pes
ﬁ%tm denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
' i BBICIIETO 00pa30BaHUS

mrm CAHKT-IIETEPBYPI'CKMIA I“OCYIU[APCTBEHHBH\/'I
APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa CtpoutensHoi GU3HKH U XUMUH

YTBEPXJAIO
HauanbHuK yueOHO-METOIMYECKOTO YIPABICHUS

MwixaiinoBa  Moanvcaro undposoit
AHHa nmceio:
OneroBsHa OnerosHa

«29» uronsa 2023 r.

PABOYASI IPOTPAMMA JUCLHUIITUHBI (MOIY.JIST)

Xumust
HaIpaBJIEHUE TTOATOTOBKH/CrieruaibHOCTh 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHUECKHE CPEICTBA

HaNpaBIEHHOCTH (poduIib)/crienuanu3aius oopa3oBareabHoN mporpamMmel [logbeMHO-TpaHCTIOPTHBIE,
CTPOUTEINbHBIE, TOPOKHBIE CPENICTBA U O0OPYIOBAHUE

®dopma o0yueHHs ouHast

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HGHBIO OCBOCHMUA NUCHUILINHBI ABJIACTCA IMOJTYYCHHC 3HAHUH 110 XHUMHU, O6€CH€‘IHB3.IOH1€I>'I OCHOBY
IIOATrOTOBKHN 6aKaJIaBpa, I[OCT&TO‘IHOP'I AJI PpCIICHUS IMTPOU3BOACTBCHHO-TCXHOJIOTMYCCKUX,
OpTraHHU3allMOHHO-YIIPABJICHUYCCKNX, HAYUYHO-UCCICAOBATCIILCKUX U MPOCKTHBIX 3a41a4.

B 3agaun qucUIIIMHBI BXOIUT U3YYCHHE:

1. COBpeMEHHBIX MPECTABICHUN O CTPOSHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHHS M CBOMCTB
BEIIIECTB OT MOJIOKEHHS COCTABIIIOIINX UX JIEMEHTOB B [leproandeckoil cucteme u xapakrepa
XUMUYECKOH CBS3U MIPUMEHHUTENIBHO K 3a7a4aM XUMUYECKON TEXHOJIOTHH,

2. MPUPOIBl XUMHUYECKUX PEAKINi, HCTIOIB3YEMbIX B IIPOU3BOJICTBE XUMUUYECKHUX BEIIESCTB U
MaTepHaIOB, KHHETHYECKOTO U TEPMOIUHAMUYECKOTO IMOIX0/I0B K ONMUCAHUI0 XUMUUYECKHX MTPOIIECCOB C

L[EJIbI0 ONITUMU3ALMY YCIOBUM UX PAKTUYECKOW peann3alny;

3. BOXKHEHMIINX CBOWCTB HEOPraHUYECKUX COEAMHEHUN U 3aKOHOMEPHOCTEN UX U3MEHEHHUSI B
3aBUCHUMOCTH OT IIOJIOKEHHUSI COCTABIIOIIMX UX 3JIEMEHTOB B Ilepuonnueckoit cucreme;
4. COBpEMEHHBIX TEHACHLUN Pa3BUTUSI HEOPTaHNYECKOW XUMHUH U HEOPTaHUUYECKOT O

MaTepHaTOBEICHHS.

2. [lepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00YyYeHUSs M0 JUCUMUILINHE (MOIYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMM JTOCTUKEHUSI KOMIETeHH i

Ko n HaumenoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ysbTaToB ocBoeHust OITIOI]

OIIK-1 CnocobeH cTaBUTh
U peniaTh UHXCHEPHBIE U
Hay4YHO-TEXHUYECKHUE
3ajauu B chepe cBoei
npodecCHOHATbHON
JIeSITEILHOCTH M HOBBIX
MEKIUCIUTIIIMHAPHBIX
HAIpaBJICHUN C
HCIOJIb30BaHUEM
€CTECTBEHHOHAYYHBbIX,
MaTEeMaTHYECKUX U
TEXHOJIOTHYECKUX
MOJICIICH;

OIIK-1.1 BersBausiet u
KIaccupuIupyer pusndeckue
Y XUMHUYECKHUE TPOLIECCHI,
NPOTEKAOIIUE Ha 00BEKTE
npoeCCUuOHATLHON
JeSITeIIbHOCTH

3HaeT

XMMUYECKYI0 ~ TEPMHHOJIOTHIO,  CBOMHCTBaA
XMMUYECKUX 3JIEMEHTOB U MX COEJUHEHUH,
COCTaBJIAIOLINX OCHOBY CTPOUTENBHBIX
MaTepHaoB.

ymeeT

HIPUMEHSTH OJIY4YEHHbIE 3HAHUS 10 XUMHU NIPH
U3YYEHUM JpPYruX JUCLHUIUIMH, BBIABIATD
KOHKPETHOE€ XHMHYECKOE COJEpXKaHUE B
OPUKIAAHBIX — 337adax  NpoQecCHOHATbHOM
JESATEIBHOCTH

BJIaJeeT

uH(popMalied O Ha3HAUYEHWH M O00JACTIX
MIPUMEHEHNS] OCHOBHBIX XMMHUUYECKUX BELIECTB
U UX COETMHEHUI.




OIIK-1 CnocobeH cTaBUTh
U peuiaTb UHKEHEPHBIE U
HAyYHO-TEXHUUYECKHE
3amauu B chepe cBoei
npodeccuoHanbHOM
NESTEIIbBHOCTH U HOBBIX
MEXIUCLIUTUTHHAPHBIX
HaIpaBJICHUH C
UCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U
TEXHOJOTUIECKHIX
MOJICIICH;

OIIK-1.3 Onpenensier
OCHOBHBIC XapaKTePUCTUKH
XUMHYECKOT0 TIporecca

(s1BJICHMS), XapaKTEPHOTO JJIS
00bekTa podeccHoHaTbLHOM

NeSITeITbHOCTH, HAa OCHOBE
TEOPETUIECKOTO
(3KCTIEpUMEHTATIBLHOTO)
UCCIICIOBAHMSI

3HaeT

€CTECTBEHHOHAYYHYIO CYIIHOCTh MpOoOJIeM,
BO3HHUKAWOIIUX B X0J€¢ MNpodhecCHOHATHHON
eI TCIIbHOCTH OCHOBHEIC XUMHYECKHE
SIBJICHHS, 3aKOHBI M TEOPHH KJIACCHYECKON H
COBPEMEHHON XMMUH, OCHOBHBIC TIOJIOKCHUS U
pacyeTHble METOJABl ECTECTBEHHO-HAYYHBIX
JTVCIUTIIINH, HA KOTOPBIX 0a3UpyeTCsl U3YUYCHHE
PO eCCUOHAIBHBIX TUCITUTIIINH

yMmeeT
ONpECIATh  XapPaKTCPUCTUKA  XUMHUYECCKHX
BEIICCTB M XMUMHUYECKUX PEAKIHi, UCIOJb3Ys
JOCTIDKEHUSI  COBPEMCHHOM  TEXHHMKH U
TEXHOJIOTHH.

BJIajieeT

HAaBBIKAMU  pa0OTBI  C  COBPEMEHHBIMHU
METOJaMH IKCIIEPUMEHTATILHOTO

uccienoBanus (IIAaHUPOBAHUE, IMOCTAHOBKA U
00paboTKa SKCIIEPUMEHTA)

OIIK-1 CnocobeH cTaBUTE
U peniaTh HHXCHEPHBIE U
Hay4YHO-TEXHUYECKHUE
3a/1auu B chepe cBoei
npodecCHOHAIbHON
JIeSITEILHOCTH M HOBBIX
MEKIUCITUTIITMHAPHBIX
HAIpaBJICHUN C
HCITOJIb30BAHUEM
€CTECTBEHHOHAYYHBbIX,
MaTEMaTHYECKUX U
TEXHOJIOTHYECKUX
MOJICIICH;

OIIK-1.4 IIpeacraBnser
buzndecKkuil (XUMHIECKHU)
npoiiecc (sSBJICHUE),
MPOTEKAIOIIUI Ha 0OBEKTE
npodeccuoHanbHOM
JESITEIbHOCTH, B BUJIE
ypaBHeHUs(i)

3HAeT

XUMHUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
CTpOCHHUE H CBOMCTBaA COEIUHEHHH,
UCIONB3YEMBIX B  OOJNACTH  CTPOUTEIHHOU
MIPOMBIIIICHHOCTH

yMeeT

BBISIBJISITH  €CTECTBEHHO-HAYYHYIO CYITHOCTh
po0Jem, XapaKTEePHBIX TS aHHOMH
poeCCHOHAIBHOMN JICSITEILHOCTH

BJIAJICET

HaBBIKAMH HCITOJIb30BaHUS MIPUMEHEHUS
XHUMHYECKHUX 3HaHUH TS pereHus
IMOCTABJICHHOM 3aJayd, B TOM  YHCJE
HaIpaBJIECHHOMN Ha COBEPILIEHCTBOBAHUE

IIPOLIECCOB NMPOEKTUPOBAHUS U CTPOUTEIBHOTO
IIPOU3BOJICTBA

OIIK-1 CnocobeH cTaBUTh
U peliaTh MHKEHEpHbIE U
Hay4YHO-TEXHHYECKHE
3a1auu B cpepe cBoeit
npodeccuoHanbHOM
JEATEIIBHOCTH U HOBBIX
MEKIUCIUTUTMHAPHBIX
HaIlpaBJICHUN C
MCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHYECKUX U
TEXHOJIOTHYECKHUX
MOJICIICH;

OIIK-1.5 Ocymectinsier
BBIOOp (PU3UYECKUX U
XMUMHYECKUX 3aKOHOB JIJIS
pelIeHus 3a1auu
npodeccuoHaNbHOM
JeATENILHOCTH

3HaeT
OCHOBHBIE (DU3NYECKUE K XUMHYECKHE 3aKOHBI
ymeer

pemiate  33jJa4d  OpPEAMETHOW  o0nacTH,
oTIMYaTh  (U3MYECKH W XUMHYECKUH
NPOLIECCHl,  MpOTEeKale Ha  00BEeKTe

npohecCHOHANBLHOM AeSITeTbHOCTH

BJajeeT

HABBIKAMU TPUMEHEHUS XUMUYECKUX 3HAHHMA
JUTSL pelleHUs] TOCTABICHHON 3a/ladyu, B TOM
qriclie HAMpaBJICHHOW Ha COBEPIICHCTBOBAHUE
MPOLIECCOB MPOEKTUPOBAHUSA U CTPOUTEIHHOTO
MIPOM3BOJICTBA




VK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKHUI aHATIU3
poOJEMHBIX CUTYyaIUi Ha
OCHOBE CHCTEMHOI'O
M0/IX0/1a, BBIpaOaThIBaTh
CTpaTEruIo ACHUCTBUI

VK-1.1 OcyuiecTBisieT MoOUcK
HH()OPMAIMOHHBIX PECYpPCOB (B
TOM 4HCIIe B IUPPOBOH cperne),
cOop u 00paboTKy
uHpopmaIuu o mpoodIeMHON
CUTyalluu

3HAeT

MepevYeHbh OCHOBHBIX CIPABOYHBIX MAaTEPHAJIOB,
TAO0JIMIL, CXEM 110 XUMUH

yMeeT

MOJI30BATHCSA, MOJyYaTh CIPABOYHBIC JTaHHbBIC
13 CIIPAaBOYHBIX MAaTEPUAJIOB, CXEM, TAOJIUII
BJIAJIEET

uHpopMmaned O Ha3HAYCHUHM M 00IacTsIX
MIPUMEHEHHUS OCHOBHBIX XMMHYECKUX BEIIECTB
¥ UX COCTUHCHUM.

VK-1 Cnocoben
OCYILECTBIISATh
KPUTUYECKHUU aHAIIN3
npoOJEeMHBIX CUTyalluid Ha
OCHOBE CUCTEMHOTO
10J1X0/1a, BBIpaOaTHIBATh
CTpaTEruIo ACHUCTBUI

VYK-1.2 IIpoBoANT OLIEHKY
uH(pOpMaIIUK 0 TPOOIEMHOM
CUTYyaIlMl HA COOTBETCTBUE
TpeOOBaHUSAM OOBEKTUBHOCTH U
JIOCTOBEPHOCTH

3HaeT

3aKOHBI, 3aKOHOMEPHOCTH WU TOHATHS XUMHH,
UX MaTEeMaTU4YECKUW ammapar, CBOHCTBA H
CTPOEHUE HEOPTAHUYECKUX COEUHECHHI

ymeeT

0000IIaTh W  HUCIOJL30BaTh XHUMHYECKHE
3aKOHBI M CBOMCTBA XMMHUUYECKUX DJIEMCHTOB U
MUX COCAWMHEHUN ISl PELICHUS MOCTaBJICHHOMN
3aJa9u

BJIAJIEeT
HaBBIKAMH Kak 00001IeHH s, TaK H
muddepeHmanmn €CTECTBEHHO-HAYYHBIX

3aKOHOB IJIs1 PCHICHUA IMOCTaBJICHHON 3aJa4uun

YK-2 CriocobeH yrpaBisiTh
IPOCKTOM Ha BCEX JTarax
€ro KM3HEHHOTO ITUKJIa

VYK-2.4 Ocymectiusier
pa3paboTKy 3aaHui 1JIs
YYaCTHHKOB Pa3pabOTKH U
peau3aluu npoeKkTa

3HaeT
MaTeMaTUYEeCKUU amnmapar i1 OpOBCACHUSA
pacyeToB 1o pasesiaM XUMHA

yMmeet

pemiath  3aJa4M  TpeAMETHOH  obractw,
OTJINYaThb (1)H31/I‘~IGCKI/I U XUMHUYECKHUU mpounecc,
MPOTEKAIOIIKE HA 00BEKTE MPOPECCHOHATBHON
JIESITSIIBHOCTH

BJajieeT

AJropuTMaMu pClaICHUA 3aJad IO OCHOBHBIM
(bU3UKO-XUMHYECKUM 3aKOHAM




3. Yka3aHue MecTa JUCHHUILUIMHBI (MO1YJISAA) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmMbl

JanHast qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.13 ocHoBHOIM
npodeccnoHaabHOM 00pa3oBarenbHOi nporpammsl 23.05.01 Ha3zemHbIe TpaHCIOPTHO-TEXHOJIOTUYECKHE
CpeICTBa M OTHOCUTCA K 0053aTeIbHOM YacTu y4eOHOTo TUIaHa.

JlucuumiuHa OTHOCUTCS K 6a30BOM YacTH MaTEMaTHUECKOIO U €CTECTBEHHO-HAYYHOT'O IIUKJIA U
OCHOBBIBAETCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B PE3yIbTaTe OCBOCHUSI XUMUU
(6a3uCHBIN YpOBEHB), PU3UKU U MATEMATUKH MPH MOJIYYCHUH CPETHEro 0011Iero oopa3oBaHus. Y CIICITHOMY
OCBOEHUIO JUCIHUIUIMHBI COYTCTBYET NapaulebHOE 3yYeHHe (PU3UKU U MaTeMaTHKU Kak 0a30BbIX
€CTECTBEHHO-HAYYHbBIX JTUCIUILINH.

Jjig ycTienmHOro OCBOGHHUSI TUCIUILUIMHBI CTYIEHT AOKEH

3HATh:

1. BaxkHeiIIMe XUMUYECKHE MOHSTHS: BEIIECTBO, XUMHUUECKUN JIEMEHT, aTOM, MOJIeKYJIa,
OTHOCHUTEIIbHbIE aTOMHAsI U MOJIEKYJISIPHAsE MACChl, HOH, aJJIOTPOIIHS, U30TOIbI, XUMUYECKasl CBSI3b,
3EKTPOOTPHULIATENILHOCTD, BaJICHTHOCTh, CTENIEHb OKHCIIEHUS, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUSI, PACTBOPBI, AJIEKTPOJIUT U HEIJICKTPOIIHUT,
ANEKTPONIUTUYECKAS TUCCOIMALIMS, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE,
TEIUI0BOM 3(PPEKT peakinu, CKOPOCTh XUMUYECKOM peakuu, KaTajlu3, XMMUYECKOEe PaBHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA cOCTaBa, [lepuoauyeckuii
3aKOH;

3. OCHOBHbIE TEOPUU XUMHUU: XUMHUYECKOHN CBSI3H, AJIEKTPOIUTUIECKON JUCCOIUAINH;

4. BayKHEHIIIME BeUIecTBa U MaTEPHUAaJIbl: OCHOBHBIE METAJUIbI M CILJIaBBL, CEpHAs, COJITHAS, a30THAs U
YKCYCHasl KHCIIOTHI; II€JI0YH, aMMHAaK, MUHEpaJIbHbIE YA0OpEHHUs, METaH.

YMETh:
1. Ha3BIBaTh HEOPTAHUYECKUE BEILIECTBA 110 «TPUBUAIBHOWY MM MEKTYHAPOIHON HOMEHKIIATYPE;

2. OIPCACIIATh: BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, TUIL XUMHUYECKOH
CBs3U B COCIUHCHMAX, 3apia] HOHA, XapaKTCP CPEAbl B BOAHBIX PpaCTBOPAX HECOPTraHUICCKUX COGI[HHGHI/Iﬁ,
OKHCJINTENIh 1 BOCCTAHOBUTEIIb;

3. XapaKTCPU30BaATh: JICMCHTBI MAJIbIX IICPUOJ0B 10 UX IMOJTOKCHUIO B HCpI/IOI[I/I‘ICCKOﬁ CUCTEMC
J.W. MenneneeBa; o0IIMe XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COETMHEHUII;

4. 00BACHATH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT X COCTAaBa U CTPOCHHS; MPUPOTY XUMHUECKOI
CBsI3H (MOHHOM, KOBAJICHTHOM, METAIITMYECKOH ), 3aBUCIMOCTh CKOPOCTH XUMUYECKON PEaKIuu 1
MOJIO’KEHUS XMMUYECKOTO PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB:

5. BBINIOJIHATh XUMHUYECKHUI SKCIEPUMEHT IO PACIIO3HABAHUIO BAKHEUILINX HEOPTAHUYECKUX
BEIIIECTB;

6. TPOBOANTH CAMOCTOSITENIbHBIN MOMCK XMMHUECKON HHPOPMAIIH C UCIOIBF30BaHUEM PA3IUYHBIX
MCTOYHUKOB (HAY4YHO-TIOMYISPHBIX H3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpCcOB ceTH MHTepHeT);
UCIIONIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU 711 00paOOTKH U Mepeiadr XUMHUIeCKoi HHPOpMaIluu U ee
MPEJICTABICHUS B Pa3IMYHbIX (JOpMaxX; IPOBOAUTH KPUTHUECKUN aHAIU3 IOCTOBEPHOCTH XUMUYECKOM
uH(pOpMaInH, MOCTYMAIOIIEH U3 pa3HbIX HCTOUHUKOB.

BJIAJICTh:

1. moaxonamMu K 0ObSICHEHUIO XUMUYECKUX SBJIEHUH, POUCXOIALINX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;

2. METOAaMU OIPEACTICHUS BO3MOKHOCTH NPOTEKAaHNUA XUMHUUYCCKHUX HpeBpaHleHI/Iﬁ B pa3IMYHBIX
YCJIOBUAX U OLCHKU UX HOCHGHCTBHﬁ;

3. cnocobamu 6e30macHOro oOpallieHus ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM
00opyI0BaHUEM;

4. MeTojlaMU ITPUTOTOBJIEHUS PACTBOPOB 3aIaHHON KOHIIEHTPALUN.

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCIUTIIIMHBI
n/n JIOCTHIKEHHUS KOMITETEHIINHA
1 |[Oxonorus OIIK-1.1, YK-8.1

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




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenoaaparesieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 2
NOATOTOBKY
KonTakTHas padora 48 48
Jlexumnonnsie 3ausaTus (JIex) 16 0 16
Jlaboparopusie 3austus (JIad) 16 0 16
[Ipaktuueckue 3ausatus (IIp) 16 0 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe:
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(mpoekTa); cmaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocrositebHast padora (CP) 56 56
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)
qacel:| 108 108
3a4eTHbIe eIUHHNIbI: 3 3




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKa/JleMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHI
5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM
3aHATHUAM), Hac. Kox
WHJIUKATOP
3 113 JIP B a
No Pasnensl IUCIUIUIAHEL g fleKIpH CP cero, JIOCTHIKEHH
8 U3 HUX U3 HUX U3 HUX qac. !
Ha Ha Ha KOMIICTCHI]
BCEro l}}; f;i;l;; BCEro T; iﬁ;ﬁ; BCEro T; iﬁ;ﬁ; Hn
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1 1 paznmen. O0mereopeTHIEeCKUE
BOIIPOCH XUMUH
VK-1.1,
VK-1.2,
OO61meTeopeTHIECKHE BOITPOCHI VK-2.4,
1.1. 21 10 14 16 45 85
XUMHH OI1K-1.3,
OIIK-1.1,
OIIK-1.4
2. |2 paznmen. CrieunanbHbie
BOIIPOCHI XUMUHU
OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
2.1. | CnenuanabHbIe BOPOCHI XUMUHU | 2 6 2 11 19 OIIK-1.5,
VK-1.1,
VK-1.2,
YK-2.4
3. |3 paznen. Kontpois
OIIK-1.1,
OIIK-1.3,
OIIK-1.4,
3.1. | 3auér 2 4 OIIK-1.5,
VK-1.1,
VYK-1.2,
YK-2.4
5.1. JIekun
Ne | HaumenoBanue pazaena N
. HanmMeHnoBaHme u KpaTKoe COAEpKaHMe JISKITHI
pasn M TEMEBI JISKIIAI
CtpoeHune aToMa ¥ CUCTEMAaTHKa XUMHUYECKUX DJIEMEHTOB
CocraB atroMHBIX sifep. M3oTonbl. CTpoeHue 3JIeKTPOHHBIX 0001049eK
atoMoB. [Ipunnun HeonpenenenHoctu ['eiizenOepra. KBanTosble uncia.
1 Obmereopernieckne [TpaBuiia 3amoyiHEHUs AIEKTPOHAMU aTOMHBIX opOuTanei. [lpunuun
BOTIPOCHI XUMUH [aynu. Ipasuno Xynna. [Ipasuno Kneukosckoro.
[Tepunonnueckwuii 3akon u Tadbsmuma /[.M. Menaeneesa. [lepunoaunanocts
CBOMCTB AJIEMEHTOB B 3aBUCUMOCTH OT UX DJIEKTPOHHOTO CTPOCHUS.
XuMHUECKasi CBA3b U MEXMOJIEKYJIIPHBIE B3aUMOJIEHCTBHS
1 O6mereoperndeckne | XUMHYECKask CBsI3b. KOBaneHTHas MOJSIPHAst, HEMOJISIPHAsI, JOHOPHO-
BOIPOCHI XHMUH aKIeNTOpHAas, MOHHAs CBA3b. MeTaimnyeckas cBsi3b. BoopoaHas cBs3b.
Brnusinue Tuna cBsizu Ha PU3UKO-XUMUYECKUE CBOWCTBA BEIIECTB.




OO6mereopeTHIECKre
BOTIPOCHI XUMHHU

DHepreTuka XUMHUYECKUX PeaKIui

Xumuaeckas TepMouHaMuKa. TemmoBoi 3 HEeKT XUMHIECKUX PEaKITHii.
ITonsatre sHTanenud. 3akoH I'ecca, ciencTBue 3akoHa ['ecca. ITonsaTie
sHTpomnus. VI3MeHeHne SHTPONHH B XO¢ peakiuu. Jueprus [ n6oca.
CaMonpou3BOIbHOE NIPOTEKAHUE PEaKLIUU.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

PacTtBOpBI 1 CBOMCTBa pacTBOPOB

OO6pazoBanue pacTBOpoB. PacTBOpUMOCTD, (haKTOPHI, BIUSIOIINE Ha
pacTBOPUMOCTH BelecTB. PacTBOpUMOCTH ra3oB. 3akoH [ eHpu.
KOHLIGHTpaI_[I/ISI PacTBOPOB. HaCLIH_IeHHBIC, HCHACBIIICHHBIC U
nepeHachleHHbIe pacTBOPbl. CIIOCOOB! BRIPaKEHUS! KOHIIEHTPAIUN
pactBopoB. uddy3us u ocMmoTrueckoe napinenue. OOmme cBOHCTBa
pactBopoB. 3oTonnueckuit ko3dunuent. 3akon Payns. Temneparypa
KUIICHUS U 3aMEP3aHusl PaCTBOPOB.

CrenmaabHbIC BOITPOCHI
XUMHNHU

JlucriepcHbie CUCTEMBI.

Krnaccudukanus qucnepcHbIx CHCTEM IO pa3Mepy YacTHUll U arperaTHOMY
cocrosiHuio. CBOMCTBA BeIIeCTBA B BHICOKOUCIIEPCHOM COCTOSIHUU.
CBo0Oo1HAS TOBEPXHOCTHAS dHEPTUA. SIBIIEHUS COPOIIHH.
DNEKTPOKUHETUYECKUE SIBICHUS.

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNHU

XHMMHMYECKHUE TIPOLECCHI B BUKYIIMX CTPOUTENIBHBIX MaTepHATIax
['uncoBele BsKyIMe BEIECTBa. XUMHUECKUMN U MUHEPAJIBHBIN COCTAB
mvH. ['ene3nc rvH 1 kaoJanHoB. [1opTiaHIEeMEeHT — XUMUYECKUN U
MHHEpaJIbHBIN COCTaB, NONy4eHUE. B3aumMoielicTBUE MUHEPAJIOB
nopTiaHaleMeHTa ¢ Bogoi. Koppo3us ieMeHTHOro kaMHs 1 OeToHa.
Buael kopposun.

CHCI_[I/IB.JIBHLIG BOITPOCHI
XUMHNH

OCHOBEI OpFaHquCKOﬁ XUMHUHU U XUMHHU ITOJIUMEPOB.

OCHOBHBIE KJIACCHI OpPraHU4YCCKUX COGI[I/IHGHI/Iﬁ " IIOJIMMCPOB.
BLICOKOMOHeKyJ'IHprIe COCAUHCHMU. TepMOHHaCTI/I‘IHHC n
TCPMOPCAKTHBHLIC ITOJIMMCPLI. XumMuueckas CTOﬁKOCTB, CTapCHHUC U
ACCTPYKOHA ITOJIUMEPOB.

5.2. IIpakTudeckue 3aHATHS

HaumenoBanue paznena

pJ::H U TeMBI IPAKTHIECKHX HaumenoBanue u conepkaHne NpakTUUYECKUX 3aHATUI
3aHATHN
Knaccugukanus HeopraHu4eckix coeMHEHHUH
1 O6mereoperndeckue | Kiaccupukarus HEOPraHUIECKUX COCANHEHHIT (OKCHIBI, KHCIIOTHI,
BOIPOCH XUMHH OCHOBAHHUS, COJIM CPEJHNE, KUCITbIe, OCHOBHBIE): Ha3BaHUs, OCHOBHBIE
XUMHUYECKHE CBOICTBA.
OCHOBHBIE 3aKOHBI U TOHATHS XUMHH
OcHOBHBIE 3aKOHBI XUMUH6O COXPAHEHHS MacChl, TOCTOSTHCTBA COCTaBa,
1 ObmereopeTuteckue KpaTHBIX OTHOILIEHUH, ABoraipo). OCHOBHBIE MOJ0XKEHUS aTOMHO-
BOHPOCET XUMHH MOJIEKyISIpHOTO yueHns. KonmuecTo BemecTBa. DKBUBATIEHT BENIECTBA.
Pacyér SKkBUBaJIEHTHBIX MacC CJIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.
XuMuyeckasi KHHETHKA U paBHOBECHE.
CkopocTh XMMUYECKOM peakiuu. PakTopsl, BAUSIOIINE HA CKOPOCTh
peakuuii. 3akoH aerictBus Macc. [IpaBuno Baut-I'odda. Dueprus
1 O6meTeopeTnyeckue | KTUBALKK. YpaBHEHHEe AppeHiyca. BimsHue karanmsaropa Ha CKOPOCTb
BOIPOCHI XUMHH XUMHUYECKHUX PEaKINi.
OO6paTtumsle peakiuu. XuMuyeckoe paBHoBecue. KoncTanta paBHOBecHs
B TOMOT€HHBIX U T€TEPOreHHbIX Ipoleccax. CMeleHne paBHOBECHS.
[Tpunnun Jle larense.
PacTBOpBI 1 CBOIICTBA pacTBOPOB.
1 Obereopernyeckue PactBops! snektponutoB. CHiIbHBIE U CTa0bIE SJIEKTPOTUTHIL.

BOITPOCHI XUMHU

Juccounarus conei, KUCIOT, OCHOBAHUHN. DJIEKTPOJIUTHYECKAS




nucconuanus. CTeneHb U KOHCTaHTa JUCCOLUAIH. 3aKOH pa30aBieHUs
OctBanbaa. MonHoe npousBeeHrne Boabl. BomopoaHblil mokas3aTes.
Buapl cpenbl B BogHBIX pacTBopax. [ maponus coneit. CriocoObl yCuIeHUs
TUIPOJIU3A.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknum.

CreneHb oKHcIeHUA deMeHTa. OKHCIUTEIRHO-BOCCTAaHOBUTEILHEIC
pC€aKlu, UX THUIIbI. OKuCIIUTEIN ¥ BOCCTAaHOBUTEIIH. HanpaBneHHe
IIPOTECKAHUSA OKUCIUTEIbHO-BOCCTAHOBUTCIIBHBIX IIPOLECCCOB.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

OCHOBBI 3JIEKTPOXUMUH.

Bo3HuKHOBEHME CKadyKa ITOTEHIMAIA HA IOBEPXHOCTH pa3ziesa MExXIy
METaJUIOM U pacTBOpoM. Bogopoansiii anexktpoa. CtanaapTHbie
JJIEKTPOJIHbIE IOTEHIMANIBL. Y paBHeHUe HepHera. P akTuBHOCTH
METaJuI0B. XMMHYECKUE CBOMCTBA METAJLIOB.

["anpBaHMYECKHE AIEMEHTHI. Y CTpOicTBO 3eMeHTa Jlanuansa — Sxobu.
Pacuer DJIC.

Onpenenenre KaToAHbIX U aHOJHBIX MPOLIECCOB IIPU 3JIEKTPOIIN3E,
ONpeIelIeHUE IIPOLYKTOB JIEKTPOIn3a, 3akoH dapazes.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNHU

KOppOSI/Iﬂ MCTAlJIOB, MeTtobl 3alIUTEL OT KOppO3uu.

KOppOSI/Iﬂ MeTasiaoB. Buabl KOPPO3HH. MeToabl 3alUTHl METAJIJIOB OT
KOppO3uu. 3aH_II/ITHbIe IIOKPBLITHA. Bunagsr HOKpLITHfI, AHOIHBIC 1 KaTOAHBIC
ITOKPLITHA. BHeKTPOXI/IMI/I‘{CCKaH 3aluTa, IIPUHIOUIT JICUCTBUS.

5.3. JJaboparopHbie pabOThI

HaumenoBanue pasaciia

Ne
- Y TEMBI JJA0OPATOPHBIX HaunmenoBaHue U conepikaHue 1ab0paTOPHBIX paboT
p pabor
1 O6mereopernyeckne | Kiaccupurarus HCOPraHNYECKUX COCIUHCHUM.
BOIIPOCHI XMMUH N3ydeHue CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUM.
06 OCHOBHBIE 3aKOHBI ¥ TIOHATUS XUMHUH
1 IHETCOPETHHCCKHC | Oppenenienre  MOJAPHOI MAacChl SKBUBANCHTA H (PAKTOPa
BOHPOCET XUMIH SKBHUBAJIEHTHOCTHU IPOCTOTO U CIIOKHOTO BEIIECTBA.
06 XuMHuecKasi KHHETHKA U PaBHOBECHE
1 IHETCOPETHHCCKUC | 113y qenye BIMAHNS KOHIGHTPALMH U TEMITEPATyPhl HA CKOPOCTh
BOIPOCH XUMHUH N
XUMHUYECKON pPEeaKlny, U3Y4eHUE PaBHOBECHOTO MpoLecca.
06 PacTtBOpHI M CBOMCTBAa paCTBOPOB
1 IHETCOPCTUICCKUC | J13yyenne mpomecca AMCCONMAIIMH BEIECTB B PACTBOPAX,
BOIHPOCEL XUMUH M3ydeHHNE TIPOIiecca THAPOIH3a COTei.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
1 O6meTeopeTquCKHe I/I3yquI/Ie OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ neépMaHraHara
BOIIPOCHI XUMHUHU Kaiauda, imXpomara KaJivs, I\/’IO)II/II[a KaJius B 3aBUCUMOCTHU OT CPEAbI
pacTBopa.
XuMHs METAJIJIOB
1 O6mereoperndeckue | OOLIME PpusHUECKUe U XUMHYECKUE CBONCTBA METAILIOB (B3aUMO/ICHCTBIE

BOITPOCHEI XUMHU

K HEMETaJIJIaMH, BOJIOH, KUCI0TaMu, KucinoTamu-okucauTensmu: HNO3
pa36, HNO3 xon1n, H2S04 koHr).

5.4. CamocrosiTenpHas paboTa 00ydaromuxcs

No | HaumeHoBanue pasnena .
ConeprkaHne caMOCTOSITETFHON paboThI
pasa| IUCLMIUIMHBI U TEMBI
CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
1 OO61meTeopeTHYecKIe PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJIHUTEIBHON JIUTEPATypOH,

BOITPOCHEI XUMHHU

3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 33/ 1aHUS.
[ToaroroBka K 3a4€Ty.




OO61mereopeTndeckme
BOITPOCHI XUMHU

XuMHYecKas CBSI3b U MEKMOJIEKYIIPHbIE B3aUMOCHCTBHSL.

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOTIOJTHUTEIBHON JIUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMALITHETO 3aJaHMsL.
[ToaroroBka K 3a4éry.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

DHepreTuka XUMHUYECKUX PeaKkIuii

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM W JOIOTHUTEIBHON JTUTEPATYPOH,
3IEKTPOHHBIMU PECYpCaMU, BHIIIOJIHEHHUE JOMAILITHETO 3aJaHMUs.
[TonroroBka Kk 3auéTy.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

Knaccudukaiys HeOpraHn4ecKux CoeIMHeHUH

Pabota ¢ KoHCIEKTOM, OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JOMAIIIHETO 3aJaHUs.
Odopmnenue otuéra o JaboparopHoit padore. [loaroroska k 3a4€ry.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

OCHOBHBIE 3aKOHBI U IIOHATUS XUMUHA

Pabota ¢ koHCIEKTOM, OCHOBHOI U JIOTIOJIHUTEIBHON JIUTEPATYPOH,
SJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JOMAIIIHETO 3a/laHUs.
Odopmnenue otuéra no JaboparopHoit padore. [loaroroska k 3a4€ry.

OO6miereopeTndecKue
BOIIPOCHI XUMHU

XuMuyeckasi KHHETUKa U paBHOBECHE

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJIHUTEIBHOM INTEPATYPOil,
3JIEKTPOHHBIMU PECYPCAaMU, BHIMIOTHEHHE JOMAITHETO 3aJaHMUs.
Odopmnenue otuéra o JaboparopHoii padore. [logroroska k 3a4€Ty.

OO0rmereopeTHIECKHe
BOIIPOCHI XMMHUH

PacTtBOpBI M CBOIICTBA paCTBOPOB

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JOMOJHUTEIBHOM INTEPATYpOil,
3JIEKTPOHHBIMH PECYPCaMH, BHIITOJTHEHUE JJOMAIIHETO 3a/1aHMUSI.
Odopmnenne otuéra o JaboparopHoii padore. [logroroska k 3auéTy.

OO0rmeTeopeTHIECKUE
BOIIPOCHI XUMHUH

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

Pabota ¢ KOHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA pECYypCaMU, BBIIIOJIHCHUC JOMAIIHETO 3a/laHU.
Odopmrenue otuéra o Jaboparoproit padore. [loaroroska k 3a4€ry.

OO6mereopeTnvecKue
BOITPOCHI XUMHU

OCHOBEI OJICKTPOXUMMHH. I'anpBanndeckue 3JIeMEHTHI.

Pabota ¢ KoHCIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPOH,
SJICKTPOHHBIMHA PECYpCaMU, BBIIIOJITHCHUC TOMAIIHETO 3aJIaHU.
Odopmnenue oruéra o madoparopHoit padore. [lonroroska k 3a4€ry.

OO6mereopeTnvecKue
BOITPOCHI XUMHN

XHUMHS METAJLIOB

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOMOJIHUTEIBHON JIUTEPATypOH,
JJIEKTPOHHBIMU PECYPCAMU, BBIIIOJIHEHUE TOMALIHETO 3aJaHHUs.
Odopmiienne otuéra no aadopatopHoii padore. [loaroroBka k 3a4éry.

CHCI_[I/IS.JIBHLIC BOIIPOCHI
XUMHNHU

Kopposus metainnos. MeTopl 3alUTEl OT KOPPO3UU

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM U JIOMOJIHUTENIBHON JIUTEPATypOH,
JJIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE TOMALIHETO 3aJaHHUs.
Odopmiienne otuéra no aadopatopHoii padore. [loaroroska k 3a4éry.

CrnenuanbHbIe BOITPOCHI
XUMHH

ZII/ICHepCHBIe cucTeMbl. XUMHYECKHE IMPOLECCHI B BSIXKYIIUX
CTPOUTCJIIBHBIX MaTC€pUaIax

Pabora ¢ KOHCTIEKTOM, OCHOBHOW U JOMOJHUTEIBHOM JINTEPATYPOil,
OJICKTPOHHBIMHU PECYpCaMH, BBIITOJHCHHUE JOMAITHETO 3aJaHH.
[ToaroroBka K 3a4éry.

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHNHU

OCHOBBI OPraHNYECKON XUMHUH U XUMHUU TTOJIUMEPOB.

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPOH,
ANEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JOMAILHETO 33/ IaHUS.
IToaroroBka K 3auéry.




6. Meroauyeckue MaTepuaJibl 1JI51 CAMOCTOATEILHONH pad0Thl 00y4AIONIUXCSH MO AUCHHUILIAHE
(MoayJi10)

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayJUTOPHBIE 3aHATHS, HO yIEsIeT BaXKHOE BHUMAaHUE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpuoOpeTeHrs HeoOOXOUMBIX 3HAHUI U HaBBIKOB BaXKHA perysipHas padoTa ¢ KOHCIIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS padoTa HaJl yueOHbIM MaTeprayioM (yueOHUKA, TEPBOMCTOYHHUKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocCTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOTO MaTepuala; pelieHue 3aja4d u ypaKHEeHUu! 1o
o0pa3sily; pellleHre BapuaTUBHbBIX 33/1a4 U yIpaxxHeHUi; Eciu caMocToaTebHO He yaaeTcst pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMon AMCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKLIIMOHHBIX 3aHIATUHI, HA KOTOPBIX AAETCS
OCHOBHOM CHCTEMaTU3MPOBAHHBII MaTepHrall, IPaKTUUECKUX U Ja0OPATOPHBIX 3aHIATUN, IPEAIOIATratoINuX
3aKpeIuIeHNe U3y4EeHHOro MaTepraia v (OpMUpPOBAHKE Yy 00yUArOIIErocss HeOOXOAMMBIX 3HAHUH, YMEHUH U
HaBBIKOB. Kpome TOro, BaKHBIM 3TAllOM W3Yy4€HUs TUCLMILIIMHBI SBIAETCS CaMOCTOSATENIbHAS padboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPaKTUYECKUM U JJaOOPAaTOPHBIM 3aHSITUSAM, TOATOTOBKY K aTTECTAlIMOHHBIM paboTaM, MOATOTOBKY K
3a4€Ty.

JU1sl yCHEeIHOro OCBOCHM S JUCLUIUIMHBL  HE00XO0IMMO MOCEIIaTh BCE 3aHATHS, T.K. JIIOOOH MpoIycK
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JIEKIUAX.

[Tpuctynas K U3y4eHUIO TUCITUTUINHBI, HEOOXOIUMO 03HAKOMUTKCS ¢ coaepxkanueM PITJ] st
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOSATEIHHOU PabOTHI IO U3YUYCHHIO TUCIUTUIMHEI 00yJaroIMMcst He0OX0IMMO: 1) TOBTOPHTH
3aKOHCIIEKTUPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO U JIOMOJIHUTEIBHYIO JTUTEPATYPY; 2)
BBITIOJIHUTD MPAKTHYECKHUE 3a]]JaHUS B paMKaxX U3y4yaeMoOil TeMbI; 3) 03HAKOMUTHCS C METOUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00paTOPHBIX padoT; 4) MOATOTOBUTEH OTYETHI TIO BBITIOJTHEHHBIM
nabopaTopHBIM paboTaM; 5) MOATOTOBUTHCS B BHITIOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIINH € yKa3aHUEM 3TaIlOB UX (POPMHUPOBAHMSI B IPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

VK-1.1, YK-1.2, VK-2.4, YcTHBIN onpoc, TECTHI,

1 | Obuwereoperiiecie ponpock! Xuit OITK-1.3, OTIK-1.1, OTIK-1.4 | pemenne 3aau

OIIK-1.1, OIIK-1.3, OIIK- .
YCTHBIH OIpoC,

2 | CneumanbHbie BOIPOCHI XUMHH 1.4, OIIK-1.5, YK-1.1, VK-
1.2, VK-2.4 perieHue 3aaa4, TeCThI.
OIIK-1.1, OIIK-1.3, OIIK- CTHBL OMDOC
3 |3auér 1.4, OTIK-1.5, VK-1.1, VK- |7 poc,

pE€mCHUC 3a1a4, TCCTHI.

1.2, VK-2.4




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEepU3YIOIIUX ATArbl (POPMUPOBAHUS KOMIIETEHIIHH B MPOLIECCE OCBOEHUS AUCLUTIIIHHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEeMECTp ISl TPOBEPKHU C(HOPMUPOBAHHOCTH MHIMKATOpa gocTkenus komnerenuii OIIK 1.1, 1.3, 1.4,
1.5, VK. 1.1,1.2,24

ATttectanimonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUECKast CBSI3b, KI1acChl
HEOPraHMYECKUX BEIECTB, 9KBUBAJICHT, KHHETUKA XUMHUUECKUX PEaKIIHii

ATtTectanonHas pabota Ne2 BKItOUaeT B ce0sl TEMbI: AJIEKTPOJIMTUYECKas nuccounanus, pH,
TUAPOJIU3 COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3Us
METAJIJIOB, KECTKOCTH BOJIBI.

Bapuant 3aganuii 111 ATtectaninoHHONW padoTsl Nel

Nel. OnpenenuTs 4KCIIO 3JIEKTPOHOB B aTOME IIUHKA. 3alUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoHpurypanuto aroma. KakoBa BaJIeHTHOCTh aTroma’?

Ne2. 3anucars IpOTYKTHI peakiuy, pacCcTaBbTe KOAPPHUIIUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

Ca0O + KOH = ...

No3. IIpu B3aumojieiicTBun 3,24 r TpEXBaJIGHTHOTO MeTajlla ¢ KUCJIOTOM Boiaensercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure s3KBUBaieHTHYIO, MOJIBHYIO M aTOMHYIO MacChl MeTasuia.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTalu3aTopa
sHeprus aktuBauuu ymenbmaercs ¢ 70 kJx go 50 x/x?

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

Bapuant 3aganuii 1uig ATtectaiiuoHHON paboThl Ne2

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

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

Ne3. PacctaButh K03(pPUIMEHTHI B YpaBHEHUSIX PEAKIIMI METOI0M 3JIEKTPOHHOTO OajaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakIuy yKa3aTh, KAKOe BEIIECTBO SIBIISIETCS
OKHCITUTEJIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

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

Ne4. Beraucauth 3/1C raabBaHUYECKOTO AJIEMEHTA, COCTOAIIETO M3 TUIACTHH KaJAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIlMCaTh YPaBHEHHUS dJICKTPOAHBIX mporieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

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



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

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

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

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

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUILIMHBL U AaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

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

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETHUYECKHIE 3HAHUS JUIsl BHIOOPA METOINKH BBIITOJIHEHHS
3aJIaHUI;

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

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

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

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

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

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, IMHIBUCTUYECKH U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAas pab0oTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHE B TPYNIIOBbIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

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




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

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

- UCITIOJIB30BAaHUEC Hay‘-IHOI\/'I TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC 1 JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaZICET HUHCTPYMEHTApUEM y4E€OHON AMCLUILIIMHBI, YMEHUE €T0 UCII0Ib30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIBTYPbI UCIIOJIHEHMS 3a/IaHUN;

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYIIOBIIETBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCIUIUINHE;

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

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHB KYJIbTYPhI UCIIOJHEHHUS 3a1aHU;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JIsl IPOBEACHUS POMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BOMPOCHI 1751 IPOBEACHUS IPOMEXYTOUHOM aTTecTalluy 00yYaromuxcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. Knaccugukaius HeOpraHn4eckux CoeIMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEIHHE,
KHCJIbIE, OCHOBHBIE): HA3BAHUS, OCHOBHbIE XUMHUYECKHE CBOMCTBA.
2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3HUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynnaa. [Ipasuno KieukoBckoro. CTpoeHue 31eKTPOHHBIX 0007104eK

(98]

aTOMOB.
. [lepuoanueckuii 3akoH u nepuoanyeckas tabnuna J{. 1. Menaeneena.
. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJsIpHAasi, HOHHASI CBS3b.
. XumMuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.
. KommniekcHbie coeiMHEHUs: CTPOCHHE, MTOTyYEeHUE, HOMEHKJIaTypa.
. CkopocTh XuMHUeCKUX peakiuii. OCHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh PEAKITHIA.
. Kunetnka xuMuueckux peakuuid. 3aKoH JAelcTByOmMM Macc. I3MeHeHrne CKopoCcTH npu
M3MEHEHUU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.
10. Temmeparypa kak ¢pakTOp KHHETHUKH XUMUYECKIX PEAKI[Hii: BO3ICHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
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MIPUHIIMI JEHCTBUS HA MEXAHU3M PEaKIUi.

11. XuMHuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHHUS, 3aIUCh KOHCTAHTY PaBHOBECHS B 00IIEM
Buje. [Ipunuun Jle [llatense. BiusitHue Temnepatypsbl, 1aBJICHUS U KOHLIEHTPAIIMN BEIIECTB Ha CMEIICHUE
paBHOBECHS.

12. CiocoObI BeIpaKeHHS KOHIICHTPAIIMU PAaCTBOPOB: Ha3BaHUs, (HOPMYJIbI, CIUHUIIBI U3MEPEHUS.

13. DnektponuTtrueckas aucconnanus. CUIbHBIC U CIIa0bIe AJICKTPOJIUTHI: ONPECICHHUE, IPUMEPHI.
CreneHb ¥ KOHCTaHTa auccoranu. CMEeHne XMMUIECKOT0 PAaBHOBECHSI TIPH TUCCOIUAINH (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OJHOMMEHHBIX HOHOB).

14. NonHoe npousBeeHue Boibl. Bomopoaublit mokasarens cpenpl. PacueT pH cuiabHBIX B cltaObIx
3JICKTPOJIUTOB.

I'uaponus coneli. CMeneHrne XMMUYECKOT0 paBHOBECHSI TIpoIecca THAPOIIU3a (TeMreparypa,
paz0aBiieHHe, OTHOUMEHHBIC HOHBI).

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

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

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

18. I'ampbBaHMYECKUH DJIEMEHT: MPUHIIUI PAOOTHI, MPOIECCHI HA KaTO/Ie, MPOIIECCHl Ha aHOJIE,
OTJIMYHWE OT 3JIEKTpoJin3a. Y paBHeHUE HepHCTa — BEIYKCIICHHE MTOTEHIIMANA IS 1eKTpoaa. CTaHaapTHBIN
31eKTpoaHbIN oTeHnuat. J/]C rajpBaHMYECKOro dJIEMEHTA.

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

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

21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE ¥ THIPABINYECKUE BKYIIINE
CTPOUTEIIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYUYEHUU U TBEPACHUHU.

22. [lonumepHble MaTepUaIbl, UX 0COObIE CBOMCTBA, OCHOBHBIC BHJIBI TTOJIUMEPOB, O0JIACTH UX
MPUMEHEHUS.

7.4.2. llpakTrueckue 3aJanus sl TPOBEICHUS POMEKYTOYHON aTTECTAIlUUA 00YyUaIOIUXCs

1. HanucaTh ypaBHEHHE XMMUUYECKON pEeaKLMH, PACCTABUTh KOAPPHUIIUEHTHI.

2. PaccunTath BBIXOJ MPOYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccunrats TenaoBoil 3¢ ekt XUMHUYECKOH peakIii.

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

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

6. Paccunrarh 3Hau€HHE BOJOPOIHOTO MOKA3ATEINS CPEBL.

7. Hanicats ypaBHEHHE TUAPOIN3a COJIH.

8. CocTaBUTh CXEMY IaJIbBAHUYECKOTO JIEMEHTA, paccuuTars JJ[C aToro anemeHTa.

9. BeruncauTh Maccy BEIIECTBA, BBIIEIUBILErOCS P 3JIEKTPOIU3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, ONIPENETUTh OKUCIUTEND U
BOCCTAHOBUTEb.

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

12. CocTaBUTh CXEMY JIEKTPOXUMUYECKON KOPPO3UH METAIIIIOB.

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

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

7.5. Metoanyeckne Matepuasl, OIpeIesSoIne MPOLeaypsl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onpiTa NPO(heCCUOHATBHON eI TeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHHA
[Ipouenypa npoBeneHNs IPOMEKYTOUHOM aTTeCTAllMU U TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH
periaMeHTHpYeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPraHU3aluy U
IIPOBEJICHUS TEKYIIEr0 KOHTPOJISL yCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTallui 00yJarommxcsl.
[Iponenypa onernBanus GOpMUPOBAHUS KOMIIETSHIIMNA IPU MPOBEIECHUH TEKYIIIET0 KOHTPOJIS IIPUBE/ICHA B



1. 7.3. TUnoBbie KOHTPOJIbHBIE 33/IaHUS UM UHBIE MAaTEPHAJIbl TEKYILIETO KOHTPOJISI TPUBEACHBI B 1. 7.2.
[TpomexxyTouHasi aTTecTalys Mo TUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa. 3aueT MPOBOAUTCS C yUETOM

PE3yJIbTaTOB TEKYLIET0 KOHTPOJIS B CEMECTPE.

7.6. Kputepuu onieHuBaHus cGOPMUPOBAHHOCTH KOMIIETEHIIMN TIPY TPOBEICHUH IPOMEKYTOUHON

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

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 33JaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

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

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

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

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

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpa METOTUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

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

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETEHIINNA, 3aKPETIJICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

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

OneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIIICTCS, €CIIU CpeHee apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIIBHOY/ «HE 3aUTEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOE
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOAUMOM /1151 OCBOCHUS TUCLUTIIIMHBI

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

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 I'mnaka H. J1., TTonkoB B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mockaa: FOpaiit, 2020 451561
JIOMOJHUTEILHAS JUTEPATYPA
1 Cwmapsirus C. H., Heopranunueckas xumust. [Ipaktukym, Mocksa: https://urait.ru/bcode/
W3parensctBo FOpaiit, 2019 425492

Bunkosa H. I'., bensiesa O. f1., Komesa H. B., Hymraea A. B., llymkuna A.

2 A., Tlony6osipunos I1. A., EnaneBa C. U., O6mas xumus. [Ipaktukym,

http://www.iprbooksh

Ilen3a: [leH3eHCKMI rOCY1apCTBEHHBIM YHUBEPCUTET APXUTEKTYPHI U op.ru/75310.html
ctpoutenscTBa, ObC ACB, 2013

3 | AxwmeroB H. C., O6mias u Heopranudeckas xumusi, CI10.: Jlanp, 2014 50

4 Ienbman M. U., FOctparos B. I1., Heopranuyeckas xumus, CaHKT- https://e.lanbook.com
[TetepOypr: Jlans, 2022 /book/210713




OO6yuaromuecst u3 yrciia nHBaMIO0B 1 Jiui] ¢ OB3 o0ecrieunBaroTCs IeYaTHHIMU U (WITH)
JIEKTPOHHBIMU 00pa30BaTEeILHBIMK pecypcaMu B popMax, aJlaliTHPOBAHHBIX K OTPAHUYCHUSIM HX

3JI0POBBSI.

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

OCBOEHUS JUCLMILIMHBI (MOJYJIs1)

HaumenoBanue pecypca cetu «MHTEpHET»

DIEeKTPOHHBIN ajipec pecypca

O6mas xumus asa cryaertoB CIT6IACY

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

XUMHUS B CTPOUTENIBCTBE

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

[TerpoBa XUMU A BAXYIINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

OcHoBbl xumuH. MHTepHET-yueOHUK (A. B. Manyiinos, B. H.
Poguonos, HI'Y, HoBocubupck)

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

8.3. [lepeueHb COBpEMEHHBIX MPOPECCHOHATBHBIX 0a3 JAHHBIX ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

DNIeKTpOHHO-O0nOIMoTeuHas cucrema uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DNIeKTpOHHO-O0uOIMoTeuHas cucrema u3aarenscrsa "FOPAUT"

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

[Tepunonnueckue nznanus CII6IACY

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

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

Nudopmanmonnas cetb CHEMMET (Poccust) Ha cepBepe XUMHUYECKOTO
dakynbrera MI'Y sBIsIeTCSI COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMUHU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI ), paclipe/ieJICHHbIX Ha -CEpBepax B
npeJienax poccuiickoit yactu cetu Internet u BkitoyaeT 0TeuecTBEHHBIE U
3apyOexHble THHOPMAIMOHHBIE PECYPCHI 110 XUMHUHU

www.chem.msu.su

Enunblil 31eKTpOHHBIN pecypc yd4eOHO-METOAMYECKON JIUTEPaTyphl
CIIoI'ACY

www.spbgasu.ru

Poccuiickas rocygapcTBeHHasi OnbanoTeKa

www.rsl.ru

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

https://www.elibrary.ru/

WHTepHeT-TpeHaxepbl B chepe o0pazoBaHMs

http://www.i-exam. ru

Cucrema aucraninmonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DNeKTPOHHO-0MOIMoTeyHas cructeMa uznatenscrsa ""Jlane"

https://e.lanbook.com/

8.4. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTUH, UCIOIb3yEMBIX NP OCYIIECTBICHUU 00pa30BaTeIbHOIO
npoliecca 1o JUCIUIIMHE, BKII0Yas MepeueHb JUIEH3HOHHOTO M CBOOOIHO paclpoCTpaHsieMOro

porpaMMHOTI O obecrnieucHUs

HanmenoBanue

Crioco6 pacrpocTpaHeHus
(JTMLIEH3MOHHOE MM CBOOOIHO
pacnpocTpaHsIeMoe)

LibreOffice

CBOOO/IHO pacIpoCTPaHIEMOE




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITEIbHON paboThI

HanmenoBanue y4eOHBIX ayIUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

40. JlabopaTopus SKCIEpUMEHTAIBHOU (PU3UKH U
XUMHH

Va. Eroposa 1.5/8

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

Becsr 1aboparopusie 1100. Becsr mabopaTtopable
BJIT®-2200 I'. pH-metp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-metp- MumuinBonsT™eT p pH
-150MU. AxBanuctumisat op AlDa-4-. Acriupatop
AM-5M. Becwst GR-120. Becwr maboparopusie BJITO-
2200.

Becni nabopatopubie BJIT2-150. MonomeTtp-
u3mepurens "Craryc-2". Kongykromerp ECTestr Low
MIBIJICBIIAT 03AIIUIIICHHBIH

KapMaHHbBIN 0e3 nmoBepku. [leus mydensnas 3nCHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTpuy. 1ab.
"Craryc".

Cuerunk aspononos CAIIOMP-3K. CymmunbHblii
mkadg NOL 24/200. YcraHoBKa TUTpOBaJIbHAS
1200*643*1830.

[Ikad BBHITSXKHOI € IOJIBOJOM BOJIbl. MarHuTHAS
memranka [19-0319. Marautnas memanka [13-6100.

MarnutHasa memainka [196110 ¢ mogorpesom
1.75.45.0020

40. YueOHble ayTUTOPUU TSl IPOBEACHHUS
JIEKI[MOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH
JEKIMOHHOI'0 TUIA, KOMIUIEKT MYJIbTUMEIUNHOTO
o0opynoBaHus (IIEPCOHAIBHBIN KOMIIBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JTIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noakroueHue Kk komnsiorepHoit cetu CII6I'ACY,
BbIX0J B MIHTEpHET

40. YueOHbIe ayTUTOPUU TSI TIPOBEACHHUS
MPAKTUYECKUX 3aHSATUH, TPYIIOBBIX U
WHAWBUAYAIbHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJIA U TPOMEXKYTOUYHOU aTTeCTallun

KomMruiext MynbTUMeIniiHOT0 000py10BaHU
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
yueOHOW MeOenu, MOJKIIYeHNE K KOMITbIOTEPHOM
cetu CIIOBI'ACY, Beixon B MHTEpHET

40. ITomemieHus A1 CaMOCTOSITENILHOM pabOTHhI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, aya. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qs mur ¢ OB3 (cucremuslii 610K,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYECHHUEM K
cet «HTEepHeT» U obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

Jliis nuBanuaoB u i ¢ OB3 obecrieunBaroTcs CrieliMaibHbIE YCIOBUS ISl IOTyYEHUS
0o0pa30BaHMs B COOTBETCTBUHU C TPeOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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