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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
MOJIy4YeHUe 3HaHUH M0 XUMHUHU, 00ecrieunBarollell OCHOBY IMOATOTOBKH OakajaBpa, JOCTaTOYHOM s

pelieHus

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

N3yuenue:

1. COBPCMEHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHUH BEIIECTBA, O 3aBUCHUMOCTU CTPOCHUS U
CBOMCTB BEIIECTB OT IOJ0KCHUS COCTaBJIAIOIIMNX HUX 3JICMCHTOB B Hepnozmqecxoﬁ
CHUCTEMCE U XapaKTepa XHUMHYECKOH CBI3HU IIPUMEHUTCIIBHO K 3aJla4yaM XHUMHYSCKOHN

TCXHOJIOI'NH,

2. IpUPOIBl XMMUYECKUX PEAKIUH, UCIOJIb3yEMbIX B IPOU3BOJICTBE XUMHUECKUX BEIIECTB U
MaTEepUAIOB, KHHETUYECKOTO U TEPMOJIMHAMUYECKOTO MOAX0I0B K ONMCAHUI0 XUMHYECKUX ITPOLIECCOB C
LEJIbI0 ONTUMH3ALNH YCIIOBUHM UX

MPAaKTUYECKOUN pealin3allni;

3. BOKHEUILIUX CBOMCTB HEOPTaHUYECKUX COCTMHEHHUM U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCUMOCTH OT ITOJIOKEHUS COCTABIIIOIINX UX JIEMEHTOB B llepuoanyeckoii cucreme;

4.  COBpPEMEHHBIX

MaTepHaIOBEICHHS.

TEHACHUMHA  pPa3BUTHUSA

HEOpPTraHUYeCKOn

XUMHHN n HCOPraHu4CcCKoro

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

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

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

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 33]]a41
CTPOUTENIBHOM OTpaciy,
UCTIONIB3Ys TEOPUIO U
METO/IbI
byHIaMEHTalIbHBIX HAyK

OIIK-1.1 BeisBasier u
Kiaccuuiupyer pusndecKkue
Y XUMHUYECKHU TPOIECCHI,
MPOTEKAIOIINX Ha 00BEKTE
npodeccuoHanbHOM
JESITEIbHOCTH

3HaeT

XUMUYECKYI0  TEPMHHOJIOTHIO, CBOICTBa
XUMHUYECKUX DJIEMEHTOB W HMX COCIMHCHHM,
COCTABJISIONINX OCHOBY CTPOUTEIBHBIX
MarepuanoB. EcTecTBEeHHOHAYYHYIO CYIIIHOCTh
po0Jem, BO3HUKAIOIIHNX B xoje
PO eCCHOHAIBHON IESITEIbHOCTH

OCHOBHBIC XHUMHUUYECKHE SIBJICHUSA, 3aKOHBI U
TEOPUHU KJIACCUYECKOW U COBPEMEHHON XUMUH,
OCHOBHBIC TOJIOKEHUSI M PACUETHBIE METOBI

€CTECTBEHHO-HAyYHBIX JUCIHILINH, Ha
KOTOPBIX Oazupyercs U3y4yeHue
pohecCHOHANBHBIX TUCITUTUINH

yMeer

BBISIBJIAITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTb
npobiieM,  XapakTepHBIX A JIAaHHOU

PO eCCHOHAIBHOMN IESITEILHOCTH

MPUMEHSTH MOJTYYEHHBIE 3HAHUA 110 XUMHUU ITPU
W3YYEHUU JPYTrUX JHUCIUIUIMH, BBISIBISTH
KOHKPETHOE XUMHUYECKOE COJIEpKAaHUE B
NPUKIAIHBIX — 33a7a4ax  1podecCHOHaTbHOU
NEeITeTLHOCTH

BJajeeT

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

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

Jannast tuciuIuiviHa (MOysb) BKIoueHa B biok «Jlucuumnunel, Mmoaynn» b1.0.14 ocHOBHOIA
npodeccuonansHOM 06pa3zoBaTenbHOl mporpammbl 08.05.01 CTpouTeNbCTBO YHUKATBHBIX 3MaHUH U
COOPYKCHHI U OTHOCUTCS K 0053aTeIbHON YacTH y4eOHOTO TUTaHa.




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

OCBOCHMS XMMHH (0a3MCHBIM YPOBEHB), (GDU3UKH U MATEMATHKHU IIPH TOJYYCHHH CPETHEr0 00IIero
00pa3oBaHus. Y CICIIHOMY OCBOCHHIO JUCITUIUIMHBI CONYTCTBYET MapajlieIbHOES U3YUCHHE (PU3UKU 1
MaTEMaTHKHU KaK 0a30BbIX €CTECTBCHHO-HAYYHBIX JHCIIUILIHH.

Jlns ycrenHoro oCBO€HUS AUCHMILIIMHBI CTYJICHT JIOJIKEH

3HATh:

1. Ba)KHEHININE XMMUYECKUE TTOHATHS: BEIIECTBO, XUMUYECKUHN AJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpPHAS MACChl, HOH, aJUIOTPONUS, U30TOIbI, XUMHUYECKasI CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOSHMSI, PACTBOPHI, DJIEKTPOJIUT U HEIJICKTPOJIUT,
3JIEKTPOIUTHYECKAS JUCCOIMAIUS, OKUCIUTEIb U BOCCTAHOBUTEb, OKMCICHUE U BOCCTAHOBJICHHUE,
TEIIOBOM 3PP EKT peakiyu, CKOPOCTh XMMHUYECKOM peaKIuu, KaTajanu3, XHMHYECKOC PABHOBECHC;

2. OCHOBHBIE 3aKOHBI XMMHHU: COXPAHEHHS MacChl BEIIECTB, ITIOCTOSHCTBA cocTaBa, [lepuoanaeckuii
3aKOH;

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

4. BaKHEUIIIME BEIIECTBA U MaTepHUAIIbl: OCHOBHBIC METAJIBI 1 CIIaBBI, CEPHAs, COJISTHAS, a30THAS U
YKCYCHAasl KMCJIOTBI; IEJI0YH, aMMHAK, MUHEPAJIbHBIC yI0OPCHHUS, METaH.

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

2. ONIpeACIATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX AJIEMEHTOB, TUIT XUMHUYECKON
CBSI3U B COCIMHEHUSX, 3apsil MOHA, XapaKTep CPEeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHU,
OKHCIIUTENb U BOCCTAHOBUTEIND;

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

4. 00BSCHATB: 3aBUCHMOCTH CBOWCTB BEIICCTB OT X COCTAaBa U CTPOCHMSI; IIPUPOY XUMHUCCKOM
CBSI3U (MOHHOM, KOBAJIGHTHOM, METAJNTUYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIINH U
MOJIOKEHUSI XUMUYECKOTO PABHOBECHUS OT Pa3IMUHbBIX (PaKTOPOB:

5. BBITIOJIHATh XUMHUECKHH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUIECKUX
BEILIECTB;

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

TaHHBIX, pecypcoB Internet); ncrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU 11 00pabOTKU U Iepeaaun
XUMUYECKON MH(OPMAIIUU U €€ TPEICTABIICHUS B Pa3IMYHBIX (DOopMax; MPOBOAUTH KPUTHUECCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BIIQ/IETh:

1. moaxonamMu K 00BSICHEHUIO XUMUYECKUX SIBICHUH, MPOUCXOAAIIUX B IPUPOJIE, OBITY U Ha
MIPOU3BOICTBE;

2. METOJaMU ONpeIeTICHUsI BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALIEHUIN B Pa3IUYHBIX
YCIIOBHSIX U OLEHKH MX MOCJIEICTBU;

3. cnocobamu 6e30macHOro o0palieHus C TOPIOYNMHU U TOKCUYHBIMU BEIIECTBAMH, 1a00paTOPHBIM

000pyI0BaHUEM;
4. MeTogaMu MPUTOTOBJIECHUS PACTBOPOB 33/ITaHHOM KOHIICHTPAITUH.
dusnka
No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
n/m JNOCTHYKEHHUS KOMIIETEHIINH

OIIK-6.8, OIIK-9.4, OIIK-9.5, VK-

1 |be3omnacHOCTH KU3HEAESTENLHOCTH 8.1, VK-8.2, VK-8.3, VK-8.4

2 |CrpoutenbHble MaTepuansl. YacTs 2 OIIK-3.4, OIIK-3.12

3 | BeIcOKONIPOYHBIE KOHCTPYKIIMOHHBIE MaTePHAITBI [K-1.7




OIIK-4.6, OIIK-6.6, OIIK-6.9, OIIK

4 |Xene300eTOHHBIE M KAMEHHBIE KOHCTPYKIIMH -6.11, OTIK-3.10, OITK-3.12

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aolmuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueGHoit paboTh Beero MIPAKTUYECKYIO
4acoB 2
TMOATOTOBKY
KonrakrHas padora 48 48
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (JIad) 16 0 16
ITpaktuueckue 3ausatus ([Ip) 16 0 16
Hnast KOHTaKTHasi pab0oTa, B TOM YHCJIE:
KOHCYJIBTAIMH 10 KypCOBOH paboTe (ITPOEKTY),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3alllUTa KypCOBOM pa0OThI
(mpoexTa); cnava KOHTpOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUSA TIepes IK3aMEHOM U c1aya
Yachbl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 56 56
O061masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJINA)
Jachl: 108 108
3a4YeTHbIe eIUHHUIbI: 3 3

5. Copep:xkanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM
OTBE/ICHHOT0 HA HUX KOJIMYECTBA AKAJIeMHYECKHX YACOB U BUAOB YUYeOHBIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCHUIUIMHBI (MOJTYJIs)

KonTakTHast paboTta (110 yueOHBIM
3aHATHUAM), Yac. Kon
o UHJHAKATOP
a
Q| Jekuuu 113 JIP Bcero,
Ne Pazgensl muCcUTUIMHEI S CP ac JOCTIDKEHHT
Q yac.
O M3 HUX N3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO ?{zgllz;:)- BCETO 222::;:; BCETO 222::;:; nn
nmoaro- nmoaro- nmoaro-
TOBKY TOBKY TOBKY
L paznen. O0mereopeTHIecKue
BOIIPOCHI XUMHUH
OO01IeTEOPETUIECKUE BOIIPOCHI
1.1, | omereop p 2 | 10 14 16 47 | 87 | OmK-1.1
XUMUH
2. |2 paznen. CnenuanbHbie
BOIPOCHI XUMHUH
2.1. | CnenuanbHble BOMPOCHI XUMUH | 2 6 2 9 17 OIlIK-1.1
3. |3 paznen. nas koHTakTHast
pabora
3.1. | Kontpois 2 OIIK-1.1
4. |4 paznen. KonTpoib




4.1. [DPopma KOHTpOIS 2 4 OIIK-1.1
5.1. Jlekuu
Ne | HaumenoBanue paznena N
. HanmMeHoBaHMe U KpaTKOe COAEPKAHUE JIEKIIUI
pas3n Y TEMBI JIEKIUN
CrpoeHue aToMa ¥ CUCTEMAaTHKa XUMUYECKUX DJIEMEHTOB
CocraB aroMHbIX siep. M3oTonsl. CTpoeHue 3J1eKTPOHHBIX 000JI0UEK
atoMoB. [Ipunnun HeonpenenennocTy [ elizenOepra. KBanToBble uncia.
1 ObureTeopeTuteckue [IpaBuna 3aroaHEeHUs HIEKTPOHAMU aTOMHBIX opoutaneit. [TpuHiun
BOIPOCH XUMUH [Maymu. Ipasuno Xyrnaa. IIpasuno KneukoBckoro.
[Tepunonnueckwuii 3akoH u Tadimna /.M. Menaeneesa. [lepuoaudaHocTh
CBOWCTB AJIEMEHTOB B 3aBUCHMOCTH OT UX 3JIEKTPOHHOT'O CTPOEHUS.
XUMHUYECKas CBA3b U MEXMOJIEKYJIIPHBIE B3AUMOJICHCTBHS
1 O6mereopeTnyeckue | XUMHYECKas CBsi3b. KoBasleHTHas MOJSIpHAsi, HEMOJSIPHAsi, JOHOPHO-
BOIIPOCHI XHMUH aKLeNTOpHAas, MOHHAs CBA3b. MeTaimmyeckas cBsi3b. BomopoaHas cBs3b.
Bnusinue tuna cBs3u Ha (PU3HKO-XUMHUYECKHE CBONCTBA BEILIECTB.
DHepreTuka XMMUYECKUX peakuui
XuMu4deckasi TepMoIMHaMHKa. TerioBoi 23 (HEeKT XMMUYECKUX pPeaKITHil.
1 Obmereopernieckue [TonsiTue suTanenus. 3akoH ['ecca, cieacTBue 3akonHa ['ecca. [lonsitue
BOHPOCHT XUMUH SHTponus. MI3MeHeHne SHTPONUU B X0/€ peakiuu. JHeprus [ nooea.
Camonpoun3BoOJIbHOE IPOTEKAHUE PEAKIIUH.
PacTtBOpBI 1 CBOMCTBA paCTBOPOB
O6pa3oBanue pacTBOpoB. PacTBOpUMOCTD, (haKTOPBI, BIUAIOIINE HA
pPacTBOPUMOCTH BellecTB. PacTBopumocTh razoB. 3akoH ['enpu.
1 O6uereopernyeckre | KOHIEHTpawus pacTBopoB. HachlleHHbIE, HCHACBICHHBIC 1
BOIIPOCHI XUMHH nepeHachIleHHbIe pacTBOPhL. CIIOCOOBI BEIpaKEHUSI KOHIICHTPAIHiA
pactBopoB. uddys3us u ocmoruueckoe nasiaeHue. O6mue cBoiicTBa
pactBopoB. U3oronnueckuii korddunuent. 3akon Paymns. Temneparypa
KHUIICHHS U 3aMEP3aHUs PACTBOPOB.
1 O6mereoperudeckue | CBOMCTBA METAIIOB
BOIPOCHI XMMHH B3anmoneicTere METAIUIOB C BOAOM, IIEJI0YaMU, KUCITOTAMH.
JucniepcHble CUCTEMBI.
Krnaccudukanust TucrepcHbIX CUCTEM TI0 pa3Mepy YacTHI] U arperaTHOMY
2 CrienuanbHbIe BOPOCH! | 1o auuo. CBolCTBA BEIECTBA B BBICOKOJIMCIIEPCHOM COCTOSHHUH.
XUMHIH CBo0Oo/1Hast OBEPXHOCTHAS SHEPIUsl. SBIeHUs COPOIIHH.
DIEeKTPOKMHETHYECKHUE SIBJICHUSI.
XHUMHYECKUE IPOLIECCHI B BXKYIINX CTPOUTENIbHBIX MaTepuanax
I'unicoBble BsKyIIME BeleCTBAa. XUMHUYECKUM U MUHEPAJIbHBIA COCTAaB
’ CrieruanbHbIe BOTpock! | TJIMH. ['€HE3NC ITIMH 1 KaONMHOB. [10pTIaHIeMEHT — XUMHYCCKUH 1
XUMUU MUHEPAIBbHBIN COCTaB, MOJIy4YeHUE. B3auMoaericTBue MUHEPAIOB
MOPTJIaHIIEMEHTa ¢ Bo0K. Koppo3ust ieMeHTHOro KaMHs 1 O€TOHa.
Bunael kopposun.
OCHOBBI OPraHUYECKON XUMUU U XUMHH TTOJIMMEPOB.
OCHOBHBIE KJIaCChl OPraHUYECKUX COCTMHEHUMN U MOJTUMEPOB.
2 CrenuanbHble BONPOCHI BricokomouekynsipHble cOeAMHEHHs. TepMoriacTHYHbIE 1
XUMIH TEPMOPEAKTUBHBIC MOJUMEPBI. XUMUYECKasi CTOUKOCTh, CTAPEHUE U
JECTPYKIIUS TOJTUMEPOB.
5.2. [IpakTyecKkue 3aHsAThs
No HaunmenoBanue paznena
pas M TEMBI [IPaKTHYECKAX HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI
3aHATHI
1 Oo6mereopernueckne | Knaccudukanns HeopraHnuecKux coeAMHEHUN
BOIPOCHI XUMUU




Kiraccudukanmss HCOpraHM4IeCKuX CoeTUHEHUN (OKCHIBI, KUCIIOTHI,
OCHOBAHMSI, COJIU CPEJIHHUE, KUCITbIE, OCHOBHBIC): Ha3BaHMS, OCHOBHBIE
XUMHYECKHE CBOMCTBA.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHBI M TTOHITHS XUMHUH

OCHOBHBIE 3aKOHBI XUMHAHO COXpPaHCHUA MaCChI, IIOCTOAHCTBA COCTaBa,
KpaTHbIX 0THOH.ICHHI>1, ABoraz[po). OCHOBHBIE ITOJIOKECHHS aTOMHO-
MOJICKYJIIPHOI'O YUCHUA. KommuectBo BCIICCTBA. OKBUBaJICHT BCIIECTBA.
PacuéT sKBHMBaJICHTHBIX MACC CJIOJKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO0mereopeTnyecKue
BOIIPOCHI XUMHU

XuMuyeckasi KHHETHKA U paBHOBECHE.

CkopocTh XUMHUYECKOH peakiuu. PakTopbl, BIUSIONINE Ha CKOPOCTh
peaknuii. 3akoH nerictBus mace. [IpaBunio Bant-I'odda. Dueprus
aKTUBalMU. YpaBHeHue AppeHunyca. BnusHue karaauzaTtopa Ha CKOPOCTh
XUMHUYECKUX PEaKIIUi.

Oo6patumblie peakiun. XuMuyeckoe paBHoBecue. KoHcTanta paBHOBecUs
B FTOMOT€HHBIX U T€TepPOreHHbIX npoieccax. CMmelieHne paBHOBECHSI.
[Tpuniun Jle [latense.

OOmmereopeTnyecKue
BOIIPOCHI XUMHU

PactBOpBI 1 CBOICTBa pacTBOPOB.

PactBopsI anekTposnToB. CHIIBHBIC U CITa0bIE 3JICKTPOIUTHI.
Jlucconmarus coJiei, KMCIOT, OCHOBAHUM. DIJICKTPOITUTHYCCKAs
muccoranus. CTereHb 1 KOHCTaHTa IUCCOIMaIii. 3aKOH pa30aBICHHS
OctBanpaa. MonHoe mpousBeieHrne Bobl. BoIopoaHbIH MOKa3aTeNb.
Bupl cpenbl B BogHBIX pacTBopax. ['maponaus coneit. CriocoObl yCuiIeHUs
TUAPOIIN3A.

OOmmereopeTnyecKue
BOITPOCHI XUMHU

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKuuu.

CreneHb oKHciIeHUA d1eMeHTa. OKHCIUTEIbHO-BOCCTAaHOBUTEILHEIC
pCaKluu, UX THUIIBI. OKHUCITUTEII ¥ BOCCTAaHOBUTEIH. HanpaBneHHe
INPOTCKAHHA OKUCIHUTCIIbBHO-BOCCTAHOBHUTCIIbHBIX ITPOLIECCOB.

OO01eTeopeTHIECKHE
BOIMPOCHI XUMHHU

OCHOBBI JIEKTPOXUMUHU.

Bo3HukHOBEHHE CKauKka MOTEHIMANIa HA TIOBEPXHOCTHU pazjiesia MEXIY
METaJJIOM U pacTBopoM. Bosopoanslii anektpoa. CTaHaapTHbBIE
3IIEKTPOJIHBIE MOTEHINATLI. Y paBHeHHEe HepHcTa. Psij akTuBHOCTH
MeTaJlJIoOB. XMMHUYECKHUE CBOMCTBA METAJIJIOB.

["anpbBaHWYECKHE PIEMEHTHI. Y CTPOMCTBO demenTa Jlanuais — SIkoou.
Pacuer B/IC.

Onpenenenne KaTOAHbIX U AHOIHBIX MTPOIECCOB MPHU AIEKTPOJIU3E,
OmpeAeIIeHUE ITPOAYKTOB AJIEKTPOIn3a, 3akoH Dapaes.

CrneunanbHble BOIPOCHI
XUMHU

KOppO3I/IH MCTAJlJIOB, MeToapl 3alIUThI OT KOppO3uu.

KOppO3I/IH METaJUI0B. Buasl KOPPO3HH. MeToas! 3alIUThl METAJIJIOB OT
KOppO3uu. 3aH_II/ITHBIe IMOKPBITHA. Buapr HOKpLITHfI, AHOIHBIC 1 KaTOAHBIC
IOKPBITHA. 3HeKTp0XI/IMI/I‘{eCKa${ 3alurTa, IpUHIOUIL JIEHCTBHS.

3

KoHnTtpoib

3auéTHOC 3aHATHE

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

Ne
any| 1 TOME! 1a00paTOPHBIX HaumeHnoBanue u copeprkanue 1a00paTOpHBIX paboT
P paboT
1 O6mereoperndeckue | Kiaccupukarys HEOPraHNIECKUX COCIMHEHHIA.
BOIPOCH XHUMHH N3ydeHne cBOMCTB OCHOBHBIX KIACCOB HEOPTAHUYECKUX COEAMHEHUN.
06 OCHOBHBIE 3aKOHBI U TIOHATHS XUMHH
1 IHETCOPETHHCCKUC | Oppenenenne MOIAPHOIT MacChl SKBUBANEHTA U (haKTOpa
BOTIPOCEL XUMHUH SKBHUBAJIEHTHOCTH IIPOCTOTO U CJIOKHOIO BELIECTBA.
O6imereopeTuecke XHUMHYECKasi KHHETUKA U PaBHOBECUE
1

BOITPOCHEI XUMHHU

I/IsyquHe BJIMAHUA KOHIOCHTPALIUH U TEMIICPATYPbI Ha CKOPOCTh




XMMHUYECKOHN peaklMy, U3y4€HNE PABHOBECHOTO MpoIiecca.

PacTBOpBI M CBOMCTBa pacCTBOPOB

1 Obuiereoperiyeckue M3ydeHne mporecca JUCCOMHUAIMH BEIIECTB B PACTBOPAX,
BOMPOCHI XUMUH M3ydeHHE IPOIiecca THAPOIH3a COMeH.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
. O61meTeoperuueckue | VI3yUeHHE OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA ePMaHraHaTa
BOTPOCHI XHMHH KaJIusl, JUXPOMAaTa Kaus, HOqMIa KaJlusl B 3aBHCUMOCTH OT CPEJIbl
pacTBopa.
XUMHUS METATIJIOB
1 O61mereoperuueckue | OOLIME QU3HYECKHE M XMMUUCCKUE CBOMCTBA METAIUIOB (B3anMozielicTBHe

BOIIPOCBHI XUMHH

¢ HEMETAJJIaMU, BOJOH, KUCIOTaMH, KUcI0TaMu-okucauTenaMu: HNO3
paz6, HNO3 konn, H2SO4 xonn).

5.4. CamocTosTeNnbHas paboTa 00yJaroImmXcs

Ne | HaumeHoBaHue pasjena N
ConeprxkaHre caMOCTOSTEILHON paboThI
pa3a| [OHUCIUIUIMHBI U TEMBbI
CtpoeHne aToMa U CHCTeMaTHKa XUMHUYECKUX DJICMCHTOB
1 OO61meTeopeTHIeCcKHe PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOIOJIHUTEIBHOM JIUTEPATYPOH,
BOIPOCHI XHMUH 3JICKTPOHHBIMHU PECYpCaMu, BBITIOIHECHHUE JIOMAIITHErO 3aJaHusl.
[ToaroroBka K 3a4€Ty.
XuMHYECKask CBSA3b U MEKMOJICKYJISIPHBIC B3aUMOJICHCTBHUSI.
1 O6miereopeTHyeckue PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JOIIOJIHUTEIIBHOM JIUTEPATYPOH,
BOIIPOCHI XUMUU OJICKTPOHHBIMHU PECYpCaMHU, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusl.
[ToaroroBka K 3a4€Ty.
DHEpPreTruKa XUMHYCCKUX PeaKIuii
1 O611eTeopeTHYECKHE PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOTIOJHUTEILHOM JINTEPATyPOH,
BOIIPOCHI XMMUH 3JICKTPOHHBIMHU PECypCamMu, BBITIOIHEHUE JIOMAIITHEr0 3aJaHusl.
[ToaroroBka K 3a4€Ty.
Knaccudukanmss HEOpraHM4IeCKuX COeIUHEHUIN
1 O6uiereopeTHyecKue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJHUTEIBHOU JIUTEPATYPOH,
BOIIPOCHI XMMUH 3IIEKTPOHHBIMU PECYPCAMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmienne otuéra no naboparopHoii padore. [Toaroroska k 3auéry.
OCHOBHBIE 3aKOHBI ¥ TOHATUS XUMHUH
1 O6meTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJHUTEIBHOU JIUTEPATYPOH,
BOIIPOCHI XMMUH 3IIEKTPOHHBIMU PECYPCAMU, BHITIOTHEHUE JIOMAIITHETO 3aJaHusl.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
XumMuyecKasi KHHETUKA U PaBHOBECHUE
1 OG61ieTeopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BOIIPOCHI XUMHUHU QJICKTPOHHBIMHU PECYpCaMM, BBIIIOJHCHUEC JOMAITHETO 3aJaHH .
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.
PacTBOpHBI 1 CBOMCTBAa pacCTBOPOB
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM Y JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
BONIPOCHI XHMUH 3JIEKTPOHHBIMM PECYPCaMHU, BBIITOJIHEHUE IOMAIITHETO 33/ IaHUSI.
Odopmnenne otuéra nmo nabopatopHoit padote. [lonroroska k 3auéry.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
1 O6miereopeTHyeckue PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOM JIUTEPATYPOH,
BONIPOCHI XHMUH AIIEKTPOHHBIMU PECYPCAMU, BHITTOJHEHUE JIOMAITHETO 3a[aHHUsl.
Odopmnenne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.
OCHOBBI JIEKTPOXUMHH. ["aIbBAHUUECKHE DJIEMEHTHI.
1 O6meTeopeTHYECKHE PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH,

BOIIPOCHI XUMHU

9JIEKTPOHHBIMHU PECYPCaMH, BBITIOJIHEHUE IOMALITHETO 3aJaHHUs.
Odopmnenne otuéra no adoparopHoii padore. [Toaroroka k 3auéry.




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

XUMUS METAJIOB

Pabota ¢ KOHCTIEKTOM, OCHOBHOU U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
AJIEKTPOHHBIMHU PECYPCAaMU, BBIIIOJIHEHUE JOMAIIHETO 3a1aHHUS.
Odopmiienne otuéra no gadopatopHoii padore. [loaroroBka k 3a4éry.

CrernuanbHbIe BOIIPOCHI
XUMHAH

Koppo3zus meTamioB. MeToibl 3aIUThl OT KOPPO3UHU

Pabota ¢ KoHCIIEKTOM, OCHOBHOW U JIOTIOJHUTEIBHOU JIUTEPaTypoOi,
QJICKTPOHHBIMHA PECYpCaMHM, BBIIIOJIHCHUC JOMAIIHECTO 3aJaHusd.
Odopmnenue otuéra no JaboparopHoit padore. [loaroroBka k 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

JucnepcHbie cucTeMbl. XMMHUECKHUE MTPOLIECCHI B BXKYILIUX
CTPOUTENIbHBIX MaTepuaiax

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOIHEHHE JOMAILTHETO 3aJaHMUsL.
[TonroroBka Kk 3auéTy.

CrernuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.

Pabota ¢ KOHCIIEKTOM, OCHOBHOW U JIOTIOJHUTEIBHOU JIUTEPaTypoOi,
QJICKTPOHHBIMHA PECYpCaMHU, BBIIIOJITHCHUC JOMAIIHECTO 3aJaHus].
[ToaroroBka k 3a4uéry.




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

VYyebHas nporpaMma BKJIFOYAET HE TOJIBKO ayJAUTOPHBIEC 3aHATHS, HO YJEISET BaXKHOE BHUMAHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyneHTa. [t yCrenHoro ocBOeHUsI TEOPETHUECKOTO
MaTepuana, IpruoOpeTeHrs HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 10
o0pa3ily; pelieHre BapuaTUBHBIX 33/1a4 M YIPaXHEHUH; Ecu caMoCTOATEIRHO HE yaaeTcs pa3o0parhes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTepra, MPAKTUHICCKUX U JIAOOPATOPHBIX 3aHATHH, IPEATIONAraroIuX
3aKpeIUICHHE H3yYEHHOT0 MaTepuana U popMupoBaHue y 00ydaromerocst HCOOX0IUMBIX 3HAaHWW, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA paGOTa
00yJaronmxcs, KOTopas BKIFOYAeT B CCOsI H3yUYCHHE TCOPETUUCCKUX BOIPOCOB JUCIIUILUIMHBI, IIOJATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO IIoCC€IaTh BCC 3aHATHUA, T.K. JIF000H IIpOITyCK
3aHATHA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MNPaKTUYCCKUX U Jla60paT0prIX 3aHATHUAX 3aKPCILIACTCA
MaTrepHual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHATUSAM U B
paMKax caMOCTOSTEIbHON PaOOTHI MO U3YUYEHHUIO TUCIUILIMHBI 00YYaroImuUMes Heo0XoaumMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKHUE 33/1aHUS B PaMKaX U3y4aeMol TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJIHEHUIO JTa00PaTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI MO BHITOJTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

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




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

[Tonydenue 3a4€ta Mo MUCHUIUIMHE MIPEAINOIaracT BEIIOTHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CEMECTp JJIs IPOBEPKHU C(hOPMUPOBAHHOCTH MHIUKATOpa JocThxkeHus komrerennui OIIK 1.1, 1.3, 1.4.,
1.5

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

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

Bapuant 3agannii 1 AtrectaiinoHHOM paboTsl Nel

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

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiictBuu 3,24 r TpeXBAJIGHTHOT'O METaJUIa ¢ KUCJIOTOM Bhiaensiercs 4,03 i
BOJIOpoja (H.y.). Beraucinre 5KBUBaJICHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METaJLIaA.

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

Ne5. 3anmcath AMCCOIMAINIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOHAS KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, TUAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHMS, THAPOKCHT aMMoHusL. i cimabbix
DJIEKTPOJIUTOB 3aITUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

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

Ne2. TToaBepratotcst 11 THAPOIU3Y pacTBOphI cienyronmx coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBuTh MOJIEKYSIPHBIE U HOHHBIE YPaBHEHUS THAPOIIN3a COOTBETCTBYIOIINUX COJEH.

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBuTh dNEKTPOHHBIE ypaBHEeHUs. J{J1s Ka)XI0#i peakiy yKa3aTh, KaKoe BEIIECTBO SIBISETCS
OKHUCIIUTEJIEM, KAKO€ — BOCCTAHOBHUTENEM; KaKOe BEIIECTBO OKHUCIIAETCS, KaKOe BOCCTAHABITUBALCTCS.

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

Ne4. Berancnuth 3JIC raapBaHUYECKOTO SJIE€MEHTa, COCTOSIIIEr0 U3 MIACTUH KaJIMUS U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX couteil ¢ KoHteHTpaiei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUTh CXeMy
3JIEMEHTa, HalMuCcaTh YpaBHEHHUS 3JIEKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

No5. Kakyro maccy Ca(OH)2 nyxHO 106aBuTh K 50 J1 BOABI, 4TOOBI YCTPaHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOIB/?

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTJIUYHOY (3aUYTEHO)

3HAHUS:

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

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

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

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OIICHKY, UCTIOJIb3Ysl HAy9IHbIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

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

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS JJII BBIOOpAa METOMKHU BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

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

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

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

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHIO, TMHTBUCTUYECKH U JTOTHYECKH
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

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

HaBBIKU:

- caMOCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHE B TPYIIIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

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




Onenka 3HaHUSA:

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

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

- HCIIOJIB30BAHUE HAYYHON TEPMUHOJIOTHH, CTUIIMCTUYECKOE U JIOTMYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

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

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

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

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

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 10 JUCIUIUINHE;

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

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhI HCIIONHEHUS 3a[aHHIA;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BONPOCH! U MPAKTUYECKUE 3a/IaHUsI 111 IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTecTalli 00y4YaroInuXcs

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

2. Ctpoenue atoma. KBaHToBbIE unicnia: 0003HaueHHe, (PU3MUECKUN CMBICI.
. Hpunnun [aynu. [IpaBuno Xyuna. [lpasuno KieukoBckoro. CTpoeHue 3J€KTPOHHBIX 000JI04€K

[98)

aTOMOB.

. [lepnonnueckuii 3akoH u nepuoanyeckas tadmuna /1. 1. Menneneena.

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

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMIutekcHble coefMHEHUS: CTPOCHME, ITOTyYEHNE, HOMEHKIIATypa.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

22. IlonumepHbIe MaTepHalibl, X 0cOObIe CBONCTBA, OCHOBHBIE BUbI TOJUMEPOB, 00IACTH UX
MIPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHusl IS MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs

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

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIb3YS 3aKOH YKBUBAJICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

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

5. Hamucatp ypaBHEHUE JIEKTPOTUTUUECKOMN AUCCOIUALIMY U BBIPAXKCHHUE JJIS1 KOHCTAHTBI
JUCCOLIMAINY.

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

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

9. BbruncauTh Maccy BEIIECTBa, BBIIEIUBIIETOCS MIPH 3JEKTPOIH3E.

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

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

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

[MpakTrueckue 3a1aHus A IPOMEKYTOYHOM aTTecTalu pa3MelneHsl 1o aapecy DMMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

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

7.5. Meronuyeckue MaTepHaibl, ONPEeISIONINe TPoLelyphl OLlEHUBAaHHs 3HaHUH, yMEHUH, HAaBBIKOB U
(unM) ombITa NPOQPECCUOHATBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl OPMUPOBAHUS KOMITETCHLIUH
KoHTposnb ypoBHS YCBOGHHBIX 3HAHUH, OCBOEHHBIX YMEHUI U MPUOOPETEHHBIX HAaBBIKOB
(BNaieHui) OCYILECTBIISIETCS B paMKax TEKYIIEro U MPOMEXYTOYHOI'O KOHTPOJIS B COOTBETCTBHUH C
[TonoxeHreM o TeKyIeM KOHTPOJIE H TPOMEKYTOUHOM aTTectaun oOyyatomuxcs B CIIGIACY.
Texyiuit KOHTPOJIb OCBOEHUSI KOMIETEHIIMN M0 TUCIUIUIMHE TIPOBOAUTCS IPU U3YUEHUU
TEOPETUYECKOr0 MaTepuasa, BHITOJHEHUH 3aJaHU Ha IPAKTHUECKUX 3aHATHSX, CAade OTYETOB IO
nabopaTopHBIM paboTaM, BEIIOJHEHUH WHIMBUIYAIbHBIX 3a/IaHUN B JopMe KOHTPOJIILHON PaboTHI,



pacyeTHo-

3aHITHIA U paboTa Ha 3aHATHUSX.
HToroBoii O1IeHKOW OCBOCHUS TUCITUTUIMHAPHBIX KOMITETEHITNH (Pe3yabTaTOB O0YUCHHSI 110

TUCIUTUIMHE XUMHUS) SBIISICTCS IPOMEXKYTOUHAs aTTecTanus B (hopMe 3aué€Ta, MPOBOJUMAS C YIETOM
pe3yJIbTaTOB TEKYILIETO KOHTPOJISL B CEMECTPE.

rpaduueckoit paboTel. TekyieMy KOHTPOIIO MOJICKUT MOCEIIAeMOCTh CTYACHTAMH ayAUTOPHBIX

7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMITETCHIIMH IPH MTPOBEACHUH IPOMEKYTOTHOM

aTTecTauuu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBOpuTesbH | OLEHKa «XOpOLIO» OLneHKa «OTJIMYHO»
HO» o»
«HE 3a4YTEHO» «3aYTEHO»
YpoBeHb 0OCBOECHHSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHMS YpoBeHb OCBOCHUS
KOMIIETCHIIUU KOMIIETECHILINU KOMIIETECHIIUU KOMIIETEHLINU
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTHIN. «BBICOKHI.
Kommereniun He Kommerenmmn Kommerenun Kommerennun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMuUpoBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepus c(hOpMHUPOBAHBI 3HaHUU. Y MEHUS HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (dbparMeHTapHbI 1 PENPOAYKTUBHBIN YCIIELIHO
HOCAT XapakTep, MIPUMEHSIFIOTCS K
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K PELIECHHIO KaK
XapakTep. PELIEHUIO TUTOBBIX TUIIOBBIX, TaK U
JemoHcTpHpyeTcs 3aJlaHUM. HECTaHAAPTHBIX
HHU3KUH YPOBEHB JleMOHCTpHpyeTCsl | TBOPYECKHUX 3aJaHUMU.
CaMOCTOSITENILHOCTH JIOCTATOYHBIN JeMmoHcTpupyercs
MPAKTUYECKOT O YPOBEHb BBICOKHI YPOBEHb
HAaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEIbHOCTH,
YCTOMYUBOTO BBICOKAs aJJallTHBHOCTD
MPaKTUYECKOTO MPAaKTUYECKOr0 HaBbIKa

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATH CBSI3b | pamMKax 00Cyk1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBATh
ANTOPUTM
BBITIOJTHCHHMS
3aJlaHui.

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

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

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

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

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

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOII0»/«3a4TEHO» BBICTABJISETCS, €CIIM CpeHee apuPpMETUIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcd B uHTEepBasie ot 0 1o 2,4.

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

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO M3/AAHUS, U3/1aTENILCTBO, IO/l U3JJaHNs yueOHOW 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

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

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

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

2 oprann4eckoi xumuu. OpraHun4ecKkue MoJauMepHble MaTepuaibl, Ka3ans:

Kazanckuii HalMoOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKUI
yHuBepcurteT, 2010

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

Cemepukos U. C., I'epacumona E. C., ®uznyeckass XuMusi CTPOUTEIBHBIX

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

ACB, 2015

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

JlomoJHUTENbLHAA JJUTEPATYPA




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

http://ntb.spbgasu.ru/

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

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

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

Canxkr-IlerepOypr: Jlans, 2023

/book/288854

yausepcutet, O9bC ACB, 2013

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

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

OO6yuaromuecs u3 yrciia MHBaMI0B 1 il ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIHbHBIMH peCcypcaMu B (opMax, aanTUPOBAHHBIX K OTPAaHUYEHUSIM UX

310POBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «HTepHET»

DJIEeKTPOHHBIN ajpec pecypca

O6mmas xumus 1is cryaentroB CIIGIACY

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

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

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

XuMus B CTPOUTCIBbCTBC

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

[Terpoa XMW BAXKYIHINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

AxmeroB H. C. O6mias u HeopraHudeckas XuMus: Y 4eOHUK. — 8
-¢ u3., crep. - CI16.: M3naTenbctBo «Jlanby»,2014. - 752 C.

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

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

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

8.3. Ilepeuennb cCOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U HH(GOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

[Tepuoanueckue uznanus CIIGIACY

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

Ob6pazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

Nudopmannonnas cerb CHEMMET (Poccus) Ha cepBepe XuMHUECKOTO
dakynberera MI'Y sSBIsIETCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/ieJICHHBIX Ha -CEpBepax B
mpeJienax poccuiickoi yactu cetu Internet u BkiroyaeT 0TeuecTBEHHBIE U
3apy0exHbie HHHOPMAIMOHHBIE PECYPCHI 10 XUMUHU

www.chem.msu.su

EnuHbIH 2eKTPOHHBIH pecypc y4eOHO-METOIUYECKON TUTEPATyPHhI
CIIGI'ACY

www.spbgasu.ru

Poccwuiickast rocynapcTBeHHass OMOInoTeKa

www.rsl.ru

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
6ubamnorexka ELIBRARY.RU

WNHTepHeT-TpeHaXephl B chepe 00pa3zoBaHus

http://www.i-exam. ru

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DJIEKTPOHHO-OMOIMOTEeUHas cucTeMa nu3arenbersa "Jlanp"

https://e.lanbook.com/




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

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
CBenieHns 00 OCHAIEHHOCTH YUEOHBIX ayUTOPUI M IIOMEICHHI JJIsi CAMOCTOSITEIIbHON pabOThI

HaunmeHnoBanue yaeOHBIX ayJUTOPHUI U
MOMEIICHUH JIJIs1 CAMOCTOATENBHOM paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu 00y4YeHHUs

40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPAKTUYECKHUX 3aHATHH, TPYIIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOI aTTecTaliu

KoMITIeKT MymbTHMETUHHOTO 000PYyI0BAHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIBTUMEIUNHBIN
IIPOEKTOP, IKPaH, ayIn0-CUCTEMA), TOCKA, KOMILJIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHOU
cetu CIIOBI'ACY, Beixon B MHTEpHET

40. TTomemeHust Ui CAMOCTOSTENILHOM PaOOTHI

[Tomerenue 151 CaMOCTOSTEIILHOM paOOTHI
(untanbHBIN 3271 OnOIMOTEeKH, aya. 217): I1IK-23 mr., B
T.9. 1 mrr.- IIK ms mur ¢ OB3 (cucteMHbIi 010K,
MOHHTOP, KJIaBUATypa, MBIIIIb) C TOIKIIOYCHHEM K
cet «MHTepHET» 1 00eCIIeYeHHEM JOCTYIa B
3NEKTPOHHYIO0 HH()OPMALIMOHHO-00pa30BaTEeIbHYIO
cpeny CIIOI'ACY.

IT1O Microsoft Windows 10,




40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPaKTUYECKHUX 3aHATHH, Ta0OPaTOPHBIX
paboT,rpyNIOBBIX U UHINBHIYATbHBIX
KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJIS U
MPOMEKYTOUYHOM aTTeCTAllNH

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

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

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

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLMAIIUU KUCIOT ,IENI04Yed U Coliell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHUS Kele3a

40. YueOHble ayTMTOPUU IJIsl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THITa, KOMIIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHue Kk komnsrorepHoit cetu CII6IACY,
BbIXOJ1 B MIHTEpHET

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