pes
ﬁ%tm denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
' i BBICIIETO 00pa30BaHUS

mrm CAHKT-IIETEPBYPI'CKMIA I“OCYIU[APCTBEHHBH\/'I
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa CtpoutensHoi GU3HKH U XUMUH

YTBEPXJAIO
HauanbHuK yueOHO-METOIMYECKOTO YIPABICHUS

Muxainosa MNoanncaro umpposoit
A : L
AHHa ONeroBHa Auwa Onerosra

«29» uronsa 2023 r.

PABOYASI IPOTPAMMA JUCLHUIITUHBI (MOIY.JIST)

Xumus
HarmpasieHue moaroroBku/crennanbHocTh 23.03.01 TexHomorus TpaHCIOPTHBIX MPOLECCOB

HaIpPaBIEHHOCTH (PO )/crienuanu3alus o0pa3oBaTeIbHOM MPOrpaMMbl ABTOMOOUITEHBIE TIEPEBO3KU U
OpTraHHU3aIMs IBIKEHUS

®dopma o0yyeHus 3a0uHast

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

[lenb ocBOCHMSI TUCIUTUIAHEI - TTOJIy4€HUE 3HAHUHN 10 XUMHUH, 00€CTIEYHBAIOIICH OCHOBY
MOJTOTOBKU OaKanaBpa, TOCTATOYHOMN ISl PEeIICHUS

MIPOU3BOICTBEHHO-TEXHOJIOTUYECKUX, OPTraHN3AIIMOHHO-YIIPABIEHYECKUX, HAyYHO-
MCCJIEI0BATENbCKUX U MPOCKTHBIX 3a/1a4.

B 3agaun qucuuIiImHbl BXOJUT U3YUYECHHE:

1. coBpeMEHHBIX MPECTABICHUN O CTPOSHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHHS U CBOMCTB
BEILECTB OT MOJIOKEHHS COCTABIIAIONINX UX AJIEMEHTOB B [lepuoaudeckoil cucteme u xapakrepa
XUMUYECKOM CBSA3U MPUMEHUTENBHO K 337]a4aM XUMUYECKONU TEXHOJIOTHH;

2. IPUPOJIBI XUMHUYECKUX PEAKIIUH, UCTIOJIb3YEMbIX B IPOM3BOJICTBE XUMUUECKUX BEIIECTB U
MaTepHUaIOB, KHHETUYECKOTO U TEPMOMHAMUYECKOTO MOX0I0B K OMUCAHUI0 XUMUUYECKHUX MTPOLIECCOB C
IEJIbI0 ONTUMHU3AIMH YCIOBUH UX MPAKTHUYECKOW pealn3allny;

3. BXXKHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIO’KEHHUS COCTABJISIONINX MX 3JeMEHTOB B [leproanueckoii cucreme;

4. COBpEMEHHBIX TCH/ICHIIMH Pa3BUTHS HEOPTaHUIECKON XMMHUHU U HEOPTAaHUYIECKOTO
MaTepHAIOBEICHHUS.

2. [lepeyenb MIIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 M CHHUILINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHUs] KOMIeTeHIIU

Kon u HanmeHoBanue Kox n HaumeHnoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEeHIIUH UH/IMKaTOpa TOCTUKEHUS JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMIIETEHIIH IUTaHUPYEeMbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben OIIK-1.1 BeisBusier u 3HaeT

NPUMEHATh KIaccupuupyer GU3NYECKUe | XMMUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBA

C€CTCCTBCHHOHAYYHBIC U NN XUMHUYCCKHEC MPOLCCCHI XUMHUYCCKHUX DJJIEMCHTOB H HX COGHHHGHHﬁ,

oOIIenH)KEHEPHBIC 3HAHUS, |POTEKAIOUINE HAa 0OBEKTax COCTaBJISIOLIUX OCHOBY CTPOUTENIbHBIX

METO/Ibl MaTEMATHUUECKOI0 | mpodeccuoHanbHOM MaTepHaIOB.

aHaJIM3a U MOJIETIUPOBAHUS | AESITEILHOCTU ymeer

B IpOoeCCHOHATIBHOMN MIPUMEHATH ITOJIYYECHHBIE 3HAHUS 110 XUMUU IIPU

JACATCIIBHOCTH, HU3YUCHUN JIPYyrux  AUCHUILIMH, BBIABIATH

JACATCIIbHOCTH
BJajaeeT

U UX COETMHEHNH.

OIIK-1 Cniocoben OIIK-1.3 Ilpencrasisier 3HaeT

MPUMCHSITh bu3HYECKUH (XUMUICCKHH ) OCHOBHBIE XMUMHUYECKHE SBJICHUS, 3aKOHBI U
€CTECTBEHHOHAyYHbIE U npoiiecc (sSBJICHUE), TEOPHUH KJIACCUUECKOW U COBPEMEHHOW XHMHH,
00IIIeNH)KEHEePHBIEC 3HAHUS, |MPOTEKAIOIINI Ha 00BEKTE OCHOBHBIE TOJOKEHUSI U PACUYETHBIC METOJbI
METO/Ibl MATEMAaTUYECKOTO | MpodecCHOHATBHOM €CTECTBEHHO-HAyYHBIX TUCITUTIINH,
aHaJM3a U MOJACIIUPOBAHUS | IEATEILHOCTH, BUJIE YPABHEHHS | KOTOPHIX Oasupyercs M3y4deHune
B PO eCCHOHATHHOU (i) PO ECCUOHATBHBIX TUCITUTITAH
NesTeTLHOCTH; yMmeeT

JOCTHXXCHHUA COBpeMeHHOﬁ TEXHUKHU
TCXHOJIOTHH.
BJajaeeT

00paboTKa SKCTIepUMEHTA)

KOHKPETHOE XUMHYECKOE COJAECpPKAHUE
MPUKIAIHBIX  3a7adax  Npo¢ecCuOHATBHON

uH(popMale O Ha3HAUYEHUU U 00JACTIX
IIPUMEHEHHS OCHOBHBIX XMMUYECKUX BEIIECTB

OIpCACIIATD XapaKTECPUCTHUKHU XUMHNYECKHUX
BCUICCTB U XHUMHNUYCCKHX peaKHHﬁ, HCIIOJIb3Ys

HaBbIKAMHM  PabOTBI C  COBPEMEHHBIMHU
MEeTOaMH IKCTIEPUMEHTAIBHOTO
uccenoBanus (TUTAHUPOBAHUE, TTOCTAHOBKA U




OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIPO(HEeCCHOHATILHOM
JIEATEIHLHOCTH;

OIIK-1.4 OcymiecTBuser
BBIOOP (DM3UYECKUX U (HJTH)
XUMHYECKHX 3aKOHOB JIJIS
pelIeHHs 3a1a91
npogeCcCuOHATHHON
JeSITeIIbHOCTH

3HAeT
XHUMUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
CTpOEHHUE u CBOMCTBA COCIUHCHHH,
UCIIONB3YEMBIX B 00OJIACTH  CTPOUTEIHHOU
MPOMBIIIICHHOCTH

yMeeT

BBISIBIIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTH
po0Jem, XapaKTEePHBIX TS JaHHOMH
poeCCHOHAIBHOMN IESITEILHOCTH

BJIAJIEET

HaBBIKAMH HCIOJIL30BaHUS MIPUMEHEHUS
XHUMHUYCCKUX 3HaHI/II71 JUIA peH_IeHI/IH
MIOCTaBJICHHON  3ajauv, B TOM  YHCIIC
HaIpaBJICHHOMN Ha COBEPILIEHCTBOBAHUE

MPOLECCOB MPOCKTUPOBAHUS U CTPOUTEIBLHOIO
IIPOU3BOJCTBA

VYK-1 Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HH(pOpMaInH,
NPUMEHSTH CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
MIOCTAaBJICHHBIX 3324

VYK-1.1 Ocymectausier
CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(POPMALIMOHHBIX PEeCypcoB (B
TOM YHCJIe B IUPPOBOH cpene)
JUTS IOMCKa MH(OPMAIUH B
COOTBETCTBUU C IIOCTABJIICHHON
3a1auen

3HaeT
MepeYeHb OCHOBHBIX CIIPABOYHBIX MAaTEPHAJIOB,
Ta0IUI, CXEM 10 XUMUH

yMmeet

MOJIB30BATHCS, MOJIYYaTh CIIPABOYHBIC JAHHBIC
U3 CIPAaBOYHBIX MAaTEPUAIIOB, CXEM, TAOIHUI]
BJajeeT

HABBIKAMU TIOJYUYCHUS CIIPABOYHBIX JAHHBIX U3
OCHOBHBIX CIPAaBOYHBIX MAaTEPHAIIOB, CXEM,
Tabymi u WHPOPMAIMM O HA3HAYCHUH U
00J1aCTSIX MPUMEHEHUSI OCHOBHBIX XUMHUYECKUX
BCIIECTB U UX COCTUHCHUH.

VK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTUYECCKHIA aHAITU3 U
CHHTE3 HH(pOpMaIINH,
NPUMEHSTh CUCTEMHBIH
TIOJIXOJT JJTsl PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.2 BriaBnger
uH(pOPMAIINIO, 3HAYUMYIO TSI
OCTABJIICHHOHN 3aJauu

3HaeT

3aKOHBI, 3aKOHOMEPHOCTU W TIOHATUS XUMHH,
UX MaTeMaTHYeCKHi ammapar, CBOWCTBa H
CTPOEHHUE HEOPTAaHUUECKUX COeTMHEHUN

yMmeet

0000maTh M  HCHOJB30BaTh XUMHYECKHE
3aKOHBI M CBOMCTBA XUMHUYECKHX AJIIEMEHTOB U
WX COCIWHEHUWH Ui pEelIeHHs MOCTaBICHHOM
3aauu

BJajeeT

HaBbIKaMU 0000meHuss u auddepeHmanuu
€CTECTBEHHO-HAYYHBIX 3aKOHOB JJIsi peIleHUs
ITOCTaBJICHHOM 3a/1a4u

YK-2 Cnocoben
ONpeAesATh KPYT 3a/1a4 B
paMKax MOCTaBJICHHOMN
I[EJIU U BBIOUpATh
ONTUMAJIbHBIE CIIOCOOBI UX
pEeLIEHUs], UCXOIs U3
JIEMCTBYIOIIMX MTPaBOBBIX
HOPM, UMEIOLIUXCS
pPECYpPCOB U OTPaHUYECHUI

VK-2.4 CocraBnser
MOCJIEIOBATEILHOCTh
(anropuTM) pelIeHus 3a1a9n

3HaeT
MaTeMaTU4YeCKnit amnmapar i HOpOBCACHUSA
pacueToB I10 pa3jiesiaM XUMUH

ymeet

pemiate  33Ja4d  OPEAMETHOW  00nacTH,
OTIIMYaTh (PU3NYECKU M XUMHUYECKHI Tpolecc,
NpOTEKaIoIIMe Ha 00beKTe MPOpECCHOHAIEHON
JeSITEIIEHOCTH

BJIa/IeeT

aNITOPUTMaMH PELICHUS 3a/lad 10 OCHOBHBIM
(I)I/I3I/IKO-XI/IMI/ILIGCKI/IM 3aKOHaM




3. Yka3aHue MecTa JUCHHUILUIMHBI (MO1YJISAA) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmMbl

JanHast qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.13 ocHoBHOIM
npodeccnoHaabHON oO0pa3oBarenbHOI nporpammsl 23.03.01 TexHOIOTHS TPaHCHIOPTHBIX MPOLIECCOB U
OTHOCHUTCS K 00s13aTeJIbHOM YacTH y4eOHOro IIIaHa.

JlucuumiuHa OTHOCUTCS K 6a30BOM YacTH MaTEMaTHUECKOIO U €CTECTBEHHO-HAYYHOT'O IIUKJIA U
OCHOBBIBAeTCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B PE3Yy/IbTaTe OCBOCHUS XUMUU
(6a3uCHBIN YpOBEHB), PU3UKU U MATEMATUKH MPH MOJIYYCHUH CPETHEro 0011Iero oopa3oBaHus. Y CIICITHOMY
OCBOEHUIO JUCIHUIUIMHBI COYTCTBYET NapaulebHOE 3yYeHHe (PU3UKU U MaTeMaTHKU Kak 0a30BbIX
€CTECTBEHHO-HAYYHbBIX JTUCIUILINH.

JJig ycTienmHoro OCBOGHHUSI TUCHUIUIMHBI CTYICHT JOJKEeH

3HATh:

1. BaxkHeiIIMe XUMUYECKHE MOHSTHS: BEIIECTBO, XUMHUUECKUN JIEMEHT, aTOM, MOJIeKYJIa,
OTHOCHUTEIIbHbIE aTOMHAsI U MOJIEKYJISIPHAsE MACChl, HOH, aJJIOTPOIIHS, U30TOIbI, XUMUYECKasl CBSI3b,
AEKTPOOTPHULATENLHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb, MOJIIpHAs Macca, MOJIIPHBINA 00BeM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUSI, PACTBOPBI, AJIEKTPOJIUT U HEIJICKTPOIIHUT,
ANEKTPONIUTUYECKAS TUCCOIMALIMS, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE,
TEII0BOM 3P PEKT peakiuu, CKOPOCTh XUMUYECKON PeaKkIuy, KaTallu3, XUMHUUECKOE PaBHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA cOCTaBa, [lepuoauyeckuii
3aKOH;

3. OCHOBHbIE TEOPUU XUMHUU: XUMHUYECKOHN CBSI3H, AJIEKTPOIUTUIECKON JUCCOIUAINH;

4. BayKHEHIIME BelIecTBa U MaTEPHUAaJIbl: OCHOBHBIE METAJUIbI U CILJIaBBL, CEpHAs, COJISTHAS, a30THAs U
YKCYCHasl KHCIIOTHI; II€JI0YH, aMMHAaK, MUHEpaJIbHbIE YA0OpEHHUs, METaH.

YMETh:
1. Ha3BIBaTh HEOPTAHUYECKUE BEILIECTBA 110 «TPUBUAIBHOWY MM MEKTYHAPOIHON HOMEHKIIATYPE;

2. OIpPCACIIAThL: BAJICHTHOCTD U CTCIICHDb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, TUIT XUMHUYECKOU
CBs3U B COCIUHCHMAX, 3apia] HOHA, XapaKTCP CPEAbl B BOAHBIX PpaCTBOPAX HECOPTraHUICCKUX COGI[HHGHI/Iﬁ,
OKHCJINTENIh 1 BOCCTAHOBUTEIIb;

3. XapaKTCPU30BaATh: JICMCHTBI MAJIbIX IICPUOJ0B 10 UX IMOJTOKCHUIO B HCpI/IOI[I/I‘ICCKOﬁ CUCTEMC
J .. MenneneeBa; 00IIue XUMHIECKHAE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COETMHEHUII;

4. 00BACHATH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT X COCTAaBa U CTPOCHHS; MPUPOTY XUMHUECKOI
CBsI3H (MOHHOM, KOBAJIGHTHOM, METAIITUYECKOM ), 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEaKIu 1
MOJIOKEHUS XMMUYECKOTO PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB:

5. BBINIOJIHATh XUMHUYECKHUI SKCIEPUMEHT IO PACIIO3HABAHUIO BAKHEUILINX HEOPTAHUYECKUX
BEIIIECTB;

6. TPOBOANTH CAMOCTOSITENIbHBIN MOMCK XMMHUECKON HHPOPMAIIH C UCIOIBF30BaHUEM PA3IUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYISPHBIX H3IaHUM, KOMIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncmnonb3o0BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH U1 00pabOTKU U Tiepeaaun
XUMHUYECKON MHPOPMAIUH U €€ IPEJICTABICHUS B Pa3INYHbIX (hOopMax; MPOBOIUTh KPUTHUECKUN aHAIIN3
JIOCTOBEPHOCTH XUMHUYECKOMN

nH(OpMaIINHY, TTOCTYTMAIIEH U3 Pa3HBIX UCTOYHHKOB.

BJIQJICTh:

1. moaxonamu K 0ObSICHEHUIO XUMUYECKUX SBJIEHUH, POUCXOIALINX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. METOAaMU OIPEACTICHUSA BO3MOKHOCTH NPOTEKAHNUA XUMHUUYCCKHUX HpeBpaHleHI/Iﬁ B pa3JIMYHBIX
YCJIOBUAX U OLCHKU UX HOCJ'I@I[CTBHﬁ;

3. cnocobamu 6e30macHOro oOpalleHus ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMHU, J1a00PaTOPHBIM
000opyI0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUN.

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JIOCTH>KEHHSI KOMITETEHLIUN

1 [3xonorus OIIK-2.1, OIIK-2.6, TIK-5.4, YK-8.1




2 |be3omnacHOCTD KU3HEAESTENLHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM TUCHHUILUIHHBI (MOYJISA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aliuuxcs ¢ npenojgasaresieM (1o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCs

Kypc
W3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPaKTHYECKYIO
yi 4acoB 1
TMOATOTOBKY
KoHTakTHas padora 12 12
Jlexnmonnsie 3auaTus (JIek) 4 0 4
Jlaboparopusie 3ansatus (J1ad) 4 0 4
IIpaktuueckue 3ausatus (I[p) 4 0 4
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTpOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTECTAIMIO (CAaJa 3a4eTa,
3a4eTa ¢ OICHKOM; 3alIiTa KypCOBOU PabOThHI
(mpoexTa); cnava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KOHCYTbTAIUS TIEPE] SK3aMEHOM H cllava
Yacbl HA KOHTPOJIb 4 4
CamocrositenibHasi padota (CP) 92 92
O061masi TpyA0eMKOCTh TUCHUILIMHBI (MOYJIAA)
gacel:| 108 108
3a4eTHbIC eIUHHIbI: 3 3

5. Conep:xaHue THCHMILITMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 pa3jiesiaM (TeMaM) ¢ yKa3aHHueM

OTBE/ICHHOI'0 HA HUX KOJMYeCTBA aKajeMHYeCKHX YacoB U BU/0B Y4eOHbIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

KonrakTtHast padora (1o yuyeOHbIM

3aHATHUAIM), Yac. Kox
WHAWKATOP
a
2| mexmum I13 JIP Bcero,
No Pa3nensl nUCHUNINHEL Q CP qac JTOCTHXKCHH
W3 HUX W3 HUX W3 HUX ’ a
Ha Ha Ha KOMIICTCHI]
Beero | "PAKTH poerg | MPAKTHC [ poerg [ MPAKTH 15041
YECKYI0 YECKYI0 YECKYIO
MOJATro- MHOATOo- TOATro-
TOBKY TOBKY TOBKY
L pazzen. ObueTeopeTnuecKue
BOIIPOCHI XUMHH
OIlK-1.1,
OIIK-1.3,
OO6meTeopeTHIECKHE BOMTPOCHI OIIK-1.4,
1.1. 1] 4 2 4 65 75
XUMHH VK-1.1,
YK-1.2,
YK-2.4
2. |2 paznen. Cnenmansubie
BOIIPOCHI XUMHUH




OIlK-1.1,
OIIK-1.3,
OIIK-1.
2.1. | CnernanbHble BOMPOCkl xumuu | 1 2 27 29 K-1.4,
YK-1.1,
YK-1.2,
YK-2.4
3. |3 pazmen. KonTpois
OIlIK-1.1,
OIIK-1.3,
, OIlK-1.4
3.1. |3auér 1 4 :
YK-1.1,
YK-1.2,
YK-2.4
5.1. JIexuuu
Ne | HammenoBanue paznena N
o HanmeHoBaHME U KpaTKOE COJICPKAHUE JICKIIUH
pas3n U TeMbI JICKIIHA
CrpoeHue aTOMa M CUCTEMaTHKa XUMHUCCKUX JJIEMEHTOB
1 | Obwereopernieckne | Coppemenmoe mpecTaBieHne 0 CTPOCHHT ATOMA.
BOMPOCHI XUMHH CHcTeMaTHKa XMMHYECKHX 3JIEMEHTOB [0 CBOMCTBAM.
06 XuMHUECKas CBSI3b M MEKMOJICKYIIIPHBIC B3aMMOICHCTBHUS
1 IHETCOPCTHICCKUC | OchoBHBIe BUIBI XUMHYECKOI CBA3H.

BOIIPOCBI XUMHUH

Bnusguue trumna cBs3U Ha CBOMCTBA BEIIECTB.

5.2. IlpakTudeckue 3aHsITHs

No
pasn

HaumenoBanue paznena
Y TEMBbI PAKTUYECKUX
3aHATUU

HanmeHoBanue u COACPIKAHUC ITPAKTHUICCKUX 3aHATHI

Ob1ereopeTryueckue
BOTIPOCHI XUMHH

OCHOBBI 3JIEKTPOXUMUU

Bo3HuKHOBEHME CKayKa MOTEHIIMala Ha OBEPXHOCTH pa3jiena MEeXIY
METaJUIOM U pacTBOpoM. Bogopoansiii anektpoa. CtanaapTHbIE
JJIEKTPOIHBIE TOTEHIMANIBI. Y paBHeHUe HepHera. Psin akTuBHOCTH
MeTaJlJI0B. XMMUYECKHE CBOMCTBA METAJLJIOB.

[NanpBaHnyeckue 3eMEeHTHI. Y CTpOUCTBO 3neMeHTa Januaisa — Sxkoou.
Pacuer B/IC.

Onpenenenne KaTOAHBIX U aHOJHBIX IPOLIECCOB IIPH IEKTPOIIN3E,
OIIpeZieNICHUE NMPOJYKTOB JIEKTPON3a, 3aKkoH Dapanes.

CHCHI/IaHLHHe BOIIPOCHI
XUMHHU

Koppo3sust Meramios. MeToasl 3alATE OT KOPPO3HH.
OcHOBHBIE BHUJIbI KOPPO3HUHU METAJIJIOB, MCTObI 3allIUTEI 1 CHUKCHU A
CKOpPOCTH KOPPO3UHU.

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

pJ:;I U TeMBI JJA0OPATOPHBIX HaumeHnoBanue u cofiep:kanue J1a0opaTOPHBIX padoT
pabot
1 O611eTeopeTHIeCKNe Knaccudukanmsi HeOpraHm4ecKux CoeTMHEHUH.
BONPOCHI XHMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH.
XUMHS METaIJI0B
1 ObmereopeTuteckue N3ydenue peakiuii B3aMMOJECHCTBUS METAIOB C BOAOW, KUCIIOTAMH,

BOITPOCHI XUMHUHN

mejao4aMHu.

5.4. CamocrosTenpHas paboTa 00ydaromuxcs

No
pasn

HaumenoBanue pa3aciia
JUCHHUITIIIMHBI 1 TCMBI

CogeprkaHue caMOCTOSTEILHON pabOThI




OO01mereopeTndecKue
BOITPOCHI XUMHU

CtpoeHue aToMa U CUCTEMaTHKa XUMHUYECKHUX 3JIEMEHTOB
PaboTa ¢ OCHOBHOI U JOTIOJTHUTEIILHON JTUTepaTypoid. BeimonHeHne
JoMaiHuX 3aganui. [ToaroroBka k 3a4€Ty.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

XuMudeckasi CBI3b B MCKMOJICKYJISIPHBIC BSaHMOHCﬁCTBHH.
Pabota ¢ 0CHOBHOI U JOIIOJIHUTENBHOM JINTEPATYpOl. Brinonnenue
JoMalnHuXx 3agaHui. [lonrotoBka K 3a4€Ty.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHBI M ITOHATHS XUMHUHU
Pabota ¢ 0CHOBHOI U JOIIOJIHUTENBHOM JINTEPATYpoi. Brinonnenue
JomaiHux 3aaanuii. [loaroroska k 3a4éry.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

Knaccudukanmst HEOpraHM4eCKuX COSTUHEHUN

Odopmnenue oruéra o mabopaTopHoi paboTe, paboTa ¢ OCHOBHOH U
JIONIOJTHUTEILHOM JTIUTepaTypoil. BeinonHeHe ToMalHuX 3aaHui.
[ToaroToBka k 3a4é€Ty.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

DHepreTuka XMMHUYECKUX peaKkIMi
Pabota ¢ 0CHOBHOI U JONIOJIHUTENBHOM JINTEPATYpOi. Brinonnenue
JoMalHuXx 3aaanuil. [loaroroska k 3a4éry.

OO6miereopeTndecKue
BOITPOCHI XUMHU

XuMHrueckasi KHHETHKA U PABHOBECUE
Pabota ¢ ocHOBHOM U JONOTHUTENBHOM TUTepaTypoil. Boimonnenue
JomamHux 3aaanuil. [loaroroBka k 3a4éry.

OO6mereopeTndecKue
BOIIPOCHI XUMHU

PacTtBOpBI 1 CBOMCTBA paCTBOPOB
Pabota ¢ OCHOBHOI U JONOJHUTENBHOI TUTEpaTypoil. BeimonHnenue
JomamHux 3aaanuil. [loaroroBka k 3a4éry.

OO0rmereopeTHYECKUe
BOIIPOCHI XUMHUH

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
Pabota ¢ 0cHOBHOI U JONIOJIHUTENBHOM JIUTEPATYpOl. Brinonnenue
JoMamHuXx 3aaanuil. [loaroroska k 3a4éry.

OO0rmereopeTHIECKre
BONPOCHI XUMHH

XUMUs METAJIOB

Odopmnenue oTu€ToB mo Ja60paTOpHBIM paboTamM, paboTa ¢ OCHOBHOU U
JIOTIOJIHUTEIIbHOM JINTEpaTypoil. BeInogHEHNEe JOMAIIHUX 3a/1aHHMN.
[ToaroroBka K 3a4éry.

OO61mereopeTnieckue
BOIMPOCHI XUMHHU

OcHOBBI 2JIEKTpOXUMUU. ["aIbBaHUUECKHE IIEMEHTHI.
Pabota ¢ 0cHOBHOI U JONIOJIHUTENBHOM IUTEpaTypoii. Brinonnenue
JoMaiHuXx 3aganuid. [lonrotoBka K 3a4€Ty.

CrneunanbHble BOIPOCHI

XUMHHN

Koppo3zus merannoB. MeTos! 3aUThl OT KOPPO3UHU
Pemenue 3agay4, moaAroToBKa K 3a4€Ty.

CHCI_II/IS.JIBHLIC BOIIPOCHL

XUMHNHU

OCHOBEBI OpFaHH‘IGCKOfI XAUMHU U XUMHUHU TTOJIUMEPOB.
[ToaroroBka K 3a4éry.

CHCI_II/IS.JIBHLIC BOIIPOCHL

XUMHNHU

XUMHUYECKHUE ITPOLECCHI B BSKYIIMX CTPOUTENIBHBIX MaTepHUaiax
IToaroroBka k 3auéry.

CrnenuanbHble BOIPOCHI

XUMHUHN

XHUMHYECKHUE TIPOLIECCHI B BKYIIMX CTPOUTEIIBHBIX MaTepUaiiax
PaboTa ¢ 0CHOBHO# M JONIOTHUTEIBHOM IuTepaTypoil. Beimonnenue
JoMalHux 3aaanuii. [loaroroska k 3a4éry.




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

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHBIM MaTepraioM (ydeOHUKA, TEPBOUCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; pellleHre BapuaTUBHbBIX 33/1a4 U yIpaxxHeHUi; Eciu caMocToATebHO He yIaeTcs pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOHM CHCTEMAaTH3UPOBAHHBIN MaTepHal, MPAaKTUYECKUX U J1a00PaTOPHBIX 3aHATHIH, MPEAIIONIATAIOLIIX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome Toro, BaXxHBIM 3TAIlOM W3Yy4EHUS TUCLMILIMHBI SBJISETCS CaMOCTOsATENbHAs paboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

Jl1sl yCHeIHOro OCBOCHMSI IUCLUIUIMHBL  HE00XOIMMO MOCEIIaTh BCE 3aHATHUS, T.K. JIFOOOH MPOIYCK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB 3209HON (hopMbI 00ydeHus. [Ipy MOArOTOBKE K MPAKTHYECKUM U JTA0OPATOPHBIM 3aHITHSIM U B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTD MPAKTHUYECKUE 33/JaHUS B paMKaxX U3y4aeMOi TeMbI; 3) 03HAKOMUTHCS C METOIUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBbIE MaTEePHAJIbI /Il IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAaeMOCTH M IIPOMEKY TOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

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

n/m (Moyist) KOMITETEHLIH CcpeacTBa

OIIK-1.1, OIIK-1.3, OIIK- | YcrtHbI# onpoc, TECTHI,

1 | OOmereopeTnyeckre BOMPOChl XUMUU 1.4, VK-1.1, VK-1.2, VK-2.4 | pemenne 3anau

OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,

2| CrienmanbHeIe BONPOCK! XHMUHK 1.4, VK-1.1, YK-1.2, YK-2.4 |pemienue 3a1a4, TECTHI.

OIIK-1.1, OIIK-1.3, OIIK- |ycTHBIi onpoc,

3 |3auér 1.4, YK-1.1, YK-1.2, YK-2.4 | peluenue 3a/au, TecTbl.




7.2. TunoBble KOHTPOJIbHBIE 33JaHUSI UM UHBIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS yCIIEBaeMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenue 3a4€ra Mo IMCUUIUIMHE MIPEAIOIaraeT BHIIOJHEHHE IBYX aTTECTAllMOHHBIX padoT 3a
CEMECTp JJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOpa nocTrxkeHus komrerennuii OIIK 1.1, 1.3, 1.4.,
YK. 1.1,1.2,24

KypcoBsie nmpoekThI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI

ATttectanmonHas pabora Nel Bkitoyaer B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUYECKask CBSI3b, KIacChl
HEOPraHMYECKUX BEIECTB, KBUBAJICHT, KHHETHKA XUMHUUECKUX PEaKIIHii

ATtTectannonHas pabota Ne2 BKIIOYaeT B ce0sl TEMbI: AJIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3US
METAJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTs! Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3aUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoHpurypanuto aroma. KakoBa BaJleHTHOCTh aToma?

Ne2. 3anmcars IpOIYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. IIpu B3aumoieiicTBun 3,24 r TpEXBAJIGHTHOTO MeTajlla ¢ KUCJIO0TOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure 3KBUBaEeHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METalIa.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu mpu S0°C, eciu npu ASHCTBUN KaTajlyu3aTopa
sHeprus aktuBauuu ymenbaercs ¢ 70 kJx qo 50 x/x?

No5. 3amucarh IUCCOIMAIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
AITIOMUHHMS, TUAPOKApOOHAT HATPHUS, TUAPOKCOXJIOPH ATFOMUHUS, THIPOKCU aMMOHMS. J{J1s1 crmaObIix
3JICKTPOJIUTOB 3aMMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOLUAIINH

Bapuant 3aganuii 1uig ATTectaiiuoHHON paboThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M, B koTopoMm coaepxutcs 0,063 r a30THOM
KHCIIOTHI.

Ne2. TToxBepraroTcs Jiu THAPOIU3Y pacTBOPHI cieayronux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJICKYIISIPHBIEC ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIMI METO/I0M 3JIEKTPOHHOTr0 OanaHca.
CocTaBUTh DIEKTPOHHBIC ypaBHEHHS. J{JIs1 K&KIOH peakuy yKa3aTh, KaKO€ BEIIECTBO SBISIETCS
OKHCITUTEJIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

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

Ne4. Berancauts 3/1C raqbBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMHUS U MarHus,
OMYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHteHTpanuei [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIMCaTh YPaBHEHHUS 3JICKTPOAHBIX mpoiieccos. ¢° (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
JKECTKOCTh, PAaBHYIO 5,8 MMOJIB/?



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

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (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 HA BOIIPOCHI;

- IOJTHOE ¥ TITYOOKO€ YCBOEHHE OCHOBHOM M JTOTIOTHUTEIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb C(POPMHUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

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

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET X0/ PEIICHUS 33/1a4;

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

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAaKTUYECKIX/CEMHHAPCKHX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO y4acCTBYET 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 mporpamMMoi Mo JUCHUILINHE (MOAYIIIO)

YMEHHUS:

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

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IbI;

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

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYXJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbI HCTIOJHEHUS 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 TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHUEC ACIIATh BHIBO/JbI 663 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

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

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEriogaBaTe/id pCliaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

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

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
pabodeii mporpaMme KOMITETEHITUI;

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

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UICTOYHUKOB, PEKOMEHIOBAaHHBIX paboUel mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX 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
oOyuaronuxcsi, He0OX0IMMBIE I OLIEHKU 3HAHUI, YMEHHUI U HaBBIKOB U (WUJIM) OIbITA PO ECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
[TpumepHbIe TeOpeTHYeCKHEe BOMPOCHI [T MPOBEICHUS MPOMEXYTOUHOM aTTeCTallui 00yJaroINXCs
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBI€ uncia: 0003HaYeHUe, PU3NIECKUN CMBICIT.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno KieukoBckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJsIpHAasi, HOHHASI CBS3b.
. XumMuueckas cBsa3b. Mertammueckast cBA3b. BonopoaHas cBs3b.
. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYEeHUE, HOMEHKJIaTypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xumuueckux peakuuid. 3aKoH JelcTByOmUM Macc. I3MeHeHne CKopoCcTH pu
M3MEHEHUU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.
10. Temmeparypa kak ¢pakTOp KHHETUKH XUMUYECKHX PEAKIIHMii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,

Nelie SR o) SV, I N




MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.
11. Xumnueckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHHS, 3alIMCh KOHCTAHTY PaBHOBECHS B 00I1IEM
Buje. [Ipunuun Jle [llatense. Biussaue TemnepaTypsbl, JaBIE€HUS M KOHLIEHTPAIMd BEIIECTB HA CMEIIEHUE

paBHOBECHS.

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

13. Dnektponutrueckas aucconnanus. CUabHbIC U Ca0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa aucconanu. CMENeHne XUMHUYECKOTO paBHOBECHS TP TUCCOIIMAIINA (BIUSHUAC
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

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

QJICKTPOJIMTOB.

IMuaponus coneli. CMeleHrne XUMUYECKOT0 PaBHOBECHS MPOIlecca THIPOJIn3a (TeMreparypa,
paz0aBiieHHe, OTHOUMEHHBIC HOHBI).
15. XecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI YCTPAHCHHS.
16. JlucnepcHbIe CUCTEMBI, HX KJIacCU(PUKAIINSI, CTPOCHUE MHIIEILIBI.
17. O6mue ¢puznueckrue 1 XUMHIECKHE CBOMCTBA METAILIOB (B3aMMOICHCTBUE K HEMETaUIAMH,
BOJIOM, KUCIoTaMu, kucioTamu-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 paBHeHHE HepHCTa — BEIYKCIICHHE MTOTEHIIMANA I JeKTpoaa. CTaHaapTHHIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOro dJIEMEHTA.
19. DnexTposn3: onpeaeacHue, OTIANYHNE OT TAIbBAHMYECKOTO 2JIEMEHTA. DJIEKTPOJIN3 BOJIbI, COJICH,
KHCJIOT M OCHOBaHMM. 3akoHbl Dapanest.
20. Koppo3ust MeTauioB B KUCJIOW, HEUTPAIBHOU Cpe/ie B KUCIOPOIHOM 1 OECKUCIOPOIHOM Cpeie.
Buas! koppo3un. MeTopl 3aIUTHI METAIIOB OT KOPPO3HH.
21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE ¥ THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYYEHUU U TBEPACHUU.
22. IlomumepHbIe MaTepHalIbl, X 0COOBIE CBOMCTBA, OCHOBHBIC BUIBI TIOJUMEPOB, O0JIACTH UX

IMPUMCHCHUA.

7.4.2. IlpakTueckue 3aJaHus AJs IPOBEACHUS IPOMEXKYTOUHOM aTTecTalluy 00yJyaronxcs
[pakTuyeckue 3aaHusl 1J1sl IPOMEKYTOUYHON aTTecTaluu pa3MelleHsl o aapecy JMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IIpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (pu HaTHYUH)
KypcoBbie npoekTs! (paboTbl) yueOHBIM IIIIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne MaTepuasl, OIPeIeSOINe MPOLEeAYPbl OLIEHUBAHNS 3HAHUW, YMEHUHN, HABBIKOB U
(unu) onbiTa NPO(heCCUOHATIBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH
[Ipouenypa npoBeneHNs MPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpYeTCs JOKaJIbHBIM HOPMaTUBHBIM aKTOM, OMPEEIISIOINM MTOPSAI0K OpraHru3aluy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTallui 00y4yarommxcs.
[Tponenypa orieHHBaHUS POPMUPOBAHUS KOMIIETEHLIUH MPH NMPOBEJCHUN TEKYIIEro KOHTPOJIsI IPUBEICHA B
. 7.3. TUNIOBBIE KOHTPOJIBHBIE 3a/JaHUS WIIM MHBIE MaTEpUANIbl TEKYILIETO0 KOHTPOJIS PUBEICHBI B 1I. 7.2.
[TpomesxyTouHas arTecTanus MO AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa. 3a4eT MPOBOIUTCS C yUETOM
pPE3yJIBTAaTOB TEKYLIETO KOHTPOJIS B CEMECTPE.

7.6. Kputepun onieHrBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPH MTPOBEIEHUH MPOMEKYTOUHON

aTTecTaluu
YpoBEeHL OCBOCHHUS U OIIEHKA
Kpurepun Ornenka Orenka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpOIIO» O11eHKa «OTIUYHO)
OLICHUBAaHUS o o
HO» »

«HEC 3a4YTCHO»

«3a4TCHO»




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMoHCTpUpYyETCS | TBOPYECKUX 3alaHUM.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOINPOCHI OuiIeTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuaa. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHus 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabpTaTtaM oOydeHus (3HaHUSI, YMEHUs, BIAJCHUE HABBIKAMH).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.
Or1eHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITU CpeIHEe apru(PMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHne TUCIMIIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
. HK3EMILISAPOB/3JIEKTP
n/m yu4eOHO-MEeTOINYECKON JTUTEepaTyphl

oHHbIH agpec Ib6C

OcHOBHAS JJUTEPATYPA

1 I'muaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451561
9 I'muaka H. J1., TTonkos B. A., Babkos A. B., O6mas xumus B 2 T. ToMm 2, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451562
JonoJaHNTEIbHAS JUTEPATYPA
1 Xomuenko I'. I1., Ilurosuu U. K., Heoprannueckast xumust, CaHKT- http://www.iprbooksh

[TerepOypr: KBampo, 2021

op.ru/103109.html

YueOHO-MeTOAMYECKAS JIUTEPATYPA

yauBepcutet, ObC ACB, 2013

Axumos JI. U., AunpeeBa H. A., Akumos JI. 1., Xumus, Cankr-IletepOypr:
1 [Cankr-IlerepOyprckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN

https://www.iprbooks
hop.ru/26881.html

OObyuaromuecs u3 ynciia uHBaIUI0B U ul ¢ OB3 obecrieunBaroTcs IeYaTHBIMU U (WIIH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu B popmax, aIanTHPOBAHHBIX K OTPAHUYECHUIM UX

300pPOBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HanmMeHnoBaHue pecypca ceTtu ((I/IHTCpHeT»

DIEeKTPOHHBIN azipec pecypca

O6mas xumus nis cryaentoB CIIOGIACY

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

I'enspman M. U., FOctparos B. I1. Heoprannueckas xumusi:
VYuebHoe nmocobue. 2-e usa., crep. - CII6.: M3natenscTBo
«Jlauby, 2009. - 528 c.

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

XuMus B CTPOUTCIILCTBE

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

[HerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

Axwmeros H. C. O0miast u HeopraHndeckas XuMus: Y 9eOHHK. — 8
-e u3 ., crep. - CI16.: M3garenscTBO «Jlanb»,2014. - 752 C.

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

O6mmas xumus asa cryaeatoB UbOO

https://moodle.spbgasu.ru/course/view.p
hp?id=3157

8.3. IlepeueHnb cOBpeMEHHBIX MTPOPECCUOHAIBHBIX 0a3 TaHHBIX U HHGOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HaunmenoBanue

DneKTpOHHBIN agpec pecypca

DIIeKTpOHHO-O0MOIMoTeuHas cucteMa n3aarenserna "Jlans"

https://e.lanbook.com/

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

WuTepHeT-TpeHaxepsl B cepe oOpazoBaHus

http://www.i-exam. ru

Hayunas snextponnas 6ubnmoreka ELIBRARY.RU

https://www.elibrary.ru/

Poccuiickast rocyapcTBeHHasi OnbInoTEKa

www.rsl.ru

EnunbIi 371eKTpOHHBIN pecypc yueOHO-METOAMYECKON IUTEPaTyphl

CIIoI'ACY

www.spbgasu.ru




Nudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XUMHUYECKOTO
dakynpTeTa MI'Y SBISIETCS COBOKYITHOCTBIO 0a3 JAaHHBIX TTO XUMUH

(oOpa3oBaHue, HayKa, TEXHOJIOTHSA), PaCTIPEICIICHHBIX Ha -CEpPBEpax B www.chem.msu.su

npejenax poccuiickoit yactu cetu Internet u BkiroyaeT oTeuecTBEHHBIE U
3apyOexHbIe HHPOPMAIIMOHHBIE PECYPCHI IO XUMUHI

O6pazoBarenbHbie nHTEpHET-pecypchl CITOIACY

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

[epuonnueckue mznanus CII6IACY

ﬁttps://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie

izdaniya/
DJIeKTpOHHO-0MOIMOTEYHAs cucTeMa u3aareianpcrsa " IPRsmart” http://www.iprbookshop.ru/
DJIeKTPOHHO-0MOIHOTeUHas cuctema uzgarenascrsa "FOPAUT" https://www.biblio-online.ru/

8.4. Ilepeuenb HH()OPMAITOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX ITPH OCYILECTBICHUH 00pa30BaTEIbHOTO
npolecca o JUCUUILINHE, BKIII0Yas IIEPEUCHb JIMIIEH3MOHHOTO U CBOOOHO PacIpOCTPaHIEMOro

POrPaMMHOTO 00eCTICUeHUS

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIM1IEH3MOHHOE WJIK CBOOOTHO
pacpocTpaHsieMoe)

LibreOffice

CB0OOOTHO pacpOCTpaHsIEMOe

8.5. MarepuanbHO-TeXHUYECKOE 00ecIIeYeHUe TUCIUILITMHbI
CBenieHns 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUH M MMOMEUICHUH JIJIs1 CAMOCTOSITEIBHOM paboThI

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEIICHHUH I CaMOCTOSITEIIBHOM PabOThI

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

40. JIabopaTopust SKCIIepUMEHTATbHON (DU3UKU U
XUMHUH

V. Eroposa 1.5/8

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

Becol naboparopusie 1100. Becwl 1aboparopHbie
BJIT2-2200 I'. pH-metp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-metp- MumuiuBosasT™MeT p pH
-150MU. AxBanuctumisat op AJlDa-4-. Acniupatop
AM-5M. Becet GR-120. Becwr maboparopusie BJITO-
2200.

Becst nabopatopubie BJITO-150. MonomeTtp-
u3mepurens "Craryc-2". Kongykromerp ECTestr Low
NBLIEBJIAT03aIH EHHBIN

KapMaHHbIN 06e3 noBepku. [leus mydenbuas 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpuu. nad.
"Cratyc".

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

[[Ixad BBITSHKHOM C OBOAOM BOJIbI. MarHuTHas
mernranka [13-0319. Marautnas memanka [13-6100.

MarnutHas Memanka [196110 ¢ nonorpesom
1.75.45.0020

40. YyeOHble ayJUTOPUU JIJIs1 IPOBEJCHUS
JEKIIMOHHBIX 3aHATHH

YyeOHast ayIuTOpHs U1 IPOBEACHUS 3aHATUN
JEKIMOHHOI'O TUIA, KOMIUIEKT MYJIbTUMEIUHHOTO
00opynoBaHus (MepCOHATBHBIA KOMITBIOTED,
MYJBTUMEAUMHBIA TPOEKTOP, 3KpaH, ayJHOCUCTEMA),
JTIOCKa, DKpaH, KOMIUIEKT yueOHOH MebenH,
noAkIroYeHue K kommbiotepHoit cetu CITOIACY,
BbIXOJ B VIHTEepHET




40. YyeOHble ayAUTOPUU /TS IPOBECHUS
NPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpynInoBbIX U UHANBUAYAIBHBIX
KOHCYJIbTAIlHiA, TEKYIIET0 KOHTPOJIS 1
MIPOMEXKYTOUYHOM aTTECTALNKU

Meb6ens: Ctonsl (mapThl), 10CKa MEJIOBast, JOCKa
MapkepHas, ctoJ mabopatopusiit JID-JI00, cron
naboparopubiii Masbiid JID-OO0, mkad BHITIKHOMN C
MIO/IBOJIOM BOJIBI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKHE,
yCTaHOBKA TUTPOBaJIbHAasl, CEKYHIOMED,
naboparopHblit peoctat, KoHaykTomerp Waterproof
ECScan Low, Becel ananutnyeckue GR-120,
MarHUTHBIE MENIAJIKH, BEChI JabopaTopHbie: BJITD
2200, BJIT-1100, BJIT3-150, neus mydenbhas 3 1
CHOJI-3/11, cymmnbsnbii mkad NOL 24/200, pH-
MeTp-muiuiBodbT™MeTp pH-150MMU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputenb «CtaTyc-2», CUETUUK a3POUHOB
«Candup»

Xumuyeckas nocya (mpoOUpKH, ITATUBBI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUTICTKH, IITATUBHI JJIs MPOOUPOK),
XUMHYECKHE PEaKTHBBI.

Y4eOHOo-HarIIHbIE TOCOOUS U MIAKATHI:
[Tepuoanueckas cucTeMa XMMHYECKUX DJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BaKHEHIINX cojel U ruipokcuioB, CTeneHb
JIMCCOLMAMU KUCIIOT ,IIEJI0YEN U COJIEd B BOJHBIX
pactBopax, [Ipon3sBenenne pacTBOPUMOCTH
HeKoTophIX BemiecTs mpu 180 C,

KoHcTaHTBl HECTOHKOCTH KOMIUIEKCHBIX HOHOB, Cxema
BOJIOPOJHOTO 3JIEKTpoAa, P HanpsoKeHust METaIjIoB.
HopwmanbHble (cTaHgapTHBIE) AIEKTPOAHbBIE
MOTEHIINAIbEI, X MMHUYCCKHE CBOMCTBA METAIJIOB,
3amuTa MeTajuia OT Koppo3uH(IpoTekTopHas), Cxema
KOHTAaKTHOM KOppO3un MeTauioB, Cxema
KOPPO3MOHHOI'O pa3pylICHUs Kele3a

40. ITomemieHus a1 caMOCTOSITENILHOM pabOTHI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.9. 1 .- IIK nmst murg ¢ OB3 (cuctemHbiit 010K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHEM K
cet «HTEpHET» M o0ecrieueHreM A0CTyma B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlig naBanuaoB u nn ¢ OB3 obecrieunBaroTcs crieiallbHbIE YCIOBUS AJIs OJTyUYEHUs
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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