





1 IlepedYeHb IIAHHPYEMbIX Pe3y/IbTaTOB O0YICHHsI IO THUCIHITHHE "XHMHA", COOTHECEHHBIX C
IUTAaHHPYEMbIMH Pe3y/IbTaTaMH OCBOEHHs 00pa30BaTeIbHOH MPOrpaMMbl

OcBoeHMe QUCHIHNIMHLL HAlIpaBIeHo Ha (pOpPMUPOBAHUE:

ofmmenpodeccroHanbHEX KOMIETeHIUH:

OIIK-3 - BnafeTs TOTOBHOCTHIO IPUMEHATE CHCTEMY GyHIaMeHTaNlbHEX 3HAaHUN MaTeMaTHIECKUX,
€CTeCTBeHHOHAYUHBIX, HHXKEHEPHBIX U SKOHOMUUECKHUX 715 UAeHTHGUKAINN, (OPMYNIPOBAHUSA 1
PeIeHs] TEXHUIECKUX U TEXHOJIOTMYECKUX TPoOIeM 9KCIINyaTaluy TPAHCIIOPTHOTEXHOTIOTHIECKUX
MallliH ¥ KOMIIIEKCOB

3HaTh: OCHOBHEIE [TOJIOKEHUS TEOPUHU AJIs1 METOOUYECKH IIPAaBUJIbHOIO TOCTPOEHU S 3TAII0B IPY PellleHUH’
KOHKPETHHIX IPAKTHYECKUX 3aad, IpHeMbl 6e30IacHOT0 06pallienus ¢ BeIeCTBaMy;

Knaccu(puKaIuo U CBOINCTBa XUMUYECKNUX 3JIEMEHTOB, BEIleCTB U COeIHHEHNU;

OCHOBHEIE 3aKOHOMEDHOCTH NIPOTEKaHUS XUMUUYECKUX NIPOLIECCOB;

XUMHYECKHE IPOLECCH COBPEMEHHOU TEXHOJIOTMY IIPOKM3BOACTBA MaTepUasioB ¥ KOHCTPYKIIUY, CBOICTBA
XUMHUYECKUX 3J1EMEHTOB U UX COeNUHEHUH, COCTaBIAIOIUX OCHOBY KOHCTPYKIIMOHHEIX MaTePUaloB;
YMeTh: HCIIONb30BaTh 3HAHUS TEOPETUYECKUX OCHOB XUMUK Ha NIPaKTHKe IIPU YCTPaHeHUH BEISIBIIEHHEIX
mpofieM 3KCIyaTaluy TPAaHCIOPTHO-TEXHONMOTHIECKUX MAIlIMH U KOMIIIEKCOB;

CaMOCTOSTENIEHO aHANU3UPOBATh XUMUYECKUE SIBIIeHNS, IPOUCXOOIINE B IPUPOLE U Pa3IuYHEIX
YCTPOUCTBAX;

TIOTh30BAThCS YYeGHOH, CIIPAaBOYHON ¥ HaYIHOM MUTEPATYPOH IO KYPCY;

BriapeTs: COBpeMeHHEIMU MeTONaMU PellleHUsl XUMAYeCKUX 3a0ay;

HaBHKaMU IIPAMeHeHNS CHCTEMEl 3HaHUH ¢ UCI0/Ib30BaHNeM XUMIUECKOH HHGOPMaluy Pa3NuIHEX
HCTOYHUKOB IJIs NAeHTHGUKAINY, GOPMYIMPOBaHNS U PellleHNs TEXHNYECKUX U TEXHONOTHIECKUX
mpofieM 3KCIyaTaluy TPAaHCIOPTHO-TEXHONMOTHIECKUX MAIINH U KOMIIIEKCOB.

B pe3ynbTaTe 0CBOEHHS THCIHITHHLI 00YYAIONIHHACA B 00IIeM 0 TUCTIHIITHHE J0MKeH

3HaThb:

- OCHOBHEIE IIOJIOXKEHUS TeOPUU [N MeTOOUYEeCKHW IIPaBUJIBHOTO MOCTPOEHUS 3TaloB DU pPelleHUH
KOHKPETHHIX IPAKTHYeCKUX 3aad, IpHeMbl 6e30IacHOT0 06pallieHus ¢ BelecTBaMy;

- KnaccudUKaIWIo 1 CBOMCTBA XUMUUECKHX 3JIeMEeHTOB, BEIIIECTB U COeTUHEHNH;

- OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKaHUs XUMUYeCKUX IIPOLIECCOB;

- XUMHUYeCKUe NPOLEeCCH COBPeMEHHOU TeXHOIOIMY [IPOU3BONCTBA MaTepHanoB U KOHCTPYKIUY, CBOMCTBA
XUMHYECKUX 371IeMEHTOB U UX COeIVHEHUH, COCTaBISAIOUX OCHOBY KOHCTPYKIIMOHHEIX MaTepPUaloB;

YMeTs:

- ACIOJIb30BaTh 3HAHUS TEOPeTUYECKUX OCHOB XUMMHUU Ha IIPaKTHAKe IPU YCTPAHEHUU BEHISIBIIEHHEIX
mpofieM 3KCIyaTaluy TPaHCIOPTHO-TEXHONMOTHIECKUX MAIINH U KOMIIIEKCOB;

- CaMOCTOSITeNIFHO aHANU3UPOBaTh XUMHUYECKUe SIBJIEHUs, IPOUCXOOSAINNE B IPUPOOE U Pa3lIUYHBEIX
YCTPOUCTBAX;

- OMB30BATHCS YUeOHOMH, CIPABOYHOM U HAYYHOH JTUTEpaTypoH Mo KypCy;

BrageTs:

- COBpeMEeHHEIMY MeTOaMU PellleHus] XUMUYeCKUX 3a0ay;

- HaBBIKaMM NPHMeHEHWS CHCTEMH 3HAHHH C WCIONb30BaHKEM XUMHYECKOH WH(pOPMalWK pa3lHuHEIX
WCTOYHUKOB I UAEHTU(PUKANNH, (POPMYIUPOBAHUS U PEIIeHUs] TEXHUYECKUX M TEXHONOTHUECKUX TPoGIeM
SKCIIyaTallu¥ TPAHCIOPTHO-TEXHONIOTMYECKUX MAIlVH U KOMIITIEKCOB.

2 MecTto gucmumaussl "Xuvusa" B crpyktype OIIOII 6akanaBpuaTta

7 OCBOGHMS OUCIUMIKHHE HeOOXOOUMO BRAAETh 3HAHUSMH YMEHHSMH, HaBhIKAMH, IONyYeHHHMY B
paMKax cpefnHero o0mero o6pa30BaHus W (MNH) CPENHEr0 CIeNHaNAbHOTO W (MNH) MOMONHHTENHHOTO
mpodeccroHanbHOr0 06Pa30BaHHS.

TpeboBaHusA K BXONHEIM 3HAHHUIM, YMEHUSIM, HABEIKAM K OILITY OeATeNLHOCTH 00yJaoIIaxCs:
00yJaoMuiCcs NOMKEeH 3HATh:

- OCHOBHI TMHEHHOM anredphl, nuddepeHIManbHoe ¥ HHTETPaTbHOE HCUHCTICeHHE;

-00IIyI0 XUMUI0 ¥ GU3UKY B TIpefeNax ITKONBHOM TPOrpaMME;

00yJaOIHACS TOMKEH YMETh:

- pafoTaTh C MUTEPATYPHEIMH MCTOUHHKAMU;

- O0BSICHATD XHMAYECKKE SIBIICHUS ¥ IIPOIIECCH;

- IPUMEHSITh 3aKOHH XMMUH [/ aHaNH3a XUMAYeCKHX MPOTIECCOB Ha KaUeCTBEHHOM U PAacUeTHOM YPOBHSX;
- TIPOBOMUTE PACUETHI, HCIIONB3YS CBEIeHUS, ToNyJaeMble U3 rpaduKOoB, TabnuIl, THarpaMM, CXeM;
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00y4aloIMHACS OOMKEH BNafeTh:

- HaBBIKaM¥ pabOTH B CTaHAAPTHHX OPUCHHX MaKeTaXx;
-COBPEMEHHBIMY MEeTOaMy PeIleHUs] XUMUYeCKHUX 3a1ay;
00y4aIoIUHCs JOMKEH UMETh OIIBIT:

- TyONWYHEIX BREICTYTITIEHUH,

3 00bpeM gHCHMIIHHBLI "XUMHA" B 3aYe€THHIX €JHHHIAX C yYKa3aHHEM KOJIHYECTBa
aKageMHYEeCKHX 4acOB, BbITeT€HHLIX Ha KOHTAKTHYIO pafoTy 00y4alonIuxca ¢ mpemoaaBareieM (o

BHIAM 3aHATHHA) H HA CAMOCTOATEILHYIO patoTy 00 y4aI0UIUXCsl

Of1Iast TPYOOEeMKOCTh IUCIHIINKAHE "XuMus" coCTapseT 4 3aUeTHRX eTUHUIEH, 144 daca.

®opma 00y4eHHs

KomuuecTBO 4acoB

00

30 030

Kypc 1/Cemectp 1

Bcero gacos

144

KoHTakTHas1 padoTa 00yJaouIuxcs ¢ mpenogaBaTeeM (0 BHIAM
YIeOHBIX 3aHATHH):

Aynuropras pafoTa

Jlexkyuu

16

JlabopamopHvle 3aHAMU A

34

Hpalcmuqem{ue 3dHAMuUA

BreaynuTopHas padoTa

HnousudyaavHas paboma ¢ npenodasamenem:

KoHcyavmauus u umble 8udsl y4ebHol OesmeapHOCMU

CaMocTosaTenbHasa pa60'ra

58

dopMa MPOMEKYTOTIHOH aTTECTAlluH

/36

3K3aMeH

Kypc 1/CemecTtp 2

Bcero gacos

144

KoHTakTHas1 padoTa 00yJaouIuxcs ¢ mpenogaBaTeTeM (0 BHIAM
YIeOHBIX 3aHATHH):

AynutopHas paboTa

Jlexkyuu

JlabopamopHvle 3aHAMuU A

Hpalcmuqem{ue 3dHAMuUA

BHeaynuTopHas padoTa

HnousudyaavHas paboma ¢ npenodasamesnem:

KoHcyavmauus u uHble 8udsl y4yebHoll OesmeapHOCMU

CaMocTosaTenbHasa pa60'ra

123

®dopMa MPOMEKYTOTIHOH aTTECTAIluH

9K3aMeH /9

4 CopepKaHHe TUCHHUIUTHHEI "XuUMHA", CTPYKTYPHPOBaHHOE IO pa3faesiaM (TeMan)

4.1. JIeKmHOHHBIE 3aHATHSA

Pazpgen OUCIMINUHEL, TEME TEKIIAN A UX cogepxXaHue

TpymoeMKOCTE B Yacax

oo

30

03¢

Paspgen 1. OCHOBHBIE MMOHATHS H 3aKOHLI XHMHH

Tema 1. OcCHOBHBIe MOHATHSA W 3aKOHB XUMHH. 3aKOH COXpPaHEHHS MacCh
BellleCTBa W 9HEPTHUHX. 3aKOH 3KBHBaneHTOB. [lepuonndeckuii 3akoH [I.U.
Menpeneesa. TUIIB XUMUYECKUX PEAKITAN.
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Tema 2. KrnacCH HeOpraHvdeCKHX coefuHeHHH. [IpocTEe U CIOXHEE | 2 0,5
BemecTBa. Okcunnl. OCHOBHEIE, aM(OTepHEE U KHUCJIOTHBE THIPOKCHU[IH.

Conu. [Tony4yeHNe U CBOUCTBA HeOPraHUYeCKUX BEIeCTB.

Paznen 2. XuMuIecKasi TepMOTHHAMHKA H KHHETHKA

Tema 1. XuMuyeckad TepMOAWHaMFKA. 3aKOH COXPaHEHUS 3Hepruu. | 2 1
lonsTre BHYTPeHHEH 2Heprun cucteMsl. Temnorta. PaGora. [Tepoe Havyamo
TepMoOHHaMuKH. M30nupoBanHas cHCTeMa. 3aKphiTas cucTeMa. OTKpHTas
cucteMa. TernnoBol adgdekT XUMAIeCKON peakluu. JHTanbnusd. CTaHmapTHas
SHTaNBINS 00pa30BaHUs BelllecTB. 3akoH ['ecca U ero ClefCTBUL. JHTPOIHS
KakK Mepa HeyIopsIAou4eHHOT0 COCTOSHUS CHCTEM M BellleCTB. XUMHUUYECKas
peakiua ¥ U3MeHeHNE SHTPONUU B H30JIHMPOBAHHKEX CUCTeMaX. JHepTus
I'u66ca. Kputepuii HampaBeHHOCTH XMMHYECKUX PEAKIMH B 3aKPHITHX
cucrteMax. [1oHATHE TEPMOIUHAMIYECKOT0 PABHOBECHS.

Tema 2. XuMuueckasd KMHeTHKa. CKOPOCTh XUMUUYECKOU peakIuu U ee | 2 1
3aBHCHAMOCTh OT KOHIIEHTpalli¥ M TeMIepaTyphl. KOHCTaHTa CKOPOCTH
peaknuu. ['OMOTeHHHBIN KaTalu3. [ eTepOTeHHBH KaTanu3. XHMHYecKoe
paBHOBeCHe. YCHIOBUS XMMHUYECKOTO PaBHOBECHS B M30NHPOBAaHHOU H
3aKpHTONH cHcTeMaXx. KoHcTaHTa paBHOBecHS M €ee CBA3b C
TepMOJHHaMUYeCKUMHU GYHKIHSIMU. CMelleHue paBHoBecus. [Tpuniumn Jle-
[MaTense.

Pa3pgen 3. XuMHUYeCKHe CHCTEMbI

Tema 1. PacTtBoph. Tumsl pacTBopoB. CmocoGH BHpaxXeHus cocTaBa | 1
PacTBOPOB. PaCcTBOPUMOCTE BeIleCTB.

Tema 2. CBOUCTBa BOOHHIX DAaCTBOPOB 3NEKTPOIUTOB. JNEKTPONIATHYECKAs | 2

OHCCONMANUs BOOH. BomopomHHIE NOKazaTenb. KHCIOTHO-OCHOBHEIE
HHOWKATOPH. MOHHEIE PeakIlMH B pacTBOpax. [HOpOH3.

Tema 3. OKHCIWTENbHO-BOCCTAHOBUTENbHBE Deakiuu. Omnpefenenue, | 2

knaccuduranuga OBP. Oxucnutenm # BoccTaHOBHTeNH. CocTaBneHHUe
ypaBHeHul OBP.

Tema 4. DNeKTPOXMMHUYECKHe IPOIeccH. Onpenenenne u kKnaccuduranusa | 2 1

3MEeKTPOXUMHUYECKUX TporeccoB. [ToHATHEe 00 3MeKTPOSHBIX MOTEHITHATIAX.
CTaHpapTHHY BOOOPOJHEIN 371€KTPOM U BOOODPOOHAS IIKajla IOTEeHUHAaloB.
YpaBuernue Hepacra. ['anpBanudeckre aneMeHTH. J[IC U ee onpefeneHue.
JNeKTpoOnu3. 3aKOHE SIEeKTpONHU3a. [IpuMeHeHHE
3JIeKTPONU3a. IJJIeKTPOSHEIEe IIPOLECCH IIPY 3NeKTponu3se. [lonsgpusanus.
[MoTeHmnuan pa3noxkeHNs U IepeHalPIKEHUS.

Tema 5. Koppo3ug ¥ 3allliTa MeTaNnoB M conaBoB. OCHOBHBIE BHUAH | 2 0,5
KOppOo3uH. XuMHIEeCKast KOPPo3us. INeKTPoXuMUIecKas KOppo3usi. MeTobl
3allATH OT KOPPO3HWM: NeTrupoBaHHe, 3alllUTHEE MOKPHTHS,
3TIeKTPOXUMHUECKasl 3allluTa, H3MeHeHHWe CBOMCTB KOPPO3WOHHOU CpefH.
HHruOUTOPH KOPPO3HUH.

Hroro: 16 4

4.2, JlabopaTopHLIe 3aHATHS

HawmMenoBaHme paboTH TpynoeMKoCTh B 9acax

0o 30 039
1. Texnuka Ge3zonacHocTH. [IpaBuna paboTH B XUMHUYecKod naGopaTopuu. | 4 1
Knaccudurkanys 1 HOMeHKNIaTypa HeOPraHUIeCKUX BeIleCTB.
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2. I/I3MepeHHe TEPMOOUHaMHUYECKHX XaPaKTEPUCTUK XUMHYECKHUX IIPOIECCOB. 4 1

3. KuHeTuKa XUMUYECKUX peakKUui. XUMUYECKOe PaBHOBECHE. 4 1
4. TTpurotoBrneHue PacTBOPOB 3aaH0M KOHIIEHTPALAH. 2
5. CpolicTBa pacTBOPOB 37MeKTPONUTOB. HampaBneHne HOHHBIX peaknui. | 4 1

Tupponus coneu.

6. OKHCNIUTENTHPHO-BOCCTAHOBATENBHEIE PEAKITHH. 4 1

7. TanpBaHWMYecKHe 3NeMeHTH. HanpaBneHHe OKHCHIHUTENbHO- | 4 1
BOCCTaHOBHUTENBHEIX IIPOIIECCOB.

8. OneKTponru3 BOMHBEIX PACTBOPOB. 4 1
9. Koppo3us MeTannos. 4 1
Hroro: 34 8

4.3 MpakTHYecKHe (CeMHHAPCKHe) 3aHATHSI

Tema 3aHATHS prnOGMKOCTL B JacCax

oo 30 03¢

4.4 CamocToaTeIbHAsA padoTa CTyIeHTa H mepedyeHb y4eOHO-MeTOIUIECKOT0 o0ecnedyeHus a1s
CaMOCTOSITe TLHOM PaGoTHI 00YIAONIHXCS TI0 THCITUIITHHE

Bup CPC TpynoeMKOCTh B 4acax

0o 30 030
1. IIpopaboTKa KOHCIIeKTa IeKIul 1o pa3genaMm 1 - 3. 15 35
2. H3ydeHWe JHUTepaTypH IO pa3fenaM, KOHCIeKTHpOBaHHEe: | 28 53

[Tepuogrueckuil 3akoH. CTPYKTypa IePUOAUYECKOU CUCTeMEHL. [lepuonk.
I'pynnel. [lepuogudeckoe M3MeHEHHE CBOMCTB 311eMeHTOB U COeIUHEHUN:
KHCTIOTHO-OCHOBHBIX B OKMCIMTEIbHO-BOCCTAHOBUTENBHEX. Knaccudukamus
X HOMeHKJaTypa HeOpPraHHYEeCKHX BelleCTB. XHMHUeCKasd
CBSI3b. JJIEKTPONHUTHYECKasd OUCCOIHALMS BOOLL. [HCCOIMallus KHCIOT,
OCHOBaHWU U cojiel. CTemeHb OUCCONMAIMHA M CHJIa 3JIEKTPONHUTA.
IucnepcHble CACTEMB. JMynbcuu. CycneH3uu. KonnoupgHble pacTBOPHL.
XuMHYeCKHe CBOHCTBA METaNloB. AKTHBHEE MeTalnsl (ANIOMHHHN).
MeTtannsl cpenHedt aktuBHOCTH (XKemeszo). [TaccuBHBIe MeTannsl (Mefs).

3. IloaroToBKa OTYETOB [JIs 3aIlUTH J1a0opaTOPHEX padoT mo TeMam 1 -9, | 15 35
OTBeTH Ha KOHTPOJNbHBEIE BOMPOCH COOTBETCBYIOIIHX METOAUUYECKUX

VKa3aHuu.

Hroro: 58 123

4.5 KypcoBoe npoeKTupoBaHHEe

5 ®oHJ OIEHOTHBIX CcpencTB O/Isd MpOBEOCHHUA HpOMe}KYTO'-IHOﬁ aTTeCTalluHA OGY‘IaIOIIIIfIXCﬂ mo
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oucnuiinHe "XumMua", CTPYKTYPHPOBaHHOE TIO pa3aesiaM (TeMan)

5.1 ITacmopt ¢oHIA ONMEHOYHBIX CPEACTB

Paszgen 3.
XUMUUYEeCKHUe

2.1 XuMuueckas TepMOJHUHaMUKa.
3aKoH CcOXpaHeHusd SHepruu. [loHdTHE

TEXHHYEeCKHX H
TEeXHOJIOTHYeCKHX HPDﬁJ’IeM
PKCNIyaTalmHHu

XUMHUUYECKUX  IEMEHTOB,
BELIECTB U COENUHEHUIH;

CHCTEMBH. BHYTPEHHEH O9HEPruM CHCTEMHl. | TPAHCHOPTHOTEXHOTOTHYECKHX | OCHOBHEIE 3aKOHOMEPHOCTH

TennoTta. Pa6oTa. IlepBoe Hauamo | MAMHH H KOMIUIEKCOB MPOTEKAHUS XUMHUECKUX
TepMoOuHaMuku. TemnoBol addexT TIPOLIECCOB;
XUMHYECKOH peakIuu. DHTaIbIuS. XUMHUUECKHE IPOUECCH
3akoH T'ecca. JHTpONUA. IHEPTUs COBPEMEHHOW TEeXHONOTUHU
Tut6ca. TIPOM3BOACTBA MAaTepHanoB i
2.2 Xummnueckas KuHeTuka. CKOPOCTh KOHCTPYKIUH, CBOUCTBA
XUMHUECKOH peakUuu u ee XUMHUECKUX IIEMEHTOB M X
3aBUCHUMOCTH OT KOHUEHTPAUUu U COeIUHEHUH, COCTABISIOMWNX
TeMIepaType. [OMOTeHHHH U OCHOBY KOHCTPYKIMOHHBIX
TeTEPOTEHHHIH KaTanu3. XuMHUIeCKoe MaTepHUaos;

paBHOBecHe. KoOHCTaHTa paBHOBECHS.
IIpunuun Jle-llaTenbe.

3.1 PacTBopH. COCOGH BHPaKeHUT
cocTaBa pacTBOPOB. PacTBOPUMOCTE
BeIeCTB.

3.2 CBoiicTBa BOOHHIX PacTBOPOB
31€KTPOMUTOB. Bomoponuu#
noKasaTenb. KHUCIOTHO-OCHOBHEIE
HHOUKaTOpH. MoOHHHE peakUUHU B
pacTBopax. I'mgpomnus.

YMeTh: HCIIONB30BATh 3HAHUS
TEOPETHUECKUX OCHOB XUMHU
Ha MpaKTHKe IPU YCTPaHEeHHU
BHSBTEHHEX npobnem
9KCIMyaTalM TPAHCIOPTHO-
TEXHOMOTMYECKUX MAIlHH U
KOMILTEKCOB;
CaMOCTOSATENbHO
aHaNMM3UPOBAThL XUMHUUECKUE
SBIEHUS, TPOUCXOOAIINE B

3.3 OKHCIUTENBHO-BOCCTAHOBUTEIEHEE OIpUpoge ¥ Pa3NUuUHBIX
peaKInu. OKHCNUTENH W YCTPOHCTBAX;
BoccTaHoBUTenu. CocCTaBleHHe MONb30BAaTHCH  yueGHOWH,

ypaBHeHu#t OBP.

3.4 ONeKTPOXUMUYECKHUE
mpoueccH.IIoHATHE 06 IMEKTPOTHHIX
moTeHIManIax. CraHOapTHHH
BOOOPONHHY 376KTPON. YpaBHeHUE
Hepucra. TambBaHUYECKHE IMEMEHTHL.
3MC u ee onpeneneHue. IMEKTPOIUI.

CIPaBOYHOW ¥ HAYUYHOHU
JIUTEPATypoll MO KypCy;

BnapgeTh: COBpEeMEHHBIMH
MeTORaMu pemeHus
XUMHUYECKHX 3ajad;

HaBHKaMi IpPUMEHEHUS
CHCTeMH 3HaHUH ¢

JNeKTPONHBE TPOUECCH TPH HCTIONBb3OBAHUEM XUMHUECKOH
3MeKTPONU3E. Monspuaamus. HHQOpMAUUU  Pa3TUYHEIX
MloTeHUWan pa3nOXeHUd WU HCTOUHUKOB ons
mepeHanpsIKeHUT. HOeHTUGGUKALNH,

3.5 Koppo3us u 3amuTta MEeTannos u
cn1aBoB. OCHOBHEE BUIH KOPPO3UU.
MeTogH 3alIUTH OT KOPPO3UHU.
VHTHOHTOPE KOPPO3UH.

HOPMYMUPOBAHUST U PEIIeHUS
TEXHUUYECKHUX "
TEXHOMOTUYECKUX NpobrieM
9KCIMyaTallMi TPAHCIOPTHO-
TEXHOMOTMYECKUX MAIlHH U
KOMILTEKCOB.

Ne | HaumeHoBaHue | ComepxkaHue (TeMBI) pasgena Kox xoMIeTeHINY 3HaHUS, YMEHUs, HaBHKH, | PopMa TEKylIero
pa3menos HeoOGXO0OZUME € INST|KOHTpOMNS
OIUCUUTIUHE bopMupoBaHuUS 3HaHWUH, YMEHUH,

COOTBETCTBylOIEHR HaBHEKOB,
KOMIeTEeHINH HEOOXOTUMEIX IS
dopMupoBanusa
COOTBETCTBYOLIEH
KOMIIETEHIIUH
Pazmen 1.|1.1 3akoH coxpaHeHus Maccw |OODK-3 - Bragers | 3yaTh: OCHOBHHE MomoXeHus | ONpoc CTYDEHTOB.
OCHOBHHE | BellecTBAa W IJHEPTUHU. 3aKOH E;Z:::;C;;‘:HHJEI’H“T‘;E:::I; Teopuu nas MeTomudecku | ObopMuenue
MOHATHSA W | KBHBAIEHTOB. IIeDHONMYECKHH 3AKOH | Lo’ orevarpueckny, | TPABHIBHOTO  MOCTPOEHHS | OTUETOB MO
3akoHH xuMuu. | JI.W. Menpeneesa. TUIIH XUMHYECKHX | gcrecrrennonayunbix, | 9TAN0B TDH peWeHHH | 1aBOPATOPHEM
Pasgen 2. | peakuui. HHXeHepHb X u | KOHKPETHBIX IIPaKTHYeCKHX | paboTaM.
Xumuueckas | 1.2 Knaccsl HeOpPraHUYECKHX | PKOHOMHYECKHX mAsA | 3amay, mpueMsl 6e3omacHoro | [IpoBepKa
TepMONMHAMUKA | cOeguHeHui. IloMyueHne u CBOWCTBa | FAGHTH bukanum, o6palleHust ¢ BeLIeCTBAMHE; WHOXBUIYANbHBEIX
U KMHETHKA. HEOPraHMYEeCKUX BEIIeCTB. $opMyIHPOBANISL 1 pelenst knaccudukauuio u croiicTBa | 3amaHuil. Tecr.

5.2, TunoBbIie KOHTPOJIBHBIE 3d[laHAA HIH HHBIC MaTepPHAIbI

5.2.1.0neH04YHbIE CPEACTBA IPH TEKYITEM KOHTPOJIE

TeKyuuid KOHTPONb II0 OUCHHNNKEHE OyIeT 3aKNI0UaThcs B OMPOCce 00YYAIOIMXCS MO KOHTPONBHBIM
BONIPOCAM OUCHUNNHHH "XuMus', B 0QOpMIeHHH OTYETOB IO 1afopaTOpHHM padoTaM, TECTHPOBAHUH
00yJaIoIMXCs ¥ IPOBepKe HHOWBUIYATbHEIX 3a0aHuH.

Onpoc Mo KOHTPOJIBHBIM BOIpocaM. [Ipy IpOBeNeHUH TEKYINero KOHTPOINS ofydaoummMmcs OyOoeT
3aJaHo 3 BOIIpoca Ha KOTOPHIe OHY NOMXKHE IaTh OTBETH. HamnpuMep:

1. [TaiiTe onpeneneHne KOPPO3UHU METANJIOB.

2. OCHOBHEIE BUIIHI KOPPO3UH METAIJIOB.

3. Ot kakux $GaKTOPOB 3aBUCUT CKOPOCTh KOPPO3UH MEeTasjIoB.
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4. TIpuBeWTE IPUMEp MeTaja, CIoCOOHOTO TaCCHBUPOBATHCS.

5. MeTomanl 60phOH ¢ KOPPO3Kel MeTasloB.

6. B ueM 0TnHUYKe KAaTOOHEIX ¥ aHOOHEIX MeTalIiuyeCKUX IIOKPEITHH.

7. JlerupoBaHye MeTAJI0B.

8. UurubmpoBanue KOPPO3UH.

OT4eT 1o nadopaTOpHLIM padoTaM.

Tpe6oBanus K oT4eTy 10 nabopaTopHEM paGoram. OTUeT mpencTaBnseTcs B OyMaxHoM Buae. OTyeT
OOJIKEH COfepXkKaTh:

1. Hazpanue paboTHL.

2. Henp nabopaTopHO# pabOTHL.

3. 3anuCh NaHHEIX ONEITA.

4. VpaBHeHUS NPOTEKaOLUX XUMIYeCKIX PeaKIi.

5. OCHOBHEIE pacueTHHIE HOPMYIIEL.

6. ['padmkw, TaOMUIEL - eciu TPeGYeTCS IO 3a0aHMIO.

7. HabniomeHust ¥ BRIBO[IHL.

IIpuMep HHAUBHUAYATHLHOTO0 MHCHLMEHHOT 0 3a/laHHUSA

Pazpnen 1. Tema 2. Knacchbl HeOpraHuIeCKUX COeTMHEHUH.

1. Ha30BUTe COeOUHEHUS U ONpeeuTe KIacC HeopraHudecKUX BellleCTB:

Zn(NO,),, Al(OH),, Na,0, H,S0,, Na[Al(OH),(H,0),], NaHSO,, CO,, CrOHSO,, K;As0O,, (NH,),[PtCl,],
NaH,SbO,, K,[Fe(CN),], P,O,, Ca(HCO,),, Na,[Co(CN),].

2. Hanumwte HOHHO-MONEKYNISIPHOE YpaBHEHNE DeaKIny:

Pb(NO,), + KI -
HCl + Na,CO, -
BaCl, + Na,S0, -
H,S0, + KOH -
3. HanuumiTe ypaBHeHUS IpeBPallleHAN:
Na,0 - NaOH - Na,S0,
Mg - MgSO, -» Mg(OH),
Fe - Fe,0, - FeCl,
BaO - BaCl, - Ba(NO,),
Ca - CaCl, -» Ca(OH),
Pazgen 2. Tema 1. Xumudeckasa TepMOIHHAMHKA
1. PaccunTaiiTe H3MeHeHHe CTaHAAPTHOM SHTANBIUY peakiuu (AH®, | ):
Ca0y, + H,0,, = Ca(OH),,,
AH®,q, -635,5 -241,8 -986,2 KJIK/MONb
2. PaccunTaliTe H3MeHeHNe CTaHAAPTHOM 3HTpONUK peaknuu (AS®, ). O 4eM CBHeTeNbCTBYeT 3Hak.
CuCly,, + H,0,, = CuQ,, + 2HCl,,
AS°,, 1081 70,1 42,6 186,8 Ix/(K XMomb)

3. BeruncnuTe u3MeHeHre 3HepTHH [mO0ca peaknuy NPy YKa3aHHOHM TeMIepaType, CUNTast, YTO PeareHTH
HaXOIATCS B CTAHOAPTHOM COCTOSHWH, a 3Hauenus AH®,,, u AS®,,, peakluu He 3aBUCAT OT TeMIepaTypHL.
BosMoxHa MU peakuys TepMOOUHAMUYECKHU B 3TUX yCIoBUsaX. T = 660 K

ALLOs,y + 3505, = AL (SO, )y,
AH®,, -1676,0  -395,8 -3442,2 k[X/MOTb
AS®, 50,9 256,7 239,2 Ix/(KxMomb)

Pazgen 2. Tema 2. Xumudeckass KHHETHKA

1. HamnmnmTe KMHETHYECKOE YpaBHEHWE [Ji PeakIui (IpsMoi 1 00paTHOH):

aA+bBecC+dD
280y, + Oy, © 2804,
Ny, + 3Hy, © 2NH,,

2. IIpu noswilleHuy TeMepaType Ha 50°C CKOPOCTE XUMUYECKOU peaKIUuy yBelddunachk B 243 pasa,
BBIYNCJINTE TEMIIEPATYPHEH K03bGHUIHEHT CKOPOCTHA PEaKIuu?

3. [Ipu COCTOSIHUY PaBHOBECHUS B CUCTEME:

6HF ., + Ny, © 2NF,, + 3H,,,, AH®* >0

PaBHOBeCHBIe KOHIIEHTPAIMY YIaCTBYIOIINX BEIIECTB PaBHEL (MOJb/T):

[HF] =2; [Nz] =7 [NFs] =4; [Hz] = 3.

OmpepmenuTe: a) - KOHCTAHTY PaBHOBECHS,

0) - B KaKOM HallpaBIIeHUU CMECTHUTCS PaBHOBECHE C POCTOM TEMIIEPATyPH,

B) - B KaKOM HallpaBNIeHUK CMECTHUTCSI PaBHOBECHE, eCTIH YMEHBIUTL 06heM PeakIIMOHHOT0 COCYa,
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T) - eCTIH YBETIMUXATE KOHI[EHTPAINIO HCXONHEIX BEIECTB.

[Tpu poBeeHUH TEKYIET0 KOHTPOMs ofydatommMcs 6yIeT Tpeaioxker TecT u3 10 Bompocos:

Paznen 3. Temsr 4-5.

1. Hafigute o6beM KMCNOpona (IPY H.Y.), KOTOPHHM BRIIENUTCS MPH IPOMYCKaHWM TOKA CHUNOH 6 A B

Teuenne 30 MuH 4epe3 BoAHEIN pacteop KOH:

AuCl.:

1.425 mn

2. 325 Mn

3. 627 mn

4,536 mn

OTger 3.

2. BribepuTe mpogyKTH, 00pa3yioliecs Ha MHePTHOM aHOMe IIPH 3NeKTPoNKu3e BOTHOro pacteopa MgCl, :
1. xmop

2. KHCTIOPO[,

3. BOIOpOn,

OTgert 1.

3. CKONBKO BpeMeHH HOTpefyeTcs IS IOTHOTO Pa3fIoKeHHs 2 MONeH BOOL TOKOM CHIION 2 A:

1.64,549

2.20,4 4

3.32,64

4.53,64

OTger 4.

4. BrifepuTe IPOOYKTH, 00pa3yiournecs Ha HHEPTHHX 91eKTPOJax IpH 37eKTPOIn3e BOOHOTO pacTBopa

. MeTan, ranorexn
. THAPOKCH[T MeTasa, XI0p, BOJOPOL

. MeTann, KACIIOPo,

. BOJIOPOZ, KHACTIOPO

. BOJIOPOJ, Tanorexn

OTget 1.

5. Hau6ombimeit 91C 13 IpeacTaBleHHEX OymeT o0nagaTh 371€MeHT:

1. MegHO-ITMHKOBEIN

2. Xene3Ho-HUKEIEBHII

3. MarauneBo-0noBSHHbIHA

4. CepeOpSTHO-ITHHKOBHIH

OTger 3.

6. AMIOMUHUN YCTOWYUB K KOPPO3UH, IOTOMY 4TO:

1. TBepOBI

2. OnecTsImui

3. MOKPHIT OKCUHOMU MJIEHKOU

4. IIacTUYHBIH

OTser 3.

7. BeitGepuTte KaTomHOE TIOKPHITHE [T Keesa:

1.7Zn

2.Cr

3. Ni

4. Ti

5. Al

OTser 3.

8. Kakue mpomyKTH 06pa3yIoTcs IpH KOPPO3HH MeTH, MOKPHITON YacTHYHO HHKENeM BO BIaXKHOM BO3[yXe:
1. Cu(OH)2

2. Cu(OH)2, H2

3. Ni(OH)2

4. NiO

OTger 3.

9. Yro ycunuBaeT KOPPO3UI0 MeTalTHIeCKUX ieTanel, HaXodsIIuXcs B BOIE:

1. No6GaBnenue B BOAy MHTUOUTOPa KOPPO3UH

2. [IpuMeHeHWe O COeOWHEHUS MeTalnel 3aKienoK u3 0onee akTHBHOTO MeTanlna
3. [IpuMeHeHMe 71 COEOUHEHHUS AeTanel 3aKNenoK U3 MeHee aKTHBHOTO MeTaJslna
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4. OkpalvBaHue geTanei

Ortser 3.

10. PacmonoxuTe MeTasnk B MOPSAIKE YBEIHUEHUS UX 37IeKTPONHAIX IOTEHITHATIOB:
1. Al

2.Co

3.Pb

4. Cu

5. Ag

OTtset 12345.

5.2.2 OueHOYHbIE CPpeNcTBa NPH MPOMEXKYTOTHOH aTTeCTAIllHH

[TpoMeXyTo4YHAas aTTeCTalus 00VUAIOIMXCSA IO TUCHUINHHE "XUMHSA" IPOBOOUTCS B COOTBETCTBHHE C
OTIOII u sensieTcs ob6s3aTenpHON. POpMON TPOMEXKYTOUHOU aTTeCTallMy SBASETCS 3K3aMeH, B MPOIecce
KOTOpPOTO ompefenseTcs cHOPMHPOBAHHOCTh 0003HaUYeHHHX B palouell IporpaMMe KOMIETEHIIHH.
WHCTPYMEHTOM H3MepeHHUs CHOPMHUPOBAHHOCTH KOMIIETEHITHM SIBASIOTCS YTBEPXKIEHHBIE OTYETHl IO
nabopaTopHEM paGoTaM, pellleHHEE JOMAIHKWE 3afadl, 3aUYTeHHEe HHIUBHAYaANbHEE MTHChMEHHEIE 3adaHus.
OOyuaronmiics cuaeT 9K3aMeH, eCIIH IPUCYTCTBYIOT BCe YKA3aHHEIE SJIEMEHTHI.

Bomnpocs! K 3k3aMeHny

1. Tlepuoguueckas cucteMa 3neMeHToB [[.1. Menneneesa. [lepuoamdeckuii 3akoH. CTPyKTypa
TIEpHOANYECKOU cucTeMBL. [Iepuoanl. I'pynnsl. [leprogndeckoe u3MeHeHNEe CBOWCTB 371EMEHTOB U COETUHEHUU:
KHCITIOTHO-OCHOBHBIX ¥ OKHCIATENHHO-BOCCTAHOBUTENBHEBIX.

2. Knacce HeopraHMdeckKux coeguHeHHu#. [IpocTeie W cnoxHble BemmecTBa. OKcuabl. OCHOBHEE,
KUCTIOTHBIEe ¥ aM(bOTepHbIe THAPOKCUIL. COMH.

3. [NonydyeHne U CBOWCTBA HEOPraHWYECKUX BelecTB. OKCHIBI, THAPOKCHUMEI, CONHA. THUIIE XUMHAYECKHUX
peaKIui.

4. Xumudeckasd KuHeTHKa. CKOPOCTh XUMHUYECKOH peaKIWH.

5. 3aBHCHMOCTh CKOPOCTH XMMHYECKOW peakIIMH OT KOHI[EHTPalliH HMCXOOHBIX BEIIECTB. JHEPTHUSI
aKTUBaIWH.

6. 3aBUCUMOCTb CKOPOCTH XHMUYIECKOH peakIiy OT TeMIepaTypHl. [IpaBuno Bant-I'odda.

7. KaTanus roMoreHHbIH U TeTepOoreHHE. KaTanu3aTopsl.

8. Xummyeckoe paBHOBecHe. KOHCTaHTa XUMHAYECKOTO PaBHOBECHS.

9. ®akTOpH], BNUAKIINE Ha CMellleHe XUMUIecKoro paBHoBecus. [Ipunanun Jle-IllaTemnse.

10. Xumudeckasi TepMoAMHaMUKa. TepMOgAHaMHAUYeCKHe MapaMeTphl. XapaKTepucTudeckue GyHKIUHU
COCTOSTHHS.

11. 3akoH coxpaHeHus 2Hepruy. [I0HSITHE 0 BHYTPEHHEH 9HEPruu cucTeMsl. TemmnoTa. Pafora.

12. Tennogoit 3¢dhekT peakimu. JHTanbnus. CTaHIAPTHAS SHTANBIUS 00Pa30BaHUS BEIIECTB.

13. 3akon I'.H. I'ecca. Cnencteue u3 3akoHa [.U. 'ecca.

14. JHTponus KaK Mepa HEYIOPSAOOYEeHHOTO COCTOSHHS CHCTeME. M3MeHeHHWe 3HTPONHUHU B
W30JIIPOBaHHBIX CHCTEMaX.

15. CaMonIpou3BONbHEIE IPOIECCH. BTOPOU 3aKOH TepMOOUHaMUKH.

16. Dueprus I'ut6ca. Hampapnenye peakiiuy B HEM30IMPOBAHHOM CHCTEME.

17. CocoGH BhHIpaXkeHHsS COCTaBa PAaCTBOPOB: MaccoBas, 00BEMHas M MONbHASA OONH, MONSpPHAas,
9KBHBaJeHTHasd U MOJSIbHAasA KOHIIEHTPalluy.

18. JnekTponuTHyeckas gucconumanusa Boar. MOHHOe IpoW3BeNeHWEe BOOB. BOOOPOOHBIH H
TAOPOKCHUNIBHEIN IOKa3aTenu. KWCIOTHO-OCHOBHEIE MHOAMKATOPHL.

19. DnekTponuTHYecKad AUCCOUManus BoAwl. [IpwymHE. [uccoIalrds KACIOT, OCHOBAaHUN W CONel.
CTeneHb OUCCOIUAIMY U CHJIa 37IEKTPOJINTA.

20. JucnepcHbIe CUCTEMBL. IMynbcuu. CycnieH3un. KonnouaHbe pacTBOPHL.

21. OKUCTIUTENBHO-BOCCTAHOBUTENBHEIE peaKIuu. CTeneHb OKUCIeHUSI. OKACIUTENH U BOCCTAHOBUTEIIH.

22. CocTaBleHUe YPaBHEHUH OKUCITUTEIHHO-BOCCTAHOBUTENBHEIX PeakInid. MeTo/l 371eKTpoHHOT0 HaraHca.
HoHHO-3NEKTPOHHEBIN METOf,.

23. I'mpponus conen.

24, JnekTpoxuMHuYecKas cucteMa. Omnpenenenne, Knaccugukanys 3MeKTPOXUMUYECKUX TPOIIECCOB.

25, IMonsiTre 00 9MEeKTPOTHOM IoTeHIMane. CTaHIapTHHE BOTOPOOHEIR 371eKTpoy. YparHeHue B. HepHcTa.

26. TanbBaHudeckue 3neMeHTH. I C U eé ompeneneHue.

27. Koppo3us MeTansioB ¥ CIIaBoB.

28. OcHOBHBIE BUJEL KOPPO3UU METANJIOB.
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29. MeTont GOpEOH ¢ KOPPO3HEH MEeTaJIoB: HaHeCeHne MeTalIHYecKuX (KaTOmHbe, AaHOJHbE TOKPHITHS)
H HeMeTalNHYeCKHX IOKPHTHH, 9/MeKTPOXHMHUYECKHe MeTONH (IPOTeKTOpHas 3allliTa), HHTHOWPOBaHNE
KOPPO3HUH.

30. 3aKOHH 37eKTponu3a. [IpuMeHeHHe 3MeKTPOnu3a. [1ocnenoBaTeNbHOCTh 3MeKTPOTHEIX IPOIEeCcCOoB.
KaTop. Anop.

31. OnekTpoAHBIe MpPOIECCH INpH 3nekTponuse. [lonapu3anusa. [loTeHIIman pa3noXeHHUSI H
TepeHaMpsKeHUs.

32. XumMuuecKrde CBOKMCTBa MeTalsoB. AKTUBHEIE MeTanmnsl (AMOMHAHNM). MeTanmnsl cpefiHell aKTUBHOCTH
(Kenezo). ITaccupHBIe MeTans (Mefb).

5.2.3. MeToguYecKHe MaTepHaIbl, ONpeneIdOIIHe NpoNenyphsl ONeHHBAHHsI 3HAHNUH, YMeHHH,
HABBLIKOB U (M/TH) ONbITA NeATeTbHOCTH, XapaKTepH3yollHe 3Tamkl GopMUPOBaHHS KOMIETEHITHH

B ocHoOBe mpollemyphl onpefeneHusl YPoBHS cHOPMUPOBAaHHOCTH KOMIETEHITUH 10 TUCIUNIHHE "XUMHUST"
TeXUT OambHO-PEeHTHHTOBAs OlleHKa 3HAHUH, YMEeHWH, HaBHIKOB (M/IH) OIBITA JeSTeNbHOCTH CTYIEHTOB.

Omnpoc o KOHTPOJILHBIM BOMPOCaM.

Kputepuu oreHnBaHUA:

- 100 6annos - Tpu NPaBUILHOM U TIOJTHOM OTBETE Ha TPH BOIPOCA;

- 80-99 GannoB - mpu NpPaBUIFHOM ¥ TIOJTHOM OTBETE Ha [Ba BOIIPOCA ¥ IPAaBUABHOM, HO He TOJTHOM OTBETe
Ha APYTro¥ U3 BOIIPOCOB;

- 65-79 6anna - TpY TPABUIBHOM ¥ MOJIHOM OTBETE Ha OOWH BONPOC UMM IPABUIIBHOM ¥ HETIOJTHOM OTBETE
Ha JBa BOIIPOCA;

- 30-64 Hanmna - Ipu IpPaBUIFHOM B HETIONIHOM OTBETe TOJIBKO Ha OJUH M3 BOIIPOCOB;

- 0-29 Ganna - TpU OTCYTCTBUM IPABUILHEIX OTBETOB Ha BOIIPOCHL.
Komawectso 6anmnos|100(99-80[79-65| 64-30| 29-0
[Tkana oueHUBAHUS|3a4TEHO He 3auteno

OT4eT 1o MadopaTOpHLIM padoTaM.

KpuTepun OlleHUBaHNSA:
- 65-100 6annoB - IpH BHIIOTHEHUHN BCEX IMYHKTOB COCTABNEHHUS 0TYETa B IOMHOM 00BeMe;

- 0-64 Gannos - mpu 0GOPMIIEHHH Pa3feNoB B HEIOIHOM o0beMe.
KonuuecTro 6anmor|100 - 65 [64-0
[ITxana onenuBanus| 3auteno| He 3auTeHo

HNupuBHayaaTbHOE MHCHLMEHHOE 3alaHueE.
Kputepun oreHnBaHUA:
- 100 6annos - ITpu NPaBUIBHOM PEIIeHUH TPeX 3aJaHu;
- 80-99 6anyoB - IpY TPaBUILHOM PEIIEHUN [ABYX ¥ HETIOTHOM PelIeHUH TPETHEeTO 3alaHus;
- 65-79 fanma - Ipy TPaBUABHOM PEINEHUY OJHOTO U HEMOJTHOM PeIlleHUH BTOPOTO ¥ TPETheTro 3aJaHus;
- 30-64 fanmna - Ipy IPaBUIBHOM PEIIeHHH TONBKO OOHOTO 3a0aHus;
- 0-29 Ganna - IpU OTCYTCTBUY PABUIBHOTO PEINEHUS Ha BCE 3a[aHus.
Komaectso 6anmnos|100[99-80]79-65] 64-30 | 29-0

[ITxana oleHUBaHUS|3auTeHO He 3auTeno

TecTupoBanHue.

KpuTepun olieHNBaHNUA:

- 100 6annoB - mpu IpaBUABHOM ¥ TOTHOM 0TBeTe 9-10 TeCTOBBIX BONIPOCA;

- 80...99 (anmnos - mIpu IPaBUILHOM H IIOTHOM OTBETe Ha 7-8 TeCTOBHIX BOTPOCOB;

- 65...79 0anmnoB - mIpu IPAaBUILHOM H IIOTHOM OTBETe Ha 5-6 TeCTOBHIX BONIPOCA;

- 0...64 6annoB - IpU NPABUIEHOM ¥ TIONHOM 0TBeTe Ha (-4 TeCTOBBIX BOIIPOCA.
Kommuectso 6anmnos|100 99-80 [79-65 64-0

[Tkana oueruBanusd|OTnU4HO |X0pOIIO [YOOBNeTBOPUTENEHO (HeymoBneTBOPUTEIEHO

Pesyiemamsl mekyueti yecnegaeMocmu 0mpaxcaromes Ha pelimuHa080l oyeHke cmyfeHma.
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6. Yandex
7. 7-zip

10 OnmucaHHe MaTepHATbHO-TEXHHYECKOH 0a3bl, HEOOXOOHMMOH NI OCYIIEeCTBIECHHS
o0Opa3oBaTeILHOTO Mpollecca M0 THCHHIUTHHE "XuMusa'"

Jleknyu: MyneTUMeUiHEIE ayIUTOPUY;

TPe3eHTAIMOHHbIe TeMAaTHIECKHEe MaTePHAIH IO KYpCy;
JlaGopaTopHbie 3aHSITHS: Y4uebHEE XUMAYecKre 1abopaTopuy;
naGopaTopHas mocyna (KOMIIIEKT Ha 2-X CTYEeHTOB);

PeakTHBH (KOMINIEKT Ha pabodee MeCTO);

na6opaTopHoe 060pynoBaHue (COrIacHo NacnopTy 1adopaTopuu);
CamocTosiTensHast paboTa CTYIeHTOB:

YuTanbHeH 3a7 OuOMTHOTEeKY U HHTepHeT-3al OHOTHOTEKH.

11 Anble cBeeHHsI U (MTH) MaTepHaTbI
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6.1 OcHoBHasi JIuTepaTypa

1. bop3soga, JI. [I. OcHOBHI 0011e# XuMuu [ DneKTpoHHBIN pecypce] : yued. mocodue / JI. /1. bop3osa,
H. 1O. Yepnukosa, B. B. flkymes. — Cankr-IletepOypr : Jlanb, 2014. — 480 c. — Pexxum gocryma:
http://e.lanbook.com/book/51933. — 3aru. ¢ sxpana (aara obpamienus 14.08.2017).

2. I'munxka, H. JI. 3apgaun u ynpaxkneHust no o0mield u Heoprauumueckoid xumuu [Teker] : y4ue6. moco-
oue / H. JI. 'nunka ; mox pen. B. A. Pabunosuua, X. M. Pybunoii. — Mocksa : UuTerpan-Ilpecc,
2006. — 240 c.

3. Koporun, H. B. O6mas xumust [Texer] : yue0. s Tex. Hampas. u creil. By3oB / H. B. Koposusn. —
10-e u3n., mon. — Mocksa : Bricmras mkoia, 2008. — 557 c.

4. Tlpecc, 1. A. OcHoBsl 00111€# XMMHUH [ DIEKTPOHHBIN pecypc] : yueOHnoe nmocodue / U. A. Tlpecc. —
Cankr-IletepOypr : Xumuzaar, 2006. - 352 C. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=98339&needauth=0. — 3aru. ¢ skpana (aara obpa-
menus 14.08.2017).

6.2 lonoiHuTeIBLHAS JIUTEPATYpa

1. AmapneB, A. . OOmas xumus. COOpHUK 3aJaHUil ¢ MpUMepaMu pelIeHul [DNeKTpPOHHBIN pe-
cypc] : yueb. mocodue / A. . Anapues, JI. . Adbonuna. — HoBocubupck: HI'TY, 2013. — 119 c.
— Pexxum mocryma: http://library.kuzstu.ru/meto.php?n=181263&type=nstu:common (mara obpa-
menust 14.08.2017).

2. IlaBnoB, H. H. O6mas u Heopranuueckas xumus [Tekct] : yue6. mocodbue / H. H. IlaBnos. —
Mockaa : [Ipoda, 2002. — 448 c.

3. IlaBnos, H. H. OGmas n Heoprannveckas xumus [DnekTpoHHbIN pecypc] : yue6. / H. H. ITaBnos.
—3-¢ m3a., ucrp. u jpon. — Cankr-Ilerepoypr : Jlamp, 2011. — 496 c. — Pexxmm pgocryma:
http://e.lanbook.com/book/4034. — 3ar. ¢ skpana (nata obpamenus 14.08.2017).

4. Tlpecc, U. A. OcHOBBI 001IEH XUMHHU JUISI CAMOCTOSITENILHOTO U3Y4eHUs [ DIeKTPOHHBIN pecypc] :

yuae0. mocobue / U. A. Tpecc. — 2-¢ uzn., nepepad. — Cankr-IlerepOypr : Jlans, 2012. — 496 c. —
Pexxum noctyma: http://e.lanbook.com/book/4035. — 3arn. ¢ 9kpaHa (ngara oOpaiieHus
14.08.2017).

10 Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOI 1JIs1 OCYLIIeCTBJIEHUs1 00pa3oBa-
TeJbHOI'0 NMPoLecca Mo AUCHHUILINHE

Jlnst ocyiiecTBIeHUs: 00pa30BaTENbHOTO Mpolecca Mo JaHHOW AUCHUILUINHE Heo0X0AUMa Cleyrolas Ma-
TepHalIbHO-TEXHUUECKas 0aza:

- JEKIIMOHHAsI ayTUTOPHS, OCHAIEHHAs! MyJIbTUMEIUIHBIM 000pYAOBaHUEM;

- 1abopaTopust SKCILTyaTallMOHHBIX MAaTEPHAIOB U XUMUH,

- IOMEUICHUE ISl XpaHEHHsI U TPOPHUIAKTHUECKOro 00CIyKUBaHUS y4eOHOT0 000PYI0BaHUS,

- OubIMoTeKa /111 CAaMOCTOATEIbHON paboThl 00yUaIOLINXCS;

- KOMIIBIOTEPHBIN KJIACC C BBIXOJIOM B CeTh «VIHTEpHET» /Uil CAMOCTOSATENIbHONW PabOThl 00yUYarOIIHUXCS.
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