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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
]_IGJIB OCBOCHUS NUCHUIUIMHEI - TOJIYUYCHUC 3HAHUH 110 XHUMHH, 066CH€‘{I/IBaIOH_IeI>'I OCHOBY

IMOATOTOBKH

Oakanaspa,

NOCTATOYHON IS

peleHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX,

OpTraHHU3allMOHHO-YIIPABJICHUYCCKNX, HAYUYHO-UCCICAOBATCIILCKUX U MPOCKTHBIX 3a41a4.

3amayn IUCIUIUIAHEI:

N3yuenue:

1. coBpeMEHHBIX MPECTABICHUN O CTPOSHUH BEIECTBA, O 3aBUCUMOCTH CTPOCHHS U CBOMCTB
BEILIECTB OT MOJIOKEHHS COCTABIIIOLIMX UX JJIEMEHTOB B [lepruoanueckoi cucreme u xapakrepa
XAMHYECKOM CBSI3U MPUMEHUTEIIBHO K 3a/1a4aM XUMUYECKOW TEXHOJIOTUU;

2. IPUPOJIbI XUMUYECKUX PEAKIINH, UCTIOJIb3yEMbIX B IPOM3BOJICTBE XUMUUECKUX BEIIECTB U
MaTepUAIOB, KHHETUYECKOI'0 U TEPMOJAMHAMUYECKOTO ITOAX0I0B K OIIMCAHUI0 XUMUUYECKUX IIPOLIECCOB C

OEJIBIO OIITUMHU3alIuNU YCJIOBI/Iﬁ ux HpaKTquCKOﬁ pcanr3anuu,

3. BXHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHUN U 3aKOHOMEPHOCTEN MX U3MEHEHUS B
3aBUCUMOCTH OT ITOJIOKEHHUS COCTABJISIONINX MX 3JeMeHTOB B [leproanueckoii cucreme;
4. COBpEMEHHBIX TCH/ICHIIMHM Pa3BUTHUS HEOPTaHUIECKON XMMHUH U HEOPTAaHUIECKOTO

MaTCpHaJIOBCACHUA.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHIUKATOPAMHM IOCTUKEHUS KOMIIeTeHIUM

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-2 Cnocoben
INPUMEHSTh COBPEMEHHbIC
METOJIbI MCCIIEIOBAHHS
00BEKTOB KYJIbTYPHOTO
HacIeIus s
KOHCEPBAIIMOHHBIX U
pecTaBpalMOHHBIX PaboT;
BBITIOJIHATH OT/IEJIbHBIC
BUBI paboT MpH
POBEICHUHU
pecTaBpalMOHHBIX
HaYYHBIX UCCIIEIOBaHUH;
aHAJIM3UPOBATh U
0000111aTh pe3yIbTaThl
HaYYHBIX UCCIIEI0BaHUH,
OLIEHUBATh MOJyYCHHYIO
UHpOPMaLINIO U
NPUMEHSTH Ha PAKTUKE

OIIK-2.1 IIpoBoaut
KOMIUIEKCHBIE TIPEIPOEKTHBIC
HCCJIEIOBAHMI B paMKax 3ajau
peCcTaBpalluOHHOTO
MPOEKTUPOBAHHUS, BKIIIOUAS
oubmorpaduueckue,
apXUBHEIE,
KYJIbTYPOJIOTHYECKHE
WCCIICTIOBAHHUS

3HaeT

TpeOOBaHUSI K COCTaBy U  COJCPIKAHHIO
MPEIIMPOCKTHBIX UCCIICIOBAHUI

ymeeT

MPOBOJUTh  KOMIUICKCHBIC — MPEIIPOCKTHBIC
UCCIICIOBAHMSI B paMKkax 3a1a4
PECTaBpallMOHHOTO MPOSKTUPOBAHHUS, BKITIOYAs
oubnunorpaduyeckue, apXUBHbIE,

KYJIbTYpPOJIOTHYECKUE UCCIIEIOBAHUS

BJIajieeT

CpeACTBaMH M MeToJaMH cOopa HMCXOJHBIX
JTAHHBIX IIPU TPOEKTUPOBAHUU




OIIK-2 Cnocoben OIIK-2.3 IIpumensier 3HaeT

NPUMEHSTh COBPEMEHHBIC | TOJIyYEHHYIO B XOJI€ TpeOOBaHUs K  pecTaBpallMOHHBIM "
METO/IBI HCCIICIOBAHUS MPEIIPOCKTHOTO UCCIICOBAaHUS | pPEKOHCTPYKIIMOHHBIM MEPOTIPUSTHIM
00BEKTOB KYJIBTYPHOTO nH(popMalnIo MpH pa3paboTke |ymeer

HACIIENS JJIs1 MPOEKTA peCTaBpaIuu PUMEHSTh MOJYYCHHYIO B Xoj1e
KOHCEPBAIIMOHHBIX U IPEANPOCKTHOTO HCCIICIOBAHUS WHPOPMAIIHIO
pecTaBpalMOHHBIX PadoT; npu pa3pabOoTKe MPOEKTa PeCTaBpaluu

BBITNOJHATH OTACIbHBIC
BHJIBI pabOT MpH
IPOBEICHUU
pecTaBpalliOHHBIX
Hay4YHBIX MCCIIEIOBaHU;
aHaAM3UPOBATh U
000011aTh pe3yabTaThl
Hay4YHbIX HCCJIEOBAHU,
OLICHUBATh MOJTYYCHHYIO
UHPOPMALINIO U
MPUMCHSTH Ha TIPAKTHKE

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

JanHast tucuuiuivHa (MOaysb) BKiItodeHa B biok «lucuumnunel, Mmonyan» b1.0.28 ocHoBHOM
npodeccuoHabHOM 00pa3zoBaTesibHOM porpammbl 54.03.04 PectaBpaliis U OTHOCHTCS K 00s13aTEIIBHON
4yacTH y4ueOHOTro IJIaHa.

JlucuuIuimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HAyYHOTO IIUKIIA U
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTATE OCBOECHUS XUMHHU
(6a3ucHBIN YpOBEHB), PU3UKU M MATEMATUKH TPH MTOJIYUYESHUH CPETHETo 001ero o0pa3oBaHus. Y ClIEITHOMY
OCBOCHHIO JUCIHIUTMHBI COITYTCTBYET MapalIeIbHOE N3ydeHHe (PU3UKH U MaTEMAaTUKH KaK 0a30BBIX
€CTECTBEHHO-HAYYHbIX JTUCIUIUINH.

Jljig ycTIeHOTO0 OCBOEHMSI TUCIUIUIMHBI CTYI€HT JOJKEH

3HATh:

1. BaxHeWIIINE XUMUYECKUE TTOHATHS: BEIIECTBO, XUMUYECKUH AJIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIPHAs. MAaCChl, HOH, aJNIOTPOIHSI, U30TOIbI, XUMUYECKasl CBS3b,
3JEKTPOOTPHULATENbHOCTD, BaJICHTHOCTD, CTENIEHb OKMCIIEHUS, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN 00BEM,
BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS], PACTBOPBI, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JEKTPONUTUYECKAS AUCCOLUAIINS, OKUCIUTEIh U BOCCTAHOBUTEND, OKMCIEHUE U BOCCTAHOBJICHHE,
TEII0BOM 3(PPEKT peakinu, CKOPOCTh XUMUYECKON PEaKIUH, KaTallu3, XHMUYECKOE PaBHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHMH: COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA cocTaBa, [lepuoanyeckuil
3aKOH;

3. OCHOBHBIE TEOPUN XUMHUH: XUMUYECKOH CBSI3H, MIEKTPOJIUTUUECKON JUCCOLUALNH;

4. BaXHEHIIME BEIEeCTBA U MaTepHaJIbl: OCHOBHBIE METAJUIbI M CIUIABbI;, CEpHAsi, COJISIHAsA, a30THAs U
YKCYCHasl KUCJIOTBI; IIIEJI0YM, aMMHAK, MUHEpaJIbHbIE yTIOOPEHUs, METaH.

YMETh:

1. Ha3bpIBaTh HEOPraHUYECKHE BELIECTBA M0 «TPUBHATIBHOINY HIIM MEXKAYHAPOIHON HOMEHKIIATYpE;

2. ONpEeneNATh: BAIEHTHOCTD U CTENIEHb OKUCIIEHUS XUMUUECKUX 2JIEMEHTOB, TUI XUMHUYECKON
CBSI3U B COEIMHEHUSX, 3aps/] MOHA, XapaKTep cpelibl B BOJHBIX PaCTBOPAX HEOPraHWYECKUX COEIUHEHHIH,
OKHCITUTEb U BOCCTAHOBUTEID;

3. XapaKkTepu30BaTh: 3JEMEHTHI MaJIbIX IEPUOOB 10 UX MOJI0XKeHUIO B [lepuoanueckoit cucreme
JI.. Menpeneea; o0O1re XMMUYECKHE CBOMCTBA METAIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAVNHEHNN;

4. 00OBSICHATB: 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS; MPUPOAY XUMHUECKON
CBSI3U (MOHHOM, KOBAJIEHTHON, METAJITMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON Peakluu 1
MOJIOKEHHUS XUMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB:

5. BBIMIOJHATh XUMHUYECKHH SKCIEPUMEHT MO PACIIO3HABAHUIO BXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB;




6. IPOBOAUTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKON NH(OPMALIUU C UCTIOIb30BAaHUEM PA3IUUHbIX
HCTOYHUKOB (HAY4YHO-TIOMYJISPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, peCypcoB ceTH MHTepHeT);
HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH JJIsi 00pa0OTKH U Mepeayl XuMU4YecKo nHpopMaliu u ee
MPEJICTaBICHUS B Pa3IMYHbIX (POpMax; IPOBOAUTH KPUTHUECKUN aHAIN3 IOCTOBEPHOCTH XUMUYECKOM

uH(pOpMaIlK, MOCTYMAOLIEH U3 pa3HbIX HCTOUHUKOB.
BIIQ/IETh:

1. IoaAxXoJaMH K O0OBSACHEHHUIO XUMUYECKHUX ﬂBJIeHI/Iﬁ, MMPOUCXOAAIIUX B ITIPHUPOJC, 6BITy U Ha

ITPOU3BOACTBE;

2. METOAaMU OIIPEACTICHUSA BO3SMOXKXHOCTH IIPOTEKAHNUA XUMUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX U OLCHKU UX HOCHGHCTBHﬁ;

3. crmocobamu 0€30I1acCHOIO O6paH_[eHI/IH C 'OPIOYUMHU U TOKCUYHBIMHU BEIICCTBAMU, J'Ia60paT0pHI)IM

o0opyI0BaHUEM;

4, METOJaMHU IIPUTOTOBJICHUA paCTBOPOB 3a,I[aHHOI7I KOHICHTpAUU.

i [Tocnenyromuye TUCIUITIIMHBI

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[ToxroToBka K mpoIeaype 3amuThl ¥ 3alUTa BBITYCKHON
KBATM(UKAITMOHHON PabOThI

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, YK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, VK-4.2, YK-4.3, VK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, VK-6.5,
VK-7.1, VK-7.2, YK-7.3, VK-7.4,
VK-8.1, VK-8.2, YK-8.3, VK-8.4,
VK-9.1, VK-9.2, YK-9.3, VK-10.1,
VK-10.2, VK-10.3, VK-10.4, VK-
10.5, YK-11.1, YK-11.2, YK-11.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OIIK-
2.1, OTIK-2.2, OTIK-2.3, OTK-3.1,
OITK-3.2, OITK-3.3, OITK-3.4, OTIK-
4.1, OTIK-4.2, OTIK-4.3, OTIK-5.1,
OIIK-5.2, OTTK-5.3, OITK-6.1, OTTK-
6.2, TIK-1.1, TIK-1.2, TIK-1.3, TIK-
2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-
3.2, TIK-3.3, TIK-3.4, TIK(LD)-1.1, TIK
(ID)-1.2, TIK(LD)-1.3, TIK(1])- 1.4, TIK
(1)-1.5




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIuuxcs ¢ npenojgasaresieM (1o BUAaAM y4eOHBIX

3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux vacel Ha
Bun yuebnoii paboTbl Beero MIPaKTHYECKYIO
yi 4acoB 5 6
IOATOTOBKY
KoHTakTHas padora 80 32 48
Jleximonnsie 3ansatus (JIek) 32 0 16 16
Jlaboparopusie 3ansatus (J1ad) 32 0 16 16
ITpaktuueckue 3ausatus ([Ip) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIIMY TI0 KypCOBOU paboTe (TIPOeKTy),
KOHTpOJIBbHBIM paboTam (PT'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.95 0.95
(KoHCYNBTAINS TIEpeT SK3aMEHOM U cada ' '
Yacbl HA KOHTPOJIb 12,75 4 8,75
CamocrositebHast padora (CP) 87 36 51
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MO1YJIA)
yacel:| 180 72 108
3a4YeTHbIe eIUHHNIbI: 5 2 3

5. Conep:xaHue THCHMILITMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 pa3jiesiaM (TeMaM) ¢ yKa3aHHueM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁHI)IX 3aHATHIA

5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJYJIs)

KonrakTtHas padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
o WHIMKATOP
= a
Ne Pasznensl muciuniInHbl § TICKITiH I3 P CP Beero, JOCTHKEHU
5 yac.
O U3 HUX U3 HUX U3 HUX !
Ha Ha Ha KOMITETEHII
BCETO 222::;: BCETO 1312 2§;: BCETO 2222?}; nn
HOATro- TOATro- MHOATOo-
TOBKY TOBKY TOBKY
1. |1 paznen. IlpuknanHas Xxumus
q. 1
OO61eTeopeTHUecKre BOMPOCHI OIlK-2.1,
1.1. MU 51| 16 16 36 68 OITK-2.3
2. |2 pa3gen. Kontpoins
OIIK-2.1,
2.1. |3auer 5 4 OITK-2.3
3. |3 pasznmen. [lpuknagnas xumus
9.2
OIIK-2.1,
3.1. | CnennanbHble BOIPOCH XuMuu | 6 | 16 16 16 51 99 OITK-2.3
4. |4 paznen. Kontpoib
" N OIIK-2.1,
4.1. [3auéT ¢ OLEHKONI 6 9 OITK-2 3




5.1. JIexuuu

Ne | HaumenoBanue paszeina .
. HanmeHnoBaHue 1 KpaTKoe COAEpKAHUE JIEKIUI
pasn Y TEMBI JIEKITUH
CtpoeHue aToMa U CUCTeMaTHKa XUMHUYECKHUX JJIEMEHTOB
CocraB atroMHBbIX sifiep. M3oTomnbl. CTpoeHHe JIEeKTPOHHBIX 0007104YeK
atomoB. [Ipunnun Heonpeaenennoctu I eizendepra. KBanToBsie uncna.
1 ObmereopeTuyeckue IIpaBuia 3am0HEHHs JIEKTPOHAMU aTOMHBIX opouTtaneil. [Tpuniumn
BOTIPOCHI XUMUH [Maymu. Ipasuno Xysza. ITpasuno Kneukosckoro.
[Tepunonnueckwuii 3akon u Tadbsmmna /.. Menaeneepa. [lepuogudHocTs
CBOICTB 3JIEMEHTOB B 3aBUCHMOCTH OT UX AJIEKTPOHHOT'O CTPOCHUSI.
XuMHYECKasi CBA3b U MEXMOJIEKYJIIPHBIE B3aUMOICHCTBHS
1 O6H_IeTeOpeTI/ILIeCKI/Ie Xumuueckas cBa3b. KoBaneHTHas oJrsipHad, HeNoJsApHasa, JOHOPHO-
BOITPOCHI XUMUU AKICTITOpHAasA, MOHHAad CBA3b. Metannuueckas CBS3b. BOZ[OpOI[HaH CBs3b.
Bnusiaue tina cBs3u Ha PU3MKO-XMMUYECKHE CBOWCTBA BELIECTB.
DHepreTuka XUMUYECKUX peaKluii
Xumuueckas TepMoAMHaMUKa. TeroBol 3P PeKT XUMUYECKIX PEaKIuii.
1 | OfmereopetHyeckne | iougrye suramsmms. 3akon Necca, cencTaue 3akona ecca. [TonsTie
BOTIPOCBI XHMUH sHTponus. I3MeHeHune SHTponuH B Xo1e peakiuu. Dueprus ['udoca.
Camonpoun3BoOJIbHOE MPOTEKAHUE PEAKITUH.
1 Ob6mereopeTuyeckre KJIaCCI/I(l)I/IKaHI/IFI HEOPraHUYECKUX COCIMHEHUI
BOIIPOCHI XMMUH OcHOBHBIE TPYMIIBI HEOPTAHUUECKUX coequHeHni. CBOMCTBA, MOTyUEHUE.
OCHOBHBIE 3aKOHBI U TIOHSTHS XUMHUH
1 OOWIETEOPETHIECKHE | () yopupre 3aKoms! Ximim. [TOHATHE KOTHIECTBA BEIIIECTBA, YKBUBAJICHTA
BOIHPOCEL XUMHH BEIIIECTBA. DJIEMEHTHI aHATUTHYECKON XUMHUH.
PacTBOpBI M CBOMCTBAa paCTBOPOB
O6pa3zoBanue pactBopoB. KoHuenrpanus pactBopoB. Haceiennsie,
O6uieTeopeTHYECKHE | HEHACHILIEHHBIE U NIEPEHACHIILIEHHbIE pacTBOPbI. CII0COObI BhIpaKeHHs
1 BOIPOCH XUMHUH KOHIIEHTpanuid pactBopoB. Juddys3us u ocmornueckoe masierue. Oomue
cBoiicTBa pacTBopoB. M30ToHNMUeckHii ko3 punreHT. 3akoH
Payna. Temneparypa KuneHus 1 3aMep3aHus paCTBOPOB.
JIaGopaTopHble METOABI MPUTOTOBICHUS XUMHUYECKHX PACTBOPOB.
1 Obuereopermeckne MeTo1pl TPUTOTOBIEHUS! XUMUYECKUX pacTBOpoB. OOOpyI0BaHHUE.
BOIHPOCEL XUMUH Xumnueckas mocya. MeTosisl pacyéra.
1 OO6mereopeTndecKue OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
BOIIPOCHI XUMUU OxucinuTenbHo-BoccTaHOBUTEILHBIE IMPpONnECCCHhI.
3 CrenuanbHbIe BOIIPOCHI CrolicTBa METAILIOB
XUMHAHA B3anmoaeiicTBre METaIIOB C BOJOH, IIEIOYaMH, KUCIIOTAMH.
OCHOBBI 2JIEKTPOXUMUU
Bo3HukHOBEeHME CKauKa MOTEHIMAIa Ha IOBEPXHOCTH pa3jiesia MEXIy
3 CriennanbHble BOIPOCHL | \yorannon u pactBopoM. Bogopoansiii anexkrpoa. CranaapTHbie
XUMHN 3JEKTPOJIHbIE TOTeHIMANbI. Y paBHeHue HepHera. P akTuBHOCTH
METaJuI0B. XUMHYECKUE CBONCTBA METAJIOB.
3 CHCI_[I/IaJ'IBHBIe BOIIPOCEHI MeTO)IBI OIPEACIICHUA XUMHUUYCCKOro CoCTaBa.
XUMIH O6mras knaccuduKaIus CylmecTBYIOMNUX METOI0OB aHaN3a.
OcHOBBI aHAIUTUYECKOW XUMHUU. KauecTBeHHbIN aHATN3
3 CriennanbHeIe BONPOCH 3ajaun aHanuTUYeCKON XuMuK. KauecTBeHHBIN aHalIn3. AHAIUTUYECKUE
XUMHIH peakI HEKOTOPBIX HOHOB
JlucnepcHbIE€ CUCTEMBI.
Kiaccudukamnmsi nucrepcHbIX CUCTEM 10 pa3Mepy YacTHIl U arperaTHOMY
3 CrenmanbHbie BOMPOCH | o crogmpo. CBONCTBA BEIIECTBA B BBICOKOJIMCIIEPCHOM COCTOSTHHH.

XUMHUHN

CBo0OO1HAs TOBEPXHOCTHAS! SHEPTUA. SIBJIEHUS COPOLIMU.
DNEeKTPOKMHETUYECKUE SIBIICHHSL.




CrniennanbHble BOIPOCHI

XUMUSI MUHEPATBHBIX BSKYIINX MaTEpUaJIOB

3 Hcropus pa3Butus BOXyImMX MarepuanoB. OOmas kiaccupukanus
XUMIH BSOKYIIIIX MaTepHalIoB.
c Teepmoda3zubie peakun
3 TICHHATIEHBIC BOIPOCLL | Tpepnodasubie peakmum. DakTopsl, BIUSIONINE HA CKOPOCTH
XUMHUH TBepaodaznoro B3aumozericTeus. [loHsTre AuarpaMMbl COCTOSTHHUSL.
OCHOBBI OPraHUYECKON XUMUU U XUMHUH I1OJIMMEPOB.
C OcCHOBHBIE KJIacChl OPraHUYECKUX COEAMHEHUN U TOJIMMEPOB.
3 TNICHHATEHBIC BOMIPOCBI | Br1cokomonexynsapusie coenunenus. TepMOnIacTHIHbIE H

XUMHHN

TEPMOPEAKTUBHBIE IMOJUMEPBI. XUMHUYECKAs] CTOMKOCTh, CTAPEHUE U
JNECTPYKLMS ITOJTUMEPOB.

5.2. [IpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

Ne o
a3 U TEMBbI IPAKTUYECKUX HaumenoBanue u copep:kaHue NpakTUYECKUX 3aHITUI
p 3aHATUU
3 Crneupnanbable BOIpocsl | XMMUYECKHE CBOMCTBA METAILIOB.
XUMUHU
T"anpBannueckue 3J1€MEHTHI
C ["anibBaHWYECKHE AIEMEHTHI. Y CTPOMCTBO demMenTa Jlanuaisa — Skoou.
3 ICLHATBHBIC BOIPOCH! | paiyar JIC.
XAMHAN OnpeneneHne KaToAHbIX U AHOIHBIX MPOIECCOB MPHU IEKTPOJIU3E,
onpeereHue NpoayKTOB 3JIEKTpoiIn3a, 3akoH dapazes.
3 CnenuaibHble BOIPOCHI CriocoObl BEIpOKEHHSI XUMHYECKOTO COCTaBa
XUMIH [TepecuéT smeMeHTHOTrO cocTaBa TOPHON MOPOJIBI B OKCUTHYIO (hopmy.
3 CrieninaibHbIe BOIIPOCHI KadecTBeHHEIN aHAIN3
XUMWH AHaJIUTUYECKHUE PEAKIIMM HEKOTOPBIX HOHOB.
CrielHasIbHbIE BOIPOCH [ToBepxHocTHBle siBiieHMs. ['panuna paszmena ¢a3. IloBepxHOcTHOE
3
XUMUH HaTsDKkeHune. CMaunBaeMOCThb
C XHUMUYECKUE OCHOBBI TOJTYYEHHS BSHKYIIUX CUCTEM
3 TICIHATIBHBIC BOIPOCH | O yhenienienne ycnoBnii momydenus BSOKYIUX cucteM. Onpenerenne
XAMHAN MPUTOAHOCTH TPUPOTHOTO CHIPHS ISl MOJIYYEHHUS BSKYIIUX MaTEPUAJIOB.
C Pacu€r cocraBa IUXTHI 111 OJIyYEHUS] THIPABIMYECKON U3BECTU
3 HCHHAATBHBIC BOIPOCHL | pacyar cocraBa MIMXTHI JUIS TIOJIyYEHUS TUAPABINYECKON U3BECTU HA
XUMIn OCHOBE JIaHHBIX XMMHUYECKOTO aHalln3a KapOOHATHOW MOPO/IbI.
3 CHCHH&HBHLIC BOHpOCBI OpraHqucm/Ie CTpOI/ITeHBHLIe MaTepI/IaJ'IBI

XUMHNHU

HpI/IMepH MPUMCHCHUA OPTraHNYCCKUX BCUICCTB B CTPOUTCIILCTBE.

5.3. JIJaGoparopubie paboThI

HanmenoBanue pasaciia

No
- Y T€MBI JJA0OPATOPHBIX HaunmenoBanue u coaepkanue 1a00paTOpHBIX paboT
p pabor
DHepreTuka XMMHYECKHX TPOIECCOB
1 | ObwereopeTnieckne | Gppenenenme TemIOTH HEHTPATM3AIMI CHITEHOTO OCHOBAHHS 1 CHIBHOT
BOTPOCBI XMMIH KHCIIOTHI. MccnenoBanye TemioBoro 3¢ deKTa mpx pacTBOPEHUH COJH.
1 O6mereoperndeckue | Kiaccubukanus HEOPraHHYeCKUX COEMHEHUH.
BOIIPOCHI XUMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.
06 OcCHOBHBIE 3aKOHBI U TIOHATUS XUMHH
1 IHETCOPETHHCCKUC | Oppenentene  MOJAPHOI MACCHI SKBUBAJICHTA IIPOCTOTO M CIOKHOTO

BOITPOCHEI XUMHHU

BCIIICCTBA.




Xumudeckas KHHETHUKA B paBHOBECUEC

1 | OOWeETEOPETHECKAE | sy yenpe piusHIs KOHIIEHTPAIIHH I TEMIIEPATYHI HA CKOPOCTH
BOIPOCHI XUMUU .
XUMHUYECKON PEeaKIuy, U3y4eHHE paBHOBECHOTO TIpoliecca.
06 PacTtBOpBI M CBOMCTBa pacCTBOPOB
1 HETCOPETICCKHC N3yuenue npoiiecca qucconualyy BEIecTB B pacTBOpax,
BOHPOCHL XUMUH M3ydeHHE TIPOIIEcca THAPOII3a COTEH.
1 O6mereopernyeckue | METOIbI IPUTOTOBICHUSI XHMHIECKHX PACTBOPOB
BOIPOCHI XMMUK [IpuroroBnenue pacTBopa COJITHOW KUCIOTHI 33JJaHHOM KOHIICHTPALIUU
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU
1 O6mereoperndeckue | VI3yUeHHE OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMi IIepMaHraHaTa
BOIPOCHI XMMUH KaJlusl, TUXpoMara Kajiusi, HoAuaa Kalus B 3aBUCUMOCTU OT CPEJIbI
pacTtBopa.
XuMHS METAJIJI0B
3 CrenuanbsHble Borpockl | O0LIMe pu3nyeckne 1 XUMUYECKHE CBOMCTBA METaILIOB (B3aUMO/ICHCTBHE
XAMUA K HEMETAJIJIAaMH, BOJIOH, KHCIOTaMH, KHcinoTaMHu-okucnuTeasmu: HNO3
paz6, HNO3 konn, H2SO4 konn).
Koppo3sus meramios
C Coznanue ragpBaHnyeckux anemMeHToB. Onenka 2./[.C. mabopaTopHoro
3 TICLHATIBHBIC BOIPOCH! | 1y pagyrueckoro snemenTa. Mi3yueHne KOppO3nM METANIOB B
XUMHH arpeccuBHBIX cpefax. M3yueHne Koppo3uu METauioB Ipu 00pa30BaHUU
raJIbBAaHUYECKOH TapBhl.
C MeToapl 3aIIUTH METAILUIOB OT KOPPO3UHU
3 TICIHATIEHBIC BOHPOCH W3ydyeHne npuHIMIIOB HAHECEHUSI TAIbBAHMUECKOTO TOKPBITHS. MeTOo b
XUMHH IMacCCUBAILIMU METAJIJIOB. AHOHAS M KaTOHAS 3al[UTa METAJLIIOB.
3 Crenumanbasie Borpocs! | OnpeneneHne MUHEPAIbHOIO COCTaBa U3BECTHSKA.
XAMHH
3 CrieninaibHbIe BOIIPOCHI KadecTBeHHEIN aHAIN3
XAMIH HccnenoBanue aHAMMTHYECKUX PEAKIMI HEKOTOPHIX HOHOB
3 Cnenmanbuble Bonpockl | Onpenenenne KpaeBoro yria cmaduBaeMocTd KomudecTBeHHas oOleHKa
XAMUA CMaYMBAEMOCTH PA3JIUYHBIX MAaTEPHUAJIOB.
[TonyyeHue rurncoBoro BSXKYIIEro
3 Crenuanbable Bonpocs! | [I0TyUeHre THIICOBOTO BSKYILETO TyTEeM OCAX/ICHHUS IBYBOTHOTO
XUMWH cynbdaTa KanblHs U3 MEPECHIIICHHOTO PacTBOPaA C MOCIEAYIOMIeiH
TepMO0OpPabOTKOI.
C H3roroBieHne ruipaBInyeCcKo U3BECTH
3 TICIHATBHBIC BOIPOCHL | 174 1vyenme ruapaBmaeckoil H3BeCTH METOIOM criekanus. OleHKa
XUMHH BOJIOCTOMKOCTH MOTy4eHHOTO MaTepHaa.
5.4. CamocTostensHas paboTa 00ydaromuxcs
Ne | HaumeHnoBanue paszaena N
CopepxaHre caMOCTOSITENHHON pabOThHI
pa3n| AMCIHUIUIMHBI U TEMBI
CrtpoeHue aToMa U CUCTEMAaTUKA XUMHUYECKUX DJIEMEHTOB
1 O6mereopernyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHO# M JIOMOIHATENIBHOM JTHTEPATYpPOid,
BOIIPOCHI XUMHUU SJICKTPOHHBIMHA PECYPCaMH, BBIIIOJIHCHUEC JOMAIIHETO 3a/IlaHNA.
[TonroroBka K 3a4€Ty.
XuMHU4ecKasi CBSI3b U MEKMOJICKYJIIPHbIE B3aUMOIEHCTBHUSI.
1 O6uieTeopeTHIecKue Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,

BOIIPOCHI XUMHU

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




OO61mereopeTndeckme
BOITPOCHI XUMHU

DHepreTuka XUMHUYECKUX PeaKIui

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIIHLHOU JIUTEPATYPOH,
ANEKTPOHHBIMU PECYPCaMU, BHIIIOJIHEHHUE JOMAITHETO 3aJaHHUS.
[ToaroroBka K 3a4€Ty.

OO0mereopeTHIECKre
BOIIPOCHI XUMHHU

Krnaccudukanus HeopraHMuecKux CoeAMHEHUN

PaboTa ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJTHUTEIHHOU JIUTEPATYPOH,
AJIEKTPOHHBIMU PECYPCaMU, BHIIIOIHEHHUE JOMAITHETO 3a1aHHUS.
Odopmrnenne oTuéra no saboparopHoii padote. [Togroroska k 3a4éry.

OO0mereopeTHIecKre
BOIIPOCHI XUMHHU

OCHOBHBIE 3aKOHEI U IIOHATUS XUMUHA

PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JONOJHUTEIBHOM JTUTEPATypPOHd,
SJICKTPOHHBIMHA PECYpPCaMH, BBIIIOJHCHUC JOMAIIHETO 3a/laHN.
Odopmnenne oTaéra no saboparopHoit padote. [ToaroroBka K 3a4éry.

OO6miereopeTnyeckue
BOIIPOCHI XUMHU

XuMHuecKass KHHETHUKA U PaBHOBECHE

PaboTa ¢ KOHCIIEKTOM, OCHOBHO M JONOJHUTEIBHOM JTUTEPATypOd,
JIEKTPOHHBIMU PECYPCAaMU, BBIIIOJIHEHUE JOMALIHETO 3aaHHUS.
Odopmnenne oTaéra no saboparopHoit padote. [ToaroToBka K 3a4éry.

OO6miereopeTndecKue
BOIIPOCHI XUMHU

PactBOpsI 1 cBOICTBa pacTBOPOB

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIITOJIHEHUE JIOMALIHETO 3a/1aHMUS.
Odopmnenne oTuéra no gaboparopHoii padote. [TogroroBka k 3a4éry.

OO6miereopeTndecKue
BOITPOCHI XUMHU

I/IsyquI/Ie MCTOHOB IMPHUI'OTOBJICHUA XUMHUUYCCKUX PACTBOPOB.
O3HaKoOMJICHHE C MCTOANKaMU J'Ia60paT0pH0fI pa6OTBI. I/IsyquI/Ie TCXHUKH
0e30macHOCTH IIpu pa60Te C XUMHUYCCKHMH PAaCTBOpPAMMU.

OO6mereopeTndecKue
BOIIPOCHI XUMHU

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLINU

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U AOMOJIHUTEIBHON JIUTEPATypOH,
3JIEKTPOHHBIMU PECYpPCAMHU, BBIITOJIHEHUE TOMALIHETO 3a/1aHMUSI.
Odopmnenne oTuéra no gaboparopHoii padbote. [ToaroroBka k 3a4éry.

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

XUMHS METAIIJIOB

PaGota ¢ KOHCTIEKTOM, OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATYpPOH,
3JIEKTPOHHBIMHU PECYPCAMHU, BBIIIOJIHEHUE JOMAILHETO 33/ 1aHUS.
Odopmienne otuéra no naboparopHoii padore. [Toaroroka k 3auéry.

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

Mertoasl 3aUATEI OT KOPPO3UHU

Pabota ¢ KOHCTIEKTOM, OCHOBHOM U JIONIOJIHUTEIBHOM JIUTEPATYpPOH,
QJICKTPOHHBIMHA PECYpPCaMM, BBIIIOJHCHUEC JOMAITHETO 3aJaHH .
Odopmienne otuéra no mabopatopHoit padote. [loaroroska k 3auéry.

CrneunanbHble BOIPOCHI
XUMHAU

MGTOI[BI OIPEACIICHUA XUMHUYCCKOro CoOCTaBa.

CHCI_[I/IS.JIBHLIC BOIIPOCHL
XUMHNHU

OCHOBBI aHAJTUTUYECKOH XUMHH.

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHNHU

I[I/ICHepCHBIC CUCTCMBEI.

CrnenuanbHble BOIPOCHI
XUMHH

Xumus MHHEPAJIbHBIX BAOKYIIHUX MAaTCPUAIOB

CHCI_[I/IaJ'IBHLIC BOIIPOCHI
XUMHNHU

Teepaoda3zusie peakuu

CrnenuanbHble BOIPOCHI
XUMHH

OCHOBBI OPraHNYECKON XUMHUH U XUMHUU TTOJIUMEPOB.

Pabota ¢ KOHCTIEKTOM, OCHOBHOW U JTOTIOJTHUTEIHHON JTUTEPATYPOH,
3JIEKTPOHHBIMU PECYPCAMHU, BBIIIOJIHEHUE JJOMALIHETO 3a/1aHUS.
[ToaroroBka K 3a4€Ty.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

VYyeOHast mporpaMma BKJIIOYAET HE TOJIBKO ayTUTOPHBIC 3aHATHS, HO yIEJSeT Ba)KHOE BHUMAaHHE
BHEAYJIUTOPHON CaMOCTOATENIbHON padboTe cTyneHTa. i yCrenHoro 0CBOSHUs TEOPETHIECKOTO
MaTepuaia, IpruoOpeTeHus HEOOXOUMBIX 3HAHUM U HAaBBIKOB Ba)KHA PEryJiApHas paboTa ¢ KOHCTIEKTOM
nexnun (00paboTKa TEKCTa); MOBTOPHAS paboTa Ha/l y4eOHBIM MaTepraioM (yueOHUKa, TEPBOMCTOYHHKA,
JIOTIOTHUTEILHOU JIUTEPaTYpPhl, AyJAH0- U BHAE03aIMCEel ); COCTaBICHUE IUIaHA U TE3UCOB OTBETA;
cocTaBJIeHUE TaOJIUII JUIs CUCTEMATH3AI[MU Y4eOHOT0 MaTepralia; peleHue 3aa4d 1 ynpaKkHeHul 1o
o0pa3sily; peleHre BapuaTUBHBIX 33/1a4 U yIpakHeHul; Eciu caMocTosITensHO He yaaeTcsl pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyITHpPOBaATH BOIIPOC U 33JaTh €r0 MPENOJaBaTEN0 HA JEKIUH, IPAKTUIECKOM
3aHATUHU, KOHCYJIbTALIUU.

[IporpaMMoN AMCHUIUIMHBI IPEAYCMOTPEHO ITPOBEACHUE JICKIMOHHBIX 3aHATHH, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMaTU3MPOBAHHBII MaTepHrall, IPaKTUUECKUX U Ja0OPATOPHBIX 3aHIATUN, IPEAIOIATratoINuX
3aKpeIuIeHNe U3y4eHHOro MaTepraia u (opMUPOBaHKE Yy 00YUArOIIErocsi HeOOXOJUMbIX 3HAaHUH, yMEHUH 1
HaBBIKOB. Kpome Toro, BaKHBIM 3TAllOM W3Yy4EHUs TUCLHUILINHBI SBIIETCS CAMOCTOATENbHAs paboTa
o0yyaroImuxcsi, KOTopas BKIOYAET B ce0sl U3y4EeHUEe TEOPETHUECKUX BOIPOCOB TUCIUILIMHBI, TOATOTOBKY K
IPAaKTUYECKUM U JJAOOPAaTOPHBIM 3aHITUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3a4ETy
C OLIEHKOM.

JU1sl yCHeIHOro OCBOSHMSI IUCUUIUIMHBL  HE00XOIMMO MOCEIIaTh BCE 3aHATHUS, T.K. JIIOOOH MpoIyck
3aHATHUS OCJIOXKHSAET OCBOEHUE npeameTa. Ha nmpakTuueckux 1 1a00paTOPHBIX 3aHATHAX 3aKperisieTcs
MaTepua, U3JI0)KEHHBIN Ha JEKIUAX.

[Ipuctynas Kk U3y4eHHUIO TUCIUTUINHBI, HEOOXOIMMO 03HAKOMUTKCS C coaepkanuem PIIJ mis
CTYJCHTOB OYHOH (opMbl 00yueHuUs. [Ipr MOATOTOBKE K MPAKTUICCKUM ¥ TaOOPATOPHBIM 3aHSITHUSIM H B
pamMKax caMOCTOATEIbHOU PabOThI IO U3YUCHHIO TUCIUTUTHHBI 00y4JaronIMMcsi He0OX0aUMO: 1) TOBTOPHUTH
3aKOHCIIEKTHPOBAHHBIN MaTepHall, UCIOJIb30BAaTh OCHOBHYIO M JIOMOJTHUTEIIBHYIO IUTEPATypy; 2)
BBITIOJIHUTD MPAKTHYECKHUE 3a]]JaHUS B paMKaxX U3y4yaeMoOil TeMbI; 3) 03HAKOMUTHCS C METOUYECKUMHU
YKa3aHUSMH K BBITIOJIHEHUIO JTA00PAaTOPHBIX padoT; 4) MOATOTOBUTE OTYETHI TIO BHITIOJTHECHHBIM
nmabopaToOpHBIM paboTaM; 5) MOATOTOBUTHCS B BHIMOJHEHUIO aTTECTAIIMOHHBIX Pa0oT.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJMKAaTOpa KOHTPOJINPYEMOM
n/m (Momyms) cpencTaa
KOMIIETEHIINH
VYcTHBIN ONpOC, TECTBI
1 [O6mereopeTnueckre BOMPOCH XUMUHU OIIK-2.1, OIIK-2.3 poc, ’
peuieHue 3anad
THBIN OI1
2 |3auer OTIK-2.1, OTTK-2.3 YOTHBIE OTPOS,
pELIECHUE 3a7a4, TECTHI.
THBIN OI1
3 |CnenmanbHbIE BOIPOCH XUMHUH OIIK-2.1, OIIK-2.3 ye onboc,
pElIeHuE 3a7a4, TECTHI.
4 [3auér c oneHkoi OIIK-2.1, OIIK-2.3




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

[Tonydenune 3a4€ra Mo NMCUUIUIMHE MPEAINOIaraeT BHIIIOJHEHUE IBYX aTTECTAllMOHHBIX padoT 3a
CEeMECTp JJIsl TPOBEPKHU C(HOPMUPOBAHHOCTH MHIMKATOpa HocTrxkeHus komnerennuii OIIK 2.1, 2.3.

ATttectanonHas pabota Nel Bkitouaet B ce0si TEMbl: CTPOCHHE aTOMa, XUMHUECKast CBSI3b, KIacChl
HEOPraHMYECKUX BEIECTB, KBUBAJICHT, KHHETUKA XUMHUUECKUX PEaKIIHii

ATtTectanonHas pabora Ne2 BKIItOUaeT B ce0sl TEMbI: AJIEKTPOJIUTHYECKas nuccouuanus, pH,
TUAPOIIU3 COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKINH, FAIbBAHUUECKUN JIEMEHT, KOPPO3Us
METaJIJIOB, KECTKOCTD BOIBI.

Bapuant 3aganuii 1u1a ATtectaninoHHONW paboTs! Nel

Nel. OnpenenuTs 4UCIIO 3JIEKTPOHOB B aTOME IIMHKA. 3aNUCaTh MOJIHYIO 3JIEKTPOHHYIO
KoH(urypanuto aroma. KakoBa BaJIeHTHOCTb aToma?

Ne2. 3anmcars MpOIyKTHI peakiiuy, paccTaBbTe KOAPPHUIIMEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4~= ...

CaO + KOH = ...

No3. Ilpu B3aumoeiicTBun 3,24 r TpEXBaJIGHTHOTO MeTaJljIa ¢ KUCIO0TOU Bhiiensaercs 4,03 i
BOJIOpoJa (H.y.). Beruncnure 3KkBUBaEeHTHYIO, MOJIBHYIO H aTOMHYIO MacChl METalIa.

Ne4. Bo CKOJIBKO pa3 H3MEHUTCS CKOPOCTh peakiuu pu S0°C, ecnu npu ASHCTBUN KaTajlyu3aTopa
sHeprus aktuBauuu ymenbmaercs ¢ 70 kJx go 50 x/x?

No5. 3amucarh IUCCOIMAIIMIO BEIIECTB: THIPOKCH] HATPHSI, CEPOBOIOPOIHAS KHCIIOTA, XJIOPHU/T
ATFOMUHHMS, TUAPOKAPOOHAT HATPHUS, THAPOKCOXJIOPHI ATFOMHHHUS, THIPOKCH aMMOHHMSI. J[71s1 ciraObix
3JICKTPOJIUTOB 3aMMCaTh BBIPAXKEHNE KOHCTAHTHI JIUCCOIUAIINH

Bapuant 3aganuii 1uig ATTecTaliuoHHOW padboThl Ne2

Nel. Onpenenuts pH pactBopa, o6bemom 100 My, B koTopom coaepxkutcs 0,063 r a30THOH
KHCIIOTHI.

Ne2. TToxBepraroTcs Jiu THAPOSIU3Y pacTBOPHI cieayromnux cojeir: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJISIPHBIEC ¥ HOHHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIIUX COJIEH.

Ne3. PacctaButh K03(ppHUIIMEHTHI B ypaBHEHUSIX PEAKIMI METO/I0M 3JIEKTPOHHOTr0 OanaHca.
CocTaBUTh DIIEKTPOHHBIE ypaBHEHHS. J{JIs1 K&KIOH peakiuy yKa3aTh, KAKOE BEIIECTBO SBIISIETCS
OKHCITUTEIIEM, KaKoe — BOCCTAHOBHUTEJIEM; KaKOE€ BEIIECTBO OKHCIISETCS, KAKOE BOCCTAHABINBACTCS.

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

Ne4. Berancauts 3/1C raqbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 TUTACTUH KaAMUS U MarHus,
OIYIIIEHHBIX B PACTBOPBI CBOMX couielt ¢ koHreHTpanueit [Cd2+]=[Mg2+]=0,1 moas/i1. CocTaBUThH cCXeMy
9JIEMEHTA, HAIMCaTh YPaBHEHHUS 3JICKTPOAHBIX mporeccos. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37
B.

NeS5. Kakyro maccy Ca(OH)2 nyxxH0 100aBuTh K 50 J1 BOJIBI, YTOOBI YCTPAHUTH KapOOHATHYIO
KECTKOCTb, PaBHYIO 5,8 MMOJIb/1?



7.3. Cucrema OLIeHUBAaHUSI PE3yJIbTaTOB 00YUEHHUS 110 AUCHUILIUHE (MOAYIIIO) MIPU NMPOBEIECHUN TEKYILETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HAHHUSA:

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

- TOYHOE HCII0JIb30BaHUE HAYyYHOI TEPMUHOJIOTUHU, CHCTEMAaTHYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHI0BaHHOH pabovel MporpaMMoii 1o JUCIUIUTHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUSAX, KOHLEILUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

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

- BJIaZICET HaBbIKAMU CaMOCTOSITENIbHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJJaHNMH;

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

- 0e3yImpeyHo BiIaeeT MHCTPYMEHTapUeM YU4eOHOH TUCIMITIIMHBI, YMEHUE €T
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

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

Onenka
«XO0pOoILI0Y» (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, KOHIEIIUAX U HAPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLUIUIMHE, YMEHHE €ro HCIO0Jb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B pabouell mporpamme
KOMITCTEHITU;

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




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAaJIbHBIN 00beM 3HAHHUHN 110 AUCIUILINHE,

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

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHUCIIIHUAX W HAIIPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa 1moj; pyKOBOJICTBOM IIPEIO/IaBATENs HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOpUTMa BBIIIOJIHCHUSA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

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

- HE YMeEET UCIIOJIb30BaTh HAY4YHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKeT 00OCHOBATh AJITOPUTM BBIIIOJIHEHUS 3a]JaHUIN

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIIUX ATanbl POPMUPOBAHUS KOMIETEHIIMH B ITPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS

[TpumepHbIe BOMPOCHI U1l TPOBEACHUS IPOMEXYTOUHOM aTTeCTalluu 00Y4arOLIXCs

1. Knaccugukaius HeOpraHn4ecKux COeAMHEHUH (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIU CPEAHHUE,
KHCIIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHE CBOMCTBA.

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHE, PU3HUECKUI CMBICI.
. Hpunun [Haynu. [pasuno Xynaa. [pasuno KieukoBckoro. CTpoeHne 31eKTPOHHBIX 000JI0YEK

(98]

aTOMOB.
. [lepuoanueckuii 3aKkoH u nepuoanyeckas tadbmuna J[. 1. Menaeneesa.
. Xumnueckas cBsa3b. KoBaneHTHas nossipHasi, HEMOJsIpHAasi, HOHHASI CBS3b.
. XumMuueckas cBsa3b. Mertammueckas cBA3b. BonopoaHas cBs3b.
. KommiekcHbie coeAMHEHUs: CTPOSHUE, OTyYeHUEe, HOMEHKIIATypa.
. CkopocTh XuMHUECKUX peakiuii. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUHA.
. Kunetnka xuMuueckux peakuuid. 3aKoH JAelcTByOmMM Macc. I3MeHeHrne CKopoCcTH npu
W3MEHEHUHU KOHIICHTPAIINH BEIIECTB, NaBIeHUs, 00béMa. KOHCTaHTa CKOPOCTH — OT KaKuX MapamMeTpoB
3aBHCHT, OT KAKMX HE 3aBHUCHUT.

10. Temmeparypa kak ¢pakTOp KHHETUKH XUMUYECKHX PEAKIIHMii: BO3IEHCTBUE TeMIIepaTyphl Ha
ckopocTh peakuuu, [Ipasuno Bant-I'odda, ypaBHenne Appenunyca. Katanuzatopsl: onpeseneHue,
MIPUHLIUN AEHCTBUS HA MEXAHU3M PEAKLIH.
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11. XuMHuueckoe paBHOBECHE: YCIIOBUE BO3ZHUKHOBEHUS, 3aMMCh KOHCTAHTY PAaBHOBECHS B O0IIIEM
Buje. [Ipunnun Jle [llatense. BiusiHue Temnepatypsbl, 1aBJICHUS U KOHLIEHTPAIIMN BEIIECTB HA CMEIICHUE
paBHOBECHS.

12. CiocoObI BRIpaKCHHS KOHIIEHTPAIIUU PaCTBOPOB: Ha3BaHUs, (DOPMYJIbI, €IUHUIIBI H3MEPEHUS.

13. Dnektponutryeckas aucconnanus. CUabHbIC U ca0bIe AIEKTPOIUTHI: ONPEACIICHUE, TPUMEPHI.
CreneHb ¥ KOHCTaHTa auccoranu. CMENeHrne XMMUIECKOT0 PaBHOBECHSI TIPH TUCCOIUAIH (BIUSHUE
TEeMITepaTyphl, pa30aBICHUS, OTHOMMEHHBIX HOHOB).

14. NonHoe npousBeaeHue Boibl. BomopoaHblii mokasaresns cpeabl. PacueT pH cuimbHBIX 1 cl1aObIx
3JICKTPOJIUTOB.

I'uaponus coneli. CMeneHrne XMMUYECKOT0 paBHOBECHSI TIpoIecca THAPOJIU3a (TeMreparypa,
pasz0aBiieHre, OTHOUMEHHBIC HOHBI).

15. XKecTkocTh BOJIBI, €€ BUJIBI, CIIOCOOBI YCTPAHECHHS.

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

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

18. 'aibBaHUYECKUI IEMEHT: TIPUHIIMI padOThI, IPOIIECCHI Ha KAaTO/Ie, MTPOIIECCHl Ha aHOIE,
OTJIMYHME OT 3JIEKTposin3a. Y paBHeHHE HepHCTa — BEIYKMCIICHHE MTOTEHIIMANA IS 1eKTpoaa. CTaHIapTHBIN
31eKTpoaHbIN oTeHnuat. J/[C raJpBaHMYECKOro 3JIEMEHTA.

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

20. Koppo3usi METaJUIOB B KHCIIOW, HEUTPaTbHOU Cpe/ie B KUCIOPOIHON U OECKUCIOPOIHOM cpejie.
Buas! koppo3un. MeTopl 3aIUTHI METAJUIOB OT KOPPO3HH.

21. Baxkneiiive npupoIHbIe COSTUHEHUS KAIbIIHS, BO3AYIIHbBIE H THIPABINYECKUE BKYIIINE
CTPOUTEIbHBIE MAaTEPHUAJIBI - MIPOIIECCHI IIPU UX MOTYYEHUU U TBEPACHUH.

22. [lonumepHble MaTepUaIbl, ©X 0COObIE CBOMCTBA, OCHOBHBIC BH/IBI TTOJIUMEPOB, O0JIACTH UX
MIPUMEHEHUS.

7.4.2. IlpakTrueckue 3aaHus ISl MPOBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJarouXxcs

1. HartucaTh ypaBHEHHE XUMUYECKON PEAKIINH, PACCTABUTH KO (DUITUEHTHI.

2. Paccunrtarh BBIXOJ MPOAYKTA, UCIIOIB3YS 3aKOH SKBUBAJICHTOB.

3. Paccunrath TemioBoil 3hpekT XuMuIecKkon peakiuu.

4. Paccuutath U3MEHEHHE CKOPOCTH XUMHUUECKOU PEaKIIMK MPU U3MEHEHUU KOHIIEHTPAI[UU BEIIECTB
WJIH TEMIIEPATYPHI.

5. Hanmncatb ypaBHEHUE 3IEKTPOIUTAYECKON JUCCOIMAIIMK M BBIPAXKEHUE JJII KOHCTAHTHI
JUCCOLIMAIINY.

6. Paccuntarh 3HaYueHNE BOJOPOIHOTO MOKA3aTENs CPEJIbI.

7. Hanucath ypaBHEHHE TUIPOJIN3A COJIU.

8. CocTaBUTh CXeMY TaJIbBAHMYECKOTO 3JIeMeHTa, paccuntath IJ{C 3TOro 251eMenTa.

9. BbruncanTh Maccy BEIIECTBa, BBIIEIUBIIETOCS MIPH 3JEKTPOIH3E.

10. CocTaBUTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIINIO, ONIPEAETUTh OKUCIUTEND U
BOCCTaHOBUTEb.

11. Hantucatp ypaBHEHUE peakuyd MeTajlia ¢ BOJOM, KUCIOTON WM PAaCTBOPOM LIENOYH.

12. CocTaBUTh CXEMY JIEKTPOXUMHUYECKON KOPPO3UH METAILIIOB.

[MpakTrueckue 3a1aHus A1 TPOMEKYTOUHOM aTTecTaliu pa3mMeleHsl o aapecy SMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpyU HaJIHYUN)
KypcoBble npoekThl (paboThl) y4eOHBIM IJIAHOM HE MTPETyCMOTPEHbI

7.5. Meroauyeckne MaTepuaisl, OIpeaeSIOIKe IPOLEAYPhl OLEHUBAHNS 3HAHUN, YMEHUH, HAaBBIKOB U
(unM) ombITa NPOQPECCUOHANTBHOM NeATETbHOCTH, XapaKTePU3YIOIIe dTarbl JOPMUPOBAHUS KOMITETCHLIUH
KoHTposnb ypoBHS YCBOGHHBIX 3HAHUH, OCBOEHHBIX YMEHUH U MPUOOPETEHHBIX HAaBBIKOB
(BrajsieHu ) OCyIIECTBISETCS B PAMKAX TEKYILEro ¥ MPOMEXYTOYHOTO KOHTPOJISI B COOTBETCTBUU C
[TonoxeHreM o TeKyIeM KOHTPOJIE H TPOMEKYTOUHOM aTTectauu oOyyatomuxcs B CIIGIACY.
Texymuit KOHTPOJIb OCBOCHMS KOMIIETEHIINI 10 TUCIMIUINHE TPOBOJIUTCS NPU N3YUEHUU
TEOPETUYECKOr0 MaTepHasa, BHIIOJHEHUH 3aJaHAN HA MPAKTHYECKUX 3aHATHX, CIaYe OTYETOB 110



nmabopaTopHBIM paboTaM, BHIOJHEHUH WHIUBUAYATBHBIX 3aIaHU B (POpME KOHTPOJIHHOU PaboTHI,

pacueTHo-

rpaduueckoit padboTel. TekyieMy KOHTPOIIIO MOUIEKUT MOCENIaeMOCTh CTYACHTaMU ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHATHSIX.

HToroBoii o11eHKOM OCBOCHUS TUCIUILUIMHAPHBIX KOMIIETEHIUH (PE3yabTaTOB 00YUCHHUS 110
TUCHUILIMHE XUMHUS) SBIISETCS IPOMEXYTOUHAs aTTecTtanus B (hopMe 3a4éTa ¢ OIIEHKOM, TPOBOANMAS C
YUETOM PE3yJIbTaTOB TEKYILIEr0 KOHTPOJIS B CEMECTPE.

7.6. Kputepun onieHuBaHus ChOPMHUPOBAHHOCTH KOMITETSHIIMH MPU MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOEHUS U OLIEHKA
OrneHka OrneHka
«HEYIOBJIETBOPUTEID | «YAOBIETBOPUTENBH | OLEHKA «XOPOLIO» OueHkKa «OTJIIMYHO»
HOY» o»
«HE 3aYTEHO» «3a4TEHO»
YpoBeHb OCBOEHUSA | YPOBEHb OCBOCHMSI | YPOBEHb OCBOCHUSA YpoBeHb OCBOEHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTHIN. «BBICOKHI».
Kommereniun He Kommerenmmun Kommerenun Kommerennun
c(OpPMHPOBAHEI. c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OPMHPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOMIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpHI | CUCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu chOpMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHUS
OLICHHBAHNS (bparMeHTapHbI U PenpoOAYKTUBHBII YCIIELTHO
HOCSIT Xapakrep, MIPUMEHSIFOTCS K
PEenpoOAYKTUBHBII IPUMEHSIOTCS K PEILIEHUIO KaK
Xapaxkrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JleMoHCcTpHpYyeTCcs 3aJJaHuM. HECTaHIapTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyETCS | TBOPYECKHX 3aJIaHUM.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOATENIBHOCTH | CaMOCTOSITEIIbHOCTH,
YCTOHYHUBOTO BBICOKAsI aJallTUBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA

HaBBIKaA.




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 3aaHUs
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 IPeUI0KEHHbIE
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
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




He mosxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit
METOJIUKY 3aTpyJHEHUS 110 BBIOHMpAET
BBITIOJTHEHUSI BBIOOPY METOJIUKHU CTaH/IapTHYIO
3a/laHu. BBITIOJTHEHUS METOJUKY
JlonmyckaeT rpyobie 3aaHui. BBITIOJTHEHUS
OLIMOKY Npu Jomnyckaer ommoku 3a/1aHUM.

BBIITOJIHCHUHN
3aJIaHUi,
HAapyUIAIOLIKE JIOTUKY

IIPpH BBIITOJIHCHUN
3aJIaHUi,
HapyLIEHUS JOTUKU

JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJlaHuiM, HE

peleHus 3a1a4. peleHus 3a1au. HapyHIaoIne
BIAJICHUE Jenaer HcnbiTeiBacT JIOTUKY PEIICHUS
HABBIKAMI HEKOPPEKTHBIE 3aTpyAHEHUS C 3ama4
BBIBOJBL. ¢dopmynupoBanueM | Jlemaer KOppeKkTHbIE
He moxer KOPPEKTHBIX BBIBOJEI I10
000CHOBAThH BBIBOJIOB. pe3yJabTaTamMm
AJIITOpUTM WcnbiTeiBaeT pelICHUA 3a1a4u.
BBIIIOJIHEHUS 3arpyaHeHus mpu | OOGOCHOBBIBAET X0
3a/laHuH. 000CHOBaHUU pelieHus 3anaq 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITTOJIHCHU L
3aJlaHHAMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
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 CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a

JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM
pe3ynbraraM o0yueHus (3HaHUS, YMEHUS, BIIaJICHUE HaBbIKAMU).
O1eHKa «OTIIMYHOY/ «3a4TEHOY» BBICTABIISIETCA, €CIIU CpeiHEe apH(PMETHIECKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
O1eHKa «XOpOLIO»/«3a4TEHOY BBICTABIISICTCS, €CIIM CpeaHee apu(hMETHIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OneHka «yI0BIETBOPUTEIBHO»/ «3aUTEHO» BBICTABIISETCS, €CIU CPEAHEE apU(PMETHIECKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OneHka «Hey10BIETBOPUTEIILHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apu(pMeTHIECKOoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOoAMUYECKOE M MATEPHAIBHO-TEXHUYECKOE o0ecneuyeHue TUCIHIJIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
n/m €0HO-METOMYECKOMN JTUTEePaTyphbl PK3EMILIAPOB/IEKTp
i patyp oHHbIN anpec ObC
OcHoBHas1 JIMTEpaTypa
Cemepukos U. C., I'epacumona E. C., ®uznyeckas XuMusi CTPOUTEIIbHBIX ] .
. . http://www.iprbooksh
1 [matepuanos, ExatepunOypr: Ypanbckuii Gpenepanbubliii yausepcuret, IbC
op.ru/68308.html
ACB, 2015
Xamurtosa A. U., Autonosa JI. B., byceirnna T. E., Ky3nenos A. M., OcHOBBI
5 opranudeckoit xumun. OpraHndeckre moJMMepHbIe MaTepuaisl, KazaHs: http://www.iprbooksh

Kazanckuii HalMoOHAIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKUI
yHuBepcuret, 2010

op.ru/61993.html

JlomoJHUTENbLHAA JIUTEPATYPA

1 [AxwmeroB H. C., O6uiast u Heopranuueckas xumusi, M.: Beici. mk., 2002 59
2 I'enspman M. 1., Koanesuu O. B., KOctpatos B. I1., Komnougnas xumus, https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2023 /book/288854




ynusepcutet, ObC ACB, 2013

Axumos JI. U., Auapeesa H. A., Akumos JI. ., Xumus, Cankr-IletepOypr:
1 |Cankr-IlerepOyprckuii rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN

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

OOyuaromnmecs: U3 Yncina HHBaIKAOB U il ¢ OB3 obecnieunBaroTCs e4aTHBIMU U (WIIN)
3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHMUYCHHUSIM UX

3I0POBBSI.

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

OCBOEHUS JUCLMILIMHBI (MOTYJIs)

Haumenosanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

O6mas xumus i cryaento CIIGIACY

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

lenspman M. U., FOctparos B. I1. Heopranudeckass Xumus:
YuyebHoe mocobue. 2-¢ uz., crep. - CI16.: M3gaTenbcTBo
«Jlauby, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBLCTBE

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

[Terpoa XMW BAXKYIHINX CTPOUTEJIBHBIX
MATEPHAJIOB

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

AxmeroB H. C. O0mias u HeopraHudeckas XuMus: Y 4eOHUK. — 8
-¢ u3j., crep. - CI16.: MU3natenbctBo «Jlanb»,2014. - 752 C.

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

OcHoBbl xumuu. MaTepHeT-yueOnuk (A. B. Manyiinos, B. U.
Ponuonos, HI'Y, HoBocubupck)

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

8.3. [lepeueHb coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarensersa "IPRsmart”

http://www.iprbookshop.ru/

OnekTponHas oubimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DNEeKTPOHHO-O0MOIMoTEeyHas cructeMa uznatenscrsa ""Jlane"

https://e.lanbook.com/

Cucrema aucrannmonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxkepbl B chepe 00pa3oBaHus

http://www.i-exam. ru

Hayunas snexrponnas 6ubnmorexka eELIBRARY.RU

Hay4nast anexTpoHHast
oubauoreka eLIBRARY.RU

Poccuiickas rocygapcTBeHHasi OnbanoTeKa

www.rsl.ru

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Nudpopmammonnas cere CHEMMET (Poccust) Ha cepepe XMMHUECKOTO
dakynpTeta MI'Y gBIISIETCS COBOKYITHOCTBIO 023 JAHHBIX TTO XUMUU
(oOpa3zoBaHue, HayKa, TEXHOJIOTHSI), pacIipe/ieJIeHHbIX Ha -CepBepax B
npeeniax pocCUrUCKoM yacTu ceTu Internet u BkirodaeT oTe4eCTBEHHBIE U
3apyOexHbIe HHPOPMAIIMOHHBIE PECYPCHI IO XUMUU

www.chem.msu.su

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

[lepuonnueckue nznanus CII6IACY

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




8.4. Ilepeuennr nH(POPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMbIX IPU OCYIIECTBICHUU 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MIPOTrPaMMHOTO 00eCIIeUeHUS

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH Y4eOHBIX ay/IMTOPUN U MOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsl CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu o0yueHus

40. YyeOHble ayqUTOPUU JUIsl IPOBEICHUS
NPaKTUYECKUX 3aHIATUH, Ta00paTOPHBIX
paboT,rpyIIOBBIX U UHIUBUAYATBHBIX
KOHCYJIbTALNH, TEKYILEr0 KOHTPOJIS U
IIPOMEXKYTOUHOM aTTECTALINH

Meb6ens: Ctonsl (mapThl), 10CKa MEJIOBast, JOCKa
MapkepHas, ctoJt Jabopatopusiii JID-JI00, cron
naboparopubiit Manelil JIO-OO, mkad BHITSHKHOIM ©
MOABOJIOM BOJIbI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopatopHblit peoctat, KoHaykTomeTp Waterproof
ECScan Low, Becol ananutndeckue GR-120,
MarHuTHBIE MEIIAJIKH, BEChI JabopaTopHbie: BJITD
2200, BJIT-1100, BJITD3-150, neus mydenbHas 3 1
CHOJI-3/11, cymmunbnbiit mkadp NOL 24/200, pH-
MeTp-MusuinBoibT™METp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputenb «CraTyc-2», CUETYUK a3pOUHOB
«Cangup»

Xumunyeckas nocyja (mpoOoupKH, IITaTUBbI, CTAKaHBI,
KOJIObI, OIOPETKH, MUIETKH, IITATUBBI ISl MPOOUPOK),
XUMUYECKUE PEAKTUBBI.

YueOHO-HarIsITHBIE TTOCOOUS U TIIIAKATHI:
[leprognueckas cuctemMa XUMUYECKUX JIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BaKHEHIINX cojel u ruipokcuioB, CTeneHb
JIMCCOLMAMU KUCIIOT ,IIEI0Ye U COJIEd B BOIAHBIX
pactBopax, [IpousBenenne pacTBOpUMOCTH
HEKOTOPBIX HEKOTOPBIX BemecTB npu 180 C,
KoHcTaHThI HECTOHKOCTH KOMILIEKCHBIX HOHOB, Cxema
BOJIOPOJHOTO 3JIEKTpoAa, Pa1 HanpsykeHUsT METaUIoB.
HopwmanbHble (cTangapTHBIE) SIEKTPOAHbBIE
MOTEHIINAIbl, XMMHUYECKHE CBOMCTBA METAJIJIOB,
3amuTa MeTasuia oT Koppo3uu(mpotekropHas), Cxema
KOHTaKTHOM Koppo3uu MeTaiioB, Cxema
KOPPO3MOHHOI'O pa3pylIeHUs Kele3a

39. YyebOHble ayAUTOPHUH ISl IPOBEACHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOUHON
aTTecTaluu

KommiekT MynbTuMeTuitHOr0 000pyA0BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIBTUMEAUITHBIN
MIPOEKTOP, FIKPaH, ayAUOCHCTEMA), TI0CKA, KOMIUIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET.




39. YueOHble ayIUTOPUHN JIJIs1 TPOBEICHUS
JIEKI[MOHHBIX 3aHATHH

VYueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOpP, IKPaH, ayIuOCHCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHOl MebenH,
nojaKiroueHue Kk komnbtoteproit cetu CIIOIACY,
BbIXOJ B IHTEpHET.

39. IomerieHus st CAMOCTOSITETLHON paObOTHI

[Tomerenue a1 CaMOCTOSTEIILHOM paOOTHI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1 mrr.- 1K gst mur ¢ OB3 (cuctemHslii 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOIKITIOYCHHEM K
cetn «MHTepHET» U 00ECIIeYeHHEM J0CTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTECIIbLHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

s maBanuaoB u aun ¢ OB3 obecnieunBaroTes crieninanbHble YCIOBUS AJIsl TOTYYCHHUS
o0pa30oBaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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