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1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TANoOB UX (POPMUPOBAHUSA B MPO-
unecce ocsoenus OITOII

B pesynbrare m3ydeHws: aucuMIUIMHBI «HeopraHnuyeckas W aHaIUTHUYECKas
xumus» odyuyaromuecs, B cootBerctBur ¢ ®I'OC BO no HanpapiieHHIO MOATOTOBKH
19.03.04 TexHosorust NpoOAYKIIMU M OpraHU3aIiys OOIIECTBEHHOTO MHUTAaHUs, YTBEp-
XKJICHHOTO Tprka3zoM Munuctepcta oOpazoBanus u Hayku PO ot 17.08.2020 r. Ne

1047, bopmupyroT crieayronme KOMIETeHIINN, YKa3aHHbIe B Tabmuie 1.

Tabmuna 1
®opMupoBaHUe KOMIIETEHIUI B Mpolecce H3yYeHUs1 TUCHUILINHBI
«Heopranuyeckasi 1 aHAJTUTHYECKAS XUMUSD)

Komnerennus CrpyKkTypHbIE Oransl opmu- | Bugsl 3ans- | OneHouHble
Kon HammeHoBaHue | 3JEMEHTHI KOM- | pOBaHUs KOMIIE- TAW 151 cpeacTBa
MEeTEHINH (B pe- | TEHIWHU B Ipo- | (opMHpOBa- | ISl OLICHKH
3yJlbTaTe OCBOE- | I[€CCe OCBOCHMS | HUS KOMIIe- YpOBHS
HUS TUCIUILIIN- OIIOII (ce- TEHIUU chopmMupo-
HbI 00yYaromuii MECTp) BaHHOCTH
JIOJKEH 3HATh, KOMIIETEH-
YMETb, BIAJCTh) U
1 2 3 4 5 6
OIIK-2 | Cnocoben mpu- | OIIK — 2.2 Hc- 1 Jlexnum, na- | Jloknan, na-
MCHSATb ~ OCHOB- | IIOJB3YIOT (yHIa- OopaTopHble | OopaTopHas
HBIC 3aKOHBI M | MCHTAJIbHBIC pa3s- 3AHSITUS pa60Ta’ Te-
METOABI ucciae- | acibl €CTCCTBCH- CTOBBIE 3a-
JOBaHNU €CTC- | HbIX HayK JUISL JTaHmus, YCT-
CTBCHHBIX HayK | aHaJin3a mpouec- o~
JIIA peuieHus | COoB, npoucxons- HbIN OHpOC, o
3amad mpodeccu- | X MpH Tepepa- THCEMCHHDIN
OHAJILHON  Jies- | OOTKE  IHINEBOTO OIIpOC, CUTY-
TENILHOCTH CBIPbSl M XpaHCHUSI alHOHHBIC
NPOAYKTOB ITUTAa- 3a/la, KOH-
HUS TpOJIbHAS
pabota
[Ipumeuanue:

Kowmmerennust OIIK - 2 — Takxke dhopMupyeTcss B X0A€ OCBOSHUS AUCIUILUIAH: Op-
raHu4eckas v KOJUTOUHAS XUMHUS, OMOXUMUS, MUKPOOHOJIOTHS TUILEBBIX MPOAYKTOB,
TEOpEeTHUYECKasi TEXHOJIOTHS, a TAKKE BBHIMOJHEHHUE U 3alllUTa BBIMYCKHON KBalupuka-
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IIUOHHOM PabOTHI.

2. Onncanue noxKasareJjied 1 KpUTeprueB OLlEHUBAHUS KOMIIETEHIUI

HA pa3/iIMYHbIX TAallax uX q)OpMI/IPOBaHI/IH, OIIMCAHHC INIKAJ OHCHUBAHUA

IlepeyeHb OLIEHOYHBIX MATEPUATIOB

Tabauna 2

/o

HaumenoBaunue
OIIEHOYHOTO Ma-
Tepuana

Kparkas xapakrepuctuka
OLICHOYHOT'O MaTepuala

[IpencraBienue oneHou-
HOTO cpenctea B OM

JOKJIang

MPOTYKT CAMOCTOSITEITb-
HOM paboThI 0Oy4JaroIe-
roCsl, IPECTABIISTFOIIHIA
c000i Imy0INYHOE BBI-
CTYIUICHHUE IO TPE/ICTaB-
JICHUIO MOJTYYEHHBIX pe-
3yJIbTaTOB PEIICHUS
onpeaerIeHHol yueOHo-
MPaKTUYECKOH, yueOHO-
HUCCIIEIOBATEILCKON NN
HAYYHOU TEMBI

TEMBI JOKJIaJ0B

YCTHBIN OPOC

CpPEACTBO KOHTPOJISI, OP-
raHW30BAaHHOE KakK CIie-
MaJIbHasg Oecena nema-
TOTUYECKOTO pabOTHUKA
¢ oOyyJarommmMcs Ha Te-
MBI, CBSI3aHHBIC C M3yYa-
€MOM JUCIUILUIMHONU U
pAaCCUUTAaHHOM HA BBISIC-
HEHUE 00beMa 3HaAHUM
oOyyarouierocs 1o orpe-
NEJICHHOMY pa3feny, Te-
Me, IpobsieMe U T.11.

BOIIPOCHI TIO TEMaM JIHC-

ITATITAHBL:

- TepeyYeHb BOMPOCOB K
1abopaTopHBIM paboTam

- TepeyYeHb BOMPOCOB IS
YCTHOTO OIpoca

- 3aJ]aHus JJII CaMOCTOsI-
TEIHHOU PabOThHI

nabopaTopHas
pabota

CpPEICTBO, HAITPABJIEHHOE
Ha U3y4YEHHE NPaKTHYE-
CKOTI'0 X0Ja TeX W
WHBIX POIECCOB, UCCIIE-
JIOBAHUE SIBJICHUS B paM-
Kax 3aJJaHHOU TEMBI C
MIPUMEHEHUEM METO/IOB,
OCBOCHHBIX Ha JICKIIUIX,
COIIOCTABJICHUE MOJTY-
YEHHBIX PE3YyJIbTATOB C
TEOPETUYECKUMU KOH-

nabopaTopHbIe pabOTHI




/1

Haumenosanue
OILIEHOYHOTO Ma-
Tepuajia

Kpatkas xapakrepuctuka
OLICHOYHOTO MaTepuala

[Ipencrapienue oneHOY-
Horo cpeactsa B OM

LENIUIMH, OCYILECTBIIE-
HU€ UHTEPHPETALIUHU T10-
Jy4YECHHBIX PE3YJIbTATOB,
OLICHBAaHUE IPUMEHU-
MOCTH IIOJTy4YE€HHBIX pe-
3yJIbTaTOB HAa MPAKTUKE

TECTUPOBAHUE

METOJ, KOTOPBIX IO3BO-
JISI€T BBISIBUTH YPOBEHD
3HAaHWW, YMEHUN U HABbI-
KOB, CITOCOOHOCTEH U
JOPYTUX KaueCTB JIMYHO-
CTH, a TAK)KE UX COOTBET-
CTBHE OIPEICTCHHBIM
HOpMaM ITyTEM aHajn3a
CITIOCOOOB BBITIOJIHECHUS
00yYaroIMMUCS psjia
CIIEUAJILHBIX 3alaHUHN

0OaHK TECTOBBIX 3aJaHUI

MUCHhMEHHBIHN
OITpoC

CpPEIACTBO MPOBEPKU yMe-
HAW TPUMEHSTh IIOJY-
YEHHbIC 3HAHUA I pe-
LHICHUS  OINPEAECIEHHOIO
THIA 110 pa3Jeily Wik He-
CKOJIBKMM pa3jesnam

KOMILJIEKT 3aJJaHUH 110 Ba-
pUaHTaM

CUTYaIIMOHHBIC
3aa4n

3aJlaud,  IO3BOJISIONIHAC
OCBauMBaTh MHTEJUICKTY-
aJdbHBIC OMepaluu To-
cleA0BaTEILHO B IMpPO-
necce padbotsl ¢ UHGOP-
Malyel: 03HaKOMJICHUE
— TIOHMMaHHWE - TMpUMe-
HEHUE — aHaJIu3 — CUHTE3
— OIICHKA

0aHK CUTYyaIlMOHHBIX 3a-
JTaHU

KOHTPOJIbHAS pa-
oora

CPEACTBO IIPOBEPKU yMe-
HUW TIPUMEHATH II0Jy-
YEHHBIC 3HAHUA U1 pe-
HIeHus 3a7a4  ompene-
JICHHOTO THIIA IO pasfe-
Jy WIA HECKOJIbKUM pas-
JeJIam

KOMIUIEKT KOHTPOJIbHBIX
3aJlaHU} 10 BapHaHTaM

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOM AU CHUIITIMHBI

Ta0muna 3
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KonTponupyemsle pas-
pi (18
(TeMbl JUCIUTIIIUHBI)

Kon xonTponupye-
MOH
KOMITETCHITNH (HJIN
€€ YacTH)

HaunmenoBaunue
OIIEHOYHOTI'O CpEe/ICTBa

2

3

4

OcHoBHBIE KJI1acChl
HEOPraHU4YecKux Co-
eTUHEeHMI.

Homenknatypa OCHOB-
HBIX KJIaCCOB HeEopra-
HUYECKUX COCIUHCHHI.

OIIK-2

[MuceMeHHBI OnpoC / KOHTPOJIbHAs padoTa

OcHoBHBIE KJIACCHI
HEOPraHu4ecKux Co-
eTUHEeHMI.
XuMHdecKkrue CBOMCTBa
U TOJy4YeHUE OKCUJIOB,
KHCJIOT, OCHOBAHHHM H
COJICH.

OIIK-2

JlaGopaTopHas pabora

OcHOBHBIE NOHATHA H
3aKOHbI XMMHH.
OrnpesesieHne SKBUBA-
JIEHTHOM Macchl KapOo-
HaTa KaJbLHsl.

OIIK-2

YcrHbii onpoc / maboparopHas padota /
MUCBMEHHBIN OMPOC / KOHTPOJIbHAS paboTa

CrtpoeHue atroma, Ime-
pPUOAUYECKUI  3aKOH
XHMHYECKHX 3JIeMeH-
TtoB JI.A. MeHpaenee-
Ba, XHMHYECKast
CBSI3b.

CocraBicHue JJIEK-
TPOHHBIX (QOpMYT aTo-
MOB XHWMHYCCKUX DJIC-
MeHTOB. KoBajienTHas
1 MOHHAas CBA3b.

OIIK-2

VYerHbIl onpoc

OxucauTeIBHO-
BOCCTAHOBHTEJIbHbIE
peakumu.
CocraBnenue ypaBHe-
HUl OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peakuun METOAO0M
3JIEKTPOHHOTO OanaHca.
Py0e:xHbIN KOHTPOJIb:
OCHOBHBIE KJIACChl HE-

OpPraHUYEeCKHX COEIH-
HEHHI, OCHOBHEIC IIO-
HATHS HW 3aKOHBI XH-
MHH, CTPOEHHE aToMa,
MEPUOJNYECKUN 3aKOH

XUMHUYCCKUX  OJICMCH-

OIIK-2

VYerHbiit onpoc / maboparopHas padota /
MHCHbMEHHBIN OMPOC

Jloknan / KOHTposbHas paboTa




/a

KonTponupyemsle pas-
pi (18
(TeMbl JUCIUTIIIUHBI)

Kon xonTponupye-
MOH
KOMITETCHITNH (HJIN
€€ YacTH)

HaunmenoBaunue
OIIEHOYHOTI'O CpEe/ICTBa

2

3

4

TOB, XUMHWYECCKas CBA3b
H CTPOCHHUE MOJICKYJI

JHepreTuka XuMU4e-
CKHX NPOLIECCOB.
OnpeneneHue TEMIOTHI
peakuMu HeWTpaiusa-
02071

OIIK-2

VeIl onpoc / maboparopHas paboTa

XumMuueckass  KHHe-
THKA H XHMHYECKoe
paBHOBecHe
3aBUCUMOCTb CKOPOCTHU
XAMHYECKOW  pPEAKLHHU
OT pPa3IUYHBIX (HAKTO-
poB

OIIK-2

YcTHBIN onpoc / KOHTpOsbHAs paboTa /
nabopaTopHas pabora

IIpurorosjienne pac-
TBOPOB 3aaHHOM
KOHIICHTPALIMH.
CriocoObl  BBIpaKEHUS
KOHLIEHTPallUu pacTBO-
pOB.

OIIK-2

YcTHBIN onpoc / MUCbMEHHBIH OMpoc / Ch-
TyallMOHHbBIE 33a]]a41

PactBOpBI.
IIpurorosnenue  pac-
TBOPOB 3aJaHHOW KOH-
LEHTpaLUH.

PacrBopbl HedJIeK-
TPOJIMTOB.

3akonsl Bant-T'odda n
Payns

OIIK-2

VYcrHbIl onpoc / KOHTpobHAas padoTa /
nabopaTopHas pabota

10

Teopuss  3JeKkTpoJIn-
THYeCKOl aucconma-
UM,

CocraBjieHHE HOHOO0-
MEHHBIX pEaKIil.

OIIK-2

VYcTHBIM onpoc / MMCbMEHHBIN onpoc / a-
OopaTopHasi paboTa / KOHTpOJIbHas paboTa

11

Honnoe mnpoussene-
Hue BoAbl. ['mapo.sius
coJIe.

Pacuer pH. Tuns! rua-
poJIn3a COJIEH.
Py0e:xxHbIN KOHTPOJIB!
CBOMCTBA  pPAacTBOpPOB,
MPUTOTOBJIEHUE  pac-
TBOPOB 33JaHHOW KOH-
LHEHTpaluu, pPacTBOPbI
HERJIEKTPOJIUTOB, TEO-
pusi  DIEKTPOJIUTHYE-
CKOM JHUCCOIHAIH.

OIIK-2

YcrHblit onpoc / taboparopHast paboTta

Jloknan / KOHTposbHas paboTa




KonTponupyemsle pas-

Kon xonTponupye-

Ne e MOM HaumenoBanue
n/m KOMIIETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TeMbl JUCIUTIIIUHBI)
€€ YacTH)
1 2 3 4
12 | KayecTBeHHBIH aHa- OIIK-2
Jn3. YcrHblii onpoc / nabopaTopHas pabota /
Knaccudukanus katu- .
TECTHUPOBAHUE / MUCbMEHHBIN 0IIPOC
OHOB M aHUOHOB IO
TpyIIam.
13 | I'paBuMeTpHYECKUI OIIK-2
MeTO/] aHAJIN3A.
OcCHOBHBIE pPacy€Thl B YcTHBIN ompoc / KOHTpOIbHAs padoTa
IPaBUMETPHUECKOM
aHaJIu3e.
14 | Turpumerpuveckuii OIIK-2
MeTO/] aHAJIN3A. Y CTHBII OMPOC / 6
poc / KoHTpoJibHas paboTa
CyIHOCTh TUTPUMET-
pPHYECKOro aHaJIM3a.
15 | Turpumerpuveckuit OIIK-2
MeTO/] aHAJIN3A. .
. YcTHBIN onpoc / KOHTpOJIbHAst paboTa
Pacuérel B THUTpHMET-
pPUYECKOM aHaJIM3e.
16 | PyOe:kHblii KOHTPOJIb: OIIK-2

Ka4eCTBEHHBIM U KOJIH-
YeCTBEHHBIN aHaAJIN3bI B
aHAJUTUYECKON XUMUH.
Tutpumerpudeckuin
METO/I aHaJIM3a.

YcTHBIH onpoc / 0KIa / KOHTPOJIbHAS
paborta

Onucanue nmokasarejie U KpUTEpUeB OLEHUBAHUS KOMIIETEHIIUN MO0 AUCIH-
miHe « Heopranmyeckasi 1 aHAJIUTHYECKAS! XUMUSD> HA PA3JIMYHBIX dTanax
UX (pOPpMHUPOBAHUS, ONTUCAHUE IKAJI OL[CHUBAHUS




Ta0nuua 4

Kox xomme- | HuaukaTops [Tokazarenu ¥ KPUTEPUN OLICHUBAHUS PE3yIbTATOB O0YUCHHUS

TEHIUH, OTa- | TOCTYDIKECHUS HHKE MIOPOro- IIOPOT'OBBIN IIPOJIBUHYTHIN BBICOKUI

IIbl OCBOCHHUS | KOMIETEHIUN BOT'O YPOBHS YPOBEHb YpOBEHB (X0- | YpOBEHb (OT-

KOMIIETCH- (neynoBneTBo- | (yIOBJIETBOpU- pot1o) JIMYHO)
005041 PUTEIBHHO) TEJIbHO)

1 2 3 4 5 6
OI1K-2, OIIK-2.2 oOyyJaronuiics oOyyvaronuiics | oOy4aromui- | oOydJaroIImii-
1 cemectp Hcnons3yoT HE 3HAeT 3HAYU- | JIGMOHCTPUPY- | CS JIeMOH- | ¢ JIEMOH-

(yHnameHTanb- | TenpHOM YacTH eT 3HaHUA | CTPUPYET CTpUPYET
HBIC  PasACIbl | pporpaMMHOrO | TOJIBKO OCHOB- | 3HAHWE Mare- | 3HaHUE Mare-
CCTECTBCHHBIX | \arepuana, HOTO MaTepua- | puana, HO JO- | puanga,  MoJl-
Hayle JUIA - alas | pnoxo opueHTH- | 13, HO HE 3HA- | IYCKAeT Cy- | HOE IIOHMMA-
JCIZ;? Hgg;g;g: pyercs B ompe- | er  JeTaiei, | LECTBEHHbIe | HUe MpoOIe-
pmwx npu me- | ACTICHHA 6a3f)- JIOMTyCKAaeT He- | HETOYHOCTH, | MBI, YMCHHE
pepaGotke mu- | BPIX OHATHIA M | TOYHOCTH B | OCYLIECTBIIS- | CUCTEMaTH3H-
meBoro  cuipest | POPMYINPOBKAX | GOPMYIMPOB- | €T pacyueTsl, | poBaTh U ap-
u XpaHeHus | OCHOBHBIX 3aKO- | KaX, HapylIaeT | aHAM3UPYET | TYMEHTHPO-
HPOAYKTOB IU- | HOB XUMUU, HE | JIOTHYECKYIO MOJTyYCHHbIE | BaTh MaTepu-
TaHMs 3HAET MPAKTUKY | MOCIen0Ba- pe3ynbTatel, | aja, 00O0CHO-
MIPUMCHCHHUS TEJIBHOCTh B | HO HE YMEET | BEIBAaTh CBOIO
Martepuana, 10- | U3JI0KEHUU Jenatb 000C- | TOUKY 3pEHUs,
MyCKaeT Cyllle- | MPOrpaMMHOTO | HOBaHHBIE BIageeT  OcC-
CTBEHHbBIC MaTepuaina, He | BBIBOJbI HOBHBIMU TIO-

omuOKH, HE
CIIPaBJISETCS C
BBIJICJICHUEM
CYLIECTBEHHBIX
0COOCHHOCTEH
M3y4aeMoro ma-
Tepuana

yMeeT JiocTa-
TOYHO TIIyOOKO
000CHOBBIBaTh
CBOM  CYX[e-
HUS W TIPHUBO-
JIUTh CBOHU
IPUMEPHI

JOXCHUSMHU B
obnactu u3y-
4aeMoOM JIHC-
IUIUTHHBI,
pUMEHSET
CBEJIEHUS U3
pa3IMYHBIX
UCTOYHHKOB

3. TunoBbie KOHTPOJIbHbIE 32IAHUS UJIN MHBIE MATEPHUAJIbI, HEO0OX0AMMbIE
JJISI OLleHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETEHIUI B Ipolecce 0CBOe-
HHUS 00pPa30BaTEIbHON MPOrPaAMMBI

3.1. BxogHoii KOHTPOJIb

[enb npoBeeHNs] BXOJAHOTO KOHTPOJIS:
MPOBEPUTH COCTOSIHUE 3HAHUM OOYYaIOIIUXCS MO0 XMMHUHU U TMOJIYYUTh CTAPTOBYIO
uH(popMaIuio 115 HaOII0IeHHs TMHAMUKHU KauecTBa 00yUYEHUsI.
Kputepun o1ieHKHU BXOTHOTO KOHTPOJIS:

- OLICHKA «5»: OTBET MOJIHBIN U MPaBUJIbHBIN, B PEIICHUH 3a]]a4 HET OIIHUOOK;

- OLICHKA «4»: OTBET HEMOJIHBIN, B PEIICHUH JOMYIIEHO HEe 00Jiee TBYX OIIH-

00K;




- OIICHKa «3»: pa60Ta BBIIIOJIHCHA HE MCHCC 4YCM HAIIOJIOBHHY, AJOIIYHICHA
OoJHa CyICCTBCHHAA omuoOKa u IIPpH 5TOM ABC-TPHU HCCYIICCTBCHHBIC,

- OIICHKa «2»: pa60Ta BBIIIOJJTHCHA MCHBIIC YCM HAIIOJOBHUHY HIIKM COACPIKHUT
HCCKOJIBKO CYHICCTBCHHBIX OIOOK.

IIpuMepHBIA NIEpeYeHb BONMPOCOB

1. ITlepuoauueckas cuctema xuMudeckux snementoB .M. MeHnneneena.

2. [lepuoanueckas tabnuia xumudeckux semeHToB J[.M. Menneneena: me-
PHO/IbI, TPYIIIbI, TOATPYIIIIHIL.

3. OTHOcUTENbHAsE aTOMHAsE U OTHOCUTEIbHAs MOJIEKYJsipHasi Macchl. Mo-
JsipHas Macca. Mo — eMHNIa KOJIMYECTBA BENIECTBA.

4. 3akoH ABoraapo u cieactBue u3 Hero. [locrosnnas Aporaapo. MoJisip-
HBII 00BEM Tra3a.

5. XUMHYECKUH DIIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO.

6. KoBaneHTHas1 cBsI3b (MOJIIpHAS M HETIOJsIpHAs), €€ XapaKTepuCcTUKH. MoH-
Has CBS3b.

7. BaneHTHOCTb M CTEIICHb OKHUCJICHUS.

8. Okuciienue, BOCCTAHOBJIEHHUE, TUIIBI OKMCINTEILHO-BOCCTAHOBUTEIBLHBIX
pEaKIui.

9. PacTBOp M c10COOBI BBIpa)KEHUSI KOHIICHTPAIIUH PACTBOPOB.

10. DnekTpoauTHYECcKas JUCCOIMAIIMS COJIeH, KUCIOT, OCHOBAHHM, COJIEH.

11. Okcuapl: K1accuduKaIms, XUMHISCKUE CBOMCTBA, Ha3BaHMUSI.

12. OcHoBaHMA: KiIaccu(UKAIUSA, XUMHUICCKUE CBOMCTBA, HA3BAHMSI.

13. Kucnotsr: knaccudukaims, XHMAYECKUE CBOMCTBA, HA3BAHMSI.

14. Conu: knaccupukaius, XaMUYECKUE CBOMCTBA, Ha3BaHUS.

3.2. loxkaaambl

3amauu, penraeMbie 00yJaroIIMMCS B X0/1€ TIOATOTOBKH JIOKJIAJIa:

1. 3Ha4MMOCTH BHIOpaHHOM TEMBI JOKIaaa.

2. TeopeTrnyeckoe U MPAKTUICCKOE MPUMECHECHHE MMOTyUYCHHBIX 3HAaHUH.

3. Onanenue Teopueid, paboTa ¢ IUTEPaTYPHBIMUA UCTOYHHKAMHU.

4. OO6001IeHne MaTepUAJIOB, MOTYYEHHBIX B PE3YJIbTATE MPOBEJACHHON PaOOTHI.

B noknane 10omkHO OBITH MPOSBIEHO YMEHHE CO3AaBaTh YTO-TMO0 KAa4ECTBEHHO
HOBOE, OPUTHHAILHOE M TMPUMEHEHHE HOBBIX MH(GOPMAIMOHHBIX TeXHOJIOTHI. B
paboTe MOTYT OBITh UCIIOJIb30BaHbI COOCTBEHHBIE Pa3paOOTKH, MOTYYEHHBIE B pe-
3yJIbTaTe MPOXOXKACHHUS Kypca JICKIIUH, BBIMTOTHCHUS MPAKTUIECKUX 3aaanuid. Jlo-
KJIaJ] TIPU3BaH CIIOCOOCTBOBATH OBJIAJICHUIO COBPEMECHHBIMU IPUHITUITAMH PEUEBOM
KOMMYHUKAIIHH.

10



3HAYMMOCTh CBOJIUTCSI K TOMY, YTO JOKJIAJ BBINOJHAECTCS Ha OCHOBE KOHKPET-
HBIX MaTepuangoB, COOpaHHBIX OOyYarOIIMMUCS. TakoW MOIX0/ JA€T BO3MOKHOCTh
oOy4aroniemMycs oka3aTh HE TOJBKO MOATOTOBKY B BOIPOCAX TEOPHUH, METOJIUKH
OpraHu3alid B 00JIaCTU JENOMPOU3BOJICTBA, HO U MPOSBUTH CBOU MPAKTUUYECKUE
YMEHUSA. YCHENIHOE BBINOJHEHHE JOKJIaJa 3aBUCUT OT YMEHHUs 00ydaromierocs
TOYHO BHIOpATh Han0oJiee 3HAUUMYIO U KOHKPETHYIO TEMY.

PexoMeHyemas TemaTuKa JIOKJIQI0B MO JUCHUILUIMHE IPUBEICHA B Ta0IHIIE .

Tabmumna 5
TeMbl 10KJIAI0B, pEKOMEH/IyeMble K HANIMCAHUIO MPH U3YYeHUH TUCIUTLTHHBI
«Heoprannyeckasi 1 aHAJIMTHYECKAS] XUMMSD)

No
i TembI DOKIIaIOB
1 2
1 | DnexTposin3 BOABI U €r0 MPUMEHCHHE
2 | PacTBOpBI BOKPYT HaC
3 | Hedrsaabie nucniepcHbIe CUCTEMBI
4 | 3aragoyHas BoJa
5 | MoHHbIe peakinu B pacTBopax
6 | AHOMaJIMU BOJBI
7/ | XuMUYeCKUH aHaJIu3 B KpUMHHAIMCTHKE
8 | B mupe nunaukaropon
9 | OKHCIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAHUE
10 | Onpenenenune XJIOPHUIOB B CTOYHBIX BOJIAX
11 | Aganus KkauecTBa MUTHEBOM BOJBI
12 | AHann3 00BEKTOB OKPYIKAIOIIEH CPEJIbI

3.3. KoHnTpoubHbIe padoThl

JIns 3akperuieHus HaBbIKOB PELIEHHUs 3aJ1a4 110 TEMaM Pa3JeioB JUCIUILIN-
HBI IPOBOJIUTCS AYJUTOPHAS MMCbMEHHASI KOHTPOJIbHAs padoTa.

Tema: OcHOBHBIE KJIACCHI HCOPTAaHUYECKUX COCAUHECHUI
(15 BapuanTOB)

Bapuanrt 1
1. IlpuBenuTe ypaBHEHHs peaklUid, XapaKTepU3YIOIIUX XUMUYECKUE CBONCTBA
aM(pOTEPHBIX OKCUIOB, HA TPUMEPE: OKCHUIA AIFOMUHUS, OKCH/Ia LIMHKA.
2. C KakuMHU M3 BEUIECTB, (hOPMYJIbI KOTOPBIX MPUBEIECHBI HUXE, B3aUMOJIEH-

ctByet okcua 6apusi: HNOsz, KOH, H.O, HC1, Ca(OH),?

Tema: OcHOBHDBIE NOHATHSA U 3AKOHBI XHUMHUH
11




(15 BapuaHTOB)

Bapuanr 1
1. Ckoabko MOJEKyI cojepxkurcs (H.y.): B 1 M1 Bogopoza; 5,6 1 KUCIOpoJa;
11,2 n xnopa?
2. Kakoit 00béM (H.y.) 3aiiMér okcup yrieposa (1V) maccoit 22 r?
3. Ilpu cropanuu 5 r metamia odpasyercs 9,44 r okcuna metamuia. OnpeaenuThb
HKBUBAJIEHTHYIO MacCcy MeTajuia.

PyGe:xHblii KOHTPOJb Ne 1: OCHOBHBIE KJIACCHhl HEOPTAHUYECKUX COeTHUHEHHIA,
OCHOBHBbIE NOHATHS U 3aKOHbI XMMHHU, CTPOCHHE ATOMA, IEPUOAMYECKUI 3a-
KOH XUMHY€ECKHX JIEMEHTOB, XUMHYECKAas CBSAI3b U CTPOCHUE MOJICKY.JI

Bapuanr 1
1. Kakwue ruipokcuipl COOTBETCTBYIOT AaHHBIM okcuaam: K,O, SO,, SO, BaO.
2. Hanumure GopMyssl CIEAYIONIUMX BEIIECTB: a) Xjopuna Oapus; 0) rumapo-
cynbdar kanus; B) rugpokcoxiopun meau (11); r) cynedar kanms.
3. PaccuuraiiTe SKBUBAJICHTHI: a) Kayius; 0) oKcuaa 6apus; B) CEpHON KUCIOTHI;
I') TUAPOKCcHUIa HaTpust; 1) cysibduma meam (I1).
Hanwmcats 3nekTpoHHO-Tpadudeckyto hopmyny atoma jutus u Li™.
IIpu okucnennn 16,74 r AByXBaJIeHTHOrO MeTajuia oOpaszoBasioch 21,54 1
ero okcuaa. HazoBure metan.
6. Maifte ompeneneHue XUMHUECKON cBsi3u. [lepeunciante BB XUMUYECKOU
CBSI3H.

o b

Tema: Xumnueckass KHHeTHKA U XUMHUYECKOe PABHOBeECHE
(15 BapuaHTOB)

Bapuanr 1
1. Peakmust Mmexay okcumom azota (1) u xjopom npoTekaer 1o ypaBHEHHUIO:

2NO + Clz <> 2NOCI. Kak u3MEHHUTCSI CKOPOCTh PEAKIIMU NP YBEITUYCHHUH: Q)
KOHIIeHTparuu okcuaa azora (1l) B 2 paza; 0) KOHIEHTpaluu Xjopa B 2 pa3a; B)
KOHLIEHTpaluu 000MX BEIECTB B 2 pa3a’?

2. Bpluuciaure KOHCTAaHTY PaBHOBECHS JIJIs 0OpaTUMOM peakiuu, MpoTeKaroen
no ypaBaenuio: 2NO; <> 2NO + O, 3Has, uto npu cocrosaun paBHoBecus [NO2]
= 0,06 momaw/i1; [NO] = 0,24 monb/n; [O2] = 0,12 monb/m.

3. Kak BIUAIOT: a) MOHWKEHUE JIaBJICHUS;, O) MOBBINMICHUE TEMIEPaTyphl; B)
YBEIIMUYEHHUE KOHIEHTPAILUU UCXOJHBIX BEIIECTB HA PABHOBECUE CUCTEMBI:

2NO + Oz « 2NO2?

Tema: PacTBopsl. IlpurorosiieHue pacTBOpPOB 32IaHHON KOHLEHTPALMH
(15 BapuanTOB)
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Bapuanr 1
1. Paccuuraiite MaccoByo 1010 CylibaTa MarHusi B pacTBOpe, COAEp KalieM
5,5 1 MgSO, B 0,5 11 pacTBopa. IlmotHOCTH pactBopa 1,1 r/mi.
2. B 2 1 pactBopa docdopnoit kucinotsl coaepxkutcs 29,4 r H3PO,. Paccuuraii-
T€ MOJISIPHYIO U HOPMAaJIbHYIO KOHIIEHTPAIlUU PacTBOpA.
Tema: PacTBOpBI HEIJIEKTPOJIUTOB
(15 BapuaHTOB)

Bapuanr 1
1. Ilpu pactBopennn 18,4 T caxapo3sl C12H22011 B 100 T Bombl Temmepatypa
3amep3aHus BOJbI MOHU3WIACh Ha 1°C. Beruucaute MOJEKYJISIPHYIO Maccy caxapo-
3bL.
2. HaiiTu ocMoTHYEeCKO€E JaBJIEHHUE pacTBOpa, B 1 1 koToporo coaepxurcs 68,4
r caxapo3sbl Ci2H2,011 mpu 27°C.

Tema: Teopus 371eKTPOJIUTHYECKON JUCCOLUALAU
(10 BapuaHTOB)

Bapuanr 1

1. Kakoe n3 cienyromux BEIECTB SIBISETCS HEAIEKTPOJIUTOM: COJIIHASI KACIIO-
Ta, paCTBOP THAPOKCHUA HATPHUS, YTIEKHUCIIBII Ta3, paCTBOP XJIOpUIa HATPUA?

2. Peakuyst MeXIy KaKUMU 3JIEKTPOJIUTAMH UJIET 0 KOHIA B pe3yJbTaTe o0pa-
30BaHMSI OCaJIKa MEXIy: a) THUAPOKCHIIOM Kallusl ¥ HUTPATOM HaTpus; 0) KapOo-
HAaTOM HATpUs U COJIHOM KucnoTtod; B) HuTpatoM Meau (II) u ruapokcumom
HaTpus; T) ruapokcuaom menu (II) u cepHoit kucinoToit?

Py0exHblii KOHTPOJIb Ne 2: CBoiicTBa pacTBOPOB, NIPUIOTOBJIEHHE PACTBOPOB
3a/IaHHON KOHIIEHTPAIIUH, PACTBOPHI HEIJIEKTPOJIUTOB, TEOPHSI FJIEKTPOJIU-
THYECKOH JUCCOIMALNHU

Bapuanr 1

1. Beluncnure MOJISIPHYIO U HOpMaJibHYIO KOHUEHTpauu 20%-Horo pactsopa
xnopuaa menu (Il) maornocteio 1,178 r/mi.

2. BpraucnuTe TemrepaTypy 3amep3aHus U TemIiepaTrypy KumeHus 3 %-Horo
pactBopa riroko3bl CgHi206.

3. Hanummre B MOJICKYJISIPHOM M MOHHO-MOJICKYJISIPHOU (popMe peakiuu B3a-
UMOJICHCTBHS MEXKTy BEleCTBaMU: Cyabbua HaTpus U cyabdar xenesa (11);
cynb(dar HaTpus U XJIOpUJ Oapus.

4. KakoBa HopMasibHasi KoHIeHTpanus u tatp 0,5 M pactBopa docdopHoit
KHUCJIOTHI?

5. CocTaBbTe MOJICKYJIIPHBIC U MOHHBIC YPABHEHHMSI THIPOJIM3a COJICH XJIopHUIa
menu (1) u cynbdara xenesa (11).
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Tema: 'paBuMeTpUUYECKUA METO AHAJIHU3A
(10 BapuaHTORB)

Bapuanrt 1
1. BbIYHCAUTH MacCOBYIO JOJIO KPUCTAJUIM3AIMOHHOM BOJIbI B KPUCTAJLIOTH/I-
pare, eciid Macca KpucTajmioruapara a0 npokaimBanus pasHa 1,4300 r, a mocie
npokanuBanus 0,5312 r.
2. U3 200 cm® Bogwl npu ocaxaenuu nomydeno 0,02 v AQCl. Paccuurars co-
nepkaHue xjuopa B 1 1v° BOJEL.

Tema: TurpuMeTpuYecKuil MeTO] aHAIM3A
(10 BapuaHTOB)

Bapuanrt 1
1. Beruucnure MOJISIPHYIO KOHIICHTPAILUIO SKBUBAJIEHTA U TUTP a30THOM KHC-
JIOTHI, eclii Ha TUTpoBanue 10 cM® pacTBOpa a30THOM KKCIOTH onwto 12 cm® 0,12
MOIIB/IM® pacTBOpa TUIPOKCHIA HATPUS.
2. CKOIIbKO TPaMMOB CEPHOI KHCIOTHI cogepxkutcs B 300 cM® pacTBopa, TUTp
xoToporo pases 0,0058 r/cm3?

Pyoe:xxHbIii KOHTPOJL Ne 3: KauecTBeHHBIN M KOJHMYECTBeHHBLIN aHAJIHU3LI B
AHAJIUTHYECKON XumMuu. TUTpUMeTPpUYECKUl METO aHAJIU3A.

Bapuant Ne 1

1. Cxonbko rpamMmmoB NapS;03 crnenyer B3siTh juist mpurotosienus 4,0 1 pac-
tBOpa ¢ TuTpoM 0,0016 1/™Mn? Yemy OyayT paBHBI MOJISIpHASE 1 HOpMaJbHas
KOHIICHTpAIMU pacTBopa?

2. U3 naBecku 3,8260 r HuTpaTa kanus npurorosiieno 500 mur pactBopa. Uemy
OyIyT paBHBI €r0 TUTP, MOJISIPHAS U HOPMaJIbHAsI KOHIICHTpauu?

3. Hamwmmwvre B MOJEKYISIpHONH U MOHHO-MOJIEKYJISIPHON (hOopMe peakiuu B3a-
UMOJICHCTBUS MEXK]Ty BEIIECTBaMU: CyIbGua HaTpus U cyiabdar xenesa (11);
Cyab(dar amOMHUHUS U XJIOpUJ Oapusi.

3.4. TecroBble 3aaHuA

[To auctmmuinae «Heopranudeckas ¥ aHAIMTUYECKAs XUMUS MPEILyCMOTpE-
HO TIPOBEJICHUE CJICIYIOIINX BHJOB TECTUPOBaHUS: MUCbMeHHOe. O0bEéM OaHKa Te-
CTOBBIX 3a/1aHuii: 5 3aganuii (15 BapraHTOB).

ITucbMeHHoOe TecTUPOBAaHUE.

[TucemenHOe TCCTUPOBAHUC IMPOBOJUTCA IIOCJIC HU3YUYCHHUSA OIPCACICHHOT'O
pa3acia JUCHOUILINHEBL.
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Ilenb TecTupoBaHus: yriiyOuTh, CUCTEMAaTU3UPOBATh U 3aKPEMUTh TEOPETH-
YeCKHe 3HAHUS OO0YYaroIIMXCs; IPOBEPUTh CTENEHb YCBOCHHUS OJHOW TEMbI WJIU
BOIIpoOCa.

Pe3ynbpTaThl TECTUPOBAHMS YUYMTBHIBAIOTCS TPH MPOBEIACHUH PYyOEKHOrO0 KOH-
TPOJISL.
Tectbl 0 TeMe: «KayecTBeHHBIN aHAJIU3»

Bapuanm 1
1. PeareHTOM /17151 OTKpBITHUS KATUOHA HATPUS SIBIISIETCS:
1) K3[Co(NO,)s] 3) Ka[Fe(CN)g]
2) K[Sb(OH)e] 4) Ks[Ni(NO2)s]
2. KayecTBeHHas peakuus Ha HOHBI Fe*3 onmchIBaeTCs ypaBHEHUEM:
1) FeCl; + 3KF = FeF; + 3KCl
2) 2FeCl; + 2K,CO3 = Fey(C0O3)3 + 6KCI
3) 2FeCl; + 3NaOH= Fe(OH); + 3NaCl
4) FeCl; + 3KSCN = Fe(SCN); + 3KCI
3. C momomnisto NaOH MoxHO 00HapY UTh MPUCYTCTBHE B PACTBOPE HOHOB:
1) K* 3) NH4"
2) Ca?* 4) CI
4. Jlns ooHapyxenus Na* mpuMEHSIOT peakiuio:
1) oOmeHa 3) KoMILIEeKCO0Opa30BaHMs
2) OKHCIUTENbHO-BOCCTAHOBUTEIbHYIO  4) 3aMellEHUs
5. Conu HATpUS OKPAIIMBAIOT IIJIaMsl TOPEJIKHU B I[BET:
1) puoneroBsiit 3) xenTbii

2) KpacHbIi 4) 3eneHsblit

3.5. JlaGopaTopHbIe padoThI
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TemaTuka TeM 1abOpaTOPHBIX PAOOT yCTaHABIMBAETCA B COOTBETCTBUU CO
CTPYKTYpOW M cojepkaHueM AucHUIuMHbl «Heopranuueckas U aHanuTHuecKas
XUMUS», IPUBEJICHHON B paboueil mporpamme.

[lepedyens Tem 1a0OPaTOPHBIX PabOT:

1. OcHOBHBIE KJ1acChl HEOPTaHUYECKUX COETUHEHHIM
OmnpeneneHue MOJISIPHON MacChl SKBUBAJICHTA KapOOHATa KaJbIUs
OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
Ornpenenenue TEII0Thl peakuy HEUTpalnu3auuu
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuy OT pa3iudHbIX (PaKkTo-
poB
6. [IpuroroBneHue pacTBOPOB 33JJaHHON KOHIICHTPALIUH

ok W

7. Teopust 3EKTPOTUTUYECKON TUCCOLAIIUN
8. Knaccudukanus KaTHOHOB M aHMOHOB TIO TPYTIIIaM
JIaGoparopHble pabOThl BBIMOIHIIOTCS B COOTBETCTBHM C MeETOAMYECKUMHU
YKa3aHUSIMU IO BBINOJHEHUIO JJa0OpaTOPHBIX padoT no aucuuruinae « Heopranu-
4ecKas U aHAJTUTHYECKAsT XUMUS.

3.6. CuTtyanmoHHbIe 33124

ITo mucnurmue «Heopranudeckas U aHaIUTHYECKAs XUMUD» IPEAYCMOT-
PEHO PEIICHUE CUTYallMOHHBIX 3a/1a4.

CuryanmoHHBIE 33J1a4d PACCMATPUBAETCA KaK KOHTPOJIb YCIIEBAEMOCTH U
MPOBOJUTCS MOCJIE€ U3YUYEHUSI ONMPEAENICHHBIX TeM JUCUHUIUIMHBL. O0bEM OaHKa Ha
KXY TemMy: 12 BapraHTOB 1O 2 3a1a4H.

Tema: IlpurorosJjieHre pacTBOPOB 3aJAHHON KOHLEHTPALUH

Bapuanr 1
1. Jlns 60puOBI ¢ xs0po3oM pacteHui npumensitor 0,2%-i1 pactBop FeSO4

(motHOCTH 1 1/™M1T). Paccumraiite Maccy sxene3Horo kymnopoca, FeSO4*7H,0, He-
oOxonumyto ais npurotoBiienus 500 r Takoro pactBopa. Paccunraiite MOJSpHYIO
KOHIICHTPAIUIO, HOPMAJIbHYIO KOHIICHTPAIUIO U TUTP MOJIYYSHHOTO PacTBOpA.

2. Kakoe xommyectBo MoHOdTOpdochara natpus NaPOsF comepxurcs B
TIOOMKE 3yOHOU MacThl BeCOM 75 T, €clii Ha yIaKoBKe ykazaHo: «CoJiep)KaHue akK-
tuBHOTO (pTopa 0,15%»? CToMaTOIOTH PEKOMEHAYIOT JIJIsl TPO(HIIaKTHUKY Kapreca
€XKEroJIHO MOTPEOISATh B BUJIE 3yOHOU MacThl nmpuMmepHo 1,5 r aktuBHOrO (ropa,

T.€. GTOPUJI-UOHA, CTIOCOOHOTO TUCCOMUPOBATH U BCTYNAaTh B PEaKUU UOHHOTO
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oOMmeHa ¢ 3yOHOM sMaiibto. CKOJIBKO TIOOMKOB 3yOHOM MAacThl HY>KHO HCIIOJIb30-

BaTh B TEUEHUE TOJa, YTOOBI 00ECTICUNTh ATY HOPMY?

3.7. Py0GeskHblil KOHTPOJIb

Bonpocsl pyoe:xxknoro kourpoJsi Ne 1
Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1. ITpenmert u 3anaun xumMu. OOBEKTHI U3YUEHUSI B XUMUHU.

2. ATOMHO-MOJIEKYJISIPHOE YYEHUE B XUMHUH. ATOM, MOJIEKyJ1a. XUMUYECKUE
HJIEMEHTHI.

3. Knaccudukanus BemecTB. AJUTOTPONUS U aJNIOTPOIHbIE MOAU(DUKALIIH.
CwMmecH, IPOCThIE U CIOXKHBIE BEIIECTBA.

4. OtHocUTENbHAs aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.

5. Monb. MonsipHasi Macca BelecTBa.

6. 3aKOH COXpaHEHUS MACChI BEIIECTBA.

/. 3aKOH MOCTOSTHCTBA COCTaBa BEILECTBA.

8. 3akoH 0OBEMHBIX OTHOIICHHWH. 3aKOH ABOTAIpO W CIEICTBUS U3 HETO.
[TocTosiHHas ABorasipo. MonsipHbIii 00BEM Tasa.

9.XapakTepuCTUKN YAaCTHUIl, BXOAAIIMX B coOcTaB aroma. [IpoToHBI H
HEUTPOHBIL.

10.130TOMIBI.

11.KBaHTOBBIE YHCIIa U UX PU3UUECKHUI CMBIC].

12 Tlpaswno Xyuna. [punnun [Naynu.

13.IlepBoHauanbHasi ¥ COBpeMEHHass (POPMYJIUPOBKHU TMEPUOJIUUYECKOTO 3a-
KOHa XxuMu4ueckux aneMmeHToB .M. Menaeneena.

14.CtpykTypa MNEpUOJAMYECKON CHUCTEMbl XUMHUYECKUX 3yeMmeHtoB J[.U.
MenneneeBa: Iepruobl, TPYIIBI U TIOATPYIIIHI,

15.11TonsTre Xxumuueckoi cBsizu. [IpuunHbl 00pa3oBaHUs XUMHUUYECKOW CBSI-
3u. KoBasieHTHas cBs3b (MOJISIpHASA U HETIOJISIPHAS ).

16.BomopoHas 1 MOHHAS CBS3b.

BOleOCbZ 07151 CAMOCMOSIMENIbHO20 U3Y4eHUs

1. DKBUBAJIEHT. 3aKOH DKBUBAJICHTOB.
2. CrtpoeHnue atoma.
3. Meramnyeckas CBA3b.

Bomnpocsl py0eskHOro KOHTpOJIs Ne 2
Bomnpockl, paccmaTpuBaeMbie Ha Ay JUTOPHBIX 3aHSATUIX

1. XuMuueckue peaxiuu, Kiaccuukamus peakiui: 3aMeIIeHus, CoeauHe-
HUS, pa3J0KeHUs U 0OMeHa.
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2. OKHUCIHUTENbHO-BOCCTAaHOBUTENIbHBIE peakiuu. OKUCIEHUE, BOCCTaHOBIIE-
HUE.

3. TUIrbl OKUCIUTENHEHO-BOCCTAHOBUTEIIBHBIX PEAKIIHA.

4. BaxHelre OKUCIUTETU U BOCCTAHOBUTEIIH.

5. CKOpOCTh XUMHUYECKOU peaknuu. DaKkTopbl, BIHUSIONINE HA CKOPOCTh XH-
MHYECKOUN pEaKIIUU.

6. OCHOBHO# 3aKOH XUMUYECKOW KUHETUKH (3aKOH JCHCTBYIOIINX Macc).

7. Karanuz. Karanuzaropsl. Karanutuueckue peakiuu. MHrubuposanue u
WHTUOUTOPBI.

8. BnusiHue TemmepaTypbl Ha CKOpOCThb peakiuu (rpaBuiio Baunt-T'oddda,
ypaBHEHHE AppeHuyca).

9. OOpaTuMble 1 HEOOPATUMBIE PEAKIUH.

10.XuMuueckoe paBHOBECHE.

11.KoHcTanTa paBHOBECHS.

12.1Ipuauun Jle-Ilarense.

13. JlucnepcHbie cucteMbl W ux kiaccudukamus. CrocoObl BbIpaKeHUs
KOHIIEHTpAIlMU PAacTBOPOB (MaccoBasi JOJsi, MOJIApHAs KOHIIEHTpAIus, HOpMaJlb-
Has (IKBUBAJICHTHAsI) KOHIIEHTPALIUS, TUTD).

14. CaoiicTBa pacTBOPOB HEIIEKTPOIUTOB (OCMOC, OCMOTHYECKOE JaBiie-
Hue). 3akoH Baut-I'odda.

15. 3akonsl Payins. Kpuockomnust 1 50y IM0CKOMHUS.

16. Teopust JIEKTPOTUTHICCKOMN TUCCOITHAITIH.

Bonpocwi ona camocmosmenvrozo usyuenus
. CrerieHb OKHUCJIEHUS.

N -

. MonekynspHOCTb peakiuu.

w

. Teopus pactBopos /I.11. Menneneena.

Bonpocsl pyoexHoro kourpoJsi Ne 3
Bonpocul, paccmampusaemvle Ha ayOumopHvix 3aHAMUAX

|

. [IpeaMeT v 3a/1a4v aHATUTUYECKON XUMUU.
. Kitaccudukanus kaTHOHOB ¥ aHMOHOB TI0 Tpymmam. ['pymnmnoBeie pearcH-

N

THI.

3. O0m1as xapaKTeprucTUKa rpaBUMETPUIECKOTO METO/1A.

4. OCHOBHBIE 3Tallbl TPABUMETPUUYECKOT0 aHAIU3A.

5. 'paBumeTpuueckuii paktop (pakrop nepecyéra).

6. TuTprMeTpUYECKHUIl METO]] aHAIHU3A.

7. Turpant. TutpoBanue. Touka PKBUBAJIEHTHOCTU M CIIOCOOBI €€ OIpeje-
nenus. UHAUKaTopsl.
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8 .MeTtoabl TUTPUMETPUUYECKOTO aHAN3A.
9. CranmapTHbIe U CTAaHIAPTU3UPOBAHHBIE PACTBOPHI.
10. Ilocyna B THTpUMETPUUECKOM aHAJIU3E.

Bonpocul ona camocmosmenbHo2o uzyyeHus
1. KadyecTBeHHBIII XUMUYIECKUI aHATTN3 HEOPTAHUYECKUX HOHOB.
2. Knmaccudukamnmsi METOIOB THTPUMETPHUHU.

3.8. IIpomeskyTOUHAsI ATTECTAIUS
KoHnTposs 3a ocBoeHHEeM nuCHUILINHB «Heopranmdeckas u aHaIUTHYECKas

XUMHS» U OIICHKA 3HaHWW 0OydYaroluXcsl Ha 9K3aMEHE MPOM3BOAUTCA B COOTBET-
ctBuU ¢ [lonoxkeHneM o TeKyiieM KOHTPOJE YCIIEeBAEMOCTH U IMTPOMEKYTOUHOM aT-
TeCTallMM 00YyYaroIuxcs Mo 00pa30BaTeIbHBIM MIPOrpaMMaM BBICIIETO 00pa3oBa-
HUs, YTBEpKIECHHOM pemeHneM yuyeHoro copeta @I'bOY BO Caparockuii ['[AY
ot 29.08.2019, nmpotokos Ne 1.

B cooTBeTcTBHHU ¢ yU€OHBIM IUIAHOM IO HampasieHUto noarotoku 19.03.04
TexHonorusa MNpoayKUUHA U OpraHU3alMs 0OIIECTBEHHOTO MUTAHMS BUJ IPOMEXKY-
TOYHOM aTTECTALNH — DK3aMEH.

Llenpro NpOMEXyTOYHOM aTTeCTallui 00YYaloOIUXCsl ABISIETCS KOMILJIEKCHAS
U OOBEKTUBHAsS OLIEHKAa KaueCTBAa YCBOCHHUS UMHU TEOPETHUECKUX 3HAHUM, YMEHUS
CUHTE3UPOBATh NOJIYYCHHBIC 3HAHUS U NPUMEHATh UX K PEIICHUIO MPAKTUYECKUX
3aJa4 IpU OCBOCHMHM OCHOBHOW 00pa30oBaTelIbHOM MPOTpaMMBbl BBICIIETO 00pa3o-
BaHMSI 32 ONPECICHHBINA MEPUOT

DK3aMeH — 3TO BHJI UTOTOBOIO KOHTPOJIS,, KOTOPBIM MpECIenyeT Uelb olle-
HUTb YpOBEHb C(HOPMHUPOBAHHBIX KOMIETEHIMI M IMOJTYYEHHBIX TEOPETUUYECKUX
3HaHMI oOy4arouierocs 3a Kypc, pa3BUTHE TBOPUECKOTO MBIIUICHHUS, TPUOOpeETe-
HUE HaBBIKOB CaMOCTOSITENIbHOM pabOThl, YMEHHE CHHTE3UpPOBAaTh MOJYyYCHHbIE
3HAHMS U IPUMEHATh UX K PEIICHUIO IPAKTUYECKUX 3aa4.

TemaTnka BOIIPOCOB, BLIHOCUMbIC HA JK3aMCH

1. OcHOBHBIE TIOHATHUS XUMHUH: aTOM, MOJIEKYJIa, XUMUYECKHUE SJIEMEHTHI, OTHO-
CUTEJIbHBIE AaTOMHASl U OTHOCHUTEIbHASI MOJIEKYJIIpHAsI MACCHI.

2. OCHOBHBIEC 3aKOHBI XMMHHU: MOCTOSIHCTBA COCTaBa BEIECTBA, COXPAHCHUS
Macc BEIIECTBA, 3aKOH OOBEMHBIX OTHOIICHHUM, SKBHBAJIICHTOB, ABorajpo. Moib
KaKk Mepa KoJuuyecTBa BemlecTBa. MossipHas Macca BeriectBa. [loctositnHast ABora-
JIpO.

3. OCHOBHBIE KJIaCChl HECOPTAHMYECKUX BEIIECTB: OKCUIbI, KUCIOThI, OCHOBAHUS
u conu. Knaccudukanms, XuMudeckre CBONCTBA U CIIOCOOBI TOJTy4YCHUS.
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4. Crtpoenue aroMma. SnepHas mMonelb aTomMa. DJIEKTPOHHBIE YPOBHU U MOJ-
YpOBHH, TOHATHS 00 opOuTansx. KBaHTOBble uMcia U UX (PUINYECKUIA CMBICII.
[IpaBumo 3amoigHEeHUs! IEKTPOHHBIX oOosovek (mpuuuun Ilaynu, npasuino XyH-
na).

5. llepuoanueckuii 3akoH xumMuueckux aemeHToB J[.M. Menpaeneesa (crapas u
HOBasi (popMyIHpOBKa), ero ¢puznyeckuit cMpici. CTpyKTypa MepuoIndeckoi Taod-
JMIBI XUMUYECKUX AJIEMEHTOB (TIEPHObI, TPYIIIIbI, IOATPYIIIbI), 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB 3JIEMEHTOB MO IPyNIaM U MEPUOIAM.

6. XuMHYeCKas: CBA3b: MOJISIPHAs M HEMOJIAPHAS KOBAJICHTHAsl, HIOHHAS, BOJO-
poaHasi, METAJTINYECKasl.

7. OKUCIUTENBbHO-BOCCTAHOBUTENBHBIE MpoLecChl. OKUCIUTENN U BOCCTAHOBH-
Tenu. BaxxHenme OKUCIUTENN U BOCCTAHOBUTEIH.

8. BaeHTHOCTh U CTENEHb OKUCIICHUS.

9. IloHATHE XMMUYECKOM TEPMOJAMHAMUKH. TepMOIMHAMUYECKAS CUCTEMA U €€
XapaKTEPUCTHUKHU.

10. ITonarue sHTanpnuu cuctemsl. Tepmoxumus. 3akoH I'ecca u ciencTBus U3
Hero. TepMOXuMUYecKHe ypaBHEHUS.

11. PactBopbl. PacTBOprMOCTh BemiecTB. MaccoBasi 10J11 pacCTBOPEHHOIO Be-
niectBa. KoHLEHTpanusi: MoJsipHass U HOpMajbHas (9KBUBaJIeHTHas1). TuTp pac-
TBOpA.

12. CBoticTBa pacTBOPOB HEANEKTPOIUTOB. OcMoc. OCMOTHYECKOE JIaBlICHHUE.

13. AnanuTudeckas XUMHsI KaK HayKa O METOJIaX XMMHUYECKOTO aHajn3a Bellle-
CTBa. 3aJaudl aHAJMTHYECKON XUMHUH. 3HAYCHHE aHAIIMTUYESCKON XUMUM. Pa3aenl
COBPEMEHHOW aHAIIMTUYECKOW XUMHHU.

14. Ananutuueckue peakiuu. Kinaccudukaius u XxapaKTepucTUKa aHAIUTHY e-
CKUX peakiuil. OcOOEHHOCTH aHAIUTHUYECKUX peakuui. TpeOoBaHMS K aHATUTHU-
YECKUM PEaAKILIMIM.

15. AnanuTtnueckas KiacCU(PpUKalMs KaTUOHOB U aHMOHOB. OCHOBHBIE aHAJIU-
TUYECKHUE PEAKIIMY KATUOHOB U @aHWOHOB PA3JIMYHBIX TPYIIIL.

16. YyBCTBUTETBHOCTH, CHEIU(GUYHOCTh M CEIEKTUBHOCTh. MeTonbl 0OHapy-
YKEHUS BEILIECTB.

17. | u Il ananuTdeckas rpynmna kaTuoHoB. O0IIas xapakTepucTuka. ['pyrmmo-
BBIE PEATrEHTHI.

18. Il u IV ananutuueckas rpynmna katuoHoB. OO1as xapaktepuctuka. ['pyr-
MOBBIE PEAreHTHI.

19. I'paBumeTpudeckuii meton ananu3a. CylHOCTh TPAaBUMETPUUECKOTO METO-
na ananusa. [locienoBaTelbHOCTD ONEPALMI B TPAaBUMETPUUECKOM aHAIH3E.
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20. IIpenmy1iecTBa ¥ HEAOCTATKU TPaBUMETPHUUECKOTO METO/a aHanmu3a. Tpe-
O0OBaHUS K OCAKIAEMON U TPAaBUMETPUUIECKON Popme.

21. Pacuet pe3ynbTaToB TPAaBUMETPUUECKOTO OINPEICTICHHUS.

22. MeToasl THTpUMETpUYECKOro aHanm3a. Kmaccudukamnusi JaHHOTO MeETofa.
TpebGoBaHus, MpeabABISIEMbIE K PEAKIIUU B TUTPUMETPUUECKOM METOJEC aHaIu3a.
CymHOCTh TUTPUMETPUYECKOTO MeToja aHanmza. O0yacTh MPUMEHEHUS TUTPHU-
METPUYECKOTO METOa aHaIn3a.

23. Crioco0 BbIpa)KE€HUs KOHIEHTpAIMU PACTBOPOB B TUTPUMETPUUECKOM Me-
TOJIC aHAJIH3A.

24. KucnotHo-ocHOBHOE TUTpoBaHue. CyImHOCTh JaHHOTO MeToaa. KucinotHo-
OCHOBHBIC MHIUKATOPHI. Peakiuu, UCcmoiap3yeMbple B KUCIOTHO-OCHOBHOM METOJIe
TUTPOBAHUS, TPCOOBAHUS K HHAM.

25. OKHCIHATENTbHO-BOCCTAHOBUTEIbHOE TUTpOoBaHUE. CyITHOCTh TaHHOTO THT-
poBaHUs. MeTo/| OKHCITUTEIHFHO-BOCCTAHOBUTEILHOTO TUTPOBAHHUS — ITIEpMaHTaHa-
TOMETPHSI.

26. Monomerpus u auxpoMaToMeTpus. NHINKATOPBI, IPHMEHAEMBIE B JAHHBIX
METOo/1ax.

27. TeopeTnueckue OCHOBBI KOMIUJIEKCOHOMETpUYECKOTo TuTpoBanus. Heopra-
HUYECKAE M OPTaHWYECKHE TUTPAHTHl B KOMIUIEKCOHOMeTpuH. [lorpemHocTu Ta-
KOTO BHJIa TUTPOBAHUSI.

28. M3MepuTenpHas MocyJa B THTPUMETPUICCKOM aHAIIN3E, MOATOTOBKA €€ K
MIPOBEICHNUIO aHau3a. TpeOoBaHUs, IPEABSIBISIEMbIC K PEAKIIUIM B TUTPHUMETPH-
YECKOM METOJIe aHaJIn3a.

Oobpa3zen 3x3aMeHALIMOHHOT0 OUJIeTa
MHWHHCTEPCTBO CEJbCKOI'O XO3SIMCTBA
POCCHUIICKOH ®EJEPAIINN
DeepasibHOE TOCYAAPCTBEHHOE 010/I2KeTHOE 00pa30BaTe/IbHOE YUPeKIeHue
BbICILIEr0 00pa3oBaHus
«CapaToBCKMi rOCY1apCTBEHHbIH arPapHbIii YHMBEPCUTET
umenn H.!. BaBusoBa»

Kadenpa «Mukpobuosiorusi, OMOTEXHOJOTHUS U XUMUSD»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o aucuuimae «Heopranmyeckas u aHaauTU4YeCcKas XUMUSD)

1. Tlpenmer u 3a7a4u XUMUU. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

2. AHAIIMTHYECKHUI CUIrHaJl, MCTOYHHUKHU ITOJYUYCHUSA U MCTOJAbI pEruCTpainu.
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3. KakoBbI Macca u KOJIMUECTBO BObI, KOTOPbIE 00OPa30BAIMCH MPU CTOPAaHUU & T
BOJIopoaa?

4. Metoanueckue MaTepuaJibl, ONpeaessiione npoueaypbl OHeHUBAHUA 3HA-
HHMii, YMEHHUH, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypnl OllecHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB
U (MJIM) ONBITA AeATeJIbHOCTH

KoHTposb pe3ynbTaToB 00y4eHUs! CTYAECHTOB, 3TAOB U YPOBHA (OPMHPO-
BaHMs KOMIIETEHIMH 1o AuciuIuinHe «Heopranudeckas 1 aHamuTUYECKast XUMHUS
OCYILIECTBISIETCS Yepe3 MPOBEACHUE BXOJHOTO, TEKYIIETO, pyOeKHBIX, BHIXOJHOTO
KOHTPOJIEH U KOHTPOJISL CAMOCTOSITEIbHON pabOThI

@OopMBI TEKYLIETO, MPOMEXKYTOYHOTO U UTOTOBOTO KOHTPOJISI U KOHTPOJIb-
HBbIE 33JaHUs JJIS TEKYIIEro KOHTPOJIA pa3padarbIBaloTcs Kadeapoil ucxons w3
CHelM(PUKN AUCUUIUIMHBI, U YTBEPKIAIOTCS HA 3aceJaHUuu Kadeapbl.

4.2 Kputepum olleHKU 3HAHMI, yMEHUIi, HABBIKOB U (WJIN) ONbITA J1eSITeJIbHO-
CTH, XapaKTePHU3YIOLINX 3Tanbl ()OPMHUPOBAHUS KOMIIETEHIIUI B Mpouecce
0CBOEeHMS 00Pa30BaTEIbHOI MPOrpaMMbI

OnucaHue mKajabl OLEHUBAHUA JTOCTHKEHUS KOMIIETEHIMI MO AUCHUIIIAHE
TIpUBECHO B TabuIE 6.

Tabnua 6
YpoBeHb OtMeTKa 10 ATHOAITEHOM Onucanue
OCBOEHUS CUCTEME
KOMIIe- (TpoMexyTodHas aTTecTa-
TEHILINU s )*

6bICOKUI | «OTIINY- | «3auTe- | «3aure- | OOydaronuiicss OOHApYX U BCe-
HO» HO» HO (OT- | CTOpOHHEE, CHCTEMaTH4YeCKoe W
JIUYHO)» | TNIIyOOKOE€ 3HaHWE y4eOHOro Mmare-
puana, ymeeT CBOOOIHO BBITIOJHATH
3a/laHusl, TPETyCMOTPEHHBIE TIPO-
IpaMMOM, YCBOUJI OCHOBHYIO JIUTE-
paTypy ¥ 3HAaKOM C JIOTIOJIHUTEIb-
HOW JINTEPATYpPOU, PEKOMEHJIOBAH-
HOM mnporpammoil. Kak mnpasuio,
oOy4Jarouuiicss MposIBISIET TBOpYE-
CKHE CIIOCOOHOCTH B ITOHUMAaHHH,
U3JIO)KCHUH U WCIOJIb30BAHUU Ma-
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YpoBeHb OtmeTKa 1o NATUOATEHON Onucanue
OCBOCHHSI CUCTEME
KOMIIe- (mpomexyTo4Has aTTecTa-
TEHILIUU s )™
Tepuana
oazoevlit | «Xopo- | «3aure- | «3aure- | OOyuaromuiicss 0OHAPYKUII MOJTHOE
10» HO» HO (XO- |3HaHWE y4YeOHOro  MaTepuaia,
pOIIIO)» | YCIEIIHO BBINOJIHSAET MPETyCMOT-
pEHHbIE B MOporpamMMe 3aJiaHus,
YCBOUJI OCHOBHYIO JIUTEpATypy, pe-
KOMEHJIOBaHHYIO B ITporpamme
nopozo- | «ynomie- | «3aure- | «3auyte- | OOydarommiicss OOHapYKUIT 3HAHUS
6blil TBOpH- HO» HO OCHOBHOT'0 Y4eOHOTO Marepuaia B
TEJIILHOY (ymo- | oObeMe, HEOOXOIUMOM ISl Jajib-
BJIETBO- | HEMIIel yueOnl U MpeacTosIIeH pa-
puTenb- | 0OTHI MO MPOQECCUU, CIPABISIETCS
HO)» | C BBIMIOJIHEHUEM IMPAKTUYECKUX 3a-
JaHUM, TPETYCMOTPEHHBIX IPO-
rpaMMoOM, 3HAaKOM C OCHOBHOM JIH-
TEepaTypomu, PEKOMEHIOBaHHOU
IpOrpaMMoOi, JOMYCTUJI MOrpell-
HOCTHU B OTBETE Ha HK3aMEHE W IpHU
BBITIOJTHEHUU  AK3aMEHAI[MOHHBIX
3aJlaHnii, HO 00JIagaeT HeoOXomau-
MBIMU 3HAaHMSIMU JJI1 UX YCTpaHe-
HUS TIOJ PYKOBOACTBOM IIpernojia-
BaTEIIA
— «HEYNIOB- | «HE 3a- | «He 3a- | OOyuaromuiics oOHapyX ua mpoode-
JETBOPH- | YTEHO» | YTEHO | JIbl B 3HAHUSX OCHOBHOI'O Y4€OHOTO
TEILHO» (Heynmo- | Marepuasia, JOMYCTHJI MPUHLIMIIU-
BJICT- | aJbHBIC ONIMOKKA B BBINOJTHEHUU
BOpHU- | IPEAYCMOTPEHHBIX  MpOrpaMMoin
TEJILHO)» | MPAKTUUECKUX 3aJIaHui, HE MOXKET
MPOJIOKUTE OOy4YEeHUE WJIU TpPHU-
CTYIUTh K NpodeccuoHaabHOu Jes-
TEILHOCTH TI0 OKOHYaHHH 00pa3o-
BaTeIbHON oOpraHu3anuu 0e3 Jo-
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YpoBeHb OTMeTKa 1o IATHOAIIIEHOM Omnucanue
OCBOEHHUS CHUCTEME
KOMIIE- (mpomMexXyToYHas aTTecTa-
TEHILIUU s )™

MOJTHUTEIbHBIX 3aHSITHH

4.2.1. Kpurepun OmeHKHM YCTHOIO OTBeTa NPH NMPOMEKYTOYHOM aTTe-
cTanumn

[Ipu oTBeTE Ha BONPOC OOYUYAIOIIHICS TEMOHCTPUPYET:

3HAHMSA: KiIaccu(PUKaIMM ¥ HOMEHKIATypbl HEOPTAaHUYECKUX COCIUHCHUN;
COBPEMEHHOI0 MPEJCTABJIICHUSI O CTPOCHUU aTOMa; OCHOBHBIX MOHSTUN U 3aKOHOB
XUMUH; METOJZIOB ¥ CITOCOOOB BBITIOJIHCHUS KAYECTBEHHOT'O aHAIM3a BEIIECTB U 00-
Hapy>XKCHUE HEOPTaHUYECKUX KAaTUOHOB U aHUOHOB

YMEHHSI: PACCUUTHIBATh KOHILICHTPALIMIO PA3JIMYHBIX BEIIECTB; ONPEICIAThH
TUI XUMHAYECKOUN CBSI3U; NPOU3BOAUTH BBIYUCIIEHUS C UCIIOJIB30BAHHUEM OCHOBHBIX
MOHSATUN U 3aKOHOB XMMUU; MTPOBOJUTH CTATUCTHUECKYIO0 00pabOTKY pe3yJIbTaToB
aHaam3a

BJIaJIcHHE HABBIKAMM: OIPEIECICHUS CTEIICHU OKHCICHUS M BAJICHTHOCTH;
OOHapy>KeHUsI HEOPTraHWYECKUX KATHOHOB W AHUOHOB; pacuéra KOHIEHTpAIUH
Pa3IMYHBIX BEIIECTB; CTATUCTUYECKON 00pabOTKH MOTYyUYEHHBIX JaHHBIX.

Kpurtepum oeHku

OTJINYHO oOyuarouuiicss AeMOHCTPUPYET:

- 3HaHUE MaTepuana: KiaccuduKaus 1 HOMEHKIaTypa HeOpraHu-
YECKUX COEIUHEHHI; COBPEMEHHOE IMPEJICTaBICHUE O CTPOCHHUU
aTOMa; OCHOBHBIE TIOHATHUS U 3aKOHBI XUMUU; METOJIBI U CIIOCOOBI
BBITIOJTHEHUSI KQUECTBEHHOTO aHaJIM3a BEIIECTB U OOHApYKCHHE
HEOPraHMYECKUX KAaTUOHOB U aHHOHOB, MPAKTUKH MPUMEHEHHS
MaTepuasa, UCUEpIbIBAIOIIE M IOCIEA0BATEIbHO, YETKO U JIO-
TUYHO M3JaraeT MaTepuall, XOpollo OPUEHTUPYETCS B MaTepua-
Jie, He 3aTPYIHAETCS C OTBETOM NP BUIAOU3MEHECHUU 3a/TaHHI;

- YMEHHME pacy€Tra KOHLIEHTPALMHU PA3TMYHBIX BEIIECTB; OMpeJe-
JIEHUS THUTIOB XUMHUYECKOM CBSI3M; BBIYUCICHUS C UCIOJIb30BAHU-
€M OCHOBHBIX TMOHATUH U 3aKOHOB XMMHUU; CTaTUCTHYECKOW 00-
paboOTKH pe3ylbTaTOB aHAIU3a, MCIIOJb3ys COBPEMEHHBIE METO-
JIbl U TIOKA3aTEeIN TAKOM OLIEHKU;

- YCIEIIHOE U CUCTEMHOE BJIaJICHHE HaBBIKAMU OTIPENICTICHUS CTe-
TIEHU OKHCIICHUS ¥ BAJIGHTHOCTH; OOHAPYKEHUS HEOPTaHUIECKIX
KaTHOHOB U aHWOHOB; pacuéTa KOHIICHTPAIIUN Pa3IUIHBIX Be-
IIECTB; CTATUCTUYECKONH 00pabOTKH MOTYYSHHBIX TAHHBIX

XOopo1io 00ydJaronuics 1eMOHCTPUPYET:

- 3HaHME MaTepuala, He JIOMYCKAEeT CYIIECTBEHHbIX HETOUYHOCTEH;

- B IIEJIOM YCIICIIHOE, HO COJIep KAIlNe OTAEIbHbBIE MPOOEIIbI, yMe-
HUE pacyéTa KOHILIEHTPALMU PA3JIMYHBIX BEIIECTB; ONpPEAEIECHUS
THIIOB XMMHYECKOM CBSI3H; BBIYMCIICHHS C HCIIOJb30BAaHHUEM OC-
HOBHBIX TOHSTUN U 3aKOHOB XUMUH; CTATUCTUUYECKON 00pabOTKH
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pe3yJIbTaTOB aHAJIN3a, UCIIOJIb3Ys COBPEMEHHBIE METO/IbI U TTOKA-
3aTeId TaKOl OLICHKU;

- B IIEJIOM YCIICIITHOE, HO COoJIeprKallee OTACIbHBIC TPOOEIIbI UITH
COIPOBOXKAAIOIIEECS OT/ICTHHBIMU OIIMOKAMU BJIa/ICHUE HABBI-
KaMH CTCTICHU OKUCJICHUS ¥ BaJCHTHOCTH; OOHAPYKEHHUS HEOP-
FaHUYECKUX KATUOHOB Y aHWOHOB; pacuy€Ta KOHLECHTPALMU pa3-
JINYHBIX BEUIECTB; CTATUCTUUYECKONW 00paOOTKH MOTYICHHBIX
JaHHBIX

Y/10BJIETBOPHUTEJIHHO

0o0y4aromuics AeMOHCTPUPYET:

- 3HaHUSA TOJIBKO OCHOBHOI'O MaTepuasa, HO He 3HaeT JeTalel, J10-
MyCKaeT HETOUHOCTH, JOMYCKAeT HETOYHOCTH B (JOPMYTUPOBKAX,
HapylIaeT JOrM4eCcKyIo MOCIEA0BATEIbHOCTD B U3JI0KEHUU TIPO-
IrPaMMHOTO MaTepHuaa;

- B II€JIOM YCIEIIHOE, HO HE CUCTEMHOE YMEHHE pacuyéTa KOHIEH-
TpalMK Pa3IMYHbIX BEHIECTB; OMPEIEICHUS TUIIOB XUMUYECKOM
CBSI3U; BBIYHMCIICHHS C UCTIOJIB30BAaHIUEM OCHOBHBIX MOHSTHH U
3aKOHOB XMMHHU; CTATUCTHYECKOI 00pabOTKH pe3ybTaToB aHa-
JIU3a, UCTIONB3Ysl COBPEMEHHBIE METO/IbI U TTOKA3aTeNId OLEHKU
pacuéra pa3InyHbIX XapaKTEPUCTUK;

- B II€JIOM YCIEIIHOE, HO HE CUCTEMHOE BJIa/ICHUE HaBbIKaMU
OTIpe/ieNICHUs CTETICHU OKUCIICHUS U BAJIEHTHOCTH; OOHAPY>KEHUs
HEOPraHUYECKNX KaTHOHOB M aHMOHOB; pacuéTa KOHLEHTPAIUU
Pa3IUYHBIX BEUIECTB; CTATUCTUYECKOM 00paOOTKU MOTyUYEHHBIX
JAHHBIX

HEYIOBJIETBOPUTEJIBHO

oOyuaronuics:

- HE 3HAeT 3HAYUTEIbHOW YacTHU MPOrpaMMHOI0 MaTepHaa, Iioxo
OpPUEHTUpPYETCs B MaTepHaje. Kiaccu(ukaluus U HOMEHKIATypa
HEOPraHUYECKUX COEAMHEHUN; COBPEMEHHOE IPE/CTaBICHHUE O
CTPOEHHMM aTOMa; OCHOBHBIE IOHATUSA M 3aKOHBI XUMHUHU; METO/BI
U Cc1IOCOOBI BHIMOJIHEHHS] KaYECTBEHHOI'O aHalln3a BEIIECTB U 00-
HapyXCHHE HEOPTaHWYECKUX KAaTUOHOB M AHUOHOB, HE 3HAET
MPaKTUKy MNPUMEHEHUs MaTepuaia, JOMYCKAeT CYIIECTBEHHbIE
OIIIMOKH,

- He yMeeT UCMOJb30BaTh METO/IbI U MPUEMBI pacuéTa KOHLIEHTpa-
LUU Pa3JIMYHBIX BEUIECTB; ONPEACIECHUS TUIIOB XUMUYECKON CBSI-
3M; BBIYMCIICHUS C UCIOJIb30BAaHUEM OCHOBHBIX MOHSTHUN U 3aKO-
HOB XMMMHU; CTaTUCTHUYECKOW OOpaOOTKM pe3ylbTaTOB aHAIM3a,
JIOTTYCKaeT CYLIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJIBIIMMHU
3aTPYy/IHEHUSIMH BBINOJIHAET CaMOCTOATENbHYIO paldoTy, 00b-
UIMHCTBO 3aJjaHUi, IPEeIyCMOTPEHHBIX MPOrpaMMON JUCLHUILIU-
HbI, HE BBINOJIHEHO;

- oOyuarouuiicss He BIaJeeT HaBbIKAMM OIPEAEJICHUS CTEINEeHU
OKHCIICHUS M BaJEHTHOCTH; OOHAapY)KEHUs HEOPraHWYECKHX Ka-
THOHOB M aHHOHOB; pacuéTa KOHLEHTPalUU pa3IUYHbIX Be-
IIECTB; CTATHCTUYECKON 0OpabOTKM IMOJIyYeHHBIX JIaHHBIX, J10-
MyCKAaeT CYIIECTBEHHbIE OMIMOKH, C OOJIBIIMMH 3aTPYAHEHUSIMU
BBINOJIHAET CaMOCTOSTENIbHYIO pPaboTy, OOJBIIMHCTBO Mpeny-
CMOTPEHHBIX MPOTrpaMMON JUCIUIIINHBI HE BHINIOJIHEHO
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4.2.2. Kputepuu olleHKH BBICTYIUICEHUS € JTOKJIAJ0M

[Tpu moaroToBKe NOKIaAa 00yUYaIOMIMNACS IEMOHCTPUPYET:
3HAHMSA: MaTepuana, KOTOPbIii HEOOXOIUM JIJIsl TIOJTHOTO TIOHUMAHUS U U3JTI0KECHHUS
TEMBI JI0KJIa/1a
YMEHMSI: UCIIOJIb30BAHUS Pa3IMYHBIX UCTOUHUKOB MH(POpManuu (yueOHbIE 1MOCO-
Ousl, SPHIMKIIONIEANH, CIIPABOYHBIC MaTepHAIIbl, JJIEKTPOHHBIE PECYpCHI), MPOBEIe-
HHUE €€ KpUTHUYECKOro aHaiu3a, 000OLIEeHUs] MaTepUasoB, NOJIYYEHHBIX B Pe3yib-
TaTe MPOBEACHHOMN PabOTHI
BJIa/leHHe HABbIKAMMU: TIOMCK HAy4YHOU MH(OpMAIMK 1O TeMe JAO0KIaja.

Kpurepuu oneHku 10Kjaajaa

OTJIHYHO 00yyaroIuncs 1eMOHCTPUPYET:

- 0603HaueHue MpoOIeMbl 1 000OCHOBAHHE aKTYyaJIbHOCTH BBIOpaHHON
TEMbl, KPaTKU aHaJIM3 pa3IMYHBIX TOYEK 3pPEHUs Ha paccMaTpuBae-
MYIO TPOOJIEMY ¥ JIOTHYHOE U3JI0KEHNE COOCTBEHHOW TIO3UIINHY;

- yeTkoe (hOpMUPOBAHHE MBICIH, [1OCIEA0BATEIBLHOE U SICHOE U3J0-
KEHHE MaTepuaia, MpaBUIbHOE WCIOIh30BAHWE TEPMUHOB U TIOHS-
TUH,

- MIOJIHOE PAaCKpPBITUE TEMBI, COONIIOICHUE TPEOOBAHUN K BHEIIHEMY
0(hOPMIICHHUIO

XOpo1Io 00ydJarouuics 1eMOHCTPUPYET:

- BBINIOJIHEHHWE OCHOBHBIX TPeOOBaHUM K JIOKJIALy M €ro 3alluTe, HO
MIPYA 3TOM JOMYIIEHUE HETOUETOB;

- HETOYHOCTH B M3JIOKEHUHU MaTepuaa;

- OTCYTCTBHE JIOTUYECKOMN MOCIEA0BATEIbHOCTH B CYKICHUSX;

- ynyuieHus B 0hopMIeHIH;

- HE TOJIHBIE OTBETHI Ha JIOTOJHUTENIbHBIE BOMPOCHI MIPH 3aILUTE J10-
Kjaaa

Y0BJIETBOPHUTEJIBHO oOy4aromuicss AeMOHCTPUPYET:

- YACTUYHOE OCBEILEHUE TEMBI;

- JonyieHne (PaKTUYECKUX OIIMOOK B COJIEpKAHWUU JOKJIana WIIH
IIPU OTBETE HA JIONOJIHUTEIbHBIE BOIPOCHI;

- OTCYTCTBHUE BBIBOJIA BO BpeMsl 3aIUThI JOKIaaa

Hey/JI0BJIETBOPUTEJIBHO | OOydYaromMics:
- He pacKpbIBaeT TeMy JOKIaJa;
- OOHapy)XMBAeT CYIIECTBEHHOEC HETIOHUMAHKE ITPOOJIEMBI

4.2.3. Kputepun o1leHKH BBITIOJTHEHUSI TECTOBBIX 3aJaHU I

[Ipu BBINOTHEHUH TECTOBBIX 3aaHUN 00YUAIOIIUIICS JEMOHCTPUPYET:
3HAHMA: XUMUYECKUX TEPMHUHOB M XUMHUYECKUX IOHATUM U YMEHHE HUX TIIPUME-
HSATB;
YMEHMSI: TIPUMEHSTh MOJYUYEHHbIE 3HAHUS U1 BBINOJIHEHUS 3aJaHUN, COAEPXKa-
IIUX BOMPOCHI, CBA3aHHBIE C M3YYEHHBIM MATEpHAJIOM U TPEOYroIue TIyOOKOro
OCMBICJIEHHUS, IIPOU3BOAUTH HECIIOKHBIE PACUETHI;
BJIaJIeHHEe HABBIKAMM: B 00JaCTH XMMHYECKUX HAYK, TO3BOJISIFOIINX MPUMEHSTH
WX TP OCBOCHHUH JIPYTUX JUCIMIUIMH 00pa30BaTEIBLHOTO ITUKIIA U TOCISTYIOIICH
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npoecCUOHaNbHOM eI TeIbHOCTH.

Kpurtepuu onieHK# BbINOJHEHUS TECTOBbIX 3a1aHU

OTJIMYHO 00ydJarouuics 1eMOHCTPUPYET:
- BJIaACHUC TepMI/IHOJIOFPIGfI; MMpaBUJIbHO HCIIOJIB3YCT HAYYHBIC
TEPMHHBI
XOpo1Io 00yJarnuics 1eMOHCTPUPYET:

- TPOYHBbIC TEOPETUUYECKHE 3HAHMS, BIaJICHUE TEPMUHOJIOTHEN, HO
MIPH 3TOM JIeTIaeT HECYIIECTBEHHBIC OMIMOKH, KOTOpPBIE OBICTPO
WCIPABIIAET CAMOCTOSTEIBHO WM MPH HE3HAYUTEIbHON KOppeK-
LIUU MIPEnoaBaTeieM

YIOBJIETBOPHTEIbHO 0o0y4aromuics AeMOHCTPUPYET:

- HeriayO0OKHe TeOopeTHYecKhe 3HaHws, ci1abo chopMupOBaHHBIC
HaBBIKM aHAJIM3a SBJICHUH M IMPOIECCOB, HEIOCTATOYHOTO yMe-
HUA AC€JIaTh apryMCHTHPOBAHHBIC BbIBOJAbI, HC NOCTATOYHOC CBO-
00/IHOE BIIaJICHUE TEPMHUHOJIOTUEH

HEYJI0BJIETBOPUTEIbHO | OOy4aroIIUNCS IEMOHCTPUPYET:
- HE3HAHUE TEOPETUYECKUX OCHOB IIpeIMETa, HE YMEHUE JeNIaTh ap-
T'YMEHTHUPOBaHHBIEC BBHIBOJIBI, c1a00€ BlIaJJleHHEe TEPMUHOJIOTHEN

4.2.4. Kputepum olleHKH JIadOpPaTOPHBIX padoT

[Ipu BeINOTHEHUH T1a00PATOPHBIX pAOOT O0YUaAIOIIHUICS TIEMOHCTPUPYET:
3HAHUSI: TEOPETUUYECKUX TMOJIOKCHH, HEOOXOANUMBIX JIJIsl BHITTOJHEHUSI pabOThI, U
IPABUJI €€ BBIIOJIHEHUS;
YMEHHsI: IPOBOJAUTH HEOOXOAUMBIE PACUETHI; MPOBOJUTH aHAIN3 MOJYyYEHHBIX pe-
3yJbTaTOB, JIeJaTh BHIBOJBI M 0000111eH s, 0OPMIIATH OTYET O padoTe.
BJIa/leHHe HABBIKAMM: BBIIIOJIHEHUS SKCIEPUMEHTA, pabOThl ¢ XUMUYECKUMU pe-
aKTUBaMH, HA XUMUYECKUX MTPUOOpax u 000py10BaHUMU.

Kpurepnu onieHKH BbINOJHEHUS Ja00PaTOPHBIX padoT

OTJIUYHO 00y4arOIUICs IEMOHCTPUPYET:

- TOJIHOCTBIO M TPABWIJIBHO CJHIENaHHYI0 paboTy; NpaBUIIbHBIE
HaOJIOZIGHUsT W BBIBOJBI; OCYIIECTBIICHHE HKCIEPUMEHTa  TI0
IUTaHY C Y4E€TOM TEXHHUKHU 0€30MacCHOCTH U MpaBUil pabOTHI C Be-
1IeCTBAMU U 000py/IOBaHUEM

X0poLIo 00yJaroImuics: 1IeMOHCTPUPYET:

- TPaBUJIIBLHO BBIMOJIHEHHYIO paboTy, MpaBUIIbHbIE HAOIIOJEHUS U
BBIBOJIbI, HO MPHU 3TOM IKCHEPUMEHT MPOBEAEH HE IMOJHOCTHIO
WIM JIOMYIIEHbl HECYIIECTBEHHbIE OLIMOKM B paboTe C Bellle-
CTBaMHU U 000pYAOBaHHEM

YAOBJIETBOPHUTEIbHO 00yYaroIuics: 1EMOHCTPUPYET:

- HE MEHee 4YeM HalloJIOBUHY BBIIIOJHEHHYIO padoTy WM JOMyIle-
HUE CYIIECTBEHHON OLIMOKHM B XOJ€ AKCIEpUMEHTa B OOBsCHE-
HUM, B 0()OpMIIEHUU pabOThl, B COONIONEHUH NPaBWJI TEXHUKU
0e30MacHOCTH Ha paboTe ¢ BEleCTBaMU U 000pyI0BaHUEM
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4.2.5. Kputepyu olleHKH CUTYallMOHHBIX 32/1a4

[Ipu BBINOJHEHUU CUTYAIIMOHHBIX 33724 00y4aromuics JEMOHCTPUPYET:
3HAHMA: OCHOBHBIX IMOHSATUN M 3aKOHOB XMMHUHU JUIsl PEIICHUS 3a/ad B 00JIACTH
npodecCUOHaNbHOM eI TeIbHOCTH;
YMEHHUS: MPOBOJUTH PacUYEThl MO XUMUYECKUM (POpMyJiaM M YpaBHEHHUSAM peak-
1Mi; BIOOpa alropuTMa pelieHus 3ajiay; pacCTaHOBKH KOA((UIIMEHTOB B ypaB-
HEHUSIX XUMHUYECKUX PEAKIUI COTJIACHO 3aKOHY COXPAHEHUS MACCHI;
BJIaJleHHE HABBIKAMU: BBIMOJHEHUS KOJIUYECTBEHHBIX PACUETOB.

KpnTeplm OICHKH BBINMOJHCHUA CUTYAIITMOHHBIX 3a1a4

OTJIMYHO 00y4aroIHUIACs JEMOHCTPUPYET:
- B JIOTUYECKOM PACCYXJCHUH M PEIICHUH HET OIMMOOK, 3aaaya

peICHa paliiOHaJIbHBIM crocooom

XO0pOIOo oOyJaronuicst AeMOHCTPUPYET:
- B JIOTUYECKOM pACCYXJCHUU U PEHICHHH HET CYIIECTBEHHBIX

oMOO0K, HO 3ajlaya pelleHa HepalMoHAIbHBIM CIIOCOO0M, WM J0-
MYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK

YAOBJIETBOPHUTEILHO 00yyYaroIuics 1eMOHCTPUPYET:
- B JIOTHYECKOM PACCYKJIEHUU HET CYLIECTBEHHBIX OLIMOOK, HO J10-

IMyHieHa CYICCTBCHHAA oIInOKa B MATEMAaTHYECKUX pacdeTax

4.2.6 Kputepuu olleHKM NUCLMEHHOTO ONPoca
[Ipu nmucekMeHHOM ompoce 0OYYAIOIINIICS TEMOHCTPUPYET:
3HAHMA: MaTepuasa, IPaKTUKU IPUMEHEHUS MaTEPHUAIIA;

YMEHHUS: TI0JIb30BaThCSI OCHOBHOM, JOMOJHUTEIBHOW U CITPABOYHOU JINTEPATYPOU
10 BOMpocaMm OOIel, HEOPraHUUECKON M aHATMTHYECKOM XMMHUU, XUMHUUYECKUMU
TEpPMHUHAMU;

BJIaJleHHe HAaBbIKaMH: paOOThl C HEOPTAaHMYECKUMH BEIIECTBAMU; BBITIOJHEHUS

Ppa3JIMYHBIX aHAJIM30B aHAJIUTUUYCCKUMHU MCTOJaMU.

Kpurepuu ouieHKH NMCbMEHHOI0 OIIpoca

OTJIMYHO 00yyaromuncs 1eMOHCTPUPYET:

- 3HAHME MaTepualia, NMPAaKTHUKW NPUMEHEHHs MaTepuaia, hcuep-
MIBIBAIOLLE U TIOCJIEA0BATENBHO, YETKO U JIOTUYHO U3JIaraeT Mare-
puai, XOpoIo OPUEHTUPYETCS B MaTepHalle, HE 3aTPYIHAETCS C
OTBETOM IIPU BUJIOU3MEHEHUU 3aJaHUN;

- YMEHHE MOJb30BaTbCsl OCHOBHOM, JOIOJHHUTEIBHON U CIPaBOY-
HOMW JIUTepaTypoi 1Mo BompocaMm 001Iel, HeOpraHMYeckon 1 aHa-
JIUTAYECKON XUMHUH, XHMHUYECKUMU TEPMUHAMU;

- yCIEUIHOE M CUCTEMHOE BJaJIeHHe HaBbIKaMM pabOThl ¢ Heopra-
HAYECKMMH BEIIECTBAMU; BBIIIOJIHEHUS PAa3JIMYHBIX aHAJIU30B
AQHAJIMTUYECKUMHU METOAaMU;

- BCE€ BONPOCHI PACKPBITHI OJHOCTBIO U KOPPEKTHO, MaTepUal U3-
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JIOKCH JIOTUYHO, 'PaMOTHO.

X0po1110

00ydJaronuics 1eMOHCTPUPYET:

3HaHUE MaTepUalla, He JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTE;
B II€JIOM YCIEIIHOE, HO COJeprKalliee OTACIbHBIE MPOOebl, yMe-
HUE€ TI0JIb30BaThC OCHOBHOM, JIONOJIHUTEIBHON U CIPABOYHOMN
JUTEpaTypoOl O BOIPOcaM O0IIel, HEOPraHNIECKON U aHATTUTH-
YECKOM XMMUU, XUMHUYECKUMU TEPMUHAMU;

B IIEJIOM YCIIEIIHOE, HO COJepXKallee OTJeNbHbIE MPOOEIbl WIN
COIIPOBOXKAAOIIEECs OT/EIbHBIMU OIIMOKAMU, BIIaJICHHE HAaBbI-
KaMu paGOTH C HCOPraHMYCCKHMMH BCUICCTBAMU, BBIIIOJHCHUA
Pa3JINYHBIX aHAJIU30B AHATUTUYECKUMHU METOJIaMH;

BCE BOIIPOCHI PACKPBITHI, MATEPHAI U3JI0KEH JIOTUYHO.

Y/10BJIETBOPHUTEJIHHO

o0y4aromuics AeMOHCTPUPYET:

3HaHUE TOJIKO OCHOBHOI'O Marepuaia, HO He 3HaeT JeTaiei, 10-
MTyCKaeT HETOYHOCTH, JIOMTYCKAaeT HETOYHOCTH B (DOPMYITHPOBKAX,
HapylaeT JOrMYEeCKYI0 MOCIIEI0BATENbHOCTh B U3JI0KEHUU TIPO-
rpaMMHOI0 MaTepuana;

B 1I€JIOM YCIICIIHOE, HO HE CUCTEMHOE YMEHHUE I0JIb30BaThCA OC-
HOBHOM, JOMOJIHUTENIBHON M CIPABOYHOM JIUTEPATYPOMl MO BO-
nmpocaM 001eil, HEOPraHUYECKOW M aHATUTHYECKOW XUMUH, XU-
MHYECKUMHU TEPMUHAMMU;

B 1IEJIOM YCIIELIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMH pa-
OO0TBI C HEOPraHUYECKHUMH BEIICCTBAMH; BBITIOJIHCHHUS Pa3JINy-
HBIX AHAJIM30B AHAIUTUYECKUMH METOJIAMU;

BCE BOIIPOCHI PACKPBITHI, HO UMEIOTCS CEPbE3HBIE HETOYHOCTH.

HEYAOBJICTBOPUTECJILHO

oOyyJarouuics:
HE 3HAeT 3HAYUTEIIFHON YacTH MPOrpaMMHOTO MaTepuaia, IUI0XO

OPUCHTHUPYCTCA B MATCPUAJIC, HC 3HACT MPAKTUKY IIPUMCHCHUA Ma-
TCpHaJIa, JOIMYCKACT CYIICCTBCHHBIC OH_II/I6I(I/I;

HE YMEET MO0JIb30BaThCsl OCHOBHOM, JOIIOJIHUTEIBHON U CIIPABOY-
HOM JIUTepaTypol 1Mo BompocaM oOIIel, HeopraHuueckon 1 aHa-
JIUTUYECKON XUMUH, XUMHUYECKUMU TEPMUHAMU;

HE BJIaJIeeT HaBbIKaMH pabOThl C HEOPTaHUUYECKUMH BEIIECTBAMU;
BBIITOJIHEHUS PA3JIMYHBIX AHAIN30B AHAIUTHYECKUMU METO/IAMY;

HE BCE BOIIPOCHI HE PACKPBITHI, UMEIOTCS CEPbE3HBIE HETOYHOCTH.

4.2.7. Kputepum OlleHKH BBINOJHEHUSI KOHTPOJIbHBIX PadoT
[Ipu BBITIOJIHEHUN KOHTPOJBHBIX Pa0O0T O0YUaIOLIUIICS 1€MOHCTPUPYET:
3HAHMA: TEOPETHYECKOr0 MaTepuala U OCHOBHBIX XUMHUYECKUX IOHSTHUH,

3aKOHOB U T€OPUU;

YMEHMA: NCIIOJB30BATh IJIA PEHICHUS IPUKIAAHbBIX 3a/la4 OCHOBHBIC XUMHNYEC-

CKHEC 3aKOHBI U ITOHATHA,

BJAaJ€HNEC HABbIKAMMU: OIITMCAaHUs OCHOBHBIX XUMHWYECCKUX SIBJICHUM U peaic-

HUA THUITIOBBIX 3a1a4.
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KpuTepun olieHKH BbINOJHEHHsI KOHTPOJbHBIX paboT

OTJIHYHO

00y4Jaromuicst JeMOHCTPUPYET:
- OTBETHI Ha BCE TEOPETHYECKUE BOIPOCHI JaHBI IIOJIHO;
- 3aJaY¥ PEIUECHB! BEPHO, XOJ PEIICHHS IIOSICHEH.

XOpOoIIo

o0ydaromuiics 1eMOHCTPUPYET:

- OTBETH! Ha BCE TEOPETHYECKHE BOIPOCH! JAHbI C HEKOTOPHIMH He-
JOYETaMH;

- 3ajla4yd pelIeHbl BEPHO, XOJ PEIICHHUS ITOSICHEH.

YAOBJETBOPHTEIbHO

o0y4Jaromuiics AeMOHCTPUPYET:

- OTBETHI JaHbl HA TEOPETUYECKHUE BOIIPOCH! HE IOJTHOCTHIO;

- XOJ pelleHus 3a7ay BhIOpaH NpPaBUIBHO, HO JONMYLIEHBI rpyObIe
OIIMOKU B pacyeTax.

HEYJIOBJIETBOPHTEIbHO

oOyJaromuics:

- HEe pPacKphITO OCHOBHOE COIEP)KAHUE TEOPETHYECKUX BOIPOCOB
3aJaHuUS;

- s pelleHHs 3a/ad HeNpaBHJIBHO BbIOpaHa GopMyJia, JOMYIIECHBI
rpyOble omMOKM B pacuerax.

Paspabomuux: ooyenm, Konopawoea, A.B.
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