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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[lenu ocBOCHUS TUCIUTINHBI
MOJIy4eHUe 3HaHUH M0 XUMHH, oOecrieunBarollell OCHOBY MOATOTOBKHU OakaiaBpa, JOCTaTOUHOM [

pelieHus

IIPOU3BOJACTBCHHO-TEXHOJIOTHYCCKUX, OPraHU3allMOHHO-YIIPABJICHYCCKUX, HAYYHO-
HCCICA0OBATCIIbCKUX U IIPOCKTHBIX 3aJa4

3amaun OJUCIUTIUIAHBI

N3yuenue:

1. COBpeMEHHBIX MIPEJCTABICHUN O CTPOCHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHUS U CBOMCTB
BEIIECTB OT IMOJOKEHUS COCTABJIAIOIINX X JIEMEHTOB B Ileproandeckoit cucteMe U Xxapakrepa
XUMHUYECKOU CBSA3U MPUMEHHUTEINIHLHO K 3a/1a4aM XMMHYECKON TeXHOJIOTHH;

2. IpUPOIbI XUMUYECKUX PEAKIINI, UCTIOIB3YEMbIX B POU3BOJICTBE XUMUUYECKHUX BEILECTB U
MaTEPHUAIIOB, KWHETHYECKOTO U TEPMOJIUHAMHUYECKOTO MOIXO0JIOB K ONMUCAHUIO XUMAYECKUX MPOIECCOB C

OEJIBIO OIITUMHU3alINU YCJIOBI/Iﬁ ux HpaKTquCKOﬁ pcanr3anuu,

3. BXKHEUIIINX CBOMCTB HEOPraHUYECKUX COCAMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOKEHHUS COCTABJISAIONINX MX JeMeHTOB B [lepuonnueckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMH pPa3BUTHUS HEOPTaHUIECKON XMMHUH U HEOPTAaHUIECKOTO

MAaTCPUAJIOBCACHUA.

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

Kona n Haumenosanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

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

OIIK-1 Cnocoben
PUMEHSITh
€CTECTBCHHOHAYYHBIC U
OOIICH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJn3a U MOJCIIMPOBAHUS
B PO eCCUOHATBHOM
EeATEIbHOCTH

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

3HaeT
XMMHUYECKYI0 ~ TEPMHHOJIOTHIO,  CBOWCTBA
XUMHUYECKHX JJIEMEHTOB M HMX COCIHUHCHUH,
COCTABJISFOIINX OCHOBY CTPOUTEIBHBIX
MaTepHalioB

ymeeT

MPUMEHSTH MTOJTYYEHHBIE 3HAHUA 110 XUMHUU ITPU
W3YYEHUU JPYTUX JHUCIUIUIMH, BBISIBISATH
KOHKPETHOE XUMHUYECKOE COJZEpKAHUE B
MPUKIAIHBIX — 3a7adax  MpoQecCHOHATBHON
JIeSITeNLHOCTHU

BJajaeer

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




OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOIIeMHKeHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJu3a ¥ MOJICIIMPOBAHUS

OIIK-1.3 Onpenensier
OCHOBHBIE XapaKTePUCTUKU
XUMHUYECKOT0 Tporecca

(s1BJI€HUS), XapaKTEPHOTO AJIs
00BEKTOB MPOo(heCCHOHATBLHOM

JACATCIIBHOCTH, HA OCHOBC

3HaeT

€CTECTBCHHOHAYYHYI0 CYIIHOCTh MpoOsieM,
BOZHUKAIOIIUX B XO0JA€ NPodhecCHoHaTbHOM
JIeATETbHOCTH OCHOBHBIE XUMUYECKUE
SIBJICHUS, 3aKOHBI M TEOPUHU KJIACCHYECKON M
COBPEMEHHOI XMMUHU, OCHOBHBIC TTOJIOKEHUS U

B IIPO(heCcCHOHATTLHOM TEOPETUIECKOTO pacueTHbIE METOJbl ECTECTBCHHO-HAYYHBIX
JESTEIIbHOCTH (9KCTIEpUMEHTAIBHOTO) JTUCITUIUIH, Ha KOTOPBIX 0a3UpyeTCst H3y4eHHe
UCCJICI0BAHUS po(heCcCHOHANBHBIX TUCITUTUINH
yMmeet
OTPECNATh  XaPAKTEPUCTUKA  XUMHUYECKUX
BEIIECTB M XMMHMYECKUX PEaKIHM, UCIONIb3Ys
JOCTHKEHUS ~ COBPEMEHHOH  TEXHUKH H
TEXHOJIOTUH.
BJajJeeT
paboTl € COBPEMEHHBIMH  METOAaMH
AKCIIEPUMEHTAJILHOTO UCCIIETOBAHUS
(TutaHMpoOBaHHWE, TIOCTAaHOBKAa H  00paboTKa
AKCIIEPUMEHTA)
OIIK-1 Cnocoben OIIK-1.4 IlpencraBnser 3HaeT
MIPUMEHSTH buzndecKkuit (XUMHUECKHIN) XUMHYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
€CTECTBEHHOHAYYHBIC U nporiecc (sBJICHUE), CTpOCHHE u CBOICTBa COCTUHEHUH,
OOIICMH)KCHEPHBIC 3HAHUS, |POTEKAIOIMINN Ha 0OBEKTE UCIIOJIB3YEMBIX B OOJIAaCTH  CTPOMTEIHHOU
METOJIbI MATEMATHIECKOTO | TpodecCHOHATBLHOM MIPOMBIIIIIICHHOCTH
aHaJIM3a U MOJICTTUPOBAHUS | ACSITEITLHOCTH B BHJIE yMmeet
B IIPO(HeCCHOHATTLHOM ypaBHEHUsA(11) BBISIBJISITH  €CTECTBEHHO-HAYYHYIO CYITHOCTH
NESTCIIbHOCTH npoOyieM,  XapaKTepHBIX IS JIAHHOU
poheCCHOHANBHOMN eI TCIIHHOCTH
BJIajIeeT
HAaBBIKAMU  WCIIOJIB30BAHHUS ~ MPUMCHCHHUS
XUMHUYECKHX 3HAHUT TUTST perreHus
MIOCTaBJIEHHON 3ajad¥, B TOM  YHCIIE
HaIPaBIICHHOM Ha COBEPIIICHCTBOBAHUE

MIPOLIECCOB MPOEKTUPOBAHUS U CTPOUTEIHHOTO
IIPOU3BOJICTBA

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHbIC U
oOlIeMHKeHePHbIE 3HAHUS,
METOJIbl MATEMATHUYECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS
B IIPo(heCcCHOHATBLHOM

e TEIbHOCTH

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

3HaeT

OCHOBHBIC (PU3UYECKHE K XUMUIECKHE 3aKOHBI
yMeer

pemarh  3amayd  MpPeaMETHOH  o0JacTw,
oTINYaTh  (QHU3UYECKH U XUMHUYCCKUH
MPOLECChl,  NpPOTEKalolMe Ha  00BeKTe
PO eCCUOHAIBHON IeSITEIbHOCTH

BJIajieeT

MPUMEHEHUS ~ XMUMHYECKUX  3HAHMH A

PCUICHUA MOCTaBJICHHOM 3aga4yd, B TOM YHCJIIC
HaHpaBHCHHOﬁ Ha COBCPHICHCTBOBAHHUEC
IpouecCCOB MPOCKTUPOBAHUA U CTPOUTCIIBHOI'O
MMPONU3BOJACTBA




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.1 OcyuiectBasiet
CUCTEMHO-CTPYKTYPHBII BEIOOD
UH(OPMAIIMOHHBIX PECYPCOB (B
TOM 4uCIIe B U(POBOH cpefe)
JUTSI TIOUCKA UHGOPMAIUH B
COOTBETCTBUU C MTOCTABICHHOMN
3ajauen

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
OCYIIECTBIIATH TIOUCK,
KPUTHYCCKHUI aHATIN3 U
CUHTE3 UHpOpMAITUH,
IPUMEHSTh CHCTEMHBIN
MOJIXO/ JIJISL PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.2 Briasnser
nH(popMaIrio, 3HAYUMYIO JIJIs
[IOCTaBJIEHHOH 3a1auu

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

KaKk o0000meHus, Tak u auddepeHanum
€CTECTBCHHO-HAYYHBIX 3aKOHOB I PCIICHUS
[TOCTaBJIEHHOM 3a1a4l

YK-2 Cnocoben
ONpeNEeNsATh KPYyr 3a/1a4 B
paMKax MOCTaBICHHOU
eI U BBIOUpATh
ONTUMAaJIFHBIE CIIOCOOBI UX
peLIeHUs], UCXOIs U3
JIEUCTBYIOILLUX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYpCOB U OTPaHUYECHUH

VK-2.4 CocraBnsier
MOCIe0BATEIHLHOCTh
(aropuTM) pelIeHUs 3a1a9u

3HAeT

MaTEeMAaTHYCCKUH ammapar i IPOBEACHHUS
pacueToB 110 pa3jeiiaM XUMUU

yMmeeT

pemiate  3ajadyd  NPEAMETHOH  00JIacTw,
OTINYaTh (PU3UYECKH U XMMHYECKUH ITPOIECC,
IIPOTEKAOIINE Ha 00BbeKTe MPOPECCHOHATBHOM
JIEATEILHOCTH

BJIajieeT

1 aJITOPUTMAMHM PEIICHUS 3a7a4 M0 OCHOBHBIM
(U3NKO-XIMHYECKIM 3aKOHAM

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI

Jannast tuciumuivHa (MOysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.13 ocHoBHOIA
npodeccnoHaabHON 0O0pa3oBarenbHO nporpammsl 15.03.03 IIpukinagHas MeXaHUKa U OTHOCUTCS K
00s13aTeNIbHON YacTH y4eOHOro TUIaHa.




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 Pa3IMUHBIX (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 Iepeaaun
XUMUYECKON MH(OPMAIIUU U €€ TPEICTABIICHUS B Pa3IMYHBIX (DOopMax; MPOBOAUTH KPUTHUECCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIQJICTh:

1. moaxoaMu K 00BACHEHUIO XUMHUYCCKUX SBIICHUH, IIPOMCXOISAIIUX B MIPUPOJIE, OBITY U 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. METOIaMH TIPUTOTOBJICHHS PACTBOPOB 3aJTaHHON KOHIICHTPAIIHH.

Ne Ko 1 HanMeHOBaHHME HHIUKATOpa
[Tocnenyromme TUCIUTIITUHBI
n/n JIOCTYDKEHUST KOMIICTCHIIMH
1 [Oxonorus VK-8.1
2 |be3omacHOCTh JKU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €JMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMU4YeCKHUX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO PadoTy 00y4alluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TYy 00yYaKOIIUXCS




Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero MIPAKTUYECKYIO
4acoB 2
NOATOTOBKY
KonrakTHas padoTa 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3austus (JIad) 16 0 16
ITpaktuueckue 3ausatus ([p) 16 0 16
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIMH 10 KypCOBOH padoTe (ITPOEKTy),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(TmpoekTa); cmaya KOHTPOJIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUS TIEpE/ SK3aMEHOM U cada
Yachbl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 56 56
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
Yachbl: 108 108
3a4eTHbIC eIUHHIbI: 3 3

5. Copep:xkanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKa/leMHYeCKHUX YACOB 1 BUAOB YUeOHbIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJTYJIs)

KonrakTHas padora (1o yaeOHBIM

3aHATHSAM), Yac. Kon
o MHJIHAKATOP
8| nexuum I13 JIP Bcero, a
NQ PaSILeJ'IBI JOUCIHUITIIINHBI s CP qac JOCTHIXCHHU
8 U3 HUX U3 HUX W3 HUX ) A
Ha Ha Ha KOMIICTCHIL
BCETO 222;;:; BCETO 222?;: BCETO 222::;:; nn
IIoaro- moaro- noaro-
TOBKY TOBKY TOBKy
L paznen. ObieTeopeTHIecKue
BOMPOCHI XUMHH
VK-1.1,
VK-1.2,
1.1. | OGmue BOnpOChl XUMHUH 21 10 14 16 44 84
VK-2.4,
OIIK-1.1
2. |2 paznen. CnenuanbHbie
BOTIPOCHI XIMHH
VK-1.1,
VK-1.2
2.1. | CnenuanpHble BOIPOCHI XUMUH | 2 6 2 12 20 '
Crerng € BOIpOC VK-2.4.
OIIK-1.1

3. |3 paznen. Kontpons




VYK-1.1,
VK-1.2,
VK-2.4,
3.1. |3auér 2 4 OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5

5.1. JIexuuu

Ne | HaumeHnoBaHnue paszjeina

pasn ¥ TeMBI JTeKIHil HanmenoBanme u KpaTKO€ COACPIKAHUC J'ICKHI/II‘/'I

CrpoeHnue aTomMa ¥ CUCTEMAaTHKA XUMHUYECKUX DJIEMEHTOB

CocraB aroMHbIX siep. M3oTonsl. CTpoeHue 3J1eKTPOHHBIX 000JI0UEK
atoMoB. [IpuHnun Heonpenenennocty I eiizen6epra. KBanToBble uncia.
1 | O6mue Bompocs: xumuw | [IPaBAIa 3aII0JHEHHS YJIEKTPOHAMHU aTOMHBIX opOuTaieid. [IpuHim
[Taynu. [IpaBuio Xynna. [Ipasuno KneukoBckoro.

[Tepnonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoaudaHocTs
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHSI.

XHUMHUYECKas CBA3b U MEKMOJIEKYJIIPHBIE B3AUMOICHCTBHS
Xumudeckas cBa3b. KoBajieHTHas noJisipHasi, HEMoJsIpHasi, JIOHOPHO-
aKILeNTOpHAas, MOHHAs CBA3b. MeTtaimmyeckas cBs3b. BomopoaHas cBA3b.
BnusiHue Tina cBsi3u Ha PU3MKO-XUMUYECKUE CBOMCTBA BEIIECTB.

1 | O6mue BOonpockl XUMUH

DHepreTuka XMUMUYECKUX peakuui

XuMudeckasi TepMoIMHaMHKa. TerioBoi 23 (HEeKT XMMUYECKUX pPeaKITHil.
1 | O6ume BOnpockl XMMHH [Tonstue suTanbnus. 3akoH I'ecca, ciaencrBue 3akoHa I'ecca. IloasTne
sHTponus. VI3MEHEHHE SHTPOINH B X01¢ peakiuu. Dueprus [ mooca.
Camonpoun3BoJIbHOE MPOTEKAHUE PEAKITUH.

PacTBOpBI M CBOMCTBAa paCTBOPOB

O6pa3oBanue pacTBOpOB. PacTBOpUMOCTE, haKTOPHI, BIUSIOIINE HA
pacTBOpUMOCTH BemmecTB. PacTBopumocTs ra3zos. 3akoH 'eHpwu.
KonnenTparnus pactBopoB. HaceieHHbIe, HEHACBIIIICHHBIE U
nepeHachIeHHbIe pacTBOPbl. CrTOCOOBI BBIPpAKEHUS KOHIICHTPAIIUMA
pactBopoB. Auddys3us u ocmorrueckoe napienue. OOIHe CBOMCTBA
pactBopoB. M3oronnueckuii koapduuuent. 3akoH Payns. Temneparypa
KUTICHHSI ¥ 3aMep3aHusi paCTBOPOB.

1 | OOumue BOnpoCkl XUMHUU

OcCHOBBI 2JIEKTPOXUMUU: ['alTbBaHNYECKHUI 2TIEMEHT. DIEKTPOIU3

pacTBOPOB U PACILIIABOB.

Bo3HUKHOBEHME CKauKa MOTEHIMAIA HAa IOBEPXHOCTHU pa3jiena MEexXy

METaJIOM U pacTBopoM. Bogopoansiii anextpoa. CTaHmapTHbIC

CrenpanbHble BOMpock! | ICKTPOIHbIC MOTEeHIMANBL. Y paBHeHne HepHera. Psij akTuBHOCTH
XUMHH METAJJIOB. XUMUYECKUE CBOMCTBA METAJIOB.

["anpBaHnYeCKUE 3JIEMEHTHI. Y CTpONCTBO 31emMenTa lanusis — Skoou.

Pacuer D]IC.

Omnpenenenne KaTOAHBIX U aHOHBIX MPOIECCOB MIPU ATEKTPOIIH3E,

orpezesieHue MPoayKTOB JIEKTPoIn3a, 3akoH dapanes.

Koppo3zus meraninoB, MeToibl 3alIUThl OT KOPPO3HUH.

CrernmanbHsle Borpockl | Kopposust Metasios. Buisl koppo3un. MeTo/pl 3aMThl METAJIOB OT
XUMUHU KOpPPO3UH. 3alIUTHBIEC MMOKPBITHUS. BUIBI MOKPHITUM, AHOTHBIE U KATOHBIE

MOKPBITHS. DNEKTPOXUMUYECKAS 3aIUTa, IPUHLINT JEHCTBHUS.

OCHOBBI OpPraHMYECKON XUMUHU U XUMUHU TTOJTUMEPOB.

OcHOBHBIE KJIaCChl OPTaHUYECKUX COEAMHEHUN U MOJIMMEPOB.
BBICOKOMOJIEKYIIApHBIE COEIMHEHHUS. TepMOIUIACTUYHBIE U
TEPMOPEAKTUBHBIE TIOJIUMEPBl. XUMHUYECKasi CTOMKOCTh, CTAPEHUE U
JECTPYKLUS IIOJIUMEPOB.

CrnenaipHBIC BOITPOCHI
XUMUHA




5.2. IlpakTudeckue 3aHsTHs

Ne
pasn

HaumenoBanue pazuena
U TEMBI MPAKTUYECKUX
3aHSITUU

HanmMeHnoBanue u cofep:kaHue NPaKTUUYECKUX 3aHATUN

OO61re Bonpochl XUMHUU

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHUYCCKUX COGI[I/IHCHI/If/'I

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHUYCCKUX COGI[I/IHCHI/If/'I (OKCI/II[BI, KHCJIOTHI,
OCHOBAaHM:, COJIM CPEAHNE, KHCIIBIC, OCHOBHBIG)Z Ha3BaHHA, OCHOBHBIC
XMMHYECKHE CBOMCTBA.

OO61ue Bonpocsl XUMHUU

OcHOBHBIE 3aKOHBI U MTOHSTHUSI XUMUHU

OcHOBHBIE 3aKOHBI XUMUHO COXPAHEHUSI MACChl, TOCTOSHCTBA COCTaBa,
KpaTHBIX OTHOIIEHUH, ABora/ipo). OCHOBHBIE MOJIOXKEHHS AaTOMHO-
MoJIeKyJsipHOro yuenusi. KoiaudecTBo BemiecTBa. DKBUBAJICHT BEIIECTBA.
Pacuér sKkBHBaJIEHTHBIX MacC CIOMXHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO01re BOIpOChl XUMHH

XuMu4eckasi KHHETUKA U paBHOBECHE.

CxopocTh XUMUYECKOH peakiuu. PakTopsl, BIUSIONIME Ha CKOPOCTh
peaknuii. 3akoH nericteus macc. [Ipasuno Baut-T'odda. Dueprus
aKTHBaIMU. Y paBHEeHUE AppeHuyca. BiausiHue kataiuzaTopa Ha CKOPOCTh
XAMHYECKUX PEaKIUM.

OOpatumsble peakuu. XuMuueckoe paBHoBecre. KoHcTaHTa paBHOBECHS
B TOMOT€HHBIX U FE€TEPOreHHBIX Ipoleccax. CMelieHne paBHOBECHS.
ITpunnun Jle Hlarense.

OO011re BOIpOChl XUMHH

PacTBOpBI 1 CBOMCTBA paCTBOPOB.

PactBops! a1ekTponuToB. CuiibHbIC U clla0ble JIEKTPOIUTHI.
Hucconmanus coyieid, KUCJIOT, OCHOBaHUN. DIIEKTPOIUTHYECKAs
mucconuanus. CTeneHb U KOHCTaHTa JUCCOLMAUU. 3aKOH pa30aBIeHUs
OctBanpaa. MonHoe npoussenenue Bojibl. Bo1opoaHblil moka3ares.
Bunst cpenbl B BogHBIX pacTBopax. ['uaponus coneit. CriocoObl ycuneHus
TUAPOIN3A.

OO111e BOMPOCHl XUMHUU

OKHCIUTEIIFHO-BOCCTAHOBUTEILHEIC pCaKknuu.

Crenenb oKuclIeHUs 3y1eMeHTa. OKHUCINTEIbHO-BOCCTAHOBUTEILHEIC
pC€aKkuunu, nX TUIIbI. OKHCIIMTEIN U BOCCTAHOBHTEIIN. HaHpaBHCHI/IC
MMPOTCKAHUA OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX IMTPOLECCOB.

OO111e BONPOChl XUMHUU

XHMHUS METAJIJIOB

OO6mue Gpu3nIecKrue 1 XUMHUECKUE CBOMCTBA METAIIIOB (B3aMMOICHCTBUE
C HeMeTaJlllaMH, BOJOM, KHCIIOTaMH, KHcIIoTaMH-okucauTensmu: HNO3
pa36, HNO3 koni, H2SO4 koH).

CrneunanbHble BOIPOCHI
XUMHAU

OCHOBEI QJICKTPOXHUMHUHU: I'anpBaHMYECKHI JIEMEHT. 9JICKTpOJ'IH3
pacTBOpPOB U pacCIllIaBOB.

Pemienue 3aga4d mo paC‘-IéTLI 9]_—[(: TaJJbBAaHUYCCKOI'O 3JICMCHTA,
COCTABJICHUEC CXEMBbI I'aJIbBAHUYCCKOI'O 3JICMCHTA, 3aIlIUCh 3JICKTPOAHBIX
MpoucCCOB, IPOTCKAIOIMIUX IIPHU I'aAJIbBAHUYCCKOM ITPOLCCCE. Pemienue
3aZlaq Ha 3JICKTPOJIMU3 PaCTBOPOB.

5.3. JJaboparopHbie paboThI

HanmenoBanue pasaciia

No
Y TEMBI JJA0OPATOPHBIX HaumeHnoBanue u cofiep:kanue J1abopaTOPHBIX padoT
pa3n
pabot
1 Knaccudukanmst HeOpraHm4ecKux CoeqnHEHUH.
Obutue BOpock! XuMuu N3ydeHune CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUM.
OCHOBHBIE 3aKOHBI U ITOHATHS XUMHUHU
1 | O6ume BOMpOCkl XUMUK Ornpenenenre MOJISIPHOM MacChl IKBUBAJIICHTA U (paKkTopa
SKBUBAJIEHTHOCTHU MPOCTOTO U CIOKHOTO BEIIECTBA.
1 O61He BOMPOCH Xumuueckasi KHHETHKA U PABHOBECUE




XUMHNHU

N3yueHue BIUsHNS KOHLEHTPALMU U TEMIIEPATYPbl HA CKOPOCTh
XUMHUYECKOHN PEAKLIUU, U3YYCHUE PABHOBECHOTO IIPOLECCa.

OO61ue Bonpocsl XUMHUU

PacTtBOpHI M CBOMCTBa paCTBOPOB
N3yuenue nmpouecca qucconualuy BEIECTB B pacTBOpax,
M3y4EeHUE IIpoLiecca rupoan3a CoeH.

OO61ue Bonpocsl XUMHUU

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU

I/ISyquHe OKHCJIINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ nepmMaHraHara
KaJlyis, AuxXxpoMara KaJiusd, 1710;[1/1;[21 KaJlisa B 3aBUCHMMOCTHU OT CPCIbI
pacTBopa.

OO01ue Bonpocsl XUMHUU

CBolicTBa METAIIOB
[IpoBeneHne 3KCIEPUMEHTOB MO XUMUYECKOMY B3aUMOJICHCTBUIO
METaJUIOB C PAaCTBOPAMM KHUCIIOT, LIENO0YEN U COIeH

5.4. CamocTosTeNnbHas paboTa 00yJaroImmXcs

Ne
pasng

HaumeHnoBanue pazjena
JUCHUIIJIMHBI U TEMBbI

CopepxaHue caMOCTOSITEIbHON pabOThI

OO61re Bonpocsl XUMUU

CTpOGHI/Ie aToOMa U CUCTEMATHUKAa XUMHUYCCKUX DJICMCHTOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYPOH,
OJICKTPOHHBIMHU PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[ToaroroBka K 3a4€Ty.

OO61re Bonpocsl XUMUU

XuMuyeckas CBI3b U MCXMOJICKYJISIPHBIC B33,I/IMO[[€I>10TBPI$[.

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYPOH,
OJICKTPOHHBIMHU PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[ToaroroBka K 3a4€Ty.

OO01ue BOmpoChl XUMHUU

DHepreTuka XUMUYECKUX PEAKIIUN

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JINTEPATYPOH,
OJICKTPOHHBIMHU PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[ToaroroBka K 3a4€Ty.

OO111e BONPOChl XUMHU

Knaccudukanus HeopraHu4eckux coeMHEHHH

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
JJIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JTOMAIIHETO 3a1aHMUs.
Odopmienne otuéra no naboparopHoii padore. [Toaroroska k 3auéry.

OO61re Bonpocsl XUMHUU

OCHOBHBIC 3aKOHBI M TTOHATHUS XUMUN

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJHUTEIBLHOM JIUTEPaTypOH,
3IIEKTPOHHBIMU PECYPCAMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.

OO61re Bonpocsl XUMHUU

XuMH4eckast KHHETHKa U PaBHOBECUC

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JAOMOJHUTEIBHOM JINTEPATYPOH,
QJICKTPOHHBIMHA PECYPCaAMM, BBIITIOJIHCHUC JOMAIIHETO 3a/IlaHNA.
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.

OO111e BOMPOCHl XUMHU

PacTBOpHBI 1 CBOMCTBAa pacCTBOPOB

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYpPOH,
OJICKTPOHHBIMHA PECYpPCaMM, BBIITOJHCHUE JOMAITHETO 3aJaHH.
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.

OO111e BOMPOCHl XUMHHU

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOM JIUTEPATYPOH,
AIIEKTPOHHBIMU PECYPCAMU, BHITTOJHEHUE JIOMAITHETO 3a[aHHUsl.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.

OO61re Bonpocsl XUMHUU

XUMHS METaIJI0B

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH,
3IIEKTPOHHBIMU PECYpPCaMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmnenne otuéra o naboparopHoii padore. [loaroroka x 3auéry.




CrernuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI NIEKTPOXUMUU: | aTbBAHUYECKHI dJIEMEHT. DJICKTPOIH3
pPacTBOPOB U PACILIIABOB.

Pabota ¢ KOHCTIEKTOM, OCHOBHOU M JIOTIOJIHUTEIHHON JIUTEPATYPOH,
AJIEKTPOHHBIMU PECYPCaMU, BBIMOJTHEHHUE JOMAITHETO 3a/IaHHUS.
Odopmnenue otuéra o JaboparopHoit padore. [TloaroroBka k 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

Koppo3us metannoB. MeToipl 3a1IUThL OT KOPPO3UHU

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOJTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHE JJOMAITHETO 3aJaHHUS.
Odopmnenne otuéra no JadboparopHoii padore. [loaroroska k 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.

Pabota ¢ KoHCIIEKTOM, OCHOBHOW U JIOTIOJHUTEIBHOU JIUTEPaTypoOi,
QJICKTPOHHBIMHA PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusd.
[ToaroroBka k 3auéry.




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

VY4eOHast mporpaMma BKIIOYAET HE TOJIBKO ayJUTOPHBIC 3aHATHUS, HO yIEsIeT BAXKHOE BHUMAaHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. /st yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTKa TeKcTa); MOBTOpHAs paboTa HaJl ydeOHBIM MaTepralioM (yaeOHUKa, IEPBOUCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
00pasily; pelieHre BapuaTUBHBIX 33/1a4 U yrpaxHeHuil; Eciu camocToaTeNnbHO He yiaeTcs pa3ooparhes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMaTH3WPOBAHHBIN MaTepuall, IPAKTUUCCKUX U JIAOOPATOPHBIX 3aHITHH, MPEIIOIararonux
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00yJaronmxcs, KOTopas BKIIOYACeT B ceOsl H3yUCHHE TCOPETHUYCCKUX BOIPOCOB JUCIIUILUIMHBI, IIOJTOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO IIoCC€IaTh BCC 3aHATHUA, T.K. JIF000H IIpOITyCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U na60paT0pHI,1x 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBKe K MpakTUYECKUM U TaOOPATOPHBIM 3aHATUSM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKHUE 33/1aHUS B paMKax U3y4yaeMou TeMbl; 3) 03HAKOMUTHCS C METOAUYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

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

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

/i (Momyms) KOMITETEHIIHH cpencTaa

VK-1.1, YK-1.2, VK-2.4, YcTHBIN onpoc, TECTHI,
1 | OOmme BOnpoCk XMMHUU

OIlK-1.1 penieHue 3anad
R e — VYK-1.1, YK-1.2, YK-2.4, | ycTHBIii ompoc,
OIlK-1.1 pelieHue 3a1a4, TeCThI.
YK-1.1, YK-1.2, YK-2.4,

YCTHBIU OITPOC,

3 |3auér OIIK-1.1, OIIK-1.3, OIIK-
pelIeHne 3a1a4, TECTHI.

1.4, OIIK-1.5




7.2. TurnoBble KOHTPOJIbHBIC 3aJaHUSI WU MHBIE MaTepHaJIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOAMMBIC ISl OLICHKW 3HAHHWH, YMEHUI U HABBIKOB U (MJIM) OIBITa IPO(EeCCHOHATLHOM TSI TCIILHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[Tonyyenue 3auéra Mo TUCHMILIMHE MPEATIOIAracT BEITOTHECHUE ABYX aTTECTAIMOHHBIX PadoT 3a
CEeMECTp JJIs IPOBEPKHU C(HhOPMUPOBAHHOCTH MHIUKAaTOpa gocTkenus komnerenmuii OITK 1.1, OITK-1.3,
OIIK-1.4, OIIK-1.5, YK. 2.4, YK-1.1, YK-1.2

ATtrtecrannronHas padora Nel BKJIrOYaeT B ce0sl TEMBI: CTPOCHUE aTOMa, XUMHUYECKasl CBSA3b, KJIACChI
HEOPraHWYECKUX BEIIECTB, SKBUBAJICHT, KHHETUKA XUMUUCCKUX PEaKIUi

ATtTtecranronHas padora Ne2 BKIIOYACT B C€0S TEMBI: SJIEKTPOJIMTHYCCKAs Jucconnanus, pH,
THUIPOJIN3 COJICH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH, TabBAaHUUYCCKUIN AJIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

Nel. Onpenenuth YUCIIO 3IEKTPOHOB B aTOME IIUHKA. 3alKCaTh 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 METaJuIa ¢ KUCJIOTOM Boinemnsiercs 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 AHCCOIMAIIMIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOIHAS KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTaliioHHON paboTh Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 mi, B kotopoM coaepsxkutcs 0,063 r a3oTHOMI
KHUCTIOTHI.

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

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

CuS + HNO3 (xon1.) = 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, HalMCcaTh YpaBHEHUS 3JEKTPOAHBIX 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 OlIeHUBAHUS PE3YITATOB OOYUYCHHS 110 AUCHUTIINHE (MOJIYII0) TIPH MPOBEICHUU TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

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

- TOYHOE UCIIOJIH30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKUA 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 TCOPHUAX, KOHIIETIIUAX U HAIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pelIaTh CIOXKHBIC
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 IOCTAHOBKE 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
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO 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 PEIICHUU HAYYHBIX U TPO(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
KOMIIETCHITUH;

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




Onenka 3HaHUSA:

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

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHA0BAaHHON pabodel 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, KOHLENIHUAX 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| pyKOBOJCTBOM IIPEIOIaBaTeNsl Ha MPAKTUYECKUX 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:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 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 TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIMH B IIPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. Knaccudukaiius HEOpraHUYECKUX COCTMHEHUM (OKCHIbI, KUCIIOTHI, OCHOBAHUS, COJIM CPEIHUE,
KHCIJIBIC, OCHOBHI)IG)I Ha3BaHHUA, OCHOBHBIC XUMHUNYCCKUEC CBOMCTBA.

2. Ctpoenue aroma. KBaHToBbIe uncia: 0003HaueHue, GU3NUECKUNA CMBICI.
. Hpunnun [aynu. [IpaBuno Xyuna. [lpasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K

[98)

aTOMOB.

. [lepnoanueckuii 3akoH u nepuoanueckas tabnuna J1. 1. Menneneesa.

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

. XumMu4eckas cBsa3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

. CxopocTh XuMHUECKUX peakiuii. OCHOBHbBIE (JaKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIHIA.

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

10. TemmepaTypa Kak ¢akTOp KUHETHKH XUMHUYECKUX PEaKIUii: BO3ICHCTBHE TEMIIEpaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHHUS, 3aMIUCh KOHCTAHTY PaBHOBECHUS B 001IIEM
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uze. [Ipunnun Jle [latense. Biustaue TemMnepatypsbl, JaBJICHUAS U KOHLIEHTPALIMN BEIIECTB HA CMEILICHUE
paBHOBECHSI.

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

13. DnexTponutnyeckas aucconuansi. CHIbHBIE U CIa0bIe AIEKTPOJIUTHI: ONPEICIICHUE, TPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHrne XMuMUYECKOro paBHOBECHSI TIPU TUCCOIUAIIUU (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

14. Nonnoe npousBeaeHue Boabl. Bogpopoaublii mokasareins cpeabl. Pacuet pH cuiibHBIX U cl1aObix
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. O6mue pusnyeckre U XUMUYSCKHUE CBOKMCTBA METAJLIIOB (B3aUMOJICHCTBHE C HEMETAJLIaMH,
BOJIOM, KuCIoTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DNEKTPOXUMHUYECKUN Psil HAPSKEHUS] METAJLIIOB.

18. 'anpBaHUYECKUH AIIEMEHT: MPUHITUIT PaOOThI, IIPOIECCHl HA KaTOE, MPOIIECCHl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHUE HepHceTa — BeIUKCIIEHHE OTEHIIMANA IS AiekTpoaa. CTanaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

19. DnexTpoaus: onpeneneHne, OTINYNE OT TaIbBAHMYECKOTO 3JIEMEHTA. DJICKTPOJIM3 BOJIBI, COJICH,
KHUCJIOT M OCHOBaHUH. 3akoHbI Dapases.

20. Koppo3ust METaJUIOB B KHCIIOW, HEUTPaTbHOU Cpe/ie B KUCIOPOIHON U OECKUCIOPOIHOM cpejie.
Buasl koppo3uu. MeTo/ibl 321U Thl METAJIOB OT KOPPO3HH.

21. Baxueiimue npupoiHble COSTMHEHUS KalbIMs, BO3YIIHbIC U THIPABIMYECKUE BIKYIIUE
CTPOMUTEIbLHBIC MATEPUAIIBI - ITPOLIECCHI MPU X MOJYYECHUU U TBEPICHUHU.

22. [TonumepHbIe MaTEepHabl, UX 0COOBIC CBOMCTBA, OCHOBHBIC BHJIBI ITOJIUMEPOB, 00JIACTH MX
MIPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHusl IS MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. Hanmcath ypaBHEHHUE XUMHUYECKOHN pPEaKIUU, PACCTAaBUTh KOI(PPUITUCHTEHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH SKBUBAJIICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

4. Paccuutath M3MEHEHHE CKOPOCTH XUMHUECKOW PEaKIy MPU U3MEHEHNN KOHIIEHTPAIIMU BEIECTB
WJIU TEMIIEPATYPHI.

5. Hamucatp ypaBHEHUE IEKTPOTUTUUECKON AUCCOLMAIINH U BBIPAKEHUE I KOHCTAHTBI
JUCCOLIMAINY.

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

8. CocTaBHUTh CXeMY TaJIbBAHUYECKOTO dJIeMeHTa, paccuutaTh J/[C aToro sanemeHTa.

9. BbruncauTh Maccy BEIIECTBa, BBIIEIUBIIETOCS MIPH 3JEKTPOIH3E.

10. CocTaBUTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIINIO, ONIPEAETUTh OKUCIUTEND U
BOCCTaHOBUTEb.

11. Hanucatp ypaBHEHHE peaklud METaJljla C BOJIOM, KUCIOTOM MM PaCTBOPOM ILIETOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3aAaHus A1 IPOMEKYTOUHOM aTTecTaliu pa3MeleHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypcoBOi paboTh (poeKTa) (MIPH HATUUYNUHN)
KypcoBble npoekThl (paboThl) y4eOHBIM MJIAHOM HE MPETyCMOTPEHbI

7.5. MeTtonudeckue MaTepuallbl, ONpEAeIIAIOINe IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(unM) ombITa NPOQPECCUOHATBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
IIpouenypa npoBeneHNs MPOMEXKYTOUHOM aTTeCTAallMU U TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTUPYETCs JTOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISIONNM NOPSAA0K OpraHu3aluy 1
MPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJarOIuXCsl.
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUH NMPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
IIpUBEJEHa B I1. 7.2.
TunoBsle KOHTPOJIBHBIE 3aJJaHUS WK UHBIE MaTepUaIbl TEKYILEro KOHTPOJIS IPUBEEHHI B I1. 7.3.



[TpomMexyTodHas aTTecTalus 1Mo AUCIUIUTMHE TPOBOAUTCA B (hopMe 3aueTa.
3adeT NPOBOAUTCS C YUETOM PE3YIbTATOB TEKYILIETO KOHTPOJIS B CEMECTpE.

7.6. Kpurepun oreHuBaHuS CPOPMUPOBAHHOCTH KOMIIETCHIIUNA TTPH MPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YDpoBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBoputesbH | OLEHKa «XOpOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3a4TCHOY «3a4TEHOY»
VYpoBenb ocBoeHUsI | YpPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIINH
«HEJOCTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnerennuun ne Komnerenun Komnerennun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBaHbI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K pEIICHHUI0 KaK
Xapakrep. PEILIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHUM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPaKTUYECKOTO HaBbIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | 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 TCOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. IPOTUBOPEYUS, 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 Ha BCE 3aJIlaHUS
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 | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

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

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

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

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

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCIIJICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISAETCS, €CIIM CpeHee apuPMETHIECKOE HaXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOANYeCKOE H MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U JIOMOJIHUTEIBHON JIUTEPATYPhl, HEOOXOAMMOM JUIsl OCBOSHHSI JUCIUILIMHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 I'munka H. JI., [Tonkos B. A., babkoB A. B., O0mas xumus B 2 1. Tom 1,

Mocksa: Opaiit, 2020

https://urait.ru/bcode/
451561

JlomoJHUTENbLHAA JIUTEPATYPA

Bunkosa H. I'., bensiesa O. f1., Komea H. B., Hymiraera A. B., lllymkuna A.

1 A., ITony6osipunos I1. A., EmaneBa C. U., O0mas xumust. [IpakTukym,

[Ten3a: Ilenzenckuit rocy1apCTBEHHBIH YHUBEPCUTET apXUTEKTYPhI U
ctpoutensctBa, ObC ACB, 2013

http://www.iprbooksh
op.ru/75310.html

2 Xomuenko I'. I1., IutoBuu U. K., Heopranndeckast xumus, CaHKT-

ITerepOypr: KBaapo, 2021

http://www.iprbooksh
0p.ru/103109.html

Obyuaromuecs u3 ynciia uHBaIKU0B 1 ul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (UJTH)
3MEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHUSAM UX

3JI0POBBSI.




8.2. Ilepeuenn pecypcoB uHOOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «MHTepHET», HEOOXO0IUMBIX JIJIs

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «VHTEpHET»

DneKTpOHHBIN agpec pecypca

O6mas xumus i cryaento CIIGIACY

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

I'enepman M. U., FOctpatos B. I1. Heopranuueckas Xumus:
VYuebHoe nmocodue. 2-¢ u3j., crep. - CI10.: M3naTenbcTBoO
«Jlauby, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBLCTBE

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

[Terpoa XUMUA BAXKYIHINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

AxwmetoB H. C. Obmas 1 HeopraHuveckasi XuMusi: Y4eOHUK. — 8
-¢ u3j., crep. - CI16.: M3narenberBo «Jlanby,2014. - 752 C.

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

OcHoBbl xumun. Matepuer-yueOnuk (A. B. Manyiinos, B. 1.
Poauonos, HI'Y, HoBocrOupck)

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

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

[lepuonnueckue nznanus CIIGIACY

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

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

Nudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XUMHUYECKOTO
dakynapTeTa MI'Y SBIISICTCS COBOKYITHOCTBIO 0a3 JaHHBIX 10 XUMUH
(oOpa3oBaHue, HayKa, TEXHOJIOTHS), PaCIIPEICIICHHBIX Ha -CEpBEpax B
npeJenax poccuiickoit yactu cetu Internet u BkitoyaeT 0TeuecTBEHHBIE U
3apyOekHbIe HH(POPMAIMOHHBIE PECYPCHI IO XUMUH

www.chem.msu.su

EnuHbIi 21eKTPOHHBIN pecypc yueOHO-METOAUYECKOM TUTEPaTypHhI
CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHasi OMOIMOTEKA

www.rsl.ru

Hayunas snexrponnas 6ubnumoreka eLIBRARY.RU

HayuHas syiekTpoHHas
oubimmoreka eLIBRARY.RU

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-OMOIMOTEeUHAsl cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

8.4. [lepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTHH, UCTIOIb3YEMBIX IPU OCYIIECTBIEHUU 00pa30BaTEIHLHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO PaclpoCTPaHsIEeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIH CBOOOHO
pacrpocTpaHseMoe)

LibreOffice

CB00OJIHO PacpPOCTPaHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI

Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN 1 TOMEIICHUH JIJII CAMOCTOSITEIbBHOW PaOOThHI

HaumeHnoBanne yueOHBIX ayUTOPHI U
MIOMETIIEHUH /ISl CAMOCTOSITENILHON paOOTHI

OcHamieHHOCTh 000pY/JOBAHUEM U TEXHUUYECKUMHU
CpeacTBaMu O0y4YeHHUs




40. JTabopaTopus SIKCIIEPUMEHTATHHON (DU3UKU U
XUMHHU

Va. Eroposa 1.5/8

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

Becor maboparopasie 1100. Becwt mabopaTopHbie
BJITD3-2200 I'. pH-merp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-meTp- mumuuBosibT™MeT p pH
-150MU. AxBaguctumisat op AJlDa-4-. Acriuparop
AM-5M. Becet GR-120. Becki taboparopusie BJITO-
2200.

Becwr nabopaTopusie BJITD-150. MonomeTp-
m3mepurens "Craryc-2". Kongykromerp ECTestr Low
TMbLIEBJIAr03amiy MEeHHbINA

KapMaHHbIN 0e3 nmoBepku. [leus mydensras 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpud. 1ab.
"Craryc".

Cuetunk asponoHoB CAIIOUP-3K. CymmibHbIi
mkadg NOL 24/200. YcraHoBKa TUTpOBaJIbHAS
1200*643*1830.

[lIxad BBITSHKHOM C MOJBOAOM BOJIbI. MarHuTHas
Menranka [19-0319. Maruutnas memanka [13-6100.
MarnautHas memainka [196110 ¢ mogorpesom
1.75.45.0020

40. YueOHbIC ayAUTOPUH )T IPOBEACHUS
MPaKTUYSCKHUX 3aHITHI, TPYIIIIOBBIX
WHIUBHIyaJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI U TIPOMEKYTOUHOM aTTeCTaIiu

KoMruiekT MynbTuMeTMiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHIHHBINA
MIPOEKTOP, FKPaH, ayIUOCUCTEMA), TI0CKA, KOMILIEKT
yueOHoI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YueOHbIC ayAUTOPUH IS IPOBEACHUS
JICKLIMOHHBIX 3aHATUI

YueOHas ayTuTOPHS IS IPOBEACHUS 3aHITHI
JICKIIMOHHOT'O THIIA, KOMILICKT MYJIbTHMEINHHOTO
o0opynoBaHus (MIEPCOHAIBHBIN KOMITBIOTED,
MYJbTUMEAUHHBIA TPOSKTOP, IKPaH, ayJUOCHCTEMA),
JI0CKa, 9KpaH, KOMILICKT y4eOHOH MeOeH,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIXOJ] B MIHTEpHET

40. TTomemeHust UII CAMOCTOSTENIEHOM PabOTHI

[Tomernienue A caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qsg mur ¢ OB3 (cucremuslii 610K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYEHUEM K
cetu «HTEepHEeT» U obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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