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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
MOJIy4eHUE 3HaHUH M0 XUMHH, 00eCTIeYrBaIOIIei OCHOBY MOATOTOBKHU OakaiaBpa, JOCTaTOUHOM [

pelieHus

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

N3yuenue:

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

2. OpupOAbl XMMHYECKHX pPEAKLUUH, HCIOIb3YEMBIX B IPOU3BOJCTBE XHMHUECKMX BEUIECTB U
MaTepHaoB, KHHETHYECKOTO U TEPMOJMHAMHUYECKOTO MTOAX0A0B K ONMCAHUIO XUMUYECKUX ITPOIIECCOB € LEIbIO
ONTUMM3ALMH YCIOBUM UX TPAKTUUYECKON pean3aluu;

3. BaXXHEWUIIMX CBOMCTB HEOPraHMYECKUX COCAMHEHUH U 3aKOHOMEPHOCTEM WX HW3MEHEHUs B
3aBUCUMOCTH OT ITOJIOKEHUS COCTABIIAIOIIMX UX 3JIEMEHTOB B [lepuoanyeckoii cucreme;

4.  COBpPEMEHHBIX

MaTepHaTOBEICHHS.

TEHACHUMHA  Pa3BUTHUA

HEOpPTraHUYeCKOn

XUMHHN n HCOPraHu4CcCKoro

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

Kona n Haumenosanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

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

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 33791
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 JPYTrUuX JHUCIUIUIMH, BBISIBISATH
KOHKPETHOE XUMHUYECKOE COJIEpKAaHUE B
NPUKIAIHBIX — 33a7a4ax  1podecCHOHaTbHOU
NEeITeTLHOCTH

BJajeeT

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

3. Yka3zanue MecTa JUCHHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl

Jannast tuciuIuiviHa (MOysb) BKIoueHa B biok «Jlucuumnunel, Mmoaynn» b1.0.14 ocHOBHOIA
npodeccuonansHOM 06pa3zoBaTenbHOl mporpammbl 08.05.01 CTpouTeNbCTBO YHUKATBHBIX 3MaHUH U
COOPYKEHHH U OTHOCUTCS K 00513aTeIbHON YacTH y4eOHOTO IJIaHa.




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

OCBOCHMS XMMHH (0a3MCHBIM YPOBEHB), ((DH3UKH M MAaTEMATHKH TP MOJYUYCHHH CPEIHEr0 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, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpPHAS MACChl, HOH, aJUIOTPONUS, U30TOIbI, XUMHUYECKasI CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTETICHb OKMCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIIESCTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS, PACTBOPHI, SJIEKTPOJIUT U HEAJIEKTPOJIUT,
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, IIOCTOSIHCTBA COCTaBa, [lepuoamdeckuii
3aKOH;

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

4. BaKHEUIIIME BEIIECTBA U MaTepHUAIIbl: OCHOBHBIC METAJIBI 1 CIIaBBI, CEPHAs, COJISTHAS, a30THAS U
YKCYCHasl KMCJIOTBI; IIEJI0YH, aMMHaK, MUHEpaIbHbBIE yI00pEHHUS, METaH.

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

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

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

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

5. BBITIOJIHATH XUMHUECKHUH IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUYECKUX
BEILIECTB;

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

TaHHBIX, pecypcoB Internet); ncrnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTHH I 00paObOTKU U Iiepeadn
XUMUYECKON MH(OPMAIIUU U €€ TPEICTABIICHUS B Pa3IMYHBIX (DOopMax; MPOBOAUTH KPUTHUECCKUN aHATN3
JIOCTOBEPHOCTH XUMHYECKON

nH(pOpMaIuU, TOCTYTAIIIEH U3 Pa3HBIX UCTOYHUKOB.

BJIaACTh:

1. nmoaxogaMu K 0OBSICHEHHIO XUMHYECKUX HBHCHHﬁ, IPpOUCXOIAIIHNX B IIPUPOAC, 6LITy H Ha
IMPOU3BOJCTBE;

2. MCTOAaMHU OIIPCACICHUA BO3MOXKXHOCTHU ITPOTCKAHNA XUMHNYCCKHUX HpeBpaIlIeHI/Iﬁ B PA3JIMYHBIX
YCIOBHUAX U OHCHKH HUX HOCHCﬂCTBHﬁ;

3. cnocobamu 0€30I1aCHOTO 06paH_ICHI/I$I C rOprOYMMH U TOKCUYHBIMHU BCUICCTBAMU, na60paT0pHLIM

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

VK-8.1, VK-8.2, VK-8.3, VK-8.4,

1 |be3omnacHOCTH KU3HEAESTENLHOCTH OITK-6.8, OTTK-9.4, OTTK-9.5

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




3 |BomocHaOxeHMe 1 BOTOOTBENEHIE

OIIK-3.3, OIIK-3.4, OIIK-4.6, OIIK
-6.2, OIIK-6.5, OIIK-6.6, OIIK-6.10

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €JMHULAX C YKA3aHUEM KOJINYEeCTBA aKaJeMHYeCKNX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (10 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yackl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 2
IOATOTOBKY
KonTakTHas padora 48 48
Jlexumnonnsie 3ausTus (JIex) 16 0 16
Jlaboparopusie 3ansatus (J1ad) 16 0 16
IIpaktuueckue 3ausatus (IIp) 16 0 16
HWNuasi koHTaKkTHasA padoTa, B TOM YHCJIE:
KOHCYJIbTAIIUU TI0 KYpCOBOU paboTe (MPOEKTy),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (CaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas pa0doTa Ha aTTECTALMIO B CECCHUIO
(KOHCYNBTALUS IIEPE SK3aMEHOM M cAada
Yacbl HA KOHTPOJIb 4 4
CamocTositebHast padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIJIMHBI (MO1YJIs1)
qachl: 108 108
3a4YeTHbIe eIUHHUIbI: 3 3

5. Copepixkanme IMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOE 10 pa3aeaM (TeMaM) ¢ YKa3aHHeM

OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKUX YaCOB U BH/I0B YU4eOHBIX 3aHATHHI
5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIS)

KonTakTHast paboTta (110 yueOHBIM

3aHATHAM), Jac. Kon
WHAUKATOPD
= a
Q| Jnekuuun 113 JIP Bcero,
Ne Pazgensl muCcUTUIMHEI S CP ac JOCTIDKEHHU
5} yac.
O M3 HUX W3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO 222::;:; BCETO 222::;:; BCETO 222::;:; nn
nmoaro- nmoaro- noaro-
TOBKY TOBKY TOBKY
L paznen. O0mereopeTHIecKue
BOIIPOCHI XUMHUH
OO01IeTEOPETHIECKUE BOIIPOCHI
1.1, | Fomereop p 2 | 10 14 16 47 | 87 | ONK-1.1
XUMHUHU
2|2 paznen. CneunanbHbie
BOIIPOCHI XUMHUH
2.1. | CnenuanbHble BOIIPOCHI XUMUH | 2 6 2 9 17 OIlIK-1.1
3. |3 pa3znen. Has koHTakTHas
paborta
3.1. | Konrpois 2 OIIK-1.1




4. |4 pa3gen. Kontpoib
4.1. | dopma KOHTPOJIS 2 4 OIIK-1.1
5.1. JIexuun
No | HanmenoBanue paznena o
. HanmMeHnoBanue u KpaTkoe CoAep:KaHue JTEeKIUi
pasn Y T€MBI JIEKIU I
Crpoenue aTomMa U CUCTEMATHKA XUMUYECKUX 3JIEMEHTOB
CocraB aroMHBbIX sifiep. M3otonbl. CTpoeHue 3JIeKTPOHHBIX 0001049eK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uncna.
1 OO1eTeopeTHIECKHE | [Tnapya 3amoMHEHNS SMEKTPOHAME ATOMHBIX OpOuTATEi. [[PHHIHTT
BOTIPOCHI XUMUH IMaymu. Ipasuno Xyszaa. ITpasuno Kneukosckoro.
[Tepunonnueckwuii 3akon u Tadsmma /[.M. Menaeneesa. [lepuoauanocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHSI.
XuMHUUecKasi CBA3b U MEKMOJICKYJIIPHbIE B3aUMOICHCTBUS
1 O6meTeopeTquCKHe Xumuueckas cBa3b. KoBaneHnTHas [noJIsIpHas, HEIOJIApHasaA, AOHOPHO-
BOIIPOCHI XUMUHU AKICIITOPHAA, MOHHAs CBA3b. Meramnndeckas CBSI3b. BOI[OpOIIHa?I CBA3b.
BnusiHue Tina cBsi3u Ha (PU3MKO-XMMUYECKUE CBOKMCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PeaKluii
XuMuueckass TepMoIMHaMHKa. TermoBoi 3 (HEeKT XMMHUYECKUX pPeaKI[Hii.
1 OOweTeopeTHIeCKHe | [1oyarye sprampmus. 3akon ecca, creacTaie 3akona Iecca. TloHsTHe
BOIPOCHL XUMUH sHTponHs. VI3MEHEHHE SHTPOINH B X01¢ peakiuu. Dueprus [ mooca.
Camonpoun3BoOJIbHOE MPOTEKAHUE PEAKITUH.
PactBOpHBI U CBOMCTBA PaCTBOPORB
O6pa3oBaHue pacTBOPOB. PacTBOPUMOCTD, (haKTOPBI, BIUSIOIINE HA
PacTBOPUMOCTD BeliecTB. PacTBopuMocTh razos. 3akoH ['enpu.
L O6mereopernyeckue | KOHIEHTparust pacTBopoB. HachleHHbIC, HEHACICHHBIC U
BOIPOCHI XHMUH nepeHachIleHHbIe pacTBOPbl. CrIOCOOBI BRIPAXKEHUS KOHIICHTPALIUMA
pactBopoB. Auddys3us u ocmornueckoe napienue. OOHe CBOMCTBA
pactBopoB. U3oTonnueckuii korduiment. 3akon Paymns. Temneparypa
KHUIIEHUS ¥ 3aMEpP3aHUs paCTBOPOB.
1 O6HleT60peTI/IquKI/Ie CBOMCTBa METAJLIIOB
BOIIPOCHI XMMUH BsanmozelicTBre METaII0B ¢ BOJOH, IIeJIOYaMH, KUCIOTaAMM.
JucniepcHbl€ CUCTEMBI.
Knaccudukanus qucriepcHbIX CUCTEM O pa3Mepy YacTHUIl U arperaTHOMY
2 CriennanbHele BOIPOCHL | oo ergqmmo. CroiicTsa BEILECTBA B BBICOKOUCIIEPCHOM COCTOSTHUU.
XUMHN CBo0Oo1HAs TOBEPXHOCTHAS dHEPTUA. SIBIIEHUs COPOIIHH.
DNEKTPOKMHETUYECKHUE SIBJICHUSI.
XHUMHYECKHUE TIPOLIECCHI B BUKYIINX CTPOUTENIBHBIX MaTepuaiax
I'uncoBsle BSOKyIIME BEMIECTBA. XMMUYECKUI U1 MUHEPAJIBHBIN COCTAB
) CrenuanbHble BOIIPOCHI ravH. ['eHe3uc rivH 1 KaoJIMHOB. HOpTJ'IaH)]HeMeHT — XUMHUYECKHHN U
XUMUH MHUHEPAIBHBIN COCTaB, MOJTy4YeHUE. B3anMoieiicTBe MUHEPAIOB
NopTJIaHEeMeHTa ¢ Bojoi. Koppo3us ieMeHTHOro KaMHs ¥ OeTOoHa.
Buasl kopposuu.
OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.
OCHOBHBIE KJIaCChl OPraHUUYECKUX COSAMHEHUHN U MOJIMMEPOB.
2 CriennanbHele BONPOCH BricokoMonekynsipHble coeiuHeHus. TepMoniacTUuHbIe U
XUMHN TEPMOPEAKTUBHBIE OJUMEPBl. XUMHUUECKasi CTOMKOCTh, CTAPEHHUE U
JECTPYKIIUS TOJIUMEPOB.
5.2. IlpakTuyeckue 3aHsATUS
No HaunmenoBanue paznena
" | ¥ TeMbl IPAKTUYECKHUX HanmMenoBanwue u cofiep:kaHue MPakKTHIECKUX 3aHATUN
a3l 3aHATUN




OO6mereopeTHIecKre
BOTIPOCHI XUMHHU

Kiaccudukanusi HEOpraHM4IeCKuX COSIUHEHUI

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

OO01ereopeTnyecKue
BOIIPOCHI XUMHU

OcCHOBHBIE 3aKOHBI U TTOHSITHUS XUMUHU

OCHOBHBIC 3aKOHBI XUMUHO COXpAaHEHUS MACChI, TOCTOSTHCTBA COCTAaBa,
KpaTHBIX OTHOIICHUH, ABorajapo). OCHOBHBIE MMOJIOKEHHSI aTOMHO-
MOJIEKYJIIpHOTO yueHus. KoinuecTBo BemiecTBa. DKBUBAJICHT BEILIECTBA.
Pacuér 3KBUBaNICHTHBIX MACC CJIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

XuMuueckasi KHHETUKA U paBHOBECHE.

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

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

Ob61ereopeTnieckue
BOIPOCHI XUMHH

PacTBOpBI M CBOMCTBA pacTBOPOB.

PacTtBopsI anekTponuToB. CHUIIbHBIC U CITA0BIC JICKTPOTUTHI.
Jluccoumarnus cojei, KUCIOT, OCHOBAaHUH. DJICKTPOJIUTHICCKAS
nuccornmanusi. CTerneHb U KOHCTaHTA IUCCOIMAIMU. 3aKOH pa30aBICHUS
OctBanpaa. Monnoe mpousBenenre Boabl. BomopoaHeiil moka3aress.
Bupl cpenbl B BOAHBIX pacTBopax. I'mapoaus coneit. CriocoObl YCUICHUS
TUAPOIN3A.

Ob61ereopeTnieckue
BOIPOCHI XUMHH

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pC€aKnuu.

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

OO6mereopeTnvecKue
BOITPOCHI XUMHU

OCHOBBI 2JIEKTPOXUMUH.

Bo3HHMKHOBEHME CKauKa MOTEHILIMAIa Ha TOBEPXHOCTH pa3jiena MEexXay
METaJUIOM U pacTBOpoM. Bomopoansiii anekrpoa. CtanaapTHbIE
JJIEKTPOIHBIE TOTEHIMANIBI. Y paBHeHUe HepHera. P akTuBHOCTH
MeTaJlJIOB. XMMHUYECKHE CBOMCTBA METAJLIIOB.

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

OnpeneneHre KaToAHBIX U aHOJHBIX MPOIIECCOB IIPH IEKTPOIIH3E,
orpeziesieHue MPOAYKTOB JIEKTPOn3a, 3akoH dapanes.

CHCI_[I/IS.JIBHLIC BOITPOCKHI
XUMHNHU

Koppo3sus Meramios, MeToasl 3alIUTE OT KOPPO3HH.

Koppo3sust meramios. Buasl koppo3un. MeTos! 3alIUTHl METAILUIOB OT
KOppO3UH. 3alUTHBIE MOKPBITHS. BUIbI MOKPBITUH, aHOAHBIE U KATOHBIE
MTOKPBITHUS. DIEKTPOXUMHAYECKAS! 3a1UTa, IPUHIINAI JEHCTBHSL.

3

KonTpons

3auéTHOoe 3aHATHE

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

Ne
- Y TEMBI JJA0OPATOPHBIX HaunmenoBanme u coaepkanue 1a00paTOpHBIX paboT
P pabot
1 OG61eTeopeTHIecKre Knaccudukanms HeopraHU4eCKuX COSTUMHECHUM.
BONIPOCHI XHMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.
06 OCHOBHBIC 3aKOHBI M TTOHATHUS XUMUN
1 METCOPCTHICCKUC | Oppenenenne MOIIPHOM MacChl SKBUBAICHTA H (BaKTOpa
BOHPOCET XUMHH SKBUBAJIEHTHOCTH MPOCTOTO U CJI0KHOTO BEIIECTBA.
1 O6imereopeTuecke Xumuueckasi KHHETUKA U paBHOBECHE




BOITPOCHEI XUMHHU

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

PacTBOpHI 1 CBOMCTBAa paCTBOPOB

1 O6H.[€TCOp€TI/I‘IeCKI/IC HSY‘IGHHG nponecca nucconranuy BCUICCTB B paCTBOpax,
BOIIPOCHL XMMUH HU3YUCHHUC MMpoLecCa ruaApojin3a CoJIeii.
OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaknuun
1 OO61meTeopeTHYECcKHe H3yyeHue OKMCIUTEILHO-BOCCTAHOBUTEIIBLHBIX PEaKIIUil IepMaHraHaTa
BOIIPOCHI XUMUU KaJlyis, AuxXxpoMara KaJiusd, fIO,[[PII[El KaJlisa B 3aBUCHMMOCTHU OT CPCIbI
pacTBopa.
XuMHS METAJIIIOB
1 O6mereopeTHyecKue OO6mue Gpu3nUecKre ¥ XUMUYECKHE CBOMCTBA METAIIOB (B3aMMO/ICHCTBHE

BOIIPOCHI XUMHU

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

pa36, HNO3 xonn, H2SO4 kon).

5.4. CamocTosTenbHas paboTa 00yJaronnxCs

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

BOITPOCHEI XUMHHU

SJICKTPOHHBIMHA PECYPCaMM, BBIIIOJIHCHUEC JOMAIIHETO 3alaHNA.




Odopmiienne otuéra no gabopatopHoii padore. Iloaroroska k 3a4éry.

OO6mereopeTHIecKre
BOIIPOCHI XUMHHU

XUMUS METAJIOB

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOTOTHUTEIBHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCaMU, BHIMIOIHEHHE JOMAILTHETO 3aJaHHUsl.
Odopmnenne otuéra no jJadboparopHoii padore. [logroroska k 3a4éry.

CrenmanabHbIC BOITPOCHI
XUMHNHU

Koppo3zus meTamioB. MeToibl 3aIUThl OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOW U JIOTIOJHUTEIBHOM JIUTEPaTypoOi,
QJICKTPOHHLIMHA PECYpCaMHU, BBIIIOJIHCHHUEC JOMAIIHECTO 3alaHuA.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroBka k 3a4éry.

CrernuanbHbIe BOIIPOCHI
XUMHAH

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

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

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNHU

OCHOBBI OPraHMYECKON XUMHUH U XUMUU TTOJIUMEPOB.

Pabota ¢ KoHCTIEKTOM, OCHOBHOMW U JIOTIOJHUTEIHHOM JIUTEPATypOi,
SJICKTPOHHBIMU PECYpCaMHU, BBIIIOJTHCHUEC JOMAIIHETO 3a/JaHuA.
[ToaroroBka k 3auéry.




6. MeToguveckne MaTepHAJIbI 1JIs1 CAMOCTOATEIbHON PadoThl 00yYaOIIUXCS M0 JUCHUIIMHE
(Moay110)

VYyebHas nporpaMma BKJIFOYAET HE TOJIBKO ayJAUTOPHBIEC 3aHATHS, HO YJEISET BaXKHOE BHUMAHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. /st yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuaia, IpruoOpeTeHrs HEOOXOUMBIX 3HAHUI M HaBBIKOB BayKHA PETYIIsIpHAs paboTa ¢ KOHCTICKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIMU YIeOHOTO MaTepualia; peleHue 3a1a4d U YIpaKHEHUH 110
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 M YIpaXHEHUH; Ecu caMoCcTOATeIhHO HE yaaeTcsi pa3o0paThes B
Mmarepuaie, Heo0X0auMo c(hOPMYITHPOBATH BOIIPOC U 3a/1aTh €T0 MPENOoIaBaTENI0 Ha JIEKINU, TIPAKTHIECKOM
3aHSTUU, KOHCYJIbTAILIUH.

[IporpammMoi qUCHMIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3WPOBAHHBIM MaTeprall, MPAKTUICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONArarouX
3aKpEIUICHHE U3yYeHHOTI0 MaTepuaia u popMUpoBaHUE y 00yUaromerocs HeOOXOAMMBIX 3HAHWH, YMEHUN 1
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaAMOCTOATCIIbHAA paGOTa
00y4arnMXxcs, KOTopas BKIIOYAET B C€0s M3yUYCHUE TEOPETUICCKUX BOIIPOCOB JTUCIUTIIINHBI, TOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOAr0TOBKY K
3a4€Ty.

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

[Ipuctynas Kk U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opmbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U TaOOPATOPHBIM 3aHSATUSIM U B
paMKax caMOCTOSTEIbHON PadOThI O M3YUYECHUIO TUCIUILUIMHBI 00yJaromuMcs Heo0XoauMo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKUE 33/1aHUS B paMKaxX U3y4yaeMol TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJHEHUIO J1a00paTOPHBIX padoT; 4) MOATOTOBUTH OTYETHI IO BBHITOTHEHHBIM
1ab0paTOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTePHAbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H MPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIUN C yKa3aHHEM 3TaroB UX (OPMHUPOBAHHUS B IPOLIECCE OCBOECHUS TUCIUITIMHbI

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




7.2. TunoBble KOHTPOJIbHBIE 33JJaHUS UM UHBIE MaTepUAIIbl 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€ra 1Mo MUCIUIUIMHE MIPEATONIAracT BEIIOJHEHUE 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
HEOPraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUUYECKUX PEAKIINA

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

Bapuant 3aganuii 1 ATrectaiiioHHON paboTsl Nel

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

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUITUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiictBuu 3,24 r TpeXBAJIGHTHOT'O METaJUIa ¢ KUCJIOTOM Bhiaensiercs 4,03 i
BOJIOpoa (H.y.). Beraucinre 3KBUBaJICHTHYIO, MOJIGHYIO 1 aTOMHYIO MacChl METalIa.

Ne4. Bo ckoibKo pa3 H3MEHHUTCS CKOPOCTh peakiuu nmpu S0°C, eciu mpu IeWCTBUN KaTaau3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 klx mo 50 kJx?

Ne5. 3anmcath AMCCOIMAINIO BEIIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOHAS KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHSI, THAPOKCOXJIOPH/] TFOMUHHUS, THAPOKCHT aMMoHusL. i cimabbix
AJIEKTPOJIUTOB 3aIUCATH BRIPAKEHUE KOHCTAHTHI TUCCOIMAIIAN

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

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

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

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIIUil METOJOM AJIEKTPOHHOTO OanaHca.
CocTaBHUTb JIEKTPOHHBIE YpaBHEHUs. 1Sl KaXkKI0W peakliuy yKa3aTh, KAKOE BEILIECTBO SIBJIAETCA
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

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

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

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

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



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIIIMHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 IIPEAEIIb
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM pabodeil mporpaMMoi 1Mo AUCITUIUTHHE (MOTYJIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

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

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

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

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXKIEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOTHEHUS 3aJaHUI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoO Mo TUCHUTIINHE (MOIYIIIO)

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
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:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHb KYIbTYpPhI UCIIOJIHEHUS 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 HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE 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 HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJABaTEINs PEIIATh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIBHBIX UCTOUHUKOB, PEKOMEHIOBAaHHBIX paboueii mporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBbIE IS OIIEHKU 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMBITAa TPO(ECCUOHATBLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. Knaccugukanys HeopraHmueckKux COeJUMHEHUM (OKCHIbI, KUCIIOThI, OCHOBAaHMsI, COJIU CPEIHUE,
KHCIJIBIC, OCHOBHBIG)I Ha3BaHHs, OCHOBHBIC XUMHNYCCKHUEC CBOMCTBA.

2. Ctpoenue aroma. KBaHToBbIe uncia: 0003HaueHue, GU3NUECKUNA CMBICI.
. Hpunuun [aynu. [IpaBuno Xyuna. [lpasuno KineukoBckoro. CTpoeHue 371€KTPOHHBIX 0007104eK

[98)

aTOMOB.

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

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

. XumMu4eckas cBsa3b. MeTtamndeckas CBA3b. BomopoaHas CBs3b.

. KoMIutekcHble coeqMHEHUs: CTPOCHUE, TOJTyYEHNE, HOMEHKIIATYypa.

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

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

10. TemmepaTypa Kak ¢pakTop KUHETUKU XUMHUYECKUX PEaKIINil: BO3IEHCTBUE TEMIIEpaTyphl Ha
CKOpocTh peakiuu, [Ipasmio Bant-I'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue,
MIPUHIIAN AEHCTBUS HA MEXAHU3M PEAKIIHI.

11. Xumnueckoe paBHOBECHUE: YCIOBHE BOZHUKHOBEHHS, 3alIMCh KOHCTAHTY PAaBHOBECHS B 00I1IEM
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uze. [Ipunnun Jle [latense. Biustaue TemMnepatypsbl, JaBJICHUAS U KOHLIEHTPALIMN BEIIECTB HA CMEILICHUE
paBHOBECHSI.

12. CriocoObI BhIpaXeHHsI KOHIICHTPAIMH PACTBOPOB: Ha3BaHUs, (POPMYIIbI, SAMHHUIIBI H3MEPECHHUS.

13. DnekTponutnyeckas aucconuanus. CHIbHBIC U ClIa0ble JIEKTPOIIUTHL: OMPEIeNIeHNE, IIPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHrne XMuMUYECKOro paBHOBECHSI TIPU TUCCOIUAIIUU (BIUSHUE
TEMIIEPATYPHI, pa30aBICHHsI, OTHOUMEHHBIX HOHOB).

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

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

15. XKectkocTh BO/IBI, €€ BUBI, CIOCOOBI YCTPAHCHHSI.

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).
DIEKTPOXUMUYECKUN Psil HAIPSHKCHUST METAJIOB.

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

19. DnexTponaus: onpeneeHne, OTINYNE OT TaTbBAHMYECKOTO 3JIEMEHTA. DJICKTPOJIN3 BOJIBI, COJICH,
KHUCJIOT M OCHOBaHUH. 3akoHbI Dapases.

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

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

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

7.4.2. TlpakTrueckue 3aaHus IS POBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJaroIuXCcs

1. HaucaTh ypaBHEHHE XUMHYECKON PEaKIUH, PACCTABUTH KOO PHUIIUEHTHI.

2. Paccuntatrh BBIXOJ IPOJIYKTA, UCIIOJIb3Ys 3aKOH SKBUBAJICHTOB.

3. Paccunrath TemioBoit 3p(HeKT XuMUIeCKor peaKIiu.

4. Paccuntarh H3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIUU MPU U3MEHEHUH KOHIIEHTPAIlUH BELIECTB
WIM TEMIIEPATYPHI.

5. Hanmcatp ypaBHEHUE 3JIEKTPOJIUTUUECKON AUCCOLUAIIMM U BBIPAKEHUE JIJIsl KOHCTAHTBI
JUCCOLIMAINY.

6. Paccuntarh 3HaYeHNE BOJOPOIHOTO MOKA3aTelsl CPE/IbL.

7. Hanucath ypaBHEHHE THIPOJIN3A 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. HamucaTh ypaBHEHHE peakliy MeTalljia ¢ BOAOW, KUCIOTOW UM PACTBOPOM HIENOYH.

12. CocTaBUThH CXEMY DIIEKTPOXUMUYECKON KOPPO3UN METAIIIIOB.

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

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

7.5. MeTtonudeckue MaTepuallbl, ONpEAeIIAIOINe IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(unM) ombITa NPOPECCUOHATBHOM NEATETbHOCTH, XapaKTepU3YIOIe dTarbl JOPMUPOBAHUS KOMITETEHLIUH
KoHTposnb ypoBHS YCBOGHHBIX 3HAHUH, OCBOEHHBIX YMEHUI U MPUOOPETEHHBIX HAaBBIKOB
(BnajsieHui ) OCyIIECTBISAETCS B PAMKAX TEKYILEro M MPOMEXYTOUHOTO KOHTPOJISE B COOTBETCTBHHU C
[TonoxeHreM o TEKyIeM KOHTPOJIE U TPOMEKYTOUHOM aTTectanuu oOyyatomuxcs B CIIGIACY.
Texyiuit KOHTPOJIb OCBOEHUSI KOMIETEHIIMN M0 TUCIUIUIMHE TIPOBOAUTCS IPU U3YUEHUU
TEOPETUYECKOr0 MaTeprasa, BHITOJHEHUH 3aJaHU Ha IPAKTHYECKUX 3aHATHX, CAa4e OTYETOB IO
nmabopaToOpHBIM paboTaM, BBINIOJHEHUH WHIMBUAYAIBHBIX 33JIlaHUl B (popMe KOHTPOJIBbHON pabOTHI,



pacyeTHo-

3aHITHIA U paboTa Ha 3aHATHUSX.
NToroBoii O1IeHKOW OCBOCHHSI TUCITUTUIMHAPHBIX KOMITETEHITNH (pe3yIbTaTOB O0yUEHUS 110

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

rpaduueckoit paboTel. TekyieMy KOHTPOIIO MOIISKUT MOCEIIAeMOCTh CTYACHTAMU ayIUTOPHBIX

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. YMEHUs 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 OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu 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 MIPAKTUYCCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

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

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

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

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

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

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

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

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

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 |I'munxa H. JI., EpmakoB A. U., O6mas xumus, M.: Uaterpan-Ilpecc, 2006 141
9 I'mnaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: U3natensctBo FOpaiit, 2019 434185

XamutoBa A. U., Aatonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBbI

3 OpF&HH‘-ICCKOﬁ XHUMUU. OpFaHI/IquKHe MNOJIUMCPHBIC MaTCPHAJIbI, KazaHsb:

Kazauckuii HallmoOHAIBHBIN UCCIIEA0BATENbCKUHA TEXHOIOTUYECKUI
yHuBepcutet, 2010

http://www.iprbooksh
0p.ru/61993.html

4 | AxmeroB H. C., O6mas u Heopranuueckast xumusi, M.: Beicm. mk., 2002

59

5 |Boarpomerok B. B., Obmias xumust, Munck: Bermmiimas mkona, 2012

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

JIOOJHUTEJLHAS JUTEPATYPA




Nsnesa E. A., Tkauenko U. M., ManskoBa I1. A., JIykamenko A. B.,
Hemunos M. P., Knumoukun 1O. H., Oprannyeckas xumusi, Camapa:
CamapcKkuil rocy1apcTBeHHbIN TexHnueckui yausepeutet, JbC ACB, 2020

http://www.iprbooksh
op.ru/105221.html

I'enspman M. U., Koanesuu O. B., FOctpatos B. I1., Kommonanas xumus,

https://e.lanbook.com

Canxkr-IlerepOypr: Jlans, 2023

/book/288854

3 |AxwmeroB H. C., O6miast u neoprannueckas xumusi, CI106.: Jlanp, 2014 50

ACB, 2015

CemepukoB U. C., I'epacumona E. C., ®uzndeckas XuMusi CTPOUTEIBHBIX
4 |marepuanos, EkarepunOypr: Ypansckuii dpeaepanpabiii yausepcurer, IbC

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

yausepcutet, 9bC ACB, 2013

Axumos JI. U., Augpeea H. A., Akumos JI. ., Xumus, Cankr-IlerepOypr:
1 [Cankr-IlerepOyprckuii ToCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIBHBIN

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

2 |T'enmspman M. U., FOctparos B. I1., Xumus, CII6.: Jlans, 2017 50

CII6., 2008

AobakymoBa P. A., Akumos JI. U., AaapeeBa H. A., banemakor M. /1.,
I'onuaposa U. B., Muuuk B. B., Muponos A. M., Mupounos /I. A., [1aBios A.
., Cysepnesa O. JI., Yxuna A. B., Xanuna O. M., Axkumos JI. 1., Xumus,

http://ntb.spbgasu.ru/
elib/00091/

OO6yuaromuecs u3 yrciia MHBaIUI0B 1 il ¢ OB3 obecnieurBaroTCst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00Pa30BaTEIbHBIMK peCypcaMu B GOpMax, aanTUPOBAHHBIX K OTPAHUYCHUSAM HUX

300pPOBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTepHET»

DJIEeKTPOHHBIN ajpec pecypca

O6mas xumus nis cryaentoB CIIGIACY

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

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
VYyeOHoe nmocobue. 2-e uz., crep. - CI16.: M3gaTenbcTtBO
«Jlauby, 2009. - 528 c.

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

XuMus B CTPOUTCIIBCTBE

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

[lerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHUAJIOB

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

Axwmeros H. C. O0miast u HeopraHndeckas XumMus: Y4eOHHK. — 8
-¢ u3 ., crep. - CII6.: M3garenscTBO «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. Ilepeuenn coBpeMeHHBIX MPOPECCUOHAIBHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJNEKTPOHHBIN agpec pecypca

DJIEKTPOHHO-OMOIMOTEeYHAsl cucTeMa n3narenbera 'Jlans"

https://e.lanbook.com/

Cucrema aucranimonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

WHTepHeT-TpeHaxephl B chepe 00pa3oBaHms

http://www.i-exam. ru

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
6ubamnorexka ELIBRARY.RU

Poccuiickast rocygapcTBeHHasi OMOIMOTEKA

www.rsl.ru

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphI

CIIGI'ACY

www.spbgasu.ru




Nudopmannonnas cers CHEMMET (Poccust) Ha cepBepe XUMHYECKOTO
dakynberera MI'Y sSBIsIETCSI COBOKYITHOCTBIO 0a3 JTaHHBIX MO XUMUHU

(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), PacIIpeIeJICHHBIX Ha -CEpBEpax B www.chem.msu.su

npenenax poccuiickoi yactu cetu Internet u BkimroyaeT oTe4ecTBEHHBIE U
3apy0OexHbIe THHOPMAIMOHHBIEC PECYPCHI 110 XUMUHU

Ob6pazoBarenbubie nHTEpHET-pecypcsl CIIOIACY

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

[Tepunonnueckue n3nanust CIIGIACY

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

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOIHO PacpoOCTPaHIEMOr0o

MMporpaMMHOIo obOecrieyeHns

HanmenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacmnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TeXHUYECKOe 00ecredeHne UCITUTUTNHBI
CaeneHust 00 OCHANIEHHOCTH YIEOHBIX ayIMTOPUN U TIOMEIICHHIA JIsl CAMOCTOSITEIIbHON PaOOThHI

HanmeHnoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEIICHHUH 11T CaMOCTOSITEIIBHOM pabOoThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM U TCXHHUYCCKHMH
CpeacTBaMu O6y‘IeHI/I${

40. YueOHbIC ayAUTOPUH IS IIPOBEACHUS
MPaKTUYCCKHUX 3aHITHI, TPYIIIIOBBIX
WHUBHIyaJIbHBIX KOHCYJIBTAIMM, TEKYIIETO
KOHTPOJISI K TIPOMEXKYTOYHOH aTTecTaruu

KommiekT MynbTuMeIniHOr0 000py0BaHUS
(mepcoHaNbHBIA KOMITBIOTED, MYJIbTUMEAUHHBIN
IPOEKTOP, FKPaH, ayAU0-CUCTEMA), TOCKA, KOMILJIEKT
yueOHOIl Mebenu, MOAKII0YeHNEe K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixon B HTEpHET

40. TTomemeHust U1 CaMOCTOSATENBHOU PabOTHI

[Tomenienue 17151 CaMOCTOSITENILHOM pabOThI
(unTanbHbIN 3211 6ubmuoreku, ayn. 217): I[IK-23 mr., B
T.4. 1 m.- I[IK gnst mun ¢ OB3 (cucteMHblit 010K,
MOHHUTOP, KJIABUATYPa, MBIIIIb) C TOJKIFOYEHUEM K
cetn «MIHTEpHET» M 0OecTIeueHNueM JJOCTyTIa B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,




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

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

OO6opynoBaHme: MPOECKTOP, IKPaH, BECHl TEXHUICCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
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, cymmnbasiit mkadg NOL 24/200, pH-
MeTp-MuuMBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYETYUK a3POUHOB
«Candup»

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

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLMAIIUU KUCIOT ,IENI04Yed U Coliell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amura MeTauia OT KOppo3uH(IpoTeKTopHast ), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

40. YueOHble ayTMTOPUU IJIsl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THITa, KOMIIEKT MYIbTUMEIUHHOTO
obopynoBaHus (IEPCOHAIBHBINA KOMITBIOTED,
MYJIbTUMEIUNHBIN 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${ B COOTBCTCTBHUHU C Tpe6OBaHI/I$IMI/I HOPMATHUBHO-IIPABOBLIX JOKYMCHTOB.
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