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Obs1acTh NPpUMEHEHUS U HOPMATHUBHbBIE CCHUIKH

Hacrosimass mporpamMma  yueOHOM TUCHUIIIMHBI  yCTaHABIMBAECT MHHUMAJIbHBIC
TpeOOBaHMS K 3HAHUSIM W YMEHUSM OOYYaIOMIErocsl M ONPEACNISICT COASPKaHUE W BUJIBI
y4eOHBIX 3aHSATUN U OTYETHOCTH.

[Iporpamma npeaHasHayeHa JJisl IpenoaBareieid, BEAyINX JaHHYI0 JUCHUILUIUHY, U
oOyuaromuxcst HampasiaeHus noaroroBku 22.03.01 — «MarepuanoBenenue u
TEXHOJIOTUU MAaTEPHUAIIOBY, U3YUAIOIINX JUCIUIUINHY «XUMUS MaTEPUATIOBY.
[Iporpamma pazpaboTaHa B COOTBETCTBUHU C:

o @ejiepalbHBIM  TOCYAAPCTBEHHBIM  OOpa30oBaTEIbHBIM  CTaHAAPTOM IO
HanpaBiaeHuto TmoAaroroBku 22.03.01 MarepuanoBeieHUE W TEXHOJIOTUH
MaTepuasioB (ypoBeHb OakanaBpuara), yrBepkaeHHbIM npukazom MOH P® ot
2 uronst 2020 r. Ne 701;

e (OO6pazoBatenpHON Tporpammont 22.03.01 MarepuanoBeeHE W TEXHOJIOTHH
MarepuanoB  (ypoBeHb  OakanaBpuara), HOpoduiab  MNOATOTOBKH  —
«MartepuanoBegeHue U HUPPOBbIC TEXHOIOTUNY;

e Pa0ounM y4eOHBIM IJITAHOM YHUBEpPCUTETA IO HAMPABICHUIO TOJATOTOBKH
22.03.01 MarepuanoBeneHue U  TEXHOJOTMM  MaTepuagoB  (YpOBEHb
OakanaBpuata), npoduib NMOAroToBKM — «MarepuanoBeneHue U HU(pPOBLIE
TEXHOJIOTUWY, ToJ Hauana oOydenus 2022 r.

1. llean 1 32124 OCBOEHHUS JUCIIUILIMHBI

K OCHOBHBIM meJAM OCBOCHMSI AUCHMUIUIMHBI «XUMHS MaTepUaliOB» CIEIyEeT
OTHECTH:

— hopMupOBaHUE y oOydJarommxcs 11€JIOCTHOTO €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS;

— U3YYCHHE TEOPETUYECKUX OCHOB HEOPTraHWYECKOW U OOIIe XHMHH, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COEAUHEHUN U UX CBOMCTB;

— opMHpPOBaHNE HABBIKOB PA0OTHI C XUMUYECKHMH BEIICCTBAMHU.

K ocHOBHBIM 3aaayaM OCBOCHHUS AWCIUIUIMHBI «XHWMHS MAaTEpHAJIOB» CIEIyeT
OTHECTH:

— OCBOCHHE OCHOBHBIX (DM3UKO-XMMHYECCKHUX METOIOB aHAJIM3a BEIICCTB;

— (hopMHpPOBaHKE HABBIKOB PA0OTHI CO CIIPABOYHONW XMMUYECKOH JIUTEPATypOi;

— IPUMCHEHUE TEOPETHUYECCKUX 3HAHWH M TPAKTUYCCKUX HABBIKOB IS PEIICHUS
Hay4YHO-TEXHUYECKHUX 3a/1a4 B OynyIiei nmpodeccuoHaabHOM.

B nmpormecce wu3ydeHHs JIUCHUIUIUHBI «XHUMHS MAaTEepUajoB) 3aKJIaJbIBaCTCS
oOmeHay4YHbIii 1 MPoeCcCHOHANTBHBIA (yHIAMEHT, (DOPMUPYIOTCSI OCHOBHBIC MPUEMBI
MMO3HABATEIILHON JESATEIHHOCTH.

JInsi Hay4YHO-HCCIEN0BATENBCKON U PACUETHO-AHATIMTUYECKON JIESITEIbHOCTH 3HAHUE
JTUCITUTUTMHBI TIO3BOJISIET 0OOCHOBAHHO TOIXOUTh K BBITIOJHEHUIO SKCTIEPUMEHTAIBHBIX
1 1a00paTOPHBIX UCCIICIOBAHUM, TOATOTOBKE TEXHUYECKUX OTYCTOB.



2. Mecto nucuuniiunbl B cTpykType OIl 6akanaBpuara

JucuuninuHa « XuMusi MaTepuajoB» OTHOCHTCA K €CTECTBEHHOHAYYHBIM Y4eOHBIM
IUCHUILTHHAM 0a30BOM 4acTH y4eOHOTO IIaHa OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl
OakanaBpuara.

Hucuunnuna b.1.1.6 «XuMus  MaTepuanoB»  B3aMMOCBSI3aHa  JIOTUYECKH |
COJIEPKATEIIbHO-METOIMYECKH CO  CIEAYIOUIMMU JUCLHUIUIMHAMU W IPaKTUKAMU
yuebHoro mnana OOII:

B uacmu 610xka b5.1.1:

— «be30nacHOCTh )KU3HEACATENBHOCTIY;

— «MeTo bl 1 0COOEHHOCTH Hay4YHO-UCCIIEA0BATEIBCKOMN IEATEIBHOCTI.
B uacmu 6n10ka b.1.2:

— «XUMUYECKUE OCHOBBI TEXHOJOIMM HOJUIpaUyecKoro MU  yHaKOBOYHOTO
IPOU3BOJICTBAY;

—«Mertonpl aHa)M3a W KOHTPOJISI — IIOKAas3arejeld  KadecTBa  CpeAbl B
MPUHTMEANANHITYCTPUY;

— «Du3nyeckas,  KOJUIOMJHAs  XUMUS U OCHOBBI  JJIEKTPOXMUMHH B
MPUHTMEANATEXHOIOT I,

— «Du3uKa U XMMUS MaTEPUAIIOB U TEXHOJIOTUYECKUX ITPOLIECCOBY;

— «OO0111ee MaTepraIOBEIEHUE U TEXHOJIOTUN MaTEPUAIIOBY;

— «Marepuansl HAHOTEXHOJIOTHI;

— «MatepuanoBeieHue NOIUTpapUUIecKoro U yrnakoBOYHOI'O IPOU3BOJICTBAY;

— «Metozpl nccneaoBaHus, KOHTPOJIS U UCTIBITAHUS MaTEPUATIOB);

— «MeTozps! ynpaBiIeHNs IOBEPXHOCTHBIMU CBOMCTBAMH ITOJIMMEPHBIX MAaTEPUAIIOBY;

— «PoTonoIUMEPU3yEMbIE KOMITO3ULIMU B TIOJIUTpadun»;

— «MeTo/1bl pEHOBALIMK U BTOPUYHOM MepepabOTKH MaTEpHAIOBY.

B uacmu 6noka b.1.J[B:

— «[IpuHIMIBI cO3/1aHUs MaTEpUasIOB ISl 3alllMIEHHON oaurpadumny;

— «Ilonurpaduueckre TEXHOIOTUU B IPOU3BOICTBE MEUATHON MPOTYKIIUNY;

— «Ilonurpaduueckre TEXHOJIOTUH B IPOU3BOJICTBE YIIAKOBOYHOM MPOAYKIIMKY;

— «Koppo3usi, cTapeHne U 3aliuTa MaTepuaioBy;

— «Bo3zaeiicTBrue HA MaTEpHAaJIbl aTPECCUBHBIX CPEJ] M TEIUIOBBIX TOTOKOBY;

— «Krnesiue BemniecTsa U Jaku B OJUTpaduu U yImakoBKe»;

— «Kepamuueckue v MIIaBJI€HbIE CUIMKATHI B YITAKOBKEY;

— «OTaenouHble MPOLECChl IS 3alIUThI OT (anbCUPUKALIII;

— «TexHosiorus nocaeneyaTHsbIxX MPOLECCOBY;

— «MarepuanoBeieHHE B COBPEMEHHBIX PEKJIIAMOHOCUTEIISIXY.

3. [lepeyeHb MJIAaHUPYEMBIX Pe3yJabTATOB 00YyUYeHHUS MO TUCHUIIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTATAMU 0CBOEHHS 00pa30BaTeIbHOM
NMPorpaMMblI



B PE3yabTaTC OCBOCHHA THCHHIIJIMHBI «Xumus MaTCepuajIoB» Yy 06y11a}011114xc;1
(I)OpMI/Ipy}OTC}I CICAyromue KOMIICTCHOWHN KW OJOJIKHBI OBITH AOCTUTHYTBI CJIICAYIOIINC

pe3ynbTaThl 00y4eHHs Kak 3Tarl ((OPMHUPOBAHHS COOTBETCTBYIOUINX KOMIETCHIIHIA:

B pe3yabTarte ocBoeHusI

MPAKTHUKE 3HAHUS 00
OCHOBHBIX THITaX
MaTEepHAJIOB PA3JIMYHOTO
Ha3HAYEHUS, BBITIOTHATh
UCCIIEIOBAHUS U
WCIIBITAaHHS MAaTEPHAJIOB,
W3JICNTUI U IPOIIECCOB UX
MIPOU3BOJICTBA,
o0OpabaTkIBaTh,
aHAJTM3UPOBATh U
MPEJCTABIISATH PE3YIbTATHI
HCCIIEIOBAHU I

Kon o0pa3oBaTeJbHOM IlepeyeHb MJIAHMPYEMBIX Pe3YJbTATOB
KOMIIeTEHIIUH | MPOrpaMMbl 00y4aI0IHIACs 00y4yeHus1 Mo JUCHUITHHE
J0JIKEH 00J1a/1aTh
Crioco6HOCTh MPOBOJIUTH HNOIIK-4.1 TlpoBoauT u3MepeHUs U HAOIIOICHHUS,
OIIK-4 U3MEpEHUs U HaOmroeHus | 00pabaThIBacT SKCIEPHMEHTAIBHBIC TAHHBIC 1

B chepe MPEJICTABIISICT UX.

npoecCUOHATBHON 3HaTh:

JIeATETBHOCTH, - METOABI N3MEPCHUS U 00paOOTKH
9KCIIEPHMEHTAIbHBIX JaHHBIX

oOpabaThIBaTh U
yMeTh:

IpeACTaBIATE - 00pabaThIBaTh M MPEIACTABIATH

SKCICPUMCHTAIIBHEIC 3KCTIEPHMEHTAIbHBIE TAHHEIE

AQHHBIC BJIAJIETD:
- METOJIaMHU M3MEPEHUs 1 HaOJtoIeHus B chepe
npoQeCcCHOHATLHON IEATETHHOCTH
HOIIK-4.2 O6pabaTteiBaeT pe3yabTaThl HAYYHO-
HCCIICIOBATEIIBCKON ACSITEIBHOCTH, UCIIOIB3YS
CTaHJApTHOE 000PYI0BaHHE, TIPUOOPHI U MATEPHAITBI.
3HAMb:
- CTaHIapPTHOE 000PYI0BaHUE, PUOOPHI U
MaTepHabl,
ymemb:
- 00pabaThIBaTh pe3yabTaThl HAYYHO-
HCCIIE0BATEIbCKON AeITEIBHOCTH;
e1ademsn:
- CIIOCOOHOCTBIO K CUCTeMaTH3aIMKi U 0000IICHUIO
pe3yIbTaTOB PaOOTHI.

CriocoOHOCTB ITK-1-2. BeIonHAET UCCIEI0BaHUS U UCIIBITAHNS

IIK-1 HCII0JIB30BaTh HA MaTEpUANOB, U3AEINI H IPOLIECCOB UX

MPOU3BOICTBA,

3namp:

- OCHOBHBIE MIPOIIECCHI IPOU3BOICTBA MATEPHAIIOB
Pa3IMYHOrO Ha3HAYCHHMS,

ymems:

- BBIIOJIHATH UCCIEIOBAHNS U UCIIBITAHUS
MaTepHasIoB U U3JICITHIA;

é1adems:

- CIIOCOOHOCTBIO K CHCTEMATHU3AIMA U 000OIIEHUIO
pe3yIbTaTOB PAOOTHI.

IIK-1-4. OGpabatbiBaeT, aHATU3UPYET U
MPEJICTABIISIET Pe3yIbTaThl HCCIIEJOBAHUIA B BHJIE
OTYETOB.

3Hamo:

- OCHOBHBIE METO/IbI 00PabOTKH pe3ysIbTaTOB
HCCIICOBAHUM;

ymembs:

- AaHAJTM3UPOBATH PE3yIbTATHI UCTIBITAHUI,
61a0emb:




- CIOCOOHOCTBIO MPEACTABIATH PE3YIbTATHI
WCCIICAOBAHUM B BUJIE OTYETOB.

4. CTpyKTYypa H coepKaHue TUCHUILTUHbI

OOmiass TpyIOEMKOCTh JUCHMIUIUHBI COCTaBISeT [ 3a4eTHBIX €IWHUI, T.C.
252 axapemndecknx daca (u3 HuX 144 gaca — camocrosTenbHas paboTa 00yJaromuxcs).

Ha nepBom Kypce B mepBOM ceMecTpe BhIIEIseTCs 3,5 3a4eTHbIC eAUHUIBI, T.¢. 126
aKaJeMHYECKHNX 4acoB (M3 HUX /2 Yaca — caMOCTOSTeNbHas paboTa 00yJarommxcs), BO
BTOPOM ceMmecTpe — 3,5 3aueTHbIe eIUHUIIEI, T.€. 126 akageMudecKux 4acoB (M3 HUX (2
Jaca — CaMOCTOSTeIbHas paboTa 00yJaromuxcs).

Paznenst quctumimnHbl « XUMESI MaTePHAIIOBY U3YYarOTCs Ha MIEPBOM Kypce.

IlepBulii cemecTp: sekiuu — 1 yac B Heaenmo (18 vacos), m1abopaTopHbie pabOThI — 2
yaca B Hejelo (36 yacoB), hopmMa KOHTPOJIS — IK3aMeEH.

Bropoii cemectp: nekuun — 1 yac B Henento (18 yacoB), 1abopaTopHbie pabOThI — 2
yaca B Hezielto (36 yacoB), popMa KOHTPOJISE — IK3AMEH.

CtpykTypa U coaepx’aHue AUCIUILUIMHBI « XUMUSI MaTEpUaAIOB» MO0 CPOKaM U BHUJIaM
paboThl oTpakeHsl B [Ipunoxkenun 1.

Conep:xaHue pa3iesioB TUCHUTLIMHBI

IlepBolii cemecTp

Pazgea 1. O01masi ¥ HeOpraHu4ecKass XuMus
Tema 1. BBegenne. Kitaccbl XuMHYeCKHX coeIMHEHMI

Mecto xumun B psay (yHmameHTanbHbIX Hayk. [Ipeamer u 3amaum xumuu. Poib
XUMUU KaK MPOU3BOIUTEIHLHOM CUITBI 001IeCTBa. XUMUS U HAHOTEXHOJIOTHH.

Baxueiimme Kiaccel M HOMEHKJIATypa HEOpPraHMYecKux BemecTB. [Ipocteie
BemiecTBa. CrnoxHble BemecTtBa. Okcuabl. ['UIPOKCHUIBI: OCHOBaHUS, KHUCIOTHI,
amdortepubie ruapokcuasl. Conu. bunapubsie coeTMHEHUS.

Tema 2. CTpoeHne aToMa ¥ NEPUOAMYECCKUN 3aKOH

Crexnomerpruueckue 3akOoHbl. COBPEMEHHOE COCTOSIHHE aTOMHO-MOJEKYJISIPHON
TEOpUH. 3aKOHBI COXpPaHECHUS. B3aMMOCBS3b MAacChl U SHEPTUHU.

CocrtaB atomoB. KopnyckysipHO-BOTHOBOM ayanu3M. Y paBHeHue Ilnanka. ['unoresa
ne  bpouna. KBaHTOBOMexaHWueckass Teopusi  CTpOe€HMs  aroMma. [IpuHiomn
HeomnpeneneHHocTn. BonHoBoe ypaBHenwe. KBanToBble uucna. DopmMa rpaHUYHOU
MOBEPXHOCTHU 3JIEKTPOHHOM MJIOTHOCTH 1S S-, P-, d- u f-aromubIX opOuTaneit. [IpuHimm
[Taynu. [TpaBusio XyHaa. DIE€KTPOHHOE CTPOCHUE ATOMOB 3JIEMEHTOB.

[lepronnueckuil 3aKOH U mnepuoanueckas cucrema sneMeHToB .M. Menneneesa.
CtpykTypa 1 pOpMBI MEPUOANIECKON CUCTEMBI U UX CBSI3b C AJICKTPOHHBIM CTPOCHHUEM
aToMOB. S-, P-, d- u f-agementsl. Ilepuomnyeckre W HEMEPHOAMYCCKHE CBOWCTBA
DJIEMEHTOB.

Tema 3. Xumuueckas CBfi3b



CrpoeHnue u cBoiicTBa BemecTBa. Tunbl xumuueckoil cBsi3u. KoBanenTHas (mosspHas
U HETIOJISIpHAst CBsA3b). OCHOBHBIE XapaKTEPUCTUKHU KOBAJICHTHOM CBS3H.

Meton BanenTHbIx cBsizeil (MBC). Curma- u nu-cBsizu. ['mOpuanszanuss aTOMHBIX
opOuTae.

Meton monekymnsipubix opoutaneir (MO JIKAO). Cesi3piBaromye 1 pa3phIXJSIFOIINe
MOJIEKYJISIpHbIE OpOUTAIN. DIEKTPOHHOE CTPOCHUE IBYXaTOMHBIX MOJIKYIL.

XapakTEepUCTUKHU B3aWMOJIECUCTBYIOIINX ATOMOB: IIOTEHIIMAJ MOHU3ALUHU, CPOACTBO K
3JIEKTPOHY, JJIEKTPOOTPULATENBHOCTh. OHHAs CBA3b Kak MPENCIbHBIM Cllydau
KOBAJICHTHOU NOJISIPHOM CBSI3H.

JIOHOpHO-aKIENTOPHBIN MEXaHNU3M 00pa30BaHUs KOBAJIEHTHOM CBSI3U.

Komnnekcusle coenunenus. TunuuHble KOMIIEKCOOOpa30BaTeIy U JIMranibl. MoHO-
U IIOJIMJCHTAaTHbIE JIMTaH[bl. XEJAaTHblE KOMIUIEKCHL. M30MepHs KOMILIEKCHBIX
coequHeHnil. Krnaccudukanuss M HOMEHKIATypa  KOMIUIEKCHBIX — COCJIMHEHUH.
Hucconmanysi KOMIUIEKCHBIX coeanHeHHd. KoOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO
noHa. [[puMeHeHne KOMIUIEKCHBIX COCTMHEHUM.

[lepexonnble MeTayuipl. Teopus KpUCTAIIMYECKOro moisA. HuskocnuHOBBIE U
BBICOKOCIIMHOBBIE KOMIUIEKChI. DHEpPrusl CTa0WIN3aluyd KPUCTALIMYECKUM MOJIEM.
OKkpacka KOMIIJIEKCOB.

BonmoponHast c¢Bsa3b. MeTaiunueckass CBA3b. ATpEraTHOE COCTOSIHAE — BEILECTBA!
TBEpJOE, JKHUIKOe, ra3zoo0pazHoe. Kpucrammmueckoe u amopdHOE COCTOSIHMS.
Kpucrammueckue pemeTku U JIEMEHTAPHBIE AYEUKU. XapaKTepUCTUKU JIEMEHTAPHOU
AYEUKU. THUIBI KPHUCTAUIOB 10 BUAY XUMHYECKOM CBS3M MEXKIAY CTPYKTYpHBIMHU
eauHuLamu. JKuaKue KpucTasuibl.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH POTEKAHUSA XUMMHYECKUX PeaKIuii

JHepreTuKa W HANpaBJeHHME XMMHMYECKHX Npoueccos. [loHATHE O XMMHYECKOU
TepMoauHaMuke. TermnoBbie 3PPEeKThl XUMUUECKUX peakiui. DK30- U 3HIOTEPMUUECKHE
peakuuu. HanpasiieHre caMOnIpOU3BOJIBHOIO MPOTEKAaHU XUMHUYECKUX PEAKLIAMN.

XuMuYecKkass KHHeTHKA. XHMHYeckoe paBHoBecHe. CKOPOCTh XHMHUYECKOU
peakuuu. 3aBUCHMOCTh CKOPOCTH XWMHMUYECKOM pEAKIMM OT KOHLEHTPALMH. 3aKOH
JIEUCTBUS MaccC.

3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [IpaBuno Baut-T'opda. Dneprus
aKTUBaLMK YpaBHEHHE AppeHnyca. XUMUYECKHE PEAKLIUH B T€TEPOrE€HHBIX CUCTEMAX.

OOpatumble U HeOOpaTHMble peakluh. XuMudeckoe paBHoBecue. KoHcTaHTa
XUMHAYECKOro paBHOBecusa. (CMeleHne xumuyeckoro pasHoBecus. [lpuamun Jle
[ITaTenwe. ['eTreporeHHOE paBHOBECHE.

Tema 5. PacTBopbl

Mexanu3M 006pa3oBaHUs paCTBOPOB U MX KJIacCU(PUKAIIUS.

Hctunnbie pactBopel. OOmme cBoiicTBa pacTBOpoB. PactBopumocth. CrocoObI
BBIPAXKEHUSI KOHIEHTPALUA PACTBOPOB.

PacTBOpPBI-PNEKTPOIUTHL. DJIEKTPOJUTAYECKAsT AUCCOIMALMS B BOJHBIX PacTBOpax.
CunbHble U cnabble 3eKkTposiuThl. KOHCTaHTa W CTENeHb JUCCOIUaluu caadboro
AIEKTPOJIUTA.



3akoH pazbaBieHuss OctBasbia. Teopus CHUIBHBIX AJIEKTPOJUTOB. AKTHUBHOCTb U
KO3 PuIMeHT akTUBHOCTU. MIOHHAas cuiia pacTBOpa.

HNonuoe npoussenenue Boabl. Bonoponnsiii nokasarens pH. Pacuer pH cunbpHBIX 1
cnabpIX KHUCIOT U ocHoBaHuil. Metonsl ompeneneHuss pH. Bydepnbie pacTBOpBL
I'mpponus coneit. Koncranra u crenens ruiponusa. TpyaHOPACTBOPUMBIE 3JIEKTPOJIUTHI.
PaBHOBecue ocanok — pactsop. [IponsBenenune pacTBOPUMOCTH.

Bropoii cemecTp

Tema 6. OKHCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE PpPeaKNUH. JJIeKTPOXUMHYECKHE
npouecchl

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHuCIeHUusA. BakHeinume
OKHCJIUTEIH U BOCCTAHOBUTEIIH.

NOHHOMOJIEKYJIIpHBIE  YPAaBHEHHUS OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(MeTron momypeaknuii). YpaBHenue Hepacra. OKHCIUTEIBHO-BOCCTAHOBHUTEIIBHBIN
noreHuan. HanpasieHue mpoTeKaHusi OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

ONIEKTpOAHBIM  moTeHuuan. Pspg  HanpsbkeHud. ['albBaHMYECKUE  JIEMEHTHI.
DIIEKTPOABHKYIIAS CHJIA. DJIEKTPOJIN3 KAK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MPOIIECC.
DIIEKTPOIU3 BOAHBIX PACTBOPOB M PACIIIABOB COJICH.

Pasznena 2. Xumus 3J1eMEeHTOB
Tema 1. Xumus S-3JI€eMEHTOB

Boxopoa. Mecro Bomopoma B nepuoauueckou cucreme. HM3oromsl Bogopona.
ATomMapHbIi W MOJIEKYJSIpHBIM Bogopona. CrnocoOwsl mofydyeHus, (GU3HUECKHE U
XMMHUYECKHE CBOMCTBA Bogopoaa. ['mapunsl. Boaa. Ilepokcun Bogopoaa.

DuieMeHThI I1aBHOW moarpynnbl | rpynnsl. [llenounsie metamnsl. Baxueitmme
COEMHEHUS C BOJIOPOJIOM, KUCIOPOAOM. OKCHIbI, TEPOKCUJIBI U HAAIIEPOKCHUIBI.

DuieMeHThI riaaBHoil moarpynnbl |l rpynnel. bepunnuit. Okcun, THIAPOKCUI, HX
cBOMCTBa W mosyueHue. ['maponns coner. Maruui. [lonydyenue u CBOMCTBAa OKCUAA U
rugpokcuaa. Illenmouno3zemenvHbie 3neMeHThI. [lomydeHne W CBOMCTBA OKCHUIIOB U
TUAPOKCUIOB KIS, CTPOHIIUS U Oapusl.

Tema 2. Xumus p-3JIeMEHTOB

JuiemeHThl  rjaaBHoid  moarpymmnbl VIl rpymmbl.  Tanorensnl.  OOmias
XapaKTEpPUCTHKA TaJIOT€HOB (HAaXOXJEHUE B MPHUPOJE, CTPOEHUE aTOMOB, CTENECHH
OKHUCJIEHUS, METOJIbl MOJy4yeHHUs, (PU3nyeckue U XuMuyeckue cBoiictBa). [IpumeHnenue
IIPOCTHIX BEIIECTB M COEAUHEHUI TaJIOT€HOB.

JuemMeHThl rjaaBHoi moarpynnsl VI rpynmel.  Xaabkorenbl.  OO0mas
XapaKTEPHUCTHKA XaJIbKOT€HOB, AJUI0TpoNHs XaibkoreHoB. Kuciopoa. Ctpoenue atoma u
MOJIEKYJIbI, TIOTY4YeHHE U CBOMCTBA Kuciaopona. O30H, €ro noiaydeHue u Ouonoruyeckas
posib. OKCHIBI M THAPOKCH[IBI, 3aKOHOMEPHOCTH B HM3MEHEHUHM KHCIOTHO-OCHOBHBIX
CBOMCTB. B psIax M Trpynmax IEepUOAHYEcKOrd cHucTeMbl anemeHToB. Cepa.
CepoBonoponHast Kucinora, cyiabpunael. IlomyuyeHune u CBOHCTBA OKCHIOB CEpBI.



Kucnopoausie kucinotsl cepbl. Cynbdarsl, ux cBoiictBa. CeleH U TEJTyp KakK aHAJIOrU
cepsl. [IpakTnyeckoe NprMEHEHNE XaIbKOTEHOB U X COEMHEHUM.

DJIeMeHTHI [NIABHOM MOATPyNnbI V rpynmnsl

OO6mr1ast xapaKTepUCTUKA AJICMEHTOB TOTPYIIIIHI.

A3ot. Hutpunasl. buonorudaeckas posnb azora. [Ipobnema ¢ukcammm atMochepHOTO
azora. [IpoMBIIIIEHHBI CUHTE3, CBOMCTBA M IPUMEHCHHE aMMmuaka. PaBHOBecue B
BOJJHOM pactBope ammuaka. Conu ammonHusi. OKCUIBI a30Ta, CTPOCHHUE, MOJy4YeHUE U
XUMUYECKUE CBOMCTBA. AB3OTHCTas KHUCJIOTa, €€ OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS
aKTUBHOCTb. HUTpUTBI. A30THasi KHUCIOTA, MMOJYYEHUE U CBOWCTBA, B3aUMOJICHCTBHUE C
MeTailaMi U Hemetayiamu. Hutpatel. A3oTHble ynoOpenus. [IpuMenenue a3ora u ero
COEIMHEHUM.

®ochop. Kpucrammmueckue moaudukanuu Qochopa. Coenunenus dochopa c
MeTaiaMu U Hemetaluiamu. Oxcunpsl docdopa. DocPopHble KUCIOTHI, UX COJH.
[Ipumenenue ¢ochopa u ero coeauHeHuid. CpaBHUTENbHAS XapaKTEPUCTUKA
coeMHeHU azota W Qocdopa. DIEMEHTHl TOATPYMHIBLI Mbllibsika. CoOeIUHEHUs C
BOJIOPOJIOM, OKCUJIBI ¥ TUAPOKCHUIBI. KUCIOpOAHBIE COETUHEHUS MBIIITBSIKA U CYPbMBI.

DJIeMeHThI IJIaBHOM moarpynnst |V rpynnsi

Yraepoa. @opmbl CyIIECTBOBaHHUS MNPOCTOTO  BemiectBa. Heopranndeckue
coenuHeHus yriaepoga. CrnocoOHOCTh aTOMOB yriiepoaa oOpa3oBbIBAaTh LIEMHBIE H
UKINYECKUE CTPYKTYPHI.

Kpemuuii. CoeauHeHus ¢ KUCIOPOJOM M BOJOPOAOM. ['alloreHHuabl KpEeMHHUS, UX
npuMeHeHue. KpeMHHEBbIE KHUCIIOThI, UX CcONu. ['maponn3 cunukaroB. CUIMKATBHL B
npupoze. [IoHsTHe 0 HeOpraHMYEeCKUX NOJIUMEPAX.

JuaeMeHThI moArpynnbl repmanus. Onoo. CeuHen. PU3NUECKUE U XUMUYECKHE
CBOIMCTBA MPOCTHIX BEIIECTB U UX COCTUHEHMUIA.

DJieMeHThI IJIaBHoi nmoarpynnsl |1 rpynns

Bop. DOnextponnas cTpykrypa aroma. CoenuHeHuss 0Oopa C  KHCIOPOJIOM,
rajoreHamu, BOJ0poioM. bopHbIe KUCIOTHI U UX COJIH.

Amromunui. CoeIMHEHHs ¢ TrajoreHaMH, KuciaopoaoM. OKcua M THUAPOKCHUI
ATIOMUHUS, UX XUMUUYecKue cBoicTtBa. Conmu amoMuHusa. ['uaponn3 coner amrOMUAHUSL.
[IpuMeHeHue aTIOMUHUS U €70 COCIMHEHUN B MPUHTMEANATEXHOJIOTHH.

Hoarpynna reausi. biaropoaseie rassl. CoBpeMEHHasi XapaKTEPUCTUKA DJIEMEHTOB
MOATPYIIIHI.

Tema 3. Xumus d-3j1eMeHTOB

XHMHS TEPEeXOIHbIX dJ1eMeHTOB (d-3;1eMeHTOB). Du3HUecKre CBOMCTBA MPOCTHIX
BemiecTB. CTENeHu OKHUCIEHUS. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB MPOCTHIX
BEIIECTB M COEAWHEHHM B TMeEpuojgax U rpynnax. IlepexogHble >JIEMEHTHl Kak
KoMIiekcooOpazoBatenu. (O030p XUMHUM TEPEXOIHBIX JJIEMEHTOB II0 TpyMIam.
[Tonrpynmna ckanaus. [loarpynma turana m BaHaaus. lloarpynma xpoma. Iloarpynma
Mapranua. OJnemeHtbl VIl rpynmel. OneMeHTHI MNOArPYNNbl MEAU U IMHKA.
PannoakTuBHBIC 3JIEMEHTHI.

Pa3znen 3. AHaauTHYECKAA XUMUSA



Tema 1. KavecrBennnlii anaam3. Kiaccudukamms wmeromgoB anamuza. Croco0
BBITIOJTHEHUS aHANUTHYeCKUX peakiui. Kiaccudukanuss aHaTuTHYECKUX PEaKIIUM.
JIpoOHbINi U cUCTEMHBbIN aHanu3. Pa3neneHre KaTMOHOB M aHMOHOB HAa aHAIUTHYECKHUE
TPYIIIBL.

Tema 2. KosimyecTBeHHbIM aHAJIU3. MeTobl KOJIMYECTBEHHOIO aHa/IM3a. XMMHUUECKHUE
METOJbl aHanu3a. TUTPUMETPUUYECKUN METOJ aHaidu3a. 3aKOH HKBUBAJICHTHOCTH.
MeTtonbl yCTAaHOBJIECHHS TOYEK 3KBUBAICHTHOCTH. KHCIOTHO-OCHOBHOE THUTPOBAHHUE.
Kpussie TMTpOBaHUS.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Mertonuka mpenojiaBaHusl AUCHMUIUIMHBI «XUMHS MaTepuajoBy M peau3aius
KOMITETEHTHOCTHOTO TI0JIX0J1a B U3JI0’KEHUHU U BOCIIPUSATUU MaTepuaia npeaycMaTpuBacT
UCIIOJIb30BAaHUE CJICNYIONIMX AaKTUBHBIX M HMHTEPAKTHUBHBIX (OpM MpOBEIEHUSA
IPYNIOBBIX, UHIUBUAYAIbHBIX, ayAUTOPHBIX 3aHATUA B COUYETAHWU C BHEAYJUTOPHOMN
paboToii ¢ 1enpl0 (QOPMHUPOBAHUS U Pa3BUTUS TNPOPECCUOHAIBHBIX HABBIKOB
00yyaroImuxcs:

® [IOJIFOTOBKA K BBIMOJHEHUIO TA0OPATOPHBIX pabOT B 1aOOpaTOPUSIX BY3a;
e OpraHu3alys W MNPOBEACHUE TEKYIIEro KOHTPOJIA 3HAHWWA OO0Yy4aroluxcs B
dhopme 6JTaHKOBOT'O TECTUPOBAHUS,
® TIOJrOTOBKAa K KOHTPOJIbHBIM pa0OTaM U UX BBINOJIHEHHUE B ayIUTOPUSX BY3a;
® [IOATrOTOBKA U MPOBEACHUE IPOMEKYTOUHOTO KOHTPOJISI 3HAHUI 00ydaroniuxcs
B (hopme 3K3aMeHa.
3aHATHA JEKIIMOHHOTO THMA COCTABIAIOT 33% OT 00beMa KOHTAaKTHON pabOTHI.

6. OnleHO4YHBbIE CpPeACTBA AJISl TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH, ITPOMEKYTOYHOM
aTTecTaluy 10 UTOraM OCBOCHMS JUCHHUILINHBI U Y4eOHO-MeTOAuYecKoe
o0ecrneveHne caMOCTOSATEIbHON PadoThHI 00y4arOIIUXCs

B mpouecce oOyueHuss UCHOJB3YIOTCS  CIIEAYIOIIME  OLIEHOYHbIE  (OPMBI
CaMOCTOATENbHON padOThl OOYYAIOLIMXCS, OLICHOYHBIE CPEJCTBA TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEXYTOUHBIX aTTECTAIUI:

B nepBom cemecrtpe:

— MOJITOTOBKA K BBHINIOJIHEHHUIO JIA0OPATOPHBIX padOT U UX 3alUTA;

— KOHTpPOJIbHBIE BOMNPOCHI M 3aJaHusi B (opMe OJAHKOBOIO TECTUPOBAHUS IS
KOHTPOJISI OCBOCHHUS 00Y4aIOIIUMUCS Pa3/AeIOB IUCHIUIUINHBI;

— 3aJa4uu, peJlaraeMble Ha KOHTPOJIbHOU paboTe U 3auere;

— MPUMEPHBIE BOIIPOCHI K AK3aMEHY U NPUMEP IK3aMEHALIMOHHOTO OuiIeTa.

Bo BTOpOM cemecTpe:

— TIOJITOTOBKA K BBHITIOJIHEHUIO JIA0OPATOPHBIX padOT U UX 3alUTA;

— KOHTPOJIbHBIC BOIIPOCHI M 3aJaHUA B (bopMe OJIAHKOBOIO T CCTUPOBAHUA IJIA
KOHTPOJISI OCBOCHUSI 00YUYaIOIIUMUCS Pa3/iesioB IUCIUIUINHBI,

— 3aJ1a4M, NpeiaraéMble Ha KOHTPOJIbHON paboTe U SK3aMEHE;



— OIPUMCPHEBIC BOITPOCHI K 9K3aMCHY W IIPUMEP 5K3aMCHAIITMOHHOT'O ounera.

O1eHOYHBIC CPEJCTBA TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH TMPHUBEICHBI B pasjelie
(dhoHIa OIEHOYHBIX CPEIICTB.

OOpa3ipl TeCTOBBIX 3a/IaHUi, KOHTPOJIBHBIX BOIPOCOB W 3aJIaHUM I MPOBEICHHS
TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS, IK3aMEHAIIMOHHBIX OWJICTOB, NMPUBEICHBI B
PUIOKEHUH 2.

6.1. ®@oH/1 O1LIEHOYHBIX CPEACTB /JIs MPOBeIeHUsI IPOMEKYTOUHOM aTTeCTAlMU
00y4aIuxcs no JUCUUIJINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHUMH C YKa3aHUEM ITAaNoOB ux GopMupoBaHus B
npoiecce 0CBOeHNsI 00pPa3o0BaTeIbLHOH MIPOrPaMMBbI

B pesynbrare OCBOEHUS JUCUUIUIMHBI (MOIyNsg) (QOPMHUPYIOTCS CIEAYIOIINE
KOMIIETEHIINHN:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON IPOrpaMMbl 00Y4YAK LM CS
KOMIIeTeHI[HH J0JIZKEeH 00J1a1aTh
OIIK-4 CIIOCOOHOCTBIO  TMPOBOAMTH  W3MepeHuss U  HalOmogeHus B chepe

npodeCcCHOHATBPHON  JEeSATETBHOCTH, 00pabaThiBaTh ¥ MPEICTABIATH
SKCIICPUMCHTAJIBHBIC JaHHBIC

[1K-1 CIIOCOOHOCTHIO UCTIONB30BaTh Ha MPAKTUKE 3HAHHS 00 OCHOBHBIX THITaX
MaTepHUaJIOB Pa3JINYHOIO HA3HAYEHHUS, BBIIIOIHATH UCCIICIOBAHUS U
UCIIBITaHUS MAaTEPUAJIOB, U3/IEJIMI U IPOLIECCOB UX IIPOU3BOJICTBA,
00pabaTbIBaTh, aHATM3UPOBATh U MPEACTABIIATH PE3YIbTAaThl UCCIEIOBAaHUN

B mportecce ocBoeHuss 00pa3oBaTeIbHOM MPOTPAMMBI JaHHBIC KOMIIETEHIIUH, B TOM
YUCJIE WX OTACIbHBIE KOMITIOHEHTBI, (OPMHUPYIOTCS TIOJTAlTHO B XOJ€ OCBOCHHS
OOyJarONIMMUCS TUCHUTIINH (MOIYJIEH), TPAKTUK B COOTBETCTBUM C YUEOHBIM IIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO Tpolecca.

6.1.2. Onucanue nmokasaresed 1 KPpUTEPUEB OLICHUBAHUS KOMIICTCHIIMH,
(hopMHpyeMBIX 10 HTOraM OCBOCHHS AUCHUILIUHBI, ONIMCAHME IIKAJ OLleHUBAHUS
[Toka3zaTenem OlleHMBAaHUS KOMIETEHIMH Ha Pa3IMYHBIX 3Tanax ux (GOpMHpPOBAHUSA
ABJISIETCSL IOCTHKEHUE OOYYAIOIIMMUCS IUIAHUPYEMBIX pPE3yJNbTaTOB OOY4YEHHUS 110
JTUCHUTUIUHE (MOJIYJIIO).



IToka3aTean
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HOIIK-4.1  TIlpo

MNpCACTaBJIACT UX.

BOIUT HU3MCPCHUA U Ha6J'II-OI[eHI/I5[, O6pa6aTI)IBaCT OKCIICPUMCHTAJIBHBIC JaHHBIC H

3HATH: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yuaromuiics
METOIBI JIEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
W3MEpEHUsI 1 MOJTHOE OTCYTCTBUE | HEMOJHOE COOTBETCTBHE | YACTUIHOC MOJTHOE
00paboTKu WA CIIEYIOINX 3HAHMIA: COOTBETCTBHE COOTBETCTBHE
SKCHEPUMEHTANIBH | HEIOCTATOYHOE METO/0B U3MEPEHUS 1 CIEAYIOIINX 3HAHUM: | CIEAYIOMINX
BIX TAHHBIX COOTBETCTBHE 00paboTKn METOJIOB M3MEPCHUST | 3HAHHI: METOJIOB
CIICAYIOIINX IKCTIEPUMEHTAITBHBIX 1 00paboTKH W3MEpEeHUsl 1
3HAHUII: METOJIOB JTAHHBIX. IKCIICPUMEHTAIBHBIX | 00paboTKH
M3MEpCHUs U Jomyckarorcst JTAHHBIX. IKCTICPUMEHTAIbH
00paboTku 3HaYUTENbHbIE OMNOKY, | JlomyckaroTes BIX JTaHHBIX.
IKCTIEPUMEHTAJIBHBI | TPOSBIISCTCS HE3HAYUTEIIbHbIE CBoOoHO
X JaHHBIX HEJIOCTATOYHOCTh OmMnOKH, orepupyeT
3HAHUH, 1O PAIY HETOYHOCTH, NpUOOPETCHHBIMU
nokazareJen, 3aTpyIHCHHS TIPU 3HAHUSMU
oOyuJatomuiics aHAITUTUYCCKHIX
UCTIBITHIBACT orepanusix
3HAYUTEIBHBIC
3aTPYAHEHHUS IIPU
OIIEpUPOBAHUU
3HAHUSIMH TIPU HX
MepeHoce Ha HOBbIE
CUTyalluH
yMeTb: OOyuatommuiicst He | OOyuaromuiics OO0yyaromuiics OO0yuaromuiics
00pabaThIBaTh U yMeeT W B JIEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
MPeICTaBIsATh HEI0CTaTOYHOH HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
OKCIICPUMCHTAJILH CTCIICHU YMECT CJICOYIOIINX yMeHI/II\/'IZ COOTBECTCTBUEC COOTBCTCTBUEC
bIC JIAHHBIC 00pabaThIBaTh U 00pabaTkiBaTh U CIEIYIONINX YMEHU: | CIEIYIONHX
NIPEICTABIIATD NIPEACTABIIATh 00pabaTheiBaTh 1 YMEHUI:
OKCIICPUMEHTAJIbHBI | OKCIICPUMCHTAJILHBIC MpeaACTaBJIATh OGpaGaTBIBaTB u
¢ TaHHbIC JaHHble. JomycKaloTcs | 9KCIIEPUMEHTAIBHBIC | MPEICTABIATh
3HAYUTENIbHBIC OIIMOKH, | JaHHbIC. Y MEHUS 9KCIEPUMEHTAIIBH
IMPOABIIACTCA OCBOCHBbI, HO bIC JaHHBIC.
HEJI0CTATOYHOCTh JIOITyCKaIOTCs CB000oIHO
YMEHHU1, TI0 Py HE3HAYUTEITbHBIC onepupyet
ToKa3aTeseH, OIINOKH, nproOpeTeHHBIMH
oOyJatomuiics HETOYHOCTH, YMEHUSIMU,
UCTIBITHIBACT 3aTpyIHEHHS TIPU MPUMEHSIET UX B
3HAYUTEIBHBIC AHATUTHYECKUX CUTYyAIUAX
3aTpyAHEHHUS TIpU onepanusx, epeHoce | MOBBIIIEHHOMN
OMepUPOBaAHUH YMEHUI Ha HOBBIC, CJIOXKHOCTH
YMEHUSMHU MTPU UX HECTaH/IapTHBIC
TMEPEHOCE Ha HOBBIC CUTyaluu
CUTYyalluH
BJIAETD: OOyuaromuiics He OO0yyaromuiics Binageer | OOyvaronuiics OO0yyaromuiics B
METOJlaMU BJIJICET WJIU B METOJaMU M3MEPEHUS U | YaCTUYHO BIIAJICET MOJTHOM 00BeMe
W3MEpEeHUsl U HEJI0CTaTOYHOM HaOroeHus B cdepe METOIaMu BJIaJIEET METOIaMH
HaOJI0IeHNS B CTEIICHU BJIaJICeT npodeccroHabHOI U3MEPEHUsS U U3MEPEHUS U
cdepe METOAaMHU JeSITEIbHOCTH B HaOoieHus B chepe | HaOMOACHHS B

podecCHOHANTBEHO

HU3MEPEHHUS U

HEIIOJIHOM 00beME,

po(heCCHOHATIBHON

chepe




H IesITeIbHOCTH

HaOJIIOIEHUS B
chepe
podecCuoHaaIbHO
W IeITCIbHOCTH

JIOITyCKaI0TCs
3HAYUTENbHBIC OINOKH,
IPOSIBIISIETCS
HEI0CTaTOYHOCTh
BJIa/ICHUS HaBBIKAMH 10
psiy IOKa3aTeNew,
oOyJatomuiics
WCIIBITHIBAET
3HaYUTEIbHBIC
3aTpyAHEHUS IpU
IPUMEHEHUH HaBBIKOB B
HOBBIX CUTYyaLlUsAX

JeSITETIbHOCTH,
HaBBIKH OCBOEHBI, HO
JIOITyCKaI0TCs
HE3HAYUTEIIbHbIE
OIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS IIPU
AHAIUTUYECKUX
onepanusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHAapTHBIE
CUTYalluu

mpo(heCcCHOHATIBHO
H JeSITEIbHOCTH,
CBOOOIHO
MIPUMEHSET
MOJTyYCHHBIC
HaBLIKU B
CUTYaIUIX
MOBBIIIICHHON
CII0KHOCTH

HNOIIK-4.2. OG6pabaTbiBaeT pe3ynbTaTbl HAY4YHO-

CTaHJapTHOE 000pyAOBaHHUE, TPUOOPHI K MAaTEPHAIIBI.

HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, HCIIOJIb3Yys

3HATH: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
CTaH/apTHOE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
o0opyaoBaHue, MIOJTHOE OTCYTCTBHE | HEMOJHOE COOTBETCTBHE | YACTHYHOE MOJTHOE
npuOOpHI 1 Wi CIEIYIOIINX 3HAHMMA: COOTBETCTBHE COOTBETCTBHE
MaTepuabl HEJIOCTaTOYHOE CTaH/IapTHOTO CIIC/TYIOIINX 3HAHUH: | CIIEITYIONIHX
COOTBETCTBHE 000opyIoBaHM, CTaH/IapTHOTO 3HaHUIL:
CIICYFOIINX puOOPOB U o0opymoBaHus, CTaH/IapPTHOTO
3HAHW: MaTepHajoB. npuOOpOB U obopynoBaHus,
CTaH/IapPTHOTO Jomyckarorcst MaTepuaoB. npuOOpOB U
000opyaOBaHH, 3HAYMTENbHBIE OMMOKY, | JlomyckaroTcs MaTepHajoB.
npuOOpPOB U MpOsBIsIETCA He3HaYUTEIbHbIE CBoOoIHO
MaTepuaaoB HEJIOCTaTOYHOCTh OLIHOKH, ornepupyeT
3HAHMH, N0 PALY HETOYHOCTH, IpUOOPETEHHBIMU
nokasareJien, 3aTpYAHCHHS TIPH 3HAHUSMH
oOydaromuiics AQHAJTUTHYECKUX
UCIIBITHIBACT oTeparnmsix
3HAYUTEIIbHbBIC
3aTpYyAHCHHUS TIPH
OIIEPUPOBAHUN
3HAHUSMH TIPH UX
NepeHoce Ha HOBbIE
CHUTYaIlU
yMeTh: OOyuatomuiicst He | OOy4aromuiics OOyuaromuiics OO0yuaromuiics
00pabaThIBaTh yMeeT WK B JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET
pe3yabTaThl HEJI0CTaTOYHOH HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
Hay4YHO- CTEIICHU yMeeT CIIE/TyIOLIMX YMEHHUH: COOTBETCTBHE COOTBETCTBHE
HCCIIEIOBATENBCKO | 00pabaThiBaTh o0OpabartbIBaTh CIEIYIOIINX YMEHUH: | CIETYIOIHX
i 1eATenbHOCTH pe3yabTaThI pe3yiIbTaThl HAYYHO- o0OpabartbIBaTh YMEHHI:
Hay4YHO- UCCIIEI0BATEILCKON pe3yNbTaThl HAYYHO- | 00padaThIBaTh
MCCJIEJIOBATENBCKO | JIESTEIbHOCTH. UCCIIEZIOBATEILCKON | pe3yJIbTaThl
W 1eATeIbHOCTH Homyckatorcs JIeSITEIIbHOCTH. HAay4HO-
3HAYUTENbHBIC OIMOKK, | YMEHHUS OCBOCHBI, HO | UCCIIEI0BATEIHCKO
HPOSIBISIETCS JIOIYCKArOTCS f eI TeIbHOCTH.
HEJI0CTATOYHOCTh HE3HAYUTEIbHBIE CBobo1HO
YMEHHH, 10 Py OLIHOKH, orepupyeT
noKa3zarteseH, HETOYHOCTH, NpUOOPETEHHBIMH
oOyyaromuiics 3aTpyAHCHHS TIPH YMEHHSMH,
UCTIBITHIBACT AHAJIMTHYCCKUX NPUMEHSIET UX B
3HAYUTEIbHBIC orepaImsx, MepeHoce | CUTyaIHsx
3aTpyJHEHUs PU yYMEHHI Ha HOBBIC, MOBBILICHHOH
OTepUPOBaAHUH HEeCTaH/IapTHBIE CJIO)KHOCTH




YMEHHSAMH IPH UX CHUTYaIlu
NepeHoce Ha HOBbIE
CHUTYaIlUU
BJIA/IETh: OOyuatomuiicst He | OOyuaromuiics Biageer | OOywaromuiics OO6yuarommiics B

CITOCOOHOCTRIO K
CHUCTEMATHU3ALINN U
000011IEHHIO
pe3yIbTaTOB
paboThI

BJIaJeeT WIH B
HeJI0CTaTOYHOM
CTENEHH BIaJEET
CIIOCOOHOCTBIO K
CHCTEMATHU3ALNNA U
0000I1IEHHIO
pe3yIbTaToB
padoThI

CIOCOOHOCTBIO K
CUCTEMAaTU3alUU U
00001IeHITIO
pe3ynpTaToB paboTHl B
HEIMOJHOM 00bEME,
JIOITyCKAIOTCS
3HAYUTENbHBIC ONIHOKH,
MIPOSIBIIACTCS
HEJ0CTAaTOYHOCTh
BJIaJICHHS HABBIKAMH T10
psiy IOKa3aTeNeu,
oOyJatomuiics
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTPYAHEHHUS IIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CHTYaIHSIX

YaCTUYHO BJIaJIECT
CIIOCOOHOCTBIO K
CUCTEMaTH3aIluH U
00001IeHITIO
pe3yIbTaToB paboTHI,
HaBBIKA OCBOCHBI, HO
JIOITYCKArOTCS
HE3HAYHUTEIIHHBIC
OIIMOKH,
HETOYHOCTH,
3aTPyJHCHHS MTPH
aHATUTUYCCKHIX
orepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHAAPTHBIC
CUTYyaIuu

IIOJIHOM 00BeEME
BIIAJIEET
CIHOCOOHOCTBIO K
CHCTEMATH3AINN U
0000IIEHHIO
pe3yIbTaTOB
paboTHI,
¢BOOOHO
MPUMEHSIET
MOJyYCHHBIC
HAaBBIKU B
CUTYaIUAX
TOBBIICHHOMN
CIIOKHOCTH

IIK-1-2. BEIMoIHSAET HCCIeI0OBaHUS U HCIIBITAHHSI MAaTEPHAJIOB, U3/ICTHI U MTPOILIECCOB MX MIPOU3BOICTBA.

3HATH: OOyuaromuiics Obyuaromuiics OObyuaromuiics OO0yuarormuiics
OCHOBHBIE JEeMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
MPOLIECCHI MOJTHOE OTCYTCTBUE | HEMOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
MIPOU3BOJCTBA 170071 CIIEIYIOIINX 3HAHHM: COOTBETCTBHE COOTBETCTBHE
MaTepHajIoB HEI0CTaTOYHOE OCHOBHBIX TIPOLIECCOB CIEIYIOIINX 3HAHUM: | CIEIYIOMNX
Pa3IUIHOTO COOTBETCTBHE MIPOM3BOJICTBA OCHOBHBIX TIPOIIECCOB | 3HAHWIA:
Ha3HAYCHHS CIIEAYIOIINX MaTepHajoB Pa3IMYHOTO | MPOU3BOJCTBA OCHOBHBIX
3HaHWI: OCHOBHBIX | HazHauyeHus. [omyckaro | MaTepuanoB MPOLIECCOB
MPOIIECCOB TCSl 3HAYUTEIbHBIC Pa3IUIHOTO MPOU3BOJICTBA
MIPOU3BO/ICTBA OIMOKHU, MPOSBIISAETCS HaszHaueHws. Jlomyck | mMaTepuaioB
MaTepHajoB HEI0CTaTOYHOCTh AIOTCS Pas3IUIHOrO
Pa3NUIHOTO 3HaHUH, 10 pAdY HE3HAYUTEIIbHbIE Ha3zHaueHus. CBo
Ha3HAuYCHUS nokasareJien, OIINOKH, 00/1HO omepHUpyeT
oOyyaromuiics HETOYHOCTH, nproOpETEHHBIMU
UCTIBITHIBAET 3aTpyIHEHHS TIPU 3HAaHUSIMU
3HAYUTENLHBIE AHATUTHYECKUX
3aTpyIHEHHUS TIPU orepanusx
OIEepPUPOBAHUH
3HAHWUSMH TIPH UX
NepeHoce Ha HOBbIE
CUTyaluu
yMeTh: Ooyuatommuiicst He | OOyuvarouuiics OOyuaromuiics OO0yuarommuiics
BBITIOJTHSTh yMeeT WX B JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
WCCIIE/IOBAHUS 1 HEJI0CTaTOYHOH HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
UCTIBITAHUS CTEIIEHH yMeeT CIIEAYIOMINX YMEHHM: COOTBETCTBHE COOTBETCTBHE
MaTepHajoB U BBITOJIHSATD BBITIOJIHSTD CIEIYIOIMINX YMEHHUH: | CIEIYIOmHMX
u3zennit WCCIIEIOBAHUS 1 UCCIIEIOBAHUS BBITOJTHSTh YMEHHUI:
UCTIBITAHUS WCTIBITAHUS] MaTEpUAJIOB | UCCIICIOBAHUS U BBITOJIHSITH
MaTepHajoB U 1 U3JIeIHH. WCTIBITaHUS WCCIIEIOBAHUS U
U3IeIUN Homyckatorcs MaTepualioB U HUCIIBITAaHUS
3HAYUTENbHBIC OIUOKH, | U3JCIHA. Y MEHUs MaTepHajoB U
MPOSIBIISIETCS OCBOEHBI, HO W3




HEIOCTATOYHOCTh JIOYCKAIOTCS CB0060IHO
YMEHHU, 10 Py HE3HAYUTEIbHBIC onepupyeT
MoKa3aTelie, OINOKH, MPHOOPETCHHBIMU
o0ydaromuiics HETOYHOCTH, YMEHHSAMH,
HCTIBITHIBAET 3aTpyIHCHHS TIPU MPUMEHSIET UX B
3HAYNUTENILHBIC AHATUTHYCCKHUX CUTYaIUAX
3aTpyIHEHHs IPU oIeparusx, MepeHoce | MOBBIIICHHOM
OMepUPOBAHUH YMEHHUI Ha HOBBIE, CIIO’KHOCTH
YMEHHUSAMH MTPU UX HECTaHIapPTHBIE
HepeHOCe Ha HOBBIE CHUTYaIMH
CHUTYaIHH

BJIAIETh: OOyuaromuiics He | OOyuwarommiics Bianeer | OOydaromuiics OO0yyaroruiics B

CITOCOOHOCTRIO K
CHCTEMATH3AIUH 1
0000IIEHUIO
pe3yIbTaTOB
paboThI

BJIaJeeT WIH B
HEJIOCTAaTOYHOMN
CTEIIEHH BIaJEceT
CITOCOOHOCTRIO K
CHCTEMATH3AIIN 1
0000IIIEHHIO
PE3yJIbTaTOB
paboTHI

CITOCOOHOCTBIO K
CHUCTEMAaTHU3aLHUN U
00001IeHIIO
pe3yabTaToB PabOTHI B
HEIIOJIHOM 00BEME,
JIOITyCKAIOTCS
3HAYNTEIbHBIC OIIHOKH,
MIPOSIBIIACTCS
HEJAO0CTATOYHOCTh
BJIaICHUS HABBIKAMU I10
pAnly oKas3aTeneH,
oOyJatomuiics
HUCIIBITHIBACT
3HAYUTCJIIBHBIC
3aTpyAHCHUS TIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CUTyalUAX

YaCTUYHO BJIJIECT
CITOCOOHOCTBIO K
CUCTEMAaTU3aIUU U
00001IeHIIO
pe3ynbTaToB paboTHI,
HaBBIKH OCBOEHEI, HO
JIOITYCKAIOTCS
HE3HAYHUTEIHHBIE
OIINOKH,
HETOYHOCTH,
3aTPYIHCHHS TTPH
AHATUTUYIECKIX
oreparusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaH/IapTHEIE
CUTYaIluu

IIOJIHOM 00BeEME
BIIAJIEET
CIIOCOOHOCTEIO K
cUCTEMaTHU3aLHU U
0000IIIEHHIO
pe3yiIbTaTOB
paboTsl,
CBOOOIHO
MPUMEHSIET
HOJ'Iy‘IeHHBIC
HAaBBIKH B
CUTYAIIUAX
MOBBIIIIEHHOM
CIIOKHOCTH

IIK-1-4. O6pabarbiBaeT, aHATU3UPYET U MPEACTABISAET PE3yIbTaThl HCCIEAOBAHUN B BUE OTUYETOB.

3HATH: OOyuarowmuiics Obyuaromuiics OObyuaromuiics OO0yuarormuiics
OCHOBHBIE METOJIbI | JIECMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
00paboTKn MOJTHOE OTCYTCTBUE | HEMOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
pe3yJIbTaToB I CJIE/TyFOLIUX 3HAHUI: COOTBETCTBHE COOTBETCTBHE
WCCIIeI0BaHUH HEI0CTaTOYHOE OCHOBHBIX METOJIOB CIIEIYIOIINX 3HAHUM: | CIETYIOUINX
COOTBETCTBHE 00pabOTKH pe3yabTaTOB | OCHOBHBIX METOJIOB 3HAHWH:
CIIeTYIOIINX uccienoBanuit. Jlonyck | oOpaboTku OCHOBHBIX
3HAHUI: OCHOBHBIX | AlOTCS 3HAYUTEIIHHBIC pe3yJIbTaToOB METOJIOB
METOJIOB OIINOKH, MPOSIBIIAETCS uccienopanuii. [lon | 0OpaboTKu
00paboTku HEJIOCTaTOYHOCTh YCKaIOTCS pe3yJIbTaToB
pe3yNIbTaToB 3HAHMH, 1O PALY HEe3HAYNTEIbHBIC uccienosanuii. C
HUCCIIE0BaHUMN MoKazaTelew, OIIMOKH, BOOOIHO
oOyyarommuiics HETOYHOCTH, orepupyet
UCIIBITHIBACT 3aTpyAHEHHS TIPH NpUOOPETEHHBIMU
3HAYUTEIbHBIE AQHAJTUTHYECKUX 3HAHUSAMH
3aTpyIHEHUS TIPU orepanmsix
OIIEPUPOBAaHUU
3HAHHUSAMH TIPU UX
nepeHoce Ha HOBbIE
CHUTYaIMH
YMeTh: Obyuatomuiicst He | OOyuvaronuiics OOyuarommuiics OOyuarommuiics
aHaJIN3UPOBAThH yMeeT W B JIEMOHCTPHPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
pe3yabTaThl HEJI0CTaTOYHOM HETIOJIHOE COOTBETCTBHE | YaCTUYHOE MOJTHOE
UCIIBITAaHU I CTEIICHU yMeeT CIIEAYIOMINX YMEHHM: COOTBETCTBHE COOTBETCTBHE
aHAJIN3UPOBATh AQHAJIM3UPOBATH CIEAYIOIMIMX YMEHUI: | CIeayIomux




pe3yabTaThI pe3yIbTaThl HCIIBITAHUNA. | aHAIU3UPOBATH YMEHUI:
WCIIBITAaHU I Jomyckarorcs pe3yIbTaThI aHAJTM3HUPOBATH
3HAYUTENLHBIC OMIMOKY, | UCTIBITAHUN. YMEHHUS | Pe3ysbTaThl
TIPOSIBIISICTCS OCBOCHBI, HO WCTIBITAHUH.
HEI0CTATOYHOCTh JIOITyCKaI0TCs CBoOoHO
YMEHHIA, TIO PSIITy HE3HAYHUTEIIHHBIC OTIepUpPYET
TMoKa3aTeleH, OmMOKH, MIPHOOPETEHHBIMH
oOyyaromuiics HETOYHOCTH, YMEHUSIMH,
UCTIBITHIBACT 3aTPYJHCHHS MTPH MPUMEHSIET UX B
3HAYUTEILHBIC AHATUTHYCCKHX CUTYAIIUAX
3aTpyIHEHHS TIPU orepanusx, IepeHoce | MOBBIIEHHOH
OTIEpUPOBAHUU YMCHHIA Ha HOBEIC, CJIOXHOCTH
YMEHUSIMH TTPU UX HECTaH/IapTHBIC
nepeHoce Ha HOBBIC CUTYyaIuu
CUTYaIluu
BJIAIETh: OOyuaromuiics He | OOyuwarommiics Bianeer | OOydaromuiics OOyuaromuiics B
CHOCOOHOCTHIO BIIQ/IEET WU B CIIOCOOHOCTHIO YaCTHYHO BIIA/ICET MOJTHOM 00BeMe
MPEICTaBISTh HEJOCTATOYHOMN MPEJICTABNIATh CIOCOOHOCTBIO K BJIaJieeT
pe3yJIbTaThI CTETICHH BJaJiceT pe3yabTaThl CUCTEMaTH3aluH U CHOCOOHOCTBIO
WCCIIEIOBAHUH B CIOCOOHOCTHIO WCCIIEIOBAaHNH B BUJIC 00001IeHITO MPENICTaBIAT
BHUJIC OTYCTOB MPEICTABIISTh OTYETOB B HEMOJHOM pe3yIbTaTOB Pa0OTHI, | PE3yIbTATHI
pe3yabTaThl o0BeMe, TOITyCKaloTCs HABBIKU OCBOCHBI, HO | UCCJICJIOBAHUHN B

HUCCIIEIOBAHUN B
BUJE OTUETOB

3HAYNTEIbHbIC OIIHOKH,
MPOSIBIIACTCS
HEJ0CTaTOYHOCTh
BJIQJICHUS HABBIKAMH 10
psioy moKas3aTenew,
oOyJatomuiics
WCIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHCHUS TIPU
MPUMEHCHUHU HABBIKOB B
HOBBIX CUTYaIIUIX

JIOTTYCKaIOTCS
HE3HAYUTEIIbHbIE
OIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS TIPU
AHATUTHYECKUX
orneparusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHAapTHBIE
CUTyaluu

BHUJIE OTYETOB,
CBOOOIHO
MIPUMECHSIET
MOJTydCHHBIC
HaBBIKH B
CUTYaLUIX
MOBBIIIIEHHOM
CIIOKHOCTH

[IIxanpl OEHWBAHUS PE3YJIBTATOB IPOMEKYTOUYHOM aTTECTALIMU U UX OIMCAHUE:

®DopmMa MPOMEKYTOYHOM aTTECTALUM: IK3aMeH

[IpomexxyTounast arrectanus oOydaronuxcs B (opme dK3aMeHa MPOBOJIUTCS
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pe3ysibTaTaM BBIIIOJIHEHUSI BCEX BUIOB yueOHOW pabOThI, MPEIyCMOTPEHHBIX y4E€OHBIM
IUTAHOM 10 JaHHOW JUCUUIUIMHE (MOAYJIO0), MPU 3TOM YUUTHIBAIOTCS PE3yJbTaThl
TEKYLIEro KOHTPOJI YCIIEBAEMOCTH B Te€ueHHE cemecTpa. OLEeHKa CTENEeHU TOCTHUKEHUS
OOy4arolMMUCS ITUIAHUPYEMBIX pPE3yJbTaTOB OOY4YeHHs MO JUCHMIUIMHE (MOIYJIIO)
MPOBOJIUTCA MPENo/IaBaTesieM, BEAYIIUM 3aHATUS MO JUCHUILIMHE (MOIYJI0) METOJI0M
AKCIIEPTHOU OLICHKHU

[lo utoram mpomMexyTOYHOW aTTECTAUU MO AUCIUIUIMHE (MOMYJIO) BBICTABIIAETCS
OLICHKA «OTJIMYHO», «XOPOILIO», «yIOBIECTBOPUTEIILHO» WU «HEYJOBIETBOPUTEIHLHO.

K mpomMexyTouHO# aTTecTalnuu T0MyCcKalTCs TOJbKO 00y4arolIUuecs, BHIITOJTHUBIINE
BCE BUJbI y4eOHOUN paboThl, MPEeAyCMOTPEHHbIE pabodeil mporpaMMoi Mo JUCIUIIIMHE
«XUMHUSL MaTEPUAIOB». NMPOLUIM MPOMEKYTOUYHBIA KOHTPOJb, BBIIOJIHWIA U 3AIATUIN
n1abopaTopHbIe paboTHI.

JK3aMeH NMPOBOAUTCS B MMCHbMEHHOM BH/E.




Ikaanl oneHNBAaHUA U UX ONHCAHHE

IIIxanxa oueHuBaHudA Onucanue

BrimonmHeHs! Bce BUABI y4eOHOW pabOTHI, MperyCMOTPEHHBIE y4eOHBIM
wiaHoM. OOyd4aromuiics AeMOHCTPUPYET MOJTHOE COOTBETCTBHE 3HAHUIA,
OtnnyHO YMEHU, HaBBHIKOB MOKAa3aTeNsM, MPHUBEACHHBIM B TalOiHLaX, CBOOOIHO
OlepUpyeT TPHOOPETCHHBIMH  3HAHMSAMH, YMEHHUSIMH, HaBBIKaMH,
NPUMEHSET X B CHTYalHsIX TOBBIIICHHON CI0KHOCTH

BrimonmHeHs! Bce BUABI y4eOHOW pabOTHI, MperyCMOTPEHHBIE y4eOHBIM
wianoM. OOydwarommiics JIEeMOHCTPHPYET YacTHYHOE COOTBETCTBHE
3HAHWH, YMEHWI, HaBBIKOB IIOKa3aTelsM, NPUBEICHHBIM B TaOIHLaX,
OlepUpyeT TNPHOOPETCHHBIMH  3HAHWSAMH, YMEHHUSIMH, HaBBIKaMH,
NpUMEHSET UX B JIPYTUX CHUTyanusax. [Ipn 3ToM MOTYT OBITH IOITYyIIEHBI
HE3HAYUTEJbHbIC OIINOKH, HETOYHOCTH, 3aTPYAHEHHS IPU aHATUTUIECKUX
omepauusix, NepeHoce 3HAHWU M YMECHHH Ha HOBBIC, HECTaHIApTHHIC
CHUTYaIlN

Xopoo

BrimonHeHsl Bce BUIBI yuyeOHOW paboOTHI, MPeAyCMOTpEHHbIC y4eOHBIM
ranoM. O0yJaromuiicss AEMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
YMEHHH, HaBBIKOB ITOKa3aTelsIM, MPHUBEJACHHBIM B Tabimmax. [Ipu stom
MOTYT OBITh  JONYIIEHBl  3HAYMTENBHBIE  OMIMOKH, HETOYHOCTH,
3aTpyJHEHHS TIPH aHAIUTHYECKHX OIEepalusaX, IepeHoce 3HaHUH ¢
YMEHHI Ha HOBBIC CHUTYaI[N

Y 10BIETBOPUTENBHO

He Bemomnen oamH wim Oomee BUAOB  y4deOHOW  paboOTHI,
MPEeTyCMOTPEHHBIX y4eOHBIM TTaHOM. OOyYaromuiics IeMOHCTPUPYET
HEMOJHOE COOTBETCTBHE 3HAaHWM, YMEHMI, HaBBIKOB I10KAa3aTelsaM,
MPUBEICHHBIM B Ta0NMIAX, JOMYCKAIOTCA 3HAYUTEIbHBIC OINMOKH,
MPOSIBISIETCS  OTCYTCTBHE 3HAaHWH, YMEHHW, HABBIKOB TI0  DAIy
MoKa3aTeyiel, OOYYarOIIUICS WCIBITHIBACT 3HAYUTCIbHBIC 3aTPyIHCHUS
MIpU OTIEPUPOBAHUYU 3HAHUSAMHU U YMEHUSMH IIPH WX MEPEHOCE Ha HOBBIC
CUTYaIluu

HeynosnerBopurenbHo

@OoHABI OLIEHOYHBIX CPEACTB NpeacTaBieHbl B [Ipunoxenun 2.

7. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecnevyeHue AU CIUTIIUHbI

a) OCHOBHAas JiUTeparypa:
1. Axwmeros, H.C. O0Ouias u Heopranmdeckasi XuMusi: y4eOHUK [ DJIEKTPOHHBIH

pecypc] / H.C. AxmertoB. — 9-¢ u3n., crep. — DnekrpoH. naH. —CII6.: Jlans, 2018. —
744 c. — URL: https://e.lanbook.com/book/107904
2. Axwmetos, H.C. JlaGopaTtopHble U CEMUHAPCKUE 3aHATHS TI0 00IIeH U

Heopranuveckoil xumuu. [AnexkrpoHusiid pecypc] / H.C. Axmeros, M.K. A3u3oBa,
JLU. banpiruna. — 9nektpoH. aaH. — CII6.: Jlans, 2014. — 368 ¢. — URL:

https://e.lanbook.com/book/50685
3. TI'munka, H.JI. OGmias xumusi: yueOHHK sl 6aKajiaBpOB HEXUM. CIICI]. BBICIII.

yue0. 3aBenenwnii / H.JI. 'munka; mox pen. n-pa dbapm. Hayk, 1-pa mea. HaykK, mpod.


https://e.lanbook.com/book/107904
https://e.lanbook.com/book/50685

B.A. IlonkoBa, n-pa xum. Hayk, ipod. A.B. babkoBa. — 18-e u3z., nepepad. u gor.; B
nep. — M.: FOpaiit, 2012. — 898 c.

4. Xwumus: nabopaTopHbie pabOTHI U PYKOBOJCTBO JIJIsl CAMOCTOSTEIHHONU pabOTHI IO
cretl.: 261202.65, 150601.65, 261201.65. U.1 / M-Bo oOpa3oBanus u Hayku PO;
MI'VII; coct.: U.B. Bypt, A.M. lllanoBaso. —M.: MI'VII, 2010. — 106 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Mudraxoa, H.III. OOmas u Heopranuueckas XuMHsi: ydeOHOE TmOcoOue
[Onmektponnusiii pecypc] / H.III. Mudraxosa, T.I1. IlerpoBa; mom pem. A.M.
Ky3nenoBa; MunuctepctBo oOpa3zoBanuss u Hayku Poccun, KaszaHckwii
HAIMOHAJIBHBIM HMCCIIEIOBATEIbCKAN TEXHOJOTUYECKUM yHHBepcUTeT. — KaszaHsb:
KHUTY, 2017. 408 C.: TaoI., CXEM., WJL. - URL.:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxmeroB, H.C. O6mas u Heopranuyeckass xumus: ydeOoHuk mius By3oB / H.C.
AxmeToB. — 7-e u3a. crepeorurl. — M.: Beicias mikona, 2009. — 743 c.

3. Xummus: mabopatopubie padoTel mis crer.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpa3zoBanus u Hayku PD; Denep.
areHTcTBO 1o oOpazoBanuto; MI'VII; coct. FO.A. Komkos, E.I'. KomkoBa. — M.:
MI'VII, 2007. -172 c.

4. Heopranuueckass XuMHs: BeCh UIKOJBHBIM Kypc B Tabmumax / coct. H.B.
MankeBud. — 9-e uzn. — Munck: bykmactep: Kysema, 2015. — 416 c.

B) IPOrpaMMHOe o0ecrnevyeHre U HHTePHeT-pecypcehbl:

[IporpammHuoe oOecrnieueHue He TPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOAMYECKHUE MaTepualbl B 3JIECKTPOHHOM
BHJIC, TIPEJCTaBJICHHbIC Ha caiTe http://mospolytech.ru B pasmene DnekTpoHHas
oubnmorexa http://elib.mgup.ru.

[Tone3npie yueOHO-MeTOAUYECKHE W WH(OPMAIIMOHHBIE MaTepuajbl MPE/ICTABICHBI

Ha cauTax:
1. Xumudaeckas SHIUKJIONEIUS. Pexum JIOCTyIIA:
http://www.xumuk.ru/encyklopedia, ceobonusbrit
2.3amayHUK TO0 OOmeH W HEOpraHW4YecKo XuMmMuu. Pexum  mgocryna:
http://alhimik.ru/zadachnik/content.html, ceo6oansbrit
3. Heoprannueckas xumusa. Karanor. EnnHoe okHO nocTtyma k oOpa3oBaTeabHbIM
pecypcawm: http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7.4, cBoboaHbBIH



http://biblioclub.ru/index.php?page=book&id=560885
http://mospolytech.ru/
http://elib.mgup.ru/
http://www.xumuk.ru/encyklopedia
http://alhimik.ru/zadachnik/content.html
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTLTHHbI

Jlexiuu u nabopaToOpHbIE 3aHATHS MPOBOAATCS B CIELUUATM3UPOBAHHON Yy4ueOHOI
naboparopun kadeapsl «VHHOBAIMOHHBIE MaTE€pUaANbl MPUHTMEIUANHTYCTPUN»:
«Jlabopatopun XUMHUK» OCHAIIEHHON COOTBETCTBYIOIIMMHU IpuOOpaMu, 000pyA0BaHUEM
U PEaKTUBAMH.

Jlist mpoBelieHUs JIEKIMM HMCIOJB3YIOTCS TEXHUYECKHE CPEICTBa, IMO3BOJIIOIINE
npoerupoBaTh H300pakenne (9kpaH, Osepxen-mpoekrop «KBagpa 250 Basicy,
nepeHocHoit OBepxen-npoektop GEHAOHP).

OcHOBHOI1 TIepeueHb MPUOOPOB, OOOPYAOBAHUS ¥ IPUHAIICKHOCTEH, UCIIOTH3YyEMBIX
IpU MOATOTOBKE M MPOBEACHUU Jab0paTOpHBIX paboT: doTornekrpokanopumerp KOK-
3, mosipumetrp CM-3; Bechl anamutudeckue BJI-200, BJI-500, Becbr Texuudeckue BT-
500; TepMOMETpHI JTAOOPATOPHBIC CTEKIISTHHBIC; CITMPTOBKH; OaHs BOASHAS; MITATUBBI IS
MpOOUPOK, INTATUBBI (PU3UYECKHUE;, YCTAHOBKMU IS TUTPOBaHHS (IITATUB, OIOpETKa);
HOKHUIIBI, CEKyHIOMEp J1abopaTopHblii; HaOOp 1abopaTOpHOM MOCYAbl: HPOOUPKH,
MEpHBIE IWIMHJIPBI, MEPHBIE KOJIObI, XMMHUUYECKUE PEAKTUBBI (KUCJIOTHI, IIEIOYU, COIH,
METaJlIbl); JabopatopHOe oOOopyaoBaHue; ImKadbl [JIs XPAHEHUS PEAKTUBOB U
XUMUYECKOUN MOCY/IbI; BBHITS)KHASI BEHTUJISALIMS.

JUist  camocToATEenbHOM  paOOThl  OOy4YalIIMXCA  MPEUIararTcs  MOMEIIECHUS
YUTAIBHOrO 3ana OmOmuoreku (yueOHbI kopmyc Ne2) m aya. 1305 (yueOHblil KOpmyc
Nel). HaGop HeoOxonuMoro o6opynoBaHUS U PEAKTUBOB 00ECIIEYMBAET BO3MOXKHOCTb
peasin3auuu  J1a0OpaTOPHBIX paboT, NPEAYCMOTPEHHBIX mporpammon. B ciyuae
OTCYTCTBHSI HEOOXOAMMBIX MPUOOpPOB, OOydarOUIMECs HCHOJB3YIOT HHTEPAKTUBHBIN
Marepuall.

VY4eOHble U BCIOMOTaTeNlbHbIE ayIUTOPUH PACIIONIOKEHBI B yueOHOM Kopriyce Nel u
No2 mo agpecy: r. Mocksa, yi. [IpsaumnukoBa, a. 2a, aya. 1307, 1305, untansHbIN 3a1
OMOIMOTEKHU.

Ayauropust 1307 — 94,4 M, maGopartopust Ha 40 TOCaTOYHBIX MECT.

9. MeToan4yeckne peKOMEHIAUNH [IJISI CAMOCTOSATEILHOI PadoThI 00y4al0IIUXCH

B ocHOBe caMoCTOSITENbHON pabOThl OOYYAIOIIMXCS JIeXkKAT: COJIEp)KaHue padodeit
y4eOHON TpOrpaMMbl, BOMPOCHI JUIsl MOATOTOBKM K KOHTPOJBHBIM padoTaM, a TaKkKe
CaMOCTOSTENIbHOE U3yueHne Marepuer-pecypcos.

[Ipuctynas k padbote, KaXablii 00yJaronuics 10KeH TPUHUMATh BO BHUMAaHHUE
CIIEAYIOLIUE ITOJI0KEHHUS.

JlucuuriirHa nocTpoeHa 1o MOAYJbHOMY MPUHITUITY, KXl MOAYJIb MPEACTABIISIET
co00Ii TOTMYECKHU 3aBEPIIECHHBIN pa3ien Kypca.

JlekIlMOHHBIE 3aHATHS TIOCBAIICHBI PACCMOTPEHHUIO  KIIFOYEBBIX, 0a30BBIX
MOJOKEHUM  Kypca W Pa3bsiCHEHUIO  y4eOHBIX  3aJaHUi, BBIHOCUMBIX  Ha
CaMOCTOSITENIbHYIO TPOPA0OTKY.



JlaGopaTopHble padoThl IpeIHA3HAYEHBI JJI1 IPUOOPETEHUS ONbITA MPAKTUYECKOM
peaJiu3allud  OCHOBHOM  NpodeccMOHaIbHONM  00pa3oBaTelIbHOM  IPOrpaMMBI.
Meroanueckue ykazanus K J1a00paTopHBIM paboTaM MpopadaTHIBAIOTCS 00yJAFOIIIMMUCS
BO BpEMS CaMOCTOATENbHOM NOAroTOBKM. HeoO0XoauMelii ypOBEHb MOATOTOBKH
KOHTPOJIUPYETCA Mepe] NPOBEICHUEM Ja00paTOPHBIX padoT.

CamocTrosiTeibHAasE PpadoTa 00yJarOMIMXCS BKIIOYACT MPOPAOOTKY JEKIIHMOHHOTO
Kypca, odopmieHre nabopaTopHbix pabor u mnp. CamocTtodrenpHas paboTa
MpelycCMaTpUBaeT HE TOJIBKO MPOpPabOTKYy MaTepHaloB JEKIIMOHHOTO Kypca, HO M HUX
pacliupeHre B pe3yibTaTe IOWUCKA, aHalln3a, CTPYKTYPUPOBAaHUS M IPEICTaBICHUS B
KOMIIaKTHOM BHJI€ COBPEMEHHOW MH(OpPMaIIMU U3 BCEX BO3MOXKHBIX HCTOUHUKOB.

Texkymmii KOHTPOJIb NIPOBOAUTCA B TEUEHHE KaXIOTO MOJIYJIsA, €ro0 WUTOTOBBIE
pe3ynbTaThl CKJIAJBIBAIOTCS M3 OLIGHOK 110 CIEAYIOIIMMHU BHJIAM KOHTPOJIBHBIX
MEPOTIIPHUSITHN:

e 3aIMTa JAOOPATOPHBIX PadoT;

e KOHTPOJIbHBIE PAaOOTHI;

o paboTa Ha JEKIUIX U JTa0OPATOPHBIX 3aHATHUSX.

OcBoeHME AUCIMIUIAHBI, €€ YCIEIIHOE 3aBEPIICHUE HA CTAAMH MPOMEKYTOUHOTO
KOHTPOJISI BO3MOXHO TOJBKO TPH pEryjsipHON paboTe BO Bpems ceMmecTpa W
TUTAHOMEPHOM TMPOXOXKICHUHU TEKYIIETO KOHTPOJIS.

Jns 3aBepiieHust paboThl B ceMecTpe OOYyYarolMiiCs JOJKEH BBITIOJIHUTh BCE
1abopaTopHbIE pabOThl, KOHTPOJIBHBIE MEPOIIPHUITHS.

IIpomexyTouyHasA aTTecTANMA IO PE3yJIbTaTaM MEPBOIO CEMECTPA MO JUCLUIUIMHE
IpOXOJUT B (popme 3auera, 1o pe3yjbTaTaM BTOPOro cemMecTpa — B popMe IK3aMeHa.
OcBoeHME KIIIOUEBbIX, Oa30BbIX MOJIOKEHUW JUCLMIUIMHBL, COCTaBISIOLIUX OCHOBY
OCTaTOYHBIX 3HaHUH MO HEH, MPOBOJUTCS NP MOATOTOBKE K Caye 3a4eTa U IK3aMEHOB.

10. MeTtoauyeckne peKOMEHIAUM ISl PENoaaBaTeJisi

PexomeHmyeTcs MMPOKOE HWCIOIB30BAHUE AKTHUBHBIX M WHTEPAKTUBHBIX METOJ/OB
oOydeHus, (HOHIOB OIICHOYHBIX CPEJCTB, BKJIIOYAIOIINX TECThl W THIIOBBIC 3a/IaHWS,
MTO3BOJISIONINE OIICHUTH 3HAHUS, YMEHUS U YPOBEHBb MTPUOOPETEHHBIX KOMITCTCHITHN.

[Ipu mpoBeneHnH J1abOPAaTOPHOTO MPAKTHKyMa HEOOXOMMMO CO3M1aTh YCIOBHS IS
MaKCHMAJIbHO CAMOCTOSITEILHOTO BBITIOJTHEHUSI 00yUYaroIUMHUCS JIA0OPaTOPHBIX pabdoT.

[Tpu npoBenennu 1a60PaATOPHOTO 3aHATHSI MPETIOAABATEIIO PEKOMEHIYETCS:

1. Onenka paboThl 0OYYAIOIIETOCS B TAOOPATOPUU U MOTYYECHHBIX UM PE3YJIHTATOB (C
OIICHKOH).

2. [IpoBepka oTueTa 0 BBHITIOJIHEHHOM 1ab0paTOpHOM paboTe (C OLIEHKOH ).

3. [IpoBeaeHue 3ammuThl 1a0OpaTOpHO PabOTHI (B YCTHOW WIIM TECTOBOM (opme) 1mo
TEOPETHUECKOMY U TIPAKTUIECKOMY MaTepuany JabopaToOpHON pabOThI (C OIIEHKOM).

[Tpu 3amure 1abopatopHOl pabOThl 0OYUYAIOIIUNCS JOJDKEH YMETh OOBSICHSATD 11EJH,
3aJ1ayd, XOJ TPOBEICHUS DSKCIEPUMEHTOB, MX pPE3ylbTaThl, CICITaHHBIC BBIBOJBI. B
MpoIIeCCEe TPOBEACHHS ONBITOB OOYYaroNIUecs PpAaCIIUPSIOT CBOM IPEACTABICHHUS O
BEIIIECTBAX, MX CBOMCTBAX, MPHOOPETAIOT MPAKTUICCKNE HABBIKH.



B xome mnpoBenenust 3aHATHI oOydaromivecs AOJKHBI YUUThCS (HOPMYIUPOBATH
COOCTBEHHOE€ MHEHUE, MPABUIBLHO BbIPaXXaTh MBICIH, JAOKA3bIBaTh CBOK TOYKY 3pEHMS,
BECTH JUCKYCCHIO, YyBaXaThb aJbTEPHATUBHOE MHEHUE. OTO JOJDKHO IOMOYb
chopMUpOBaTh HaBBIKK, HEOOXOIUMBIE OYIyIIEMy CHEIHAINUCTY B MPO(heCcCHOHATHLHON
nesTenbHOCTH. Peanmu3anysi akTUBHBIX M WHTEPAKTUBHBIX METOJOB MPU H3YYECHHH
OUCHMILTUHBL «XUMHSI MaTE€pHalioB» BO3MOXXKHA Ha JIGKIIMOHHBIX M Ja0OpaTOPHBIX
3aHATUAX TYTEM TPOBEACHUS TUCKYCCHM, IUaloroB, Oecel, pa3bopa KOHKPETHBIX
CUTYaLIMOHHBIX 33]a4.

CamocrosiTenbHast paboTa — 3T0 HauOoJiee BaXKHBIM MyTh OCBOCHHUS O0YYaIOIIUMHUCS
HOBBIX 3HAHWUM, YMEHUH, HABBIKOB MPU M3YUYEHUU AUCHUILIMHBL. OOpa3oBaTelibHAs 11EIb
CaMOCTOSATENIbHON pabOThl — OCBOEHHUE XMMHYECKOW TEPMUHOJIOTHH, (HOPMUPOBAHHE
HABBIKOB XMMHUYECKOTO MBIIUICHUS, YKCIIEPUMEHTAIBHBIX YMEHUN, YMEHUNM padoTaTh ¢
y4eOHON JUTEpaTypoid, MPOU3BOJUThL XMMUYECKHE pacueTbl. Pa3BuBaromias ueib —
Pa3BUTHE CaMOCTOATEIIBHOCTH, YMEHHI aHAIW3UPOBATHh SBICHUS U JENaThb BBIBOIBI.
CamocrosiTenbHas paboTa MOXKET ObITh HCTOYHUKOM 3HAaHUM, CIIOCOOOM HMX MPOBEPKH,
COBEPIIICHCTBOBAHMUS M 3aKPEIUICHUS 3HAHWM, YMEHHWW, HaBBIKOB. OTOT BHUJ
JEeATEAbHOCTH 00YYAIOIIUXCS TPOXOUT MO KOHTPOJIEM MPENOIABATENS.

[Ipu opranuzanuu BHEAYAUTOPHOM CaMOCTOATENbHONM pabOThl MO AMCIUILUIMHE
MPENO/IaBaTEI0 PEKOMEHIyEeTCsl UCII0JIb30BaTh CIIEYIOUIUE (OPMBI:

1. BeimosHeHUe JOMAaNTHUX 3aJlaHUl Pa3HOOOPA3HOTO XapakTepa (peuieHue 3ajad,
M3y4YeHHE Y4eOHOMU IUTepaTyphl U T.1.).

2. DBpinmonHeHWE WHAMBUAYAJIbHBIX 3aJlaHAW, HAIpPaBICHHBIX Ha pa3BUTHE Y
00y4aroluxcsi CaMOCTOATEIbHOCTH U MHULIMATUBBI. MHIMBHUIYyadbHOE 33JaHUE MOXKET
MOJIy4aTh KaK KaXkJIblil 00y4aromuiics, TaKk ¥ 4acTh 00y4YarOLUXCsl TPYIIIIBL.

B paMkax wu3ydeHHsa Kypca «XUMHS MAaTepHajoB» BO3MOXXHO ITOCEIICHHE
TEMAaTHYECKUX BBICTABOK U CEMUHAPOB.
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Ilpunoscenue 1
CTpyKTypa u coaepxaHue TMCHMILIMHBI « XMMHUS MATEPHAJIOB)» 10 HANPABJIEHHIO IOATOTOBKH
22.03.01«MarepuajioBeieHue ¥ TEXHOJIOIMH MATEPHAIOB)
IHpopuab noaroroBkn «CoBpeMeHHbIe MAaTEPHAJIBI JJISl 3AIIUTHI OT (pajibcupuKanum»

(0axanasp)

Buabl yueOHoii padoThl, ®Dop-
g = 8 BKJII0YAsl CAMOCTOATEIbHYIO Buanbi camocTosiTeJibHOH padoThl MbIaT-

=
Pasznen § g g padoTy o0yyaromuxcs, o0yyarmuxcst TecTa-

L =
v ) M TPYAOEMKOCTb B yacax 11070

n/n O|T 8 py

J | /C | J1a6 | CPC | KCP | K.P. [K.IL | PIP | Pecpepar | K/ip | D | 3

IlepBblii cemecTp

Pasznen 1. Tema 1. Beenenune. Kimaccnl
XHMHYECKHX COeTHHEHUH.

1 Knaccol xumuueckux coeounenuil. 1 1 ) 4
Paszpnen 1. Tema 2. CTpoeHue aTroMa u
NepuoINYECKUil 3aK0H
Cmexuomempuuecxue 3aKOHbL.

) BBoaHoe 3ansTHE 1a00PaTOPHOTO 1 1 ) )
MPAaKTUKyMa 110 XUMHH

Jlabopamopnas paboma
3 | «Knaccel xumuueckux coequuenuit (4. 1, 1 2 2 2
2)»

Pazgen 1. Tema 2. CTpoeHue aToma u
NMEePpHOIHYECKHIA 3aKOH
Keaumosomexanuyeckas meopus
cmpoernus amoma. Boanogoe ypaenenue.
4 Keanmoesvie uucna. Ipunyun Iaynu. 1 3 2 4
Ilpasuno Xynoa. dnexkmpounnoe cmpoenue
amomog 31eMeHmMOo8

Cmpyxmypa u ghopmul nepuoouyeckou
cucmemyl U UX C8A3b C INEKMPOHHbIM
CMpOeHuem amomos

22



Jlabopamopras paboma
«Kmacce! xumuaeckux coenuaeHmit (Y. 3,
4)»

Jlabopamopras paboma

«[TomyueHne MaIopacTBOPUMBIX
THIAPOKCHUIIOB U CYJIb(HUIOB C TOMOIIBIO
OOMEHHBIX PEaKIUii»

Paszgen 1. Tema 3. Xumnueckasi CBf3b.
Tunwi Xumuyeckou C8s3U. Memoo
8anenmublx cesazell. Memoo MOneKyIApHbIX
opbumareii.

Komnnekcnvle coedunenus. Ilepexoousie
memannel.  Teopus — Kpucmaiiuieckozo
nos.

Jlabopamopras paboma
«OnpeneneHue MOJISIPHOU MacChl
skBuBajicHTa amoMuaus (Y. 1.
[IpoBeneHne pacueToB)»

Jlabopamopras paboma
«OnpeneneHue MOJISIPHOU MacChl
skBUBasIeHTa amomunus (Y. 2.
[IpoBeneHne onpITa)»

10

Pasznen 1. Tema 4. OcHoBHBIE
3aKOHOMEPHOCTH MPOTEeKAHUS
XUMHUYECKHUX peariuii

Dnepeemuxa u HanpasieHue XUMULECKUX
npoyeccos

11

Jlabopamopnas paboma
«Omnpenenenne TeruioBoro 3ddekxra
pEaKIK PACTBOPEHUSI COJIEH»

12

Jlabopamopnas paboma
«CMenieHne XUMUYECKOr0 PaBHOBECHUS

13

Paznen 1. Tema 4. OcHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX peariuii

Xumuueckas kKunemuxa. Xumuueckoe
pasHogecue

14

Jlabopamopnas paboma
«3aBUCHUMOCTh CKOPOCTH XUMHYECKOH




PCaKIMM OT KOHIICHTPAUX pCArcHTOB»

15

Jlabopamopnas paboma
«3aBHCUMOCTh CKOPOCTH XUMUYIECKOH
PEaKIUU OT TEMIIEPATYPhD»

10

16

Paznen 1. Tema 5. PacTBopbI
Mexanuszm 0bpazosanus pacmeopos u ux
knaccuguxayus. Obuue ceoticmsa
pacmeopos. Pacmsopumocmov. Cnocodul
BBIPAJICEHUSL KOHYSHMPAYUU PACMEOPO8.
Pacmeopui-anexmponrumor.
Dnexmporumuyeckas ouccoyuayus 8
B80OHBIX PACMBOPAX

11

17

Koumponvnas paboma

11

18

Jlabopamopnas paboma
«DNEKTPOIUTHYECKAS TUCCOLIUALIISI

12

19

Pasnen 1. Tema 5. PacTBopbl

CunvbHvle u crabvle I1eKmpoaUmol.
Koncmanma u cmenens ouccoyuayuu
cnaboeo snekmpoauma. 3akon pazoaenenus
Ocmeanvoa. Teopus cunbHbix
anekmpoaumos. Monnoe npouszsedenue
600bl. BoOopoonuwii nokazamens pH.
Pacuem pH cunvnoix u cnabvix Kuciom u
OCHOBAHUU

13

20

Jlabopamopnas paboma
«[IpuroroBneHnue pacTBopa 3a1aHHON
koHneHtparuu (Y. 1. IlpoBenenne
pacdeToB)»

13

21

Jlabopamopnas paboma
«ITpurorosieHne pacTBopa 3aJaHHOMN
koHneHtparmu (Y. 2. [Ipurotosnenue
pacTBopa)»

14

22

Paspea 1. Tema 5. PacTBopsl

T'uoponus coneii. Koncmanma u cmenens
euopoauza. Memoowl onpedenenus pH.
bygepnvie pacmesopoi.

15




23

Jlabopamopras paboma
«I'mapomms comett (U. 1)»

15

24

Jlabopamopnas paboma
«I'upponus coneit (Y. 2)»

16

25

Pa3gen 1. Tema 5. PacTBopbI

Tpyonopacmeopumvie 31eKmpOIUmbL.
Pasnosecue ocadox —pacmeop.
Ilpouseedenue pacmsopumocmu

17

26

Koumponvnas paboma

17

27

O630pHoe 3anamue

18

(Dopma ammecmauyuu

19-21

Bcero yacos no nucoumninHe
B IIEPBOM CEMECTPE

18

36

72

Btop

oii ceM

ecTp

Pazpnen 1. Tema 6. Oxkuciaure/bHO-
BOCCTAHOBHUTEJILHBIE PeAKIHH.
DJIEKTPOXUMHYECKHE MPOIECCHI
Cmenenv okucnenus. Bascnetivue
oxkucaumenu u goccmanosumenu. Mouno-
2JIeKMPOHHBLL Memoo (Memoo
noxypeaxyuil). nekmpooHulii NOMEeHYUal.
T'anveanuueckue snemenmol.
Dnexmpoodsudicywas cuia

Jlabopamopnas paboma
«OKHCIUTELHO-BOCCTAHOBHUTEIbHBIC
pEaKIK B KMCIOTHOM CPeIe»

Jlabopamopnas paboma
«OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE
peaKIny B MEJTOYHON Cpesien»

Pazpnen 1. Tema 6. OxkuciaurebHO-
BOCCTAHOBHUTEJIbHbIE PeaKIHH.
JIEKTPOXMMHYECKHE MPOLECChI
Dnekmponu3s Kax OKUCIUMENbHO-
60CCMAHOBUMENILHIU NPOYECC.
Onexmpoaus 600HLIX pAcCmeopos u
Pacniasos conell.

Jlabopamopnas paboma
«I"aJIbBaHNYECKUE DIEMEHTBDY




Jlabopamopras paboma
«DJIEKTPOJIH3 BOTHBIX PACTBOPOB COJICH)

Paznen 2. Tema 1. Xumusi S-371€MEeHTOB
Booopoo. Dnemenmut enasnoii nooepynnot |
epynnol. Dnemermol enasHou noozpynnot 11
2pynnol.

Jlabopamopras paboma
«CBolicTBa S-371€MeHTOB | Tpymnms»

Jlabopamopnas paboma
«CsoticTBa S-3nemMenToB || rpynmen

10

Paznen 2. Tema 2. Xumus p-3J1eMeHTOB
Onemenmul enasnotl noozpynnut V1|
epynnul. I anocenvl. dnemenmol 21a6HOU
nooepynnwt V1 epynnoi. Xanvkoeensi.

11

Jlabopamopras paboma
«CsoiictBa p-anementoB VI rpynme»

12

Jlabopamopnas paboma
«CsoticTBa p-amemenToB VI rpynmsn

13

Paznen 2. Tema 2. Xumus p-3J1eMEHTOB
Onemenmul enagnoii nooepynnet \ epynnat.
Dnemenmul 2nagHoOl NOOSPYNNbL

IV epynneoi.

14

Koumponvnas paboma

15

Jlabopamopnas paboma
«CsoiictBa p-snementos V u IV rpynmn»

10

16

Paznen 2. Tema 2. Xumus p-3J1eMeHTOB
Dnemenmul enasnou nooepynnet |l epynnet.
Dnemenmul NOOSPYNNbL 2eusl

11

17

Jlabopamopnas paboma
«CBoO¥iCTBa AIFOMUHUS

11

18

Jlabopamopnas paboma
«CsoiicTBa p-anemenToB |l rpynms»

12

19

Paznen 2. Tema 3. Xumus d-31eMeHTOB
Xumus nepexoonuix (d-snemenmos)

13

20

Jlabopamopnas paboma
«CsolictBa 0-3716MEHTOBY

13

21

Jlabopamopnas paboma
«[lonmy4yeHne KOMIUIEKCHBIX COCMHEHHI)

14

22

Pa3nea 3. Tema 1. KauecTBeHHBINH

15




aHaJIn3

Knaccugpuxayusa ananumuveckux peaxyuil.
Jlpobuwiti u cucmemHblil aHau3.
Paszoenenue kamuonog u anuonos na
AHATUMUYECKUE SPYNNbL.

Jlabopamopnas paboma

23 . 15 2 2
«OnpezencHyue TUTPA a30THON KUCIOTHI»
Jlabopamopras paboma
24 | «DoToMeTpuUecKOe ONpeIeIcHIE 16 2 2
KOJTMYEeCTBA HUKENSI B pacTBopax"
Paznen 3. Tema 2. KonuvecTBeHHBIH
aHaau3
Memoowbr  KonuuecmeeHHo20  amanu3d.
o5 Tumpumempuyeckuii ~ Memoo  aHAIU3A. 17 2 4
3axon 9KBUBANEHMHOCTIUL. Memoow
VCMAHOBNEHUSL MOYeK IKEUBALCHMHOCTIL.
Kucnomno-ocnosnoe MUumposaHue.
Kpusvie mumposanus.
26 | Kommponvhas paboma 17 2 3
27 | Ob3opHoe 1abopamopHoe 3auamue 18 2
Dopma ammecmayuu 19-21
Bcero yacoB 1o qucuuiuiiHe 18 36 72
BO BTOPOM CEMECTpe
Bcero 4yacoB no AuCHUILIMHE B IEPBOM H 36 72 144

BTOPOM CEMECTpPAX




TpynoeMKOCTh THCHMILJIMHBI B Yacax
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Ounasn 1 [12]%%] 108 |36 72 | 144 | 72 | Desaven,
17 JK3amMeH
OO0mmast Tpy10€MKOCTh JUCITUTIIMHBI COCTABIISET 8 3a4ETHBIX CIMHUIIBI.
Bun yueOHo# padoThl Bcero CemecTpnl
4acoB
3 4
KonTakTHas padora(Bcero) 108 54 54
B Tom uucne:
Jlexum 36 18 18
JlaGopaTopHbie paboTsI (JIP) 72 36 36
[Tpaktrueckue padotsl (I1P)
CamocrosiTesibHasA padoTa (Bcero) 144 72 72
B ToMm uuncne:
KonTponbhas padora
pyaue 6uovl camocmosmenvHol pabomsi
Bua npomexyTouHO# aTTecTaluu (3a4eT, IK3aMeH) | OK3., OK3. OK3. OK3.
72 4ac. 36 yac. 36 yac.
OO011ast TPYI0EMKOCTh yac./3a4. exq 252/7 126/3,5 126/3,5
Tpyno-
Ne Ne paznena HaumeHnoBanue nabopaTopHbIX paboT €MKOCTb
n/n JUCLUIITUHBI (gacer)
1-it cemecmp
1 Paznen 1. Tema 1 Kitacesl xumuueckux coenunennii (4. 1, 2) 2
2 Pazpmen 1. Tema 1 Krnaccsr xumngeckux coequnennit (Y. 3, 4) 2
3 Pa3nen 1. Tema 1 HonyquHe MaJIOPaCTBOPHUMBIX I‘PI}IpOKCPI}.'[(iB n 2
Cy.]'IB(i)I/II[OB C IIOMOIIbIO OOMEHHBIX peakuuun
7 2
4 Pa3nen 1. Tema 3 OHpCHeHCHI/IC MOJIAPHOU MACChl OKBUBAJICHTA AJIIOMUHUSA
(4.1)
5 Pasnen 1. Tema 3 (O&Ipze))leneHHe MOJISIPHOM MacChl SKBUBAJICHTA AJIFOMHUHHUS 2




Ompenenenre TEIIOBOTO ¢ (deKTa peakIuu pacTBOPCHUS

6 Paznen 1. Tema 4 N
conei

7 Pasgen 1. Tema 4 CMellieHre XUMUYECKOTO PABHOBECHS
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKuy OT

8 Paspen 1. Tema 4 P peakdl
KOHIIEHTPAIH PEareHTOB
3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEaKuy OT

9 Paszpen 1. Tema 4 P peakdl
TEMIIEPATy Pl

10 | Pasgen 1. Tema 5 DJIEKTPOIUTHYECKAS TUCCOHALIVS

11 | Paszgen 1. Tema 5 PpH CHIIBHBIX 2JIEKTPOJINTOB

12 | Pazgen 1. Tema 5 pH c1a6BIX 3IIEKTPOIUTOB
IIpuroToBneHue pacTBopa 3alaHHON KOHUEeHTpauuu (Y.

13 | Paszmen 1. Tema 5 11)0 p pa 3aj ueHTpatH (
[IpuroroBnenue pacTBopa 3aJaHHOW KOHUEHTPALIMHU

14 | Pazgen 1. Tema 5 p p pa 3all HeHTpan
(4.2))

15 | Pazgen 1. Tema 5 I'uaponus coneit (Y. 1)

16 | Pasmen 1. Tema 5 T'upponus coneii (U. 2)

17 | Paszgen 1. Tema 5 3aBUCHMOCTb PAaCTBOPHUMOCTH COJICH OT TEeMIIEPATYphI

18 | Pasmen 1. Tema 5 OcaxxJieHe U pacTBOPEHHUE 0CAIKOB

4-1t1 cemecmp

OKHUCIUTENTHLHO-BOCCTAHOBUTEIBHBIE PEAKIINH B

1 Paznen 1. Tema 6 . peakt
KHCJIOTHOH cpene
OKHUCITUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH B MICTOYHOM

2 Paznen 1. Tema 6 peakt III
cpeze

3 Pasnen 1. Tema 6 ["anpBaHNYECKUE DIIEMEHTHI

4 Paznen 1. Tema 6 ONEKTPOJIN3 BOAHBIX PACTBOPOB COJNEH

5 .

Paznen 2. Tema 1 CoiicTBa S-311eMeHTOB | rpymnmsl

6 Paznen 2. Tema 1 CsoiicTBa S-a1emeHToB || rpymnms

7 Paznen 2. Tema 2 CsoiicTBa p-anemenTtoB VI rpymisr

8 Paznen 2. Tema 2 CsoiicTBa p-anemenToB VI rpymmbt

9 Paznen 2. Tema 2 CaoiicTBa p-37€MeHTOB V rpymnms!

10 | Pasmen 2. Tema 2 CsoiicTBa p-anemenToB |V rpymmst

11 | Pasmen 2. Tema 2 CaoiicTBa aJFOMUHUS




12 | Paszmen 2. Tema 2 CsoiictBa p-anemenToB |l rpymnmst

13 | Pasmen 2. Tema 3 CaoiicTBa -1 MEHTOB

14 | Pazgen 2. Tema 3 CBolicTBa 2J1€MEHTOB MOATPYIIIIBI XKele3a

15 | Pasgen 2. Tema 3 CaoiicTBa XxpoMa

16 | Pasgen 2. Tema 3 CoiicTBa Maprasia
Pa3zenenre HOHOB TSDKEINBIX METAJUIOB METOJIOM

17 | Pasmen 3. Tema 1 A . A
OymakHOU XpoMaTorpadun

18 | Pasgen 3. Tema 2 OmnpeieneHre TUTPa a30THON KHCIOTHI




Ilpunoscenue 2

MUHUCTEPCTBO HAYKHU 1 BBICIIEIO OBPA3OBAHUS POCCUICKOM OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKUM MOJUTEXHUYECKHUA YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenune nogroroeku: 22.03.01 MaTtepuanoBeeHmue u TEXHOJIOTMU MaTEPUATIOB

[Mpoduns: «MarepuanioBeieHre U IUPPOBHIC TEXHOIOTUI
dopma o0yueHHs: O9IHAs

Bun npodeccnonanbHOM NeATEBHOCTH: HAYYHO-UCCIIEA0BATEIhCKUAN
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MO JUCLUTJIAHE
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CocraBuTeib: J0LEHT, K.T.H. Pexyc .I".

Mocxksa, 2022 rop,



MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

X¥MMHsI MATEePHAJIOB

OI'OC BO 22.03.01 MarepuaJioBeieHre U TEXHOJOTHN MATEPUAJIOB

B npouiecce ocBoeHUs JaHHOM TUCUUIUIMHBI O0yYarouiicss QopMHUPYET U JEMOHCTPUPYET CIEIYIOIIHNE

odomenpodeccunoHaabHbIe U NPOdecCHOHATIbHbIE KOMIIETEH UM

po(heCCUOHABHOM JISATEIIbHOCTH.

HOIIK-4.2 O6pabatbiBaeT pe3yabTaThl HAYYHO-
HCCHGI[OBaTeHLCKOIZ JACATCIbHOCTH, UCIIOJB3Yys CTAHIAPTHOC
o0opynoBaHue, IPUOOPHI H MaTePHAJIHI.

3HAMb:

- cTaHIapTHOE 000pyI0OBaHUE, MPUOOPHI U MAaTEPHAITHI,
ymemb:

- 00pabaThIBaTh pe3yabTaThl HAYYHO- UCCIIEA0BATENbCKON
JIeSITeJIbHOCTH,

e1adems:

- CIIOCOOHOCTEBIO K CHCTEMATU3AIUU U 0000IICHUIO
pe3ynbTaToB PaboTHI.

KOMIETEHIIUU Hepequb KOMIIOHEHTOB TexHoJ0rHs ®opma CreneHn ypoBHeil 0CBOEHHS
WHJEKC | ®OPMYJUPOBKA (dopmupoBaHus OLEHOYHOTO KOMIETeH il
KOMIIeTeHUM i cpeacrBa**
Cnocobnocmo HNOIIK-4.1 TIpoBoauT u3mMepeHus u HaOIIOACHHUSI, JIEKIIUH, 3, OJIP, ba3oBblii ypoBeHb:
OIIK-1 npoeodumb 00pabaThIBacT IKCIIEPHUMEHTANILHBIC TAaHHBIC U MIPECTABIISCT camocTosiTenbHas | K/P, ~BOCIIPOHM3BO/ICTBO
usmMepeHus u Hx. pabora, T, YO MOJYYCHHBIX 3HAHUN B
3HamMb:
HabO00enus 8 cghepe nabopaTropHbIe X0/JIe TEKYILIETro
< | - MeTojBl H3MepeHUs ¥ 0OPAOOTKU IKCIIEPUMEHTAIBLHBIX

npocpeccuonanvroi | oo 3AHSTHS KOHTPOJIS
oesmenbHoCmu, [— IloBbIlIEHHBII YPOBEHb:
obpabamvieams u - 00pabaThIBaTh U TIPEICTABIIATH SKCIIEPUMEHTAIBHBIE ~IIPaKTHIECKOE
npeocmasisims JAHHBIE: IPUMCHCHHE
9KCNEPUMEHMANbHBLE| gnademp: MOJTy4YE€HHBIX 3HAaHUH B
OoanHvle - METO/IaMU U3MEpeHHs 1 HabIoIeHus B chepe

npoliecce MOAr0TOBKHU K
1a00paTOPHBIM,
NPaKTUYECKUM U
KOHTPOJIbHBIM paboTam




IIK-1

Cnocobnocme
UCNONIL306aAMb HA
npakmuxe 3Hanus 00
OCHOBHbIX MUNAX
mMamepuanos
PA3TUYHO20
HA3HAYEHUs,
6bINOJIHAMb
UCCne008anus u
UCHBIMAHUSL
mamepuanos,
uzoenutl u npoyeccos
ux npouzsoocmaa,
obpabamuvleamo,
AHATUBUPOBAMb U
npeocmasisimo
pe3yibmamul
uccneoo8anull.

MIIK-1.2. BeimoaHseT UcclieqOBaHusI U UCIIBITAHUS
MaTepualioB, U3AEJIMI U MPOIIECCOB UX MPOU3BOJICTRA.
3HaAMBb:

- OCHOBHBIE MPOIIECCHI TPOU3BOJICTBA MATEPHUAIOB
Pa3IUYHOTO HA3HAYCHHUS;

ymembs:

- BBIMIOJIHSTH UCCIICIOBAHUS U UCTIBITAHUS MAaTEPUATIOB U
HU3JICITHHT;

é1a0emsp:

- CIIOCOOHOCTBIO K CHCTEMATH3AIMHA U 0000ILEHUIO
pe3ynbTaTOB PaOOTHI.

HIIK-1.4. O6pabaTriBaeT, aHATM3UPYET U TPEACTABISET
pe3yIbTaThl UCCIIEAOBAHUI B BUJIE OTYETOB.

3Hamb:

- OCHOBHBIC METO/IbI 00Pa0OTKHU PE3yJIbTATOB
HCCIICOBAHNM;

ymems:

- AaHAJIM3UPOBATh PE3YyJIbTAThl UCTIBITAHUM;

é1a0emb:

- CIOCOOHOCTBIO TPEICTABIATH PE3YIbTATHI
HCCJIEIOBAaHUM B BUJIE OTUETOB.

JICKIIHH,
CaMOCTOsITeNIbHAS
pabora,
nabopaTopHbIe
3aHSATHUS

D, OJIP,
K/P,
T, VO

ba3oBblil ypoBeHb:
-BOCIIPOU3BOJICTBO
MTOJyYECHHBIX 3HAHUI B
X0J1€ TEKYLIEro
KOHTPOJISt
IloBbIIEHHBIH YPOBEHb:
-[IPaKTUYECKOE
pUMEHEHUE
MOJIYYCHHBIX 3HAHWU B
IpOLECCe MOATOTOBKH K
1a00paTOPHBIM,
MPaKTUYECKUM H
KOHTPOJIBHBIM paboTam

**- CoxkparieHus (GopM OIIEHOYHBIX CpeacTB cM. B Tabmuie 2




Taoauma 2

l'[epeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIHHE «XumMus MaTepuajioB»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTuka OeHOYHOTO OLIEHOYHOTO
OoC CpelCcTBa CpeAcTBa cpencrea B DOC
[Ipoaykt CaMOCTOATEIbHON paboThI
oOydaromierocsi, MpeACTaBISAOMMN  co0o0it
CpPEICTBO TPOBEPKU YMEHUH MPUMEHSTH
MOJTy4YEeHHBIC 3HAHUA st CIICHUS
Otuer no Y1 o a p
. [MOCTaBJICHHOM 3a/1auun o 3apanee |DoHJ 1abOpaTOPHBIX
1 |maboparopHnoii pabore .
(OJIP) ONpeleIecHHOM  METOJUKEe M KpaTKoe pabot
M3JI0KEHUE B TUCbMEHHOM BHJIE TMOJTYyYEHHBIX
[PE3yJIbTaTOB AKCIIEPUMEHTAIILHOTO u
TEOPETHYECKOr0  aHajiu3a  OMNpe/IesICHHON
yueOHO- UCCIIeZIOBATEIbCKOM TEMBI.
N KoMruiekTsl
KonTponbhas CpenctBo MpOBEpKH YMEHUU MPUMEHSITh BADHANTOR
2 pabora MOJTyYEHHBbIE 3HAHUS JUIsl pElIeHUs 3azady p
KOHTPOJIBHBIX
(K/P) OTIpEeICTIEHHOTO TUIIA TI0 TEME UITU pa3/ieny .
3a/laHui
CpencTBo KOHTpOJIsS,, OPraHU30BaHHOE Kak
crenuanbHas  Oecela  MeJarormyeckoro
YcTHBIH ompoc, paboTHUKa ¢ O0OydYalIIUMCA Ha TEMBI, Bomnpocsr 1o
3 cobecenoBanne CBSI3aHHBIC C HM3Yy4aeMOW IUCUUILIUHOMN, U TeMaM/pazjesiam
(YO) paccuMTaHHOE Ha BBIICHEHHE O0bema JUCIUTITUHBI
3HaHUN 00YYArOIIErocs MO OMpPEACICHHOMY
paszneiny, TeMe, mpobieme u T.11.
Cuctema CTaHAAPTU3UPOBAHHBIX  3aJIaHUU,
4 Tect MO3BOJISAIONIAs aBTOMATU3UPOBATh Mpouenypy | OoHI TECTOBBIX
(T) M3MEPEHHUS] YPOBHS 3HAaHUM M YMEHUU 3a1aHUI
oOydaromierocs
CpencTBO KOHTPOISI CaMOCTOSTENIFHON PabOoThI
SK3aAMe oOyuarolerocs, MpeacTaBstoiee co00i OTBET Kommiekt
5 ) Ha BONPOCHI, OXBAaTBHIBAIOIIME BCE pas3Aeiibl | IK3aMEHAIMOHHBIX
(MOIynH) HNWCUUIUIMHBI, TO3BOJIET OIICHUTH OMJIETOB
YPOBEHb IPHOOPETEHHBIX 3HAHUHT
ITacnopT (poHIA2 OLEHOYHBIX CPEACTB 0 AUCHHUILIHHE
«Xumusa mamepuanoe»
No Kon HaumeHoBanue
I /;1 KounTpouanpyembie pa3aeibl I CHUITHHBI KOHTPOJIMPYeMOii OLIEHOYHOI 0
KOMIETEHI[UH cpeacTBa
1-if cemecTp
Paznen 1. Tema 1. Beeoenue. Knaccwi
1 A : OI1K-4, TIK-1 3, OJIP, K/P, T, YO
XUMUYECKUX COCOUHEHUIL.
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2 Pazgen 1. TeMaVZ. Cmpoenue amoma u OITK-4, TIK-1 3, K/P, T, YO
nepuoou4ecKul 3aKkon

3 | Pazgen 1. Tema 3. Xumuueckan cea3o OIIK-4, TIK-1 9, OJIP, K/P, T, YO

4 Paznen 1. Tema 4. Ocnosnvie 3aKOHOMEPHOCIU. | (- 4, TIK-1 5, OJIP, K/P, T, YO
NPOMEKAHUA XUMUYECKUX PeaKyUll

5 | Paznen 1. Tema 5. Pacmeopui OIIK-4, IIK-1 9, OJIP, K/P, T, YO

2-i ceMecTp

Pasgen 1. Tema 6. Okuciumenwno-
1 | soccmanosumenshoie peakyuu. OIIK-4, IIK-1 9, OJIP, K/P, T, YO
AnekmpoxumuuecKue npoyeccobl
2 | Pazgen 2. Tema 1. Xumusa Ss-onemenmoe OIIK-4, IIK-1 9, OJIP, K/P, T, YO
3 | Paznen 2. Tema 2. Xumusn p-snemenmos OIIK-4, T1IK-1 2, OJIP, K/P, T, YO
4 | Pasnen 2. Tema 3. Xumusa d-snemenmos OIIK-4, IIK-1 9, OJIP, K/P, T, YO
5 | Pazgen 3. Tema 1. Kauecmeennuwtit ananus OIIK-4, T1IK-1 92, OJIP, K/P, T, YO
6 | Pazgen 3. Tema 2. Konuuecmeennuwtit ananus OIIK-4, IIK-1 9, OJIP, K/P, T, YO

1. [lepeyenb KOMMeTeHNMii ¢ yKa3aHMeM 3TanoB X (OPMHPOBAHUSI B INpoLecce OCBOEHUsI
AUCHHIUTAHBI. @OpPMBI KOHTPOJIs (POPMUPOBAHUSA KOMIIETEH It

Jransl
Kox 1o OPMHPOBAaHH
KoMmnerenuus ®TOC dopMa KOHTPOJISA g’ P (pl;weﬂm
JAMCIUNJINHBI)
Cnocobnocmu npogooumso IIpoMesKyTOUHBIH KOHTPOJIb:
usMeperus u HabIOeHUsl 8 OIIK-4 | 2K3ameH
cghepe npogeccuonanvhoii Texkymuii KOHTPOJIb:
oesamenvbHOCMU, 00pabamviéamy orpoc Ha 1a00paTOPHBIX Bee pas el
u npedcmasisims 3aHATHUSIX; pasit
IKCnepuMeHmabhvlie OaHHbLE 3al1MTa JJabopaTopHBIX padoT;
KOHTpOJIbHAs paboTa;
TECTHUPOBAaHUE
Cnocobnocmp ucnonv3osams Ha IIpoMesKyTOUHBIH KOHTPOJIb:
npakmuke 3Hanus 00 ocHosHblx | TIK-1 9K3aMeH
MUNAax Mamepuaios pasiuyHo2o Texkymuii KOHTPOJIb:
HAa3HA4eHUsl, GbINOJIHAMb orpoc Ha 71a00paTOPHBIX
Uccne008anus U UCNbIMAHUSA 3aHSATHUSIX;
. ) Bce pasnenst
mMamepuanos, uzoenuil u 3alMTa JJabopaTopHBIX pabdoT;
npoyeccos ux npouzso0cmaa, KOHTPOJIbHAS padoTa;
obpabamuleéams, AHATUIUPOBAMND TECTUPOBAHUE
U npedcmasiams pe3yibmanol
uccne008anuil




2.Iloka3aTe I M KPUTEPUH OLEHUBAHUS KOMIIETEHUHI NPH M3YyYeHUH JAUCHMUILIUHBI,
oNnHMcaHMe WIKAJ OLeHUBAHUS

2.1. Kputepuu oLeHKH 0TBETA HA IK3aMeHe
(popmupoBanue komnerenuun OITK-1, ITK-1)

«5» (0TIMYHO): O00y4YaroIIUKCA JAEMOHCTPUPYET CHCTEMHBIE TEOPETUYECKHE 3HaHMS,
BJaJ€eT TEPMUHAMHM, J€JIaeT apryMEHTUPOBAHHbIC BBIBOJBI M OOOOLICHUS, NMPUBOJUT MPUMEPHI,
MOKa3bIBaeT CBOOOIHOE BIIAICHUE MOHOJIOTHUECKON PEUYBIO M CIIOCOOHOCTH OBICTPO pearupoBaTh Ha
YTOUHSIOLINE BOPOCHI;

Ha BBICOKOM YPOBHE 3HAET METOJbI U3MEPEHUS U 00pabOTKU 3KCIIEPUMEHTAIBHBIX JaHHBIX
(OIIK-4);

Ha BBICOKOM YPOBHE 3HA€T OCHOBHBIE IPOLECCHI NPOU3BOJCTBA MATEPUATIOB PA3IUYHOTO
nasnavenus (ITK-1).

«4» (xopoio): o0y4aromUHCs 1EMOHCTPUPYET MPOYHbIE TEOPETUUYECKHE 3HAHUS, BIIAICET
TEpPMUHAMH, JieJ1aeT apryMEHTHUPOBAHHbIE BHIBO/IbI U 00OOIIEHUS, IPUBOIUT IPUMEPBI, TIOKA3bIBAET
CBOOOJTHOE BIJIAJICHHE MOHOJIOTHYECKOW Peublo, HO MPH ITOM JIENaeT HECYHIECTBEHHBIC OIMIMOKH,
KOTOpble OBICTPO MCIPaBIsSET CaMOCTOSTENbHO MJIM TPU HE3HAYUTEIbHOH KOPPEKLUHU
IpernoaaBaresiem;

XOPOLIO 3HAET METOJIbI H3MEPEHHUsI 1 00pabOTKH IKCIIepHMEHTANBHBIX HqaHHbIX (OI1K-4);

XOpOLLIO 3HAET OCHOBHBIE IPOLIECCHl MPOM3BOACTBA MATEPUAIOB Pa3IMUHOIO Ha3HAUYECHUS
(IK-1).

«3» (Y10BJIE€TBOPHUTEIbHO): OOYYaIOLIUICS JIEMOHCTPUPYET HEINIYOOKHE TEOpEeTHYECKHE
3HaHUs, MpOSBIseT caabo cOpMUpPOBAaHHBIE HABBIKM AaHalIM3a SBJICHMH U  IPOLECCOB,
HEJ0CTaTOYHOE YMEHHE JeNlaTh apryMEHTUPOBAHHbBIE BBIBO/IBI U IPUBOJAUTH NPUMEPHI, TIOKa3bIBAET
HEI0CTaTOYHO CBOOOJHOE BJaJIEHME MOHOJOIMYECKONH pEeuyblo, TEPMHMHAMH, JIOTUYHOCTBIO U
NIOCJIEI0BATEIbHOCTRIO HM3JI0XKEHHS, JEJIAeT OLIMOKHU, KOTOPHIE MOKET MCIPaBUTh TOJIBKO MpHU
KOPPEKLMH [IPeroiaBaTesieM;

Ha  YAOBJCTBOPUTEIILHOM  YpOBHE 3HAaE€T METOAbI HM3MEpeHHs U  00paboTKh
9KCIepUMEHTaNbHBIX qanHbIX (OI1K-4);

Ha Y/IOBJIETBOPUTEIILHOM YpPOBHE 3HAET OCHOBHBIE IPOLIECCHl MPOM3BOACTBA MaTEpUAJIOB
paznuuHoro HasHauenus (ITK-1).

«2» (Hey10BJIETBOPHUTEIbHO): OOYYaIOLIUICS NEMOHCTPUPYET HE3HAHUE TEOPETUUYECKHUX
OCHOB IIpeIMeTa, HE yMEeT [eNaTh apryMEHTHPOBaHHBIE BBIBOJIBI M IPUBOIUTH IPUMEPHI,
MOKa3bIBaeT cJladoe BIIAJICHUE MOHOJIOIMYECKON peublo, HE BIAJEeT TepPMUHAMH, MPOSBISAET
OTCYTCTBHUE JIOTMYHOCTH U TOCJIEJOBATEIbHOCTU H3JI0KEHUS, JIeNlaeT OLIMOKH, KOTOpble HE MOXKET
UCIPAaBUTh JaXKe MPH KOPPEKLUHU IMPEeroiaBaTesieM, OTKa3bIBae€TCsl OTBEYATh Ha JOIMOJHUTEIbHbBIE
BOIIPOCBHI;

HE 3HAeT METOJIbI U3MEPCHUS 1 00paOOTKH IKCIIepUMEHTANBHBIX JaHHbBIX (OITK-4);

HE 3HAET OCHOBHBIE MTPOLIECCHI IPOM3BOICTBA MaTePHAIOB pa3inuuHoro HazHaueHus ([TK-1).

2.2. Kputepun oueHKH padoTbl 00ydawumierocsi Ha JadopaTOpPHbIX 3aHATHAX (OTYET MO
JIa00paTOPHBIM padoTam)
(popmupoBanue komnerenuuii OIK-1, ITK-1)

«5» (0TJIMYHO): BBINOJHEHBI BCE JIabopaTOpHbIe pabOThI, MPEIyCMOTPEHHbIE TUIAHOM, H
HaIMCaHbBI IO HUM OTYETHI; O0yJaroIIHiicss 0e3 ommOOoK cienan HeoOX0IUMbIE PacuyeThl U TPaMOTHO
Hamucal BBIBOJIBI K paboTam.

«4» (Xopomio): BBIIOJHEHBI Bce Ja0OpaTOpHbIE PabOThI, MPEAYCMOTPEHHBIE IJIAHOM, M
HANUCAHBl M0 HUM OTYETHI; OOYYAIOMIMICS C KOPPEKTUPYIOUIMMH 3aMEUYaHHUsIMH TPeroaaBaTens
caenan HeoOXoIMMble pacueThl U TPaMOTHO Hamucal BhIBOABI K paboTam

«3» (YA0BJIETBOPUTEIbHO): BHITIOTHEHBI Bce JAaOOpAaTOpHBIE pabOTHI, MPETyCMOTPEHHBIE
IUIAHOM, M HAalMCaHbl MO HUM OTYETHI, C 3aMEYaHMSIMM IpernojaBaTeiiss OoOydaroluics caemnan
HEO0OXOIUMBIC PACcUEThl U HAMKCall BBIBOABI K paboTaMm.



«2» (HeyI0BJIETBOPUTEIBHO): 00YUaIOINICA HE BBIIOIHUI MM BBHIIOIHUI HEMPABUIBLHO
nabopaTopHble paboThI, MPEAYCMOTPEHHBIE IUIAHOM; HE HalUcajl MO HUM OTYETHI, HE clelall
HE0OXOIMMBbIE PacUeThl U HE HAIKCAJ BBIBOJBI K pabOTaM.

2.3. KpuTrepuu oueHKH YCTHOTO ONpoca
(popmupoBanue komnerenuuii OIK-1, ITK-1)

«5» (0TIM4YHO): O00ydJaroUUiCsA OEMOHCTPUPYET CHCTEMHbIE TEOpPETHYECKHUEe 3HaHMS,
BJIaJIceT TEPMUHAMH, JIEJIaeT apryMEHTHUPOBAHHbIC BBIBOABI U 000OIIEHUS U OBICTPO pearupyeT Ha
YTOYHSIOUINE BOIIPOCHI.

«4» (xopowo): o0yJaroIUiCsS AEMOHCTPUPYET MPOYHbIE TEOPETHUYECKUE 3HAHMS, BIIA/ICET
TEPMHHAMHM, JIeJaeT AapryMEHTHPOBAHHBIE BBIBOJBI W O0OOIIEHMS, HO MPU HSTOM JejaeT
HECYIIECTBCHHbIE OINMOKH, KOTOpbIe OBICTPO HCHPaBISAET CAaMOCTOSTEIBHO WM  TIPU
HE3HAYUTENIbHON KOPPEKIIMH MPEnoJaBaTesIeM.

«3» (Y10BJIE€TBOPUTEIBHO): O0YUYaIOIIMICS JIEMOHCTPUPYET HETNIyOOKHE TEOPETHUECKHUE
3HAHHUA, HEIOCTAaTOYHOE YMEHHE JeNlaTh apryMEHTHUPOBAaHHBIE BBIBOJBI U MPUBOIUTH MPHUMEPHI,
MOKa3bIBaCT HEJOCTATOYHO CBOOOJHOE BJIAJCHHE TEPMUHAMHM, JENAeT OMIMOKU, KOTOPbIE MOXKET
HCIIPABUTh TOJILKO P KOPPEKIIUU MTPETIOAaBaTeNeM.

«2» (Hey10BJIETBOPHUTEJIbHO): OOYYaIOLIUICS NEMOHCTPUPYET HE3HAHUE TEOPETUUYECKHUX
OCHOB TIpeIMeTa, HE YMEET JIelaTh apryMEHTHPOBaHHbIC BBIBOJIbI HE BIAJE€E€T TEPMUHAMU, JCTIACT
OIIMOKH, KOTOPBIE HE MOXKET MCIIPABUTh JJaXKe MPH KOPPEKILINH MPETIOAABATEIIEM.

2.4. Kputepuu oneHKH 0JIAHKOBOI0 TECTHPOBAHUS
(popmupoBanue komnerenuuii OIK-1, ITK-1)

brnankoBoe TECTHpOBAaHUE OIEHUBACTCS B COOTBETCTBUU C MPOLEHTOM MPAaBHIbHBIX
OTBETOB, JAHHBIX 00YYaIONIMMCS Ha BOIIPOCHI TECTA.

CrangapTHasi 1IKajga COOTBETCTBUS PE3YJIbTaTOB TECTHPOBAHUS BBICTABIAEMOM OaIbHON
OLICHKE:!

— «OTJIMYHOY - CBBIIIE 85% MpaBUIbHBIX OTBETOB;

- «xopouio» - ot 70,1% 1o 85% npaBUIBHBIX OTBETOB;

- «yZIOBJIETBOPUTENIBHO» - OT 55,1% 110 70% npaBUIbHBIX OTBETOB;

— ot 0 10 55% TpaBUIBHBIX OTBETOB — «HEYIOBJIECTBOPUTEILHOY»

PernmameHT TecTUpOBaHMS BKIIIOYACT:

— KOJH4YeCTBO BorpocoB — 20;

- MPOJOIIKUTENFHOCTh TECTUPOBAHUS — 60 MUHYT;

«5» (0TJINYHO): TECTUPYEMBI TEMOHCTPUPYET CUCTEMHBIC TEOPETUUECKHUE 3HAHMUSI, BIAJCET
TepMUHAMHU U 00J1aJ]aeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (X0po1110): TECTUPYEMBII B IIEJIOM JIEMOHCTPUPYET CUCTEMHbIE TEOPETUUECKNE 3HAHUS,
BJIa/ieeT OOJBIIMHCTBOM TEPMHHOB M O0JIaJIa€T CIOCOOHOCTBHIO OBICTPO pearupoBaTh HA BOIPOCHI
TecTa.

«3» (YyHOBJIETBOPUTE/IBHO): CHCTEMHBICE TEOPETUYECKHE 3HAaHUS Yy TECTUPYEMOTo
OTCYTCTBYIOT, OH BJIaJIe€T HEKOTOPHIMU TEPMUHAMH U Ha BOMPOCHI T€CTa pearupyer IOCTaTOUYHO
MEJIJICHHO.

«2» (HeyI0BJICTBOPHMTE/JIbHO): CHCTEMHbIE TEOPETHUECKHUE 3HAHHUA Yy TECTHPYEMOIro
OTCYTCTBYIOT, TEPMHHOJIOTHEH OH HE BJIAJICET U Ha BOIPOCHI TECTA PearupyeT MEIJICHHO.

2.5. Kputepun oneHKH KOHTPOJIbHOM padoThl
(popmupoBanue komnerenuuii OITK-1, ITK-1)

KontponbHast paboTa BBIMONHSAETCS IO BapHaHTaM M BKIIOYAeT TPU 3alaHUs: JBa
TEOPETUYECKUX BOMPOCA 10 M3YYeHHOMY MaTepHaiy U 3agady. KoHTponbHas paboTa oneHUBaeTCs
B COOTBETCTBHUH C MPOLIEHTOM MPABUIBHBIX OTBETOB.

- «OTJINYHOY - CBbIIIE 85% MpaBUIIbHBIX OTBETOB;

- «xoportio» - ot 70,1% mo 85% mpaBUIBLHBIX OTBETOB;



- «yZIOBJIETBOPUTENIBHO» - OT 55,1% 110 70% npaBUIbHBIX OTBETOB;

- ot 0 10 55% npaBUIIBHBIX OTBETOB — «HEYIOBIETBOPUTEIBHO»

Kaxxp1ii BOompoc KOHTPOJIBHOW PabOThI OLIEHUBAESTCS MO MATHOALTbHOM mikayie. Mtorosas
OLIEHKA 10 KOHTPOJBHON paboTe BBICTABIISAETCS, UCXOIS U3 CyMMBI OaijIOB, MOIYYEHHBIX 33 TPH

3aJaHHus.

«5» (IATH 6aJI0B): 00YYAOIIHIACS JEMOHCTPUPYET CUCTEMHBIC TEOPETUUECKIE 3HAHHS: Ha
TEOPETUYECKUI BONPOC KOHTPOJIBHOM pabOThl OTBEYAEeT I'PaMOTHO M IOJHO, 3a/1ady pemaer 0e3
OIMOOK ¥ ¢ HEOOXOIUMBIMH MOSICHEHUSIMH.

«4» (ueTbipe 6ania). oOydvaromuiics ¢ HEOOJBUIMMH HETOYHOCTSIMH JEMOHCTPUPYET
CHCTEMHBIC TEOPETUYECKHE 3HAHUS: Ha TEOPETHUYECKHI BOMPOC KOHTPOJIHHOW PabOThI OTBEYAET
I'PaMOTHO U TOJIHO, 33Ja4y pemaer 6e3 rpyobIX OIIMOOK U ¢ HEOOXOIUMBIMU MOSICHEHUAMU

«3» (TpHU 0aja): oOyyaromuiics He JEMOHCTPUPYET CHCTEMHBIX TEOPETUYCCKUE 3HAHUIL:
Ha TEOPETUYECKUH BONPOC KOHTPOJIBHOM pPabOThl OTBEYAET YAaCTUYHO M C CYLIECTBEHHBIMHU
omMOKaMu, 3a/1a4y pelIaeT ¢ CylneCTBEHHBIMU ONIMOKaMH M HE JTaeT HEOOXOAUMBIX MOSICHEHUH.

«2» (aBa 0ajiIa): 0OydJarOLIHIiCS HE UMEET CHCTEMHBIX TEOPETHUYECKHE 3HAHUI: Ha BOIIPOC
KOHTPOJILHOM pabOThl OTBEYaeT YaCTHYHO M C TPYOBIMH OIIMOKaMHM, 3a7ady peliaer ¢ rpyobIMu
OLIMOKaMHU U He 1aeT HEOOXOJUMbIX OSCHEHHH.

«1» (ommH 6amr): OOyYAIOUIMICS HE HMEET CUCTEMHBIX TCOPETHYCCKHE 3HAHHMW: Ha
TEOPETUYECKUI BOMPOC KOHTPOJIBHOM pabOThl HE OTBEYAET, 3a/1a4y HE pellaer.

2.6. UToroBble moka3are/u 0a/1JibHOI OlleHKH c(POPMHUPOBAHHOCTH KOMIIETEHIU 10
JAUCHHILINHE B pa3pe3e 1eCKPUNITOPOB «3HATH/ YMeTh/ BJIA/IeTh»:

IToka3arTean

Kputepun ouennBanns

2

3

4

5

HOIIK-4.1 IlpoBoauT W3MepeHUss M HaOMIOJcHUsS, 0O0padaThIBaeT SKCIEPUMEHTAIbHBIC IaHHBIC M

MNpEaACTaBJIACT UX.

3HATh: Obyuaromuiics OO6yuarommuiics OO6yuaromuiics OO0yuarormuiics
METO/IBI JEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
U3MEpEHUs U HIOJIHOE OTCYTCTBHE | HEIOJIHOE COOTBETCTBHE | YACTHYHOE TIOJTHO®
00paboTkn WITH CIIeTyIOIINX 3HAHUIL: COOTBETCTBHE COOTBETCTBHE
IKCHEPUMEHTANILH | HEJIOCTATOYHOE METO/I0B U3MEPCHUS 1 CIICAYIOIINX 3HAHHUH: | CIEAYIOIIUX
BIX JTAHHBIX COOTBETCTBHE 00paboTKn METOJ/IOB M3MEPEHUSI | 3HAHWUI: METOJIOB
CIIETyIOLINX IKCTIEPUMEHTAIBHBIX 1 00paboOTKH U3MEPEHUs U
3HaHUI: METO/I0B JAHHBIX. 9KCIIEPUMEHTANBHBIX | 00paboTKH
u3MepeHus U Honyckatorcst JTAHHBIX. 9KCTIEPUMEHTAIILH
00paboTkn 3HaYUTENbHBIE OMOKH, | JlomyckaroTes BIX JIAHHBIX.
IKCTIEPUMEHTAIBHBI | TIPOSBIISETCS HE3HAYNUTEIIbHEIC CBobosHO
X JTAHHBIX HEI0CTaTOYHOCTh omuoKwy, orepupyet
3HaHWMH, 10 Py HETOYHOCTH, nproOpeTEHHBIMH
noKazaTeJeH, 3aTpyJHEHHS TIPH 3HAHUSAMH
o0y4Jaronuiics AHATMTUYECKUX
WCTIBITHIBAET oTepaIusx
3HAYUTEIbHBIE
3aTpyIHEHHS IpU
OTIEPUPOBAHUH
3HAHUSMH TIPH UX
MepeHoce Ha HOBbIE
CUTYyaluu
YMeTh: OO0yuaromuiics He OO0yuaromuiics OO0yuaromuiics OOyuaromuics
00pabaTbIBaTh U yMeeT WK B JEeMOHCTPUPYET JEeMOHCTPUDPYET JEMOHCTPHUPYET
NPEACTaBIATh HEIO0CTATOYHOM HETOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
JKCIEPUMEHTAILH | CTETIEHH YMEeT CIICAYIONINX YMEHUI: COOTBETCTBHE COOTBETCTBHE




b€ JaHHBIC 00pabaThIBaTh U 00pabaThIBaTh U CIICAYIOMINX YMEHHUMA: | CIEAYIOINX
IPE/ICTABIAT MPE/ICTABIIATh o0pabatbIBaTh 1 YMEHHI:
9KCIEPUMEHTANBHBI | 3KCIIEPUMEHTANbHBIC MPeCTaBIATh o0pabaTtbIBaTh 1
€ IaHHbIe naHHble. JlomyckaloTcsi | SKCIEpUMEHTANBHBIE | MPEACTABIATh
3HAYUTENbHBIC OIMMOKY, | JaHHBIE. Y MEHUS IKCTIEPUMEHTAITBH
TIPOSIBIISIETCSI OCBOEHBI, HO bI€ TaHHBIC.
HEI0CTaTOYHOCTh JOITyCKalOTCS CBoOo1HO
YMEHUH, 10 Py He3HAYUTEIIbHbIC orepupyet
TTOKa3aTeIeH, OIITHOKH, MPUOOPETCHHBIMHU
o0yyJaromuiics HETOYHOCTH, YMEHUSIMH,
HCTBITHIBACT 3aTpyIHEHHS IPU MPUMEHSIET UX B
3HAYUTEIIbHBIC aQHAINTHYECKUX CHUTYaIHsIX
3aTpyJHEHHS TIPH oliepanusx, MepeHoce | MOBBIMICHHON
OTIEPUPOBAHHUU YMEHUI Ha HOBBIE, CIIO’KHOCTH
YMEHHSMH IIPU UX HeCcTaHJapTHBIC
IepeHoce Ha HOBBIC CHUTYaInu
CUTyaluu
BJIA/IETD: OOyuaromuiics He | OOyuaromuiics Biaageer | OOyuaromuiics OO0yyaroruiics B
MeToJaMu BJIaJICeT WU B METOJIaMH U3MEPEHHS U | YaCTUYHO BIJIAJICCT MIOJTHOM 00BeMe
U3MEpEHUs U HEJOCTaTOYHOU HaOmonenus B chepe METOJIaMH BJIaIeeT METOJaMU
HaOIroIeHNS B CTETIEHH BJaJieeT npodeccuoHaANEHON u3MepeHus U HU3MEpPEHUs U
ctepe MeTOoaMHu JeSITETLHOCTH B HaOmoieHus B chepe | HaAOMOISHS B
po(hecCHOHANBHO | U3MEPEHUS U HETMOJHOM 00BheMe, mpodeccuonansHOl | chepe
i esTenbHOCTH HaOIr0IeHNS B JOITyCKalOTCS JesITeIbHOCTH, npodecCHOHANBEHO
chepe 3HAYUTEIILHBIC OIMUOKK, | HABBIKM OCBOCHBI, HO | ¥ JIEATEILHOCTH,
Mpo(heCCHOHANBHO | TPOSBISETCS JIOITYCKAIOTCS cB0OOOTHO
)74 JACATCIIbHOCTHU HEJO0CTAaTOYHOCTDb HE3HAUYUTCIbHBIC MIPUMCHACT
BJIaAC€HHA HaBbIKaMU 110 OHII/I6KI/I, IMOJTY4YCHHBIC
psiy TIOKa3aTesnei, HETOYHOCTH, HaBBIKH B
o0yJarommuiics 3aTpyJHEHHS TIPH CHUTYaIHsX
HUCIIBITBIBACT AHAJIUTHYCCKUX MOBBIIIIEHHOM
3HAYUTEIbHBIE olepanusx, MepeHoce | CI0KHOCTH

3aTpyIHEHHS IpU
MPUMEHEHU T HABBIKOB B
HOBBIX CHTYaITUsIX

YMEHUH Ha HOBBIE,
HECTaHAapTHbHIE
CUTyallud

HNOIIK-4.2 OO6pabareiBaeT pe3yiabTaThl HAYYHO- HCCIEIOBATEIBCKON IESTEIBHOCTH, HCIOIb3YS
CTaHJapTHOE 00OPYAOBaHUE, MPUOOPHI M MAaTEPUAIIBI.

3HATh:
CTaH/IapTHOE
obopymoBaHue,
pUOOpPHI U
MaTepHuabl

OO0yyvaromuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBHE
138101
HEI0CTATOYHOE
COOTBETCTBHUE
CIICIYFOIIIUAX
3HAHW:
CTaH/IapTHOTO
obopymoBaHu,
npubOpoB U
MaTepUaIoB

Oobyuatomuiics
JNEMOHCTPUPYET
HEIOJHOE COOTBETCTBHE
CIEYIOIINX 3HAHUM:
CTaHIApTHOTO
o0opyoBaHUS,
pHOOPOB U
MaTepHaJIoB.
HomyckaroTcst
3HAYUTENbHBIE OITNOKH,
MIPOSIBIISETCS
HEJ0CTaTOYHOCTh
3HaHU, 110 psLy
MOKa3aTelie,
oOyJarouiics
HCIIBITBIBAET
3HAaYUTEIbHBIC
3aTpyJHEHMS [TPU

Oo6yuatomuiics
JIE€MOHCTPHPYET
YacTUYHOE
COOTBETCTBHE
CIIeTyIONINX 3HAHUIL:
CTaHJAPTHOTO
o0opymoBaHUs,
prOOPOB U
MaTepuaoB.
Honyckarorcs
HEe3HAuUTEIIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHHS TIPU
AQHAJIUTHYECKUX
oTepaLusIx

OOyuaromuiics
JIEMOHCTPHPYET
HOJTHOE
COOTBETCTBHE
CIIE/TYFOLITHX
3HaHUM:
CTaHJapTHOTO
obopymoBaHus,
MprOOPOB H
MaTepHajoB.
CBobonHO
onepupyet
npuoOpeTEHHBIMH
3HAHUSIMHU




OINCpUpPOBAHNHU
SHaHUAMM ITIPU UX
NEpCHOCC HAa HOBBIC
CUTyalun

yMeThb: Ob6yuaromuiicst He | OOyvaronuiics OO6yuarommuiics OO0yuaromuiics
o0OpabatbIBaTh yMEeT WK B JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET
pe3yabTaThl HEIOCTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
HaY4HO- CTETIeHN yMeeT CIICAYIOIINX YMEHUIH: COOTBETCTBHE COOTBETCTBHE
WCCIIEIOBATEIhCKO | 00pabaThIBaTh 0o0pabaTrIBaTh CIIeYIOIINX YMEHHUN: | CIETYIOIINX
i e TeIbHOCTH pe3yIbTaThl pe3yabTaThl HAYYHO- 00pabaThIBaTh YMEHHUIL:
HaY4HO- HCCIIeI0BATENbCKOM pe3yabTaThl HaydHO- | 0OpabarbIBaTh
UCCIICIOBATENbCKO | ACSITEIbHOCTH. HCCIIE0BATENbCKON | PE3yJIbTaThI
U IesITEeNbHOCTU HomyckaroTcst JIEATEIbHOCTH. Hay4HO-
3HAYHUTENIbHBIC OMIMOKK, | YMEHHUS OCBOCHBI, HO | UCCIIEIOBATEIHCKO
MIPOSIBIISICTCS JOITyCKalOTCS i 1esSTebHOCTH.
HEI0CTaTOYHOCTh HEe3HAYUTEIIbHbIE CBoOOIHO
YMEHUH, 10 Py omnoKHy, orepupyeT
[IOKa3aTeNIEeH, HETOYHOCTH, nproOpEeTEHHBIMH
o0yyJaromuiics 3aTpyIHEHHS IpU YMEHUSIMH,
UCTBITHIBAET AHAJTUTUIECKUX MIPUMEHSET UX B
3HA4YUTCIIbHBIC ornepanusax, rNIEpeHoce | CUTyauusax
3aTpyAHECHUS IpU YMEHUH Ha HOBBIE, MOBBILICHHOU
OIIEpPUPOBAHUU HECTaHAAPTHBIC CIIO’)KHOCTH
YMEHUSAMU MIPHA UX CHUTyalun
nepeHoce Ha HOBbIC
CUTyaluu
BJIAJIETh: Obyuatomuiicst He | OOyuwaromuiics Biageer | OOywaromuiics OO0yyarommmiics B

CIOCOOHOCTBIO K
CHCTEMATH3aLUN U

BJIAJECET UM B
HEJIOCTATOYHOH

CIOCOOHOCTBIO K
CHCTEMATU3ALU U

YaCTHUYHO BJIAJIEET
CIOCOOHOCTBIO K

IIOJIHOM 00BEME
BJIAJICET

00001IeHITO CTETICHH BIIa/ICeT 00001IeHITO CHUCTEMAaTH3aIluHU U CITOCOOHOCTBIO K
pe3yJabTaToOB CIIOCOOHOCTBIO K pe3ysbTaToB paboThl B | 00OOIICHMUIO CHUCTEMAaTHU3aIUU U
paboThI CHUCTEMaTH3allui U | HEMOJIHOM o0BbeMe, pe3yabTaTOB PadOTHI, | 060OLIEHUIO
0000IIIEHHTO JIOTTYCKAIOTCS HABBIKH OCBOCHBI, HO | Pe3yJIbTATOB
PE3YJIbTATOB 3HAYUTCIIbHBIC OIHI/I6KI/I, J0IyCKarTCA pa6OTBI,
paboTHI MIPOSIBIIETCS HE3HAYUTEIIbHBIC CBOOOIHO
HEJI0CTATOYHOCTh omuoKH, MPUMEHSIET
BJIaJICHUS HABBIKAMH 10 | HETOYHOCTH, MOJTYYCHHBIC
pALy mokasarenei, 3aTPYyAHEHUS IIPU HAaBBIKU B
o0y4Jaronuics AHATTUTHIECKUX CUTYyAIIUAX
HCTIBITHIBACT OTepaIusX, MePeHOCe | MOBBIIICHHON
3HAYUTCIIbHBIC yMeHI/Iﬁ Ha HOBBIC, CJIOKHOCTHU
3aTPYJHEHUS IIPU HECTAHJAPTHBIE
MPUMEHEHUU HABBIKOB B | CHUTYyallUu
HOBBIX CUTYaIUSIX
NIIK-1.2. BeImonHsIeT UCCIIeIOBAaHUS M HCIIBITAHNS MAaTEPHUAJIOB, U3JICIHI U TTPOIIECCOB HX
MPOU3BOJICTBA.
3HATh: Oobyuatomuiicst Obyuaromuiics Ob6yuatomuiics OOyuarommuiics
OCHOBHBIE JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
HPOIIECCHI MOJIHOE OTCYTCTBUE | HEIMOJIHOE COOTBETCTBHE | YaCTHIHOE MOJTHOE
MPOU3BO/ICTBA win CIICAYIOIINX 3HAHWH: COOTBETCTBHE COOTBETCTBHE
MaTepuaioB HEJIOCTATOYHOE OCHOBHBIX TPOIIECCOB CIIEIYIONINX 3HAHUI: | CICIYIOMINX
Pa3IHYHOTO COOTBETCTBHE MPOU3BOJICTBA OCHOBHBIX TPOIIECCOB | 3HAHMIA:
Ha3HAYCHHUS CIIEYIOIINX MaTepHaIOB Pa3IMYHOrO | MPOU3BOJICTBA OCHOBHBIX
3HAHUI: OCHOBHBIX | Ha3HaueHus. J[omyckaw | MarepuasioB MPOLIECCOB
IPOIIECCOB TCsI 3HAYMTEIIbHBIC pa3IUIHOrO MPOU3BOJICTBA




MIPOM3BOJICTBA OLIMOKH, TIPOSIBIISETCS HazHaueHHs. Jlomyck | maTepuaioB
MaTepuaIoB HEJIOCTaTOYHOCTh aroTcs Pa3IMYHOTO
Ppa3iIu4YHOTO 3HaHWMH, 0 pARY HEe3HAYUTEIIbHbIC HazHaueHus. CBo
Ha3HaYCHUS moKasareJet, omnoKHy, 001HO omepupyeT
oOyJaromiics HETOYHOCTH, MIPHOOPETEHHBIMHI
UCTIBITBIBACT 3aTpyJHEHHS TIPH 3HaHUSAMH
3HAYUTENIbHBIC AHATTUTUIECKUX
3aTpyIHEHHS TIPU oTepausIx
OTICpPUPOBAHHUI
3HAHUSMH TIPH UX
nepeHoce Ha HOBbIC
CHUTYaIllu
yMeTb: Obyuaromuiicst He | OOyqaronmiics OO6yuaromuiics OO0yuaromuiics
BBITIOJTHSATD yMeeT WK B JEeMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
UCCIIEIOBaHUS U HEIOCTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
UCTIBITAHUS CTENCHU yMeeT CIIeTyIOIINX YMEHUI: COOTBETCTBHE COOTBETCTBHE
MaTepuaoB 1 BBITIOJTHSTD BBITIOJIHSATD CIICAYIOMINX YMEHHA: | CIEAYIOINX
176691 (1077 UCCIIeIOBaHUS U HCCIICIOBaHMUS 1 BBITTOJIHSATD YMEHHUi:
UCTIBITAHUS UCTIBITaHNS] MATEPHAJIOB | MICCIICIOBAHUS U BBITIOJTHATD
MaTepuaoB 1 W M3ICITHH. UCTIBITAHUS UCCIIEIOBaHUS 1
U3aenni Honyckarorcs MaTepuaioB U HUCIIBITAaHUS
3HAYUTENbHBIC OMMOKY, | U3/eNuil. Y MeHHs MaTepuaioB U
TIPOSIBIISIETCSI OCBOEHBI, HO U3/ICIHH.
HEIOCTaTOYHOCTh JIOITyCKAalOTCS CBoOoHO
YMEHUH, 10 Ay HE3HAYUTEIbHEIE OIepUpyeT
TTOKa3aTeeH, OIIINOKH, MPHOOPETEHHBIMU
00yJarouics HETOYHOCTH, YMEHUSIMU,
HUCIIBITBIBACT 3aTpyaAHCHUA ITPpU IMPUMCHACT UX B
3HAYUTEIbHBIE aQHAIUTHYECKUX CHUTYaIHsX
3aTpyJHEHHS TIPH olepanusx, MepeHoce | MOBBIMICHHON
OIICPpUPOBAHNU yMeHI/If/'I Ha HOBBIC, CJIOKHOCTHU
YMEHHSMH TIPU UX HeCTaHJapTHBIC
MepeHoce Ha HOBBIC CHUTYaINU
CHUTYaIUU
BJIAJIETD: OO6yuaromuiics He | OOyuatomuiics Biaageer | OOyuaromuiics OO0yyaroruiics B

CIIOCOOHOCTBIO K
CHCTEMATH3AlUU U
00001IIeHHTO
pe3yIIbTaTOB
paboThI

BJIaJIEET WIH B
HEA0CTAaTOYHOM
CTEIEHH BIAJCET
CIIOCOOHOCTBIO K
CHCTEMAaTH3allNHI 1
00001IeHHTO
pe3yJbTaToOB
paboThI

CIIOCOOHOCTBIO K
CHUCTEMATU3ALAA U
00001EHNTO

pe3yabTaToB PabOTHI B

HETIOJIHOM 00beMe,
JIOTTYCKAIOTCSI

3HAYNUTEIbHBIE OIIMOKH,

MPOABIIAICTCA
HEAOCTATOYHOCTD

BJIaJICHUS HAaBBIKAMH I10

psLy MmoKas3aTteseH,
oOyyarouiics
HCIIBITBIBAET
3HAYUTEIIHLHBIE
3aTpyTHEHHS MTPH

MIPUMCHCHHNU HABBIKOB B

HOBBIX CUTYyallUsIX

YaCTUYHO BJIaJIEET
CIIOCOOHOCTBIO K
CHCTEMATH3AIUN U
0000IIEHUTIO
pe3ynbTaToB paboTHI,
HAaBBIKHA OCBOEHEI, HO
JIOTTYCKAIOTCS
He3HAYUTEJIbHbIE
OIIIMOKHU,
HETOYHOCTH,
3aTpyTHEHHS MIPH
AHAITUTHYECKUX
oreparusx, epeHoce
YMEHUI Ha HOBBIE,
HECTaH/IapTHhIC
CUTYaIu1

IIOJIHOM 00BbeEME
BJIaJIEET
CHOCOOHOCTBIO K
CHCTEMaTH3aLMH 1
00001IEHUTO
pe3yJIbTaTOB
paboTHI,
CBOOOIHO
MPUMEHSIET
MOJTyYCHHbBIE
HaBBIKU B
CUTYaIUsIX
MOBBIIIIEHHOM
CITOKHOCTH

HIIK-1.4. O6pabatbIBaeT, aHATU3UPYET U MPEACTABISAET Pe3yNbTaThl UCCIEI0BAaHUN B

BHUJC OTUCTOB.

3HATb:
OCHOBHBIC ME€TObI

OO0yyarommuiics
JIEMOHCTPHPYET

OOyuaromuiics
JEMOHCTPHUPYET

OO0yuaromuiics
JEMOHCTPHUPYET

OO0yyaromuiics
JIEMOHCTPHPYET




00paboTKH MIOJTHOE OTCYTCTBUE | HENOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
pe3yIbTaToOB WITN CIIeTyIOIINX 3HAHUI: COOTBETCTBHE COOTBETCTBHE
UCCIIeTOBaHUI HEIOCTaTOYHOE OCHOBHBIX METOJIOB CIICAYIOIIMX 3HAHWHA: | CIEAYIOINX
COOTBETCTBHE 00pabOTKH pe3yIbTaTOB | OCHOBHBIX METOJOB 3HAHMM:
CIIEeTYFOIIINX nccnenoBannid. Jlomyck | oOpaboTkm OCHOBHBIX
3HAHMI: OCHOBHBIX | alOTCS 3HAUUTEIbHBIC pe3ysIbTaToB METOJI0B
METO/I0B OLIMOKH, MPOSIBIISETCS uccnenoBanuid. Jon | o6paboTku
00paboTKH HEI0CTaTOYHOCTh yCKaroTcs pe3yIbTaTOB
pe3yIbTaToOB 3HAHUH, 1O PATY HE3HAYNTEIIbHBIC uccienosanuii. C
HCCIIEOBaHUI MOKa3aTellei, OIINOKHU, BOOOIHO
o0yyJaromuiics HETOYHOCTH, orepupyet
UCTIBITBIBACT 3aTpyJHEHHS TIPH NpHOOPETCHHBIMU
3HAYUTEIbHBIC aQHAINTHYECKUX 3HAHUSAMH
3aTpyIHEHHS TIPU oTepausIx
OTICPUPOBAHHUI
3HAHUSAMH TIPH UX
nepeHoce Ha HOBBIC
CUTYyalluu
yMeThb: Obyuaromuiicst He | OOyvaronmiics OOyuaromuiics OO0yuarormuiics
aHAJIM3UPOBATH yMeeT WIH B JIEeMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
pe3yIbTaThl HEIOCTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
UCTIBITAHUH CTENECHU yMeeT CIIETYIOIINX YMEHUI: COOTBETCTBHE COOTBETCTBHE
aHAJIM3UPOBATH aHaJIN3UPOBATH CIIeTYIONINX YMEHUH: | CIeIyIOMunX
pe3yIbTaThl pe3yAbTaThl UCTIBITAHUHA. | aHATM3UPOBATH YMEHHUI:
WCTIBITAHUI Honyckarorcs pe3yabTaThl AHAIU3UPOBATH
3HAUUTENbHBIC OMMOKY, | UCTIBITAHUN. YMEHHS | pe3ybTaThl
MIPOSIBIISIETCS OCBOEHBI, HO WCTIBITAHUH.
HEIOCTaTOYHOCTh JIOITyCKAalOTCS CBobonHO
YMEHHH, 110 PAILY HE3HAYNUTEIIbHBIC orepupyeT
MOKa3aTeeH, OIINOKH, MPHOOPETEHHBIMU
o0y4Jaronuiics HETOYHOCTH, YMEHHSMH,
UCTIBITBIBACT 3aTpyJHEHHS TIPH HNPUMEHSET UX B
3HAYUTEIbHBIE aQHAINTHYECKUX CHUTYaIHsX
3aTpyIHEHHS TIPU oTepalusx, MepeHoce | MOBBIIICHHON
OTIEPUPOBAHHUH YMEHUI Ha HOBBIE, CJIO)KHOCTH
YMEHHSMH TIPH UX HeCTaHJapTHBIE
MepeHoce Ha HOBBIC CHUTYaIINU
CUTYalluu
BJIAJIETh: Obyuatomuiicst He | OOyuwaromuiics Biageer | OOywaromuiics OO0yyarommiics B
CIIOCOOHOCTBIO BJIaJICET WU B CIIOCOOHOCTBIO YaCTHYHO BJIAJICET MIOJTHOM 00BeMe
NPECTaBIATh HEIOCTATOYHOM MPeCTaBISATh CIOCOOHOCTBIO K BJIaJieeT
pe3yIbTaThl CTETIeHH BiaJieeT pe3yabTATHI cUcTeMaTH3alue 1 CIOCOOHOCTBIO
UCCIIEeZIOBaHUI B CIIOCOOHOCTBIO UCCIIEJOBaHUH B BUJIE 00001IeHHTO HPE/ICTaBIATh
BHUJIC OTYETOB NPE/ICTABIATh OTYETOB B HETIOJTHOM pe3ysbTaToB paboThl, | Pe3yJIbTaThI
pe3yiIbTaThl o0beMe, OITyCKatoTCs HaBBIKW OCBOCHBI, HO | MCCJIEIOBaHUI B

HUCCJIEIOBAHUN B
BHJIE OTYETOB

3HAYUTENILHBIC OIINOKH,
MPOSIBIISCTCS
HEJIOCTATOYHOCTh
BJIaACHHUA HaBbIKaMU 110
psAdy ToKazaTenei,
00yJaroTIHiics
HUCIIBITBIBACT
3HAYUTEIbHBIC
3aTpyTHEHHS MTPH
MIPUMCHCHHNU HABBIKOB B
HOBBIX CHTYaIIUsX

JIOITYCKAIOTCS
HE3HAYHTEIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHECHUS IPU
AHAIINTHYCCKUX
oTiepanusix, mepeHoce
YMEHUH Ha HOBEIE,
HECTaHJApPTHbHIC
CUTYaIlNH

BUJIE OTYECTOB,
CBOOOIHO
MIPUMEHSIET
TIOJTyICHHBIC
HaBBIKH B
CUTYaIHIX
MOBBIIIIEHHON
CIIOKHOCTH




2.7. IUToroBoe coOTBEeTCTBHE 0AJLIbHOI HIKAJIbI OIIEHOK U YPOBHeii c()OPMHUPOBAHHOCTH
KOMIIETEHIUI 110 JUCHHUILTHHE:

YpoBenb
chopMUPOBAHHOCTH Onenka IMosicHeHnue
KOMIETEeHIIHH

TEOPETUUECKOE COACpKAaHUEC U MPAKTHUYECKUE HABBIKU IO
5 JIUCLHUIUTAHE OCBOEHBI MOJHOCTHIO;
Bricokuit (OT;;H:HO) BCE TPEIyCMOTpPEHHBIE MPOTpaMMOil OOydeHHs ydeOHbIE
3a/1aHUs BBITIOJIHEHBI HA BRICOKOM YPOBHE;
KOMIICTCHIIUU CHOPMHUPOBAHBI

TEOPETHIECKOE COACpKaHWE W TMPAKTUIECKHe HABBIKK IO
JUCITUTLTAHE OCBOCHBI MTOJIHOCTEIO;

BCE TPEIYCMOTPEHHBIE MPOTrpaMMOlN OOy4YeHHS ydeOHbIC
3a/1aHUs BBITIOJIHEHBI C HE3HAYUTEIbHBIMU 3aMECUaHUSIMU;
KOMITETEHIINHY B TIEJIOM C(hOPMHUPOBAHEI

«4y»

Cpennmii (xoporo)

TEOPETHYECKOE CO/IepKaHNEe M MPAKTHIECKUE HABBIKH 10
JUCIHUIITIMHEC OCBOCHBI YaCTUYHO, HO HpO6CHBI HE HOCAT
Y noBnetBopu- «3» CYILECTBEHHOTI'0 XapaKTepa;

TEThHBIN (YIOBIETBOPUTENHHO) |OONBIIMHCTBO MPEIYCMOTPEHHBIX IPOTPAMMOil 00yIeHNUS
y‘Ie6HLIX 3aJa4 BBITIOJTHCHO, HO B HUX UMCIOTCs OHH/I6KI/I;
KOMITETEHIIMK cQOPMUPOBAHBI YACTHIHO

TEOPETHYECKOE COJep)KaHHe M MPAKTHIECKHE HABBIKH IO
JHMCIUIUINHE HE OCBOCHEI,

OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoii 00yueHHs
yueOHBIX 3a/IaHHii JTMOO HE BBIOIHEHO, JINOO COACPKUT
rpyObIe OIHOKH;

JONOJHUTENBHAs ~ CaMOCTOsITeNbHas ~ pabora  Hanx
MarcpuajioM HC MNOPUBOAUT K KaKOMy-HI/I6O SHaAYUMOMY
HOBBIIICHHUIO KaU4eCTBA BHIMOIHEHHS YICOHBIX 3aTaHHA;
KOMIIETEHIIH HE COPMHUPOBAHEI

HeynosnerBopu- «@»
TETbHBII (HEYIOBJICTBOPUTEIHHO)

3. Meroanyeckue MaTepuaabl (THIOBble KOHTPOJIbHBbIC 3aJaHUs), ONpeaesiioue
npoueaypbl OLEHMBAHMSA 3HAHMH, YMEHHMH, HABBIKOB H (WJHM) ONbITA JAeATEIbLHOCTH,
XapaKTepu3ylMX 3Tanbl (popMUpoOBaHUA KOMIIETEHIIHI

KoHTponbHbIE 3a1aHKs, IPUMEHAEMBIE B paMKaX TEKYIIEro W MPOMEXKYTOYHOTO KOHTPOJIA 10
JUCLHUIIIIMHE, HOCAT YHUBEPCAJIBHBIA XapaKTep M MPENyCMAaTPUBAIOT BO3MOXKHOCTh KOMIUIEKCHON
OLIEHKH BCero Habopa KoMIeTeHIMH, npeaycMoTpeHHsix OIl no nucrumimze.

3.1. Tekymmii KOHTPOJIb (OTYET MO JIAGOPATOPHBLIM PadOTAM H AUCKYCCHS)
(popmupoBanue komnerenuuii OIK-1, ITK-1)

Tematuka 1 METOIMYECKHE YKa3aHUS 1O BHITOJHEHHIO JJA0OPATOPHBIX PA0OT MO TUCITUILIINHE
U3JI0KECHBI B YUeOHO-METOIUIECKOM ITOCOOHH 110 AuCHuIuInHE [4].

3.2 Tekyummii KOHTPOJIb (KOHTPOJIbHAsA padoTa)
(popmupoBanue komnerenuuii OIK-1, ITK-1)

1-ii cemecTp

IIpumepHbIe 321aHUA K KOHTPOJILHOI padote Nel

1. BapuanTtsi 3a1a4:




a) B 800 r Bogsr pactBopmiu 200 r Na;SO,4. Onpenenure maccoByto nomo Na;SO4 B
pactBope (B %).

0) CkoJIbKO MOJIb BemecTBa cocTaBisaioT 348  K,SO,4?

B) Kakue MeTamisl U3 nepedrcaeHHbIX BBITECHSIIOT BOJIOPO U3 HOAOBOAOPOTHOM
kucinotsl HI: K, Fe, Au, Ca, Ag? IlpuBeaure ypaBHEHUS PeaKkLUii B MOJIEKYIISIPHON U
COKpaIeHHOW HOHHOH dopMme.

r) Kakoii 00beM npu HOpMATBHBIX ycI0BUAX 3aHUMAIOT 320 T kucinopoaa Oy?

n) Cxonbko JutpoB kuciopoaa O, (yciioBus HOpMaIbHbIE) 00pa3yeTcs MpH Pa3ioKeHUH
20 moas H,0?

¢) Xnopuna 6apus BaCl, MoXHO MOTydnTh B3aUMOICHCTBHEM METAILTMYECKOTO Oapus ¢
pactBopom HCI. Hanncath ypaBHEHHE 3TOM peakiluu U paccuuTaTh 00beM Bogopoaa Hy (ycimoBus
HOpMaJIbHbIE), BHIACTUBIIETOCS MPU pacTBOpeHuu 274 r 6apusi.

k) Kakoii 00bem Boopoaa H; (ycrmoBust HOpMaJibHBIE) BEIACTUTCS MpU pacTBopernn 20 T
Kanplus B consiaon kuciore HCI?

3) Ckonbko rpaMmoB cynbduaa muaka ZnS obpasyercs npu Bzaumoaericteuu 130 r
IIUHKA C U30BITKOM CEphI?

2. BapuanTsl 3aganuii:

a) Jjgommcarb 3 ypaBHEHHUS OOMEHHBIX peaKIMi, HalucaTh UX COKPAaIlleHHbIE HOHHBIC
yYpaBHEHHSI, PACCTaBUTh KO3(PPHUIIMEHTHI;

0) HamucaTh YpaBHEHHUS PEaKIUi, C IIOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBHUTD IIETIOUKY
NpeBpaIeHHi (€CTH PeaKIysi MIPOXOAUT B BOJHOM pacTBOpE, HEOOXOIUMO KPOME MOJIEKYIISIPHOTO
HAaIuMcaTh ¥ COKpAIICHHOE HOHHOE YPaBHEHHE); PACCTaBUTH KOAPPUIIUECHTHI, HATIPUMEP:

Pb| — PbO| — Pb(NOg3); — Pb(OH),].

3. BapuanTbl 3anaHuii:

a) HAHCATh yPaBHEHUS JICKTPOJUTHICCKOHN JUCCOIMAIIMH B BOAHBIX PACTBOPaX
CIIEIYIOIIUX BelIecTB (AaHbl GOpMYIbI 2-X COCTUHEHUN ),

0) ompenenuTh CTENEHb OKUCICHUS KaXI0T0 JJIEMEHTA B CIEAYIOMUX COSTMHECHUSX (JaHBI
dbopMyIbl 2-X COETUHEHUI).

4. Bompoc Ha Temy: «TexHuka 6€30macHOCTH pabOThl B XUMUUYECKON JTJabopaTOpun»:

a) OcHOBHbIE IpaBUJIa TOBEIEHUS B Ta0OPATOPUH.

6) Yro 3ampemiaercs aenaTh B Jabopatopuu?

B) Kak npaBuiibHO MBITE J1abOpaTopHYyIO nocyny?

r) [IpaBuia monb30BaHUS pEAKTHBAMH.

1) Mepbl Ipe10ocTOPOKHOCTH MPHU paboTe C KUCIOTaMH U LIETOYaMH.

e) IlpaBuna 6e3omacHoCTH MpU pabOTE C MPOOUPKAMHU.

k) IlepBas moMoIlb IpU OTPABICHUH.

3) Ilomorp mpu oxorax (B TOM YHCIIE U IPU 0YKOTaX, BHI3BAHHBIX KOHIIEHTPHUPOBAHHBIMA
pacTBOpaMH KHCIIOT U LIesioueil).

n) IlepBast moMOIIb IPHU PAaHEHUH.

k) IlepBas momoIpb Npy NOPAKEHUH HNEKTPHUECKUM TOKOM.
IIpumepHbIe 3aJaHNs K KOHTPOJILHOW padoTe No2

1. VYpaBuenue ae bpoiius.

2. Ipunnun vHeonpenenenHoctH [ eizenbepra.

3. VYpaBuenue Upénunrepa. Ero ¢usmueckuii cMpICa U MOHATHE O METOJIE PEIICHHUS.
Pe3ynpraTel penieHusl.

4. T'naBHoe kBaHTOBOe uMcio N. Kakue 3Hauenus npunumaer? YUto oHO ompenenser?
Ypouu suepruu K, L, M, N, O, P, Q u T.11.

5. OpoOuransHoe kBanTOBOE uncio |. Kakue 3nauenns npuanmaer? Uro oHo onpenensier?

6. MarnuTHOe OpOUTATFHOE KBAHTOBOE YHCIIO M.

7. CnuHoBoe KBaHTOBO€ yHcio S. Kakue 3HaueHus mpunumaer? Yto oHo onpenensier?



8. MarnuTtHoe CIIMHOBOE KBaHTOBOE 4mciio Ms. Kakwe 3HaueHus npuHumaer? Uto oHO
onpeaensier?

9. UYro o03HAYAIOT TOHATHS: «CIHHY», «CIHHOBOEC KBAaHTOBOE YHCIIO», «MAarHHUTHOE
CIIMHOBOE KBAHTOBOE YUCIION?

10. Yto Takoe opOuTamp U 3MeKTpOHHOE 00jaKo? OCHOBHBIE THIIBI OpOHTaneld M (HOpMBI
9JIEKTPOHHBIX 00J1aKoB: 1S-, 2S-, 35-, 2p-, 3d- opOuTanm.

11. Pwusunueckuii cmpica pynkiun Y.

12. Ipuanun muHUMyMa dSHepruu. [lpunnmn wuckmodenus I[laymu. [lpaBuno Xynna.
MynbTUIIETHOCTS.

13. ®opmynupoBku nepuoandeckoro 3akona — JI. 1. MenneneeBa u cCoBpeMeHHasl.

14. TIpasuna KneukoBckoro. [IpuBenure npumepsl, HILTIOCTPUPYIOIINE KaXKA0€ TPABUJIIO.

15. DnexrpoBaneHTHas (MOHHAs) CBsA3b. OCOOCHHOCTH MOHHOM CBSI3W — HEHAIPABJIECHHOCTh
Y HEHACHIIIAEMOCTb.

16. KoBanenTtHas cBsi3b. THUITBI KOBAJICHTHBIX CBs3e. MeTammnyeckas cBsi3b. BomopoaHas
CBSI3b.

17. Cucrema, Temiora, pabota (matb onpeneneHus). Buyrpennss sHeprus. [lepBblii 3akoH
TEPMOIMHAMHUKH.

18. TemioBbie 3(deKTh H30XOPHOrO M H300apHOro mpoiecca. YTo Takoe SHTAIbIHSI?
OK30TEpMUYECKUE U SHAOTEPMHUUECKHE IIPOLIECCHI.

19. 3axou I'ecca. CnencTBus U3 HEro.

20. Bropoii 3aKOH TEepMOIMHAMUKHU. DHTPOITHSI.

21. Cratuctuueckas HWHTEpIpeTalus BTOPOro 3aKkoHa TepMoauHamMuku. Dopmyna
bonpMana.

22. Tlocrynat [lnanka (TpeTuit 3aKOH TEPMOJAUHAMUKH).

23. CpobOoanas sHeprust ' mb0ca. YcinoBusi caMOnpon3BOJILHOTO MPOTEKAHHSI XUMHYECKUX
peakuwmii u kpurepuid TP ipu p, T = const.

24. CpoOognas »sHeprus ['enpmronpra. YCIIOBHS CaMOIPOW3BOIBHOTO —IMPOTEKAHUS
XUMUYeCKHuX peakuuid u kpurepuit T/IP npu V, T = const.

25. 3axoH aercTByronmx Macc. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

26. Xumunueckoe paBHoBecue. [Tpuniun Jle [llaTense. [Ipumepsi.

27. CunbHble W cnabbie AMEKTPONHUTHL. CTENeHb JJIEKTPOJUTHICCKON JHUCCOIMAIMHA Ol
3akoH pa3dasnenus OctBanbaa. lonHoe npoussenenue Boasl Ky,.

3aoauu

1. HamucaTtph 351eKTpOHHYIO (DOpPMYIy 3JIEMEHTa M paccUUTarh, YEMY PABHO CyMMapHOE
CIIMHOBOE YHCIO (S) U MYIbTUIUIETHOCTh OCHOBHOTO cocTosiHus (M) ans atoma ... (MOXeT OBITh
IpeIoXkKeH JII000i 31eMeHT u3 Tabnuisl Menaeneesa).

2. OnpenenuTb, B KAKOM COCTOSIHUM 3HEPrus 31ekTpoHa 6onbue? [Touemy? (Moxer ObITh
HPEITIOKEHO JIF000E COCTOSIHUE, BO3MOXKHOE JUIS DJICKTPOHA, HarnpuMep: 3S wiu 2p.)

3. IIpoananu3upoBaTh CBSA3M METOJIOM BaJIEHTHBIX cBsizel (MeTogoM BC) B Monekyse wiu
HOHE.

4. Kaxk Hy)XHO M3MEHHUTh MapaMeTpbl COCTOSHHS CUCTEMbI (KOHIIEHTPALMU peareHTOB U
IPOJYKTOB, IaBJI€HUE U TEMIIEpaTypy), 4TOObI CIBUHYTH BIIPaBO (—) WUJIU BIIEBO («—) paBHOBECHE
naHHoi peakimu? IlpuBeanTte BeIpaskeHHe 111 KOHCTAHTHI paBHOBecus K 3Toi peakuuu.

5. Paccunrars TemnoBoit (et peakimu Qp, €CIIM U3BECTHBI TEIUIOTH 06pasoBanus AH’s
WJIM TEMIOTH cropanus AH’; peareHToB 1 MpoyKTOB.

6. Paccunrars pH cHIBHOIN KHCIOTHI HIIM CHJIBHOTO OCHOBAHWS, €CITH M3BECTHA MacCOBast
707151 ® (B %) KMCIIOTBI MJIM OCHOBAHMUS.

7. PaccumtaTh cremeHp muccormanuu o ¥ pH pactBopa cima®oi KUCIOTHI WJIH CJIab0TO
OCHOBaHHMA ¢ MOJIApHON KoHueHTpanuend C(monb/m). KoHcTanTa qucconmanuy yKCyCHOW KHUCITOTHI
Ka(CH3COOH) = 1,74-10".



8. Kakme wu3 ykazaHHbIX cojei (manel 3 cosnm) mnoaBepratorcs Tuaponusy? s
TUAPOJIM3YIONIMXCA COJICH NMPUBEAUTE YpPaBHEHHUS THAPOJIN3Aa B MOJCKYJISIPHOW M COKPAIEHHOU
MOHHOM (hopme (cTanum) u ouenute pH ux pactBopoB. st KaKA0H CTaguy MPUBEIUTE BHIPAKEHUE
JUIsl KOHCTaHTBI ruponusa K.

2-ii cemecTp
IIpumepHbIe 321aHUA K KOHTPOJILHOM padoTte Nel

1. Paccumntarh noTeHIMAT BOJIOPOAHOIO AIEKTPO/Ia, 3aII0JTHEHHOTO PACTBOPOM CHUIIbHON
KHUCJIOTBI WJIM CUJIBHOTO OCHOBAHMUSI, €CJTM U3BECTHA MOJISIpHAsE KOHLIEHTPAIUs KUCJIOThI WU
ocHoBanus. Hanpumep:

a) PtH;(p= 1,013-10° [Ta)|HCI, C(HCI) = 0,0001 moss/m]|; E2H+/H -?

0) PtH(p= 1,013-10° [Ta)|Ba(OH),, C(Ba(OH),) = 0,001 moJs/mal|; E2H+/H -?
2. Paccuurars DJIC, onpenenuTh aHOI U KaTOl U HAIMCATh YPaBHEHUE PEaKIIUH,

NPOTEKAIOINEH B raJIbBAHUYECKOM 3JIEMEHTE, HAIIPHUMED:
Mg|MgCl,; C(MgCl,) = 0,001 moms/n|[MnCly; C(MnCl;) = 0,1 mons/n|Mn.

3. Hamucarp, kakue mporecchl OyAyT MpOTEKaTh Ha aHOJE U KaTojAe IMPH SIEKTPOIU3e
pacTBopa WM pacijiaBa KaKoW-TMOO COJM (WS KHUCJIOTHI, WU OCHOBAHHUSA). DJIEKTPOJbI MOTYT
OBITh KaK JIeATEIbHBIMU, TaK U HEACITEIbHBIMU.

4. 3angauda Ha 3aKOHBI AIeKTposn3a (3akoHbl Papazest). Bo3MoXHbBI BapUaHTHI:

a) OmnpenenuTs Maccy BEIIECTBA, MOABEPIIIETOCS 3JEKTPOIU3Y MPHU MPOMYCKAHUH Yepe3
pactBop Ba(NOg3), (amektposasl rpadutoBbic) Toka cuiioit 15 A B Tedenue 1,5 gacoB (BIXO[ IO
ToKy 1 = 1).

0) Kakx m3meHutcs macca Katojga W aHOJA NpH Tponmyckanww depe3 pactBop MnSOq4
(9MeKTpoabl MeIHbIE) TOKA cHlol 5 A B Tedenue 25 munyT? Boixoa mo Toky n = 1.

B) OrmpenenuTs Maccy TBEPIBIX H 00bEM ra3000pa3HbIX MPOAYKTOB JIEKTPOIN3a PACTBOPA
Ni(NO3), (ssekTpoapl 3070ThIE) TpU MpornyckaHuu depe3 pactBop 150000 K snextpuduectsa
(BeIXOA 1O TOKY 1 = 1).

r) Kak usmenurcs Macca karoaa npu npomyckanuu depe3 pactBop SH(NOs)s (amekTpoapt
rpa¢guToBBIe) TOKA cuioi 25 A B Teuenue 35 MUHYT (BbIXOJ 110 TOKy 1 = 0,7)?

1) Berumcaure Bpems, Heobxomumoe st oopazoBanus 56 1 Cly (H.y.) mpu siekTposuse
pactBopa KCI (anextposl rpadutoBbie) TokoM cuinoit 10 A (BbIxon mo Toky 1 = 1).

e) Kakoe kommuecTBO 3J€KTpUYECTBA HEOOXOAMMO MpomycTuTh uepe3 pactBop COCl;
(37eKTpObI IUTATUHOBBIE) IS OoJyueHus 236 r koOanbTa (BBIXOA 110 TOKY 1 = 1)?

5. VYpaBHAHTE METOAOM IMOJypeaKIil CIeAyIoNe OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu (COeqUMHEHMsI, KOTOpble MOAUEPKHYTHI, a Takxke ocaiaku (|) u ras3sl (1) Ha MOHBI HE
JUCCOLIMUPYIOT):

a) KMnO4 + H,SO4 + Na,SO3 — MnSO4 + Na,SO4 + KoSO4 + HO

6) K>Cr,07 + H,SO4 + Na,C,04 — CI‘Q(SO4)3 + COzT + K>S0, + Na,SO, + H>,0
IMpumeuanue: coenunenre Na,C,0O4 B BOIHOM pacTBOPE JUCCOLMUPYET CIEMYIOUIAM
o6pasom: Nay;C,04 — 2Na* + C,0,7.

B) SnCl; + KBrO; + HCI — SnCl, + KBr + H,0
[Tpumeuanue: coenurenre SNCl, B BOAHOM pacTBOpe JUCCOLMUPYET CIEAYIOMINM 00pa3oM:
SnCl, — Sn?* + 2CI°, a SnCl, B BogsOM pactBope muccouuupyer: SnCly — Sn** + 4CI".

F) K>5,03 + KMnO,4 + H,O — K,SO4 + MnO(OH)zl + KOH
[Ipumeuanue: coequnenne K;S;03 B BOTHOM pacTBOPE AMCCOLMMUPYET CIEAYIOLIHAM
o6pasom: K;8,03 — 2K* + S,047".



1) Cul + KCN + H,0 — K[Cu(CN),] + KOH + Hz1
[Mpumeuanue: coenunerre K[CU(CN),] B BogHOM pacTBOpE AUCCOLMUPYET CIICTYIOIIUM
o6pazom: K[CU(CN),] — K* + [Cu(CN),] .

e) Tel +KOH — K,;TeO; + K,Te + H,O
[Tpumeuanue: coequnenne K, TeO3 B BOJHOM pacTBOpE TUCCOLUUPYET CIETYIOIIUM
obpazom: K;TeO3 — 2K* + TeOszf, a coenunenne K,oTe muccommupyet: Ko Te — 2K + Te*.

IIpumepHbIe 3aJaHUA K KOHTPOJIbHOM padoTe Ne2

1. CsaoiicTBa S-3eMeHTOB | rpynnel.

2. CgoiictBa S-asemeHTOB || rpynmsI.

3. CBoiicTBa P-3JI€MEHTOB.

4. CeoiicTBa amoMunusd. [IpuMeHeHne alfOMUHUS U €r0 COSIMHEHHI B
MPUHTMETUATEXHOJIOTHH.

5. CaoiicTBa cBuHIa. [I[pMeHeHNEe CBUHIIA M €70 COEIMHEHUH B IPUHTMEANATEXHOJIOTUH.

6. Uro takoe amdoreprocts? IlpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUIMHU
peaxiuii B MOJIEKYJISIPHOM U COKpAIIEHHONW HOHHOH (opMme.

7. Kakoii s-anemenT siBiisiercst amporepabM? [loaTBepauTe OTBET YpaBHEHUSMH PEAKIIHIA
B MOJICKYJISIPHOM U COKpAIllEHHOW HOHHOH dopMe.

8. Kak u3meHseTcst OKUCIUTENbHAsE aKTUBHOCTD B psiny F» — Cl, — Bry — I 11 yem 310
o0BsicHsIeTCS?

9. Touemy HF — cnabas xucnora?

10. Kak usmensiercs cuia kuciaot B psy HCl — HBr — HI 1 ¢ yem 3T0 cBsizano?

11. Kak usmensiercs cuia kuciot B psaay HCIO, HCIO,, HCIO3, HCIO, 1 uem 310
o0BsicHsIeTCS?

12. Kak uzmensiercs sHeprus cBsizu O — H u cua kucnot B psny HpS — HaSe — HaTe?
JlatiTe 0OBICHEHUS.

13. Kakas cTerneHp okuciaeHHs HanOoliee xapakTepHa st Bucmyta? s ceunna? Jlns
tayuus? [louemy?

14. Tlouemy ctoisib Oorara Xumus yriepoja’?

15. Yro npenctaBnsroT coO60i pacTBOPHI KpeMHHEBON KUCTOTHI? UTO Takoe cuInKarens?

3aoauu

1. JlomumuTe © ypaBHSAMTE METOJOM TMOJYpPEaKIHil  CJIEAYIOIUEe OKHUCIUTEIBHO-
BOCCTaHOBUTENBbHBIE peaKInU (TIPUBEIEHBI 2 OKUCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIUN ).

2. BeimageT wiv He BBINAACT OCAIOK IIPH CIIMBAHHUH JIBYX COJICH.

3. IlpuBenute mpuMepbl COeTUHEHUI dTeMeHTa (PUBEIEH OJUH U3 S- WIH P-3JIEMEHTOB), B
KOTOPBIX OH MPOSBJISIET PA3JIMYHbIE CTEIIEHU OKUCIeHHs. Ha30BUTE 3T COETMHEHMUS.

IIpuMepHbIe BApHAHTHI OWJIETOB K KOHTPOJIbHBIM padoTam

1-it cemecTp

KourpoJuanuas padora Nel

Bapuant Nel

1. Kakyro maccy umeroT 5 mois kapoonata Hatpusi Na,CO3?



2. Hamumure ypaBHEHHS PEAKIHA, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTh
CIIEIYIOLIKE TPEBPAIIEeHus (€CIH PEAKIHS IPOXOJUT B BOAHOM PaCcTBOPE, HEOOXOIUMO KPOME
MOJIEKYJIIPHOTO HAITKUCATh M COKPAIIEHHOE HOHHOE YPaBHEHHME); pacCTaBbTe KO PHUIIUEHTHI:

Cu] — CuO| — Cu(NO3), — Cu(OH),].

3. Hamumure ypaBHEHHS DJICKTPOIUTHICCKON JUCCOIMAIIMK B BOJHBIX paCTBOpax
cieayronmx Bemects: a) Mg(NO3),; 6) KoSO,.

4. Mepbl IPEIOCTOPOKHOCTH IIPU paboTe ¢ KUCIIOTAMH U MIEI0YaMHU.

KouTpoJjnHas padora Ne2

BapuanT Nel

1. Bo03MOXHBI BapUaHTBHI:

a) Hanummure snekTpoHHYI0 (pOpMysTy 3JeMEHTa W paccuuTaiTe, YeMy paBHO CyMMapHOE
CIMHOBOE YHCJIO (S) U MyJIBTUIUIETHOCTh OCHOBHOTO coctosiHus (M) mist aroma Cd.

0) B kakoM U3 ABYX COCTOSIHMIA dHEprus dyeKTpoHa 6oJbie: 5T wiu 3d? [Touemy?

2. TIpoanamusupyiite cszu merogom BC B monekyne CoHy (H,C=CHy).

3. UTo O03HAyYalOT MOHSTHS: «CIHHY», «CIHMHOBOE KBAHTOBOE YHCIIO», «MAarHUTHOE
CIIMHOBOE KBAHTOBOE YUCIION?

4. Kak Hago M3MEHHUTHh MMapaMeTphl COCTOSHUS CHUCTEMBbl (KOHIEHTpPAlMU pPEareHTOB U
IPOJYKTOB, JAaBICHUE M TEMIIEpaTypy), 4TOObl CIABUHYTH BIJIEBO (<—) paBHOBECHE peaKLUU?
[TpuBenuTe BbIpakeHue Jisl KOHCTAHTHI paBHOBecus K 3Toii peakiuu (11t MPSMOM peaKiium):

2CO(r.) + Oz (r.) <> 2CO; (r.); AH<0?

5. 2N02 = N204

Haiitn AH® u Qp mns ciywas, korna npopearupyer 115 r NO,, eciiu U3BECTHBI TEIIOTHI
obpaszoBanus peareHToB 1 mpoaykToB: AHP(NO,) = 33,2 kJIx/Moib, AHP(N2O4) = 9,2 kJIx/MOJb.

6. Paccunraiite pH pacTBOpa, B KOTOpOM cozaepkutcs cepHas kuciora HySO, (MaccoBas
nonst ®(H2S04) = 0,049%; niaoTHOCTH pacTBOpa MPUHATH paBHOM p = 1 F/CM3).

7. Paccuuraiite crenens qucconuanuu o 1 pH pactBopa ykcycHoi kuciiorsl CH3COOH ¢
mosspaoit konnentpanueit C(CH3COOH) = 0,02 mosp/n. KoHcranta mucconuanuu YKCYCHOR
kicn0thl Ko(CH3COOH) = 1,74-10°.

8. Kakue u3 ykasauubix coneit KNOs, Znl,, RbsPO, moaseprarorcs rumponusy? st
THIPOJTU3YIONINXCS COJICH MPUBEAUTE YPAaBHEHHS THAPOIN3a B MOJCKYJISIPHOW M COKpAIIEHHON
noHHOM dopMme (cTagun) u orieHute pH ux pactBopoB. i KaXKI0 CTaANK MPUBEANTE BHIPAKECHUE
JUTSL KOHCTaHTBI THIpoin3a K.

2-ii cemecTp

KonrpoJuanHas padora Nel

Bapuant Nel
1. PtH,(p=1,013-10°ITa) | KOH, C(KOH) = 1-10~* moms/x ||; B, 7

2. Paccumwraiite DJIC, ompenmenutTe aHOM W KAaTOA W HANWIIUTE ypaBHEHUE PEAKIIHUH,

IPOTEKAaoIell B ralbBAaHUUYECKOM HJIEMEHTE:
Sn|SnCly; C(SnCly) = 0,001 momns/n||FeCly; C(FeCly) = 0,1 mons/n|Fe.

3. DOmekrpomu3 pactBopa Pb(CH3;COO), (smextpomst rpaduroBsie). [IpuBeante

YpaBHEHHS PEaKIUii Ha aHOJIE U KaTO/IE.
C(+)|pactBop Pb(CH3COO); |C(-).

4. Beruucnaute Bpems, HeoOXomumoe s oOpazoBaHusl 32 T' MEAW TPU DIEKTPOIH3E

pactBopa xnopuna meau (11) CuCl, tokom cumoii 2 A. Dnektpons! rpaduToBeie. Brixox mo Toky

n=1.



5. YpaBHAHTE METOAOM MNOJIYPEAKIUUN CIEAYIOLUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu (IOAYEPKHYTHIC COCTUHCHHMS, a TAK)Ke ocaaku (|) ¥ rassl (1) Ha HOHBI HE TUCCOILMUPYIOT):

a) NaBiO3| + HCI — BiCl; + ClzT + NaCl + H,0

6) Na,SO3; + KMnO4 + H,O — Na,SO,4 + MnO(OH)zl + KOH

KonrpoJanHasi padora Ne2

Bapuant Nel

1. Kak usMeHsieTcs OKHMCIMTEIbHAs aKTUBHOCTH B psiay F, — Cl, — Bro — I, u gem ato
o0bscHsIeTCS?

2. UYto Takoe amdorepHocth? [IpuBeaure npumepsl.OTBET MOATBEPAUTE ypaBHEHUSMU
peakiuii B MOJIEKYJISIPHOU M COKPAIIICHHON HOHHOM (hopMme.

3. Jonumute ¥ ypaBHAHTE METOAOM MOJypeaklUUid CleIylollue OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC peakiuu ([OIYCPKHYThIC COCIMHCHMS, a Takxe ocajaku (|) u rasel (1) Ha
WOHBI HE JIUCCOLMUPYIOT):

a) KCIO3z + H,SO,4 + ﬂzgggﬂ — ClO,1 + CO21 + KHSO4 + H,O

6) KMnO; + H,SO,4 + HZQZ — MnSO,; + 0,7 + ...

4. Beimager 1 ocagok okcanara cepeopa (1) AgoC,04], ecm x 1 am° pacrtBopa AgNO;
(C(AgNO3) = 1-10™* mous/i) npuuts 10 oM’ pactBopa NayC,04 (C(NayCy04) = 110 Monb/1)?
[IP(Ag,C,04) = 3,5-107',

5. IlpuBenute mpuMepsl COSAMHEHMI a30Ta (MPUBEICH OJIWH U3 S- UIU P-3JIEMEHTOB), B
KOTOPBIX OH MPOSIBIISET Pa3IMIHBIC CTCIICHN OKUCIICHUs. Ha30BUTE 3TH COCAMHCHHUS.

[TostHBINM KOMITJIEKT BApUAaHTOB KOHTPOJIbHBIX pabOT HaXOAUTCs Ha Kadenpe «/IHHOBaOHHbBIE
MaTepHuabl IPUHTMEIUAUHYCTPUNY.

3.3. IIpoMe:kyTOYHBII KOHTPOJIb (BONPOCHI K IK3aMeEHY)
(popmupoBanue komnerenmuii OIK-1, TK-1)

1-i cemecTp

1. 3akoH coxpaHEHHS MacChl BEIIECTBA.
3aKO0H IMOCTOSTHCTBA COCTaBa.
3aKOH KpaTHBIX BECOBBIX OTHOILICHHIA.
3aK0OH MPOCTHIX 0OBEMHBIX OTHOIIIEHUH.
3akoH ABOTaJIpoO U CIIEJCTBUS U3 HETO.
VYpaBuenue e bpors.

[Tpunnun HeonpenenenHoctu I eitzendepra.

© N o o B~ wDd

Vpasuenue llpénunrepa. Ero ¢usnyueckuii cMpICT ¥ IOHATHE O METOJI€ PEIICHHUS.
PesynbTaTe! pemenus.

9. T'maBHOe kBaHnTOBOE uMcio N. Kakue 3HaueHus npuauMaeT? Uto oHO onpenenser? Y poBHU
snepruu K, L, M, N, O, P, Qu t.1.

10. Op6uTransHOe kBanTOBOC Ko |. Kakue 3sHauenus npuaumaer? Yto oHo ompeaessier?
11. MarautHOe OpOUTaTBFHOE KBAHTOBOE YUCIIO M.
12. CnuroBoe kBaHTOBOE 4HcIo S. Kakne 3HadeHus nmpuHUMaeT? YTo oHO ompesernser?

13. MarauTHOe CIMHOBOE KBaHTOBOE uncio M. Kakue 3HaueHus npunumaet? Uto oHO
ompenenseT?



14. Yto 03HAYAIOT ITOHSATHSA: «CIIMHY, «CIIUHOBOE KBAHTOBOE YHCII0», «MAarHUTHOE CITMHOBOE
KBAaHTOBOE YUCIIO»?

15. Yro Takoe opbutanp u 371eKTpoHHOE 0071aK0? OCHOBHBIE THITBI OpOUTAJICH U (OPMBI
AJIEKTPOHHBIX 00aKoB: 1S-, 28-, 35-, 2p-, 3d- opOuTaNH.

16. ®usnueckuit cmpicn pyHkuuu ‘.

17. lpuamun muaumyma 3Hepruu. [puamun uckmouenus [laymu. [IpaBuno XyHna.
MyJbTUIUIETHOCTD.

18. ®opmynupoBku nepuoandeckoro 3akona — JI. 1. MeHneneeBa u CoBpeMeHHasl.
19. Ipasuna Kieukosckoro. [IpuBeauTe npuMepsl, HIUTFOCTPUPYIONTUE KaXKI0€ MPABUIIO.

20. DnexrpoBaneHTHas (MOHHAS) CBsI3b. OCOOEHHOCTH HOHHOM CBSI3U — HEHAMPABICHHOCTD U
HEHACHIIAeMOCTb.

21. KoBanieHTHas cBs3b. THITBI KOBAJICHTHBIX CBsA3el. MeTaimndeckas cBsi3b. BomopoaHas
CBS3b.

22. Cuctema, TeroTa, pabota (nath onpenenenus). Buyrpenuss sneprus. [lepBsiii 3axoH
TEPMOTUHAMHKH.

23. TennoBbie 3¢ (HEKTh H30XOPHOTO B H300apHOTO Tporiecca. UTo Takoe SHTAIBITHS?
DK30TepMUYECKHUE U IHIOTCPMUUYCCKUE TIPOIIECCHI.

24. 3axou ['ecca. CnencrBus U3 HEro.

25. Bropoii 3aKOH TEPMOJMHAMUKU. DHTPOIIHSI.

26. CratucTuyeckasi HHTepIpeTalys BTOporo 3akoHa TepMoauHamMuku. @opmyna bonbsimana.
27. locrynat [1nanka (TpeTHii 3aKOH TEPMOAMHAMUKH ).

28. CBoboanas sHeprus ['106ca. YcioBus caMonpou3BOILHOTO MPOTEKAHUS XUMUYECKIX
peakuuii u kpurepuit T/IP npu p, T = const.

29. Coboanas sHeprus ['enpmrombiia. Y cioBHs caMOIIPOU3BOJIEHOTO IPOTEKAHUS
XxumMHuueckux peakuuii u kpurepuit TP npu V, T = const.

30. 3akoH gelicTByroIMX Macc. KoHCTaHTa XUMHUYECKOTO paBHOBECHS.
31. Xummnueckoe paBHoBecue. [Ipunmumn Jle [atense. [Tpumepsr.

32. CunbHble U cradble 37eKTpoauThl. CTeneHb 3JIeKTPOIUTUYECKON TUCCOIUAlNU oL 3aKOH
paz6asnenust OctBanbaa. MonHoe npoussenenue Boasl Ky,.

2-ii cemecTp
Bo3HHKHOBEHUE TOTEHIIMAIA HA TPAHUIIE METAJLI — PACTBOP.
MenHO-IIMHKOBBIN TajlbBAaHMYECKHUH dJIeMeHT (deMeHT Jlanuams — SIkoon).

1
2
3. Psan mHampspkeHW METaIIoB.
4. BoaopoaHblil 371EKTPO/I.

5

Pacuet moTeHama BOJIOPOIHOTO SIIEKTPOIA, 3aIIOJTHEHHOTO PACTBOPOM CHIIBHOM KHCIOTHI
WA CUIIBHOTO OCHOBAHMSL.

VYpasnenue HepHucra.
Urto Takoe ranbBannyeckuii 3uemeHT? 3/]C ranbBaHUYECKOro 3J€MEHTA.

DnexTpoian3. 3aKoHbI A1eKTponn3a (3akoHbl dapanes).

© o N o

Kakue MponeCChbl MOT'YT MPOTEKATH IIPHU SJICKTPOJIN3C HA aHO,Z[C?



10. Kakue nporieccsl MOTYT IPOTEKATh MPH IEKTPOJIU3E Ha KaToe?
11. CpoiicTBa S-351eMeHTOB | TpynIBI.

12. CgoiictBa S-31emenToB |l rpynmsl.

13. CBolicTBa P-2JIEMEHTOB.

14. CoiicTBa d-311€MEHTOB.

15. CpoiicTBa amomuHus. [[puMeHeHNe aTFOMUHAS B €70 COSMHEHUN B
MIPUHTMEINATEXHOJIOTUH.

16. CpotictBa menu. Ee npuMeHeHrEe B TPUHTMEIUATEXHOJIOTHH.
17. CpoiictBa cBuHIa. [I[prMeHeHne CBUHIIA U €T0 COSAMHEHUH B TPUHTMEANATEXHOJIOTHH.
18. CpoiicTBa nuHKa. Ero mpuMeHeHne B IPUHTMEANATEXHOJIOTHH.

19. Yro Takoe amdoreprnocts? IlpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUSIMHU
peakuii B MOJICKYJISIPHOM M COKpaIlleHHON HOHHOU (hopme.

20. Kakoii s-anemenT siBisiercst amporepabM? [lonTBepauTe OTBET ypaBHEHUSIMH PEAKIIHiA B
MOJIEKYJISIPHOM U COKpallleHHON HOHHOM (GopMme.

21. Kak u3MeHseTCsl OKUCIIUTENbHAs. aKTUBHOCTD B psify F2 — Cl, — Bry — I, 1 gwem ato
o0BscHserca?

22. llouemy HF- cirabast kucnora?
23. Kak u3mensiercs cuina kuciot B psgy HCl — HBr — HI u ¢ yem 3t0 cBsizano?

24. Kak m3mensiercst cuna kuciot B psiry HCIO, HCIO,, HCIO3, HCIO4 1 wem sto
o0BscHseTca?

25. Kak m3mensiercst sneprus cBsizu D — H u cuna kucnot B psagy HoS — HaSe — HoTe? aiite
OOBSICHEHMUSL.

26. Kakas crenienp okucineHus HanOosee xapakrepHa 1y Bucmyta? J{ist ceunna? s Tammms?
[Touemy?

27. Tlouemy cToab Oorara Xumus yriaepoaa?
28. Uto mpencTaBisitoT co00i pacTBOPBI KPEMHHUEBOM KUCIOTHI? UTO Takoe cumuKarens?

3.4 Texkymmii KOHTPOJIb (TeCTHI)
(bopmupoBanue komnerenuuii OIK-1, TTK-1)

1-it m 2-1i cemecTpBbI
TemaTH4eckasi CTPYKTypa TeCTOBBIX 3a1aHMii

Tema 1. Ctpoenue atoma.

Tema 2. XuMHUECKHE CBSI3H.

Tema 3. OcHOBBI XMMHUYECKOI TEPMOANHAMUKH.
Tema 4. PactBopbI 37€KTpOaUTHl. pH-pacTBOpHI.
Tema S. ['uaponus cosen.

Tema 6. [IpousBeneHne pacCTBOPUMOCTH.

Tema 7. Dnekrpoxumus

Tema 8. DyIeKTpOIMTHYECKAS] TUCCOIUALIHS
Tema 9. XuMusi S-32JIEMEHTOB.

Tema 10. Xumus p-371€MEHTOB.

Tema 11. Xumus d-nineMeHTOB.

Tema 12. Kunetnka XUMUYECKHX PEAKIINMN.



IIpumepsl TecToBBIX 3a1aHuii: Tema 8. DiekTposuTHUECKass TUCCOLUALNS
3aoanue {{ 139 )} 1

OTMeThTe NPaBUIBLHBINA OTBET

Peaxiust oOMeHa BO3MOXKHA MEKIY:
LI docdarom kanbius u ruapokcuaom xenesa (11);
L] xJIOpUIOM JINTHS U CYJIb()ATOM HATPUS;
M uuTparom cepebpa u COISIHON KUCIOTOM.

3aoanue {{ 140 }) 2

OTMeTbTe NMPaBUIIbHBIN OTBET

K peaknusiMm HeiliTpanu3auy OTHOCATCS PEAKIIMH MEXKIY:
1. yKCYCHOM KHUCTOTON U THAPOKCUJIOM HATpPHUS;

2. COJIAHOM KUCIIOTOM U XJIOPUJIOM HATPUSI;
3. cCepHOI KUCIIOTOW U THIPOKApOOHATOM HATpPHUS;
4. TUIPOKCHUIOM KabIUs U opTOHOCHOPHON KUCIOTOM;
5. TUIPOKCHJIOM KaJIMsl U OKCUJIOM CEPBI.
U124
] 2;5:4
M 14
]1;2
0 34
3aoanue {{ 141 }} 3

OTMeThTE NMPaBUIIBHBIN OTBET
K okucnurenbHO-BOCCTaHOBUTEIIBHBIM OTHOCSITCSL PEAKIUU:
1. Fe;,0O5 + HCI;
2. FeCl;z + H,S;
3. Fe + HCI;
4. SOz + NaOH;
5. Cl,+ KOH;
6. Fe,O3 + H,SO,.
[11;6

RN
N W N
w s

M 3:5

3aoanue {{ 142 )} 4
OTMmeThTE HpaBI/IHbHHﬁ OTBET
OKHUCIUTEIHFHO-BOCCTAHOBUTEIbHAS peaKkuus — 3TO:
1 CO; + 2NaOH = Na,CO3 + H,0;
O Ba(OH)2 + 2HNO; = Ba(N03)2 + 2H,0;
] CazP, + 6H,0 = 3C8.(OH)2 + 2PH3T,
] Cl, + SO, + 2H,0 = 2HCI + H,S0,.

3aoanue {{ 143 }} 5
OTMeThTe IPaBUIIBHBINA OTBET
VYpasaenne HS + OH = H,0 + S* onuchiBaer B3aUMOJICCTBUE MEXKY:
0 NayS u H,0;
M KHS u KOH;
] KHSu H2804;
] K,S u NaOH.

3aoanue {{ 144 }} 6



OTMeThTE MPaBUIIBHBIN OTBET

OOMeHHas peakius — 3To:
] 4CI’(N03)3 =2CrOs; + 12NO, + 30y;
1 Be(OH), + 2NaOH = Nay[Be(OH)4];
] 4NH3 + 30, = 2N, + 6H,0;
M Zn + H,S0O,4 = ZnS0O, + HzT

3aoanue {{ 145 )} 7
OTMeThTe NMPaBUIIBHBINA OTBET
Cymma K03 PUITMEHTOB B ypaBHEHUU PeaKIMU HE0OXOIUMOM TUCCOLMAIUH CyTb(haTa aTFOMUHUS
COCTAaBJISET:
O 1;
;

god
5B WN

M 6.
3aoanue {{ 146 }} 9

OTMmeTbTeE NpaBUIIbHbBIN OTBET
Yucno coneit BceX BO3MOXKHBIX TUIIOB, 00Pa3yIOIIUXCs B peakusax MeKIy okcuaoM xenesa (1) u
CEpPHOM KUCJIOTOM, PaBHO:

0 1;

M 2;

0l 3;

U 4.

3aoanue {{ 147 }} 10
OTMmeThTe MPaBUIILHBIH OTBET
PeaKHI/IH Ppa3JIOKCHUA — ITO:
O Al,S; + 6H,0 = 2A|(OH)31, + 3H28T;
[J KOH + HCI =KCI + H,0;
M 2Cu(NOg3); = 2CuO + 4NO,1 + O21;
[J 2Al + 2NaOH + 6H,0 = 2Na[AI(OH),4] + 3H,1.

3aoanue {{ 148 }} 11
OTMeThTe MPaBUILHBINA OTBET
Yuceso coseli BceX BO3MOXKHBIX THIIOB, 00pasyromuxcs B peakuusax Mexay Cr(HSO4); 1 NaOH
paBHO:
O 1;
Ul 2;
M 3;
U 4.

3aoanue {{ 149 }} 12
OTMeThTE MPaBUIIbHBIN OTBET
Peakimsg coequHEeHNS — 3TO:
1 2NaNO3z; = 2NaNO; + Oy;
0 SO, + 2NaOH = Na,SO3 + H,0;
M 2Fe + 3Cl, = 2FeCl5;
[0 KOH + HNO3; =KNO3 + H,0.

3aoanue {{ 150 }} 13

OTMeThTe IPaBUIIBHBIN OTBET

Honnoe ypaBaenue SrCO3 + 2H" = Sret + CO,1 + H20 omnuceiBaeT B3auMOJEHCTBIE MEKY:
L] SrCO;3 u Sr(OH)y;



] SI’COg " H2C03;
] SrCO3 u NH,OH;
M SrCOs; u HCI.

3aoanue {{ 151 }} 14
OTMeThTE NMPaBUIBHBIN OTBET
Cymma K03 PHUITMCHTOB B yPaBHEHUH JICKTPOJUTHUCCKOMN TUCCONMAMK AUTruapodocdaTa HaATPHsI
NaH,PO,4 cocrasiser:
M 3;
O 4
] 5;
L] 6.

152. 3a0anue {{ 152 }} 15
OTMmeTbTE NpaBUIIbHBIN OTBET
Peaknus 3amernieHus — 3T0:
M FeO + H, = Fe + H,0;
] 2C+ 0, =2CO;
[0 Al,Cs + 12H,0 = 4AI(OH)3| + 3CH41;
[0 Zn(OH), + 2NaOH = Na,[Zn(OH)4].

153. 3aoanue {{ 153 }} 16
OTMmeThTe NMPaBUIIbHBIN OTBET
B kparkom nonnom ypasHeHun peakuua NaHCO3; + NaOH — ... cymma ko3 puieHToB paBHa:
0l 3;
M 4;
Ll 5;
L] 6.

3aoanue {{ 154 }} 17
OTMeThTe NPaBUIIBHBINA OTBET
OKHUCIIUTENFHO-BOCCTAHOBUTEILHAS peaKnuus — 3TO:
0 NH4Br = NHs3 + HBr;
] Na,SO3; + H,SO4 = Na,SO,4 + SO,71 + Hy0;
] LisN + 3H,0 = 3LiOH + NHs31;
M 2KMnO, = Ko:MnO, + MnO;| + Oo1.

3aoanue {{ 155 }) 18
OTMeThTe MPaBUIIbHBIN OTBET
OOMeHHas peakius — 3To:
VI Fe,O3 + 2Al = 2Fe + A|203;
] CyoHs + 30, = 2C0O,1 + 2H,0;
I Cl, + HI=1ICl| + HCI,
(] CasP, + 6H,0 = 3Ca(OH), + 2PH371.

3aoanue {{ 156 }} 19
OTMmeTbTe NpaBUIIbHBIN OTBET
P CaKIUs pa3JIOKCHUSA — 3TO:
[0 SiO,| + Mg = 2Mg + Si;
L1 Zn + CuSO4 = ZnSO4 + Cu;
[J N+ O, =2N0;
M CaCO3; = CaO + CO,.

3aoanue {{ 157 }} 20
OTMeTbTe PaBUIIbHBIN OTBET
Peaxinsa coequHEHNS — 3TO:



M 2Al + 3S = Al,S3;

1 FeS + HCI = FeCl;, + H,ST;

0 Zn + 2NaOH + 2H,0 = Naz[Zn(OH)4] + Hu1;
1 2KCIO3 = 2KCI + 30,.

3aoanue {{ 158 }} 21
OTMeThTEe NPaBUIIBHBINA OTBET
Peakius 3amemmeHus — 31o:
1 Ba+ CO, =BaCOs|;
] Ca(HC03)2 = C&COgl + COzT + H,0;
M 2Al + Cr,03 = Al,O3 + 2Cr;
[0 2KNO3 = 2KNO; + O,.

3aoanue {{ 159 }} 22
OTMeThTe MPaBUIbLHBINA OTBET
K peakiuu HelTpanu3auu OTHOCUTCS B3aUMOJCHCTBHE MEXTY KUCIIOTOU U:
] comnbio;
L] meramiom;
M menousto;
] OCHOBHBIM OKCHIOM.

3aoanue {{ 160 }} 23

OTMeETBTE HpaBI/IJIbeIP'I OTBCT

VYKaXuTe NpaBUIIbHOE YPAaBHCHUE PEAKIIUU:
M Ca(OH), + Fey(SOy4)3 = 3CaSO, + 2Fe(OH)3;
] Ca(OH)z + FEQ(SO4)3 = Caz(SO4)3 + FE(OH)Z;
1 Ca(OH), + Fe,(S04)3 = 3CaS0,4 + 2Fe(OH)s.

3aoanue {{ 161 }} 24
OTMeThTE MPaBUILHBIA OTBET
Cymma K03 PUIIMEHTOB B ypaBHEHUU JICKTPOJUTHUSCKON TUCCOIMAIIMY THIPOKCH 1A Oapus
Ba(OH); — sro:
O 3;
M 4,
O 5;
L] 6.

3aoanue {{ 162 }} 25
OTMmeThTe NMPaBUIIbHBIN OTBET
CuibHasi KMCIOTA B BOJIHOM PAacTBOPE OTBEYAET OKCHLY:
VI C|207;
0 P20s;
] N203;
] CI,0.

[ToHBINA KOMIUIEKT TECTOBBIX 3aJaHui HaXoauTcs Ha Kadenpe «/IHHOBAIMOHHBIE MaTEpUATIbI
MIPUHTMEIUANHTYCTPUI»

Ipumepul IK3aMEeHAUUOHHBIX OUIEHO8

1-11 cemecmp

MHHHUCTEPCTBO OBPA30BAHUSA U HAYKHU POCCUHMCKOM ®EJEPALIMU
deaepasibHOE rocyJapCcTBEHHOE aBTOHOMHOE 06pa30BaTE/IbHOE YUpPEKAEeHUE



BBICIIIEr0 06pa3oBaHUsA
«MOCKOBCKHWH NMOJIMTEXHUYECKUA YHUBEPCUTET»

HHcTUTYT moturpagu4yecKuX TeXHOJIOruil

Kadenpa «/HHOBalIMOHHBIE MaTepUaIbl IPUHTMEIUANHIYCTPUU
Jucuunnmza « XMMUsi MATEPHUAJIOB)

Hamnpasnenue 22.03.01 — MaTtepuasioBe/ieHHe U TEXHOJOTHH MAaTepUaIOB
Kypce 1, rpynma 221-741, dopma oOydeHus ouHas

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3akoH KpaTHBIX BCCOBBIX OTHOIIICHUH.

2. Paccuuraiite pH pactBopa ceneHoBoit kuciotsl H,SeO, (MosisipHast KOHIIEHTpaIHs
C(H,Se0Q,) = 0,5 mob/1).

3. Hamummre ypaBHenme ruaponm3a Rb3PO, B MonekynsipHOW M COKpalieHHOH
MOHHOU (opMe (MO cTagusM), Uil KKIOM CTaAuM NPUBEAUTE BBIPAKECHHE IS
KOHCTaHThI ruaponu3a K, u ouenure pH nanHoro pactsopa.

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(bel[pbl «MHHOBALIMOHHBIC MaTEepHUAJIbl IPUHTMEANANHAYCTPHUIY

«» pOTOKOJ Ne 3aB. kadeapoii /A.I1. Konapatos /

2-1 cemecmp

MUHUCTEPCTBO OBPA30OBAHUSA U HAYKH POCCUMCKOM ®EJNEPAIINN
(enepanbHOE rocyIapcTBEHHOE ABTOHOMHOe 00pa3oBaTe/ibHOE YUpesKaeHne
BbICIIEr0 00Pa30BaAHUS
«MOCKOBCKHNM NOJJUTEXHUYECKH YHUBEPCUTET»

HHcTUTYT moturpaguyecKuX TEXHOJIOT i

Kagenpa «/IHHOBaIIMOHHBIE MaTepUaIbl NPUHTMEANAUHIYCTPUNY
Jucnuninnza «XuMHUS MAaTepHATIOB»

Hanpasnenue 22.03.01 — MarepuanoBeieHue U TEXHOJOTUN MaTepUaIoB
Kypce 1, rpynma 221-741, dbopma oOydeHus ovHas

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. CpoticTBa MHKa. Ero npuMeHeHne B NpUHTMEIUATEXHOJIOTHH.

2. Onektponu3 pactBopa FeCly; (snexktpomsl Mensbie). IlpuBeaute ypaBHEHHS

pEeaKUnil Ha aHOJIE U KaTOJE.
Cu(+)|pactBop FeCl;|Cu(-).

3. VpaBHAiiTe OKUCIUTENEHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO METOOM TIOTYPEaKIIHIi:
KIO3 + H,SO, + Na,S — Igl + S,L + Na,SO, + H,0.

yTBep)K,Z[CHO Ha 3aCCJaHuH Ka(l)e)lpbl «/HHOBAIITMOHHBIE MAaTEPUAIbl IPUHTMEANAUHIYCTPUI)

«» poTOKOJ Ne 3aB. kadenpoii /A.I1. Konnpatos /




Tonnwlii KoMniekm 3K3aMEeHAYUOHHBIX OUNEMO8 XPAHUMCA HA Kageope UHHOBAYUOHHBIX
mMamepuanog npUHMMeOUauHoyCcmpuu.

MeToanyecKue yKa3aHus K MPOBeJIEHHI0 IK3aMeHa M0 THCIUIIINHE
«XHMHSI MATEPHATIOB)»

Yr1Bepikaawo
3aenyromuii kadenpoit «IMIT»
npodeccop A.I1. Konnpatos
«_» 202 r.

Hanpasnenune noaroroBku:22.03.01 — «MatepuaioBeieHUE U TEXHOJIOTHHA MaTEPHAIOB)
[Tpoduns: «MaTtepuanoBeieHue U HUPPOBBIE TEXHOIOTHI
®dopma 00yueHHS: OUHas

1. DK3aMeH MPOBOAUTCS B TUCBMEHHOM BHJIE.

2. Kaxxapiii 00y4aronuiics moyrydaeT cCBOW BapHaHT 3K3aMEHAIMOHHOTO OWJIeTa, coAep Kamuii
3 Bompoca (3a1aHusl) MO U3YUYEHHBIM pa3/ieaM JUCIUILINHBL.

3. B Tedenne aByx akageMHUUYECKHX 4acOB OOydaroIMecs MMCbMEHHO OTBEUYAIOT HA BOIPOCHI
ounera.

4. B TeueHuwe mnocneayromero 4yaca MpernojaBarelb MPOBEPSET MPAaBUIBHOCTH OTBETOB Ha

BOIPOCHI OUJIETa U BBHICTABJISIET MPEIBAPUTEIBHYIO OLIEHKY B COOTBETCTBUH C KPUTEPUSIMHU OILICHKU
kauecTBa oTBeTa 1o mkane ECTS (eBpornelickoil cucTeMbl HAKOTUICHHSI M TIEPEBOJIa KPETUTOB):

e 32 MpaBUJIBLHBINA OTBET HA Ka)/IbIil Bompoc oOy4daromuiics nomyyaeT 33 Oana;

® 32 aKKypaTHOCTb 0dopMIIeHHs padOThl 0OyUaromuiics moaydaeT 1 6am.
MaxkcumMajibHOe KOIH4ecTBO 0aiIoB Ha 9k3ameHe coctapisier 100 6anoB.
5. [IpenogaBaTens UMeeT MPaBO MOMPOCUTH OOYYArOIIETOoCs OTBETUTh HA JOMOIHUTEIbHBIN
BOIIPOC 10 JIaHHOM KOHKpeTHOW Teme Bompoca Owiera. B cimydae oTkasza OT oOTBeTa WM
HENPAaBWJILHOTO OTBETA pPE3yJbTaT BCEr0 OTBETA CHUXKAETCA B OalbHOM BBIPAKEHUU U MOXKET
AQHHYJIMPOBATHCA C HYJIEBOM OLICHKOM.
6. [TonoxxutenbHast OIIEHKA BBICTABISIETCS TOJBKO IMPHU YCIOBUU YCIHEIIHOTO BBITOJHEHUS
o0yJaromuMcsi BceX MPEIYyCMOTPEHHBIX MPOrpaMMOi JabopaTOpHBIX pabOT W KOHTPOJIBHBIX
MEPOIIPUATHHA.
7. [IpenBaputenbHas ouLeHKa oOBsABIsSeTCs oOydaromemycs. B ciydsae Hecormacus
oOyyaroIerocsi ¢ 0ObsSBICHHON OIEHKOM ¢ HMM NPOBOAMTCS MHIMBHIyaJbHOE coOeceloBaHME C
YY€TOM pe3yJIbTaTOB €ro OTBETA.
Bpemenn Ha NOArOTOBKY /Ul OTBETOB HAa JONOJIHMUTEIBHBIE BOIPOCHI HE IPENOCTABISAETCS.
Pemenne 00 OKOHYAaTeNnpHOM OIEHKE NPUHMMAET 3K3aMEHATOp Ha OCHOBAHHWU pPE3yJbTaTOB
NUCbMEHHOTO OTBeTa OOYyYaroIIerocss M €ro OTBETOB Ha JIOTOJIHUTENbHBbIE BOIPOCHI, MPHUYEM
IIPUOPUTET IIPU STOM OTAAETCS KAYECTBY OTBETOB Ha JIOIIOJHUTEIBHBIE BOIIPOCHL.
8. JlexTopy mpeaocTaBiIseTcsl IPaBO YCIEBAIOLUIMM B X0/I€ CEMECTpa 00y4YaroLUMMCs, CIaBILIUM
BCE KOHTPOJBbHBIE MEPOIPHSTHS, BBICTAaBUTh OLEHKY «YyIOBJIETBOPUTEIbHO» 0€3 IMpOBEICHUS
HK3aMEHa.

9. B CJIyua€ HCABKU 06yqa}01ueroc;1 Ha SK3aMEH B 3a4€THO-3K3aMEHAIlMOHHOM BEIOMOCTH
npenoaaBaTeyICM 3aIlIMCbIBACTCS — «HC ABUJICA».
10. ITocne sk3ameHa npenoaaBaTeib 00s13aH O(I)OpMI/ITB 3a4YCTHO-3K3aMCHAIIUOHHYIO BEIOMOCTb

YCTaHOBHeHHOﬁ (bOpMI)I " CIaTh €€ B ATUPCKIHNIO MHCTUTYTA B ICHb IPOBCACHUA DK3aMCHaA.

Metoandeckne peKOMEHIaluU ¥ BapUaHTHI 9K3aMEHAITMOHHBIX 331aHUH 00CYKIEHBI Ha 3aCeIaHIH
Kaeapel «_ » 202 1., npotokon Ne .




