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1. Henu u 3a1a4u 0CBOEHUA IMCUMILIUHBI (MOTYJIs1)
MOJIy4YeHUe 3HaHUH M0 XUMHUHU, 00ecrieunBarollell OCHOBY IMOATOTOBKH OakajaBpa, JOCTaTOYHOM s

pelieHus

IMPOU3BOJACTBCHHO-TEXHOJIOTHYCCKUX, OPraHU3allMOHHO-YIIPABIICHYCCKUX, HAYYHO-
HCCICA0BATCIIBCKUX U IIPOCKTHBIX 3aJa4

N3yuenue:

1. COBPCMEHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 0 CTPOCHHUHU BEIIECTBA, O 3aBUCUMOCTHU CTPOCHUS U
CBOMCTB BEIIECTB OT IOJ0KCHUS COCTaBJIAIOIIMNX HUX 3JICMCHTOB B Hepﬂozmqecxoﬁ
CHUCTEMCE U XapaKTepa XHUMHYECKOH CBI3HU IIPUMEHUTCIIBHO K 3aJla4yaM XHUMHYSCKOHN

TCXHOJIOI'NH,

2. IpUPOIbl XMMUYECKUX PEAKINH, NCIOJIb3YEMbIX B IPOU3BOJICTBE XUMUUECKUX BEIIECTB U
MaTEepUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOAX0I0B K ONMCAHUI0 XUMHYECKUX ITPOLIECCOB C
LEJIbI0 ONTUMH3ALNH YCIIOBUHM UX

MPAaKTUYECKOUN pealin3allni;

3. BOKHEUILIUX CBOMCTB HEOPTaHUYECKUX COCTMHEHHUM U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCUMOCTH OT ITOJIOKEHHS COCTABIIAIOIINX X JIEMEHTOB B llepuoanyeckoii cucreme;

4. COBpEMEHHBIX TCH/ICHIIMM pa3BUTHUSI HEOPTaHUYECKON XUMUHU U HEOPTaHUYECKOTO

MaTepHaIOBEICHYSL.

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

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH cTaBUTh
Y peniaTh UHXXCHEPHBIE U
Hay4YHO-TEXHUYECKHUE
3a/auu B chepe cBoei
npodecCuOHATbHON
JIeSITeIIbHOCTH M HOBBIX
MEXIUCITUTIITMHAPHBIX
HaIlpaBJICHUH C
HCIOJIb30BaHUEM
€CTeCTBEHHOHAYYHBIX,
MaTEeMaTHYECKUX U
TEXHOJIOTHYECKUX
MOJICIICH;

OIIK-1.1 BeisBasier u
Kiaccuuiupyer pusndecKkue
U XUMHUYECKHUE TPOIIECCHI,
MPOTEKAOIINEe Ha 00BEKTE
npodeccuoHanbHOM
JESITEIbHOCTH

3HaeT

XUMHUYECKYI0  TEPMHHOJOTHIO,  CBOICTBa
XUMHUYECKUX DOJIEMEHTOB M HUX COEIWHEHUH,
COCTaBIISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepuasoB.

yMeer

MPUMEHSITh IOTy4YeHHbIE 3HAHUS 110 XUMHUH TIPU
W3YYeHUHU JPYTMX JUCIHHIUINH, BBISBISTH
KOHKPETHOE XMMHYECKOE COAEpKaHHue B
NPUKIAIHBIX  3a7ad4ax  1podecCHOoHaTbHOU
JESITENIbHOCTH

BJajJeeT

nHpopManeld 0 Ha3HAYCHUHM M 00IacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHUUYECKHUX BEIIECTB
U UX COETMHEHNH.




OIIK-1 CnocoOeH cTaBUTH
U pellaTh HH)KCHEPHBIC U
HayYHO-TEXHUYCCKUC
3anmaun B chepe cBoei

OIIK-1.3 Onpenensier
OCHOBHBIE XapaKTEPUCTUKU
XUMHUYECKOT0 Tporecca

(s1BJI€HUS), XapaKTEPHOTO AJIs

3HaeT

OCHOBHBIE XWMHUYECKHE SIBICHUSA, 3aKOHBI W
TEOPUHU KIIACCUYECKOW U COBPEMEHHON XHUMMUH,
OCHOBHBIE TIOJIOKEHUSI U PACUETHBIE METOMBI

podeCCHOHATBHOM o0BbekTa podecCHOHATbLHOM €CTCCTBEHHO-HAYYHBIX JICITUTLINH, Ha
JIEATETbHOCTH U HOBBIX JIeATEeTbHOCTH, HA OCHOBE KOTOPBIX Oazupyercs U3y4yeHue
MEXAUCITUTUTMHAPHBIX TEOPETHYECKOTO po(heCcCHOHANBHBIX TUCITUTUINH
HampaBJICHUM C (3KCTIEpUMEHTAIIBHOTO) ymeeTr
MCI0JIb30BaHUEM UCCJICI0BAHUS ONpEeNENsATh  XAPAKTEPUCTUKH  XHUMHUUYECKHUX
€CTECTBEHHOHAYYHBbIX, BEILECTB M XUMHUYECKUX PEaKLUM, UCIOIb3YS
MaTEeMaTUYECKUX U JOCTMOKEHUSI ~ COBPEMEHHOW  TEXHUKH U
TEXHOJIOTHYECKHUX TEXHOJIOTHH.
MOJICTIEH; BJIajieeT
paboTBl  C  COBPEMEHHBIMHM  METOJIAMH
AKCIIEPUMEHTAIBHOTO HCCIIeI0BaHUS
(TuraHMpoBaHHWE, TIOCTAaHOBKA H  00paboTKa
AKCIIEPUMEHTA)
OIIK-1 Cnocob6en craButh | OIIK-1.4 [IpeacraBnsier 3HaeT
U pelllaTh UHXKEHEPHbIE U | PU3HUECKUH (XUMHUUECKHIN) XUMUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
HAy4YHO-TEXHUYECKHE npoiiecc (sSBJICHUE), CTPOCHHE u CBOMCTBA COCIMHCHHUI,
3ajauu B cepe cBoei MIPOTEKAIOIINHA Ha 00BEKTE HCIIOJIB3YEeMBIX B  00JIACTH  CTPOUTEIIBHOM
po(hecCHOHATTLHOM npodeCCHOHAIBHON MIPOMBIIIICHHOCTH
JESATETbHOCTH M HOBBIX JesTeTbHOCTH, B BUJIE yMeeT
MEX TUCITUTUTHHAPHBIX ypaBHeHUsA(1) BBISIBIIATh  €CTECTBEHHO-HAYYHYIO CYIIHOCTH
HaIlpaBJICHUH C po0Jem, XapAKTEPHBIX TS JTAHHOU
MCIIOJIb30BaHUEM poeCCHOHAIBHON eI TEILHOCTH
€CTECTBEHHOHAYYHBIX, BJIajieeT
MaTEeMaTUYECKUX U HaBBIKAMH  HCIIOJIb30BaHUSI  MPUMEHEHUS
TEXHOJIOTHYECKUX XUMHUYECKUX 3HAHUI TUTSt perieHus
MOJICIICH; IIOCTABJICHHOM 3aJayd, B TOM  YHCIE
HaIpaBJIECHHOMN Ha COBEPILICHCTBOBAHUE

MIPOLIECCOB MPOEKTUPOBAHUS U CTPOUTEIHHOTO
IIPOU3BOJICTBA

OIIK-1 CniocobeH cTaBUTh
U pelllaTh UHKEHEPHBIEC U
Hay4YHO-TEXHUYECKHUE
3amayn B chepe cBoeit
npodeccuoHaNbHOM
JeATETbHOCTH U HOBBIX
MEXAUCIUTIITMHAPHBIX
HaIlpaBJICHUH C
HCIOJIb30BaHUEM
€CTECTBEHHOHAYYHBbIX,
MaTEeMaTUYeCKUX U
TEXHOJIOTHYECKUX
MOJICIICH;

OIIK-1.5 Ocymectausier
BbIOOD (pU3MUECKHX U
XUMHYECKHUX 3aKOHOB JIJIs
peleHus 3aaa4u
npodecCHOHATbHON
JESITEIbHOCTH

3HaeT

OCHOBHBIC (PU3UYECKHE M XUMUYECKHE 3aKOHBI
yMeer

pemarh  3amayd  MpeaMETHOH  o0JacTw,
oTINYaTh  (QHU3UYECKH U XUMHUYCCKUH
MPOLECChl,  NpPOTEKalolMe Ha  00BeKTe
PO eCCHOHAIBHON IESITEIbHOCTH

BJIajIeeT

MPUMEHEHUS  XMUMHYECKUX  3HAHMH  JJIA

PCHICHUA MOCTaBJICHHOM 3aga4dyd, B TOM YHCJIIC
HaHpaBHCHHOﬁ Ha COBCPHICHCTBOBAHHEC
IpoucCCOB MPOCKTUPOBAHUA U CTPOUTCIIBHOI'O
IMPOU3BOJACTBA




YK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUI aHaAIU3
pOOJIEMHBIX CUTYyaIlui Ha
OCHOBE CUCTEMHOT'O
MOJIX0/1a, BBIPAOATHIBATH
CTpaTEruIo ACUCTBUI

VK-1.1 OcymiecTBisieT MOUCK
WH(OPMALIMOHHBIX PECYPCOB (B
TOM 4YHCIIe B IUPPOBOI cpeje),
c6op u 06paboTKy
uH(pOpMaIIUK 0 TPOOIEMHOM
CUTYyaIuu

3HaeT

MePEYCHb OCHOBHBIX CIIPABOYHBIX MAaTCPHAJIOB,
TaOJINII, CXEM IO XUMHUH

yMeeT

MOJIb30BATHCS, MOJy4YaTh CIIPABOYHBIC JTaHHBIC
13 CIIPAaBOYHBIX MaTEPUAJIOB, CXEM, TAOJIHII
BJIajieeT

MOJIYYCHUS CIIPABOYHBIX JJAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MATEpPUAJIOB, CXEM, TaOauI[ Hu
uHpOpMalMM O Ha3HAYCHHH M 00JacTIX
MPUMEHEHUST OCHOBHBIX XHUMUYECKUX BEIIECCTB
U UX COCTUHEHUH.

VYK-1 Criocoben
OCYIIIECTBIIATh
KPUTHYCCKHIA aHATIN3
POOJIEMHBIX CUTYAIlUH Ha
OCHOBE CHCTEMHOI'O
0JIX0/1a, BBIPa0aThIBATh
CTpPATErvio JICHCTBUN

VYK-1.2 [IpoBOaUT OLIEHKY
nHpopmaIuu o mpoodIeMHON
CUTYaIMU Ha COOTBETCTBHE
TpeOOBaHUSAM OOBEKTUBHOCTH U
JIOCTOBEPHOCTH

3HAeT

3aKOHBI, 3aKOHOMEPHOCTH M TIOHATHS XUMHUH,
UX MaTeMaTHUYeCKHH armapar, CBOWCTBA H
CTPOCHUE HEOPTAHMUYECKUX COCTMHECHUIN

yMmeeT

0000IIaTh ¥  HCIOJL30BAaTh  XHUMHYECKHE
3aKOHBI U CBOMCTBA XMMHUYECKUX JJIEMEHTOB H
X COCIMHEHHUH JUIS PEIICHHS IOCTAaBICHHOM
3a71a4u

BJIajeeT

0000111eHNSA u muddepeHnmanmn
€CTECTBCHHO-HAYYHBIX 3aKOHOB I PCIICHUS
[TOCTaBJIEHHOM 3a1a4l

YK-2 CnocobeH ynpaBisiTh
MIPOEKTOM Ha BCEX 3Tarax
€ro >KM3HEHHOTO [IUKJIa

VK-2.4 OcyiectBisier
pa3paboTKy 3aTaHUM JIJIs
YYaCTHHKOB Pa3pabOTKH U
peanu3anuy MpoeKTa

3HaeT
MaTeMaTHYECKUH ammapaTr Ui TPOBEICHHS
pacyeToB Mo pasesiaM XUMHU

ymeeT

pemiath  3aJa4d  TPEJAMETHOHM  00jacTw,
OTIMYaTh (PU3MUYECKH U XUMHUYECKUHN TPOIIECC,
MpOTEKaroIue Ha 00beKTe MPOdEeCCHOHATBHOM
JeSITeTTbHOCTH

BJajieeT

AITOPUTMAMH PEICHUS 3a/a4 10 OCHOBHBIM
(U3NKO-XIMHYECKIM 3aKOHAM

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl
Jlannast tucrumuivHa (MOysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.14 ocHoBHOIA
npodeccnoHaabHON 0O0pa3oBarenbHOi nporpammsl 23.05.01 Ha3zeMHbIe TpaHCHOPTHO-TEXHOIOTHYECKHE

cpeacTBa U OTHOCUTCA K 00s13aTeNbHOM YacTH yqe6Hor0 I1J1aHa.




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 TOJYYCHHH 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, XUMUYECKUHN AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpPHAS MACChl, HOH, aJUIOTPONUS, U30TOIbI, XUMHUYECKasI CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOSHMSI, PACTBOPHI, DJIEKTPOJIUT U HEIJICKTPOJIUT,
3JIEKTPOIUTHYECKAS JUCCOIMAIUS, OKUCIUTEIb U BOCCTAHOBUTEb, OKMCICHUE U BOCCTAHOBJICHHUE,
TEIIOBOM 3PP EKT peakiyu, CKOPOCTh XMMHUYECKOM peaKIuu, KaTajanu3, XHMHYECKOC PABHOBECHC;

2. OCHOBHBIC 3aKOHBI XMMHH: COXPAHCHHUS MACChl BEIIECTB, IIOCTOSHCTBA cOcTaBa, Ilepuoauueckui
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 yI0OPCHHUS, METaH.

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

2. ONIpeACIATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCAMHEHUSX, 3apsi/l MOHA, XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIUHECHHM,
OKHCIIUTENb U BOCCTAHOBUTEIND;

3. XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MIEPUOOB IO UX MOJ0KeHHI0 B [lepuoanueckoii cucreme
J .. MenneneeBa; 00IIMe XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, 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
MIOJIOKEHUSI XUMUYECKOTO PABHOBECHUS OT PA3IMYHBIX (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); ncronb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iepeaadn
XUMUYECKON MH(OPMAIIUU U €€ TPEICTABIICHUS B Pa3IMYHBIX (DOopMax; MPOBOAUTH KPUTHUECCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIQJICTh:

1. moaxomaMu K 00BACHEHHIO XUMUYCCKUX SBJICHUH, IIPOUCXOIAIINX B IPHPOJIE, OBITY U Ha
IIPOU3BO/ICTRBE;

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

3. cnocobamu 6e30IacHOr0 00paIleHus ¢ TOPIOYUMU U TOKCHYHBIMH BEIIECTBAMH, Ja00PaTOPHBIM
000pyI0BaHUEM;

4. METOIaMH TIPUTOTOBJICHHS PACTBOPOB 3aJTaHHON KOHIICHTPAIIHH.

Ne Kon u HanMeHoBaHHe HHIMKATOpA
[Tocnenyromme TUCIUTIITUHBI
n/m JOCTHIKEHUST KOMITETEHIINU
1 [Oxonorus OIIK-1.1, YK-8.1
2 |MarepuanoBeneHue OIIK-1.4, OIIK-1.5, OIIK-4.1
3 | OCHOBBI HAyYHBIX UCCIICIOBAHHIA VK-1.1, YK-1.2, OIIK-4.5, OIIK-6.4




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy o0y4yaluuxcs ¢ npenojaasaresieM (10 BUAaM y4eOHBIX
3aHATHH) M HA CAMOCTOSATEJIbHYIO PA00Ty 00yYaKOIIUXCS

Kypc
W3 HuxX yacel Ha
Bun yuebHoii paboThl Beero MPAaKTHYECKYIO
4acoB 1
HO,I[FOTOBKy
KoHTakTHas padora 12 12
Jlexnmonnsie 3auaTus (JIek) 4 0 4
Jlaboparopusie 3ausatus (J1ad) 4 0 4
IIpaktuueckue 3ausatus ([Ip) 4 0 4
Hnasi KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH paOOTHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIBbTaIHA TTepea SK3aMEHOM M cliadya
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 92 92
O61masi Tpy10eMKOCTb IUCHUIIJIMHBI (MO1YJISA)
qachl: 108 108
3a4YeTHbIC eIHHULBI: 3 3

5. Conep:xkaHue JMCHUILUIMHBI (MOAYJIsl), CTPYKTYPHPOBAaHHOE 0 pa3jiesaM (TeMaM) ¢ YKa3aHHeM

OTBEJ€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BUIOB Y4eOHBbIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCIUILIAHBI (MOJTYIS)

KonrakTtHast pabdora (1o yuyeOHbIM

3aHATHAM), Yac. Kox
WHAUKATOPD
2| mexmun I13 JIP Bcero a
Ne Pazmensl quCUIUIHHEI ::? CP qac > | IOCTHIKEHU
U3 HUX U3 HUX U3 HUX ) A
Ha Ha Ha KOMIICTCHI]
R il I il I n
MOJATro- MHOATOo- TOATro-
TOBKY TOBKY TOBKY
L1 pazzen. ObmereopeTniecKue
BOIIPOCHI XUMHH
OIIK-1.1,
OIIK-1.3,
OO0meTeopeTHIeCKHE BOITPOCHI OIIK-1.4,
1.1 M 1| 4 2 4 65 75 OIIK-1.5,
VK-1.1,
VK-1.2,
VK-2.4
2. |2 paznen. CriennanbHbie
BOIIPOCHI XUMHUH




OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
2.1. | CnenmanbHbie BONIPOCHl xumun | 1 2 27 29 OIIK-1.5,
YK-1.1,
YK-1.2,
YK-2.4
3. |3 pazmen. KonTpoib
OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
3.1. |3auér 1 4 OIIK-1.5,
VYK-1.1,
YK-1.2,
YK-2.4
5.1. Jlexuuu
Ne | Hanmerosasme pasicia HaumeHnoBanue u kpaTkoe coaep:kaHue JEKIUn
pasn U TeMBbI JICKIIH
CtpoeHue aToMa U CHCTeMaTHKa XUMHUYECKHUX 3JIEMEHTOB
1 Obmereopernteckue CoBpeMeHHOE MpeCTaBlIeHNE O CTPOSHUH aToMa.
BOMPOCHL XUMUH CucremaTiKa XMMUYECKUX 3JIEMEHTOB MO CBOHCTBAM.
XuMudeckas CBSI3b U MEKMOJIEKYIIIPHbIE B3aUMOICHCTBHS
1 OOIETEOPETHIECKHIE | ()opopprpre BU/JIbI XUMHYECKOH CBSI3U.

BOIIPOCHI XUMHUHN

Bnusuue tTuna cBsi3u Ha CBOMCTBA BEIIECTB.

5.2. [IpakTuyeckue 3aHsATUs

Ne
pas3n

HaumenoBanue paznena
Y T€MBI IIPAKTUYECKUX
3aHATAN

HanmeHnoBanue u COACPKaHUC ITPAKTHICCKUX 3aHATUH

Ob6miereopeTuyeckre
BOIIPOCHI XUMUHN

OCHOBBI PJEKTPOXUMHUHI

Bo3HukHOBEHHE CKauKka MOTEHIMANIa HA IOBEPXHOCTHU pazjiesia MEXIY
METaJJIOM U pacTBopoM. Bosopoanslii anektpoa. CTaHaapTHbBIE
3IIEKTPOJIHBIE MOTEHINATLI. Y paBHeHHEe HepHcTa. Psij akTuBHOCTH
MeTaJlJIoB. XMMHUYECKHUE CBOMCTBA METAJIJIOB.

l"anpBaHnYecKue dMEMEHTHI. Y CTPONCTBO dneMeHTa Januansa — Akoou.
Pacuer D/IC.

OrmpezeneHne KaTOIHBIX U aHOAHBIX MIPOLIECCOB MPH AJIEKTPOJIN3E,
ONpeAeIeHUE MPOAYKTOB AIEKTPOIU3a, 3aKoH Dapaes.

CriennanbHble BOIPOCHI
XUMHUHU

KOppO3I/Iﬂ METaJUIOB. MeTOIbI 3alIUThI OT KOppO3uu.
OcHoBHbBIC BHbI KOPPO3HUHU METAJIJIIOB, MCTOJIbI 3allIUThI U CHUXKCHUA
CKOpPOCTH KOPPO3UH.

5.3. JIJaGoparopHbie pabOThI

HaunmenoBanue pasnena

pﬁ;{ U TeMBbI JIa0OpaTOPHBIX HaumeHnoBanue u conepkanue 1abopaTOpHBIX padoT
pabot
1 O6U_IeTeOpeTI/IquKI/IC KHaCCI/I(I)I/IKaHI/IH HCOPTraHNYCCKHUX COCI[I/IHCHI/Iﬁ.
BOIIPOCHI XUMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COECIUHEHUM.
XUMUsI METaJIJIOB
1 ObmeteopeTuyeckue N3ydenue peakiuii B3aMMOJICHCTBUS METANIOB C BOAOW, KUCIIOTAMH,

BOIIPOCHI XUMUHN

aiea0o4aMH.




5.4. CamocrosTenbHas paboTa 00y4aronMxcs

No | HaumeHnoBaHue paszaena o
ConeprkaHe caMOCTOSATENbHOM paboThI
pa3a| IUCIUIUIMHBI U TEMBbI
06 CTpoeHue aToMa U CUCTEeMaTHKa XMMUYECKUX 3JIEMEHTOB
1 IETCOPETUICCKUC | paGoTa ¢ OCHOBHOI M JIOTIONHUTENBHON TUTEPaTypoii. BeImonHenue
BOIPOCBI XMMIH noMaiHux 3aganui. [lonrotoBka K 3a4€Ty.
06 XumMudeckas CBA3b U MEKMOJIEKYJISIPHBIC B3aUMOICHCTBUSI.
1 LIETCOPETHHCCKUC | paGoTa ¢ OCHOBHOI 1 IONOIHATEILHOI INTEPATYpoil. BeimonHenue
BOHPOCEL XUMUH JoMalnHux 3agaHuid. [lonrotoBka K 3a4€Ty.
06 OCHOBHBIE 3aKOHBI U IOHATHSI XUMUHU
1 ICTCOPCTUICCKUC | PaGoTa ¢ OCHOBHOI M TOMOMHUTEIbHOI IUTEpaTypoil. BeinonHeHne
BOIHPOCEL XUMUH noMaiHux 3aganuid. [lonrotoBka K 3a4€Ty.
Knaccudukanmst HEOpraHM4eCKuX COeTUHEHUN
1 O6uereopernueckue | Ohopmierne otuéra no 1abopaTopHoii pabore, pabora ¢ OCHOBHOM U
BOIPOCHI XMMUH JIONIOJTHUTEIILHOM JTIUTepaTypoil. BeinosHeHe ToMalIHUX 3aJaHUM.
IToaroroBka k 3auéry.
06 DHepreTuka XUMUYECKUX peaKIuii
1 IETCOPCTUICCKUC | PaGoTa ¢ OCHOBHOI 1 AOMOMHHTEIbHOM narepaTypoi. BeimonHenue
BOHPOCEL XUMUH JomamHux 3aaanuil. [loaroroBka k 3a4éry.
06 XuMHyecKasi KHHETUKA U PaBHOBECHE
1 IETCOPCTUICCKUC | PaGoTa ¢ OCHOBHOI 1 AOMOMHHTEIbHOM narepaTypoi. BeimonHenue
BOHPOCEL XUMUH JomamHux 3aaanuil. [loaroroBka k 3a4éry.
06 PactBOpHBI M CBOMCTBA PaCTBOPORB
1 ICTCOPETUICCKHUC | paGoTa ¢ OCHOBHOI U AOMONHUTENBHOM IUTEPATypOii. BimonHeHue
BOHPOCEL XUMHH JoMamHux 3aganuid. [lonrotoBka K 3a4€Ty.
06 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
1 IHETCOPETHHCCKUC | paGoTa ¢ 0OCHOBHOI M IOTIONHUTENLHOI TUTEpaTypoil. BemonHernue
BOMPOCH! XUMUH JoMaiHuXx 3agaHuid. [lonrotoBka K 3a4€Ty.
XUMHST METATIIIOB
1 O6mereopernyeckue | OhopmieHne 0TUETOB MO 1abOPATOPHBIM paboTat, paboTa ¢ OCHOBHOM U
BOIIPOCHI XUMUH JIOTIOJIHUTENTbHOM TUTEepaTypoi. BEITIOIHEHE NOMAITHUX 33 TaHUN.
IToaroroBka k 3auéry.
06 OCHOBBI 2JIEKTPOXUMUU. ['aTbBAHMYECKUE DIIEMEHTHI.
1 IHETCOPETHHCCKUC | paGoTa ¢ 0OCHOBHOI M IOTIONHUTENLHOI TUTEPaTypoil. BemonHernue
BOIPOCHI XUMHH JoMaiHuX 3agaHuid. [lonrotoBka K 3a4€Ty.
) CreruansHble Borpockl | KOpposus MetamnoB. MeTo/bl 3aiuThl OT KOPPO3UH
XUMHAHU Pemenue 3amay, moaroToBka K 3a4éry.
) CHeHHaﬂBHBIC BOIIPOCHI OCHOBEI OpraHH‘IeCKOﬁ XUMHHU U XUMHUHU ITIOJIUMCPOB.
XUMUU [ToaroroBka K 3a4éry.
) CHCHH&HBHBIC BOIIPOCEI XUMHYECKHE IMPONLECChI B BAXKYIIUX CTPOUTCIIBHBIX MaTepUaiax
XUMUU [ToaroroBka K 3a4éry.
C XUMHUUYECKHUE MPOIECCHI B BSKYIIUX CTPOUTENIHHBIX MaTepraiax
2 TICIHATBHBIC BOIIPOCHL | paGaTg ¢ 0CHOBHOI M JOMOTHUTENBHOI narepaTypoil. BeimonHnenue

XUMHHN

JoMalnHux 3agaHuid. [loaroroska k 3a4€Ty.




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

VY4eOHast mporpaMma BKIIOYAET HE TOJIBKO ayJUTOPHBIC 3aHATHUS, HO yIEsIeT BAXKHOE BHUMAHUE
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
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIpaXHEHUH; Ecu caMoCcTOATeIbHO HE yaaeTcsi pa3o0paThes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[Iporpammoi qUCHUMIUIMHBI TPEAYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATHH, HA KOTOPBIX TaéTCs
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 HU3YUCHHUA JUCHUILIMHBI 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 YCIICIIHOro OCBOCHUA JUCHUITINHBI H€06XOIH/IMO IIocemars BCC 3aHATHUA, T.K. JTII000H IIpOITYyCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U na60paT0pHI,1x 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas K U3y4eHHUIO0 TUCIUILINHBI, HEOOXOIMMO 03HAKOMUTKCS ¢ coaepkanuem PILJI mis
CTYJEHTOB O4HOI (opmbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHSATUSIM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JIOTIOJIHUTEIbHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKUE 33/1aHUS B paMKaxX U3y4yaeMol TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
n1abopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHIMOJIHEHUIO aTTECTAIIMIOHHBIX PadoT.

7. OneHo4YHbIe MaTePHAbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H MPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

Kon u HaumeHnoBanue
Ne KonTponupyemble paziesnsbl AUCIUITTUHBI . Bun onienovynoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpeacTsa
KOMIICTCHITHH
OIlK-1.1, OTIK-1.3, OIIK- VeTHbi or TeCTHL
1 | OOmereopeTnyeckre BOMPOChl XUMUU 1.4, OIIK-1.5, YK-1.1, VK- ¢ OTpoc, TECTHI,
12 VK24 pelieHue 3aaa4
OIlK-1.1, OTIK-1.3, OIIK- THLLH Ol
2 |CnenmanbHBIE BOIPOCH XUMHUH 1.4, OIIK-1.5, YK-1.1, YK- ye onboc,
12 VK24 pelieHue 3aaa4, TeCThI.
OIIK-1.1, OTIK-1.3, OIIK- THEL Ol
3 |3auér 1.4, OTTK-1.5, VK-1.1, VK- |© onpoc,
12 VK24 pelieHue 3aaa4, TeCThI.




7.2. TunioBBIe KOHTPOJIbHBIC 3a/IaHUS WM UHBIE MaTEPHAIBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[Tonydenue 3a4€Ta Mo NUCHUIUIMHE MTPEATNOJIAraeT BEIIOJHEHUE IBYX aTTECTAIIMOHHBIX padoT 32
CeMeCTp ISt IPOBEPKU CHOPMUPOBAHHOCTH UHIUKATOpa AocTkenus komnerennmii OIK 1.1, 1.3, 1.4,
1.5, VK. 1.1,1.2,2.4

KypcoBbie mpoekTs (padoThl) y4eOHBIM ITAHOM HE MPEAYCMOTPEHBI

ATttectanmonHas pabora Nel BkItouaet B ce0si TEMbI: CTPOSHHE aTOMa, XUMHUYECKast CBSI3b, KIIaCChl
HEOPTraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUYECKUX PEaKLIU

ATtTectanmonHas pabota Ne2 BKITIOYaeT B ce0s1 TEMBI: JICKTPOIIMTUIECKAs nucconnanus, pH,
TUIPOJIN3 COJIEN, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLNH, TaJIbBAHUYECKUI AIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOIHI.

Bapuant 3agannii 1 AtrectaiinoHHON paboTsl Nel

Nel. Onpenenuth YUCIIO IEKTPOHOB B aTOME IIUHKA. 3aMuCcaTh MOJIHYIO AJIEKTPOHHYIO
KoH(urypauuto aroma. KakoBa BasieHTHOCTh aToma?

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiictBum 3,24 r TpeXBAJIGHTHOTO METaJlIa ¢ KUCJIOTOM Boiaemnsiercs 4,03 i
BOJIOpoja (H.y.). Beraucinre 5KBUBaJICHTHYIO, MOJIEHYIO M aTOMHYIO MacChl METaJLIA.

Ne4. Bo ckoiibKO pa3 H3MEHHUTCS CKOPOCTh peakiuu mpu S0°C, ecnu npu IeHCTBUN KaTaau3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 klx mo 50 kJx?

Ne5. 3anmcath AMCCOIMAIMIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOIHAS KUCIIOTA, XJIOPH/T
ATIOMHUHHUS, TUAPOKAPOOHAT HATPHSI, THIPOKCOXJIOPH] AITFOMHHHUS, THIPOKCH]T aMMOHUS. JIJIs C1abbix
AJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTHI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTaliioHHON paboThl Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 M, B kotopoM coaepxkutcs 0,063 r a3oTHOU
KHUCTIOTHI.

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

Ne3. PaccTaBuTh KOO(QPUIIMEHTHI B YpaBHEHHSIX PEAKIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBUTb JIEKTPOHHBIE YpaBHEHUA. 1Sl KaXA0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCS
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

CuS + HNO3 (xon11.) = CuSO4 + NO2 + H20

Ne4. Beruncnute 9/1C raabBaHMYECKOr0 3JIEMEHTA, COCTOSIIIETO U3 TJIACTUH KaaMUs U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHteHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUThH CXeMy
3JIEMEHTa, HalMCcaTh YpaBHEHUS 3JEKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

No5. Kakyro maccy Ca(OH)2 nyxHO 100aBUTH K 50 J1 BOJBI, 4TOOBI YCTPAHUTh KAPOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/?

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTATOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJIIO) IIPH MPOBEIECHUHU TEKYLIETO
KOHTPOJISI 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
Y JIOTUYECKH MPABUIILHOE M3JI0KEHHE OTBETA HAa 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 OLICHKY, UCIIOJIb3Ysl HAYYHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

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

- MPUMEHSIET TEOPETUUYCCKUE 3HAHMS JIJIT BBIOOpA METOMKHU BBITIOJTHCHHS
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 MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JTOTIOJTHUTEIBHON JIUTEPATyPhl, PEKOMEHOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, JIMHIBUCTHYECKU U JIOTHYECKH
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:

- caMOCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHITUSIX, YIacTHE B TPYIIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHHs 3a/1a4 0e3 3aTpyIHEeHU I




Onenka 3HaHUSA:

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

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

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTUH, CTUIIMCTHYECKOE 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 NHCTPYMEHTapueM y4eOHOH IUCLUIIMHBI, YMEHHUE €0 UCII0Ib30BATh
B PCLLIEHUH TUIIOBBIX 33]1a4;

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

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbIH MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTHU 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBIMIOJIHCHHS TUCbMEHHON 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! U MPAKTUYECKUE 3a/IaHUsI 1711 TPOBEACHUS IPOMEKYTOUYHOU aTTeCTallU
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 BOIIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. Knaccudukaiius HEOpraHUYECKUX COCTMHEHUM (OKCHIbI, KUCIIOTHI, OCHOBAHUS, COJIM CPEIHUE,
KHCIJIBIC, OCHOBHI)IG)I Ha3BaHHs, OCHOBHBIC XUMHNYCCKHUEC CBOMCTBA.

2. Ctpoenue aroma. KBaHToBbIe uncia: 0003HaueHue, GU3NUECKUNA CMBICI.
. Hpunuun [aynu. [IpaBuno Xyuna. Ilpasuno KieukoBckoro. CTpoeHue 37€KTPOHHBIX 000JI04€K

w

aTOMOB.
. [lepnonnueckuii 3akoH u nepuoanyeckas tadmuna /1. 1. Menneneena.

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

. XumMuueckas cBsa3b. Metamnueckas cBa3b. BonopoaHas cBs3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

. CkopocTh XUMHUECKUX peakinii. OCHOBHbIE (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh PEAKIIUH.

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

10. TemmepaTypa Kak ¢pakTop KUHETUKU XUMHUYECKUX PEaKIINil: BO3IEHCTBUE TEMIIEpaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBaenune Appennyca. Katanuzaropsl: onpeneneHue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

11. Xumnueckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHHS, 3alIMCh KOHCTAHTY PAaBHOBECHS B 00I1IEM

03N L K~




uje. [Ipunuun Jle [latense. Biusitaue temnepaTypsl, JaBJI€HUS U KOHLIEHTPALMK BEMIECTB HA CMEILLEHUE
paBHOBECHSI.

12. CriocoOb!I BbIpaXeHHsI KOHIICHTPAIIMK PACTBOPOB: Ha3BaHUS, (JOPMYJIbI, €AMHUIIBI H3MEPEHUSL.

13. DnekTponutnyeckas aucconuanus. CHIbHBIC U ClIa0ble JIEKTPOIIUTHL: OMPEIeNIeHNE, IIPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeneHne XMMUYEeCKOT0 paBHOBECHS! TTPU AUCCOLUALINY (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

14. lonHoe npowu3BeacHuE BOAbL. Bomopoanblii mokazaTens cpenbl. Pacder pH cHIIBHBIX U ClTa0ObIX
AJIEKTPOJIUTOB.

IMuaponus coneid. CMmenieHre XMMUYECKOr0 paBHOBECHS IpoIecca THApoIIn3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

15. XKectkocTh BO/IbI, €€ BUBI, CHOCOOBI YCTPAHCHHS.

16. JlucriepcHbIe CHCTEMBI, UX Kiaccu(UKaIWs, CTPOSHUE MUIICILIBL.

17. Obuue Gpundeckue 1 XUMUIECKHE CBONCTBA METAJLIOB (B3aUMOJICHCTBHE C HEMETAJUIAMH,
BOJIOM, KHCIoTaMu, kuciioTamu-okucautessimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DNEKTPOXUMHUYECKUN Psil HAPSKEHUS] METAJLIIOB.

18. 'anpBaHWYECKUH AJIEMEHT: MPHUHITUIT pa0OThI, MPOIECCH HAa KaTO/e, MPOIIECCHl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHUE HepHceTa — BeIUMCIICHHE TOTEHIIMANA [ AieKkTpoaa. CtanaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

19. DnexTponus: onpeneneHne, OTININE OT TaIbBAHMYECKOT0 3JIEMEHTA. DJICKTPOJIN3 BOJIBI, COJICH,
KHUCJIOT M OCHOBaHUH. 3akoHbI Dapases.

20. Koppo3ust METaJuIOB B KHCIIOW, HEHTPATBLHOU CpeJie B KUCIOPOIHOU U OECKUCIOPOIHON Cpe/Ie.
Buasl koppo3un. MeTobl 3a1U Tl METANIOB OT KOPPO3UH.

21. BaxkHeiilive NpupoIHbIE COCAUHEHNS KabIHs, BO3AYIIHbIE U THIPABINYECKUE BXKYILINE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUN U TBEPACHUHU.

22. IlonumepHbIe MaTepHalibl, UX 0COObIE CBOMCTBA, OCHOBHBIC BU/IbI ITOJIMMEPOB, 007IaCTH UX
MIPUMEHEHUS.

7.4.2. [lpakTudeckue 3aaHus 1S IPOBEICHHSI TPOMEKYTOUHOM aTTECTAIIMK 00yJarOIIUXCs
[TpakTryeckue 3aaanus A1 POMEXYTOYHOM aTTeCTalluu pasMelieHs o aapecy SMMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (poekTa) (IpyU HaJIUYUN)
KypcoBble npoekThl (paboThl) y4eOHBIM MJIAHOM HE MPETyCMOTPEHbI

7.5. Meronnyeckue MaTepHaibl, ONpeessIone Ipole ypbl OLleHUBaHUS 3HaHUH, yMEHUH, HAaBBIKOB U
(unM) ombITa NPOQPECCUOHANBHOM NEATETbHOCTH, XapaKTepU3YIOLIHe ITanbl (OPMUPOBAHUS KOMITETCHLIUH
IIponetypa npoBeieHUs TPOMEKYTOUHON aTTECTAIIMU U TEKYILEro KOHTPOJIS yCIIeBAEMOCTH
perlaMeHTUPYEeTCsl JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEAEISIONIMM MOPSAA0K OPraHU3aliuy U
IPOBEIEHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaromuXcsl.
[Iponetypa orieHnBanust GOPMHUPOBAHUST KOMITIETEHIIMN TIPU TIPOBEICHHH TEKYIIETO KOHTPOJIIS
npuBeseHa B 1. 7.2.
TurmoBsie KOHTPOJIBHBIE 3aJaHUS WJIM UHBIE MaTEPUANTBl TEKYIIEr0 KOHTPOJISI IPUBEICHBI B 11. 7.3.
[TpomesxyTouHas aTTecTanus Mo AUCIUTUINHE TPOBOIUTCS B (hopMe 3aueTa.
3a4eT MPOBOJIUTCS C YUETOM PE3YJIbTaTOB TEKYIIET0 KOHTPOJIS B CEMECTpe.

7.6. Kputepuu onieHuBanusi chopMHUpOBAaHHOCTH KOMIIETEHLUN IPU MTPOBEACHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kputepuu OneHka OneHka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OILIEHKa «XOPOLIO» O1leHKa «OTIIMYHO
OILICHUBAaHUS
HO» o»
«HE 324YTEHO» «3aYTEHOY




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -rI1y0OKHeE,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MPAKTUKU U TEOPHH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI T10 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHUA, BIAJICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «y/I0BJIETBOPUTEIHLHOY/ «3aUTEHO» BBICTABIICTCS, €CIIU CpeIHEe apu(MeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPHAIBLHO-TEXHUYECKOE o0ecnevyeHrue TUCIHIIMHBI (MOLyJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
N KonuuectBo
Ne ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U31aTCIbCTBO, TOJ U3/IaHUs YICOHOU 1
/i y4eOHO-METOINICCKON TUTEPATYPHI reeMn APOB/SIICKTD
oHHBbIN angpec ObC
OcHoBHAasI JINTEPATYPA
1 I'muuaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451561
9 I'muuaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 T. Tom 2, https://urait.ru/bcode/
Mockga: FOpaiit, 2020 451562
JlomoiHUTEIbLHASI JINTEPATYPA
1 Xomuenko I'. IT., [{utoBuu U. K., Heoprannueckas xumus, CaHKT- http://www.iprbooksh
[TerepOypr: KBaapo, 2021 op.ru/103109.html
Axumos JI. 1., AHI{pG?Ba H. A, AKI/IMOBU.H. ., Xumus, CaHKT-HeTepGX‘pF: http://www.iprbooksh
1 |Cankr-IlerepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIN

yausepcuret, 95C ACB, 2013

op.ru/26881.html

OOyuaromuecs U3 yuciia UHBATHI0B U i1l ¢ OB3 obecrieunBarOTCs IeYaTHBIME U (WITH)
JIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX
3JI0pOBBSI.

8.2. IlepeueHp pecypcoB HHMDOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «MHTepHET», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCLUIIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET»

DNEeKTPOHHBIN ajipec pecypca

O6mmas xumus 1 cryaentoB CIIGIACY

hp?id=2994

https://moodle.spbgasu.ru/course/view.p

lenspman M. U., FOctpatos B. I1. Heopranuueckas xumus:
YuebHoe mocobue. 2-¢ u3., crep. - CI16.: M3gaTenbecTBoO
«JTaawy, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBCTBE

3/files/88.pdf

http://window.edu.ru/resource/163/6516

[Terpoa XUMUA BAXYIHINX CTPOUTEJIBHBIX
MATEPUAJIOB

3/files/88.pdf

http://window.edu.ru/resource/163/6516

AxwmetoB H. C. Obmas 1 HeopraHudeckasi XuMusi: Y4eOHUK. — 8
-¢ u3., crep. - CI16.: MU3naTenbctBo «Jlanby,2014. - 752 C.

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

O6mast xumus i cryaentos UBOO

hp?id=3157

https://moodle.spbgasu.ru/course/view.p

8.3. IlepeueHb cOBpeMEHHBIX TPO(ECCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Haunmenosanue

DIIEKTPOHHBIN aJpec pecypca

[Tepunonnueckue m3ganusi CIIGIACY

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

ObpazoBarenbHble nHTepHET-pecypebl CIIGIACY

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

HNudopmannonnas cers CHEMMET (Poccust) Ha cepBepe XuMHYECKOTO
dakynberera MI'Y sSBIsIeTCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMHUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/ieJICHHBIX Ha -CEpBepax B
mpeJienax poccuiickoit yactu cetu Internet u BkitoyaeT 0TeuecTBEHHBIE U
3apy0OexHble HHHOPMAIMOHHBIE PECYPCHI 110 XUMUHU

www.chem.msu.su




EnuHbIH 31eKTPOHHBIN pecypc y4eOHO-METOIUYECKOMN TUTEPATYPHI

CIIorACY

www.spbgasu.ru

Poccwuiickast rocyapcTBeHHasi OMOJIMOTEeKa

www.rsl.ru

Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas snmekTponHas
oubnoreka ELIBRARY.RU

WHTepHeT-TpeHaxephl B chepe 00pa3zoBaHms

http://www.i-exam. ru

Cucrema aucrannuonnoro ooydenust CIIGIACY Moodle https://moodle.spbgasu.ru/

DJIEKTPOHHO-0MOIMOTeUHAs cucTeMa u3aaresibcra "Jlanp" https://e.lanbook.com/

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOAHO pacpoCTPaHIEMOI0

MporpaMmMHOIo obOecrieyeHns

HaunmenoBanue

Cnoco0 pacrpocTpaHeHUs
(JTMTIEH3UOHHOE WM CBOOOTHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCITUTIITUHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U OMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HanmeHnoBaHue yuyeOHBIX ayTUTOPUI 1
MTOMEIICHHUH I CaMOCTOSITEIIBHOM PabOThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM U TCXHHUYCCKHMH
CpeacTBaMu O6y‘IeHI/I${

40. JTabopaTopusi FKCIIEpUMEHTAIbHON (PU3UKU U
XUMHUH

Va. Eroposa 1.5/8

Ayn. 131E, 132E, 134E, 135E, 317, 317-1

Becsl mabopatopnsie 1100. Becbl maboparopHbie
BJIT3-2200 I'. pH-meTp CHECKER (c moBepxkoit),
CH, HANNA-98103. pH-metp- MumuiuBosiasT™MeT p pH
-150MU. AxBaguctumat op A/lDa-4-. AcnimpaTtop
AM-5M. Becst GR-120. Becsr naboparopusie BJITO-
2200.

Becor naboparopusie BJIT3-150. Honometp-
uzmepurens "Craryc-2". Kongykromerp ECTestr Low
NBLIEBJIAT03aIH IEHHLIN

KapMaHHbIN O6e3 noBepku. [leus mydenbuas 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpuu. nad.
"Cratyc".

Cuetuuk asponoHoB CAIIOUP-3K. CymunpHslit
mkad NOL 24/200. YcraHOBKa THTpOBaIbHAS
1200*643*1830.

[Ixad BBITSHKHOM C MOBOAOM BOJIbI. MarHuTHas
mernranka [19-0319. Marautnas memranka [13-6100.

MarnutHas memanka [196110 ¢ mogorpeBom
1.75.45.0020

40. YyeOHbIe ayJUTOPUH JIJIS IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

YueOHast ayTUTOPHS JJIs IPOBEACHUS 3aHITHI
JIEKIIMOHHOT'O TUIIA, KOMILJIEKT MYJIbTUMEIUIHHOTO
00opyoBaHus (MMEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEIMHHBIA TPOEKTOP, SKPaH, ayIn0-CUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOenH,
noAKIroYeHue K kommnbrotepHoi cetn CITOIACY,
BbIX0J B MIHTEpHeT




40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
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 BHITKHOMN C
MOABOJIOM BOJIbI,

OO6opynoBanme: MPOCKTOP, IKPaH, BECHl TEXHUIECCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopaTopHbIi peoctar, 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, HOHOMETPUUECKUIA
m3mepurelb «Craryc-2», CYETYUK a3POUHOB
«Candup»

Xumudeckas nocyna (mpoOUpKH, IITATUBEI, CTAKAHEI,
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
JUCCOLMAIIUU KUCIOT ,IENI04Yed U Coliell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZIOPOJIHOTO 3JIEKTPOAa, Pan HanpsKeHNsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

40. ITomemeHus A CAMOCTOSITENNEHOM paOOTHI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.9. 1 .- IIK most murg ¢ OB3 (cuctemHbiit 010K,
MOHHUTOP, KJIABUATYPa, MBIIIIb) C TOJIKIIOYEHUEM K
cetu «MIHTepHET» M 0OECTIeueHNEM JOCTyIa B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

110 Microsoft Windows 10,

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYEHUS
0o0pa30oBaHMs B COOTBETCTBUH C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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