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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
]_IGJIB OCBOCHUS NUCHUIUIMHEI - TOJIYUYCHUC 3HAHUH 110 XUMHU, 06€CH6‘{HBaIOH_[€I>'I OCHOBY
HOJATOTOBKU OakanaBpa, JOCTaTOYHON ISl peIICHUS
MMPOU3BOJACTBCHHO-TCXHOJIOTHYCCKUX, OPraHU3aAIITMOHHO-YIIPABJIICHYCCKUX, HAYUYHO-
MCCJIEI0BATENbCKUX U MPOCKTHBIX 3a/1a4.

3amayn IUCIUIUIAHEI:

N3yuenue:

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

2. IPUPOJIBI XUMHUYECKUX PEAKIINH, UCTIOJIB3YEMbIX B IPOM3BOJICTBE XUMUUECKHUX BEIIECTB U
MaTepUAIOB, KHHETUYECKOI'0 U TEPMOJAMHAMUYECKOTO ITOAX0I0B K OIIMCAHUI0 XUMUUYECKUX IIPOLIECCOB C

OEJIBIO OIITUMHU3alIuNU YCJIOBI/Iﬁ ux HpaKTquCKOﬁ pcanr3anuu,

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

MaTCpHaJIOBCACHUA.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUSI KOMIIEeTeHIUMH

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

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

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

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
WJIH XUMHYECKHE MPOLIECCHI
MPOTEKAIOIINE Ha 00bEKTax
npodeccuoHanbHOM
JESITEIIbHOCTH

3HaeT

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

yMmeet

MIPUMEHSATH ITOJyYEHHbIEC 3HAHUS 110 XUMHUU IPU
W3y4YEHUU JPYTMX JUCLMIUIMH, BBISABIATH
KOHKPETHOE XHMMHYECKOE COJIEpKaHUE B
OPUKIAIHBIX  3a7adax  1podecCHOHaTbHOU
JIeSITeNLHOCTHU

BJajaeer

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




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

OIIK-1.3 IIpeacraBnser
bu3ndecKuil (XUMHIECKHIN)
npoiiecc (SBJICHUE),
MPOTEKAIOMINN Ha 00BEKTE
npodeccuoHanbHOM
NEeSITEIbHOCTH, BUJIC YPaBHEHUS

(i)

3HaeT

€CTECTBEHHOHAYYHYIO CYIIHOCTh MpOoOJIeM,
BO3HHUKAIOIIUX B X0J€¢ MNpodhecCHOHATHHON
eI TCIIbHOCTH OCHOBHEIC XUMHYECKHE
SIBJICHHS, 3aKOHBI M TEOPHH KJIACCHYECKON H
COBPEMEHHON XMMUH, OCHOBHBIC TIOJIOKCHUS U
pacyeTHble METOJABl ECTECTBEHHO-HAYYHBIX
JTVCIUTIIINH, HA KOTOPBIX 0a3UpyeTCsl U3YUYCHHE
PO eCCUOHAIBHBIX TUCITUTIIINH

ymeeT
Ipernoiaratb XoJ M Pa3BUTHE Pa3IHMYHBIX
CUTYAIIWH, BO3MOKHBIX Ha oOBeKTe
npodecCHoHATBLHOM NESTEIIbHOCTH,
OTIPE/ICIISATh HaIpaBJICHUS XUMHUYCCKHUX
B3aUMO/JICUCTBUI.

BJajeeT

CIIOCOOHOCTBIO HAa  OCHOBE  TOJYyYEHHOU

uH(popMalMu BbIOpaTh ONTUMAIbHBIA MYyTh

pellleHusT MOCTaBJIEHHOW 3aJaud B BUJE
YpPaBHEHUU.
OIIK-1 Cnocoben OIIK-1.4 Ocymectiusier 3HaeT
IIPUMEHSATH BbIOOD (pU3MUECKUX U (UIIH) XUMUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
€CTECTBEHHOHAYUYHbIE U XUMHYECKHUX 3aKOHOB JIJIs CTpOECHHE u CBOIiCTBa COEIMHEHU,

OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Bl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B IIPO(HeCCHOHATTLHOM
JeSITeTbHOCTH;

peuenus 3anauu
npodeCcCHOHAILHON
JESTSIILHOCTH

UCTIONIB3YyEMBIX B 00J1aCTH NMPO(GECCHOHAIBHON
JIeSITEIIbHOCTH

ymeeT
BBIBJIATE €CTECTBEHHO-HAYYHYIO CYIIIHOCTH
npooiieM, XapaKTEPHBIX JIniE: JTAHHOU
pohecCuoHaANBbHON AESITEIbHOCTU

BJajIeeT

HAaBBIKOM MPHUMCEHCHUA XUMHWYCCKUX 3HAHUH
AJIs1 pCIICHUA IMOCTaBJICHHOM 3aJa4uu

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

YK-1.1 OcymecrBiser
CHCTEMHO-CTPYKTYPHBIH BbIOOp
MH(POPMALIMOHHBIX PECYpCOB (B
TOM 4HcJie B IUPPOBOH cpeze)
JUIs TIOMCKa MH(opManuu B
COOTBETCTBUU C OCTaBJIECHHON
3a1auen

3HaeT

[epEeYEHb OCHOBHBIX CIIPABOYHBIX MATEPUAIIOB,
TAOJIHIL, CXEM 110 XUMUH

ymeer

M0JIb30BAaThCs, MOJIYYaTh CIPABOYHBIE TaHHbBIC
U3 CIPaBOYHBIX MAaTEpPUAIIOB, CXEM, TAOIHUIL
BJajaeer

MOJIyYECHUS CIPABOYHBIX JAHHBIX U3 OCHOBHBIX
CIIPaBOYHBIX MAaTEpUajoB, CXeM, TaOluIl H
uH(pOpMallMM O Ha3HAYEHUHM © OO0NACTIX
MPUMEHEHUSI OCHOBHBIX XMMHUUYECKUX BELIECTB
¥ X COCTUHEHUN.




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

VK-1.2 BrigBnger
nH(popMaIrio, 3HAUUMYIO JIJIsI
IIOCTaBJIICHHOHN 3aJauu

3HaeT

3aKOHBI, 3aKOHOMEPHOCTH W TIOHATHUS XHMHH,
MX MAaTeMaTUYeCKUW ammapaTr, CBOWCTBA H
CTPOCHHUE HEOPTAaHUIECKUX COCAMHEHUI

ymeeT

0000IaTh ¥  HKCHOJB30BATh  XUMHUECKHUE
3aKOHBI ¥ CBOMCTBAa XUMHUYECKUX IJIIEMEHTOB U
UX COCJMHEHWH JUIsl PEIICHUS! MMOCTaBJICHHOM
3aJauu

BJajieeT

KaKk o00o00meHus, Tak u auddepeHnuanum
€CTECTBCHHO-HAYYHBIX 3aKOHOB JIJISi PEIICHUs
MOCTaBJICHHOM 3a/1a41

VYK-2 Criocoben
OMpEICIIATh KPYT 3aja4 B
paMKax IMOCTaBICHHON
1IEJIM U BBIOUPATh
ONTHUMAJIBHBIE CIIOCOOBI UX
pCILICHUs, UCXOs U3
JICHCTBYIOIINX MTPABOBBIX
HOPM, UMEIOIIHUXCS
pPECYpCOB U OTpaHUYCHUI

VYK-2.4 CocraBnsier
MOCIIe0BATEIHHOCTh
(aropuTM™M) pelIeHUs 3aa9H

3HaeT

MaTeMaTHUYeCKUi ammapar aisi MpOBEACHUS
pacueToB M0 pa3zesiaM XUMUHU

yMmeet

pemiate  3aaud  MOpPeAMETHON  obusacTy,
OTNIMYaTh (PU3NYECKH U XMMHUYECKUN MPOIEecC,
MpoTEKaroIre Ha 00beKTe MPodhecCHOHATBLHON
JESITEIIbHOCTH

BJajJeeT

U aJTOPUTMAMHM PELIEeHUs 3a7a4 M0 OCHOBHBIM
(UBUKO-XUMUYECKUM 3aKOHAM

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Jannast tuciumuivHa (MOAysb) BkitodeHa B biok «lucuumnunel, Mmonynu» b1.0.13 ocHoBHOIA
npodeccuoHaibHON 0Opa3zoBarenbHOl porpammel 23.03.01 TexHOIOTHS TPAHCITOPTHBIX MPOIECCOB U
OTHOCHUTCS K 0053aTeIbHON YacTH y4eOHOro IUIaHa.




JlucuuIuinHa OTHOCUTCS K 0a30BOM YaCTH MaTeMaTHYECKOTO U €CTECTBCHHO-HAYYHOTO ITHKIIAa U
OCHOBBIBACTCS Ha 3HAHMAX, HABBIKAX M YMECHUSX, IPUOOPETEHHBIX B PE3y/IbTaTe

OCBOCHHMS XMMHH (0a3MCHBIA YPOBEHB), (PU3UKH M MATEMATHKH TP TIOJYICHUH CPETHEr0 00IIero
o0pa3zoBaHus. Y CIENTHOMY OCBOSHHIO TUCIMILIHNHBI COTYTCTBYET MapajlieIbHOE N3ydeHUe (PU3HKH 1
MaTeMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX TUCIIMILIHH.

JlJ1sl yCHenHOro OCBOSHHSI TUCIUIUTHHBI CTYICHT JOJDKEH

3HATB!

1. BaKHEHIIIME XUMUYECKUE TIOHSTHS: BEIIECTBO, XMMUYECCKHIA DIIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAS. MAacChl, HOH, aJUIOTPOITUS, M30TOITbI, XUMUYECKas CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCT, BAICHTHOCTb, CTEIIEHb OKUCIICHUS, MOJIb, MOJISIpHAS Macca, MOJISIPHBIH 00beM,
BEIIIECTBA MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, JICKTPOIUT U HEIJCKTPOIIHT,
ANEKTPOIUTUYCCKAS JUCCOIMAIUS, OKUCIIUTENh M BOCCTAHOBHUTEIb, OKHCIICHUE M BOCCTAHOBIICHHE,
TETUIOBOM 3(PPEKT peakinu, CKOPOCTh XUMHUYECKOW PEeaKIInu, KaTaln3, XHMUYECKOE PaBHOBECHCE,

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

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

4. BayKHEHUIIIHME BEIIECTBA U MaTePHAJIbl: OCHOBHBIC METAJLJIBI M CIUIABHI; CEpHAst, COJISIHAS, a30THAS
YKCYCHasl KUCJIOTBI; IIIEJI0OYH, aMMHAK, MUHEPAJIbHBIC yI00OPEHUS, METaH.

YMETh:
1. Ha3BIBaTh HEOPTAHUYECKUE BEILIECTBA 110 «TPUBUAIBHOWY HIJIM MEKTyHAPOIHON HOMEHKIIATYPE;

2. onpeneNnsTh: BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, THII XMMUYECKON
CBSI3U B COEIMHEHUSX, 3aps/] HOHA, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIUHEHHH,
OKHCIIUTEIb U BOCCTAHOBUTEIIb;

3. XapaKTepu30BaTh: 3JIEMEHThI MAJIIX IIEPUOJIOB IO UX MoJoXkeHUo B Ilepuonuyeckoil cucreme
J.. MenneneeBa; o011e XMMUYECKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX COEIUHEHU;

4. 00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT X COCTaBa U CTPOEHUS; IPUPOLY XUMHUUYECKON
CBs3U (MOHHOM, KOBaJIEHTHON, METAJIJIMUECKOM ), 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEeaKkIy U
HOJIOKEHUS XUMUYECKOT'O PAaBHOBECHUS OT Pa3IMUHBIX (aKTOPOB:

5. BBINOJHATh XMMUYECKHH SKCIIEPUMEHT IO PACIIO3HABAHUIO BXKHEHIIINX HEOPTaHUYECKUX
BEILIIECTB;

6. IPOBOJUTH CaMOCTOSTENIbHBIA OMCK XUMUYECKOH HH(pOPMAIMU C UCIIOIb30BaHUEM PA3ITMUHBIX
UCTOYHUKOB (Hay4HO-TIONYJISIPHBIX M3AaHUHN, KOMIIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); ucrnonb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIs1 00pabOTKHU U Mepeadu
XUMHUYECKON MH(OPMaIUK U ee MPEICTABICHHS B Pa3IMYHbIX (hopMax; MPOBOAUTH KPUTUUECKUN aHATIN3
JIOCTOBEPHOCTH XUMHUYECKON

uH(pOpMalnH, MOCTyNAoMEe U3 pa3HbIX HCTOYHHUKOB.

BJIAJICTh:

1. moaxonamu K 0OBbSICHEHUIO XUMUYECKUX SIBJIIEHUH, MPOUCXOSAIIUX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. MCTOAaMU OIPEACTICHUS BO3MOKHOCTHU NPOTECKAaHUA XUMHUUYCCKHUX HpeBpameHHﬁ B pa3JIMYHBIX
YCJIOBUAX U OLCHKU UX HOCJ'I@I[CTBHﬁ;

3. cnocobamu 6e30macHOro oOpalleHus ¢ TOPIOYNMU U TOKCUYHBIMU BELIECTBAMHU, J1a00PaTOPHBIM
00opyI0BaHUEM;

4. MeTojaMU ITPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALNN.

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA
1 |Dxomorus OIIK-2.1, OIIK-2.6, ITIK-5.4, YK-8.1

2 |be3omacHOCTh JKU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aliuXxcs ¢ npenoaasareseM (1o BUIAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MPaKTHYECKYIO
i 4acoB 2
TMOATOTOBKY
KoHTakTHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3ansatus (J1ad) 16 0 16
ITpaktuueckue 3ausatus ([Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIIMY TI0 KypCOBOU paboTe (TIPOeKTy),
KOHTpOJIBbHBIM paboTam (PT'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4eTa,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacbl HA KOHTPOJIb 4 4
CamocrositesbHast padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
yacel: | 108 108
3a4YeTHbIE eIMHULIBI: 3 3

5. Copepixkanue IMCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBeJECHHOI0 HA HUX KOJIHYeCTBA aKAJeMHYeCKUX YacOB U BUAOB y4eOHbIX 3aHATHIA
5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJYJIs)

KonrakTtHast padora (1o yuyeOHbIM

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

3. |3 paznen. Kontpons




3.1

3auéT

OIIK-1.1,
YK-1.1,
YK-1.2,
YK-2.4

5.1. JIexuuu

Ne
pas3n

HaumenoBanue paznena
W TEMBI JICKITUH

HanmenoBanme u KpaTKO€ COACPIKAHUC J'ICKHI/II‘/'I

OO6mme BOmpoCkl XUMHH

CrtpoeHue aToOMa U CUCTEMAaTUKAa XUMHUYECKHUX JJIEMEHTOB

CocraB aroMHBIX saep. M30oTonbl. CTpoeHKE JIEKTPOHHBIX 0001049eK
atoMoB. IIpunnun HeonpenenenHoctu I'eiizen0epra. KBanToBble uncia.
[TpaBuiia 3amoHEHUs AJIEKTPOHAMH aTOMHBIX opOuTanei. [Tpunuumn
[Taynu. [IpaBuio Xynna. [Ipasuino KneukoBckoro.

[Tepunonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoauanocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOT'O CTPOEHHUS.

OO6mme BOmpOoCkl XUMHH

XHUMHUYECKas CBA3b U MEKMOJIEKYJIIPHBIE B3AUMOICHCTBU
Xumunueckas cBsi3b. KoBaJIeHTHas MOJsIpHAsl, HENOJISIpHAsi, JOHOPHO-
aKILeNTOpHAas, MOHHAs CBA3b. MeTtaimmyeckas cBs3b. BomopoaHas cBA3b.
Bnusiaue tina cBs3u Ha PU3MKO-XMMUYECKHE CBOWCTBA BEUIECTB.

OOm1re BOMpoChl XUMHU

DHepreTuka XMMUYECKUX peaklui

XuMu4eckasi TepMoIMHaMHKa. TerioBoi A3 (HEeKT XMMUYECKUX PeaKITHil.
[TonsiTue sHTanbnus. 3akoH I'ecca, ciencreue 3akoHa ['ecca. [lonsarue
sHTponus. I3MeHeHne SHTpONUH B Xo/1¢ peakiuu. Dueprus ['udoca.
Camonpoun3BoJIbHOE MPOTEKAHUE PEAKITUH.

OO61me BOMpOChl XUMHH

PacTBOpBI M CBOMCTBAa paCTBOPOB

O0pa3oBaHue pacTBOpOB. PacTBOpUMOCTB, (DaKTOPBI, BIHSIOIIAEC HA
pacTBOpUMOCTH BemecTB. PacTBopuMocTh ra3oB. 3akoH [ eHpwu.
KonnenTpanus pactBopoB. HacklleHHbIe, HEHACHIIIICHHBIE U
nepeHachIeHHbIe pacTBOPbl. CrIOCOOBI BRIPAXKEHUS KOHIICHTPALIUN
pactBopoB. uddysus u ocmorrueckoe napienue. OOIIHe CBOMCTBA
pacTtBopoB. M3oronnueckuii koapdunuent. 3akoH Payns. Temneparypa
KATICHHSI U 3aMep3aHusi paCTBOPOB.

CHCHI/IaHLHHe BOIIPOCHI
XUMHHU

OCHOBBI 2JIEKTPOXUMUU: |'abBaHNYECKHI 2JIEMEHT. DJIEKTPOIU3
pacTBOPOB U PACILIABOB.

Bo3HUKHOBEHNE CKayKa NOTEHIMaJIa HA TIOBEPXHOCTH pa3iesia MeX1y
METaJIOM U pacTBopoM. Bogopoansiii anextpoa. CTaHmapTHbIC
AJIEKTPOJIHBIE TOTeHIMANIBL. Y paBHeHHe HepHera. P aktuBHOCTH
METaJUIOB. XMMHUYECKHE CBOMCTBA METAJLIIOB.

["anpBaHnYeCKUE 3JIEMEHTHI. Y CTpONCTBO 31emMenTa lanuasis — SAkoou.
Pacuer D/IC.

Omnpenenenne KaTOAHBIX U aHOJHBIX MPOIIECCOB IIPU IEKTPOIIU3E,
ornpezesieHue MPoaAyKTOB IEKTPoIn3a, 3akoH dapanes.

CHCI_II/IaJ'ILHBIe BOIIPOCHI
XUMHUHU

KOppO3I/I${ MCTAJJIOB, MeToas! 3alIUThI OT KOppO3HH.

KOppO3I/I${ MeTa/lIoB. Buapl KOppO3HuH. MeTopI 3alIUThI METAJLIOB OT
KOppO3UH. SaII_II/ITHBIC TIOKPBITHA. Bugsr HOKpBITHﬁ, AHOJHBIC U KaTOJAHBIC
IMOKPLITHS. 9J'ICKTpOXI/IMI/I‘-ICCKa}I 3aluTa, IpUHIOUIL JEeHCTBHS.

CnenuanbHble BOMPOCHI
XUMUU

OCHOBBI OPraHUYECKON XUMUW U XUMHH TOJIUMEPOB.

OCHOBHBIE KJIaCChl OPrAHUYECKUX COCTMHEHUMN U MOJTUMEPOB.
BricokomouiekynsipHble coeAMHEHHs. TepMorIacTHYHbIE 1
TEPMOPEAKTUBHBIE MOJIUMEPBI. XUMUYECKAsT CTOMKOCTh, CTAPEHUE U
JECTPYKLUS [TOJTUMEPOB.




5.2. [IpakTuyeckue 3aHsATUs

Ne
pasng

HaunmenoBanue paznena
Y TEMBI IPAKTUIECKUX
3aHATHI

HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI

OO01ure Bonpocsl XUMHUU

Knaccudukanus HeOpraHmuecKux COeAMHCHUN

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

OO61re Bonpocsl XUMHUU

OCHOBHBIC 3aKOHBI M TIOHATUS XUMUN

OCHOBHBIE 3aKOHBI XUMUU6 COXPAHEHUSI MACChI, IOCTOSIHCTBA COCTABA,
KpaTHBIX OTHOILIEHUH, ABorasipo). OCHOBHBIE MTOJIOKEHUSI aTOMHO-
MOJIEKYJIIpHOTO yueHus. KoinuecTBo BemiecTBa. DKBUBAJIICHT BEILIECTBA.
Pacuér >KBHUBaJICHTHBIX MAcC CIIOJKHBIX BEIIECTB. 3aKOH SKBHUBAJICHTOB.

OO61re Bonpocsl XUMUU

XuMHuecKkasi KHHETHKA U paBHOBECHE.

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

OO6patumsbie peakuu. XuMuyeckoe paBHoBecre. KoHcTaHTa paBHOBeCHS
B FTOMOT'€HHBIX U FE€TEPOreHHbIX Ipoueccax. CMelleHne paBHOBECHS.
[Tpunnun Jle [latense.

OO61re Bonpocsl XUMUU

PacTBOpBI M CBOMCTBAa paCTBOPOB.

PactBopb! 251ekTpoauToB. CUIIBHBIE U CI1a0bIE AIEKTPOJIUTHI.
Hucconmarus coJieid, KUCIOT, OCHOBAHUN. DIIEKTPOIUTHIECKAS
nuccoupanus. CTeneHb U KOHCTaHTa JUCCOLMAlUuU. 3aKOH pa30aBiieHus
OctBanbna. onHoe npousBeeHue BoAbl. BonopoaHblil moka3aTelb.
Buasl cpenpl B BOgHBIX pacTBopax. ['maponus coneit. CriocoObl ycuaeHust
TUIPOJIN3A.

OO61re Bonpocsl XUMHUU

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC peaKkuu.

CreneHpb OKUCIIeHUS deMeHTa. OKUCINTEIIbHO-BOCCTAaHOBUTEIBHBIC
pCaKknunu, uX TUIIbL. OKHCIUTEIN U BOCCTAHOBHUTEIIH. HaHpaBHeHI/Ie
IMPOTCKAHUA OKUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX IMTPOLIECCOB.

OO61re Bonpocsl XUMHUU

XHUMHS METAIIOB
O6mue ¢puznyeckrne 1 XuMUYECKHEe CBOMCTBA METAJLIIOB (B3aUMOEHCTBHE
K HEMEeTaJJIaMH, BOJIOH, KHCIOTaMH, KucioraMu-okuciauteasiMu: HNO3

pa36, HNO3 kontm, H2S0O4 kon).

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

OCHOBBI 2JIEKTPOXUMUU: ["aIbBAaHUYECKHH 3JIEMEHT. DJIEKTPOIU3
pacTBOPOB M PaCIJIaBOB.

Pemenue 3amau mo pacu€ter DJIC raibBaHUYECKOTO DJIEMEHTA,
COCTaBJICHUE CXEMBI TATbBAHHMYECKOTO 3JIEMEHTA, 3aIHCh JICKTPOTHBIX
MIPOIIECCOB, MPOTEKAOIINX IPH TaTbBAHUIECKOM Tpoliecce. Pemenue
3a/1a4 Ha JIEKTPOJIN3 PACTBOPOB.

5.3. JJaGoparopubie pabOThI

HaunmenoBanue paznena

No
- Y T€MBI JJA0OPATOPHBIX HanmMenoBanwme u conepkanue 1a00paTOpHBIX paboT
P pabot
1 los Knaccudukaius HEOpraHMueCKuX COeAMHEHUH.
[INE BOMPOCBI XUMHUH | [13vyeqyie cBOWCTB OCHOBHBIX KJIACCOB HEOPTaHWUECKHX COETHHEHHIA.

OcHOBHBIE 3aKOHBI U TTOHITHSI XUMUHU

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

1 O6iHe BOmpoCH! XuMH4ecKasi KHHETUKA U PaBHOBECHE




XUMHHN

W3ydenue BIusHUS KOHIIEHTPAIIMU U TEMIIEPATYpPbl HA CKOPOCTh
XUMHUYECKOHN peaklny, U3y4eHrue paBHOBECHOTO MpoIliecca.

OO61re Bonpochl XUMHUU

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

OO61re Bonpocsl XUMHUU

OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH

N3ydeHne oKuCIUTETbHO-BOCCTAHOBUTEIBHBIX pPEeaKLIUi IEpMaHraHaTa
KaJusl, IuXpoMaTa Kajius, Houa Kajivs B 3aBUCUMOCTH OT Cpebl
pacTBopa.

OO61re Bonpochl XUMHUU

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

5.4. CamocrosTenbHas paboTa 00yJarouxcs

Ne
pas3z

HanmenoBanne pasaciia
JUCHUITIIINHBI 1 TEMBI

ConeprxaHue caMOCTOSTEILHOW PabOThI

OO01re BOpOoChl XUMHH

CtpoeHue aTomMa U CUCTeMaTHKa XMMUYECKUX 3JIEMEHTOB

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJTHEHUE JOMAIIHETO 3a/1aHMUS.
[Toxroroska K 3a4€ry.

OO011re BOIpOChl XUMHH

XUMHUECKas CBA3b U MEXMOJIEKYJISIPHbIE B3aUMOJCHCTBUA.

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMU PECYpPCAMHU, BBIITOJIHEHUE TOMALIHETO 3a/1aHMUSI.
[Toxroroska K 3a4€ry.

OO61re Bonpocsl XUMUU

DHepreTuka XUMUYECKUX PeaKIui

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

OO61re Bonpocsl XUMHUU

Krnaccugukanys HeopraHuueckux COeqMHEHUH

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

OO111e BONPOChl XUMHUU

OCHOBHBIE 3aKOHEI U ITIOHATHAS XUMUN

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

OO111e BOMPOChl XUMHUU

XumMuyeckass KHHETUKA U PaBHOBECHUE

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JTOTIOJTHUTEIHHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMAIIIHETO 3aIaHUS.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéty.

OO61re Bonpocsl XUMUU

PactBOpBI 1 CBOMCTBA pacTBOPOB

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

OO61re Bonpocsl XUMUU

OKHUCINTENNFHO-BOCCTAHOBUTEIIEHBIC PEAKIINU

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

OO111e BOMPOChl XUMHHU

XUMUS METAIOB

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYpOH,
AJEKTPOHHBIMU PECYPCAaMU, BBIIIOJIHEHNE JJOMAITHETO 3a/1aHHUs.
Odopmnenne otuéra nmo nmabopatopHoit padote. [lonroroska k 3auéry.




CnenuaibHble BOIPOCHI
XUMHH

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

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JIOTIOJTHUTEIHLHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOJTHEHHE JOMALTHETO 3aJaHMsL.
Odopmnenne otuéra no JaboparopHoii padore. [loaroroska k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUU

Koppo3ust MeTamioB. MeTobl 3alUThI OT KOPPO3UU

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JIONIOJIHUTEIBHOMN JIUTEPATYpPOH,
SJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JOMAIIIHETO 3alaHUs.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

CrnennanbHble BOIPOCHI
XUMUU

OCHOBBI OPraHMYECKOI XUMUU U XUMUH MOJIHUMEPOB.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAIITHETO 3aJaHHUs.
[TonroroBka Kk 3auéTy.




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

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayTUTOPHBIC 3aHATHS, HO yIEJSeT Ba)KHOE BHUMAaHHE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS paboTa HaJl yueOHBIM MaTepraioM (yueOHUKA, TEPBOMCTOYHHKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; pelieHre BapuaTUBHBIX 33/1a4 U yIpaxHeHul; Eciu caMocTosITensHO He yaaeTcs pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMoN AMCHUIUIMHBI IPEAYCMOTPEHO ITPOBEACHUE JICKIMOHHBIX 3aHATHH, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMaTU3MPOBAHHBII MaTepHrall, IPaKTUUECKUX U Ja0OPATOPHBIX 3aHIATUN, IPEAIOIATratoINuX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3y4€HUs TUCLUILINHBI SBJISETCS CAMOCTOATENNbHAs paboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHeIHOro OCBOCHMS JUCUUIUIMHBL  HE00XO0IMMO MOCEIIaTh BCE 3aHATHUS, T.K. JIIOOOH MPOIycK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Ipuctynas Kk U3y4eHHUIO TUCIUIUINHBI, HEOOXOIMMO 03HAKOMUTKCS C copepxkanuem PIIJL ms
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTHPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO M JIOMOJIHUTEIBbHYIO IUTEPATypy; 2)
BBITIOJIHUTD MPAKTHYECKHUE 3a]]JaHUS B paMKaxX U3y4yaeMoOil TeMbI; 3) 03HAKOMUTHCS C METOUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
n1abopaToOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIMOJHEHUIO aTTECTAIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3iesnsl JUCHUATIIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

OIIK-1.1, YK-1.1, YK-1.2, |VYcTHbli onpoc, TeCTHI,
1 | OOmue Bompockl XUMHUH

VYK-2.4 peleHue 3aga4
OIIK-1.1, YK-1.1, YK-1.2, |ycTHBIii onpoc,
2 |CnenmanbHbIE BOIPOCH XUMHUH
YK-2.4 pelIeHne 3a1a4, TECTHI.

OIIK-1.1, YK-1.1, YK-1.2, |ycTHBIif omipoc,

3 .
3auer YK-2.4 perieHune 3aaa4, TeCThI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEO0OXOAMMBIE ISl OLICHKW 3HAHWM, YMEHUW U HAaBBIKOB U (MJIM) OMbITa MPOodeCCHOHATBHON NeATeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEeMECTp JJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIMKaTOpa aocTrxkeHus komrerennuii OIIK 1.1, OITK-1.3,
OIIK-1.4, VK. 2.4, VK-1.1, YK-1.2

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

ATtTectanonHas pabota Ne2 BKIItOUaeT B ce0si TEMbI: AJIEKTPOJIMTUYECKas nuccouuanus, pH,
TUAPOIIU3 COJIeH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3HUs
METAJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTsl Nel

Nel. OnpenenuTs 4UCIIO 3JIEKTPOHOB B aTOME IIMHKA. 3aNUCaTh MOJHYIO SJICKTPOHHYIO
KoH(urypanuto atroma. KakoBa BaJIeHTHOCTb aToma?

Ne2. 3anucars IpOTYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. Ilpu B3aumojeiicTBun 3,24 r TpeXBaJICHTHOTO MeTaJljIa ¢ KUCJIO0TOU Bhiiensaercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure 3KkBUBaEeHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METalIa.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTalu3aTopa
sHeprus aktuBanuu ymenbiaercs ¢ 70 kJx qo 50 x/1x?

No5. 3amucarh IUCCOIMAIIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
ATIOMUHHMS, TUAPOKAPOOHAT HATPHUS, THAPOKCOXJIOPHI ATFOMUHHUS, THIPOKCH aMMOHHMSI. J[71s1 cimaObix
3JICKTPOJIUTOB 3aMKMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOLUAIINH

Bapuant 3aganuii 1uig ATrecTaliuoHHOM paboThl Ne2

Nel. Onpenemuts pH pactBopa, o6bemom 100 My, B koTopom coaepxkutcs 0,063 r a30THOMH
KHCIIOTHI.

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

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIIMI METO/I0M 3JIEKTPOHHOr0 OaaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakIuy yKa3aTh, KAKOe BEIIECTBO SIBIISIETCS
OKHCITUTEIIEM, KaKoe — BOCCTAHOBHUTEJIEM; KAKOE BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABIMBACTCS.

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

Ne4. Berancnauts 3/1C raabBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
3JIEMEHTA, HAaIlMCaTh YPaBHEHHUS dJICKTPOIHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

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



7.3. CucteMa OLIeHUBAaHMSI PE3yJIbTaTOB 00YUEHHUS 110 AUCHUILTUHE (MOAYIIIO) MPU MPOBEACHUH TEKYILETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

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

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

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

YMEHUSL:

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

HaBBIKU!

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

- BJIaZICET HaBbIKAMU CaMOCTOSITENIbHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

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

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

- 0e3yImpeyHo BiIaeeT MHCTPYMEHTapUeM YU4eOHOH TUCIMITIIMHBI, YMEHUE €T
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

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

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

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

YMEHHUS:

- YM€ET OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSX, KOHIETIIUAX U HAIIPABJICHUSIX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLHUIUIMHE, YMEHHE €r0 UCIO0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHUN ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpaMme
KOMITCTEHITU;

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




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAaJIbHBIN 00beM 3HAHHUHN 110 AUCIUILINHE,

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

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

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHUCIIIHUAX U HAIIPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

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

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

- paboTa moJ; pyKOBOJICTBOM IPEIO/IaBATENsI HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOpUTMa BBIIIOJITHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

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

- HE YMeEET UCIIOJIb30BaTh HAY4YHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AIITOPUTM BBIIOJIHEHUS 3a]JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbHOCTH, XapaKTEPU3YIOIIUX 3Tarbl (POPMUPOBAHUS KOMIETEHIIMH B ITPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. Knaccuduxanusi HeOpraHM4eCKUX COeTUHEHNH (OKCHU/IbI, KUCIOThI, OCHOBAHUS, COJIU CPEJIHUE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3HUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynaa. [pasuno Kineukosckoro. CTpoeHne 3JE€KTPOHHBIX 000JI04YeK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJsIpHAasi, HOHHASI CBS3b.
. XumMuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.
. KommniekcHbie coeMHEHUs: CTPOCHHE, TOTyYEeHUE, HOMEHKJIATypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xuMuueckux peakuuid. 3aKoH JAelcTByOmMM Macc. I3MeHeHrne CKopoCcTH npu
M3MEHEHUHU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.
10. Temmeparypa kak ¢pakTOp KHHETUKH XUMUYECKHX PEAKIIHMii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
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MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.

11. XuMuueckoe paBHOBECHE: YCIOBHE BO3HUKHOBEHUS, 3aITUCh KOHCTAHTY PABHOBECHS B 00IIIEM
Buje. [Ipunuun Jle [llatense. BiusitHue Temnepatypsbl, 1aBJICHUS U KOHLIEHTPAIIMN BEIIECTB Ha CMEIICHUE
paBHOBECHS.

12. CiocoOsI BeIpaKCHHS KOHIIEHTPAIIMU PacTBOPOB: Ha3BaHUs, (HOPMYJIbI, €IUHUIIBI H3MEPEHUS.

13. Dnektponutrueckas aucconnanus. CUabHbIC U Ca0bIe AIEKTPOIUTHI: ONPEACIICHHE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa auccoranu. CMEeHne XMMUIECKOT0 PAaBHOBECHSI TIPH TUCCOIUAINH (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

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

I'uaponus coneli. CMeneHrne XMMUYECKOT0 paBHOBECHSI TIpoIecca THAPOIIU3a (TeMreparypa,
pas30aBicHHE, OJHOUMEHHBIE HOHBI).

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

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

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

18. I'ambBaHMYECKUH DJIEMEHT: MPUHIIAIT PaOOTHI, IMPOIECCHI HA KaTO e, POIIECCHl Ha aHOIE,
OTJIMYHWE OT 3JIEKTpoJin3a. Y paBHeHUE HepHCTa — BEIYKCIICHHE MTOTEHIIMANA IS 1eKTpoaa. CTaHaapTHBIN
3J1eKTpoaHbIN oTeHnuar. JJ]C raJpBaHHYECKOro 3JIEMEHTA.

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

20. Koppo3ust METaJUIOB B KHCIIOW, HEUTPaTbHOU Cpe/ie B KUCIOPOIHON U OECKUCIOPOIHOM cpejie.
Buas! koppo3un. MeTopl 3aIU Tl METAJUIOB OT KOPPO3HH.

21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE ¥ THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYYEHUU U TBEPACHUU.

22. IlomumepHbBIE MaTepHAaIIbl, UX 0COOBIE CBOMCTBA, OCHOBHBIC BUIBI TTOJIMMEPOB, 00IaCTH UX
MPUMEHEHUS.

7.4.2. llpakTrueckue 3aJanus sl TPOBEICHUS POMEKYTOYHON aTTECTAIlUUA 00YyUaIOIUXCs

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

2. PaccunTath BBIXOJ MPOYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccumrats TemiaoBoi 3¢ (hexT XUMUUECKOH peakimu.

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

5. Hamucats ypaBHEHUE JIEKTPOIUTUYECKON AUCCOLMALIMY U BBIPAXKCHUE 1JI1 KOHCTAHTBI
JUCCOLUALIUN.

6. Paccunrarh 3Hau€HHE BOJOPOIHOTO MIOKA3aTENS CPEIBI.

7. Hanicats ypaBHEHHE TUAPOIN3a COJIH.

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

9. BeruncauTh Maccy BEIIECTBA, BBIIEIUBILErOCS P 3JIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO, ONIPEAEIUTH OKUCIUTEND U
BOCCTAHOBUTEb.

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

12. CocTaBUTh CXEMY DJIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3a1aHus A1 IPOMEKYTOYHOM aTTecTalliy pa3MeleHsl o aapecy YMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

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

7.5. Metoanueckne MaTepuasl, ONpeaesoIne MpoLeaypbl OEHUBAHNS 3HAaHNW, YMEHUH, HABBIKOB U
(unu) onpiTa NPO(heCCUOHATBHON eI TeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHHA
[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallUU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpYeTCs JJOKaIbHBIM HOPMAaTUBHBIM aKTOM, OMPEEINISIOMNM NOPAI0K OpraHu3aluy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommxcsl.
[Iponenypa onernBanust GOPMHUPOBAHUS KOMIIETEHIIMN TIPU MPOBEICHUH TEKYIIETO KOHTPOJIS IPUBE/ICHA B



1. 7.3. TUunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MaTEPHUAJIbl TEKYIIETO KOHTPOJIS MPUBEAEHBI B I1. 7.2.
[TpomexxyTouHasi aTTecTalys Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3ayeTa. 3aueT MPOBOJUTCS C YIETOM

PE3yJIbTaTOB TEKYLIET0 KOHTPOJIS B CEMECTPE.

7.6. Kputepuu onieHuBanus ¢hOpMUPOBAHHOCTH KOMITETESHIIMNA TIPY TPOBEICHUH TPOMEKYTOUHOM

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

HaBBIKA.




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

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

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

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

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

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

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

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

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

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

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

8. YueOHo-MeTOoAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneyeHue TUCIMIIMHBI (MOTYJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mockaa: FOpaiit, 2020 451561

9 Axwmeros H. C., O6mas u neopranudeckas xumusi, Cankt-ITerepOypr: Jlaub, https://e.lanbook.com
2023 /book/267359

JlomoJHUTENbLHAA JIUTEPATYPA

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

[TerepOypr: KBampo, 2021

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

Bunkosa H. I'., bensesa O. fl., Komesa H. B., Hymraesa A. B., lllymkuna A.

2 A., Tlony6osipunos I1. A., EnaneBa C. U., O0mas xumus. [Ipaktuxym,

[Ten3a: I1eH3eHCKH TOCYAapCTBEHHBIN YHUBEPCUTET apXUTEKTYPhI U
ctpoutenscTBa, DbC ACB, 2013

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




OO6yuaromuecst u3 yrciia nHBMI0B 1 il ¢ OB3 oGecreunBaroTCs meyaTHBIMU U (WITH)
9JIEKTPOHHBIMU 00pa30BaTEIBHBIMH pecypcamMu B (popMax, aanTHPOBAHHBIX K OTPaHUYCHUSIM X

3JI0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «THTEepHET», HeOOXOIUMBIX IS

OCBOEHUS AUCLMILIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

O6mas xumus asa cryaertoB CIT6IACY

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

I'enspman M. ., FOctparos B. I1. Heopranudeckass Xumus:
Yyebnoe mocobue. 2-¢ uz., crep. - CI16.: M3gaTenbcTBO
«JIagey, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBLCTBE

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

[TerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

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

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

8.3. [lepeueHb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DIEeKTPOHHBIN ajipec pecypca

DNIeKTpOHHO-O0MOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DJIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenscersa "FOPAUT"

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

[Tepuonnueckue nznanus CII6IACY

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

Ob6pazoBarenbubie nHTEpHET-pecypcsl CIIOIACY

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

Nudpopmammonnas cere CHEMMET (Poccust) Ha cepepe XMMHUECKOTO
dakynpTeTa MI'Y gBIISIETCS COBOKYITHOCTBIO 0a3 JaHHBIX MO XUMUH
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), paclipe/ieJICHHbIX Ha -CEpBEpax B
npejesiax pocCUUCKoM yacTu ceTu Internet u BkirodyaeT oTe4eCTBEHHBIE U
3apyOexHble HHOPMAIIMOHHBIE PECYPCHI 110 XUMUU

www.chem.msu.su

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Poccuiickast rocynapcTBeHHast Oubamorexa

www.rsl.ru

Hayunas snexrponnas oubnmorexa eLIBRARY.RU

Hay4nast anexTpoHHast
oubauoreka eLIBRARY.RU

WHTepHeT-TpeHaxepbl B chepe oOpazoBaHMs

http://www.i-exam. ru

Cucrema muctaniponHoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DIeKTpOHHO-O0MOIMoTeuHas cucteMa n3aarenscrsa "Jlans"

https://e.lanbook.com/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsAeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crioco6 pacripocTpaHeHUs
(JIMLIEH3MOHHOE WJIH CBOOOIHO
pacmpocTpaHseMoe)

LibreOffice

CB0OOTHO pacrpoCcTpaHsIeMOe




8.5. MarepuabHO-TeXHUYECKOE 00eCIeYeHUE TUCITUTUTHHBI
Ceenenus 00 OCHAIIEHHOCTH YYEOHBIX ayAUTOPUI U MMOMEUICHUH JIJIs1 CAMOCTOSITEIbHOM paboThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsl CAMOCTOSITENIbHOM pabOTHhI

OcHalleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu 00yueHus

40. JlTabopaTopus SKCIEpUMEHTAIBHON (PU3UKH U
XUMHH

VYn. Eroposa 1.5/8

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

Becsr 1aboparopusie 1100. Becsr mabopaTtopHbie
BJIT2-2200 I'. pH-metp CHECKER (c moBepkoit),
CH, HANNA-98103. pH-metp- MumuinBonsT™eT p pH
-150MU. AxBanuctumisat op AlDa-4-. Acniupatop
AM-5M. Becwst GR-120. Becwr naboparopusie BJITO-
2200.

Becni nabopatopubie BJIT2-150. MonomeTtp-
u3mepurens "Craryc-2". Kongykromerp ECTestr Low
NBUIEBJIAr03ally MCHHBIN

KapMaHHbIi 6e3 nmoBepku. [leus mydensnas 3n1CHOJI-
3/11,kamepa u3 kepamuku. [Ipeodp. PH- meTpuu. 11al.
"Cratyc".

Cuetuuk asponoHoB CAIIOUP-3K. CymunbHblii
mkag NOL 24/200. YcraHoBka TUTpOBaIbHAsS
1200*643*1830.

[Ikad BBITSXKHOM € TIOJIBOIOM BOJIbI. MarHuTHAS
memranka [19-0319. Marautnas memanka [13-6100.
MarnautHas memanka [196110 ¢ mogorpeBom
1.75.45.0020

40. YueOHble ayTUTOPUU TSl TIPOBEACHHUS
MPaKTUYECKUX 3aHITHH, TPYIIOBBIX U
WHIUBUTYAJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOU aTTeCTallUU

KoMIuiext MmynbTUMeIniHOT0 000py10BaHUS
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEUIHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKa, KOMIIEKT
yueOHOI MebemnH, MOIKII0YEHUE K KOMIIBIOTEPHON
cetu CIIOI'ACY, Beixona B IHTEpHET

40. YueOHble ayTMTOPUU IJISl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayTuTOpUs AJIsl IPOBEACHHUS 3aHATHIA
JIEKIMOHHOTO TUTA, KOMILJIEKT MYJIbTUMEIUHNHOTO
o0opynoBaHus (IEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakioueHue Kk komnsiotepHoit cetu CIIOIACY,
BbIXOJ] B VIHTEpHET

40. ITomemieHuns A1 CaMOCTOSITENILHOM pabOTHI

[Tomernienue A caMOCTOSTENHHOM pabOTHI
(unTanbHbIN 3211 Oubnmorexu, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qsg nur ¢ OB3 (cucremuslii 610K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHUEM K
cet «HTEepHEeT» M obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

Jliis nuBanuaoB u un ¢ OB3 obecrieynBaroTcs CieliMaibHbIE YCIOBUS IS IOTyYEHUS
0o0pa3oBaHMs B COOTBETCTBHH C TPeOOBaHUSIMH HOPMaTUBHO-TIPABOBBIX JOKYMEHTOB.
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