e
ﬂﬁ%mﬁ denepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKIACHUE
i BBICIIET0 00pa30BaHUs

'ﬂﬁsﬁ' CAHKT-TIETEPBYPI'CKUIA FOCY};[APCTBEHHBIPI
APXUTEKTYPHO-CTPOUTEJILHBINA YHUBEPCUTET

Kadenpa CtpoutensHoit pu3uku u XuMuu

YTBEPXIAIO
HavanpHuk yueOHO-METOINYECKOTO YIIPaBICHUS

Muxainosa MoanucaHo undposoi
noanucbio: Muxaiinosa

AHHa ONeroBHa Auwa Onerosna

«29» uronsa 2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

Xumust
HaIpaBjIeHUE OArOTOBKHU/crielnaIbHOCTD 13.03.02 DIeKTpoIHEePreTHKa 1 JICKTPOTEXHUKA

HaIPaBJICHHOCTH (PO uIIb)/creiuain3anns 00pa3oBaTeIbHON MPOrpaMMbl DJIEKTPOoOOpyI0BaHUE U
3JIEKTPOXO3SIMCTBO NMPEAIPUATUI, OPraHU3aALANA U yIPEKACHUN

®opma 00yueHHs OUHast

Cankr-IlerepOypr, 2023



1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

[enbio 0OCBOEHUS AUCLHUIUINHBI SBJSETCS POYHOE YCBOCHUE CTY/IEHTAMH OCHOBHBIX 3aKOHOB
XUMHUHU, TPHOOPETEHHUS HABBIKOB CAMOCTOSITEIHHOTO MPOBEICHUS JTA0OPATOPHBIX OIBITOB, 0000IIEHHUS
HaOII0aeMBIX (DAKTOB.
3amauaMul TUCIUILIMHBI SBIISIOTCS (JOPMHUPOBAHUE Y CTYIEHTOB YOSKICHHOCTH B HEOOXOIUMOCTH
IIPUMEHEHHUS [TOJIyYEHHBIX 3HaHUHM B UX OyJylIeil MPOU3BOACTBEHHON U HAyYHOU JESATEIBHOCTH.

2. Hepeqenb IVNIAHUPYEMBIX pE3yJabTaTrToB oﬁyqe}mﬂ no JTMCUHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C
HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTEeHIInii

Ko n HaumeHnoBanue

KOMIICTCHIINN
KOMIICTCHIIMN

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHHE
IUIaHUPYEMBIX pe3ysibTaToB ocBoeHust OITIOI]

OIIK-5 Cnocoben
HCII0JB30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX H
IIEKTPOTECXHUYCCKUX
MaTepUajoB B pacueTax
apaMeTpoB U PEIKUMOB

00BEKTOB KOHCTPYKIIMOHHBIE MaT€pPUAIIbI

npodeccuoHanbHOM B COOTBETCTBUU C TpeOyeMbIMU

NEeSITeIbHOCTH XapaKTepUCTUKAMU JIJIs
UCIOJIb30BaHuUs B 007aCTH
npodeccuoHanbHOM
JESITEIIbHOCTH

METOJIOB HCCIIE0BAHUS
KOHCTPYKIIMOHHBIX
MaTepuanoB, BEIOUpaeT

OIIK-5.1 JIemoHCTpUpyeET
3HaHUe o0nacTel MPUMEHEHUs,
CBOICTB, XapaKTEPUCTUK U

3HaeT

ob1ue 3aKOHOMEPHOCTHU MpOTEKaHUs
XMMHYECKUX  MPOILIECCOB  MPUPOJHOIO U
MIPOU3BOJACTBEHHOI'0 XapakTepa.

yMeeT

pemiatb  3aJayM  NPEAMETHOW  o0iacTw,
ONpeAcIIsITh HaIpaBJICHUS XHUMHYECKHX
B3aIMOJIEUCTBUMN.

BJageeT

HaBbIKAMM TPUMEHEHUS MaTEeMaTUYE€CKOTO
armapara Jisi pelieHuss XUMUYECKUX 3aJa4y 13
00IIENHKEHEPHBIX H CIICIMaIbHBIX
U CIUTIINH PO UIIH3aAIUY; OITBITOM

UCIIOJIb30BaHUSI OCHOBHBIX METOJIOB, CLIOCOOOB
U CpPEACTB TONy4YeHUuss u mepepaboTku
uHbOpMallMU JUIS PEIICHUS KOMIUIEKCHBIX
WH)KCHEPHBIX 3a/1a4

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJ/Is1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI

Jlannast tucrumuiviHa (MOyib) BKiItoueHa B biok «lucuumnunel, moaynu» b1.0.13 ocHoBHOIA
npodeccuoHansHOM 006pa3zoBaTenbHOM mporpammsl 13.03.02 DnekTposHepreTuka u dIeKTPOTEXHUKA U
OTHOCHUTCS K 00513aTeIbHON YacTH y4eOHOTo TUIaHa.
JlucuumiuHa OTHOCUTCS K 0a30BOI YacTH MaTEMaTHYECKOTO U €CTECTBEHHO-HAYYHOTO IIUKIIA U
OCHOBBIBAeTCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, TPUOOPETEHHBIX B pe3yNbTaTe

ocBOeHUs XUMHHU (0a3UCHBIN YPOBEHD), GU3UKU U MaTEMATHKHU TIPU MOJIYYEHUU CPETHETO OOIIETO
o0OpasoBaHws.
3HaTh OCHOBHBIE CUMBOJIBI M HA3BaHUS XUMHUECKUX JIEMEHTOB, a Takke (DOPMYIIbI M Ha3BaHUS
BAKHEUIINX XUMHYECKUX COECUHEHUN.
YMeTh NPOBECTH XMMUYECKUE ONBITHI HA OCHOBAHUM BBIJJAHHOTO 33/IaHUS.
BrageTs HaBBIKOM COCTaBIE€HUS XUMUYECKUX YPAaBHEHUH.

Ne Ko 1 HanMeHOBaHHME HHIUKATOPa
[Tocnenyromme TUCIUTIITUHBI
n/n JIOCTYDKEHUST KOMIICTCHIIMH
1 |be30onacHOCTh KM3HEAECATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
2 |DOxomnorus VK-8.1

4. O0beM TUCHHMILUIMHBI (MOYJIfAA) B 3a4€THBIX €IHHULAX ¢ YKA3aHUEM KOJMYeCTBA aKaJleMHYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSATE/bHYIO Pa00Ty 00yUYaroLIuXCs




W3 HuX yackl Ha

Cemectp

Bup yaeOHoit paboThI Beero MIPAKTUYECKYIO
4acoB 2
NOATOTOBKY
KoHTakTHas padora 32 32
Jleximonnsie 3ansatus (JIek) 16 0 16
Jlaboparopusie 3anstus (J1ad) 16 0 16
Hnast KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOoThHI
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KoHCYIBbTaNHSA TIepe YK3aMEHOM H clradya
Yachl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 36 36
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Jachbl: 72 72
3a4YeTHbIE eTHHHIIBI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaleMHYeCKNX YaCOB M BUA0B Y4eOHbIX 3aHATHH
5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padota (110 yueOHBIM
3aHATHUAM), Hac. Kox
UHIUKATOP
E a
3| Jmeknumn I13 JIP Bcero,
Ne Pa3[[€J'II)I JUCHUITIINHBI s CP qac JOCTHIXCHU
o .
@) U3 HUX U3 HUX U3 HUX S
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- nn
YECKYIO YECKYIO YECKYIO
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
L paznen. O0mereopeTHIeCKIe
BOIIPOCHI XUMUHU
OO011IeTEOPETHICCKHE BOIIPOCHI
1.1. P P 2|13 16 31| 60 |ONK-5.1
XUMUHU
2 |2 paznmen. CrieunanbHbie
BOIIPOCHI XUMUHU
2.1. | CrientnasibHBIE BOIIPOCHI XUMUU | 2 3 5 8 OIIK-5.1
3. |3 paznen. Has koHTakTHAs
pabora
3..
4. |4 pazgen. Koutpoib
4.1. | dopma KOHTPOJIS. 2 4 OIIK-5.1
5.1. JIekuuu
Ne | HaumenoBanue paszjena .
. HanmMeHnoBanue 1 KpaTkoe CoAep:KaHue JISKITHI
pasn Y TEMBI JICKITUH
06 Knaccudukanust HEOpraHM4ecKux COeTUHEHUN
1 IETCOPETUICCKUC | K nacendmranus coetMHen il 10 KIaccaM, OCHOBHEIE TTPH3HAKH KIIacca,
BOIHPOCET XUMUH ero CBOIfCTBa.
06 XuMudeckasi KWHETHKA U XMMHUYECKOE PaBHOBECHE
1 IHETCOPCTUICCKUC | 33ppcHMOCTh CKOPOCTH XMMHYECKOH PeakIiy OT KOHIIGHTPAINHN BEIIECTB,
BOTIPOCBI XHMUH TeMIIepaTypsl, KATaTH3aTOPOB.
06 DIEeKTPOTUTHYECKAs JUCCOLMAIIHS
1 IHETCOPCTUICCKUC | TTyrcconpanyst OCHOBHBIX KIACCOB HEOPTAHMYECKUX COSIMHEHHIL.
BOIPOCHI XMMIH KoncTanTa 1 cTeneHsb qucconnaum.
1 O6mereoperndeckie | OKHCIHUTENBHO-BOCCTAHOBUTEIIbHbBIE PEAKIINH
BONIPOCHI XHMUH Crenenb okucieHus sneMenTa. [Iporecc OKMCIeHUs: 1 BOCCTaHOBJICHHUS.
06 Bonopoansiii nokaszatens cpeasl. ['uaponns coneil.
1 [ETCOPCTIICCKHC Heiitpanbnas, kucnas, menoynas cpena. OCHOBHbIE BAPUAHTHI THIPOJIN3A
BOIIPOCHI XUMHUU COJIEi.
1 O6HI€T€OpeTI/I‘IeCKI/Ie CBoliicTBa METAILIIOB.
BONIPOCHI XHMUH AKTUBHOCTBH MeTaioB. VX peakiuu ¢ BOAOH, 1IeI04aMH, KUCIOTAMH.
OCHOBBI JIEKTPOXUMUU. ['aIbBAHUYECKUM SJIEMEHT.
1 OO01eTeopeTHIECKIE
BOIMPOCHI XUMHHU lManpBanuveckuii mpoiiecc. Peakiuu Ha anone u karoae. DJ1C
rajJbBaHUYECKOT0 DJIEMEHTA.




Koppo3sust MeramioB. MeTosbl 3alIUTH OT KOPPO3HUH.

L O6miereopeTnyeckue | XUMHYECKas U dIEKTPOXMMUIECKAs KOPPO3UsI METAIIOB. AHOJHBIC U
BOIPOCH XUMHH KaTOJIHBIC MPOIeCChl. MeTOABI 3aIIUTHI OT KOPPO3UH. THrHOUTOPBI
KOppO3HuHu.
C XHUMHYECKHE IMPpOLUCCChI B BAXKYIIHUX CTPOUTCIIbHBIX MaTCpHuaiax

2 TICLHATIBHBIC BOIPOCHL | 3y pqeckie Ipomiecehl Iy MOTYYEHNN U SKCIUTYaTallMH BsKYITIX
XUMHIN MaTepHaoB.

2 CHCI_[I/IEUIBHBIC BOIIPOCHI KOppO3I/I5'I MCTAJIJIOB, MGTOILLI 3allIUTBI OT KOPPO3HUH.
XUMUHI OcHOBHBIE BU/IbI KOPPO3UU METANIOB U CITOCOOBI 3aLTUTHI OT KOPPO3HH.

) CHCI_[I/IaJ'II)HBIe BOIIPOCEI OcHOBEI OpFaHH‘{eCKOﬁ XUMHHU U XUMHHU ITOJTUMEPOB.

XUMHNHU

OCHOBHBIC KIIACCHI OpraHn4CCKux COGI[I/IHGHI/II\/'I " NMOJIMMECPOB.

5.2. JlaboparopHbie pabOThI

HaumeHnoBaHnue paszeina

Ne
asn| ® TeMBbI Ta00PATOPHBIX HaumenoBanwue u conepkanue J1ad0paTOpHBIX padoT
P pabot
5 OCHOBHBIE 3aKOHBI U IMOHITHUS XUMUU
1 Obmereopernyeckue Omnpenenenue pakTopa SKBUBAJICHTHOCTH IMPOCTOTO M CIIOKHOTO
BOIIPOCHI XUMHUHU BELIeCTBA.
1 O6mereopeTHdecKue Kiaccudukanms HEOPraHM4IeCKUX COSTUHEHU.
BOIIPOCHI XMMUH N3yueHue cBONCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTMHEHUI.
06 XuMH4ecKasi KHHETHKA U PaBHOBECHE
1 HIETCOPCTHICCKUC W3yuyeHue BIMSHUS KOHLIEHTPALIMU U TEMIIEpaTyphl HA CKOPOCTh
BOIIPOCHI XMMHUHU .
XMMHYECKON PEaKIuu, U3y4YEHHE PAaBHOBECHOT'O MIPOIIECCa.
06 PacTBOpHI M CBOMCTBa pacTBOPOB
1 HICTCOPCTUICCKIEC N3ydenue nmporecca quccolalyy BEMIECTB B pacTBOpax,
BOIPOCHI XUMHH M3y4YeHUe Ipolecca rTuApOIn3a COJICH.
1 O6HleT60peTI/IquKI/Ie OKI/ICHI/ITCHBHO'BOCCTaHOBI/ITCHBHBIe pe€aKnuun
BOIIPOCHI XMMUH N3ydeHune OKUCIUTENBHO-BOCCTAHOBUTEBHBIX PEAKLIUM.
06 XHWMHUS METAJLUIOB
1 MICTCOPCTUICCKIEC N3yueHne peaknuii B3aMMOJEHCTBUS METAJIOB C BOJOM, KUCIOTAMH,

BOITPOCHI XUMHU

mejao4aMH.

5.3. CamocTtositenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBaHue pazjaena o
ConeprkaHne caMOCTOSITEIFHON paboThI
pa3ll| JUCUMIUIMHBI U TEMbI

1 OO61meTeopeTHIECKHe Knaccudukanms HeOpraHM4ecKux COeTMHECHUM

BOIIPOCHI XMMUH Odopmnenne oTuéra no JaboparopHoii padore.lloaroroBka k 3auéTy.
1 O6H_ICTCOpeTHLICCKI/IC XuUMHU4YeCKass KHHETHKA.

BOIIPOCHI XMMUH Odopmnenue oTaéra mo 1ab0paTopHOil paboTe, MOArOTOBKA K 3a4ETY.
1 O6miereopeTHyeckue DJIEKTPOJIUTHYECKAS TUCCOITUAIIHS

BOIIPOCHI XUMUM Odopmnenne oTuéra no gaboparopHoil padote. [TloaroToBka K 3a4éry.
1 OO61meTeopeTHIECKIe Bonopoansiit mokaszarens. [ mapoaus3 cosen.

BOIPOCHI XHMUH Odopmnenne oTu€ToB mo JadbopaTopHbIM padboTtam. [ToaroToBka k 3a4éTy.
1 O6H.[CTCOpCTI/I‘-ICCKI/IC OKHCINTEITFHO-BOCCTAHOBUTEIHHBIE pPEaKkiunu.

BONIPOCHI XHMUH Odopmnenne otuéra nmo nmabopatopHoit padote. [lonroroBka k 3auéry.
1 O6H.[CTCOpCTI/I‘-ICCKI/IC CBoiicTBa METATJIOB

BOIIPOCHI XMMUH Odopmnenne oTaéra no 1abopaTopHOil paboTe, MOArOTOBKA K 3a4ETY.
1 O6uiereopeTHyeckue OCHOBBI JIEKTPOXUMUH. ["aIbBAaHUUECKUMA DJIEMEHT.

BOIIPOCHI XUMHU

[ToaroroBka K 3a4€ry.




OO01eTeopeTHIYCCKIE
BOITPOCHI XUMHU

Koppo3sus metanios
Odopmiienne otuéra no gabopatopHoii padore. Iloaroroska k 3a4éry.

CnenuaibHble BOIPOCHI
XUMHH

Koppo3us metannos. MeTo/ibl 3aIlIUTEl OT KOPPO3UH
Pemenue 3anay, moAroToBka K 3a4éry.

CrenmaabHbIC BOITPOCHI
XUMHNHU

XHUMHYECKHUE TIPOLIECCHI B BUKYIIMX CTPOUTEIIBHBIX MaTepruaiax
[ToaroToBka K 3a4€Ty.

CrernuanbHbIe BOIIPOCHI
XUMHAH

OCHOBBI OPraHMYECKOW XUMHUH U XUMUH TTOJIUMEPOB.
[ToaroroBka k 3a4€Ty




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

[IporpamMoi JUCHUIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKLIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOU CHCTEMaTHU3WPOBAHHBIN MaTepHall, MPAaKTUYECKUX U TaOOPATOPHBIX 3aHITHIA, TIPEIIOIATAIOIINX
3aKperUieHUe H3y4eHHOro MaTepuana u (GopMupoBaHUE Y 00yUaromIerocss HEOOXOAMMbBIX 3HAHUHM, YMEHHUN 1
HaBBIKOB. Kpome TOro, BaKHBIM 3TallOM H3y4YeHUS TUCIUTUINHBI SBIISETCS CaMOCTOsTEbHAs paboTa
00ydJaroumxcs, KOTopas BKJIIOYaeT B ce0sl U3yYeHHE TEOPETUUECKUX BOMPOCOB AUCIUIUIMHBI, TOATOTOBKY K
MPAKTUYECKUM U JTa00paTOPHBIM 3aHITHSIM, TTOJATOTOBKY K aTTECTAIMOHHBIM pad0TaM, MOJATOTOBKY K
3a4ETy.

JIi1s ycrienrHoro OCBOCHHS IUCHUILUIMHBL  HEOOXOAMMO IMOCEeaTh BCE 3aHSTHS, T.K. JIFOOOH MPOITYCK
3aHATHUS OCJIOXKHSET OCBOCHHE npeaMera. Ha mpakTuueckux u 1abopaTOpHBIX 3aHATUSAX 3aKPEILIsSETCs
MaTepUall, U3J10KCHHBIN Ha JEKIUAX.

[Tpuctynas Kk U3y4eHUIO0 TUCIUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkannem PITJ] st
CTYJEHTOB O4HOH (popMbl 00yueHus. [Ipyr MOATOTOBKE K MPAKTUYSCKUM U TaOOPATOPHBIM 3aHATHSM U B
paMKax caMOCTOSTEIbHON PAOOTHI O U3YYCHUIO TUCIUILIMHBI 00YJIaroIUMCcs He00X01uMo: 1) MOBTOPUTH
3aKOHCIEKTUPOBAHHBIN MaTepUall, ECJIU YTO-TO HEMOHATHO, TO IOCMOTPETh MaTE€pUall B PEKOMEHJOBAHHOM
JUTEpaType; 2) BHIINOIHUTD IPAKTHUYECKHE 3a/1aHUs B pAMKaX U3y4aeMoi TeMbl; 3) 03HAKOMHUTHCS C
METOJUYECKIMH YKa3aHHUSIMH K BBIIOJHEHUIO 1a00paTOpHBIX padoT; 4) MOATOTOBUTH OTUYETHI MO
BBIMIOJTHEHHBIM JIA0OPATOPHBIM paboTaMm; 5) MOArOTOBUTHCS B BBHITIOJHEHUIO aTTECTAMOHHBIX PaboT.

Htorom n3yuyeHus JUCUUILIMHBI SIBISETCS 3a4€T. 3aU€T IPOCTABIISIETCS HA MOCIEIHEM 3aHITHI
cemectpa. s monydenust 3auéra oOydarolUIiCs AOKEH UMETh 3a4TEHHBIMU BCE OTUYETHI O
1a00paTOpHBIM paboTaM, a TAK)Ke UMETh IMOJIOKHUTEIbHBIE OIICHKH M0 aTTeCTallMOHHBIM paboTaM.

CrTyneHTsl, HE TOTYYUBIIHE 3a4€T MO IpaduKy, JOJDKHBI TUKBUIUPOBATH 3a/I0JDKEHHOCTD B
YCTaHOBJICHHOM IOPSIIKE.

7. OneHOYHBIE MAaTePHAJIbI VI NIPOBEICHUs TEKYLIEro KOHTPOJIA YCIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepeyeHb KOMIIETEHIINI C YKa3aHUEM ITANoOB MX (POPMHUPOBAHUS B IIPOLIECCE OCBOCHUS TUCIUTLTUHBI

Kon n HaumeHnoBanue
No KonTponupyemsbie pazieisbl AUCIUILITUHBI . Bun onienovynoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIICTCHITHH
Y CTHBIN onpoc, TECTHI
1 [OO6mereopeTnueckre BOMPOCH XUMUHU OIIK-5.1 poc, ’
pEIICHHE 33129
CTHBIN OMPOC
2 |CnenuanbHble BOIPOCH XUMHUH OIIK-5.1 Y poc,
pEIICHHE 33149, TECTHI.
0
CTHBIN OIpOC
3 | Popma KOHTPOJIS. OIIK-5.1 Y poc,
pelieHue 3a1a4, TeCThI.




7.2. TunoBble KOHTPOJIbHBIC 33/IaHUS MJIM UHBIC MaTePHUaJIbl TEKYIIET0 KOHTPOJIS YCIIEBaCMOCTH,
HEO0OXOAUMBIC JUISl OLICHKW 3HAHHMM, YMEHUW U HaBBIKOB M (MJIM) OIbITa MPO(eCCHOHATBHOM IeITeIbHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MTPOIECCE OCBOCHUS TUCITUTUTMHBI

KoHTpoibHBIEC BOIIPOCHI JIsI MPOBEPKU C(HOPMUPOBAHHOCTH MHIUKATOPA JOCTHIKEHUS KOMIICTCHITUN
(OIIK-5.1):
. CoCTaBUThH AJIEKTPOHHOE CTPOCHUE aTOMA, BBICKA3aTh MPE/IOI0KEHHUE O CBOMCTBAX 3TOr0 aToMa.
. Onpenenutsb no hopmysie K KakoMy KJacCy COSAMHEHUNH OTHOCUTCS COCAMHEHUE.
. OnpeaenuTh Mo Ha3BaHUI0 POPMYITY COCTUHCHHMS.
. Onpenenuts M0 YpaBHEHUIO PEAKIIMU K KAKOMY THITY peaKIIuii OHa OTHOCHUTCSI.
. YMeTh onpeAeuTh 10 HadalbHBIM MTPOAYKTAM PEaKIIUU TO, YTO MOJYIUTCS B KOHIIC PEaKIHH.
. YMeTh onpeaeisaTh KOHIIEHTPAIIUI0 PAaCTBOPOB.
. YMeThb onpeenaTh HalpaBIeHUE MMPOTEKaHUS PEaAKITU.
. YMeTh HamucaTh peakiiuy AIEKTPOIUTHYSCKON TUCCOIMAlluM, YpaBHEHHE ruposmn3a conei, OBP,
ypaBHEHUS KOPPO3UH METAJIOB.

9. OnpenenuTh CBOMCTBA METAJLJIA 110 €0 AKTUBHOCTH.

10. Onpeaenutb BO3MOXKHOCTh WM HEBO3MOXHOCTh MPOTEKAHUSI PEAKIIMH MPU 3aTaHHBIX YCIOBUSX.

0NN Nk W

7.3. Cuctema OICHUBAHUS PE3YJIbTATOB O0YUYEHUS TI0 JUCIHUILTUHE (MOIYITIO) MPH POBEACHUH TEKYIIIETO
KOHTPOJIA YCIIEBAEMOCTH

Ornenka 3HAHUIA:

«OTIUYHOY (3aYTEHO) - CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE 1 TTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JTUCHUIUIMHBI, a TAKYKE 10 OCHOBHBIM BOMPOCAM, BBIXOJISAIINM 32 MPEIEIIbI
y4eOHOH TPOrpaMMBbI;

- TOYHOE UCMOJIb30BAHUE HAYYHOU TEPMHUHOIOTUM, CUCTEMATUUECKH IPaMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JIOKEHHE OTBETA Ha BOMPOCHI;

- MIOJTHOE M IITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHOW JIMTEPATYPHI,
PEKOMEHIOBaHHOM pabodeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUAX, KOHIICTIIUIX U HAMPABICHUSIX
JUCHMIUTMHBI M 1aBaTh UM KPUTUUECKYIO OLIEHKY, UCIIOIb3Ys HaAyYHbIE
JIOCTUKEHUS APYTUX JUCIUTIINH

HaBBIKH:

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

- BJIaJIC€T HaBbIKAMH CAaMOCTOSITEJIbHO U TBOPUYECKH PEIIaTh CIOKHbBIC
poOJIeMbl M HECTaH/IAPTHBIC CUTYAIINH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS JIJIT BHIOOpA METOMKHY BBITTOJTHCHHS
3aJaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 3a/1a4,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCITUTUIMHBI, YMEHHUE €TI0
3(PEKTUBHO KCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsE CaMOCTOsITEIbHAs paboTa Ha
MPAKTUYECKIX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTHBHO YUACTBYET B
TPYIIIOBBIX 00CYKIEHUSX, BEICOKHI YPOBEHB KYJIbTYpPhI UCTIOJTHEHUS 3aJaHII




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIENIUAX U HAPABICHUSIX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET MUHCTPYMEHTAPUEM I10 JUCLUUIUIMHE, YMEHHUE €r0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;

- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHOK pabodeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIEHIUIX U HAPaBICHUIX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPETIO0/IaBaTelis Ha MPAKTHUECKUX 3aHATHUSX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 0O0OOCHOBATh AJITOPUTM BBITIOJIHEHUS 33 JaHUI

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTEIIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMITETEHIIHH B IIPOILIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

1. KBanTtoBO-MexaHuueckasi Mojiesib aroma. KBantossie uncina, [Ipunuun [laynu, npasuino XyHna,
MEepUOIUYECKasi CUCTEMA 3JIEMEHTOB.

2. OCHOBHBIE THUIIBI U XapAaKTEPUCTUKN XUMHUECKOU CBsI3U, METO/1 BAJICHTHBIX CBSI3EH.

3. OCHOBHBIE 3aKOHBI XUMUH, €AMHHUIA KOJIMYECTBA BEILIECTBA, MOJISIPHAsl Macca HKBUBAJICHTA.

4. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUM.

5. DHepreTuka XUMHYECKHUX IPOIECCOB. DHTPOIHS U SHTaIbIN. 3akoH I ecca. M306apHo-
M30TEPMUYECKUI TOTEHIMAIL.

6. CKOpOCTb XUMHUYECKUX PEAKLU, 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT KOHIIEHTPAIIMU PEareHTOB,
TEMIIepaTyphl, KaTaIU3aTOPOB.

7. CBOMCTBa pacCTBOPOB, KOHILICHTPALIKS, FJEKTPOIUTUYECKASI TIUCCOIIMALIMS BEILIECTB, THAPOIN3
CoJIeH, BOAOPOIAHBIN MTOKA3aTEIb CPE/IbI.

8. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC peakliny. BaxkHe1me OKUCIUTeNu U BOCCTAHOBUTEIH.

9. YCTpOoMCTBO TAIbBAHMYECKOTO 3JIEMEHTA, IIPOIIECChl Ha aHojAe U kKaroje, DJIC raipBaHUYECKOro
AJIEMEHTA.

10. BzaumopeiicTBuEe METaIOB C BOJOM, KUCIOTAMU, IIEJI0YaMH, MPOIECC MAaCCUBUPOBAHUS
MeTasuia.

11. Koppo3ust MEeTamioB: XUMUYECKas U SJIEKTPOXUMUUYECKAs, METOIbI 3aIIUThI OT KOPPO3UH.

12. Baxkueiinye npupoIHble COSIUHEHUS KAJIbIIH, BO3AYIIHBIE U TUAPABINYECKUE BOKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI ITPU UX MOTYYEHUU U TBEPACHUH.

13. TlonumepHbie MaTepUalbl, UX 0COOBIE CBOIICTBA, OCHOBHBIE BH/IBI MOJIMMEPOB, 00JIACTH HX
MPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHusl IS POBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJarouxcs
[TpakTHuecKue 3aaaHus 1JIs IPOMEKYTOYHOM aTTecTaluu pa3MelieHsl o aapecy JMOC Moodle
( http://moodle.spbgasu.ru/mod/page/view.php?id=28348)

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (MIpU HATMYHUN)
KypcoBbie npoekTsl(padoThl) y4eOHBIM IIJIAHOM HE MPEyCMOTPEHBI

7.5. Meroauyeckne Matepuasl, OIpeIeSOINe MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB U
(unu) onpiTa NPO(heCCUOHATBHON e TENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tarbl POPMUPOBAHUS KOMIIETEHIIUH

[Ipouenypa npoBeneHrs MPOMEKYTOUHOM aTTECTAllMN U TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH
peraaMeHTHpPYeTCsl JJOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEEIISIONINM MOPSAI0K OPraHU3aluy U
IPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTallui 00y4Yarommuxcsl.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIUM NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBesieHa B 1. 7.2.

TunoBbie KOHTPOJIBHBIE 33JJaHUS WIIM UHBIE MaTEpHajIbl TEKYILEr0 KOHTPOJISI IPUBEIEHBI B 1. 7.3.

[IpomexyTouHas aTTecTanus IPOBOJUTCS B popme 3auéra.

Jliig montydeHus 3a4éra 00yJaromuiics JoKeH: 1) BHIIOJHUTH BCe JJaOopaTopHbIE pabOThI U
3alIUTUTh OTYETHI 10 HUM; 2) HaMCaTh Ha MOJOXKUTENIbHYIO OLIEHKY aTTeCTAllMOHHYIO padoTy 1O
JTUCIUILINHE.

ATTecTaniMoHHas paboTa IPOBOANUTCS HA 3a4ETHOM 3aHATUH, BKIIOYAET B C€0sl TPH TEOPETUUECKUX
BOIpOCA U3 JIEKIIMOHHOTO Kypca.

Bompocs k 3auéty npuseaensl B kypce B DMMOC Moodle npemnogaBatens, 4uTaromero JeKIHOHHbIH

Kypc.

7.6. Kpurepuu onieHuBanus chOpMUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kprepun OueHka OueHka
«HEYOBIICTBOPHUTEND | «ymoBieTBoputenbH | OLieHKa «XOpOoLIo» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOIIMPHEIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuil ousera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHaTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH MIpY BBITOJIHEHUH | JlomycKaeT omumoKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit Cp€aHce apI/Id)MeTI/ILICCKOC OT BBICTABJICHHBIX OIICHOK I1O OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISACTCS, €CIU Cpe/iHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BICTBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU CpeJiHee apu(dMeTHIeCKOoe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KomnaectBo
Ne ABTOp, Ha3BaHUE, MECTO M3JaHU, U3ATEILCTBO, TOJ U3/IaHU YUeOHOU U
o AK3EMILISIPOB/AIIEKTP
/1 y4eOHO-METOIMYECKOM JTUTEepaTyphl

oHHBbIN angpec ObC

OcHoBHasl JIUTEPATYpAa

1 I'muuaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: HOpaiir, 2022 490493

9 I'muuaka H. J1., TTonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: HOpaiir, 2023 512503

JlomoJHUTENbHANA JJUTEPATYPa

1 |[Axwumos JI. 1., ITaBnos A. W., Xumus, CII6., 2011

http://ntb.spbgasu.ru/
elib/00275/

1 |Marseena JI. 1O., 3BepeB B. b., Xumus B crpourensctse, CII6., 2012

http://ntb.spbgasu.ru/
elib/00379/

OO6yuaromuecs u3 yrciia MHBaIMI0B 1 il ¢ OB3 obecnieunBaroTCst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B GopMax, aganTUPOBAHHBIX K OTPAHUYCHUSAM UX

300pPOBbA.

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

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HanmMeHnoBaHue pecypca ceTtu ((I/IHTCpHeT»

DIEeKTPOHHBIN azipec pecypca

VYyeOHuKU 0 001ell XuMuu

http://www.edu.ru/modules

VYyeOuuku ao obmeit xumuu miga BY30B.

http://window.edu.ru/catalog/resources

8.3. Ilepeuenn coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue

DNEeKTPOHHBIN agpec pecypca

ObpazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

HNudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XuUMHUECKOTO
dakynberera MI'Y sBIsIeTCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), paclipe/IeJICHHbIX Ha -CEpBEpax B
npejesiax pocCUUCKoM yacTu ceTu Internet u BkirodyaeT oTe4eCTBEHHBIE U
3apyOekHbIe HHPOPMAIIMOHHBIE PECYPCHI IO XUMUHU

www.chem.msu.su

bubnmnoreka nmo EcrectBeHHBIM HaykaMm Poccuiickoilt AkagemMun Hayk
(PAH)

www.ras.ru

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

®denepalbHbI 00pa3oBaTenbHBIN opTal "EquHoe okHO qocTymma K
o0pa3oBaTebHBIM pecypcam”

http://window.edu.ru

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU

HayuHas syiekTpoHHast
oubmmoreka eLIBRARY.RU

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

WHTepHeT-TpeHaxephl B chepe 00pa3oBaHms

http://www.i-exam. ru




8.4. Tlepedenp nH(DOPMALIMOHHBIX TEXHOJOTUH, HUCIIOJIb3YEMbIX TIPH OCYIIIECTBIEHUU 00Pa30BATEIHLHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JTMIIEH3MOHHOE WJIH CBOOOTHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
CBenieHns 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITEIbHON paboThI

HaunmeHnoBanue yaeOHBIX ayTUTOPUH U
MOMEIICHUH JIJIs1 CAMOCTOATENBHOM paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu 00y4YeHHUs

40. YueOHbIC ayAUTOPUH )T IPOBEACHUS
JICKLIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS JIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIA TIPOEKTOP, IKPaH, ayIMO-CUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHO# Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CITOIACY,
BbIX01 B MIHTEpHET

40. TTomemeHust Ui CAMOCTOSTENILHOM PaOOTHI

[Tomerenue a1 CaMOCTOSTEIILHOM paObOThI
(untanbHBIN 3271 OnOIMOTEeKH, aya. 217): I1IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOKIIOUYCHHEM K
cetr «MHTepHET» U 0OecIeYeHneM J0CTyIa B
3NEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTEeIbHYIO
cpeny CIIOI'ACY.

IT1O Microsoft Windows 10,




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

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

OO6opynoBanme: MPOCKTOP, IKPaH, BECHl TEXHUIECCKUE,
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, cymmnbabiit mkadg NOL 24/200, pH-
MeTp-MuuMBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYTUNK a3pOMHOB
«Candup»

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

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J..MenneneeBa, Tabnuia pacTBOPUMOCTH B BOJIE
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
BOZOPOJHOTO 3JIEKTPoAa, Pan HanpsKeHUsT METaIIOB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

Jlia naBanuaoB u nn ¢ OB3 obecrieunBaroTcs crieiallbHbIE YCIOBUS AJIs OJTy4YEHUs
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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