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Oo0aacThb NPUMCHCHHA U HOPMATUBHbBIC CCBIJIIKHA

Hacrosimas mnporpamMMa ydeOHOM JIUCHUIUIMHBI YCTaHABIMBAET MHHUMAaJbHBIC
TpeOOBAHMS K 3HAHUSIM U YMEHUSM OOYYarolIerocs M ONpeAeseT COAEp:KaHue U BUJIbI
y4eOHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma npeaHazHayeHa Juisl IpenojaBaresei, BeAyIUX JaHHY0 TUCUUIIIUHY, U
oOyuvaromuxcs HampasiieHuss NoArotoBku 29.03.04 — «TexHonorus XyJ10KeCTBEHHOM
00pabOTKH MaTepUaIOBy, U3YYaAOIUX JUCHHUIUINHY «XUMHUS MaTEPUATIOBY.

[Iporpamma pazpaboTaHa B COOTBETCTBHUH C:

e @enepanbHbIM  TOCYAApCTBEHHBIM  OOpa3oBaTEIbHBIM  CTaHAAPTOM IO
HarpasiaeHuto noaArotoBku 29.03.04 TexHoI0TUs Xy0KECTBEHHOW 00pabOTKU
MarepuanioB (ypoBeHb OakanaBpuara), yrBepxkaeHHbIM nprkazom MOH P® ot
22 centsi6ps 2017 1. Ne 961;

e (OOpazoBatensHoit mnporpammort 29.03.04 TexHonorus Xya0XeCTBEHHOMN
o0paboTku MarepuanaoB (ypoBeHb OakajaBpuara), nNpoduiib MOATOTOBKH —
«/ln3aitH 1 KOHCTPYUPOBAHHUE PEKJIAMHBIX U apT-00BEKTOBY;

e PabounM yd4eOHBIM IIJJAHOM YHHBEPCUTETAa IO HAMNPABICHUIO MOJITOTOBKHU
29.03.04 TexHonorus XyJI0KECTBEHHOM 00pabOoTKM MaTepuaioB (ypoBEHb
OakanmaBpuata), Opowib MNOATOTOBKUM — «JlU3ailH W KOHCTpyHpPOBaHHE
PEKJIAMHBIX U apT-00BEKTOBY», roJ1 Havana o0yuenus 2023 r.

1. ]_[e.lll/l H 3aJa9Y1 OCBOCHHUA JUCHHUIIINHBI

K OCHOBHBIM meJIM OCBOCHHUSI AUCHUIUIMHBI «XUMHUS MATEPUAIIOB» CIEAYET
OTHECTH:
—  (¢opMupoBaHHE y  OOYyYalOLIUXCS  IEJOCTHOTO  €CTECTBEHHOHAYYHOT'O
MHUPOBO33PEHUS;
— HW3YUYEHHE TEOPETUUYECKUX OCHOB HEOPTraHMYECKOW W 0O0IIell XUMHU, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCIMHEHUN U UX CBOWCTB;
— (hopMUpOBaHKE HABBIKOB pa0OThl C XUMUYECKUMU BEIIECTBAMHU.
K ocHOBHBIM 3aJ1auaM OCBOCHUSI JAUCHUIUIMHBI «XUMHUS MaTEpUANIOB» CIEAYET
OTHECTH:
— OCBOEHHE OCHOBHBIX (DM3UKO-XMMHUYECKHUX METOJIOB aHAJIU3a BEIIECTB;
— (hopMuUpOBaHKE HABBIKOB pa0OThI CO CIPABOYHON XUMUUYECKOU JINTEPATYPOil;
— MNPUMEHEHUE TEOPETUYECKUX 3HAHMM W TPAKTUUECKUX HABBIKOB JJIS PEIICHUs
Hay4YHO-TEXHHUYECKHUX 3a/1au B Oyayiien npodeccuoHanbHON A TETbHOCTH.

B mnpouecce wusyueHuss AUCHUIUIUHBI «XUMHS MaTEpPUATIOB» 3aKIaJbIBacTCs
oO1ieHayuHbli 1 npodeccuoHanbHbIl GyHIaMEHT, (HOPMUPYIOTCSI OCHOBHBIE MPUEMBI
MO3HABATEIbHOU JIEATEIbHOCTH.

3HaHWE AUCHUIUIMHBI TO3BOJSET OOOCHOBAHHO TMOAXOAUTH K BBIIOJIHEHUIO
AKCIEPUMEHTANIbHBIX M J1a0OpaTOPHBIX MCCIEAOBAaHUN, TMOATOTOBKE TEXHUYECKUX
OTYETOB.



2. Mecto aucuuiuiaibl B crpykrype OOII 6akanaBpuara

HucuuminHa «XuMHST MaTepuaioB» OTHOCUTCS K OJIOKy MaTeMaTUYeCKuX U
€CTECTBEHHOHAYYHBIX YYEOHBIX AUCHUIUIMH O0A3aTeIbHOM YacTH Yy4eOHOro IIIaHa
OCHOBHOI 00pa3oBaTeIbLHON MpOorpaMMbl OakaiaBpuara.

Huciumnmuaa b1.1.12.4 «Xumus wmarepuanoB» B3aMMOCBSI3aHA JIOTHYECKH H
COJIEPKaTEIbHO-METOIUYECKH CO CIAEAYIOIMUMH TUCIUIUIMHAMU U MTPAKTUKaMHU Y4eOHOTO
wiana OOII:

B uacmu 6n10ka b1.1:
— be30macHOCTh XXU3HEAECATCIbHOCTH,
— OO1miee MaTepranoBeICHHE.

B uacmu 6noxa b1.2:

— Marepuainsl pekiIaMHbIX OOBEKTOB;

— JIakokpacouHble MaTEpPUAIIBI;

— OUBUKO-XUMUYECKasi CTaOUIbHOCTh MAaTEPUAJIOB;

— Dkoloruyeckass 0e30MacHOCTh M YTUJIU3AIUs XYJI0KECTBEHHO-MPOMBIIIIEHHBIX
00BEKTOB.

3. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs 1O JMCUHUILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTATAMHU 0CBOEHHS 00pa30BaTeJIbHOM
NPOrpamMMbl

B pe3ynbpTaTe OCBOCHMS IUCHUILUIUHBI «XHUMHUS MaTEpHUANOB» Yy OOydarolmuxcs
bopMUPYIOTCS CIIEIYIONINE KOMIIETEHIIMM W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOLIUE
pe3ynbTaThl 00yUYeHHUsI Kak 3Tan GOPMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIIUMN:

B pe3yabTaTte ocBOeHMsI

JEATEILHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
O0IIENHKEHEPHBIX
3HaHWI, METOJIOB
MaTeMaTU4eCKOro aHaIHu3a
Y MOJICJIMPOBAHUS

Kon o0pa3oBaTeJbLHOM Ilepedyenb MiIaHUpPYeMBbIX pe3yJbTATOB
KOMIIeTEHIIMH | MPOrpaMMbl 00y4ar0IIHiiCs 00yueHMs N0 TUCHMUILINHE
JI0JIKeH 00J1a1aTh
CrniocoOHOCTBIO penIaTh 3Hamb:
OIIK-1 BOIIPOCHI - METOJIbI U3MEPEHHS U 00PAOOTKH
npodeccHoHaIbHOM AKCIIEPUMEHTAIBHBIX JaHHBIX

ymemp:

- 00pabaTbIBaTh U MPEACTABIATH
AKCIIEPUMEHTAILHBIC TAHHBIC B BHJIE OTYECTOB
e1a0emn:

- CIOCOOHOCTBIO K CHCTEMATU3AIUU U 0000IIEHUIO
pe3yNbTaToB PabOTHI

4. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI

OO0mast TpyI0€MKOCTh TUCIUTIINHBI COCTaBISET 4 3a4E€THHIX CIUHHUIIBI, T.
akazieMu4eckux yaca (u3 Hux 96 4acoB — caMoCTOsITeNbHAsA paboTa 00yJaromuxcs).

e. 144



Pazpenbr guctuminHbl « XUMHST MaTEPHAIOB» H3Y4aloTCcs Ha TEPBOM Kypce B
MepBOM ceMecTpe: JeKiuu — 1 gac B Heaemto (16 gacoB), 1abopaTopHbIe pabOTHI — 2 Yaca
B Henento (32 vaca), popma KOHTPOJIS — IK3aAMEH.

CTpykTypa U cojaepxKaHue AUCIUIUIMHBI « XUMUS MaTEPHAIOB» IO CPOKaM U BHJIaM
paboTel oTpakeHs! B [Ipunoxenun 1.

Conepmanne pa3acjaoB IUCHUIIIINHDBI

Pazgen 1. O01masi u HeopraHu4ecKkass XumMms
Tema 1. BBegenue. Kitaccbl XUMHUYECKHX COeIHMHEHHI

Mecto xumum B psagy (QyHAaMeHTalbHbIX Hayk. [IpenMer u 3amaun XUMHH.
BaxHeiimme Kiacchl ¥ HOMEHKIIATYpa HEOPraHMYECKUX BemlecTB. [IpocTeie BemiecTsa.
Cnoxuble BemecTBa. Oxcunbl. ['MAPOKCUIBI: OCHOBaHMS, KHCIOTHI, aM(OTEpHbIC
rugpokcuabl. Conu. buHapHble cCOeTMHEHUS.

Tema 2. CTpoeHue aTOMA U NEPUOTUYECKUN 3AKOH

Crexnomerpruueckue 3akOHbl. COBPEMEHHOE COCTOSIHUE aTOMHO-MOJIEKYJIIPHOU
TEOpPUU. 3aKOHBI COXpaHEHHs. B3auMOCBSI3b MacChl U SJHEPTUU.

CoctaB aromoB. KopnyckynspHO-BOJIHOBOM nayanu3M. YpaBHeHue [limanka.
I'mnore3a ne bpoinsa. KBaHTOBOMEXxaHWYeckKass TeOpus CTpoeHHs aroma. [IpuHiun
HeompeneneHHocTu. BosHoBoe ypaBHeHne. KBaHTOBble uncia. DopMa TIpaHUYHOU
MOBEPXHOCTH AJEKTPOHHOU TNIOTHOCTU JJIA S-, p-, d- U f-aTroMHbIX opOutanet. [Tpunnun
[Taynu. ITpaBuino XyHaa. DIEKTPOHHOE CTPOEHUE ATOMOB JIEMEHTOB.

[Iepronnueckuil 3aKOH M mepuoanueckas cucrema snementos .M. Menzaeneena.
Crpyktypa u GpopMbl MEPUOUYECKON CUCTEMBI U UX CBSI3b C AIEKTPOHHBIM CTPOCHUEM
aTOMOB. s-, p-, d- m f-anementsl. llepuoguyeckne M HENEpUOAMYECKUE CBOWMCTBA
DJIEMEHTOB.

Tema 3. XumMnueckas CBf3b

CtpoeHue u cBOICTBa BeliecTBa. Tumbl XuUMHUYecKol cBs3u. KoBaieHTHas
(monsipHast 1 HenoJIsIpHAast CBsI3b). OCHOBHBIE XapAKTEPUCTUKHU KOBAJICHTHOU CBSI3H.

Merton Banentssix cBsizeil (MBC). Curma- u nu-cBsizu. ['ubpunnzanus aTOMHBIX
opOuTaneu.

Meton monekynsipabix opoutaneit (MO JIKAO). Cs3biBatomIye U pa3phIXJISIIOIINE
MOJIEKYJISIpHBIE OpOUTaIU. DIEKTPOHHOE CTPOEHUE JIBYXaTOMHBIX MOJIKYJIL.

XapakTepuUCTUKU B3aUMOJIEHCTBYIOIIUX aTOMOB: MTOTEHIIMANl MOHU3AIUHU, CPOJICTBO
K DJEKTPOHY, SJEKTPOOTPUIATENbHOCTb. HMOHHAasi CBSI3b Kak MpeNeNbHbIA Claydaid
KOBAJICHTHOM MOJISIPHOM CBSI3H.

JIoHOpHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUsl KOBAJIECHTHOMN CBSI3U.

KommnekcHble coeauHeHus. TUNMYHBIE KOMIUIEKCOOOPA30BATENIM U JIUTAHJIBI.
MoOHO- ¥ MOJMUJEHTATHBIE JIUTAH/bl. XeNaTHbIE KOMIUIEKCH. M30Mepus KOMILIEKCHBIX
coenuHenui. Knaccudukanuss u  HOMEHKJIATypa  KOMIUIEKCHBIX — COEIUHEHUM.
Jucconuanus KOMIUIEKCHBIX coeiMHeHnN. KoHCTaHTa HECTOMKOCTH KOMITJIEKCHOTO HOHA.
[IpuMeHeHne KOMIUIEKCHBIX COEUHEHUN.



ITepexomuble MeTaiuibl. Teopus KPUCTAJIIIMYECKOrO IMoJisl. HHU3KOCIIMHOBBIE U
BBICOKOCTIMHOBBIE KOMIUIEKCHI. JHEPrusi CTaOWIM3alUi KPUCTALUIMYECKUM TIOJIEM.
Okpacka KOMIIJIEKCOB.

BonoponHas cBa3b. Metamnyeckass CBsi3b. ATrperaTHO€ COCTOSIHME BEIIECTBA:
TBEplloe, KUJKoe, Ta3zoo0pasHoe. Kpucramiuueckoe u amMoppHOE COCTOSHUS.
Kpucrannuueckre pemeTku U 3J€MEHTapHbIE STYEUKU. XapaKTEPUCTUKH 3JIEMEHTAPHOU
a4eku. TUIbl KPUCTAIJIOB IO BHUAY XHUMHUYECKOW CBSI3M MEXAY CTPYKTYPHBIMH
eauHuaMu. JKuaKue KpucTalibl.

Tema 4. OcCHOBHbBIE 3AKOHOMEPHOCTH NIPOTCKAHUA XUMHUYCCKHUX peaKuuﬁ

JHepreTuKa U HANpPAaBJICHHE XUMMUYECKHUX MpoueccoB. [IoHITHE 0 XUMHUUYECKOU
TepMoauHaMmuke. TermnoBbie 3P HEKTh XUMUUECKUX PeaKIil. DK30- U SHIOTEPMUUYECKUE
peakunu. HanpasneHne caMONpoOn3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHM.

Xumuuyeckass KHHeTHKAa. XHUMHYeckoe paBHOBecHe. CKOPOCTb XHMHUYECKOUN
peakunu. 3aBUCUMOCTh CKOPOCTM XHUMHYECKOM peakluyd OT KOHIEHTpPAllMU. 3aKOH
JIIENCTBHUS MaccC.

3aBUCHUMOCTh CKOPOCTH peakiuu oT Ttemnepatypsl. [IpaBuno Baut-I'odda.
DHeprusi akTuBauuu YpaBHEHUE AppeHnyca. XUMHUUYECKHE PEAKIMU B TE€TEPOrE€HHBIX
cUcTeMax.

OOpatumble U HeoOpaTHUMbIe peakiuu. XuMmuuyeckoe paBHoBecue. KoHcTaHTa
XHMUYECKOro paBHOBecusa. CMenienne xumuueckoro pasHoBecus. [Tpunnun Jle [larense.
I'ereporenHoe paBHOBeCHE.

Tema 5. PacTtBopbI

MexaHnu3m 00pa3oBaHUs pACTBOPOB U UX KiIaCCU(DUKAIIUS.

Hctunnpie pactBopbel. OOmmMe cBoicTBa pacTBopoB. PacTBopuMocTh. CrocoOsbI
BBIPAKECHUS KOHLIIEHTPALUA PACTBOPOB.

PacTBOpBI-NEKTPOIUTBI. DIEKTPOJIUTHYECKAS AUCCOLMALMS B BOJHBIX PACTBOPax.
CunibHble W cnalble AAeKTponuThl. KOHCTaHTa W CTeNeHb JUCCOLMAIUU  CJ1aboro
3JIEKTPOJINTA.

3akoH pazbaBnenus OctBanbpiaa. Teopusi CUIBHBIX JIEKTPOJUTOB. AKTUBHOCTh U
kod(pdunreHT akTuBHOCTU. MlOHHAs cuiia pacTBopa.

HNonnoe npousseaenne Boasl. Bogoponnsiii nokasarens pH. Pacuer pH cunbHBIX 1
c1a0bIX KUCIOT U ocHOBaHUI. Metosl onpenenenus pH. Bydepusie pactBopsl. 'naponus
coneii. KoOHCTaHTa © cTeneHb TUIApPONU3a. [pyaHOPACTBOPUMBIE 3JIEKTPOJIUTHI.
PaBHOBecue ocanok — pactBop. [IponsBeaeHrne pacCTBOPUMOCTH.

Tema 6. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIE PE€aKIIuN. 3JleKTp0XI/IMH‘leCKI/Ie
npoueccol

OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. CTerneHb OoKucieHus. Baxneniue
OKHUCJIUTEIN U BOCCTAHOBUTEIIH.

YpaBHEHUE Hepncra. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN MMOTEHIAA.
HanpaBnenue npotekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITUMN.



DIIEKTPOAHBIA MOTeHUUANI. PsAn HanpsokeHuid. [anbBaHMYECKHE DBJIEMEHTHI.
DIIEKTPOABIXKYIIAS CHIIA. DJIEKTPOJIN3 KAK OKUCIUTEIBHO-BOCCTAHOBUTEBbHBIN ITPOIIECC.
DIIEKTPOIU3 BOAHBIX PACTBOPOB U PACIIIABOB COJIEH.

Pasznea 2. XumMus 3J1eMeHTOB
Tema 1. Xumus s-3JieMEHTOB

Bogopoa. Mecto Boaopona B mepuoanueckord cucreme. M3oTombel Bomopona.
AToOMapHbIA M MOJEKYJsApHbIH Boaopoa. CnocoObl monyueHus, (Quznueckue
XAMHAYECKHE CBOMCTBA Bogopoaa. ['mapunel. Bomxa. Ilepokcua Bogopoaa.

JueMeHTHI rJ1aBHOM moarpynnsl I rpynnsl. [lenounsie Mmetamnsl. Baxueimue
COEMHEHUSA C BOAOPOJIOM, KUCIOPOAOM. OKCHUIbI, TEPOKCUIBI U HAJIIIEPOKCHU/IBI.

JueMeHThI ri1aBHou nmoArpynnsl II rpynnsl. bepunnuii. Oxcna, ruaApoOKCua, X
CBOMCTBA W mosrydyeHue. ['maponu3 coneir. Marauil. [lonydyeHrne u CBOWCTBAa OKCUIA U
rugpokcuaa. lllenounozemenvHble 3meMeHThl. [lomydyeHne M CBOMCTBA OKCHIIOB U
TUAPOKCUIOB KaJbIIMs, CTPOHIIMS U Oapusl.

Tema 2. Xumus p-371eMEeHTOB

JuiemMenTsl riaapHoid moarpymmbl  VII  rpymmbl.  Tajgorensl.  OO6mias
XapaKTepUCTUKA TaJOreHOB (HAXOXJEHHWE B IMPHUPOJE, CTPOCHHE AaTOMOB, CTEIECHU
OKHUCIICHHUSI, METO/bl MOTy4YeHUs, (PU3NUECKUE U XUMHUUYECKue cBoiicTBa). [IpuMenenue
MPOCTHIX BEIIECTB U COEAMHEHUI TaJlOT€HOB.

DuieMeHThl ryaBHOM moAarpynnbl VI rpynmel. Xajabkorennl. OO0mias
XapaKTEPUCTHKA XAIbKOTE€HOB, aJuIOTponus XalbKkoreHoB. Kucinopona. Ctpoenne atoma u
MOJIEKYJIbI, MOJYyUYEHUE U CBOMCTBA Kuciaopoaa. O30H, ero noaydeHue u OHoJorndecKas
posib. Cepa. CepoBojmopoaHas KucioTa, cyiabduasl. [lonmyueHue u cBONCTBa OKCHAOB
cepol. Kucnopoansie kuciotsl cepbl. CynbdaThl, ux cBoicTBa. CeleH W TEIIyp Kak
aHasioru cepsl. [IpakTrueckoe NPUMEHEHUE XaIbKOTE€HOB U UX COCIMHEHHUI.

DJIeMeHThI IJIABHOM MOATrpynnbl V rpynnsl

OO6m1as xapakTepUCTUKA AIEMEHTOB MOTPYIIIIHI.

A3or. Hutpunsl. buonornueckas ponb azora. Conu ammonus. OKCUIBI a30Ta,
CTPOEHHUE, MOJIyYCHUE U XUMHUYECKUE CBOMCTBA. A30TUCTasi KHCJIOTA, €€ OKUCIUTEIbHO-
BOCCTAHOBUTEJbHAS AKTUBHOCTb. HUTpUTHI. A30THasi KHCIOTA, MOJYYEHUE U CBOWCTBA,
B3aMMOJICUCTBUE C MeTaulaMu U HeMetaiaMu. Hutpatel. A30THble yAOOpeHUs.
[IpumeHeHune a30Ta U €ro COeAUHEHU M.

®ochop. Kpucranmuueckue momudukaruu ¢ochopa. Coenunenus ¢ocdopa ¢
MetautaMu W HemeTamiamMu. Oxcuabl pocdopa. DochopHbIE KHUCTOTH, HUX COJHU.
[Ipumenenue docdopa u ero coenquuennii. CpaBHUTENbHAS XapaKTEPUCTUKA COEAUHEHUM
azora u pocdopa. DneMeHThl NOATPYNIIHI MBIIIbSIKA.

DJieMeHTHhI IJIaBHOM moarpynnsl IV rpynnsl

Yraepoa. @opmbl CylIECTBOBaHHMS NIPOCTOTO  BemiecTtBa. Heopranunueckue
coenuHeHus yriepoaa. CnocoOHOCTh aTOMOB Yrjiepoja OOpa3oBBIBaTh IIEMHBIE U
HUKINYECKUE CTPYKTYPHI.



Kpemumnii. CoequHeHHsI ¢ KUCIOPOJAOM M BOAOPOAOM. ['ajloreHuabl KpeMHUs, HUX
npuMeHeHne. KpeMmHueBble KHUCIOTHI, UX COJMH. 'maponu3 cuiukatoB. CHIMKAaThl B
npupoje. [loHsTHe 0 HEOpraHMYECKUX NOJIUMEpPax.

JueMeHThl moaArpynnbl repmanus. Onoo. CBunen. OU3NYECKHE U XUMUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB U KX COCTUHEHHM.

uieMeHThI rJ1aBHoi noarpynns! 111 rpynnsl

bop. DOnexrponHas cTtpykrypa aroma. CoeauHeHuss Oopa ¢ KHUCIOPOAOM,
rajoreHaMu, BOJOpoa0oM. bopHbIe KUCIOTHI U UX COJIH.

Amomuaui. CoeMHEHUA C TajoreHamu, KuciaopogoM. OKCHA WU THIPOKCHU]
ATIOMHUHUS, UX XUMUYECKUE CBOMCTBA. CoJiM aTtOMUHUS. [ MAPOIN3 CONEH AITFOMUHMS.

Hoarpynna reaus. baaroponsie ra3sl. COBpeMeHHask XapaKTEPUCTUKA JIEMEHTOB
MOJTPYIIBI.

Tema 3. Xumus d-3j1eMeHTOB

Xumus nepexogHbIx 3j1eMeHToB (d-371eMmeHTOB). PU3NYECKUe CBOMCTBA MPOCTHIX
BemecTB. CTENeHW OKUCIEHHS. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB M COCIMHEHHMN B mnepuojax U rpynmnax. l[lepexonHble 3JIEMEHTHI Kak
KoMIuiekcooOpazoBaTtenu. (OO030p XUMUM MEPEXOAHBIX DBJIEMEHTOB IO TPYIIaM.
[Toarpynna ckanausa. [loarpynna turana u BaHaguda. [loarpymma xpoma. Iloarpynma
Maprania. OneMeHTbl VIII rpynmbel. DjeMEHTHI TOATPYNNBl MEAW ©  LHAHKA.
PannoakTuBHbBIE 3JIEMEHTHI.

Pasznen 3. AHaauTH4YecKas XUMHUSA

Tema 1. KauvectBennsnlii anaam3. Kiaccuduxanus wmeromoB ananmza. Crnoco0
BBITIOJTHEHUS aHaIUTH4YecKuX peakiuid. Kiaccudukanus aHaTUTUYECKUX PEAKIIUM.
JIpoOHbINt U cucTeMHbI aHanu3. Pa3neneHrne KaTUOHOB M aHHMOHOB HAa aHAIMTHYECKHUE
TPYMIIBL.

Tema 2. KosimyecTBeHHBIN aHaJu3. MeTOAbI KOJINYECTBEHHOTO aHaIn3a. XMMHUYECKHE
METOJbI aHAIN3a. TUTPUMETPUUYECKUIN METOJ aHAJIN3a. 3aKOH SKBUBAJICHTHOCTH. MeTOIbI
YCTAHOBJIEHHSI TOYEK SKBHBAICHTHOCTU. KHCIOTHO-OCHOBHOE TUTpoBaHue. Kpusbie
TUTPOBAHUSI.

5. O0pa3oBaTesibHbIE TEXHOJOTHH

Mertonuka mnpenofaBaHus JUCHUILUIMHBI «XUMHUS MaTEpUAJIOB» U peanu3aius
KOMIETEHTHOCTHOTI'O MOJIX0/1a B U3JIOKEHUH U BOCIIPUATHH MaTepuaja mpeaycMaTpuBaeT
MCIIOJb30BaHUE CICAYIOIINX aKTUBHBIX U HHTEPAKTUBHBIX (DOPM MPOBEACHUS TPYIIOBBIX,
WHJIUBUAYAJIbHBIX, ayUTOPHBIX 3aHATUM B COYETAHUU C BHEAYIUTOPHOUM pabOTOM C ETbI0
(dbopmupoBaHUs ¥ pa3BUTHS TPOPECCUOHATBLHBIX HABBIKOB O0yYaIOIIUXCS:

® [IOJrOTOBKA K BBIMOJHEHUIO TA0OPATOPHBIX padOT B 1a00OpaTOPUIX BY3a;

® Opranmu3anusi U MPOBEJACHUE TEKYIIEro KOHTPOJISI 3HAHUM OOydaroumuxcs B
dbopme 6J1aHKOBOTO U (UJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS,

® [IOJrOTOBKA K KOHTPOJIbHBIM pa00OTaM U UX BHITIOJTHEHUE B Ay IUTOPUSIX BY3a;



® [IOJrOTOBKA U MPOBEJACHUE MPOMEKYTOUHOTO KOHTPOJISI 3HAHUIN 00YyUaIOIINXCs
B (popMme 3K3ameHa.
3aHATHS JEKIIMOHHOTO TUIa COCTaBIISIIOT 33% OT 00beMa KOHTAKTHOM PaOOTHI.

6. OneHoOYHBbIE CpeaCTBA AJISl TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCcTAllMM 110 MTOraM OCBOCHMS AUCHHUILINHBI U Y4eOHO-MeTOAnYecKoe
o0ecrneyeHne caMOCTOATENIbHON PA00THI 00y4aIOLIUXCH

B npounecce 00yueHuss HCHOJIB3YIOTCS —CIEIYIOIIUME OLEHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl OOYYalOIIUXCS, OLIEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

— MOATOTOBKA K BBIMOJHEHUIO 1a00PAaTOPHBIX PA0OT U UX 3aIlUTa;
— KOHTPOJBHBIE BOMPOCH U 3aAaHus B (opMe OJAHKOBOTO U (WJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS JJIsI KOHTPOJISI OCBOCHUSI 00YUYAIOIIUMUCS Pa3/IesIOB TUCIUIUIUHBI.

O1eHOYHBIE CPECTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH TPHUBEACHBI B pasieiie
(hoH1a OLICHOYHBIX CPEICTB.

OOpa3Iel TECTOBBIX 3aJjaHUi, KOHTPOJBHBIX BOTIPOCOB U 3aJaHUU IS MPOBEICHUS
TEKYIEro W MPOMEKYTOYHOTO KOHTPOJIS, SK3aMEHAIMOHHBIX OWJIETOB, MPUBEICHHI B
MIPUJIOKEHUH 3.

6.1. ®oH/ OLICHOYHBIX CPEICTB AJIs IPOBeICHUS NMPOMEKYTOYHOM aTTeCTALMHU
o0yyaromuxcst Mo AMCUMILIMHE (MOLYJIIO)

6.1.1. Ilepeuenb KoMIeTEeHIIUII ¢ YKa3aHHEM 3TanoB UX (JOpMHUPOBAHNS B
npoiecce 0CBOCHU 00pa3oBaTeJbHOMH MPOrPaMMbI

B pesynapTare OCBOEHUS AUCHUILIMHBI (MOIYJsl) (OPMUPYIOTCS CIEAyIOIIUE
KOMIETEHIIUHN:

Kon B pe3ysabTate ocBoeHHs1 00pa30BaTeJbLHONH MPOrpaMMbl 00y4aronuiics
KOMIIETEHIIUH JO0JIZKeH 00J1a1aTh
OIIK-1 CriocoOHOCTBIO pemaTh BOMPOCH NMPO(ECCHOHAIBHOW AESITEeNbHOCTH Ha

OCHOBC CCTCCTBCHHOHAYYHBLIX U 06H_[€I/IH)K6HepHBIX 3HaHHf/'I, MCTOOOB
MaTEMaTUYCCKOT O aHAJIN3a U MOACTIUPOBAHUA

B nporuecce ocBoeHust 00pa3oBaTeabHON TPOrpaMMbl JAHHBIE KOMIIETEHIIUU, B TOM
YUCJIE UX OTHACIbHBIE KOMIIOHEHTHI, (OPMUPYIOTCS TOITAIHO B XOAE OCBOCHUSA
00y4YaromMUMUCs AUCIHUIIINH (MOyJel), MPAKTUK B COOTBETCTBUM C YUYE€OHBIM IUIAHOM U
KaJICHIApHBIM rpadukoM yueOHOro mpoliecca.



6.1.2. Onucanue nmoka3sarejeil U KpUTepUeB OLICHUBAHUS KOMIIETCHIIUM,

(l)Ole/lpyeMLIX o uTOoraM OCBOCHUA NUCIHUIIJINHBI, OIIMCAHHC IIIKAJ OICHUBAHUA

[TokazareneM OlEHUBAHUS KOMIIETEHIINI Ha pa3IMYHBIX ATanax ux GopMUpOBaHUs

ABIIACTCA AOCTHIXKCHHC O6yanOH_II/IMI/IC$I IUIaHUPYCMBIX PC3YJIbTATOB O6y‘IeHI/IH oo

JTUCHUTUIUHE (MOJYJIIO).

Kputepun onennBanns

IHoxa3aTtean
2 3 4 5
OIIK-1. CriocoObHOCTh ~ pemiaTb  BONPOCHL  MPO(ECCHOHATBHONW  AEATENBHOCTH HA  OCHOBE
€CTECTBCHHOHAYYHBIX U OOIICHMH)KEHEPHBIX 3HAHHWHA, METOJOB MAaTEMaTHYeCKOro aHaimm3a |
MOJEIUPOBAHUS.
3HATh: Obyuatomuiics Ob6yuatomuiics Ob6yuatomuiics Ob6yuatomuiics
METO/BI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HU3MEpEeHHs U MOJIHOE OTCYTCTBUE | HEMOJHOE COOTBETCTBHE | YACTHYHOE MOJTHOE
00paboTKH 150071 CIIEAYIOIIMX 3HAHUH: COOTBETCTBHE COOTBETCTBHE
9KCHEPUMEHTANIbH | HEIOCTAaTOYHOE METOAOB U3MEPEHUS U CIIEAYIOIIMX 3HAHUN: | CIEHYIOIIUX
BIX TAaHHBIX COOTBETCTBHE 00paboTKH METOAOB U3MEPCHUSI | 3HAHH: METOJIOB
CIIEAYIOIINX SKCHEPUMEHTATBHBIX u 00paboTKH HU3MEpEeHHs U
3HAHWH: METOJIOB JaHHBIX. SKCIEPUMEHTAIBHBIX | 00paboTKH
U3MEpEeHHs U HonyckaroTcst JaHHBIX. 9KCIEPUMEHTAIILH
00paboTKH 3HAYMUTENbHBIE OMOKY, | JlomyckaroTcs BIX JTaHHBIX.
SKCIEPUMEHTAIILHBI | MPOSBIISCTCS HE3HAYUTEIIbHbIC CB0o0OoHO
X JaHHBIX HEIOCTaTOYHOCTh omuoKH, orepupyer
3HAHWMH, 110 pSAY HETOYHOCTH, nproOpeTEHHBIMU
noKasareneH, 3aTpyIHEHHS IPU 3HAHUSAMH
o0ydJarouuiics AQHAITNTHYECKUX
UCIIBITHIBACT OTeparusIx
3HAYHUTEIILHBIC
3aTpyHEHHS TIPH
OTIEPUPOBAHUU
3HAHUSMH TIPH UX
nepeHoce Ha HOBbIE
CHUTYaIUU
YMeTh: OOyuaromuiics He | OOyyaromumics OOyuaromuiics OO0yuaromuiics
00pabaTeIBaTh U yMEeT WX B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MPEACTaBIATh HEIOCTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUUHOE MOJTHOE
9KCHEPUMEHTANIBH | CTETICHH yMEET CIIEAYIOIINX YMEHUIH: COOTBETCTBHE COOTBETCTBHE
ble JaHHBIC B BUAE | 00pabaThiBaTh U 00pabaTeIBaTh U CIIEAYIOIINX YMEHHIA: | CIEIYIOIINX
OTYETOB MPEACTaBIATh MPEACTaBIATh 00pabaTeIBaTh U YMEHHUI:
9KCHEPUMEHTAIIBHBI | SKCIIEpUMEHTAILHBIE MPEACTaBIATh oOpabatbiBaTh U
¢ JaHHbIE B BUJIE JaHHBIC B BUJIE OTYETOB. | SKCHEPUMEHTAIbHBIE | MPEACTaBIATH
OTYETOB HonyckaroTcst JaHHBIC B BHJE SKCIEPUMEHTAIILH
3HAYHUTENIbHBIE OIIMOKH, | OTYETOB. Y MEHUS b€ JaHHBIC B BUJC
MPOSIBIISIETCS OCBOCHBI, HO OTYETOB.
HEIOCTaTOYHOCTh JOITYCKAIOTCSI CB00O0IHO
YMEHHH, 10 Py HE3HAYUTEIIbHbIC orepupyer
noKasarenew, omuoKH, nproOpeTEHHBIMU
o0ydJarouuiics HETOYHOCTH, YMCHHSMH,
UCIIBITHIBACT 3aTpyJHEHHS TIPH NPUMEHSET UX B
3HAYHUTEIILHBIC AQHATNTHYECKUX CHTYAIIHSIX
3aTpyAHEHHS IpU oIepaIusix, nepeHoce




OTIEPUPOBAHUU YMEHUI Ha HOBBIE, TOBBIILICHHOM
YMEHUSIMH TIPU UX HECTaH/JapTHBIE CIIO’KHOCTH
nepeHoce Ha HOBBIE CUTYyaluu
CUTYyaluu

BJIAJETh: O6yuatomuiicst He | OOyuaromuiics Bnageer | OOydarommiics Ob6yuatomuiicst B

CIIOCOOHOCTBIO K
CACTEMATHU3ALUNA U

BJIaJcET WIN B
HETOCTAaTOUYHOU

CIIOCOOHOCTBIO K
CACTEMATHU3ALANA U

YaCTUYHO BIIAEET
CIIOCOOHOCTBIO K

IIOJIHOM 00BEME
BJIAJEET

000011IEHHIO CTENEHH BIaJEET 000011IEHHIO CHCTEMATHU3AlUH U CIIOCOOHOCTBIO K
pe3yabTaTOB CIIOCOOHOCTBIO K pe3yabTaTOB PabOTHl B | OOOOIICHUIO CHUCTEMATU3aLUU U
paboTHI CUCTEMATH3alMU U | HEIOJIHOM 00bEME, pe3yabTaTOB PAObOTHI, | OOOOIICHUIO
000011EeH1TO JIOTTYCKAOTCSI HABBIKA OCBOCHBI, HO | Pe3y/bTaToOB
pe3yabTaTOB 3HAYHUTENbHBIC OMUOKH, | JOMYCKAIOTCS padoTHI,
paboTHI MPOSIBIIETCS HE3HAYUTEIbHEIE CcBOOOIHO
HEIOCTATOYHOCTH OIIMOKH, MPUMEHSICT
BJIaJICHYS HABBIKAMU 10 | HETOYHOCTH, MOJIYYCHHBIC
psily MoKas3aTeseH, 3aTpyAHCHHS TIPU HAaBBLIKU B
00yJaromHiAcs AHATUTUYECKUX CUTYyaIUsIX
HCIBITEIBAET OTIEPAITUSIX, IEPEHOCE | TOBBIIICHHON
3HAYUTEIBHEIE YMEHUI Ha HOBBIE, CJI0KHOCTH
3aTpyAHCHHS TIPU HECTaHIaPTHBIC
MPUMEHEHUH HABBIKOB B | CHUTyalluu

HOBBIX CUTYyallUIX

IIxamnbr OLICHWBAHUWA PE3YyJIbTATOB HpOMC)KYTO‘{HOI)'I aTTeCTallu U UX OIIMCAHHC!:

(I)opMa l'[pOMe)KyTO‘lHOﬁ aTrTeCTalluiu: JK3aMCH

[IpomexyTouHast arrectanus oOyyaromuxcs B (popMe 3K3amMeHa MPOBOJUTCA IO
pe3yiibTaTaM BBIMIOJHEHUS! BCEX BUJIOB Y4EOHOUM pabOThI, MPEIyCMOTPEHHBIX yUEOHBIM
IJJAHOM TI0 JAaHHOW JUCHUIUIMHE (MOMYJII0), MPU 3TOM YUUTHIBAIOTCS PE3YJIbTaTh
TEKYIIIero KOHTPOJISI YCIIEBAaeMOCTH B TeueHue cemecTpa. OleHKa CTENEHU JOCTUKEHUS
OoOy4aroImMUMUCs TUIAHUPYEMBIX pEe3yJIbTaTOB OOy4YEHUS MO AUCHUIUIMHE (MOJIYJIIO)
MPOBOAMUTCS TMpernojaBaresieM, BEAYIIUM 3aHITUS MO AUCHUILIMHE (MOJIYJI0) METOAOM
AKCIIEPTHOU OIICHKH

[To uToram mMpomMexKyTOUHOU aTTeCTAIUU [0 JUCHUIUIUHE (MOIYIIO) BHICTABISETCS
OIICHKA «OTJIMYHOY, «XOPOILIO», KYJOBIECTBOPUTEIHHO» UIIU «HEYIOBIECTBOPUTEIHHO.

K  mpomexyTouHOW — aTTecTallMd  JONMYCKAIOTCA  TOJIBKO  oOydaromuecs,
BBITIOJTHUBIIIUE BCE BUJIbI YUEOHOU pabOThI, MPEyCMOTPEHHBIE pabouell mporpaMMon Mo
JTUCHUIUINHE «XUMHUSI MAaTEPUATIOBY»: MPOILTH MIPOMEKYTOUHBIA KOHTPOJIb, BHITIOJHUIN U
3aIUTIIN JIa0OpaTOPHbBIE PAOOTHI.

JK3aMeH NPOBOAUTCH B MUCbMEHHOM BHJIE.

HIxkaJbl olleHUBAHUS U UX ONMCAHHE

Ixana omeHNBAHUA Onucanne

BrimonHeHsl Bce BUABI yueOHOW pabOTHI, MPEeIyCMOTPEHHBIE Y4eOHBIM
mwaHoM. OOyyaromuiics JeMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBHIKOB IOKAa3aTellsiM, MPUBEACHHBIM B TalOnMLax, cBOOOIHO

OTIuyHO




OICPUpPYCT HpI/I06peTCHHI>IMI/I 3HaHHUAMU, YMCHHAMU, HaBBIKaMH,
MPUMCHSICT UX B CUTyallUuAX MOBBIIICHHOM CII0KHOCTH

BrimonHeHsl Bce BUABI yueOHOW pabOTHI, MPEeIyCMOTPEHHBIE Y4EeOHBIM
mwiaHoM. OOy4aromuiicss JIEeMOHCTPHpPYET YacTHYHOE COOTBETCTBHE
3HAaHWH, YMEHHi, HaBBHIKOB TIOKa3aTesiM, NPUBEACHHBIM B TaOIUIax,
OlEpUpYyeT TPUOOPETCHHBIMH  3HAHUSMH, YMCHHUSMH, HAaBBIKAMH,
NPUMEHSIET UX B APYTruX cuTyauusx. IIpm 3ToM MOTryT OBITH AOMYyIIECHBI
HE3HAYUTEIbHbIC OIINOKH, HETOYHOCTH, 3aTPYAHEHHS IPU aHATUTHYECKUX
onepanysx, NepeHoce 3HAaHWW W yMEHMM Ha HOBBIE, HECTaHJApTHBIC
CUTYyaluu

Xoporio

BrimonHeHsl Bce BUABI yueOHOW pabOTHI, MPeoyCMOTPEHHBIE Y4eOHBIM
mtaHoM. O0yYaroNuiicss AEMOHCTPUPYET HETIOTHOE COOTBETCTBUE 3HAHUIA,
YMEHU, HAaBBIKOB IOKa3aTellsiM, MPUBEICHHBIM B Tabmumax. [Ipu stom
MOTYT OBITh JOIYIICHbI 3HAYNTEIbHBIEC OIIUOKH, HETOUHOCTH, 3aTPYAHECHHS
MIpY aHAJINTHYECKHUX ONepalnusaX, MepeHoce 3HaHUH M yMEHHWH Ha HOBBIE
CUTYyaluu

yI[OBJ'ICTBOpI/ITeJ'H:HO

He BrimonHen oauH i 6oee BUAOB yueOHOH pabOoThL, TPeyCMOTPEHHBIX
yueOHpIM  TuiaHoM.  OOydvamomuiicss ~ AEMOHCTPUPYET  HETOJIHOE
COOTBETCTBHE 3HaHWH, YMEHHI, HaBBIKOB MOKA3aTENsIM, IPUBEIACHHBIM B
HeynosnerBoputensHo | Tabnumax, J0MyCKalOTCS 3HAUNTENbHBIE OLTHOKH, IPOSBIISIETCS OTCYTCTBHE
3HAaHWH, YMEHHMH, HAaBBIKOB MO pALy IOKa3zaresed, oOyuaromuiics
HCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS TIPY ONIEPUPOBAHUH 3HAHUSAMU U
YMEHMSAMH IPU UX NEPEHOCE HA HOBBIE CUTYaIlUU

@DOoH/IbI OIICHOYHBIX CPEACTB IpeaAcTaBicHbl B [Ipunoxenun 2.

7. Y4eOHO-MeTOAMYECKOe U MHPOPMAIIMOHHOE o0ecniedyeHre TN CIMIIJINHbI

a) OCHOBHAs JMTepaTypa:
1. AxmeroB, H.C. OOmass u HeopraHuyeckass XUMHUS: YUYEOHHUK [DJIEKTPOHHBIH

pecypc] / H.C. AxmeToB. — 9-¢ u3a., ctep. — Dnextpon. nad. —CII10.: Jlanp, 2018. — 744
c. — URL: https://e.lanbook.com/book/107904
2. AxmeroB, H.C. JlaGopaTopHble U CEeMHHApCKue 3aHATHS TI0 OOIEeH u

Heopranndeckon xumuu. [DnektpoHHsit pecypc] / H.C. Axmero, M.K. A3u3zona,
JLU. baneiruna. — OnektpoH. gaH. — CII0.: Jlaws, 2014. — 368 c¢. — URL:
https://e.lanbook.com/book/50685

3. TI'munka, H.JI. O0mas xumusi: yueOHUK AJ1 OaKaiaBpOB HEXUM. CIIELl. BBICII. Y4eO.

3aBenenui / H.JI. ['munka; nox pen. n-pa ¢gapm. Hayk, a-pa nen. Hayk, npod. B.A.
[TonkoBa, n-pa xum. Hayk, mpod. A.B. baOkoBa. — 18-e uzn., nepepald. u 101.; B mep.
— M.: IOpaiit, 2012. — 898 c.

4. Xwumusd: nadbopaTopHble pabOThl U PYKOBOJCTBO ISl CAMOCTOSITEILHON pabOoThI 1O
coen.: 261202.65, 150601.65, 261201.65. YU.1 / M-Bo oOpa3zoBanus u Hayku P®;
MI'VII; coct.: U.B. bBypt, A.M. lllannoBanos. —-M.: MI'VII, 2010. — 106 c.



0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

1. Mudraxoa, H.III. OO6mas u HeopraHuueckas XuUMHs: y4deOHOe TmOcoOUe
[Onextponusiii pecypc] / H.I. Mudraxosa, T.II. IlerpoBa; mox pea. A.M.
Ky3nenoBa; MuHnuctepctBo oOpa3oBanusi u Hayku Poccum, Kazanckuit
HAIIMOHAJIbHBIM HMCCIIEIOBATENbCKAN TEXHOJIOTHYECKUN yHHBepcuTeT. — KazaHsb:
KHUTY, 2017. 408 c.: TaOII., CXEM., W1 - URL:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmeroB, H.C. O6mas u Heopranuueckass xumusi: yuyeOHuk mist By3oB / H.C.
AxmeTtoB. — 7-e u3a. crepeotun. — M.: Beicmias mkona, 2009. — 743 c.

3. Xwumwms: mabopatopubie paboTel s crem.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpa3zoBanusi u Hayku PD; Denep.
areHTcTBO mo oOpaszoBanmio; MI'VII; coct. FO.A. Komkos, E.I'. KomkoBa. — M.:
MI'VII, 2007. -172 c.

4. Heopranuueckass XuUMHs: BEChb IIKOJIBHBIM Kypc B Tabnumax / coct. H.B.

Mankesud. — 9-e n3g. — Musnck: bykmacrep: Kyssma, 2015. — 416 c.

B) MPOrpaMMHoOe oOecrevyeHue U HHTePHeT-pPecypcChl:

[IporpamMmMHOe obecrieueHre HE TPELyCMOTPEHO.

HNHTepHET-pecypchl  BKJIIOYAIOT  YYeOHO-METONWYECKHE  MaTepuaibl B
ANIEKTPOHHOM BHJIE, TpEJCTaBIeHHbIe Ha calTe http://mospolytech.ru B paznene

DnekTpoHHas oubnuoreka http.//elib.mgup.ru.

[Tonme3nple  yueOHO-MeTOAMYECKHME U HWH(DOpPMAIMOHHBIE  MaTepHUAaIbI
MpEACTaBJICHBI HA CalTax:
1. Xumuueckas sHuuknonenus. Pexum nocryna: http:// www.xumuk.ru/encyklopedia,

CBOOOIHBIN

2.3amayHuK 1O OOmEed MW  HeopraHmyecko xumuu. Pexum  gocTymna:
http://alhimik.ru/zadachnik/content.html, cBoOOHEINI

3. Heopranuueckass xumusa. Kartanor. EamHoe okHO mocTyma K oOpa3oBaTelbHBIM

pecypcam: http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7.4, cBOOOAHBII

r) DIIEKTPOHHBIE oOpa3oBaTeabHbIE pecypcehl
https://online.mospolytech.ru/course/view.php?id=4361

8. MaTepnaﬂbHO-TexnnquKoe o0ecmeueHue ANCIHHUIIINHBI

Jlekuu 1 nabopaTopHbIe 3aHSATUS MPOBOASITCS B CHEIUATU3UPOBAHHON y4eOHOM
naboparopun  kadenapsl «VIHHOBAaIIMOHHBIE MaTepUallbl MPUHTMEIUAUHIYCTPUNY,
OCHAIIEHHON COOTBETCTBYIOIIMMU MPUOOpaMH, 00OPYIOBAHUEM U PEAKTHUBAMH.



OcHOBHOI  mepedyeHb  NpUOOPOB, OOOpPYAOBaHUS U  MPUHAMICIKHOCTEH,
UCIOJB3YEMBIX  TPU  MOJTOTOBKE W TPOBEJAEHUU  JA0OpaTOpHBIX  padoT:
doroanextpokanopumerp KOK-3, nonspumerp CM-3; Becwl ananutuueckue BJI-200,
BJI-500, Becbr Texunuueckue BT-500; TtepMoMeTpbl 1a00OpaTOpHBIE CTEKJISHHBIC,
CIIUPTOBKH; OaHsl BOJISIHAS; IITATUBBI JJIsl TPOOUPOK, MITATUBBl (PU3HUYECKUE; YCTAHOBKU
JUIsL TUTpOBaHUs (ILITaTUB, OIOpPETKA); HOXKHUIIBI; CEKYHJIOMEp JabopaTOpHBIM; HaOop
1abopaTopHOM MOCYAbl: MPOOUPKHU, MEPHBIEC HIIMHAPHI, MEPHbIE KOJIOBI; XUMUYECKHUE
pPEaKTUBBI (KUCIOTHI, IIEJIOYHU, COJU, METAJIb); JJabopaTopHOEe 000pYyAOBaHUE; HIKAPHI
JUTSl XpaHEHUS! PEAaKTUBOB U XUMUUYECKOM MOCY/IbI; BBITS)KHASI BEHTUJISLIMSL.

HaGop HeoOxoauMoro o0opyoBaHUsI U PEAKTUBOB OOECIEYMBAET BO3MOXKHOCTH
peanuzanuu  J1a00paTOpHBIX paboT, NPEeAYyCMOTPEHHBIX mporpamMmmoil. B ciydae
OTCYTCTBUSL HEOOXOJUMBIX MPUOOPOB, OOYYAIOIIMECS HCHOJb3YIOT WHTEPAKTUBHBIN
Marepual.

VYyeOHbIe U BCIOMOTaTeIbHbBIE Ay IUTOPUU PACTIONOKEHBI B yueOHOM Kopityce Nel
o agpecy: r. Mockga, yi. [IpaaumnukoBa, 1. 2a, aya. 1307.

Aymuropus 1307 — 94,4 m?, naGoparopus Ha 40 MocagoYHEIX MECT.

9. MeTtoaundyeckue PEKOMECHAANUA 1A CaMOCTOSITEJIbHOM paGOTLI oﬁyqamumxcﬂ

B ocHOBe camocTosITeNbHOM pabOoThl 00yYarOIIUXCA JIekKaT: CoAepkaHue padbouei
y4eOHON TpPOTpaMMBbl, BOMPOCHI ISl MOATOTOBKA K KOHTPOJBHBEIM pa0oTaMm, a TaKkKe
CaMOCTOATENLHOE N3y4eHue IHTepHeT-pecypcoB.

[Tpuctymast k paboTe, KaKIbI 00y4JarONUiACs TOKEH MPUHUMATh BO BHUMAaHUE
CJIEYIONTHE TTOJIOXKEHUS: TUCIUTUINHA MTOCTPOSHA M0 MOAYJILHOMY TPUHIIHITY, KasKIIbIi
MOJIYJIb MPEJICTABIISIET COOOM JTIOTUUECKHU 3aBEPIIECHHBIN pa3/ien Kypca.

JleKnnOHHBbIE 3aHATHA TIOCBSIICHBI PACCMOTPEHHUIO KIIFOYEBBIX, 0a30BBIX
MOJIOKEHUH Kypca U pPa3bsICHCHHUIO YUEOHBIX 33JJaHN/, BEIHOCHMBIX Ha CAMOCTOSITEITHHYTO
popadoTKy.

JlabopaTtopHble padoThl  TIpeAHA3HAYEHBI JUIsI  MPUOOPETEHUS  OMBITA
MPAKTUYECKON peaan3alud OCHOBHOW 00pa30BaTEbHOW MpPOrpaMMbl. MeToaumdecKue
yKa3aHus K J1abopaTOpHBIM paboTaM MpopadaThiBAIOTCA OOYYaIOMIMMHUCS BO BpeMs
CaMOCTOSATENLHON MOATOTOBKH. HeoOXoauMblli YpOBEHb TOJITOTOBKH KOHTPOJHPYETCS
repe1 MpoBeASHUEM J1a00pPaTOPHBIX padoT.

CamocrosiTeibHasi padoTa 00ydJarOIMUXCs BKIIOYAET MPOPabOTKY JEKIIMOHHOTO
Kypca, odopmiienre JnabopatopHbix pabor u 1np. CamocrtosiTenpHas paboTta
MpeaycCMaTpuBaeT HE TOJHKO MPOpPabOTKYy MaTepHalioB JIEKIIMOHHOTO Kypca, HO M UX
pacIiFipeHre B Pe3yJIbTaTe MOWCKA, aHaIW3a, CTPYKTYPUPOBAHUS W TPEICTABICHUS B
KOMITAKTHOM BHJI€ COBPEMEHHOHN MH(GOPMAIIIH M3 BCEX BO3MOKHBIX UCTOUHUKOB.

Texkyuiuii KOHTPOJIb TPOBOIUTCS B TCUCHHE KAXKIOTO MOJIYJsl, €T0 HUTOTOBHIE
pe3yNbTaThl CKJIANBIBAIOTCS W3 OICHOK TIO0 CIEAYIONIUMH BHJIaM KOHTPOJIBHBIX
MEPOTPUSITHN:

. 3amuTa J1a00paTOpHBIX padoT;



. KOHTPOJIbHBIE paOOTHI;

. paboTa Ha JIEKIUSIX U Ta00PATOPHBIX 3aHATUSIX.

OcBoeHME TUCHUILIMHBI, €€ YCHEITHOE 3aBepIIeHNE Ha CTaluh MPOMEXYTOUYHOTO
KOHTPOJISl BO3MOXHO TOJIBKO MPH PETYIIIPHON paboTe BO BpeMsl CeMeCTpa U MIIAaHOMEPHOM
MPOXOXKJIEHUU TEKYIIETO KOHTPOJIS.

Jns 3aBepuieHuss pabOThl B ceMecTpe OOydaroumuidicsi JOJKEH BBIMOJHHUTH BCE
nabopaTtopHbie pabOThl, KOHTPOJIbHBIE MEPONIPUSATHSL.

IIpomexyTouHasi aTrTecTalus IO JUCIUIUIMHE MPOXOAUT B (OpME IK3aMeHa.
OcBoeHME KIIOYEBbIX, 0a30BbIX MOJIOKEHUNU MUCIUIUIMHBI, COCTABJISIONINX OCHOBY
OCTaTOYHBIX 3HAHUU MO HEM, IPOBOJUTCS MPU MOJATOTOBKE K Ca4e IK3aMEeHa.

10. MeTtoaudeckue PEKOMEHIAIIUA NJIA IIpenmoaaBaTe/isd

PekoMeHmyeTCsl MUPOKOE MCIIONH30BAHUE AaKTUBHBIX W MHTEPAKTUBHBIX METOJIOB
oOydenwusi, (OHIOB OIICHOYHBIX CPEJCTB, BKJIIOYAIONIMX TECThl W THUIIOBHIC 3a/IaHMSI,
MO3BOJISIONINE OTICHUTH 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITCTCHITHA.

[Tpu mpoBeaeHNN Ta00PATOPHOTO MPAKTUKYMa HEOOXOIUMO CO3/IaTh YCIOBUS IS
MaKCHUMAaJIbHO CAMOCTOSITEIIBHOTO BBITTOJTHEHHS O0yJarOIIMMHUCS JIA00OPATOPHBIX paboT.

[Tpu mpoBeneHny 1a60PaTOPHOTO 3aHATHSI MPETIOAABATEITIO0 PEKOMEHIYCTCS:

1. Onienka paboThl 00yYaroIerocs B JIaDOpaTOPUH U TIOJIYYEHHBIX UM PE3YIhTATOB
(c oreHKoOi1).

2. ITpoBepka oT4yeTa 0 BBHIOJHEHHOM Ja00paTOpHOI padoTe (C OIEHKOH).

3. I[IpoBenenue 3anIuThl 1a00paTOPHOI PabOTHI (B YCTHOU MIIM TECTOBOM (hopMme) 1o
TEOPETUYECKOMY U MPAKTUUECKOMY MaTepuaiy J1abopaTopHOU pabOThI (C OLEHKOM).

[Ipu 3amuTe nabopaTopHOl pabOTHl OO0ydYAOUIUMNCA JOJMKEH YMETh OOBSICHSTH
IIeJTH, 3a]1a4¥, XOJl MPOBECHHUS IKCIIEPUMEHTOB, UX PE3YJIbTAThI, C/IeJTaHHBIC BHIBOJIBI. B
MpoIlecce TPOBEICHHSI OMBITOB OOYYArOINIMECs PACHIUPSIIOT CBOW MPEACTABICHUS O
BEII[ECTBAX, MX CBOMCTBAX, MPUOOPETAIOT MPAKTUICCKUE HABBIKH.

B xone mpoBeaeHus 3aHATHUN OOydaromuecs JODKHBI YUUTHCS (POPMYITHPOBATH
COOCTBEHHOE MHEHUE, MPABUIHLHO BBIPAXKaTh MBICIH, JOKA3bIBaTh CBOIO TOYKY 3PCHUS,
BECTH JUCKYCCHIO, YyBaXaTh aJlbTCPHATUBHOE MHEHUE. OTO JOJDKHO IOMOYb
c(OpMHpPOBaTh HABBIKH, HEOOXOAMMBIE OYyIylIEeMy CHELUUAIUCTY B IPO(ecCHOHATBbHON
nesTenbHOCTH. Peanmm3arsi aKTHMBHBIX W WHTEPAKTUBHBIX METOJOB MPU H3YUYCHUU
TUCITUTUTMHBL «XUMHUS MaTepUaloB» BO3MOXKHA Ha JICKIMOHHBIX M JIA0OPAaTOPHBIX
3aHATHSAX IyTEM IMPOBEACHUS JWCKYCCHH, IUAIoroB, Oecem, pa3dopa KOHKPETHBIX
CUTYAIIMOHHBIX 3a/1a4.

CamocrosTenbHas padoTa —3T0 HanbosIee BaKHBIN IMyTh OCBOEHUS O0yYAOIIMMUCS
HOBBIX 3HAHWI, YMEHUW, HABBIKOB MPU M3YYCHUH NUCIUILINHEL. OOpa3oBarenbHas 1eh
CaMOCTOSATENLHON pabOThl — OCBOCHUE XHMHUYECKOW TEPMHUHOJIOTHH, (HDOPMHUPOBAHHE
HABBIKOB XMMHUYECKOTO MBITIUICHHSI, YKCIIEPUMEHTAIBHBIX YMEHHM, YMEHUIH padoTaTh C
y4eOHON JUTEpaTypoi, TMPOU3BOJINUTH XWMHUYECKHE pacueTbl. Pa3BuBaromas menp —
pPa3BUTHE CaMOCTOSITEIHPHOCTH, YMECHHH aHAW3UPOBATH SIBIICHUS W JIEJaTh BHIBOJBI.
CamocTtosiTenbHass paboTa MOXKET ObITh UCTOYHHKOM 3HAHUM, CIOCOOOM HX IPOBEPKU,



COBEPIIICHCTBOBAHMS ¥ 3aKPEIJICHUS 3HAHUM, YMEHUH, HABBIKOB. DTOT BUJI IEITEITHHOCTH
00yJaroIIMXCsl MPOXOAUT MO KOHTPOJIEM TIPEToJaBaTerIsl.

[Ipu opraHu3an BHEAYIUTOPHON CaMOCTOSITEIHHOW pPabOTHI TO JAWCIUILINHE
MPETI0IaBaTEeII0 PEKOMEHTyEeTCS MCTIONb30BaTh CICTYIONTNE (hOPMBI:

1. BeimosiHEHHE JOMAIIHUX 3aJaHUM Pa3HOOOPA3HOTO XapakTepa (pelieHrue 3aaaq,
U3yudeHHe yueOHOM TUuTepaTyphl U T.1.).

2. BeimonmHeHWe WHIWBHAYATbHBIX 3a/laHU, HAMPABICHHBIX HAa pa3BUTHE ¥
OOyYaroIIMXCcsl CaMOCTOSTEILHOCTH M WHUIMATUBEL. MHANBUIyaTbHOE 33a/laHUE MOXKET
MOJTyYaTh KaK KaXKIbIH 00YyJarONIHIiCs, TAK U 9aCTh 00YUYaIOIIUXCS TPYIITIHI.

B pamkax wusyueHus kypca «XWMHS MaTepuajoB» BO3MOXKHO TIOCEIICHUE
TEMaTHYECKHUX BBICTABOK U CEMHHAPOB.



[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepasbHbIM  TOCYJapCTBEHHBIM
0o0pa3oBaTEIbHBIM CTAaHJAPTOM BBICHIETO OOpa30BaHMs MO HAMPABJICHUIO IMOJITOTOBKU
O0akanaBpoB 29.03.04 TexHos0rusi XyJa0’KeCTBEHHOIl 00padOTKM MAaTepHAJIOB, IO
npo U0 MOATOTOBKU «/IM3aiiH M1 KOHCTPYHPOBaHUE PEKJIAMHBIX U APT-00bEeKTOB»



Ilpunoswcenue 1
CTpyKTypa U coiep:KaHHue TUCHUIINHBI «XUMHUS MATEPHAJTIOB)» M0 HANIPABJIEHUIO MOJAT0TOBKH
29.03.04«TexHoJiorust Xya0:KeCTBEHHON 00PadOTKH MaTepPHUATOB»
IIpoduns noaroroBku «/In3aiiH 1 KOHCTPYHPOBaHUE PEKJIAMHBIX U APT-00bEeKTOB)»

(0akanaBp)
Buasbi yueOHoii padoTsl, ®Dop-
& = 8 BKJII0Yasi CAMOCTOATEIbHYI0 Buabl camocTosiTe1bHOM PadoThI MBbIAT-
= =
Paznen g g g padoTty o0y4arommuxcs, o0yuyarmuxcs TecTa-
w/n 8 é § U TPYAOEMKOCTh B Yyacax 107074
J | I/C | JIab | CPC | KCP | K.P. KIIL | PI'P | Pedepar | K/p | 2| 3
1 Paspea 1. Tema 1. Beegenne. Kinaccsi 1 1 2 4
) XUMHYECKHX COeTHHEHMIA.
Jlabopamopnas paboma
2. «Knaccrl xumuueckux coeaunenwii (4. 1, 1 1 2 4
2)»
Jlabopamopnas paboma
3. «Knaccol xumuueckux coeounenuti (4. 3, 1 2 2 4
4)»
4 Paznes 1. Tema 2. CTpoenne aToma u 1 3 2 4
) epHOAHYIECKHIi 3AKOH
Jlabopamopnas paboma
«llonyuenue manopacmeopumvix
5. 1 3 2 4
2UOPOKCUO08 U CYIbPUO08 C NOMOWBIO
0OMEHHbIX peaKyuily
6 «Onpedenenue MOAPHOU MACCOL 1 4 ) 4
] IKGUBANCHMA ATIIOMUHUSLY
7. Pa3pes 1. Tema 3. Xumu4eckasi CBAA3b. 1 5 2 4 +
Jlabopamopnas paboma
8. «Onpedenenue mennogozo sgpgpexma 1 5 2 4
peaxkyuu pacmeopeHust Coaety
9. Jlabopamopnas paboma 1 6 ) 4
«CMelleHne XMMHUIECKOTr0 PABHOBECHSIY
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Paznen 1. Tema 4. OcHOBHBIE

10. | 3aKOHOMEpPHOCTH MPOTEKAHHUS 7 2 4
XHMHUYECKHX peaKkiuii
Jlabopamopuas paboma

11. | «3aBHCUMOCTH CKOPOCTU XMMHYECKOM 7 2 4
peaKIMi OT KOHIICHTPAI[MH PEAreHTOBY
Jlabopamopuas paboma

12. | «3aBUCUMOCTB CKOPOCTU XMMHYECKOM 8 2 4
pEaKIMu OT TEMIICPATYPhD)

13. | Pasnen 1. Tema 5. PacTBopbI 9 2 4
Jlabopamopnas paboma

14. | «[IpurorosicHue pacTBOpa 3aJaHHON 9 2 4
KOHIICHTPAITHI)

15. Jlabopamopnas gza60ma 10 2 4
«Cuaponus coneity
Pazpnen 1. Tema 6. OxkuciauresibHO-

16. | poccranoBHTEIBHDBIE PEAKIMH. 11 2 4
JIEKTPOXMMHYECKHE MPOIECChI

17. Jlabopamopnas paboma 11 2 4
«["aTbBAaHUYECKUE DJICMEHTBIY
Jlabopamopnas paboma

18. . 12 2 4
«DNEKTPOJIN3 BOAHBIX PACTBOPOB COJICH)»

19. | Pazgen 2. Tema 1. Xumus s-371eMeHTOB 13 2 4

20. ﬂa60;3am0pﬂaﬂ paboma 13 2 4
«CBoiicTBa $-371eMEHTOB | TpyMITBD)

1. ﬂa60;3am0pﬂaﬂ paboma 14 2 4
«CaoiicTBa s-3seMeHTOB Il rpynnen

22. Pazpes 2. Tema 2. Xumust p-3J1eMeHTOB U 15 2 4
d-3;1eMeHTOB

23, ﬂa60;3am0pﬂaﬂ paboma 15 2 4
«CBOHCTBA P-2JIEMEHTOBY

24, ﬂa60;3am0pﬂaﬂ paboma 16 2 4
«CsoiicTBa d-2J1IeMEHTOBY
Dopma ammecmayuu 17-18
Bcero yacoB 1o JUCIIHILINHE 16 32 96




TpynoeMKOCTh JUCHUIJIMHBI B Yacax
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144 IK3aMeH
YHasA 1 1 i
Q) /4 48 16 32 96 DK3aMen
O6IH35[ TPYAOCMKOCTb JUCHUIIIIMHBI COCTABIISICT 8 3aueTHBIX CAUHUIIBI.
Bup yueOHoii padoThl Bcero CemecTtpsl
4acoB
1
KonrakthHas pa6ora(Bcero) 48 48
B ToMm unce:
Jlexumn 16 16
JlaGopatopusie padotsl (JIP) 32 32
IIpakTnueckue padotsl (11P)
CamocrosiTesibHas padoTa (Bcero) 96 96
B ToMm unce:
KonrponsHas pabora
pyaue 6udvl camocmosmenvroll pabomol
Bujx npomexyTouHoi aTrecTanuu (3K3aMeH) OK3amMeH OK3aMeH
OO01mast TpyA0eMKOCTh 4ac./3a4. eI 144/4 144/4
Tpyno-
Ne Ne paznena HaunmeHnoBaHue 1a00paTopHBIX paboT €MKOCTh
n/n JUCLUIIINHBI (vacer)
1 Pazgen 1. Tema 1 Krnaccer xumndeckux coequaenut (Y. 1, 2) 2
2 Pazgen 1. Tema 1 Krnaccet xumnyeckux coenuaenui (Y. 3, 4) 2
[Mony4eHre MamOpacTBOPUMBIX THAPOKCUIOB H
3 Pasgen 1. Tema 1 y P P AIPOKCHIO 2
CyJb(UIOB C TOMOIIBIO OOMEHHBIX PEaKIIUii
OrmpeienieHre MOJSIPHON MacChl SKBHBAICHTA ATFOMUHUSI 2
4 Pasnen 1. Tema 3 pea P CORID ¢ o
4. 1.)
OrmpeienieHre MOJSIPHON MacChl SKBHBAICHTA ATFOMUHUSI
5 Paszpen 1. Tema 3 pel P CebLd ¢ 10 2
4. 2)
OrmpeieNieHUe TEIIOBOTO KTa PEaKiiy PaCTBOPCHUSI
6 Paznen 1. Tema 4 COJIIZ:I?ILL 3pexra peakigy pacTEOpe 2




7 Pasnen 1. Tema 4 CwMellieHre XUMHUYECKOTO paBHOBECHS

8 Paszen 1. Tema 4 3aBUCUMOCTb CKOPOCTH XUMHUECKOM peakiui oT
KOHIIEHTpAIK PEarcHTOB

9 Paszen 1. Tema 4 3aBUCUMOCTb CKOPOCTH XUMHUECKOM peakiui oT
TeMIIepaTypsl

10 Pazgmen 1. Tema 5 DNEKTPOIUTUYECKAS JUCCOLUALINS

11 Pazpmen 1. Tema 5 PH CUIBHBIX 27EKTPOINTOB

12 | Pazpmen 1. Tema 5 pH craObIx 37eKTpOIUTOB
[IpuroTtoBieHue pacTBopa 3aJaHHON KOHIIEHTpaINN

13 Pasnen 1. Tema 5 P PactBopa 3a/laHHON KOHICHTpal
. 1)
[IpurorosneHue pacTBopa 3alaHHON KOHLIEHTpaLuU

14 | Pazpmen 1. Tema 5 p p pa 3all HeHTpan
(4. 2))

15 | Pazmen 1. Tema 5 I'unponus coneit (. 1)

16 | Pazmen 1. Tema 5 I'maponus coneii (Y. 2)

17 | Pazmen 1. Tema 5 3aBHUCUMOCTb PACTBOPUMOCTH COJIEH OT TEMIIEpPaTyphl

18 Paznen 1. Tema 5 OcaxxJeHre U pacTBOPEHUE OCAIKOB

1 Paszen 1. Tema 6 OKI/ICJ'II/ITe‘JJ'IBHO—BOCCTaHOBI/ITeJ'IBHLIC peaxuuu B
KHCIIOTHOM cpenie

D) Paszen 1. Tema 6 OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IIETOYHOMN
cpeze

3 Paspnen 1. Tema 6 T"anpBannYecKue 31€MEHTHI

4 Pazgen 1. Tema 6 DNEKTPOJIU3 BOJHBIX PACTBOPOB COJEH

5 .

Paznen 2. Tema 1 CBolicTBa $-371€MEHTOB | rpymbl

6 Paznen 2. Tema 1 CsaoiicTBa s-3neMeHToB Il rpynmst

7 Paznen 2. Tema 2 CsaoiicTBa p-anemeHnToB VII rpymnimsl

8 Paznen 2. Tema 2 CsaoiicTBa p-31meMeHTOB VI rpymnmnsl

9 Paznen 2. Tema 2 CBoMiCcTBa p-37IEMEHTOB V TpyIIIBI

10 | Pazpmen 2. Tema 2 CaoiicTBa p-a1eMeHTOB [V rpymmb

11 Pasznen 2. Tema 2 CBoliCTBa AIFOMUHUS

12 | Pazpmen 2. Tema 2 CaotictBa p-amemenToB 11 rpymmb

13 Paznen 2. Tema 3 CsotlicTBa d-3716MEHTOB
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Paznmen 2. Tema 3

CBOICTBa 2JICMCHTOB MOArPYIIILI JKEJIC3a

15 Pasnen 2. Tema 3 CaoiicTBa xpoma
16 Paznen 2. Tema 3 CaoiicTBa MapraHiia
Paznenenne HOHOB TSDKENBIX METAJUIOB METOJIOM
17 Paznen 3. Tema 1 a . 0 ¢ N OB METON0
OymakHOH xpomartorpaduu
18 Pa3znen 3. Tema 2 Onpenenenue TUTpa a30THON KUCIOTHI




Ipunoocenue 2

MMHHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30BAHMS POCCHUIMCKOI OEJIEPALIMN
OENEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXKJIEHUE BBICIIIET'O OBPASOBAHMA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpasnenue nogrorosku: 29.03.04 TexHo10rus Xy/10:KeCTBEHHOH 00padoTKHU

MaTrepuajaoB

[Tpoduib: «/Iu3aitH 1 KOHCTPYUPOBaHHE PEKJIAMHBIX U apT-00BEKTOB)»
dopma o0yueHHs: OuHas

Bunas! npodeccnonaabHOM e TeNbHOCTH: IPOU3BOACTBEHHO-TEXHOJIOIMYECKasl, TPOSKTHAS

Kageopa: « ITHHOBalMOHHBIE MAaTEPHUAIIBI IPUHTMEINANH]TY CTPAM )

®OH/J ONEHOYHBLIX CPEJACTB

MO JUCHUILJIUHE

Xumusn mamepuaiios

CocraBuTesb: 101EHT, K.T.H. Pexyc .I'.

Mocksa, 2023 ron



MOKA3ATEJb YPOBHAA COOPMUPOBAHHOCTU KOMIOETEHIUIA

XuMHA MAaTEPHUAJIO0B

®I'OC BO 29.03.04 TexHoJi0orusi Xy10:KeCTBEHHOH 00padOTKH MaTepHaJIOB

B nporiecce ocBoeHMs JAHHOW AUCUUIUIMHBI 00yYaromuics GOpMHUPYET U JEMOHCTPUPYET CIICAYIOIIHNE
odmenpodeccuoHaNbHbIE H MPO(ecCHOHAIbHbIE KOMIICTCHIMH!

KOMHETEHHI/II/I HepequL KOMIIOHEHTOB TexHoJ0rus (I)opMa Crenenun ypOBHeﬁ 0CBOCHUSA
HUHJIEKC | ®OPMYJINPOBKA ¢opmupoBanus OLICHOYHOI'0 KOMIIeTeH M
KOMIIeTeHI Ui cpeacrBa**
Cnocobnocms pewams| 3Hamsp: JIEKITUH, 9, OJIP, ba3oBblil ypoBeHb:
OIIK-1 | sonpocsl - METOJIbI M3MEpEHUS 1 00pabOTKH IKCIIEPUMEHTAIBHBIX camocrosarenpas | K/P, -BOCIIPOM3BO/ICTBO
npogeccuonanbHoll AaHHbIX pabora, T, VO MOJIyYEHHBIX 3HAHUH B
OesimensHoCMY Ha ymgm%: nabopaTOpHEIE X0JI€ TEKYIIETO
- a0aThIBaTh U 11 Ta

ocHoge o0p PEACTaBIATH IKCIIEPUMEHTAIBLHBIC e — KOHTPOIS

ecmecmeeHHOHAYYHbIX | JAHHBIE B BUJIE OTYETOB .
IHoBbIlIEHHBIH YPOBEHb:

U OOUWCUHIICCHEPHBIX | 671A0EMb:

3HAHUTL, MEMOO08 - CMOCOOHOCTBIO K CUCTEMAaTHU3aluH U 0000ICHUIO ~IpaKkTHHCCKOC

MaAmemMamu4ecko2o PE3YJILTATOB PabOTHI HPUMCHCHHC

AHAIU3A U [IOJIYYEHHBIX 3HAaHUU B

MOOenuposanus IpoLecce MOATOTOBKH K
71a00paTOPHBIM,

NPaKTUYECKUM H
KOHTPOJIBHBIM paboTam

**_ CokpareHust popM OLCHOYHBIX CPEACTB cM. B Tabmuiie 2



Taoanma 2

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCIHUILINHE «XuMus MaTepuajaoB»

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakTepucThka OleHOYHOTO OICHOYHOTO
OC cpeicTBa CpeacTBa cpencraa B @OC
[IponyxT CaMOCTOATEIIbHOMU paboThI
oOydaromierocsi, MpeACTaBISIOMUN  co00M
CPEICTBO TIPOBEPKH YMEHUH MPUMEHSTH
Oruer 1o MONYYCHHbIE  3HAHHS  JUIA  pelleHud
. [MOCTABIICHHOM 3a1aun o 3apanee |DoHa MabOPaTOPHBIX
1 |mabopartopHoii paboTe .
(OJIP) ONpEACNEHHOW  METOAUKEe M KpaTKoe pabor
M3TI0’)KEHHE B TUCHMEHHOM BHJIE TIOYUEHHBIX
pE3yJIbTAaTOB AKCIIEPUMEHTAIHLHOTO u
TEOPETUYECKOT0  aHaju3a  OINpeaeTeHHOU
y4e0HO- UCCIIeIOBATEITLCKON TEMBI.
. KommiexTsl
KonTponbHas CpeacTBo MNpOBEPKHM YMEHMM IPUMEHSTH
o) paborta MOJyYEeHHBIC 3HAHUS IS PEIIeHUs 3amad BapHaHToB
(K/P) OIIPEAEIIEHHOr0 TUIIA TI0 TEME WU Pa3AeIy KOHTPOTIBHBIX
3a/laHuit
CpencTBO KOHTpOJIS, OPTaHU30BAaHHOE Kak
crenuanbHas ~ Oecela  MENarorudeckoro
YcTHbIl onpoc, paboTHHKAa C OOyYaroIUMCS Ha TEMBI, Bompocsl no
3 cobecenoBanue CBSI3aHHBIE C M3y4aeMOW NUCLMIUIMHON, U TeMam/paszesnam
(YO) paccuMTaHHOEC Ha BBISICHEHHE O00beMa JUCHHUTLTUHBI
3HaHUI 00YYaromerocs 1Mo OnpeneJIeHHOMY
paszeiny, TeMe, mpobiaemMe u T.11.
Cucrema CTaHIAPTU3MPOBAHHBIX  3aJaHUM,
4 Tect MMO3BOJISIONIAs aBTOMATU3MPOBATh Mpouenypy | DOHI TeCTOBBIX
(T) M3MEpPEHHs] YPOBHS 3HAHUM W YMEHUU 3aJaHuN
oOydaromerocs
CpencTBO KOHTPOJS CaMOCTOSITENTBHON PaOOThI
SK3aMen 00y4YaroIerocs, MpeCTaBISoNIee COOOH OTBET Kowmrnekr
5 ) Ha BONpPOCHI, OXBATHIBAIOUIME BCE pa3Zeibl | K3aMEHALMOHHBIX
(MOIynM) JAWUCUMIUIMHBI; TO3BOJISIET OICHUTH OMIIETOB
YPOBEHb IPHOOPETEHHBIX 3HAHUN
ITacnopT ¢oHA2 OLIEHOYHBIX CPEICTB 0 JUCHHUILIUHE
«Xumua mamepuanog
No Kon HaumenoBanue
i KoHTposmmpyembie pa3ieibl AU CHUIIMHBI KOHTPOJINPYeMOH OI[€HOYHOI0
KOMMETEeHI[HI Cpe/cTBa
1 Pazgen 1. Tema l.Beedeltue. Knacco OITK-1 5 OJIP. K/P. T. VO
XUMUYECKUX COEOUHEHUIL. ’ ’ T
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Pazgen 1. Tema 2. Cmpoenue amoma u

2 . OIIK-1 9,K/P, T, YO
nepuoouuecKuil 3aKoH

3 | Pazgen 1. Tema 3. Xumuueckasn cesasw OIIK-1 9, OJIP, K/P, T, YO
Pazgen 1. Tema 4. Ocnoenbte

4 | 3akonomepnocmu npomekanus xumuyeckux | OIIK-1 9, OJIP, K/P, T, YO
peaxkuyuil

5 | Pazpen 1. Tema 5. Pacmeopul OIIK-1 9, OJIP, K/P, T, YO

Pazgen 1. Tema 6. Oxkucaumensho-
6 | 6occmanoeumenvHble peaKyuu. OIIK-1 9, OJIP, K/P, T, YO
Inekmpoxumuueckue npoueccsl

7 | Pasnen 2. Tema 1. Xumusn s-anemenmos OIIK-1 9, OJIP, K/P, T, YO
8 | Pazmen 2. Tema 2. Xumusn p-snemenmoe OIIK-1 9, OJIP, K/P, T, YO
9 | Pasnen 2. Tema 3. Xumusa d-snemenmos OIIK-1 9, OJIP, K/P, T, YO
10 | Paznen 3. Tema 1. Kauecmeennstit ananus OIIK-1 9, OJIP, K/P, T, YO
11 | Paznen 3. Tema 2. Koauuecmeennwtii ananus OIIK-1 9, OJIP, K/P, T, YO

1. IlepeyeHb KOMIeTeHIMI ¢ yKa3aHHeM 3TaloB UX (POPMHPOBAHHUSI B IpoLecce OCBOCHHSA
AUCUHUILIMHBL. POPMBI KOHTPOJIA (PDOPMHPOBAHUS KOMIIETEHIHI

JTansl
Kox mo OPMHPOBAH
KOMHeTeHHI/Iﬂ droc (I)opMa KOHTPOJIA Sﬂp (plz::suenbl
AUCHMILINHBI)
Cnocobnocmp pemiaTh BOIPOCHI IIpomexyTOYHBINH KOHTPOIb:
npodeccuoHaTbHON OIIK-1 | 2K3amen
NEeATEeIbBHOCTH Ha OCHOBE Texkymuii KOHTPOJIb:
€CTECTBEHHOHAYUYHBIX U orpoc Ha 71a00paTOPHBIX
. . Bce pa3neinsl
OO0IIENH)KEHEPHBIX 3HAHUH, 3aHATHUIX;
METOJI0B MaTEMAaTUYECKOTO 3alTa JJabopaTopHBIX padoT;
aHaJIM3a 1 MOJICIIMPOBAHUS KOHTpOJIbHAst paboTa;
TECTUPOBAHUE

2.Iloxa3aTenu u KPUTECPHUH OLICHUBAHUSA KOMIIeTeHIInii IPHA U3YYCHUHU TUCIHUIIJIMHBI, OITMCAHUEC
IIKaJ OICHUBAaHUA

2.1. Kpurtepnu oneHKH 0TBeTa HA IK3aMeHe
(popmupoBanue komnerenunu OIIK-1)

«5» (OTJIMYHO): 00YYAIOIIUICS JEMOHCTPUPYET CUCTEMHBIEC TEOPETUYECKHIE 3HAHUS, BIIA/ICET
TEPMUHAMH, JIeNIaeT apryMEHTHUPOBAHHbIE BHIBOJIBI U 000O0IIEHNUS, TPUBOIUT MIPHUMEPHI, TTOKA3bIBACT
CBOOOHOE BJIa/IeHNE MOHOJIOTMYECKON PEUbIO U CTOCOOHOCTH OBICTPO pearnupoBaTh Ha YTOUHSIOIINE
BOIIPOCHI;

«4» (xopomio): o0yJaromuiicss IeMOHCTPUPYET MPOYHBIE TEOPETHUUECKUE 3HAHMS, BIIA/ICET
TEpPMUHAMH, JIeNIaeT apryMEHTHUPOBAHHbIE BHIBOJIBI U 000O0IIEHNUS, TPUBOIUT IPHUMEPHI, TTOKA3bIBACT
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CBOOOJHOE BJIAZICHUE MOHOJOTHUYECKOW PEUblo, HO MPHU ATOM JIEJIaeT HECYIIECTBEHHbIE OLIMOKH,
KOTOpbIE OBICTPO HCIPABIISIET CAMOCTOSITEIbHO WM TIpU  HE3HAYUTETBHOH KOPPEKLIHU
IpenoaaBaTeieM;

«3» (YA0BJIETBOPHUTEIBHO): O0yUYAIOIIUICS AEMOHCTPUPYET HErNIyOOKHE TEOPEeTUYECKHE
3HaHUs, MpPOSBIsET ciab0 CPOpPMHUPOBAHHBIE HABBIKM aHadM3a SBICHUM W TIPOLIECCOB,
HEJ0CTaTOYHOE YMEHUE JIeNIaTh apryMEHTUPOBAaHHBIE BBIBOBI U IPUBOJUTH IPUMEPHI, TIOKA3bIBACT
HEJ0CTaTOYHO CBOOOJHOE BIIAJIEHUE MOHOJIOIMYECKONM pEUbl0, TEPMHUHAMM, JIOTUYHOCTBIO H
MOCTIeIOBATEIbHOCTBIO HM3JI0KEHUS, JeNaeT OIIMOKH, KOTOPble MOXET MCIPAaBUTH TOJBKO MpHU
KOPPEKLMHU IIpEenogaBaTesIeM;

«2» (HeyIOBJIETBOPUTEIBHO): OOYUYaIOUIMICA AEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX
OCHOB IIpeIME€Ta, HE yMEET [eNaTb apryMEHTHPOBAaHHBIE BBIBOJIbI WM IPUBOJAUTH IPHUMEPHI,
MOKa3bIBaeT cllaboe BIIAJCHHE MOHOJIOTMYECKOH pEublo, HE BIAJACET TEPMUHAMHU, MPOSBIISIET
OTCYTCTBHUE JIOTHYHOCTH U TOCJIEOBATEIBHOCTU H3JI0KEHUS, JIENIAeT OMMOKH, KOTOPbIE HE MOXET
WCIPABUTh AAKE NMPU KOPPEKLMH IPENOJAaBATEIEM, OTKA3bIBAETCS OTBEYATh HA JIONOJIHUTEIbHBIC
BOIIPOCHI.

2.2. Kpurtepuu oueHku padoThl oOyuyamomierocsi Ha Ja00paTOPHbIX 3aHATHAX (OTYET IO
JabopaTtopHbIM padotam) (popmuposanue komnerenuni OIIK-1)

«5» (OTJHMYHO): BBINOJIHEHBI BCe JaOOpaTOpHbIE pabOThl, MPEIYCMOTPEHHBIC IUIAHOM, U
HAMUCaHbI IO HUM OTYETHI; 00yJaronuiicss 6e3 ommOoK cienan HeoOX0IUMbIE pacdeThl U TPAMOTHO
Hanucall BbIBOJIbI K paboTaM.

«4» (X0polo): BBIOJHEHBI BCe JabopaTOpHble padOThI, MPEIYCMOTPEHHBIC IUIAHOM, U
HaIMCaHbl 110 HUM OTYETHl; OOYYAIOMIMUCSA C KOPPEKTHPYIOLUIMMH 3aMEUaHHUSIMHU IPEroiaBaTess
czienan HeoOXO0MMbIe pacueThl M PaMOTHO HamKcal BEIBOJBI K paboTam

«3» (YAOBJIETBOPUTEJIBLHO): BBINIOJIHEHBI BCce JaOOpaTOpHbIE paboTHI, MPEAyCMOTPEHHBIE
IUIAHOM, M HANMCaHbl MO0 HUM OTYETHI; C 3aMEYAaHUSAMH IIpErojaBaTelis O0ydJaromuiicss caeman
HEOO0XOIMMBIE PACUEThl U HANKCAN BBIBOJBI K paboTaMm.

«2» (HeyaOBJIETBOPUTEJBHO): 00yUaIOIINICS HE BBIMOIHUI WM BBIIOJIHUI HEMPAaBUIHHO
nabopaTopHble pabOThl, NPEAYCMOTPEHHBIC IUIAHOM; HE HAalUcal MO HHUM OTYETHI, HE cJelall
HE00XOIMMBIE PAaCUeThl U HE HAIKCAJ BHIBOJIBI K paboTam.

2.3. Kputepnu oneHKH yCTHOTO ONpoca
(popmupoBanue komnerenunii OIK-1)

«5» (OTJIMYHO): 00YYAIOIIUICS JEMOHCTPUPYET CUCTEMHBIEC TEOPETUYECKHIE 3HAHNS, BIIA/ICET
TEPMUHAMHM, JeNIaeT apryMEHTHUPOBAHHbIE BBIBOJBI W 0000IIeHHS M OBICTPO pearupyer Ha
YTOYHSIOIINE BOIIPOCHI.

«4» (xopomio): o0yJaromuiicss IeMOHCTPUPYET MPOYHBbIE TEOPETHUUYECKUE 3HAHMSA, BIIA/ICET
TEPMUHAMH, JIeaeT apryMEHTHPOBAHHBIE BBIBOABI M OOOOIIEHHS, HO MpPH 3TOM JeaeT
HECYIIECTBEHHBIE  OMIMOKM, KOTOpBbIE OBICTPO HUCHpaBISET CAMOCTOSTENBHO WM TIpU
HE3HAYUTENIbHON KOPPEKIUH MPENOIaBATEIEM.

«3» (Y10BJI€TBOPUTEIbHO): OOyUYaAIONMIUICS IEMOHCTPUPYET HETIyOOKHE TEOPETHUECKHE
3HAaHUA, HEIOCTATOYHOE YMEHHUE JeNaTh apryMEHTHUPOBAHHBIE BBIBOJBI U NPUBOAMTH IPHUMEPHI,
MOKa3bIBaeT HEOCTATOYHO CBOOOTHOE BJaJE€HHE TEPMHUHAMH, JIEJNAeT OUIMOKU, KOTOpbIE MOXKET
WCIPABUTH TOJIBKO ITPU KOPPEKIMH MTPENOJABATEIIEM.

«2» (Hey/10BJeTBOPHUTEIbHO): O0YUYaIOIIMNACS NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB IIpEeJIMETa, HE YMEET JIeNaTh apryMEHTUPOBAHHBIE BBIBOJIbI HE BJIAZICET TEPMUHAMM, JEJIAET
OLIMOKH, KOTOPBIE HE MOXKET HCIIPABUTD AAXKE MPH KOPPEKIIUH MTPETIOIaBaATEIIEM.

2.4. Kputepuu onieHKH 0JIAHKOBOI0 TECTUPOBAHUS
(popmupoBanue komnerenunii OIK-1)

bmankoBoe TCCTUPOBAHUC OLICHUBACTCA B COOTBECTCTBUU C MMPOLICHTOM IIPAaBUJIbHBIX OTBCTOB,
JaHHBIX 06y‘-IaIOH_[I/IMC$I Ha BOIIPOCHI TCCTA.

27



CranzmapTHas IIKaja COOTBETCTBHUS PE3yJIbTATOB TECTUPOBAHUS BBICTABIAEMON OallIbHOM
OLICHKE:

- «OTJIMYHO» - CBbIIIE 85% MpaBUIIbHBIX OTBETOB;

- «xopoto» - oT 70,1% 1o 85% npaBuiIbHBIX OTBETOB;

- «YIOBIIETBOPUTENBHO» - OT 55,1% 110 70% npaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIIHHO

PeryiiaMeHT TecTHpPOBaHMSI BKIIIOYAET:

— KOJIM4EeCTBO BOMpPOCoB — 20);

- IPOAOKUTEIBHOCTD TECTUPOBaHUS — 60 MUHYT;

«5» (0TJIMYHO): TECTUPYEMBI JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHMSI, BIIAJECET
TEPMUHAMH U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOPOCHI TECTA.

«4» (X0opom10): TECTUPYEMBIN B IIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKNUE 3HAHMS,
BIIaJiceT OOJILITMHCTBOM TEPMHUHOB M 00J1a/Ia€T CIIOCOOHOCTHIO OBICTPO pearupoBaTh HA BOMPOCHI
TecTa.

«3» (YIOBJIETBOPHTEJIBHO): CHCTEMHBIE TEOPETHUUECKHE 3HAHUA Yy TECTHPYEMOIO
OTCYTCTBYIOT, OH BJIAJIEET HEKOTOPBIMU TEPMUHAMH U Ha BOIPOCHI TECTA PEArupyer IOCTATOYHO
MEJIEHHO.

«2» (HeyHOBJETBOPUTEJIBbHO): CHCTEMHBIE TEOPETUUYECKHUE 3HAHUA Yy TECTUPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJIaJEET U HA BOIIPOCHI TECTA pEarupyeT MEJIEHHO.

2.5. Kputepnu oneHKH KOHTPOJIbHOH padoThl
(popmupoBanue komnerenunii OIK-1)

KonrponbpHas paboTa BBIMONHSETCS MO BapHaHTaM M BKIOYAeT TPH 33JaHUS: [JBa
TEOPETUYECKHX BOIIPOCa M0 U3yUYEHHOMY MaTepHaiy U 3a1ady. KoHTpoiabpHas paboTa OlleHUBaeTCs B
COOTBETCTBHUH C IIPOLIEHTOM NPaBUJIbHBIX OTBETOB.

- «OTJIMYHO» - CBbIIIE 85% MpaBUIIbHBIX OTBETOB;

- «xopoto» - oT 70,1% 1o 85% npaBuiIbHBIX OTBETOB;

- «YIOBIJIETBOPUTENBHO» - OT 55,1% 110 70% npaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIHHO

Kaxp1it Bompoc KOHTPOJIBHON pabOTHI OLIEHUBAETCA MO MATHOAIBLHON mmikane. MTorosas
OLIEHKA 10 KOHTPOJBHHON paboTe BBICTABIAETCS, UCXOJs M3 CyMMBbI 0OAyUIOB, MOJYYEHHBIX 3a TpU
3aJ1aHusl.

«5» (naTH 62J1J10B): 00YYAIOIIUICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHUS: HA
TEOPETUYECKHI BOMPOC KOHTPOJIBbHOH pabOThl OTBEYaeT IpaMOTHO M IOJIHO, 33jJady pemraer 0e3
OIMOOK M ¢ HEOOXOJUMBIMH MOSICHEHUSIMH.

«4» (4yeTnipe Oamia): oOydarommiics C HEOONBIIMMU HETOYHOCTSIMHU JIEMOHCTPHPYET
CHCTEMHBIE TEOPETUYECKHE 3HAHMS: HAa TEOPETHUYECKHI BOMPOC KOHTPOJIHHOWH pabOThI OTBEYAET
IpPaMOTHO U TIOJIHO, 33Jlauy pemaet 6e3 rpyObIX oHMOOK 1 ¢ HEOOXOUMBIMH MOSICHEHUSIMHU

«3» (Tpm 6ans1a): 00yUaroLUMiics HE AEMOHCTPUPYET CUCTEMHBIX TEOPETUUECKHUE 3HAHUM: Ha
TEOPETUYECKHI BOIPOC KOHTPOJIBHOU PabOTHI OTBEYAET YACTUYHO U C CYIIECTBEHHBIMHU OIIMOKaMHU,
3aJjauy pelaeT ¢ CyIIeCTBEHHBIMH OIIMOKaMH U He JJaeT HEOOXOIUMBIX MOSICHEHUH.

«2» (a1Ba 6ajs1a): 00ydJaIOIIUICS HE UMEET CUCTEMHBIX TEOPETUYECKUE 3HAHMIA: HA BOIIPOC
KOHTPOJILHOM pabOThl OTBEYAET YaCTUYHO U C TPyOBIMU OMIMOKaMH, 3afady peuiaetr ¢ rpyOobIMu
omKrOKaMu M He 1aeT He0OXOAUMBIX MOSCHEHUH.

«1» (oguH 6ani): oOydwaromuiics He HMEET CHUCTEMHBIX TEOpPETUYEeCKHE 3HAHUH: Ha
TEOPETUYECKHUI BOIIPOC KOHTPOJIIBHON pabOThI HE OTBEYAET, 3a7auy HE pellaeT.

2.6. Utorosrnlie nokasaresn 0aJIbHOM OLleHKH C)OPMHPOBAHHOCTH KOMIIETEHIIHI 10
AUCHHUILINHE B pa3pe3e JeCKPUIITOPOB «3HATh/ yMeThb/ BJIA/IETh»:
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Kputepun onennBanus

IHoxa3aTteasn
2 3 4 5
OIIK-1. CriocobHOCTh ~ pemiaTb  BONPOCHL  MPO(ECCHOHATBHONW  AEATENbHOCTH HA  OCHOBE
€CTECTBCHHOHAYYHBIX U OOIICHMH)KEHEPHBIX 3HAHHWHA, METOJOB MAaTEMaTHYeCKOro aHaim3a |
MOJEIUPOBAHUA.
3HATh: O6yuatomuiics Obyuatomuiics Obyuatomuiics Obyuatomuiics
METO/BI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
U3MEpEeHHs U MOJIHOE OTCYTCTBUE | HEMOJHOE COOTBETCTBHE | YACTHYHOE MOJTHOE
00paboTKH 130071 CIIEAYIOIINX 3HAHUM: COOTBETCTBHE COOTBETCTBHE
9KCHEPUMEHTANIbH | HEOCTAaTOYHOE METOA0B U3MEPEHUS U CIIEAYIOIIMX 3HAHUN: | CIEHYIOIIUX
BIX TAaHHBIX COOTBETCTBHE 00paboTKN METOAOB U3MEPECHUSI | 3HAHWI: METOJIOB
CIIEAYIOIINX 9KCIIEPUMEHTAIILHBIX u 00paboTKH HU3MEpEeHHs U
3HAHWH: METO/IOB JaHHBIX. SKCIEPUMEHTAIBHBIX | 00paboTKH
HU3MEpEeHHs U HonyckaroTcst JaHHBIX. 9KCIIEPUMEHTAIILH
00paboTKN 3HAYMUTENbHBIE OMOKY, | JlomyckaroTcs BIX JTAHHBIX.
SKCIIEPUMEHTAIILHBI | MPOSIBIISCTCS HE3HAYUTEIIbHbIC CBo0OoIHO
X JaHHBIX HEIOCTaTOYHOCTh omuoKH, orepupyer
3HAHWMH, 110 PSAAY HETOYHOCTH, nproOpPEeTEHHBIMU
noKasareneH, 3aTpyJHEHHS TIPH 3HAHUSAMH
o0ydJarouuiics AQHATNTHYECKUX
UCTIBITHIBACT ornepanusx
3HAYUTEIbHbBIC
3aTpyHEHHS TIPH
OTIEPUPOBAHUU
3HAHUSMH TIPH UX
NepeHoce Ha HOBbIE
CHUTYaIUU
YMeTh: OOyuaromuiics He | OOyvaromumics OOyuaromuiics OOyuaromuiics
00pabaTeIBaTh U yMEeT WX B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MPEACTaBIATh HEI0CTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUUHOE MOJTHOE
SKCHEPUMEHTANIbH | CTETIEHH yMEET CIIEAYIOIINX YMEHUIH: COOTBETCTBHE COOTBETCTBHE
bIC JITAaHHBIC B BUJIe | 00padaThIBaTh U 00pabaTeIBaTh U CIIEAYIOIINX YMEHHIA: | CIEIYIOIINX
OTYETOB MPEACTaBIATh MPEACTaBIATh oOpabatbiBaTh U YMEHHUI:
9KCHEPUMEHTAIIBHBI | SKCIIEPUMEHTAILHBIC NPE/ICTABIIATh obpabatbiBaTh U
¢ TaHHbIE B BUJIE JaHHBIC B BUJIE OTYETOB. | SKCHEPUMEHTAIbHBIE | MPEACTaBIATH
OTYETOB HonyckaroTcst JaHHBIC B BHJE 9KCHIEPUMEHTAIIBH
3HAYHUTENIbHBIC OMIMOKH, | OTYETOB. Y MEHUS b€ JaHHBIC B BUJC
MPOSIBIISICTCS OCBOCHBI, HO OTYETOB.
HEIOCTaTOYHOCTh JIOITYCKaIOTCSI CB00OOIHO
YMEHHUH, 1O sty HE3HAYUTEIIbHbIC orepupyer
noKasareneH, omuoKH, nproOpPEeTEHHBIMU
o0ydJarouuiics HETOYHOCTH, YMCHHSMH,
UCIIBITHIBACT 3aTpyIHEHHS TIPH NPUMEHSET HX B
3HAYUTEIBHbBIC AQHAITNTHYECKUX CHTYAIIHSIX
3aTpyIHEHHS TIPU OTepaIusx, epeHoce | MOBBILICHHON
OTIEPUPOBAHUU YMEHUI Ha HOBBIE, CIIOKHOCTH
YMEHHSMH TIPH UX HECTaHIapTHbIC
NepeHoce Ha HOBbIE CHUTYaIUU
CHUTYaIUU
BJIAJETh: Ob6yuatomuiicst He | OOyuaromuiics Bnageer | OOydarommiics O6yuaromuiics B
CIOCOOHOCTBIO K BJIaJeeT WU B CIOCOOHOCTBIO K YaCTHUYHO BIajceT MOJTHOM 00BEMe
CHCTEMaTU3alli U | HEJOCTaTOUYHOU CHCTEMAaTHU3alHNU 1 CIOCOOHOCTBIO K BJIajeeT
00001EeHHIO CTEIICHH BJaJeeT 00001IEeHHIO CHCTEMAaTHU3aIHU 1 CIOCOOHOCTBIO K
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pe3yJIbTaToOB
paboThI

CITOCOOHOCTBIO K
CHUCTEMATU3aLUU U
0000IIECHUTO
pe3yabTaTOB
paboTEI

pe3ysbTaToB paboTel B | 00OOLICHUIO CHCTEMaTH3alMU 1
HETIOJIHOM 00beMe, pe3yabTaTOB PadOTHI, | 0000IIEHUIO
JOITYCKaIOTCSI HaBBIKH OCBOCHBI, HO | pe3yJIbTaToB
3HAYUTENBHBIC OMIHOKH, | JOIYCKaIOTCS paboThI,
TPOSIBIISIETCS HE3HAYUTEIbHBIC cBOOOHO
HEJIOCTATOYHOCTh OIINOKH, NpUMEHSET
BJIaJICHUSI HABBIKAMH 110 | HETOYHOCTH, MOJTyYCHHBIE
psiy TIOKa3artelnei, 3aTpyIHEHHS TIPH HaBBIKH B
00y4aromuics AQHAINTHYECKUX CHTYAIIHSIX
UCTIBITHIBACT orepanusx, NepeHoce | MOBBIICHHON
3HAYUTEIBHbBIC YMEHHH Ha HOBEIC, CIIOKHOCTH
3aTpyJHEHHS TIPH HECTaHIapTHbIC

NPUMEHCHUH HABBIKOB B | CHTYalllu{

HOBBIX CHTYaIHIX

2.7. UtoroBoe cooTBeTcTBHE 0AIbHOM IIKAJIBI OLICHOK U YPOBHeH ¢(pOpMHUPOBAHHOCTH
KOMIIeTeHIUI 110 JUCHHUILINHE:

YpoBennb

KOMIICTCHIIHHA

copmupoBaHHOCTH

Onenka

IosicHenne

Bricokuii

«5»
(oTIM4HO)

TEOPETHUYECKOE COJIEP)KaHME U MPAKTHUUECKNUE HABBIKU IO
JUCLUIIIIMHE OCBOEHBI MTOJHOCTHIO;

BCE NPEAYCMOTPEHHBIE MpOrpaMMoil oOyueHHs ydeOHBIC
3aJlaHMs BBIIIOJHEHBI HA BEICOKOM YPOBHE;

KOMITETeHIIMH chOpPMHUPOBAHBI

Cpennuit

«4y
(xoporo)

TEOPETHUYECKOE COJIEP)KAaHUE U MPAKTHUUECKUE HABBIKU IO
JUCLUIIIIMHE OCBOEHBI MOJTHOCTHIO;

BCE NPEAYCMOTPEHHBIE MPOTrpaMMoil 0OyueHHs ydeOHBIC
3aJjaHus BBITIOJTHEHBI C HE3HAUNTENbHBIMU 3aMEUaHUsIMU;
KOMIIETEHLIMH B 1IEJIOM C(HOPMUPOBAHBI

VY nosaerBopu-
TEJILHBIN

«3»
(YZOBIETBOPHUTENHHO)

TEOPETHUYECKOE COACP KaHNE U MPAKTUUECKNE HABBIKH I10
JTUCUUILTUHE OCBOCHBI YaCTHYHO, HO MTPOOEIBI HE HOCST
CYILIIECTBEHHOTO XapaKTepa;

OOJIBIIIMHCTBO MPELyCMOTPEHHBIX MIPOTPaMMON 00YIECHHUS
yueOHBIX 3a[]a4 BBIIIOJIHEHO, HO B HUX UMEIOTCS OLINOKH;
KOMITETCHIMU cQOPMHUPOBAHBI YACTHYHO

Heynosnersopu-
TEJIbHBIN

«2»
(HEYIOBJICTBOPHUTEIHHO)

TEOPETUYECKOE COACPKaHHE U MPAKTUUECKUE HABBIKU MO
TUCUUILTIHE HE OCBOCHBI,

OOJIBIIIMHCTBO MPELyCMOTPEHHBIX MIPOTPaMMON 00YUIECHHUS
yueOHBIX 3aJaHui INOO HE BBIIOIHEHO, JINOO CONEPKUT
rpyObie OMNOKH;

JOTNOJHUTENbHAs ~ caMocTosTeNnbHas  pabora  Han
MaTepHajJoM HE MPHUBOAUT K KaKOMY-THOO 3HAYUMOMY
MOBBIILICHHUIO KaYeCTBa BHIIOIHEHHS yUeOHBIX 3aJaHNH;
KOMIIETCHIIMU He CQOPMHUPOBAHBI

3. MeTtoau4yeckue MaTepHuaJibl (THIIOBbIEe KOHTPOJIbHbIE 3aJaHNUs1), ONIPee IS IoIe NPOLeayPbI
OLICHMBAHMS 3HAHMI, YMEHUH, HABBIKOB U (MJIH) ONBITA [EeSITeIbHOCTH, XapaAKTePU3YyIOLIHUX
jransl (GOPMUPOBAHUA KOMIIETEHIHI
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KoHTponbHble 3a1aHusl, IPUMEHSIEMbIE B PaMKaX TEKYLIETO U IPOMEXYTOUHOTO KOHTPOJIS 110
JUCLUIIINHE, HOCAT YHMBEPCAJIBHBIA XapaKTep U MPELyCMaTPUBAIOT BO3MOXHOCTb KOMIUIEKCHOM
OLIEHKHU BCero Habopa KoMIeTeHIui, npeaycMoTpeHHsx OIl mo nucrumimnge.

3.1. Texkyumuii KOHTPOJIb (OTYET 1O JIA00OPATOPHBLIM padOTaM M JMCKYCCHS)
(popmupoBanue komnerenunii OIK-1)

Temarnka 1 METOAMYECKHE YKA3aHHUsI IO BBHIIOJHEHUIO JTA00paTOPHBIX PabOT MO JUCIUILINHE
U3JI0KEHBI B y4€0HO-METOAUYECKOM ITOCOOUH IO JUCIHILTUHE [4].

3.2 Texymmii KOHTPOJIb (KOHTPOJIbHAsA padoTa)
(popmupoBanue komnerenunii OIK-1)

IIpumepHbIe 3a1aHUS K KOHTPOJILHO padote Nel

1. Bapuantsl 3a1a4:

a) B 800 r Boasl pactBopunu 200 r NaxSO4. Onpenenure MmaccoByto n0at0 Na;SO4 B
pactBope (B %).

0) CkoJbKO MOJB BemecTBa cocTaBisaioT 348 1 KoSO4?

B) Kakue MeTanisl U3 NepeunciIeHHbIX BHITECHSIOT BOJOPO/ U3 HOI0OBOIOPOAHOMN KUCIIOTHI
HI: K, Fe, Au, Ca, Ag? IIpuBeaute ypaBHEHUS PEAKLMIl B MOJIEKYJISIPHON U COKPALLIEHHOW MOHHOU
dopme.

r) Kaxoii 00beM pu HOPMAIBHBIX YCIOBHAX 3aHMMalOT 320 T kucinopoaa O2?

n) Ckonpko muTpoB kuciaopoaa Oz (ycaoBus HOpMaibHbIe) 00pa3yeTcs npu pa3inoxenuu 20
moub H,O?

e) Xnopun Gapus BaCl, MOXXHO MONYyYUTHh B3aMMOJEHCTBHEM METAJUIMYECKOTo Oapus C
pactBopom HCI. Hamucats ypaBHeHHE 3TON peakMy U paccyuTaTh 00beM Bogoponaa Ha (ycrmoBus
HOpMaJIbHBIE), BBIJICIUBIIETOCS MTPU pacTBopeHnH 274 T Gapusi.

x) Kaxoii 06beM Bogopoaa H (ycrmoBust HOpManbHBIE) BBIASIUTCS pU pacTBopeHuu 20 r
KaJIpIHA B coistHor kuciaore HCI?

3) CKoJbKO rpaMMOB Cyibduaa uHKa ZnS o0pasyetcs npu B3aumoneiictsuu 130 r nuHKa
¢ U30BITKOM cephbl?

2. BapuaHTbl 3a1aHUIA:

a) Jomucatb 3 ypaBHEHHsT OOMEHHBIX PEaKIMi, HamucaTh HMX COKpPAILICHHbIE HOHHBIC
ypaBHEHHUS, pacCTaBUTh KO3()(PULIMECHTHI,

0) HammcaTh YpaBHEHHUS pPEaKIUil, C MOMOILIbI0 KOTOPBIX MOXKHO OCYIIECTBUTH LIETIOYKY
IpeBpalleHni (ecau peakius IpOXOAUT B BOJAHOM PAacTBOpE, HEOOXOAUMO KPOME MOJIEKYJISIPHOTO
HaIMCcaTh U COKpAIIEHHOE HOHHOE YPaBHEHHUE); pacCTaBUTh KO (UIIMEHTHI, HAIPUMED:

Pb| — PbO| — Pb(NO3), — Pb(OH)>|.

3. BapuanTsl 3anaHuii:

a) HamMcaTb YpaBHEHMsI DJIEKTPOJUTHUYECKONW JTUCCOLMALMM B BOJHBIX pacTBOpax
CJICAYIOIIMX BeIeCTB (AaHbl HOPMYJIIBI 2-X COCTUHEHUN);

0) ompenenuTh CTENEHb OKUCICHUS KXI0TO AJIEMEHTA B CIEAYIOIINX COSIMHEHUAX (JaHbI
(bopMybl 2-X COeAMHEHUH).

4. Bompoc Ha Temy: «Texnuka 6e30macHOCTH pabOThl B XUMUYECKOH 1abopaToprm»:
a) OcHOBHBbIE ITpaBUJIa OBEICHUS B Ta0OPaTOPHH.

6) UYro 3ampemraercs Aenarh B 1ad0paTopuu?

B) Kak nmpaBmIbHO MBITh JJA0OPATOPHYIO MTOCY Ty ?

r) IlpaBuia monb30BaHUS pEaKTHBAMHU.

) Mepbl IpeOCTOPOKHOCTHU MPU pabOTe ¢ KUCIOTAMU U LIET0YaMH.

e) IIpaBumna Ge3zomacHOCTH Mpu paboTe ¢ MPOOHPKaMHU.
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k) IlepBas momoIuIb MpH OTPABICHUHU.

3) [lomorp mpu oxorax (B TOM YHCIIE U IPU OXKOTaX, BHI3BAHHBIX KOHIEHTPHUPOBAHHBIMU
pacTBOpaMu KUCIJIOT U LIEN0YEH).

u) [lepBas momoIpb Npy paHEHHH.

k) [lepBast moMoIb IpU NOPAKEHUH HIEKTPHUECKUM TOKOM.

IIpumepHbIe 321aHUA K KOHTPOJILHOM padoTe Ne2

1. CaoiicTBa s-3neMeHTOB | rpymnmsl.

2. CsorictBa s-3nemeHTOB II rpymnmsl.

3. CaoiicTBa p-3J€MEHTOB.

4. CaoiictBa amtoMunus. [I[puMeHeHre aTIOMUHUS U €r0 COSIMHEHU B
IIPUHTMEINATEXHOJIOTUH.

5. CaoiictBa cBuHIA. [IpyMeHeHNE CBUHIIA U €0 COEIMHEHUI B IPUHTMEANATEXHOJIOTUH.

6. Yro takoe amdporeprocts? [IpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUSIMU
peakIuii B MOJIEKYJISIPHOM U COKpAIleHHON HOHHOH (opme.

7. Kakoii s-a1eMeHT siBisieTcst ampotepHbIM? [lonTBEepaUTE OTBET YPAaBHEHUSIMU PEaKIHiA
B MOJICKYJISIPHOM M COKpaIlleHHON HOHHOH (opme.

8. Kak uzMensercs okucnuTeabHas akTuBHOCTH B psny F2 — Clo — Brz — > 1 yem 310
00bsCHsETCS?

9. Tlowemy HF — cnabas kucnora?

10. Kak n3mensiercs cuna kuciot B psiny HCl — HBr — HI u ¢ uem ato cBsizano?

11. Kak u3mensiercs cuna kuciot B psay HCIO, HCIOz, HCIO3, HC1O4 1 uem 310
00bsCHsETCS?

12. Kaxk uzmensercs sHeprus csizu O — H u cuna kucnor B paay HaS — HaSe — HoTe?
JlaiiTe 0OBsSCHEHHS.

13. Kakas crenenp okucineHus HanOosee xapakrepHa ais sucmyTa? s ceunna? J{ns
tamus? [ouemy?

14. Tlouemy cTonb Gorara Xumus yriepona?

15. Yro mpencTaBisiioT OO0 pacTBOPBI KPEMHUEBOW KUCIOTHI? UTO Takoe cuiukaresb?

3aoauu

1. JonumuTe W ypaBHAWTE METOJOM MOJIYpEakUud CIEIYIOIIHE  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKINH (IPUBEIEHBI 2 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH).

2. Beimajger win He BBINAJET OCaJ0K IIPU CIUBAHUU JIBYX COJIEH.

3. [IlpuBenute mpuMepbl COEAMHEHHM 3JIeMeHTa (MIPUBEJEH OJIUH U3 S- WIH P-3JIEMEHTOB), B
KOTOPBIX OH IPOSBIISAET pa3/IndHbIE CTENIEHNU OKUCIeHNs. HazoBuTe 311 coetuHeHus.

IIpuMepHble BApHAHTHI OMJIETOB K KOHTPOJIbHBIM padoTam

KonTpoanHas padora Nel

BapuanTt Nel

1. Kakyto maccy umeror 5 moib kapoonaTa HaTpusi NaxCO3?

2. HamummuTe ypaBHEHUS peakUuil, C TMOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBUTh
CIICAYIOIINE TpeBpalieHus (ecau peakuus MPOXOIUT B BOJHOM pPaCTBOpPE, HEOOXOIUMO KpoMe
MOJICKYJISIPHOTO HAaIUCaTh M COKPALIEHHOE HOHHOE YpaBHEHHE); paccTaBbTe KO3 PULIMEeHTHI:

Cu| — CuO] — Cu(NO3)2 — Cu(OH)2|.

3. Hanummure ypaBHEHHS 3JICKTPOJUTHYECKOW JHCCONMALMU B BOJHBIX pacTBOPax
cnenyromux Bemects: a) Mg(NO3)z; 6) K2SOa.

4.  Mepbl IpeIOCTOPOKHOCTHU MPHU pabOTe ¢ KUCIOTAMHU U LIETOYaMH.
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KonTpoJanHas padora Ne2

1. Pt,H(p=1,013-10°ITa) | KOH, C(KOH) = 1-10™* mons/x ||; E

Bapuant Nel

.
2H'/H,

2. Paccuwmraiite OJIC, ompeaenuTe aHOA W KaTOJ M HANMIIUTE YpPaBHEHHE DPEAKIMH,

HpOTeKaIOL[Ieﬁ B raJilbBAHH4YCCKOM JJICMCHTC:

Sn|SnCl,; C(SnClz) = 0,001 mons/n||FeCly; C(FeCl,) = 0,1 mons/n|Fe.

3. DOnextponus pactBopa Pb(CH3COO): (anexrpoast rpadurossie). [lpuBeanre ypaBHeHUs

peaklyii Ha aHOJE U KaTOJE.

C(+)|pactBop Pb(CH3COO), |C(-).

4. Bprumucnaure Bpemsi, HeoOxoaumoe aisi oOpa3oBaHus 32 T MeOU HpPU DBJICKTPOIU3E

pactBopa xsopuaa menu (II) CuCl, Tokom cumoii 2 A. DnexkTpoasl rpaduToBbie. BEIXoa MO TOKY

n=1.

5. VYpaBHsAlTe METOAOM IOIYPEAKUMUH CIEAYIOIUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE

peakuuu (MoA4YEPKHYTHIE COSAMHEHHUS, & TAKXKe OCaJIKU () 1 ra3sl (1) Ha HOHBI HE IUCCOIUUPYIOT):

a) NaBiO;| + HCl — BiCl; + Clx1 + NaCl + H20
6) NaxSO3 + KMnO4 + H,0 — Na;SO4 + MnO(OH).| + KOH

3.3. [IpomMe:KyTOYHBIH KOHTPOJIb (BOMPOCHI K IK3aMEHY)
(popmupoBanue komnerenunii OIK-1)

1.

e B U

10.
11.
12.
13.

14.

15.

16.

3aKOH COXpaHEHMsI MACChl BEILIECTBA.

3aKOH ITOCTOSIHCTBA COCTABA.

3aKOH KpaTHBIX BECOBBIX OTHOLIECHHH.
3aKOH MPOCTHIX 0OBEMHBIX OTHOILICHUH.
3akoH ABOraJipo U CIEICTBUS U3 HETO.
YpasHenue ne bpoits.

[Tpunnun Heonpenenennoctu I eitzenodepra.

VYpasuenue Lpénunrepa. Ero ¢puznyeckuii CMbICT U TIOHATHE O METOJIE PEILICHHUS.
Pesynbratsl pemieHus.

I'maBHOE kBaHTOBOE uMcCiO 1. Kakne 3HaueHus npuHumaet? Uto oHo omnpenenser? YpoBHU
sHepruu K, L, M, N, O, P, Q u T.a.

Opb6uransHoe kBaHTOBOE uncio /. Kakue 3Hauenus npuaumaer? Yto oHo onpenensier?
MarnuTHOe OpOUTaIFHOE KBAHTOBOE YHCIIO 7).
CnuHoBoe kBaHTOBOE uncio s. Kakue 3HaueHns npuHuMaer? Yto oHoO onpenenser?

MarnuTHoe CIMHOBOE KBAaHTOBOE UMCIO 1. Kakue 3HaueHus npuHumaet? Yto oHO
onpenensier?

Yo 03HAYAIOT IMOHATHS: «CIIMHY», «CIIMHOBOE KBAHTOBOE YHCIIO», «MAarHUTHOE CIIHHOBOE
KBAHTOBOE YUCIIO»?

Uro Takoe opOUTaIb U ANIEKTPOHHOE 001ak0? OCHOBHBIE TUIBI OpOuTaneit u popmsbl
AJIEKTPOHHBIX 00JIaKOB: 1s-, 2s-, 3s-, 2p-, 3d- opOuTanm.

dusnueckuit cMpicn GyHkuuu P.
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17.

18.
19.
20.

21.

22.

23.

24.
25.
26.
27.
28.

29.

30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.

41

[IpuHnun Muaumyma sHeprud. [Ipuanun uexmrodenus Iaynu. Ipasuno XyHna.
MynbTUIIETHOCTb.

DopMyIUpOBKHU nIepruoanyeckoro 3akona — /[. 1. Menneneesa u coBpeMeHHas.
[IpaBuna Kneukosckoro. [IpuBenure npumepsl, HUTIOCTPUPYIOLIUE KAXI0€ IPABUIIO.

DnekrpoBaneHTHAs (MOHHAsSI) CBs3b. OCOOCHHOCTH HOHHOMW CBSI3M — HEHANPABICHHOCTh U
HEHACHIIIAEMOCTb.

KoBanentnas cBsi3b. Tumbsl KOBaJIEHTHBIX CcBsizei. Mertayunueckas cBa3b. Bogopoanas
CBSI3b.

Cucrema, Teriora, padota (naTh onpeaeneHus). Buytpennsst sueprus. [1epBbiii 3akoH
TEPMOJNHAMUKH.

TemoBsie 3¢ (HEeKTH H30XOPHOTO M U300apHOTO Tporiecca. UTo Takoe ISHTAIBITUS?
DK30TepMUYECKUE U YIHAOTEPMHUUYECKUE TIPOIECCHI.

3akoH I'ecca. CnenctBus U3 HEro.

Bropoii 3ak0H TEpMOAMHAMUKHI. DHTPOIIHS.

Craructrueckasi UHTEPHPETALUsI BTOPOTO 3aKkoHa TepMoarnHamMuku. @opmyna bonbimana.
[Tocrynar [1nanka (TpeTuii 3aKOH TEPMOJAUHAMUKH).

CBobonHas sHeprust ' mb60ca. Y ciioBusi caMONIPOU3BOIBHOTO MPOTEKAHHSI XUMUYECKUX
peakuuit u kpurepuii T/IP ipu p, T = const.

CBobopnas sueprus ['enbMronbua. Y ciaoBus CaMOIPOU3BOIBHOTO MPOTEKAHUS
xumuyeckux peakuui u kpurepu TP npu V, T = const.

3akoH AeicTByomux Macc. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.
Xumnueckoe pasHosecue. [Ipunnun Jle larense. IIpumepst.

CunbHble U cradble 31eKTPoaUThl. CTENeHb AMEKTPOIUTUIECKON TUCCOIUAIINU Ol 3aKOH
paz6asnenust OctBasbaa. MonHnoe nmpousseaenue Boasl Ky.

Bo3HHKHOBEHME MTOTEHIIMANA HA TPAHULE METAJLT — PACTBOP.
MeHO-IIMHKOBBIN TajlbBAHUYECKUH dJIeMeHT (3eMeHT Jlanmaisa — SIkoon).
Psn nanpsikeHUil METaoB.

BoxopoaHslii 35eKTpoa.

Pacuer MOoTCHIIMaJla BOAOPOAHOTO 3JICKTPOAA, 3allI0OJIHCHHOI'O PaCTBOPOM CHJILHOM KHCIIOTBI
HWiIn CUJIBHOI'O OCHOBAHUA.

VYpasuenue HepHcra.
Yto Takoe raapBaHudeckuit anemenT? J1C rajpBaHUYECKOTO AJIEMEHTA.

DnekTponn3. 3aK0oHbI AeKTposin3a (3akoHbl Dapanest).

. Kakue npoueccbl MOT'yT IpOTEKATh MPU AJIEKTPOJIN3E HA aHOJE?
42.
43.
44,
45.
46.

Kaxue nporeccbl MOIyT IpOTEKaTh IPHU AIEKTPOJIN3E HA KaTonae?
CBolicTBa S-3JIEMEHTOB | rpynmsl.

CsoiicTBa s-aneMenToB Il rpymnimsl.

CBolicTBa p-2JIEMEHTOB.

CaoiictBa d-3JIEMEHTOB.
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47. CpoiicTBa antoMunus. [I[puMeHeHre allOMUHUS U €r0 COSAMHEHUH B
MPUHTMEAUATEXHOJIIOTUH.

48. CpoiicTBa Menu. Ee npumeHeHne B IPUHTMEINATEXHOIOTHH.
49. CpoiicTBa cBuHIa. [I[ppuMeHeHNE CBUHIIA U €70 COEUHEHUH B TPUHTMEINATEXHOJIOTHH.
50. CpoiicTBa nuHKa. Ero npuMeHeHue B NpUHTMEANATEXHOJIOTHH.

51. Yro Takoe amdporepuocts? IlpuBeaure npumepsl. OTBET NOATBEPAUTE YPABHEHUSIMU
peaxiuii B MOJICKYJISIPHOM U COKpaIlleHHON HOHHOH (opme.

52. Kakoit s-aneMeHT sBisieTcst amporepHbM? [lonTBepauTe 0TBET ypaBHEHUSIMU PEaKIUii B
MOJICKYJISIPHOM U COKpaIleHHON HOHHOH (opme.

53. Kak n3meHsieTcst OKUCIuTeNbHast akTUBHOCTD B psany F2 — Cla — Bro — I 11 yem ato
o0bsacHseTCS?

54. Tlouemy HF— cnabast kucnora?
55. Kak n3mensiercs cuna kucnot B psity HCl — HBr — HI u ¢ yem 3to cBsizano?

56. Kak usmensiercs cuna kucnot B psay HCIO, HCIO2, HCIO3, HC1O4 1 yem 310
00BsICHICTCS?

57. Kak uzmensercs sHeprus csazu O — H u cuna kucnor B psaay HoS — HoSe — HoTe? Jlaiite
OOBSICHEHUSL.

58. Kakas ctenenb okuciaeHus HanOomnee xapakrepHa ajs sucmyta? J{ns ceunna? [lnsa tannus?
[Touemy?

59. Ilouemy ctonb Gorara Xumus yrieponaa?
60. Yto nmpeacTaBmisioT co00il pacTBOPHI KPEMHHEBON KUCIOTHI? UTO Takoe CHUIIMKAreb?

3.4 Tekymnii KOHTPOJIb (TeCThI)
(popmupoBanue komnerenunii OIK-1)

TemaTnuyeckasi CTPYKTYpPa TeCTOBBIX 3aJaHH

Tema 1. Ctpoenue aToma.

Tema 2. XumMunueckue CBS3H.

Tema 3. OcHOBBI XUMHUECKON TEPMOAMHAMHUKH.
Tema 4. PactBops! a5ekTponutsl. pH-pacTBOpBHI.
Tema S. ['unponus cosen.

Tema 6. [IpousBeneHrue pacTBOPUMOCTH.

Tema 7. DnexTpoxumus

Tema 8. DnexkTponutTryueckas AUCCOLMUALIMS
Tema 9. XuMus s-371€MEHTOB.

Tema 10. Xumus p-31eMeHTOB.

Tema 11. Xumus d-31eMeHTOB.

Tema 12. KuHeTnka XMMHUYECKUX PEAKLIUM.

IIpumepsl TecToBBIX 3a1aHuil: Tema 8. DnekTpoauTHUYECKAsT TUCCOUALNS
3aoanue {{ 139 }} 1

OTMeThTE MPaBWIBHBIN OTBET
Peakuust oOMeHa BO3MOKHA MEXKTY:
L] docdarom kanbius u rugpokcuaom xenesa (11);
(] XJIOpUIOM JIUTHUS U CYTb(HATOM HATPHUS;
M muTpaToM cepebpa U COISHON KMCIIOTOM.
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3aoanue {{ 140 }} 2

OTMmeTbTE NpaBUIIbHBII OTBET

K peaknusMm HelTpanu3anuu OTHOCATCS PEAKLIUN MEKIY:
1. yKCyCHOM KUCIIOTOM M TMJIPOKCHJIOM HATPHS;

2. COJIIHOM KUCIIOTOW U XJIOPUAOM HaTpus;
3. cepHOI KMCIIOTOH U TUAPOKApOOHATOM HATPHS;
4. TUAPOKCUIOM KanbIus U opTO(hoCcHOPHOI KHCTIOTOI;
5. TUAPOKCHUJIOM KaJIHsl U OKCHJIOM CEpBl.
0 1;2:4
12,54
M 1;4
0 1;2
L] 3;4
3aoanue {{ 141 }} 3

OTMeThTe MpaBUIBHBIN OTBET

K OKHCJIMTCIbHO-BOCCTAHOBUTCIILHBIM OTHOCATCS PCAaKIIUU:
1. Fe;O3 + HCI;

2. FeCl; + HoS;

3. Fe + HCI;

4. SOs3 + NaOH;

5. Cl, + KOH;

6. FexO3 + HoSO4.

3aoanue {{ 142 }} 4
OTMeTbTe MpaBUIIbHBIN OTBET
OKHCIIUTENHEHO-BOCCTAHOBUTENIbHAS PEAKIUS — 3TO:
] CO;z +2NaOH = Na,COs + Hx0;
L1 Ba(OH): + 2HNO3 = Ba(NO3); + 2H20;
[J CasP; + 6H,0O = 3Ca(OH), + 2PH31;
M Cl, + SO, + 2H>0 = 2HCI + H2SOa.

3aoanue {{ 143 )} 5
OTMmeTbTE NTPaBUIIbHBII OTBET
Vpasuenne HS™ + OH™ = H,0O + S?* onuckiBaeT B3auMOJIEHCTBUE MEKLY:
] NaxS u H»0;
M KHS u KOH;
[J KHS u H2SOq;
[ K2S u NaOH.

3aoanue {{ 144 }} 6

OTMeThTE MPaBUILHBINA OTBET

OOMeHHas peakius — 3To:
L] 4Cr(NO3); =2CrOs; + 12NO; + 302;
[J Be(OH), + 2NaOH = Nay[Be(OH)4];
L] 4NH3 + 30, = 2N + 6H20;
M Zn + H>SO4 =ZnSO4 + Ha1.

3aoanue {{ 145 )} 7

OTMmeTbTE NTPaBUIIbHBII OTBET

36



Cymma k03 PUIHEHTOB B ypaBHEHUU peaKIMi HEOOXOUMOM JTUCCOLMAIUY CYIb(aTa aTlOMUHUS
COCTaBIISIET:
1
;

b

HEEEN
B W

M 6.
3aoanue {{ 146 }} 9
OTMmeTbTE NTPaBUIIbHBII OTBET
Yucno coneit Bcex BO3MOXKHBIX THIIOB, 00pa3yroIuXcs B peakuusax Mex 1y okcunom xenesa (1) u
CEPHOU KUCJIOTOM, paBHO:
O 1;
M 2;
L 3;
0l 4.

3aoanue {{ 147 }} 10
OTMmeTbTE PaBUIIbHBII OTBET
Peaxnus pasnoxxenus — 3To:
Ll AlS3 + 6H20 = 2AI1(OH)3| + 3H2S1;
[0 KOH + HCI1 =KCI + H20;
M 2Cu(NOs3); =2CuO + 4NO21 + 027;
[ 2Al +2NaOH + 6H>O = 2Na[Al(OH)4] + 3H21.

3aoanue {{ 148 )} 11
OTMmeTbTE NTPaBUIIbHBII OTBET
Yucno coneit Bcex BO3MOXKHBIX THIIOB, 0Opa3yromuxcs B peakuusx Mmexay Cr(HSO4); u NaOH
paBHO:
O 1;
0 2;
M 3;
0l 4.

3aoanue {{ 149 }} 12
OTMeTbTe NMpaBUIIbHBIN OTBET
Peaknmsa coequHEeHUS — 3TO:
] 2NaNOs = 2NaNO; + O»;
] SO; + 2NaOH = Na,SOs + H,0;
M 2Fe + 3Cl, = 2FeCls;
[J KOH + HNO3 =KNOs + H20.

3aoanue {{ 150 }} 13
OTMeThTe MPaBUIIBHBIH OTBET
HNonnoe ypasuenne SrCO3 + 2H" = Sr?" + CO»1 + H20 omuchiBaeT B3aUMOICHCTBUE MEXKTY:
[J SrCO3 u Sr(OH)y;
[0 SrCO; u HoCOs;
L] SrCOs u NH4OH;
M SrCOs3 u HCI.

3aoanue {{ 151 }} 14

OTMeThTe MPaBUIBHBIN OTBET

Cymma k03(pPpHUIIMEHTOB B YPaBHEHUH JEKTPOIUTHUECKON AUCCONMANK qUuruapodocdara HaTpust
NaH2PO4 cocraBnser:

M 3;
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L 4;
L 5;
L] 6.
152. 3aoanue {{ 152 }} 15
OTMeThTE MPaBUIBHBIN OTBET
Peaxnus 3aMernieHus — 3To:
M FeO + H, = Fe + H0;
1 2C+0,=2CO;
[J Al4Cs + 12H20 = 4A1(OH)3| + 3CHa4f;
[J Zn(OH), + 2NaOH = Nay[Zn(OH)4].

153. 3aoanue {{ 153 }} 16
OTMeThTe MpaBUIBHBINA OTBET
B kpatkom nonnom ypasHenuu peakuuu NaHCO; + NaOH —
L 3;
M 4;
L 5;
Ll 6.

3aoanue {{ 154 }} 17
OTMeThTe MPaBUIIBHBIH OTBET
OKMCIIUTEIIFHO-BOCCTAHOBUTEIbHAS pcaKknuus — 3TO:
[J NH4Br =NH3 + HBr;
[ Na2SO; + H2SO4 = NaxSO4 + SO21 + H20;
[J LisN + 3H>0 = 3LiOH + NH37;
M 2KMnOs = KxMnOs + MnO.| + O21.

3aoanue {{ 155 }} 18
OTMeThTE MPaBUIBHBIN OTBET
OOMeHHas peakius — 3To:
M Fe O3 + 2A1 = 2Fe + AlLOs3;
L1 CoHs + 302 =2C0,1 + 2H:0;
[J Cl, + HI=ICl| + HCI;
[J CasP; + 6H,O = 3Ca(OH), + 2PH31.

3aoanue {{ 156 }} 19
OTMmeTbTE TPaBUIIbHBII OTBET
Peaxnus pasnoxxenus — 3To:
[ SiO2] + Mg =2Mg + Si;
] Zn + CuSO4 = ZnSO4 + Cu;
L] N2 + 02 =2NO;
M CaCOj; = CaO + COs,.

3aoanue {{ 157 }} 20
OTMeTbTe MpaBUIIbHBIN OTBET
Peaknus coenuHeHNs — 3TO:
M 2Al+ 3S = AlSs;
[J FeS + HCI = FeCl, + H2S1;
[J Zn+ 2NaOH + 2H,0 = Nay[Zn(OH)4] + H21;
1 2KClO3; = 2KCI + 30a.

3aoanue {{ 158 )} 21
OTMeTbTe NMpaBUIIbHBIN OTBET
Peaknms 3amernieHus — 310:

[J Ba+ CO,=BaCOs|;
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[J Ca(HCO3), = CaCOs| + CO1 + H20;
M 2Al + Cr,03 = ALOs + 2Cr;
] 2KNO3 = 2KNO; + Os.

3aoanue {{ 159 }} 22
OTMmeTbTE MTPaBUIIbHBII OTBET
K peakuuu HelTpanu3any OTHOCUTCS B3aUMOAEUCTBUE MEXY KUCIOTON U:
L] combro;
] merammom;
M menousto;
[l OCHOBHBIM OKCHOM.

3aoanue {{ 160 }} 23

OTMeTbTe NMpaBUIIbHBIN OTBET

VYkaxxuTte npaBUJIbHOE YPaBHEHUE PEAKIUU:
M Ca(OH); + Fex(SO4); = 3CaSO4 + 2Fe(OH)s;
L1 Ca(OH): + Fex2(SO4)3 = Caz(S04)3 + Fe(OH):;
L1 Ca(OH): + Fea(SO4); = 3CaSO4 + 2Fe(OH)s.

3aoanue {{ 161 }} 24
OTMeThTe MpaBUIBHBIN OTBET
CymMma k03(p(pHIIMEHTOB B YPaBHEHUH JICKTPOIUTHUECKON AUCCOLMAIIMH THIPOKCUIA Oapust
Ba(OH), — st0:
0 3;
M 4;
L 5;
Ll 6.
3aoanue {{ 162 )} 25
OTMeThTe MpaBUIBHBINA OTBET
CubHast KUCJIOTA B BOJHOM PAacTBOPE OTBEYAET OKCUY:
M CLO7;
L] P2Os;
L] N20s;
] Cl0.

[TonHBIN KOMIUIEKT TECTOBBIX 3a/laHUI HaXoAUTCs Ha Kadeape « THHOBAaIIMOHHBIE MaTepHAaJIbI
IIPUHTMEUANHY CTPUN»

Ilpumepsl IK3aMEHAUUOHHBIX OUIEM OB
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MUHHUCTEPCTBO OBPA30BAHMSA U HAYKU POCCUMCKOM ®EJIEPALIUU
denepasbHOE rocysapcTBEHHOE aBTOHOMHOE 00pa30BaTe/ibHOE yUpeKJeHue
BbICIIETr0 06pa30BaHUS
«MOCKOBCKUM MOJIUTEXHUYECKUN YHUBEPCUTET»

HHucTuTyT mosurpaguyecKux TeXHOJIOr Uil

Kadenpa «THHOBaIIMOHHBIE MaTepHAaJIbl IPUHTMEINAUHIYCTPUNY

Jucuumiza «XHuMHUsI MATEPHAT0B»

Hanpasnenue 29.03.04 — TexHONOrUs Xy10KECTBEHHON 00pabOTKH MaTepraioB
Kypc 1, popma oOyuenust ounas

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. 3aKOH KpaTHBIX BECOBBIX OTHOLIEHUIA.

2. Paccunraiite pH pactBopa cenenoBoit kucinotsl HoSeO4 (MonsipHas konuenTpauusa C(H2SeOq) =
0,5 moup/i).

3. Hanumure ypaBHenue ruaponusa RbsPO4 B MonekynisipHoil U cokpatieHHOH noHHOU (opme (110
CTausAM), ISl KaX/10M CTaluu NPUBEIUTE BhIpa)KEHUE AJI1 KOHCTaHThI ruponusa Kr u ouenure pH
JAHHOT'O PacTBOpA.

yTBep)KI[eHO Ha 3aCCJaHun Ka(benpm «MHHOBAITMOHHBIC MAaTEPHATELI MPUHTMETUANHIYCTPUI))

« » IpOTOKOJ Ne 3aB. kadenpoii /A.I1. Konnparos /

MHMHHUCTEPCTBO OBPA30BAHUSA U HAYKH POCCUMCKOM ®EJIEPAIINN
(denepaibHOe rocy1apcTBEHHOE AaBTOHOMHOE 00pa30oBaTe/ibHOE YUpeKIeHHe

BbICIIEr0 00pa30BaHHUsA
«MOCKOBCKHU NOJUTEXHUYECKUMN YHUBEPCUTET»

HHucTuTyT mosurpaguyecKux TeXHOJIOr Uil

Kadenpa «THHOBaIIMOHHBIE MaTepHAJIbl IPUHTMEINAUHIYCTPUNY

Jucuumiza «XuMHUsI MATEPHAT0BY»

Hanpasnenue 29.03.04 — TexHosorusi XyJI0XKecTBEHHONW 00paboOTKM MaTepuanoB, Kypc 1, ¢opma
oOydeHus: ouHas

3K3AMEHAIIMOHHBIN BUIET Ne 2

1. CoiicTBa iuHKa. Ero npumMeHeHne B IPUHTMEINATEXHOIOT M.

2. Dnextponu3 pactBopa FeCls (anextpoasl mennbie). [lpuBeanure ypaBHEHHs peakluii HAa aHOJE U
KaToze.
Cu(+)|pactBop FeCls|Cu(-).

3. YpaBHsITE OKUCIUTEIBLHO-BOCCTAHOBUTENBHYIO PEAKIIMIO METOIOM IOJIYPEAKIIHI:
KIOs3 + H2SO4 + NaxS — I | + S| + NaxSO4 + HoO.

yTBep)KI[eHO Ha 3aCCJaHun Ka(benpm «MHHOBAITMOHHBIC MAaTEPHATLI MPUHTMETHANHIYCTPHAI))

« » pOTOKOJ Ne 3aB. kadeapoii /A.I1. Konnpatos /
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Tonnwiti KoMnieKm 3K3aMeHAYUOHHBIX OUNEeMO8 XPAHUMCA HA Kageope UHHOBAYUOHHBIX
Mamepuanos NPUHMMeOUauHOYCmMpUuu.

MeTtoauyeckue yKazaHusl K IPOBEICHHUIO IK3aMeHa 110 JUCHHUILINHE
«XuMHS MATEPHAJIOB»

YrBepxnar
3asenyromuii kagenpoit « MUMID»
npodeccop A.I1. Konnparos
«_» 202 .

Hanpasnenune noaroroBku:29.03.04 — «TexHosorus XynoxecTBEHHOH 00pabOTKH MaTepUaIoBy
[Tpoduib: «/lu3aitH 1 KOHCTPYUPOBAHHUE PEKIAMHBIX U apT-00BEKTOB)»
dopma 00yueHus: ouHas

1. OK3aMeH IPOBOJUTCS B TUCbMEHHOM BH/IE.

2. Kaxnp1ii o0yyaromuiicst mojy4yaeT CBOM BapHaHT 3K3aMEHAIMOHHOTO Omiera, coJepKamiuit
3 Bompoca (3a1aHus) 10 U3YYEHHBIM pa3jieiaM JIUCLHUIUIMHBIL.

3. B TeueHue AByX akaJeMHUYECKUX YacOB OOydYaroluecs MUCbMEHHO OTBEYAIOT HA BOMPOCHI
ounera.

4. B TeueHue mnocneayrolero yaca IpenoAaBaTeNlb MPOBEPSET MPaBUIBHOCTh OTBETOB Ha
BOIMPOCHI OMJIETa U BBICTABIIAET MPEABAPUTEIHHYIO OLICHKY.

5. [IpenoaBaTens UMEET MPAaBO MOMPOCUTH OOYYAIOIIErOCsl OTBETHUTh HA JOMOJHUTEIbHBIN

BONPOC TO JaHHOM KOHKPETHOM Teme Bompoca Owiera. B cioywyae oTka3a oT OTBeTa WIH
HETNPABUWIIBHOTO OTBETa pPE3YJbTaT BCET0 OTBETAa CHIIKACTCS B OAJbHOM BBIPAKECHHUU M MOXKET
AQHHYJIUPOBATHCA C HYJIEBOU OLIEHKOM.

6. IlonoxurenbHass OLICHKA BBICTABIISIETCS TOJIBKO IIPU YCJIOBMM YCIEHIHOTO BBIIIOJIHEHUS
o0yJaromuMcsi BCEX MPEIYCMOTPEHHBIX IPOrpaMMoON JabopaTOpPHBIX PabOT M KOHTPOJIBHBIX
MEpPOIPHUITHUH.

7. [IpenBaputenvHas oueHKa o0OBsBIseTcs oOydaroumiemycs. B ciydae Hecoryacus
o0yyaromerocsi ¢ 0ObSBICHHON OIICHKOM ¢ HUM MPOBOJHUTCS MHIUBUAyabHOE COOECEIOBaHUE C
y4ETOM PE3YJIbTATOB €0 OTBETA.

BpeMeHny Ha OATOTOBKY JIsl OTBETOB HA JOIOJHUTEIBHBIE BOIIPOCHI HE IPEIOCTaBIISAETCS.
Pemenne 00 OKOHYATENHHOM OIEHKE NPUHUMAET S5K3aMEHATOpP Ha OCHOBAHHUU PE3YJIbTAaTOB
MUCHbMEHHOTO OTBETa OOYyYaloUIerocs M €ro OTBETOB Ha JONOJHHUTENbHBIE BOIMPOCHL, MPUYEM
IIPUOPUTET IIPU 3TOM OTAACTCS KAYECTBY OTBETOB HA JOIOJHUTEIbHBIE BOIIPOCHI.

8. JlexTOpy mpenocTaBiIseTCs IPaBO YCIEBAIOIIUM B X0JI€ CeMecTpa 00yJaromuMCsl, CIaBIIUM
BCE KOHTPOJIbHBIC MEpOIPHSTHS, BBICTAaBUTh OLIEHKY «YJIOBJICTBOPUTEIBHO» O€3 IMpPOBEACHUS
JK3aMEHa.

9. B cinydae HesBKHM 0Oydaromierocs Ha 9K3aMeH B 3aU€THO-3K3aMEHAIMOHHOW BEIOMOCTH
IIpenoAaBaTesIeM 3allUChIBAETCS — «HE SIBUJICS.
10.  Tlocne sx3ameHa mpenojaBareib 00s3aH 0(OPMHUTDH 3a4E€THO-3K3aMEHALMOHHYIO BEOMOCTh

YCTAHOBJICHHOH (DOPMBI U C/IaTh €€ B AUPEKIMIO UHCTUTYTA B ACHb POBEICHUS SK3aMEHa.

Metoanyeckre peKOMEHAANN U BapUaHThl AK3aMEHAIIMOHHBIX 3aJJaHUi 00CYKICHBI Ha 3aceJaHuN
Kaenper «_ » 202 r., mpotokon Ne .
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