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1. IlepeyeHb KOMIETEHIHI ¢ YKA3aHHEM 3TANOB UX (OPMHUPOBAHKS B Mpolecce
ocsoenus OITOIT

B pe3ynbrate u3ydyeHHs TUCUUILIUHBI «XUMHs» 00ydarouuecs, B COOTBETCTBUU
¢ ®I'OC BO no nanpasnenuto nmoarotoBku 13.03.02 DmeKTpo3HEPreTUKA U AJIEKTPO-
TEXHHMKA, YTBEPKJACHHOIO MpuKa3oM MuHucrepcTBa oOpa3zoBaHus U Hayku P® ot 28
deBpans 2018 1. Ne 144, bopMupyroT ClAeAyIOIIYI0 KOMIETEHIIUIO, YKa3aHHYIO B Tal-

qare 1.

Tao6auua 1

q)OpMI/IPOBaHI/Ie KOMIIeTEeHIIMH B nmpouecce H3y4YeHusa TUCHHUIIINHbI «XHMH D

Komnerenmus WNuukaTop Oransl Bunp! 3ans- | OueHouHsle
Kon HaumenoBanue bl dbopmupo- THN 114 CpeACTBa IS
JOCTH)KEHUS BaHUS KOM- | (opMHUpOBa- OIICHKH
KOMIIETEHITH NETCHIIMU B | HUS KOMIIE- YPOBHSI
i mporiecce TEHIIUH chopmupo-
OCBOCHUS BaHHOCTH
OIIOIT KOMIIETEH-
(cemecTtp) 1007031
1 2 3 4 3) 6
OIIK-3 | Cnocobuocts pumensith | OITK-3.2. 1 JIKIUH, YCTHBIN
COOTBETCTBYIOINH [Mpumensier nmabopatop- oTIpoc,
¢$usnko-Maremarniyeckui | puznyeckue HBIC 3aHATHE JOKJIaI,
armapat, METOAbI aHa/In3a| 3aKOHbI U TECTOBBIC
1 MOACIIUPOBAHNAA, MaTEMaTH4YCCKHEC 3aJaHuA,
TEOPETUYECKOTO U METOBI JJIs1 naboparop-
SKCIEPUMEHTAIBHOTO pelieHus 3a1a4 Has paboTta
HCCIICIOBaHUA IIPU TECOPETUYCCKOIO U
pelieHun MPUKIATHOTO
po(heCCHOHATBHBIX Xapakrepa
3a1ad.
Komnerennusa OIIK-3 Takxke ¢opMupyeTcss B XOJ€ OCBOCHHS JUCIMILINH:

«Marematnka (6a30BbIi ypoBeHbB)», «Dusukay, «CTaTUCTUUECKHE METObI 00paboTKU
JAHHBIX B 3JIEKTPOSHEPIE€TUKE U DIIEKTPOTEXHUKE», «OCHOBBI MOCTPOEHUS U UYTCHUS
CXEM BJIEKTPOYCTAaHOBOK», «(O3HAKOMUTEIbHAA MpakTUKa (B TOM YHCIE IOJIYy4YEHHE
MIEPBUYHBIX HABBIKOB HAyYHO-UCCIEIOBATENbCKON paboThl)», «TexHosoruueckas
npaktuka (B Mactepckux)», «lIpegauruiomnas npaktuk», «TexHonoruyeckas
(IpOEKTHO- TEXHOJOTUYecKas) MpaKkTHUKa», «BbIMOJHEHWEe M 3aluTa BbITYCKHOMN
KBUTH(DUKAITMOHHOMN pabOTHI».



2. Onucanue noka3arejieil 1 KpUuTepueB OLEHUBAHUS KOMIIeTeHIIUI
HA Pa3JIMYHBIX ITAanax uX (POPMHPOBAHNS, ONMCAHME KA OLCHUBAHUS

Taéanma 2
IlepeyeHb OLIECHOYHBIX MATEPHAJIOB
IIpencraBnenue
Ne HanmenoBanue one- Kparkas xapakreprucTrKa OLIEHOYHOTO OLEHOTHOTO
/11 HOYHOTO CpPEJICTBA cpencTaa cpesictBa B OM
1 JIOKJIaJl, COOOLIEHUE | MPOAYKT CAMOCTOSITENIbHOM paboThl 0oOyya- | TEMBbI JOKJIA/IO0B,
IOIIUXCS, TMPEACTABISIOMINUN COO0H MmyOIuy- cooOIIeHn !
HO€ BBICTYIUICHHE MO TPEICTABICHUIO TIO-
JYYEHHBIX PE3yJIbTaTOB PELICHHs OTpejie-
JEeHHOW y4eOHO-IIpaKTHYecKoH, ydeOHo-
MCCIIEIOBATENBCKOM I HAYYHON TEMBbI
2 naboparopHas paboTa | CPeICTBO, HAMpaBJIECHHOE Ha HU3Y4YCHHUE MepeveHb
MPAKTUYECKOTO XOJa TeX WIIM WHBIX IPOIiec- 71a00paTOPHBIX
COB, WCCIICIOBAaHHME SIBJICHUS B paMKax 3a- pabot
JTAHHOW TEeMBI C TPHUMEHEHHEM METOJIOB,
OCBOCHHBIX Ha JICKITUSIX, COTIOCTABIICHHUE TIO-
JYYEHHBIX PE3yJIbTATOB C TEOPETUUYCCKUMHU
KOHIICTIIIMSIMH, OCYIIECTBICHHE WHTEpIpe-
TallUU MOJYYEHHBIX Pe3yJabTaTOB, OIICHHMBA-
HUE MPUMEHUMOCTHU MOJYYCHHBIX pe3yibTa-
TOB Ha MPaKTUKE
3 TECTUPOBAHUE METOJI, KOTOPBI MO3BOJISIET BBIIBUTH YpO- OaHK TeCTOBBIX
BEHb 3HAHWW, YMEHH M HABBIKOB, CIIOCO0- 3aJIaHnM
HOCTEW U JPYrux KauyecTB JMYHOCTH, a TaK-
K€ HX COOTBETCTBUE OMNPEICNIEHHBIM HOp-
MaM IyTeM aHajn3a CIIOCOOOB BBIMOJIHEHUS
oOydaroluMucs psijia CrieluaibHbIX 3a/a-
HUU
4. YCTHBII1 o1poc CPEICTBO KOHTPOJIS, OPraHM30BAHHOE Kak BOIIPOCHI
cnenuainbHas Oecela MeJaroruyeckoro pa- 0 TeMaM
00THHKA ¢ 00yJaromMMCsl Ha TE€Mbl, CBS3aH- JUCIUIIAHBIL:
HBIE C M3y4aeMOW AMCIMILTMHOW U paccuu- nepeyeHb
TaHHOM Ha BBISICHEHHE 00bemMa 3HaHUU 00y- BOIIPOCOB
YalOIIEerocsl MO OIpPEeIeICHHOMY pasJielny, JUISL YCTHOTO
Teme, npolsemMe U T.1. ompoca




Taoaunma 3

IIporpaMmmMa oueHMBAHUSI KOHTPOJIMPYEMOM TUCUMIIUHbBI

Kox xoHTpO-
Ne KonTposmmpyemsbie pasnesnbl JMpyeMOH HanmenoBanue
/i (TeMBbI TUCUUTLIIAHBI) KOMIIETCHIINHT OIIEHOYHOT'O CPEJICTBA
(uu ee yacTH)
1 2 3 4
OcHOBHbIE IPEJICTABIEHUS O CTPOCHUU
1 et R YO, noxnan, mabopaTopHas padota
aToMma.
[Iepnoanueckuil 3aKOH U IEpUOIAYE-
2 pHOZ PHOI YO, noxnax, mabopaTopHas padota
ckas cucrema um. JI.11. MenpaeneeBa
MonennpoBaHue CTpOEHHS aTOMOB Ha
3 P P YO, mabopatopHas paborta
OCHOBE aJIrOpUTMA.
4 OCHOBHBIE KJIaCChl HEOPTaHUUECKUX VYO, noknan, TeCTOBbIE 33/1aHNUA, Ja-
COEJIMHEHU N O6opaTopHas pabora.
XHUMHUYECKas CBA3b U CTPOEHUE MOJIe- OINK-3
5 YO, noknaz
%)
Onpenenenre MOJIEKYIIIPHOM Macchl
6 P YIAp YO, mabopatopHas paboTta
SKBMBAJIEHTAa MeTallja
7 | XuMHuuecKasi KHHETHKA VYO, noxnan, mabopaTopHas padota
8 | OCHOBBI XUMHUYECKOW TEPMOTMTHAMUKA VYO, nabopatopHas pabota
9 | PactBOpHI YO, noxnan, mabopaTopHas padota
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
YO, noxiana, TeCTOBBIE 3aJaHMS, JIa-
10 | peakmuu. Dnekrposm3. Kopposus me-
O6oparopnas padoTa.
TaJUIOB.
Taoauua 4
Onucanue nokaszaresieil U KpuTeprueB OlleHUBAHUS KOMIIeTEHIM I
10 TUCHHUIIMHE «XMMHU» HA PA3JIMYHBIX 3Tanax ux GopMuUpoBaHus,
ONMUCAHHE IIKAJ OLeHUBAHUA
Kon xom- | Mnaaukatopsl [TokazaTenu u KpUTEpUU OLIEHUBAHUS PE3YIBTATOB 00YUYEHUS
IETEHIUY, | JOCTHMIKEHHMS | HUXKE MIOPOTOBOTO | TMOPOTOBBIN ypo- | HPOABHHY- BBICOKUI
STarbl KOMIIETEH- YPOBHSI BEHb THIN YPOBEHb
OCBOCHHUS nui (HeyOBIETBOPU- (ymoBneTBOpU- YPOBEHb (oTHM4HO)
KOMIIe- TEJILHO) TEJILHO) (xopor1o)
TEHIUU
1 2 3 4 5 6
OIIK-3, OIlK-3.2. oOyyaromuiicss He | oOyyaromuics o0yuaro- oOyyaromuics
1 cemectp | [lpnmenser 3HaeT QyHAaMEeH- | JeMOHCTPUPYET muics  Je- | JEMOHCTPUPYET
usmueckue TaJIbHBIE pasfeibl | 3HAHUA  TOJIBKO | MOHCTPH- 3HaHue (QyHxaa-
3aKOHBI H XMMHH, B T.4. XH- | OCHOBHOTO MaTe- | pyeT  3Ha- | MEHTAIbHbIX
MaTEMAaTU4YCCKHN o
MHYECKHE CHUCTe- | pHuaja, HO HE 3Ha- | HU€ MaTe- | pa3/ienoB oOuien
€ METOABI I .
peliiers 3agau | MPL XHMHUECKYIO | €T JeTallelf, 70- | puana, —He | XHMHH, OCHOB-
Teopetnyeckor | TCPMOJMHAMUKY | IyCKAeT ~ HETOY- | JOMYCKAaeT | HbIC  TOHATHS
oun U KUHETUKY, pe- | HOCTH, JOIYCKaeT | Ccylle- XHMUH; HUCYUEep-




HPHKIAJHOTO | AKIMOHHYIO CIO- | HETOYHOCTH B | CTBEHHBIX IBIBAOLIE U T10-

Xapakrepa COOHOCTB Be- | GOpMYIHMPOBKaX, | HETOYHO- CJIEZIOBATEINBHO,
IIECTB, MPOLIECCHI | HAPYILIAET JIOTU- | CTEH. YETKO U JIOTUY-
KOPpPO3HMH H Me- | YECKYIO MOCIeo- HO M3JIaraeT Ma-
TOABI OOpHOBI C | BaTEIHHOCTH B Tepuai, XOpoIIo
HUMH, OCHOBHBIC | H3JIOKEHHHU IPO- OpUEHTHPYETCA
NOHATUS XHWMUH, | TPAMMHOTO Mare- B MaTepuaie, He
HE 3HAET NpPaKTH- | pHUaia. 3aTpynHSETCS C
Ky TIpUMEHEHHS OTBETOM  TIpH
Mmarepuana,  Jo- BUJIOW3MEHEHHUHN
IIyCKaeT  cylle- 3aJlaHUMN.
CTBEHHBIC OIINO-
KH.

3. TunoBble KOHTPOJIbHbIE 32JaHUS WIN HHbIE MATePHUAJIbl, He00X0AMMBbIe 15l
OlIeHKHU 3HAHMi, YMEeHUI1, HABBIKOB M (MJIM) ONBITA JesITeIbHOCTH,
XapaKTepu3yKIIMX dTanbl GopMUPOBaHMS KOMIIeTEHIMI B MMpolecce 0CBOCHUS

o0pa3oBaTeIbHOM MPOrpaMMbl

3.1. BxogHoii KOHTPOJIb

BxonHo#l KOHTpOJb MPOBOAUTCS B YCTHOM (opMe. Bpemsi Ha BhImonHeHHE 3a/1a-
uus 20 munyt. [lpennaraercs tpu Bonpoca. Hanpumep:

1. Kakue peakiuu Ha3bIBalOTCS SK30TEPMUYECKUMU?

2. Ompenenute cTeneHb okuciacHus ximopa B coequHenusx: HCI, Cly, HCIOs,
KCIO..

3. Uro HazbiBaeTcs peakuuen HedTpanmuzanuu? (I[lpuBeaure npumep peaximm).

Lens mpoBeneHusi BXOJJHOTO KOHTPOJIS: BBISIBUTH 3HAHUS MO JAUCIHUIUIUHE «XU-
MUS», UMEIOIIHUECS Y 00y4aronuxcsl Mpu MOJYyYEeHUU CPeaHero (MOJHOro) o0Iero win
cpeaHero nmpodecCHOHAILHOTO0 00pa30BaHUSI.

Bonpockbl BXOJHOT0 KOHTPOJISI

1. Ha3oBute snemMeHTapHble YaCTUIbI, U3 KOTOPBIX COCTOUT ATOM.

2. Kakue BemiecTtBa Ha3bIBalOTCS OKCHUJIAMH, KHCIOTAMU, OCHOBAHUSIMU U COJISIMU?
[IpuBenuTe npumMepsl.

3. Kakue peakiuu Ha3bIBalOTCA SK30TEPMUUECKUMU?

4. PaccuuraiiTe MOISIpHYIO MacCy CEpHOU KHUCIOTHI.

5. Omnpenenute crernenb okucieHus xinopa B coeaunenusx: HCI, Clp, HCIOs,
KCIO.,.

6. JlaiiTe Ha3BaHMWsSI XUMUYECKUM (OPMYyJIaM M YKaKHUTE, K KaKOMY KJaccy Heopra-

Hudyeckux coeamHenmii otHocutcsa: NaO, Ba(OH);, H3zPO4, KCI, NaHCO; COy,
CUuOHNO:s.

7. Uro HazbiBaeTcs peakiueit Heiitpanuzanuu? (IIpuBenure mpumep peakiun).

8. Onpenenute (MOAYEPKHUTE) XUMUUYECKUN MpollecC: MJIaBJIeHUEe, TOPEHUE, KUIie-
HUE, TUIPOIIU3.

Q. Chopmynupyiite nepuonuueckuit 3akon J[.1. Menzaeneesa.



10. Hanumurte xumudeckue GOpMyIibl, COOTBETCTBYIOIIUE CIEAYIONIMM Ha3BaHUSM:
BOJIa; OKCHJI KaJusl; KpeMHHUEBAsl KUCIO0Ta; a30THas KuciaoTta; okcua yraepoaa (II); rua-
pokcua Kanblus; okcun xxenesa (I1); pocdat HaTpus; Xaopua aMMOHHUS; HUTPAT MEIU
(IT); ruapokcua anrOMUHMUS.

11. XuMuueckue CBOMCTBA CEPHOUN KUCIOTHI.

12.  XuMuueckue CBOWCTBA THAPOKCHIA HATPHUS.

3.2. okJiaanbl (Mpe3eHTal )

[enbro qoKIaaa ABISETCS MPUOOPECTH 3HAHUS U3 JOTOJHUTEILHON JIUTEPATYPHI,
CHUCTEMATH3UPOBATh MaTepuyl, MPOUUIIOCTPUPOBATh MPUMEPAMH, pPa3BUBATh HABBIKU
CaMOCTOSITEILHON pabOThl ¢ HAYYHOM JTUTEpaTypoOi, MO3HABATEIbHBIN UHTEPEC K HAy4-
HOMY MO3HAHUIO.

JIto60e ycTHOE BBICTYIUICHUE JIOKHO YAOBJIETBOPSITH TPEM OCHOBHBIM KpUTEPH-
SIM, KOTOPbI€ B KOHEYHOM HUTOT€ M MPHUBOIAT K YCIEXY: 3TO KPUTEPUHN MPABUIHLHOCTH,
T.€. COOTBETCTBUS S3BIKOBBIM HOpPMaM, KPUTEPHUI CMBICIIOBOM aJ€KBATHOCTH, T.€. COOT-
BETCTBUS COJIEP)KAaHUsI BBICTYIUICHUSI PEaIbHOCTH, W KpuTepuil 3(HPEeKTUBHOCTH, T.C.
COOTBETCTBHUSI IOCTUTHYTBIX PE3YyJIbTaTOB MOCTABICHHOM IIEJIH.

Tema noxnana MOMKHA COOTBETCTBOBATH TeME 3aHATUA. MInmocTpaiuu JOIKHBI
OBITH IOCTaTOYHBIMHU, HO HE YpPE3MEpPHBIMH. J[OKJIaJIOM TaKXKe MOXET CTaTh Mpe3eHTa-
st pedepara 00ydaronierocsi, COOTBETCTBYIOIIAs TEME 3aHSATHS.

Pekomennyemasi TemMatuka pedepaToB M JOKIATOB MO JUCHUIUIMHE «XHUMHSI»

puBe/ieHa B Tabyumiie S.
Taoauna 5

TeMbl AOKJIA10B, PEKOMEHAYEMbIC K HAITUCAHHUIO ITPH U3YYCHU U TUCHUIIIMHBI «XumMus»

Ne i/t TeMbl TOKIaI0B

2

[y

Bonopon u ero coenuHeHUsI.

Kuznp n nesrensHocth .M. Menaeneena.

AHTHKOPPO3HOHHBIE TOKPBITHS aBTOMOOHUIICH.

Vicropust pa3BUTHS SJIEKTPOITUTHICCKON qrccorpanuu Appennyca (1887).

Ilepuonnyeckuii 3aK0H U CTPOECHUE aTOMA.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIIIH.

@DaKTopHl, ONPEACIAIONIIE CKOPOCTh XMMUYECKHX PEaKIHil.

Tspxenble MeTanbl, 0COOGHHOCTH XMMHUYECKOT0 CTPOCHHSI U POJIb B OKPY>KaIOLIEH cperie.

OO NOO|TIBA|W N~

[IpyuunHbl, BEI3bIBAIONINE KOPPO3UIO B ABTOTEXHUKE U CIIOCOOBI UX YCTPAHEHHS.

12 | Merannudeckast CBsA3b. THIIBI KPUCTAJUTUYECKUX PEIIETOK.

13 | Boxa u ee Ononorndyeckoe 3HAUECHHUE.

14 | Bpennble BeliecTBa B BO3ayxe paboueid 30HbI ¥ TPO(HIaKTHKA MTPO(HECCHOHATBHBIX OTPABICHUM.

15 DJeMEeHTHI- JIETHpyoIre 100aBKHU CTajeld U CIIaBOB.

16 | XUMHYECKHI COCTAB BBIXJIOMHEIX T'a30B CEIbXO3TEXHUKH.

17 | Bo3HUKHOBEHHE M Pa3BUTHE XUMHU KaK HAYKH.

18 | Meroxus! onpe/encHus 1 PU3NKO-XUMUYIESCKUE ITOKA3aTENN KaYeCTBa MUTHEBOU BOJIbI.

19 | Jdyanu3M XUMHUYECKUX CBOMCTB COCTUHEHUI aM(pOTEPHBIX SJIEMEHTOB.

20 | [loBepXHOCTHO-aKTHBHBIC BEIIECTBA — OCHOBHBIE KOMITOHEHTHI MOKOIIUX CPEJICTB JIJIS CEIbX03TEXHUKU




3.3. TecToBbBIE 3a1aHUSA

[lo pucuumiuHe «XuUMUA» OPEAYCMOTPEHO IMPOBEACHHE TECTHPOBAHUS.

TecTupoBaHue paccMaTpUBaETCs Kak pyOeKHbII KOHTPOJIb YCIIEBAEMOCTH U MPO-
BOJMTCS B MUCbMEHHOU (hopMe MOCie U3yUEHUs ONPEAEIIEHHOTO pa3iesa JUCHUIIINHBL.
IIpennaraercs 10 Bonpocos. Bpems Ha BoinonHenue 20 MmuHyT. Popma TECTUPOBAHUS
Mpe1yCMaTPUBAET 3a/laHUsl C TEOPETUYECKUMH BOIPOCAMU, XUMHUYECKUMU YPABHEHUS -
MU peakuuii 1 XUMUUYECKUMHU 3aJja4aMu, CACTaHHBIMU B BUJE TECTOBBIX 3aJaHHM.

Lens TecTupoBaHMS MO JUCUHUIUIMHE «XUMUS»: MPUOOpPETEHUE 00YyYaroUUMUCs
3HAHUM U HAaBBIKOB B 00JIACTM XMUMHYECKUX HAYK, MO3BOJISIIOUIUX MPUMEHATHh UX MPHU
OCBOCHHHU JIPYTUX JUCUUILUIMH 00pa30BaTeNbHOIO LMKJIA M MOcheayomei npodeccuo-
HaJIbHOW JIEATEITbHOCTH, a TaKXKe Pa3BUTh y O0ydarolUXcs MPoPecCHOHATBHOE XUMU-
YecKoe MbIIIEHUE, YTOObl Oy yluii 0akanaBp CMOT MEPEHOCUTh OOIIME METO/Ibl Hayu-
HOM paboThI B pabOTy MO CHEIUATBLHOCTH.

BapuanT 1
1. Xumust — 3To Hayka, U3ydyarolas MpoIecchl PEBPaIeHUs BEIIECTB, COMPOBOXIAIOIIUECS W3MEHEHUEM
..... U CTPYKTYPHI
2. XMIMHYECKUH 3JIEMEHT —3TO BU ......... C OTpeleNIEHHBIM 3apsJIOM siJipa U COBOKYITHOCTBIO CBOWCTB
3. B3auMocCBs3b Macchl U 9HEPTUU BhIpaXKaeTCsl ypaBHeHHeM A.DHIITeHHA
1) E=m¢®  2) E=m% 3) E=m?c? 4) M=ec?
4. Yucno ABoraapo — 3TO YHUCIIO ..... B 1 MOJb 1F000TO BEIIECTBA.
Omo paBHo 6,023 10%
5. JInst 3armoHeHns1 BO3AYIIHBIX IAPOB IMPHUTOJCH OJIMH U3 CIEAYIONINX Ia30B:
1) yrmekucieiii raz  2) remuit  3) aprou 4) xucmopon
6. IIpocToe BemecTBO-TaNIOreH, OTHOCUTENIBHAS INIOTHOCTH ITAPOB KOTOPOTO MO BO3AYXY 5,52, - 3T0:
1) iiox 2) 6pom 3)xmop  4) drop
7. CKOpOCTh XUMHUYECKOM PeaKLUy Ul TOMOT €HHBIX CUCTEM - 3TO
1) u3MeHeHne cocTaBa ¥ CTPOCHHUS B3aUMO/ICHCTBYIOLINX BEIIECTB B €IMHUIIEC 00beMa
2) W3MEHEHHE KOHIICHTPAIMU B3aMMO/ICHCTBYOIINX BEIIECTB
3) M3MEHEHHE KOJINYECTBA UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIIUH B CAUHUILY BPEMEHU
4) u3MeHEeHUE KOHIICHTPAIIMU OJHOI'0 M3 UCXOJHBIX BEIECTB MM HPOAYKTOB PEaKI[Md B CAWHHILY BPEMEHH
IIPU HEU3MEHHOM 00BbEME CHCTEMBI.
8. Monb — 3TO KOJIMYECTBO BEIIECTBA, COJEPIKAILEe CTOIBKO CTPYKTYPHBIX €UHUI] (MOJIEKYI, aTOMOB, HOHOB),
CKOJIBKO aTOMOB COIEpXHTCS B 12 T n30Tona yriepoaa
1) Cll 2) C12 3) Cl3 4) Cl4
9. PaBuoBecue peakuun Nagy + Oy <= 2NO(r) - 180 xJIx
CMECTHUTCS] B CTOPOHY NPOAYKTOB PEaKIHUU
1) mpwu NOBBIIICHUH JABICHUS
2) TpH MOBBILICHUH TEMIIEPATYPBI
3) 1pH MOHMKEHHU TEMIIEPaTypbI
4) TpY MOHW)XCHUH JIaBICHHS
10. Paccuwmraiite maccoByto noito (%) ruapoKcHIa HATpUs B PacTBOPE, MOJYYCHHOM IIPU PACTBOPEHUH 2,5
MoJTb THApOKcHaa Hatpus B 0,9 KT BOIbI 1) 20 2) 15 3) 10 4)5

3.4 YcTHbIii onpoc

YCTHBIN ONPOC MPOBOJUTCS B BHJIE COOECENOBAHUS MOCIE OCBOCHUSI TEOPETHYE -
CKOI'0 MaTepuayia ¥ BbIMOJHEHHUS J1aOOpaTOPHOU pabOTHI.
Temartrka BOIpoCOB, KOTOPbIE MOT'YT 33/1aBaThCsl 00y4YaronieMycsi, yCTaHABIUBA-



€TCsl B COOTBETCTBUHU C TEMOM IPEALIECTBYOIMUX UM Jekuui. [Ipeanonaraercs, yto Ha
OJINH BOMPOC OTBEUYAET OJUH 00YUYAIOIIUIICS TPYIIIHI.

Tembl nekuuil 1 7a00PATOPHBIX 3aHATHUM, BO BPEMsi KOTOPBIX IPOBOAUTCS YCT-
HBIW OMPOC:

«OCHOBHBIE IPEACTABIEHNS O CTPOCHUHU aTOMa;

«Ileprnoanueckuil 3aK0H U niepuoanyeckas cucrema um. .M. Menneneesay;

«MoJzenupoBaHHE CTPOEHUS AaTOMOB Ha OCHOBE aJITOPUTMAY;

«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUIN»;

«XUMHYECKas CBA3b U CTPOCHUE MOJIEKYI;

«OnpeneneHne MOJIEKYJISIPHOW MAaCChl SKBUBAJIEHTA METAJLIIAY;

«XuMHyecKasi KHHETUKA;

«OCHOBBI XUMUYECKON TEPMOJAUHAMUKHN»;

«PacTBOpbIY;

«OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUNY;

«Onextponu3. Koppos3ust MeTamioBy.

Bomnpoch! 15t npoBeieHUs1 YCTHOTO onpoca

no teMme «OCHOBHbIE MPEACTABIEHUS 0 CTPOEHUH ATOMAY
Yrto Takoe aTtom?
UYrto Takoe mosiekysa?
UTto Takoe HYKJIOHBI?
Kaxkoii 3apsin 1 kakas Macca XapakTepHBI IS IPOTOHOB?
Kakoii 3apsin u kakast Macca XapaKTepHBI J1J1sI HEUTPOHOB?
Kaxkoii 3apsn u kakas Macca XapakTepHBI I SJIEKTPOHOB?
UTto 03HaYaeT MOPSAIKOBBIM HOMEP XMMHUUYECKOTO JIEMEHTa B IEPUOIMUECKON CH-
creme?

NoakowdE

Bomnpocsl 11 IpoBe/ieHNsI YCTHOIO ONpoca
o teme «llepuoanyecknii 3aK0H ¥ MEPUOAMIECKAS CHCTEMA
uM. /[.A. MenaeseeBa

1. Kakyto GpopMyaupoBKy nepuoanvIecKoro 3aKoHa MPUHITA B HACTOSAIIEE BpeMs?

2. Kak cBsi3aHO M3MEHEHHE CBOMCTB XMMHUYECKOTO 3JIEMEHTa ¢ U3BMEHEHUEM CTpOe-
HHUS aToMa’?

3. Ha xakne 0coOOCHHOCTH B CTPOCHHH aTOMa yKa3bIBacT HOMEDP nepuojia?

4, Ha xaxne 0coOOEHHOCTH B CTPOCHHH aTOMa yKa3bIBAC€T HOMEP TPYIIIbI?

5. Kak n3MeHsA10TCsl CBOMCTBAa XUMHUYSCKUX BJIEMEHTOB M MX COSIUHCHHU B 3aBHCH-
MOCTH OT MECTa XUMHYECKOTO dJIEMEHTa B IEPUOUUECKOM cucteme?

6. Kak n3meHseTcs moTeHIal HOHU3aluK B TIEpUoJiax U Irpynmnax?

7 Kak u3meHseTcst cpoJCTBO K AJIEKTPOHY B MEpHOIaX U rpymnmnax?

8. Kak n3meHseTcst 37eKTpoOTpUIIaTEILHOCTh B TIEpUOJIaX U rpymnmnax?

9 Kak uzmensercs pagnyc atoma B IEpUOJIaX U rpynnax?

BOIIpOCLI AJI MPOBECACHUA YCTHOI'O OIIPpOCa



o TemMe «MOI[CJII/IPOBaHI/Ie CTPOCHMA aTOMAa HA OCHOBE aJIrOpUT™MA>»

1. Kakue ocoOeHHOCTH CTPOEHHUS aTOMa YKa3bIBAKOTCS IIPU €0 ONMUCAHUN?
2. Kaxk onpenenuts, METaIIOM WM HEMETAJIIIOM SIBJISIETCSI XUMHUYECKHUM 3JIEMEHT?
3. Kak onpenenuTs KonrM4ecTBO HEUTPOHOB B AApE aToma?
4, UTo Takoe BaJ€HTHBIC SJIEKTPOHBI?
S. Kak onpenenuts, kK KaKOMY 3JIEKTPOHHOMY CEMENCTBY OTHOCHUTCSI JIEMEHT?
6. O xakux 0COOCHHOCTSIX CTPOEHHUSI aTOMa MOXKHO CYAMUTb 10 AJNEKTPOHHON KOH(pHU-
rypauuu?
7. Kak onpenenuts cTeneHn OKUCIEHUS! aTOMOB XMMUYECKUX 3JIEMEHTOB?
8. Kaxk coctaButh popMyiy OKCUAOB U TUAPOKCHIOB?
Bonpoce! 17151 npoBeeHUsI YCTHOTO OIIPOCa

no TeMe «OCHOBHbIE KJIaCChl HEOPraHUYEeCKNX COeAUHEHM D
1. Kaxkue cnoxHbie coeIMHEHUS] HA3bIBAIOTCSI OKCHJIaMU?
2. UYrto xapakTepHO Il OCHOBHBIX OKCHAOB? [IpuBenure mpumep OCHOBHBIX OKCH-
JT0B?
3. Uro xapakTepHO JUIsl KUCIOTHBIX OKcHoB? [lpuBeanTe npumepsl KUCIOTHBIX OK-
CUIOB?
4, Yro Takoe rugpoKCH bl ?
5. UYro Takoe ocHoBaHus U KucnoThl? [IpuBeaute npumepsi?
6. Kak MOXHO IOJTy4yuTh OCHOBaHHsI HEAKTUBHOI'O MeTasa?
7. UTO Takoe TUMUYHBIE KUCTOTHI?
8. Yo Takoe KUCIOTHI-OKUCIUTETH?
9. Kak B3auMoJ1eHiCTBYIOT KHUCIIOTBI-OKUCIUTEIH
10. Yo Takoe cpenHue, Kucible U OCHOBHBIE conu? IlpuBenure npumepsi?

Bonpocsl U151 IpoBeieHUs YCTHOTO ONMPoca
no TeMe «XUMHU4YeCKasi CBA3b U CTPOEHHE MOJIEKYJD)

1. Uto Takoe XUMHUYECKas CBsA3b?

2.  Kak oOpasyercs KoBajJeHTHas CBS3b?

3. B kakue BeniecTBax aTOMbI CBSI3aHbl KOBaJICHTHOU CBSA3bIO?

4. Yro Takoe noHHad cBsA3b? [IpuBenuTe npuMepsl BEMIECTB C HOHHOM CBS3BIO.

5. UYto Takoe AOHOpHO-akuenTopHas cBA3b? llpuBeauTe mpuMepsl BEIIECTB C J0-
HOPHO-aKLENTOPHOU CBA3BIO.

6.  Kak Bo3HuKaeT BOJOpOaHAS CBS3H?

7. Kakoe 3HaueHue MMeEeT BOJOPOJIHAS CBS3b JII MOJIEKYJ HEOPTaHUYECKUX U Op-

TAaHUYECKUX BEIIECTB?

Bonpocsl 11 IpoBe/ieHNsI YCTHOTO Opoca
no teme «OnpeaesneHue MoOJeKYJIPHOIl MacChl IKBUBAJIEHTA METALIIA)

1. Yto Ha3pIBaCTCS, SKBUBAJICHTOM BEIIECTBA?
2. Yto ABISIETCS €AUHULIEN DKBUBAJICHTA BellecTBa?
3. Kakyro pazmepHOCTh UMeeT MOJISIpHasi Macca SKBUBAJICHTA BEIeCTBA?

10



4, Kakue 3nHaueHus UMEIOT MOJISIPHBIE MACChl PKBUBAJIEHTOB BOJIOPOJIa U KUCIIOPO-

S5. Kak M0kHO paccunuTath MOJISIPHYIO MacCy SKBUBAJIECHTA 3JIEMEHTA?

6. Yrto Takoe MOJISpHBIA 00bEM U MOJISIPHBIN 00BEM HSKBHBAJICHTA?

7. Kakue 3HaueHus: UMEIOT MOJISIpPHbIE 00bEMBI SKBUBAJIEHTOB BOJOPOAA U KUCIIO-
pona?

8. Kax ¢popmynupyercst 3aK0H SKBUBaJIEHTOB?

9. [Touemy mpH BBIMOJIHEHUH PACYETOB B HKCIIEPUMEHTATBHOM YaCTH pabOThl HYX-

HO 3HaTh JIaBJICHUE BOJSHOIO napa?
10. Kakwue Bbl 3HaeTe METO/IbI SKCIIEPUMEHTAIIBHOTO ONPE/IEICHUS MOJIIPHON MacChl
SKBUBAJIEHTA METAIIJIOB?

Bomnpoch! 15151 mpoBeieHusi YCTHOTO ONpoca
no TeMe «XuMHUYecKasi KHHeTHKA»

1. Kak Ha3zbIBaeTcs paszzien XMMHHU, B KOTOPOM H3YYalOTCSI CKOPOCTH M MEXaHU3MBI
XUMHUYECKUX PEaKInuii?
Kakue peakiuu Ha3pIBarOTCS TOMOTC€HHBIMU?
Kakue peakiuu Ha3bIBalOTCS reTEPOTCHHBIMU ?
UTo Ha3BIBAETCS, CKOPOCTHIO TOMOT'C€HHOM peaKiuu?
Uemy paBHaA CKOPOCTh TOMOT€HHOM peaKium?
Urto Ha3bIBaETCs, CKOPOCTHIO T€TEPOreHHOM peaKIiu?
Yemy paBHa CKOPOCTh T€TEPOTEHHOMN peaKIuu?
Ot xakux (hakTOpPOB 3aBUCUT CKOPOCTh JIFOOOH XUMUUYECKON peakiuu?
Kaxkue nononnurensHbie GakTOphl BIUSIOT HA CKOPOCTh TE€TEPOTCHHON peakiuu?
Kax dhopmynupyercst 3aKoH 1eHCTBYIOMUX Macc?
Yemy paBHa KOHCTaHTa CKOPOCTHU PEaAKIU?
Uto Takoe karanuzatop?
11. Kakoii kaTanu3 Ha3biBaeTCsi roMoreHHbIiM? Kakoil katain3 Has3bIBaeTCs TeTepo-
TE€HHBIM?
12. Kak Ha3bpIBaloTCs BEMIECTBA, KOTOPHIC 3aMEIAIOT XUMUYECKHUE Peakiuu?

©COoNoOORRWWN

|
o

Bonpocsl 1uis npoBeeHHsl YCTHOTO OIpoca

1o TeMe «OCHOBbI XUMHYECKOI TePpMOAUHAMHUKH»
1. Kak popmynupyercs npuHIUI TOABMKHOTO paBHOBecus Jle-11laTenne?
2. Kak BiusieT u3aMeHeHHe KOHIIGHTPAIUU PEearupyronux BEIeCTB Ha COCTOSHUE XU-
Muueckoro paBHoBecusi? [IpuBeante npumepsl.
3. Kak Bmmser temrmepaTypa Ha COCTOSHHE XMMHUYECKOTO paBHOBecusi? I[lpuemute
MIPUMEPBHI.
4. Kak BiIusieT KOHLEHTPAIMS BELIECTBA HA COCTOSIHUE XUMUYECKOT'0 paBHOBECHSA?
5. Kakue peakuuu Ha3bIBalOT 3K30TEPMUUYECKUMU ?
6. Kakue peaknuu Ha3bIBatOT YHIOTEPMHUICCKUMU?
7. B uewm cocrout npaBuiio Baut-T'odda.
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Bomnpocs! aj1st mpoBeAeHUsI YCTHOIO OIIpoca
no reme «PacrBopsbl»
Uro Takoe pacTBOpPHI?
Yrto Takoe pacTBOpUTEND?
UYTo Ha3BIBAIOT COJIBBATAMU M TUAPATAMU ?
YTO MOHMMAIOT O/ KOHUEHTpauuen pacteopa’?
Kakune Buabl KOHIIEHTpAIMH PACTBOPOB U3BECTHBI?
Kak paccunraTh MOJSIpHYIO MacCy SKBUBAJIIEHTA KUCIOTHI?
Kak paccunraTs MOISPHYIO MAacCy SKBUBAJIEHTA OCHOBAHUSA ?
Kak paccuurarh MOJISIpHYIO Maccy CpeaHen cou?
Kaknmu meTonamu MOKHO ONIPEAENUTH KOHLIEHTPALIUIO PACTBOPOB?
0. Kak MOXHO NMPUTOTOBUTH PACTBOP 3a/IaHHON KOHUEHTPALIMH?

ROO~NOOR~wWNE

Bonpoce! 17151 npoBeeHUsI YCTHOTO ONPOCa
no teMe «OKMCIUTEIbHO-BOCCTAHOBUTEILHbIE PeaKIIHH»

1. YkaxuTe, B KaKUX MOJICKYJIaX XUMHYECKUE CBSI3M SIBJISAIOTCS TMOJSPHBIMU: Bro,
CO, HBr, O, Na,O.
2. UTo NOHUMAIOT MO/JT CTENIEHbIO OKUCJIEHUS] aTOMa B MOJIEKyJe?
3. Uemy paBHa CTENEHb OKUCJICHHUS aTOMOB B MPOCTHIX BEIIECTBAX ?
4, JI71s1 KaKuX AJIEMEHTOB XapaKTEPHBI TOCTOSIHHBIC 3HAYCHUS CTCTICHU OKHUCJICHUS B
COEeIUHEHUAX?
d. Kakune peakium Ha3bIBatOTCSA OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIMHU?
6. UTO MOHMMAIOT MOJI TEPMUHAMU «OKHUCIIEHUE), «BOCCTAHOBJIECHUE»?
7. Kak ¢opMmynupyeTrcss mnpaBuio 3JEKTPOHHOro OanaHca i OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIN1?
8. Kaxkue BeniecTBa, KOTOpbIE B XUMUYECKUX PEAKIUAX ABJISIIOTCS @) OKUCITUTEISIMU,
0) BOCCTAaHOBUTEJISIMH.
Q. N3 npuBeneHHBIX HUKE YPAaBHEHUN PEAKIHN YKAXKUTE T€, KOTOPbBIC SBISIOTCS
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIMU:

H,O H,+ 0O,

NaOH + P,0s5 Naz;PO, + H,O
Ca + HNOs Ca(NO3)2 + NO + H.0O

Bonpocsl /15 npoBe/ieHUsI YCTHOTO ONpoca
no teme «JjekTpoJan3. Koppo3us Mmeranios-

1. Kakoii mpoiiecc Ha3bIBaeTCs IEKTPOXUMHUUECKON KOPPO3UE?

2. B yeM cocTonT MpUHIMIIHAIIBHOE OTIWYHAE KOPPO3UU B KHUCIIOWU Cpelie, OT KOppo-
3MOHHBIX ITPOLIECCOB B HEUTPAIBLHOM U IIEIOYHOM cpeaax?

3. Kaxkue npomeccsl OyayT mpouCXOAUTh MPU HAPYIICHUH ITMHKOBOTO MOKPHITHS Ha
KEJIE3HOU JeTaau BO BIAXKHOM BO3/1yxe?

4, Kakue nokpeiTus HaspiBaroTCs KatoaHbIMU? Kakue mpouecchl NpOUCXOIAT MpPH

HAapYUIEHUHU KAaTOJIHOTO MOKPBITHSA?
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5. B uem 3akirodaeTcss MpUHIMII MPOTEKTOPHOM 3amuThl OT Koppo3uu? Kak ocy-
IIECTBIIAETCSA KaTOIHAs 3a1uTa’?

3.5. JlabopaTopHas padora

Jist r1yOOKOro M3ydeHusi XMMHUM KaK HayKd, OCHOBAaHHOM Ha 3KCIIEPUMEHTE,
HEO0OXOIMMO BBITIOJIHUTD JIAOOPATOPHBIN MPAKTUKYM — 00S3aTENbHbBIN AJIEMEHT y4eOHO-
ro Ipouecca.

[lepen BbIMOTHEHHEM KaXXa0W JiabopaTOpHOU pabOThl OOYyYaOIIMICS TOHKEH
YMETh U3JIOKHUTH MOPSIOK €€ BbIoNHEeHUs. [lociie BeimoaHeHus: 1abopaTOpHON pabOThI
oOy4aromuiics TOMKEH YMETh OOBSCHUTD PE3YNIbTAThl BBIIOJHEHHBIX OMBITOB U BBIBO-
JIbl U3 HUX, YMETb COCTaBJISTh YPABHEHHS] XUMUYECKUX PEaKIUH.

Bech n1abopatopHblii MpakTUKyM 00ydYarolmuics GUKCUPYIOT B TeTpaau s Jia-
O00opaTOpHBIX pabOT ¢ MOMETKOW MpemnojaBareis O BBIIOJHEHUU BceX paldoT, mpeny-
CMOTPEHHBIX IJIAHOM MPAKTUKyMa.

IlepeyeHb TeM J1a00OpPaTOPHBIX PadoOT

1. Texnuka 6e30MacHOCTH pabOThI C XUMUYECKOW MOCY/IOH U XUMHUYECKUMH Be-
miectBaMu. OCHOBHBIC TIOHSATHS XUMHUU: aTOM, MOJIEKYJa, aTOMHBIE M MOJICKYJISIPHbBIC
Macchl, MOJISIpHas Macca, KOJIMYECTBO BEIIECTBA, XUMHUUYECKash PEaKius, SKBUBAJICHT.
CrexuoMerpuueckue pacuersl. OnpeiesieHrne MOJICKYIIPHON MacChl rasa.

2. MopenupoBaHue CTPOEHUSI aTOMOB Ha OCHOBe ajroputMma. [IporHosupoBanue
CBOMCTB aTOMOB 3JIEMEHTOB U UX COEIMHEHUI Ha OCHOBE nosioxeHus B [1CO.

3. OcHoBHbIe Kiacchl Heopranmueckux coeaumHeHuit (OKHC). T'enernueckas
cBa3pb OKHC. 3akoH skBHBanieHTOB. PacdueT MOJISIpHBIX MacCc 3KBHBAJIEHTOB: KHUCIOT,
OCHOBaHUM, OKCUOB U COJICH.

4. OCHOBHBIE KJIACChl HEOPIaHWYECKHX COEAMHEHUN. XUMHUYECKHE CBOMCTBA
OKHC.

5. OnpenienieHre MOJIEKYJISIPHON MacChl SKBUBAJICHTA METAJLIA.

6. Xumuueckasi KUHETUKA. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTpPALUU
peareHToB. BriusHMe TemnepaTypsl Ha ckopocTh peakiuu. [IpaBuno Baat-I'odda.

7. PactBopel. CriocoObl BbIpakeHHsI KOHIEHTpanuu. OmnpeneneHne KOHICHTpa-
MU PACTBOPOB METOJOM TUTPOBAHUS.

8. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUH.

JlaGopaTtopHbie paOOTHI BBIMOITHIIOTCA B COOTBETCTBUU ¢ METOAMYECKUMHU YKa-
3aHHSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX pa0OT MO TUCIUILTHHE « XUMUS».

3.6. Py0exkHbIil KOHTPOJIb

Bomnpocel pyoe:xkHOoro kKoHTpoJsa Ne 1
Bonpocwi, paccmampusaemule Ha ayoumopHsix 3aHAMUAX
1. OCHOBHbBIE TIOHSITUS XUMHUH: aTOM, MOJIEKyJda, MPOCTOE M CIOXKHOE BEUIECTBO,
M30TOIbI, XUMUUYECKUN SJIEMEHT, TUIbI XUMUUYECKUX PEeaklnii, aTOMHasi U MOJEKYJsip-
Hasi Macchl, MOJIb, MOJISIpHAs Macca, MOJISIPHBINA 00bEM.
2. 3akoH ABOraJpo u CIEICTBUS U3 HETO.
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3. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCAMHEHUN (KUCIOTHI, COJIM, OKCHUJIbI, OC-
HOBaHWUsI): ONpEeIeSICHUE, TUIbI, XUMUUYECKIE CBOWCTBA, MOJyYCHHE.

4, 3akoH »KkBUBaNeHTOB. [loHsATHE >KBHUBaJIEHTA, HKBUBAJEHTHOIO 00BEMa, MOJSIP-
HOM MAacChl 3KBHUBaJEHTA. PacdueT MOJISIpHOW MaccChl 3KBHBAJICHTAa 3JIEMEHTA, OKCHUAA,
KHCJIOTBI, OCHOBAHMS, COJIH.

5. OCHOBHBIE CBEJICHUSI O CTPOSHHUM aToMa (COCTaB aTOMHBIX siJIep, U30TOIIbI, ONpe-
NeJIeHUEe XUMUYECKOT0 DJIEMEHTA).

6. DHEPreTUYECKOE COCTOSAHUE JIEKTPOHA B aToMe. DU3NUeCKHil CMBICT KBAHTOBBIX
YHUCell.

7. [lepuoguueckas cuctema anemenToB J[.M. MenaeneeBa. DnekTpoHHast KOHPUTY-
paiusi aTOMOB.

8. [Topsimox 3amosiHeHHs AJIEKTPOHAMU OpOUTANCH: MPUHIIUI HAMMEHBIIECH HEp-
ruu, npudiun [laynu, npasuio XyHaa, npasuiio KineukoBckoro.

9. [Tepnonnueckunt 3akoH /.M. Menneneena.

10. 3aBUCHUMOCTbH CBOMCTB JIEMEHTOB OT MX MOJIOKEHUS B MIEPUOJNICCKON CUCTEME.
11. TlepuoauyHOCTH MU3MEHEHHUM CBOMCTB (pajuyc, SHEPryus MOHM3AIUU, CPOJACTBO K
ANEKTPOHY, SJIEKTPOOTPUIIATEIHHOCTD).

12.  Xwumuueckas CBs3b. Y CIOBUS 00pa30BaHUS XUMUYECKOU CBSI3U. DHEPTHS CBSI3U.
13. KoBaneHTHas CBs3b (MOJIIPHASI M HEMOJIApHAs ). JIUIMOIBHBIN MOMEHT.

14. TubGpuauszanus opoutaneii sp, sp?, spe.

15.  OOMeHHBII U JOHOPHO-AKIIENTOPHBIM MEXaHM3MbI 00pa30BaHMs KOBAJIEHTHOM
CBSI3U.

16. Honnas cBs3b. [Ipupoma u cBoiicTBa HOHHOM cBsi3u. [IprMepbl oOpa3oBaHusl.

17. TloHsTHE CKOPOCTH XUMUYECKOW peakiuu. MaTeMaTnueckoe BbIpaKEHUE.

18. 3aBUCHUMOCTbH CKOPOCTH XHUMHYECKOW pEeaKIUuu OT KOHIIEHTPALUU pearupyromux
BEILECTB (3aKOH AeHCTBYIOIMX Macc). KoHCcTaHTa CKOpOCTH.

19. 3aBUCHUMOCTH CKOPOCTH XHMHUYECKUX peakuuid oT Temneparypsl. [IpaBuno Baut
l'odda. YpaBuenue Appennyca.

20. 3aBUCHMMOCTbH CKOPOCTH PEaKIMU OT MPUPOJIbI BEIIECTB. DHEPTHs aKTUBAIIMH XH-
MUYECKUX peaKuil. AKTUBUPOBAHHBI KOMILIEKC.

21. Xumwuueckoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHS.

22.  ®akTopbl, BIUAIONINE HA HAMPABICHUE XUMUYECKUX PEAKIIUNA U XUMHUYECKOE
paBHOBecue (KOHLIEHTpalIMsl, TEMIIEpaTypa, AaBJICHUE).

23. OOpatumble U HEOOpaTUMbIE XUMUYECKUe peakiuu. [Ipu3Haku HeoOpaTUMOCTH
peaKkiuu.

24.  Ilpunnun Jle lllarense — bpayHa.

25. Ilonsitue: cucremsl, a3bl, TOMOTEHHBIE U TETEPOTCHHBIE CUCTEMBI.

26. V3meHeHuWe BHYTPEHHEW SHEPTHH M SHTAJBIIUN B XUMHUECKUX PEAKIIUSX.

27. 3akxon ['ecca u cinexctBus u3 3akoHa [ ecca.

28. CpoOomnas sHeprus [ mooca.

29. | u |l 3aKkOHBI TEPMOJUHAMUKH.
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BOVZpOCbl 0J151 CaMOCMOAMENbHO2O Usyuenus

1.  3akoH coxpaHEHHUs MaccChl. 3aKOH COXPaHEHHUs dSHEPruu. B3anMocBs3s SHEPTUHN U
Macchl (ypaBHEHUE DUHIITENHA).

2.  3akoH MOCTOSHCTBA COCTaBa. 3aKOH KpaTHBIX oTHomeHuil. Hectexmomerpuue-
CKUE COCTUHEHHUS.

3. TeopeTnueckoe 000CHOBaHKE MEPUOAUUECKOTO 3aKOHA.

4, VYcnoBus 06pa3zoBaHus BOAOPOIHOM CBS3H.

5. Merammueckasi CBSI3b. DIEKTPOHHOE CTPOSHUE W OCOOEHHOCTH CBOICTB MeTaj-
JIOB.

6.  IlpakTuueckue mpuMepsl peryaIupOBaHUs CKOPOCTH PA3TMYHBIX POIIECCOB.

7. da30BoOe paBHOBECHE.

8.  VYckopenme xumuvecknx peakmnmii (katanus). [loHsTHEe 0 KaTtanm3aTopax U Kara-

JUTUYECKUX PEAKIIUSX.
Bonpocsl pyoe:xkHoro KoHTpOoJIst Ne 2

Bonpocwi, paccmampusaemvle Ha ayOumopHvix 3aHAMUSX

1. PactBopbl. Buasl pacTBOpOB Mo arperaTHoMy cocTosiHuto. [loHsiTHE pacTBOpUTE-
JI51, PACTBOPEHHOI'0 BELIECTBA.
2. [lonsiTe pacTBOpHTENS, pacTBOpeHHOro BemiecTBa. ['mapartHas teopus [.U.

MenneneeBa. ConpBatanus. [ maparamus. ConpBathl. [ mapatsl.

3. PactBopumocCTb, Mpou3BeIeHUE PACTBOPUMOCTH.

4. CuiibHBIC U clTa0bIe AIEKTPOJIUTHI.

5. Huddysus, ocmoc. OcMoTruueckoe napieHue. 3akoH Baat-I'odda.

6. Konuenrparus pactsopa.

7. Oco0eHHOCTH PacTBOPOB KUCIIOT, OCHOBaHUM U cojeil. M3oTonnueckuit koaddu-
IIUCHT.

8. Teopus snekTponutuueckoit quccouuannu (TO1) Appenuyca. Koncranra u cre-
neHs aucconuanuu. [IpousBenenue pacTBOPUMOCTH.

Q. [IpumeneHnne 3aKkoHa NIEWCTBYIONIMX MAacC B TOMOTE€HHBIX M T€TEPOrE€HHBIX CH-

creMax. AKTUBHOCTh HOHA.

10. KXectkocTh BojBl. BUJIBI KECTKOCTH BOJIBI, Y€M OHH OOYCIIOBIICHBHI.

11.  Hduccoumanus Bojbl. MoHHOE npousBeneHne Boibl. BogopoaHbli oKa3aTelb
(pH).

12. T'maponus coneit.

13. OxucnurenbHO-BOoccTaHOBUTENbHBIC peakiinu (OBP).

14. Crenenp okucienus. [loHsTHE MPOLIECCOB OKUCICHUS, BOCCTAHOBJICHUSI, OKUCIIH-
TeJIsl, BOCCTAHOBUTEJIS.

15. Cocrapnenue ypaBuenuit OBP. Tunsr OBP.

16. DnexTponu3 paciuiaBa M pacTBOpa XJIOPHUIAA HATPUS C HHEPTHBIMHU dJIEKTPOJaMHU.
17. 3axonsl Papajes.

18. IIpakTHdyeckoe MPUMEHEHHUE AJICKTPOIH3A.

19.  Kopposwus. Buabl Koppo3un: XUMUYECKas, SICKTPOXUMHUUCCKASL.
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Bonpocwi ons camocmosimenvruozo uzyuenus
HacelmienHblie, HEHACKIIIEHHBIE, TEPECHIIIIEHHBIE PACTBOPHI.
[TonsitTue: cucteMsl, a3bl, TOMOT€HHBIE U TETEPOTCHHBIE CUCTEMBI.
HNounble peakuuu B pactBopax. [Ipumepsr.
Knaccuduxanys XuMU4ecKux peakiiuii.
AHOMaJbHBIE CBOMCTBA BOJIBI.
Ocwmoc B npupoe.
PacTBOpuMOCTS BElIECTB B BOJE.
Cnoco0nbl BhIpakeHUsI KOHIIEHTPAIlUU PaCcTBOPOB: a) MaccoBas 10Jsl (IPOICHTHAs
KOHLIeH’[paHI/ISI) 0) MoJIIpHAasi KOHIIEHTpALKs; B) MOJISIpHAsi KOHIICHTpAIUsl SKBUBAJICH-
Ta; T) TUTp. Dopmysia TUTPOBAHUSI.
Q. Baxxnenne OKMCIUTENN U BOCCTAHOBUTEIIH.
10. IIpakTuueckoe MPUMEHEHUE AIEKTPOJIHN3A.
11. ®axrtopsl, BAUSAIOIIME HA UHTEHCUBHOCTb KOPPO3UHU.
12. CriocoObl 3alIUThl METALIOB OT KOPPO3UHU: MEXaHUUECKUE, XUMUUYECKUE U DJICK-
TPUYECKHE.
13. Dnektponu3 coseil ¢ akTUBHBIMU 3JIeKTpoaaMu. PaduHupoBaHre MeTaios.

Nk wWNE

3.7. [IpoMekyTOUHASI aTTEeCTALMS

KOHTpoJb 32 OCBOCHUEM JTUCHIUIIIUHBI « XUMUS» U OIIEHKA 3HAHWH 00yJaroniux-
Csl TIPOM3BOJUTCS B COOTBETCTBUHM C YYCOHBIM IIJIAHOM IO HAIPABJICHHUIO MOATOTOBKH
35.03.06 ArpouHkeHepusl Ha 3a4eTe.

Bonpockl, BBIHOCMMBbIE HA 3a4eT
1. OCHOBHBIE TIOHATHS XMMHHU: aTOM, MOJIEKYJa, MPOCTOE M CIIOKHOE BEIECTBO,
W30TONbI, XUHMUYECKUNA DJIEMEHT, TUIbl XUMUYECKUX PEaKIHH, ATOMHAsI U MOJIEKYJISIP-
Has MacChl, MOJIb, MOJISIPHAsI Macca, MOJISPHBIH 00bEM.

2. 3aKOH COXpaHEHHUsI MacChl. 3aKOH COXpaHEHUs YHEPruu. B3auMoCBsA3b SHEPTUU U
Macchl (ypaBHEHUE DUHIITENHA).

3. 3aKOH TOCTOSHCTBA COCTaBa. 3aKOH KpaTHBIX OTHouIeHuM. Hecrexumomerpuue-
CKHE COEIUHEHMUS.

4. 3aKkoH ABOraJpo U CIIEJICTBUS U3 HETO.

5. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCIUHEHUMN (KUCIOTHI, COJIM, OKCHUIBI, OC-
HOBaHUsA): ONpEACIICHUE, TUIIbI, XUMHUYECKHUE CBONCTBA, MTOJTyUYCHHE.

6. 3akoH 3KBUBaJEHTOB. [loHATHE SKBHBaJCHTa, SKBUBAJICHTHOTO 00beMa, MOJISP-

HOW MaccChl SKBUBAJIICHTA. Pacuer MOJISIpHOM MacChl SKBHUBAJCHTA AJIEMEHTA, OKCHJA,
KHUCJIOTBI, OCHOBAHHS, COJIU.

7. OCHOBHbIE CBEJICHUS O CTPOEHUU aToMa (COCTaB aTOMHBIX SiJI€p, U30TOIbI, OMpe-
JeJI€HUE XUMUYECKOTr0 2JIEMEHTA).

8. DHepPreTUYecKoe COCTOSIHUE AIEKTPOHA B aToMe. DU3NUECKUN CMBICT KBAHTOBBIX
YUCEJL.

Q. [lepuoauueckas cuctema snementoB /.. MenzaeneeBa. DiaekTpoHHas KOHPUTy-
pauus aTOMOB.
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10. TIlopsaok 3amojHEHUs 3JEKTpOHaMU OpOUTajeil: MPUHLUI HAaUMEHBIIEH 3Hep-
ruy, npuHuun [laynu, npasuno Xynaa, npasuino KineukoBckoro.

11.  Ilepuogmueckuii 3akon .. Menneneena.

12. Teopetnueckoe 000CHOBaHUE MEPUOIUYECKOTO 3aKOHA.

13.  3aBHCHMOCTH CBOWCTB 3JI€MEHTOB OT UX MOJIOXKEHUS B IEPUOIUUECKON CUCTEME.
14. TlepmoAMYHOCTH U3MEHEHHUI CBOMCTB (pajguyc, SHEPrus MOHU3ALMH, CPOACTBO K
ANEKTPOHY, SJIEKTPOOTPULATEIBHOCTD).

15.  Xwumudeckas cBs3b. Y CIOBUS 00pa30BaHUSI XUMUYECKOU CBSI3U. DHEPIUsl CBA3H.
16. KoBaneHTHas cBs3b (IOJSIpHAS U HENOJSIpHAs ). JIMNOIbHBIN MOMEHT.

17.  CaoiicTBa KOBaJCHTHOW CBSI3H: HACHIIIAEMOCTh, HAIIPABICHHOCTh (G U T CBSI3M),
HOJISIPU3YEMOCTb.

18. T'mbGpuausauus opburaneii sp, sp?, spe.

19. OOMeHHBIN U TOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON
CBSI3H.

20. HWounas cBs3b. [Ipupona u cBoiicTBa nOHHOM cBsi3u. [IpumMepsr oOpazoBaHusl.

21.  VYcnoBus 006pa3oBaHUs BOJOPOIHON CBS3U.

22. Metannuueckasi CBsI3b. DJIEKTPOHHOE CTPOEHUE M OCOOEHHOCTHU CBOWMCTB METall-
JIOB.

23. TloHsTHE CKOPOCTH XMMUYECKON peakiuu. MaTemaTH4eckoe BhIpaKeHHeE.

24.  3aBHCHUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMH OT KOHIEHTPAIMU pearupyronmx
BEIIECTB (3aKOH AeHCTBYIOIMX Macc). KoHCTaHTa CKOPOCTH.

25. 3aBHCHMOCTbh CKOPOCTH XMMHYECKUX peakiuil oT temmneparypsl. [IpaBuno Bant
I'odda. YpaBaenue Appenuyca.

26.  3aBHCHMOCTb CKOPOCTH PEAKIIMH OT MPUPOJIbI BEIIECTB. JHEPTUs aKTUBAIIMH XH-
MUYECKUX pEAKIUi. AKTUBUPOBAHHbBIN KOMILIEKC.

27. YckopeHHe XMMHUYECKUX peakiuil (katanui). [loHsiTHe 0 Karamu3aTopax W Kara-
JIUTUYECKUX peakuax. MexaHu3M IeUCTBUS KaTalln3aTopa.

28. Xwumundeckoe paBHOBecue. KoHCTaHTa XUMHYECKOTO PAaBHOBECHS.

29.  daxTophl, BIUSIONIME HA HATIPABICHUE XUMHUYECKUX PEAKIIMI U XUMUYIECKOE
paBHOBecHE (KOHIIEHTpaLMs, TeMIepaTypa, J1aBJIcHHUE).

30. OO6parumbie U HeoOpaTUMbIC XMMHUYECKHE peakiuu. [Ipu3Haku HEoOpaTUMOCTH
pEaKIHH.

31. Ipwunmnun Jle lllarense — bpayHa.

32. Ilpaktuueckue MpUMEpPHI PETYIUPOBAHUS CKOPOCTH PA3THIHBIX MPOIIECCOB.

33. Tlonstue: cuctemsl, pa3bl, TOMOTEHHBIE W TETEPOTCHHBIE CUCTEMBI.

34. H3meHeHuWe BHYTPEHHEH SHEPTUH U SHTAIBIINHN B XUMUYECKUX PEAKITUIX.

35. 3axkon I'ecca u cnencrBus u3 3akona ['ecca.

36. CBoOomnas sueprust [ mooca.

37. 1 u |l 3aKkOHBI TEpPMOAMHAMUKH.

38.  PactBopsl. Buabsl pacTBOpOB 10 arperaTHoMy coctosiHuto. [lonstie pactBopuTte-
715, pPACTBOPEHHOr'0 BELIECTBA.

39. HaceblmeHHble, HEHACHIIIICHHBIE, IEPECHIIIICHHBIE PACTBOPHI.

40. TlonsTue pacTBOpuUTENs, pacCTBOPEHHOTO BemiecTBa. [ mapartHas teopus J[.U.
MenpneneeBa. ConpBatauus. ['maparanus. ConbBatel. ['uapatsl.
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41. PacTtBOpMMOCTH, NPOU3BEIEHUE PACTBOPUMOCTH.

42. CuibHbIe U cla0ble AIEKTPOIUTHI.

43.  JIuddyzus, ocmoc. Ocmotuueckoe nasieHue. OcMmoc B npupone. 3akoH BauTt-
Todaoa.

44, Kouuenrtpauus pactBopa. CriocoObl BEIPaKEHUSI KOHIICHTPAIIMU PACTBOPOB.

45. OcoOEeHHOCTH pacTBOPOB KUCJIOT, OCHOBAHUH U COJIEH.

46. Teopus snexkrponutudyeckor nuccounanuu (TO]) Appennyca. Koncranra u
cTeneHs auccouuanuu. [IpousBeaenne pacTBOPUMOCTH.

47. llpumeHeHHE 3aKOHA JIEUCTBYIOIIMX MAacC B TOMOT€HHBIX U T€TEPOreHHBIX CH-
creMax. AKTUBHOCTh MOHA.

48. Honusle peakiuu B pactBopax. [Ipumepsi.

49. Knaccudukanus XUuMUYECKUX PEAKIUH.

50.  KectkocTh Bojbl. BUbl %eCTKOCTH BOJIBI, Y€M OHHU OOYCJIOBJICHBI.

51.  Juccouwmanus Boabl. MoHHOE mpousBeeHue Boibl. BooOpoIHbIN MOKa3aTelb
(pH).

52. T'uaponu3 colieid.

53.  OkwucnurenbHO-BOCcCTaHOBUTENbHBIE peakiuu (OBP).

54.  Crenenb okucienus. [loHaTrue npoieccoB OKMUCICHUS, BOCCTAHOBICHUS, OKUCIIU-
TEJsI, BOCCTAHOBUTEJIS.

55.  Cocrasnenue ypaBuenuit OBP. Tunst OBP.

56. Baxueiliue okuciIuTenu U BoccTaHoBuTeNnu. [IpakTuueckoe npuMeHeHHe.

S7.  DnekTposiu3 pacijiaBa U pacTBOpa XJOPUJIA HATPHS C UHEPTHBIMU SJIEKTPOIAMHU.
58.  DnekTposn3 cojell ¢ aKTUBHBIMU 3JIeKTpoaamMu. PadmHupoBaHre METaIoB.

59.  3axonsl dapanes.

60. IIpakTuyeckoe MPUMEHEHHE SIEKTPOIIU3A.

61. Kopposus. Bunbl koppo3uun: XuMu4ecKas, 2JIeKTPOXUMHYECKasl.

62. CnocoObl 3aIUTHl METAJIJIOB OT KOPPO3UU: MEXaHUYCCKHUE, XUMHUIYECCKHUE U DJIeK-
TpUUYECKHE.

63. dakTophl, BAUSIONINE HA MHTEHCUBHOCTH KOPPO3HH.

4. MetoanuecKkue MaTepHUaJibl, ONpeae/saoue Npoueaypbl OUCHUBAHUS 3HAHUH,
YMEHHMH, HABbIKOB M (WJIHM) ONbITA AeSITeJIbHOCTH,
XapaKTePU3YIOIIUX ITANbI (POPMHUPOBAHUS KOMIIETEHIIM A

4.1 Tlpoueaypsl OlleHUBAHUSA 3HAHUI, YMEHH i, HABHIKOB
U (MJIK) OMBITA eATEeJIbHOCTH

Kontponb pe3ynbratoB 00ydeHus: oOyqaromuxcs, 3TanoB U ypoBHs (popMupoBa-
HUS KOMIIETEHIIMH MO JUCLUUIUIMHE «XUMHS» OCYUIECTBIAETCS 4Yepe3 MNpPOBEIACHUE
BXOJIHOT0, TEKYIIEro, pyOEeKHBIX, BBIXOJTHOTO KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEIbHON
paboTHI.
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4.2 Kputepuu OLeHKH 3HAHUM, YMEHUH, HABBIKOB U (MJIM) ONBITA IeATEIbHOCTH,
XapaKTepHu3yIIMX 3Tanbl GOpMHUPOBAHMSA KOMIIETCHUUH B IIpolecce 0CBOCHMS

o0pa3oBaTeIbHOM POrpaMMbl

OrnucaHue mMKaJIbl ONEHUBAHUS JOCTHKCHUS KOMIIETCHITUH 110 TUCITUTIIMHE TIPH-
BeIeHO B Tabiure 6.

Tabmuua 6
YpoBeHsb-
OCIl:OCHI/ISI Ormerica Onucanue
KOMITCTCH- (mpomexxyTouyHasi aTTecTarus)
117071
6bICOKUIL «3a4YTEHOY» «3a4TEHO OOyuatomuiicsi 0OHAPYXKHJI BCECTOPOHHEE, CH-
(OTIHIHO)» CTEMAaTUYECKOe U TITyOOKOE 3HaHUE y4eOHOTo Ma-
Tepuana, yMeeT CBOOOJHO BHITIOJHATH 3aJaHWS,
NPEIYCMOTPEHHBIE TPOTPAMMOM, YCBOWI OCHOB-
HYIO JIUTEpPaTypy W 3HAKOM C JOTOJHHUTEIHHOM
JUTEPATYpO, PEKOMEHJIOBAHHON MPOrPaMMOM.
Kak npasuiio, oOyuaromuiicst mposiBiisieT TBOpye-
CKHE CTIOCOOHOCTH B TIOHMMAaHHH, W3JI0KCHUU U
HCIIOJIb30BaHUU MaTepuaia
oazoeuvlit «3a4TEHOY» «3a4TEHO OO0yuaromuiicsi 0OHAPYKIIT TTOJTHOE 3HAaHHE y4ueo-
(xoporo)» HOIO Marepuaia, YCHEUIHO BBIIIOJHACT IIPEeay-
CMOTpPEHHbIE B IpOorpamMMe 3aJaHusi, YCBOWJI OC-
HOBHYIO JIUTEPATYpPY, PEKOMEHJIOBaHHYIO B IPO-
rpamMmme
nopozoevlii «3a4TEHOY «3a4TEHO OOyyaromuiics OOHApYKWUJ 3HAHUS OCHOBHOTO
(ynoBIeTBOPH- | yyeGHOro MarepHana B oObeMe, HEOOXOIUMOM
TENLHO)» 11 JanbHelmed ydeObl U IpeacTosmel paboTsl

no mnpodeccuu, CHOpaBiIsieTcss C BBIIOJHEHUEM
MPAKTHYECKUX 3aJaHUN, MPEAYCMOTPEHHBIX IPO-
rpaMMOM, 3HAKOM C OCHOBHOW JHTEpaTypoH, pe-
KOMEHJIOBAHHOI ~MpOrpamMMoOi, JOMyCTUI TO-
TPEUIHOCTH B OTBETE HA SK3aMEHE M IPU BBINOJ-
HEHUU 5K3aMEHAIIMOHHBIX 33JaHUl, HO OOnazaeT
HEOOXOMUMBIMU 3HAHUAMH JUIS WX YCTPaHCHHUS

noa pyKoOBOACTBOM IPCTIOAABATCIIA

«HC 3a4TCHO»

«HE 3a4TEeHO
(HeynoBIeTBO-
PUTEIBHO)»

OOyuaromuiics 0OHapyXui HpoOessl B 3HAHUSAX
OCHOBHOTO Y4eOHOIro Marepuana, JIOIMyCTHII
NPUHIUNNATIbHBIE  OMMOKM B BBINOJHEHUH
IPEIYCMOTPEHHBIX MPOTpaMMOM MPAKTUYECKUX
3aJaHUi, HE MOKET MPOJOJDKUTH OOydYEeHUE HIIU
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YpoBeHB-
P OrMeTKa

OCBOEHUSA Onucanue
(mpomexyTouyHasi aTTecTarus)
KOMIIETEH-

JRA%0%0

NPUCTYHUTh K MPOPECCHOHATBHON JIEATEIBHOCTH
0 OKOHYaHWHM O0pa30BaTEIbHOW OpraHu3aluu
0€e3 JIOTIOTHUTEIILHBIX 3aHATHN

4.2.1. Kputepuu OLeHKH YCTHOTO0 OTBeTAa NMPH TEKYIleM KOHTPOJe U MpoMe-
JKYTOYHOH aTTeCTallMK

[Ipu oTBeTe Ha BOonpoc 00yYaroIINiics 1€MOHCTPUPYET:

3HAHMSI: OCHOB XUMHHU U CBOMCTB XMMUYECKHUX DJIEMEHTOB U X COCIUHEHUH, CO-
BPEMEHHBIX MPEACTABICHUS O XUMHUYECKOW CBSI3H, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTB BEIIECTB; XUMUUYECKON TEPMOJAMHAMUKU U KUHETUKH, TIPOILIECCOB KOPPO3UU U
MeTO]1bl 00PHOBI C HUMU;

YMEHUsI: UCTIOIb30BaTh 3HAHUS JIJI1 OCBOCHHS TEOPETUUYECKUX OCHOB U MPAKTUKH
NpU pelICHUU WHKEHEPHBIX 3a7a4 B 00JacTH 3JEKTPOCHAONKEHUS; MPOBOAUTH Jlabopa-
TOpPHBIE UCCIEOBAHUS M PACUETHI, CBI3aHHbBIE C SKCIEPUMEHTOM; ONPEEsATh KOHIICH-
TpAalMH BEIIECTB B pacTBOPAX;

BJIa/leHNe HABBIKAMM: BBIIIOJHEHUS OCHOBHBIX XUMHUUECKUX J1A0OpaTOPHBIX
orepanuii ¥ METOJIaMH HCIIOIb30BaHUA XUMUYECKUX BEHIECTB B J1a0OPATOPHOM U MPO-
U3BOJICTBEHHOM IIPAKTHKE.

Kpurepun ouenku

OTJIMYHO 00yuarouuiics 1eMOHCTPUPYET:

- oOyuaronuiicss AeMOHCTpUPYET 3HaHUE (DyHIAMEHTAIbHBIX pPa3JIeoB
XUMHH, B T.4. XUMHUYECKHE CHUCTEMbI, XUMHUECKYIO0 TEPMOJAUHAMUKY U
KUHETUKY, PEaKIMOHHYIO CIIOCOOHOCTh BEUIECTB, MPOIIECCH KOPPO3UU
U METOJbl 60PHOBI ¢ HUMH, OCHOBHBIC MOHSTHSI XUMHH, UCUEPIIBHIBAIO-
e U MOCJIEN0BATeNIbHO, YETKO U JIOTUYHO H3JIaraeT MaTepuai, Xopo-
10 OPUEHTUPYETCS B MaTepuaie, He 3aTPYIHAETCS C OTBETOM IIPH BH-
JTOU3MEHEHHUH 3a/IaHu;

- YMEHHUE UCIOJIb30BaTh 3HAHUA B 0ONACTSIX XMMHH ISl OCBOCHUS TEO-
PETHUYECKUX OCHOB U MPAKTHKHU MPHU PEHICHUH WHKEHEPHBIX 3a7ad B
00nacTu ANEeKTPOCHAOKEHHS; MPOBOJUTH JTAOOpaTOpHBIE HCCIeI0Ba-
HUS U PacyeThbl, CBSI3aHHBIC C IKCIIEPUMEHTOM; OMPEIENATh KOHIICH-
TpalMH BELIECTB B PaCTBOPAX;

- YCHEIIHO€ U CHCTEMHOE€ BIIaJICHHE HABBIKAMU BBITOJIHEHUS OCHOBHBIX
XUMHYECKUX JIaDOpAaTOPHBIX OMEpaluii, B T.4. METOJaMH KaueCTBEH-
HOTO M KOJMYECTBEHHOTO XMMUYECKOIO aHaJIh3a U METOJIaMU MCIOJIb-
30BaHUS XUMUYECKHX BEIIECTB B 1aOOPATOPHOI U MPOU3BOICTBEHHOM
MPaKTHKE.
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XOpo1IOo

o0y4Jaromuics: IeMOHCTPUPYET:

- 3HaHME MaTepHaja, He JOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH;

- B LIEJIOM YCHEIIHOE, HO COAEpIKalle OTIAEIbHbIC MPOOENbl, yMEHUS
OIICHUBATh MPABWJILHOCTh U BOCIIPOU3BOJANMOCTh PE3YJIbTaTOB, UACH-
TU(QHUIUPOBATH XUMHUUYECKHE BEUICCTBA, MCIOJIB3Ysl COBPEMEHHBIC Me-
TOJIBI U TIOKA3aTEJIN TAKOW OLICHKHU;

- B IIEJIOM YCIIEIIHOE, HO COJeprKalllee OTAENbHbIE IPOOEIIbl HIH COMPO-
BOJK/IAIOIIEECS OTACIbHBIMU OLIMOKAMU BIIAJICHUE HABBIKAMHU YTCHHS
U OILEHKH JAHHBIX PE3yJbTaTOB XMMHUYECKHUX BEUIECTB B JIa0OpaTop-
HOM IIPaKTHUKE.

YAOBJIETBOPUTEIHHO

00yuarouuiicss 1eMOHCTPUPYET:

- 3HaHUs TOJILKO OCHOBHOI'O MaTepuaia, HO HE 3HaeT JAeTajei, 10mycKa-
€T HETOYHOCTH, JIOTTYCKaeT HETOYHOCTHU B (POPMYIUPOBKAX, HAPYIIAET
JIOTUYECKYIO TOCJEI0BAaTENbHOCTh B H3JI0KEHUU MPOrPaMMHOTO Ma-
Tepuana;

- B LIEJIOM YCHEIIHOE€, HO HE CUCTEMHOE YMEHHUE NPOBOAUTH pacueThl U
ONPCACIIAThL HAIIPABIICHHOCTE XUMHWYCCKHUX peaKuHﬁ, OIpECACIIATbL KOH-
LEHTPALMIO BELECTBA;

- B LIEJIOM YCHEIIHOe, HO HEe CUCTEMHOE BJaJIecHuEe HaBbIKAMH MpOBEJe-
HHA SKCIICPUMECHTA, YTCHUA W OLUCHKHW JAHHBIX PE3YJIbTATOB XWUMHYC-
CKHMX MOKa3aTesen SKCIIEPUMEHTA.

HEYAOBJIETBOPUTE/ILHO

00ydJaronuics:

- HE 3HAeT 3HAYUTEIILHOM YacTH MPOTrPaMMHOTO MaTepHalia, II0X0 OpH-
CHTHUPYCETCA B OCHOBHBIX pa3aciiax XUMHUU, HE 3HACT XUMHUUYCCKYIO
TEPMOJMHAMHKY M KHHETHKY, PEaKIIMOHHYIO CITOCOOHOCTh BEIIECTB,
XUMHYECKYIO MICHTH(PHUKAIINIO, IPOIIECCHI KOPPO3HU U METOJIBI OOPbh-
OBl C HUMH, OCHOBHBIE ITOHITHS XUMUH, HE 3HACT NMPAKTUKY TPUMEHE-
HUS MaTepuaa, JOMyCKaeT CyIIeCTBEHHBIC OITHOKH;

- HE yMeeT MUCIOJb30BaTh 3HAHUS B 00JIaCTAX XHUMHUU JJIsl OCBOCHUS TEO-
PETHYECKUX OCHOB M TIPAKTUKH TP PEIICHUHN WHXEHEPHBIX 32/1a4 B
001aCcTH 3JIEKTPOCHAOKEHHSI; TPOBOIUTH JTA00PAaTOPHBIE HCCIIEI0BA-
HUS M PACYEThI, CBA3aHHBIC C SKCIICPUMEHTOM; ONPEACIISITh KOHIICH-
TPAallMU BEIIECTB B PACTBOPAX, JOIYCKAET CYIIECTBCHHBIC OITUOKH,
HEYBEPEHHO, C OOJIBIIMMU 3aTPYTHEHUSMH BBITIOJHSIET CAMOCTOSTEIb-
HYIO pa0boTy, OOJIBITMHCTBO 3aJIlaHHi, TIPETYCMOTPEHHBIX TIPOTPAMMOA
JMCIUTUTMHBL, HE BBITIOJIHEHO,

- oOydaroniuiics He BJIaJceT HABBIKAMU BEICHHSI XUMHUYECKOTO JKCIIe-
PHMEHTA; HaBBIKAMH BBITIOJTHEHHUSI OCHOBHBIX XUMHUECKHUX JIabopa-
TOPHBIX OTIEPAIMA K METOJAMHU UCIIOJIb30BaHMS XUMUYCCKUX BEIECTB
B JIA0OPATOPHOU M MTPOU3BOJICTBEHHOM MPAKTHKE.

4.2.2. KpuTepum olleHKH T0KJIaaa (Mpe3eHTAlNH)

3HAHUA: YTITyOJECHHBIC 3HAHUS IO IAHHON TEME;
YMEHUsI: TUCKYTUPOBAaTh U OBICTPO OTBEYATh HA BOMPOCHI, COOOIIATH HOBYIO MH-

dbopmanmro;

BJIaJIeHUE HABBIKAMU: KUBOW MHTEPECHON (POPMBI M3IOKEHUS U PAOOTHI C

HAay4YHOU JIUTEPATypOHr
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Kpurtepuu ouenku qokaana (nmpe3eHTanum)

OTJIMYHO

o0yJaromuics: IeMOHCTPUPYET:

- OTpabOTKy HAaBBIKOB OPAaTOPCTBA U YMEHUSI OPTaHU30BATh U MPOBOIUTH
JMCITYT; OTpabaThIBaCT yMEHHE OPHUEHTHPOBATHCA B MaTepuaie W OTBE-
4aTh Ha JOTOJIHATEIBHBIC BOMPOCH! CIIyIIATENIeH; 0TpadaThiBaeT yMEHUE
CaMOCTOSITEILHO 0000IINTh MaTEPHAIl U CACJIaTh BHIBOJBI B 3aKITIOUCHUH.

X0po1Io

00yuaroUuiics 1eMOHCTPUPYET:

- YMEHMsSI OpPraHM30BaTh U MPOBOJUTH JAUCIYT; OTpadaTbIBAET yMEHHUE
OPUCHTHPOBATLCA B MAaTCPUAJIC U OTBCUATHL HAa AOIOJHUTCIIBHBIC BOIIPO-
CBI CIyIIaTesel; oTpabaTeIBaeT yMEHHE CaMOCTOSITEIbHO 0000IUTh Ma-
TepHai.

YAOBJIETBOPUTEIbHO

00yJaronuiics: JEeMOHCTPUPYET:

- YMEHUE OPUEHTUPOBATHCS TOJIHKO B OCHOBHOM MaTrepuaje W HE OTBe-
YaTh HA JOTIOJTHUTEIIBHBIEC BOMPOCHI; JOMYCKAET OMTMOKA M HETOYHOCTH B
(hopMUPOBaHUH BHIBOJIOB PAOOTHI.

HEYAOBJIETBOPUTE/ILHO

00yJaronuics:

- JEMOHCTPUPYCT HCIIOHUMAHUNEC IIOCTaBJIICHHOU 3aJla4uu, HET JIOTUU B U3-
JIOKEHUHU M3y9aeMOT0 MaTepuaia; OTCYTCTBHE HABBIKOB U YMEHHH caMo-
CTOSITEITLHO 0000IIUTE MaTeprall U OTBEYaTh HA MTOCTABIICHHBIC BOTIPOCHI.

4.2.3. Kputepuu oleHKH BHINMOJTHEHNS TECTOBBIX 3aJaHUM

[Ipu BBINOTHEHUH TECTOBBIX 3aaHUI 00yUYarOIMUCS TIEMOHCTPUPYET:

3HAHUA: OCHOBHBIX MTOHATUH U 3aKOHOB XHUMUU;

YMEHHUsI: IPOBOJUTH PACUETHI [0 XUMUUYECKUM (HOpMYyJIaM U YpaBHEHUSM;
BJa/IeHHe HABBIKAMM: NMPUMEHATHh TEOPETHUECKHE 3HAHUSA [IJISl PEIICHUS KOH-

KPCTHBIX 3a1a4.

KpuTtepun onieHKH BbINMOJHEHHUS TECTOBBIX 3aJaHU I

OTJIHYHO

CTaBUTCS, €CIIM OOYYAIOIIUUCS BBI-
MOJIHKJI TPAaBHJIBLHO WJIM OTBETHJI Ha
80— 100% TecTOBBIX 3aMaHUM

00yyarouiics 1eMOHCTPUPYET:
- oOmmUpHBIEC 3HAHUS U3y4aeMOro MaTepHuala; He 3aTpyaHseT-
Cs C BBINIOJIHEHUEM MPAKTHYECKUX U TECTOBBIX 3a/1aHUH.

XOpOIIOo

CTaBHUTCS, €CIIM OOYJArOIIUICS BbI-
MOJIHWJ TPAaBHJIBHO WJIM OTBETHJI Ha
65-79% TecTOBBIX 3aIaHUM

oOyuaronuiics 1IeMOHCTPUPYET:
XOpOIIME 3HAHWUS MaTepuayia, HO MPU OTBETE Ha BOIPOCHI
JOTTyCKaeT HeOOoIbIINEe OUTMOKH 1 HETOUHOCTH.

Y/10BJIETBOPHUTEJIHHO

CTaBUTCS, €CIIU OOYYarOIIUNCSA BBI-
MOJIHUJ MPAaBUIBHO WM OTBETHJ Ha
50-64% TecTOBBIX 3aJaHUI

oOyyaromuics: IeMOHCTPUPYET:

IIOBEPXHOCTHBIE 3HAHUS MaTepHaja, HUCHBITBIBAET 3aTpPy.-
HEHUS TPU BBIIIOJHEHUU MPAKTUYECKOTO 3a/JaHus WIH TECTO-
BOT'O 3aJIJaHMsI B KOHTPOJIBHOM paboTe.

HEy/10BJIeTBOPHUTEILHO

CTaBUTCS, €CIIU OOYYaroIIUNCs BBI-
MOJIHUJ TPAaBHJILHO WJIM OTBETHII Ha
MmeHee 50% TecTOBBIX 3aJaHui

oOyuaromuics:

HE CMOT BBITIOJHUTH MPAKTHUECKUE W TECTOBBIC 3aJIaHUs, a
TaKXe JIaTh OTBEThl HAa TEOPETUYECCKUE BOIPOCHI, HE H3YUHUII
NPE/IOKEHHYIO JINTEPATYPY.
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4.2.4. Kputepum olleHKH Pe3yJIbTATOB YCTHOI'0O ONIpoca

VYCTHBIM 0npoc MPOBOAUTCS B BUJIE COOECEIOBAHUS MOCIE OCBOCHUSI TEOpETUYE-
CKOI'0 MaTepuaia ¥ BBITIOJHEHHUS JTaOOpaTOPHOM pabOTHI.

OTtBeyas Ha BONPOC 00yYaroMIMICs, 1€MOHCTPUPYET:

3HAHUA: COJEpNKaHUs 3aJlaHui 1ab0paTOPHBIX pabOT, TEOPETUUECKOTO MaTepHa-
J1a, HEOOXOAMMOTO JIJISl MX BBIMTOJTHCHUS, H3yUYEHHOTO Ha TMPEIIICCTBYIOIINX JICKITUAX H
MPEJICTABICHHBIX B MOSCHEHHUSIX K Ja0OpaTOpHO#l paboTe, XOA BBIMOJHEHUS 3aJaHUM
nabopaTopHOM paboTHI;

YMEHHsI: UCTIO0Ib30BaTh TEOPETHUECKUI MaTepHall JIJIsl WIUTFOCTPALIMKA TEOpeTHYE-
CKMX IOJIO’KCHHUM OTBETA;

BJIaJIeHHe HABBIKAMM: TPAMOTHO C(POPMYIIMPOBATH OTBET Ha IMOCTABJICHHBINA BO-
pOC WM CENaTh 3aKJII0UeHHe 00 UTorax J1abopaTopHOil paboThl B BUJIE BBIBOJA.

KpuTepnu oueHKkH pe3yabTaTOB YCTHOIO ONPoca

00yJaronIuiicst JEeMOHCTPUPYET:

- MaKCHMaJIbHO IOJIHBIM U TOJpOOHBIN OTBET HA MOCTaBIEHHBINH BONPOC U
00OCHOBBIBAET €T0 € UCIOJIb30BaHNEM MaTepraa, U3y4eHHOro Ha jaboparop-
OTJIM1HO HOM 3aHSITUH, U CAMOCTOSTENILHO, IEMOHCTPUPYS TBOPUECKHE CIIOCOOHOCTH,
chopMyIHPOBaIT BBIBOJI IO PE3YyJIbTaTaM BBITIOJTHEHUS 3aJaHU J1a00paTOpHOU
paboTHI.

00yJaroIIUIiCsl JEMOHCTPUPYET:

- JIOCTAaTOYHO MOJPOOHBINM OTBET HA MOCTABJIEHHBIN BOMPOC U 0OOCHOBBIBAET
€ro C UCIOJb30BaHUEM MaTepuana, U3y4eHHOro Ha J1a0opaTOPHOM 3aHSITHH,
xopouio WJIM CAMOCTOSITEIIHO, MOYKET C(OPMYIUPOBATh BBIBOJ IO PE3YJIbTaTaM BBITION-
HEHUS 3aJITaHHi J1a0opaTOpHOI pabOThI, OJTHAKO JOMYCKAET HETOYHOCTH B (hop-
MYJIHUPOBKE.

00yJaroIIuiicst JEMOHCTPUPYET:
- HETIOJIHBIM OTBET Ha MOCTABJICHHBIN BOIPOC M 000CHOBBIBACT €TI0 C UCIIOJIb-

YAOBJAETBOPUTEIBHO | 3,panpeym MaTepHana, H3Y4EHHOTO HA TAGOPATOPHOM 3aHSTHH, HIIH BBIBOJ 063
TIOMOIIIY ITPENoaBaTelis He MOXKET C(HOPMYIHPOBATE.
00ydJaronuincs:
Hey/I0BJIeTBOPUTEIbHO | ~ HE €T OTBETHI HU HA OJIMH U3 BOIPOCOB BO BPEMsl cobeceoBaHus.

4.2.5. Kputepuu o1ieHKH J1a0OpaTOPHLIX padoT

[Tpu BBIMOTHEHUH TAOOPATOPHBIX PAOOT OO YJAIOIIHIICS TEMOHCTPUPYET:

3HAHUA: IKCTIICPUMEHTAIBHOTO MOATBEPKICHUS TEOPETUUYECKHUX TOJOKEHUH,
dbopMyI1, METOMK pacueTa, yCTAaHOBIICHUE U TIOITBEPKICHIE 3aKOHOMEPHOCTEH;

yMeHusi: HaOIroaaTh, CpaBHUBATh, aHAIM3UPOBATH, YCTAHABIMBATH 3aBUCHUMO-
CTH, JIeNaTh BBIBOJIBI U O0OOIIEHUS, CAMOCTOSITEILHO BECTH HCCIIEI0OBaHUE, OHOPMIIATH
pEe3yIbTaThI;

BJIaJIeHHe HABBIKAMM: TIPOBEICHHS XMMUYECKOTO dKCIIEPUMEHTa, METOJaMH 00-
pabOTKH IKCIIEPUMEHTANTBHBIX JAHHBIX, OOpaIeHUsI ¢ Pa3IMYHBIMU TTpHOOpamMu, ycra-
HOBKaMu, J1a00paToOpHbIM 000pYyI0BaHHUEM, allllapaTypoi
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KpI/ITepI/II/I OICHKH BbIINNOJTHCHUSA ﬂaﬁopaTopﬂmx paﬁoT

OTJIMYHO

o0yyJaromuics: IeMOHCTPUPYET:
- TNPAKTUYECKUE YMEHMS U HaBBIKM PabOThI C pa3IMYHbIMU IPUOOpaMH,

yCTaHOBKaMH, JIa0OpaTopHbIM 000pYyAOBaHUEM, alIAPATYpPO, a TAKKE
UCCIIEIOBATENbCKUE YMEHNUs (Ha0I0aTh, CpaBHUBATh, aHAJIU3UPO-
BaTh, yCTAaHABJIMBATh 3aBUCUMOCTH, JI€1aTh BbIBOABI U 0000IIEHNS,
CaMOCTOSTEIIEHO BECTH MCCIIEIOBAHUS, O(OPMIISAT PE3YITATHI), IPU
3TOM, paboTa BBINOJHAETCS MOJTHOCTHIO U IPABUIIBHO, JEJIAI0TCS IIpa-
BUJIbHBIE HAOJIOACHUS M BBIBOJIBI; SKCIIEPUMEHT TPOBEJICH 10 IIJIaHy C
Y4ETOM TEXHHKH 0€30TIaCHOCTH ¥ MPAaBUJI pabOTHI C BEIIECTBAMH U
000py1I0BaHKEM; TPOSIBIIEHBI OPraHU3alUOHHO — TPY/IOBbIE YMEHUS
(monepkUBarOTCs YMUCTOTa pabovyero MecTa 1 Mopsa 0K Ha CTOJIE,
SKOHOMHO HCTIOJIb3YIOTCSl PEAKTHUBBI).

XOpo1Io

00yJaronIuiicst JEeMOHCTPUPYET:

-PaKTUYECKUE YMEHUS U HaBBbIKK pabOThI C pa3IMUHbIMU NpUdopa-
MU, YCTaHOBKaMHU, JJaOOPaTOpHBIM 000pyI0BaHUEM, a TAKXKe HCclie-
JoBaTeNbCKUe yMeHus (HaboaTh, CpaBHUBATh, AHATM3UPOBATH,
yCTaHaBIIMBATh 3aBUCUMOCTH, JIEJIaTh BBIBOJIbI U 0000IIEHUS, CAMO-
CTOSITEILHO BECTH MCCIIEIOBAHUS, O(OPMIISATh PE3YJIbTAThI), TIOIEP-
YKUBATh YUCTOTY paboyero MecTa U MopsAI0K Ha CTOJIe, SKOHOMHO HC-
MOJIb3YIOTCS PEAKTUBBI, IPH 3TOM, pab0Ta BBIMIOJIHSAETCS MPABUIIBHO,
c/ieTIaHbl MTpaBUIIbHbIE HAOIIOACHUS U BBIBOJIbI, HO SKCIIEPUMEHT IPO-
BEJICH HE MOJIHOCTHIO WJIN AOMYIICHbI HECYIIECTBEHHBIE OIINOKU B
paboTe ¢ BemecTBaMu U 000pyI0BaHUEM.

YI0BJIE€TBOPHUTEILHO

00yJaroIIuiicst JEMOHCTPHUPYET:

MPAaKTUYECKHE YMEHHUS pabOThl C HEKOTOPHIM J1ab0paTOPHBIM 000PYI0-
BaHUE U TPYJOBbIE YMEHUS (TIOIIEPKUBAOTCS YHCTOTA pabovero Mecra
Y TIOPSIIOK HA CTOJIE) TIPH 3TOM pad0Ta BBHIIIOJIHEHA MPABUIIBHO HE Me-
Hee YeM HaIOJIOBUHY WIIM JIOMYIIEHA CYIECTBECHHAsI OITHUOKA B XOJ1¢
IKCIIEPUMEHTA, B 00BsICHEHNH, B 0()OpPMIICHUH PaOOTHI, B COOIIOICHUN
NpaBUJI TEXHUKU 0E30MaCHOCTH IPU pabOTe C BEIIECTBAMU U 000PYI0-
BaHUECM.

Hey/10BJIeTBOPHUTEJILHO

00yuarouuiics 1eMOHCTPUPYET:

HE MOYKET CAMOCTOSITEIILHO paboTaTh J1a00paTOPHBIM 000PYIOBAHUE H
pEeaKTHBaMU, HE MOXET MPOBECTH HEOOXOIUMbIC HAOIIIOJICHHSI U OTIbI-
TBI JJAJKE C IOMOIIIBIO TIperoiaBaTes (MiIH J1adopaHTa); OTCYTCTBUE
YMEHHUS JIENaTh BBIBOIbI, IPH ATOM JIOITYCKAIOTCS CYIIECTBEHHBIC
OIMOKH B XOJI€ IKCIIEPUMEHTA, B 00BICHEHHH, B 0(DOpMIICHUH pabo-
ThI, B COOJIIOJICHUY TIPAaBWJI TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ Be-
HIeCTBaMH U 000PYJ0BaHUH, KOTOPBIC 00YUAIOIIUIACS HE MOXKET ca-
MOCTOSTEIbHO UCTIPABUTb.

Pazpabomuuk: cmapuwinii npenooasameinn, Ilvicynéea 3.H. /%/7?3%

C
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