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OobJaacTh INPUMECHCHHUA H HOPMATUBHbLIC CCHLJIKHA

Hacrosimias mnporpamMmma ydeOHOM IUCHUIUIMHBI yCTaHABIMBAET MHUHUMAJIbHBIC
TpeOOBaHUSI K 3HAHUSIM U YMEHHUSIM 00YUalOIIerocs U ONPEeEsieT COJECPKaHUE U BUJIBI
Y4EOHBIX 3aHSATUNA U OTYETHOCTH.

IIporpamma npegHasHavueHa Juisl IPErnogaBaTeieid, BEAYINX JaHHYI0 TUCHUILUIMHY, U
oOyuaromuxcsi HarpasiieHus: oArotoBku 29.03.04 — «TexHosorusi XyJa0KECTBEHHOM
00pabOTKH MaTepUaIoBy, U3YUaAIOIUX JUCIUILUIUHY « XUMHS MAaTEPUATIOBY.

[Iporpamma pazpaboTana B COOTBETCTBUHU C:

e @ezepanbHbIM  TOCYAAPCTBEHHBIM  OOpa3oBaTENbHBIM  CTaHAAPTOM IO
HarpasieHuto noaArotoBku 29.03.04 TexHoaorus Xy105K€CTBEHHOU 00pabOTKH
MarepuaaoB (YpoBeHb OakanaBpuara), yrBepkaeHHbIM npukazom MOH P® ot
22 centsops 2017 r. Ne 961;

e (OOpazoparensHoii mporpammoiri  29.03.04 TexHonorus XyJI0KE€CTBEHHOM
00paboTku maTtepuaiaoB (ypoBeHb OakamaBpuara), MpodUiIb MOATOTOBKU —
«/lr3aitH 1 KOHCTPYHUPOBAHUE PEKIIAMHBIX U apT-00BEKTOBY;

e PabouuM y4eOHBIM IUJIAHOM YHUBEPCUTETA [0 HAIMpPaBJICHUIO TOJTOTOBKHU
29.03.04 TexHomorusi XyIOKECTBEHHOW 00pabOTKM MarepuajoB (YpOBEHB
OakanaBpuata), npoduiIb MOATOTOBKM — «JlM3ailH W KOHCTpyUpOBaHUE
PEKJIAMHBIX U apT-00BEKTOBY, roJl Havana o0yuenus 2023 r.

1. Ilesu u 3apa4M OCBOECHMS AU CUUILIMHBI

K 0CHOBHBIM HeJIIM OCBOEHUS TUCIUIUIMHBI «XHUMHSI MaTEpUaOB) CIEAyeT
OTHECTH:
—  (QopmupoBaHne y  0OydaromMXCs  LEJIOCTHOIO  €CTECTBEHHOHAYYHOTO
MUPOBO33PEHUS;
— HW3y4YeHHE TEOPETHUUYECKHX OCHOB HEOPraHMYECKOW M 0OIIel XUMHUHU, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCTMHEHUN U UX CBOMCTB;
— ¢popMUPOBaHKE HABBIKOB Pa0OTHI C XUMUYECKUMH BEIIECTBAMHU.
K ocHOBHBIM 3agayaM OCBOCHHS JUCIHUIUIMHBI «XUMHS MaTepUATIOB» CIEAYET
OTHECTH:
— OCBOEHHME OCHOBHBIX (PH3UKO-XUMHUYECKUX METOJIOB aHAJIM3a BEIIECTB;
— (hopMUPOBaHNE HABBIKOB paOOTHI CO CIIPABOYHON XUMHUUECKOMN JIMTEPATYypOH;
— TMPUMEHEHHE TEOPETUYECKMX 3HAHUM M TPAKTHUYECKUX HABBIKOB IJI PEHICHUS
HAYYHO-TEXHUUYECKUX 337a4 B OyAymieil mpoecCuoHaNbHOMN AeATEeIbHOCTH.

B mporecce wu3yueHUs OUCHUIUIMHBI «XHUMHS MaTepuaioB» 3aKIaJbIBACTCs
oOmIeHay4YHbIlii U TpoeCCHOHANbHBIA (yHIaMEHT, (POPMHUPYIOTCS OCHOBHBIC NPUEMBI
MO3HABATEJIbHOM JESATEIBHOCTH.

3HaHHWE JUCIUIUIMHBI TIO3BOJISIET OOOCHOBAHHO TMOJAXOIUTh K BBIOJIHEHUIO
OKCIIEPUMEHTAIbHBIX ¥ J1a0OpAaTOPHBIX HCCIECIOBAaHUM, TMOATOTOBKE TEXHUYECKUX
OTYETOB.



2. MecTto aucuuiuiaibl B cTpykrype OOII 6akanaBpuara

HuctunmHa «XWMHST MaTepuaioB) OTHOCHTCS K OJOKy MaTeMaTHYeCKUuX W
€CTECTBEHHOHAYUYHBIX YYEOHBIX AUCHUIUIMH OO0sf3aTEeIbHOM YacTH Y4eOHOro IiIaHa
OCHOBHOI 00pa3zoBaTeIbLHOM IporpaMMbl OakaiaBpuara.

Juconmummaa  b1.1.12.4  «Xumua MarepruanoB» B3aWMMOCBSA3aHA JIOTUYECKU U
COJIEPKATEIIbHO-METOIUYECKH CO CIEAYIOMUMU TUCITUTUTMHAMU U IPAKTUKAMHU Y4eOHOTO
mana OOITL:

B uwacmu 6aoka b1.1:
— be3onacHOCTh )KU3HENEATEbHOCTH;
— OO61iee maTepuagoBeiCHHUE.

B wacmu 6aoka b1.2:

— Matepuabl peKJIaMHbIX 00bEKTOB;

— JIakokpacouyHble MaTepUabl;

— OU3UKO-XUMUYECKasi CTAOMIIBHOCTh MAaTEPUAJIOB;

— Dkonoruyeckas 0€30MacHOCTb U YTHIM3ALHUSA XYJI05KECTBEHHO-ITPOMBIIUICHHBIX
OOBEKTOB.

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs 110 JUCHUILINHE (MOIYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMU OCBOCHHSI 00pa30BaTe/IbHOU
MPOrpaMMblI

B pesynpraTe OCBOEHUS JUCUUIUIMHBI «XHUMHSI MATEPHAIOB» Yy OOydYarOIIMXCS
dbopMupyIOTCA CEAYIONINEe KOMIIETEHIIMHM W JOJKHBI OBITh JOCTHTHYTHI CIIEAYIOIINE
pe3ynbTaThl 00y4eHHs KaK 3Tan (pOpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETEHIIUMN:

B pesyabTaTte ocBOeHHA

JIeSITEIIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
OO0IIENH)KEHEPHBIX
3HaHWUM, METOJIOB
MaTeMaTU4YeCKOr0 aHaau3a
1 MOJICTTUPOBAHUS

Kon o0pa3oBaTeJLHOI IlepeyeHb MIAHUPYEMBIX Pe3y1bTATOB
KOMITETeHIINH | MPOrpaMMbl 00ydaromuiicst 00y4eHUsI IO TMCHUTINHE
HOJI2KeH 00J1a1aTh
CrniocoOHOCTBIO peraTh 3Hamy:
OIIK-1 BOIIPOCHI - METOZBI U3MEPEHUS 1 00pPabOTKU
HpO(i)eCCHOHaJIBHOfI OKCIICPUMCHTAJIbHBIX JaHHBIX

ymemb:
- 00pabaTheIBaTh M MPEACTABIATH
JKCIIEPUMEHTAJIBHBIC TaHHBIC B BUJEC OTUCTOB
61a0emn:

- CIIOCOOHOCTBIO K CUCTEMaTU3alliMy ¥ 0000I1IEHIIO
pe3ynbTaToB PabOThI

4. CTpyKTYypa H co/iep:KaHue JUCIUNINHBI

OO0miast TpyJI0EMKOCTh JTUCIUIUIMHBI COCTaBIIsSIeT 4 3a4eTHBIX €IUHMIIBI, T.c. 144

aKaJIeMUYeCKUX vaca (U3 HUX 96 4acoB — caMOCTOsATENIbHAS pab0Ta 00yJarOIIXCS).




Paznensl muctumuinHel «XHMHS MaTe€pHalIOB» HM3y4yalOTCs Ha IMEPBOM Kypce B
MEPBOM ceMecTpe: Jeknuu — 1 gac B Hegenmto (16 gacoB), maboparopHbie paboThl — 2 yaca
B Hezeno (32 Jaca), popma KOHTPOJIS — IK3aMeEH.

CrpykTypa U cojaepx’aHue AUCHUIUIMHBI « XUMUS MaTEPUAIOB» MO CPOKaM M BHJIaM
paboTel oTpakensl B [Ipunoxenun 1.

Conepkanue pa3iejioB JUCHMILIUHBI

Pasznes 1. O0masi ¥ HeopraHu4eckasi XUMHS
Tema 1. BBeaenune. Kitacchbl XumMmuuecKkux coefnHeHU

Mecto xumMuM B psAny (QyHIaMEHTaNbHbIX Hayk. [Ipeamer u 3agauM XUMUU.
Baxneimue kiiaccbl 1 HOMEHKJIATypa HEOpraHm4yeckux BeniecTB. [IpocTeie BemiecTna.
Cnoxnbple BemectBa. Okcuapl. ['MAPOKCHABI: OCHOBaHUS, KHUCIOTHI, amM(OTEepHbIE
ruapokcuabl. Conu. bunapHbie coeTMHEHUS.

Tema 2. CTpoeHne aToMa M NEPHOAUYECKUH 3AKOH

Crexnomerpruueckue 3akOHbl. COBPEMEHHOE COCTOSIHUE ATOMHO-MOJIEKYJIAPHOU
TEOpHH. 3aKOHBI COXpaHEHHsI. B3anMOCBsI3b MacChl U SHEPIHH.

CocraB aromoB. KopmyckynsipHO-BOJIHOBOW Ayanu3M. YpaBHeHue Ilnanka.
I'mnoreza ne bpoira. KBaHTOBOMEXaHWUYeCcKas TEOpUS CTpOeHHs aroMa. [IpuHnmn
HEOIpeneleHHOCTH. BoiHoBoe ypaBHeHue. KBaHTOBbIE wncia. PopMa TrpaHUYHOU
MOBEPXHOCTH 3JIEKTPOHHON MIIOTHOCTH JJIA S-, P-, d- U f-aTroMHbIX opOuTtaneit. [IpuHuun
[Taynu. ITpaBuno XyHzaa. DIEKTPOHHOE CTPOEHUE aTOMOB DJIEMEHTOB.

[leproanueckuil 3aKOH M IepuoanuecKas cucrema siemeHtos .M. Menneneena.
Crpykrypa 1 (popMbl IEPUOANUECKON CUCTEMBI U MX CBA3b C DJEKTPOHHBIM CTPOCHHUEM
aTOMOB. S-, p-, d- u f-anementsl. Ilepuoguueckue M HeNepUOAMYECKHUE CBOWCTBA
AJIEMEHTOB.

Tema 3. XumMmudeckas CBA3b

CtpoeHne U CBOMCTBa BemiecTBa. TUMbl XUMHUYECKOM CBs3U. KoBasieHTHas
(nonsipHas M HenoJisipHas cBA3b). OCHOBHBIE XapaAKTEPUCTHUKN KOBAJIEHTHOM CBSI3H.

Meton Banentnbix cBszeit (MBC). Curma- u nu-cBs3u. ['ubpuanzanus aTOMHBIX
opOuTanei.

Meroa monekynsapHbix opoutaneit (MO JIKAQO). Ces3bIBarolue U pa3phIXJsionne
MOJIEKYJIIpHbIE OpOUTANIN. DIEKTPOHHOE CTPOCHHUE IBYXaTOMHBIX MOJIKYI.

XapaKTEPUCTUKHU B3aUMOJEHCTBYIOIINX aTOMOB: TOTEHIIUAJI NOHU3ALUH, CPOJICTBO
K DJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTh. VOHHAs CBs3b Kak IpeleNbHBIA Cilydail
KOBAJICHTHOW NOJISIPHOM CBSI3H.

JIOHOpHO-aKIENTOPHBIH ~ MEXaHu3M  00pa3oBaHUsl  KOBAJEHTHOW  CBS3H.

KommniekcHble coenuHeHus. TuUNUYHBIE KOMIUIEKCOOOpA30BaTENM U JIUTAH/IBL.
MoOHO- ¥ NONMAEHTATHBIC JINTAHJbl. XEJIaTHbIE KOMIUIEKCHI. M30Mepus KOMILIEKCHBIX
coequHennit. Krnaccudukamuss ©  HOMEHKJIATypa  KOMIUIEKCHBIX — COCIMHEHH.
Jlucconmanys KOMIUIEKCHBIX COeIMHEHNN. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA.
[IprMeHeHnEe KOMIUIEKCHBIX COETMHEHU.



[Iepexomuble MeTamwibl. Teopust KpUCTALUIMYECKOrO moys. HHU3KOCMHOBBIE U
BBICOKOCITUHOBBIE KOMIUIEKChL. JHEpPrusi CTaOWIM3aluu KPUCTAIUIMUYECKUM TIOJIEM.
Oxpacka KOMIUIEKCOB.

BonmoponHas cBsa3p. Mertamummueckass CBsI3b. ATpPEraTHOE COCTOSIHHE BEIIECTBA:
TBEpAOE, JKUIKOoe, ra3zoo0Opa3Hoe. Kpucraminmueckoe u amMOpPHOE COCTOSHUS.
Kpucraimmnueckue pemerku U 3JIEMEHTAPHBIE AYECUKU. XapaKTEPUCTUKU JIEMEHTapHOU
A4EeUKU. TUIBl KPUCTAIUIOB N0 BUAY XHWMHYECKOM CBSI3M MEXAY CTPYKTYPHBIMHU
eauHunaMu. JKuakue KpucTasuibl.

Tema 4. OcHOBHBIC 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKHX peaK Ui

JHepreTukKa U HalmpapJjJeHHue XUMUYECKHUX NnpoueccoB. [[oHATHE 0 XUMHUECKON
TepMouHaMuKe. TermoBbie 3 (PEKTHl XUMUYECKUX peaKIuid. DK30- U SHIO0TCPMUUYECKUE
peakunu. Hanpaienue camonpon3BOILHOIO MPOTEKAHNS XUMUYECKUX PEAKIIUN.

XuMuyeckasi KUHeTHKAa. XuMHU4Yeckoe paBHoBecHe. CKOPOCTh XUMHUYECKOM
peakiuu. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON peaklMH OT KOHIIEHTpAIlMU. 3aKOH
JIIENCTBUS Macc.

3aBUCUMOCTh CKOPOCTH peakiuu oT Ttemnepatypsl. [IpaBuno Bant-T'odda.
OHeprusi akTuBalMu YpaBHEHUE AppeHnyca. XUMHUYECKHE PEaKIMU B I€TePOrE€HHBIX
CUCTEMAX.

O6partumble U HeoOpaTUMBbIE peakiuu. XUMHYeckoe paBHoBecue. KoHcranTa
XUMHYECKOro paBHOBecus. CMelleHne xuMmuueckoro papHoBecus. [ Ipunnun Jle [arenbe.
I'eTeporenHoe paBHOBECHE.

Tema 5. PacTBOpHBI

Mexanu3m 00pa3oBaHMs paCTBOPOB U MX KIacCH(PUKALUSI.

Uctunnsie pactBophl. OOmuMe cBoicTBa pacTBOpoB. PactBopumocth. CrnocoObl
BBIPAKEHHSI KOHIIEHTPALIMH PACTBOPOB.

PacTBOpPBI-31EKTPOIUTHL. DIEKTPOIUTUYECKAS TUCCOLMAIUSA B BOJHBIX PACTBOpax.
CunpHble U ciabble d7eKTpoiuThl. KOHCTaHTa W CTEMeHb IUCCOIUAllU CIadoro
JIEKTPOJINTA.

3akoH paszbaBnenus OctBanmbaa. Teopusi CUIBHBIX JJICKTPOIUTOB. AKTHBHOCTH U
kod(hpurmenT aktuBHOCTH. MoHHAsS cuita pacTBOpa.

Nonnoe nmpousseaenue Boasl. Bonoponnsiii nokasarens pH. Pacuer pH cunpHBIX 1
ca0bIX KUCTOT U ocHOBaHUil. MeTonb! onpenenenust pH. bypepnsie pactBopsl. ['uaponns
coseii. KoHcTaHTa ¥ cTeneHb Truapoiau3a. [pyAHOPACTBOPUMBIE SJIEKTPOJIUTHI.
PaBHOBecue ocanok — pactBop. IIpon3Benenue pacTBOPUMOCTH.

Tema 6. OKHCIHTEIbHO-BOCCTAHOBHMTE/IbHBIC PpPeaKUUU. JJICKTPOXMMHUYECKHE
MPOLECCHI

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKUCIeHUd. Baxueime
OKHCJIUTEIN U BOCCTAHOBUTEIU.

YpaBHeHue HepHcra. OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIN IIOTEHIMAJL.
Hanpasnenue nporekanusi OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU.



DNEeKTpOAHBIN MOTeHIUAI. Psan HanpsbkeHui. [aqbBaHMYECKHE DJIEMEHTHI.
DNEKTPOJBIKYIIASA CHIIA. DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MpoLIecC.
DNEeKTpoJIn3 BOJHBIX PACTBOPOB U PACILUIABOB COJIEH.

Pasznea 2. XumMus 3J1eMeHTOB
Tema 1. XuMHud s-3J1eMEHTOB

Bomopoa. Mecto BOmopoma B mepuoaudeckor cucreMe. M30Tomnsl BOmOpona.
AToMapHbIE W MOJEKYJsApHBI Bomopoa. CrnocoObl TomyuyeHus, (HU3NYECKHE W
XUMUYECKHE cBoMcTBa Bogopoaa. [ mapuasl. Boma. Ilepokcun Bogopona.

JuaeMeHThI riaBHoi moarpynnsl I rpynnsl. [lenoynsie metamisl. Baxuelimue
COEIMHEHUS C BOAOPOJIOM, KUCTOPOA0M. OKCHUIBI, TIEPOKCUIALI M HAJIIEPOKCH/IBI.

JnemenThl riaaBHoii noarpynnsl Il rpynnsi. bepunnuit. Oxcua, TUAPOKCUI, UX
CBOMCTBA W mostydyeHue. [ maponus coner. Marauit. [lonydyeHrne u CBOMCTBAa OKCUIA U
rugpokcuaa. lllenounoszemenvHble 3meMeHThl. [lonydyeHMe W CBOMCTBAa OKCHIIOB U
TUAPOKCUOB KaJIbIIUs, CTPOHIIUS U Oapusl.

Tema 2. XumMus p-3J1eMeHTOB

JneMenTsl riaaBHoi moarpynmnbl  VII  rpynnel.  Tasorensl.  OOmas
XapaKTEpPUCTHKA TAJIOT€HOB (HAaXOXKJIEHUWE B MPUPOJE, CTPOCHHE ATOMOB, CTEIEHU
OKHUCJIEHUS, METOJIbI TOJy4YEeHHsI, (PU3NUECKHEe M XUMHUYECKHE CcBoiicTBa). IIpumenenue
MPOCTBIX BEIIECTB U COEAMHEHUI IaJIOr€HOB.

JuieMeHThl riaaBHoi moarpynnbsl VI rpymmbl.  Xaabkorenobl. OOmas
XapaKTepUCTHUKA XaJIbKOT€HOB, aJuloTponus XajibkoreHoB. Kucinopoa. Ctpoenue aroma u
MOJIEKYJIbI, OTy4YeHUE U CBOMCTBA KUcCI0poaa. O30H, €ro nojiydeHre u Ouojioruyeckas
posb. Cepa. CepoBopopojHas KuUciOTa, cyib@uabl. [lonyueHrne M cBOWCTBa OKCHUIOB
cepbl. Kucnoponnsie kuciotsl cepbl. Cynbdarsl, ux coiicTBa. CeleH U TeJUTyp Kak
aHajoru cepsl. [IpakTnueckoe NPUMEHEHHE XAJIbKOT€HOB U UX COECIMHEHUI.

JJieMeHTHI IJIABHOM MOArpynnsbl V rpynnbl

OO6m1ast XapakTepUCTUKA 3JIEMEHTOB MOATPYIIIIBL.

A3or. Hutpunel. buonornueckas pons azora. Comu amMmMoHus. OKcuiabl a3oTa,
CTpPOEHHUE, TIOJyYEHHE U XUMUYECKHE CBOMCTBA. A30THCTAsl KUCJIOTA, €€ OKUCIUTEIBHO-
BOCCTAHOBUTENbHASI aKTUBHOCTh. HUTPUTHL. A30THast KUCIOTA, MOJTYYEHUE U CBOMCTBA,
B3aMMOJICUCTBUE C MeTaulaMM M HeMertaiamu. Hutparel. A30THbBIE ya0OpeHus.
[IpumeHeHune a30Ta U ero COeIMHEHU.

®ocdop. Kpucrammueckue momudukanuu dochopa. Coenunenus docdopa ¢
Metauiamu ¥ HemeTtasmamu. Oxkcunbl docdopa. DochopHble KHUCIOTHI, UX COJH.
[Ipumenenue docdopa u ero coeuHeHnil. CpaBHUTENbHAS XapaKTEPUCTUKA COSAMHEHU N
azota u Gocdopa. DIEeMEHTHI MOATPYIIHI MBIIIbSIKA.

dyieMeHTHI IIAaBHOM noarpynnsl IV rpynnsl

Yraepoa. @PopMbl CymIeCTBOBaHHMS MPOCTOro  BemiectBa. Heopranumdeckue
coequHeHust yrieponaa. CrnocoOHOCTh aTOMOB yriepojaa oOpa3oBbIBaTh LEMHbIE HU
HUKINYECKUE CTPYKTYPHI.



Kpemuunii. CoenuHeHus ¢ KUCIOPOJIOM U BOAOPOAOM. ['anoreHusibl KpeMHHs, UX
npuMeHeHue. KpeMHHeBble KHUCIOTHI, X coiu. ['maponn3 cunukaroB. CUIUKaThl B
npupoze. [IoHsTHe 0 HEOPraHUYECKUX MOJIUMEPAX.

JueMeHThl moArpynnbl repmanus. Onoso. Ceunen. OU3NUECKHE U XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB U UX COCTUHEHUMU.

duemMeHTHI ri1aBHOM moarpynnsl 111 rpynnsi

Bop. Dnextponnas crtpykrypa aroma. CoeauHEHHsT OoOpa ¢ KHCJIOPOJIOM,
rajoreHaMu, BOAOpOoAoM. bopHbIE KMCIOTBI U UX COJIU.

Anrwovunnii. CoelMHEHUsI € rajoreHamu, Kuciaopogom. OKCuA U TUAPOKCHU
ATIOMHUHUS, UX XUMUYECKHe cBoiicTBa. Cosi amoMuHus. [ uapon3 coieid amOMUHUS.

Hoarpynna resusi. biaropoansie razel. CoBpeMeHHas XapaKTEPUCTUKA DIIEMEHTOB

MTOATPYTIIIHI.

Tema 3. Xumusa d-3jieMeHTOB

XHMHUS NIepexXoaHbIX 3J1eMeHTOB (d-31eMeHTOB). PU3nUecKre CBOMCTBA MPOCTHIX
BelecTB. CTeneHu OKUCIEHUs. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMTPOCTHIX BELIECTB
M CcoequHeHMH B  mepuoAax M rpymmax. IlepexogHble  3l€MEHTBI  Kak
KoMILIekcooOpazoBarenu. O030p XUMUM TEPEXOAHBIX JIIEMEHTOB [0 Tpynmnam.
[Toarpynna cxanauda. Iloarpynmna turana m Banaaus. Iloarpynma xpoma. Iloarpynmna
mapranna. OiseMeHTsl VIII rpynmel.  DjleMEHTBI NOATPYNIIBI MEOW W LHHKA.
PannoakTBHBIE DIIEMEHTBHI.

Pa3zngen 3. AHaauTnueckas XuMus

Tema 1. KauvecrBennblii aHaam3. Krnaccudukamms wmeromoB anammza. Croco0
BBITMIOJTHEHHSI aHAJUTHUECKUX peakuuid. Kinaccuukanus aHAIMTUYECKUX PEAKIHil.
JpoOHBIIl U CUCTEMHBIM aHanu3. Paz/eneHne KaTUOHOB U AHMOHOB Ha aHAJIUTHYECKUE
IpyMIIbL

Tema 2. Kosm4uecTBeHHbINH aHAJIU3. MeTObI KOJTUYECTBEHHOIO aHANN3a. XUMUYECKHE
METO/Ibl aHAIN3A. TUTPUMETPUUECKHUI METOJI aHAJIN3a. 3AKOH SKBUBAIIECHTHOCTH. METOABI
YCTAHOBJIEHHUSI TOYEK SKBHUBAJCHTHOCTU. KHCIOTHO-OCHOBHOE THUTpoBaHue. Kpusbie
TUTPOBAHMUS.

5. O0pa3oBaresibHbIE TEXHOJIOTHUH

Mertoquka npenoAaBaHusl JUCHUIUIMHBI «XUMHUS MaTEpPUATIOB» U peanu3alus
KOMIETEHTHOCTHOTI'O MOJIX0/1a B U3JIOKEHUH U BOCIIPUITHHN MaTepuala npeycMaTpuBaeT
MCIIOJIB30BaHUE CIICAYIONINX AKTUBHBIX U MHTEPAKTUBHBIX (POPM MTPOBEJICHUS IPYIINOBBIX,
WHJUBUTyAJIbHBIX, Ay JUTOPHBIX 3aHSATUN B COUETAHUM C BHEAYTUTOPHOU pabOTOM € LIETbIO
dbopmupoBaHUs U pa3BUTHS TPOPECCUOHATILHBIX HABBIKOB O0YYaIOIIUXCS:

® [IOJrOTOBKA K BBHIMOJIHEHUIO JJA0OPATOPHBIX pabOT B J1abOpaTOPHIX BY3a;

® Opranu3aius U MPOBEJICHUE TEKYIEro KOHTPOJs 3HaHUN OOydYaroluxcs B
dbopme 6;1aHKOBOTO U (UJIM) KOMIBIOTEPHOTO TECTUPOBAHUS,

® [IOJrOTOBKA K KOHTPOJIbHBIM pa00TaM U MX BHITIOJTHEHUE B Ay IUTOPHUAX BY3a;



® [I0JITOTOBKA U IIPOBEJICHUE MPOMEKYTOTHOTO KOHTPOJIS 3HAHUM 00yJarOITuXCs
B (hopme dK3aMeHa.
3aHATHS JEKIIMOHHOTO THIA COCTaBISIOT 33% oT 00beMa KOHTAaKTHOU pabOTHI.

6. OueHoYHBIE CPeACTBA JJIfl TEKYLEero KOHTPOJISl yCIIeBaeMOCTH, IPOMEeKY TOYHOM
aTTecTalMy 10 UTOraM OCBOCHUS JUCHHUILIMHBI U Y4eOHO-MeTOANYeCcKoe
olecreyeHre CAMOCTOSITE/IbHOM padoThl 00yYAIOIINXCH

B mpouecce 00ydyeHHMs HCIONB3YIOTCS  CIAEAYIOIIME OLICHOYHbIE  (OPMBI
CaMOCTOSITEJIbHOM pabOThl 0OYyYaroIIMXCs, OLIEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISA
YCIEBAEMOCTH U MPOMEXYTOUHBIX aTTECTAIINI:

— MOJIFTOTOBKA K BBIIOJIHEHUIO JIA0OPATOPHBIX pa0O0T U UX 3aIINTA;
— KOHTPOJIbHBIE BOMPOCH U 3a7aHus B (opMe OIaHKOBOTO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS JI1 KOHTPOJII OCBOEHUS O0OYUAIOIIUMUCS PA3AEIOB JUCUUIIIUHBI.

O1eHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH IMPHUBEIEHBI B pa3Jiene
(b oHIa OIEHOYHBIX CPEJICTB.

OOpa31bl TECTOBBIX 3aJaHUN, KOHTPOJIBHBIX BOIPOCOB U 33aJJaHHI JUIS TPOBEICHHUS
TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJISA, 3K3aMEHAIIMOHHBIX OWJICTOB, MPHUBEICHBI B
MIPUIIOKEHUH 3.

6.1. ®oHA OLIEHOYHBIX CPEJACTB IS MPOBEACHHUS MPOMEKYTOYHON aTTEeCTALMHU
o0y4aroumuxcs 1o JUCHUILIHHE (MOXYJII0)

6.1.1. IlepeyeHb KOMIIETEHMH € YKa3aHMEM 3TANOB UX (popMUPOBaHUSA B
npouecce 0CBOCHHs 00pa30BaTE/ILHOM IPOrPaMMBbI

B pesynpraTe OCBOGHUS AMCHMIUIUHBI (MOAYIs) (DOPMHUPYIOTCS CIEIyIOIINE
KOMIIETEHIINH:

Kon B pe3ysabTaTe ocBoOeHHs 00pPa30BaTeJIbHOI NPOTrPaMMbI 00yUYaKOIIMTiCS
KOMIIeTeHHH JA0JIKeH 00J1a1aTh
OIIK-1 CriocoOHOCTBIO pemaTh BOMPOCHI MPO(HEeCCHOHABHON eI TETLHOCTH Ha OCHOBE
€CTeCTBEHHOHAYYHbIX U OO0IIENHKXEHEPHBIX 3HaHU, METOIOB
MaTEMaTHYECKOT0 aHaJIN3a U MOJEIMPOBaAHUS

B mporiecce ocBoeHust 00pa3oBaTebHON MTPOTPAMMBI TAHHBIE KOMIIETEHITUH, B TOM
YHUCJIC WX OTACIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TOSTAlTHO B XOJ€ OCBOCHHS
00yYaIONUMUCS TUCIUIUIAH (MOJIYJICH), TPAKTUK B COOTBETCTBUU C YICOHBIM TUTAHOM U
KaJICHJapHBIM IpauKoM ydueOHOTO TIpoliecca.



6.1.2. Onucanue mnokasarejeil M KpHUTepPHEB OLCHHMBAHMS KOMIICTCHLMH,

(])opanyeMblx IO UTOIraM OCBOCHHUA JUCHUIIJIMHBI, OITHCAHHC IIIKAJI OICHUBaAHUA

IToxazarenem OLICHUBAHUA KOMHCT@HHI/Iﬁ Ha pAa3JIMYHbIX JTallaX UX q)OpMI/IpOBaHI/ISI

ABJACTCA  AOCTHIKCHHC 06yanOIHHMHCH INIAHUPYCMBIX PE3YyJIbTAaTOB O6y‘{€HI/I5{ 110

JTUCIUILIMHE (MOAYJIIO).

KpuTtepuu onennBanus

IHoxka3areun
2 3 4 5
OIIK-1. CrocoOHOCTh  pemiath  BOMPOCHI  MPO(ECCHOHANBHOM  JEATEIPHOCTH Ha  OCHOBE
€CTECTBEHHOHAYYHbIX W OOIIEMH)XEHEPHBIX 3HAHWUM, METOJOB MAaTeMaTHYEeCKOTrO aHajauza |
MOJIEIMPOBAHUSL.
3HATh: OO0yyJarommiics OO0yyvarommmiics OO0yyarormiics OOyuarormics
METO/bI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHPYET
U3MEpEeHHS 1 MOJTHOE OTCYTCTBUE | HEIMOJHOE COOTBETCTBUE | YACTHYHOE TIOJTHOE
00paboTKH WITH CIICAYIOIINX 3HAHHH: COOTBETCTBHE COOTBETCTBHE
IKCIIEPUMEHTAIIBH | HEIOCTATOYHOE METOJIOB U3MEPEHUS U CIICAYIOMINX 3HAHUMA: | CIIETYIONIHNX
BIX TAHHBIX COOTBETCTBHE 00paboTKH METOJ/IOB U3MEPCHUSI | 3HAHHU: METO/IOB
CIIETYFOLIMX IKCIIEPUMEHTATBHBIX U 00paboTKH U3MEpPEHHUS U
3HAHUN: METOI0B JaHHBIX. SKCICPUMEHTAJILHBIX | 00pabOTKU
HU3MEpEHUS U JomyckatoTcst JIAHHBIX. OKCIIEPUMEHTAIbH
00paboTKu 3HaYNTENbHBIC OMMOKH, | JlomyckaroTces BIX JIaHHBIX.
OKCIIEPUMEHTAJIBHEI | IPOSABIIAETCA HE3HAYUTEIbHEIE CBoOoaHO
X JTAHHBIX HEIOCTaTOYHOCTh OLIMOKH, orepupyeT
3HAHWH, 110 STy HETOYHOCTH, NPUOOPETEHHBIMU
noKazaTeJeH, 3aTPyTHCHHS TIPH 3HAHHUAMH
oOy4arommmiics AHAIUTHYECKUX
HCIIBITHIBACT oreparmsix
3HAYUTCIIBHBIC
3aTpyJHEHHS TIPH
OIIEpPUPOBAHUH
3HAHUSIMU MPH UX
NepeHoce Ha HOBHIE
CUTYyaluu
YMe€Th: OOyuaromuiics He | OOy4aronmiics OOyuarormiics OOyuarormiics
00pabaThIBaTh U yMeeT UM B JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
MIPEACTABIIAT HEIOCTaTOYHOU HETIOJIHOE COOTBETCTBUE | YACTHYHOE MIOJTHOE
SKCIIEPUMEHTANIbH | CTETIEHH YMeeT CIICAYIONINX YMECHUI: COOTBETCTBHE COOTBETCTBHE
bIC JJAaHHBIC B BUjIe | 00padaThIBaTh U 00pabaTeIBaTh U CIICAYIOIINX YMEHHUI: | CIIEIyIOUIHX
OTYETOB MIPE/ICTABISTh MIPE/ICTABIST 00pabaThIBaTh U YMEHHIH:
SKCTIEPUMEHTAJIBHBI | SKCIIEPUMEHTAIbHBIC MIPEJCTaBISTh 00pabaThIBaTh U
¢ JaHHbIE B BUIC JaHHBIC B BUJIEC OTYETOB. | SKCIIEPUMEHTAJIbHBIE | MPEACTAaBIATH
OTYETOB Jomyckarotcst JTAHHBIC B BUJIC OKCTIEPUMEHTATIBH
3HAYHUTCIIbHbIC OIHI/I6KI/I, OTYETOB. YMEHUS bIC TAHHBIC B BUJIC
MIPOSIBIISIETCSE OCBOCHBI, HO OTYETOB.
HEJI0CTaTOYHOCTh JIOTTYCKAIOTCS CBo0oHO
YMEHHUi, TI0 psiy HE3HAYUTEIbHBIC orepupyer
MoKazaTeJeH, OLIHNOKH, NpUOOPETEHHBIMHU
oOyyaromuiics HETOYHOCTH, YMEHUSIMH,
HUCIIBITHIBACT 3aTpYAHCHUS IIpU IIPUMCHSICT UX B
3HAYHUTEITEHBIC AHATUTHYCCKUX CUTYaIIHUSX

3aTpyJHEHHS TIPH

oTepanusx, NepeHoce




OIIEPUPOBAHUHA YMEHUI Ha HOBBIE, TIOBBIIIEHHOU
YMEHUSMH MIPU UX HECTaHJApTHbIC CJIOKHOCTH
MEPEHOCE Ha HOBBIC CUTYyaluu
CUTYaINH
BJIAJIETh: Oo6yuaromuiicss He | OOyuaromuiics Biageer | OOydarommiics OO0yuatomuiics B
CITIOCOOHOCTBIO K BIIAJICCT WU B CITIOCOOHOCTBIO K YaCTUIHO BIIAJICCT MTOJTHOM 00beMe
CUCTEMaTU3allu U | HEeJIOCTATOYHON cUCTEeMaTH3aluy U CIIOCOOHOCTBIO K BJIaJieeT
00001IIeHIIO CTETICHU BIIAJICET 0000I11IeHHIO CHUCTEMAaTH3alNN U CITOCOOHOCTBIO K
pe3yabTaTOB CIOCOOHOCTBIO K pe3yJIbTaTOB PaboThl B | 000OIIEHUIO CUCTEMaTHU3aIuN U
paboThI CHCTEeMaTH3allid U | HETOJIHOM 00beMe, pe3ynbTaToB paboThl, | 0600IIEeHHIO
0000IICHHUTO JIOTYCKAIOTCSI HABBIKH OCBOCHBI, HO | PE3yJIbTATOB
PEIYyJILTATOB 3HAYHUTCIIbHbBIC OHII/I6KI/I, JOITYyCKaroTCsA paGOTbI,
paboTsI TIPOSIBIISIETCS HE3HAYUTEIIbHbIE CBOOOJTHO
HEJIOCTATOYHOCTh OIIIMOKH, pPUMEHSET
BJIaACHUS HaBbIKaMU I10 HCTOYHOCTH, IMOJIYUYCHHBIC
PAY TIOKa3aTeme, 3aTpyHCHHS TIPH HaBBIKU B
oOyyJaronuiics AHATTUTUICCKUX CHUTYaIHIX
HUCIIBITBIBACT ornepanuax, NI€peHoCce MTOBBINICHHOM
3HAYHUTEITLHBIC YMCHHIA Ha HOBBIE, CJIO)KHOCTHU
3aTPyIHEHMUS IIPU HECTaHJapTHbIE
MPUMEHCHU Y HABBIKOB B | CUTYalluH
HOBBIX CUTYAaIIHAX

IITxanel onieHNBaHUA PE3YIbTATOB IPOMEKYTOUYHOM ATTECTALIMU U UX ONMCAHUE:

(I)opMa HpOMeHCyTOqHOﬁ aTTeCTalluu: IK3aMCH

[IpomexxyTounast arrectanus oOydaromuxcs B (GopMe 3K3aMeHa MPOBOAMUTCS IO
pe3ysbTaTaM BBIOJTHEHUS BCEX BHUAOB y4eOHOH pabOThI, MPEIyCMOTPEHHBIX y4€OHBIM
IUIAHOM MO JAHHOW JUCHUIUIMHE (MOAYJIO), MPU 3TOM YUYUTHIBAIOTCA PE3YJIbTAThI
TEKYIIEro KOHTPOJI YCIEBAEMOCTH B TeueHue cemecTpa. OlieHKa CTENEHU AOCTUKEHUS
OOy4arolMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB OOY4YeHUs IO JUCUUIUIMHE (MOJIYJIO)
INPOBOJUTCS IPENOAABATENEM, BEAYIIUM 3aHIATHUS 0 JUCUUIUIMHE (MOIYJII0) METOJOM
DKCIIEPTHOUN OLIEHKU

ITo uToram MpoMeKyTOYHOM aTTECTALMU N0 TUCUMILIMHE (MOAYJII0) BBICTABIISAETCS
OLICHKA «OTJIMYHO», «XOPOILO0», «yIOBIETBOPUTEIBHO» HIIU «HEYIOBIETBOPUTEIBHOM.

K mnpomexyToyHoW — aTTecTalMd  JOMYCKAalOTCS  TOJBKO  OOydaromuecs,
BBITIOJTHUBIIINE BCE BUABI yU€OHOM pabOThI, MPeayCMOTPEHHBIE paboueii mporpaMMoil o
TUCHUIUIMHE «XUMUS MaT€pUaIOB»: MPOLUIA MPOMEXYTOUHBIA KOHTPOJIb, BBIIOIHUIN U
3aIUTIIN JIa0OpaTOPHBIEC PAOOTHI.

JK3aMeH NPOBOJAMTCH B MUCHbMEHHOM BH/I€.

IIxaabl OeHUBAHUSA U UX ONIMCAHHE

IIxana oueHuBaHuA Onucanue

BrimonHeHsl Bce BUABI yueOHOW pabOTHI, MPEeIyCMOTPEHHBIE Y4eOHBIM
OT1nu4HO wiaHoM. OOyuaromuiics JEMOHCTPUPYET IIOJHOE COOTBETCTBUE 3HAHUIA,
YMEHHH, HAaBBIKOB IIOKa3aTelsiM, NPUBEICHHBIM B TaOJIHMIAX, CBOOOIHO




OmeCpupyeT HpI/IO6peTCHHI)IMI/I 3HaHUAMU, YMCHUAMU, HaBbIKaMH,
IIPUMCHACT UX B CUTyallUAX MTOBBIIICHHOM CIIOKHOCTH

BrimonHeHb! Bce BUABI y4eOHOW pabOTHI, MPEIyCMOTPEHHBIE Y4EeOHBIM
riaHoM. O0y4aromuiics IEeMOHCTPHPYET YaCTHIHOE COOTBETCTBHE 3HAHMUH,
YMEHU, HAaBBIKOB IOKa3aTessiM, NPUBEACHHBIM B TaOIHUIIAX, OMEPHPYET
NprOoOpPETEHHBIMUA 3HAHUSMHU, YMEHHSMH, HaBBIKAMH, NPUMEHSET UX B
apyrux cutyanusx. [Ipum 3ToM MOTyT OBITH JOIYIICHBI HE3HAYUTEIHHbIC
OImMOKH, HETOYHOCTH, 3aTPyIHEHUS TNPH AHAIUTHYECKHX OIEpaIusiX,
nepeHoce 3HaHUi 1 YMEHHUH Ha HOBbIE, HECTaHapTHBIC CUTYaLlUH

Xopo1io

BrimonHeHsl Bce BUABI yueOHOW PabOTHI, MPEeayCMOTPEHHBIE Y4eOHBIM
wraaoM. OOyJaromuiicss IEMOHCTPHUPYET HETIOIHOE COOTBETCTBUE 3HAHUA,
YMEHU, HaBBIKOB TOKa3aTellsiM, NPUBEIEHHBIM B TaOmuuax. [lpu stom
MOTYT OBITH TOMYIIEHB! 3HAYUTEILHBIE OIIMOKH, HETOUHOCTH, 3aTPyIHEHUS
MIpH AaHATATUYECKHUX ONepaIsaX, MepeHoce 3HaHUH M YMEHHH Ha HOBBIE
CUTYyaluu

Y 10BIETBOPUTEIBHO

He BrimonHen ogun unu 6os1ee BUAOB Y4eOHOH paOOThI, IPeAyCMOTPEHHBIX
y4eOHBIM  TuTaHoM.  OOydJarommiicss ~— TEMOHCTPHPYET  HEITOJIHOE
COOTBETCTBHE 3HAHUI, YMEHHUH, HABBIKOB MOKAa3aTeIsIM, IPUBEACHHBIM B
HeynosnerBopurenpHo | Tabnmuax, JOMYCKalOTCs 3HAUNTENbHBIE OLTHOKH, IPOSIBIISIETCS OTCYTCTBHE
3HaHWH, YMEHHWH, HaBBHIKOB TIO psAy TIOKas3arenel, oO0ydJaromuiics
WCTIBITHIBACT 3HAUUTENBHBIE 3aTPYAHECHUS IPH OTIEPUPOBAHUH 3HAHISIMH U
YMEHUSIMH TIPH UX IIEPEHOCE Ha HOBBIE CUTYyallUn

@oH/BI OLICHOYHBIX CPEJICTB ITPEACTaBIIeHbI B [ [pritoxkennu 2.
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3. T'munka, H.JI. O0mas xumusi: y4eOHUK 1151 0aKaiaBpOB HEXHUM. CIICII. BBICII. yueo.

3apeaenuit / H.JI. I'munka; mon pen. a-pa dapm. Hayk, n-pa neid. Hayk, mpod. B.A.
[TonkoBa, n-pa xuM. Hayk, mpod. A.B. babkosa. — 18-e u3z., nmepepad. u jo1.; B miep.
— M.: FOpaiit, 2012. — 898 c.

4. Xumus: nabopaTtopHbie PaObOTHI U PYKOBOJCTBO JUIsl CAMOCTOSTEIHLHON pabOTHI 1O
crett.: 261202.65, 150601.65, 261201.65. U.1 / M-Bo obOpa3oBanus u Hayku PO;
MI'VII; coct.: U.B. bypt, A.M. [llanosanos. —-M.: MI'VII, 2010. — 106 c.



0) 10MOJIHUTEJIbHAS JTUTEPATypa:

1. Mudraxoa, H.III. OOmass u HeopraHudeckas XuMus: ydeOHOe TmocobOue
[Onextponusiii pecypc] / H.II. Mudraxora, T.II. ITlerpoBa; mom pen. A.M.
Ky3nenoBa; MunuctepctBo oOpasoBanusi u  Hayku Poccun, Kazanckwii
HAIMOHAJIBHBIN HCCJIEIOBATEILCKU TEXHOJIOTUYECKHU yHHUBEpcUTET. — Ka3zaHs:
KHUTY, 2017. 408 c.: Ta0I1., CXEM., WJI. - URL:
http://biblioclub.ru/index.php?page=book&id=560885

2. AxwmetoB, H.C. O6mas u HeopraHuueckass xumus: ydeoHuk mis By3oB / H.C.

AXMeToB. — 7-€ u3a. crepeotuil. — M.: Beicias mkona, 2009. — 743 c.

3. Xumwus: mabopatopHsie pabotTel s crerl.: 150407.65, 220501.65, 220201.65,
220301.65, 230200.65, 230204.65 / M-Bo oOpazoBanuss u Hayku PdD; Denep.
areHTcTBO mo obpazoBanuro; MI'VII; coct. FO.A. KomkoB, E.I'. KomkoBa. — M.:
MI'VII, 2007. -172 c.

4. Heopranuyeckas XWUMHS: BECh NIKOJBbHBIA Kypc B Tabmumax / coct. H.B.
MankeBuu. — 9-¢ uzn. — Munck: bykmactep: Kysbpma, 2015. — 416 c.

B) MIporpaMMHoe o0ecrnievyeHne U HHTEPHET-PeCypChl:

[IporpammHuoe obecrnieueHne He MPeyCMOTPEHO.

HuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METONWYECKHE  MaTepuaibl B
AJIEKTPOHHOM BHJI€, TpEJCTaBICHHbIE Ha caite http:/mospolytech.ru B pasnmene

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

[lome3nple  yuyeOHO-METOOMYECKHE H  HHQOPMAIMOHHBIE  MaTepHAIIbI
IIPEACTABIICHBI HA CaWTaXx:

1. Xumuyeckas sHuukiaoneaus. Pexxum nocryna: http://www.xumuk.ru/encyklopedia,
CBOOOTHBIN

2.3amayHuK MO0 OOmIE ©  HEOPraHWYECKOW  XMMHH. Pexum  gocryna:
http://alhimik.ru/zadachnik/content.html, cBoOOIHEINI

3. Heoprannueckas xumusi. Kartanor. EquHoe okHO qocTyna K oOpa3oBaTelbHbBIM

pecypcam: http://window.edu.ru/catalog/resources?p rubr=2.2.74.7.4, cBo601HBII

r) DNEKTPOHHBIE o0Opa3oBaTeIbHBIC pecypcsl
https://online.mospolytech.ru/course/view.php?id=4361

8. MaTepuajibHO-TeXHHYECKO€e o0ecnevyeHne qUCIIUTIIAHbI

Jlexuuu u 1abOpaTOpHBIE 3aHATHSA MPOBOJATCSA B CHEIHATM3UPOBAHHON y4eOHOM
naboparopun  kadeapsl «VHHOBalMOHHBIE MaTepuaibl MPUHTMEIUAUHAYCTPUNY,
OCHAIIEHHON COOTBETCTBYIOIIMMHU IpUOOpaMu, 000pyI0BAaHUEM U PEaKTUBAMHU.


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

OcHOBHOIl ~ mepedeHb NpUOOpPOB, O00OPYNOBAaHUS U  NPUHAIIEIKHOCTEH,
WCIIOJB3YEMBbIX TP TMOJATOTOBKE W TPOBEJACHUU  JabOpaTOpHBIX  paboT:
dotoanexrpokanopumerp KOK-3, nmonspumerp CM-3; Becsl ananmutuueckue BJI-200,
BJI-500, Becwi TexHuueckue BT-500; tepmomeTrpnl Js1abopaTOpHbIC CTEKIISHHBIC,
CIIUPTOBKH; OaHsl BOJSIHAS; IITATUBBI JUIsl MPOOUPOK, MTATUBBI (PU3UUYECKHUE; YCTAHOBKH
JUIsE TUTpOBaHUs (IITaTHB, OOPETKA); HOXKHHUIIBI; CEKYHIOMEp JTabopaTOpHBIN; HAOOP
1abopaTOpHOI TOCY/BI: MTPOOUPKU, MEPHBIE IUIUHAPHI, MEPHBIC KOJIOBI; XUMUYECKUE
peakTUBBI (KUCIIOTHI, MIEIOYH, COJIM, METAJUIb); JaOopaToOpHOE 00OpyHaOBaHME; MTKA(BI
IUTSl XpaHEHUS] PEAKTUBOB U XUMHUYECKOU MOCY/Ibl; BBITS)KHASI BEHTUJISALIMS.

HaGop HeoOxoaumoro o0opyJ0oBaHUS U PEAKTUBOB 0OECIEUYUBAET BO3MOKHOCTD
peanuzanuu  1abOpaTOpHBIX paboOT, NPEIyCMOTPEHHBIX MporpamMmon. B ciyuae
OTCYTCTBUS HEOOXOJUMBIX MTPUOOPOB, OOYYAIOIIMECS WCIONb3YIOT HHTEPAKTHUBHBIM
Marepua.

VY4eOHbIEe U BCTIOMOTATENbHBIE ayAUTOPUHU PACIIOIOKEHBI B yueOHOM Kopmyce Nel
o aapecy: r. Mocksa, yi. [IpsHuminukosa, 1. 2a, aya. 1307.

Aynuropus 1307 — 94,4 M2, naGoparopus Ha 40 moca 04HbIX MECT.

9. Metoanuyeckne peKOMEHAAUMH AJIS1 CAMOCTOATEILHOM pa0d0Thl 00y4aloIUXCs

B ocHoBe camocToaTensHON paboThl 00yYArONIUXCs JIeXkKAT: colepKaHue padouei
y4eOHOW TporpaMMbl, BOMPOCH IJsl MOATOTOBKM K KOHTPOJBHBIM paboTaM, a TakKxke
CaMOCTOSITENIbHOE n3ydeHne MaTepuer-pecypcos.

[Ipuctynas k padote, KaxXIblii 00y4aroluUicsa AO0HKEH TPUHUMATh BO BHUMAaHHE
CIEAYIOIIUE TOJOKEHUA: TUCIUIUIMHA ITOCTPOEHA 110 MOAYJIBHOMY IPUHLUITY, KaXIbIi
MOJYJIb IIPEJICTABIISAET COOOM JIOTMYECKHU 3aBEPILIEHHBIN pa3/iel Kypca.

JlekunmoHHbIE 3aHATHA TIOCBSAUIEHBI PACCMOTPEHUIO KIIOYEBBIX, 0a30BbIX
MOJIOXKEHUH Kypca U Pa3bsICHEHUIO YUYEOHBIX 3aJJaHUi, BEIHOCUMBIX Ha CAMOCTOSTEIbHYIO
popaboTKy.

JlabopaTopHblie padoThI IpeAHA3HAUYCHBI IJ1s1 MPUOOPETEHHUS OTbITA MPAKTUYECKOM
peanu3anMu OCHOBHOM 00pa3oBaTenbHOM MporpamMmbl. MeTonuyeckue yKa3zaHus K
1ab0paToOpHBIM paboTaMm MpopadaThIBAIOTCS 00YUYAIOIUMHKCS BO BPEMS CaMOCTOSITEIbHOM
noAroToBku. HeoOXoaumbIil ypoBeHb MOATOTOBKH KOHTPOJIUPYETCS Mepe]l MPOBEACHUEM
1abopaToOpHBIX PadoT.

CamocTrosiTeibHasA padoTa 00yyaronIMXcs BKIIOYAET MPOpPabOTKy JEKIMOHHOIO
Kypca, odopmieHue JnabopaTopHbix pabor wu np. CamoctosiTenbHas paboTa
NpeIyCMaTpUBaET HE TOJIBKO MPOPabOTKYy MaTepHalioB JEKIMOHHOTO Kypca, HO M HUX
paclIMpeHre B pe3yJbTaTe IOMCKa, aHalIu3a, CTPYKTyPUPOBAHUS W IPEACTABICHHS B
KOMITAKTHOM BHJI€ COBPEMEHHON MH(POPMAILIMHU U3 BCEX BO3MOKHBIX UCTOUYHUKOB.

Tekymmnii KOHTPOJIb NPOBOJIUTCA B TEUCHHUE KaXKIOTO MOAYJIs, €r0 HTOTOBBIE
pe3yAbTaThl CKJIAABIBAIOTCS K3 OLEHOK [0 CIEAYIOMUMHU BHAAM KOHTPOJBHBIX
MEPOITPUATHM:

. 3aIuTa 1abopaTopHbIX padoT;



. KOHTPOJIbHBIE paOOTHI;

. paboTa Ha JIeKIUAX U Ja00PaTOPHBIX 3aHIATHUSX.

OcBoeHME NUCHUIUIMHBI, €€ YCIEUIHOE 3aBEPIICHUE HA CTaJAUU MPOMEKYTOYHOTO
KOHTPOJISI BO3MOKHO TOJIBKO MPH PETYJIAPHOM paboTe BO BpeMsI CEMECTPa U IIIAHOMEPHOM
MPOXO0XKJACHUN TEKYIIETO KOHTPOJISL.

s 3aBepiieHUsT pabOTBHI B CEMECTpe OOYYarOIIMKCA TOJIKEH BBIMOJHUTH BCE
nabopaTopHble pabOThl, KOHTPOJIbHBIE MEPOIIPUITHS.

IIpomeskyTouHasi aTTecTalMs MO JTUCIMIUIMHE MPOXOIUT B (opMe IK3aMeHa.
OcBoeHHE KIIIOUEBBIX, Oa30BbIX MOJOXKEHUM TUCHUIUIMHBI, COCTABJIAIOIIUX OCHOBY
OCTaTOYHBIX 3HAHUH MO HEH, MPOBOJUTCS NMPHU MOATOTOBKE K Caye K3aMeHa.

10. MeToanuyeckue PEKOMEHIAIUMA IJIA IIPpenoaaBaTe’isd

Pexomenmyercs mmMpoKOe HUCIOIh30BAHUE AKTUBHBIX U WHTEPAKTUBHBIX METOJ/IOB
oOyuenusi, (POHAOB OIICHOYHBIX CPEJICTB, BKJIOYAIOIIMX TECThl W TUIIOBHIC 3a/IaHMS,
MO3BOJISIONINE OIICHUTH 3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETEHIIUM.

[Tpu mpoBeaeHNN Ta00PATOPHOTO MPAKTUKYMa HEOOXOUMO CO3/IaTh YCIOBUS NS
MaKCHMAJIbHO CaMOCTOSTEIIFHOTO BBITIOJTHEHUS 00YUJarOITUMHUCS J1a00paTOPHBIX paboT.

[Tpu mpoBeneHnn 1a00PATOPHOTO 3AHSITHS MTPETOIABATEII0 PEKOMEH Ty ETCS:

1. Ouenka paboTbl 00y4arOMIerocs: B 1a0OpaTOPUH U MOJTYUYEHHBIX UM PE3YJIbTATOB
(c oLIEeHKOH).

2. ITpoBepka oTueTa O BBHIIIOJHEHHOM JJaOOpaTOpHOM paboTe (C OLIEHKOH).

3. [IpoBenenue 3anuThI JTAOOPATOPHOM pabOTHI (B YCTHOM UITU TECTOBOM (hopMe) IO
TEOPETUUYECKOMY U MPAKTUIECKOMY MaTepuaiy JabopaTopHOM pabOThI (C OIEHKOM).

[Tpu 3amuTe 1abopaTopHOil pabOTHI 00YUYAIOIIHUIACS TOHKEH YMETh OOBSCHATD IIEIIH,
3a/laui, XOJ] TPOBEICHUS SKCIEPUMEHTOB, WX pPE3yIbTaThl, CIACIIAHHBIC BHIBOABL. B
IpOIECCe MPOBEACHUS OMBITOB OOyYarolHuecs PpacUIUpSAIOT CBOM NPEACTABICHUS O
BEII[ECTBAX, MX CBOMCTBAX, MPUOOPETAIOT MPAKTUICCKNE HABBIKH.

B Xxoxe mpoBencHHMS 3aHATHH 00ydaromuyecs JODKHBI YUUThCS (OPMYITHPOBATH
COOCTBEHHOE MHEHUE, MPABUIBLHO BBIPAXKaTh MBICIH, JOKAa3bIBaTh CBOIO TOYKY 3PCHHS,
BECTU JUCKYCCHIO, YBa)kaTh aJIbTEPHATHBHOE MHEHHE. OITO JIOJDKHO TIOMOYb
chopMHUpOBaTh HABBIKM, HEOOXOAMMBIE OYIyIIEeMY CHEIHUATUCTY B MPO(ECCHOHATLHON
nesTenbHOCTU. Peanu3anvsi akTUBHBIX W WHTEPAKTUBHBIX METOJIOB IPU H3YUYEHUU
JTUCIUIUTMHBL «XUMHUS MaTepUaioB) BO3MOXKHA Ha JIGKIMOHHBIX M JIa0OPaTOPHBIX
3aHATHSX IyTEM TMPOBEACHUS AUCKYCCHH, IHMAOTOB, Oecen, pa3dopa KOHKPETHBIX
CUTYaIIMOHHBIX 3a/1a4.

CamocrosiTenbHas paboTa — 3T0 HauboJee BaKHBIN MyTh OCBOCHHS 00y4arOIUMUCS
HOBBIX 3HAHHM, YMEHHI, HABBIKOB MPHU M3y4eHUHU AucUUIUIHHBL. OOpa3oBaTenbHas 11eb
CaMOCTOATEILHON pabOThl — OCBOCHHWE XHMHYECKOW TEPMHUHOJIOTHH, (OPMHUPOBAHUE
HABBIKOB XMMHYECKOTO MBIITUICHHSI, SKCIIEPUMEHTAIbHBIX YMEHHUH, YMEHUN paboTaTh C
y4eOHOH JUTEpaTypoi, TPOW3BOJUTh XHMHUYECKHE pacueTbl. Pa3BuBaromias meiab —
pa3BUTHE CAMOCTOSITEIILHOCTH, YMEHHI aHAIM3UPOBATh SIBICHUS W JEJIaTh BBIBOJBI.
CamocrosiTenbHas paboTa MOXKET ObITh MCTOYHMKOM 3HAHMM, CIIOCOOOM HX MPOBEPKH,



COBEPILIEHCTBOBAHMS U 3aKPEIUVICHUS 3HAHUM, YMEHUH, HABBIKOB. DTOT BUJ I€ATEIbHOCTH
00yJaroumxcs MPOXOUT MO KOHTPOJIEM MPEIo1aBaTesl.

[Ipn opraHu3anuu BHEAyJIUTOPHOM CaMOCTOSITENBHOW padOThl MO JMCLMILIAHE
MPENO/IaBATEIN0 PEKOMEHIYETCSI UCII0JIb30BaTh CIEAYIOUIUE (POPMBI:

1. BolnoHeHHe JOMAITHUX 3aJlaHUuN pa3HOOOpa3HOro xapaktepa (pelieHue 3aaad,
U3y4YeHUe yueOHOU TuTepaTypsl U T.1.).

2. BpinonHeHue WHIWMBHUIYAIbHBIX 3a/JlaHUM, HAMNpPABICHHBIX Ha pa3BUTHE Y
o0yyarolmxcs CaMOCTOATEIbHOCTH UM MHULIMATHUBBI. VHAMBUlyalbHOE 3aJaHUE MOXKET
HOJTy4aTh KaK Ka)KJbli 00y4aroIuics, TaK U 4aCTh 00YYarOIINXCs TPYIbI.

B pamkax wn3yueHus Kypca «XUMHUS MAaTepUasgoB» BO3MOXKHO IIOCEILIECHHE
TEMaTUYECKHUX BBICTABOK U CEMUHAPOB.



[Iporpamma cocTtaBieHa B COOTBETCTBHM ¢ DeaepalibHbIM  TOCYJapPCTBEHHBIM
o0pa3oBaTeIbHbIM CTAHIAPTOM BBICHIEr0 OOpa30BaHMS IO HANPABJICHUIO MOJATOTOBKHU
O0akanaBpoB 29.03.04 TexHoJsiorusi XyJI0:KecTBEHHOl 00padOTKM MaTepHaJIOB, IO
npo(UI0 NOArOTOBKY «/{M3aiiH M KOHCTPYHPOBaHUE PEKJIAMHBIX H APT-00bEeKTOB»



Hpunosxncenue 1

CTpyKTypa u coaep:KaHue TUCHUILIHHBI « XMMHS MATEPUAJIOB» 110 HANIPABJIECHUIO NOATOTOBKHU
29.03.04«TexHo10rus Xya0:KeCTBEHHOH 00pPad0TKH MAaTEePUAJIOB)»
IIpoduab noaroroBku «/{u3aiH 1 KOHCTPYHPOBAHUE PEKJIAMHBIX U APT-00bEKTOB)

(0axkamnaBp)
Buabl yueoHoii pa6orhl, Dop-
& = 8 BKJIIYasi CAMOCTOATEIbHYIO Buabl camocTosiTe/IbHOM padoThI MbIAT-
=
Pasznen 2 d:a( 9 paboTty o0yuaromuxcs, o0yuaommuxcs TecTa-
3| 2 =
w/n Sl = 3 U TPYAO0EMKOCTH B Yacax 1117014
J | II/C | JIab | CPC | KCP | K.P. |[KIL. | PT'P | Pegepar | K/p | 9| 3
1 Paszpnen 1. Tema 1. Beenenue. Kitacenl 1 2 4
’ XHMHYECKHX COeIHHEHHIA.
Jlabopamopnas paboma
2. «Knaccel xumuueckux coenuaenmi (Y. 1, 1 2 2
2
Jlabopamopnas paboma
3. «Knaccol xumuueckux coeounenuil (4. 3, 1 2 2
4)»
4 Pa3nen 1. Tema 2. CTpoenue aToma 1 ) 4
) NEePUOIUYECKHUIT 3aKOH
Jlabopamopuas paboma 4
5 «Ilonyuenue manopacmeopumulx 1 2
' 2UOPOKCUO08 U CYTbPUO0E C NOMOUIBIO
O0OMEHHBIX peakyuily
6 «Onpedenenie MONAPHOU MACCH | 4 ) 4
' OKBUBANEHMA AIOMUHUSLY
7. Pazpen 1. Tema 3. Xumudeckasi CBA3b. 1 2 4 +
Jlabopamopnas paboma
&. «Onpeoenenue mennoeozo s¢hpexma 1 2 4
Ppeakyuu pacmeopenus Coaeiy
9. Jlabopamopuas paboma 1 b 4
«CMernieHne XMMHUYECKOTO PABHOBECHSD)

18




Paznea 1. Tema 4. OcHOBHEIE

10. | 3aKOHOMEpPHOCTH MPOTEKAHUS 7 2 4
XHMHYECKHX PeaKIuii
Jlabopamopnas paboma

11. | «3aBHCHMOCTD CKOPOCTH XHMHYECKOM 7 2 4
pEaKIyu OT KOHIICHTPAIIHMY PEareHTOBY
Jlabopamopnas paboma

12. | «3aBHCUMOCTH CKOPOCTH XHUMUYECKOM 8 2 4
pEaKIuy OT TEMIIEPATYPhDY

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

14. | «IIpuroToBieHHE pacTBOPA 3aJaHHOM 9 2 4
KOHIICHTPAIHID)

15. Jlabopamopnas ]za60ma 10 2 4
«uaponus comneiiy
Pazpnen 1. Tema 6. Oxkuciaure/ibHO-

16. | BoccranoBHTeIBHBIC peaKIHH. 1 2 4
DJIEKTPOXMMHUYECKHE TIPOLIECCHI
Jlabopamopuas paboma

17. 11 2 4
«["arbBaHUYECKUE DTIEMEHTHD)
Jlabopamopnas paboma

18. . 12 2 4
«DNEKTPOIIN3 BOIHBIX PACTBOPOB COJIEI

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

20, ﬂa6013am0pﬁa;z paboma 13 2 4
«CnoiicTBa s-37eMeHTOB | rpymmbny
Jlabopamopnas paboma

21. 2 14 2 4
«CBoticTBa s-a51eMeHTOB 11 rpymsny

2. Pa3pnen 2. Tema 2. Xumust p-3/1eMEHTOB U 15 2 4
d-3;1eMeHTOB

3. ﬂa60]3am0pnaﬂ paboma 15 2 4
«CBOHCTBa P-2IEMEHTOBY

2. ﬂa60;3am0pHaﬂ paboma 16 2 4
«CBoiicTBa d-31€MEHTOBY
Dopma ammecmayuu 17-18
Bcero yacos o qucHUILINHE 16 32 60




TpyroeMKoOCTh AMCHUIIMHBI B 4aCaX
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Ounas 11 48 | 16 32 | 60 JKsamen,
/3 JK3aMeH
OO0mas Tpy10€MKOCTh TUCIUIUIMHBI COCTaBIISAET 8 3a4€THBIX €IMHUIIBIL.
Buj yueOHoi1 padboThI Bcero CemecTpbl
4acoB 1
KonTakTHasi padoTta(Bcero) 48 48
B ToMm uucre:
Jlexiun 16 16
JlabopaTopusbie paboTsl (JIP) 32 32
[Ipaktuueckue padotsl (I1P)
CamocrosiTesqibHasi padoTa (Bcero) 60 60
B ToMm uucre:
KonTponbnas pabora
Jpyeue 6udvl camocmosmenvrol pabomul
Buja npoMexyTo4HO# aTTecTanuu (3K3aMeH) OK3aMeH OK3aMeH
OO01mmast Tpy10eMKOCTh qac./3a4. 1 108/3 108/3
Tpyno-
No Ne paznena HaumenoBanue nabopaTtopHbIX padoT €MKOCTb
/1 IUCIUILINHBI (uacer)
1 Paznen 1. Tema 1 Kiaccrr xumnueckux coequaenuit (U. 1, 2) 2
2 Paszngen 1. Tema 1 Kiracerr xumuaeckux coequaenuit (U. 3, 4) 2
TTonmyueHnune MaIopacTBOPUMBIX THAPOKCHIOB U
3 Pasmen 1. Tema 1 y p p AP 710} 2
CyJb(HUI0B C TIOMOIIBI0 OOMEHHBIX PEAKIIHit
OmpeneneHre MOJIIPHONR MacChl DKBUBAJICHTA AITFOMUHUS 2
4 Pazmen 1. Tema 3 pex p
1. 1.)
OrmpeneneHre MOJIIPHOIT MacChl SKBUBAJIEHTA A TFOMUHHUS
5 Pasnen 1. Tema 3 pea p 2
1.2.)
OmnpeneneHune TEMIOBOro 3 CKTa PCaKIINU paCTBOPCHUA
6 Pasnen 1. Tema 4 conr; ﬁﬂ bd peaiimip P 2




7 Pasnen 1. Tema 4 CwMenieHne XUMUIECKOTO PAaBHOBECHS
3aBHCUMOCTBH CK TH XUMHYECKON PEaKIIUU OT
8 Pazpen 1. Tema 4 CHMOCTD CKOpOC CCKOM peakiui o
KOHIICHTPAIINH PEareHTOB
BUCUMOCTbD CK KOM peak
9 Pasgen 1. Tema 4 3aBHCUMOCTH CKOPOCTH XUMUYECKOM peaKkIiu OT
TEMIIepaTypbI
10 Pasnen 1. Tema 5 DIEeKTPOIUTHYESCKAS TUCCOITHAITHST
11 Pasgen 1. Tema 5 pH CHIBHBIX 3JIEKTPOIIUTOB
12 | Pasmenl.Tema$5 pH cnabbIx 371eKTpOIUTOBR
[Ipurorosienue pacTBopa 3a1aHHOM KOHIIEHTPAITUU
13 | Paszmen 1. Tema 5 p p pasal HeHTpan
U. 1)
[IpuroroBneHue pacTBOpa 3aJaHHON KOHLIEHTpaLlUU
14 | Pazgmen 1. Tema 5 p p pasal HeHTpan
(4.2))
15 | Pasmenl.Tema$s I'maponus coneii (Y. 1)
16 | Pasmen1.Tema$5 I'uaponus coneii (. 2)
17 | Pasmenl.Tema$5 3aBHCUMOCTH PACTBOPUMOCTH COJICH OT TEMIIEPaTypPhI
18 | Pasmen1.Tema$5 OcaxJeHUE 1 paCTBOPCHUE OCAIIKOB
KHCIUTEILHO-BOCCTAHOBUTEIHHBIE PEAKIINH B
1 Paszgen 1. Tema 6 Oxwc ev 0-BOCCTAHOBHUTE ¢ peakil
KUCJIOTHOM cpejie
KHCITUTEILHO-BOCCTAHOBUTEIHLHBIC PEAKIUH B IIIETIOUHON
D) Pasnen 1. Tema 6 OKHCIUTENbHO-BOCCTAHOBUTE € peaxi| LIET0OYHO
cpene
3 Paznen 1. Tema 6 l'anpBaHMYECKHE DTIEMEHTHI
4 Pazpen 1. Tema 6 DIIEKTPOJIN3 BOTHBIX PACTBOPOB COJICH
5 .
Paznen 2. Tema 1 CBoiicTBa s-371eMeHTOB I Tpymms!
6 Paznen 2. Tema 1 CsoiicTBa s-anemeHToB 11 rpymnmsl
7 Paznen 2. Tema 2 CsoiicTBa p-anemenToB VII rpynmbt
8 Paznen 2. Tema 2 CsaoiicTBa p-31emMeHToB VI rpynisl
9 Paznen 2. Tema 2 CBoiicTBa p-37€MEHTOB V IPyIHIIbI
10 Pa3nen 2. Tema 2 CoiictBa p-3nemMeHToB [V rpymnmsl
11 Paszgen 2. Tema 2 CBolicTBa AJIFIOMUHHAS
12 Paznen 2. Tema 2 CsoiicTBa p-anemenTos III rpymnmer
13 Paszgen 2. Tema 3 CBoiictBa d-311€MEHTOB
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Pasnen 2. Tema 3

CBOICTBA 2JIEMCHTOB MOArPYIIIILI J)KEJIC3a

15 Pasnen 2. Tema 3 CaoiicTBa Xpoma
16 Pasnen 2. Tema 3 CaoiicTBa Maprasia
PazneneHne MOHOB TSHKENIBIX METAIIOB METOIOM
17 Paznen 3. Tema 1 . . a
OyMmakHOH Xpomarorpaduu
18 | Pasmen 3. Tema 2 OrmpefiesieHue TUTPa a30THOW KHUCIOTHI




IIpunoocenue 2

MUWHHUCTEPCTBO HAVKHU 1 BBICILIET'O OBPA30OBAHMSI POCCUMCKON OEJIEPALIN
OENEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXIEHME BbICIHEI'O OBPA3OBAHIMA

«MOCKOBCKHUM NMOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKI/IFI IMOJIMTEX)

Hanpasnenue noarorosku: 29.03.04 TexHoorust Xy10:;xecTBeHHO 00padoTKH

MaTepHaJioB

[Tpoduib: «/lu3aifH 1 KOHCTPYUPOBAHHE PEKJIAMHBIX U apT-00bEKTOB
dopma o0yueHHs: ouHas

BI/II[I)I HpO(i)eCCHOHaHLHOfI ACATCIIBHOCTH: ITPOU3BOACTBCHHO-TCXHOJIOIrMUCCKasd, IIPOCKTHAs

Kageopa: « THHOBaLITMOHHBIE MaTEpHUAIIbI IPUHTMEIUANH Y CTPUI)

®OHJA ONEHOYHbLIX CPEACTB

MO JUCLHUATIIMHE

Xumusa mamepuanos

CocraBuresb: 101EHT, K.T.H. Pexyc 1T

Mockaa, 2023 roxg



IMMOKA3ATEJIb YPOBHSI C0OPMHUPOBAHHOCTH KOMIIETEHIIUI

XumMus MaTepuaJioB

OI'OC BO 29.03.04 TexHo10rus1 Xy10:KeCTBEHHON 00pad0TKN MaTepuasioB

B nporiecce ocBoeHUs TaHHOHN TUCIMIUTMHBI 00YYaIOIIHHACS (OPMHUPYET U JEMOHCTPUPYET CIIETYIOIIHE
odmenpodgeccnoHaNbHbIC M NPOPECCHOHAIbHbIC KOMIICTCHIIUH:

KOMIIETEHIIUH IlepeyeHnL KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii 0CBOEHHS
I/IHI[EKC POPMYJINPOBKA (])OpMﬂpOBaHlillﬂ OLCHOYHOI'0 KOMIIETCHIIMHA
KOMIIeTeH Uit cpencrBa*®
Cnocobrocmo pewiamo | 3HAMb: JICKIINH, 9, OJIP, Ba30Bblii ypoBeHb:
OIIK-1 | sonpocubr - METOJIBI U3MEPEHUS U 00pabOTKH SKCIIEPIMEHTAITBHBIX CaMOCTOSTEIbHAas K/P’ -BOCIIPOU3BOJICTBO
npogheccuonanb ol AaHHBIX pabora, T,Y0 TTOJTYYEHHBIX 3HAHUH B
OesmenbHocMi Ha yMgm"é' nabopaTopHEIE XO0JI€ TEKYLIETO
- TBIBATH U II TaBJIATH YKCIIEPUMEHTAIILHEI
0CHOBe obpabatbiBa PECTAaBIIATH KCIIEPUMEHTATLHEIE N KOHTpOJIS
eCmecmeeHHOHAYYHbIX | TaHHBIE B BUIE OTYETOB .
IHoBbIlIeHHBIH YPOBEHD:
u obwjeuHdIcenepubIX | enadems:
3HAHUTL, MeM0008 - CMOCOGHOCTBIO K CHCTEMATH3AIUN U 0000IEHHIO -HPaKTHIECKOC
MAMEMAMULECcKO20 pe3yabTaToB pabOTHI NPUMCHCHUEC
anaiuza u IIOJIYUCHHBIX 3HAHUU B
MOOeNUPOBaHUsL Mpo1ecce NOArOTOBKH K
71a00PaTOPHBIM,

MPAKTHYECKUM U
KOHTPOJIBHBIM paboTaM

**_ CokparreHus: HopM OLIECHOYHBIX CPEACTB cM. B Tabwie 2



Taoauma 2

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIMHE «XuMus MaTepuaioB»

HanmenoBanme [IpencraBienue
No OLIEHOUHOTO Kpartkas xapakrepucTrka olieHOYHOTO OLIEHOYHOTO
0oC cpencTaa CpeacTsa cpenctea B DOC
[Iponyxr CaMOCTOATEJIbHOMN paboThI
oOydJaromerocs, MPEACTABIAIONNN  COOOM
CPEICTBO TMPOBEPKHM YMEHHUM TPUMEHATH
Oruer 1o MOJTyYCHHBIC § 3HAHUA TS pereHus
. naBopaTopHoii paboTe HOCTaBHeHHOI/IU 3aJa4n 1o 3apanee |(DoHA 1a00pPaATOPHBIX
(OJIP) OTPENIETICHHOM  METOAUKE M KpaTKoe pabot
M3JI0)KEHUE B MUCbMEHHOM BUJIE MOJIYYEHHBIX
pe3yIbTaTOB AKCTIEPUMEHTAITHHOTO i
TEOPETHUUECKOr0  aHajiu3a  OIpeAesICHHOU
y4eOHO- UCCIIEI0BATEILCKON TEMBI.
Kourponbsnas CpencTtBo MpOBEPKH yMEHUM NPUMEHSTh KomruexTer
2 pabota MOJIyYCHHBIC 3HAHUS JUIsI pElIeHUs 3ajaad BAPUAHTOB
(K/P) OIPEAEIIEHHOr0 TUIIA TI0 TEME WJIN Pa3lieiy KOHIPOILHILIX
3adaHul
CpencTBo KOHTPOJISA, OPTaHM30BAaHHOE Kak
crienuanbHasg  Oecema  IE€IaroruyeckKoro
VYeTHbIi onpoc, pabOTHHKAa C OOydYalIMMCS Ha TEMBb, Bomnpocs! o
3 cobecenoBanue CBSI3aHHBIE C M3y4YaeMON AUCUUILUIMHON, U TeMaM/pasz/iesiam
(YO) pacCUMTaHHOE€ Ha BBISICHEHHE oOO0beMa JUCITUIIINHBI
3HaHUN 00yYaloLIErocs Mo ONPEACIICHHOMY
paszeny, TeMe, mpodsemMe | T.1I.
Cucrema CTaHAAPTU3UPOBAHHBIX  3aJaHUU,
4 Tect MMO3BOJISIIOINIAsT ABTOMATU3UPOBATh Tponeaypy | POHI TeCTOBBIX
(T) W3MEpPEHUsT YPOBHS 3HAHUM U yYMEHUU 3aJaHui
oOyJarorerocs
CpencTBo KOHTPOJISI CAMOCTOATEIILHON pabOThI
o0yuaroIierocsi, IpeAcTaBistoNee coO0Ol OTBET Kommekr
5 SKS;MeH Ha BOIIPOCHI, OXBATBHIBAIOIIUE BCE pa3eibl | dK3aMEHAIIMOHHBIX
) (MOIynM) JTUCHUIUIMHBI, TO3BOJIAET OILEHUTH OuneToB
YPOBEHBb IPHOOPETEHHBIX 3HAHUM
Iacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO TUCHUIITHHE
«Xumua mamepuanos
e Kon HanmenoBanme
w/n KonTpoanpyemsble pa3aeabl THCHUINITHHBI KOHTPOJIUPYEeMOM OLICHOYHOT' 0
KOMIIeTeHIIHH Cpe/CTBA
Paznen 1. Tema 1. Beeodenue. Knaccut
I XUMUUECKUX COCOUHECHUIL. OTIK-1 3, OJIP, K/P, T, YO
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5 Paznen 1. Tema v2 Cmpoenue amoma u OITK-1 5, K/P, T, VO
nepuoouYecKuil 3aKoH

3 | Pazgen 1. Tema 3. Xumuueckasn césazo OIIK-1 9, OJIP, K/P, T, YO
Paznen 1. Tema 4. Ocnognbie

4 | 3axonomeprnocmu npomexkanus xumuveckux | OIIK-1 9, OJIP, K/P, T, YO
peaxkyui

5 | Paznmen 1. Tema 5. Pacmeoput OIIK-1 9, OJIP, K/P, T, YO
Paznen 1. Tema 6. Oxkucnumenvno-

6 | soccmanosumenvhbvle peakyuu. OIIK-1 2, OJIP, K/P, T, YO
dnexmpoxumuueckue npoyeccol

7 | Pazgen 2. Tema 1. Xumusa s-anemenmoes OIIK-1 92, OJIP, K/P, T, YO

8 | Paznmen 2. Tema 2. Xumusa p-snemenmos OIIK-1 92, OJIP, K/P, T, YO

9 | Pazgen 2. Tema 3. Xumus d-anemenmos OIIK-1 9, OJIP, K/P, T, YO

10 | Pazgen 3. Tema 1. Kauecmeennwtit ananus OIIK-1 9, OJIP, K/P, T, YO

11 | Pa3pgen 3. Tema 2. Konuuecmeennwtii ananus OIIK-1 9, OJIP, K/P, T, YO

1. IlepeyeHb KOMIETEHLHUH C YKa3aHHEM JTANOB UX (POPMHPOBAHUA B

AUCIUITJINHDBI. (I)OpMI)I KOHTPOJJIA (l)OpMPIpOBaHI/IH KOMIIeTeHLInii

nmpouecce 0CBOCHUA

Jranbl
Kox mo ¢hopmMupoBan
KoMmnerenuus oroc | ©oOPMa KOHTpoisi s (pasael
AMCUMILIUHBI)
Cnocoonocms pemaTh BONPOCH ITpoMeKyTOUHBIIT KOHTPOJIb:
npodeccHOHaTBHOM OIIK-1 | K3ameH

JACATCIIBbHOCTH Ha OCHOBC
CCTCCTBCHHOHAYYHbBIX U
O6H_[€I/IH}K€HCPHBIX 3HaHPII>i,
METOJ0B MaTCMAaTHUYICCKOI'O
aHalin3a U MOACIINPOBAHUA

Texkyuuii KOHTPOJIB:

orpoc Ha 71a00paTOPHBIX
3aHATHSAX;

3aIuTa J1a00paTOPHBIX PadoT;
KOHTpOJIbHAsA paboTa;
TECTUPOBAHUE

Bce pazgenst

2.Iloka3zaTenu u KPUTEPHUHA OICHUBAHUSA KOMIIeTeHIUii IPH U3YYCHUHU NUCHUIIJIMHBI, OTMCAHHUE
IIKaJ OIICHUBAHUA

2.1. Kputepnu oieHKM 0TBeTa Ha IK3aMeHe

(popmupoBanue komnerenuuu OIIK-1)
«5» (0TIMYHO): 00YYAIOIIUNCS TEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIIAJICET
TEPMHUHAMHU, JC€JIaCT apryMCHTHPOBAHHBIC BbIBOJAbI 1 O606HIGHI/I$[, MIPUBOJUT NPHUMEPHI, ITIOKA3LIBACT
CBOOOIHOE BIIaJICHHE MOHOJIOTUYECKOH PEeUbIO U CIIOCOOHOCTH OBICTPO pearupoBaTh HA yTOUHSIOIIHE
BOIIPOCHI;
«4» (xopom1o): oOyJarIIUNACs TEMOHCTPUPYET MPOUYHBIE TEOPETUUYECKUE 3HAHUS, BIAJCET
TEPMHHAMH, JETAET apTYMEHTUPOBAaHHBIE BHIBOABI U O0OOIICHUS, TPUBOIUT MPUMEPDI, TOKA3bIBACT
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cBOOOJIHOE BIJIAJICHHUE MOHOJIOTHYECKOM peublo, HO MPH 3TOM JIelaeT HECYIECTBEHHbIE OLIMOKH,
KOTOpbI€ OBICTPO HCIIpaBJISIET CaMOCTOATEIbHO WM TPU HE3HAYUTENIbHOH KOppEKLUUU
npernojaBaTeneM;

«3» (YAOBJIETBOPUTEJIBHO): OOy4YarOLINIiCd JEMOHCTPUPYET HErIyOOKHE TeopeTHdYecKHe
3HaHUs, NpPOSBIIET clabo cQOpMUPOBAHHBIE HABBIKM aHajM3a SABJICHUM U  IPOLIECCOB,
HEJ0CTaTOYHOE YMEHUE JeNIaTh apryMEHTUPOBaHHbBIE BHIBO/BI U IPUBOJIUTH IPUMEPHI, TIOKA3bIBAET
HEJI0CTaTOYHO CBOOOJHOE BJAJE€HHE MOHOJOIMYECKOHW pEublo, TEPMHHAMH, JIOTUYHOCTBIO U
II0CJIEI0BATEIbHOCTRIO HM3JI0KEHUS, AEJNAET OLIMOKU, KOTOpPbIE MOXKET HCIPaBUTh TOJBKO IpU
KOPPEKIUHU IIpenojaBaTesieM;

«2» (HeyI0BJIETBOPUTEIBHO): OOYUYAIOUIMICS JAEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX
OCHOB TMpeIMeTa, He yMeeT JeiaTh apryMEHTHPOBAaHHBIE BBIBOABI M IPHUBOAUTH IPUMEPHI,
NOKa3bIBaeT ciaboe BIIAJICHHE MOHOJIOTUYECKON pedbio, HE BIAJEET TEPMHHAMH, NPOSIBIISET
OTCYTCTBHUE JIOTMYHOCTH U TOCJIEJOBATEIbHOCTH U3JI0KEHUS, JIEJIaeT OIMOKH, KOTOPhIE HE MOXKET
UCIPAaBUTh J1a)Ke€ MPU KOPPEKLMHU MPENoiaBaTelIeM, OTKAa3bIBAETCS OTBEYaTh HAa JOMOJHUTEIbHbBIE
BOIIPOCHI.

2.2. Kputepuu oueHku padoThI 00ydawomierocss Ha JadopaTOpHLIX 3aHATHAX (OTYET MO
J1a0opaTopHbIM padotam) (popmuposanue komnerenuuii OIIK-1)

«5» (OTJIM4YHO): BBINOJHEHBI BCe JaOOpaTOpHbIE PadOTHI, MPETYCMOTPEHHbIE IJIAHOM, U
HaIMCaHbI IO HUM OTYEThI; 00yJaroIIHiics 6e3 omMOO0K clienan HeoOX0IMMbIE PacdeThl U TPAMOTHO
HalMcal BbIBOJbI K paboTaMm.

«4» (Xopowio): BHINIOJHEHBI Bce JabOpaTopHble padOThl, MPETyCMOTPEHHbBIE IUIAHOM, U
HalMCaHbl 10 HUM OTYETHI; OOYYarOIIMNCSA C KOPPEKTUPYIOLIMMH 3aMEYaHHUSIMHU IperoiaBaTelis
cenan HeoOXoIMMBbIE pacyeThl U TPaMOTHO HamKcall BBIBOJIbI K paboTam

«3» (YAOBJIETBOPUTEJIBHO): BBINIOJIHEHBI BCE JaOOpaTOpHbIE pabOThHI, MPEAyCMOTPEHHbIE
IUIAHOM, U HalMCaHbl MO0 HUM OTYETHl; C 3aMEYaHMSIMM IpernojaBaTesiss oOydaroluiics crenain
HE0OXO0IMMbIE pacyeThl U HAIKCall BBIBOABI K paboTaM.

«2» (Hey0BJIETBOPHUTEJBbHO): O0YYaIOLIUIICS HE BBIIOJHUI WU BBIMOJIHUI HEMPaBUIHHO
nabopaTopHble paboThI, MPEAYCMOTPEHHBIE IUIAHOM; HE Hamucajd MO HUM OTYEThl, HE ciesall
HE0OXOJMMbIE PacueThl U HE HaIlKCal BHIBOABI K pabOTaM.

2.3. Kpurepuu OLeHKH YCTHOIO ONpoca
(popmupoBanue komnerenuunii OINK-1)

«5» (0TJIIMYHO): O0YYAIOIIHMICSI TEMOHCTPUPYET CUCTEMHBIE TCOPETHYECCKUE 3HAHUS, BJIaJICET
TEPMUHAMHM, JENaeT apryMEHTHPOBAHHbIC BBIBOJBI W 00OOIIEHUS M OBICTPO pearupyer Ha
YTOYHSIIOIIME BOMPOCHI.

«4» (xopomuio): o0yJaroImuiicss IeMOHCTPUPYET NPOYHBbIE TEOPETUUYECKUE 3HAHUSA, BIIA/ICET
TEPMHHAMHU, JIeJaeT AapryMEHTHPOBAHHBIE BbIBOABI MU OOOOUIEHHS, HO TpU D3TOM JEeNaeT
HECYIIECTBCHHbIE  OIIMOKH, KOTOpbIe OBICTPO HCHpaBIIET CAMOCTOSTENBHO WIM TpHU
HE3HAYUTEJIbHON KOPPEKIUH MTPErnojaBaTesIeM.

«3» (Y10BJI€TBOPUTEIbHO): OOYYaIONIUICS TEMOHCTPUPYET HEMNIyOOKHE TEOPETHUECKUE
3HaHUS, HEJJOCTATOYHOE YMEHHE JeJlaTh apryMEHTUPOBAaHHbIE BBIBOJABI U NPUBOAUTH MPHUMEPHI,
MOKA3bIBAET HEJOCTATOYHO CBOOOJHOE BJaJICHHME TEPMUHAMH, JEJIACT OMIMOKH, KOTOPhIE MOXKET
UCIPAaBUThH TOJBKO MIPHU KOPPEKIIMHU MTPETIOaBaTeNIEM.

«2» (Hey/10BJIeTBOPHUTEIbHO): OOyUYaIOIIMNACS JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX
OCHOB IpeIMeTa, HE yMEeT JielaTh apryMEeHTHUPOBaHHbIE BBIBOJBI HE BIIaJIc€T TEPMUHAMHU, JEIAET
OLIMOKH, KOTOPBIE HE MOXKET HCIIPABUTh JAaXKe NMPH KOPPEKIIUH IIPETIOIaBaATEIIEM.

2.4. Kpurepun oieHKH 0JIAaHKOBOTO TECTUPOBAHMS
(popmupoBanue komnerenuuii OINK-1)

bmankoBoe TCCTUPOBAHUEC OLICHUBACTCA B COOTBETCTBUU C MPOLUCHTOM IIPABUJIBHBIX OTBETOB,
JIAHHBIX 00YYaIOIIMMCS Ha BOTIPOCHI TECTA.
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CrangapTHas IIKajla COOTBETCTBHS pPE3yJIbTaTOB TECTUPOBAHUS BBICTABIIAEMOMN OalIbHOM
OLICHKE:!

- «OTIMYHO» - cBbILIE 85% MPaBUIILHBIX OTBETOB;

- «xopomo» - ot 70,1% no 85% mpaBUIBHBIX OTBETOB;

- «YIOBJIETBOPUTETHLHO» - OT 55,1% 1m0 70% mpaBUIBLHBIX OTBETOB;

- oT 0 10 55% npaBUIIbHBIX OTBETOB — «HEYIOBIECTBOPUTEIIBHOY»

PernaMeHT TecTHpOBaHUS BKIIIOYAET:

- KOJINYECTBO BOMPOCOB — 20;

- MIPOJOJKUTEIBLHOCTh TECTUPOBaHUs — 60 MUHYT;

«5» (OTJIMYHO): TECTUPYEMBII JEMOHCTPUPYET CUCTEMHbBIE TEOPETHUECKUE 3HAHMSI, BIA/ICET
TepPMUHAMU U 00J1aJJaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (Xopom10): TECTUPYEMBIN B IIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMS,
BJIa/ieeT OOJBIIMHCTBOM TEPMHHOB U 00JIaJaeT CIOCOOHOCTHIO OBICTPO pearupoBaTh HA BOMPOCHI
TecTa.

«3» (YnOBJIETBOPHUTEJBHO): CHCTEMHBIE TEOPETUYECKHE 3HAHUA Y TECTHPYEMOIO
OTCYTCTBYIOT, OH BJIaJICET HEKOTOPHIMH TEPMUHAMH U Ha BOMPOCHI TECTA pearupyer JOCTATOYHO
MEIJICHHO.

«2» (HeyaOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETUYECKHUE 3HAHUS y TECTHUPYEMOIO
OTCYTCTBYIOT, TEPMHUHOJIOTHEN OH HE BJIaJEET U HAa BOIIPOCHI TECTA pEarupyeT MEJIEHHO.

2.5. Kpurepun oieHKH KOHTPOJIbHOM PadoThI
(popmupoBanue komnerenuuii OIIK-1)

KontponbHas pa0oTa BBINONHSETCS IO BapHMaHTaM M BKIIOYAeT TPHU 3aJaHUs: [Ba
TEOPETUYECKHUX BOIIPOCa MO U3yUYCHHOMY MaTepHaiy U 3agady. KoHTposiabHas paboTa olleHUBaeTCs B
COOTBETCTBUU C MPOLEHTOM IPABUIIBHBIX OTBETOB.

- «OTJINYHO» - CBbIIIE 85% NpPaBUIBHBIX OTBETOB;

- «xoporto» - oT 70,1% 1o 85% npaBUIIbHBIX OTBETOB;

— «YIOBIETBOPUTENBHO» - OT 55,1% 10 70% mpaBUIIbHBIX OTBETOB;

— oT 0 10 55% npaBUIIbHBIX OTBETOB — «HEYOBIETBOPUTEIILHOY

Kaxxnpiii Bompoc KOHTPOJIBHOM palbOoThI OIEHUBAETCsS MO MATHOAIbHOM mikane. Mrorosas
OLIGHKa [0 KOHTPOJIbHOW paboTe BBICTABISETCS, UCXOASl U3 CyMMbl OajulOB, MOJIYYEHHBIX 32 TpU
3aJJaHusl.

«5» (nAaTh 62J110B): 00YUYaIOIIUNICS TEMOHCTPUPYET CUCTEMHBIC TEOPETHUECKUE 3HAHUS: Ha
TEOPETUYECKUI BONPOC KOHTPOJIIBHOM pabOThl OTBEYaeT I'PaMOTHO M IOJHO, 33jJady pemaer 0e3
OIIMOOK U ¢ HEOOXOAMMBIMU MOSICHEHUSMHU.

«4» (uerbipe Oaja): oOyyaromMHCA € HEOOJBUIMMHU HETOYHOCTSIMM JIEMOHCTPUPYET
CUCTEMHbIE TEOPETUYECKHE 3HAHUSA: Ha TEOPETHMUECKUH BOINPOC KOHTPOJIBHOM padOThl OTBEYAET
IPaMOTHO U TOJIHO, 33Ja4y pemaeT 6e3 rpyobIX OIUO0K U ¢ HEOOXOAUMBIMU MOSICHEHUSIMU

«3» (Tpu 0ans1a): 00yUaromuics He JEMOHCTPUPYET CUCTEMHBIX TEOPETHUECKUE 3HAHUMN: Ha
TEOPETUYECKUI BOMPOC KOHTPOJIBHOM pabOThl OTBEYAET YACTUYHO U C CYIIIECTBEHHBIMU OIIMOKaMH,
3a/1a4yy pelaeT ¢ CyIIeCTBEHHbIMU OIIMOKaMU U HE JaeT HEOOXOIUMBIX MOSICHEHUH.

«2» (1Ba 6ajiia): oOydaroUIMiics HE UMEET CUCTEMHBIX TEOPETUUECKUE 3HAHUM: Ha BOIIPOC
KOHTPOJIbHOM paboThl OTBEYAET YAaCTUYHO M € TpyObIMH OIIMOKaMH, 3a7ady pellaeT ¢ rpyobIMu
OLIMOKaMU M He J1aeT He0OXOAMMBIX MOSCHEHUH.

«1» (omun Oanj): oOyyaromuiics HE HMMEET CHCTEMHBIX TEOPETHYECKHE 3HAHWUW: Ha
TEOPETUUECKHI BOIIPOC KOHTPOJIbHOM pabOThl HE OTBEUYAET, 3a/1a4y HE PEeLIaeT.

2.6. Utorosplie nokasareu 60a/UIbHOI OLleHKH ¢()OPMUPOBAHHOCTH KOMIIETEHHMH 110
JAUCUHHUILINHE B pa3pe3e 1eCKPUNTOPOB «3HATH/ yMeThb/ BJIa/IeTh»:
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Kputepum oneHnBanus

Iloxka3areub
2 3 4 5
OIIK-1. CriocobHOCTh ~ pemaTb  BONPOCHl  MPO(GECCHOHATBHONW  ACATENbHOCTH HA  OCHOBE
€CTECTBEHHOHAYYHBIX W OOIICMH)KCHEPHBIX 3HAHWW, METOJOB MATeMAaTHYEeCKOrO aHajau3a |
MOJIETTUPOBAHMUS.
3HATh: OO0yyarormiics OO0yuarormuiics OO0yyJarormiics OO0yuarorwiics
METOJIBI JIEMOHCTPHUPYET JIIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
W3MEpeHUs U MOJTHOE OTCYTCTBUE | HETOJHOE COOTBETCTBUE | YACTHYHOE TIOJTHOE
00paboTKH WITH CIICYIOIINX 3HAHUM: COOTBETCTBHE COOTBETCTBHE
IKCIIEPUMEHTATIBH | HEJIOCTATOYHOE METO/IOB U3MEPEHUS U CIICAYIOIINX 3HAHUMA: | CIIEIYIONIHNX
BIX TAHHBIX COOTBETCTBHE 00paboTku METOJIOB U3MEPECHUST | 3HAHUIA: METOJIOB
CIIETYFOIITIX IKCIIEPUMEHTAIBHBIX 1 00paboTKU HU3MEPCHHS U
3HAHUN: METOI0B JTAHHBIX. SKCIEPUMEHTANILHBIX | 00pabOTKM
U3MEpPCHHUA U I[OHYCKaIOTCﬂ JaHHBIX. OKCIICPUMCHTAJIbH
00paboTKH 3HAYUTENbHbIC ONMHOKH, | JlomyckaroTcs BIX JTAHHBIX.
OKCIIEPUMEHTAIIBHEI | MPOSBIACTCS HE3HAYUTEIIbHBIE CBoOoHO
X JAHHBIX HEI0CTaTOYHOCTh OIITNOKH, OlepupyeT
3HAHWM, 11O PsILy HETOYHOCTH, NpUOOPETEHHBIMU
nokasaTerneH, 3aTpyAHEHUS TIPU 3HAHHUAMU
00yJaroIuics AHATUTUYCCKUX
WCTIBITHIBACT orepanusx
3HAYUTEIHHbBIC
3aTPyJHCHHUS MIPU
OTIEPUPOBAHIH
3HAHWSMU MPH UX
nepeHoce Ha HOBbIE
CHUTyallun
yMeTh: OOyuaromuiics He | OOydarommiics OoOyuarormmuiics OO6yuarommiics
00pabaThIBaTh U yMEeT WIH B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
MPEJICTaBIATh HEJ0CTaTOYHOMN HETIOJIHOE COOTBETCTBUE | YACTHYHOE MIOJTHOE
AKCIEPUMEHTAIILH | CTCIICHU YMEET CIEAYIOIINX YMEHUH: COOTBETCTBHE COOTBETCTBHE
bl JJAaHHEIE B BUjie | 00pabaThiBaTh U 00pabaTeIBaTh 1 CIIEYFOIUX YMEHHA: | CIEIYOIIIX
OTYETOB IIPECTaBIIATE MIPEICTaBIIATE o0pabaTsIBaTh YMEHUI:
SKCIEPUMEHTAIILHBI | SKCIICPUMEHTAIILHBIC MPEACTABIIATh 00pabaThIBaTh U
€ IaHHBIC B BH/JIC JTAaHHBIE B BUJIE OTYETOB. | IKCIIEPUMEHTAJbHBIC | MPEACTaBIATh
OTUYCTOB HOHYCKaIOTCSI JaHHBIC B BUJIC OKCIICPUMEHTAJIbH
3HAYUTEIbHBIC OIUOKH, | OTYETOB. Y MEHUS b€ JAHHEIC B BUJIE
MPOSIBIISIETCS OCBOCHBI, HO OTYETOB.
HEJI0CTaTOYHOCTh JIOTTYCKAIOTCS CBo0OoHO
YMEHUH, 10 pAxy HE3HAYUTEIIbHBIE ornepupyer
MoKa3areneH, OLIHOKH, NpUOOPETEHHBIMU
00yJaroIuics HETOYHOCTH, YMEHUSIMH,
HCTIBITHIBACT 3aTpyAHCHUS TPU NPUMEHSIET UX B
3HAYUTENBHBIC AQHATTUTHYECKUX CHUTYaIHIX
3aTpyaIHCHHS PU OTepaIusiX, MEPEHOCE | MOBBIICHHOM
OICPUPOBAHNHU YMeHI/Iﬁ Ha HOBBIC, CJIOKHOCTH
YMCHUAMMU IIPU UX HECTAaHIAPTHLBIC
nepeHoce Ha HOBbIE CUTYyaluu
CHUTyallu!
BJIA/IETh: Oo6yuatomuiics He | OOyuatomuiics Binageer | OOydarommiics OO0yuatomuiics B
CIOCOOHOCTBIO K BJIaJICeT MITU B CIOCOOHOCTBIO K YaCTUYHO BIIA/ICET MOJTHOM 00beMe
CHCTeMaTH3aIMi U | HEJOCTATOYHON CHUCTEMATH3AIUH U CIOCOOHOCTBIO K BIajIceT
00001IIeHITO CTETICH! BIIAJICeT 00001IIeHIIO CUCTEMaTH3aIlii U CIIOCOOHOCTHIO K
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pe3yabTaTOB CIIOCOOHOCTBIO K

paboThI CHCTeMaTH3aIMN U
00001IIeHII0
pe3yNbTaToB
paboThI

pe3ysbTaToB paboThl B | 0000IICHHIO CHCTEMAaTH3aluu U
HETIOJIHOM 00BeEME, pe3ynbpTaToB padoThl, | 0000IIEeHHIO
JOITyCKaroTCA HaBBIKH OCBOCHBI, HO PE3YIBLTATOB
3HAYNTEIHHBIC OIMTHOKH, | JOITyCKAIOTCS paboTHI,
TIPOSIBIISICTCS HE3HAUUTEIbHBIC CBOOOIHO
HEOAOCTATOYHOCTH OIHI/I6KI/I, IIPUMCEHACT
BJIaACHUA HABbIKAMU I10 HCTOYHOCTH, IMOJIYYCHHBIC
psiy NoKa3aTelei, 3aTPyIHEHUs IIPU HAaBBIKU B
oOy4arommics AQHATUTHYECKUX CHUTYalHsIX
HUCIIBITHIBACT ornepanuax, N€peHoOce MOBBINICHHOM
3HAYUTCIIbHBIC yMeHI/If/‘I Ha HOBBIC, CJIOKHOCTH
3aTpyAHEHHUS IPH HECTaH/IapTHBIC

NPUMEHEHUH HaBBIKOB B | CHTYalllH

HOBBIX CUTyalluIgX

2.7. UtoroBoe cooTBeTCTBHE 0A/1JILHOM HIKAJIbI OLIEHOK M YPOBHel c()OPMHUPOBAHHOCTH
KOMIIeTeHIUH 10 JUCHHILIHHE:

YpoBennb
chopmupoBaHHOCTH
KOMIETEHIINH

Onenka

TlosicHenue

Bricokuii

«5»
(oTM4HO)

TCOPETUYCCKOEC COACPKAHNUE U MPAKTUYCCKUE HABBIKU I10
JYCLIMIIMHE OCBOCHBI IMOJIHOCTHIO;

BCE MPEAYCMOTPEHHBIE MPOTPaMMON 0OydeHus: yueOHbIe
3aJlaHUs BBIIIOJIHECHBI HA BBICOKOM YPOBHE;

KOMIIETEHIIUU C(HOPMHUPOBAHBI

Cpenamii

«4»
(xoporo)

TEOPETHYECKOe COACPKaHNE W MPAKTHUECKHUEe HABBIKA IO
JTUCUUIUIMHE OCBOCHBI MTOJHOCTHIO;

BCE NPEAYCMOTPEHHBIE MPOTPaMMON 0Oy4eHus: yueOHbIe
3aJIaHus BBITIOJIHEHBI C HE3HAYUTENFHBIMU 3aMEYaHUSMU;
KOMIIETEHIINH B 1IeJIOM C(OPMUPOBAHBI

VY noBnerBopu-
TEJILHBIN

«3»
(YIIOBIIETBOPUTEITLHO)

TEOPETUUECKOE COAEPKAHNE U TPAKTUIECKUE HABBIKHU T10
JUCLUIUIMHE OCBOCHBI YACTUYHO, HO IPOOETIBI HE HOCST
CYILLIECTBEHHOI'O XapaKTepa;

OONBLUIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoii 00yUeHHUs
y4eOHBIX 3a/1a4 BHIIIOJHEHO, HO B HUX UMEIOTCS OLINOKH;
KOMIIETEeHLIUH COPMUPOBAHBI YACTUIHO

Heynosnersopu-
TEIbHBII

@@»
(HeyOBIETBOPUTEIBHO)

TEOPETUIECKOE COJIEPKAHUE M MPAKTUICCKUE HABBIKH I10
JTUCIUTUIMHE HE OCBOCHBI;

OOJIBIIMHCTBO MPETyCMOTPEHHBIX MTPOTPaMMO 00y IEeHUSI
y4eOHBIX 3a/1aHui TM00 HE BBIOIHEHO, THO0 CONEPKUT
rpyObie omHuOKy;

JOTIOJTHUTENbHAS caMocToATenbHas  pabora  Hax
MaTepuajoM HE MPUBOAUT K KaKOMY-THOO 3HAUUMOMY
MOBBIIICHHUIO Ka4eCTBa BHIMOIHEHHS yUeOHBIX 3aJaHNH;
KOMIIETEHIIMH HE CPOPMUPOBAHEI

3. Meroauyeckue MaTepuaJibl (TUIIOBbIE KOHTPOJIbHbIE 321aHNS), ONIPeeJsIIoLIUe MPoue1ypbl
OLICHUBAHMS 3HAHUI, YMeHMii, HABHIKOB U (WJIHN) ONBITA AeSATeJIbHOCTH, XapPaAKTEPU3YIOIIHNX
Tanbl GOpMHUPOBAHNS KOMIIETEHIM A
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KoHTposbHBIE 3a1aHMs, IPUMEHAEMBIE B paMKaX TEKYILEro U IPOMEKYTOYHOIO KOHTPOJIS 110
JUCLUIIINHE, HOCAT YHUBEPCAIBHBIA XAapaKTep U MPELyCMATPUBAIOT BO3MOXKHOCTb KOMIUIEKCHOM
OLIEHKHU BCero Habopa KomreTeHIui, npeaycmoTpeHHsix OIl mo nucrumniuxe.

3.1. Tekymmii KOHTPOJIb (OTYET MO JJA0OPATOPHBIM PA0OTAM M TUCKYCCHSI)
(popmupoBanue komnerenuuii OINK-1)

Tematuka u MeToAMYECKHUE YKa3aHUS 110 BHITIOJHEHHIO JTA0OPATOPHBIX PadOT MO AUCIUILITHHE
W3JI0KEHBI B Y4EOHO-METOAMUYECKOM ITOCOOHH 1O JUCITUTUTHHE [4].

3.2 Texkyuuii KOHTPOJIb (KOHTPOJIbHAsA padoTa)
(popmupoBanue komnerenuuii OINK-1)

IIpumepHbIe 3a1aHUA K KOHTPOJIbLHOM padore Nel

1. BapwuanTsl 3a1au:

a) B 800 r Bogsr pactBopuii 200 r NaxSO4. Onpenenute maccoByro 100 NaxSO4 B
pactBope (B %).

06) CkoybKO MOJIb BelecTBa cocTaBistoT 348 T KoSO4?

B) Kakue mMeTasuibl U3 nepeurciaeHHbIX BBITECHSIOT BOJOPO/I U3 HOJOBOJOPOIHOM KHUCIOTHI
HI: K, Fe, Au, Ca, Ag? IIpuBenute ypaBHEHUS PEAKLMil B MOJIEKYJISIPHON U COKPALLIEHHOW MOHHOU
dbopme.

r) Kaxoit 06beM npu HOpMaNbHBIX yCI0BUAX 3aHuMaroT 320 r kucnopoaa Oz?

1) Cxkoabko muTpoB kuciaopoaa Oz (ycioBust HOpMalibHbIE) 00pa3yeTcs npu pasznoxenuu 20
moub H2O?

e) Xiopun 6apus BaCl, MOXHO MOMyYuTh B3aUMOJCHCTBHEM METAJUIMYECKOTO Oapus C
pactBopom HCI. Hammcats ypaBHEHHE 3TOW peakiuu M paccuuTaTh 00beM Bogopona Ha (ycmoBus
HOpPMAJIbHBIE), BBIICTUBINETOCS MPU PACTBOPEHHUH 274 T 6apus.

k) Kakoii 06bem Bosmopoaa H» (yciioBusi HopManbHbBIE) BBIASIUTCS Tpu pacTBopeHnn 20 T
KaJblns B constHoi kuciore HCI?

3) CkoJibKO rpaMMOB Cylibpuaa muHKa ZnS obpasyercs npu B3aumozaeicTun 130 1 muHKa
C U30BITKOM CephbI?

2. BapuaHTbl 3a1aHHI:

a) JnomucaTh 3 ypaBHEHHMs] OOMEHHBIX pEaKIMii, HamucaTh WX COKpAIEHHbIC HOHHBIC
YpaBHEHUS, PACCTaBUTh KOO(PDUITUCHTHI;

0) HamucaTh ypaBHEHUS PEAKIIMil, C MOMOIIBI0 KOTOPHIX MOXHO OCYIICCTBUTH ILIETIOUKY
IpeBpalleHuii (€cliu peakiys MPOXOIUT B BOJHOM PAacTBOpE, HEOOXOIUMO KPOME MOJIEKYJISIPHOTO
HAIMCaTh U COKPAIICHHOE HOHHOE YPaBHEHHE); PACCTaBUTh KOA((DUIIMEHTHI, HAIIPUMEP:

Pb| — PbO| — Pb(NO3), — Pb(OH).|.

3. BapuaHTsl 3a1aHUI:

a) HamucaTb YPaBHEHHUS OJICKTPOJIUTUYECKOH JMCCOLMAlMM B BOJHBIX PacTBOpax
CIIE/TFOIINX BEIIECTB (JaHbl (POPMYIIBI 2-X COCANHEHUH );

0) OIpeaenHTh CTETIeHb OKHCICHHUS KaXKI0T0 SJIEMEHTA B CIIETYIONINX COSMHEHHAX (JTaHbI
dbopMyIibI 2-X COeTUHEHUN).

4. Bompoc Ha Temy: « Texauka 6€301macHOCTH pabOThl B XUMHYECKOM JJabopaToOpum»:
a) OcHOBHbIE NpaBuiIa OBEACHUS B JaOOPATOPUH.

6) UYro 3ampemiaercs nenath B 1abopaTopun’?

B) Kak npaBuibHO MBIT TA0OpaTOpHYIO OCyay?

r) IlpaBuia moap30BaHUS PEAKTHBAMH.

)  Mepbl IpeaOCTOPOKHOCTH MPHU PabOTE ¢ KUCIOTAMU | IIEJIOYaMH.

e) IlpaBuna 6e3omacHOCTH IpU pabOTE C MPOOUPKAMHU.
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k) IlepBas momols Mpu OTPaBICHUH.

3) Ilomorup mpu 0k0rax (B TOM YHCIIE U IIPHU 05KOTaX, BbI3BAHHBIX KOHIEHTPHUPOBAHHBIMU
pacTBOpamMH KUCIIOT U LIeNIouei).

u) llepBas momols Npu paHEHUH.

k) IlepBas noMmomib Npu NOPAKEHUH IIEKTPUUECKUM TOKOM.

IIpuMepHBbIe 3aJaHUSA K KOHTPOJLHOM padoTe Ne2

1. CpolicTBa $-371€MEHTOB | rpymIibI.

2. CaoiicTBa s-31€MeHTOB I rpymisl.

3. CBoiicTBa p-32J€MEHTOB.

4. CaoiicTBa asmtomMuHus. [IpuMeHeHNE aFOMUHUS U €70 COSAMHEHUH B
IPUHTMEINATEXHOIOT HH.

5. CaoiictBa cBuHLA. [I[puMeHeHNe CBUHIIA U €70 COEAMHEHNI B IPUHTMEINATEXHOIOT HH.

6. Uro takoe amporepHocTh? [IpuBenure mpumepsl. OTBET MOATBEPIUTE YPAaBHCHUSIMHU
peakuuii B MOJIEKYJISIPHON M COKPALIeHHOM HOHHOM (hopme.

7. Kaxoii s-anemeHT sBisieTcst ampoTtepHbIM? [lonTBepanTe OTBET ypaBHEHUSIMU peakLuii
B MOJIEKYJISIPHOM U COKpallleHHOW HOHHOH (hopMe.

8. Kak u3mensercst OKUCIuTeNbHasi akTUBHOCTD B psany F2 — Cl — Bra — I 1 yem 3T0
o0bsCHsEeTCS?

9. Tlouemy HF — cnabas xucnora?

10. Kak uzmensiercs cwita kucioT B psay HCl — HBr — HI u ¢ ywem »To cBsizano?

11. Kak uzmensiercsa cuna kucnot B psay HCIO, HC1O2, HC1O3, HC1O4 1 uem 310
o0BsCHseTCS?

12. Kak uzmensiercs aueprusi cBsa3u O — H u cuna kucnot B psaay H2S — HoSe — HoTe?
JlaiiTe 0OBSICHEHHS.

13. Kakas cTenenp OKuciIeHus: Hanbosee xapakrepHa ais sucmyta? J{nst ceunma? Jlis
tayuus? [louemy?

14. Tloyemy cToib Oorata Xumus yriepozna?

15. Yo npencraBidioT co00M pacTBOPbI KPEMHHUEBOM KUCIOTHI? UTO Takoe CUIMKareib?

3aoauu

1. [Jonummre W ypaBHAWUTE METOJOM TMOJYpEaKUUd  CIAEAYIONIME  OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIE pEaKIUU (TIPUBEICHBI 2 OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIC PEAKIIHH).

2. Belnmager iy He BBINAAET OCAJOK IPH CIMBAHUM JIBYX COJIEH.

3. IlpuBeaute npuMepbl COCIUHEHUN 3IeMeHTa (MPUBEICH OANH U3 S- WU P-3JIEMEHTOB), B
KOTOPBIX OH MPOSIBJISICT pa3IMUHbIC CTENIEHU OKucieHus. HazoBurte 3T coelMHEeHMUS.

IIpumepHble BApHAHTHI OMJIETOB K KOHTPOJIBHBIM padoTam

KonTpoanHnas padora Nel
Bapuant Nel

1. Kakyto maccy umeroT 5 moib kapOonara HaTpusi NaxCO3?

2. HamummTe ypaBHEHUsS pPEaKUUil, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CIIEAYIOUINE TpeBpameHus (ecay peakius MPOXOAUT B BOJHOM pPacTBOpPE, HEOOXOAMMO KpOMe
MOJIEKYJIIPHOTO HAIUCATh M COKPAIIEHHOE HOHHOE YPaBHEHHE); pacCcTaBbTe KOAPPHUINCHTHI:

Cu] — CuO| — Cu(NO3)2 — Cu(OH)y|.

3. Hamummmre ypaBHEHHS JJIEKTPOJUTHYECKOW JHMCCOIMALIMK B BOJHBIX pacTBOpax
caenytomux BemiecTs: a) Mg(NO3)2; 6) KoSOs.

4. Mepsbl Ipe10CTOPOKHOCTH MPH PabOTe C KUCIOTAMH U IIETIOYaMHU.
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Konrpoapnas padora Ne2

Bapuant Nel

1. PtHx(p=1,013-10°a) | KOH, C(KOH) = 1-10~ mons/1 ||; E i ?

2. Paccuumraiite D/IC, ompenenute aHOA W KaTOJ W HAMUIIUTE YpPaBHEHUE DPEaKIUH,
MIPOTEKAIOIIEH B ralbBAaHUYECKOM DJIEMEHTE:

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

3. DOnextponus pactBopa Pb(CH3COO); (anexrpoast rpadutossie). [IpuBenute ypaBHeHUS
peaKuurii Ha aHOJIE U KaTO/IE.

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

4. Bpruucnaute Bpems, HeoOXxoaumoe st oOpazoBaHusi 32 T MEAW TMPU DIIEKTPOJIU3E
pactBopa xyopuna menu (II) CuCly Tokom cumoit 2 A. Dnextposl rpadutoBbie. Beixoa mo Toky
n=1.

5. VYpaBusiiTe METOIOM MOJTYPEAKIUN CIEAYIOIUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu (Moa4EPKHYTHIE COSTMHEHHUS, a TaKkKe ocaiku (| ) u rassl (1) Ha HOHBI HE AUCCOLIMUPYIOT):

a) NaBiO;| + HCl — BiCl; + Cl»1 + NaCl + H,O

6) NaSO3 + KMnO4 + H,O — Na;SO4 + MnO(OH), | + KOH

3.3. [IpoMesKyTOUHBI KOHTPOJIb (BONMPOCHI K IK3aMEHY)
(popmupoBanue komnerenuuii OINK-1)

1. 3akoH coxpaHEHHs MAcChl BELLECTBA.
3aKOH IOCTOSIHCTBA COCTaBa.

3aKOH KpaTHBIX BECOBBIX OTHOLLECHHH.
3aKOH NMPOCTBIX 00BEMHBIX OTHOIIEHHUH.
3aKkoH ABOraJpo U CJIEICTBUS U3 HETO.
VYpasHeHue ne bporins.

[Tpunnun HeonpenenenHocty [ elizendepra.

® N kW

Vpasuenue [lpénunarepa. Ero ¢puznueckuii CMBICT U MOHATHE O METOC PEIICHUSI.
Pesynbrate! pemenus.

9. T'maBHOe kBaHTOBOE uMciO 1. Kakue 3HaueHus npuHumaet? Yto oHo onpeaenser? YpoBHU
sHepruu K, L, M, N, O, P, Qu T.a.

10. OpbuTtanbHoe kBaHTOBOE 4Kcio /. Kakue 3naueHus npuanmaet? Uto oHo onpenensier?
11. MarauTHO€ OpOUTATHEHOE KBAHTOBOE YHUCIIO 1.
12. CninHoBoe kBaHTOBOE yKcIo s. Kakue 3Hauenus npuaumaer? Yto oHo onpeaenser?

13. MarauTHo€e CIIMHOBOE KBAHTOBOE YKCIIO 1. Kakue 3HaueHus npuaumaer? YTo oHo
onpeaenseT?

14. Yto 03HAYAIOT MOHITHS: «CIIHHY, «CIIMHOBOE KBAHTOBOE YHCIIO)», «MATHUTHOE CIIMHOBOE
KBAaHTOBOE YKUCIIO»?

15. Yro Takoe opOuTalp M AIeKTpOHHOE 0071aKk0? OCHOBHBIE TUITBI OpOUTaANEH U (POPMBI
3JICKTPOHHBIX 0071aKoB: 1s-, 2s-, 3s-, 2p-, 3d- opOuTany.

16. ®uznveckuit cMmpica 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

38.
39.
40.
41.
42.
43.
44.
45.
46.

[Ipunnun muaumyma 3Hepruu. [Ipuanun uckimouenus [Taynu. [Ipasuino XyHna.
MyJIbTUIIIIETHOCTD.

cDOpMy.l'II/IpOBKI/I MEpUoOaANUICCKOIro 3aKOHa — I[ H. Menneneepa u COBpPCMCHHas.
HpaBI/ma Kneukosckoro. HpI/IBCI[I/ITe MMPUMCEPHI, HJUIFOCTPUPYIOIIUEC KAXKIOC IIPABUJIIO.

DnekTpoBajeHTHas (HOHHAsA) CBsI3b. OCOOCHHOCTH HOHHOM CBSI3U — HEHANIPABICHHOCTD U
HEHACBHIIIIaeMOCTb.

KoBanenrtHas cBs3b. Tunbl KOBaJIEHTHBIX CBA3el. MeTamuueckas cBs3b. Bonopoanas
CBSI3b.

Cuctema, TeruioTa, paboTa (1aTh onpeaeneHus). Buyrpennss sueprus. [lepsblit 3akoH
TEPMOJIMHAMMKH.

TemnnoBbie 3 PeKTH U30XOPHOTO U U300apHOTO Mpolecca. YTo Takoe SHTATbIMS?
DK30TepMUYECKHUE U SHAOTEPMHUUYECKNE IIPOLIECCHI.

3akoH 'ecca. CiencTsus U3 HETO.

BTopoii 3ak0H TepMOIUHAMUKHA. DHTPOIIHUSL.

CratucTrueckas HHTEpPIIPEeTalus BTOPOTo 3akoHa TepMoauHamMuku. @opmyna bonbiimana.
[Toctynar [Tnanka (TpeTnii 3aK0OH TEPMOJTUHAMUKH ).

CBobopnas sHeprust [ m66ca. Y cioBust caMONIPOU3BOIBHOIO MPOTEKAHUS XUMUYECKUX
peakumii u kpurepuid T/IP ripu p, T = const.

CBobOoanHas sHeprus ['enpmronbia. Y caoBHs CaMONIPOU3BOIBLHOTO MPOTEKAHUS
xuMHueckux peakiui u kpurepuit TP ipu V, T = const.

3akoH neicTByomuX Macc. KoHcTaHTa XMMHYECKOTO paBHOBECHSI.
Xumunueckoe papHoBecue. [Ipunimun Jle Hlarense. [Ipumepsr.

CunbHble U cinabble 37eKTPoaUThl. CTeNeHb AIEKTPOIUTUYECKOM qUCCOIMauM oL 3aKOH
pas0asnenus OctBanbaa. MonHOe npousseneHne Boabl Ky.

Bo3HukHOBeHME MOTEHIIMAA Ha TPAaHUILE METAILT — PacTBOP.

MenHO-IIMHKOBBIN rajJbBaHUYECKHH 371eMeHT (3s1eMeHT Jlauuas — SIkoon).

. P HanpsikeHUi MeTalioB.
36.
37.

Bonpopoansiii a5ekTpo.

Pacuet motreHnnmana BOJOPOAHOIO 3JICKTPOAA, 3aII0JIHCHHOT'O PaCTBOPOM CUJIbHOM KHCJIOTHI
NI CUJIBHOI'O OCHOBAHMA.

VYpasnenue HepHcra.

Uro Takoe rampBaHndeckuii 3aeMeHT? 3 /[C rabBaHUYECKOTO JIEMEHTA.
DnekTposin3. 3aKOHBI AJIeKTposn3a (3akoHbl Dapayes).

Kakwue mporieccsl MOTYT MPOTEKATh MPH JICKTPOIH3E HA aHOE?

Kakwue mporieccsl MOTYT MPOTEKATh MPH JCKTPOIH3E HA KaToie?
CsoiicTBa s-31memMeHTOB | rpynmsl.

CsoiicTBa s-3nemenToB Il rpynmsr.

CBoiicTBa p-3JIEMEHTOB.

CaoticTBa d-31€MEHTOB.
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47. CpoiicTBa amomunus. [[puMeHeHne amOMUHUS U €10 COSAMHEHUN B
MIPUHTMEIUATEXHOJIOTHH.

48. CpoiictBa Meu. Ee npuMeHeHne B IPUHTMEINATEXHOJIOTUN.
49. CpoiicTBa cBMHIA. [[pMeHeHNEe CBUHIIA U €r0 COEUHEHUH B IPUHTMEANATEXHOJIOTUH.
50. CpoiictBa iuHKa. Ero npumeHeHne B MPUHTMEINATEXHOJIOT M.

51. Yro Takoe amporepHocTs? [IpuBeaure nmpumepsl. OTBET MOATBEPIUTE YPABHEHUSIMU
peakiuii B MOJIEKYJISIPHOM U COKpAIleHHON MOHHOH (opme.

52. Kakoii s-anemeHT siisiercst ampotepusiM? [loarBepauTe oTBET ypaBHEHUSIMH PEAKLIU B
MOJICKYJISIPHON M COKpAIIeHHONH HOHHOU (opme.

53. Kak uzmensiercst okuciauTeNnbHas akTuBHOCTb B psify F2 — Clo — Bra — I u uem 3t0
o0BbsAcHseTCS?

54. Ilouemy HF— cnabas kucnora?
55. Kak u3mensiercs cuia kuciioT B psaay HCl — HBr — HI u ¢ yem 310 cBs3ano?

56. Kak u3amensercs cuna kuciot B psagy HCIO, HCIO,, HC103, HCIO4 u uem 310
00BsICHICTCS?

57. Kak uzmensiercs s3Heprus cBa3u O — H u cuna kucnor B psny HoS — HoSe — HoTe? [laiite
00BsSICHEHUSI.

58. Kakas creneHn okucieHust Hanbosee xapaktepHa s BucmyTa? J{nst ceunna? s tammms?
[Touemy?

59. Ilouemy cToab GoraTa XUMHS yriiepoja’?
60. Yto mpeacTaBisitoT cO00M pacTBOPHI KPEMHUEBOM KUCIOTHI? UTO Takoe CHiIUKaress?

3.4 Texkymnii KOHTPOJIb (TeCTHI)
(popmuposanue komnerenuuii OINK-1)

TemaTnueckasi CTpPYKTypa TeCTOBBIX 3aJaHUIl

Tema 1. CtpoeHue aToma.

Tema 2. X¥UMHUUECKHUE CBSI3U.

Tema 3. OCHOBBI XUMHUYECKON TEPMOIMHAMUKH.
Tema 4. PactBops! 25iekTpoauTsl. pH-pacTBOpBHI.
Tema 5. ['uaponus conen.

Tema 6. [IpousBeneHne pacTBOPUMOCTH.

Tema 7. DnexTpoxumus

Tema 8. DnexTponuTUyeckast IUCCOLMALINS
Tema 9. Xumus s-3J1€MEHTOB.

Tema 10. Xumust p-271€MEHTOB.

Tema 11. Xumus d-anemeHTOB.

Tema 12. Kunetnka XUMUYECKUX PEAKIUH.

IIpumeps! TecToBbIX 3anaHnii: Tema 8. DiekTposuTuyeckast AuccoUANMSA

3aoanue {{ 139 }} 1
OTMeThTe MPaBUIBHBINA OTBET
Peakmust oOMeHa BO3MOKHA MEXKTY:
LI docharom kanbus u ruapokcuiom xemnesa (11);
L] xmopuaoM IuTUs U Cylb(aToM HATPHS,
HUTPATOM cepedpa U COJSIHON KUCIIOTOM.
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3aoanue {{ 140 }} 2
OTMmeTbTE MPaBUIIBHBIN OTBET
K peakumsim HEMTpanu3anuy OTHOCATCS PEAKLIUN MEXY:
1. yKCyCHOM KMCIIOTON ¥ TUAPOKCUIOM HaTpus;
. COJISTHOM KMCJIOTOM M XJIOPUAOM HaTpPHs;
. CEpHOM KUCIIOTOW U TUAPOKapOOHATOM HaTpHs;
. THIPOKCHUJIOM KaJIbLius U opTo(ochopHOIl KUCTIOTOIH;
. TUIPOKCHJIOM KaJIUsI U OKCHJIOM CEpBHI.
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3aoanue {{ 141 }} 3
OTMeThTE MPaBUILHBIN OTBET
K ok#cIMTEIbHO-BOCCTAHOBUTEIBHBIM OTHOCSITCS PEAKIHH:
1. FexO3; + HCI;
2. FeCl; + HsS;
3. Fe + HCI;
4. SO3 + NaOH;
5. Cl,+ KOH;
6. Fe;O3 + HaSO4.

1;6

3

3

oo
N W N
RN

3;5
3aoanue {{ 142 }} 4

OTMETBbTE NPAaBUIILHBINA OTBET
OKI/ICHI/ITCHBHO'BOCCTaHOBHTeHBHaﬂ peaKknuus — 3TO:
O CO; + 2NaOH = Na,COs + Hx0O;

1 Ba(OH)> + 2HNO3 = Ba(NOs)> + 2H>0;
[0 CaszP; + 6H,O = 3Ca(OH), + 2PH37;
Cl, + SOz + 2H,0 = 2HCI + H,SOa.

3aoanue {{ 143 }} 5

OTMeThTE TPaBWIbHBIN OTBET
Vpasuenne HS™ + OH™ = HyO + S?~ onuchIBaeT B3aUMOIEHCTBUE MEKLY:
O NazS u HyO;
KHS u KOH;
[0 KHS u H2SOyq;
I K>S u NaOH.

3aoanue {{ 144 }} 6

OTMeThTE MPaBUIHHBINA OTBET

OOMeHHas peakius — 3TO:
I 4Cr(NO3); =2CrOs3 + 12NO; + 30y;
1 Be(OH)> + 2NaOH = Nay[Be(OH)4];
1 4NH;3 + 30, = 2N, + 6H0;
Zn + HSO4 = ZnS0O4 + Hat.

3aoanue {{ 145 }} 7

OTMeTbTe MPaBUIIbHBIN OTBET
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Cymma k03 PUIHEHTOB B YpaBHECHUH PEAKITH HEOOXO0IUMOM JUCCOIUAINN CYyJib(aTa aTFOMHUHUS
COCTaBJISICT:

9

. e

2

oooo
AW~

;
6.
3aoanue {{ 146 }} 9
OTMmeThTE PaBUWIbHBIN OTBET
Yucno coselt Bcex BO3MOKHBIX TUIIOB, 00pa3yroIuXcs B peakusax Mexxay okcuaoM xkenesa (1) u
CEpPHOM KUCIIOTOW, PABHO:
O 1;
2;
O 3;
O 4.

3aoanue {{ 147 }} 10
OTMeThTE MPaBUILHBINA OTBET
Peaknus pa3noxeHus — 3To:
L1 AlS; + 6H2O = 2A1(OH)3| + 3H>ST;
0 KOH + HC1=KCl + H>0;
2Cu(NO3)2 = 2CuO + 4NO,T + O2f;
O 2Al+ 2NaOH + 6H>0 = 2Na[Al(OH)4] + 3Ha1.

3aoanue {{ 148 }} 11
OTMeThTE TPaBUIbHBIN OTBET
Yucno coselt Bcex BO3MOXKHBIX TUIIOB, 0Opasyromuxcs B peakuusax Mexxay Cr(HSO4); u NaOH
paBHoO:
O 1;
O 2;
3;
O 4.

3aoanue {{ 149 )} 12
OTMEThTE MPaBUITHHBINA OTBET
Peaknust coefMHEHUS — DTO:
O 2NaNQOs3 =2NaNO; + Oq;
O SO, + 2NaOH = Na>SO3 + HxO;
2Fe + 3Cl, = 2FeCl3;
0 KOH + HNO3; =KNOj3 + H,0.

3aoanue {{ 150 }} 13
OTMeThTe MPaBUIBHBINA OTBET
Nonnoe ypasuenne SrCOs3 + 2H" = Sr?* + CO21 + H,O onuceiBaeT B3aMMOIEHCTBHE MEKILY:
0 SrCOs u Sr(OH)y;
O SrCO; u HoCOs;
O SrCOs3 u NH4OH;
SrCO; u HCL

3aoanue {{ 151 )} 14
OTMeThTE MPaBUIbHBIN OTBET
Cymma k03 (pHUIIMEHTOB B ypaBHEHUU IEKTPOIUTHUECKON qucconuanuu nuruapodocdara HaTpus

NaH,PO4 cocTaBnser:
3;
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O 4;

O 5;
O 6.

152. 3aoanue {{ 152 )} 15

OTMeThTe MPaBUIILHBIA OTBET
PeaKHI/Iﬂ 3aMCUICHUSA — OTO:
FeO + H, = Fe + HO;
[ 2C + O, =2CO;
O AlCs + 12H20 =4AI(OH)s| + 3CHat;
[0 Zn(OH); + 2NaOH = Nay[Zn(OH)4].

153. 3a0anue {{ 153 }} 16

OTMeTbTE PaBUIIBHBIN OTBET
B kpatkom nonnom ypasaenuu peakiun NaHCO3; + NaOH — ... cymma k03 puiieHToB paBHa:

O 3;

4;

O s;

LI 6.
3aoanue {{ 154 }) 17

OTMeTbTe MPaBUIIBLHBIN OTBET
OKHCIUTENHbHO-BOCCTAHOBUTEIbHAS PEAKIUS — ITO:
OO0 NH4Br=NH; + HBr;
L1 NaxSO3 + H2SO4 =NaSO4 + SO21 + H20;
0 LisN + 3H>O = 3LiOH + NHst;
2KMnO4 = K2MnO4 + MnOz| + O21.

3aoanue {{ 155 }) 18
OTMeTbTe NPaBUIIbHBINA OTBET
OOMeHHas peakIus — 3To:
Fe2O3 + 2A1=2Fe + AlLOs3;
0 CyHs + 302 =2CO021 + 2H20;
L CL +HI=1ICl] + HCI;
LI CazP; + 6H,0O = 3Ca(OH), + 2PH371.

3aoanue {{ 156 }} 19
OTMmeTbTE NpaBUIbHBIA OTBET
Peakuust paznoskeHust — 3To:
O SiO,] + Mg =2Mg + Si;
[0 Zn + CuSO4 =ZnSO4 + Cu;
O Nz + 02 =2NO;
CaCOs = CaO + COa.

3aoanue {{ 157 }} 20
OTMeTbTe MPaBUIIbHBINA OTBET
Peaxmns coequHEHNS — 3TO:
2Al1+ 3S = ALLS;3;
0 FeS + HCI = FeCl, + H2S1;
1 Zn + 2NaOH + 2H>0 = Nay[Zn(OH)4] + Ha1;
[ 2KCIO3; =2KCl1 + 30a.

3aoanue {{ 158 }} 21
OTMeThTE NPABUIIBLHBINA OTBET

Peaknus 3amMenienus — 5To:
[0 Ba+ CO2 =BaCOs/;
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0 Ca(HCO3)2 = CaCOs3] + CO21 + Ha20;
2A1 + Cr203 = ALLOs + 2Cr;
O 2KNO3 =2KNO; + 0.

3aoanue {{ 159 }} 22
OTMeTbTe MpaBUIIBbHBIN OTBET
K peaknumn HeliTpann3anuy OTHOCUTCS B3aUMOJIEHCTBUE MEXKIY KUCIOTOM H:
O comnbro;
1 mertamiom;
IIEeJIOYBIO;
[ OCHOBHBIM OKCHJIOM.

3aoanue {{ 160 }} 23

OTMeTbTE HpaBI/IJIBHHﬁ OTBECT

VKa)uTe NPaBUIIbHOE YPABHEHUE PEAKIINH:
Ca(OH)2 + Fex(S04)3 = 3CaS04 + 2Fe(OH)3;
1 Ca(OH)2 + Fex(S0O4)3 = Caz(S04)3 + Fe(OH)»;
[0 Ca(OH)2 + Fex(S0O4)3 = 3CaSO4 + 2Fe(OH)s.

3aoanue {{ 161 }} 24
OTMeTbTe MpaBUIIbHBIN OTBET
CymMmma k03D PUITMEHTOB B YPaBHEHUHU AJICKTPOIUTHUECKOM TUCCOIMAIINN THIPOKCH A Oapus
Ba(OH), —3to0:
O 3;
4;
O 5;
I e.

3aoanue {{ 162 }} 25
OTMeThTE NPaBUIIBHBINA OTBET
CuitbHast KHCIIOTA B BOJHOM PacTBOPE OTBEYAET OKCHITY:
Cl,O7;
L1 P2Os;
O N2Os;
O CLO.

[ToHBIN KOMITJIEKT TECTOBBIX 3aJJaHUN HaX0auTCs Ha Kadeape « THHOBaIMOHHBIE MaTepUATIBI
MPUHTMEUANHTY CTPUN»

HQMMele IK3AMECHAUUOHHbLX ouemogs
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MUHHUCTEPCTBO OBPA30BAHUA U HAYKH POCCUMCKOM ®EJEPALIMU
denepanbHOE rocyapcTBEHHOE aBTOHOMHOE 00pa30oBaTe/IbHOE yUYpeX/ieHue
BbICILIET0 06pa30BaHUs
«MOCKOBCKUM MMOJIMTEXHUYECKUN YHUBEPCUTET»

HMucTuTryT mommrpaguyecKux TeXHOJI0rui

Kagenpa «IHHOBalIMOHHBIE MaTE€pUAIbl TPUHTMEIUANH/Y CTPUI

Jucuumimnza « XMMusi MATEPHATIOB)

Hanpasnenue 29.03.04 — TexHos0rus XyA0KECTBEHHON 00pabOTKH MaTepUasIoB
Kypc 1, dopma oOyueHust ounas

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. 3aKOH KpaTHBIX BECOBBIX OTHOIIICHUH.

2. Paccuuraiite pH pactBopa cenenoBoit kuciaotsl HoSeOs (mossipuast konnenTpanust C(H2SeOs) =
0,5 moup/i).

3. Hamummmre ypaBHenue ruaponnsza RbsPOs B MoekynsipHO# U COKpallieHHOW HOHHOU (opme (1o
CTaUAM), IAJIsl KXKAOW CTa/Iuy PUBEINUTE BhIPAXKEHHE /U KOHCTAaHTHI ruponu3a K, u onenure pH
JTAHHOT'O pacTBOpa.

YTBep)KI[CHO Ha 3aCCIaHuu Ka(bez[pbl «MHHOBAITMOHHBIE MAaTEPHAJIbl IPUHTMEINANHTY CTPUID)

«» poToKoJ No 3aB. kadenpoii /A.I1. Konnparos /

MHHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUNCKOM ®EJEPAIINU
(denepasbHOE rocy1apcTBEHHOE AaBTOHOMHOE 00pPa30BaTeIbHOE YUpeKIeHHe

_ BbICHIEro 00pa30BaHMs
«MOCKOBCKHUH NOJIMTEXHUYECKHUU YHUBEPCUTET»

NHcTuTyT nosturpadpuueckux TeXHoJ10r i

Kadenpa «MHHOBaIIMOHHEIE MaTepUaIbl IPUHTMEIUAUHIY CTPHUIDY

Jucuunimza « XMMusi MATEPHATIOB)

Hampasnenne 29.03.04 — TexHOJIOTHS XYI0KECTBEHHONH 00pabOTKM MaTepuasioB, Kype 1, dhopma
00y4eHus ouHas

3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. CoiicTBa niuHka. Ero npuMeHeHne B IpUHTMEIUATEXHOIOT HH.

2. Dnexrponu3 pactBopa FeCls (anexrpoast Meansle). [IpuBeanTe ypaBHEHUs peakIvil Ha aHOIE U
KaTo/€.
Cu(+)|pactBop FeCls|Cu(-).

3. YpaBH#iiTEe OKUCIUTEIIBHO-BOCCTAHOBUTEIBHYIO PEAKIIIO METOIOM MOTYPEaKIIHi:
KIO3 + HoSO4 + NaxS — I | + S| + NaxSO4 + Hy0.

YT1BepxkaeHo Ha 3acenanuu kKadeapbl « UTHHOBAIIMOHHBIE MaTEPHAIIBI MPUHTMEAMANH]LY CTPUI

« » MPOTOKOJ Ne 3aB. kadempoii /A.TI. Konnpatos /
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Tonnwlii KoMnIeKm dK3AMEHAYUOHHBIX OULEMO8 XPAHUMCA HA KapeOpe UHHOBAYUOHHBIX
Mamepuanos npUHmMMeouauHoyCmpuu.

MeTtoanyeckue yKasaHusi K IPOBEACHHUIO YK3aMeHAa 10 JMCHUILINHE
«XuMHsl MATEPHATIOB»

YrBepxaaw
3aBenayroumii kadeapoit « UMID»
npodeccop A.IT. Konaparos
«_» 202 .

Hanpasnenue noarotoku:29.03.04 — «TexHonmorust Xyg0KeCcTBEHHOW 00pabOTKH MaTeprUaIoBy»
[Tpoduib: «/lu3aiiH 1 KOHCTPYHPOBAHNE PEKIAMHBIX U apT-00BEKTOBY
®dopma 00yueHus: OUHas

1. DK3aMeH MPOBOJUTCS B TUCbMEHHOM BHUJIE.

2. Kaxxapiit oOyuaromiuiicst momydaeT cBOW BapHaHT 9K3aMEHAI[MOHHOTO OWieTa, coaepKaiinui
3 Bompoca (3aaHus) MO U3YYEHHBIM pa3jiesiaM TUCIUTITNHBI.

3. B Tedenne AByX akaJeMHUYECKHX YacOB OOYyYarolIUecs MUCbMEHHO OTBEYAIOT Ha BOIPOCHI
ouera.

4. B Tewyenue mnocnenyromero yaca IpenoaaBaTellb IPOBEPAET IPABWIBHOCTH OTBETOB Ha
BONPOCHI OHIIETa M BHICTABIISIET MIPEIBAPUTENBHYIO OLICHKY.

5. [IpenogaBaTens MMeeT MPaBO MOMPOCUTH OOYYArOMIETOoCs OTBETUTh HA JOTOTHHUTEIbHBIN

BOIPOC 10 JIaHHOW KOHKPETHOM TeMme Bompoca Owmiera. B cimyuae oTkasa OT oOTBeTa WU
HEMpaBWIBHOTO OTBETa pPE3yJbTaT BCErO OTBETAa CHMXKAeTCd B OaJlbHOM BBIPQOKEHUH M MOXKET
AQHHYJIMPOBATHCA C HYJIEBOM OLIEHKOM.

6. [Tono>kurenbHasl OLICHKA BBICTABIISIETCS TOJBKO IIPH YCIOBHUU YCIEIIHOTO BBIIIOJIHEHUS
oOydaromuMcsi BCEX MPETyCMOTPEHHBIX MpPOrpaMMoil J1abopaTopHbIX pPAadOT M KOHTPOJBHBIX
MEPOIPUATHI.

7. [IpenBaputenbHas oOleHKa OO0BsABIsETCS oOOyuwaromemycs. B ciayuae Hecorjacus
oOyuarolerocsi ¢ oObsIBIEHHON OLIEHKONH ¢ HUM HPOBOJUTCS MHJMBUAyaJIbHOE COOEceOBaHUE C
Y4ETOM pe3yJIbTaTOB €ro OTBETA.

Bpemenn Ha mOArOTOBKY [UIsl OTBETOB HA JIOIOJHUTEIBHBIE BOIIPOCHI HE NMPEAOCTABIISIETCS.
Pemenne 00 OKOHYATENbHOW OIEHKE NPUHUMAET HK3aMEHATOp HAa OCHOBAaHUHU PpE3YJIbTaTOB
NUCbMEHHOIO OTBeTa OOYyYaloIIerocs M €ro OTBETOB Ha JIONOJHMUTENbHBIE BOMPOCHI, MPUYEM
MPUOPUTET IIPU ITOM OT/IAETCS KAYECTBY OTBETOB Ha JIOMIOJHUTENbHBIE BOIIPOCHI.

8. JlexTopy mpeaoCcTaBIIseTCs MPAaBO YCIEBAIOIIUM B X0JI€ CEMeCTpa 00yJaronMMcs, CaBIIUM
BCE KOHTPOJbHBIE MEPONPHUATHS, BBICTABUTH OLIEHKY «YJIOBJIETBOPUTEIBHO» 0€3 MpOBEIEHUs
IK3aMeHa.

9. B cnyuae HesiBkM 00Oydaromierocs Ha 3K3aMEH B 3a4€THO-DK3aMEHAIIMOHHOW BEJOMOCTH
MPeTnoaaBaTeNieM 3aUChIBACTCS — «HE SIBUJICS.
10. [Tocne sx3ameHa npernogaBaTeab 0053aH 0OPMHUTH 3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTD

YCTaHOBJICHHOH (POPMBI U CAATH €€ B AUPEKIMIO MHCTUTYTA B JICHb IPOBEICHUS SK3aMEHa.

MeTtoaudeckre peKOMEHIalliy ¥ BapUaHThl SK3aMEHAIIMOHHBIX 3aJaHUi 00CYK/IEHBI Ha 3aCeIaHUH
Kaeapsr «___ » 202__ r., mpoTokoa Ne __.
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