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1. lesin 1 3a1a4n OCBOEHUS IMCHUIJIMHBI (MOIYJIs1)
MOJTy4YeHUE 3HAHUKM MO0 XUMHH, 00eCreunBaroIeld OCHOBY MOJITOTOBKH OakaiaBpa, JOCTATOUYHOU IS

pelieHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKNUX, HAYYHO- UCCIICAOBATCIbCKUX

Y IPOEKTHBIX 3a]a4
Nzyuenue:

1. COBPCMCHHBIX HpeﬂCTaBJICHI/Iﬁ 0 CTPOCHHUHU BCUICCTBA, O 3aBUCUMOCTU CTPOCHUA U CBOICTB BCIICCTB
OT IIOJIOKEHHA COCTAaBIIAIOIINX HX 3JICMCHTOB B HepHOHquCKOﬁ CUCTEME U XapaKTepa XHMHYCSCKOU CBSI3U
IMPUMCHUTCIILHO K 3a/la4aM XHUMHYECKOM TCXHOJIOTHH,
2. npupoabl XUMHUYCCKHX peaKHHﬁ, HCIIOJIB3YEMBIX B IIPOU3BOACTBE XHMMHUUYCCKHX BCHICCTB H
MaTepraIoB, KHHCTHYCCKOI0O U TCPMOANHAMHUYCCKOI'0 MMOAXO0J0B K OIMMCAHNTIO XUMHUYCCKUX ITPOLCCCOB € LCJIBIO
OIITUMM3allu YCJIOBI/Iﬁ Hux HpaKTquCKOfI pcainnsanuu;

BAKHEMIIUX CBOWCTB HEOPraHUYECKUX COCAMHEHUHM W 3aKOHOMEPHOCTEM HX HW3MEHEHHUS B

3aBUCHUMOCTH OT ITOJIOXKCHHA COCTABIAIONINX UX 3JICMCHTOB B HepnonnquKoﬁ CHCTEME,

3.
4.  COBpPEMEHHBIX
MaTepHaJIOBEICHHUSI.

TEHJACHUMNA  pa3BUTHUSI

HEOPraHUYECKOU

XHUMHHU nu HCOPraHNn4eCKOro

2. IlepeyeHb NUIAHUPYEMBIX Pe3yJbTATOB O0Oy4YeHHMsI MO AUCHUIJIMHE (MOAYJI0), COOTHECEHHLIX ¢
HHANKATOPAMM JTOCTHKEHUS] KOMIIeTeHIMH

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3ynabTaThl O0yYEHHS 10

KOMIICTCHITUHT WHJIUKATOpa JOCTUXKEHUS JTUCIUILUTNHE, 00€CTICYNBAIOIINE JOCTHIKCHHUE
KOMIICTCHIINHU IJIaHUPYEMbIX pe3yiabTaToB ocBoeHust OITOIT

OIIK-1 Cnocob6en craButh u|OIIK-1.1 BrisBaser H|3HaeT
pemarb  WHXEHEpHbIe  H|KIacCuPUIUPYET (PU3UUYECKUE U |XUMHUUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBA
Hay4YHO-TEXHUYECCKHE XUMHYECKHE MIPOIIECCHI, [XUMUYECKUX 3JIEMEHTOB M HMX COCIWHCHHH,
3amaun B cepe cBoel|mporekaromme  Ha  OOBEKTE|COCTABIISIIOLINX OCHOBY CTPOUTETBHBIX
podeCCHOHABHON npodeCcCuOHAITBHON MaTepHaIOB
NEATEIbHOCTH W HOBBIX|JICITCIHbHOCTH yMmeer
MEXIUCIUTITMHAPHBIX MPUMEHSTH MOTYYEHHbIE 3HAHUS 10 XUMHUHU TIPU
HarpaBJIeHUN c W3y4YeHUU JIPYTUX  JUCHUIUIMH, BBISBIATH
KCTOJIb30BAHUEM KOHKPETHOE€  XHMMHYECKOE  COJAEpKaHuEe B
€CTECTBEHHOHAYYHBIX, NPUKJIAJHBIX  33JadaXx  MHpo¢ecCHOHaIbHOU
MaTeMaTUYECKUX u JEATeIIbHOCTH

TEXHOJIOTHYECKHUX MOJIEIICH;

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




OIIK-1 Cnocoben craButh u|OIIK-1.3 Onpeznensier OCHOBHbIE|3HAET

pelars  WHXEHEpHbIE  H|XapaKTepUCTUKH XMMHYECKOTO|eCTECTBEHHOHAYYHYIO  CYIIHOCTh  IpPOOJIeM,

Hay4YHO-TEXHUYECKUE npoiiecca (sIBJICHUS),|BOBHUKAOIIUX B X0J€ NPOodeCcCHOHATHHON

3amaun B cdepe cBoeil|xapakTepHOoro Uil 00BEKTa|lAeAaTeIbHOCTH OCHOBHBIE XUMHUECKHE SBIICHUS,

npogeccuOHATBLHON npogeccuOHaTBLHON 3aKOHBI ¥ TEOpPUM  KJACCHYECKOM U

NEATEIbHOCTH M HOBBIX|AESTEIBHOCTH, Ha  OCHOBE|COBPEMEHHON XMMHUH, OCHOBHBIC MOJIOKEHUS U

MEXIUCIUTUTMHAPHBIX TEOPETUUECKOTO pacyeTHble  METOJIbl  €CTECTBEHHO-HAYUHBIX

HalpaBJICHUN c|(3KCnepUMEHTaIBHOIO) JTUCIUIUINH, HA KOTOPBIX 0a3upyeTcs u3yueHue

HCII0JIb30BaHUEM HCCIeA0BaHUs 1po(heCcCUOHATIBHBIX TUCITUILINH

€CTECTBEHHOHAYUYHBIX, yMmeer

MaTeMaTUYeCKUX u BbIOOpa  ONTUMAJIBHOTO  IMYTU  pELICHUs

TEXHOJIOTMYECKUX MOJIEIIEH; MOCTABJIEHHOM 3a/1a4 B BUJE YPABHEHUN.
BJIa/IeeT HABbIKAMU
MIPUMEHEHUSI XUMUYECKUX 3HAHUMN JIJIS PEIICHUS
NOCTaBJIEHHOM  3ajaud, B TOM  YHCIIE
HaIlpaBJIEHHOM Ha COBEPILICHCTBOBAHUE
MPOLIECCOB NMPOEKTUPOBAHUSA U CTPOUTEIBHOIO
IIPOU3BOJICTBA

OIIK-1 CnocobeH crasuth u|OIIK-1.4 [Ipencrapnser|3naer

pemiate  WHXCHEpHbIC  U|pHU3ndecKmii (XUMHUYECKHI ) | XUMUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH,

Hay4YHO-TEXHUYECKHUE rporiecc (s1BIEHUE),|CTPOCHHE u CBOMCTBa COEIMHEHU,

3amaun B cepe cBoeH|mpoTekaronmii Ha ~ OOBEKTE|UCIONB3YEMBIX B  O00JIACTU  CTPOUTEIIHHOM

npodeccnoHanbHOM npodeccnoHanbHOM IPOMBIIUIEHHOCTH

NESTEIPHOCTH M HOBBIX|AESITEIBHOCTH, B BUJIC|ymeeT

MEXIUCHUIIITMHAPHBIX ypaBHeHuUs(i) BBISIBJISITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh

HallpaBJICHUN c npobiiem, XapaKTEePHBIX U1 JAHHOU

HCII0JIb30BaHUEM npodeccCuoHaNbHOM AeSITETbHOCTH

€CTECTBEHHOHAYYHBIX, BJIa/IeeT HABbIKAMU

MaTeMaTUYeCKUX u UCIIOJIb30BAHUSA  NPUMEHEHUS  XUMHUYECKHUX

TEXHOJIOTMYECKUX MOJIETIEH; 3HAHUM IS PEUICHUS] TOCTABJICHHOW 3a/1a4uu, B
TOM yucIe HaIpaBJIECHHOMN Ha
COBEpIIEHCTBOBAHUE IIPOLIECCOB
POEKTUPOBAHUS u CTPOUTETBHOTO
MIPOU3BOJICTBA

OIIK-1 Cnoco0en craButh u|OIIK-1.5 Ocymectisier BbIOOp|3HAeT

pemarb  WHXEHEpHbIE  H|(QU3HMYECKUX U XUMHUYECKUX|OCHOBHBIC (DU3NYECKUE U XUMUYECKUE 3aKOHBI

Hay4YHO-TEXHUYECKHE 3aKOHOB JJisi PEIICHUs 3a/Jaud|ymeer

3amaun B cepe cBoel|npodeccruoHanbHOM pemiaTh 3a7a4u MpeAMETHON 00J1acTH, OTINYATh

npodeccnoHanbHOM NEeSATEIbHOCTH ¢u3nuecku W XUMHYECKHH  MPOILIECCHI,

NESTeIbHOCTH U HOBBIX MpoTeKaIre Ha 00beKTe MpodhecCHOHATBLHON

MEXIUCIUTITMHAPHBIX JeATETbHOCTH

HarpaBJIeHUN c BJIa/IeeT HABbIKAMU

HCII0JIb30BaHUEM WCIIONb30BAHUSI ~ NPUMEHEHUS  XHMHUYECKHX

€CTECTBEHHOHAYYHBIX, 3HAHUU JJIS pelIeHUs] TTOCTABJICHHON 3a/1a4H, B

MaTeMaTUYeCKUX u TOM yucIe HaIpaBJIECHHOMN Ha

TEXHOJIOTHYECKUX MOJIEIICH; COBEpIIECHCTBOBAHNE MIPOLIECCOB
MPOEKTUPOBAHUS u CTPOUTETBHOTO

MPOU3BOJICTBA




YVK-1 Crocoben
OCYIIECTBIIATh KPUTHUCCKHI

VYK-1.1 OcymecTBisieT MOUCK
WH(POPMAIMOHHBIX pecypcoB (B

3HaeT
NEPEUYCHb OCHOBHBIX CIIPAaBOYHBIX MAaTCPHAJIOB,

aHaJIn3 npoOJeMHBIX|TOM YHcie B HU(PPOBON cpere),|Tabiauil, CXeM 10 XUMUN
CUTyaIui Ha OCHOBe|cOop U 00paboTKy mH(pOpMaIy|ymeeT
CUCTEMHOTO oAX0/a,|0 MPoOJIEeMHON CUTYaITUU M0JIb30BATHCS, MOJy4aTh CIPABOYHBIC JTaHHBIC
BbIpa0aThIBATh  CTPATETHIO U3 CIPABOYHBIX MAaTEPUAIIOB, CXeM, TaOJIHI]
JNEUCTBUI BJIaJeeT HABbIKAMH
NOJIYYEHHS] CIIPABOYHBIX JIaHHBIX U3 OCHOBHBIX
CIPaBOYHBIX MATEpUANOB, CXEM, TaOlull U
nHpopMalMd O HA3HAYCHUH U  O0JIACTSX
INPUMEHEHUs OCHOBHBIX XMMHYECKUX BEILIECTB
U UX COCIMHECHUM.
YK-1 Crnocoben|YK-1.2  IIpoBOOUT  OICHKY|3HAET
OCYILECTBIATh KpUTHYECKUI |[uHOpMalluu O  MpOoOJIEeMHOM|3aKOHBI, 3aKOHOMEPHOCTHU U IOHATUS XUMUU, UX
aHaIn3 MpOOJIEMHBIX [CHTyalli  HAa  COOTBETCTBHE|MAaTEeMaTHYECKHWd  ammapar, CBOHCTBa U
CUTYyaLUi Ha OCHOBE|TpeOOBaHUSIM OOBEKTUBHOCTU H|CTPOCHHE HEOPTAaHUYECKUX COCTMHEHUI
CHUCTEMHOTO MOAX0/4,| I0CTOBEPHOCTH yMmeer
BbIpa0aThIBATh  CTPATETHIO 000011aTh U UCTIONIB30BATh XUMUYECKUE 3aKOHBI
JNEUCTBUI M CBOMCTBA XHMHUYECKHX JJIEMEHTOB H HX

COCIMHEHUH U pElIeHUs IOCTaBJICHHOM
3aaun

BJIa/ieeT HABBIKAMHU

Kak 0000mieHusi, Tak u auddepeHnuanun
€CTECTBEHHO-HAy4YHbIX 3aKOHOB [UIS DPEIICHHS
IIOCTABJICHHOM 3aJ1a4u

VYK-2 CrnocobeH ymnpaBisiTh
NPOEKTOM Ha BCEX JTamax
€ro KU3HEHHOTO IIHKJIA

YK-2.4 OcymecTBisier
pa3paboTKy 3aJjaHuif e
YYaCTHUKOB  pa3pabOTKu U

peajim3aliu NpOCKTa

3HaeT
MaTeMaTHYECKUI ammapar s [POBEACHUs
pacyeToB 10 pasjesaM XUMHU

ymeer
pelark 3a7auu NpeaMEeTHON 00J1acTH, OTJINYaTh
¢busnyecku U XUMHYECKUU porecc,

MpoTEeKaoIre Ha 00beKTe MpohecCHOHATbHON
JesITebHOCTH

BJIajleeT HABbIKAMH

U aJITOPUTMAMH peIIeHHUs 3a7ay 10 OCHOBHBIM
(1)I/131/IKO-XI/IMI/I‘-ICCKI/IM 3aKOHaM

3. Yka3anue MecTa AUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl
Jannas aucuuiimHa (MoAaynb) BKiIrodeHa B biok «Jlucuumiubel, moxynu» bB1.0.13 ocHoBHOM
npodeccuoHanbHOM o0pa3zoBarenbHOM mnporpammbl 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHMUYECKHUE

CpEICTBa U OTHOCUTCS K 003aTeNIbHOM YacTH yueOHOro IJIaHa.




JucuunimHa OTHOCHTCS K 0a30BOM 4YacTH MaTEMaTHMYECKOTO M €CTECTBEHHO-HAyyHOTo LHKIA U
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3yJIbTATe

OCBOCHMSI XUMHH (0a3UCHBIN YpOBEHb), GU3MKA M MATEMATHKH TPHU TOJYYCHHH CPEIHETO OOIIero
oOpa3oBaHMs. YCHEIIHOMY OCBOSHHUIO JHUCHUIUIMHBI COMYTCTBYET MapajuleNlbHOe W3Y4YeHHEe GU3UKH U
MaTEMaTHKHU Kak 0a30BbIX €CTECTBEHHO-HAYYHbBIX JTUCIUILINH.

s ycrienrHoro oCBOSHUS AUCIHUIUIMHBI CTYICHT JOJIKEH

3HATh:

1. BaxHeWlIne XUMHUYECKHE TMOHSATUSA: BEIIECTBO, XUMHUYECKHUWA JJIIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHasi W MOJEKYJSIpHAas MAacChl, HOH, aJUIOTPONMS, HW30TONbl, XWUMHUYECKass CBS3b,
ANEKTPOOTPHUIIATEILHOCTh, BaJCHTHOCTh, CTCIICHb OKHCICHUS, MOJb, MOJSpHAas Macca, MOJSIPHBIA 00BeM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, pPAaCTBOPBI, HJIEKTPOJIUT M HEIJIEKTPOJIUT,
AIEKTPOJIUTUYECKAS TUCCOLUALINS, OKUCIUTENIb U BOCCTAHOBUTEIIb, OKHCJICHUE U BOCCTAHOBJICHHUE, TETIOBOM
a¢deKT peakiuu, CKOpOCTh XMMHUUECKON peakliy, KaTalan3, XMMUYeCKOe PAaBHOBECHE;

2. OCHOBHBIC 3aKOHbI XMMHH: COXPAaHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA cocTaBa, [lepuoanueckuit
3aKOH;

3. OCHOBHBIC TEOPUH XUMHUH: XUMUUECKOU CBSI3U, HIEKTPOIUTUUECKON AUCCOLIMALIN;

4. BaKHEWIIME BEUIECTBA U MaTepHalIbl: OCHOBHBIE METAJUIbl U CILIABBI; CEpHAsi, COJsHAsA, a30THas U
YKCYCHAasl KUCJIOTHI; IIETT0YH, aMMHUAK, MUHEPAJIbHBIC yI00OpEHUsI, METaH.

YMETh:

1. Ha3BIBaTh HEOPTrAaHUYECKUE BEIIECTBA M0 «TPUBUAILHON» WM MEXIYHAPOIHOM HOMEHKJIATYPE;

2. onpenensaTh: BAJICHTHOCTh U CTENEHb OKUCIICHUS] XMMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOM CBSI3U B
COCIMHEHMUSIX, 3apsi/l UOHA, XapaKTep CPebl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCTUHEHUN, OKUCITUTENDh U
BOCCTAHOBUTEJb;

3. XapaKTepu30BaTh: JIEMEHTHI MAJIBIX TIEPHOJIOB MO MX NosiokeHuto B [lepuoanueckoit cucreme J[.U.
MenpeneeBa; oOmye XMMUYECKHE CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHHH;

4. OOBICHSATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOECHUS; MPUPOAY XUMHUECKOM CBS3H
(MOHHOM, KOBAJEHTHOM, METAJUTMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON PEaKIUU U TOJOXKCHUS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBITIOJIHATH XUMHYECKUHN IKCIIEPUMEHT T10 PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAaHUYECKUX BEIIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMUYECKOW HMHGOpPMAIMU C UCIOJIB30BAHUEM Pa3TUYHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMOBIOTEPHBIE TEXHOJOTHH N7l 00pabOTKU U mepenayn
XUMUYECKON WH(OpMAIMU U €€ TMPEeACTaBICHUS B pazW4YHBIX (popmax; MPOBOAUTH KPUTHUYECKUN aHATIU3
JIOCTOBEPHOCTH XMMHUYECKOI

uH(OpMaIMU, TOCTYMAOIIEH U3 pa3HBIX UCTOUHHUKOB.

BIIAJIETh:

1. moaxomamMu K OOBSCHEHMIO XUMHUYECKHX SBJICHUM, MPOUCXOASANIMX B TPHUPOAE, OBITY W Ha
MIPOU3BOJICTBE;

2. METoJaMy ONpEIeNICHUs BO3MOXHOCTU TMPOTEKAHUS XWMUUYECKUX TPEBpAlIEHUN B Pa3IMUHBIX
YCIIOBUSIX U OLIEHKH UX TOCIIECTBUN;

3. crnocobamu 6e30macHOro OOpalleHHs] ¢ TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMM, J1aOOPaTOPHBIM
00opynOBaHUEM;

4. MeTOJIaMHU TIPUTOTOBJIEHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIIUH.

Ne Kox n HanMeHoBaHMEe MHIMKATOpa
[Tocnenyromue TUCIUTITHHBI
/11 JOCTHIKEHHST KOMITETEHIIUH
1 [MexaHuka >KUJIKOCTH U Ta3a OIIK-1.4, OIIK-1.5
2 |Oxomorus OIIK-1.1, YK-8.1
3 |be3omacHOCTb KU3HEACATEIEHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
4 |MarepuanoBeaeHue OIIK-1.4, OIIK-1.5, OIIK-4.1




5 |OCHOBBI HAyYHBIX UCCIIEIOBAHUN VK-1.1, YK-1.2, OIIK-4.5, OIIK-6.4

6 |TepMonmHamMKa U Terjionepeaaya OIIK-1.2, OIIK-1.4

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHLAX € YKA3aHHEM KOJMYECTBA AKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawInuXcsi ¢ mpenojaBarejeM (M0 BUAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4YarommXxcsi

Kype
W3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
Hacos IOATOTOBKY 1
KonrakTHas padora 12 12
Jlexnmonnsie 3anstus (Jlek) 4 0 4
Jlaboparopusie 3ausTus (J1ad) 4 0 4
[Ipaktuueckue 3anarus (I1p) 4 0 4
HNuas xonTakTHas padoTa, B TOM YHcJIe:
KOHCYJIbTAIIMU TI0 KYPCOBOM paboTe (IPOEKTY),
KOHTpOJBHEIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaJda 3a4eTa,
3a4yeTa C OIICHKOI; 3allluTa KypCOBOH paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(KOHCYJIBTAIUS MIEPEe]] SK3aMEHOM U c1aua SK3aMeHa)
Yacpl Ha KOHTPOJIb 4 4
CamocrostenbHas pa6ora (CP) 92 92
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOYJIs1)
yacel:| 108 108
3a4eTHbIE eTUHHIBI: 3 3

5. Conep:xxanue IMCHUILIMHBI (MOAYJisl), CTPYKTYPUPOBAaHHOEe MO pa3jaejaMm (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKHX YaCOB U BUA0B Y4eOHbIX 3aHATHH
5.1. TemaTH4eckuii MaaH JUCIUIUIMHBI (MOTYIIS)

KonrakTtHast padora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
a
2| nexiuu I13 JIP Bcero,
No Pasznesnsl TUCIUITINHEBL > CP JOCTHKEHHU
~ gac. g
W3 HUX Ha W3 HUX Ha W3 HUX Ha
MIPaKTH- TpaKTH- TpaKTH- KOMIICTCHI
BCEro | 4yeckywo | Bcero | deckyro | Bcero | yeckyro un
Ioaro- oaro- oaro-
TOBKY TOBKY TOBKY
1 | pasnen. O0mereopeTHIecKue
BOIIPOCHI XUMHH

OIIK-1.5,

YK-1.1,

OOmeTeopeTHUecKre BOMPOCHI YK-1.2,

1.1. 1] 4 2 4 65 75

XMMUH VK-2.4,
OIlK-1.1,

OIIK-1.3

2 |2 paznen. CnenuanbHbIe
BONPOCHI XUMHH




OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
2.1. |CnenmanpHbie BONPOCH XuMun | 1 2 27 29 OIIK-1.5,
VK-1.1,
VK-1.2,
YK-2.4
3. |3 paznmen. Konrponn
OIIK-1.1,
OIIK-1.3,
N OIIK-1.4
3.1. |3auér 1 4 !
VK-1.1,
VK-1.2,
VK-2.4
5.1. JIeknun
Ne | HanmenoBanue paznena N
. HaumeHoBaHMe 1 KpaTKOE COJIEPIKAHHE JICKIUI
/1 1 TEMBI JIEKIIUH
CrpoeHre aTOMa M CUCTEMAaTHKa XUMHUCECKUX DJIEMCHTOB
Ob6mereopeTnyeckme
1 CoBpeMeHHOE MPE/CTaBICHUE O CTPOSHUH aToMa.
BOIPOCHI XUMHH C .
HUCTEMATUKA XMMUYECKUX DJIEMEHTOB 10 CBOMCTBAM.
06 XUMHUYECKas CBS3b U MEXKMOJICKYJIIPHBIC B3aMMOICHCTBHS
1 IHETCOPCTHICCKUC (3 -y oBHBIE BUIBI XMMHUYECKOH CBSI3H.

BOIIPOCHI XUMHU

Bnusuue tTuna cBsi3u Ha CBOMCTBA BEIIECTB.

5.2. [IpakTruueckue 3aHATUS

HaunmenoBanue paznena

Ne o
/p | ¥ TEMbI IPAKTHHECKUX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHATHIA
OCHOBBI 2JIEKTPOXUMUHU
Bo3HuKHOBEHME CKayka ITOTEHIMalda Ha IIOBEPXHOCTH pas3fesia MEXIy
METaJUIOM U pacTBOpoM. BonopoiHblii anexktpoa. CTaHIapTHBIE SJIEKTPOAHbBIE
noTeHuansl. YpasHenue HepHcra. P akTHBHOCTH METaIOB. XUMUYECKUE
Ob6mereopeTuyeckre .
1 CBOMCTBa METAJUIOB.
BOIIPOCHI XUMHUH .
l'anpBaHnyeckue 31eMEHThl. YCTpoHCTBO aneMeHTa [lanwmdns — SxoOwu.
Pacuer 3/IC.
OnpeneneHne KaTOAHBIX W AHOJHBIX IIPOLECCOB IIPHU  BJIEKTPOIM3E,
OIIpeIeIICHUE NPOIYKTOB JIEKTPOIN3a, 3aKkoH Dapanes.
C Kopposus metannos. MeTopl 3a1UTEl OT KOPPO3HUH.
2 TCIMAIIBHBIC BOTIPOCHL | opyopppre  Bubt KOpPpO3UU METaJUIOB, METOJbl 3alllUThl U CHUKEHUS

XHUMHHU

CKOPOCTH KOPPO3HH.

5.3. JJaboparopHsble pabOThI

HaunmenoBanue pasnena

11\/&;1 U TeMBbI JJa0OPaTOPHBIX HaumeHnoBanue u copeprxkanue 1ad0paTOpPHBIX padoT
paboT
1 O6mereopernueckue |Knaccudpukanyus HEOPraHMIECKUX COETUHEHHH.
BOIPOCHI XUMUH N3yuenne cBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTHHEHUI.
XUMHS METAIIIOB
1 ObmeteopeTiieckue N3yuenne peakuuii B3aMMOJEHCTBUSA METAUIOB C BOJOM, KHUCIOTAMH,

BOIIPOCHI XUMHU

miea0o4aMu.




5.4. CamocTosiTenpHas paboTa 00yJarOIIHXCS

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
/T | JAWCHMILIAHBI U TEMBI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
OobmereopeTryueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHWTENHHOW JNHUTEpPATYpod. BrImonHeHHE
BOIIPOCHI XUMUH . N
nomaiHux 3ananuid. [logroroBka k 3a4éry.
XHUMHYECKas CBA3b U MEKMOJIEKYJISIPHbIE B3AUMOIECHCTBHUSL.
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHHUTENHHOW JNHUTEpPATYpod. BrImonHeHHE
BOIPOCHI XUMUU . N
nomalHux 3ananuid. [logroroBka k 3a4éry.
OcCHOBHbBIE 3aKOHBI U TOHSITHUSI XUMUHU
OobmereopeTrnyueckue . . .
1 PaGora ¢ OCHOBHOW U [OMOJHUTENBHOW JHUTEpaTypod. BrimonHenue
BOIIPOCHI XUMUH o .
nomaiHux 3aaanuit. [logroroska k 3a4€ry.
Krnaccudukanus HeOpraHmuecKux COeAMHEHNUN
1 O6mereopernyeckue [Odopmienne oruéra no mabopatopHoii pabore, paboTa ¢ OCHOBHOM H
BOIIPOCHI XUMHUH JONIOJIHUTEIBHON ~ JINTEPATYpOH.  BBINOJHEHHE  JOMAIIHUX  3aJaHUM.
[Toxroroska K 3a4€ry.
DHepreTuka XUMUYECKUX PeaKIui
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHWTEIHHOW JHTEpPaTypod. BreimonHeHHe
BOIIPOCHI XUMHUH . .
nomalHux 3aaanuid. [logroroBka k 3a4éry.
XuMHuueckasi KHHETHKA U PaBHOBECHE
Ob6mereopeTnyeckre . . .
1 PaGora ¢ oOCHOBHOW U [OMOJHUTENBHON JIHUTEepaTypoil. BeimonHeHHe
BOIIPOCHI XUMUH . .
nomarHux 3aaanuid. [logroroska k 3a4€ry.
PacTtBOpBI M CBOMCTBa pacCTBOPOB
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW U [OMOJHHUTENHHOW JHUTEpaTypod. BreimonHenue
BOIIPOCHI XUMHUH . o
nomarHux 3aaanuid. [logroroska k 3a4€ry.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
Ob1ereopeTrueckue . . .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHWTEIHHOW JHTEpPaTypod. BreimonHeHHe
BOIPOCH XUMHUH . ..
nomaiHux 3aaanuid. [logroroBka k 3a4éry.
XUMUS METAJIOB
1 O6mereopernyeckue  (Odopmienne oT4€ToB nmo nabopaTopHEIM paboTaT, paboTa C OCHOBHOW M
BOIPOCHI XUMUH JONOJIHUTEILHON ~ JINTEPATypod. BBINOJHEHWE  JOMAllHUX  3aJaHUMH.
IToaroroska k 3a4€ry.
OCHOBBI 2JIEKTPOXUMUU. ['aTbBaHUUECKHUE SJIEMEHTHI.
Ob1ereopeTryueckue . . .
1 PaGota ¢ OCHOBHOW WU JONOJMHUTENBHOW JUTEpaTypoil. BrimonHeHue
BOIPOCH XUMHUH o ;
nomaiHux 3aaanuid. [loaroroBka k 3a4€ry.
) Crenunanbueie Bonpocsl |Kopposus MeTamios. MeToibl 3a1UThl OT KOPPO3UH
XUMHAH Pemenne 3ama4, noaAroToBka K 3a4éry.
) CrenunanbHble Bonpockl |OCHOBBI OPraHMYECKON XUMUK U XMMUH TIOJIUMEPOB.
XAMUHN [TonroroBka K 3a4€Ty.
9 CrienuanbHble BOIpockl | XUMUYECKUE TIPOLIECCHI B BSUKYIMX CTPOMTEIBLHBIX MaTepHaiax
XUMHH IlonroroBka Kk 3a4éry.
XUMHYECKHUE TIPOIIECCHI B BSOKYIINX CTPOUTEIIBHBIX MaTepHuaiax
CrnenuanbHble BOIPOCHI . . .
2 PaGora ¢ oOCHOBHOW U [OMOJHHUTENHHOW JNHUTEpaTypod. BrimonHeHue

XUMHNHU

noMamHux 3aganui. [TonrotoBka K 3a4€Ty.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIET BaXHOE BHHMAHUE
BHEAYIUTOPHOW CaMOCTOSATENIFHON paboTe cTyzneHTa. [ yCIIemHOro OCBOCHUSI TEOPETHIECKOTO MaTepHana,
npuoOpeTeHuss HeoOXOAMMBIX 3HAHUH M HAaBBIKOB Ba)KHA peryispHas paboTa ¢ KOHCIIEKTOM JIeKInH (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, JOMOIHUTEIBHOM
JUTEPaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBIEHHE IUIaHA M TE3HCOB OTBETA; COCTABJICHHUE TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTo MaTepHaja; pelieHre 3a1ad M YNpakKHeHUH MO0 o0pasily; peuieHHue BapHaTUBHBIX
3a1a4 W ynpaxHeHuMH; Ecim camocTosSTEnbHO He ypaeTcs pa3o0paThcs B Marepuaie, HEoOXOIUMO
copMyIHpOBaTh BONIPOC U 33/1aTh €r0 MPENOIaBaTEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTallluH.

IIporpaMmMoOil TMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTHU3MPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX MU JIAOOPATOPHBIX 3aHATUH, MPEANoararonux
3aKperuieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OOydaromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBblKOB. KpoMe TOro, BaXKHBIM 3TalloM HU3y4€HUs IUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3y4eHHE TEOPETHUYECKUX BOMPOCOB TUCHMIUIMHBI, TIOATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

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

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUTHC ¢ cofepkanueM PITJI st crynenToB
Oo4yHON (opmbl 00ydeHus. IIpm MOATOTOBKE K TMPAKTHUECKUM M JTaOOPATOPHBIM 3aHATHSM W B paMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOoxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMUYECKUMH YKa3aHHSIMHU K
BBITTOJIHEHHUIO JTA0OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BBITOJHEHHBIM JIAOOpAaTOPHBIM paboTam; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIMI ¢ yKa3aHUEM 3TaIoB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOEHUS AUCIMITIINHBI

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

/1 (Momyms) KOMITETEHIHH cpencTaa

OIIK-1.5, YK-1.1, YK-1.2, [YcTHBII ompoc, TecThl,

1 |O6mereopeTnueckre BOPOCkl XUMUU VK-2.4, OTTK-1.1, OTIK-1.3 |pemene 3aau

OIIK-1.1, OIIK-1.3, OIIK- 1.4,
2 |CroenuanbHble BOIPOCH XUMUHU OIIK-1.5, YK-1.1, VK- 1.2,
VK-2.4

YCTHBIA OIPOC, pelieHHe
3a/1a4, TEeCTHI.

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

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




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTSL OTICHKY 3HAHWIA, YMEHUW ¥ HABBIKOB U (MJIM) OMBITa TPO(ECCUOHATBLHON ASSITETFHOCTH, XapaKTEPU3YIOLTUX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€Ta MO AMCHUUIUIMHE TMPEIIONaraeT BHINIOJHEHHE ABYX aTTECTAllMOHHBIX pPadOT 3a
CEMECTp ISl IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOpa AocTwkeHus komnereHniui OIIK 1.1, 1.3, 1.4., YK.
11,12,24

KypcoBsie mpoekThI (paboThl) Y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

ArtrectanimonHasi padora Nel BkirodaeT B ceOsl TEMbI: CTPOSCHUE aTOMa, XMMHUYECKas CBS3b, KIACCHI
HEOPraHUYECKUX BEIIECTB, IKBUBAJICHT, KHHETUKA XUMUYECKUX peaKiuit

AtTectanmonHasi padora No2 BKIIFOYAET B c€0sl TEMBI: dJIEKTPOIUTHYECKAs Auccoruanus, pH, ruaponus
CoJieil, OKHMCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, TaJIbBAaHUUYECKUN JJIEMEHT, KOpPpPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

Bapuant 3amanuii 1 ATTectaiinoHHON paboThl Nel

Nel. Onpenenuts 4nciIoO 3MEKTPOHOB B aTOME IIMHKA. 3aIIUCATh MOJHYIO JIEKTPOHHYIO KOH(PUTYpAIHIO
aroma. KakoBa BaJIeHTHOCTh aroma?

Ne2. 3anmcaTs MPOTYKTHI pEakIiu, paccTaBbTe KO3(PPHUIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

Ne3. Tlpu B3aumoneiicTBuu 3,24 r TpeXBaJE€HTHOTO MeTajla ¢ KUCIO0ToM Beiaensercs 4,03 1 Bogopoaa
(H.y.). Beruncaute SKBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl METaJLIA.

Ne4. Bo ckoiabKO pa3 M3MEHUTCS CKOpOCTh peaknuu npu 50°C, ecau mpu ACHCTBHM KaTaiu3aTopa
sHeprus aktuBauuu ymenbiiaercs ¢ 70 k/x 1o 50 kJ{x?

No5. 3amumcaTh AMCCOLMAIMIO BEHIESCTB: THAPOKCHI HATPHs, CEPOBOJAOPOJHAS KHCIIOTA, XJIOPHI
ATIOMHUHWMS, TUIAPOKApOOHAT HATPHsS, THIAPOKCOXJIOPHU] ATIOMUHUS, THUIPOKCHI amMoHwms. J[ims ciiaObix
AJICKTPOJIUTOB 3aMKMCATh BBIPAKEHUE KOHCTAHTHI TUCCOITUAIINH

BapuanT 3aganuii 1u1st ATTecTaliioHHON paboThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M, B kotopoM coaepkutcs 0,063 r a30THON KUCTOTHI.

Ne2. TloaBepratorcst i THAPOIM3Y pacTBOpsl cieayrommx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIIUX COJIEH.

Ne3. PaccTaButh K03 (HUIMEHTH B YPABHEHUSIX PEAKIIMl METOI0M dJIEKTPOHHOTO Oatanca. CoCTaBUTh
AJIEKTPOHHBIC ypaBHEeHUA. [l KaX10l peakluu ykas3aTh, KAKO€ BELIECTBO SBJSIETCS OKUCIUTENEM, KaKoe —
BOCCTaHOBHUTEJIEM; KAKO€ BEILIECTBO OKUCISETCS, KAKOE BOCCTAaHABIMBAETCS.

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

Ned4. Bpruucnute 3JIC rajbBaHMUYECKOTO 3JIEMEHTA, COCTOSLIET0 W3 IUIACTUH KaJMHsS M MAarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couieii ¢ koumeHtpanuei [Cd2+]=[Mg2+]=0,1 moab/m. CocTaBUTh CXeMy
3NIEMEHTa, HAITUCATh YPaBHEHHUS 3JICKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne5. Kakyro maccy Ca(OH)2 HyxHO 106aBUTH K 50 71 BOJIBI, YTOOBI YCTPAHUTh KAPOOHATHYIO )KECTKOCTH,
paBHYyIO 5,8 MMouIb/11?

7.3. Cucrema OLIEHUBAaHUS PE3yJIbTATOB OOYYEHHS MO AMCHMILIMHE (MOIYJI0) MpPHU MPOBEACHUM TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

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

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

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

YMEHHUS:

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

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTEIILHO U TBOPUECKH PEIIaTh CJIOKHBIE MTPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

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

- 0e3ymnpevHo BaieeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUITHMHEI, YMEHHE €T0

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

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

OreHKa «XOpOIIO»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

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

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIIUSAX U HAIIPABICHHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

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

- BJIaJIeeT MHCTPYMEHTApUEM I10 TUCIHITIMHE, YMEHHE €r0 HCIIOb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

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

- CPEeIHUI ypOBEHb C(OPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpaMme
KOMIICTCHITU;

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

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




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

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

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

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

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENsl HA IPAKTUUYECKHUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

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

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

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

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

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

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBINTOJIHEHUS 33 JaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTEIbHOCTH,  XapaKTepU3YIOIUX JTanbl  (OpMHpPOBAaHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHMYeCKUX COEAMHEHMH (OKCHIbI, KHCIOTHI, OCHOBAHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMUYECKHE CBOWUCTBA.

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

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

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

5. Xumuueckas cBA3b. KoBaneHTHas MOJISIpHAsSL, HETIOJSIPHAs, HOHHAS CBSI3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

8. CKkopocTh XUMHUECKUX peakinidi. OCHOBHBIE (PAKTOPBI, BIHIIOIINE HA CKOPOCTh PEaKIIU.

9. Kunetnka XMMHYECKMX peaklnii. 3aKOH JEeHCTBYOIUI Macc. VI3MeHeHne CKOpOCTH NPY U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. TemnepaTtypa Kak pakTop KWHETUKH XUMHUUECKUX peaKluii: BO3ACHCTBIE TEMIIEPATypPhl HA CKOPOCTb
peakuuu, [IpaBuno Baut-I'odda, ypasuenune Appennyca. Katanuzaropsl: onpeneneHue, IpUHIA ISHCTBH HA
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHUS, 3alIUCh KOHCTAHTY PAaBHOBECHS B 00IIEM




Buze. [Ipunnun Jle Illatenve. BausHue temmnepaTypbl, JaBJICHUS W KOHIIEHTpalMid BELIECTB HAa CMEUICHUE
paBHOBECHS.

12. CriocoObI BRIpaKEHHS KOHIIEHTPAIIUH PaCTBOPOB: Ha3BaHUs, (DOPMYJIbI, €TUHUIIBI H3MEPEHUS.

13. Dnekrponutuyeckas aucconuanus. CHIbHBIE U ClIa0ble JIEKTPOJIUTHI: ONpPEAEICHUE, TPUMEPHI.
Crenenb W KOHCTaHTa aucconanuu. CMENeHHMe XUMHUYECKOTO PaBHOBECHS IPH JHUCCOIUANUU (BJIMSTHUE
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. Nonnoe mpousBeacHUE BOAbl. BomopoaHbli MmokazaTenb cpenbl. Pacyer pH cuUabHBIX M claObIx
3IEKTPOJIUTOB.

I'mapomu3  comeri. CMemieHHWE XHMMHYECKOTO pPaBHOBECHS IIpollecca TUAPOJu3a (TeMIieparypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

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

16. JlucniepcHbIE CUCTEMBI, UX KJIacCHU(UKAIHS, CTPOSHUE MHIICIUTHI.

17. Obmue dpu3nvecKkue u XMMUYECKUE CBOMCTBA METANIOB (B3aUMOJICHCTBHE K HEMETaIaMH, BOJIOM,
kuciotamu, kuciaotamu-okucautensimu: HNO3 pa36, HNO3 konn, H2SO4 konir). DAeKTpOXUMHYESCKHHA Psif
HaIPsDKEHUS METaJLIOB.

18. 'anpBaHMUYECKUI 3JIEMEHT: MPUHIIUI PabOThI, TPOLIECCHl HAa KaTOJIe, MPOIIECCHl HA aHOE, OTJIMYUE OT
AJIeKTpoJin3a. YpaBHeHHe HepHcTa — BhIUMCIICHUE MOTEHIMANA s dJiekTpoaa. CTaHAapTHBIN 3JIEKTPOIHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DnekTponus: ompeaeileHrue, OTIMYME OT TaJlbBAHUYECKOTO AJIEMEHTA. DJIEKTPOJIU3 BOJBI, COJICH,
KHUCJIOT U OCHOBaHM. 3akoHbl Dapajes.

20. Koppo3ust MEeTauioB B KUCJIOM, HEUTPAIBHOM Cpe/ie B KUCIOPOIHON B OECKUCIOPOIHOM cpene. Bub
KOPPO3UHU. METO/IbI 3aIUTHl METANIOB OT KOPPO3HUH.

21. BaxHelmue TPUPOAHBIC COCAMHEHUS KabIlMs, BO3IYIIHBIE M THIPABIMYECCKUE BSIKYIINC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI ITPH UX MOTYYEHUU U TBEPACHHUHU.

22. TlomuMepHble MaTepHaybl, UX OCOOBIE CBOWMCTBA, OCHOBHBIC BHIbI IOJHUMEPOB, 00JIACTH HX
MIPUMEHEHUS.

7.4.2. IlpakTrdeckue 3aJaHus IS IPOBEACHUS IIPOMEKYTOYHOM aTTeCTaluy 00yYarOnuXCst
[pakTrueckue 3ajaHusi Uil MPOMEKYTOYHOM arTecTanuu pasmemnieHsl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBble npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MIPEYCMOTPEHBI

7.5. Metonuyeckue MatepHualibl, ONpeAessonue Npoleaypbl OLEHUBAaHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIN)
OIbITa MPO(ECCHOHATBHOM IEATENBHOCTH, XapaKTepU3YIOIUe dTarnbl POPMHUPOBAHUS KOMITETCHIIUI

[Tpouenypa mnpoBeAcHMs NPOMEXKYTOYHOW aTTECTAllMM M TEKYHIET0 KOHTPOJISI YCIEBAEMOCTH
perJaMeHTHpYyeTCs JIOKATbHBIM HOPMAaTUBHBIM aKTOM, ONPEENISIIOIIUM MOPSIOK OpraHU3aluyd U IPOBEICHUS
TEKYILETro KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH TpPU MPOBEACHUH TEKYLIEro KOHTPOJIS
IIpUBEACHA B II. 7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTE€pHUaJIbl TEKYIIETr0 KOHTPOJIS MPUBEAEHBI B 1. 7.3.

[TpomesxyTouHas arTecTanus No AUCHUILUIMHE TPOBOIUTCS B (hopMme 3aueTa.

3a4yeT NpPOBOJUTCS C YYETOM PE3YIbTATOB TEKYILEr0 KOHTPOJISI B CEMECTE.

7.6. Kpurepuu onieHUBaHuUsI CQOPMUPOBAHHOCTH KOMIETEHIIMH MTPH MPOBEIEHUHU MPOMEXKYTOUHON aTTECTAllUN

YpoBEeHL OCBOCHHUS U OIIEHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3AYTEHO»




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJIaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuaa. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnpiThiBaeT JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3a1ad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY BBICTABISETCS, €CIU CpeqHee apuMeTHIecKoe HaXOUTCs B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apu(MeTHYecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue QU CIMIUIUHBI (MO1YJIA)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

OcHoBHAasl JIUTEPATYpPA

1 I'munka H. J1., I[Tonikos B. A., ba6bkos A. B., O6miast xumus B 2 T. Tom 1, Mocksa:| https://urait.ru/bcode/
FOpaiit, 2020 451561

9 I'munka H. J1., [Tonikos B. A., ba6bkos A. B., Oormiast xumus B 2 T. Tom 2, Mocksa:| https://urait.ru/bcode/
FOpaiit, 2020 451562

JlonoIHUTEIbHAS JIHTEPATYpa

1 Xomuenko I'. I1., [utoBuu U. K., Heopranuueckas xumust, Cankr- IletepOypr:| http://www.iprbooksh
Kgazpo, 2021 op.ru/103109.html
Axumos JI. 1., AugpeeBa H. A., banemakos M. /1., 'onuaposa U. B., Muuuk B.

1 |B., Muponos A. M., Muponos /[. A., ITaBnos A. 1., Yxuna A. B., Xanuna O. M., OBC

Xumust, CI16., 2013

Obyyaromuecs u3 ynciaa nHBaIM0B 1 mi ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (M) 3JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU peCypcaMu B OpMax, afanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3JOPOBbS.

8.2. Ilepeuenb pecypcoB HH(DOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX JUIs
OCBOEHUS AMCUUIIINHBI (MOYJIs)

Haumenosanue pecypca cetu «MIHTepHET» DNEeKTPOHHBIN agpec pecypca

Oo6mas xumus s cryaentoB CIIGIACY

hp?id=2994

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

I'enspman M. ., FOctpatoB B. Il. Heopranmueckas Xxumusi:
Y4eOHoe mocobue. 2-¢ u3., crep. - CII6.: M3natenscTBo
«JIaubpy, 2009. - 528 c.

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

XuMus B CTPOUTCIIbCTBE

3/files/88.pdf

http://window.edu.ru/resource/163/6516

[TerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX

MATEPHUAJIOB 3/files/88.pdf

http://window.edu.ru/resource/163/6516

AxmeroB H. C. O0mas 1 HeopraHndeckass Xumusi: Yu4eOHuK. — 8 -e
n3a., crep. - CI10.: U3parensctBo «Jlaubp»,2014. - 752 C.

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

Oo6mas xumus 1iis crynento UbOO

hp?id=3157

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

8.3. IlepeueHb coBpeMeHHBIX MPO(eCCHOHABHBIX 0a3 TaHHBIX ¥ MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIEeKTPOHHBIN ajipec pecypca

DNEKTPOHHO-OMOINOTEUHAs cucTeMa u3aareyberna "'Jlanp"

https://e.lanbook.com/

Cucrema aucrannuonnoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

HHTepHEeT-TpeHaKephl B chepe 00pa3oBaHus

http://www.i-exam. ru

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU

Hayunas

ounbaunoreka eLIBRARY.RU

AJIIEKTPOHHAS

Poccutickast rocymapcTBeHHas OMOIHOTEKA

www.rsl.ru

Enunblit  57eKTpOHHBIH pecypc  yueOHO-METOAMYECKON  JHuTepaTypbl
CIIorACY

www.spbgasu.ru




Nudopmanuonnas cetb CHEMMET (Poccusi) Ha cepBepe XUMHUYECKOTO
¢dakynprera MI'Y sBRsieTcss COBOKYITHOCTBIO 0a3 JaHHBIX IO XHUMHH
(oOpasoBanHue, HayKa, TEXHOJOIHsS), pAclpeleleHHbIX Ha -cepsepax B[WWW.chem.msu.su
npenenax poccuickoi yactu cetu Internet u BkioyaeT oTedyecTBEHHBIE U
3apyOeKHbIC HHOOPMAIIMOHHBIC PECYDCHI 10 XUMHUH

https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

https://www.spbgasu.ru/Univer
[Mepnomnueckue u3mpanus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/

8.4. TlepeueHr WH(DOPMANMOHHBIX TEXHOJOTHH, HMCIOIB3YEMBIX IPH OCYIIECCTBICHHH 00pa30oBaTEILHOTO
mporiecca 1O JUCHUIUIAHE, BKJIIOYas IepeYeHb JIMIEH3MOHHOTO M CBOOOJHO PacIpOCTPaHsIEMOro
MPOrPaMMHOTO O0ecTIeUeHus

Crnoco0 pacrpocTpaHeHUs
Haumenosanue (JTMTIIEH3MOHHOE WIIH  CBOOOHO
pacmpocTpaHsiemMoe)

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, goroBop No
Microsoft Windows 10 Pro 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, goroBop No
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MartepuanbHO-TeXHHUECKOE 00CeCTICUeHUE TUCIIATIIIHBI
CaeJnieHusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUI U MOMEIICHHUH I CAMOCTOSITEIbHON pabOThI

HaumenoBaHue yueOHBIX ayauTOpHil 1 noMemieHuii|  OcCHaIEHHOCTh 000pYI0BaHUEM M TEXHUYECKUMU
JUISL CAMOCTOSITENIbHON pabOThI cpelcTBaMu O0yuYeHus




40. JlaGoparopusi SKCICPUMEHTAIBHOW (PU3UKU U
XUMHAH

V. Eroposa 1.5/8

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

Becet nmaGopatopusie 1100. Becwl mabopatopHbie
BJIT2-2200 I'. pH-metp CHECKER (¢ nmogrepkoit), CH,
HANNA-98103. pH-merp- wmwmuBosnsT™MeT p pH
-150MU. AxkBaguctumiatr op AJlDa-4-. Acnupartop
AM-5M. Becot GR-120. Becsr naboparopusie BJITO-
2200.

Becet  maboparopueie  BJITD-150. HNonomertp-
u3mepurenpb "Craryc-2". Konnykromerp ECTestr Low
MbLIEBIAro3amy IeHHbINH

KapMmaHHbId 6e3 moBepku. [leus mydensnas 31CHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTtpuu. malb.

"Cratyc".

Cuerunk asporionoB CAIIOUP-3K. CymunsHbiii mkad
NOL 24/200. YcraHoBKa TUTPOBAJIbHAS
1200*643*1830.

[lIkad BBHITSHKHOW € TOABOAOM BOABL. MarHuTHas
Memanka I129-0319. Marautnas wmemanka [13-6100.

MarnutHas  memanka [I96110 ¢ momorpeBom
1 78 ABE 0N2N

40. VYdeOHbIE ayAWTOPUU JJIs  TMPOBEIACHUS
JIEKIIMOHHBIX 3aHATHU

YyeOHast ayauTopuss Ui TPOBEACHHUS  3aHATUH
JEKIIMOHHOTO  THUIA, KOMIUIEKT MYJIbTUMEIUUHOTO

000py10BaHUS (mepcoHaJIbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA TPOEKTOP, 3KPaH, ayJu0-CUCTEMA),
JOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  melenn,

noakiatoueHue kK kommbrotepHo cetu CIIOIACY,
BBIX01 B MHTEDHET




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjaboparopubiii JID-JI00, cron
nabopatopubiii Manbii JI®-O0, mkad BHITSHKHON ¢
MO/IBOJIOM BOJBbI,

O6opynoBaHue: MPOEKTOP, IKpaH, BEChl TEXHUYECKHE,
YCTaHOBKa TUTPOBAJIbHAs, CEKYHIOMEp, J1a0OpaTOPHBIA
peocrar, kougykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJITD2-150, mneur wmydensnas 3 a1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN
40. VYyeOHble ayauTOpUW AN TpoBeldeHHs |u3MepuTensb «CraTyc-2y», cuéTunuK adporHoB «Carndup»
MPAKTUYECKUX 3aHATUH, JabOopaTopHbIX paboT,|XuMuyeckas nocyna (MpoOHpKH, IITATHUBBL, CTAKAHBI,
IPYNIOBBIX M WHAMBHIYAIbHBIX KOHCYJIBTAIlUH,|KOJIOBI, OFOPETKH, MMHIICTKH, INTATHBBI IS MPOOHPOK),
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAlUU [XUMUYECKIE PEaKTUBBI.

YueOHo-HarIs AHbIC nocoous u TJIaKaThI:
[lepuoandeckas cucreMa XxuMudeckux snemeHToB J[.W.
MenneneeBa, Tabnwma pacTBOPUMOCTH B BOJIC
BOXHEHIIUX  cojied W TuApokcuaoB, CreneHb
JIUCCOLIMAMNA KHMCIIOT ,IIEJIOYEH U COJIEM B BOJHBIX
pactBopax, [IpousBeneHrne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoncraHTsl
HECTOMKOCTH KOMITJIEKCHBIX HOHOB, CXxeMa BOJOPOTHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTaHapTHBIC) SJEKTPOJHBIC MOTEHINANBI, XMMHUUECKHE
CBOIiCTBa METaJIJIOB, 3amura MeTania oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTaiIoB, CxeMa KOppO3MOHHOTO pa3pylleHus Kee3a

[Tomermienue u1st caMOCTOSITENbHON pabOTHI (YUNTATIBHBIHN
3an oubnuoteku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
s gy ¢ OB3 (cucteMHblli  OJ0K, MOHMTOP,
40. ITomenieHus 17151 CaMOCTOSITETLHON paboThI KJIaBUaTypa, MbIllIb) C TOJKIIOUEHHEM K CETH
«VHTepHeT» M obecreyeHrneM J10CTyna B 3JIEKTPOHHYIO
nHpopmanmonHo-o6pazoBatenbHyt0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

I[J'IH HWHBAJIMJO0B U JIHUII C OB3 obecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBECTCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.



PaGouast mporpamma cocrasiena Ha ocHoBe PI'OC BO - cnermumanuter mo crnenuanbHocty 23.05.01
HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpeacTBa (mpuka3 Munoopuayku Poccun ot 11.08.2020 Ne 935).

ITporpamMmmy cocTaBuiI:
JIOLIEHT, K.T.H. [1aBnoB Anekcanap MBaHoBu4
JIOLIEHT, K.X.H. [TonskoB Makcum CepreeBuy

[Tporpamma oOCyXx/1eHa 1 PEKOMEH/I0BaHa Ha 3aceqanuu kadeapsl CTpOUTETLHON QU3UKU U XUMUU
14.04.2022, npotoxoi Ne 6
3aBenyromnmii kageapoii k.1.H. bapames M.H.

[Tporpamma ogo0peHa Ha 3acefaHuu Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
21.04.2022, nmpotokoit Ne 5.

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