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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
MOJTy4YeHUE 3HAHUKM M0 XUMHH, 00eCreUYnBaroIIeli OCHOBY MOJATOTOBKH OakaiaBpa, JOCTATOYHOM IS

pelieHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKNUX, HAYYHO- UCCIICAOBATCIbCKUX

Y IPOEKTHBIX 3a]a4
Nzyuenue:

1. COBPCMCHHBIX HpCI[CTaBJICHI/Ifl O CTPOCHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUS U
CBOMCTB BCIICCTB OT ITOJIOKCHHS COCTABIAIINX UX 2JICMCHTOB B HepHOHquCKOﬁ
CUCTCMC U XapaKTCpa XHUMHYSCKOM CBA3U IMPUMCHUTCIILHO K 3aia4aM XHUMHYCCKOU

TCXHOJIOT'HH,

2. npupoabl XUMHUYCCKUX peaKHHﬁ, HCIIOJIB3YCMbIX B IMPOU3BOACTBC XUMHUYCCKUX BCUICCTB U
MaT€puralIoB, KHHETHYCCKOI0O U TCPMOAMHAMHUYCCKOI'0 IMTOAXO0J0B K OIMMCAHUIO XUMHYCCKUX ITPOLECCOB C LEIBIO

OIITUMMH3allU YCJIOBI/II>'1 nux

HpaKTquCKOﬁ pcain3anuu,

3.

BAKHEMIIMX CBOWCTB HEOPraHUYECKUX COCIMHEHUHM W 3aKOHOMEPHOCTEM HMX H3MEHEHUS B

3aBUCHUMOCTH OT ITOJIOXKCHHA COCTABJIAIONINX WX 3JICMCHTOB B HepHOHquCKOﬁ CHUCTEMC,
4, COBPCMCHHBIX TGHI[GHI_[I/II\/JI Pa3BUTHUA HeOpFaHH‘{eCKOﬁ XUMHHU U HCOPTAaHUICCKOI'O

MaTenNMUaIiOBRETTIEHUA.

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00y4YeHHsl MO IMCHUIIMHE (MOAYJI0), COOTHECEHHBIX C
HHAUKATOPAMM JOCTHKEHUsS] KOMIeTEeHIH

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3ynabTaThl O0yYEHHS 10

KOMIIETEHIUU WHJIUKATOpa JOCTUXKEHUS JHUCIUILIMHE, 00CCIICUNBAIOIIIE JIOCTHKCHUS
KOMITETEHIIUN IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]
OIIK-1 Croco0en|OIIK-1.1 BrisBaser H|3HaeT
MIPUMCHSITh KIacCUPUIUpyer  (pU3NIEeCKHe|XUMUICCKYIO TEPMUHOJIOTHIO, CBOMCTBa
€CTECTBCHHOHAYYHbIC UMM  XUMUYECKHE  MPOIECCHI|XMMHUYECKUX JJIEMEHTOB W HMX COCIUHEHUH,
OOIICHH)KEHEPHBIE 3HAHUS,|IPOTEKAIOMME Ha  OOBEKTaX|COCTABIISIFOIIMX OCHOBY CTPOUTETBHBIX
METOABl MaTEeMaTHYECKOro|npodeccrnoHaaIbHOM MaTepHaJIOB.
aHaJIM3a U MOJICTTUPOBAHUS B|IEATEILHOCTH yMmeer
npodeccnoHanbHOM IPUMEHSTD MOJYYeHHbIE 3HAHUS TI0 XUMHUH TPU
JIeITEIILHOCTH; V3YYCHHH JIPYTHX  JUCIUIUIAH, BBISIBIISTH
KOHKPETHOE€  XHMMHYECKOE  COJAEpKaHuEe B
MPUKIATHBIX — 3a7adaX  MpoQeCcCHOHAIBHOU
JIeSITeIbHOCTH

BJIajieeT HAaBbIKAMH
uHbopMalMeli o0 Ha3HAYeHMH U 00JacTIX
MPUMEHEHUSI OCHOBHBIX XMMHYECKHUX BEIIECTB
U UX COCTUHECHUH.




OIIK-1 Cnoco6en|OITK-1.3 [Tpencrasnsier|3HaeT
MIPUMEHSTH buznvecKuit (XMMHUYECKH ) |€CTECTBEHHOHAYYHYIO  CYIIHOCTh  TpoO0JeM,
€CTeCTBCHHOHAYYHbIC u|mporecc (siBNIEHME),|BO3HUKAIOIIMX B X0Je MNpoeCCHOHATHLHON
OOIIEHH)KEHEPHbIE 3HAHUS,|IPOTEKAIOMI  HAa  OOBEKTe|nesATeNbHOCTH OCHOBHbIE XMMUYECKUE SIBJICHMUS,
METOABl MaTeMaTHYECKOro|mpodecCHoHaNbHOM 3aKOHBI M TEOPUM  KJIACCUYECKOM U
aHaJIM3a U MOJICIIMPOBAHHUS B|ACSITEILHOCTH, BUJE YPaBHEHHUS|COBPEMEHHONW XMMHH, OCHOBHBIC MOJIOXKEHUS U
npogeccuOHaTBLHON (i) pacueTHble  METOJbl  €CTECTBEHHO-HAYyYHBIX
NesITeNIbHOCTH; JTUCIUIUINH, HA KOTOPBIX 0a3upyeTcs u3yueHue
1po(heCcCUOHATIBHBIX TUCITUILINH
ymeer
npeanosaratb XoJ ¥ Ppa3BUTHE Pa3IMYHBIX
CHUTYaIlHUH, BO3MOKHBIX Ha 00BeKTe
1pohecCUOHATBLHON JesITENbHOCTH, ONIPEACIISATh
HANpaBJIEHUS XUMUYECKUX B3aUMOJEHCTBU .
BJIaJieeT HABbIKAMH
CIOCOOHOCTBIO Ha  OCHOBE  IOJy4E€HHOU
uHboOpMaluu BbIOpaThb ONTHUMAIBHBIN MYTh
pelieHusl TOCTaBICHHOM 3agadyd B BHJE
YpaBHEHUH.
OIIK-1 Croco6en|OI1K-1.4 OcymecTBiseT BBIOOp|3HAET
MPUMEHSITh buznuecKkux U (unm)|XuMHYECKHe 3aKOHBI, 3aKOHOMEPHOCTH,
€CTeCTBEHHOHAYYHBIC U|XMMUYECKHX  3aKOHOB  JUJISI|CTPOCHHUE U CBOWCTBa COCMHEHUH,
OOIIeH)KEHEPHBIE 3HAHUS, |peIICHUS 3a/la4M|UCIIONB3YEMbIX B  OOJIACTH  CTPOUTENIBHOM
METOABl MaTeMaTHYECKOTro|mpodecCHOHaTbHOMI IPOMBIIIJICHHOCTH
aHallM3a U MOJICTIUPOBAHHUS B|AEITEIbHOCTU ymeer
npodeccCuOHATBLHON BBISBIISITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTH
NeSITeNIbHOCTH; npobiiem, XapakTepHbIX AN JIaHHOU
po(heCcCHOHATTLHOM ACSITETFHOCTH
BJIaJieeT HABBIKAMH
WCTIOJb30BAHUSI ~ TPUMEHEHUS  XUMHYECKUX
3HaHUH JUIs peleHns MOCTaBIeHHON 3a7ayll, B
TOM qHCIe HaIpPaBJICHHON Ha
COBEpLICHCTBOBAHNE IIPOLIECCOB
MPOEKTUPOBAHHUS " CTPOUTENLHOTO
HPOU3BOJICTBA
VK-1 CnocobeHn|YK-1.1 OcymecTBisier|3Haer
OCYILLECTBIIATh MIOUCK, |CHCTEMHO-CTPYKTYPHBII  BBIOOp|NEpedYeHb OCHOBHBIX CIPAaBOYHBIX MaTepHaJIOB,
KPpUTHYECKHM  aHainW3  U|MH(OPMALMOHHBIX pPeCcypcoB (B|TaOJMI], CXEM 110 XUMUHU
CUHTE3 uHpOpMaLUK,|TOM yKciae B HU(POBOH cpene)|ymeer
MIPUMEHSTh CHUCTEMHBIU|/UII TOMCKa WH(POPMAIMU  B|MOJIB30BATHCS, MOJIYYaTh CIPABOYHBIC TaHHBIC
MOJIXOA IS PELIECHHsI|COOTBETCTBHM C IIOCTABJICHHOM|M3 CIPaBOYHBIX MAaTEPHAIIOB, CXEM, TAOJIHUIL

IIOCTAaBJICHHBIX 3aaa4

3amaden

BJajieeT HABbIKAMH
nHpopmanued O Ha3HAYECHUM U OOJACTIX
MPUMEHEHUS] OCHOBHBIX XMMHYECKHUX BEIIECTB
M UX COCTUHCHUM.




YK-1 Cnoco6en|YK-1.2 Beisansier unpopmanuio,|3HaeT

OCYILIECTBIIATh MIOUCK, [3HAYMMYIO Ul TIOCTAaBJIEHHOM |3aKOHBI, 3aKOHOMEPHOCTH U MOHATHUS XUMUH, UX
KpPUTUYECKMM  aHalu3  H[3agadu MaTeMaTHYeCKUN  amnmapar, CBOHCTBA U
CHHTE3 nHpoOpMalHny, CTPOEHHUE HEOPTaHNUECKUX COEAUHEHHH
IIPUMEHSITD CUCTEMHBIN ymeer
HOIXOA AN pelleHHs 0000111aTh U UCIIOJIB30BATh XUMHUECKUE 3aKOHBI
IIOCTaBJICHHBIX 3a7a4 U CBOMCTBA XMMHMYECKHMX DJJIEMEHTOB U UX
COCAMHEHUN I PEIICHUS TMOCTaBJICHHOU
3aJauu
BJIajleeT HABbIKAMH
HaBbIKAMM  Kak  oOoOmieHus, Tak U
Qg depeHmanum €CTECTBEHHO-HAYYHBIX
3aKOHOB JJIs pEeLIeHUs IOCTAaBICHHOM 3ajaun
YK-2 Cnocoben onpenensts| YK-2.4 Cocrapnsier|3HaeT
Kpyr 3ajjad B  paMKax|lociie0BaTelbHOCTh MaTeMaTHYeCKUil amnmapar A I[pOBEACHUs
IIOCTAaBJIEHHOW  1enu  u|(aJIroOpuTM) peleHus 3a1a4u pacyeToB 110 pa3jenaM XUMUH
BbIOMpATh ONTUMAJIbHBIE ymeeT
CIOCOOBl WX  peIIeHHUs, peraTh 3aa9u MpeIMETHON 00J1acTH, OTINYATh
UCXOAd U3 JeHCTBYROIIUX ¢buznyecku U XUMHYECKUH npoiiecc,
IIPaBOBBIX HOpM, IpOTEKarIue Ha 00BEKTe MPOpEeCCHOHATTLHON
UMEIOIUXCS  PECYpCOB U JeSITebHOCTH
OrpaHUYEHUN BJIaJieeT HABbIKAMH

aJlroputMaMu pClICHUA 3aJlad 110 OCHOBHBLIM
CI)I/ISI/IKO-XI/IMI/I‘-IGCKI/IM 3aKOHaM

3. Yka3zaHue MecTa JMCUHMILIHHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jannas aucuuiuiMHa (Moaynb) BkitodueHa B biok «Jucuumnunel, moaynu» b1.0.13 ocHoBHOI
npodeccuoHaibHONM oOpa3zoBarenbHON mporpamMmbl 23.03.01 TexHOJOTrHMS TPaHCHOPTHBIX IIPOLIECCOB M
OTHOCHUTCS K 00s3aTeJIbHON YacTH y4eOHOT0 MJIaHa.




JlucuuruimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO W E€CTeCTBEHHO-HAYYHOTO IHKIA H
OCHOBLIBACTCSA HA 3HAHUAX, HABbIKAX U YMCHUAX, HpI/IOGpeTeHHBIX B pC3yJIbTATC

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
o0pa3oBaHMs. YCIEIIHOMY OCBOEHHIO ITUCHMIUIMHBI COMYTCTBYET MapajulelibHOe H3ydeHHE (QHU3UKU U
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIHILIHH.

I[JISI YCHICUIHOTO OCBOCHU A NUCHUIIMHBI CTYACHT JJOJI’KCH

3HATh:

1. BaxHeWlIne XUMHUYECKHE TMOHSATUSA: BEIIECTBO, XUMHUYECKHUWA JJIIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEIIbHBIC aTOMHAass W MOJICKYJIsIpHAsi MacChl, HWOH, aJUIOTPOIHWsS, H30TOIbI, XHMHYECKas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, BAJICHTHOCTL, CTCIICHb OKHCJICHHA, MOJIb, MOJIIpHAasA Macca, MOJ'ISIpHBIfI O6’beM,
BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, D3JCKTPOJIUT U HEDICKTPOIIUT,
QJICKTPOJIUTHUYICCKAA JUCCOHALUA, OKUCIIUTECIIbL U BOCCTAHOBUTCIIb, OKHMCIICHUC U BOCCTAHOBJICHUC, TEIJIOBOU
3 HEKT peakum, CKOPOCTh XUMUYECKOH pEakIiy, KaTallu3, XHMHUYECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBLI XUMHUHU: COXpPAaHCHUA MACChl BCUICCTB, IMOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘-ICCKI/If/’I
3aKOH;

3. OCHOBHLIE TCOPHUUN XUMUHU: XUMHYECKOU CBA3H, BHCKTpOHI/ITI/I‘ICCKOf/’I Jucconuanuu,

4. BaKHEHIIIME BEIIECTBA U MaTEpHAIIbl: OCHOBHBIC METAJIbI U CIUIABBI; CEPHAs, COJISIHAS, a30THAs W
YKCYCHas KMCJIOThI; ICJI0YU, aMMUAK, MUHCPAJIbHBIC y1106p€HI/I$I, MCTaH.

YMETb:

1. Ha3pIBaTh HEOPraHUYECKHUE BEILIECTBA 110 «TPUBUAIBLHOW» UM MEKYHAPOIHON HOMEHKJIIATYpE;

2. onpeaensaTh: BAJICHTHOCTb U CTENEHb OKUCJICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBSI3H B
COCIMHEHMSIX, 3aps1/i HOHA, XapaKTep Cpebl B BOJHBIX PACTBOpPAaX HEOPraHUYECKUX COCIUHEHUN, OKUCIUTENb U
BOCCTAHOBUTEJb;

3. XapakTepu30BaTh: JIEMEHTHI MaJIbIX MEPUOJIOB MO UX mojioxkeHuto B [lepuoanueckoii cucreme /. 1.
MenpeneeBa; oOmye XUMUYECKHE CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHHH;

4. OOBICHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; MPUPOAY XUMHUECKOM CBS3H
(MOHHOM, KOBaJEHTHOH, METAJLINYECKOMN), 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM pEaKklUUU M IOJOKEHUS
XMMHUYECKOTI0 PaBHOBECHUS OT PA3IUUHBIX (PaKTOPOB:

5. BBIIIOJIHATh XUMHYECKUI DKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIINX HEOPraHUYECKUX BEUIECTB;

6. MPOBOAUTH CaMOCTOSTEIbHBIN MOUCK XWMHUYECKOM MH(pOpPMAlUU C HCIOJIB30BAaHUEM pPa3IUUHBIX
MCTOYHUKOB (HAYyYHO-TIOMYJIIPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3

JIaHHBIX, pecypcoB Internet); ncnonap3oBaTh KOMIBIOTEPHBIE TEXHOJOTHH JUIsl OOpaObOTKU U Tepeaadu
XUMHUYECKON MH(pOpMAlMU M €€ MpPEeACTaBICHHUs B Pa3IWYHbIX (Qopmax; MPOBOAUTH KPUTUUYECKUN aHaIIU3
JOCTOBEPHOCTH XMMHUYECKOMN

uH(pOpMalny, MOCTYMAOLIEH U3 Pa3HbIX HCTOUHUKOB.

BJIAJICTh:

l. moaxomamMu K OOBSCHEHUIO XMMHUYECKUX SIBJICHHH, MPOUCXOJSAINIMX B MpHUpoAe, ObITY M Ha
MIPOU3BO/ICTBE;

2. METOAaMHU OIPCACIICHHUA BO3MOXHOCTH HNPOTCKAHUA XHMHUUYCCKHX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX
YCJIOBHSAX U OLIEHKU UX TOCJIEICTBUIA;

3. crmocobamu 6e30macHOro oOpalleHHsl ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMM, JIAOOPATOPHBIM
00opynoBaHUEM;

4. MeTOJlaMU IPUTOTOBJIEHUS PACTBOPOB 3aJAHHOW KOHIICHTPALIUH.

Ne Kon n HauMeHoBaHMEe MHAUKATOpa
[Tocnenyromue AUCHUIIIMHBI
n/m JIOCTH>KEHUSI KOMITETEHIINH
1 |Dxomorus OIIK-2.1, OIIK-2.6, IIK-5.4, YK-8.1

2 |be3omacHOCTb KU3HEACATEIEHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4




4. O0beM DUCHMILIMHBI (MOAYJIAA) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA aAKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawIIUXcsi ¢ mpenojaBarejeM (M0 BUAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
W3 Hux yacel Ha
Bun yuebHoit paboThl Beero MIPAaKTHYECKYIO
Hacos TIOATOTOBKY 2
KoHTakTHas padora 48 48
Jlexnmonnsie 3anstus (Jlek) 16 0 16
Jlaboparopusie 3ausTus (J1ad) 16 0 16
[pakTuueckue 3austus (Ip) 16 0 16
HNuas kouTakTHas padoTa, B TOM Yuce:
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3adera,
3ayeTa ¢ OIICHKOM; 3allluTa KYpPCOBOM pabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(xoHCYNBTAIHUS TIEpe]] SK3aMEHOM U cjada SK3aMeHa)
Yacpl HA KOHTPOJIb 4 4
CamocrostenbHas pa6ora (CP) 56 56
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacer:| 108 108
3a4eTHbIe eIUHHUIbI: 3 3

5. Conep:xxanue IMCHMILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJleMHYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI
5.1. TemaTnyeckuii MjaaH JUCIHUILUIUHBI (MOIYIISA)

KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
£ a
S| nexkuum I13 JIP Bcero,
No Pasznesnsl TUCIUITINHEBL S CP ITOCTHKEHU
(5} qac. q
O W3 HUX Ha W3 HUX Ha M3 HUX Ha
MIPaKTH- TpaKTH- MIPaKTH- KOMIICTCHIT
Bcero | ueckyro | Bcero | ueckyro | Bcero | yeckyro 15051
HOATro- MHOATo- HOAro-
TOBKY TOBKY TOBKY
L pasnen. ObmereopeTHUecKue
BOIIPOCHI XUMHH
OIIK-1.1,
YK-1.1,
OO01eTEOPETUYECKUE  BOIIPOCHI VK-1.2,
1.1, | OHeTeop POCENl 21 10 14 16 45 | 85
XMMUH YK-2.4,
OIIK-1.3,
OIIK-1.4
2 |2 pazgen. CneunanbHbie
BOIPOCHI XUMHH




OIIK-1.1,
OIIK-1.3,
2.1. |CneunanbHbIe BOIPOCH XUMHH | 2 6 2 11 19 OlIK-14,
YK-1.1,
YK-1.2,
YK-2.4
3. |3 pa3nen. Kortpons
OIIK-1.1,
OIIK-1.3,
n OIIK-1.4,
3.1. |3auér 2 4 VK-1.1,
YK-1.2,
YK-2.4
5.1. Jlexkuuu
No | HaumenoBanue paznena o
. HanmeHnoBanue u KkpaTkoe coaepkaHue JEKIUN
/1 Y TeMBI JISKITUH
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
CoctaB atoMHBIX sifiep. 3oTombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB.
[Tpunnun wHeompeneneHHoctu [eiizenOepra. KBanToBeie umcna. IlpaBuia
1 Obmiereoperieckue 3aIOJTHEHHS DJICKTPOHAMHU aTOMHBIX opouTtaneit. [Ipuamun [Taymu. [IpaBuno
BOTPOCHT XMMUH Xynna. [IpaBuno KieukoBckoro.
[lepuognueckuit 3axkon u tabmuua .M. MenneneeBa. I[lepunoauuHocTts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOT'O CTPOEHHUS.
XUMHUECKas CBA3b U MEKMOJIEKYJISIPHbIE B3aUMOIEHCTBUS
1 OO6r1eTeopeTHYECKIE Xumuyeckass cBs3b. KOBaJIeHTHash TMOJspHAas, HENOJISIpHAs, JOHOPHO-
BOIIPOCHI XUMUH akKLIeNTOpHasi, MOHHAs CBs3b. Meraiuyeckas CBA3b. BomopojHas CBs3b.
Brnusinue Trma cBs3u Ha QU3MKO-XUMUYECKIE CBOMCTBA BEIIICCTB.
DHepreTuka XUMHUYECKUX PEAKITUN
Xumuueckass TepMoaAWHaMHKa. TemaoBoil 3¢ (eKT XUMHUECKUX peakKIuil.
1 ObueteopeTirieckie Iloustne suranpnug. 3axkoH I'ecca, caenctBue 3akoHa I'ecca. Ilomstue
BOHPOCHI XMMHUH sHTponus. M3MeHeHWe OSHTPONUU B XOA€ peakuuu. OHeprus [ubOca.
CaMornpoun3BOJIBLHOE MPOTEKAHUE PEAKITHH.
PacTtBOpHBI 1 CBOMCTBAa paCTBOPOB
OOpazoBanue pacTBOpoB. PacTBOopUMOCTb, (aKTOpbI, BIHSIONINE Ha
pacTBOpUMOCTh  BemecTB.  PactBopumocTs  Ta3oB. 3akoH  [eHpu.
1 Oobmereopetnueckue  |KoHuenrpauus pacTBOPOB. Hacslienssie, HEHACBIILICHHbIE u
BOIIPOCHI XUMHUH MepeHachIeHHble  pacTBOpbl.  CrocoObl  BBIpAXKEHUS  KOHIIEHTpAIUl
pactBopoB. [uddysus u ocmornueckoe maBieHue. OOmme CBOICTBa
pactBopoB. M3ortonmueckuit kodpdurment. 3akon Payns. Temmepatypa
KUIICHHS U 3aMEP3aHUsS PAaCTBOPOB.
JlucnepcHbIe CUCTEMBI.
Krnaccudukanus ITUCHEPCHBIX CHCTEM IO pa3Mepy YacTHUI[ U arperaTHoMy
2 CreumanbHEIe BOmpock! cocrossanio. CBOWCTBa BeIIECTBA B  BBICOKOJUCIIEPCHOM  COCTOSTHUHU.
XUMHH CBoboHas IIOBEPXHOCTHAS SHEprus. SBnenus copOum.
DJIEKTPOKUHETUYECKHE SIBJICHUS.
XHUMHUYECKUE MTPOIECCHI B BSKYIIIMX CTPOUTEIIBHBIX MaTepHraiax
['uricoBbie BsKyIIME BEMIECTBA. XUMUYECKUN U MUHEPAJIbHBIA COCTAB IJIMH.
5 CnenuansHbie Bompocs! |['eHe3uc rimH u KaonuHoB. [lopTiaananeMenT — XUMUYECKU U MUHEPAJIbHbIN
XUMUU COCTaB, IMOJiyueHuEe. B3auMoAeHCTBUE MHUHEPAIOB MOPTIAHALIEMEHTA C
Bozoi. Koppo3us nemeHTHOro kamMHs 1 0eToHa. Buasl koppo3uu.
2 | CrepamsHsre Bompocs: OCHOBBI OPraHMYECKON XUMHUH U XUMHUU TTOJIUMEPOB.




XUMHNHU

OCHOBHBIE  KJIACChl ~ OPraHUYECKUX
BricokoMoIieKyIIIpHbIE COCIMHEHHSI.
TEPMOPEAKTUBHBIE TOJIUMEPbl. XUMHYECKasi CTOMKOCTB,
JECTPYKIHUS OJIUMEPOB.

COCIMHEHUM U  IOJIMMEPOB.
TepMonacTuyHbIE u
CTapeHuEe U

5.2. IlpakTuyeckue 3aHsTUs

HanmenoBanmne pasaciia

No N
/n | ¥ TEMBI MPAKTHHECKUX HaumenoBanue u cogepxanue NpakTUYECKUX 3aHITHI
3aHATHI
Knaccugukaius HeOpraHn4eckux coeInHEHUH
1 O6wereopernyeckue |Knaccupukanus HEOpPraHMYECKUMX — COEIUMHEHMH  (OKCHIBI,  KHCIIOTHI,
BOIPOCHI XUMUH OCHOBaHUS, COJU CpEIHUE, KHUCIble, OCHOBHBIC): Ha3BaHMs, OCHOBHBIC
XMMHYECKHE CBOMCTBA.
OCHOBHBIE 3aKOHBI M TIOHATHS XUMHUHU
OCHOBHBIE 3aKOHBI XHMHHO COXpPAaHEHHMS MacCChl, MOCTOSIHCTBA COCTaBa,
OO6mereopeTHIecKre N
1 KpaTHBIX OTHOILIEHUH, ABoraapo). OCHOBHBIE IIOJIO)KEHUS ATOMHO-
BOIPOCHI XUMUU
MOJIEKYJIsIpHOTO yueHus. KojauuecTBo BeliecTBa. DKBHUBAJIEHT BEIIECTBA.
Pacu€T skBUBaJICHTHBIX MACC CIIOJKHBIX BEIIECTB. 3aKOH SKBHBAJICHTOB.
XuMHudeckasi KWHETHKA U paBHOBECHE.
CkopocTh xumHYecKOW peakiuu. DakTopsl, BIUMIONIME HA CKOPOCTh
peaxwmii. 3akoH neiictBus Macc. [IpaBuno Bant-T'odda. Dueprus akruparmm.
1 OomiereopeTrueckue |YpaBHeHHe AppeHuyca. BiausHue xaTaausaTopa Ha CKOPOCTh XMMHYECKHMX
BOIIPOCHI XMMHUHU peaKuuii.
OOpatuMble peakuu. XUMHUYECKOe paBHOBecue. KoHCcTaHTa paBHOBECHs B
TOMOTEHHBIX U T€TEPOreHHBIX Mpoieccax. Cmenienne papHoBecus. [Ipunimmn
Jle [larenne.
PacTBOpBI M CBOMCTBa paCTBOPOB.
PactBopsl anekTponauToB. CHilbHBIC M Ca0ble JEKTPONHTHL. Juccorumanus
COJICH, KHUCIIOT, OCHOBAaHUHN. DJIEKTpOIUTHYECKass auccouuanus. CTeneHs u
Ob6mereopeTuyeckue
1 KOHCTaHTa Juccoluanuu. 3akoH pa3Oasinenuss OctBanbaa. HonHOE
BOIIPOCHI XUMUH N
nmpousBelieHne BOJbIl. Bomopoanslii mokazarens. Bumbl cpeapl B BOIHBIX
pactBopax. ['uaponus comneit. CriocoObl yCHIIEHUS THAPOIU3A.
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
1 Ob6mereopeTuyeckue CrenieHb  OKHMCIEHHS  2yeMeHTa.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
BOIPOCHI XUMUH peakunu, ux TUnbl. OKUCIUTENW U BoccTaHOBUTENnW. HampasieHnue
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TPOLIECCOB.
OCHOBBI JIEKTPOXUMHUMU.
Bo3HMKHOBEHME CKauka MOTEHI[MAjda Ha IOBEPXHOCTH pazfeia MExIy
METalIoM U  pacTtBOpoM. Bomopoansiii  snektpon.  CraHgapTHbIe
ANEKTPOJHBIE MOTEHIMANbI. Y paBHeHUuEe HepHeTa. P akTHBHOCTH METAILIIOB.
Ob1ereopeTryueckue N
1 XUMHUYECKHEe CBOMCTBA METAJLJIOB.
BOIPOCH XUMHUH .
["anpBaHnYecKue 3JIEMEHTHI. YcTpoilcTBO s3nemeHta Jlanuansgs — SxoOwu.
Pacuer 3/IC.
OmnpeneneHre KAaTOMHBIX W AHOJHBIX IMPOLECCOB TMPH  DIIEKTPOJIH3E,
omnpezaeseHue MPoAYKTOB 3JIEKTPOIn3a, 3akoH Dapanes.
Koppo3zust metanios, MeTonbl 3a1IUThl OT KOPPO3HH.
9 Crenuanbubie Bormpockl [Kopposus meramioB. Buasl koppo3ud. MeTOAbI 3alMTHl METAIOB OT

XUMHUHU

KOppO3UH. 3aIJ_II/ITHLIC IMOKPLITHS. BI/IIlLI HOKpBITHfI, AHOAHBIC M KaTOJHBIC
IMOKPBITHS. 9J'I€KTPOXI/IMI/I‘IGCK3$[ 3a1uTa, IpUuHIOUIL )IeﬁCTBPISI.

5.3. JJaboparopHbie pabOTHI

No

/o

HaumenoBanue pa3nena
U TeMbI J1a0OpaTOPHBIX
paboT

HaumenoBaHue u COACPIKAHUC naGopaTopHHx pa60T




1 OO11eTeOpeTHYECKUE Knaccudukanus HEOPraHMueCKUX COSTMHECHUH.
BOIPOCHI XUMUH N3ydeHune CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUM.
06 OCHOBHBIE 3aKOHBI M ITOHATHS XUMHH
e€TEOPETHYECKHE o
1 m p OrnpezesieHre  MOJISIPHOM Macchl SKBUBaJICHTa U (pakTOpa 3KBHBAJICHTHOCTH
BOIIPOCHI XUMHH
p MIPOCTOTO U CJIOKHOTO BEIIECTBA.
XuUMHYecKasi KHHETHKA U PABHOBECUE
Oo0mereopeTryueckue .
1 N3ydenue BIUSHUSA KOHIEHTPALMKU U TEMIIEPATYPhI HA CKOPOCTh XMMUYECKOM
BOIIPOCHI XUMHUHU
peakiuy, U3yuyeHrue paBHOBECHOTO MTpoIiecca.
06 PacTBOpBI 1 CBOICTBA paCTBOPOB
eTeoOpeTHUYECKHE
1 m p N3yuenue nmpoliecca quccoIayy BEeECTB B pacTBOpax,
BOIPOCHI XUMUHU o
M3y4EHHE IPoIIecca TUAPOIIM3a COJICH.
OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
1 O6mereopernyeckue |[HM3yueHne OKHCIMTENBHO-BOCCTAHOBUTENLHBIX —PEAKIMH  IIE€PMaHIraHara
BOIIPOCHI XUMUH KaJIMsl, AUXpoMara Kajus, HoJIi/ia Kajaus B 3aBUCUMOCTHU OT CPEbl pacTBOpA.
XUMHS METAII0B
1 O6mereopetnyeckue  |OOImMe GU3MIECKHE M XMMUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE K

BOITPOCHI XUMHU

HEMETaJUIaMH, BOJIOW, KHCIIOTaMHu, Kuciotamu-okuciurensmu: HNO3 paso,
HNO3 konn, H2SO4 koH1).

5.4. CamocrosiTenpHasi paboTa o

OyJaromuxcs

Ne | HaumeHnoBaHnue paszaena N
ConeprkaHue caMOCTOSATEILHOU PabOTEI
/0 | JUCLUIUIMHBL U TEMBI
CrpoeHue aToOMa U CUCTEMAaTUKAa XMMHUYECKHUX DJIEMEHTOB
1 O6iereopernyeckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHUTENBHOM JIUTEPATYpOH,
BOIIPOCHI XUMHHU JJIEKTPOHHBIMU PECYPCaMH, BBIIIOJIHEHHE AOMaUIHEro 3axaHud. Iloaroroska
K 3a4€Ty.
XHUMHUUYECKast CBA3b U MEXMOJIEKYIIIPHBIE B3aUMOAEHCTBHUS.
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIPOCHI XUMHH JJIEKTPOHHBIMU PECYpPCAaMH, BBINIOJIHEHUE NOMAaIIHEro 3anaHusd. [loaroroska
K 3a4€Ty.
DHepreTuka XMMHUYECKUX peaKIui
1 OGmereopetnueckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM H JIONOIHUTENBHOM JIUTEPATypOid,
BOIIPOCHI XMMHH AJIIEKTPOHHBIMU PECYpPCAaMH, BBIIIOJIHEHHE JIOMAIIHETo 3a1aHud. [loaroroska
K 3a4€Ty.
Knaccugukaius HeopraHn4eckux coelMHeHUH
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOW M JIONOJHHMTENHLHOM JHMTEPATYypOH,
BOIIPOCHI XUMHUH 3JIEKTPOHHBIMU peCypcaMH, BBINOJIHEHUE JJoMalIHero 3ananus. Odopmienue
oTuéra 10 J1aboparopHoit padore. [loaroroBka k 3a4€Ty.
OCHOBHBIE 3aKOHBI U TOHATHUS XUMHUH
1 O6mereopetnueckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIOIOIHUTENBHOM JIUTEPATYpOid,
BOIIPOCHI XMMHH 3JIEKTPOHHBIMU PECYpCaMU, BBIIIOJIHEHUE JoMallHero 3aganus. Ogopmienue
oTuéra 1o saboparopHoii padore. [ToaroroBka k 3auéTy.
XuMHUYecKasi KWHETHKA U PABHOBECUE
1 O6mereopetnyeckrue [PaboTa ¢ KOHCHEKTOM, OCHOBHOM M JIONOJHHTENHEHOM JIMTEPATYypOH,
BOIIPOCHI XMMHH 3IIEKTPOHHBIMU peCypcaMHu, BBIIOJIHEHUE JJoMaIIHero 3ananus. Odopmienue
oTuéTa 10 J1aboparopHoit padore. [ToaroToBka K 3a4€Ty.
PacTBOpBI M CBOICTBA pacTBOPOB
1 O6mereopernueckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM M JIOIOIHUTENBHOH JIUTEPATYpOid,

BOITPOCHEI XUMHHU

AIIEKTPOHHBIMU PECYpPCaMU, BBITIOIHEHUE JoMatHero 3aaanus. OdopmiieHne

oTuéra 1o naboparopHoii padore. [ToaroroBka k 3auéTy.




OobmereopeTryueckue
BOIIPOCHI XUMUHU

OKUCINUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaknuu

Pabota ¢ KOHCIIEKTOM, OCHOBHOHW U JOTOJHUTEIBHON JIMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHE JOMaNTHero 3aaanus. OdopmieHne
otuéra 1o 1aboparopHoi padbore. [ToaroroBka k 3a4é€ry.

OO6mereopeTHyecKre
BOIPOCHI XUMUH

OCHOBBI 2JIEKTPOXUMUU. ['aIbBaHUUECKHUE SJIEMEHTHI.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JOMNOJHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMu, BBINOIHEHNE AOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o siabopaTopHoii padote. [TonroroBka k 3a4éry.

OO0mereopeTnyueckue
BOIIPOCHI XUMUHU

XHUMHS METaIJI0B

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHHUTEIBLHON JIMTEPATypOH,
JNEKTPOHHBIMU PECYpCaMU, BHIMIOJTHEHHE AJOMaNTHero 3aaanus. OdopmieHue
otuéra 1o J1aboparopHoi padore. [Toaroroka k 3a4éry.

CHCI_[I/IaJ'II)HBIe BOITPOCHI
XUMHNHU

Koppo3sust MeramioB. MeTosbl 3alIUTEI OT KOPPO3UHU

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JOMNOJHUTENBHOW JHMTEPaTypOH,
ANEKTPOHHBIMU PECYpCaMu, BBINOIHEHNE AOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o siabopaTopHoii padote. [TonroroBka k 3a4éry.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNU

I[I/ICHepCHI)IG CUCTEMBI. XMMHUYECKHE IMpOHECChbI B BAKYIHIUX CTPOHUTCIBHBIX
MaTepuagax

Pabota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
JIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE OMaIlHero 3aaanus. [loaroroska k
3a4€Ty.

CrniennanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHUYECKON XUMUU U XUMUH ITOJIMMEPOB.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JONOJHUTENBHOM JMTEPaTypOH,
3JIEKTPOHHBIMH PECYPCAMHU, BBIIIOJIHEHHUE JOMAIIHEro 3a1anus. Iloaroroska k
3a4€Ty.




6. MeTonuyeckue MaTepuaJbl 1JIs1 CAMOCTOATEIbHOI padoThl 00y4aKIIMXCS M0 TUCHUIIMHE (MOLYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuobpeTeHuss HeoOOXOAMMBIX 3HAHWI U HaBBIKOB Ba)KHA PEryispHasi paboTa ¢ KOHCIIEKTOM JIeKIuH (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, JOMOIHUTEIBHOM
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
CHCTeMaTH3alluy y4eOHOTro MaTepHaja; pelieHHe 3ajad M YIpaKHEHHH 1Mo o0pasily; pelieHrne BapuaTHBHBIX
3a1a4 W ynpaxHeHuMH; Ecim camocTosSTEnbHO He ypaeTcs pa3o0paThcs B Marepuaie, HEoOXOIUMO
copMyIHpOBaTh BONIPOC U 33/1aTh €r0 MPENOIaBATEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpaMMoO#i TUCUMIUIMHBI IIPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHATUH, HA KOTOPBIX HAETCA
OCHOBHOH CHCTEMAaTU3MPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATUH, MpeanojararIinx
3aKperuieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OOydaromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. KpomMe TOro, BaKHbIM 3TalloM HW3y4€HUs IUCLUIUIMHBI SIBISETCS CaMOCTOsTeNlbHas padora
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3ydeHHE TEOPETHUECKUX BOIPOCOB JAMCUUIUIMHBI, MOJATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

Jl1s ycrenHoro ocBO€HUsl IUCUUIUIMHBI HE00XOAMMO IOCEIIaTh BCE 3aHSTUS, T.K. JHOOOH MpOIyCcK
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOX0IMMO 03HAaKOMUTHCS ¢ cofepxkanueM PI1J] nis ctyneHToB
Oo4yHOH (opmbl 00ydeHus. [Ipm MOATOTOBKE K TMPAKTHUECKUM H JaOOPATOPHBIM 3aHATHSM M B pPaMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHbBI MaTepuaj, UCIOJIb30BaTh OCHOBHYIO U JONOJIHUTEIbHYIO JINTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHHUIO JTA0OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BBITOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
MIOJITOTOBUTHCS B BBIMIOJIHEHHUIO aTTECTALIMOHHBIX PaboT.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHp KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB MX (POPMHUPOBAHMSI B IPOLIECCE OCBOCHUS JUCIUILINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

OIIK-1.1, YK-1.1, YK-1.2, [YcTHBII ompoc, TecThl,

1 |O6mereopeTnueckre BOPOCkl XUMUU VK-2.4, OTIK-1.3, OTIK-1.4 |pemene 3aau

OIIK-1.1, OIIK-1.3, OIIK- 1.4, [ycTHBIi ompoc, perieHue

2 |CrieupanbHeIC BONPOCE XHMHH VK-1.1, VK-1.2, YK-2.4  |3anau, TecThL.

OIIK-1.1, OIIK-1.3, OIIK- 1.4, [ycTHBIi ompoc, perieHue

3 |3auér VK-1.1, VK-1.2, VK-2.4  |3anau, TecTsl.




7.2. TunoBble KOHTPOJIbHBIE 3a/IaHUS WJIM MHBIE MaTepUAIbl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOJMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW 1 HABBIKOB U (WJIK) OIBITA MPOPECCHOHATBHON NEATEIbHOCTH, XapaKTEPU3YIOIIHX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€Ta MO AMCHMILIMHE MPEANONAraeT BHINOJHEHHE ABYX aTTECTAllMOHHBIX PadoT 3a
CEMECTp ISl IPOBEPKH CPOPMUPOBAHHOCTH MHAMKaTOpa aocTwkenus komrerennuii OIIK 1.1, 1.3, 1.4., VK.
11,12,24

AtrectanonHas padora Nel BkitouaeT B ceOsi TEMbI: CTPOEGHUE aToMa, XMMHUYECKas CBS3b, KJIACCHI
HEOPraHUYECKHUX BEILECTB, SKBUBAJICHT, KUHETUKA XUMUUECKUX PEAKIIUMA

ATtTectanonHasi padora No2 BKiIto4aeT B ce0si TEMbI: SJIEKTPOIUTHYECKas Aucconuanus, pH, ruaponus
COJIel, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUM, TalbBAHUYECKUM DSJIEMEHT, KOpPPO3USl METaJUIOB,
XKECTKOCTDH BOJIBI.

BapuanTt 3aganuii 11st ATrectaiinoHHoN padoTsl Nel

Nel. Onpenenuts 4nciIo 37I€KTPOHOB B aTOME LIMHKA. 3alIUCaTh MOJHYIO JIEKTPOHHYIO KOHPUTypaIHio
aToMa. KakoBa BaJI€HTHOCTb aToma?

Ne2. 3anucaTh NpoOyKThI peakiiu, paccTaBbTe KO3(PPULEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH = ...

Ne3. Ilpu B3aumoneicTBum 3,24 T TpeXBaJIGHTHOIO MeTaJlIa ¢ KUCI0TOH Bbinensercs 4,03 11 Bogopona
(H.y.). Beruncnure 3KkBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl MeTaJlja.

Ned4. Bo ckombKO pa3 M3MEHHUTCS CKOpPOCTh peakiuu npu S0°C, ecnu mpu AEHCTBUM KaTaiau3aTtopa
sHeprus aktupanuu ymenblnaercs ¢ 70 kIx go 50 x/{x?

Ne5. 3amucaTh aucconManuio BEUIECTB: THAPOKCHJ HATpUs, CEPOBOJOPOJAHAA KHUCJIOTA, XJIOPH]
AIIFOMUHUS, TUAPOKAPOOHAT HATpuUs, TUAPOKCOXJIOPUJ ATIOMMHHUSA, TUAPOKCHA amMMmoHus. [l cralbix
AJIEKTPOJIUTOB 3aIIUCATh BHIPAKEHUE KOHCTAHTHI IMCCOLMALIUN

BapuaHnT 3amanuii 11 ATTecTalimoHHOM padoThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M1, B koTopoMm coaepxutcs 0,063 r a30THOM KUCTOTHI.

No2. TlonmsepratoTest i ruaposu3y pactBopsl cinenyromux coneii: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYIISIDHBIE H MOHHBIE YPaBHEHHUS THIPOJIN3a COOTBETCTBYIOIINX COJICH.

Ne3. PaccraBuTh K03 (UIIMEHTH B YpaBHEHHIX PEaKIIUil METOJOM dJIEKTPOHHOTO O6anaHca. CocTaBUTh
AJIEKTPOHHBIC ypaBHEeHHA. I KaXKI0H peakluu yKa3aTh, KAKO€ BEUIECTBO SBISIETCS OKHUCIHMTENEM, KaKoe —
BOCCTaHOBHUTEJIEM; KAKO€ BEI[ECTBO OKUCISIETCS, KAKOE BOCCTAHABIUBAETCS.

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

Ned4. Bpruucnute 3JIC ranbBaHMUYECKOTO SJIEMEHTa, COCTOSIIEr0 W3 IUTACTUH KaJMHUS M MarHus,
OMYIIEHHBIX B PacTBOPHI CBOMX coiyieii ¢ koHuentparuei [Cd2+]=[Mg2+]=0,1 mosas/m. CocTaBUTh CXeMy
3IIEMEHTA, HAIUCaTh YPaBHEHHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 nyxHo0 106aBuTH K 50 J1 BOABI, 4TOOBI YCTPAHUTH KapOOHATHYIO KECTKOCTb,
paBHYIO 5,8 MMOJIB/1?

7.3. Cucrema OLIEHUBAHMS PE3yJIbTATOB OOYYEHHS MO JAUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIIM 3a Mpeaeiibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOAYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asiBICHHBIX B paboyeil mporpamme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BRICOKAN YPOBEHD KYJIbTYpPhI HCIIOJTHEHUS 33JaHUI

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYJIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHbIN MUHUMAaJIbHBIA 00BEM 3HAHUI 10 AUCLHUILIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOJABaTeNsA PEIIaTh CTAHIAPTHBIC 3a0a4n
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- UCTIBITHIBACT 3aTPYAHECHUS IPU OOOCHOBAHUY AJITOPUTMA BBITIOTHEHUS 3a1aHUI

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHWE OT/CIHHBIX HCTOYHUKOB, PCKOMEHIOBAaHHBIX pab0YeH MporpaMMon 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSITEIbHOM paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAHUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPOEeCCHOHATBLHON
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHM4ecKUX COEAMHEHUH (OKCHIbI, KHCIOTHI, OCHOBaHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XUMUYECKHE CBONCTBA.

2. Crpoenue atoma. KBaHToBble uncna: 0003HaueHue, (GU3nUecKuil CMbICI.

3. Ipunmun Iaymu. ITpaBuno Xynaa. IlpaBuno KneukoBckoro. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB.

4. llepunoauyeckuii 3akoH u neproaudeckas tabmumna /1. . Menneneesa.

5. Xumuueckas cBsA3b. KoBaneHTHas MOJISIpHAsSL, HETIOJSIPHAs, HOHHAS CBS3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHHE, ITOIYyYEHNE, HOMEHKIIATYpa.

8. CkopocTh XUMHUECKUX peakiuii. OCHOBHBIE (PAKTOPBHI, BIMSIOIINE HA CKOPOCTh PEaKIUii.

9. Kunetnka XMMHYECKMX peaklnii. 3aKOH JEeHCTBYOIUI Macc. VI3MeHeHne CKOpOCTH NPY U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBJIeHUs, 00bEMa. KOHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpoB 3aBUCUT, OT KAKHX
HE 3aBUCHT.

10. Temnepatypa Kak pakTop KHHETUKA XUMHUECKUX PEaKIMii: BO3IEHCTBHE TeMIIEpaTyphl Ha CKOPOCTh
peakuuu, [IpaBuno Baut-I'odda, ypasuenune Appennyca. Katanuzaropsl: onpeneneHue, IpUHIA ISHCTBH HA
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHUS, 3alIUCh KOHCTAHTY PAaBHOBECHS B 001IEM




Buze. [Tpunuun Jle [larense. BnusHue temmepaTypbl, AaBJICHHS W KOHIIEHTpPALM BEIIECTB HAa CMEIICHUE
paBHOBECHS.

12. Crioco6bl BbIpa)keHHsI KOHLIEHTPALMK PACTBOPOB: Ha3BaHUs, POPMYIIbI, €IUHULIBI U3MEPEHUSI.

13. Dnekrtponutrueckas nuccoruanua. CHUIbHBIE M Cl1a0ble 3JIEKTPOJIUTHL: OINpeesIeHUe, TPUMEPHI.
Crenenp U KOHCTaHTa auccouuanui. CMelieHHe XMMHYECKOro paBHOBECHUS IPHU AMCCOLUAINK (BIUSHUE
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. MonHoe mpowm3BeneHrue BoAbl. BomopoaHslii mokazatenb cpeipl. Pacuer pH cuiabHBIX M ciaObix
3IEKTPOJIUTOB.

['unponu3 coneil. CMerieHHe XHMHUYECKOTO paBHOBECHs Ipoliecca THUIpoiu3a (Temmieparypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

15. XKecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI yCTPAHCHHS.

16. JlucniepcHbIe CUCTEMBI, UX Kiaccu(UKaIys, CTPOSHUE MUIICILIBL.

17. Obuue pusnyueckre 1 XUMUIECKUE CBOMCTBA METAUIOB (B3aUMOJICHCTBHE K HEMETaJNIaMHU, BOJIOMH,
kuciotamu, kucinotamu-okuciaurensimu: HNO3 pa36, HNO3 konn, H2SO4 koHI). DAeKTpOXUMHUYECKHHA psif
HANPSHKEHUS METAIJIOB.

18. 'anpBaHWYECKUI 3IEMEHT: IPUHLUI pabOThl, IPOLIECCHl HA KATO/E, MPOLIECCH] HA aHO/E, OTIINYUE
OT JIEKTpoJin3a. YpaBHeHHe HepHcTa — BeIYMCIIEHUE TOTEHIMAaNa A7 35eKTpoa. CTaHAapTHBIN SJIEKTPOTHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DnekTponus: ompeneseHre, OTIIMYUE OT TajJbBAaHUYECKOTO AJIEMEHTA. DJIEKTPOJIU3 BObI, COJEH,
KHCJIOT U OCHOBaHM. 3akoHbl Dapasesi.

20. Koppo3ust MeTajioB B KUCJIOW, HEHTPAIBHOW Cpe/ie B KHUCIOPOJHOW M OCCKHUCIOPOIHOM cpene.
Buns! xoppo3un. MeTos! 3alIUTHl METAILUIOB OT KOPPO3HUHU.

21. Baxwueiimme mnpupoiHble COCNWHEHHUS KalblMsi, BO3AYIIHbIE M THIPABIMYECKUE BSIKYILHE
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI MTPH MX MOJTYYECHUU U TBEPACHUHU.

22. IlomumepHble MaTepuaibl, UX OCOObIE CBONCTBa, OCHOBHBIC BHU[bI IOJUMEPOB, OOIACTH HX
MIPUMEHEHUS.

7.4.2. IIpakTuyeckue 3ajaHus U1 IPOBEIECHUS IPOMEXYTOUHOM aTTecTallui 00y4aroIuXCs

1. HarucaTp ypaBHEHHE XMMUYECKON pPEaKIuy, pacCTaBUTh KO3 PHUIIMEHTHI.

2. PaccuuTtath BBIXOJ NPOYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrath TemnoBoil 3p(HEeKT XUMUUECKON PEaKIIUH.

4. PaccunTtaTh U3MEHEHHE CKOPOCTH XMMHUYECKOW PEaKLIMM NPU MU3MEHEHMH KOHILIEHTPALMH BEILECTB
WM TEMIIEpaTyphl.

5. Hamucate ypaBHEHHE DJJIEKTPOJIMTUYECKOM JHUCCOLMALMA M BBIPAKEHHE JUISI KOHCTAHTHI
M CCOLIMALUH.

6. PaccunrtaTre 3HaY€HNE BOJOPOIHOTO IMOKA3ATENS CPEBI.

7. Harncats ypaBHEHHE THAPOIN3A COJIN.

8. CocTaBUTh CXxeMy rajlLBaHH4YECKOr0 3j1eMeHTa, paccuntath DJ]C sToro snemeHTa.

9. BpuncanTh Maccy BEIECTBA, BBIEIUBILErOCs MIPU IEKTPOIIH3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO DPEAKILUIO, ONPEACIUTh OKUCIHUTEIb U
BOCCTaHOBHUTEIIb.

11. Hanncate ypaBHEHUE peakiMy MeTajlla ¢ BOJOW, KMCIOTON WM PacTBOPOM ILETOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMHUYECKONH KOPPO3UU METAJLIOB.

[IpakTHueckue 3amaHus JUIS TPOMEXKYTOYHOM aTTecTanuu pasmerieHsl mo aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IIpumepHble TeMBI KypcoBOil paboThI (IIpoeKTa) (pU HATHYUH)
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTepuabl, ONpeeNsonre Mpole ypbl OlIEeHUBaHHUs 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OTIbITa IPO(ECCUOHATBHOM IEATENbHOCTH, XapaKTepU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMNA

[Ipouenypa mpoBeneHUsS MPOMEKYTOUHOM aTTecTalM M TEKYIIEro KOHTPOJIsS YCIeBaeMOCTH
pernaMeHTHpyeTCs JOKaJIbHBIM HOPMATUBHBIM aKTOM, ONPEIENISIOIINUM MOPSAJOK OPraHU3alluy U MPOBEACHHUS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEXKYTOUHOM aTTecTaluy 00yJaromxcs.

[Tponienypa oueHuBaHus (POPMUPOBAHUS KOMIETEHIMH NpU TNPOBEICHUM TEKYIIETO0 KOHTPOJIS
NpuBeAcHa B 1. 7.2.

THUNOBBIE KOHTPOJIBHBIE 3a/1aHUS WIM HHBIE MAaTEPHUAIIbl TEKYILETO KOHTPOJIS IPUBEIEHBI B 1I. 7.3.



[TpomexyTouHas aTTecTalus 1Mo IUCUUIUIMHE TPOBOAUTCS B (popme 3aueTa.
3aueT NPOBOJUTCS C YUETOM PE3y/IbTATOB TEKYILEr0 KOHTPOJISI B CEMECTPE.

7.6. Kpurepuu orneHuBaHus chOPMUPOBAHHOCTH KOMIIETCHIIUN TTPH MPOBEICHUU MPOMEKYTOYHON aTTeCTalluN

YPOBEHb OCBOEHUS U OLIEHKA
Onenka Onenka
«HEYIOBJICTBOPUTEND | «yIOBIETBOPUTENHH | OLlEHKa «XOPOIIO» OneHka «0TJIIMYHOY
HOY» o»
«HE 3aUTEHOY» «3a4TEHOY
YPOBEHb OCBOCHHUS | YPOBEHb OCBOCHHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIIUH
«HEJOCTaTOYHBIN». «IIOPOTOBBIIN. «IIPOJIBUHYTBIN». «BBICOKUI».
Kommerenun He Kommerenun Kommerennun Kommerenun
c(OPMHUPOBAHBI. c(OPMHUPOBAHBI. copMHpoBaHbl.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHuUS OOIIUPHBIE, | apryMeHTHPOBaHHbIE,
BCECTOPOHHHUE. Y MEHHUS

0a30Bbl€ CTPYKTYPHI | CHCTEMHBIE. Y MEHUS

YMEHHUS U HAaBBIKU HE
Kputepnu c(hopMHpPOBaHbI 3HaHUU. Y MEeHUA HOCST YCHELIHO PUMEHSAIOTCS
OLICHHBAHMS (bparMeHTapHsl U PENPOAYKTUBHBIN K PELICHUIO KaK
HOCST XapakTep, THIIOBBIX, TAK U
PENpPOAYKTUBHBII IIPUMEHSIIOTCS K HECTaHIapTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3a/IaHHM.
JlemoHCcTpUpyeTcs 3a/laHuN. JlemoHcTpUpyeTcs
HU3KHH YPOBEHb JleMmoHCcTpHpyeTcs BBICOKHI YPOBEHb
CaMOCTOSITEJIBHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIBHOCTH,
IIPAaKTHYECKOTO YPOBEHb BBICOKAs aJallITUBHOCTh
HaBBIKA. CaMOCTOSITEJIBHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
IIPAKTUYECKOIO

HaBBIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOJTHHUTEJIbHBIE BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommnoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
TUCIUIUTAHOW, M TPEACTABISAET cOO00U cpeqHee apuMETHIECKOE OT BBICTABICHHBIX OIEHOK IO OTICIIBHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOII0Y/«3a4TEHO» BBICTABIISIETCS, €CIIH CpeHEe apuPMETHISCKOE HAXOUTCSI B HHTEPBAIIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OlnleHKa «HEYAOBIIETBOPUTEIHLHOY/ «HE 3aYTE€HO» BBICTABIIACTCS, €CIU CpeaHee apudMeTHuuecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOI U TONOTHUTEIHLHON TUTEPATYPhI, HEOOXOAMMOMN AJIi OCBOSHUS TUCUUTUIMHBI (MOYJIs)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 I'muuka H. JI., [Tonkos B. A., babkoB A. B., O6mas xumus B 2 T. Tom 1, Mocksa:| https://urait.ru/bcode/
FOpaiit, 2020 451561

JlonmoJJHHUTEIbLHAS JUTEPATYPA

Bunkosa H. I'., bensiera O. 4., Komesa H. B., Hymraesa A. B., Hlymkuna A. A.,
1 [Mony6ospunos II. A., Emanesa C. M., O6mas xumus. Ilpaktuxym, Ilensa:| http://www.iprbooksh
[TeH3eHCKMH TOCYNapCTBEHHBIN YHUBEPCUTET apXUTEKTYPhl M CTPOUTENbCTBA,|  OP.ru/75310.html
OBC ACB, 2013
5 Xowmuenko I'. I1., Iutosuu U. K., Heopranuueckas xumus, Cankt- [lerepOypr:| http://www.iprbooksh
Kganpo, 2021 op.ru/103109.html

Ob6yuatomiuecs U3 yucia UHBaIU 0B U i ¢ OB3 obecnieunBaroTCs e4aTHBIMU U (MITH) DJIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10POBBS.




8.2. Ilepedyennr pecypcoB mH(MOPMAIMOHHO-TEIEKOMMYHUKAITMOHHONW ceTH «HTepHEeT», HEOOXOMUMBIX IS
OCBOCHMS AUCIUIUIMHBI (MOIYIIs)

HaumenoBanue pecypca cetu «HTepHeT» DIEeKTPOHHBIN ajipec pecypca

https://moodle.spbgasu.ru/course/view.p

Oo6mas xumust 115 cryaertoB CITIGIACY hp?id=2994

I'enepman M. WM., KOctpatoB B. Il. Heopranuueckas Xumwus:
YuebOHoe nocobdue. 2-¢ u3 ., crep. - CI16.: MU3narenscTBo https://e.lanbook.com/book/4030
«Jlagpy, 2009. - 528 c.

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

XuUMHS B CTPOUTEIILCTBE

[TerpoBa XUMU A BSXKVIINX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPUAJIOB 3/files/88.pdf

AxwmeroB H. C. O0mas u Heopranudeckas Xumus: Y4eOHuk. — 8 -e )
3., crep. - CII6.: UsparenscTBo «Jlanp»,2014. - 752 C. https://e.lanbook.com/book/50684

OcHoBbl xumuu. HMuaTepHeT-yueOHuk (A. B. Manyiinos, B. .

Pomoros, HT'Y . HoBoCHGHPCK) http://www.hemi.nsu.ru/

8.3. Ilepeuenb coBpeMEHHBIX MPOPECCUOHAIBHBIX 0a3 JTAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanune DIIeKTPOHHBIN apec pecypca

https://www.spbgasu.ru/Univer

[Mepuomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

https://www.spbgasu.ru/Univer

OopasoBarenbHbie nHTEpHET-pecypcbl CIIOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudopmannonnas cetb CHEMMET (Poccust) Ha cepBepe XuMHUECKOTO
bakynprera MI'Y sBnsieTcs COBOKYNHOCTBbIO 0a3 JaHHBIX [0 XUMHHU
(oOpasoBaHue, HayKa, TEXHOJOTMS), PaclpejeieHHBIX Ha -CepBepax B|WWW.Chem.msu.su
npezenax poCCHiCKOi yacTu ceT INternet u BKIIIOYaeT OTeYeCTBEHHBIE U
3apyOekHbIe HHOOPMAITMOHHBIC PECYDCHI 10 XUMHUH

EauHBIA  DIEKTPOHHBIN ecypc €0OHO-METOMMYECKON JIUTEPATYPBI
a p peeype ¥4 A PATYPE!\\\ww.spbgasu.ru

CIIoTACY
Poccuiickast rocyapcTBeHHas OHOInoTeEKa WWW.rsl.ru

Hayunas DIIEKTPOHHAS
Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU 6ubmorexa L IBRARY RU
HHTepHET-TpEHAXEPHI B chepe 0Opa3oBaHus http://www.i-exam. ru
Cucrema gucrannuonnoro ooyuenust CII6I'ACY Moodle https://moodle.spbgasu.ru/
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/

8.4. Ilepeuenb WHGOPMALMOHHBIX TEXHOJIOIMM, MCIOJNB3YEMbIX MPU OCYLIECTBICHUH OOpPa30BaTEIbLHOTO
mporecca MO JUCHMIUIMHE, BKJIIOYas IEepeueHb JUIEH3MOHHOTO M CBOOOJHO paclpoCTpaHsSeMOro
MPOrpaMMHOTO 00ecTieueHus

Crnioco0 pacpocTpaHeHus
HaumenoBanwue (JTMTIEH3MOHHOE WJIH  CBOOOTHO
pacopocTpaHIeMOoe)

HoroBop Ne 132009689201 ot
18.12.2020r [IporpammHbIE
npoaykTsl MaiikpocodT, gorosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Office 2016

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel MaitkpocodT, moroBop No
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIIeUCHHE TUCITUTUTMHEI
CBejicHHs1 00 OCHAIIEHHOCTH YYEOHBIX ayIMTOPUI M MOMEIICHUH JIUIsl CAMOCTOSTEIBHOM paboThI

HanMeHnoBaHue y4eOHBIX ayTMTOPHI M TIOMEIIEHUN
IUISL CAMOCTOSITETIbHON paboTHhI

OcHaleHHOCTh 000pYJOBaHHEM M TEXHHYECKUMHU
CpeacTBaMu 00y4YeHuUs

40. Jlaboparopus SKCICPUMEHTAILHON (U3UKH |
XUMHUU

V. Eroposa 1.5/8

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

Becsl mabGoparopusie 1100. Bece mabGopaTopHbie
BJIT2-2200 I'. pH-metp CHECKER (c noBepkoii), CH,
HANNA-98103. pH-merp- wmwmmmuBoiasT™MeT p pH
-150MU. AxBaguctumisatr op AJlDa-4-. Acnuparop
AM-5M. Becoi GR-120. Becol na6opatopusie BJITO-
2200.

Becni nabopaTopHbIE BJIT3-150. HNonomerp-
m3mepurens "Craryc-2". Kongykromerp ECTestr Low
MbLIEBIAro3amiy MeHHbINH

KapMmaHHbId 0e3 noBepku. I[leusr mydensnas 3nCHOJI-
3/11,xamepa u3 kepamuku. IIpeodp. PH- merpuu. mab.

"Cratyc".

Cuetuuk aspouoHoB CAIIOUP-3K. CymmunbHblil mkad
NOL 24/200. YcraHoBka TUTPOBAJIbHAS
1200*643*1830.

[llxad BHITSKHOW € TOABOAOM BOJBL. MarnuTtHas

memanka I[19-0319. MarautHas Memanka [19-6100.

MarnutHas Memanka [196110 ¢ momorpeBom
1 75 A& 0020
YuebHast ayauTopusi I MPOBEIACHUS  3aHSATUH
JIEKIIMOHHOTO  THUMa, KOMIUIEKT MYJIbTUMEIUITHOTO
000OpyIOBaHUSA MePCOHAIbHBIA KOMIIBIOTE
40. VYuyeOHblE ayaMTOpPUM Il  IPOBEICHUS Py o . (nep I;’
N MYJIBTUMEOUNHBIA  [IPOEKT KpaH, ayIno-CUCTEMA
JIEKIIMOHHBIX 3aHATHIH Y A POCKTOp, SkpaH, yL[vo creMa),
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,
noakimoueHue K kKommneiorepHor cetn  CIIGIACY,
BEIXOJI B MaTepHer
Komruiekt MYJIbTUMETUHHOTO 000pyIOBaHUS
40. VYuyeOHblE ayAWTOpPUHM [JJS  TPOBEICHUS . Y A pyAa S
o (TIepcoHaTbHBIN KOMIIBIOTED, MYJIbTUMETHHHBII
MTPAKTUICCKIX 3aHATHH, TPYIIITOBBIX u
S MPOEKTOpP, OSKpaH, ayduo-CUCTeMa), JOCKa, KOMILIEKT
WHIUBUIYaIbHBIX KOHCYJIbTAIIHH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTaIINKN

yaeOHON MeOeNn, TOAKITIOYeHHE K KOMITBIOTEPHOW CeTH
CIIGI'ACY. Beixon B MHTEpHET

40. YueOHbIE ayAUTOPUM JII CAMOCTOSITENBEHOM
paboThI

ITomemenune TUISL CaMOCTOSITENTbHON paboThI
(KOMITbIOTEPHBIN KJ1acc):

[1IK-12 mr. (cucreMHBIH 0JIOK, MOHUTOp, KJIaBHATypa,
MBIIIIb) €  YCTAaHOBJICHHBIM  MYJbTHMEIHIHHBIM
o0opynoBaHueM (MPOEKTOp, DSKpaH, KOJOHKU) C
JocTynoM K cet «VIHTepHeT» u o0ecrieueHreM J10CTymna
B DJIEKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTEIbHYIO
cpeny CIIGI'ACY; ngocka MapkepHasi; KOMILJIEKT

yueOHoi Mebenu Ha 12 mocaoYHbIX MECT.




Jnst maBanuaoB u auil ¢ OB3 obecrieunBarOTCs CrieMAIbHBIC YCIOBHS JJIS TIOJydeHHsI 00pa30BaHUs B
COOTBCTCTBUU C TpCGOBaHI/ISIMI/I HOpMaTI/IBHO-HpaBOBLIX I[OKYMGHTOB.



Pabouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKHU
23.03.01 TexHomorus TpaHCIOPTHHIX TporieccoB (mpuka3 MunoOpuayku Poccun ot 07.08.2020 Ne 911).

ITporpammMy coctaBu:
CT. IIpenoJ. , K.X.H. [longkoB Makcum CepreeBuy
JIOLIEHT , K.T.H. [1aBnoB Anexcannp MBanoBuu

[Tporpamma oOCyXx1eHa 1 PeKOMEHI0BaHa Ha 3aceqanuu kKadeapsl CTpOUTETbHON (BU3UKU U XUMUAU
07.06.2021, nmpotokon Ne 6
3aBenytomuii kageapoit K.T.H. bapames M.H.

[Tporpamma ogo0peHa Ha 3aceAaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
15.06.2021, npotokoit Ne 4.

[Ipencenarens YMK k.T.H., goueHT A.B. 3a3bikun
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