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1. Ilepeyenb KOMIIETEHIMI C YKa3aHHeM 3TANoOB UX (JOPMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B PE3YIIbTATC U3YUCHHUA NUCHTUILIINHBI ((HeOpFaHHqCCKaH XUMUI» 06yan0HlHCCH,

B cootBeTcTBUU ¢ PI'OC BO mno nampasienuto noarorosku 19.03.04 Texnonorus mpo-
OYKIIMA W OpTaHHU3aIus OOIIECTBEHHOTO MUTAHUS, YTBEPKISHHOTO MPHKa30M MUHHU-
crepctBa oOpa3zoBanus v Hayku P® ot 12.11.2015 1. Ne 1332, popmupyroT ciemyromniue

KOMIIETEHIINH, YKa3aHHbIe B Ta0auIe 1.

Tabnuua 1

®opMupoBaHUEe KOMIIETEHIUIl B Ipolecce U3yYeHHUs TUCIHUIIUHbI

«Heopra}mqeclcaﬂ XUMMUA»

Komnerennus CrpyKTypHbBIE Oransl popmu- | Buasl 3aus- | OueHouHbIe cpe-
Kon Haumenosa- 3JIEMEHTBI KOM- | POBaHUS KOMIIE- THH IS CTBa JIJIsI OLICHKH
HHUE NEeTeHIUH (B pe- | TEHLUH B Ipo- dopmupoBa- | ypoBHs chopmMupo-
3yJlbTaTe OCBOE- | IIECCe OCBOCHHS | HUS KOMIIe- BAaHHOCTH KOMIIE-
HHUS TUCIUILIN- OIIOII (ce- TEHIINU TEHIINU
HBI 00yJaroIun MECTp)
JIOJDKEH 3HATh,
yYMETb, BIQ/IETh)
1 2 3 4 5 6
[IK-24 | «ctocoOHO- 3HaeT: (QyH7a- 1 JIEKLIMH, Ja- Hoxnan, nabopa-
CTBIO TIPOBO- | MEHTAJIbHBIE OopaTopHble | TOpHas padoTa, C
JTUTh  HCCIIe- | pa3fienbl  Heop- 3aHATHS TECTUPOBAHHUE,
JIOBaHUS 110 | TAaHMYECKOM, MMMCHMCHHBIMN
3aJITaHHON Me- | aHATUTHYECKOM, ONpoC, YCTHBIN
TOJAUKE U aHa- | OPTAaHUYECKOM, OTpOC, CUTYaIOH-

JTU3UPOBATH
pe3yJIbTaThl
JKCIEPUMEH-
TOB»

¢busnueckoit  u
KOJUIOUJTHOU XU-
MUH;  XHMHYE-
CKHE DJIEMEHTHI U
WX COEIWHEHHS;
METOABl U Cpe-
CTBa XMMHUYECKO-
T'0 UCCJICIOBAHUS
BEIIECTB M UX
MPEBPAIICHU I

yMeeTr: IIpOBO-
JOUTh pac4€Thl
KOHIICHTPaINU

pacTBOpOB

JIMYHBIX

pas-
coenu-
HEHUH; ompene-
JITh H3MEHEHUS
KOHIEHTPALHI

pacTBOpPOB
MPOTEKaHUU XH-

pu

MHYECKHUX peak-
LHI; TMPOBOJIUTH

OYHCTKY BC-

HbIE 33/1a4H, KOH-
TpoJbHas paboTa




IeCTB B Jiabopa-
TOPHBIX YCIIOBH-
X

BJIaJieeT: HaBEI-
KaM{  BBIIOJIHE-
HHUS XUMHYECKUX
J1a00paTOPHBIX
omepanuii;  Me-
TOJAMH OTIpeie-
JICHUS  KOHIICH-
Tpauud B pac-
TBOpax; METoJla-
MH CHHTE3a He-
OpPraHUYECKUX
COCTUHEHUN

[Ipumeuanue:

Komnerenmus [1K-24 — Taxxe popmupyercs B X0/1e OCBOSHHUS TUCIUILIMH: aHa-
JUTHYECKAs XUMUS U PU3NKO-XUMHUYECKUE METO/Ibl aHAIN3a, OpraHndeckast Xumus, pu-
3UYecKas U KOJUIOUAHASI XUMUsI, OMOXUMUS, MUKPOOUOJIOTUS MTUIIEBBIX POAYKTOB, M€-
TOJIbI UCCIIEJOBAHMSI ChIPhS U MUIIEBBIX NPOAYKTOB, HAYyYHbIE OCHOBBI pa3pabOTKH TeX-
HOJIOTUH M NPOAYKIMH OOLIECTBEHHOI'O MUTAaHMsI, METOJOJOTUsl pa3paboTku, anpoda-
sl 1 oOpMIIEHNE Hay4YHBIX UCCIIEOBAaHUN B cpepe TEXHOJIOTUU OOLECTBEHHOTO MHU-
TaHWs, CTPYKTYpa MUIIEBBIX CUCTEM KYJIMHAPHOW NPOMYKLIMH, KAYECTBO U AHAIN3 IU-
LIEBBIX CHCTEM KYJIMHApPHOW MPOAYKLHMH, a4 TAKXKE B XOAE MPOXOKICHUS NPOU3BOI-
CTBEHHON NPAKTUKH: HAYYHO-HCCIIEAOBATENbCKas padboTa, MpeaJuIJIOMHas MPaKTUKA,
3alllMTa BHIMYCKHOM KBaNIM(PUKALMOHHON padOThl, BKJIOYas MOJATOTOBKY K IpOLEIype
3aIIUTHI U POLEAYPY 3ALIUTHI.

2. Onucanue moka3sareJieid ¥ KpUTEpHEB OLICHMBAHMS KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHUs, ONIMCAHHUE HIKAJ OLlEHUBAHUS

HepequL OLICHOYHbIX MaTE€pHuajioB

Tabmuma 2

No HanmenoBanue
/I | OLIEHOYHOI'O MaTe-
puasa

Kparkas xapakrepuctuka
OLICHOYHOI'0 MaTepuaia

[IpencraBinenue OLEHOYHO-
ro cpeactsa B OM

1 JIOKJIaJ

MPOYKT CAMOCTOSITEIb-
HOM paboThI 0Oy4aroIIe-
rocs, IPeaCTaBIISIIOIIUN
co00¥t myOJIMYHOE BHI-
CTYIIJICHUE TIO TPEJICTaB-
JICHUIO TIOJYYCHHBIX pe-
3yJIbTaTOB PEIICHUS

TEMBI JOKJIaJ0B




/o

Haumenosanue
OII€EHOYHOI'0 MaTe-
puana

Kpatkas xapakrepucruka
OLICHOYHOTr'0 MaTepuana

[IpencraBiieHure OlIeHOYHO-
ro cpeactsa B OM

OTIpe/IeNIEHHON yueOHO-

MPaKTUYECKOH, YIEOHO-
MCCIIE0BATENBCKON WIH
HAay4YHOMU TEMBI

YCTHBIN OIIPOC

CPEIICTBO KOHTPOJIS, Op-
TaHN30BaHHOE KaK CTICIH-
anbHas Oecena meaaroru-
4eCKOro paboTHHKA C
00yJaromuMcsi Ha TEMBI,
CBSI3aHHBIC C U3y4aeMOM
JTUCIIMTUTNHOW U pacCyu-
TAHHOW Ha BBISICHCHUE
o0beMa 3HaHMI 00yuaro-
IIETOCS TI0 ONPEACIICHHO-
My pazjeiny, TeMe, Ipo-
oyieme U T.1I.

BOITPOCHI TIO TEMaM JTUCITH-

TUJTUHBI:

- TIepeUYeHb BOIIPOCOB K
CEMUHapy

- TEepEYCHb BOMPOCOB JIJIs
YCTHOTO OIpoca

- 3aJ]aHus JJI1 CaMOCTOsI-
TEJIHHOU pabOThI

naboparopHas pa-
oota

CPEACTBO, HAIIPABJICHHOE
Ha U3yYEHHE MPaKTU4E-
CKOT'0 X0/1a T€X WJIU UHBIX
IIPOLIECCOB, UCCIIEIOBAHNE
SIBJICHHS B paMKaXx 3aJ1aH-
HOU TEMBI C IPUMEHEHUEM
METOJI0B, OCBOCHHBIX HA
JIEKIHUSIX, COMIOCTABIICHUE
MOJIYYEHHBIX PE3YJIbTAaTOB
C TEOPETUYECKUMU KOH-
LHENIUAMH, OCYIIECTBIIE-
HHUE UHTEPIIPETAIUH T10-
JYYEHHBIX PE3YJIbTATOB,
OLICHUBAHUE MTPUMEHUMO-
CTH MOJYYEHHBIX PE3YJIb-
TAaTOB HA MPAKTUKE

nabopatopHbie pabOThI

TECTUPOBAHUE

METO/, KOTOPBIN ITO3BOJISI-
€T BBISIBUTH YPOBEHb 3Ha-
HUM, YMEHUUN U HABBIKOB,
CHOCOOHOCTEH U APYTUX
KaueCTB JJUYHOCTHU, a TaK-
K€ UX COOTBETCTBUE
OTIpeIeICHHBIM HOPMaM
MyTeM aHaJlh3a CrocoOoB
BBITIOJTHEHUS 00yYaroIu-
MUCS psijia CIIEIUATIBHBIX

OaHK TECTOBBIX 3aJaHUN




Ne HaumenoBanue Kpatkas xapakrepuctuka | [IpencraBieHue OleHOYHO-
/1 OLICHOYHOI'O MaTe- OLICHOYHOI'0O MaTtcpualia ro CpciacTBa B OM
puana
3aJlaHuN
S | HUCBMEHHBIHN ONPOC | CPEACTBO IMPOBEPKU YME- | KOMIUIEKT 3a/JaHMI 110 Ba-
HUW IIPUMEHSTH MOJIy4YEH- pHUaHTaMm
HBIC 3HAHWA OJI1 PCHICHUA
ONPEACIEHHOr0 THUMNA IO
pasziesly Wi HECKOJIbKUM
paszzenam
6 CUTyallUOHHBIC 34a- 3ala4iu, ITO3BOJIAIOIIIHNEC 0aHK CUTyallUOHHBIX 3a14a-
Jadn OCBauBaThb HHTCIUICKTY- HUM
AJIbHBIC OIICpallvu II0CJIC-
AJOBATCJIbHO B IIPOLCCCC
paboThl ¢ uHOOpMaIUEH:
O3HAaKOMJICHHUEC — ITOHHMa-
HHC - IPUMCHCHHC — aHa-
JIN3 — CUHTE3 - OLICHKA
/ | KOHTpOJbHAsA pabo- | CPEICTBO MPOBEPKH yMeE- | KOMIUIEKT KOHTPOJIbHBIX
Ta HUAW NPUMEHSATH NOJIYYEH- | 3aJaHUM IO BApUAHTAM
HBIC 3HAHUA JJI1 PCHICHHA
3aa4 OIIPCACIICHHOI'O TH-
Ima II0 pa3acily HJIKM HC-
CKOJIBKUM pa3ciiaM
IIporpamMmmMa ouleHMBAHUSA KOHTPOJUPYEMOM AU CIUTIIUHBI
Tabnuna 3
Kona xonTpoau-
Ne | KonTpoaupyemslie pazaeisl pyeMoit HanMeHOBAHIIE
n/n (TEMBI TUCITUTUTIHBI) KOMIIETEHITUH OLIEHOYHOrO CPENCTRA
(vm ee yacTn)
1 2 3 4
1 | OcHoBHBIE KJacchl HeOpra-
HHYEeCKHX COeTHHEHMIA. [K-24 JlabopaTopHas paboTta / muckMeHHbI# ompoc /
[TomyyeHne OKCUIIOB, KUCIIOT, KOHTpOJIbHAs paboTa
OCHOBAHMU U COJIEH.
2 | OcHOBHBIE TOHATHSI W 3a-
KOHBI XUMUH. .
Onpesenentie MOTADHOI [K-24 YcrHeIi ompoc / Ha60paT0pHa;1vpa60Ta / KOH-
MACCH KBHBANCHTA KapGo- TpoJibHasi paboTa / MMChMEHHBIH OIPOC
HaTa KaJIbITHu:.
3 | CTpoeHune aToMa M TEpPHO-
AWYECKUH 3aKOH XHMHYe- YCTHBII ompoc
ckux 1emeHToB /.. MeH-
aeJjieeBa. Xumnueckast [IK-24
CBSI3b M CTPOEHHE MOJIEKY.IL.




KonTponupyemsbie pazaeins
(TeMbI AMCLUIITUHEI)

Ko xonTpomu-
pyemoi
KOMITCTCHIINH
(wm ee gacTH)

HaunmenoBanue
OIICHOYHOTO CPEJICTBA

3

CocraBieHHEe  AIEKTPOHHBIX
(hopMyJ1 aTOMOB XUMHUYECKUX
anemeHnToB. KoBasieHTHass u
BOJIOPOJTHASI CBSI3b.

OxucaurtenbHo-
BOCCTAHOBHUTEJbHbIE peak-
MM,

CocraBiieHUEe OKHCIHTEIBHO-
BOCCTAHOBHTEIBHBIX PEAKIHH
METOJIOM 3JICKTPOHHOTO 0a-
JaHca.

[1K-24

VYerHblii onpoc / nabopatopHas padoTa / much-
MEHHBII OMpoc

PyGeskHblil KOHTPOJIb:
OCHOBHBIE KJIaCChl HEOPTaHHU-
YeCKUX COCOUHCHHI, OCHOB-
HbIE TIOHATHS M 3aKOHBI XH-
MHH, CTPOCHHE aToMa, IMepH-
OJIMYECKHUI 3aKOH XUMHYE-
CKHX 3JIEMEHTOB, XMMHUYECKas
CBSI3b U CTPOCHUE MOJIEKYIL.

[1K-24

KonrponbHas pabota

JHepreTuka XUMHUYECKHUX
MPOLECCOB.

OnpeneneHue TEIIOTHl peak-
LMY HEUTpanIu3alni.

[1K-24

YcTHbIl onpoc / maboparopHas padora

XumMuuyeckass KHHETHMKA U
XHMHYecKoe paBHOBeCHe.
3aBUCUMOCTb CKOPOCTH XH-
MHYECKOH peakuuu OT pas-
JUYHBIX (DAKTOPOB.

[1K-24

VYerabriii onpoc / maboparopHas pabora / KOH-
TpoJibHast paboTta

IIpuroroBienne pacTBOpPoB
3aJJaHHOM KOHLIEHTPALUM.
Crioco0bl  BBIpayKE€HHUS] KOH-
LIEHTPaLMU PACTBOPOB.

[1K-24

VCTHBIH 0onpoc / MUChbMEHHBIH 0npoc / cCUTyalu-
OHHBIE 33/1a4H

PacTBOpHBI.

IIpuroToBieHue pacTBOPOB
3a/IaHHON KOHLIEHTPALMH.
PacTrBOpBl  HE3JIEKTPOJIH-
TOB.

3akonsl Bant-T'odpda n Pay-
Js1.

[1K-24

YcTHBIH ompoc / KOHTposbHas padota / nabopa-
TOpHas paboTa

10

Teopust  3JeKTpoNTHYE-
CKOIi JUCCOMALINN.
Cocrasienne HOHOOOMEHHEIX
peakuui.

[1IK-24

VYcrHblii orrpoc / aboparopHast padora / much-
MEHHBIN OMPOC / KOHTPOJIbHAsK paboTa

11

Honnoe mnpomusBeneHne BO-
Abl, BOJOPOIHBIH MOKa3a-
TeJab. I'mapoan3 coJei
Pacuér pH.

[1IK-24

Yl onpoc / nabopatopHas padboTa

12

PyOe:xHBIi KOHTPOJIb:
CBOICTBa PACTBOPOB: MPHUIO-
TOBJICHHE pacTBOPOB 3a/aH-

Jlokmampl, KOHTPOJIBHAS padoTa




KonTponupyemsbie pazaeins
(TeMbI AMCLUIITUHEI)

Ko xonTpomu-
pyemoi
KOMITCTCHIINH
(wm ee gacTH)

HaunmenoBanue

OLICHOYHOT'O CpEACTBa

2

3

HOW KOHIICHTpAIluu, PacTBO-
pPBl HEANIEKTPOIUTOB, TEOPHS
AIEKTPOIUTUUECKON  JTHUCCO-
LMAIUHU, TUAPOIIU3 COJIEH.

[1K-24

13

Xumus S-3JIeMEHTOB.

OO0mrast XapakTepUCTHKA IIle-
JIOYHBIX M IIEIOYHO3EMEIb-
HBIX METAJUIOB.

[1K-24

VYerubiit onpoc / taboparopras pabora / cutya-

LIUOHHBIE 3aa49H

14

P — saements! IIIA u IVA
NOArpynn NepuoAUYecKoi
CHCTEMbl XMMHYECKHX 3JIe-
MEHTOB.

N3yuenue XUMUYECKUX
CBOMCTB XMMHMYECKHX DJIe-
menros IIIA u IVA moxn-

IpyIIL

[1K-24

VYcrHblit onpoc / KOHTpOIbHast paboTa

15

P—aaementsr A u IVA
NOArpyNn NepHOAUYecKOoi
cHCTeMbl XHUMHYECKHMX JJje-
MEHTOB.
bop. Amomunuid. Yruepon.
Kpemunii.

[1K-24

YcTHbIl onpoc / maboparopHas pabora

16

P—oaaementst VA moarpyn-
bl NEePUOIMYECKOl cHucre-
MBI.

N3yuenune XUMHUYECKUX

CBOWCTB a3zoTa u docdopa.

[1K-24

Jlaboparophast paboTa / mHCBMEHHBIH ompoc /

YCTHBIH 0npoc

17

P—oaementst VA moarpyn-
nbl NEePUOIMYECKOl cucre-
MBI.

Azot u hocdop..

[1K-24

YcrHbii onpoc /

KOHTpOJIbHAs paboTa

18

P-anementsl VIA moarpyn-
bl NEePUOIMYECKOl cHucTe-
MBI XMMHMYECKHX 3JIeMeH-
TOB.

N3yuenne XUMHYECKHUX
CBOMCTB KHCJIOPOAA U CEPBL.

[1K-24

JlaboparopHas paboTa / yCTHBIH Onpoc / KOH-

TPOJIbHAaA pa60Ta

19

P-yaementnl  VIIA  moa-
Tpynnbl NepuoANYecKOn
CHCTEMbl XMMHYECKHX 3JIe-
MEHTOB.
I'ajmorensr,
CBOICTBA.

nxX XHMHUYCCKHEC

[1K-24

YcTHbIH onpoc /

CUTYyallUOHHBIC 3a/1a4n / xoH-

TpoJbHas padboTa / 1abopaTopHas padoTa

20

Py0e:xHbIii KOHTPOJIb:
oOmrast XapaKkTepUCTHKa XH-
MUYECKHX 3JieMeHTOB  |A-
VIIA noarpymm.

[1K-24

Jlokmanel / TecTh

poBaHuc




Onucanue noka3saresieil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIMI 10 UCIUNINHE
«Heopranmyeckasi XuMus» Ha Pa3jJMYHbIX dTANax ux (OpMUPOBAHMUS,
ONUCAHNE IKAJ OlleHNBAHUSA

Tabnuna 4
Kox xommnie- | [1nanupyembie ITokazareny U KpUTEpUU OLICHUBAHUS PE3YIBTATOB 00YUCHHUSI
TEHIUU, JTa- pe3yJIbTaThl HUKE ITIOPOrOBO- | TIOPOTOBBI | IIPOJABHHYTBIN BBICOKHH
ITbI OCBOCHUS oOyueHus IO YPOBHS YPOBEHb YpOBEHb (X0- | ypOBeHb (OT-
KOMIIETEH- (HeyOBIIETBO- (ynoBieTBo- pot11Io) JIUYHO)
117071 PHUTEIIBHO) PHUTEIIBLHO)

1 2 3 4 3) 6
[1K-24, 3HaeT: (yH- | OOyUarOIHIACS oOyyJaromuii- | oOydJarImuii- | 00yJarouui-
1 cemectp JTAMEHTAJIbHBIC | HE 3HACT 3HAYU- | CS IEMOH- Csl IEMOH- Csl IEMOH-

pa3ziesibl  He- | TEJIbHOM 4acTu CTpUpYET CTpUpyeT CTpUpyeT
OpPraHU4ecKoi, | MPOrpaMMHOTO 3HAHUS TOJIb- | 3HAHME MaTe- | 3HAHUE MaTe-
aHAJIUTHYe- MaTepuana, Io- | KO OCHOBHOTO | puaja, HO 10- | puana: QpyH-
CKOW, OpraHu- | X0 OpUEHTHUPYET- | MaTepuaia, IyCKaeT Cy- JTaMEHTaITb-
4yeckol, (Qu3u- | cs B MaTepuaie, | HO HE 3HAET IIECTBEHHBIE | HbIC Pa3/eIbl
YEeCKOM M KOJI- | 3aTpyJHSETCA B | J€TaleH, 10- | HETOYHOCTH, | HEOpraHude-
JIOUJTHOM  XH- | OTpEeJeNIeHUn MyCKaeT He- OCYILECTBIS- | CKOM, aHaIH-
MHUH, XUMHYC- | OA30BBIX ITOHS- TOYHOCTH B €T pacyeThl, TUYECKOH,
CKHE »dIJIeMeH- | THil u Gopmynu- | GOpMyIUPOB- | aHATU3UPYET | OpraHuye-
Thl M WX CO- | POBKaX OCHOB- Kax, HapyIlla- | MOJy4eHHbIE | CKOH, pusu-
eMHEHUS; Me- | HbIX 3aKOHOB €T JIoTu4e- pe3ynbTaThl, | YECKOH U
TOIBI W Cpel- | XUMHH, HE 3HACT | CKYIO [OCJie- | HO HE yMEeT | KOJUIOWIHOMH
CTBAa XHMHUE- | IPAKTHUKY MPH- JIOBaTEIb- nenath 000C- | XMMHH; XU-
CKOTO HCCIIe- | MeHEHHsI MaTe- HOCTbH B H3- HOBAHHBIE MUYECKUE
JOBaHMsI  Be- | pHala, OMyCKa- | JIOXKEHHUH BBIBO/IBI AJIEMEHTHI U
MIECTB W WX | €T CYIIEeCTBEH- IPOTPaMMHO- UX COCINHE-
MpeBpalleHuil | Hble OIIUOKH ro MaTepuaia HUS; METOIBI
U Cpe/ICTBA
XUMHYECKOTO
WCCIIEIOBAaHHS
BEIIECTB U UX
npeBpaie-
HUM, IPAKTHU-
Ky TIpUMEHE-
HUS MaTepua-
J1a; UCYEPIIHI-
BAIOIIIE U 10-
ClIeI0BATEIb-
HO, YETKO U
JIOTHYHO W3-
JaraeT mare-
pHai, Xopouio
OpUEHTHUPYET-
csl B MaTepHa-
Je, He 3a-
TPYIHSAETCS C
OTBETOM TIpHU
BUJIOM3MEHE-
HUM 3aJJaHuN




yMeer: IIpo- | HE yMEET HC- | B LEJIOM | B nesnoMm | chopmupo-
BOJUTBH pacué- | OJIb30BAaTh Me- | YCIIEIIHOE, HO | YCIIEHIHOE, HO | BAHHOE yMe-
Thl  KOHIIEH- | TOABl W IIPUEMBI | HECUCTEMHOE | COAEpKallMe | HUEe pacuéra
Tpauuu  pac- | IPOBEIEHUs pac- | yMEHUE IMPO- | OTAEIbHBIC KOHIICHTpa-
TBOPOB  pa3- | 4€TOB  KOHIEH- | BEIEHUS pac- | MpoOelbl, LHUA  PACTBO-
JUYHBIX  CO- | TPAlMM paCTBO- | YETOB  KOH- | YMEHHE IIPO- | POB  PAa3JIUy-
€AVHECHU; POB  PA3IMYHBIX | HEHTPALUU BOAUTb pac- | HBIX  COenu-
OIIPEACIIATh COCIMHECHU; pacTBOpPOB 4YE€Thl KOHIICH- | HEHUH; OIIpe-
U3MEHEHUs [IPOBEICHUS pa3InYHBIX Tpauu pac- | A€IeHUus W3-
KOHLICHTpAlUl | OYUCTKA HEopra- | COCIMHEHUH; | TBOPOB  pa3- | MCHEHUs
pPacTBOPOB IPU | HUYECKUX BE- | IPOBEICHUSA JUYHBIX  CO- | KOHLEHTpa-
POTECKAHUU IecTB B Ja0opa- | OYMCTKU  He- | eAUHEHUIA; LUA  PACTBO-
XUMHUYECKHUX TOPHBIX YCJIOBH- | OPraHUYECKUX | IPOBEIACHUSA pOB IIpU Ipo-
peakumii; mpo- | sIX,  JOIYCKAaeT | BEIECTB B | OUUCTKM HE- | TCKaHUU XHU-
BOJUTb OYMCT- | CYLICCTBEHHBIC nabopatop- OPraHUYECKUX | MMYECKHUX pe-
Ky BEIIECTB B | OIIMOKHM, HEYBE- | HBIX YCJIOBHU- | BEUIECTB B | aKIMM;  1IpO-
71a00paTOPHBIX | peHHO, € 00Jb- | X, UCIOJNIB3YS | JabopaTop- BEJICHUS
YCIIOBHSIX LIMMHU 3aTPyJHE- | COBPEMEHHBIE | HBIX YCIIOBH- | OYUCTKH  He-
HUSAMM BBIIIOJIHA- | METOIBI U I10- | X, UCIOJb3Ys | OPraHUYECKUX
eT CaMOCTOsI- | Ka3aTeln COBPEMEHHBIE | BEILIECTB B
TEJIbHYIO paldoTy, | OLEHKH pac- | METOABl U Mo- | JJaboparop-
OOJIBILIMHCTBO yéra BAK- | Ka3aTelu Ta- | HBIX YCIIOBU-
3aJlaHUi, TNpeny- | HeMIUX  Xa- | KOM OLICHKU X, UCIIONb3Ysl
CMOTpPEHHBIX PaKTEpUCTUK COBPEMEHHBIE
IpOrpaMMmoin METOABI U I10-
JUCLHUILIMHBI, HE KasaTenu Ta-
BBITIOJIHEHO KOl OllEHKU
BJIaJIeeT: oOyyaromuics B LIEJIOM B LIEJIOM YCIIEHIHOE U
HaBBIKAMU HE BlageeT | YCIICIIHOC, HO | YCIICIIHOC, HO | CUCTCMHOC
e y— HaBIKaMu ~ BhI- | HE CHCTEMHOE | colepxaiiee | BIajIieHUe
XIMUGECKIX T ——- o T OTJEIIbHBIE HaBbIKAMU
HaBBIKAMU MpOoOEIbl WK | BHIOJHEHUS
Ha60paTOVpHHX Heckux  n1abopa- BBIIIOJIHEHUS | COIIPOBOXKJA- | XMMHUYECKUX
onepanuu, Me- | TOPHBIX — ONEPA- | xpyyvpyeckux | rorieecs OT- nmabopaTop-
TOJAMH OTIpe- | U, OINpeseNne- | mabopaTop- JICTbHBIMH HBIX OoIlepa-
JCIIEHUsT KOH- | HUSI KOHIEHTpa- | HBIX OIlepa- omunbOKaMu Ui, ompejie-
LeHTpaLumii B | IMif B pacTBOpax; | IWMH; OMpene- | BiajieHne JIEHUs KOH-
pACTBOPAX; cHHTe3a Heopra- | JTCHNA KOH- HaBBIKAMH LIEHTpauui B
LEHTpalui B | BBIIIOJIHEHUS | PACTBOPAX;
METOAAMH HUYECKUX co-
. pacTBopax; XUMUYECKHX | CUHTE3a He-
CHHTE3a HCOp- | CMHCHIN, 10~ | cyipresa we- naboparop- OpraHUYEeCKUX
TaHHICCKHUX IIyCKaeT  CYyWIE- | opraHMYECKUX | HBIX OIepa- COEIMHEHU I
COEIMHEHNH CTBEHHBIC OIIMO- | COENMHEHUN LIMi1; ompeie-
KU, ¢ OOJNbIIMMHU JIEHUS KOH-
3aTPyAHCHUSIMA IEHTpanui B
BBIIIOJIHSIET ~ Ca- pactBopax,
MEeTOJa CHH-
MOCTOSITEIIBHYIO Te3a Heopra-
pabory,  bob- HUYECKHX CO-
LIMHCTBO Mpeny- €IMHEHU I
CMOTPEHHBIX

IIPOrpamMMoi TeM
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JUCHUIIIIMHBI HEC
BBIINIOJIHCHO

3. TunoBbie KOHTPOJIbHbIE 32IaHUSI UJIH MHbIE MAaTEPHUAJIbI, HEO0OX0UMbIE sl
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BXoaHO#1 KOHTPOJIb

[{enb nmpoBeieHUs: BXOJHOTO KOHTPOJIS:

IIPOBEPUTH COCTOSIHUE 3HAHUM OOYYArOIIMXCS MO XUMHUHU U MOJIyYUTh CTAPTOBYIO
MH(POPMALUIO 1J11 HAOJIIOIEHUS AMHAMUKH KauecTBa 00y4EHU.
Kpurepuu oLieHKH BXOJTHOTO KOHTPOJIS:

- OLICHKA «5»: OTBET MOJHBIN U MPaBUIIbHBIN, B PELIEHUH 3a/1a4 HET OLINOOK;

- OLICHKA «4»: OTBET HETIOJHBIH, B PEIICHUHN JOMYILEHO HE 00Jiee IBYX OIIHNOOK;

- OLIEHKa «3»: paboTa BBHIIOJHEHA HE MEHEE 4YeM HAIOJIOBHHY, JOIYIIEHAa OJIHA
CYILLIECTBEHHAs OLIMOKA U IIPHU 3TOM JIBE-TPU HECYIIECTBEHHBIE;

- OLIEHKA «2»: paboTa BBINOJHEHA MEHBIIE YEM HAIOJIOBUHY WM COJEPKHUT He-
CKOJIBKO CYIIECTBEHHBIX OIIUOOK.

IIpuMepHBIH NIepeYeHb BONIPOCOB

1. Ilepnognuecknii 3ak0H xXuMHu4deckux 3semeHToB .M. Menneneena.

2. CtpykTypa nepuoandeckoil Tadbiuibl xumudeckux snementoB [[.1. Mennene-
€Ba: NEPUO/Ibl, TPYMIIbI, OJTPYIIIIHI.

3. OTHOCHUTENbHAsE aTOMHAsI U1 OTHOCUTEIIbHAS MOJIEKYJIsIpHAas Macchl. MossipHas
Macca. MoJib — €JMHUIIA KOJIMYECTBA BEILIECTBA.

4. 3axkoH ABoraapo u ciencteus u3 Hero. [locrosHHas ABoragpo. MonspHbIi
00BEM raza.

5. XUMHYECKUH 3JIEMEHT, CMECH, ITPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO.

6. KoBanenTtHast cBsi3b (HOJIIpHAsE M HEMOJIsSIpHAs), €€ XxapakTepucTuku. oHHas
CBSI3b.

7. BaJIeHTHOCTb U CTEIIEHb OKUCIICHUS.

8. TUIBI XUMHUYECKUX PEAKITUIN: PA3I0KEHUS, COSTMHCHHUS, 3aMEITICHUs, 0OMEHA.

9. OxwuciieHre, BOCCTAHOBJICHHUE, OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
Baxkxnenmme OKMCINTENTN U BOCCTAHOBUTEIH.

10.2nekTpoauTuyeckas JUCCOIMAIIUSI COJIeH, KUCIIOT, OCHOBAHUM.

11.0OcHoBanus: kinaccudukanus, CTpyKTypa, Ha3BaHHUs.

12. Oxcuppl: knaccuukaims, Ha3BaHUs, TTOJIYICHUE ¥ XUMUYECKHE CBOMCTBA.

13.Kucnotsl: knaccudukaius, CTpykTypa, Ha3Banus. Peakiys HedTpanu3aiuu.

14. OcHoBanwus: knaccuuKaIys, Ha3BaHusl, MOJYYEHUS U XUMUYECKHUE CBOMCTBA.

15.Conu: knaccudukanus, CTpyKTypa, Ha3BaHUsI.
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3.2. lokaaambl

3amaun, penraeMbie 00YyJarOIIMMUCS B X0/1¢ TTIOATOTOBKH JOKJIA/A:
3HAYUMOCThH BEIOPAHHOUW TEMBI TOKJIA/A,

TEOPETHUECKOE U MPAKTUUECKOE TPUMEHEHHUE TIOTyICHHBIX 3HAHUN;

wp =

OBJIaJICHHE TeOpueH, padoTa ¢ INTePaTypPHBIMU HCTOYHUKAMH,

4. o0o01IeHne MaTepruaioB, MOJTYYEHHBIX B pe3yJIbTaTe MPOBEeIEHHON paOOTHI.

B noxnane nomKHO OBITH IPOSIBICHO YMEHHUE CO3/1aBaTh YTO-IMOO0 KaueCTBEHHO HO-
BOE€, OPUTHHAJILHOE U C IPUMEHEHUEM HOBBIX MH(OPMAIIMOHHBIX TeXHOJOTHI. B pabo-
T€ MOTYT OBITh HCIOJb30BaHbl COOCTBEHHBIC Pa3pabOTKH, MOIyYEHHBIE B Pe3yJbTaTe
MPOXOXKACHUS Kypca JICKIHH, BBIMOJHEHUE MPAaKTUYECKUX 3afaHuil. Jlokmaa mpusBaH
CHocOOCTBOBAThH OBJIAJICHUIO COBPEMEHHBIMU MTPUHIIMIIAMU PEUEBON KOMMYHUKAIIUH.

3HaYUMOCTb CBOJAUTCS K TOMY, YTO JOKJIAJ BBIMOJHSAETCS HAa OCHOBE KOHKPETHBIX
MaTepuajoB, COOpaHHbIX oOydaromuMucs. Takoi MoaxoA JaeT BO3MOXKHOCTh 00yYaro-
IIErocsl MOKa3aTh HE TOJBKO MOJArOTOBKY B BOIIPOCaX TEOPUU, METOAUKN OPraHU3alUU B
o0JacTu AeI0NpON3BOACTBA, HO U MIPOSBUTH CBOU MPAKTUYECKUE YMEHUS.

VYcnemHoe BBINOJHEHUE JOKIaAa 3aBUCUT OT YMEHHUs OOYyYaroIlerocsi TOYHO BbI-
Opath HanboJiee 3HAUUMYIO U KOHKPETHYIO TEMY.

PGKOMGHIIyeMaSI TCMATHKa JOKJIAAOB I10 AUCHUINIMHC ITPUBCACHA B Ta6JII/ILIe 5.

Tabmuma 5
Tembl 10KJIA0B, peKOMEH/TyeMble K HANIMCAHUIO IPH N3yYeHHH THCIUATTHHBI
«Heoprannyeckast XuMus»

Ne i/ TeMbI DOKIIaI0B
1 2
1 | BiusHue yriaekucnoro rasa
2 | IlomyyeHue u CBOMCTBA IUCIIEPCHBIX CUCTEM
3 | XKecTKoCTb BOJIBI M CTIOCOOBI €€ yCTpaHEHUS
4 | MHoronukuii KapOOHAT KaNbIIMs: B IPUPOJIE, B MPOMBIIIIEHHOCTH U OBITY
5 AnMas: nereHasl Wik JeUCTBUTENLHOCTD?
6 | Baxueiimue npupoHble COSTUHEHUS ATFOMUHUS
7 | AKTyanpHOCTh aMMHUaKa
8 | I'maBHBIC 2JIEMEHTHI )KU3HU: a30T U pochop
9 | aramouHas Boja
10 | 3arpsi3HEHHE IPUPOJTHBIX BOJI
11 | PacTBOpBI U PaCTBOPUMOCTh
12 | PacTBOpHI BOKpYT HAC
13 | Mox n uenosek
14 | YauBuTenbHOE BEIIECTBO - BOAA
15 | Kanpuwii u €ro poJib JIsl 4eJOBEYECTBA

3.3. KonTpoJsbHbIe padoThI

I[J'IH 3aKPCINICHUA HABBIKOB PCHICHMA 3aAa4d IIO0 TCMaM pPa3acioB AUCHHUIIIIMHBI
IMPOBOAUTCA ayAUTOPHAS ITMCbMCHHAA KOHTPOJIbHAA pa60Ta.
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Tema: OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTMHEHMNH
(10 BapuaHTOB)

Bapuanr 1
1. C xakumMu U3 BELIECTB, (POPMYIIBI KOTOPBIX IIPUBEAEHBI HUXKE, B3AUMOAECHCTBYET

okcun 6apusi: HNO3z;, KOH, H,O, HCl, Ca(OH),? CoctaBbTe ypaBHEHUSI BO3MOXKHBIX
pEaKInu.

2. Beibepute hopmysbl BEIIECTB, C KOTOPBIMH B3aUMOJICHCTBYeT oKcui (ocdopa
(V): HCI, NaOH, H,0, H,S0O,, Ba(OH),. CocTaBbTe ypaBHCHHS BO3MOXHBIX PEAKIIHH.

Tema: OcHOBHBIE IOHATHS M 3AKOHbI XUMHUH
(15 BapuaHTOB)

Bapuanrt 1
1. CkoabpKO MOJIEKYJT cofiepKuTes (Mpu H.y.): a) B 1 mu1 Bojopoaa; 6) 5,6 1 kuciaopo-
na; B) 11,2 1 xmopa?
2. Kakoit 00bEM mipu H.y. 3alMET okcup yriaepoaa (1V) maccoit 22 r?
3. IIpu cropanuu 5 T Metaimia oopazyercs 9,44 r okcuaa meramwia. OnpeaenuThb K-
BHUBAJICHTHYIO MacCy MeTalia.

Py0e:xxHblil KOHTPOJb N 1: OCHOBHBIE KJIACChl HECOPTAHMYECKUX COeAMHEHHUII, 0C-
HOBHbIC MOHATHSA W 3aKOHbI XUMHH, CTPOCHHE ATOMA, NEPUOAUYCCKHUI 3aKOH XH-
MHY€CKHX 3JIEMEHTOB, XUMHYECKAsl CBSI3b U CTPOCHUE MOJIEKY.JI

Bapuanr 1
1. Kakue runpokcuabpl COOTBETCTBYIOT AaHHBIM okcuaaMm: K,0, SO,, SO, BaO?
2. Hanummre ¢hopmyrbl ClenyromuX BEIIEeCTB: a) Xjopu 6apus; 0) ruapocyibdar
Kanus; B) ruapokcoxyopua meau (11); r) cynedar xanus.
3. Paccumnraiite SKBUBaJICHTHI: a) Kanus; 0) okcujaa Oapusi; B) CEpHON KHUCITOTHI; T)
ruIpokcuaa Hatpus; 1) cyibduaa memau (11).
Hamnucats snektporHo-rpaduueckyro Gpopmyiay aroma autus u Li'.
IIpu oxucnenuu 16,74 r nByxBajgeHTHOro MeTania oopasoBanock 21,54 r ero ok-
cuna. HazoBure 3TOT MeTamI.
6. [aiiTe onpenenenrie XuMuueckon cBs3u. [lepeuncaure BUIbl XUMUYECKOM CBS3H.

o s

Tema: Xumnyeckasi KHHeTHKA U XUMHUYECKOEe PaBHOBeCHE
(15 BapuaHTOB)

Bapuanr 1
1. Peakuus mexay okcuaom azota (1) u xjaopom npoTekaeT no ypaBHEHHIO:

2NO + Cl, <> 2NOCI. Kak u3MeHHUTCS CKOPOCTh pEaKlUy MPH YBEIUUYCHUHU: a) KOH-
neHTpauuu okcuaa azora (l1) B 2 pasa; 6) KOHIEHTpaUK XJiopa B 2 pa3a; B) KOHIICH-
Tpauuu 000uX BEIIECTB B 2 paza?
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2. Beruucnure KOHCTaHTY paBHOBECHsI IJisi 0OpaTUMON PEeakIuu, MPOTEKAIOIEH 1o
ypaBHenuto: 2NO, <« 2NO + O,, 3Has, yro npu coctosaun paBHoBecus [NO,] = 0,06
Moab/11; [NO] = 0,24 monaw/1; [O,] = 0,12 Momb/m.

3. Kak BHSIFOT: a) MOHM)XEHUE JaBJICHUS, 0) TIOBBIIIICHUE TEMIIEPATYPhI; B) YBEIIH-
YeHUE KOHIIEHTPAIIMH UCXOTHBIX BEIICCTB HA PABHOBECHE CHCTEMBI:

2NO + 02 > 2N027

Tema: PacTtBopsl. [IpuroroBiienne pacTBOPOB 3a1aHHOH KOHIIEHTPAIUH
(15 BapuaHTOB)

Bapuanrt 1
1. Paccuuraiite MaccoByto J0Jt0 cyib(aTa MarHusi B pacTBOpe, cojaepxkaiiem 5,5 r

MgSQO, B 0,5 1 pactBopa. IlmoTHOCTH pactBopa 1,1 r/mi.
2. B 2 n pactBopa docdopHoii kuciotel comaepxkutcs 29,4 r H3PO,4. Paccuuraiite
MOJIIPHYIO ¥ HOPMaJIbHYIO KOHIIEHTPALIMU PacTBOPA.

Tema: PacTBopbl HedsiekTponTOB (15 BapuaHTOB)

Bapuanrt 1
1. ITpu pactBopenun 18,4 T caxapossl Ci,H,,0;; B 100 T Bogs!r Temmeparypa 3amep-

3aHus BOJbI MoHU3MIAch Ha 1°C. BeUHCIHTE MOJIEKYIIPHYIO MACCy CaXapo3bl.
2. Ilpu kaxoit Temrnepatype Oyner 3amep3atb 20%-HbIil pacTBOp 3TUIIOBOTO CHHUPTA
C,HsOH?

Tema: Teopus JIeKTPOJIUTHYCCKON JUCCOIMALTAN
(10 BapuaHTOB)

Bapuanr 1

1. Kakoe u3 cieayromux BEIIECTB SBISETCS HEIIEKTPOJIUTOM: COJIIHAs KHUCIIOTa,
pacTBOp rMAPOKCHIA HATPUS, YIVIEKUCIBIN I'a3, pACTBOP XJIOPHUIA HATPUS?

2. Peakmust Mexay KaKMMH 3JICKTPOJIMTAMU UIET J0 KOHIIA B Pe3ynbTare 00pa3o-
BaHUs OCaJIka MEXIy: a) THIPOKCHJIOM Kalusg W HUTPATOM HaTpus; 0) kapOOHATOM
HATpHS U COJITHOM KuCI0TOM; B) HUTpaTtoM Meau (II) m rugpokcuaoM HaTpus; r) TUA-
poxcuaom menu (II) u cepHoit kucoTOM?

Py0e:xHblil KOHTPOJIb Ne 2: CBoiiCTBa pacCTBOPOB: NPUTOTOBJIEHHE PACTBOPOB 3a-
JAHHOW KOHIEHTPAIlUH, PACTBOPbI HEAJIEKTPOJIUTOB, TEOPHUS FJIEKTPOJUTHYECKOM
TUCCOUMALMHU, THAPOJIN3 COJIeH

Bapuant 1
1. Boluncnure MOJISIpHYIO M HOpMaJIbHYIO0 KOHLIeHTpauu 20%-HOoro pactBopa XJjio-
puaa meau (1) mnoraocteio 1,178 r/mu.
2. Bpluuciaute temriepaTypy 3amep3aHus U TeMmreparypy kumneHus 3 %-Horo pac-
TBOpa IoKo3bl CgH1,0g.
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3. Hamummre B MONEKYISIPHOH M MOHHO-MOJEKYJSIPHOU (opMe peakiiu B3auMO-
JEeUCTBUSI MKy BelllecTBaMHU: Cysibul HaTpus U cynbdart xenesa (I1); cynbdar
HATPUS U XJIOPU Oapwsl.

4. KakoBa HOpMmanbHast KoHIeHTparws u TuTp 0,5 M pactBopa dochopHoit kucio-
ThI?

5. CocraBbTe MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS TUAPOJIHA3A COJICH XJIOpHIa Me-
au (1) u cynsdara xenesa (11).

Tema: O0mas xapakrepucruka P-anemenTosn |11A u IVA noarpynn
NepPHOANYECKOIl CHCTEMbI XUMHYECKHX 3JIEMEHTOB
(15 BapuanToB + 15 BapuaHTOB)

Bapuanr 1

1. Ckonpko 10%-HOTO0 pacTBOpa rUAPOKCH]Ia HATPHUS HYKHO JIJIsi paCTBOpEHHS 5,4 T
aMOMUHUSA?

2. Ilpu pactBopenuu 4,5 T ciUlaBa ajJlOMHUHUS C MarHUEM B TUJPOKCHUIEC HATPUS
BbIZIETUIOCH 5,04 11 BOgopoaa, u3MepeHHoro (H.y.). Onpenenure MpOLEHTHBIN COCTaB
CILJIaBA.

3. CMech KpeMHHsI ¢ YIJIeM Maccoil 5 rpaMM o0paboTaii H30BITKOM KOHIIEHTPHPO-
BAHHOI'O pacTBOpa LIENOYM MTPU HArpeBaHUU. B pe3ynpTaTe peakiuuu BbLACIUIOCH 2,8 1
rasza npu H.y. Bel4uciInTe MaccoBYIO JIOJIIO YIiepoJa B 3TOM CMECH.

4. Kakoil 00BEM YIJIEKUCIIOro ra3a (H.y.) MOXHO MOJY4YUTh NpoKaauBaHuem 2,1 Kr
rUApOKapOOHaTa HaTpus?

Tema: P-31emenTbl VA moarpynmnsl nepuogu4eckoi CucTeMbl
XHMHYECKHX YJIEMEHTOB
(15 BapuaHTOB)

Bapuanr 1
1. B 200 r 24,5%-n0r0 pactBopa opTohochOpHOI KUCIOTHI pacTBOPEHO 35,5 T OK-

cuna docdopa (V). KakoBa maccoBas moyis opTodpochOopHO KUCIOTHI B MOJTYYECHHOM
pactBope?
2. Hamummre ypaBHEHUS peakiil B3aMMOACHCTBHSI: a) a30Ta C HaTpueM; 0) a3oTa

C BOJOPOJAOM. YKaXHTE YCIOBHUSI NMpoTeKaHus peakiuil. CocTaBbT€ OKUCIUTENIBHO-
BOCCTAHOBUTEIBHYIO CXEMY, YKAKUTE OKUCIUTEh U BOCCTAHOBUTEIIb.

Tema: P-anementsl VIA nmoarpynnsl nepuoanyeckoii CHCTEMbI
XHMHUYECKHUX 3JIEMEHTOB
(15 BapuaHTOB)

Bapuanr 1
1. Tlpu B3aumonericTBum 16 T pacTBOpa CEPHOM KUCIOTHI C PACTBOPOM XJopujaa 0a-

pus BBIAETWIOCH 5,7 T ocanaka. Beipasuts (B %) KOHIIEHTpAIUIO PACTBOpPA CEPHOU KHC-
JIOTHI.
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2. U3 400 r 50%-HOro pactBopa CEpHOM KHUCIOTHI BbillapuBaHueM yaanuiau 100 r
BOJbI. UeMy paBHa MaccoBasi J0JIsl OCTABIIIETOCS pacTBopa?

Tema: P-a1iementsl VIIA noarpynnsl nepuoanyeckoi cucTeMbl
XUMHYECKHX JIeMeHTOB. ['ajioreHnl
(15 BapuaHTOB)

Bapuanr 1
1. Kakas macca xjnopuia HaTpusi, HeoOxoauma AJist ipurorosieHus 5 1 0,85%-noro

(U3HOIOTMYECKOTO PacTBOPA, €CIIU €ro IIOTHOCTh paBHa 1,01 r/mn?
2. Ckonbko sutpoB 2M pactBopa HCI Hamo n3pacxomoBarh Mpu B3aUMOJICHCTBIH C
IIMHKOM JUTS TIOJTy4eHus 5,6 11 Bomopoaa?

3.4. JlabopaTopHas padoTa
Tematnka TeM Ja00paTOPHBIX PA0OT YCTaHABIUBAECTCS B COOTBETCTBUU CO CTPYK-

TypoH U coliepKaHUEeM TUCHUTUINHBI «Heopranudeckass XuMus», IpUBEJICHHON B pado-
Yyeu nporpaMme.

Ilepedyennb Tem J1adloOpaTOPHBIX padoT:

OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX COCTMHEHUMN
OnpeneneHre SKBUBAJIEHTHOM Macchl KapOOHATA KaJbILIHs
OKUCIUTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKITUN
OnpeneneHue TEMIOThHl HEUTpaIU3aluu

KuneTrnka XuMHUYECKON pEAKIIMU U XUMHUYECKOE PABHOBECHUE
[IpuroroBiieHrEe pacTBOpa 3aJaHHON KOHILICHTPALUH
DJIEKTPOIUTUYECKAS JUCCOLHAIIS

I'maponus conen

©OoNo Ok wWwNE

XUMHUS S — BJIEMEHTOB

10. Amomunnii. bop. Yraepoa. Kpemunit

11. Azot. ®ochop

12. Kucnopon. Cepa

13. T'anmorenst

JlaGopaTopHbIe pabOThI BHIMOTHSAIOTCS B COOTBETCTBUU ¢ METOIUYECKUMHU yKa3a-

HUSMH TIO BBITIOJTHEHUIO JTAOOpaTOPHBIX paboT mo auctumuimae «Heopranuueckas xu-
MUS.

3.5. TecTroBbIe 3a1aHUA

[To mucuunnune «Heopranumyeckas XuMus» OpeayCMOTPEHO MPOBEICHUE CIEAY-
IOIUN BUJT TECTUPOBaHUA: TUCbMeHHOEe. O0BEM OaHKa TECTOBBIX 3ajaHuii: 20 3amaHuii
10 5 BApUAHTOB.
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ITncbMeHHoOe TecTUPOBAaHUE.
[IncbMeHHOE TeCTUPOBaHUE MPOBOAUTCS MOCIIE U3YUYECHUS ONPEAEIEHHOTO pa3iena

NUCIUAIIINHEI.

HCJ'II) TCCTUPOBAHMHA! erIY6I/ITI>, CUCTCMATU3UPOBATD U 3aKPCIIUTb TCOPCTHICCKHUC

3HaHUA o6yqalonmxc;1; IMPOBCPUTHL CTCIICHb YCBOCHUA OI[HOﬁ TEMbI UJIKM BOIIPOCA.

Pe3ynpTaThl TECTUPOBAHUS YYUTHIBAIOTCS MPU MPOBEACHUHN PyOEKHOIO KOHTPOJIA.

Tect 1. Ilpn noGaBjieHMu u30bITKA pa30aBJEeHHOI0 pacTBOpa KapOoHaTa

Hatpusa Kk 50 ma 0,1 M pacTBopa XJjiopuaa Kajablus o0pasyercsi 0CaT0K MAaccCoil

I ()

O O OO

O O OO

0,5
1,0
1,5
2,5

Tect 2. 'mapoxkcux HATPUSI pearupyeT ¢ KaxKIbIM U3 IBYX BellleCTB:
MarHui U a30THas KUCIOTa

JUOKCH]I yriieposa u pocopHast KucioTa

Oapuil 1 cosisiHas KMCII0Ta

a30T U CCPpHas KUCJIOTa

Tect 3. HaBecky cyabgara meau (I11) maccoii 80 r pacTBopuin u pazdoaBuiu

Boaoii 10 o0béma 500 mi. Hopmanbnasi koHnenrpanuss CuSO,; B morydyeHHOM

pacTBope cOCTaBJISIET MOJIb/J1

O 4

O 1

O 5

o 2

Tect 4. Pa30aBiieHHAasi cepHasi KMCJIOTA pearupyer ¢ KaxAbIM U3 JBYX Be-

1IeCTB

O  wmenp u ruapokcua xpoma (111)

AIIOMUHUM ¥ TUAPOKCU HATPHS
LIMHK ¥ JUOKCHJI yTiepoaa

pPTYTh U KapOOHAT HATPUs
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Tect 5. Cxoubko qutpoB 2M pacrBopa HCIl Hago u3pacxogoBars npu B3au-

MOJIEHCTBHM ¢ IUHKOM VISl MOJIy4eHus 5,6 J1 Bogopoaa?

O

o O O

O O OO

0,25
0,50
0,36
0,35

Tect 6. MaccoBasi 10151 cepedpa B opropocdarte cepedpa paBHa
77,3
80,5
71,0
62,3

Tect 7. BoluucJINTH TUTP THAPOKCHIA KATUA B pacTBope, B 300 M1 koTopo-

ro coaepxurca 12,9 r KOH

O

O O O

O O OO

0,0150
0,0340
0,0430
0,0740

Tect 8. CoemuHeHNs a30Ta ¢ HEMETAJIAMH Ha3bIBAKOTCS
KapOuabl

CYJb(UIBI

HUTPHUIBI

OKCH bl

Tect 9. Omnpenenure MOJSIPHYI0O KOHIIEHTPALMIO pacTBopa cyJjab(ara

HATpHs, ecJiu B 3 71 ero pacTBopa coaep:xurcs 32, 44 r Na,SO,

O

O O O

0,052
0,045
0,076
0,032

Tect 10. K 200 ma 0,1 M pactBopa cyabgara :keae3a (111) nod6aBasiror pac-

TBOP XJ0puaa Oapusi 10 IOJHOIO BbINaJeHus ocaaka. Onpeaenure maccy (B
rpamMmMax) 3Toro ocajka.

18



O O OO

O O OO

13,98
15,60
17,50
15,20

Tect 11. MaccoBasi 1014 yriepoaa B KapOuJe KaJblUsl paBHA
37,0
37,5
27,5
22,5

Tect 12. Tlpumensiemasi B J1aDOPaTOPHOH NMPaKTHKe A30THASl KUCJIOTA CO-

nep:xkut 65% HNO;. KakoBa MousisipHasi KOHIeHTpanus 3Toi kucaorsi? Ilior-
Hocth pactBopa HNO; paBna 1,391 r/mu.

O

O O O

20,1
15,6
14,4
11,2

Tect 13. Pearnpyror 17,6 r meau u 17,6 1 cepbl. YcTaHOBHTE Maccy MPOAYK-

Ta — cyJbpuaa mexm (11).

O

O O O

O O OO

26,4
32,6
20,5
12,5

Tect 14. be3 HarpeBaHus BoJa pearupyer ¢
cepedpom

KEIE30M

KaJIbIIUEM

MEJIbIO

Tect 15. ITocae ynapuBanus 280 mu 12%-Horo pacTBopa xJiopuaa Maruust

II0THOCTHIO 1,06 r/Mu1 Macca pacTBOpa yMeHbIIWIACH HA 42 1. MaccoBasi 10141
BellleCTBA B KOHEYHOM PAaCTBOpPE COCTABJISAET

O

12
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O 14
15
20

O O

Tect 16. AjIlOMHHUIT MOKeT pearupoBaTh ¢
Cylab(paTOM MarHus
XJIOPUJIOM HaTpHsI

HHUTPATOM KaJIbLIUA

O O OO

TUAPOKCUIOM HATPUs

Tect 17. O0béM yriiekucaoro raza, oopasoBasuierocsi npu B3pbiBe 17 1 me-
TaHa u 36 J1 KuCJI0poaa, paBeH

o 17

o 27

O 1

O 25

Tect 18. Ilpu B3aumMoaeliCTBMHU IEJOYHBIX METAJLIOB ¢ BO/IOH 00pa3yloTcsi

O ménous U BOIOPOLI

O rUApHIBI U KHCIOPO/

O mepokcHI M BOIOPOJ

O  TIUAPOKCHI U 030H

Tect 19. U3 1 kr docdara KaabuUs MOKHO MOJYYUTh (POCHOPHYIO KHCTIOTY
Maccoii (1)

O 6005
O 6323
O 5234
O 100,6

Tect 20. M30bITOK HMHKA 00padoTaau 22 mu 4,06M x10pOBOXOPOIHON KHC-
JoTbl. PaccunTaiiTe npu H.y. 00b€M BbIICJIMBIIETOCS ra3a

O 20
O 19
O 10
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3.6. CuTyaunoHHbIe 3a1a4M

[To nucuumuinHe «HeopraHndeckass XUMUsD» MPEIyCMOTPEHO PEIICHUE CUTYyallu-
OHHBIX 3a7a4.

CuTtyallMOHHBIC 33/1a4d PACCMATPUBAETCS KaK KOHTPOJIb YCIIEBAEMOCTH U MPOBO-
JUTCSL TIOCTIC M3YYEHUS ONMPENENICHHBIX TeM MUCIUIUIMHBL O0BhEM OaHKa Ha KaKIYIO
temy: 12 BapuaHTOB 10 2 3a/1a4H.

Tema: PacTBopsl. IIpurorosienre pacTBOpoB 32JaHHON KOHUEHTPAUA

Bapuanrt 1

1. s 6opsOBI ¢ Xs10p0o30M pactenuid npumensroT 0,2%-i pactBop FeSO, (tuiot-
HOCTh | 1/Mmu). Paccuuntaiite Maccy sxene3Hnoro kymnopoca, FeSO,*7H,0, neobxoaumyto
st mpurotoBieHusa 500 r Takoro pactBopa. Paccuntaiite MOJNSIPHYIO KOHIEHTPALIUIO,
MOJISIPHYIO KOHIICHTPAIIMIO 9KBUBAJIEHTA U TUTP MOJIYYEHHOTO pacTBOpa.

2. Kakoe konmaectBo MmoHoropdocdara narpus Na,POsF conepxkurcs B Tr00U-
Ke 3yOHOM macThl BeCOM 75 IpaMMOB, €CJIM Ha yHakoBKe ykazaHo: «CojepkaHue ak-
tuBHOTO (pTopa 0,15%»? CTomMaTONOrH PEKOMEHAYIOT sl MPOPUIAKTUKUA Kapueca
€XKEeroJHo NoTpeOIsITh B BUJIe 3yOHOU MacTsl NpUMepHO 1,5 rpaMma akTUBHOTO (propa,
T.€. PTOPUA-NOHA, CIOCOOHOTO TUCCOIIMUPOBATH M BCTYIATh B PEAaKIIMU MOHHOTO 00OMe-
Ha ¢ 3yOHOU 3Maibio. CKOJIBKO TIOOMKOB 3yOHOUM MACThl HY>KHO HCIOJB30BaTh B TeUe-
HHE rojia, YTOOBI 00ECIICUNTh 3Ty HOpMY?

Tema: Xumus S-3J1eMEeHTOB

Bapuanrt 1

1. MHOTUM HM3BECTEH CIOCO0 JICUCHUSI HACMOPKA WJIU PaAUKYIUTa C IIOMOIIBIO TT0-
BapeHHoi cou (NaCl). Ee HarpeBaroT Ha CKOBOpOJIe MJIM B yXOBKE, HACHINIAIOT B Me-
II0YEK U3 TUIOTHOM TKaHH, a MEIIOYEK MPUKIIAILIBAIOT K O0JIFHOMY MECTY Ha HECKOJIb-
KO yacoB. Kakue cBoiiCTBa MOBapEeHHOU COJIM UCIIOIB30BaHbI B ’TOM perente?

2. YUtoOBl ceMeHa CeIbCKOXO3SIMCTBEHHBIX KYJIBTYP XOPOIIO COXPAHSIUCH, OHU
JIOJDKHBI UMETh BIIAXKHOCTh He Oosiee 15%. BricymmTh ceMeHa He Bcerjia mpocTo, Tak
KaK HarpeBaHue MPUBOAUT K MOTEpe BCXOKeCTH. [loaTOMYy HEpeaKko MPpUMEHSIOT XUMHU-
YECKYIO CYIIKY: CMEIIMBAIOT CeMeHa ¢ O€3BOJIHBIM CYIb(aToM HATpHUs. ITa COJIb JIETKO
obpaszyet kpuctamioruapat Na,SO4-10H,0, mostoMy npu cMenmBaHuu €€ C BIaXHbI-
MU CEMEHaMHU OHa OTHHMAET OT HUX BOJIY U CBSI3bIBACT €€ B KpucTauioruapar. Paccumn-
TalTe, CKOJILKO HYXKHO Cyib(aTa HaTpus I BhICyIMBaHUs 10 Kr ceMsH, UMEIOIINX
BJIAXXHOCTD 25%, 10 KOHAUIIMOHHOM BIIaXKHOCTH 15%.
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Tema: p —371ementsl VIIA noarpynnsi nepuoanyeckoi cucTeMbl
xumudeckux djiemMenToB [I.U. MenaeseeBa. I'ajiorennl

Bapuanrt 1

1. B Bamem noMe ecTb OyTbUIb C KUAKAM OTOENIMBATENIeM, HO ITHKETKA C HWH-
cTpykuueit norepsina. [Ipemapar umeer 3amax xsopa. Bel pemmnu o0padboTatsh
UM Oenbe 0e3 HarpeBaHus. Kakyro mocyy BeI BRIOEpETE, €CIU Y Bac €CTh: HOBOE
BEJIPO U3 OLIMHKOBAHHOMW JKECTH, CTAPBIM AYMAJIMPOBAHHBIN Ta3 C MOBPEXKICHHOU
AMaJbIO U IJIACTMACCOBBIN Ta3?

2. Ha 6enyto canderky nponwinu ion. [TombITaiich BRIBECTH MATHO C IMTOMOIIIBIO
orOenuBarenst «Ilepcomby, 3aTeM XJIOPHOW M3BECTH, HO HEYJAYHO — HHM OJTHO M3 ITHUX
cpencTB He obecBeTIIIO MATHO. OHAKO Yepe3 HECKOJIBKO JTHEHW MATHO Muc4e310. Moxk-
HO JIM HaIMCATh YPaBHEHUE peakiuu, Oaroaaps Kotopor ncuesno maTHo? [Touemy oHO
HE MCYE3JI0 MO/ IeUCTBUEM OTOESIMBAaTENCH?

3.7. PyGeskHblil KOHTPOJIb
Bomnpocs! pyoesxknoro kourpoJisa Ne 1
Bomnpocsl, paccmaTpuBaeMble HA Ay JUTOPHBIX 3aHATUAX

1. BaxxHenmme Ki1acchl HEOPraHUYECKUX COCIMHEHUIN: OKCHUJIBI, OCHOBAHUS, KU C-
JIOTHI U COJIU, X KJIacCU(PUKaIUs, TTOJIyYeHHE U XUMUYECKHUE CBOMCTBA.

2. OCHOBHBIE 3aKOHBI XMMHUHU: 3aKOH COXPAHEHUS MACChl BEIIECTBA, 3aKOH MOCTO-
SHCTBA COCTaBa BEIIECTBA, 3aKOH OObEMHBIX OTHOIICHHM.

3. I'a30BbI€ 3aKOHBI, 3aKOH ABOrajipo u cieacTBus u3 Hero. [loctossHHas ABoran-
po. MousipHbIii 00bEM Ta3a.

4. ATOMHO-MOJICKYJISIPHOE YYEHUE B XUMUHU.

5. AToM, MOJIeKyJ1a, XMMUYECKUE 2JIEMEHTHI. MI30TOIIHI.

6. Cmecu (roMoreHHbIe U TeTeporeHnsie). [IpocTrie U cioxHbIEe BemecTBa. AJl-
JOTPOTHS ¥ AJJTOTPOITHBIE MOTU(DUKAITUY.

7. Monbs. MonsipHasi Macca BEIIECTBA.

8. OTHOCHTENIbHAs ATOMHAs U OTHOCUTEIIbHASI MOJIEKYJIIPHAS. MACCHI.

9. Xumuyeckue 3HaKu, GOPMYJIbl U XUMUUECKUE YPABHEHHUS.

10.Atomubie opOutanu. Kondurypauus 37eKTPOHHBIX MOJYPOBHEW M YpOBHEH
aToma.

11.KBanToBBIC YnCIa U UX PU3HMUECKHI CMBICTT.

12 ITpunnun aynu, npaBuno XyHna.

13.IlepBoHavanbHass U COBpeMeHHass (OPMYJIMPOBKHU TMEPUOJIUYECKOTO 3aKOHA
XUMHUYECKHUX djieMeHTOB [[.M. MeHnneneena.

14.CTpyKkTypa NepHOINYECKON CUCTEMBI XMMUYECKHX 3ieMeHToB /.M. Menne-
JieeBa: TPYMIIbI, TOATPYIIIbI, TEPUOIBI.
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15.Tunbl XUMUYECKON CBSI3U: KOBaJeHTHas (TIOJISIpHAS W HETOJsipHasi), HOHHAs,
BOJIOPOTHASI.

16.CBoiicTBa KOBAJICHTHOM CBS3H.

17./10HOpHO-aKIIENITOPHBIM MEXaHU3M 00pa30BaHUs CBS3H.

Bomnpock! ajist caMOCTOSITEILHOTO U3YUYEHHUS
1. DxBuBaeHT. 3aKOH YKBUBAJICHTOB.
2. Ctpoenue atoma.
3. MeTtamnnueckas CBSI3b.

Bonpocsl py0e:kHOT0o KOHTPOJIst Ne 2
Bomnpockl, paccmaTpuBaeMbie Ha Ay JUTOPHBIX 3aHSATUIX

1. XuMuueckue peakuuu, KiaccupuKalus peakiuil: 3aMelieHus, COCIUHEHUS,
pazyioxkeHust 1 oOOMeHa.

2. OKHCIIUTENIBHO-BOCCTAHOBUTEbHBIE Peaku. OKHUCIEHUE, BOCCTAHOBIICHHUE.

3. Tunbsl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

4. BaxxHeillme OKUCIUTEIN U BOCCTAHOBUTEIH.

5. CkopocTh XxuMu4yecKor peakuuu. MakTopkl, BIUMAIONIME HA CKOPOCTh XMMHUYE-
CKOM peakIuu.

6. OCHOBHO} 3aKOH XUMHWYECKON KMHETHKH (3aKOH JACHCTBYIOIITNX Macce).

7. Karanu3. Katanuzatopsl. Katanurtuueckue peakuuu. IHruOupoBaHue U MHTH-
OUTOPBI.

8. BausiHue temmepaTypbl Ha CKOpPOCTh peakiuu (rnpaBuiio Bant-I'odda, ypas-
HeHHe AppeHnyca).

9. O6patumbie 1 HEOOPATUMBIE PEAKIUH.

10.XuMnueckoe paBHOBECHE.

11.KoHcTanTa paBHOBECHS.

12 ITpuaumn Jle-I1latense.

13. ducnepcHble cucTeMbl U uX Kiaccudukaims. CriocoObl BeIpaKEHHUST KOHIICH-
Tpaluu PacTBOPOB (MaccoBasi J0JIsi, MOJIApHAs KOHIICHTpAaIlUs, HOpMaJibHas (9KBUBa-
JIEHTHAs1) KOHUEHTPALUs, TUTD).

14. CpoiicTBa paCcTBOPOB HEIJIEKTPOIUTOB (OCMOC, OCMOTHYECKOE JIaBJIEHUE). 3a-
koH Baut-TI'odda.

15. 3akonsl Payns. Kpuockomnus v 30yIHMOCKOMHS.
16. Teopust 371€KTPOTUTUUECKOMN AUCCOIUAIUH.
17. T'unponu3 coneil. Tunsl rugposinsza coyei.

Bomnpock! aJist caMOCTOSITEILHOTO U3YUYEHHUS
1. CrertieHp OKHUCIIEHUS.
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2. MonekyJIapHOCTh PEaKuu
3. Teopus pactBopoB JI.11. Menneneena.
4. Jluccoumaiys KUCIOT, OCHOBAaHUM M COJICH.

Bomnpocel pydexHoro kourpoJisi Ne 3
Bormpocsl, paccmaTpruBaemMble Ha ayAUTOPHBIX 3aAHIATHSIX

1. Bogopon. Haxoxaenue Bomopoda B MEPHUOJAMYECKON CUCTEME XMMHUUYECKHUX
anemeHToB [[.1. Menpaeneena.

2. CniocoObl mostydeHus, (pU3nueckue 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE BO-
nopona. Bona.

3. CoennHeHnE BOJAOPOJIA C METAJUIAMHA U HEMETAJJIAMMU.

4. BaxxHeilie COeIUHEHUS IIEIOUYHBIX METAUIOB (OKCUABI, IEPOKCUIbI, THUAPH-
JIbI, TUJIPOKCHU/IBI).

5. OOuras xapakrtepuctuka S-anemeHToB |l rpynnel rimaBHo#t noarpynmsl. Ilomy-
YyeHHe X B CBOOOTHOM cocToSHHH. CBOMCTBA Ba)KHEHUIIINX COCTMHEHHI: OKCHIOB, TH/I-
POKCHJIOB, COJIEH.

6. ['aménas u HeramiéHass U3BECTb.

7. )KEcTKOCTh MPUPOTHOM BOJBI U CIIOCOOBI €€ YCTpaHCHHMS.

8. [Nonmyuyenue amomunus. CoeTMHEHUS ATIOMUHUS U UX CBOMCTBA.

9. bop, ero cpoiicTBa 1 BaxkHeIMe coeAuHeHUs. bopHas kucinora u ee colu.

10.¥Yrnepon, ero amioTponHbie MoauUKAMA. XUMUIECKIE CBOMCTBA YIIIepO/Ia.

11.0xcua u AMOKCHU]L yTAEpoa. YTOIbHAs KUCIIOTa U €€ COMH.

12 .KpemHuii, ero coeIMHEHUs C METAJUTAMUA U HEMETaJITaMH.

13.KpemHueBast KUCjioTa u e€ CoJiu.

14 A30T, ero ¢puznyueckre U XUMUIECKHUE CBOMCTBA, TTOJIyYCHHE.

15. Ammuak, ero pusnveckrue u XuMHIeckue cBoicTa. [IpumeHenue ammuaka.

16. I'uppoxcun ammonust. Coau aMMOHUS.

17. KucnopoiHble COeMHEHUS a30Ta.

18. A3oTHas u a30THCTas KUCIOTH M UX COJIU. B3ammomeicTBiue a30THON KUCIIO-
THI C METAJIJIAaMU U HEMETaJJIaMHU.

19. ®docdop, ero amnorponubie Mogudukanuu. [lomyyenue docdhopa B cBOOO/I-
HOM BHJIE.

20.0xcunbt hocdopa, hochopHbIe KHUCIOTHI U UX COJIH.

21.Kucnopos, mojiydeHue ero B 1abopaTopur M MPOMBIIIUICHHOCTH. Du3ndeckue
Y XMMUYECKHUE CBOMCTBA Kuciaopoaa. O30H.

22.Cepa u e€ cBOIICTBA.

23.CepoB0o10pO/1, CEpOBOAOPOIHAS KUCTOTA, CYTb(OUIBI.

24 KucnopoaHble COeTMHEHUS CEPbl, CEpPHUCTAsI U CepHast KUCTIOThI U UX COJIH.
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25.ITonydenue rajoreHoB B cBOOOHOM Buje. PU3NUECKHUE U XUMHUYECKUE CBOM-
CTBa TaJIOTCHOB.

26.XmopoBojopoa. CoJisiHast KUCJIOTa U €€ COMH.

27.Kucnopoanbsie COCIUHEHUS TaJIOIE€HOB, OKHUCIWUTENbHBIC CBOMCTBA ITHUX CO-
eIUHCHUH.

Bormpocs! 11t caMOCTOSTETFHOTO H3yYCHUS
1. OcobeHHOCTh CBOMCTB OEpHILIHSL.
2. AMdoTepHOCTDh aTFOMUHUS
3. Coenqunenus ¢gocdopa
4. dTop

3.8. [IpomexkyTOYHAs aTTECTALMA

KoHTposb 3a ocBoeHHeM qucUUIUIMHBL «Heopranudyeckas XUMHUS» U OLICHKA 3Ha-
HUM 00ydYaroluxcsl Ha SK3aMEHE MPOU3BOAMTCS B COOTBETCTBUM C [lonoxeHuem o te-
KyLIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXYTOUHON aTTECTALIMK 00YyYaroluXcs Mo 00-
pa3oBaTeNbHBIM MIPOTrpaMMaM BBICHIETO 00pa30BaHUs, YTBEPKICHHOM PEIICHUEM yue-
Horo coBeta ®I'BOY BO Caparosckuii 'AY ot 29.08.2019, npotokomn Ne 1.

B cooTBeTcTBUMM C y4eOHBIM IIJITAHOM [0 HampamieHuio noarotroBku 19.03.04
TexHonoTHs TPOAYKIIMKA U OpraHu3aius OOIIECTBEHHOIO MUTAHUS BHJ MPOMEXKYTOU-
HOM aTTeCTally — K3aMEH.

[lenapr0 TPOMEKYTOUHOM aTTecTaluyu OOyJaroluXcsl SBISICTCS KOMIUIEKCHAsT U
O0OBEKTHBHAS OIICHKA KauyeCTBAa YCBOCHUS UMHU TEOPETHUUYECKUX 3HAHUM, YMEHUS CUHTE-
3UpPOBATh MOJIYYECHHbIC 3HAHUS U TIPUMEHSITh UX K PEIICHUIO MPAKTUYECKUX 3a7ad Mpu
OCBOCHHMH OCHOBHOI 00pa30BaTEIbHON MPOrpamMMbl BhICIIEr0 00pa30BaHMs 3a OINpeEre-
JIEHHBIU [TEPUOL

3auet (AudepeHIMpOoBaHHBIN 3a4€T) — 3TO BUJ UTOTOBOTO KOHTPOJIS, MPU KOTO-
pPOM yCBOEHHE O0y4arolMUMcs y4eOHOro MaTephayia mo JUCLHUIUIMHE OLEHUBAETCA Ha
OCHOBAHHWM PE3YJIbTATOB TEKYIIETO KOHTPOJS (TECTUPOBAHUS, TEKYILIETO OIMpPOCa, BbI-
MIOJIHEHUS] MHANBUYabHBIX 33JJaHUI U ONPEIETICHHBIX BUIOB padOT HA JIa0OPATOPHBIX
3aHATHSX ) B TCUEHUE CEMECTpA.

DK3aMEH — 3TO BUJ UTOrOBOI'O KOHTPOJISA, KOTOPBIM IMpeciaeayeT Lellb OLEHUTh
YpOBEHb CPOPMUPOBAHHBIX KOMIETEHITUN U MOJYYCHHBIX TEOPETUUECKUX 3HAHUI 00Y-
YaloIerocs 3a Kypc, pa3BUTHE TBOPUECKOTO MBIIUICHUS, TPUOOPETCHNE HABBHIKOB Ca-
MOCTOSITEJIbHON pabOThl, yMEHUE CUHTE3UPOBATH MOJYyUYCHHbBIE 3HAHUS U TIPUMEHSITh UX
K PEILICHUIO TPAKTUYECKUX 3a]1a4.

TemarTuka BOIIPOCOB, BLIHOCUMBIC HA IK3aMCH
1. OcHOBHBIC TTOHSITHS XUMHUH: aTOM, MOIJICKYJIa, OTHOCHUTCIIbHBIC aTOMHAsA U MO-

JIEKYJISIpHAst MacChl, XUMHUYECKHE (GOPMYJIbl U XUMUYECKUE YPABHEHUSI.
2. OCHOBHBIE 3aKOHBI XMMHUU: MIOCTOSIHCTBA COCTaBa BEIECTBA, COXPAHEHHS Macc
BEIIECTBA, 3aKOH OOBEMHBIX OTHOIICHUMN, SKBUBAIEHTOB, ABorajpo. [locrosiHHas ABo-
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raapo. Monp Kak Mepa KOJMYECTBAa BemlecTBa. MomsipHas macca BellecTBa. JKBHBa-
JICHTBI.

3. OCHOBHBIE KJIaCChl HEOPraHUYECKUX BEIIECTB: OKCUbI, KUCIIOThI, OCHOBAHUS U
conu. Knaccuduxanusi, CBONCTBa U CIOCOOBI MOTYUYEHUS.

4. Ctpoenue atoma. fnepHas MoJelb aToOMa. DJIEKTPOHHbBIE YPOBHH U TIOIyPOB-
HU, TMOHATUSL 00 opOutanax. KBanroBeie uncia. [IpaBuino 3amomHeHUs] 3IEKTPOHHBIX
ob6onouek (mpunuun [Taynu, npaBuno XyHaa).

5. Ilepuoanueckuii 3akoH xumMuueckux anemeHToB J[.M. Menneneesa (crapas u
HOBasi GOPMYIUPOBKA), ero pusndeckuid cMpicii. CTPyKTypa NEPUOJNYECKON TaOIULIBI
XUMHUYECKUX DJIEMEHTOB (II€PUOJIbI, TPYMIbI, MOATPYIIHI). 3aKOHOMEPHOCTH H3MEHE-
HUS CBOMCTB 3JIEMEHTOB I10 FPYINaM U Mepruoaam.

6. XrMu4deckast CBs3b: MOJISIPHASI U HEMOJsIpHAs KOBAJICHTHAs, HOHHAS!, BOJIOPOJ-
Hasl, METAJUINYECKasl.

7. OKMCIUTENBHO-BOCCTAHOBUTEINIbHBIE NIPOLIECCHl. OKUCIUTENN U BOCCTAHOBUTE-
nu. BaxkHenmme OKUCIUTENN U BOCCTAHOBUTEIIH.

8. BalleHTHOCTB U CTENEHb OKUCIIECHUS.

10. IToHsITHE XUMUYECKOW TEPMOJMHAMUKH. TepMOIMHAMUYECKAs] CUCTEMA U €€
XapaKTEPUCTHKHU.

11. IlonsATre sHTanpUK cUCTEMBL. Tepmoxumus. 3aKoH l'ecca U cineacTBus u3
HEro. TepMOXUMUYECKUE YPABHEHHS.

12. Xumudeckas kuaHeTHKa. CKOPOCTh XUMUYECKON peakiuu. DakTophl, BIHIIO-
M€ Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH XMMHUYECKOW KUHETHKU (3aKOH JIEUCTBY-
IOIIUX MacCC).

13. Katanu3 u Buabl katanuza. Katanm3aTopsl U KaTAIUTUYECKUE PEAKIIUH.

14. OGpaTumbie 1 HEOOpATUMBIE PEAKITUU. XUMUYECKOE PABHOBECUE M KOHCTaHTa
paBHoBecus. [Ipuanun Jle-I1laTense.

15. PactBopbl. PacTBOpuMOCTh BemiecTB. MaccoBasi 10yl paCTBOPEHHOIO Belle-
ctBa. KoHlIeHTpalus: MoJisipHas U HopMalibHasl (3KBUBaJieHTHas1). Tutp pactBopa.

16. CpolictBa pacTBOpPOB HEAIEKTPOJIUTOB. Ocmoc. OCMOTHYECKOE NaBJIEHUE.
Kpuockornus u 30yaTuocKonusi.

17. Teopwus saekTponuTHYSCKON aucconuanui. CUIbHBIC U clIa0ble AJICKTPOIH-
Tbl. OHHBIE peakiuu. TUIBI THAPOIU3A CONEN.

18. Jluccormanus Bonabl. Bogoponnsiii mokaszatenb. PactBop pH B paznuunbIx
cpenax (KHCIOTHas, IIeJI0YHasl, HeHTpallbHas CPEJIbI).

19. S-anementsl |A u [IA oarpynm: BogOpo, MIETOYHBIE U MIETOUYHO3EMETbHBIE
METaJulbl, UX MOJOKEHUE B TAOIUIE XUMUYECKUX JIEMEHTOB, MOJIYYEHUE U CBOMCTBA.
XKéctkocTh BOAbI U crocoObl €€ ycTpaHeHus. [IpruMeHeHne cCOoeTUHEHUN B MPOMBIIII-
JICHHOCTH (B TOM YHCJIC TIUIIEBO), B OBITY.
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20. P-anementsl A u IVA noarpynn nepuoandeckoil CUCTEMbI XUMHYECKUX
anemeHTOB. CBOMiCTBa OOpa U aTIOMUHUSA, MOJyYeHUEe, aM(POTEPHOCTh ATIOMUHUS U €TI0
OKCHJIa ¥ TUJPOKCHU]IA.

21. Yruepon, ero amioTporHble MOAU(DUKAIMK, XUMHUYECKUEe cBoicTBa. OKcun
yrieponaa (1) u oxcun yrnepona (1V), yronsHas kuciora u €€ conu. KpemHuii, ero mo-
JTy4yeHue, pusnueckre u XuMHueckue cBoiictBa. KpeMuueBas kucinora u e€ cou.

22. P-anemenTsl VA MOATPYMNIbI NEPUOANYECKON CUCTEMBI XUMHUYECKHX dJIEMEH-
TOB, UX O0IIas XapakTepucTuka. A30T, aMMHaK, coii aMMoHUs. OKCUIbI a30Ta, a30T-
Hasli U a30THCTast KUCIOTHl U ux conu. Dochop, okcuanl Gocdopa, ero KUCIOTH U UX
cosii. A30THBIE U (hochOpHBIE yI00peHUS

23. P-anementsl VIA moarpynnbsl nmepuoArdecKO CUCTEMbI XMMHUYECKHX 3Jie-
MEHTOB, UX oO0mas xapakrtepuctuka. Kucmopon u cepa. Oxcup cepol (1V) u oxcup ce-
pel (V1), cepoBoaopos, cepHasi U CEpHUCTAsI KACIOTH U UX coiu. [lomyuenue u cBoii-
CTBa CEPHOM KUCIIOTHI.

24..Ilony4yeHue rajJoreHoB B cBOOOAHOM Buje. OU3NUecKre 1 XUMUIECKUE CBOM-
CTBa rajoreHoB.

25.XiopoBoaopo. CossiHasi KUCIIOTa U €€ COJIu.

26.KucnopogHble COEIUHEHMs TaJIOT€HOB, OKHUCIUTENbHBIE CBOICTBA 3TUX CO-
€MHCHUMU.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa

MHMHUCTEPCTBO CEJBCKOI'O XO351HCTBA
POCCHUIICKOH ®EJEPAIINN
denepanbHOE rocyJapCcTBeHHOE 0K0IKeTHOEe 00pa30oBaTe/ibHOE YUpPeKIeHne
BbICIIET0 00pa30BaHUs
«CapaToBckuil rocyapcTBeHHbIH arpapHbiii yausepcuretr um. H.. BaBuiosay

Kadenpa «Mukpobuosorus, GHOTEXHOJIOTHS U XUMUSD)

IK3ZAMEHAINIMOHHBIN BUJIET Ne 1
o qucuuiimae « Heopranmueckas Xumush»
1. TlpeameT u 3a1a4u XUMUU. ATOMHO-MOJIEKYJIIPHOE YUCHHE.
2. OKUCIUTEIIbHO-BOCCTAaHOBUTENbHBIC peakinu. CyIIHOCTh MPOIECCOB OKUCIEHUS U
BOCCTaHOBJIEHUSI. OKUCIUTEIN BOCCTAHOBUTEIH.

3. KakoBbI Macca M KOJIMYECTBO BOJIbI, KOTOPhIE 00PA30BAIMCH MPU CTOPAHUH & T BO-
nopoaa?
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4. MeToanueckue MaTepuaJbl, onpeaesoinne Npoueaypbl OlleHUBAHNS 3HAHUH,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypbl OLlEeHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
H (WIM) ONBITA JAeSITeJIbHOCTH

KonTponb pe3ynpTaToB 00yueHus: 00y4aronuxcs, 3TaroB U YpoBHs (GOpMHUpPOBa-
HUSL KOMIIETEHINH o aucuuiinHe «Heopranndeckass XUMHs OCYLIECTBIISIECTCSA Yepes3
MPOBEJICHUE BXOIHOTO, TEKYIIETO, pyOeKHBIX, BBIXOJHOTO KOHTPOJICH U KOHTPOJIS CaMo-
CTOSITENTEHOM PabOThI

@®opMbI TEKYIIET0, MPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISI M KOHTPOJIbHBIE 3a-
OaHus U1 TEKYLIEro KOHTPOJIS pa3padarbIBatoTcs Kadenpod McXols U3 crenuduku
JAMCUUIUIMHBL, M YTBEPKAAI0TCS Ha 3aceJaHuu Kadeapsl.

4.2 Kputepum olleHKU 3HAHUI, yMEeHUIi, HABBIKOB U (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKTepu3yIIIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHLIMI B MIpolecce 0CBOECHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

Ornucanue MmKaibl OLICHUBAHUS TOCTUKEHUSI KOMIIETEHIIUNA MO0 TUCIUIUIMHE MPU-
BEJIEHO B Ta0OuIie 6.

Tabnuua 6

YpoBeHb
OCBOCHHS
KOMIIETEH-
117051

OTtmMeTka 1o nATHOAIIBHON cucTeme
(mpomesxyTo4Hast arTecTarus)™

Omnucanue

BBICOKM

«OTIHUYHO»

«3aYTCHO»

«3aYTEHO
(OTIUYHO)»

OO6yuaromuiicss 0OHApY>XUJ BCECTOPOH-
Hee, CUCTEMaTU4eCKOoe U IN1yOOKOe 3HaHUE
y4eOHOro MmaTepuaiia, yMeeT CBOOOJIHO
BBINOJHATh 33JaHMsI, IMPELYCMOTPEHHbBIE
IIPOrpaMMOM, YCBOWJI OCHOBHYIO JIUTEpA-
Typy ¥ 3HaKOM C JIOIIOJHUTENIBHOMN JHTE-
paTypoil, peKOMEHI0BAHHOU IIPOrPaMMOM.
Kax npasuio, oOydaromuiics NposIBISIET
TBOPYECKHE CIMOCOOHOCTH B TOHUMAaHUH,
M3JI0’KEHUU U MCTI0Ib30BaHUM MaTepHana

0230BbIH

«XOpOILLIO»

«3aYTCHO»

«3aYTEHO
(xoporto)»

OOGyuarommiicsi oOHapY>KHJI TOJTHOE 3Ha-
HHUE y4eOHOTO MaTepuasa, YCIENTHO BbI-
IIOJIHAET IPEIYCMOTPEHHBIE B IIPOTrpaMMe
3aJjaHusl, YCBOWJI OCHOBHYIO JIUTEPaTYpYy,
PEKOMEHIOBAaHHYIO B POTPaMMe

MOPOroBbI

«YyHAOBJICTBO-
PUATCIILHO»

«3aYTCHO»

«3a4TEHO
(ynoBneTBo-
PHUTEIBHO)»

OOGyuarommiicss OOHApYXHJI 3HAHUS OC-
HOBHOT'O Y4eOHOro Marepuaia B o0beMe,
HEOOXOAMMOM JIJIsl JalbHele y4eOnl u
npenacrosimeid  paboTel MO  mpodeccuw,
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YpoBeHb
OCBOCHHUS
KOMIIETEH-
1

OTMeTKa 110 I THOAUIEHON CUCTEME Onucanue
(mpoMexxyTo4yHas aTTecTarus)*

CIPaBJISICTCS C BBIIIOJIHEHUEM ITpaKkTUye-
CKMX 3aJlaHUM, TPETYCMOTPEHHBIX IIPO-
rpaMMOii, 3HAKOM C OCHOBHOW JUTEpATy-
pOH, PEKOMEHJOBAHHOW MPOrpaMMOM, J10-
MyCTUJ MOTPEIIHOCTH B OTBETE€ HA 3K3a-
MEHE U MPH BBIMOJIHEHUH 3K3aMEHAI[MOH-
HBIX 3aJlaHHii, HO 00JaaeT He0OXOUMBI-
MU 3HAHUSIMH JUISL UX YCTPAHEHUS TIOA PY-
KOBOJICTBOM IIpPEMO/1aBaTeis

«HEYIOB-
JIETBOPH-
TEJILHOY

«HE 3a4Te- | «He 3aureHo | OOyJarommiicss OOHApYXHJI MPOOEIBl B
HO» (HeynoBIIeT- | 3HAHMAX OCHOBHOTO y4eOHOTO Marepuala,
BOPUTEINIFHO)» | IOMYCTHJI TPUHIMITAAIBGHBIE OIIMOKH B
BBINIOJIHEHUH  MPEyCMOTPEHHBIX  MPO-
IrPaMMOW IIPaKTUYECKHMX 3aJaHUM, HE MO-
KET MPOJOJIKUTH 00yUeHHE WM MPUCTY-
NUTh K MPOPECCHOHATBHON EATEeIbHOCTU
0 OKOHYaHWHM 00pa3oBaTeNbHON OpraHu-
3a1uu 0e3 JOMOIHUTENbHBIX 3aHITUN

4.2.1. Kpurepuu OlleHKH YCTHOIO (MMMCbMEHHOI0) ONMPOCA NMPH MPOMEKYTOY-
HOIl aTTecTaluu

[Ipu oTBeTE HA BONIPOC OOYUAIOIIUNACS TEMOHCTPUPYET:

3HaHMsI: (YHIAMCHTAIBHBIX Pa3JIeiIOB HEOPraHWYECKOW, aHaJIMTUYECKOM, opra-
HAYECKOM, (PU3NUECKON 1 KOJUIOUTHON XUMHH; XUMHUICCKHUX DJIEMECHTOB M UX COCJIUHE-
HHUI; METOJIOB ¥ CPEJICTB XMMHUYECKOTO UCCIICAOBAHMUS BEIIECTB U NX MIPEBPALICHUH;

YMEHMSI: TIPOBOJAUTH PACUEThl KOHIIEHTPAIMK PACTBOPOB PA3JIUYHBIX COCIUHE-
HUM; ONPENEATh U3BMEHECHUSI KOHIEHTPALIMKA PACTBOPOB MPU MPOTEKAHUH XUMHUYECKUX
peakIuii; MPOBOAUTH OUUCTKY HEOPTaHUYECKUX BEILIECTB B 1a0OPATOPHBIX YCIOBUSIX;

BJIaJleHHE HABBIKAMHU: TEXHUKU XUMHUUYECKUX IKCIIEPUMEHTOB, paOOTHI C XUMHU-
YECKUMU peakTUBaMH U MpUOOpaMu; HOMEHKJIATypbl HEOPTaHUYECKHUX BEIIECTB

Kpurepuu oueHku

OTJINYHO

00y4aromuicst JEMOHCTPUPYET:

- 3HaHME MaTepHaja: XMMUYECKHE 3JIEeMEHTHl U UX COeluHEeHus; 6a3o-
BbI€ TIOHATHS U (POPMYTUPOBKHA OCHOBHBIX 3aKOHOB XMMMH, MPAKTUKU
IIPUMEHEHNs MaTepHalla, HCUEPIBIBAIOLIE U MOCIIEI0BATEIBHO, YETKO
Y JIOTUYHO M3J1araeT MaTepuall, XOpOoLIO0 OPUEHTUPYETCS B MaTepHalle,
HE 3aTPYIHSIETCS C OTBETOM IIPU BUJIOM3MEHEHUH 3aJaHU;

- YMEHHME IPOBOJIUTH PACYETHl KOHLEHTPALMM PAcTBOPOB Pa3/IMYHBIX
COEIMHEHUH; ONPENEIATh U3MEHEHHSI KOHLEHTPALMI pacTBOPOB IPHU
IIPOTEKAaHUU XMMHMYECKUX PEAKLUN; IPOBOJUTH OYUCTKHM BEILIECTB B
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7a00paTOPHBIX YCIOBHSIX, UCIIOJB3Ysl COBPEMEHHBIE METOJbI U TIOKa-
3aTEJIM TaKOU OLIEHKHU;

- YCIIEIIHOE M CHCTEMHOE BJIAJICHUE HAaBBIKAMU XWMHUYECKHX jabopa-
TOPHBIX OIEpaLMil; ONPEAEIICHUSI KOHLIEHTPAauuid B pacTBOpPAX; CHHTE-
3a HEOPraHUYECKUX COCTMHEHUMN

X0po1Io

00yJaromuics: JIEMOHCTPUPYET:

- 3HaHHWE MaTepuaja, He IOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

- B IEJIOM YCIEIIHOE, HO COJAEpKAIlUe OTIEIbHBIC MPOOENbI, YMEHUE
MIPOBEICHUS PAcU€TOB KOHIICHTPAIIMM PACTBOPOB PA3IUYHBIX COEIHU-
HEHUI; oNpeneNeHUs N3MEHEHHUS KOHIICHTPAIM PaCTBOPOB MPHU TPO-
TEKaHUU XUMUYECKHX PEaKIMi; MPOBEJICHUS OYMUCTKH BEIIECTB B Ja-
OOpaTOPHBIX YCIOBHSIX, UCIOJIB3YSl COBPEMEHHBIC METOJBI M IMOKa3a-
TEJIU TaKOM! OIICHKH;

- B IEJIOM YCIICIIHOE, HO COJIepKaIlee OT/IeIbHBIC MTPOOEITBI UM COIPO-
BOJXKIarolleecs OTAEIbHBIMHM OIIMOKAaMU BJIaJeHHE HABBLIKAMHU BBINOJI-
HEHUSI XUMHYECKUX JTa0OPATOPHBIX OTEpaIuii; OmpeaciieHUs] KOHICH-
Tpaluii B pacCTBOPax; METOa CHHTE3a HEOPTraHWYCCKUX COCTMHEHUI

Y/AOBJIETBOPUTEIHHO

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHUS TOJHKO OCHOBHOTO MaTepuaa, HO He 3HAET JeTajei, 1omycKa-
€T HETOYHOCTH, JIOMyCKAaeT HETOYHOCTH B ()OPMYIIMPOBKAX, HAPYIIAET
JIOTUYECKYIO TOCIEeI0BATEIbHOCTh B U3JI0KEHUH MPOTPAMMHOI0 MaTe-
puaia;

- B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE MPOBEICHHS pacyéToB
KOHLEHTPALlUU PACTBOPOB Pa3IMUHBIX COCIUHEHUI; ONpeneaeHUs 13-
MEHEHUS KOHIIEHTPALUNA paCTBOPOB MPH MPOTEKAHUU XUMHUYECKHUX pe-
aKIUi; TPOBEICHHUS OYMCTKU BEIIECTB B JTAOOPATOPHBIX YCIOBHSX,
UCIIOJIB3YSl COBPEMEHHBIE METO/IbI U IMOKA3aTeNln OLICHKU pacuéTa Bax-
HEHIINX XapaKTepUCTHK;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMU BBINOJIHE-
HUS XUMHUYECKHX J1TaOOpaTOpHBIX OIepaluii; onpeaeneHuss KOHLEH-
Tpaluuii B pacTBOpax; METO/1a CUHTE3a HEOPraHNYECKUX COECIMHEHUN

HEY0BJICTBOPHUTEIHLHO

oOyJaromuics:

- HE 3HAeT 3HAYMTEIbHOM YaCTH MPOTPAMMHOI0 MaTepuaia, ioxo Opu-
EHTUPYETCS B MaTepuaje: XMMUYECKUE AIEMEHThI U UX COCIMHEHHUS;
3aTpyAHSIETCS B OMpeIeIeHUN 0a30BbIX MOHATHN U (HOPMYTUPOBKE OC-
HOBHBIX 3aKOHOB XMMHH, HE 3HAET NPAKTUKY NPUMEHEHUSI MaTepHaa,
JIOTTYCKAET CYIIECTBEHHBIE OIIHUOKH;

- HE yMEeT MCHOJIb30BaTh METOJAbl U IMPUEMBI MPOBEACHHUS Pacu€TOB
KOHIIEHTPAIlUK PACTBOPOB PA3JIMUHBIX COCTUHEHUMN; ONpENeNeHUs 13-
MEHEHHUsI KOHLIEHTpAlUMi pacTBOPOB MPHU MPOTEKAHUH XUMUYECKUX pe-
aKIMii; TIPOBEJCHHUS OYMCTKH BEIIECTB B JIAOOPATOPHBIX YCIOBHSIX,
JOIYCKaeT CYIIECTBEHHBbIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMH 3a-
TPYIHCHUSIMU BBITIOJIHAET CaMOCTOSITEBHYIO PaboTy, OOJIBITMHCTBO
3a/laHUM, TPETyCMOTPEHHBIX MTPOrPaMMOIl TUCLHUILIIMHBI, HE BBIIIOIHE-
HO;

- o0yuyaromuiicsi He BNaJ€eT HABBIKAMU BBHIMOJHEHHS] XUMUYECKHX Ja-
OOpaTOpPHBIX OTEpalnii; OMPEJeTICHUS KOHIICHTpPAIlMd B PacTBOPAX;
METO/Jla CHHTE€3a HEOPraHWYeCKHX COEAUHEHUM, IOMYCKaeT Cylle-
CTBEHHBIE ONIMOKH, ¢ OOJNBIIMMH 3aTPYIHEHHUSIMH BBITIOJIHSIET CaMo-
CTOATENBHYIO padOTy, OONBIIUHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOit
JTCIATTMHBI HE BBIMTOJTHEHO
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4.2.2. Kputepuu OlleHKHU BHICTYIIJIEHUS C IOKJIAI0M

[Ipu noaroroBke n0KIaga 00ydarOMIHIiCsS IEMOHCTPUPYET:
3HAHMSA: MaTepuala, KOTOPbIM HEOOXOAUM JJIsl TTOJIHOTO MOHUMAaHUS U U3JI0KEHUS Te-
MBI JIOKJIa/1a,;
YMEHHS: UCIOJIb30BAaHUSl PA3JIMYHBIX HUCTOYHUKOB MH(popmaiuu (yueOHble MOocoOus,
SHIUKIIONEANH, CIIPABOYHBIE MaTEPHAIIbI, JJIEKTPOHHBIE PECYPCHI), IPOBEACHHE €€ KpH-
TUYECKOTO aHalin3a, 0000IEeHUsI MaTEPHUAJIOB, MOTYYCHHBIX B Pe3yabTaTe MPOBEICHHON
paboTHI;
BJIajIeHHe HABbIKAMM: TTOVMCKAa HAYYHOW HH(POPMAIIUH 110 TEME JOKJIaIa

Kpurepum oneHku 1okjaaaga

OTJIMYHO 00yYaroImuics IEMOHCTPUPYET:

- 00o03HaueHHe MPoOJIEMbI U OOOCHOBAHHE AaKTyaJIbHOCTH BBIOpaHHOM
TEMBI, KPAaTKUW aHaIN3 PA3JIMYHBIX TOYEK 3PEHUS Ha pacCMaTpPUBAEMYIO
poOJIEMyY M JIOTHYHOE U3JI0KECHUE COOCTBEHHOW TIO3HIINY;

- yeTKoe (HOPMUPOBAHHUE MBICIIH, ITOCIIEI0BATEIHHOE U SICHOE U3JI0KCHHE
MaTepuala, MpaBHILHOE HCII0JIb30BAaHIE TEPMUHOB U MIOHSTHIA;

- TIOJTHOE PAaCKpBITHE TEMBI, COOJIIOJIEHUE TPEeOOBaHWI K BHEIIHEMY
0(OPMIICHUIO

XO0po1Io 00yYaroIuics 1I€MOHCTPUPYET:

- HETOUYHOCTH B MU3JI0)KEHUU MaTepuaa;

- OTCYTCTBUE JIOTUYECKOM MOCIIEI0OBATEIBHOCTH B CYKICHUAX;

- yOyueHus B opopmIIeHUY;

- HE IIOJIHBIE OTBETHI Ha JIOMOJHUTEIbHBIE BOIIPOCHI ITPH 3aILUTE JOKIana

YAOBJICTBOPUTEIBHO 00yyYaroIuics 1eMOHCTPUPYET:

- YACTUYHOE OCBELCHUE TEMBI;

- nonyueHue (akTUYECKUX OUIMOOK B COJAEpXKaHUM JOKJIaAa WU MpU
OTBETE Ha JIONIOJHUTEIBHBIE BOIIPOCHI;

- OTCYTCTBHUE BBIBOJIa BO BpeMs 3alUThI JOKJIAAA

HEY10BJIETBOPUTEIbHO o0yJaroImuics:
- HE pacKpbIBaeT TeMY JOKIA/a;
- 00OHapy)XHBaeT CYIIECTBEHHOEC HEITOHMMAHKE MTPOOIEMBI

4.2.3. Kputepuu OleHKH BbINOJHEHNSI KOHTPOJbHBIX padoT

[Ipu BBITIOTHEHUN KOHTPOJIBHBIX pa0OT 00yYaromuics JEMOHCTPUPYET:

3HAHMSI: TEOPETUUYECKOTO MaTepualia U OCHOBHBIX XMMHUYECKHX MOHSATUM, 3aKO-
HOB U TEOPUH;

YMEeHMSsI: UCIIOJIb30BaTh JJIsl PEIICHUS TPUKIIAIHBIX 3a]1a4 OCHOBHBIE XMMUYe-
CKHE 3aKOHBI U IMOHSTHS;

BJIaJleHHe HABBIKAMM: OMHCAHUS OCHOBHBIX XMUMHYECKHUX SIBICHUN U peIIeHUS
TUTIOBBIX 3a/1a4

KpuTtepun o11eHKH BbINOJIHEHUS] KOHTPOJbHBIX padoT

OTJIMYHO 00y4aroImuics IEMOHCTPUPYET:
- OTBETHI Ha BCE TEOPETUYECKUE BOMPOCHI IaHbI MOJTHO;
- 3a/1ay¥l pelIeHbl BEPHO, X0/ PEIIEHUS TIOSICHEH.

XO0po1Io oOyuaronuicst JIeMOHCTPUPYET:
- OTBETHl Ha BCE TEOPETUYECKHE BOMPOCHI JaHbl C HEKOTOPHIMU HEAO0YE-
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TaMH;
- 3aJ]a4¥ peUIeHbl BEPHO, XOJI PEIICHHUS MOSCHEH.

YI0BJI€TBOPUTEILHO oOyuaromuicst AeMOHCTPUPYET:

- OTBETHI JaHbl HA TEOPETHUUECKUE BOMPOCHI HE MOJIHOCTHIO;

- XOJ pelleHus 3aja4 BbIOpaH MpaBUIbHO, HO JIOMYIIEHBI TpyObIe OMINOKU
B pacuerax.

HEY/T0BJIETBOPUTEIBHO | 0O0yJaroIuiics:

- HE PacKpbITO OCHOBHOE COJIEPKaHHE TEOPETUUECKUX BOIIPOCOB 3aaHMS;

- JUIA pelieHHs 3a/1a4 HelpaBUIBHO BbIOpaHa (opMyiia, ITOMYIIECHBI ITPY-
Oble OIMOKY B pacyerax.

4.2.4. Kputepuu OlleHKHU BBHINOJHEHNS] TECTOBBIX 3aIaHU I

[Ipu BBIMOTHEHUHU TECTOBBIX 33JJaHUN O0YyYAIOUTUIICS JEMOHCTPUPYET:
3HAHMA: XUMAYECKHX TEPMUHOB M XUMUYECKHUX MOHATUI U YMEHHE UX PUMEHSTB;
YMEHHUSI: IPUMEHSTh TIOJyY€HHbIEC 3HAHUS ISl BBINIOJIHEHUS 3aJJaHUM, COIEpKAIINX BO-
MIPOCHI, CBS3aHHBIE C U3YYEHHBIM MAaTEpUaIOM U TPEOYIOIIHUE IyOOKOTO OCMBICIEHHUS,
MIPOU3BOIUTH HECIIOKHBIE PACUETHI;
BJIaJIeHHEe HABBIKAMM: B O0JIACTM XMMHUYECKHX HAyK, MO3BOJSIOIIUX MPUMEHSATH HUX
IIPY OCBOEHUM APYTUX AUCLUILUIMH 00pa30BaTEbHOIO LUKJIA U MOCcIeaAyroen npodec-
CHOHAJIBHOM JESITENBHOCTH

KpnTe MM OILIEHKH BbINOJHEHHUS TECTOBBIX 3aJaHUM

OTJINYHO 00y4aromuncs AeMOHCTPUPYET:
- BJIaJACHUC TepMHHOHOFHeﬁ; MNpaBUJIbHO HCIOJB3YCT HAYYHBIC
TEPMUHBI
XOpo1Io 00yyJarouuics 1eMOHCTPUPYET:

- TIPOYHBIE TEOPETUYECKUE 3HAHUS, BJIAJCHUE TEPMUHOJIOTHEH, HO
IpU 3TOM JIENIAeT HECYIIECTBEHHbIE OMIMOKH, KOTOpbIE OBICTPO
HCIPABIIAET CaMOCTOSITENIBHO WM IIPU HE3HAYUTEIBHON KOpPPEK-
LMY TPENOoIaBaTeIeM

Y0BJ1€TBOPHUTEIbHO 00yyaromuncs 1eMOHCTPUPYET:

- HeriayOoKHe TeopeTHYecKue 3HaHMs, clabo c(opMUpOBaHHBIE
HaBBIKM aHaJM3a SIBIIEHUH U MPOLIECCOB, HEJOCTATOYHOTO YMEHHUS
JienaTh apryMEHTUPOBAHHBIE BBIBOJIBI, HE JOCTATOYHOE CBOOOIHOE
BJIaJICHHE TEPMUHOJIOTHEN

HEY/JI0BJIETBOPUTEJIBLHO | 0Oydarouuiics JeMOHCTPUPYET:
- He3HaHHME TEOPETUUYECKHX OCHOB IIpe/IMeTa, HE YMEHME JeNaTh ap-
T'YMEHTHUPOBaHHBIEC BBHIBOJIBI, c1a00€ BlIaJileHIEe TEPMUHOJIOTHEN

4.2.5. Kputepuu oueHku JiabopaTopHbIX pador

[Tpu BeINOTHEHUH Ta00PATOPHBIX pAOOT OOYUAIOIIMIICS IEMOHCTPUPYET:
3HAHUSI: TEOPETUYECKUX TOJIOKCHNUN, HEOOXOIMMBIX JIJIsl BBITIOJIHEHHUSI pabOThI, U Mpa-
BUJI €€ BBITIOJTHEHUS;
YMEHHSI: TTPOBOANTHh HEOOXOJMUMBIC pACUETHI; MPOBOIUTE aHATIN3 MOJTYYCHHBIX PE3yiib-
TaTOB, JIeJIaTh BBIBOJIBI M 0000IICHUS, 0DOPMIISTH OTUYET O padoTe.
BJIa/IeHHe HABBIKAMU: BBIMOJIHEHHS SKCIIEPUMEHTA, paObOThl ¢ XMMUUYECKUMU PEAKTH-
BaMH, Ha XUMUYECKUX TPUOOpax U 000py0BaHUHU
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Kpurepun onleHKH BbINOJIHEHHs! 1a00PaTOPHBIX padoT

OTJIHYHO

00y4JarOIuiCs IEMOHCTPHPYET:
- TOJHOCTBIO M TPABUIBHO CIENaHHYIO paboTy; MpaBHIIbHBIE Ha-

OJIOIEHNS ¥ BBIBOJIBI;, OCYLIECTBICHHE SKCIIEPUMEHTA 110 TUIaHY C
Y4ETOM TEXHHKH 0€30MTaCHOCTH U MPaBKIl paboThI C BELIECTBAMH U
obopyioBaHHEM

X0pouIo

00y4JaIOIIMHACS IEMOHCTPHPYET:
- ITIpaBHJIBHO BBHITOJHEHHYIO paboTy, MpaBUIIbHbIE HAOMIONCHHUS W

BBIBOJIBI, HO [IPH 9TOM JKCIIEPUMEHT MPOBEJIEH HE MOTHOCTBIO HITH
JIOTIYIIIEHBI HECYIECTBEHHbIE OMMOKM B paboTe C BEUIECTBAMH U
000py10BaHHEM

YAOBJETBOPHUTEIBbHO

00yJaroMHCs IEMOHCTPUPYET:
- He MEHee YeM HaroJIOBUHY BBITIOJHEHHYIO paboTy WM JOTyIe-

HWE CYIIECTBEHHOMN OIIMOKHM B XOJI€ IKCIIEPUMEHTA B OOBICHEHHH,
B 0(opMIIEHHH pabOTHI, B COOMIOCHNH TTPaBHII TEXHHKH Oe30mac-
HOCTH Ha paboTe ¢ BellecTBaMH U 000pyI0BaHHEM

4.2.6. Kpurepnu olleHKH CHTYallHOHHBIX 3a1aY

[IpH BBINOJIHEHWH CUTYAllMOHHBIX 3a/1a4 00Yy4aloIIMHCs IEMOHCTPUPYET:
3HAHHS: OCHOBHBIX MOHSTHI U 3aKOHOB XUMHH [/ pellieHus 3a1a4 B 001acTu mpodec-
CHOHAJIBHOH JIeSITEJIbHOCTH;
YMEHHSI: IPOBOJIUTH PACYEThI [0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM pEaKLUi; Bbl-
Gopa aIropuT™Ma pelleHust 3a1a4; pacCTaHOBKM KOI()(HUIMEHTOB B ypaBHEHUAX XUMH-
YeCKHMX PeaKIMil COrJIaCHO 3aKOHY COXPaHEHMS MacCChl;
BJIaJieHHe HABBIKAMH: BBIITOJHEHNS KOJIMYECTBEHHBIX Pacy€TOB

KpuTtepnu oueHKH BbINOJHEHHsI CHTYAUHOHHBIX 32124

OTJIHYHO 00yyaroMnCst AEMOHCTPHPYET:
- B JIOTMYECKOM PACCYXJIECHHUU U PELICHUH HET OIMOOK, 3aj1a4a pe-
II€Ha PaIMOHATBHBIM CIIOCOOOM

X0pomIo 00yJaromuics AEMOHCTPUPYET:
- B JIOTMYECKOM PACCYXKJICHWH M PEIICHHUM HET CYIIECTBEHHBIX OIIM-
60K, HO 3aja4a pelieHa HepalMOHATBHBIM CIIOCOO0M, HIIH JIOTYIIe-
HO He 6oJiee IBYX HECYIIECTBEHHBIX OIIMOOK

Y10BJIETBOPHTEJIbHO 00yJaromuicst IEMOHCTPUPYET:
- B JIOTUYECKOM DacCyXJICHHH HET CyLIECTBEHHBIX OIIMOOK, HO JI0-
TyIIeHa CyIecTBeHHas OluOKa B MAaTEMaTHYECKUX pacyeTax

PaspaGoTunk: qouent, Konapamosa, A.B.

(moanucp)



