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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
Lenu ocBOeHMSI TUCHUTUIAHBIL:
MOJIy4eHUe 3HaHUM M0 XUMHH, 00ecreunBaroIleil OCHOBY MOATOTOBKHU OakajaBpa, JOCTaTOUHOM [Tt

pelieHus

ITPOU3BOJICTBEHHO-TEXHOJIOITMUECKHUX, OPTaHU3alMOHHO-YIIPaBICHUYCCKHUX, HAYIHO-
UCCIICIOBATEILCKUX M MPOCKTHBIX 3a/1a4
3amayn IUCIUILIAHEI:

N3yuenue:

1. COBPECMCHHEIX HpeILCTaBJIeHI/If/'I O CTPOCHHH BCIICCTBA, O 3aBUCUMOCTHU CTPOCHUA U
CBOMCTB BC€HICCTB OT ITOJOKCHUA COCTABJIAIOIIUX UX 59JICMCHTOB B Hepnozmqecxoﬁ
CUCTCMC M XapaKTepa XHUMHUYCCKOU CBSI3H INPpUMCHUTCIIBHO K 3aja4aM XHUMHYICCKOMN

TEXHOJIOTHUH;

2. MPUPOIBI XUMHUYECKUX PEAKIUi, HCTIOJIB3YEeMbIX B IPOU3BOJICTBE XUMHUECKUX BEIICCTB U
MaTepHaIOB, KHHETUYECKOTO U TEPMOIMHAMUYECKOTO ITOIX0/I0B K ONMUCAHUI0 XUMUYECKHX MTPOIIECCOB C
IEJIbI0 ONTUMHU3AIUHN YCIIOBUN WX

MPaKTUYECKON pean3alinu;

3. BXHEUIIINX CBOMCTB HEOPraHUYECKUX COCAMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCHMOCTH OT ITOJIOKEHHSI COCTaBIISIONIMX UX 3JIEMEHTOB B [leprnoandeckoi cucreme;

4.  COBpPEMEHHBIX

MaTCpPUAJIOBCACHUA.

TCHJEHIIUHA  pa3BUTHSA

HGOpFaHH‘ICCKOﬁ

XUMHNHU n HCOPraHUu4CCKOro

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI M0 AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM IOCTHKEHUS KOMIIeTeHIUH

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydIeHUs 110
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 33]]a41
CTPOUTENIBHOM OTpaciy,
UCTIONB3YS TEOPHIO U
METO/TBI
byHIaMeHTalIbHBIX HAyK

OIIK-1.1 BeisBisieT u
Kiaccuuiupyer pusndecKkue
Y XUMHUYECKH TPOIIECCHI,
MPOTEKAIOIINX Ha 00BEKTE
npodeCcCHOHATBHON
JESITEIbHOCTH

3HaeT

XUMUYECKYI0  TEPMHHOJIOTHIO, CBOICTBa
XUMHUYECKUX D3JIEMEHTOB W HMX COCIMHCHHM,
COCTaBJISIFOLIIAX OCHOBY CTPOUTEITBHBIX
MatepuayioB. ECTECTBEHHOHAYYHYIO CYIIIHOCTb
npo0Jem, BO3HUKAIOIIHNX B xoje
PO eCCHOHAIBHON IESITEIbHOCTH

OCHOBHBIE XHUMHUUYECKHE SIBJICHUSA, 3aKOHBI U
TEOPUHU KJIACCUYECKOU U COBPEMEHHON XUMMUH,
OCHOBHBIC TOJIOKEHUSI M PACUYETHBIE METObI

€CTECTBEHHO-HAyYHBIX JUCIHILINH, Ha
KOTOPBIX 6azupyercs U3y4yeHue
pohecCHOHANBHBIX TUCITUTUINH

yMeer

BBISIBJIAITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTb
npobiieM,  XapakTepHBIX A JIAaHHOU

PO eCCUOHAIBHOMN eI TEILHOCTH

MPUMEHSTH MTOJTYYEHHBIE 3HAHUA 110 XUMHUU ITPU
W3YYEHUU JPYTrUX JHUCIUIUIMH, BBISIBISATH
KOHKPETHOE XUMHUYECKOE COJIEpKAaHUE B
NPUKIAIHBIX  33aJa4ax  1podecCHOoHaTbHOU
NeITeTLHOCTH

BJajeeT

nHpopMmalneld O Ha3HAYCHWH | 00JacTsIX
MPUMEHEHUS] OCHOBHBIX XMMHUYECKHUX BEIIECTB
1 X COCTUHEHUN.




3. Yka3aHue MecTa AUCHUILIUHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JanHas qucruruinHa (Moyiib) BKirodeHa B biok «/{uctuummuael, moxynu» b1.0.13 ocHOBHOM
npodeccuoHaibHON 00paszoBarenbHOi porpammel 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 3JJaHUN U
COOPY)KEHHI M OTHOCUTCS K 00s13aTeIbHOM YacTH yueOHOTO TIJIaHa.

JlucuuIinHa OTHOCUTCS K 0a30BOM YaCTH MAaTEMATHIECKOTO U €CTECTBEHHO-HAYYHOTO ITUKJIA U
OCHOBBIBAETCS HA 3HAHUSX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B pE3y/IbTaTe

ocBoeHUs XuMHH (0a3UCHBINA YPOBEHB), GU3UKH U MATEMATHKH TIPH MOJIYICHUU CPETHETO OOIIEeTOo
oOpa3oBaHus. Y CIIEITHOMY OCBOCHHIO IUCIIUTUTHHEI COMTYTCTBYET MapaJlieIbHOE U3ydeHUEe PU3UKH U
MaTEeMaTHKHU KaK 0a30BBbIX €CTECTBEHHO-HAYYHBIX TUCITUTLINH.

JI71s1 ycrenrHoro OCBOCHHS AUCIUIUIMHBI CTYJICHT JOJKEH

3HaTh:

1. BakHEMIIINE XUMUYECKUE MMOHATHUS: BEIIECTBO, XUMUYECKHUM 3JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsI U MOJIEKYJISIpPHAsI MacChl, MOH, AJJIOTPOIUSI, U30TOMbI, XUMUYECKasl CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, BAJIGHTHOCTh, CTETICHh OKUCIICHHS, MOJIb, MOJIIpHAs: Macca, MOJISIPHBINA 00beM,
BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHUS, PACTBOPBI, SJCKTPOJIUT U HEAIEKTPOJIIUT,
ANEKTPOIUTUYECKAS TUCCOIUAIUS, OKUCITUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE,
TEIIOBOM 3(PPEKT peakinu, CKOPOCTh XUMUIECKOU PEaKINH, KaTallu3, XUMUYECKOE PAaBHOBECHC;

2. OCHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHUS MACChl BEIIECTB, IIOCTOSIHCTBA cocTaBa, [lepuoanieckuit
3aKOH;

3. OCHOBHBIC TEOPUHU XUMHH: XUMHUYECKOU CBSI3U, AIEKTPOIUTUUECKON AUCCOLMALINH;

4. BaXHEHIIIME BEIIECTBA U MaTEpHUAJIbl: OCHOBHBIC METAJIBI M CIUIABBI;, CEpHAas, COJISIHAs, a30THAs U
YKCYCHAsl KHCIIOTHI; IIETI0YH, aMMHAK, MUHEPAJIbHBIC YIOOPEHUS, METaH.

YMETh:
1. Ha3bIBaTh HEOPTaHUYECKHE BEIECTBA 10 «TPUBUATBHONY» UM MEKIYHAPOTHON HOMEHKIATYPE;

2. OonpeneNATh: BAICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUUYECKUX 2JIEMEHTOB, TUIl XUMUYECKON
CBSI3M B COCIMHEHUSX, 3apsA] MOHA, XapaKTep CPEbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCINHEHUH,
OKHUCJIUTEIb U BOCCTAHOBUTEIb;

3. XapaKTepU30BaTh: 3JEMEHTHI MaJIbIX IEPUOOB 10 UX MOJI0XKeHUIO0 B [leproanueckont cucreme
J.1. MenneneeBa; oOlrie XMMUYECKHE CBOMCTBA METAIIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN;

4. 00BACHATH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOECHMS; IPUPOAY XUMHUUYECKOM
CBSI3U (MOHHOM, KOBJIEHTHOM, METAJITTNYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIUHN U
MOJIO’KEHUSI XMMUUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB:

5. BBIIOJIHATh XUMHYECKUI IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB;

6. IPOBOAMUTH CAMOCTOSITENIbHBIN MOMCK XMMHUECKON HHPOPMAIH C HCIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HAY4YHO-TIOMYJISPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); ucrnoap30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH Ui 00paOOTKH U Mepeadn
XUMHUYECKON MHPOpPMAIIUH U €€ IPEJICTaBICHUS B Pa3IMUHbIX (POpMax; MPOBOJIUTh KPUTHUECKUN aHAIIN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMalKHY, TOCTYNAOIEH U3 Pa3HbIX HICTOYHUKOB.

BJIAJICTh:

1. moaxoaaMu K 00BSACHEHUIO XUMHUYCCKUX SBICHUM, IIPOMCXOASIIUX B IPUPOJIE, OBITY U Ha
IIPOM3BO/ICTBE;

2. METOIaMH OIpeIeICHUS BO3MOKHOCTH ITPOTEKAHUS XMMHUECKHUX MPEBPAICHUI B Pa3IMYHBIX
YCIOBHUAX M OILICHKH MX IOCJICICTBHUIL;

3. cnocobamu 6€30MacHOro 00paIleHus ¢ TOPIOYUMHU U TOKCHYHBIMU BEIIECTBAMH, J1a00PaTOPHBIM
000opyI0BaHUEM;

4. MeTo1aMU TIPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAI[UH.

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




1 |Be3omacHOCTE XU3HEAEATEILHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4,
OIIK-6.8, OIIK-9.4, OIIK-9.5

2 | CtpourenbHble MaTepraisl. YacTp 2

OIIK-3.4, OIIK-3.12

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4yalouuxcs ¢ npenojanaresieM (110 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboThl Beero MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY
KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 16 0 16
IIpaktuueckue 3ausatus (IIp) 16 0 16
HWHast koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIbTAIIUU 10 KYPCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cavya 3adeTa,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOM pabOThHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas pa0doTa Ha aTTECTALMIO B CECCHUIO
(KOHCYNBTALUA IEPE SK3aMEHOM H cAada
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O061masi TpyA0eMKOCTh TUCHUILIMHBI (MOYJINA)
qachl: 108 108
3a4YeTHbIe eIUHHIbI: 3 3

5. Copep:xkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB M BUAOB Y4eOHbIX 3aHATHH
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)

KonrakTtHast pabdora (1o yuyeOHbIM

3aHATHAM), Jac. Kon
WHAUKATOPD
= a
8| Jexumm I13 JIP Bcero,
No Pasznesnsl TUCIIUITINHEBL S CP qac JOCTIDKEHHU
QO .
@) W3 HUX W3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
TpaKTH- MpaKTH- TpaKTH-
BCEro 4ecKyIo BCETO 4eCKyI0 BCErO - nun
HOATro- OATro- OATro-
TOBKY TOBKY TOBKY
L pazgen. ObmieTeopeTuuecKre
BOTIPOCHI XUMHH
OO01IeTEOPETUIECKUE BOIIPOCHI
1.1, | Fomereop p 1| 10 14 16 47 | 87 | ONK-1.1
XUMHUHU
2 |2 paznmen. CriennanbHbIe
BOTIPOCHI XUMHH
2.1. | CnenmanbHble Bompockl xumuu | 1 6 2 9 17 OIlIK-1.1
3. |3 pa3nen. MHas KOHTaKTHAs
paborta
3.1. | Kontposb 1 OIIK-1.1




4. |4 pa3gen. Kontpoib
4.1. | dopma KOHTPOJIS 1 4 OIIK-1.1
5.1. JIexuun
No | HanmenoBanue paznena o
. HanmMeHnoBanue u KpaTkoe CoAep:KaHue JTEeKIUi
pasn Y T€MBI JIEKIU I
Crpoenue aTomMa U CUCTEMATHKA XUMUYECKUX 3JIEMEHTOB
CocraB atroMHBbIX sifiep. M3oTonbl. CTpoeHHe 3JIEKTPOHHBIX 0007104eK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uncna.
1 OO1eTeopeTHIECKHE | [Thapyia 3amoMHEHNS SMEKTPOHAME ATOMHBIX OpOuTANei. [[pHHIHTI
BOTIPOCHI XUMUH IMaymu. Ipasuno Xyszaa. ITpasuno Kneukosckoro.
[Tepunonnueckwuii 3akon u Tadbsmmna J[.. Menneneera. [lepruoguaHocTs
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHSI.
XuMHYECKasi CBA3b U MEXKMOJIEKYJIIPHBIE B3aUMOICHCTBHS
1 O6meTeopeTquCKHe Xumuueckas cBa3b. KoBaneHnTHas [noJIsIpHas, HEIOJIApHasaA, AOHOPHO-
BOIIPOCHI XUMUHU AKICIITOPHAA, MOHHAsA CBA3b. Meramndeckas CBSI3b. BOIIOpOI[Ha?I CBA3b.
BnusiHue Tina cBsi3u Ha (PU3MKO-XMMUYECKUE CBOKMCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PeaKluii
XuMuueckass TepMoIMHaMHKa. TermoBoi 3 (HEeKT XMMHUYECKUX pPeaKI[Hii.
1 OOweTeopeTHIeCKue | [1onarye sprampmus. 3axon Decca, ceacTaie 3akona Iecca. [lonsTHE
BOIPOCHL XUMUH sHTponHs. VI3MEHEHHE SHTPOINH B X01¢ peakiuu. Dueprus [ mooca.
Camonpoun3BoOJIbHOE MPOTEKAHUE PEAKITUH.
PactBOpHBI U CBOMCTBA PaCTBOPORB
O6pa3oBaHue pacTBOPOB. PacTBOPUMOCTD, (haKTOPBI, BIUSIOIIUE Ha
PacTBOPUMOCTD BeliecTB. PacTBopuMocTh razos. 3akoH ['enpu.
L O6mereoperndeckue | KOHIEHTparust pacTBopoB. HachleHHbIC, HEHACHICHHBIC U
BOIPOCHI XHMUH nepeHachIleHHbIe pacTBOPbI. CrTOCOOBI BBIPAKEHUS KOHIICHTPALIUIA
pactBopoB. Auddys3us u ocmornueckoe napienue. OOHe CBOMCTBA
pactBopoB. U3oTornueckuii korduiment. 3akoH Paymns. Temneparypa
KHUIIEHUS ¥ 3aMEpP3aHUs paCTBOPOB.
1 O6HleT60peTI/IquKI/Ie CBOMCTBa METAJLIIOB
BOIIPOCHI XMMUH BsanmoelicTBre METAIIOB C BOJIOM, IeJIOYaMU, KUCIOTaMH.
JucniepcHbl€ CUCTEMBI.
Knaccudukanus qucnepcHbIX CHCTEM IO pa3Mepy YacTHUll U arperaTHOMY
2 CriennanbHele BONPOCHL | oo eroqmmo. CroiicTsa BEILECTBA B BBICOKOUCIIEPCHOM COCTOSTHUU.
XUMHN CBo0Oo1Has TOBEPXHOCTHAS dHEPTHsl. SIBIEHUS COPOIIHH.
DNEKTPOKMHETUYECKHUE SIBJICHUSI.
XUMHYECKHUE TIPOLIECCHI B BOKYIINX CTPOUTEIIBHBIX MaTepHuaiax
I'uncoBsle BSOKyIIME BEMIECTBA. XMMUYECKUI U1 MUHEPAJIBHBIN COCTAB
) CrenuanbHble BOIIPOCHI ravH. ['eHe3uc rivH 1 KaoJIMHOB. HOpTJ'IaH)]HeMeHT — XUMHUYECKHHN U
XUMUH MHUHEPAIBHBIN COCTaB, MOTy4YeHUE. B3auMoielicTBue MUHEPAIOB
nopTJIaHeMeHTa ¢ Bojoi. Koppo3us neMeHTHOro KaMHs 1 OeToHa.
Buasl kopposuu.
OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.
OCHOBHBIE KJIaCChl OPraHUUYECKUX COSAMHEHUHN U MOJIMMEPOB.
2 CriennanbHele BONPOCH BricokoMonekynsipHble coeiuHeHus. TepMoniacTUuHbIe U
XUMHN TEPMOPEAKTUBHBIE OJUMEPBl. XUMHUUECKasi CTOMKOCTh, CTAPEHHUE U
JECTPYKIIUS TOJIUMEPOB.
5.2. IlpakTuyeckue 3aHsATUS
No HaunmenoBanue paznena
" | ¥ TeMbl IPAKTUYECKHUX HanmMenoBanwme u cofiep:kaHne NMPaKTHIECKUX 3aHATUN
a3l 3aHATUN




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

Kiraccudukanus HECOpraHM4ecKuX COeIMHCHUM

Kiraccudukanus HeOpraHM4ecKux COeTUHEHNUH (OKCHIbI, KUCIIOTHI,
OCHOBAHMSI, COJIU CPEJIHHUE, KUCITbIE, OCHOBHBIE): Ha3BaHMS, OCHOBHBIE
XUMHUYECKHNE CBOMCTBA.

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

OcCHOBHBIE 3aKOHBI U TTOHSITHUS XUMUHU

OcCHOBHBIC 3aKOHBI XUMUUO COXPAHEHUSI MAaCChl, ITOCTOSTHCTBA COCTaBa,
KpaTHBIX OTHOIICHUH, ABorajapo). OCHOBHBIE MMOJIOKEHHSI aTOMHO-
MOJIEKYJIIpHOTO yueHus. KonnuecTBo BeiecTBa. DKBUBAJICHT BEIIECTBA.
Pacuér 3KBUBaNICHTHBIX MACC CJIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMuueckasi KHHETUKA U paBHOBECHE.

CxopocTh XUMUYECKOH peakiuu. DakTopsl, BIUSIONIME HA CKOPOCTh
peakuuii. 3akoH aeictBus Macc. [Ipasuno Baut-I'odhda. Dueprus
akTUBaIMu. YpaBHeHUE AppeHuyca. BiusiHue karanuszatopa Ha CKOPOCThb
XUMHUYECKHUX PEAKIIUH.

OOpatumbie peakiui. XuMU4Yeckoe paBHoBecre. KoHcTaHTa paBHOBECHS
B FTOMOTEHHBIX U F€TEPOreHHBIX Mpoleccax. CMmellieHre paBHOBECHS.
[Ipunnun Jle Hlatense.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

PacTBOpBI M CBOMCTBA pacTBOPOB.

PacTtBopsI anekTponuToB. CHUIIbHBIC U CITA0BIC JICKTPOTUTHI.
Jluccoumarnus cojieid, KUCIOT, OCHOBAaHUM. DIICKTPOJIMTHICCKAS
nuccornmanusi. CTerneHb U KOHCTaHTA IUCCOIMAIMU. 3aKOH pa30aBICHUS
OctBanpaa. Monnoe nmpousBenenre Boasl. BogopoaHsiil mokasaTeb.
Bupl cpenbl B BOAHBIX pacTBopax. I'mapoaus coneit. CriocoObl YCUICHUS
TUAPOIN3A.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pC€aKnuu.

Crenenb okuciieHus 3jieMeHTa. OKUCIHTEILHO-BOCCTAHOBUTCILHBIC
pCaKlu, UX THUIIbI. OKHCIUTEIIN U BOCCTAHOBUTEIIH. HaHpaBHCHI/Ie
IMPOTCKAHUSA OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IPOLCCCOB.

OO6mereopeTnvecKue
BOITPOCHI XUMHU

OCHOBBI 2JIEKTPOXUMUH.

Bo3HHMKHOBEHME CKauKa MOTEHILIMAIa Ha TOBEPXHOCTH pa3jiena MEexXay
METaJUIOM U pacTBOpoM. Bomopoansiii anektpoa. CtanmapTHbIe
JJIEKTPOIHBIE TOTEHIMANIBI. Y paBHeHUe HepHera. P akTuBHOCTH
METaJUI0B. XMMHYECKUE CBOMCTBA METAJUIOB.

["anpBaHnyeckue 37eMEeHTHI. Y CTpOUCTBO 3neMeHTa Januaisa — Sxkoou.
Pacuer D/IC.

OnpeneneHre KaToAHBIX U aHOJHBIX MPOIIECCOB IIPH IEKTPOIIH3E,
orpeziesieHUe MPOTYKTOB JIEKTPOn3a, 3akoH dapanes.

CHCI_[I/IS.JIBHLIC BOITPOCKHI
XUMHNHU

Koppo3sus meramios, MeTons! 3auThl OT KOPPO3HH.

Koppo3sust meramios. Buasl koppo3un. MeTos! 3alIUTHl METAILUIOB OT
KOppO3UH. 3alUTHBIE MOKPBITHS. BUIbI MOKPBITUH, aHOAHBIE U KATOHBIE
MTOKPBITUS. DIEKTPOXUMHAYECKAS 3alUTa, IPUHIINI IEHCTBHUS.

3

KonTpons

3auéTHOoe 3aHATHE

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

Ne
- Y TEMBI JJA0OPATOPHBIX HaunmenoBanme u coaepkanue 1a00paTOpHBIX paboT
P pabot
1 OG61eTeopeTHIecKre Knaccudukanmss HEOpraHm4ecKux CoeTMHEHUH.
BONIPOCHI XHMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.
06 OCHOBHBIC 3aKOHBI M TTOHATHUS XUMUN
1 METCOPCTHICCKUC | Oppenenenne MOIIPHOM MacChl SKBUBAICHTA H (BakTOpa
BOHPOCET XUMHH SKBUBAJIEHTHOCTH MPOCTOTO U CJI0KHOTO BEIIECTBA.
1 O6imereopeTuecke Xumuueckasi KHHETUKA U paBHOBECHE




BOITPOCHEI XUMHHU

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

PacTtBOpHI M CBOMCTBa paCTBOPOB

1 O6H_[CTeOpeTI/I‘IeCKI/IC I/IsyquHe mponecca qucconranmuy BEIICCTB B paCTBOpax,
BOIIPOCHL XMMUH HU3YUCHHUC MMpoLecCa ruaApojin3a CoJIeii.
OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaknuun
1 OO61meTeopeTHYECcKHe H3yyeHue OKMCIUTEILHO-BOCCTAHOBUTEIIBLHBIX PEaKIIUil IepMaHraHaTa
BOIIPOCHI XUMUU KaJlyis, AuxXxpoMara KaJiusd, ﬁOI[PII[El KaJiiAa B 3aBUCUMOCTH OT CPC/AbI
pacTBopa.
XuMUs METAJIIOB
1 O6mereopeTHyecKue OO6mue Gpu3nUecKre ¥ XUMUYECKHE CBOMCTBA METAIIOB (B3aMMO/ICHCTBHE

BOIIPOCHI XUMHU

¢ HEMETAJUIaMHU, BOJOH, KUCIOTaMH, KUcIoTaMu-okucaurersmMu: HNO3

pa36, HNO3 xonn, H2SO4 kon).

5.4. CamocTosTenbHas paboTa 00yJaronnxCs

Ne | HaumeHoBanue paznena .
ConeprxkaHne caMOCTOSTEbHON paboThI
pa3ll| JHUCLUMILIUHBI U TEMbI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpOit
1 ETEOPETUYECKUE >
BOIPOCH XUMHH 3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE IOMALIHETO 3a/1aHMUSI.
[Toaroroska K 3a4€ry.
XUMHUECKas CBA3b U MEKMOJIEKYJISIPHbIE B3aUMOJCHCTBHUA.
T THYECKU PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpOit
1 LIETEOPETUYECKHE >
BOIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JIOMALTHETO 3a/1aHMUS.
[Toaroroska K 3a4€ry.
DHepreTuka XUMUYECKUX PeaKIui
omereopeTnueckue | PaboTa ¢ KOHCIIEKTOM, OCHOBHOU U JIONOJHUTENIBHOMN JTUTEpaTypoit
1 it p >
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMALIHETO 33/ 1aHUS.
IToaroroska k 3a4€ry.
Knaccudukanmst HeOpraHm4eckux coeuHEeHUN
1 O61ieTeopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM Y JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHA PECYPCaAMM, BBIITIOJIHCHUC JOMAIIHETO 3a/laHNA.
Odopmienne otuéra no nabopatopHoit padote. [lonroroska k 3auéry.
OcCHOBHBIE 3aKOHBI U TIOHITHS XUMUHU
1 O6uiereopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JTUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMH PECYPCAMHU, BBITIOJIHEHUE JJOMAITHETO 3a/IaHMUS.
Odopmienne otuéra no mabopatopHoit padote. [lonroroska k 3auéry.
XuMHuecKkasi KHHETHKA U paBHOBECHE
1 O6uiereopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOMW U JOTIOJTHUTEIHHOM JIUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 3a/IaHUS.
Odopmnenne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.
PacTtBOpEI M CBOMCTBa pacTBOPOB
1 O6ueTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJHUTEIBLHOM JINTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 3a/IaHUS.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOW U JIOTIOJTHUTEIIHLHOU JIUTEPATyPOH,
BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUC JOMAIIHETO 3a/laHNA.
Odopmnenne otuéra no nabopatopHoit padote. [loaroroska k 3auéry.
06 OCHOBBI 2JIEKTPOXUMUH. | aTbBaHUUECKHE DJIEMEHTHI.
1 IIETCOPCTHICCKUC | PaGoTa ¢ KOHCIIEKTOM, OCHOBHOI 1 JOTIONHUTENHHO TUTEPaTy PO,

BOITPOCHEI XUMHHU

SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3alaHNA.




Odopmiienne otuéra no gabopatopHoii padore. Iloaroroska k 3a4éry.

OO6mereopeTHIecKre
BOIIPOCHI XUMHHU

XUMUS METAJIOB

PaGoTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTIOJTHUTEIBHOU JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCaMU, BHIMIOIHEHHE JOMAILTHETO 3aJaHHUsl.
Odopmnenne otuéra no jJadboparopHoii padore. [logroroska k 3a4éry.

CrenmanabHbIC BOITPOCHI
XUMHNHU

Koppo3zus meTamioB. MeToibl 3aIUThl OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOM U JTOTIOJHUTEIBHOU JIUTEpaTypoOil,
QJICKTPOHHLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

CrernuanbHbIe BOIIPOCHI
XUMHAH

,Z[I/ICHepCHBIe cucTeMbl. XMMHYCCKHE IpOoLECCChI B BSKYIIUX
CTPOUTCIIbHBIX MaTCpHaIax

Pabota ¢ KOHCIIEKTOM, OCHOBHOW U JTOTIOJHUTEIBHOU JIUTEPaTypoOi,
QJICKTPOHHBLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
[ToaroroBka k 3auéry.

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNHU

OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.

Pabota ¢ KoHCTIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHOM JINTEPATypOH,
SJICKTPOHHBIMU PECYpCaMHU, BBIIIOJTHCHUEC JOMAIIHETO 3a/JaHuA.
[ToaroroBka k 3auéry.




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

VYyebHas nporpamMma BKJIFOUAET HE TOJILKO ayJUTOPHBIE 3aHSTHS, HO yJIETsSET BaXKHOE BHUMAHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. /st yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl yueOHBIM MaTepuaioM (ydeOHHKa, IEPBOUCTOYHHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
00pas3ily; pelieHre BapuaTUBHBIX 3aa4 U YIpaKHEeHU; Eciii caMOCTOSITENIbHO HE y1aeTcs pa3o0parhes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[Iporpammoi JUCHUMIUIMHBI IPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHH, HA KOTOPBIX 1a€TCs
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTeprall, MPAKTUICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONArarouX
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&2XKHBIM 3TallOM HU3YUYCHHUSA AJUCHUIIIIMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00y4arnMXxcs, KOTopas BKIIOYAET B C€0s M3yUYCHUE TEOPETUICCKUX BOIIPOCOB JTUCIUTIIINHBI, TOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOro OCBOCHUA JUCHHUITIIMHBI H€O6XOZII/IMO rmocemiarb BCC 3aHATUA, T.K. JIIO6OI7I IIPOITYCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U Ha60paTOpHI)IX 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

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

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

Kon u HaumeHnoBanue
Ne KonTponupyemble paziesnsbl AUCIUITTUHBI . Bun onienovynoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIICTCHITHH
Y CTHBIN OIPOC, TECTHI
1 | OOmereopeTnyeckre BOMPOCHl XUMUU OIlIK-1.1 poc, ’
pelieHue 3aaay
CTHBIN OMPOC
2 |CnenuanbHble BOIPOCH XUMHUH OIIK-1.1 Y poc,
pEIICHHE 33124, TECTHI.
CTHBII OMpoc
3 |Kontpons OIIK-1.1 Y poc,
pelIeHre 3a1a4, TECThI
CTHBII OMpoc
4 | Dopma KOHTpOIIS OIIK-1.1 Y poc,
pelIeHue 3a1a4, TECThI.




7.2. TurnoBble KOHTPOJIbHBIC 3aJaHUSI WU MHBIE MaTepHaJIbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOAUMBIC ISl OLICHKW 3HAHHMH, YMEHUI U HABBIKOB U (WJIM) OIbITA MPOGECCHOHAIBHOM IeATeILHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[Tonyyenue 3auéra Mo TUCHMILIMHE MPEATIOIAracT BEITOTHECHUE ABYX aTTECTAIMOHHBIX PadoT 3a
CEMECTp JJIs IPOBEPKHU C(HOPMUPOBAHHOCTH MHIUKATOpa HocTrxkeHus komrerennui OIIK 1.1, 1.3, 1.4.,
15

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

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

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

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

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

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

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

Ne5. 3anmcath AHCCOIMAIMIO BEMIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOTHAS KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTaliioHHON paboThl Ne2

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

Ne2. TToaBepratotcst 11 THAPOIU3Y pacTBOphI cienyronmx coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS TUAPOIN3a COOTBETCTBYIOIINX COJIEH.

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1Sl KaXkKI0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCITUTENEM, KAKOE — BOCCTAHOBHUTEJIEM; KAKOE€ BELIECTBO OKUCIISIETCS, KAKOE BOCCTAHABIIMBAETCSI.

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

Ne4. Beruucnute 9/1C raabBaHMYECKOT0 3JIEMEHTA, COCTOAIIETO U3 TUIACTUH KaJMUsl U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHteHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUTh CXeMy
3JIEMEHTa, HalMCcaTh YPaBHEHHUS dJICKTPOIHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

No5. Kakyro maccy Ca(OH)2 nyxHO 106aBuTh K 50 J1 BOABI, UTOOBI YCTPAHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/?

7.3. CucteMa OlIeHUBAHHS PE3YILTATOB O0YUYEHHS MO AUCHUILITHHE (MOAYIIIO) MPU MPOBEACHUH TEKYIIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

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

- TOYHOE MCIIOJIb30BaHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHICCKU I'PAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPHEHTHPOBATHCS B TCOPHUSAX, KOHIIETITUAX M HAIPABJICHHUIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOATEIILHO U TBOPUYECKH PEIIaTh CIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BIIaJIeeT HHCTPYMEHTApHUEeM YYeOHON AUCIUIUIMHBI, YMCHHUE €T0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

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

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHILICIIUAX U HAITPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

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

- BIaJIceT MHCTPYMEHTapUeM MO JUCIUILINHE, YMEHUE €T0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

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

- cpeIHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueil mporpaMmme
KOMIIETCHITU;

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




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUHN 0 AUCLUILINHE,

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

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

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLIEIIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

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

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

- paboTa 1oJ] pyKOBOJICTBOM IIPEIO1aBaTelsl Ha PAKTUYECKHUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3a1aHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yMEEeT UCIOJIb30BaTh HAYYHYI0 TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AITOPUTM BBITIOJTHEHUS 33/JaHUN

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

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

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

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

[98)

aTOMOB.

. [lepnoanueckuii 3akoH u nepuoanueckas tabmuna [1. 1. Menneneesna.

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

. XumMu4eckas cBsa3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

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

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

10. TemmnepaTypa kKak ¢pakTOp KHHETHUKH XUMHUYECKUX PEaKI|ii: BO3IEHCTBHE TEeMITIEpaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

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

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

13. DnekTponutuyeckas aucconuanus. CHUIbHBIE U CIa0bIe AIEKTPOJIUTHI: ONPEIEICHUE, TPUMEPHIL.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHrne XMuMUYECKOro paBHOBECHSI TIPU TUCCOIUAIIUU (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

14. lonHoe npowusBeacHNE BOAbL. Bomopoanblii mokazaTens cpenbl. PacueT pH CHIIBHBIX U CIIa0bIX
AJIEKTPOJIUTOB.

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

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

16. JlucriepcHbIE CHCTEMBI, WX KJIacCHU(UKAIHSI, CTPOSHUE MHIICILIBL.

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

18. 'anpBaHUYECKUI AIIEMEHT: MPUHITUIT PaOOThI, IIPOIIECCH HAa KaTOAe, MPOIIECCHl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHUE HepHceTa — BeIUKCIIEHHE OTEHIIMANA IS AiekTpoaa. CTanaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

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

20. Koppo3ust METaJUIOB B KHCIIOW, HEUTPaTbHOU Cpe/ie B KUCIOPOIHON U OECKUCIOPOIHOM cpejie.
Buasl koppo3un. MeTobl 3a1U Tl METANIOB OT KOPPO3UH.

21. BaxkHeiilive NpupoIHbIE COEAUHEHUS KabIUs, BO3YIIHbIE U THIPABINYECKUE BSHKYIIINE
CTPOUTEIIbHBIE MAaTEPHUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUN U TBEPACHUHU.

22. IlomumepHble MaTepHalibl, X 0COObIe CBOMCTBA, OCHOBHBIE BUbI TOTUMEPOB, O0IACTH UX
MIPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHusl IS MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

1. HartucaTh ypaBHEHHE XUMUYECKON PEAKIINH, PACCTABUTh KO (UITUCHTHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH SKBUBAJIICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

4. Paccuutath M3MEHEHHE CKOPOCTH XUMHUECKOW PEaKIy MPU U3MEHEHNUN KOHIICHTPAIIMU BEIIEeCTB
WJIU TEMIIEPATYPHI.

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

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

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

9. BbruncauTh Maccy BEIIECTBa, BBIIEIUBIIETOCS MIPH 3JEKTPOIH3E.

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

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

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3aAaHus A1 IPOMEKYTOUHOM aTTecTaliu pa3MeleHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/course/index.php?categoryid=8)

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

7.5. Meroauueckue MaTepualibl, ONPEACISIIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHU, YMEHUM, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeTeIbHOCTH, XapaKTePU3YIOIINe ITarbl (JOPMUPOBAHUS KOMITIETSHITHIA
[Ipouenypa npoBeaeHUs NPOMEKYTOYHOM aTTECTALMU U TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
perIaMEHTUPYETC JIOKAJIbHBIM HOPMATUBHBIM aKTOM, OINPEIEIISIOIIUM ITOPSAI0K OpraHu3aluu U
MPOBEJICHUS TEKYIIET0 KOHTPOJIIS YCIIEBAEMOCTH U MIPOMEKYTOYHOM aTTeCTaIllui 00yJaroIInXCsl.
[Ipouienypa orenuBaHust HOPMUPOBAHKS KOMIIETEHITUN TTPH TIPOBEICHUN TEKYIIIETO KOHTPOJIS MMPUBEICHA B
1. 7.2. TUnoBbie KOHTPOJIbHBIC 3aJJaHHS WJIM MHBIE MaTEpUaJIbl TEKYIIEr0 KOHTPOJISI IPUBEICHBI B 1. 7.3.
Texkymuii KOHTPOJIb OCBOCHMSI KOMIIETEHIIMI IO TUCLIMIUIMHE TPOBOJNUTCS MPU U3YUEHUHN



TEOPETUIECKOr0 MaTepuasa, BHIOJHEHUH 3aJaHU Ha IPAKTHUECKUX 3aHATHUIX, CIaue OTYETOB IO
71ab0paTOPHBIM paboTaM, BRIMOJTHEHUN WHANBUIYAIBLHBIX 33JaHUi B JOpME KOHTPOIBHOU pabOTHI,

pacyeTHo-

rpadudeckoit padboThl. TeKyIeMy KOHTPOJIIO TOIICKHUT MOCEIIAEMOCTh CTYICHTAMH ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.

HToroBoii oneHKOH OCBOCHHS AUCIUIUIMHAPHBIX KOMIICTCHIUH (pe3y/IbTaTOB 00YUCHHS 110
JUCHHUIIINHE XUMHUS SBJISICTCS IIPOMEKYTOYHAs aTTecTalus B popMe 3a4éTa, IPOBOIUMAS C YICTOM
pe3yJIbTaTOB TEKYILETO KOHTPOJIS B CEMECTPE.

7.6. Kputepun onieHuBaHUs CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKA «XOpOLIO» OrneHKa «OTJIIMYHO»
HOY» o»
«HE 3a4TCHOY «3a4YTEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMITIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN». «BBICOKUI».
Kommereniuu He Kommerenimmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OTCYTCTBYIOT, | CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHbI 3HAHUN. Y MEHHS HOCSIT _ | BeecToponHue. Ymenus
i — (dbparMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapaxTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIOTCS K PEIICHUIO KaK
Xapaxrep. PEIICHUIO TUTIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyeTcs 3aJIaHuM. HECTaHJaPTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAsI aJJaITUBHOCTH
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHUe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBAaTh U | OCHOBHBIX MOHSTHUIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBITIOJTHCHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBO/IBL.

He moxer
000CHOBATh
ANTOPUTM
BBITIOJTHCHHMS
3aJlaHui.

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

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

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

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

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apI/I(bMeTI/I‘IeCKOG OT BBICTAaBJICHHBIX OLICHOK I10 OTACJIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIIIO»/«3a4TEHO» BBICTABJISETCS, €CIU CpeiHee apuhMETHIECKOe HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIO0BIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU Cpe/iHee apu(hMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1aTENILCTBO, IO/l U3JaHNs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 [Bonrpomerok B. B., O0mas xumus, Munck: Beiaiiimas mkosna, 2012

http://www.iprbooksh
op.ru/20236.html

XamutoBa A. U., Aatonona JI. B., byceiruna T. E., Ky3nenos A. M., OCHOBBI

2 oprann4eckoi xumuu. OpraHun4ecKkue MoJauMepHble MaTepuaibl, Ka3ans:

Kazanckuii HalMoOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKUI
yHuBepcurteT, 2010

http://www.iprbooksh
op.ru/61993.html

CemepukoB U. C., I'epacumona E. C., ®uznyeckas XuMusi CTPOUTEIIbHBIX

3 |marepuanos, ExkarepunOypr: Ypanbckuii ¢henepansHbiii yHUBepcuTeT, ObC

ACB, 2015

http://www.iprbooksh
op.ru/68308.html

JlomoJHUTENbLHAA JJUTEPATYPA




AobakymoBa P. A., Akumos JI. ., Aaapeesa H. A., banemakos M. /1.,
I'onuaposa U. B., Muuuk B. B., Muponos A. M., Muponos /I. A., [1aBios A.

http://ntb.spbgasu.ru/

1 W., Cysepuena O. JI., Yxuna A. B., Xaauna O. M., Akumos JI. ., Xumus, elib/00091/
CII6., 2008

2 | AxwmeroB H. C., O6miast u Heopranudeckast xumusi, M.: Beicir. mik., 2002 59

3 I'ensdman M. U., KosaneBuu O. B., FOcrparos B. I1., KomnouaHas xumus, https://e.lanbook.com

Canxkr-IlerepOypr: Jlans, 2023

/book/288854

yausepcutet, O9bC ACB, 2013

Axumos JI. K., Augpeea H. A., Akumos JI. ., Xumus, Cankr-IlerepOypr:
1 [Cankr-IlerepOyprckuii TOCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN

http://www.iprbooksh
op.ru/26881.html

OO6yuaromuecs u3 yrciia MHBaMI0B 1 il ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B hopMax, afanTHPOBAHHBIX K OTPAHUYCHUSM UX

310POBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «HTepHET»

DJIEeKTPOHHBIN ajpec pecypca

O6mas xumust i cryaentos CIIOGIACY

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

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
VYuebHoe nmocodue. 2-¢ u3j., crep. - CI10.: M3naTenbscTBoO
«Jlauby, 2009. - 528 c.

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

XuMus B CTPOHUTCIILCTBEC

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

[Terpoa XMW BAXKYIHINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

AxmeroB H. C. O6mias u HeopraHudeckas XuMus: Y 4eOHUK. — 8
-¢ u3., crep. - CI16.: M3naTenbcTBo «Jlanby,2014. - 752 C.

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

OcHoBbl xumuu. MaTepHeT-y4ebnuk (A. B. Manyiinos, B. U.
Poanonos, HI'Y, HoBocubupck)

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

8.3. Ilepeuennb COBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

DJIEKTPOHHO-O0MOIMOTEeYHasl cucTeMa n3iarenbersa "Jlans"

https://e.lanbook.com/

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Hayunas snexrponnas 6ubnumoreka eELIBRARY.RU

Hayunas s;mekTpoHHas
oubauoreka eLIBRARY.RU

Poccwuiickast rocygapcTBeHHas OubInoTeKa

www.rsl.ru

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

www.spbgasu.ru

Nudopmannonnas cetrb CHEMMET (Poccust) Ha cepBepe XUMHUYIECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYIMTHOCTBIO 0a3 JAaHHBIX TTO XUMUH
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), pacIipe/ieJIeHHbIX Ha -CepBepax B
npeenax pocCUrUCKoM yacTu ceT Internet u BkirodaeT oTe4eCTBEHHBIE U
3apyOekHbIe HHPOPMAIIMOHHBIE PECYPCHI IO XUMUHU

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypcbl CIIOIACY

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

[epuonnueckue nznanus CII6IACY

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




8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH 00pa30BaTEIILHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO O0ecCTIeUeHUs

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
CaenieHusi 00 OCHAIEHHOCTH Y4eOHBIX ayIMTOPUIN M MOMEHICHUH U1 CaMOCTOSITEIbHON padOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsi CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu 00yueHus

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

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

40. I[TomemeHus UIsl CAMOCTOSATEIBLHON PaOOTHI

[Tomerenue 151 CaMOCTOSTEIILHOM paOOThI
(untanbHBIN 3271 OnOIMOTeKH, aya. 217): I11IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TMOIKIIOYCHHEM K
cetr «MHTepHET» M 00ECIIeYeHHEM JOCTYIIa B
3NEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIGI'ACY.




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

Meb6ens: Ctoubl (MapThl), TOCKa MEIOBas, TOCKa
MapkepHas, cton nadopatopusiii JID-J100, cron
naboparopHsblii Mansiii JIO-O0, mkad BHITKHOMN C
MOABOJIOM BOJIbI,

OO6opynoBanme: MPOCKTOP, IKPaH, BECHl TEXHUIECCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopaTopHbIii peoctar, kouaykromerp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHUTHBIC MEIIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neuys mydenbHas 3 1
CHOJI-3/11, cymmnbabiit mkadg NOL 24/200, pH-
MeTp-MuuMBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYETYUK a3POUHOB
«Candup»

Xumudeckas nocyna (mpoOUpKH, IITATUBEI, CTAKAHEI,
KOJIOBI, OIOPETKHU, MUTIETKH, IITATUBHI JJI TPOOUPOK),
XUMUYECKHUE PEAKTUBBI.

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLMAIIUU KUCIOT ,IENI04Yed U Coliell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

40. YueOHble ayTMTOPUU IJIs1 IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THITa, KOMIIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHue Kk komnsiorepHoit cetu CII6I'ACY,
BbIXOJ1 B MIHTEpHET

Z[J'ISI HWHBAJIWJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHAJIBHBIC YCIIOBHA IJIA ITOJIYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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