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OueHounble Marepuajbl AucHMILIMHBL (OMJI) SBISIIOTCS 3J€MEHTOM CHCTEMBI
OlICHUBaHMS C(HOPMUPOBAHHOCTH KOMIETEHITUI y 00YJarONIUXCs B I[EJIOM WJIM Ha OTPEICIICHHOM
sTane ee GOpMUPOBAHUSI.

OM/I pa3pabaTbiBatoTCsi B COOTBETCTBUM ¢ paboueil mporpammoit (PII) aucuuminael u

BKJIIOUAIOT B ceOs Ha6op OLOCHOYHBIX MATCpUAJIOB I IPOBCACHUA TCKYLICTO KOHTPOJIA

YCIICBACMOCTHU U HpOMe)KYTOIIHOfI arrccraguu 1o AUCHUIIIINHC.

1. KomnereHuu u pe3y/bTaThl 00yueHus, popMupyemMbie B pe3yJbTaTe

OCBOCHHS JUCHHUILINHDI
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OP-1.2.1.Ymeer He ciocoben Criocoben
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06’BHCHHCT B3aUMOCBSI3H MEXIy AHAJIU3UPOBATh U HE | MOXET OOBACHUTH
KOJIN4ECTBEHHBIMH MOMKET OOBACHUTD | B3AMMOCBSI3H  MEXIY
mapaMeTpaMi CBOMCTB 104yB Ha| B3aMMOCBISH  MEXKIY | KOIMYCCTBCHHBIMU
OCHOBE SKCIepHMEHTANbHbIX | KOMHICCTBCHHBIMH TTapamMeTpamMu CBOUCTB
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OP-5.3.1. Cniocob6en He ymeer Ymeer
en
w AKCIUTYyaTHPOBATh O0OPYIOBAaHUE | SKCIUIyaTUPOBATh AKCILTYaTUPOBATh
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E B nipoheccnoHansHOM chepe o0opynoBaHue B o0opynioBaHHUe B
g npogeccuoHaIbHON npogeccruoHaIbHOM
chepe chepe
OP-1.2. 1. Cnoco6eH BBITIOJIHATH He cniocoben CrniocoGeH BBITIOIHATh
CTaHJapTHBIC ONCpalii IpH BBINIOJTHATD CTaHIapTHBIC
WCTIOJIb30BaHUH J1TAOOPaTOPHOTO CTaHJApPTHBIC OTIepanyy MpH
000pyOBaHMS, XUMHIECKOU omnepaluu rnpu HCITONTH30BAHIN
MOCY/Abl U PEaKTUBOB ISt MCTIOJIb30BaHUH 1a00paToOpHOTO
— & | uccneaoBaHus MpoO B paMmKax 71a60paToOpPHOTO o0opyioBaHMs, yMeeT
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U pEaKTHBaMH B COOTBETCTBHHU C
COOTBETCTBHUH C MpaBHJIAMHU MX
MpaBUIAMHU HX IKCILTyaTaluu
IKCILTyaTaluu
OP-4.2.1. Ymeer He ymeer YMeeT 3KCIIyaTupoBaTh
DKCILTyaTHPOBATh J1a00PATOPHOE IKCILTYaTUPOBATh imabopaTopHoe
~ 00OpyI0BaHueE, IIPUMEHSET 0a30BkIe | J1a00paTopHOE 000pyIOBaHKE, YMEIO
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HOYBEHHBIX P00
2. Jranbl GOpMUPOBAHUS KOMIIETEHIUH U BUAbI OLIEHOYHBIX CPeICTB
Ne Jranbl GopMHPOBAHUS KOMIETEHIH Koxam HammeHoBaHue Buj oueHo4yHOro cpeacrsa
(pa3neJibl AMCUMIIJIMHBI) pe3yJbTaToB (TecTsbl, 3a1aHMs, KEHCHI, BOTIPOCHI
o0yueHHUst u 1Ip.)
1 | MoaroroBka MOYBBHI K aHATU3Y OP-1.2.1. (MOIIK-1.2.) Yeruwiii onpoc. [Iposepka
YMeeT apryMeHTupoBaTh | J1aboparopuoii pabotsl. Tect
2 | OnpefesnieHre TUTPOCKOMUYECKON JICTIONIb30BAHHE METOJIOB
BJIard
= €CTEeCTBEHHBIX HAayK IS
< | Onpenenenue moTepu Npu
peleHus 3aaau
MPOKaJIMBaHUH
npodeccuoHaIbHON
4 | Onpenenenre KapOOHATOB METOIOM ACATCIIBHOCTH
[eitbnepa
5 | Omnpeznenenne THAPOIUTHIECKON OP-5.3.1. Cniocoben
kucioTHOocTH 1o Kanmeny IKCINTyaTUpOBATh
6 | Onpenenenne CyMMbI OOMEHHBIX obopysioBanue B
ocHoBauui. CTeneHpb npodeccHOHAIBHOH
HACBIIEHHOCTH MOYB OCHOBAHHUSMHU. ciepe




Onpenenenne pH mouBeHHOrO
pactBopa

Onpenenenue CoJIepKaHUS
OpPraHUYEeCcKOro Yriiepoaa U rymyca
o metony M.B. Tropuna

OP-1.2.1. (UIIK-1.2)
CrrocoOeH BBIIOTHATH

CTaH/IapTHBIE OTIepaIiN
NIPU UCTIONIb30BaHUU
1abopaTOpPHOTO
obopymoBaHus,
XUMHUYECKON TOCYABI U
PEaKTHBOB IS
UCCIIeIOBaHHS TPOO B
paMKax 3KOJIOTHYECKOTO
KOHTPOJIS
(MOHUTOpHWHTA) B
COOTBETCTBHUH C
NpaBIJIaMA HX
IKCILTyaTaluu

OP-4.2.1. Ymeer

IKCILTYyaTUPOBATh
nmabopaTopHoe
obopyoBaHue,
MpUMEHsET Oa30BbIe
METOJIbl XUMUYECKOTO
aHanmm3a s
UCCIIeIOBAHHUS
MMOYBEHHBIX MPOO.
OP-5.2.1. Criocoben
CHUCTEeMaTH3UPOBAThH
MOJYYCHHYIO B MOJIEBBIX
N nabopaTopHbIxX
ycnoBUsIX WH(pOpManmio,
YMETh MPEJCTABIATH
MOJTyYEHHBIC

pE3yJIbTAThI

WHTepnperanus moy4eHHbBIX
JaHHBIX (KOJUTOKBUYM)

OP-1.2.1.Ymeer
apryMEHTHPOBATh
HCIIOJIb30BaHUE METOJIOB
€CTECTBCHHBIX HAyK JJIS
pelIeHus 3a1a4
npodeccruoHanbHOM

JeSITeIbHOCTU
OP-2.2.1. Ymeer
AHanu3upoBaTh U
OOBSCHSICT B3aUMOCBSI3H
MEXIy
KOJMYECTBCHHBIMU
[TapameTpamMu BOMCTB
MI0YB Ha CHOBE
AKCTIEPUMEHTATBHBIX
UCCIIEIOBAaHUA U JaHHBIX
JPYTUX HCTOYHHKOB
OP-5.2.1. Criocoben

Jokman n npe3eHTanys mo

3aIaHHOM TeMe. Y CTHBIN Ompoc,

JTUCKYCCHSL.




CHCTEMaTU3UPOBATh
MOJIYYEHHYIO B IOJIEBBIX
" 1abopaTOPHBIX
YCIOBUSX HMH(OPMAIHIO,
YMETb NPEICTaBIISATh
MOJTyYEHHbIE
pe3ynbTaThl

3. TunoBble KOHTPOJIbHbIE 321aHUA 1N HHbIE MAaTEPUAJIbI, HEOOX0AUMBIe 1JIsl
OlleHKH 00pa30BaTe/IbHBIX Pe3yJbTaTOB 00y4YeHH s

3.1. TumnoBsle 3aJaHud 4 IIPOBCACHUA TCKYILICTO KOHTPOJA  YCIICBACMOCTHU 10 11

Bonpocul ons cobecedosanus na 1a60pamopHuIX 3aHAMUSAX.

1. TTonroroBka MOYBBI K aHATM3Y, MPEACTABUTEIILHOCTD IOYBEHHBIX TPOO.

2. Opranuzanusi pabo4yero Mecta B J1abopaTopuu: OOpalleHHuEe ¢ XUMUYECKUMHU
peaxkTBaMH, JIabopaTopHas ocyaa 1 000pyA0BaHHUE.

3. T'urpockonuyueckast Bjiara, METOJJUKa OTPEICTICHUSI.

4. CyTb MeTO/Ia ¥ X0 BHITIOJTHEHUsI paOOTHI MIPU OTIPEACIICHUH TIOTEPH P MPOKAITUBAHHH.

5. Onpenenenue kapooHaTOB B TouBe MeTozoM Llletibnepa.

6. Ompenenenne THAPOIUTUIECKON KUCIOTHOCTH 10 Kanmeny (cyTh MeToza, MeTonka
paboThl, HEOOXOANUMBIE PEAKTHBBI).

7. O160p cpennelt 1TabopaTopHOiA TPOOBI TIOYUBHI.

8. IlpaBuma TexHUKHM O€30MAaCHOCTH MpHU padOTe C XUMHUYECKUMH PEaKTHBAMH, C
ANIEKTpONpuOOopamMu, MPOTHBOIOXKApHAs O€30MacHOCTh, MepBas IOMOIIb IPU HECYACTHBIX
ClIly4asiX B XMMHUECKOMU J1a00paTopuu.

9. JlabGopaTtopHas nocyza (crekisiHHasA, papdopoBas, IuIaTHHOBAs). Morolue cpeacTBa u
MOJIFOTOBKA J1a00PaTOPHOM MOCY/IBI.

10. OG1ee coneprkanue U (GOpMbI IPOSBICHUS] KAPOOHATOB B TIOUBE.

11. Buapl MOYBEHHOM KUCIOTHOCTH.

12. CriocoObl peryTupoBaHusl IOYBEHHOM KHCIIOTHOCTH.

13. Cnoco6sl onpenenenus pH. [Tpurotosienue coieBoii U BOTHOM BBITSKKH.

14. CreneHp HACHILIEHHOCTH [TOYB OCHOBAaHUSAMU.

15. CyTb METOTMKH OIPE/IENICHNS] CyMMBbI OOMEHHBIX OCHOBaHHIH.

16. MeTozp! BbIIENIEHHs] TIOYBEHHOIO pacTBOPA.

17. O yeM ftaeT npeacTaBiIeHNUE BENWYMHA TUIPOIUTUYECKON KUCIIOTHOCTH?

18. IIpaBuna ¢punbTpoBaHUS ¥ POMBIBAHHS OCAKOB

19. IIpaBuna TUTpOBaHUs

20. Kaxk, 31as maccoByto 10110 (%) TUTPOCKOMUYECKOH BIIark ¥ Maccy BO3AYIIHO-CYXOi
MIOYBBI, PACCUUTATh MACCY BBICYLIEHHOU MTOYBBI?

21. IIpokanmBaHue OCaJKOB

22. Omnpenenenne cymMMbl OOMEHHBIX OcHOBaHMM o Kammeny-I'unpkoBuiyy (cyTb
METOIa, METOAMKA PabOThl, HEOOXOAMMBIE PEAKTHUBBI).

23. OrmpeneneHre coaepKaHusl OpraHudecKoro yriepoja u rymyca meroaom M.B. Tropuna
(cyTh MeTO/1a, METOIMKA pabOThI, HEOOXOAUMBIE PEAKTUBBI).

24. Ananu3 1 00bsICHEHHE B3aUMOCBSI3H MEXTy KOJHMUYECTBEHHBIMH ITapaMeTpaMH CBOWCTB
II0YB HA OCHOBE IKCIEPUMEHTAIIBHBIX UCCIIEIOBAHNUHI U IaHHBIX JIUTEPATYPHBIX UCTOYHHUKOB.

25. IlpexacTapieHue MoJy4YeHHBIX PE3YJIbTaTOB B BUE IPa(UKOB 1 TaOIHIL.

Tecmuposanue, npumep mecmogvix 3a0aHUII.

1. ®opmyra BEIMHUCICHUS CTETICHU HACHIIIIEHHOCTH OCHOBAHUSIMH UMEET BHJI:
A) V=S+H/S -H B) V=S+100/ S- H

b) V=S H/S+H I Vv=S100/S+H

2. Kak 0003HauaeTcs mokasareiib akTUBHOCTH MOHOB H°?

3. B kakux noyBax onpenesisitor pH coneBoid BBITSKKA?



A)BoBcex b) B kucmpix B) B menounsix I') B HEHTpambHBIX

4. MeTonnuyeckne MaTepHaJibl, ONpeaesomue Npoueaypbl
OlleHMBaHNs 00pa30BaTeJbHBIX Pe3y/JIbTATOB 00y4eHHs

4.1. Meroguyeckue Marepuanbl I OLEHKM TEKYIIEro KOHTPOJsS YCIEBAEMOCTH IO
JUCLIUTIIINHE.

dopMHpoOBaHHE KAKIOT0 HHIUKATOPA KOMIIETEHIINN OLEHNBAETCS COrJiIacHo Tadmue 1.

OueHuBaHNe YCTHOTO OTBETA

VYCTHBIA OnpocC ABIAETCS MPOBEPKOM 3HAHUN OCHOBHBIX MOHATHUN, METOJIMK U
TEOPETUYECKUX TOJIOKEHUM, TEKYIIIUX TEM.

Kpumepuu oyenxu ycmnozo onpoca

- OLIEHKA «3aUTEHO» BBICTABJISIETCA OOYYaroImeMycsi, €CJIM OH OTBETUJ Ha BOIPOCHI B
noJiHoM o0beMe uin 9acTuaHo (60-100%), uto siBisieTcs 6a30i it GOPMUPOBAHUS KOMITETEHIIH
NOIIK-1.2

-B OCTAJIBHBIX CITy4asX BBICTABIISETCS OLICHKA «HE 3aUTEHO».

OuenuBanne J1a00paTOPHBIX padoT

Kpumepuu oyenxu nabopamopnoii pabomoi

- OLIEHKA «3aYTeHO» BBICTABIsIETCS oOydvaromemycs, eciu oH Bbmonnamt (MOIIK-5,3; UTIK-
1.2; U11K-4.2) u opopmun padoty, cootBeTcTBeHHO TpeboBanusm (MOIIK-5.2);

- B OCTJIBbHBIX CITy4asiX BBICTABIIACTCS OLICHKA «HE 3aU4TCHOY.

OneHnBaHue BBINOJHEHHUSI TECTOBBIX 3aJaHMil TecTUpOBaHHE BBIOJIHAETCS B CHCTEME
Moodle TT'Y. Tect comepxut 25 3a1anmii. BeImoIHEHNE TECTOBBIX 33JaHU OTPAHUYEHO 110 BPEMEHH
(15 munyT). ComepxaTenibHas 4acTh T€CTA HANpaBIEHA HA MPOBEPKY 3HAHUN, HEOOXOAUMBIX JJIS
(bopMHUpOBaHMS 3aKPETIICHHBIX 32 AUCIUITTMHON KOMIETEHITHA:

- IpUOOPOB M WX DJIEMEHTOB, o0opynoBaHus W xuMmudeckoir mocyasl (MOIIK-5,3; UIIK-1.2;

NIIK-
4.2)

- mporaeHHBIX MeTo10B U MeToauk (MOIIK-1.2)

- mouBeHHbIX cBOMCTB (MOIIK-2.2)

Tumnb! 3aganuii: BepHO-HEBEPHO, BHIOOP OJHOTO MM HECKOJBKHUX OTBETOB, Ha

COOTBETCTBUE,

KOPOTKHUH OTBET.

OnenuBanue 3aJaHUi TPOU3BOIUTCS aBTOMaTHUecKu B cucteme Moodle (ot 1 1o 5
0aJuI0B B 3aBUCUMOCTH OT CJI0KHOCTH) ¥ TIEPEBOAUTCS B UTOTOBYIO OIIEHKY 3a TECT 11O IIKajie oT 1 110
5 GaJoB.

HTorosas oneHka
1-2/ e 3auTeHO

OuenuBanue, KOJUIOKBUYM:

3/ 3auTeHo
4/ 3a4TeHo BricTynienue ¢ gokiaioMm u
5/ 3auTeHo Mpe3eHTalNEN

Ha KOJUIOKBUYMEC

Kputepuu oueHKH BBICTYIJIEHUS] U MPe3eHTAlMH

-OIICHKA «3a4TE€HO» BBICTABISIETCS NPU YCIOBUM HAIWYMS M YMEHHS CHUCTEMAaTHU3UPOBATh

u
NpPEeACTaBIATh WHGPOPMALUIO, TOIYYEHHYI0O Ha Ja0OpaTOpPHBIX 3aHATUSAX U U3 JAPYTHX
uHpopMarmoHHbIX UcTOYHUKOB (MOIIK-5.2); 00BACHATD M aHANIU3UPOBATH B3aUMOCBSI3H MEXIY
KOJIMYECTBEHHBIMH Mapamerpamu cBoiicTB mouB (MOIIK-2.2.).

- OCTaJIBHBIX CITy4asX BBICTABIISICTCS OLICHKA «HE 3aUTCHOY.



4.2. Metoanyeckre MaTepuaibl Ul IPOBEACHUS POMEKYTOUHON aTTECTAIMU 110 JUCLUILIMHE.

[TpomexyTouHas aTTectanus B (hopMe 3aueTa MPOBOJIUTCS B YETBEPTOM CEMECTpE Ha
OCHOBE CYMMAapHOI OLIEHKH, KOTOPYIO CTYJEHT MOJY4YWJ 3a BBINOJHEHUE BCEeX paldoT U
TecTa.

HToroBast oneHKa «3auTE€HO» CKJIAJbIBACTCS U3 MOJHOrO Habopa «3ayTeHO» II0

BCceM (opMaM TeKymiero KoHTpois. [lpum Hamuumum y oOydaromierocsi MpoIyCKOB, OH
BOCCTaHABIIMBACT MPOOEITBI CAMOCTOSTENILHO, H3YUYUB PEKOMEHIyeMbIe MaTepuabl (Kypc
TUCIUIUIMHBL B AJIEKTpOHHOM yHHBepcutTeTe «Moodle») u orpabortaB mabopaTtopHbie
paboThL; hopMa KOHTPOIIS COOTBETCTBYET TEKYIIIEMY KOHTPOJIFO TIPOITYIIIEHHOTO 3aHATHSI.

HToroBas orieHKa 1Mo Kaxa0i GopMUPYEMO KOMITETCHITHH:

«3aumenoy

NOIIK-1.2. CiocobeH apryMeHTHPOBATh MCIOJIh30BAHUE METO/J0B €CTECTBEHHBIX
HayK Ui petieHus 3a1a4 NpoGeCcCUOHATbHON JeSTeIbHOCTU

NOIIK-2.2 Ymeer aHanu3upoBaTb U MOXKET OOBSCHUTH B3aUMOCBSI3U MEXIY
KOJIMYECTBEHHBIMU MapaMeTpaMu CBOWCTB IOYB HAa OCHOBE SKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAaHNM U IAaHHBIX IPYTUX UCTOYHUKOB

NOIIK-5.2 YmeeT cucteMaTU3upoBaTh MOJYUYEHHYIO B MOJIEBBIX U JTAOOPATOPHBIX
YCIIOBUSIX HHPOPMAIUIO, YMEET MPEICTABIIATH MOTYUYEHHbIE PE3YJIbTATh

HOIIK-5.3 YMeeT sKCIuTyaTHpoBaTh 000pyA0BaHKE B MPOohecCHOoHATBLHOM cdepe
UIIK-1.2 CnocobeH BBINONMHATH CTaHIAPTHBIE OINEpaly MPU HUCIOJIb30BAaHUU
1abopaTOpHOTO O00OPYIOBaHUSI, YMEET IOJb30BAThCSl XMUMHUYECKOM MOCYJION U
pEaKkTUBaMHU B COOTBETCTBHH C IIPABUJIAMU UX IKCILTyaTallUN

HUIIK — 4.2 VYwmeer »3KcIuTyaTHpOBaTh J1abopaTopHOE OOOPYIOBAHHE, YMEIO
IPUMEHSET 0a30BbIE METOIBI XUMUYECKOTO aHAJIN3a JUIsl MCCIICA0BAHUS TTOYBEHHBIX
npoo.

«He 3aureno»

NOIIK-1.2. He criocobeH apryMeHTHPOBaTh UCIIOIL30BAaHUE METO0B €CTECTBEHHBIX
HayK JIJIs pelIeHus 3a/1a4 IpopecCUOHaNbHOM 1A TEIbHOCTU

HOIIK-2.2 He ymeeT aHamu3MpOBaTh U MOXKET OOBSICHUTH B3aUMOCBSZH MEXKIY
KOJIMYECTBEHHBIMU MapaMeTpaMu CBOMCTB MOYB HAa OCHOBE SKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHUM U IAHHBIX IPYTUX UCTOYHUKOB

HNOIIK-5.2 He yMmeer cuUCTEMaTU3UpPOBaTh TMOJYYEHHYIO B TIOJIEBBIX H
71a00paTOPHBIX YCIOBUAX HH(POPMALIMIO, YMEET MpPEACTaBIATh MOJYYCHHBIE
pe3yJIbTaThl

HOIIK-5.3 He ymeeT sKkcIuTyatupoBath 000py0BaHue B MPOGeCcCHOHATLHOM cdepe
NIIK-1.2 He crmocoOeH BBIMOMHATH CTaHAAPTHBIC OMEpAIMy MPU HCTIOIb30BAHUH
1ab0paTOpHOTO O00OPYOBaHUS, YMEET IMOJb30BAThCSI XMMHUYECKOM MOCYJION U
pEaKkTUBaMHU B COOTBETCTBHH C IIPAaBUJIAMU UX SKCIUTyaTallUN

UTIK — 4.2 He ymeer 3KCILTyaTUPOBaTh 1a00paTOpHOE 000PYIOBAHUE, YMEIO
pUMEHsET 0a30BbIE METOIbI XMMUYECKOTO aHAIH3a JUIsl UCCIICIOBAHMS TOYBEHHBIX
po0.



Nudopmanus o paspadoTunkax
Mapon T.A., crapmmii npenojaBareiab KadeIpbl MOYBOBEIEHUS U SKOJIOTHMH TOYB

buonornueckoro HHCTUTYTa



