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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
MOJIy4YeHUe 3HaHUH M0 XUMHHU, oOecrieunBarollell OCHOBY MOJATOTOBKHU OakaliaBpa, TOCTaTOUHOM J1st

pelieHus

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

N3yuenue:

1. COBpeMEHHBIX IIPEICTABICHUM O CTPOCHUM BEUIECTBA, O 3aBUCUMOCTH CTPOEHUS U CBOMCTB BEILIECTB
OT MOJIOKEHHUS COCTABJISAIOIIMX MX 3J1eMEHTOB B llepuoamueckoil cucteme M xapakTepa XWUMHUYECKOW CBSI3U
MPUMEHUTEIBHO K 3aJJa4aM XUMUYECKON TEXHOJIOIUU;

2. OpupOAbl XMMHYECKHX pPEAKLUUH, HCIOIb3YEMBIX B IPOU3BOJCTBE XHMHUECKMX BEUIECTB U
MaTepHaoB, KHHETUYECKOTO U TEPMOJUHAMHYECKOTO MTOAX00B K OITMCAHUI0 XUMUYECKUX IPOLECCOB € LEIbIO
ONTUMM3ALMH YCIOBUM UX TPAKTUUYECKON pean3aluu;

3. BaXXHEWUIIMX CBOMCTB HEOPraHMYECKUX COCAMHEHUH U 3aKOHOMEPHOCTEM WX HW3MEHEHUs B
3aBHCUMOCTH OT ITOJIOKEHUS COCTABIIAIOIIMX UX AJIEMEHTOB B llepuoanyeckoii cucreme;

4.  COBpPEMEHHBIX
MaTepUaIoBEICHUS.

TEHACHUMHA  Pa3BUTHUA

HEOpPTraHUYeCKOn

XUMHHN n HCOPraHu4CcCKoro

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

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

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

OIIK-1 Cnocoben
YUUTHIBATh COBPEMEHHbIE
TEHCHIIMH Pa3BUTHUS
TEXHHUKHU 1 TEXHOJIOTH B
obnactu TexHochepHo
0e30IMacHOCTH,
U3MEPUTENLHON U
BBIUHCIUTENHHON TEXHUKH,
UH(GOPMaIMOHHBIX
TEXHOJIOTHI MPH peleHnn
TUTIOBBIX 33724 B 00J1aCTH
npodeccuoHaNbHOM
NeSITENIbHOCTH, CBSI3aHHOU
C 3aIMTON OKpYKaroLIEen
cpenbl U obecrieueHneM
0e30MacHOCTH YeIOBEKa;

OIIK-1.1 JIemoHcTpupyer
MOHMMAaHHE COBPEMEHHBIX
TEHCHIINIA Pa3BUTHUS TEXHUKH
U TEXHOJIOTUH B 001acTu
TexHOChEepHOH 0€30MacHOCTH

3HaeT
XUMHUYCCKYIO TCPMHUHOJIOTUIO, CBOMCTBa
XUMHNYCCKHUX OJJICMCHTOB H HX COCHHHGHHﬁ,

COCTaBIISIOLIUX OCHOBY CTPOUTENIbHBIX
MaTepUasoB

yMeer

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

BJajJeeT

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

VK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTHYECKHUI aHAJIN3 U
CUHTe3 uHpopMaIuuy,
MPUMEHSTh CUCTEMHBIN
MOJXOJ AJISl peLIeHUS
MOCTaBJIEHHBIX 3a7a4

VK-1.1 OcymectBusier
CHCTEMHO-CTPYKTYPHBIH BEIOOP
MH(OPMALIMOHHBIX PECYpPCOB (B
TOM 4ucIe B Lu(dpoBoi cpese)
JUIsI TOMCKa HHGOpMauu B
COOTBETCTBUU C IOCTABICHHOU
3agadyen

3HaeT
MepeYeHbh OCHOBHBIX CIPABOYHBIX MAaTEPUAJIOB,
TAOJIMIL, CXEM 110 XUMUH

yMmeeT

MOJI30BaTHCSA, MOTyYaTh CIPABOYHBIC JTaHHBIC
13 CIIPAaBOYHBIX MAaTEPUAJIOB, CXEM, TAOJIUII
BJajeeT

MOJTYYCHUS CIIPABOYHBIX JTAHHBIX M3 OCHOBHBIX
CIIPAaBOYHBIX MATEpPUAJIOB, CXE€M, TaOJuI[ U
uHpopMalMi O HA3HAYEHWH © O0JaCTsIX
MPUMEHEHUS] OCHOBHBIX XHMHYECKUX BEIIECTB
1 X COCTUHEHUN.




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBIICHHBIX 337134

VK-1.2 Brigasiser
uHpOpMaIIHIo, 3HAUUMYIO JIJIs
IIOCTaBIICHHOHU 3aJa4u

3HaeT

3aKOHBI, 3aKOHOMEPHOCTH U TIOHSATUS XUMHUH,
MX MATEeMaTUYECKUW anmapar, CBOWCTBA H
CTPOCHUE HEOPTAHUYECKUX COCAUHECHUM

ymeer

0000IIaTh W  HUCIOJL30BaTh XHUMHYECCKHE
3aKOHBI M CBOMCTBA XMMHUUYECKUX JJIEMEHTOB U
WX COCIWHEHWH JyIsl PElIeHUs] MOCTaBICHHOMN
3aJa49u

BJIaJeeT

Kak 0000meHus, Tak W JauddepeHIranum
€CTECTBEHHO-HAYYHBIX 3aKOHOB ISl PEIICHUS
IMOCTaBJICHHOM 3a1a4uu

YK-2 Cnocoben
ONPEAENATh KPYT 33/1a4 B
paMKax IOCTaBICHHOM
1[eJIU ¥ BRIOUpaTh
ONTUMAJIBHBIE CTIOCOOBI UX
peleHust, UCXOIs U3
JIEUCTBYIOIKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAaHUYEHUI

VK-2.4 CocraBnsier
MOCJIEI0BATEIbHOCTh
(asiropuT™) pelieHus 3a1a4u

3HaeT
MaTEeMAaTHYECKUN ammapar s TPOBEACHUS
pacyeToB 1o pa3aesiaM XUuMUHU

yMmeet

pemiate  3aadd  MPEAMETHOH  00JIacTw,
OTIINYaTh (PU3UYECKH U XUMHUYECKUN TPOIIECC,
MPOTEKAOIINE HAa 00BEKTE PO ECCHOHATHEHON
JIESITSIIBHOCTH

BJajeeT

U aJITOPUTMAMH PEIICHUS 33724 M0 OCHOBHBIM
(U3HKO-XMMHYECKUM 3aKOHAM

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JanHnas qucuuruinHa (Moayiib) BKirodeHa B biok «/lucuumunel, moxynu» b1.0.14 ocHoBHOIM
npodeccuoHalibHOI 00pa3zoBarenbHOl porpammsel 20.03.01 TexHochepHas 6€3011aCHOCTb U OTHOCUTCS K
00s13aTeNbHOM YacTH Yy9eOHOTO IJIaHa.




JIMCIUIIINHA OTHOCUTCS K 0a30BOM YaCTH MAaTEMATHYECKOIO U €CTECTBEHHO-HAYYHOI'O IUKJIA U
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX U YMCHHAX, IPUOOPETEHHBIX B pE3y/IbTaTe

OCBOCHMS XMMHH (0a3MCHBIM YPOBEHB), (PH3UKH M MAaTEMATHKHU TP MOJYYCHHH CPEIHEr0 00IIero
00pa3oBaHus. Y CICIITHOMY OCBOCHHIO JUCITUIUIMHBI COMYTCTBYET MapajlieIbHOE U3YUCHHE (PU3HKU 1
MaTEMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX JHCIIUILIHH.

Jlns ycrenHoro oCBO€HUS AUCHMILIIMHBI CTYJICHT JIOJIKEH

3HATh:

1. BaXXHEHIIINE XUMUYECKHUE TTOHSATHSI: BEIIECTBO, XUMHUYCCKHH 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpPHAS MACChl, HOH, aJUIOTPONUS, U30TOIbI, XUMHUYECKasI CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHMSI, PACTBOPHI, DJIEKTPOJIUT U HEAJIEKTPOJIUT,
3JIEKTPOIUTHYECKAS JUCCOIMAIUS, OKUCIUTEIb U BOCCTAHOBUTEb, OKMCICHUE U BOCCTAHOBJICHHUE,
TEIIOBOM 3PP EKT peakiyu, CKOPOCTh XMMHUYECKOM peaKIuu, KaTajanu3, XHMHYECKOC PABHOBECHC;

2. OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHS MaCChl BEIIECTB, TOCTOSTHCTBA cocTaBa, [lepuoanaeckuii
3aKOH;

3. OCHOBHBIC TCOPUH XUMHUHU: XUMHUYECKON CBSI3H, JICKTPOJIUTHICCKON TUCCOLNAITIN;

4. BaKHEUIIIME BEIIECTBA U MaTepHUAIIbl: OCHOBHBIC METAJIBI 1 CIIaBBI, CEPHAs, COJISTHAS, a30THAS U
YKCYCHasl KMCJIOTBI; IIEJI0YH, aMMHUaK, MUHEPAJIbHBIC YI0OPEHUS, METaH.

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

2. ONIpeACIATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCIMHEHUSX, 3apsi/i MOHA, XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCAMHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEIND;

3. XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MIEPUOOB IO UX MOJ0KeHHI0 B [lepuoanueckoii cucreme
J .. MenneneeBa; 00IIMe XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKHX COCIMHEHMI;

4. 00BSCHATB: 3aBUCHMOCTH CBOWCTB BEIICCTB OT X COCTAaBa U CTPOCHMSI; IIPUPOY XUMHUCCKOM
CBSI3U (MOHHOM, KOBAJIGHTHOM, METAJNTUYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIINH U
MOJIOKECHUSI XHMHYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

5. BBITIOJIHATH XUMHUECKHUH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUIECKUX
BEILIECTB;

6. MPOBOIUTH CAMOCTOSITEIHHBIN MOMCK XUMUUECKOW HH(POPMAIIUU C UCTIOJIH30BAHUEM PA3TUIHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3

NaHHBIX, pecypcoB Internet); ncronb3oBaTh KOMIIBIOTEPHBIE TEXHOIOTHH JIsl 00pabOTKH U Nepeaun
XUMUYECKON MH(OPMAIIUU U €€ TPEICTABIICHUS B Pa3IMYHBIX (DOopMax; MPOBOAUTH KPUTHUECCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIQJICTh:

1. moaxoaMu K 0OBSCHEHHIO XUMUYCCKUX SIBIICHUH, IPOUCXOIAIINX B MIPUPOJIE, OBITY U Ha
IIPOU3BO/ICTRBE;

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

3. cnocobamu 6e30IacHOr0 00paIleHus ¢ TOPIOYNMU U TOKCHYHBIMH BEIIECTBAMH, J1a00PaTOPHBIM
000pyI0BaHUEM;

4. METOIaMH TIPUTOTOBJICHHS PACTBOPOB 3aJTaHHON KOHIICHTPAIIHH.

Ne Ko 1 HanMeHOBaHHME HHIUKATOpa
[Tocnenyromme TUCIUTIITUHBI
/i JIOCTHOKCHHST KOMITETEHIIUH
1 |DOxkomnorus VK-8.1, OIIK-2.2, IT1K-6.2, I[1K-6.7
2 |Toxcukomorus IIK-2.1
3 | CrpourtensHbIe MaTepUABI IK-5.2
4 | Dkonoruyeckas mpakTHKa I1K-6.1, I[1K-6.4, TIK-6.5




5 |Merannnueckue U AepEBIHHbBIE KOHCTPYKIIMH

OIIK-1.1

6 |’Kenme3o0eToHHBIC U KAMEHHBIE KOHCTPYKIIUH

OIIK-1.1

4. O0beM TUCHHUILUIHHBI (MOYJIfA) B 3a4E€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgaBaresieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
W3 Hux yacel Ha
Bun yueGHoi paboTh Beero MIPAKTUYECKYIO
4acoB 2
TMOATOTOBKY
KonrakrHas padora 48 48
Jleximonnsie 3ansarus (JIek) 16 0 16
Jlaboparopusie 3ausaTus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([p) 16 0 16
MNHasi koHTaKTHAs paboTa, B TOM YucJIe:
KOHCYJIBTAIMH 10 KypCOBOH paboTe (IIPOEKTY),
KOHTpOJIBHBIM paboTtam (PT'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM padoThI
(mpoexTa); cnaya KOHTpOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUS TIepes 9K3aMEHOM U c1aya
Yachbl HA KOHTPOJIb 4 4
CamocrositeabHast padora (CP) 56 56
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MO1YJIA)
Jachl: 108 108
3aYeTHbIE eTUHUIIbI: 3 3

5. Conep:xaHue THCHHILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 110 pa3jesiaM (TeMaM) ¢ YKa3aHUEM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘-leﬁHl)IX 3aHATHH

5.1. TemaTrueckuii MiaH JUCHUIUIMHBI (MOJTYJIs)

KonrakTtHast pabdora (1o yuyeOHbIM

3aHATHUAM), Yac. Kon
& I/IH,Z[I/IKaTOp
9 JICKIIUU 11 JIP a
Ne Pa3nensl IMCIAIUTHHEL g eKn 3 CP Bs;:go, IOCTHIKEHHU
Q .
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
TpaKTH- TpaKTH- TpaKTH-
Beero YECKYIO Beero YECKYIO Beero YECKYIO 1
HOATro- HOAro- TOATro-
TOBKY TOBKY TOBKY
L1 paznen. ObmereopeTuuecKue
BOTIPOCHI XUMHH
OIIK-1.1,
OO011IETEOPETUYECKHUE BOIIPOCHI VK-1.1,
1.1, | Fomereop p 2 | 10 14 16 45 | 85
XUMUH VK-1.2,
VK-2.4
2 |2 paznmen. CrienpanbHbIe
BOIPOCHI XUMHH
OI1IK-1.1,
VK-1.1,
2.1. | CneruasibHbIe BOITPOCHI XUMUH | 2 6 2 11 19
VK-1.2,
VK-2.4




3. |3 pa3gen. KonTtpoinb
OIIK-1.1,
n VK-1.1,
3.1. | 3auér 2 4 VK-1.2,
YK-2.4
5.1. JIexuuu
Ne | HaumeHoBaHue pazjena N
. HanmMeHoBaHMe U KpaTKOE COAEPKAHUE JIEKIIUI
pasn Y TE€MBI JICKITUH
Crpoenue aTomMa U CHCTEMaTHKa XUMUYECKUX 3JIEMEHTOB
CocraB atromMHBbIX sifiep. M3oTtonbl. CTpoeHue 3JIEeKTPOHHBIX 000104eK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uucna.
1 ObmereopeTuyeckue IIpaBuia 3am0HEHHs YJIEKTPOHAMU aTOMHBIX opouTaneil. [Tpuniun
BOTIPOCHI XUMHH [Maymu. Ipasuno Xysza. ITpasuno Kneukosckoro.
[Tepunonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoauanocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHSI.
XUMHYECKasi CBA3b U MEKMOJICKYJIIPHBIE B3aUMOICHCTBHS
1 O6meTreopeTnyeckne | XUMHYCCKas CBsA3b. KoBaseHTHas MOJSIPHAs, HEMOJSIPHASI, JOHOPHO-
BOITPOCHI XUMUU AKICIITOPHAA, MOHHAsA CBA3b. Mertammmueckas CBSI3b. BOI[OpOIIHa?I CBsI3b.
BnusiHue Tina cBsi3u Ha (PU3MKO-XUMUYECKUE CBOMCTBA BEIIECTB.
DHepreTuKka XUMUYECKUX PeaKluii
XuMudeckast TepMoIuHaMUKa. TeroBoi 3Q(PeKT XUMUISCKUX peaKIuil.
1 OOweTeopeTHIeCKue | [0 marye surampmus. 3akon Iecca, creactue 3akona [ecca. [lonsTre
BOHPOCEL XUMUH sHTponus. I3MeHneHnue sHTponuu B Xo/1€ peakuun. JHeprus ['udoca.
Camonpoun3BoJIbHOE MTPOTEKAHUE PEAKITUH.
PactBOpHBI ¥ CBOMCTBA PaCTBOPORB
OO6pa3oBaHue pacTBOPOB. PacTBOPUMOCTD, (haKTOPBI, BIUSIOIINE HA
pPacTBOPUMOCTH BeliecTB. PacTBopuMocTh razos. 3akoH ['enpu.
L O6mereopernyeckue | KOHICHTpauws pacTBopoB. HachlleHHbIC, HEHACBIICHHBIC U
BOIPOCH XUMHH nepeHachIeHHbIe pacTBOPbl. CrIOCOOBI BRIPAXKEHUS KOHIICHTPALIUN
pactBopoB. uddy3us u ocmoruueckoe nasnenue. OOmHe CBOMCTBA
pactBopoB. M3oTonnueckuit koaddumment. 3akon Payns. Temneparypa
KHUTICHUS ¥ 3aMEP3aHUs paCTBOPOB.
JucniepcHbI€ CUCTEMBI.
Krnaccudukanust TucrepcHbIX CUCTEM TI0 pa3Mepy YacTHI] U arperaTHOMY
o | CrennanbHbie BONPOCHL | oo roqmimio. CBOMHCTBA BEIIECTBA B BHICOKOAUCTIEPCHOM COCTOSHHIH.
XAMIH CBo0Oo/1Hast TOBEPXHOCTHAS SHEPIUsl. SBIeHUs COPOIHH.
DIEeKTPOKMHETHYECKHUE SIBJICHUSI.
XHUMHYECKHUE TIPOLIECCHI B BUKYIINX CTPOUTENIBHBIX MaTepuaiax
['uncoBsle BSOKyIIME BEIIECTBA. XUMUYECKUI U MUHEPAJIbHBIN COCTAB
5 CrienipasbHbIe BOIPOock! | TMIMH. ['eHE3HC IIMH 1 KaoanHOB. [I0pTIaHIEeMEHT — XUMHYECKHiT 1
XUMHHU MHUHEPAIbHBIN COCTaB, NMOTy4YeHUE. B3auMoielicTBue MUHEPAIOB
NopTJIaHEeMeHTa ¢ Bojoi. Koppo3us ieMeHTHOro KaMHs ¥ OeTOoHa.
Buasl kopposuu.
OCHOBBI OPraHUYECKON XMMUW U XUMHUH TTOJIMMEPOB.
OCHOBHBIE KJIACChI OPTAaHMYECKUX COSAMHEHUN U TIOJIMMEPOB.
2 CriennaibHble BONPOCHI BricokomoiekyspHbIe COeTMHEHUs. TepMOTUIaCTUYHBIC U
XAMIH TEPMOPEAKTUBHBIE TIOJIUMEPHI. XUMHYECKasi CTOMKOCTh, CTAPEHHE U
JECTPYKITUS TTOJIMMEPOB.
5.2. IlpakTuyeckue 3aHsITHS
No HaumenoBanue pasnena
" | ¥ TeMbl MPaKTUYECKHUX HanmenoBanwme u cofiep:kaHne NMPaKTHYECKUX 3aHATUN
pasit 3aHATUI




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

Kiaccudukanusi HEOpraHM4IeCKuX COSIUHEHUI

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

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

OcCHOBHBIE 3aKOHBI U TTOHSITHUS XUMUHU

OCHOBHBIC 3aKOHBI XUMUHO COXpAaHEHUS MACChI, TOCTOSTHCTBA COCTAaBa,
KpaTHBIX OTHOIICHUH, ABorajapo). OCHOBHBIE MMOJ0KEHHUS aTOMHO-
MOJIEKYJIIpHOTO yueHus. KonnuecTBo BeiecTBa. DKBUBAJICHT BEIIECTBA.
Pacuér 3KBUBaNICHTHBIX MACC CJIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMuueckasi KHHETUKA U paBHOBECHE.

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

OOpatumbie peakiui. XuMU4eckoe paBHoBecre. KoHCTaHTa paBHOBECHS
B FTOMOTEHHBIX U F€TEPOreHHBIX Mpoieccax. CMmelieHne paBHOBECHS.
[Ipunnun Jle Hlatense.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

PacTBOpBI M CBOMCTBA pacTBOPOB.

PacTtBopsI anekTponuToB. CHUIIbHBIC U CITA0BIC JICKTPOTUTHI.
Jluccoumarnus cojei, KUCIOT, OCHOBAaHUH. DJICKTPOJIUTHICCKAS
nuccormanusi. CTerneHb U KOHCTaHTa IUCCOIMAIlMU. 3aKOH pa30aBIeHUs
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.

Bo3HuKHOBEHHE CKayKa MOTEHIIMala Ha OBEPXHOCTH pa3jiesa MEeXIy
METaJUIOM U pacTBOpoM. Bomopoansiii anektpoa. CtanmapTHbIe
JJIEKTPOIHBIE TOTEHIMANIBI. Y paBHeHUe HepHera. P akTuBHOCTH
MeTaJlJIOB. XMMHUYECKHE CBOMCTBA METAJLIIOB.

["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, MeToasl 3alIUTE OT KOPPO3HH.

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

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

No
- Y TeMBI JTa0OpaTOPHBIX HaumeHnoBanwue u conepkanue 1ad0paTOpHBIX padoT
P paboT
1 O6meTeopeTquCKHe KHaCCI/I(I)I/IKaHI/IH HCOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ.
BOIPOCH XUMHH N3ydeHne cBOMCTB OCHOBHBIX KIACCOB HEOPTAHUYECKUX COEANHEHUN.
06 OcCHOBHBIE 3aKOHBI U TIOHITHSI XUMHUHU
1 IHETCOPETHHCCKUC | Oppenenenne MoIAPHOIT MacChl FKBUBANEHTA H (haKTopa
BOIHPOCEL XUMUH SKBHMBAJICHTHOCTH MIPOCTOTO U CJI0’KHOTO BEIIECTRA.
06 XuMuyeckasi KHHETHKA U paBHOBECHE
1 IHCTCOPCTUHCCKUC | Pl3yyenye BAMSHISA KOHICHTPAIMHI M TEMIIEPATYPhI Ha CKOPOCT

BOITPOCHI XUMHU

XUMHAYECKON peaKIuy, N3yudeHHe PAaBHOBECHOTO TPOIIecca.




PacTtBOpHI 1 CBOMCTBa pacCTBOPOB

1 ObwereopeTnyeckue H3yueHue npoliecca JUCcCoIdaliy BEIIeCTB B pacTBOpax,
BOTIPOCBI XHMHH M3ydeHHe TIPoIlecca THAPOIN3a COTIEH.
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU
1 O6uiereopeTHyeckue N3ydeHue OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI IEpMaHranara
BOIPOCH XUMUH KaJusl, [uxpoMara Kajiusl, HoJiu/1a Kajaus B 3aBUCUMOCTH OT CPEbl
pacTtBopa.
XUMHSA METATJIOB
1 O6meTeopeTquCKHe OGH_II/IC q)I/I3I/ILIeCKI/Ie U XUMHUYECKHE CBOMCTBA METAIJIOB (B3aHMOI[eﬁCTBPIe

BOIIPOCBHI XUMHH

K HeEMeTalllIaM, BOIOM, KUCIIoTaMu, KuciioramMu-okucauteasmMu: HNO3

pa36, HNO3 xonn, H2SO4 kon).

5.4. CamocrosTenbHas paboTa 00ydaroMXCs

Ne | HaumeHoBaHue pazjena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| [AHUCLUIUIMHBI U TEMBbI
CrpoeHue aToMa U CUCTEMATHKA XMMUYECKUX 3JIEMEHTOB
Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpOit
1 ETEOPETUYECKUE >
BOIPOCHI XUMHH 3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE TIOMAIIHETO 3a/1aHMUS.
[Toxroroska K 3a4€ry.
XHUMUYECKas CBSI3b U MEKMOJIEKYJIIPHBIE B3AUMO/ICHCTBHS.
1 O611eTeopeTHYECKHE PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOIOJIHUTEIIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMH PECYPCAMHU, BBIIOJIHEHUE JOMALIHETO 3aIaHMUS.
[ToaroroBka K 3a4€Ty.
DHepreTuka XUMUYECKUX PeaKIui
T THYECKHU PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYypOit
1 LIETEOPETUYECKHE ,
BOIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE IOMALIHETO 3a/1aHMUS.
[Toaroroska K 3a4€ry.
Knaccudukanus HeopraHmuecKux coeMHEHUN
1 O6mieTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMAILHETO 33/ 1aHUS.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
OcCHOBHBIE 3aKOHBI U TIOHITHS XUMUHU
1 O6uereopernyeckre | PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTENBHOMN JIUTEPATyPOH,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHA PECYPCaMM, BBIITOJHCHHUE JOMAITHETO 3aJaHu.
Odopmienne otuéra no JabopatopHoit padote. [lonroroska k 3auéry.
XuMuyecKasi KHHETUKA U PaBHOBECHUE
1 O6uiereopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMH PECYPCAMHU, BBIIOJIHEHUE IOMAIIIHETO 3a1aHUs.
Odopmienne otuéra no mabopatopHoit padote. [loaroroska k 3auéry.
PacTtBOpEI M CBOMCTBa pacTBOPOB
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOM JIUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMHU PECYPCAMHU, BBIIIOJIHEHUE JJOMAILIHETO 3a1aHUs.
Odopmiienne otuéra no aboparopHoii padore. [Toaroroka k 3auéry.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU
1 O6muieTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH,
BOIIPOCHI XMMUH 3JIEKTPOHHBIMHU PECYPCAMHU, BBIIIOJIHEHUE JJOMAILIHETO 3a1aHUs.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
OCHOBBI 2JIEKTPOXUMUH. | aTbBaHMUECKHE DJIEMEHTHI.
1 O6uereopernyeckue | PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJIHUTENBHOMN JIUTEPATYPOH,
BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaAMM, BBIIIOJIHCHUEC JOMAITHETO 3aaHus.
Odopmnenne otuéra no nabopatopHoit padote. [loaroroska k 3auéry.
1 | O6mereopernueckne |XHUMHUS MCTAIUIOB




Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
BOIPOCH XUMHH AIIEKTPOHHBIMHU PECYPCAMU, BBIMOJIHEHUE IOMALTHETO 3aJaHHUs.
Odopmiienne otuéra no gadoparopHoii padore. [loaroroBka k 3a4éry.

Koppo3zus metamioB. MeTo bl 3alTUTHI OT KOPPO3UH

CrienuasbHbIE BOIIPOCH PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOTHUTEIBHON JTUTEPATYPOH,
XUMHH 3JICKTPOHHBIMH PECYpPCaMH, BBITTOJTHCHUE JTOMAIITHETO 3a/1aHHS.

Odopmnenue oruéra o madoparopHoi padore. [lonroroBka k 3auéry.

,Z[I/ICHepCHBIe cucTeMBbl. XMMHYCCKHE IpOoLECCChI B BSXKYIIUX
CTPOUTCIIbHBIX MaTCpHaIax

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

CrernuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI OPraHMYECKOW XUMHUH U XUMUH TTOJIUMEPOB.
CrieruasbHbIE BOTIPOCH PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOIOJTHUTEIBHON JTUTEPATYPOH,

XUMHH 3JICKTPOHHBIMH PECYpPCaMH, BBITTOJIHCHUE JIOMAITHETO 3a/1aHHMS.
[ToaroToBka K 3a4€Ty.




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

VY4eOHast mporpaMma BKIIOYAET HE TOJIBKO ayJUTOPHBIC 3aHATHUS, HO yIEsIeT BAXKHOE BHUMAaHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyneHTa. J[isi yCrenHoro ocBOeHUsI TEOPETHIECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEpaTyphl, ayJA10- U BUJICO3ANKCEH ); COCTABICHHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIpaXHEHUH; Ecu caMoCcTOATeIhHO HE yaaeTcsi pa3o0paThes B
Mmarepuaie, Heo0X0auMo c(hOPMYIHPOBATH BOTIPOC U 33/1aTh €T0 MPENOIaBATENI0 Ha JEKIINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepral, MPAKTHYCCKUX U JIAOOPATOPHBIX 3aHITHH, MPEAIOIararuiux
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta
00yJarnIMXxcs, KOTopas BKIIOYAET B C€0s M3yUCHUE TEOPETUUSCKUX BOIIPOCOB JAUCITUILIMHBI, IOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO IIoCC€IaTh BCC 3aHATHUA, T.K. JIF000H IIpOITyCK
3aHATHA OCJIOKHACT OCBOCHUC IIPCIMCETA. Ha MNPaKTUYCCKUX U na6opaTopme 3aHATUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHATHSAM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKHUE 33/1aHUS B PAMKaX U3y4aeMoi TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIC MaTepHAIbI 1JIsl IPOBEACHUS TEKYIero KOHTPOJIS YCIIeBAEMOCTH M NPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

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

/i (Momyms) KOMITETEHIIHH cpencTaa

OIIK-1.1, YK-1.1, YK-1.2, |YcTHBIi onpoc, TECTHI,
1 | OOmereopeTnyeckre BOIPOCH XUMHH

YK-2.4 pelieHue 3aaa4
OIIK-1.1, YK-1.1, YK-1.2, |ycTHBIif omipoc,
2 | CneumanbHble BOIPOCHI XUMHH
YK-2.4 perieHue 3aaa4, TeCThI.

OIIK-1.1, YVK-1.1, VK-1.2, |ycTHBIi ompoc,

3 |3auér
YK-2.4 pelIeHne 3a1a4, TECTHI.




7.2. TunoBble KOHTPOJIbHBIE 33/ITAHUS UJIM UHBIE MaTepUaJbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CceMeCTp JJIs IPOBEPKHU C(HOPMUPOBAHHOCTH MHIUKATOpa gocTrxkeHus kommnerennuii OITK-1.1, YK-1.1,
YK-1.2, VK-2.4

ATttectanmonHas pabora Nel BkItouaeT B ce0si TEMbI: CTPOCHHE aTOMa, XUMHYECKast CBSI3b, KI1aCChI
HEOPTraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKLIU

ATtTectanmonHas pabota Ne2 BKITIOYaeT B ce0s1 TEMBI: JICKTPOIMTUIECKAs nucconnanus, pH,
TUIPOJIN3 COJIEN, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUH, TaJIbBAHUYECKUH DIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

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

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiictBuu 3,24 r TpeXBAJIGHTHOT'O METaJUIa ¢ KUCJIOTOM Bhiaensiercs 4,03 i
BOJIOpoja (H.y.). Beraucinre SKBHBAJICHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METaslIa.

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

Ne5. 3anmcaTh AUCCOIMANMIO BEMIECTB: THAPOKCHT HATPHS, CEPOBOJIOPOIHASI KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

Nel. Ompenenuts pH pactBopa, o6bemom 100 mi, B kotopoM conepxkutcs 0,063 r azoTHOU
KHUCTIOTHI.

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

Ne3. PaccTaBuTh KOO PUIIMEHTHI B YPaBHEHHIX PEAKINil METO0M DIIEKTPOHHOTO OallaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1Sl KaXkKI0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

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

Ne4. Beruucnute 9/1C raabBaHMYECKOT0 3JIEMEHTA, COCTOAIIETO U3 TUIACTHH KaJMUs U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHteHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUTh CXeMy
3JIEMEHTa, HalMuCcaTh YpaBHEHHUS 3JIEKTPOAHBIX 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 OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

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

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyJIHbIS
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

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

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIC U CUCTEMaTHU3MPOBAHHBIC 3HAHMUS 110 AUCLUILINHE,

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

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHUIO, JIMHIBUCTHYECKH U JIOTHUECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsATeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSIX, YIaCTHE B TPYIIIOBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBIIOJIHEHUSI 3a/1aHUI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

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

(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, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTaprueM y4eOHO! AUCIUIIMHBI, YMEHHE €0 UCII0Ib30BATh
B PCLLIEHUH TUIIOBBIX 33]1a4;

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

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPBI UCIIOJHEHUS 3aJaHNMN;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBINOIHEHUS

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHUS 110 JTUCIUIUINHE;

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

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCIIONHEHUS 3aJaHHIA;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3a/IaHUsI 1JIs TPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00yJYaroInuXCs

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

2. Ctpoenue atoma. KBaHToBbIE unicnia: 0003HaueHHe, (PU3MUECKUN CMBICI.
. Hpunnun [aynu. [IpaBuno Xyuna. [lpasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K
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aTOMOB.
. [lepnonnueckuii 3akoH u nepuoanyeckas tadmuna /1. 1. Menneneena.

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

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

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

9. Kunetnka XuMHYECKHMX peakIni. 3aKOH JAEUCTBYIOIMMI Macc. MI3MeHeHne ckopocTu mpu
M3MEHEHUHU KOHIIEHTPAIH BEIEeCTB, 1aBjIeHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBUCHUT, OT KaKUX HE 3aBHCHT.

10. Temneparypa kak ¢pakTOp KHUHETUKH XUMHUYECKHX PEaKIINii: BO3IEHCTBUE TEMIIEpaTyphl Ha
CKOpocCTh peakiuu, [Ipasmio Bant-I'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue,
IMIPUHIUI ACHCTBUS HA MEXaHU3M PEaKIHil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alIUCh KOHCTAHTY PaBHOBECHS B 00LIEM
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uze. [Ipunuun Jle [laTense. Biustaue TemnepaTypsl, JaBJICHHUS U KOHLIEHTPaUMid BEMIECTB HA CMELEHUE
paBHOBECHSI.

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

13. DnekTponutnyeckas aucconuanus. CHIbHBIC U ClIa0ble JIEKTPOIIUTHL: OMPEIeNIeHNE, IIPUMEPHI.
Crenens ¥ KOHCTaHTa aucconuanuu. CMenieHue XMMHUYECKOTr0 paBHOBECHS TP IUCCOLMALINU (BIUSHUE
TEMIIEPATYPhI, pa30aBICHHs, OTHOMMEHHBIX HOHOB).

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

IMuaponus coneid. CMmelieHre XMMUYECKOT0 paBHOBECHS Mpolecca THApoIin3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

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

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

17. Obuue GpundecKkue 1 XUMUIECKHE CBONCTBA METALUIOB (B3aUMO/ICHCTBHE K HEMETAIJIaMH,
BOJIOM, KuCIoTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DNEKTPOXUMHUYECKUN Psil HAPSKEHUS] METAJLIIOB.

18. 'anpBaHWYECKUH AJIEMEHT: MPHUHITUIT pa0OThI, MPOIECCH HAa KaTO/e, MPOIIECCHl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHUE HepHceTa — BeIUKCIIEHHE TOTeHIIMAA 1 AiekTpoaa. CTanaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

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

20. Koppo3ust MeTauioB B KUCJIOW, HEUTPATBHOU Cpesie B KUCITOPOAHOM U OECKUCIOPOIHOM cpeie.
Buasl koppo3un. MeTobl 3a1U Tl METANIOB OT KOPPO3UH.

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

22. IlonumepHbIe MaTEpUaIIbl, UX 0COOBIE CBOMCTBA, OCHOBHBIE BU/IbI MOJMMEPOB, 00JIACTH HX
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 YKBUBAJICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

4. Paccuutath N3MEHEHHE CKOPOCTH XUMHUUECKOU PEAKIIMK MPU U3MEHEHUU KOHIIEHTPAI[UU BEIIECTB
WJIU TEMIIEPATYPHI.

5. Hamucatb ypaBHEHUE JIEKTPOTUTHUECKOMN AUCCOIUALIMY U BBIPAXKEHUE JJISI KOHCTAHTHI
JUCCOLIMAINY.

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

8. CocTaBUTh CXeMY TaJIbBAHMYECKOTO 3JIeMeHTa, paccuntath IJIC 3TOro 251eMenTa.

9. BbruncauTh Maccy BEIIECTBA, BBIIEIUBIIETOCS MIPHU 3JIEKTPOIIU3E.

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

11. Hantucatp ypaBHEHUE peakUyd MeTajia ¢ BOJOM, KUCIOTON WM PAaCTBOPOM LIENOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3aAaHus /15 IPOMEKYTOYHOM aTTecTalu pa3mMelneHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (Ipyu HaJIUYUN)
KypcoBble npoekThl (paboThl) y4eOHBIM MJIAHOM HE MPETyCMOTPEHbI

7.5. Metoauyeckue MaTepuaibl, ONPEICSIOINE MPOICAYPhl OIICHUBAHMS 3HAHUW, YMEHHI, HABBIKOB 1
(unu) ombiTa MPO(heCCUOHATBFHON JeTeIbHOCTH, XapaKTePU3YIOIINe ITarbl (JOPMUPOBAHUS KOMITIETSHITHIA
[Ipornenypa npoBeeHUS MPOMEKYTOUHON aTTECTAIMH U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKAIBHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONTNM TOPSI0OK OpraHu3auy 1
MPOBEJICHUS TEKYIIET0 KOHTPOJIIS YCIIEBAEMOCTH U MIPOMEKYTOYHOM aTTeCTaIllui 00yJaroIInXCsl.
[Tpouenypa oreHUBaHUs (POPMUPOBAHUS KOMITCTESHITHH MPH MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBecHa B 1. 7.2.
TUIOBBIC KOHTPOJILHBIC 33JITAHUS WIIH HHBIC MAaTEPHUAJIbI TEKYIIET0 KOHTPOJISI PUBEACHBI B 1. 7.3.



[TpomexyTodHas aTTecTamus Mo AUCHUIUIMHE TPOBOANTCS B (hopme 3auerta.
3adeT NPOBOAUTCS C YUETOM PE3YIbTATOB TEKYILIETO KOHTPOJIS B CEMECTpE.

7.6. Kpurepun oreHuBaHuS CPOPMUPOBAHHOCTH KOMIIETCHIIUNA TTPH MPOBEICHUU MPOMEKYTOTHON

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

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHul;
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 BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | y4yeOHOTO MaTepHaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

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

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

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

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

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OILICHOK II0 OTACJIBbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
Or11eHKa «XOpOIIIO»/«3a4TEHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HAXOUTCS 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 «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcs B uHTepBaiie 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 U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

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

Mocksa: Opaiit, 2020

https://urait.ru/bcode/
451561

JlomoJHUTENbLHAA JIUTEPATYPA

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

1 A., ITony6osipunos I1. A., EmaneBa C. 1., O6mas xumus. [Ipaktukym,

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

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

Oobyuaromuecs u3 ynciia nHBaIUI0B U Ul ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (HITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIME pECypcamMu B popMax, aIanTUPOBAHHBIX K OTPAHUYCHUSIM UX

3JI0POBBSL.




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

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «VHTEpHET»

DneKTpOHHBIN agpec pecypca

O6mas xumus i cryaento CIIGIACY

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

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

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

XHUMHS B CTPOUTEIIBLCTBE

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

[Terpoa XUMUA BAXKYIHINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

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

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

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

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

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

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

DJIEKTPOHHO-0MOJIMOTEeUHAas cucTeMa u3gareibcrna "'Jlanp"

https://e.lanbook.com/

Cucrema aucraniuonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

WHTepHeT-TpeHAXEPHI B chepe 00pa3oBaHms

http://www.i-exam. ru

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

HayuHas syiekTpoHHas
oubimoreka eLIBRARY.RU

Poccuiickast rocygapcTBeHHasi OMOJIMOTEKA

www.rsl.ru

EnuHbIi 571€KTPOHHBINA pecypc yueOHO-METOINYECKON JTUTEPATYPhI
CIIoI'ACY

www.spbgasu.ru

Nudopmanmnonnas cere CHEMMET (Poccust) Ha cepBepe XUMHYECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYITHOCTBIO 0a3 JAHHBIX TTO XUMUU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), paclipe/IeJICHHbIX Ha -CEpBEpax B
npejesiax pocCUUCKoM yacTu ceTu Internet u BkirodyaeT oTe4eCTBEHHBIE U
3apyOexHbie HHHOPMAIMOHHBIE PECYPCHI 10 XUMUHU

www.chem.msu.su

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

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

[lepuonnueckue nznanus CIIGIACY

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

8.4. [lepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIb3YEMBIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOIO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO PaclpoCTPaHsIEeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIH CBOOOHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r

8.5. MaTepI/Ia.HBHO-TCXHI/I‘-ICCKOG obecrieueHue JUCIHHUITIIINHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay,Z(I/ITopI/Iﬁ 1 IOMEIISHUN A1 CaMOCTOSTEIbHOM pa6OTBI

HaumenoBanue yueOHBIX ayJUTOPHIL U
MTOMENICHUH JJII CaMOCTOSITEIFHON paboThI

OcHamieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMHU
cpencTBamMu OOy4ICHHS




40. JTabopaTopus SIKCIIEPUMEHTATHHON (DU3UKU U
XUMHHU

Va. Eroposa 1.5/8

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

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

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

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

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

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

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

KoMmruiekT My abTUMETUHHOTO 000pYy10BaHHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHIHHBINA
MIPOCKTOP, PKPaH, ayJJu0-CUCTEMa), TOCKA, KOMILJICKT
y4deOHOH MeOeH, MOAKITI0UEHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. YaeOHbIe ayTMTOPUH JIJISI IPOBEICHIS
JIEKIMOHHBIX 3aHITUI

YueOHas ayIuTOPHS JIs TPOBEACHUS 3aHATHIA
JICKIIMOHHOT'O THIIA, KOMILICKT MYJIbTHMEINHHOTO
o0opynoBaHus (MIEPCOHAIBHBIN KOMITBIOTED,
MYJIbTUMEAUHHBINA IPOSKTOP, 9KPaH, ayJUOCHCTEMA),
JI0CKa, 9KpaH, KOMILICKT y4eOHOH MeOeH,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIXOJ] B MIHTEpHET

40. ITomemieHus a1 caMOCTOSITENILHOM pabOTHI

[Tomemnienue ams caMOCTOSATENbHOM paObOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [1K-23 mr., B
T.4. 1 .- I[1IK qns our ¢ OB3 (cuctemusiii 6510k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKITIOYECHHEM K
cetn «HTepHeT» U o0ecrieueHreM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

Z[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHMAJIBHBIC YCIIOBHA IJIA IMOJIYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I$IMI/I HOPMATHUBHO-IIPABOBLIX JOKYMCHTOB.
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