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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGJII/I OCBOCHUS NUCHUIUIMHBL: ITOJTYYCHUC 3HAHUH 110 XUMHU, OGCCHC‘{I/IBaIOH_IeI\/’I OCHOBY

IIOCT&TO‘-IHOfI JJIA PCIICHUA MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX,

OpTraHHU3allMOHHO-YIIPABJICHYCCKUX, HAYUHO- UCCIICAOBATCIILCKUX WU MPOCKTHBIX 3a/1a4.

MOATOTOBKH Oakanaspa,

3amaun QUCIUTIUIAHBI

N3yuenue:

1. coBpeMEHHBIX MPEJCTABICHUN O CTPOCHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHHUS U CBOMCTB
BEILIECTB OT MOJIOKEHHS COCTABIIIOLIMX UX JJIEMEHTOB B [lepruoanueckoi cucreme u xapakrepa
XAMHYECKOM CBSI3U MPUMEHUTEIIBHO K 3a/1a4aM XUMUYECKOW TEXHOJIOTUU;

2. IPUPOJIBI XUMUYECKUX PEAKIINH, UCTIOJIb3YEMbIX B IPOM3BOJICTBE XUMUUECKHUX BEILIECTB U
MaTepUAIOB, KHHETUYECKOI'0 U TEPMOJAMHAMUYECKOTO ITOAX0I0B K OIIMCAHUI0 XUMUUYECKUX IIPOLIECCOB C

OEJIBIO OIITUMHU3alIuNU YCJIOBI/Iﬁ ux HpaKTquCKOﬁ pcanr3anuu,

3. BXHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOXKEHHUS COCTABJISAIONINX MX 3JIeMEHTOB B [lepuoanueckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMHM Pa3BUTHUS HEOPTaHUIECKON XMMHUH U HEOPTAaHUIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHAUKATOPAMM JTOCTHKEHUSI KOMIIeTeHIH i

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben
PUMEHSITh
€CTeCTBEHHOHAYYHBIC U
OOIICMH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIpo(hecCHOHANBHOM
EeATEIbHOCTH

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
U XUMHUYECKHUE TPOIIECCHI,
MPOTEKAOIINE Ha O0BEKTE
npodeccuoHanbHOM
JESITEIIbHOCTH

3HaeT

XUMHUYECKYI0  TEPMHHOJOTHIO,  CBOICTBa
XUMHUYECKUX DOJIEMEHTOB M HUX COEIUHEHUH,
COCTaBIISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepUasoB

yMmeet

MIPUMEHSATH ITOJyYEHHbIEC 3HAHUS 110 XUMHUU IPU
W3y4YEHUU JPYTMX JUCLMIUIMH, BBISABIATH
KOHKPETHOE XHMMHYECKOE COJIEpKaHUE B
NPUKIAIHBIX  3a7adyax  1podecCHOHaTbHOU
JIeSITeNLHOCTHU

BJajaeer

uHpopManied O Ha3HAUYEHWH M O00JACTIX
MIPUMEHEHNS] OCHOBHBIX XMMHUUYECKUX BELIECTB
¥ X COCTUHEHUM.




OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS

OIIK-1.3 Onpenensier
OCHOBHBIE XapaKTEPUCTUKH
XUMHYECKOTO TpoIiecca

(s1BJICHMS), XapaKTEPHOTO JJIS
00BbeKTOB MpodhecCHOHATLHOM

JCATCIIBHOCTH, HA OCHOBE

3HaeT

€CTECTBEHHOHAYYHYIO CYIIHOCTh MpOoOJIeM,
BO3HHUKAWOIIUX B X0J€¢ MNpodhecCHOHATHHON
eI TCIIbHOCTH OCHOBHEIC XUMHYECKHE
SIBJICHHS, 3aKOHBI M TEOPHH KJIACCHYECKON H
COBPEMEHHON XMMUH, OCHOBHBIC TIOJIOKCHUS U

B IIpo(hecCuOHANBLHOM TEOPETUYECKOTO pacueTHble METOJbl ECTECTBEHHO-HAYYHBIX
JESITeIIbHOCTH (9KCTIEpUMEHTAIILHOTO) JTUCIUILINMH, Ha KOTOPBIX 0a3UpyeTcst u3ydeHue
UCCJIEIOBAHUS pohecCuOHANBHBIX TUCIUILINH
yMmeet
OMpEeNATh XapaKTEePUCTUKA  XUMHUYECKHX
BEILECTB U XUMHUYECKUX PEaKLUM, UCIOIb3YS
JOCTMOKEHUSI ~ COBPEMEHHOW  TEXHUKH U
TEXHOJIOTHH.
BJIa/IeeT
paboTBI €  COBPEMECHHBIMH  METOJAMH
AKCIIEPUMEHTAIBHOTO HCCIe0BaHUS
(mmaHMpoBaHWE, TIOCTaHOBKAa W 00paboTKa
AKCIIEPUMEHTA)
OIIK-1 Cnocoben OIIK-1.4 Ilpencrasisier 3HaeT
MPUMEHSITh buznyecKkuit (XUMUIECKHIA) XUMHYECKHE  3aKOHBI, 3aKOHOMEPHOCTH,
€CTeCTBEHHOHAYYHbIC U npolecc (SABJIeHue), CTpOCHHE u CBOIiCTBa COETUHEHUI,
OOlIeMHKEHEPHBIE 3HAHUS, |POTEKAIOIIUI Ha 0ObEKTe UCIONB3YEMBIX B  OOJNACTH  CTPOUTEIHHOU
METO/Ibl MaTEMATHYECKOTo | mpodeccnoHanbHOM MPOMBIIIIICHHOCTH
aHaJIM3a U MOJICTTUPOBAHUS | ACSITENFHOCTU B BUJIE yMmeet
B IIpo(hecCHOHANBHOM ypaBHeHUs(i) BBISIBJISITH  €CTECTBEHHO-HAYYHYIO CYITHOCTh
NEeSITEIbHOCTH npobiieM,  XapakTepHBIX  JiA  JIAaHHOU
npodhecCuoHaNbHOM AeSITeIbHOCTH
BJajJeeT
HABbIKAMU  HCIIOJNIB30BAHUS ~ MPUMEHEHUS
XUMHYECKHUX 3HaHU’ TUIS pelieHus
MOCTaBJIEHHOM  3aaud, B TOM  YHCIE
HaIpPaBIEHHOM Ha COBEPILIEHCTBOBAHUE

IIPOLIECCOB NMPOEKTUPOBAHUS U CTPOUTEIBHOTO
IIPOU3BOJICTBA

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIEC U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B PO eCCHOHATHHOM
JeSITeTbHOCTH

OIIK-1.5 Ocymectisier
BbIOOD (pU3MUECKUX U
XUMHYECKHIX 3aKOHOB JIJIS
peleHws 3a1a91
npodecCuOHATbHON
JeSITeTbHOCTH

3HaeT
OCHOBHBEIC (1)H31/I‘~IGCKI/I€ U XUMHNYCCKHUE 3aKOHBI
ymeet

pemath  3aJadd  TpEAMETHOH  obrjactw,
OTJINYaThb (1)I/ISI/I‘I€CKI/I n XUMHAYECKUU
NpOIeCChl,  TpOTEKalIe Ha  OOBEKTe
PO eCCHOHAIBHON IeSITETLHOCTH

BJajieeT

IMPUMCHCHUA XUMHUYECCKUX 3HAaHUU JJIA

peIIeHus MMOCTaBJICHHON 3a/7aud, B TOM YHUCIIE
HaIpaBJICHHOMN Ha COBEPIIICHCTBOBAHUE
MPOIIECCOB MPOEKTUPOBAHUS U CTPOUTEIHHOTO
MPOU3BO/ICTBA




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 HH(POPMAIIHH,
MPUMEHSTh CUCTEMHBIN
MOJXO/J AJISl peLICHUS
MOCTaBJICHHBIX 3a7a4

VK-1.1 OcymectBusier
CUCTEMHO-CTPYKTYPHBIH BHIOOD
HH(OPMAIMOHHBIX PECYpPCOB (B
TOM 4YHCIIe B IUPPOBOH Cpejie)
JUIsI TIOUCKa nHGopMauu B
COOTBETCTBHUH C [TOCTABJICHHOM
3agadyeu

3HAeT

MepevYeHbh OCHOBHBIX CIPABOYHBIX MAaTEPHAJIOB,
TAO0JIMIL, CXEM 110 XUMUH

yMeeT

MOJI30BATHCSA, MOJyYaTh CIPABOYHBIC JTaHHbBIC
13 CIIPAaBOYHBIX MAaTEPUAJIOB, CXEM, TAOJIUII
BJIAJIEET

MOJTYYCHHS CIIPABOYHBIX JJAHHBIX U3 OCHOBHBIX
CIIPAaBOYHBIX MATEpPUAJIOB, CXEM, TaOIHI] U
uHpopMalMi O Ha3HAUYCHUH H 00JaCTIX
MIPUMEHEHHUS OCHOBHBIX XMMHYECKUX BEIIECTB
U UX COCTUHEHUHN.

VK-1 Cnocoben
OCYILECTBIISATh TIOUCK,
KPUTHYECKHUM aHAIIU3 U
CHHTE3 HHpOpMaluHy,
NPUMEHSTH CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
MIOCTaBJICHHBIX 33724

VK-1.2 Brisgsiger
uH(}OPMAIINIO, 3HAYNUMYIO TSI
IIOCTaBJIICHHOHU 3aJa4u

3HAeT

3aKOHBI, 3aKOHOMEPHOCTH U TOHSATUS XUMHH,
UX MaTEeMaTUYECKHUW ammapar, CBOMHCTBA H
CTPOEHHE HEOPTAHUYECKUX COCTUHEHUN

ymeeT

0000IaTh ¥ MCIIOJB30BaTh XUMHYECCKHE
3aKOHEI ¥ CBOMCTBAa XMMHWYCCKUX DJIEMCHTOB U
MUX COCAMHEHUN ISl PELICHUS MOCTaBJICHHOMN
3aJ1a9u

BJajgeeT

Kak o0000meHust, Tak W audQepeHIranum
€CTECTBEHHO-HAYYHBIX 3aKOHOB JJIsi pEIICHUS
IMOCTaBJICHHOM 3a/1a4uu

YK-2 Cniocoben
OIpPENEeNATh KPYyT 3a/1a4 B
paMKax MOCTaBJICHHOMN
LIEJIU U BbIOUpATh
ONTUMAJIbHBIE CIIOCOOBI UX
peueHus, UCXOIs U3
JIEHCTBYIOINX IIPABOBBIX
HOPM, UMEIOIINXCS
PECYPCOB 1 OrpaHUYEHUI

VK-2.4 CocraBnsier
MOCJIEI0BATEILHOCTh
(asiropuT™) pelieHus 3a1a4u

3HaeT
MaTeMaTUYEeCKUU amnmapar i1 OpOBCACHUS
pacyeToB 1o pasesaM XUMHA

ymeet

pematb  3aJa4d  TpPEAMETHOH  obrjactw,
OTJINYaThb (1)H31/I‘~IGCKI/I U XUMHUYECKHUU mpounecc,
MPOTEKAIOIIHE Ha 00BEKTE MPOPECCHOHATBHON
JIESITSIIBHOCTH

BJajieeT

" aJilrOpUTMaMH PCIICHUA 3aJ1a4 110 OCHOBHBIM
(bU3UKO-XUMHYECKUM 3aKOHAM

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOIi POrpaMMbl

JanHas qucuuruinHa (Moyiib) BKiodeHa B biok «/{ucuummunsl, moxynu» b1.0.14 ocHOBHOIM
npodeccuoHalibHON 00pa3zoBarenbHOM porpammel 15.03.03 [pukinagHas MexaHUKa U OTHOCHTCS K
00s3aTeNbHON YacTH y4eOHOro IJIaHa.




JlMcuuIuiMHa OTHOCUTCS K 0a30BOM YaCTH MAaTEeMaTHYECKOTO U €CTECTBEHHO-HAYYHOTO ITHKIIA U
OCHOBBIBACTCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIBTATE OCBOCHUS XUMHUH
(6a3uCHBIN YPOBEHB), PU3UKU U MATEMATUKH MPH TOJYICHUH CPETHEr0 00111ero o0pa3oBaHus. Y CIICITHOMY
OCBOCHHIO UCIUIUTHHBI COIMYTCTBYET MapaJIeIbHOE N3ydeHHe (DU3UKH U MaTEMATHKH KaK 0a30BBIX
€CTECTBEHHO-HAYYHBIX JUCIUILINH.

JlJ1sl yCHenHOro OCBOSHHSI TUCIUTUTMHBI CTYACHT JIOJDKCH

3HATB!

1. BaKHEHIIIME XUMUYECKUE TIOHSTHS: BEIIECTBO, XMMUYECCKHIA DIIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHASI MACChI, UOH, aJUIOTPOIINsI, H30TOIIbI, XHMUYECKasl CBA3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, BAICHTHOCTb, CTETICHb OKUCIICHUS, MOJIb, MOJIIPHAst Macca, MOJISIPHBIA 00beM,
BEIIIECTBA MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, JICKTPOIUT U HEIJCKTPOIIHT,
ANEKTPOIUTUYECKAS JUCCOIMAIUS, OKUCIIUTENh M BOCCTAHOBHUTEIb, OKHCIICHHE U BOCCTAHOBIICHHE,
TETUIOBOM 3P PEKT peakinu, CKOPOCTh XUMHUYECKON pEaKIuK, KaTalnu3, XHMUYECKOEe PAaBHOBECHC;

2. OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHEHHS MACChI BENIECTB, TIOCTOSIHCTBA cOCTaBa, [leproaunueckuit
3aKOH;

3. OCHOBHBIC TEOPHH XUMHUHU: XUMUYECKOH CBS3H, IIEKTPOJIUTHICCKON JHCCOIMAIINY;

4. BayKHEHIINME BEIIECTBA U MaTEPHAJIbl: OCHOBHBIC METAIUIBI M CILUIABbI, CEPHAsI, COJISIHAS, a30THAs U
YKCYCHasl KUCJIOTBI; IIIEJI0OYH, aMMHAK, MUHEPAJIbHBIC yI00OPEHUS, METaH.

YMETh:
1. Ha3pIBaTh HEOPTAaHUYECKUE BEILIECTBA M0 «TPUBHAIBHOW» HIIM MEKIyHAPOIHON HOMEHKIIATYPE;

2. onpeneNnsTh: BaJIEHTHOCTb U CTETIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKOM
CBSI3U B COEIMHEHUSX, 3aps/] HOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIUHEHHH,
OKHCIIUTEb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHThI MAJIIX IIEPUOJIOB IO UX MoJoXkeHUo B Ilepuonuyeckoil cucreme
J.1. Menneneea; oO1re XMMUYECKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COEIUHEHU;

4. 00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY XUMHUECKON
CBS3U (MOHHOM, KOBAJIEHTHON, METAJIJIMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKkLuu 1
HOJIOKEHUS XUMUYECKOT'O PAaBHOBECHUS OT Pa3IMUHBIX (aKTOPOB:

5. BBINOJIHATh XUMUYECKHM dKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHENIINX HEOPraHUYECKUX
BEILIIECTB;

6. IPOBOJUTH CaMOCTOSTENIbHBIA OMCK XUMUYECKOH HH(pOPMAIMU C UCIIOIb30BaHUEM PA3ITMUHBIX
UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB Internet); ucrnonb3oBarth
KOMITbIOTEPHBIE TEXHOJOTMH JUIsl 00pabOTKU M Nepefayr XMMHUYecKoH MHpOpMaluU U ee MPEeACTaBICHUs B
pa3nuYHbIX (OpMax; MPOBOAUTh KPUTHYECKHHM aHalM3 JIOCTOBEPHOCTH XUMMUYECKOW HH(OpMAIH,
NOCTYNAIOIIEH U3 pa3HbIX UCTOYHHUKOB.

BJIAJICTh:

1. moaxoamMu K 0OBSICHEHUIO XUMUYECKUX SIBJIIEHUH, IPOUCXOAIIUX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. MCTOAaMU OIPEACTICHUS BO3MOKHOCTHU NPOTECKAaHNUA XUMHUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX
YCJI0OBUAX U OLCHKU UX HOCHGHCTBHﬁ;

3. cnocobamu 6e30macHOro oOpalieHus ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM
00opyI0BaHUEM;

4. MeToaMU ITPUTOTOBJIEHUS PACTBOPOB 3aIaHHONM KOHIICHTPALIUH.

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromye AUCIUTIIIMHBI
n/m JNOCTHXKEHHUS KOMIIETEHIINH
1 [Oxonorus VK-8.1
2 |MarepuanoBenenue OIIK-1.2, OIIK-1.5
I1K-6.1, I1K-6.2, I1K-6.3, T1IK-6.4,
3 | OkcrutyaTanOHHBIE MaTEPHUAITBI K-6.5




4. O0beM TUCHMILIMHBI (MOIYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJUYeCTBA aKaJleMUYeCKNX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MPaKTHYECKYIO
i 4acoB 2
TMOATOTOBKY
KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3ansatus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIIMU TI0 KypPCOBOM paboTe (TIPOeKTy),
KOHTpOJIBbHBIM paboTam (PT'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUS TIepes SK3aMEHOM U caada
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
yacel: | 108 108
3a4YeTHbIE eIMHULIBI: 3 3

5. Copep:xkanme IMCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE IO pa3jesiaM (TeMaM) ¢ YKa3aHueM

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

KonrakTtHast padora (1o yuyeOHbIM

3aHATHUAM), Yac. Kon
WHAWKATOP
£ a
3| nexumm I13 JIP Bcero,
Ne Paznensl TUCIIUITIIMHEBI = CP qac JOCTHIXKEHU
8 W3 HUX U3 HUX W3 HUX ’ A
Ha Ha Ha KOMIICTCHI]
TpaKTH- MpaKTH- TpaKTH-
Beero YECKYIO Beero YECKYIO Beero YECKYIO 1n
HO/ATro- OATro- TOATro-
TOBKY TOBKY TOBKY
L paszzen. ObueTeopeTnuecKue
BOMPOCHI XUMHH
YK-1.1,
YK-1.2,
1.1. | O6mume BOpOCH XUMHUHU 2| 10 14 16 44 84
YK-2.4,
OIlK-1.1
2 |2 paznen. CnenuanbHbie
BOTIPOCHI XUMHH
YK-1.1,
YK-1.2,
2.1. | CnenuanbHble BOIIPOCHI XUMUH | 2 6 2 12 20
YK-2.4,
OIlK-1.1

3. |3 paznen. Kontpons




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

5.1. JIlexuuu

No | HaumeHnoBaHue paszjaena

pasn ¥ TeMBI TeKIyit HaumeHnoBanue u kpaTkoe coaep:kaHue JeKIUn

CtpoeHue aToMa U CUCTEeMaTHKa XUMHUYECKHUX 3JIEMEHTOB

CocraB aroMHBbIX sifiep. M3oTonbl. CTpoeHue 3JIeKTPOHHBIX 0001049eK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uucna.
1 | O6mue Bonpocs! xumuw | IIPaBUIa 3aII0MHEHHS YIEKTPOHAMHU aTOMHBIX opOuTaneid. [IpuHim
[Taymu. IIpaBuio Xynna. IIpasuno Kineukosckoro.

[Tepuoaunueckuii 3akoH u Tabnuna /{.1. Menneneesa. [lepuonnunocts
CBOICTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOI'O CTPOEHUSI.

XuMHuecKkas CBSI3b U MECKMOJICKYIISIDHBIC B3aUMOICUCTBHUS
Xumundeckas cBsa3b. KoBajieHTHas IoJsIpHas, HEIIOJIIpHasa, AOHOPHO-
AKICIITOPHAsA, MOHHAA CBA3b. Mertannuueckas CBSI3b. BO,Z[OpOI[HaH CBA3b.
Bnusnaue tumna cBs3u Ha (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IG CBOMCTBA BEILIECTB.

1 | OOmme BOpOCH XUMHHU

DHepreTuka XMMHUYECKUX peaKIui

Xumu4deckasi TepMoAMHaMUKa. TerioBor 23 PeKT XUMHUECKUX PEaKIIN.
1 | O6mue Bonpocs! xumun | LIOHSTHE SHTATBINSL. 3akoH I'ecca, ciieacreue 3akona I'ecca. IlonsTue
SHTponus. MI3MeHeHue sHTponuu B Xo1e peakuuu. DHeprus I 'udoca.
CaMonpoun3BOIbHOE IPOTEKAHUE PEAKLINH.

PacTtBOpBI M CBOMICTBA paCTBOPOB

OO6pa3zoBaHue pacTBOpPOB. PacTBOpUMOCTH, (PaKTOPBI, BIMSIOIINE HA
pacTBOpUMOCTh BeniecTB. PactBopumocTs ra3oB. 3akoH ['enpu.
Konuentpanus pactsopos. HacsllieHHbIE, HEHACBIILIEHHBIE U
nepeHachIleHHbIe pacTBOPbI. COCOOB! BBIpaKEHUS! KOHLIEHTpaIUi
pactBopoB. Iuddy3us u ocmoruueckoe gapineHue. Oo1me cBoiicTa
pactBopoB. M3oToHnueckuit koappuiment. 3akon Payns. Temneparypa
KHUIICHUS U 3aMEpP3aHMs paCTBOPOB.

1 | O6mue BOmpoChl XUMHUH

OCHOBBI 2JIEKTPOXUMUU: ["aIbBAaHUYECKHH 3JIEMEHT. DJIEKTPOIU3

pacTBOPOB M paCIIaBOB.

Bo3HHKHOBEHME CKayKa MOTEHIMAIA HA IOBEPXHOCTHU pa3zesa MEXIY

METaJIOM U pacTBopoM. Bogopoansiii anektpoa. CTaHapTHbIE

CrienpanbHbIe BOMPOCH! | 2/ICKTPO/IHBIC OTCHIUAIBI. VpaBuenue HepHcra. Psan aktuBHOCTH
XMW METAJIOB. XMMHUUYECKHE CBOMCTBA METAJLIOB.

["anpBaHWYECKUE STIEMEHTHI. Y CTPONCTBO dnemMenTa lanuams — SAxobu.

Pacuer 3/IC.

OrnpeneneHne KaTOIHBIX U aHOJHBIX MTPOLIECCOB MPH AJIEKTPOIU3E,

OIpeAEIeHUE MPOAYKTOB JIEKTPOIU3a, 3aK0H Dapaes.

Koppo3zus merannoB, MeTosl 3alUThl OT KOPPO3UH.

CnernuansHele Borpockl | Kopposust metasioB. Bust koppo3nn. MeTopl 3aiuThl METasios Ot
XUMUHA KOpPPO3HH. 3alUTHBIEC MOKPBITHS. BUABI MOKPBITHIA, AHOIHBIE U KATOAHBIE

MOKPBITHS. DIEKTPOXUMHUYECKAs 3a1UTa, IPUHIIUI ACHCTBHUS.

OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.

OCHOBHBIE KJIaCChl OPraHUUYECKUX COSAMHEHUHN U MOJIMMEPOB.
BricokoMonekynsipabie coenuHeHus. TepMorniacTHUHbIe U
TEPMOPEAKTUBHBIE TIOJIUMEPHI. XUMHYECKasi CTOMKOCTh, CTAPEHHE U
JECTPYKIHUS TOJTUMEPOB.

CHGI_II/IaJ'ILHBIG BOIIPOCHI
XUMHNU




5.2. [IpakTuyeckue 3aHsATUs

Ne
pasng

HaunmenoBanue paznena
Y TEMBI IPAKTUIECKUX
3aHATHI

HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI

OO01ure Bonpocsl XUMHUU

Knaccudukanus HEOpraHMueCKuX COSTMHCHUN

Knaccudukanus HEOpraHMueCKuX COeAMHCHNUN (OKCHIBI, KHCIIOTHI,
OCHOBaHWUS, COJIM CPEIHKE, KUCIIbIe, OCHOBHbIC): HA3BaHUs, OCHOBHbIC
XHMHYECKHE CBOMCTBA.

OO61re Bonpocsl XUMHUU

OCHOBHBIC 3aKOHBI M TIOHATUS XUMUN

OCHOBHBIE 3aKOHBI XUMUU6O COXPAHEHUSI MACCHI, IOCTOSTHCTBA COCTABA,
KpaTHBIX OTHOILIEHUH, ABorasipo). OCHOBHBIE M1OJIOKEHUS ATOMHO-
MOJIEKYJIIpHOTO yueHus. KoinuecTBo BemiecTBa. DKBUBAJIICHT BEILIECTBA.
Pacuér >KBHUBaJICHTHBIX MAcC CIIOJKHBIX BEIIECTB. 3aKOH SKBHUBAJICHTOB.

OO61re Bonpocsl XUMUU

XuMHu4ueckasi KHHETHKA U PAaBHOBECHE.

CkopocTh XUMUYECKOH peakuuu. PakTopsl, BIUSIOLINE HA CKOPOCTh
peaknmii. 3akoH aeiictBus mace. [IpaBuno Bant-I'odda. Dueprus
aKTUBalUU. Y paBHEeHUE AppeHuyca. BiausiHue katanu3aTopa Ha CKOPOCTh
XUMUYECKHUX PEaKLUM.

OO6patumsbie peakiuu. XuMuueckoe paBHoBecue. Koncranta paBHOBeCHs
B FTOMOT'€HHBIX U FE€TEPOreHHbIX Ipoueccax. CMelleHne paBHOBECHS.
[Tpunnun Jle [latense.

OO61re Bonpocsl XUMUU

PacTBOpBI M CBOMCTBAa paCTBOPOB.

PactBopb! 251ekTpoauToB. CUIIBHBIE U CI1a0bIE AIEKTPOJIUTHI.
Hucconmanus coJieid, KUCIOT, OCHOBAaHUM. DIIEKTPOTUTHIECKAs
muccouuanus. CTeneHb U KOHCTaHTa JUCCOLMAUU. 3aKOH pa30aBiIeHUs
OctBanbna. onHoe npousBeeHue BoAbl. BonopoaHblil moka3aTelb.
Buasl cpenpl B BOgHBIX pacTBopax. ['maponus coneit. CriocoObl ycuaeHust
TUIPOJIN3A.

OO61re Bonpocsl XUMHUU

OKHCIUTEIBHO-BOCCTAaHOBUTEIIBHBIC peaKkuu.

CreneHpb oKuclIeHUs d1eMeHTa. OKHCINTEIbHO-BOCCTAaHOBUTEIBHBIC
pCaKknunu, uX TUIIbL. OKHCIUTEIN U BOCCTAHOBHUTEIIH. HaHpaBHeHI/Ie
IMPOTCKAHUA OKUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX IMTPOLIECCOB.

OO61re Bonpocsl XUMHUU

XHUMHS METAIIOB
O6mue ¢puznyeckre 1 XMuMHUYECKHE CBOMCTBA METAJIIIOB (B3aUMOJECTBHE
K HEMETaJJIaMH, BOJIOW, KUCIOTaMH, KuciotaMu-okuciauteasiMu: HNO3

pa36, HNO3 kontm, H2S0O4 kon).

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

OCHOBBI 2JIEKTPOXUMUU: ["aIbBAaHUYECKHH 3JIEMEHT. DJIEKTPOIU3
pPacTBOPOB U pPacIljIaBOB.

Pemenue 3amau o pacué€tel DJIC ralbBaHUYECKOTO DJIEMEHTA,
COCTaBJIEHUE CXEMBbI TaJIbBAHUYECKOTO JIEMEHTA, 3aITUCh SJIEKTPOTHBIX
MPOIIECCOB, MPOTEKAIOIINX MTPH TaIbBAHMUECKOM TIporiecce. Pemenne
3aJ1a4 Ha 3JIEKTPOJIU3 PACTBOPOB.

5.3. JJaGoparopubie pabOThI

HaumenoBanue paznena

No
- Y T€MBI JJA0OPATOPHBIX HanmMenoBanwme u cojiep:kanue 1a00paTOPHBIX paboT
P pabot
1 los Knaccudukaius HEOpraHMueCKuX COeAMHEHUH.
[INE BOMPOCBI XUMHUH | [13vyeqyie cBOWCTB OCHOBHBIX KJIACCOB HEOPTaHWUECKHX COETHHEHHIA.

OcHOBHBIE 3aKOHBI U TTOHITHS XUMUHU

1 06]_[_[1/1@ BOIIPOCHI XUMUHU OHpCIlCJ'IeHI/IC MOHHpHOfI MacCChl OKBHBAJICHTAa U (baI(Topa
HKBUBAJIEHTHOCTH MPOCTOTO U CIIOKHOTO BEIIECTBA.

1 O6iHe BOmpoCH! XuMH4ecKasi KHHETUKA U PaBHOBECHE




XUMHHN

W3ydenue BIusHUS KOHIIEHTPAIIMU U TEMIIEPATYpPbl HA CKOPOCTh
XUMHUYECKOHN peaklMy, U3y4eHne PaBHOBECHOT'O TpoIiecca.

OO61re Bonpocsl XUMHUU

PacTBOpHBI M CBOMCTBAa paCTBOPOB
W3ydenue mporecca 1MCCOMAIUY BEUIECTB B pacTBOpax,
M3Y4EHHE MpoLiecca TUpoIn3a COeH.

OO61re Bonpocsl XUMHUU

OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH

N3ydeHne oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUii IepMaHTraHaTa
KaJusl, IuXpoMaTa Kajius, Houa Kajivs B 3aBUCUMOCTH OT Cpebl
pacTBopa.

OO61re Bonpochl XUMHUU

CBoiicTBa METAJIOB
[IpoBeaeHME IKCIIEPUMEHTOB 110 XUMHYECKOMY B3aUMOJICHCTBHIO
METaJUIOB C PAaCTBOPAMH KHCJIOT, IIEIOYEH U coliei

5.4. CamocrosTenbHas paboTa 00yJaromnxcs

Ne
pas3z

HanmenoBanne pasaciia
JUCHUITIIINHBI 1 TEMBI

ConeprxaHue caMOCTOSTEILHOW PabOThI

OO01re BOpOoChl XUMHH

CtpoeHue aTomMa U CUCTeMaTHKa XMMUYECKUX 3JIEMEHTOB

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMH PECYPCaMHU, BBHIITOJIHEHUE JTIOMAIITHETO 3a/1aHMSI.
[Toxroroska K 3a4€ry.

OO011re BOIpOChl XUMHH

XUMHUECKas CBA3b U MEXMOJIEKYJISIPHbIE B3aUMOJCHCTBUA.

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE IOMAITHETO 3a/1aHHUSI.
[Toxroroska K 3a4€ry.

OO61re Bonpocsl XUMUU

DHepreTuka XUMUYECKUX PeaKIui

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATypOH,
3JIEKTPOHHBIMU PECYpPCAMHU, BBIITOJIHEHUE JIOMALIHETO 3a/1aHMS.
IToaroroska k 3a4€ry.

OO61re Bonpocsl XUMHUU

Krnaccudukanys HeopraHMueckKux CoeAMHEHUH

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIONIOJIHUTEIBHOM JIUTEPATYpPOH,
QJICKTPOHHBIMHA PECYPCaMM, BBIIIOJHCHUC JOMAIIHETO 3a/IlaHNA.
Odopmienne otuéra no mabopatopHoit padote. [loaroroska k 3auéry.

OO111e BONPOChl XUMHUU

OCHOBHBIE 3aKOHBI U ITIOHATUS XUMHU

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOM JIUTEPATypOH,
QJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUC JOMAIIHETO 3a/IaHN.
Odopmienne otuéra no nabopatopHoit padote. [lonroroska k 3auéry.

OO111e BOMPOChl XUMHUU

XyUMHUUecKasi KHHETHKA U PaBHOBECUE

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JIONIOJHUTEIBHOM JTUTEpPaTypOid,
JJIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JTOMAIIHETO 3a1aHMUs.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.

OO61re Bonpocsl XUMUU

PactBOpBI 1 CBOMCTBA pacTBOPOB

PaboTa ¢ KOHCIIEKTOM, OCHOBHOH M JIONIOJHUTEIBHOMN JTUTEPATYpOil,
JJIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JTOMAIIHETO 3a1aHMUS.
Odopmnenne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.

OO61re Bonpocsl XUMUU

OKHUCINTENNFHO-BOCCTAHOBUTEIIEHBIC PEAKIINU

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpOH,
QJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3a/laHNA.
Odopmnenne otuéra nmo nabopatopHoit padote. [loaroroska k 3auéry.

OO111e BOMPOChl XUMHHU

XUMUS METAIOB

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYpOH,
AJIEKTPOHHBIMU PECYPCAaMU, BHIIIOJIHEHNE JOMAIIHETO 331aHHUS.
Odopmnenne otuéra nmo nmabopatopHoit padote. [lonroroska k 3auéry.




CnenuaibHble BOIPOCHI
XUMHH

OCHOBBI JIEKTPOXUMUU: ['aTbBAHUYECKUH AIIEMEHT. DJICKTPOJIU3
pPacTBOPOB U PACIIJIaBOB.

PaGoTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTOTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMHU, BHITIOJIHEHHE JOMAIITHETO 3aJaHMsl.
Odopmnenne otuéra no JaboparopHoii padore. [loaroroska k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUU

Koppo3ust MeTamioB. MeTobl 3alUThI OT KOPPO3UU

Pabota ¢ KoHCIEKTOM, OCHOBHOM U JJOTIOJIHUTEIBHOMN JIUTEPATYPOH,
SJICKTPOHHBIMHA PECYpCaMU, BBIIIOJIHCHUC JOMAIIHETO 3aJaHUd.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHMYECKOI XUMUU U XUMUH MOJIHUMEPOB.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOTHUTEIBHON JTUTEPATYPOH,
3IEKTPOHHBIMU PECYPCaMU, BHIMIOTHEHHE JJOMAITHETO 3aJaHHUS.
[TonroroBka Kk 3auéTy.




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

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOATENIbHON paboTe cTyaeHTa. JJis yCenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHbIM MaTeprayioM (yueOHUKA, TEPBOMCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEePaTyphl, ayJH0- U BHAEC03aIKCEel ); COCTaBICHHE TUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3ily; pellleHre BapuaTUBHbBIX 33/1a4 U yIpaxxHeHUi; Eciu camocToATenbHO He yaaeTcs pa3o0paThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOI cHCTEMaTU3MPOBAaHHBIN MaTepuall, NPAaKTUYECKUX U JaOOPATOPHBIX 3aHIATUN, IPEIIOIATrat0IINX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3Yy4€HUs TUCLMILIIMHBI SBIAETCS CaMOCTOSATENIbHAS padboTa
o0yyaroImuxcsi, KOTopas BKJI0YaeT B ce0sl U3y4eHUEe TEOPEeTHUECKUX BOIPOCOB TUCIMILIMHBI, TOJATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHEeIHOro OCBOCHM S JUCLUIUIMHBL  HE00XO0IMMO MOCEIIaTh BCE 3aHATHS, T.K. JIIOOOH MpoIycK
3aHATHUS OCJIOXKHAET OCBOeHUE npeaMeTa. Ha mpakTuueckux 1 1ab0paTOPHbBIX 3aHATHAX 3aKperiseTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB OYHOH (popMbl 00yueHUs. [Ipy MOATOTOBKE K MPAKTUYCCKUM M JTAOOPATOPHBIM 3aHATHSM U B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTDH MPAKTHYECKUE 33/]JaHUS B paMKaxX U3y4yaeMOi TeMbI; 3) 03HAKOMHUTHCS C METOIUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIS yCIEeBaeMOCTH M IIPOMEKYTOYHOMI
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

VK-1.1, YK-1.2, YK-2.4, VY cTHBIN onpoc, TECTHI,
1 | OOmue Bompockl XUMHUH

OIlIK-1.1 penieHue 3agau
2 |CnenmanbHbIE BOIPOCH XUMHUH YK-L1, VK-1.2, YK-2.4, YCTHBII onpoc,
OIIK-1.1 pelIeHne 3a1a4, TECTHI.
VYK-1.1, YK-1.2, YK-2.4,

YCTHBIH OIpocC,

3 |3auér OIIK-1.1, OIIK-1.3, OIIK-
pelLeHue 3a1ay, TeCThI.

1.4, OIIK-1.5




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIMNA B MTPOLIECCE OCBOCHUS HUCIUTIIMHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEMECTp JJIsl TPOBEPKHU CHOPMUPOBAHHOCTU MHAUKAaTOpa noctuxeHus komrerennuii OIIK 1.1, OITK-1.3,
OIIK-1.4, OIIK-1.5, VK. 2.4, YK-1.1, YK-1.2

ATttectanimonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUECKast CBSI3b, KIacChl
HEOPraHMYECKUX BEIECTB, 9KBUBAJICHT, KHHETUKA XUMHUUECKUX PEaKIIHii

ATtTectanonHas pabota Ne2 BKIIIOYaeT B ce0sl TEMbI: JIEKTPOJIUTHYECKast quccounanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3HUs
METAJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTsl Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3alUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoHpurypamnuto aroMma. KakoBa BaieHTHOCT aToma?

Ne2. 3anucars IpOTYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. IIpu B3aumojieiicTBun 3,24 r TpEXBaJIGHTHOTO MeTajlla ¢ KUCJIOTOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruucnure sKkBUBaeHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METala.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTalu3aTopa
sHeprus aktuBauuu ymenbmaercs ¢ 70 kJx go 50 x/x?

No5. 3amucarb IUCCOIUAIIMIO BEIIECTB: THIPOKCH] HATPHsI, CEPOBOAOPOIHAS KUCIOTA, XJIOPH/I
ATIOMUHHMS, TUAPOKAPOOHAT HATPHUS, THAPOKCOXJIOPHI ATFOMUHHUS, THIPOKCH aMMOHHMSI. J[71s1 cimaObix
3JICKTPOJIUTOB 3aMKMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOLUAIINH

Bapuant 3aganuii 1uig ATtectaiiuoHHON paboThl Ne2

Nel. Onpenemuts pH pactBopa, o6bemom 100 M, B koTopoM conepskutcs 0,063 r azoTHOU
KHCIIOTHI.

Ne2. TToxBeprarotTcs iu THAPOIU3Y pacTBOPHI cieayronux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYIISIPHBIE ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PacctaButh K03(ppUIIMEHTHI B ypaBHEHUSIX PEAKIIUIl METOAOM JIEKTPOHHOIO OaaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakIuy yKa3aTh, KAKOe BEIIECTBO SIBIISIETCS
OKHCITUTEJIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

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

Ne4. Borancints 3/1C ranbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 IUIACTUH KaJMUSI M MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIlMCaTh YPaBHEHHUS dJICKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

NeS5. Kakyro maccy Ca(OH)2 nyxxH0 100aBuTh K 50 J1 BOJIBI, YTOOBI YCTPAHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOJIb/1?



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTJIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

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

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

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U AaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

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

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETHYECKHIE 3HAHUS JUIsl BHIOOPA METOIMKH BBIITOJIHEHHS
3aJIaHUI;

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

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

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

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

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

YMEHHUS:

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

- HCTOJIb3YyeT HAYYHYIO TEPMUHOJIOTHIO, IMHIBUCTUYECKH U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeNbHAs paboTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHE B TPYNIIOBbIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

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




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

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

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

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILTMHBI, YMEHHE €0 UCII0Ib30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIOJIHEHUSI TUCbMEHHON PabOThI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KUHM YpOBEHb C(HOPMHPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HE00X0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI 1 HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI IPOMEKYTOUHON aTTeCTAINMKU 00yUJatOIUXCs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3HUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno KieukoBckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBsa3b. KoBaneHTHas nosisipHasi, HeMoJasipHasi, MOHHAs! CBS3b.
. XumMuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.
. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYEeHUE, HOMEHKJIaTypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xumuueckux peakuuid. 3aKoH JAeicTByomMil Macc. MI3MeHeHrne CKopoCTH Ipu
M3MEHEHUU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.
10. Temmeparypa kak ¢pakTOp KHHETUKH XUMHUYECKUX PEaKIINii: BO3IEHCTBUE TEMIIEpaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
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MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.

11. XuMuueckoe paBHOBECHE: YCIOBHE BO3HUKHOBEHUS, 3aITUCh KOHCTAHTY PABHOBECHS B 00IIIEM
Buje. [Ipunuun Jle [llatense. Bnussaue temnepaTypsbl, JaBJICHHUS U KOHIICHTPAIlMd BEIIECTB HA CMEIICHUE
paBHOBECHS.

12. CiocoObI BeIpaKeHHS KOHIICHTPAIIMU PAaCTBOPOB: Ha3BaHUs, (HOPMYJIbI, CIUHUIIBI U3MEPEHUS.

13. Dnektponutrueckas aucconnanus. CUabHbIC U Ca0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa aucconranuy. CMENeHne XUMHIECKOTO PABHOBECHS TIPH TUCCOIMAIINY (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHue Boibl. BomopoaHblii mokasareins cpeabl. PacyeT pH cuiibHBIX 1 cl1aObIx
3JICKTPOJIUTOB.

IMuaponus coneli. CMeleHrne XUMUYECKOT0 paBHOBECHSI TpoIecca THAPOIIU3a (TeMreparypa,
paz0aBiieHHe, OTHOUMEHHBIC HOHBI).

15. XecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI YCTPAHCHHS.

16. JlucnepcHbIe CUCTEMBI, HX KJIacCU(PUKAIINSI, CTPOCHUE MHIIEILIBI.

17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAIIOB (B3aMMOICHCTBUE K HEMETAJIJIaMH,
BOJIOM, KUCIOTaMu, kKucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 konir).
DIEKTPOXUMUYCCKUN PsiJl HAPSDKSHHS METAILIOB.

18. I'ambBaHMYECKUH DJIEMEHT: MPUHIIAIT PaOOTHI, IMPOIECCHI HA KaTO e, POIIECCHl Ha aHOIE,
OTJINYWE OT 3JIEKTpoJin3a. Y paBHeHUE HepHCTa — BRIYKCIICHHE ITOTEHIIMANA IS d1eKTpoaa. CTaHaapTHBIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOro dJIEMEHTA.

19. DnexTposn3: onpeaeacHue, OTIANYHNE OT TAIbBAHMYECKOTO 2JIEMEHTA. DJIEKTPOJIN3 BOJIbI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.

20. Koppo3ust METaJUIOB B KHCIIOW, HEHTPaTbHOU Cpe/ie B KUCIOPOIHOM U OECKUCIOPOIHOM Cpejie.
Buas! koppo3un. MeTopl 3aIUTHI METAIIOB OT KOPPO3HH.

21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE ¥ THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAIIBI - MMPOIIECCHI MIPU UX MOTYUYEHUU U TBEPACHUU.

22. [lonumepHble MaTepUaIbl, UX 0COObIE CBOMCTBA, OCHOBHBIC BHJIBI TTOJIUMEPOB, O0JIACTH UX
MPUMEHEHUS.

7.4.2. llpakTrueckue 3aJanus sl TPOBEICHUS POMEKYTOYHON aTTECTAIlUUA 00YyUaIOIUXCs

1. HanucaTh ypaBHEHHE XMMUYECKON peakluy, pacCTaBUTh KOA(PPHUIIUEHTHI.

2. PaccunTath BBIXOJ MPOIYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrats TenaoBoil 3¢ ekt XUMHUYECKOH peakIii.

4. PaccunTath N3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIIUH NTPY U3MEHEHUH KOHLIEHTPALUK BELIECTB
WU TEMIIEPATYPBL.

5. Hamucats ypaBHEHUE JIEKTPOIUTUYECKON TUCCOLMALIMM U BBIPAKEHUE 1JI1 KOHCTAHTBI
JUCCOLUALIUN.

6. Paccunrarh 3Hau€HHE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanicats ypaBHEHHE TUAPOIN3a COJIH.

8. CocTaBUTh CXEMyY raJIbBAHUYECKOTO 2JIEMEHTA, paccunTarsh DJC 3T0oro anemeHra.

9. BbruncauTh Maccy BEIIECTBA, BBIIEIUBIIETOCS MIPHU JJIEKTPOIIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPENETUTh OKUCIUTEND U
BOCCTAHOBUTEb.

11. Hanmncatp ypaBHEHUE peakny MeTaulia ¢ BOJOM, KUCIOTON WIM PaCTBOPOM IIENOYH.

12. CocTaBUTh CXEMY DJIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[TpakTryeckue 3aqanus A1 MPOMEXKYTOUHOM arTectanuu pasmeriernsl B CJ1O CIIGIACY Moodle
(https://moodle.spbgasu.ru/course/index.php?categoryid=762).

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (P HATHYHH)
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSoIne MPOLeaypsl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onpiTa NPO(heCCUOHATBHON eI TeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHHA
[Ipouenypa npoBeneHUs MPOMEKYTOUHOM aTTeCTAllMN U TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPraHU3aluy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommxcsl.
[Iponenypa onernBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU MPOBEICHUN TEKYIIIETO KOHTPOJIS MPUBEIeHa B



1. 7.3. TUnoBbie KOHTPOJIbHBIE 33/IaHUS UM UHBIE MAaTEPHAJIbl TEKYILIETO KOHTPOJISI TPUBEACHBI B 1. 7.2.

[TpomexxyTouHas aTTecTalys Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa.
3aueT NPOBOJIUTCS C YIETOM PE3yIbTaTOB TEKYILETO KOHTPOJIS B CEMECTpE.

7.6. Kputepuu onieHnBanus chOPMUPOBAHHOCTH KOMIIETEHIIMIA IPU TPOBEICHUH TPOMEKYTOUHON

aTTecTauuu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Onenka
«HEYIOBJIETBOPUTEIT | «yAOBICTBOPUTENBH | OIEHKa «XOpOLIO» OneHka «0TJIIMYHOY»
HOY» o»
«HE 3a4TCHO» «3a4TEHOY
YpoBeHb OCBOCHHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSA
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerenun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOHIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpPHI | CUCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu c(OpMHPOBAHBI 3HaHUU. Y MEHUsA HOCAT _ | BeecTopoHHHE. YMenus
S — (bparMeHTapHbl U PENPOAYKTUBHBII YCIIEITHO
HOCAT Xapakrep, IIPUMEHSIIOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3alaHuM. HECTaHIapTHBIX
HU3KHUI YPOBEHb JlemoHCcTpHUpyeTCs | TBOPYECKMX 3aJaHHM.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHcTpUpyeTes
IIPAKTUYECKOTO YPOBEHb BBICOKMH YPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HABBIKA

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET:
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, MarepHaa, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAJ | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
pelieHus 3aiay.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
UcneiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOAMKY
BBITIOJTHEHUS
3a/1aHUM.
JlommyckaeT ommoKu
MIPH BBITIOJTHEHUHT
3aJaHuM, HE
HapyIaronme
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJIBI 110
pe3yJabTaTamMm
peleHHs 3a/1a4H.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUS, BIaJCHIUEC HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3a4TCHO)» BBICTABIISICTCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHOo-MeTOAMUYECKOE M MATEPUATIBLHO-TEXHUYECKOE obecnedyeHue TUCHUIINHBI (MO1YJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHWE, MECTO U3JaHMSI, U3/IaTEIBCTBO, TO/I U3/IaHUs yIeOHOH 1
/i y4eOHO-METOINICCKON JTUTEPATYPhI DK3CMILIAPOB/IICKTD
oHHbIN anpec ObC
OcHoBHasi JIMTEPaTYpa
1 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mockaa: FOpaiit, 2020 451561

JIOMOJHUTEILHAS JUTEPATYPA

Bunkosa H. I'., bensiera O. fI., Komesa H. B., Hymraesa A. B., lllymkuna A.

1 A., Tlony6osipunos II. A., EnaneBa C. U., O0mas xumus. [Ipaktuxym,

[Ten3a: I1eH3eHCKH TOCYAapCTBEHHBIN YHUBEPCUTET apXUTEKTYPhI U
ctpoutensctBa, ObC ACB, 2013

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

2 Xomuenko I'. I1., Hutosuu U. K., Heoprannueckas xumusi, CaHKT-

[TerepOypr: KBanpo, 2021

http://www.iprbooksh
op.ru/103109.html

3 I'enedman M. U., FOctparos B. I1., Heoprannueckas xumusi, CaHKT-

[lerepOypr: Jlans, 2022

https://e.lanbook.com
/book/210713




2023

AxwmeroB H. C., O6mas u Heopranudeckas xumusi, Cankr-IlerepOypr: Jlans,

https://e.lanbook.com
/book/267359

OO6yuatomuecs u3 4yrcyia MHBaUI0B U il ¢ OB3 obecneunBaroTcst meyaTHBIMU U (WITH)
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMK pecypcamMu B popMax, aIalTHPOBAHHBIX K OTPAHUYCHUSIM UX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITUOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

[Mpuknagnas xumus (kypc 8 CJIO Moodle)

https://moodle.spbgasu.ru/course/index.
php?categoryid=762

XUMHUS B CTPOUTENIBCTBE

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

[Terposa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

OcHoBbl xumuH. MHTepHET-yueOHUK (A. B. Manyiinos, B. H.
Ponnonos, HI'Y, HoBocnbupck)

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

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DJIeKTPOHHO-O0uOIMoTeuHas cucrema u3aarenscrsa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-O0MOIMOTeUHas cucTeMa u3aarenbersa "Jlans"

https://e.lanbook.com/

Cucrema aucraniuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Hayunas snekrponnas 6ubnuoteka eELIBRARY.RU

Hayunas syiekTpoHHast
oubimoreka eLIBRARY.RU

Poccuiickast rocynapcTBeHHas Oubinorexa

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphI
CIIGIACY

www.spbgasu.ru

Nudpopmammonnas cere CHEMMET (Poccust) Ha cepepe XMMHUECKOTO
dakynpTeTa MI'Y gBIISIETCS COBOKYITHOCTBIO 0a3 JAHHBIX TIO XUMUU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), paclipe/ieJICHHbIX Ha -CEpBEpax B
npejiesiax pocCUiCKoM yacTu ceT Internet u BkirodyaeT oTe4eCTBEHHBIE U
3apyOexHble HHOPMAIIMOHHBIE PECYPCHI 110 XUMUU

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

[Tepuoanueckue uznanus CIIGIACY

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

8.4. HepequL HH(bOpMaLIHOHHBIX TCXHOHOFHﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU 06p330BaTCJIBHOI‘O
nmpomnecca o JUCHUIIIMHE, BKIIKOYad IMEPCUCHb JIMIICH3UNOHHOI'O U CBOGOIIHO pacnpoCcTpaHiaCMoro

mporpaMMHOT O obecneucHUs

HanmenoBanue

Crioco6 pacnpocTpaHeHus
(JTMLIEH3MOHHOE MM CBOOOTHO
pacnpocTpaHsIeMoe)

LibreOffice

CBOOOJIHO pacIpoOCTPAHIEMOE




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIEHHOCTH YU€OHBIX ayJUTOPUI M MOMEIECHH IJIsi CAMOCTOSITEIbHON pabOThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThl

OcHamieHHOCTh 000pPYJOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

39. JIabopaTopus SKCIEpUMEHTAIBHON (DU3UKH U
XUMHHU

Va. Eroposa 1.5/8

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

Becrr 1aboparopusie 1100. Becsr mabopaTtopHble
BJIT®-2200 I'. pH-metp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-metp- MumuinBonsT™eT p pH
-150MU. AxBanuctumisat op AlDa-4-. Acriupatop
AM-5M. Becwst GR-120. Becwr maboparopusie BJITO-
2200.

Becni nabopatopusie BJITO-150. MonomeTtp-
u3mepurens "Craryc-2". Kongykromerp ECTestr Low
NBUIEBJIAr03amniy MCHHBIN

KapMaHHbBIN 0e3 nmoBepku. [leus mydensnas 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpuy. 1ab.
"Craryc".

Cuerunk aspononos CAIIOMP-3K. CymmunbHblii
mkad NOL 24/200. YcTaHoBKa TUTPOBAIbHAS
1200*643*1830.

[kad BBHITSXKHOI ¢ IOJIBOIOM BOJIbl. MarHuTHas
memranka [19-0319. Marautnas memanka [13-6100.

MarnutHasa memainka [196110 ¢ mogorpesom
1.75.45.0020

39. YueOHble ayAUTOPUH [T TPOBEACHUS
NPAKTHYCCKHUX 3aHSATHU, IPYIIOBBIX U
VHIMBHyJIbHBIX KOHCYJIbTAINI, TEKYIIIETO
KOHTPOJISL U IPOMEKYTOUHOW aTTeCTallun

KoMIiekT MynbTuMeTMiHOTO 000py10BaHUS
(TepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, FKpaH, ayIn0-CUCTEMA), TOCKA, KOMILJIEKT
yueOHOI Mebenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B IHTEpHET

39. Y4eOHble ayAuTOPUH IS TPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS 3aHATHIA
JEKIMOHHOTO TUMA, KOMIUJIEKT MYJIbTHMEIUHHOTO
o0opynoBaHus (TIEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUIHBIA TPOEKTOP, IKPaH, ayJU0-CUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol MebenH,
nojakiIoueHue Kk komnbiotepHoit cetu CIIOIACY,
BbIXOJ] B MIHTEpHET

39. [NomenieHus A1t CAMOCTOSITENTFHON paObOTHI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, aya. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qs mur ¢ OB3 (cucreMuslii 610K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHUEM K
cet «HTEepHeT» U obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

Jliis nuBanuaoB u i ¢ OB3 obecrieunBaroTcs CrieliMaibHbIE YCIOBUS ISl IOTyYEHUS
00pa30BaHMs B COOTBETCTBUH C TPeOOBaHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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