl peleHUs

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

B 3amaun ucHUIUIMHBI BXOAUT U3YUYCHUE:

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

2. IPUPOABl XUMUYECKUX PEAKIUH, UCIIOIb3yEMbIX B TPOU3BOJCTBE XUMUYECKUX BEILIECTB U
MaTepuaioB, KHHETUYECKOT0 U TEPMOAMHAMUYECKOTO MOX00B K OMUCAHUIO XUMUYECKUX MTPOLIECCOB C

LEJIbI0 ONTUMH3ALMH YCIIOBUM UX MPAKTUYECKON pean3aluu;

3. BOKHEUIIIUX CBOMCTB HEOPTaHUYECKUX COCAMHEHHUI U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCUMOCTH OT ITOJIOKEHUS COCTABIIIOIINX UX AJIEMEHTOB B llepuoanyeckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMM pa3BUTHUSI HEOPTaHUYECKON XUMUHU U HEOPTaHUYECKOTO

MaTepHaTOBEICHHS.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM IO0CTUKEHUS KOMIIeTeHIUM

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

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

OIIK-1 CnocobeH pemiath
3aJ1a4u PO eCcCUOHATIBHON
NeSITeIbHOCTH HAa 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 XMMHH,
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 CTeIHATBHBIX
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/1a4¥ MpoQeccuOHAIbHON
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
JIESITCIIBHOCTH

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. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
Jannast tuciuiuiiHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Monynn» b1.0.13 ocHoBHOIM
npodeccuorabHON 06pazoBarenbHOl porpammel 08.03.01 CTpoUTENBCTBO U OTHOCHUTCS K 00513aT€IBLHOM

4acTH y4eOHOTro IJIaHa.




JIMCIUIIINHA OTHOCUTCS K 0a30BOM YaCTH MAaTEMATHYECKOIO U €CTECTBEHHO-HAYYHOI'O IUKJIA U
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMCHHAX, IPUOOPETEHHBIX B pE3y/IbTaTe

OCBOCHMS XMMHH (0a3MCHBIM YPOBEHB), (GDU3UKH U MATEMATHKHU IIPH TOJYICHHH CPETHEr0 00IIero
00pa3oBaHus. Y CICIIHOMY OCBOCHHIO JUCITUIUIMHBI CONYTCTBYET MapajlieIbHOES U3YUCHHE (PU3UKU 1
MaTEMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX JHCIIUILIHH.

Jlns ycrenHoro oCBO€HUS AUCHMILIIMHBI CTYJICHT JIOJIKEH

3HATh:

1. Ba)KHEHININE XMMUYECKUE TTOHATHS: BEIIECTBO, XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpPHAS MACChl, HOH, aJUIOTPONUS, U30TOIbI, XUMHUYECKasI CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEII[ECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOEHMUSI, PACTBOPHI, DJIIEKTPOJIUT U HEIJICKTPOJIUT,
3JIEKTPOIUTHYECKAS JUCCOIMAIUS, OKUCIUTEIb U BOCCTAHOBUTEb, OKMCICHUE U BOCCTAHOBJICHHUE,
TEIIOBOM 3PP EKT peakiyu, CKOPOCTh XMMHUYECKOM peaKIuu, KaTajanu3, XHMHYECKOC PABHOBECHC;

2. OCHOBHBIE 3aKOHBI XMMHHU: COXPAaHEHHS MacChl BEIIECTB, ITOCTOSHCTBA cocTaBa, [lepuoanaeckuii
3aKOH;

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

4. BaKHEUIIIME BEIIECTBA U MaTepHUAIIbl: OCHOBHBIC METAJIBI 1 CIIaBBI, CEPHAs, COJISTHAS, a30THAS U
YKCYCHasl KUCJIOTBI; IIEJI0YH, aMMHaK, MUHEPAIbHBIC yI00PCHHUS, METaH.

YMETh:
1. Ha3bIBaTh HEOPraHUYECKHE BEIECTBA 10 «TPUBUATBHON)» UM MEKIYHAPOTHON HOMEHKIATYPE;

2. ONIpeACIATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCIMHEHUSX, 3apsil MOHA, XapaKTep CPEeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHU,
OKHCIIUTENb U BOCCTAHOBUTEIND;

3. XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MIEPUOOB IO UX MOJ0KeHHI0 B [lepuoanueckoii cucreme
J.1. MenneneeBa; 00IMe XUMHIECKHAE CBOMCTBA METAJNIOB, HEMETAJIIIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKHX COCIMHEHMI;

4. 00BSCHATB: 3aBUCHMOCTH CBOWCTB BEIICCTB OT X COCTAaBa U CTPOCHMSI; IIPUPOY XUMHUCCKOM
CBSI3U (MOHHOM, KOBAJIGHTHOM, METAJNTUYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIINH U
MOJIOKEHUSI XUMUYECKOTO PABHOBECHUS OT PAa3IMYHBIX (PaKTOPOB:

5. BBITIOJIHATh XUMHUECKHH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUIECKUX
BEILIECTB;

6. MPOBOIUTH CAMOCTOSITEIHHBIN MOMCK XUMUUECKOW HH(POPMAIIUU C UCTIOJIH30BAHUEM PA3TUIHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iiepeaadn
XUMUYECKON MH(OPMAIIUU U €€ TPEICTABIICHUS B Pa3IMYHBIX (DOopMax; MPOBOAUTH KPUTHUECCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIQJICTh:

1. nogxoaamMu K OOBSICHEHHIO XUMUYECKHX SBJICHHH, TPOUCXOSAIIMX B IPUPO/JIE, OBITY M Ha
IIPOU3BO/ICTRBE;

2. METOJIaMH OTIpe/IeJICHUS BO3MOKHOCTH ITPOTEKAHUS XMMHUECKHX MPEBPAIECHUI B Pa3IMYHBIX
YCIOBHUAX M OILICHKH MX IOCJICICTBHUIA;

3. cnocobamu 6€30MacHOro 00paIleHus ¢ TOPIOYUMU U TOKCHYHBIMH BEIIECTBAMH, J1a00paTOPHBIM
000pyI0BaHUEM;

4. MeTo1aMU TIPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAI[HH.

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
n/n JOCTIKSHUS KOMITETCHITHHI
1 |Dxonorus OIIK-1.10, YK-8.1

4. O0beM IUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKAa3aHHEM KOJMYeCTBA aKaJeMUYeCKHX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYIO Pa0oTy 00yUYaromuxcst




W3 HuX yackl Ha

Cemectp

Bu eOHOI paboTHI Beero MPaKTHYECKYIO
Ay p 4acoB P Y 1
NOATOTOBKY
KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([p) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIbTAIUS TIEpe] SK3aMEHOM H cllava
Yacbl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 56 56
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
Jachbl: 108 108
3a4YeTHbIE eTHHHIIBI: 3 3




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
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,
OO6meTeopeTHIECKHE 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 atromMHBIX sifiep. M3oTonbel. CTpoeHre 3IIeKTPOHHBIX 000104YeK
atoMoB. [Ipunnun Heonpenenennoctu ['eiizendepra. KBanToBble uncia.
1 | Obuwereopernieckne | [ipapyna samonHeHus SMEKTPOHAMH ATOMHBIX OpGHTaei. [IpHHIHT
BOTIPOCBI XUMHH [Maymu. [pasuno Xyraa. [Ipasuno Kneukosckoro.
[Tepnonnueckwuii 3akoH u Tadbsmmna J[.1. MenneneeBa. [lepruogunaHocTh
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHUSI.
XuMHUYecKasi CBSI3b U MEKMOJICKYJIIPHBIE B3aMMOICHCTBHS
1 O6mereopeTnyeckne | XUMHUYECKas CBsA3b. KoBaseHTHas MOJSIpHAsT, HETIOJSIPHAsT, JOHOPHO-
BOIIPOCHI XUMHUU AKIENITOpHAasA, MOHHAasA CBA3b. MeTtammdueckast CBS3b. BO}IOpO}IHaH CBA3b.
Bnusaue tTuma cBsizu Ha (PU3NKO-XUMHUYECKHUE CBOWCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PEeaKui
06 XuMuyeckasi TepMoIMHaMuKa. TemnoBoit 3hHekT XUMHUUECKUX PEeaKIIHii.
1 MCTCOPCTHICCKAC | TTohgrHe srTanbmus. 3akoH [ecca, cieacTeue 3akona 'ecca. [Tonsitre
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 ocmornueckoe gapiacHue. OOIIMe CBOKWCTBa
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 IO pa3Mepy YacTHUll U arperaTHOMY
cocrosiHuio. CBOMCTBA BEIIeCTBA B BHICOKOUCIIEPCHOM COCTOSIHUU.
CBo0OoHAs TOBEPXHOCTHAS SHEPTHUA. SIBIIEHUS COPOLIMU.
DNEeKTPOKUHETUYECKHUE SIBICHUS.

CrenmaabHbIC BOITPOCHI
XUMHNHU

XUMHUYECKHUE MPOLECCHI B BSKYIIUX CTPOUTEIIBHBIX MaTepHaiax
['uricoBbie BsKyIIME BELIECTBA. XMMHUYECKUI 1 MUHEPAJIbHBIN COCTAB
rIUH. ['eHe3nc rivH 1 KaonuHoB. [lopTiaHAueMeHT — XUMUYECKUN 1
MHHEpPAIbHBIN COCTaB, MOJy4YeHUE. B3anMoielicTBre MUHEPAIOB
nopTianeMenTa ¢ Bogou. Kopposus niemeHTHoro kamus u 6eToHa.
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 HCOPraHUYCCKUX COE€IUHEHUI

Knaccmbnkaunﬂ HCOPraHNYCCKUX COE€TUHEHUH (OKCI/I,Z[BI, KHUCJIOTHI,
OCHOBaHM:, COJIN CPCAHUEC, KUCIIBIC, OCHOBHLIC)Z Ha3BaHUs, OCHOBHBIC
XHUMHYECKHE CBOMCTBA.

OO6mereopeTniecKue
BOITPOCHI XUMHU

OCHOBHBIE 3aKOHBI U TOHATHS XUMHH

OcHOBHBIE 3aKOHBI XUMUUO COXPAHEHHS MACChI, TIOCTOSTHCTBA COCTABA,
KpaTHBIX OTHOILIEHUH, ABoraipo). OCHOBHBIE MOJOXKEHUS aTOMHO-
MoJieKyJsipHoTo yueHus. KoanuecTBo BemiecTBa. DKBUBAJIECHT BEIIECTBA.
Pacyér sKkBUBaJIEHTHBIX MacC CIOKHBIX BEIIECTB. 3aKOH SKBUBAJIECHTOB.

OO0reTeopeTHIECKIE
BOIMIPOCHI XUMHHU

XHUMHYECKasi 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.

OObpaTtumsle peakiui. XuMuyeckoe paBHoBecue. KoHcTaHTa 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.
Juccoumanus coyield, KUCIOT, OCHOBAaHUN. DIIEKTPOIUTHYECKAs
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 NPOUCCCOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBBI 2JIEKTPOXUMUH.

Bo3HukHOBEHHE CKayKa MOTEHIIMAIa Ha TOBEPXHOCTH pasjiena Mexay
METaJJIOM U pacTBOpoM. Bonopoausiit anekrpon. CtaHaapTHbIE
ANIEKTPOAHbIE MOTeHIMAbI. Y paBHeHue HepHcra. Pan aktuBHOCTH
MeTaJlJIoB. XMMUYECKUE CBOMCTBA METAJLIIOB.

["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 KOPPO3HUHU.

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 COCIMHEHUM.
06 OCHOBHBIE 3aKOHBI Y TIOHSTUS XUMHUH
1 METCOPCTUICCKUC | Oppenenenne MOIIPHOM MacChl SKBUBAICHTA H (BaKTOpa
BOHPOCEL XUMUH SKBUBAJICHTHOCTHU MPOCTOTO U CIOKHOTO BEIIECTBA.
06 Xumuyeckasi KHHETUKA U PaBHOBECHUE
1 IICTCOPCTUICCKUC | Pl3yyenpie BAMSHHUS KOHLCHTPALUHI M TEMIIEPATYPhI Ha CKOPOCTb
BOIIPOCHI XUMHUH "
XUMHUYECKON pPeaKlnu, U3y4eHUE PaBHOBECHOTO MpoLecca.
06 PacTtBOpHBI 1 CBOMCTBAa paCTBOPOB
1 IHETCOPCTUHCCKUC | J13yyenne mpomecca AMCCONMAIIMH BEIIECTB B PACTBOPAX,
BOIHPOCET XUMUH M3ydeHHe 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 O6mereopernyeckue | OOLIME Ppr3HUECKUE U XUMHYECKUE 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| IMCLUIUIMHBI 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€Ty.
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 HeOpraHM4eCKMX COSIMHEHHIM

Pabota ¢ KoHCIIEKTOM, OCHOBHOW U JIOTIOJHUTEIBHOU JIUTEPaTypoOi,
QJICKTPOHHLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
Odopmnenue otuéra no JaboparopHoit padore. [loaroroBka k 3a4éry.

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

OcHOBHBIE 3aKOHBI U MTOHITHSI XUMUU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAILTHETO 3aJaHHUs.
Odopmnenne otuéra no jJadboparopHoii padore. [loaroroska k 3a4éry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMHYecKasi KHHETUKa U paBHOBECUE

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOIOJTHUTEIBHON JTUTEPATYPOH,
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 JIUTEPaTypoOi,
SJICKTPOHHBIMHA PECYpCaMHU, BBIIIOJTHCHUEC JOMAIIHETO 3a/laHu .
Odopmnenue otuéra no JaboparopHoit padore. [ToaroroBka k 3a4éry.

OOmereopeTnyecKue
BOIIPOCHI XUMHU

OKHCITUTEIIEHO-BOCCTAaHOBUTEIBLHBIC PEAKITHH

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JTOTIOJTHUTEIBHOU JIUTEPaTypOil,
QJICKTPOHHBIMU PECYpCaMHU, BBIIIOJIHCHUEC JOMAIIHETO 3a/JaHu .
Odopmnenue otuéra no JaboparopHoit padore. [ToaroroBka k 3a4éry.

OOmmereopeTnyecKue
BOIIPOCHI XUMHU

OcCHOBBI 2NIeKTpOXUMUU. ["albBaHUUECKHE IIEMEHTHI.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U AOMOJHUTEIBHOM JINTEPATYPOil,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAITHETO 3aJaHMUs.
Odopmnenne otuéra no JaboparopHoii padore. [loaroroBka k 3a4éry.

OO0rmeTeopeTHIYECKHE
BOIMPOCHI XUMHHU

XUMUS METaII0B

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTIOJHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAMU, BHITIOJTHEHUE JOMAIITHETO 3a1aHUS.
Odopmiienne otuéra no aadoparopHoii padore. [loaroroska k 3a4éry.

CHCI_II/IS.JIBHLIC BOITPOCKHI

XUMHNHU

Koppo3zus metamioB. MeTop! 3aIUTHI OT KOPPO3UU

Pabora ¢ KoHCIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA PECYpCaMU, BBIIIOJITHCHUC TOMAIIHETO 3aJIaHU.
Odopmnenue oruéra no maboparopHoi padore. [lonroroska k 3auéry.

CrneunanbHble BOIPOCHI

XUMHHN

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

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JTOTIOJIHUTEIBHON JIUTEPATYPOH,
OJICKTPOHHBIMHU PECYpCaMH, BBIITOJHCHHUE JOMAITHETO 3aJaHH.
[ToaroroBka K 3a4éry.

CHCI_[I/IaJIBHLIC BOIIPOCHI

XUMHNHU

OCHOBBI OPraHNYECKON XUMHH U XUMUU TTOJIUMEPOB.

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJIHUTENBHOM JIUTEPaTypoOH,
3JIEKTPOHHBIMM PECYPCAMH, BBIITOJIHEHUE JJOMAIIHETO 3a/1aHMS.
[ToaroroBka K 3a4éry.




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

VYyebHas nmporpamMma BKJIFOUAET HE TOJILKO ayAUTOPHBIE 3aHATHS, HO yIEJsIeT BaXKHOE BHUMAHHE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. /st yCenmHoro 0CBOEHUsI 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
o0pa3sily; peleHre BapuaTUBHBIX 33/1a4 M YIPpaKHEHUH; ECli caMoCTOSITeNNbHO HE yIaeTCs pa3o0parhes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[Iporpammoi JUCHUIUIMHBI IPETYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHSATUM, HA KOTOPBIX TAaETCs
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTeprall, MPAKTUICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONArarouX
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00y4arnMXxcs, KOTopas BKIIOYAET B C€0s M3yUYCHUE TEOPETUICCKUX BOIIPOCOB JTUCIUTIIINHBI, TOATOTOBKY 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
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U Ha60paTOpHI)IX 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOH (opMbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHATHUSM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKUE 33/I1aHUS B paMKax U3y4yaeMon TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHOYHBbIe MaTepPHAJIbI JIsl IPOBeeHUs TEKYLero KOHTPOJIsSl yCIIeBaeMOCTH M IIPOMeKYTOYH O
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3ienbl AUCHUTUIMHBI . 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 OIICHKHU 3HAHUH, YMEHHI U HABBIKOB U (WJIH) OTBITA TPOPECCHOHATBHON ASSITETFHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CEeMECTp JJIs IPOBEPKHU C(HOPMUPOBAHHOCTH MHUKaTOpa gocTrxkenus komnerenuii OITK 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: JICKTPOIUTHYECKas auccoruanusi, pH,
TUIPOJIN3 COJIEH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, TaJIbBAHUYECKUI DIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

Nel. Onpenenuth YUCIIO 3IEKTPOHOB B aTOME IIUHKA. 3aMucaTh MOJIHYIO AIEKTPOHHYIO
KoH(urypauuto aroma. Kakosa BasieHTHOCTh aToma?

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Tpu B3aumoneiicTBuu 3,24 r TpeXBaJIGHTHOTO METaslIa ¢ KHUCJIOTOM Boiemsiercs 4,03 i
BOJIOpoa (H.y.). Beraucinre 3KBUBaJICHTHYIO, MOJIGHYIO 1 aTOMHYIO MacChl METalIa.

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

Ne5. 3anmcaTh AUCCOIMANMIO BEMISCTB: THAPOKCHUI HATPHSI, CEPOBOIOPOIHASI KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 mi, B kotopoM coaepsxkutcs 0,063 r a3oTHOI
KHUCTIOTHI.

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

Ne3. PacctaBuTh KOO PUIIMEHTHI B ypPaBHEHUSIX PEAKIIUN METOJOM AJIEKTPOHHOTO OasiaHca.
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. Beruucnute 9/1C raabBaHMYECKOT0 3JIEMEHTA, COCTOAIIETO U3 TUIACTUH KaJMUsl 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 nyxHO 106aBuTh K 50 J1 BOABI, UTOOBI YCTPAHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/?

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



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 HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IIOCTAHOBKE HAYYHBIX U MIPAKTUYECKUX 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 MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

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

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHUYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

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




Onenka 3HaHUSA:

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

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;

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

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

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

- paboTa noj| pyKOBOJICTBOM IIPEoiaBaTessl Ha MPAaKTUYECKUX 3aHATUSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHOY» |- PparMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(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 KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
[IpumepHBIE BOIIPOCHI
1. Knaccugukanys HeopraHmueckux COeAMHEHUH (OKCHIbI, KUCIIOThI, OCHOBAHHUS, COJIU CPEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XUMHUYECKHE CBONCTBA.
2. Ctpoenue atroma. KBantoBble uncia: 0003HaueHune, GU3NUeCKUid CMBICI.
. Hpunnun [aynu. [IpaBuno Xyuna. Ipasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K

[98)

aTOMOB.

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

. Xumuueckas cBA3b. KoBaneHTHas MossipHasi, HEMOJSpHAsi, MOHHASI CBS3b.

. XumMu4eckas cBs3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coeqMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

. CkopocTh XxuMHUeCKUX peakiuii. OcHOBHBIE (JaKTOPBI, BIUSAIONINE HA CKOPOCTh PEaKIUil.

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

10. TemmepaTypa Kak ¢hakTOop KUHETUKU XUMHUYECKUX PEaKIUii: BO3IEHCTBHE TEMIIEPaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBaenne Appenunyca. Katanuzaropsl: onpeneneHue,
MPUHIIUI ACHCTBUS HA MEXAHU3M PEAKIIHI.
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11. Xumudeckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHHUS, 3aIMUCh KOHCTAHTY PaBHOBECHs B 00IIeM
uze. [Ipunnun Jle [latense. BiustHue TeMnepatypsbl, JaBJIEHUS U KOHLIEHTPALIMN BEIIECTB HA CMEILICHUE
paBHOBECHSI.

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

13. DnekTponutuyeckas aucconuansi. CHIbHBIC U CIa0bIC AIEKTPOJIUTHI: ONPEIEICHUE, TPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHne XMuMUIEeCKOro paBHOBECHSI TIPU TUCCOIUAIIUU (BIUSHUE
TEMIIEPATYPHI, pa30aBICHHS], OTHOMMEHHBIX HOHOB).

14. lonHoe npou3BeacHUE BOAbL. BomopoaHbIil mokaszaTens cpeasl. Pacuer pH cHIbHBIX U cllaObIX
AJEKTPOJIUTOB.

IMuaponus coneid. CMmenieHre XMMUYECKOr0 paBHOBECHS MpoIecca THIpoIin3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

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

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

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

18. 'anpBaHUYECKUI AJIEMEHT: MPUHITUIT PaOOThI, IIPOIECCHl HA KaTo/Ie, MPOIIECCHl Ha aHOJIE,
OTJINYHME OT dJIEKTposin3a. Y paBHeHHE HepHcTa — BRIYKCIIEHHE TOTEHIIHANA Jis eKkTpoaa. CTaHaapTHBIN
anekTpoaHbIi moTeHnran. DJIC raapBaHUYECKOTO JIEMEHTA.

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

20. Koppo3ust MeTayioB B KHCIIOW, HEUTpaIbHOU Cpeie B KUCIOPOIHON U OECKUCIOPOAHOM cpeie.
Buasl koppo3un. MeTobl 3a1UThl METANIOB OT KOPPO3UH.

21. BaxkHeiilive npupoIHbIE COEAUHEHNS KabILIHs, BO3AYIIHbIE U THIPABINYECKUE BXKYILINE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUHN U TBEPACHUHU.

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

7.4.2. llpakTrueckue 3aJanus sl IPOBEICHUSI POMEXYTOYHON aTTECTAIUU 00YyUaIOIUXCs

1. Hantucath ypaBHEHHE XMMHUECKON peaklMy, pPaCCTaBUTh KOOPPUIIUECHTHI.

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. Hamncats ypaBHEHUE JIEKTPOIUTUYECKON AUCCOLMALIMY U BBIPAXKCHUE 1JI1 KOHCTAHTBI
JUCCOLUALIUN.

6. Paccunrarh 3Hau€HNE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanicats ypaBHEHHE TUAPOIN3a COJIH.

8. CocTaBUTh CXEMY IaJIbBAHUYECKOTO JIEMEHTA, paccuuTars JJ[C 3Toro anemeHra.

9. BruncanTh Maccy BEIIECTBA, BBIIEIUBILETOCS TP 3JIEKTPOIU3E.

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

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

12. CocTaBUTh CXEMY DJIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[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 npoexTsl (paboThl) yueOHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

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 YMEHHUI 1 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 3a/JaHUS WIM HHBIE MAaTEPUAJIbl TEKYILETO KOHTPOJISI IPUBEICHBI B 1I. 7.2.
[Iponenypa onernBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU MPOBEICHUH TEKYIIET0 KOHTPOJIS IPUBE/ICHA B



m. 7.3.

Texymuit KOHTPOJIb OCBOCHHUSI KOMIIETSHIIHIA MO TUCITUTUTMHE TPOBOAUTCS MIPH U3YyIECHUU
TEOPETUIECKOr0 MaTepuasa, BHIOJHEHUH 3aJaHU Ha IPAKTHUECKUX 3aHATHUSIX, CIa4e OTYETOB IO
71ab0paTOPHBIM paboTaM, BRIMOJIHEHUN WHAUBUIYAIBLHBIX 33JaHUI B ()OpME KOHTPOIBHOU pabOTHI,

pacyeTHo-

rpaduyeckoii padboThl. TekyIeMy KOHTPOJIIO MOICKHUT IOCEIIAEMOCTh 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 CHOPMHUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IMPOMEKYTOTHOM

aTTecTauuu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBopuTesbH | OLEHKa «XOpOLIO» OLneHKa «OTJIMYHO»
HO» o»
«HE 3a4TEHOY «3a4TEHOY»
VYpoBeHb ocBOeHHSI | YpPOBEHb 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, MIPUMEHSIFOTCS K
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K PELIECHHIO KaK
Xapaxkrep. PELIEHHUIO 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 MaTepHarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
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, 3aJlaHul;
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/iaHus Ounera 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.




He moxet BoIOpaTh HcneiThiBaeT be3 3aTpynnenui [Ipumensier
METOJIUKY 3aTPYJHEHHS 110 BEIOHMpAET TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS BBEIOOPY METOIUKHU CTaHJIapTHYIO JUTSL BBIOOpa METOAMKHU
3a/laHUMN. BBITTOJIHEHUS METOAUKY BBIITOJIHEHUS 3aJJaHUN.
Jlomyckaet rpyObie 3a/laHUM. BBIIIOJIHEHUS He nomyckaet ommu6ox
OLIMOKY MpHU JomyckaeT ommoku 3a/IaHM. IIPU BBIIOJIHEHUH
BBIIIOJIHEHUH 1pH BbIMoNIHEHUN | Jlomyckaet omuoKku 3a/1aHUI.
3a/laHUM, 3a/1aHU, IIPU BBINOJIHEHUH CamocTosTenbHO
HapylIaKIINe JOTUKY | HapylIEeHUs JOTUKU 3a/1aHui, He aHAIN3UPYET
peuieHus 3aaay. peuieHus 3aaad. HapylLaroue pe3yabTaThl
BIIAJICHHEC Henaer UcnbiTeiBaeT JIOTUKY PEIICHUs] | BBIIOJHEHHUS 3aJaHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPyIHEHHUS C 3a1a4 ['pamoTHO
BBIBO/IBL. ¢dbopmynupoBanueM | Jlenaet koppekTHble [ 0OOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI T10 penieHus 3aaay.
000CHOBATH BBIBOJIOB. pe3ynbTaTam
AIrOPUTM UcnbiTeiBaeT peuieHus 3a1a4u.
BBIITOJIHEHUS 3arpyaHeHus npu [ OGOCHOBBIBAET X0
3a/laHUuM. 000CHOBaHUU pelieHus 3aaad 6e3
anropuTma 3aTpyAHEHUH.
BBIITOJIHEHUS
3aJlaHui.

Or1eHKa Mo JUCIUILIMHE 3aBUCHUT OT YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHITNH, 3aKPEIJICHHBIX 3a
JTUCIUTIIIMHOM, U MIPEACTABIAET CO00H cpeaHee apu(MEeTHIECKOe OT BBICTABJIICHHBIX OIICHOK IO OT/ICIbHBIM
pe3ynbTaTam oOy4eHHS (3HAHUS, YMEHUS, BJIaJICHUC HABBIKAMU).

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
9K3EMILIIPOB/AIIEKTP
oHHbIN agpec DbC

Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

OcHOBHAA JJUTEPATYPA

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

1 [marepuanos, ExatepunOypr: Ypanbckuii Gpenepanbublii yausepcuret, Ib5C ttp:/Awww . iprbooksh

op.ru/68308.html

ACB, 2015

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

3 I'munka H. JI., [Tonkos B. A., babkoB A. B., O0mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2023 512502
XamutoBa A. U., Aatonona JI. B., byceiruna T. E., Ky3nenos A. M., OcCHOBBI

4 opranudeckoit xumun. OpraHndeckre moJMMepHbIe MaTepuaibl, KazaHs: http://www.iprbooksh
Kazanckuit HalfmoHAIBHBIN UCCIIEN0BATENECKII TEXHOJIOTHIECKUN op.ru/61993.html

yHuBepcuteT, 2010

5 |AxwmeroB H. C., O0mias u Heopranudeckast xumusi, M.: Beicr. mik., 2002 59




6 |[munka H. JI., EpmakoB A. U., O6mas xumus, M.: Uarerpan-IIpecc, 2006 141
JlonoJIHUTEILHAS JIUTEpAaTYpa
1 [Tenspman M. U., FOctparor B. I1., Xumus, CII6.: Jlans, 2017 50

Henesa E. A., Tkauenko M. M., ManbkoBa I1. A., JIykamenko A. B.,
2 | AemunoB M. P., Knumoukun FO. H., Opranunueckas xumusi, Camapa:
Camapckuii rocynapcTBeHHbIN Texandeckuii yausepeuteT, 9bC ACB, 2020

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

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 obecnieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (hopMax, alaiTUPOBAHHBIX K OTPAHHYCHUSM UX

3I0POBBSI.

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

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aapec pecypca

O6mas xumus aisa cryaeatoB CIT6IACY

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

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
YuebHoe nocodue. 2-¢ u3j., crep. - CI10.: M3naTenbcTBO
«Jlaaey», 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 BAXYIIUX CTPOUTEJIBHBIX
MATEPHAJIOB

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

AxmeroB H. C. O6mias u HeopraHudeckas XuMus: Y 4eOHuK. — 8
-e u3J., crep. - CII10.: M3marenscTBo «Jlaup»,2014. - 752 C.

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

OcnoBbl xumuu. MuTepHeT-y4eOnuk (A. B. Manyiinos, B. U.
Ponnonos, HI'Y, HoBocnbupck)

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

8.3. IlepeueHnb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

DIeKTPOHHO-OMOIMOTEeUHas cucTeMa u3aarelbeTBa "KoHCyapTaHT
cTryaeHTa"

https://www.studentlibrary.ru/

DIIeKTPOHHO-O0MOIMoTeYHas cucteMa u3arensersa "IPRsmart”

http://www.iprbookshop.ru/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

[Tepuoanueckue nznanus CIIGIACY

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

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

Nudopmannonnas cetrb CHEMMET (Poccust) Ha cepBepe XuUMHUYECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYIMTHOCTBIO 0a3 JAaHHBIX TTO XUMUH
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), pacIipe/ieJIeHHbIX Ha -CepBepax B
npeeniax pocCUrCKoM yacTu ceT Internet u BkirodaeT oTe4eCTBEHHBIE U
3apyOekHbIE HHPOPMAIIMOHHbIE PECYPCHI IO XUMUH

www.chem.msu.su

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

Hayunas snextponnas 6ubnmoreka eELIBRARY.RU

Hayunas snmekTpoHHas
oudamnoreka ELIBRARY.RU

WNHTepHeT-TpeHaXephl B chepe 0Opa3zoBaHus

http://www.i-exam. ru

Cucrema aucranironHoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-OMOIMOTEeUHas cucTeMa u3narenbera 'Jlans"

https://e.lanbook.com/




8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX TPU OCYIIIECTBICHHH 00pa30BaTEIHbHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

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

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsi CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu 00yueHus

40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPAKTUYECKHUX 3aHATHH, TPYIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTecTaliu

KoMITIeKT MymbTHMETUHHOTO 000PYyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUTHBIN
MIPOEKTOP, IKPaH, ayJTMOCUCTEMA), I0CKA, KOMILIEKT
yaeOHOM MeOeIH, TIOKITIOYCHIE K KOMITBIOTCPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. I[TomemeHus UIsl CAMOCTOSATEIBLHON PaOOTHI

[Tomerenue 151 CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OMOMMOTEeKH, aya. 217): T11IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TMOIKIIOYCHHEM K
cet «MHTepHET» N 0OecIeYeHneM J0CTyIa B
3NEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIGI'ACY.




40. YueOHbIC ayAUTOPUH TSI IIPOBEICHUS
MPaKTUYECKHUX 3aHATHH, Ta0OPaTOPHBIX
paboT,rpyNIOBBIX U UHINBHIYATbHBIX
KOHCYJIBTAIIMH, TEKYIIETr0 KOHTPOJIS U
MPOMEKYTOUYHOM aTTeCTAllNH

Meb6ens: Ctoubl (MapThl), TOCKa MEIOBas, TOCKa
MapkepHas, cton nadopatopusiii JID-J100, cron
naboparopHsblii Mansiii JIO-O0, mkad BHITSKHON ¢
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 ocyna (mpoOUpKH, IITATUBEI, 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 KUCIOT ,IIeN04Yei U collell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAJbl, XMMHUYECKHE CBONCTBA METAJLIOB,
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, KOMIJIEKT MYJIbTUMEINIHHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEIUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHue Kk komnsrorepHoit cetu CII6IACY,
BbIXOJ1 B MIHTEpHET

Z[J'ISI HWHBAJIWJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHUAJIBHBIC YCIOBHA OJIA ITOJTYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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