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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

HCJ'IBIO OCBOCHHEC NJUCHUIIIIMHBI ABJISACTCA MOJTYUYCHUC 3HAHUH 110 XUMHU, O6€CH€HHB3IOHlCﬁ OCHOBY

MOATOTOBKU OakasiaBpa, JOCTATOYHOM JIJISl PEIICHUS

IMPOU3BOJACTBCHHO-TEXHOJIOTHYCCKUX, OPraHU3allMOHHO-YIIPABIICHYCCKUX, HAYYHO-

HCCIICO0BATCIIbCKUX U IIPOCKTHBIX 3a71a4.
33,[[3‘11/1 AUCHUILITIMHBI COCTOAT B U3YUCHHUH:

1. COBPCMEHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHUHU BEUICCTBA, O 3aBUCUMOCTH CTPOCHUSA U
CBOMCTB BEIIECTB OT IOJ0KCHUS COCTaBJIAIOIIMNX HUX 3JICMCHTOB B Hepnozmqecxoﬁ
CHUCTEMCE U XapaKTepa XHUMHUYECKOH CBI3H IIPUMEHUTCIIBHO K 3aJladyaM XHUMHYSCKOHN

TCXHOJIOI'NH,

2. IIpHUPOABI XUMHUYCCKUX peaKuHﬁ, HCITIOJIB3YEMBIX B IMIPOMU3BOACTBE XUMHUUYCCKUX BCIICCTB U
MaTCpruaJIOB, KHHETHYCCKOI'O U TCPMOJMHAMUYCCKOI'O IMOAX0J0B K OIMMCAHHUIO XUMHWYCCKUX ITPOLCCCOB C

LEJIbI0 ONTUMH3ALNU YCIIOBUN UX
MPAaKTUYECKOMN peallu3alni;

3. BOKHEUIIIUX CBOMCTB HEOPTraHUYECKUX COCAMHEHHUI 1 3aKOHOMEPHOCTEH UX U3MEHEHUS B
3aBUCUMOCTH OT IIOJIOKEHHS COCTABIIAIOIIMX UX JIEMEHTOB B [leprnoanueckon cucreme;
4. COBpEMEHHBIX TCH/ICHIIMM pa3BUTHUSI HEOPTaHUYECKON XUMUHU U HEOPTaHUYECKOTO

MaTepHaIOBEICHYSL.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI MO JUCIUILIHHE (MOYJII0), COOTHECEHHBIX C

HHAUKATOPpaAMH JO0CTUKCHUS KOMIIeTEeHIInii

Kon n HaumeHoBanue Kon u HaumeHoBaHuE [TnanupyemMblie pe3yJIbTaThl 00YUCHHS 110
KOMIIETCHITNH WHJIUKATOpa JOCTHKCHUS JTUCIUILUTNHE, 00€CTICYMBAIOIITNE JOCTHIKCHHUE
KOMITETEHITUU IaHUPYyeMbIX pe3yibTaToB ocBoenus OITOIT
OIIK-5 Cnocoben OIIK-5.1 leMmoHCTpHpYyeET 3HaeT
HCIIOJIb30BaTh CBOMCTBA 3HaHHUE 00JacTe MpUMEHEHUs, |O00IIHe 3aKOHOMEPHOCTHU MPOTEKaHUS
KOHCTPYKIITMOHHBIX U CBOWCTB, XapaKTEPUCTHUK U XMMHYECKUX  MPOIECCOB  MPUPOJHOTO U
3JIEKTPOTEXHUYECKUX METO/IOB UCCJICI0BaHUS MIPOU3BOACTBEHHOI' 0 XapakTepa.
MaTepUalioB B pacyeTax KOHCTPYKIIMOHHBIX yMeeT
MapaMeTpoOB U PEKUMOB MaTrepuasoB, BEIOUpaeT pemiatb  3aJadyd  MPEIMETHOH  00JyacTH,
00BEKTOB KOHCTPYKIIMOHHBIC MaTepHUAIbl | OTIPEACIIATh HaIpaBJICHUs XUMHYECKUX
npodecCHOHATbHON B COOTBETCTBUHU C TPEOYEMBIMHU | B3aUMOICHCTBHUH.
JIeATeIIbHOCTH XapaKTepPUCTUKAMU IS BJIajJieeT
HCIIOIB30BaHUS B 001aCTH HaBbIKAMH TPUMEHEHHUS MaTeMaTUYeCKOTO
npodeCcCHOHATBHON arrapara Jijisg pelieHus XMMUYECKUX 3aj1a4d U3
NEATEeIbHOCTH 0OIIENHKEHEPHBIX U CIISIIUATbHBIX TUCIUTIIAH
npoduIHM3aIum;
ONBITOM HCHOJIb30BAHUSI OCHOBHBIX METOJIOB,
CIIOCOOOB U CPEJICTB MOJYYCHHS ¥ TIEPEPaOOTKH
uHopMaruu JUIsI  pelIeHUsS KOMIUICKCHBIX
MHXEHEPHBIX 33/1a4.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl
Jannast tucruIuinHa (MOoyib) BKiIroueHa B brnok «/luctummnel, mogynu» b1.0.13 ocHOBHO#
npodeccuoHansHOM 006pa3zoBaTenbHOM mporpammbl 13.03.02 DnekTpodHepreTuka u AMEKTPOTEXHUKA U

OTHOCHUTCS K 0053aTE€IIbHOM YacTH y‘-IC6H01"O IJ1a”Ha.




JlucuuiimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHIECKOTO U €CTECTBEHHO-HAYYHOTO IIUKJIA U
OCHOBBIBACTCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, TPHUOOPETEHHBIX B PE3YJIHTATE OCBOCHUS XHUMHH
(6a3uCHBIN ypoBeHbB), PU3UKHU U MATEMATHUKH TPU MOTYYCHUH CPEIHEro 00IIero 00pa3oBaHus. Y CIICIIHOMY
OCBOGHUIO JUCIUILIMHBI COMMYTCTBYET NMapauIeIbHOE U3ydeHNe (PU3UKHU U MATEeMAaTUKH KaK 0a30BBIX
€CTECTBCHHO-HAYYHBIX JIUCITUTUIHH.

J1Jis yCTIenrHoro OCBOCHHUSI TUCITUTUIMHBI CTYICHT JIOJKEH:

3HATH:

1. BaxkHEHIIIMEe XMMHUYECKHE TTOHSITHS: BEIIECTBO, XUMHYECKHUA AIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEIIbHBIC aTOMHAsI U MOJICKYJISIPHAS. MACChI, HOH, aJUIOTPOTIHSI, U30TOIBI, XUMUYECKas CBS3b,
AJIEKTPOOTPHUIATEIHLHOCTh, BAICHTHOCTD, CTETICHh OKUCIICHHSI, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00beM,
BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOSHUSI, PACTBOPHI, AIEKTPOIIUT U HEIJICKTPOJIHT,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINS, OKUCITUTETh ¥ BOCCTAHOBUTEh, OKUCIICHHE U BOCCTAHOBJICHHE,
TEIUIOBOM 3(PPEKT peakinu, CKOPOCTh XUMUIECKON PEaKINM, KaTallu3, XUMUYECKOE PAaBHOBECHC;

2. OCHOBHBIE 3aKOHBI XMIMHH: COXPAaHEHHS MAaCChI BEIIECTB, IIOCTOSIHCTBA COCTaBa, [lepuoaudeckuit
3aKOH;

3. OCHOBHBIC TEOPUU XUMHH: XUMUYECKON CBSI3H, AIEKTPOIUTUICCKON JUCCOIUAINY;

4. BaKHEHIIINE BEUIECTBA M MAaTEPHAIIbl: OCHOBHBIEC METAJUIBI M CILJIABBI, CEpHAs, COJISTHASI, A30THAS U
YKCYCHAsl KHCIIOTHI; IIIEJI0YH, aMMHAK, MUHEPAJIbHBIC YI0OPEHUs, METaH.

YMETh:

1. Ha3BIBATh HEOPTAHWYCCKHUE BEIIECTBA MO «TPUBHAIBLHON WIIM MEXITYHAPOIHOH HOMEHKIIATYPE;

2. OIPEIEIIATh: BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHUYECKUX JICMCHTOB, THIT XUMUYECKON
CBSI3U B COCIMHEHUSX, 3apsi]] MOHA, XapaKTep CPelibl B BOJHBIX PACTBOPAX HEOPTAaHUYCCKUX COCIUHCHHUIA,
OKHCITUTEIb U BOCCTAHOBUTEIIB;

3. XapaKTepu30BaTh: JIEMEHThI MAJIBIX TIEPUOJIOB IO UX MOJOXeHHIO B [leprnonuieckoii cucteme
J.1. MenpeneeBa; o01Ire XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHCHUIA,

4. 00BSICHATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS; IPUPOILY XUMHUECKOM
CBsI3U (MOHHOM, KOBAJICHTHOM, METAJJTHYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKIIUU 1
TIOJIOKCHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IHMUHBIX (PaKTOPOB:

5. BBIIOJHATh XUMUYECKHI SKCIICPUMEHT 110 PACIIO3HABAHUIO BKHEHIIINX HEOPTaHUICCKUX
BEIIIECTB;

6. TPOBOANTH CAMOCTOSITENIbHBIN MOMCK XMMHUECKON HH(POPMAIIH C UCIIOIF30BAHUEM PA3IUYHBIX
UCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3JaHHUI, KOMIBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ncmnonb3oBaTh KOMIIBIOTEPHBIE TEXHOIOTHH U1 00pabOTKU U Tiepeaaun
XUMHUYECKOH MH(POPMAIUH U €€ TIPEICTaBICHUS B Pa3IMYHbIX (hOpMax; MPOBOIUTH KPUTHUECKUN aHAIIN3
JIOCTOBEPHOCTH XUMHUYECKOU

nH(pOpMaIINHY, TTOCTYMAOIIEH U3 Pa3HBIX HICTOYHHUKOB.

BIIA/IETh:

1. moaxonamMu K 0OBSICHEHHIO XUMUYECKUX SBJICHUH, POUCXOIAIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTBE;

2. MeToJIaMU OTIpeeNICHUs] BO3MOKHOCTH MTPOTEKAHUS XMMHUECKUX MPEBPAIIeHU B PA3INYHBIX
YCIIOBUSX U OIICHKHU MX TOCJIEICTBUM;

3. cnocobamu 6e30macHOro o0palleHus ¢ TOPIUYUMU U TOKCHYHBIMU BELIECTBAMH, J1a00paTOPHBIM
000opyI0BaHNEM;

4. MeTo/IaMy TIPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIICHTPAITUH.

No Ko n HaumMeHoBaHHe HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JOCTHIKEHHST KOMIICTCHIIMHI
1 |[Oxonorus VK-8.1
2 |bBe3omacHOCTh KU3HENEATECILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMU4YeCKHUX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYIO PadoTy 00yUYaromuxcst




W3 HuX 9acel

Kype

. Bcero Ha
Bupn yuebHoit paboTh
4acoB MPAKTHYECKYIO 1
HOHFOTOBKy
KoHTakTHas padora 8 8
Jlextmonnsbie 3ausatus (JIek) 4 0 4
Jlaboparophsie 3ausTus (J1ad) 4 0 4
HMHast KOHTaKTHas padoTa, B TOM YHCJIE:
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPoeKTy),
KOHTPOJBLHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCcTalluio (cJaJa 3a4era,
3adeTa ¢ OICHKOM; 3aIuTa KypCOBOH PabOThI
(mpoekTa); cnaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHUIO
(KOHCYIBTAITUS TIepeT PK3aMEHOM H cliada
Yacel HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 60 60
O61ast TPY10EMKOCTh AUCHUMILIHMHBI (MO1YJIs1)
Yachbl: 712 72
3a4eTHbIe eTUHHUIBI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
5.1. Temaruueckuit maH TUCUMILIUHBI (MOJTYJIS)

Konrakrthas pabora (1o yueOHbIM
3aHATHSIM), Yac. Kon
HHIAKATOP
o a
JIEKITUHA 113 JIP Bcero
Ne Pasznmensl qUCIUTIIHHEI 5 Tt CP > | mOCTHXKEHH
Jac.
U3 HUX U3 HUX U3 HUX !
Ha Ha Ha KOMIICTCHIT
BCEro TpaKTH- BCEro TpaKTH- BCEro TpaKTH- nn
YECKYIO YECKYI0 YECKYI0
moaro- moaro- moaro-
TOBKY TOBKY TOBKY
L1 paznen. OoieTeopeTuIecKe
BOIPOCHI XUMUU
OO0111eTEOPETUYECKHUE BOIIPOCHI
1.1. p p 1] 4 4 34 | 42 | OIK-5.1
XUMUH
2. |2 paznen. CnenuanbHble
BOIIPOCHI XUMHUH
2.1. | CriertnasibHBIE BOMIPOCH! XUMuH | 1 26 26 OIIK-5.1
3. |3 paznen. Kontpoib
3.1. [3auér 1 4 OIIK-5.1
5.1. JIexuun
Ne | HaumenoBanue pazjena .
. HaumenoBanue u kpaTkoe coaepkaHue JeKIun
pas3n 1 TEMBI JIEKIUH
06 CrtpoeHue aToMa U CUCTEMAaTUKA XUMHUYECKUX DJIEMEHTOB
1 HICTCOPETHHCCKIE CoBpeMeHHOEe TIPEICTABICHUE O CTPOCHUH aToOMa.
BOMPOCHI XUMUH CucremMaTnKa XUMHYECKHUX 3JIEMEHTOB 10 CBOMCTBAM.
06 XuUMHUYEeCcKas CBSI3b M MEKMOJIEKYJIIPHbIC B3aUMOJIEUCTBUS
1 IETCOPCTHHECCKUC | OchoBHBIC BUIBI XUMHYIECKOI CBSI3H.
BOTIPOCHI XUMUH BraustHue THIIa CBsI3M Ha CBOMCTBA BEIIECTB.

5.2. JJaGoparopubie paboThI

HaumenoBanue pasnena

pﬁn U TEMBbI J1a0OpaTOPHBIX HaumenoBanue u coniepxkanue 1a00paTOpHBIX paboT
pabot
1 O6miereopernueckne | Kiaccubukanus HEOPraHMIECKUX COEIMHEHUH.
BOMPOCHI XUMUK N3yueHune cBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUH.
X¥UMHS METAIIIOB
1 Obuiereoperuyeckue N3ydenue peakiuii B3aMMOJICUCTBUS METANIOB C BOAOW, KHUCIIOTAMH,

BOITPOCHEI XUMHHN

aiejao4aMu.

5.3. CamocTosTenpHas paboTa 00y4aromuxcs

Ne | HaumeHnoBanue pasnena .
ConeprxkaHne caMOCTOSITETFHON paboThI
pa3a| AMCUMILIMHBI U TEMBI
06 CrpoeHue aToMa U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB
1 IMETCOPETHHCCKUC 1 paGoTa ¢ OCHOBHOM M IOTIONHUTEIBHOI JMTeparypoil. BelroaHenue
BOTIPOCBI XHMHH JoMalnHuX 3agaHuid. [loaroroska k 3a4€ry.
1 Ob6mereopeTndeckrue | XUMHUYECKasi CBSI3b U MEKMOJICKYJIIPHBIE B3aMMOICHCTBHS.

BOITPOCHI XUMUHU




Pabora ¢ OCHOBHOU U JOMOJHUTENIBHOMN TUTEpaTypoil. BeimonHenue
JoMainHux 3agaHuid. [loarotoBka k 3a4€Ty.

OO6mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHBI U IIOHATUS XUMUHA
PaboTa ¢ OCHOBHO¥ U JOMOJHUTENILHON JIUTepaTypoid. Beimonnenue
JoMaiHux 3agaHuid. [lonrotoBka k 3a4€Ty.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

Krnaccudukanus HEOpraHM4eCKuX COeTMHECHUN

Odopmienue oruéra o JadopaTopHoi padore, paboTa ¢ OCHOBHOH U
JIOIIOJTHUTEIIbHOW JIMTEPAaTypOi. BeIloNIHEHNE TOMALIHUX 3aJaHUM.
[ToaroroBka K 3auéry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

DHepreTuka XUMHUISCKUX PeaKIuii
PaboTa ¢ OCHOBHO¥ U JIOMOJHUTENILHON JUTepaTypoid. Beimonnenue
JomaiHux 3aaanuil. [loaroroska k 3auéry.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

XuMHUecKasi KHHETHKA U PABHOBECHE
PaboTa c OCHOBHO¥ U JOMOJHUTENILHON JUTepaTypoid. Boimonnenue
JoMaiHux 3agaHuid. [lonrotoBka k 3a4€Ty.

OOmmereopeTnyecKue
BOITPOCHI XUMHU

PacTBOpBI 1 CBOMICTBA paCTBOPOB
PaboTa ¢ 0CHOBHOI U JOTIOJTHUTEIIBHON JTUTEpaTypoid. BeimmonHeHne
JomamHux 3aaanuil. [loaroroBka k 3auéry.

OOmmereopeTnyecKue
BOIIPOCHI XUMHU

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIMU
PaboTa ¢ 0CHOBHOH U JOIIOJTHUTEIIBHON JTUTEpaTypoid. BeimmonHeHne
JomamHux 3aaanuil. [loaroroska k 3auéry.

OOmmereopeTnyecKue
BOITPOCHI XUMHU

XuMusi METAJIIIOB

Odopmiterne oT4ETOB 110 JTAOOpPaTOPHBIM paboTat, paboTa C OCHOBHOH U
JIOTIOJIHUTENIbHOM TuTeparypoi. BEITIOJIHEHE TOMAITHUX 33/ IaHUH.
[ToaroroBka K 3auéry.

OO01meTeopeTHIYECKHE
BOIMPOCHI XUMHHU

OCHOBBI JIEKTPOXUMHUHU

Bo3HukHOBEHHE CKayKa MOTEHIMala Ha TOBEPXHOCTHU pa3jiesia MeX 1y
METAJIJIOM U pacTBOopoM. Bosopoanslii anektpoa. CTaH1apTHbIE
SIIEKTPOJHBIC OTEHINAIKI. Y paBHeHHEe HepHcTa. Psij akTuBHOCTH
MeTajjaoB. XUMHUYECKHE CBOMCTBA METAJIJIOB.

["anbBaHWYECKHE DIIEMEHTBI. Y CTPOKUCTBO AemMeHTa Jlanmansa — Skoowu.
Pacuer D]IC.

OnpeneneHre KaToAHbIX U aHOAHBIX MPOIECCOB MPHU DJICKTPOJINU3E,
OIpeeNeHue MPOAYKTOB 3JIEKTPOIIM3a, 3aK0H Papajes.

OO0rmeTeopeTHIYECKHE
BOIMPOCHI XUMHHU

OCHOBBI JIEKTPOXUMUU. ["abBaHUUECKHUE AIIEMEHTHI.
Pabota ¢ OCHOBHOM U JONOJHUTENIBHOMN TUTEpaTypoil. BoimonHenue
JomamHux 3aaanuii. [loaroroska k 3a4éry.

CHCI_II/IaJ'IBHLIC BOITPOCKHI

XUMHNHU

Koppo3sus metamioB. MeTop! 3aIUTHI OT KOPPO3UH.
OCHOBHBIE BU/IBI KOPPO3UH METAJUIOB, METO/IBI 3aIIUTHI U CHIKEHHS
CKOpPOCTH KOPPO3HUH.

CrnenuanbHble BOITPOCHI

XUMHHN

KOppO?)I/I}I METaJIOB. MeTO bl 3alIUThI OT KOPpO31uHn
Pemienue 3aaad, IoAroToBKa K 3aqéTy.

CrnenuanbsHble BOIPOCHI

XUMHHN

OCHOBBI OPraHUYECKON XUMUU U XUMHH TTOJIUMEPOB.
[ToaroroBka K 3auéry.

CHCLII/IaJ'ILHBIC BOITPOCHI

XUMHNHU

XuMudyeckue IMPONLECCHI B BAXKYIHIUX CTPOUTCIIBHBIX MaTCpHaIax
[ToaroroBka K 3auéry.

CrnenuanbHble BOIPOCHI

XUMHUHN

XUMHUUYECKHUE MTPOLECCHI B BSKYIIIMX CTPOUTENIBHBIX MaTepHaiax
Pabota ¢ ocHOBHOM U JOMOTHUTENBHOMN TUTEpaTypoil. Beimonnenue
noMaiHux 3agaHuid. [lonroroska k 3a4€Ty.




6. MeToguyeckue MaTepuaibl 1Jisl CAMOCTOATEILHON Pad0ThHI 00y4AIOIIUXCS M0 TUCIUNIHHE
(Moay110)

VYyebHas nporpaMma BKJIIFOUAET HE TOJBKO ayJAUTOPHBIEC 3aHATHS, HO YJEISET BAXKHOE BHUMAHUE
BHEAYIMTOPHOUN caMOCTOATEIbHOU paboTe cTyaeHTa. [t yCenmHoro 0CBOEHUsI TEOPETHUECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOJUMBIX 3HAHUHM U HABBIKOB BAKHA PETYJIIpHAs paboTa ¢ KOHCTIEKTOM
nexiuu (00paboTka TeKcTa); MOBTOpHAs paboTa HaJl y4eOHBIM MaTepuaioM (y4eOHUKA, IEPBOMCTOYHUKA,
JIOTIOJTHUTEILHOM JINTEepaTyphl, ayAH0- U BUJICO3ANKCEH ); COCTABICHUE TJIaHa U TE3UCOB OTBETA;
COCTaBJICHUE TAOJIHII JUIS CUCTEMATH3AIUN YIeOHOTO MaTepHralia; pelieHue 3a1ad U YIpaKHEHUH 110
o0pa3ily; peleHre BapuaTUBHBIX 33/1a4 ¥ YIpaXHEHUI; Ecu caMoCTOATeIhHO HE yaaeTcsi pa3o0paThes B
marepuaie, Heo0X0auMo c(hOPMYIHPOBATH BOTIPOC U 33/1aTh €T0 MPETO1aBaTel0 Ha JCKIUH, TPAKTUIECKOM
3aHSATUU, KOHCYJbTALIUH.

[IporpammMoi JUCHMIUIMHBI OIPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMaTH3WPOBAHHBIM MaTeprall, MPAaKTUHICCKUX U JJA0OPATOPHBIX 3aHATHH, MPEATIONAraroux
3aKpEIUICHHE M3YUYeHHOT0 MaTepuaia u opMUpOBaHUE y 00yUarommerocsi HEOOXOIUMbBIX 3HaHWH, YMECHUHN U
HAaBBIKOB. KpOMe TOro, B&XKHBIM 3TallOM HU3YUYCHHUSA AUCHUILIWMHBI ABJIACTCA CaMOCTOATCIIbHAA paGOTa
00yJaruXxcs, KOTopas BKIIOYACT B C€0s M3yYCHUE TEOPETUUSCKUX BOIIPOCOB JIUCITUILIMHBI, TTIOATOTOBKY K
MMPaKTUYICCKUM U JIa60‘paT0pHI)IM 3aHATUAM, IIOATOTOBKY K aTTCCTAllMOHHBIM pa60TaM, IIOATOTOBKY K
3a4€Ty.

I[JI?I YCIICHIHOIr0 OCBOCHUA JUCHUITIMHBI H€O6XOI[I/IMO II0CCIaTh BCC 3aHATHUA, T.K. JIF000H IIpOITyCK
3aHATHUA OCJIOKHACT OCBOCHUC IIPCAMCETA. Ha MMPaKTUYCCKUX U Ha60paTOpHI)IX 3aHATHUAX 3aKPCILIACTCA
MarTrepual, HU3JI0KEHHBIN Ha JICKIIUAX.

[Ipuctynas K U3y4eHHUI0 TUCIUILIMHBI, HE0OOX0IUMO 03HAKOMUTKCS ¢ coaepxkanuem PITJ] nns
CTYJEHTOB O4HOI (opMbl 00yueHus. [Ipu moAroToBke K MpakTUYECKUM U JaOOPATOPHBIM 3aHSATHUSIM U B
paMKax caMOCTOSATEIbHON PabOThHI MO U3YYCHUIO TUCIUILUIMHBI 00yYaromuMcs Heo0xoauMo: 1) MOBTOpUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuall, UCIIOJIb30BaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO TUTEPATYPY; 2)
BBIMIOJTHUTH NMPAKTUYECKUE 33/1aHUS B paMKaxX U3y4yaeMol TeMbl; 3) 03HAKOMUTHCS C METOAMYECKUMU
YKa3aHUSAMHU K BBITIOJHEHUIO J1a00paTOPHBIX padoT; 4) MOATOTOBUTH OTUYETHI IO BHITIOJTHEHHBIM
1ab0paToOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIIMOJIHEHUIO aTTECTAIIMOHHBIX padoT.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJIS yCIeBAEMOCTH H MPOMEKYTOYHOM
aTTecTanuy 00y4arImXxcs 1o JUCHHUIIMHE (MOLYJII0)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B POLIECCE OCBOCHMSI JTUCIUIUIMHBI

Kox u Haumenosanue

o Bun orteHOuHOTO
WHJIMKATOpa KOHTPOIUPYEMOM

Ne KOHTpOHI/IpyeMBIe pas3aciibl JUCHUITIIINHBI

n/m MOAYJIst cpelcTBa
(o) KOMIICTCHITHH peAl
VY CTHBIN OIPOC, TECTHI
1 | OOmereopeTnueckre BOMPOCHl XUMUU OIIK-5.1 poc, ’
pelieHue 3aaa4
CTHBIW OIPOC
2 |CnenuanbHble BOIPOCH XUMHUH OIIK-5.1 Y poc,
pelIeHue 3a1a4, TECTHI.
3 [3auér OIIK-5.1 YCTHBII OTIPOC,

PEICHUC 3a/1a4, TCCTHI.




7.2. TunoBble KOHTPOJIbHBIE 33JJaHUS WJIM UHBIE MaTepUaIIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MIPOIECCE OCBOCHUS TUCIIUTUTMHBI

[Tonydenue 3a4€ta 1Mo MUCHUTUTMHE MIPEATONIATaeT BHITIOJHEHUE IBYX aTTECTAIIMOHHBIX padoT 3a
CeMeCTp JJIs IPOBEPKHU c(HOPMUPOBAHHOCTH MHIUKATOPa JOCTHKeHus kommereHuii OITK-5.1

KypcoBbie mpoekTs (paboThl) y4eOHBIM ITAHOM HE MPEAYCMOTPEHBI

ATtTectanmonHas pabora Nel BkIro4aer B ce0sl TEMbI: CTPOCHHE aTOMa, XUMHYECKast CBSI3b, KI1acChl
HEOPraHWYECKUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMUYECKUX PEaKLIU

ATtTectanmonHasi pabota Ne2 BKITIOYaeT B ce0s1 TEMBI: JICKTPOIIMTUIECKAs nucconnanus, pH,
TUIPOJIN3 COJIEN, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLINH, TaJIbBAHUYECKUI AIIEMEHT, KOPPO3HUS
METaJIJIOB, )KECTKOCTDH BOJHI.

Bapuant 3agannii 1 AtrectaiinoHHON paboTsl Nel

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

No2. 3anucars IpOAYKTHI peakluu, paccTaBbTe KOOPHUIUSHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH =....

Ne3. [Ipu B3aumoaeiicTBuu 3,24 r TpEXBAJIGHTHOTO METaJlIa ¢ KUCJIOTOM Boiaensiercs 4,03 i
BOJIOpoa (H.y.). Beraucinre 3KBUBaJICHTHYIO, MOJILHYIO 1 aTOMHYIO MacChl METalIa.

Ne4. Bo ckoiibKO pa3 H3MEHHUTCS CKOPOCTh peakiuu mpu S0°C, ecnu nmpu IeHCTBUN KaTaiu3aTopa
sHeprus akTuBanuu ymenbiaercs ¢ 70 kIx mo 50 kJx?

Ne5. 3anmcath AMCCOIMAINIO BEMIECTB: THAPOKCHUI HATPHSI, CEPOBOIOPOTHAS KUCIIOTA, XJIOPH/T
ATFOMHUHHUS, THAPOKAPOOHAT HATPHS, THIPOKCOXJIOPU] ATFOMHHHUS, THIPOKCH]T aMMoHwusI. 11 cimabbix
DJIEKTPOJIUTOB 3aIUCATh BRIPAKEHUE KOHCTAHTBI TUCCOIIUAITUT

Bapuant 3aganuii 11 ATTecTallioHHON paboThl Ne2

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

Ne2. TToaBepratotcst 11 THAPOIU3Y pacTBOphI cienyromnux coneit: NaNO2, Cul2, K2SO4, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIE Y HOHHBIE YPaBHEHUS TUAPOIN3a COOTBETCTBYIOLIUX COJIEH.

Ne3. PaccTaBuTh KOOQPUIIMEHTHI B YpaBHEHHIX PEAKIUil METOAOM DJIEKTPOHHOTO OanaHca.
CocTaBUTb 2JIEKTPOHHBIE YpaBHEHUA. /{15 KaXK0i peakliK yKa3aTh, KAKOE BEIIECTBO SBISETCS
OKHCIIUTENEM, KAKOE — BOCCTAHOBUTEIIEM; KAKOE€ BEILIECTBO OKUCISAETCS, KAKOE BOCCTAHABIMBAETCSI.

CuS + HNO3 (xon11.) = CuSO4 + NO2 + H20

Ne4. Beruucnute 9/]C raabBaHMUECKOT0 3JIEMEHTA, COCTOAILETO U3 TUIACTUH KaJAMUs U MarHus,
OIYIIEHHBIX B PACTBOPBI CBOMX coJteil ¢ KoHteHTpaiuei [Cd2+]=[Mg2+]=0,1 mons/n. CocTaBUTh CXeMy
3JIEMEHTa, HalMCcaTh YpaBHEHUS 3JEKTPOAHBIX mpoiieccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

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

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB O0YUYESHHUS MO AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTJIMYHOY (3a4YTEHO)

3HAHUS:

- CHCTeMaTH3UPOBaHHBIC, IITyOOKHE U MOJIHBIC 3HAHMS 110 BCEM pa3zciiaM
JUCHUIUTMHBL, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKHU MPABUIILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE M TITyOOKOE YCBOCHHE OCHOBHOM M JIONTOJIHUTEIIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIATh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITTOJIHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET XOJ1 PEIICHHMS 3a/a4;

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MMPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO Y4acTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a1aHUN

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLHUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii MporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIHO M3J1araeT OTBETHI HA BOTPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

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

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYIMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHB KYIbTYpPhI HCIIOJIHEHUS 33JaHUl;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYypPhl, PEKOMEHAOBAaHHON pabodell mporpaMmoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeJIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIHUAX U HAIIPABICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUY TUIIOBBIX 33]1a4;

- YMEET 10/l PyKOBOJCTBOM IIPENOJaBaTelIs PeIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIO/IaBaTeNs Ha IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMA BBIMOJIHEHUS 3alaHUH

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS TUCbMEHHON PabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeii mporpaMmoi 1mo
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEHb C(hOPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, HeoOXOIUMBbIE JJIs OIICHKU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIM) OTIbITa MPOQEeCcCCHOHATBHON
JesITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS IPOMEXKYTOUHOM aTTecTallui 00yJaronXCsl
1. Knaccugukanys HeoOpraHnueckux CoOeAMHEHUH (OKCHIbI, KUCIIOThI, OCHOBAHMUSI, COJIU CPEHUE,
KHCIJIBIC, OCHOBHI)IG)I Ha3BaHHUA, OCHOBHBIC XUMHNYCCKUEC CBOMCTBA.
. Crpoenue atoma. KBantoBble uncna: o003HaueHue, (pu3nuecKuil CMbICI.
. Mpunnun [aymu. [IpaBuno Xynaa. [IpaBuno Kneukosckoro. CTpoeHue 371€KTPOHHBIX 000JI0YEK

w N

aTOMOB.

. [lepnoanueckuii 3akoH u nepuoanueckas tadbmuna J1. 1. Menneneena.

. Xumun4eckas cBa3b. KoBaneHTHas NnoisipHasi, HeMoJIspHas, HOHHAs CBS3b.

. Xumuueckas cBsi3b. MeTamnueckas cBsi3b. BogopoaHas cBsi3b.

. KommuiekcHble coefuHeHus: CTPOEHUE, MOJTyYEeHNEe, HOMEHKIIATypa.

. CkopocTh XuMHUECKHUX peakiuii. OcHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIHIA.

. Kunetnka xuMnuecknx peakunid. 3aKOH JAeMCTBYIOIIMI Macc. MI3MeHeHne CKOpOCTH IpH
M3MEHEHUU KOHIIEHTPAIUH BEIIECTB, AaBlieHus, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKuX IMapaMeTpoB
3aBUCHUT, OT KaKUX HE 3aBHUCHT.

10. Temnieparypa kak ¢pakTOp KUHETUKH XUMHUYECKHX PEaKIINii: BO3/IeCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBuenue Appennyca. Katanuzaropsl: onpeaeneHue,
MIPUHLUII JEHCTBUS HA MEXAHU3M PEaKIUil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alIUCh KOHCTAHTY PaBHOBECHS B 00LIEM
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uje. [Ipunuun Jle [latense. Biustaue temnepaTypsbl, JaBJICHUS U KOHLIEHTPALMK BEIIECTB HA CMELLEHUE
paBHOBECHSI.

12. CriocoOblI BbIpaXeHHsI KOHIICHTPAIMK PACTBOPOB: Ha3BaHUS, (JOPMYJIbI, €AMHUIIBI H3MEPEHUS.

13. DnekTponutnyeckas aucconuanusi. CUIbHBIC U ClIa0ble JIEKTPOIUTHI: OMPEIelIeHNE, IIPUMEPHI.
Crenenb ¥ KOHCTaHTa aucconuanuu. CMeleHne XMMUYEeCKOTr0 paBHOBECHS TIPU AUCCOLUALINU (BIIUSHUE
TEMIIEPATYPhI, pa30aBICHHS, OTHOMMEHHBIX HOHOB).

14. lonnoe npowusBeacHNE BOAbL. Bomopoanblii mokazaTens cpenbl. Pacder pH cHIIBHBIX U ClTa0ObIX
AJIEKTPOJIUTOB.

IMuaponus coneid. CMmenieHre XMMUYECKOr0 paBHOBECHSI poIecca THIpOoIIn3a (TeMneparypa,
pa3baBiieHHEe, OTHOMMEHHBIE HOHBI).

15. XKectkocTh BO/IbI, €€ BUBI, CIOCOOBI YCTPAHCHHUS.

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

17. Obuue GpundecKkue 1 XUMUIECKHE CBONCTBA METAUIOB (B3aUMO/ICHCTBHE K HEMETAIIJIaMH,
BOJIOM, KHCIOTaMu, kucioTamu-okucauTessimu: HNO3 pa36, HNO3 konn, H2SO4 koHir).
DIEKTPOXUMHUYECKUN Psil HAPSKEHUS] METAJLIOB.

18. 'anpBaHWYECKUH AJIEMEHT: MPHUHITUIT pa0OThI, MPOIECCH HAa KaTO/e, MPOIIECChl Ha aHOJIE,
OTJIMYME OT 3JICKTpoJin3a. Y paBHeHHE HepHceTa — BeIUMCIICHHE TOTEHIIMANIA TS AieKkTpoaa. CtaHaapTHBIN
anekTpoaHbIi moteHnrat. DJIC raapBaHUYECKOTO JIEMEHTA.

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

20. Koppo3ust MeTauioB B KUCJIOW, HEUTPAIBHOU Cpe/ie B KUCIOPOAHOM U OECKUCIOPOIHOM Cpeie.
Buasl koppo3un. MeTobl 3a1UThl METANIOB OT KOPPO3UH.

21. BaxkHeiilive npupoIHbIE COEAUHEHNS KabIIHs, BO3AYIIHbIE U THIPABINYECKUE BXKYILIHUE
CTPOUTEIIbHBIE MAaTEPUAJIbI - IPOLIECCHI ITPU UX MOIYYEHUHU U TBEPACHUHU.

22. IlonumepHbIe MaTepHalibl, UX 0COObIE CBOMCTBA, OCHOBHBIEC BU/IbI ITOJIMMEPOB, 00IaCTH UX
MIPUMEHEHUS.

7.4.2. [lpakTudeckue 3aaHus IS IPOBEICHHSI TPOMEKYTOUHOM aTTECTAIIMK 00yJarOIIUXCsI
[TpakTryeckue 3aaanus A1 POMEXYTOYHOM aTTeCTalluu pasMeleHsl o aapecy dMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

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

7.5. Meronnyeckue MaTepHuaibl, ONpeessSIone Ipole ypsl OLlEeHUBaHUS 3HaHUM, yMEHUH, HAaBBIKOB U
(unM) ombITa NPOQPEeCCUOHANBHOM AeATETbHOCTH, XapaKTepU3YIOLIe ITarbl OPMUPOBAHUSI KOMITETCHLIUH
[Iponetypa npoBeieHUs TPOMEKYTOUHON aTTECTAIIMM U TEKYILEro KOHTPOJIS yCIIeBaeMOCTH
perlaMeHTHPYEeTCsl JIOKAIbHBIM HOPMATUBHBIM aKTOM, OIPEAEISIONIMM MOPSAA0K OPraHU3aiy U
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaroIuXcsl.
[Iponetypa oreHnBanust GOPMHUPOBAHUST KOMIIETEHIIMN TIPU TIPOBEICHHN TEKYIIETO KOHTPOJIIS
npuBeseHa B 1. 7.2.
TurmoBsie KOHTPOJIBHBIE 3aJaHUS WIM UHBIE MaTEPUANTbl TEKYIIEr0 KOHTPOJISI IPUBEIEHBI B 11. 7.3.
[TpomesxyTouHas aTTecTanus Mo AUCIUTUINHE TPOBOIUTCS B (hopMe 3aueTa.
3a4eT MPOBOJUTCS C YUETOM PE3YJIbTATOB TEKYIIET0 KOHTPOJIS B CEMECTpe.

7.6. Kputepun orieHrBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepuu OneHka OneHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH [ OLEHKa «XOpOLIO) O1leHKa «OTIIMYHO
OLICHUBAaHUSA
HO» o»
«HE 3aYTEHO» «3aYTEHO)




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HaBbIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHbIE. YMEHHUSI | apryMEHTUPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpyeTCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTUBHOCTD
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -II0JTHOE TIOHUMaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHH, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPHH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U nocleI0BaTeNbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBWJILHO BBITTOJTHUII
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/IaHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJINYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaia. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUYCCKHEC 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUTSI BBLIOOpA METOAUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJTHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He momyckaet ommbok
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelieHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlIeHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPEINICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam OOydeHHs (3HAHUs, YMCHUS, BIaJICHHC HaBBIKAMH).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlLIeHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHO» BBICTABIISICTCS, €CIIM CPEeIHEE apu(PMeTHIeCKOe
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OreHKa «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIH CpeliHee apudmMeTHieckoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIUIIMHBI (MOLyJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. Konnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3AHUS, U3/1aTEIILCTBO, TOJ U3JaHUs y4eOHOW 1
o 9K3EMILISPOB/3JIEKTP
n/n y4eOHO-METOJMUECKON JTUTEPATYPHI

oHHbIN angpec ObC

OcHOBHAS JJUTEPATYPA

1 I'muuka H. J1., ITonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 2, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451562
9 I'muuka H. J1., ITonkos B. A., babkos A. B., O6mas xumus B 2 1. Tom 1, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 451561
JonoJaHNTEIbHAS JIUTEPATYPA
1 Xowmuenko I'. I1., ITurosuu U. K., Heoprannueckast xumust, CaHKT- http://www.iprbooksh

[TerepOypr: KBampo, 2021

op.ru/103109.html

OO6yuaromuecs U3 yrciia MHBaU 0B 1 il ¢ OB3 obecnieunBaroTcs mevyaTHBIMU U (MITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH PECypcaMu B OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM UX

300pPOBbA.

8.2. IlepeueHn pecypcoB HHMDOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTH «MHTepHET», HEOOXOIUMBIX JIJIs

OCBOEHUS AUCLMILIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTepHeT»

DNEeKTPOHHBIN ajipec pecypca

O6mas xumus ais cryaentoB CIIGIACY

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

['ensman M. U., FOctparos B. I1. Heopranuueckast xumusi:
YuebHoe nocobue. 2-¢ u3., crep. - CI10.: M3gaTenbcTBO
«Jlaaepy», 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBLCTBE

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

[lerpoBa XUMU A BAXYIIUX CTPOUTEJIBHBIX
MATEPHAJIOB

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

Axwmeros H. C. O0miast u HeopraHndeckas XuMus: Y 9eOHHK. — 8
-¢ U3, crep. - CII6.: M3garenscTBO «Jlanby,2014. - 752 C.

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

O6mast xumus i cryaento UBOO

https://moodle.spbgasu.ru/course/view.p
hp?id=3157

8.3. IlepeueHb coBpeMEHHBIX TPOHECCHOHATBHBIX 0a3 TaHHBIX U MHMOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

[lepuonnueckue n3nanus CIIGIACY

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

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

Nudopmannonnas cetrb CHEMMET (Poccust) Ha cepBepe XUMHUYECKOTO
dakynpTeTa MI'Y SBIISIETCS COBOKYIMTHOCTBIO 0a3 JAaHHBIX TTO XUMUH
(oOpa3zoBaHue, HayKa, TEXHOJIOTHS ), paclipe/ieJICHHbIX Ha -CEpBepax B
npejenax pocCUUCKoM yacTu ceT Internet u BkirodaeT oTe4eCTBEHHBIE U

3apy0OexHbIe THOOPMAITMOHHBIE PECYPCHI IO XUMUHT

www.chem.msu.su

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl

CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

Hayunas snextponnas 6ubnmoreka eELIBRARY.RU

Hayunas a5iekTpoHHas
oubmuoreka eLIBRARY.RU




WuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonnoro ooyuenust CIIGI'ACY Moodle https://moodle.spbgasu.ru/

DeKTPOHHO-0MOIMoTeYHas crucTeMa usaarensersa 'Jlans" https://e.lanbook.com/

8.4. Ilepeuenp MHGOPMAITMOHHBIX TEXHOJIOTH, UCTIOIB3YEMbIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOIO
mpolecca 1o AUCUUIIINHE, BKIII0Yas IepeyeHb JIMLEH3MOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOr0

IporpaMmMHOI o obecneyeHus

HaumenoBanue

Crioco0 pacnpocTpaHeHHUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TeXHHUECKOE 00CCTICUeHUE TUCIIUTITIHBI
CBejieHHst 00 OCHAIEHHOCTH YYEOHBIX ayJAMTOPUI M MOMEIICHUH JIJIsl CAMOCTOSTEIbHOM paboThI

HaunmMeHnoBanve yaeOHBIX ayJUTOPHI U
MOMELLEHUH /17151 CAMOCTOATEIbHOU paboThl

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
cpelncTBaMu oOyueHus

40. JlabopaTopus SKCIEPUMEHTAIBHOU (PU3UKH U
XUMHH

V. Eroposa 1.5/8

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

Becwr nabopatopnbie 1100. Becsl 1abopaTopHbie
BJITD3-2200 I'. pH-meTrp CHECKER (c nmoBepkoii),
CH, HANNA-98103. pH-meTp- mummuBosibT™MeT p pH
-150MU. AxBaguctumisat op AJlDa-4-. Acrimparop
AM-5M. Becst GR-120. Beckl naboparopusie BJITO-
2200.

Becw1 maboparopuasie BJIT3-150. Monomerp-
m3meputens "Craryc-2". Konmgykromerp ECTestr Low
NBUIEBJIAr03amiy MCHHBIN

KapMaHHBINA 0e3 oBepku. [leus mydenpras 3mCHOJI-
3/11, kamepa u3 kepamuku. [Ipeoodp. PH- meTpuy. 1a0.
"Cratyc".

Cuetuuk asponoHoB CAIIOUP-3K. CymmnbHbIii
mkag NOL 24/200. YcraHoBKa THTpOBaIbHAS
1200*643*1830.

[[Ixad BBITSKHOM C MTOJBOAOM BOJIbI. MarHuTHas
memanka [19-0319. MarautHast memanka [19-6100.

MarnutHas memanka [196110 ¢ mogorpeBom
1.75.45.0020

40. YueOHble ayTUTOPUU JIJIsl IPOBEACHUS
JIEKIIMOHHBIX 3aHATUN

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JICKIIMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEINITHOTO
obopynoBaHus (IEPCOHABHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JTIOCKA, DKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkIroueHne kK komnbiorepHoi cetn CITOIACY,
BbIX0J1 B MIHTEpHET




40. YuyeOHbIC ayIUTOPUH JJIS IPOBEACHUS
MPAKTUYECKUX 3aHATUH, JIA0OPATOPHBIX
paboT,rPYIIOBBIX ¥ HHAUBUIYATbHBIX
KOHCYJIbTAITUH, TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTaluu

Mebens: Ctoubl (MapThl), TOCKa MEOBas, TOCKa
MapkepHas, cton nadopatopHsiii JID-100, cron
naboparopusrii maneiii JIO-00, mkad BRITSKHON ¢
MOBOJIOM BOJBbI,

O06opynoBaHue: MPOCKTOP, IKPaH, BEChl TEXHUUYECKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHIOMED,
nabopaTopHbIi peocTar, koHaykromerp Waterproof
ECScan Low, Becsl ananutnueckue GR-120,
MarHUTHBIC MEIIAIKH, BEChl JIabopaTopHbie: BJITD
2200, BJIT-1100, BJITD3-150, neus mydenbraas 3 i
CHOJI-3/11, cymunbabiii mkad NOL 24/200, pH-
MeTp-MuuuBonbT™MeTp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUIA
n3mepureib «Cratyc-2», CUéTYUK a3POUHOB
«Candup»

Xumudeckast mocyna (mpoOUpPKH, ITATUBEI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUITETKH, IITATUBHI JIJIs1 IPOOHUPOK),
XUMUYECKHE PEAKTHUBBI.

Y4eOHO-HATIISIIHBIC TOCOOUS U TUIAKATHI:
[lepuoanueckas cucteMa XUMUYECKUX FJIEMEHTOB
J..MenneneeBa, Tabmuia pacTBOpPUMOCTH B BOJIE
BaXHEHIIINX COJel U THAPOKCHI0B, CTEneHb
JUCCOLIMAIIMU KUCIIOT ,IIeN04Yei U Collell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPBIX BemecTs rpu 180 C,
KoHCcTaHTBI HECTOMKOCTH KOMITJIEKCHBIX HOHOB, Cxema
BOJIOPOJIHOTO 3JIEKTPoAa, Psin HanpsKeHus] METaIOB.
HopmMmanbHblie (cTaHgapTHBIE) AIEKTPOIHbBIE
MOTEHLIMabl, XUMHYECKHUE CBOMCTBA METAIIIOB,
3amuTa MeTaia oT Koppo3uu(mpoTekropHas), Cxema
KOHTaKTHOM KOppo3uu MeTauioB, CxeMa
KOPPO3MOHHOTO pa3pyIlICHUS Kele3a

40. ITomerieHust 17151 CAMOCTOSTENHLHOM PaboThI

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a11 6ubmmoreku, ayn. 217): I[IK-23 mr., B
T.4. 1 m.- I[IK gmst mun ¢ OB3 (cucteMHblit 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TIOJKITFOYEHUEM K
cetn «MIHTEpHET» M 00ECIIeYeHNEM JIOCTYTIA B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

Jns naBanuaoB u nun ¢ OB3 obecnieunBaroTcs crieiiallbHbIe YCIOBUS AJIs OJTyUYeHUs
o0pa30BaHMs B COOTBETCTBUHU C TPEOOBAHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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