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1. Uenu v 3apgauvm AMCLUNMUHDI

Llenbio gucumnnuubl «XumMusa» SBNsSieTCs - NoarotoBka GakanaBpoB K NPOU3BOACTBEH-
HOWN OeaTensHOCTN B obnactu

16 CTpouTenbCTBO U XKUMULWHO-KOMMYHanbHOE X03SNCTBO (B chepe NpoeKkTMpoBaHus 1
aKcnnyaTtaumm 06BbEKTOB TENNOIHEPTETUKM U TENNOTEXHUKN);

20 OnekTpoaHepreTuka (B chepe TENNOIHEPTETUKN U TENSTOTEXHUKN).

B pamkax ocBoeHusa nporpaMmmbl HakanaBpuata BbIMyCKHUKM MOTYT rOTOBUTLCS K pe-
LWeHUto 3aga4 npodeccrMoHarnbHON OeATEeNTbHOCTU Criegyowmnx TUMos:

rpou3800CMBEHHO-MEXHON02U4YeCKUU;
MPOEKMHO-KOHCMPYKMOPCKUU;
op2aHu3ayUOoHHO-yrpaseH4YecKul;
HanaooYHbIU;
CepBUCHO-3KCIyamauyuUoHHbIU.

2. Mepe4vyeHb NNaHUpyeMbIX pe3ynbTaToB 00Yy4eHUsi, COOTHECEHHbIX C NNaHupy-
eMbIMM pe3ynbTaTaMn OCBOeHUs o6pa3oBaTenibHOM NporpaMmbI

Koa n HanmeHoBaHuWe obuienpodeccno- Koa n HanmeHoBaHWe nHAnKaTopa gocTuxkeHusa obenpodec-
HanbHON KOMMNEeTeHLUN CMOHaNbHOW KOMNETEHUMMN

OlNK-3 CnocobeH npumeHatb cootBeT- | U-3onks — eMoHCTpupyeT NoHMMaHne XMMmn4eckux npowec-
CTBYHOLWUA (DU3MKO-MATEMATUYECKUA anna- | COB 1 MPUMEHSIET OCHOBHbIE 3aKOHbl XMW

paT, MeToAdbl aHanu3a M MoAenMpoBaHus,
TEOPETUYECKOTO U 3KCMEPUMEHTANbHOro
nccnenoBaHus npu pelleHnnM npodeccmno-
HanbHbIX 3agad

Kop v HaumeHoBaHWe nHavKaTopa go- | PesynbTaThl 06y4eHus (nokasaTeny oueHMBaHUs)
CTVKEHUS| KOMMETEHLUM

WO-3onks — eMOHCTpupyeT NoOHUMa- 3HaeT: HOBeNlMe OTKPbITUA eCTeCTBO3HaHWUA, MepCcrneKkTuBbl KX
HME XMMMWYECKMX NPOLECCOB M NpUMe- | UCMOSb30BaHMsA ANs MOCTPOEHUS TEXHUYECKUX YCTPOWCTB; OCHOB-
HSI€T OCHOBHbIE 3aKOHbI XUMUK Hble 3aayn COBPEMEHHOW XMMUWN; XMMMUYECKUE MOMOXEHUs, PyH-

JameHTanbHble 3aKOHbl XMMUU; MOHATUSA: XMMWUYECKUMM npoLlecc,
cucTema, COCTOsIHME CUCTeMbl, (OYHKUMW KU NapameTpbl, XUMuye-
ckasi TepMoaMHamMuKa, Xumudeckoe U ha3oBoe paBHoBecue, pac-
TBOPbl U AMCMNEPCHblIE CUCTEMbI U Ap. CBeAeHus, Heobxoaumble
ONa NPUMEHEHWs1 B KOHKPETHOM NpeaMeTHOM obnactu npu umaro-
TOBNEHUN MALLUMHOCTPOUTENBHOW NPOAYKL MM

YMeeT: BbISBIATb €CTECTBEHHOHAY4YHYIO CYLLHOCTb Npobrem, BO3-
HMKaKLWMX B xoAe npodeccnoHanbHom AeaTenbHOCTU; MPUMEHSITb
ONsl X paspelleHns OCHOBHbIE 3aKOHbl ECTECTBO3HAHWUS U XUMUN
B YaCTHOCTMW; MCMONb30BaTb 3HAHUSA OCHOBHbIX CBOWCTB XMMU4e-
CKUX 3MEMEHTOB, COeAVHEHUA U MaTepuanoB Ha WX OCHOBE ANS
onpegeneHus akTopoB, BAWAKOWMX Ha U3NKO-XMMUYECKNE,
NMPOYHOCTHbIE N MEXaHWYeCcKMe CBOMCTBa MaTep1arioB.

BnapeeT: XMMMWYeCKOM TEPMWUHOMOrMEn; TeopeTU4eCKUMu MeTo-
Jamun onMcaHus CBOWCTB NPOCTLIX U CNOXHbIX BELLECTB HA OCHOBE
3NEKTPOHHOro CTPOEHUSI UX aTOMOB M nonoxeHus B [lepuoguye-
CKOW cucTeme; CrocobHOCTLIO onpeaensiTb CBOWCTBA BeLLeCTBa B
3aBMCUMOCTM OT TUMA XMMUYECKON CBSI3WN B HEM.




3. MecTto aucuunnuHbl B cTpyktype Ol BO

OucumnnuHa «XuMmusi» OTHOCUTCA K Moaynio obueobpasoBaTenbHbin. Oucum-
nMHa «Xnmusay» 6asnpyeTcst Ha 3HAHUAX, YMEHUSX N KOMMNETEHUMSIX, CHOPMUPOBAHHbIX
npy n3dydeHun npegmeta «Xumusi» B LUKONE cornacHo TpeboBaHusiM dhenepanbHOro
KOMMOHEHTa rocyaapCTBEHHOro cTaHaapTa obuiero obpasoBaHus.

OucumnnuHa «Xumus» aBnaeTcs npealecTByowen Ana OCBOEHUS OUCLUMUNIINHE

Qdu3suka, IKkosoaus.

4. O6bem gucUUNInHbI U BUAbI y4eOHOW paboTbl

O6Lwasn TpyA0eMKOCTb AUCLUMMNINHBI COCTaBNSeT 2 3a4eTHbIX eaVHULbI.

Buabl yue6HOM paboThl

Bcero akagemu-
YyecKux 4yacos, aK.

PacnpeneneHue Tpy-
[O0EeMKOCTH No cemecT-

y pam, aK. 4
Cemectp 1

O6Lwasa TpyaoeMKOCTb ANCLMMINHBI 72 72

KoHmakmHasi paboma, B T.4. ayaAUTOpPHble 30,85 30,85

3aHATUS:

Jlekunn 15 15

B mowm yucnie 8 ghopme npakmuyeckoli rnodao- - -

moekKu

JTabopaTtopHble paboThl 15 15

B mowm 4qucnie e gpopme nipakmuyeckol rnodeo- - -

mosKu

3aver 0,1 0,1

KoHcynbTauumn Tekywimne 0,75 0,75

CamocmosimenbHasi paboma: 41,15 41,15

MpopaboTka maTepuanoB MO KOHCMNEKTY Jek- 5 5

UM (cobecenoBaHue, TeCTMpOBaHWE, peLleHue

Kenc-3agaHun)

MpopaboTka maTepmana no y4ebHuky (cobece- 19,15 19,15

JoBaHue, TECTUPOBaHUe, peLleHne Kenc-3agaHun)

[lomalluHee 3agaHue (pelleHve 3agaHuin) 6 6

MoaroTtoBka K 3awmTe nabopaTopHbIX paboT 6 6

(cobecenoBanue, Tect)

[MoaroToBKa K KONIokBMymy (cobecenosaHue) 5 5




5 CopepxaHue AUCLMNIINHbI, CTPYKTYPUPOBaAHHOIO NO Temam (pasaenam) ¢

5.1 CopgepxaHue pas3genoB AUCUUNIIUHbI

yKazaHueM OTBeAeHHOro Ha HUX KonuyecTBa akageM1M4eCcKkMx 4acoB U BUOOB
y4eOHbIX 3aHATUN

HanmeHoBaHue pasgena
ANCLUNNNUHBI

CopepxaHue pasgena

TpyooemMKocTb
pasgena, va-
Chl

Xumus kak ogHa u3 yH-
AaMeHTalnbHbIX €CTECTBEHHbIX
Hayk.

MNpeomeT XUMUK U ee CBSI3b C APYrMMU HayKaMmu.
3HayeHue 1 3aa4v COBPEMEHHON XUMUN.

3

CtpoeHue atomos. Nepuogunde-
ckasi cMcTeMa XMMUYeCKux arne-
meHToB .. MeHpeneeBa.

CTtpoeHne atomoB. Teopuss CTpOeHWss aToma
Bogopoaa bopa. OnemeHTbl BOHOBOW MEXaHU-
Kn atomoB. KBaHToBble 4ncna. MHOroanekTpox-
Hble aToMbl. OTKpbITME NEPUOONYECKOro 3aKoHa
0.WN. MeHgeneeBbIM 1 co3gaHne nepruoamnyeckom
cuctembl. CTpykTypa nepuoauyeckor CUCTEMbI
XUMUYECKMX 3NEMEHTOB, ee BapuaHTbl. CBs3b
NepuoanYeckon CUCTEMbI U CTPOEHUSA aTOMOB.

10

PeakunoHHasa cnocobHocTb Be-
LLIECTB, KNCIOTHO-OCHOBHbIE CBOW-
CTBa, OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE CBONCTBA.

PeakunoHHas cnocobHOCTb BELLUECTB, OKUCMK-
TenbHO-BOCCTAHOBUTENbHbIE cBOMCTBA. Kncnot-
HO-OCHOBHble cBoWcTBa BellecTB. OCHOBHble
Knaccbl HeopraHM4Yeckux coeguHeHun. ameHe-
HME KUCIOTHO-OCHOBHbIX CBOWCTB XUMMUYECKUX
COeIHEHMWI NO Nepuoaam u rpynnam.

10

Xumunyeckas CBsi3b.

Tunbl xumundecknx ceasenn. KoBaneHTHas Heno-
nsipHast cBsA3b. KoBaneHTHas nonsipHasi CBA3b.
Mmbpuansauma opbutanen. eomeTpus Mone-
kyn. VloHHasa cBasb. MeTannuyeckas cB4a3b. Bo-
popopgHas cea3b. CBOWCTBa BellecTBa B 3aBu-
CMMOCTM OT TUMa CBA3N.

PacTtBopbl 1 gncnepcHole cu-
CTeMbl

[ncnepcHble cucTeMsl, UX Knaccudukauus.
KonnougHble pactBopbl, 06pasoBaHne MULENTT.
MCTUHHbIE pacTBOpbl. PacTBOpMMOCTL BELLECTB
B Boge. PakTopsbl, BNMsAOLWME HA pacTBOpU-
MocTb. KonnuratneHble CBONCTBa pacTBOPOB.
Cnocobbl BblpaXkeHMst KOHL,EHTpaLUnin pacTBo-
poB. CteneHb anccoumnaumn. oHHOe npons-
BegeHue Boabl. BogopogHbi nokasatens. 'na-
ponu3a conen. PakTopbl, BNINSAKOLWME HA TMOPO-
nn3. CTeneHb N KOHCTaHTa rmaponuaa. Ycnosusi
06pas3oBaHMs U pacTBOPEHMS OCALKOB.

10

Xummnyeckas naeHTugukaumnsa
M aHanu3 BellecTBa

KayecTtBeHHbIV aHanus. KonnyecTBeHHbIN aHa-
nn3. MIHCTpyMeHTanbHble METOAbLI aHanu3aa.

4,15

KnneTunka,
XUMUYECKOE paBHOBECHKE.

Xnmpndeckass KuHeTuka. CKOpPOCTb XMMUYECKOM
peakumm. CKOpPOCTb FeTEePOreHHbIX XUMUYECKUX
peakumi. O6paTuMble U HeOBpaTUMbIE peakLnn.
Xnmundeckoe n ¢asosoe pasHoBecue. KoHcTaH-
Ta pasHoBecus. MpuHumn Jle WaTtenke.

10

Xummyeckas TepMOANHaAMUKa

MoHATNA: XMMMYeCcKUn npouecc, cuctema, Kom-
NMOHEHT CUCTEMbI, COCTOSIHME CUCTEMBI, DYHKLIUN
U napameTpbl. XMMMYyeckas TepMOAMHaMMKA.
BHYTpeHHsIs 3Heprus. OHTanbnud. TennoBow
adppekT peakumn. Tepmoxmmmsa. Tennota obpa-

10




30BaHVs BellecTB. JHepreTnyeckue adeKThbl
npyu ¢asoBbix nepexopax. OHTponus. Coboa-
Hasi aHeprus.

OkucnuTenbHo-
BOCCTaHOBMWTESbHbIE NPOLEeCChl

OKNCNUTENBHO - BOCCTAHOBUTESbHbIE pEaKUnK.
OneKTpoXMMnyeckMe  cucTembl.  YpaBHEHue
HepHcta. Pag HanpsbkeHuid metannoB. CrtaH-
JapTHbIN  BOAOpPOAHbLIN  anekTpod. Kopposus.
KatogHasa, npoTektopHasa 3awmTa. PasnuuHble
BUAblI MOKPbITUA. XUMUYECKNE UCTOYHMKU 3NeK-
TPUYECKOW IHEPrUK.

KoHcynbmayuu mekyuwue 0,75
3auem 1
5.2 Pasgenbl gucumnnuHbl 1 BUAbl 3aHATUN
Ne HanmeHoBaHue pasgena Jlekuuu, yac ns, TP, CP, vac
n/n ONCUNNINHBI yac yac
1. Xvmuns kak ogHa ns yHaameH- 1 - 1 1
TanbHbIX €CTECTBEHHbIX HayK.
2. CTtpoeHune atomos. lNepuogmnye- 2 - 2 6
ckasi cucteMa XMMUYeCKMX ane-
MEHTOB
0.1. Menpgeneesa.
3. PeakumoHHas cnocobHOCTb Be- 2 - 2 6
LLIeCTB, KUCMOTHO-OCHOBHbIE
CBOWNCTBA,
OKUCIUTENbHO-
BOCCTaHOBMUTEIbHbIE
CBOWCTBA.
4. XuMndeckasi CBs3b. 1 - 1 4
5. PacTtBopbl 1 gncnepcHele cu- 2 - 2 6
CTEMbI
6. Xvmnyeckaa mnaeHtudpukaunsa u 1 - 1 2,15
aHanu3 BeLlecTB.
7. KuHeTurka, xumuyeckoe paBHO- 2 - 2 6
Becue.
8. XvMundeckasi TepMoguHamMumka 2 - 2 6
9. OkucnuTensHo- 2 - 2 4
BOCCTAHOBUTENbHbIE NMPOLECcChI
KoHcynbmauyuu mekyuwjue 0,75

3ayem




5.2.1 Nlekuyun

Ne | HanmeHoBaHue pasgena guc- | TemaTuka NeKUMOHHbIX 3aHA- | TpyLOeMKOCTb,
n/n LMNSINHBI T™Mmn yac
Xumus kak ogHa u3 oyHaa- | MpegMeT xumum 1 ee CBS3b C Apyru- 1
1 MEHTanbHbIX ECTECTBEHHBIX HayK. MU Haykamu. 3HayeHve 1 3agayun co-
' BPEMEHHOM XUMUN.
CtpoeHnune atomos. lNepuogmnyeckasi | CTpoeHne atomoB. Teopun CTPOEHMS 2
cucTtemMa XMMUYECKUX 3NIEMEHTOB aTtomoB. KBaHToBbIEe YMcna.
2 0.N. Mengeneesa. OTKpbITUE NEPUMOANYECKOrO 3aKoHa
: 0.N. MeHgeneeBbiM 1 co3gaHue ne-
pPUOLMYECKON CUCTEMBI.
PeakunoHHast cnocobHOCTL Be- . 2
. KWMCNoTHO-OCHOBHbIE CBOMCTBA Be-
LLIECTB, KUCMOTHO-OCHOBHbIE CBOW-
3. wecTB. OCHOBHbIE Krnacchbl HEOPraHu-
CTBa, OKUCINUTENBHO- o
g YECKNX COeMHEHUI.
BOCCTaAHOBUTEbHbIE CBOMCTRA.
Xnumunyeckas cBs3b. . 1
4, OCHOBHbIE TUMbl XUMUYECKNX CBSA3EN.
PacTtBopbl 1 gucnepcHble cu- [duncnepcHble cUCTEMBI. 2
CTEMbI Knaccudumkaums.
5 KonnowaHble pacTBopbl.
' O6wwme cBoncTBa pacTBOPOB.
6 Xummnyeckas naeHtTudukaums KonnyecTBeHHbIN 1 KAYECTBEHHbIN 1
' aHanun3 BeLLecTB. aHanus
KuHeTnka, xumudeckoe paBHoBe- | CKOPOCTb XMMUYECKUX peakLmi. 2
7. | cue. Xumunyeckoe paBHoBecHe
8. XvMmnyeckasi TepmoanHammka Xnmmnyeckas TepmoanHammuka 2
OkucnuTensHo- OKMCNUTENBHO-BOCCTAHOBUTENbHbIE 2
9 BOCCTaHOBUTENbHbIE peakumu.
' npoLecchbl XMU4eckme NCTOYHUKN ToKa, KOppo-
3151 MeTannoB
5.2.2 llabopaTopHble 3aHATUA
Ne HanmeHoBaHue pasgena gucumn- | Tematuka nabopatopHbiXx | TpyaoemKoCTb,
n/n NIANHbI 3aHATUN yac
Xnmusa kak ogHa ns dyHgamen- | MNMpaeuna paboTsl B nabopaTto- 1
TanbHbIX ECTECTBEHHbIX HaYK. puyn 1 opraHusauns padoyero
1. MecTa. XvmMmudyeckasl nocyaa.
TexHuKa BbINOSTHEHUSI OTAENb-
HbIX onepauun.
CtpoeHune aTtomoB. NMepuoamnyeckas cn- | CtpoeHue atomoB. Nepuogunye- 2
2. cTemMa Xummudeckmx anemeHTos .M. ckasi cucteMa XMMUYeCKMX
MeHgeneeBa anemeHToB [1.1. MeHaoeneeBa
PeakunoHHast cnocobHOCTb BELLECTB, -OCHOBHbI€ Knaccbl HeopraHu- 2
KMCMOTHO-OCHOBHbIE CBONCTBA, OKUCIU- YECKMX COeANHEHUN.
3. TEeNbHO-BOCCTAaHOBUTENbHbIE CBOMCTBA.
XuMundeckas cBs3b MoHHasa, meTannnyeckas, koBa- 1
4 NeHTHas!, BOAOpOoAHas TUMbl
: cBs3zen. MeToq BaneHTHbIX CBSI-
3€eMn.
PacTtBopbl u gucnepcHble cucteMbl | -[MpurotoBneHne pacTeopoB 2
pasfiMyHON KOHUEHTpauum
5. -OnekTponuTnyeckas guccoumn-

aund. BogopoaHbin nokasa-
Tenb. naponuns conen.




6. Xummyeckasn nageHTndunkauma n aHa- KaueCTBEHHbI aHANM3 1
N3 BELLECTB.
KuHeTuka, xuMmmnyeckoe paBHOBeECHE. CKOpPOCTb  XMMWYECKUX peak- 2
7. LR,
XumMmyeckoe paBHoBecue
8. Xvmuyeckas TepmoguHammuka Xnmunyeckas TepmoguHammka 2
OKNCNUTENbHO-BOCCTAHOBUTENBHbLIE OkucnutenbHo- 2
npouecchl BOCCTaHOBUTESIbHbIE
9. peakLmu.
XvMUYeckme WCTOYHMKM TOKa,
KOppO3usa MeTannos
5.2.3 MNpaKkTnyeckune 3aHATUA He NpeayCMOTPEHbI
5.2.4 CamocTosiTenbHas pabora
Ne | HanmeHoBaHue pasgena guc- Bua CP TpyooeMKoCTb,
n/n LMNSINHBI A yac
Xnmuga kak ogHa ns dyHaa- 1
MEHTanbHbIX ECTECTBEHHBIX HayK. MpopaboTka MaTepmanos NO KOHCMNEK-
1 Ty NEeKUWiA; NoAroToBka Nno y4ebHmkam;
lMoaroToBKa K KOMMOKBUYMY
CtpoeHue aTomos. Nepuogunyeckas 6
cUcTeMa XMMUYECKNX SI1EMEHTOB
O.W. MeHpeneesa MpopaboTka maTepmnanos N0 KOHCNEKTY
2 NeKUMIn; NoaroToBKa no y4ebHmKam;
MopgroToBka K 3awwmTe nabopaTopHbIX
paboT, K KONnoksnymy
PeakunoHHast cnocobHOCTL Be- MpopaboTka maTepmanos No KOHCMEK- 6
3 LLIECTB, KUCIIOTHO-OCHOBHbIE CBOW- | TY NEKLMIA; NOArOTOBKA MO y4ebHuKawMm;
CTBa, OKUCITUTENBHO- MoaroToBKa K 3awmTe nabopaTopHbIX
BOCCTaAHOBUTESbHbIE CBOMCTRA. paboTt
Xumunyeckas CBsi3b MpopaboTka MaTepuanoB Mo KOHCMEK- 4
4 Ty NeKUWi; noaroToBka no y4ebHukam;
MogroToBKa K 3awmrte nabopart. pabor
PacTBopbl u AncnepcHble cu- MpopaboTka MaTepmanos NO KOHCMNEK- 6
5 CTEMbI Ty NeKUni; NoaroToBka no y4ebHuKam;
MogroToBKa K 3awwmTte nabopat. pabor;
JomallHee 3agaHue.
Xumunyeckasn naeHtudpukauma n | NMpopaboTka maTtepmanos No KOHCNEK- 2,15
6 aHanus BeLLecTB. Ty NEKUWiA; NoAroToBKa Nno y4ebHmkam;
MoaroToBka K 3awmTte nabopat. pabor;
KuHeTunka, xumnyeckoe paBHoBe- | NMpopaboTka maTtepranoB No KOHCMEK- 6
7 cue. Ty NEKUWiA; NoAroToBka Nno y4ebHmkam;
MoaroToBka K 3awmTte nabopat. pabor;
Xvmuyeckas TepmoguHammuka MpopaboTka maTepmanoB No KOHCMEK- 6
8 Ty NEKUWIA; NOAroToBKa No y4ebHmKam;
MoaroToBKa K 3awimTe nadopat. pabor;
OkncnuTensHo- 4
9 BOCCTaHOBUTESIbHbIE MopgroToBka K 3awmTe nabopat. pabor.

npouecchl




6. Y4yeOHO-MeTOAMYECKoe obecneyeHme AUCLUNIIUHbI

6.1 OcHoBHasa nuTeparypa:
1. Tony6es, A.M., Xumunsa [ TekcT ]: y4ebHuK ana 6akanaspos/ nog. pea.l.H. ®ageesa.
- M. : FOpawut, 2015. - 527c. https://e.lanbook.com/reader/book/107904/#1
2. Xumwus. TecToBble 3agaHust Ang KOHTPondA 3HaHuM no xumun[ TekcT | / BopoHex.
"oc. YH-T uHX. TexHon.; cocT. J1.B. JlbirnHa.- BopoHnex: BI'YUT, 2013.- 22 c.

3. nuHka H.J1. 3agaun n ynpaxdeHus no obwen xumun.- M.: KHopyc., 2018.-239 c.

6.2 JlononHuTtenbHasa nuteparypa:

1. Obwasa xumuns [TekcT] : y4ebHUK anga cTtyq. By30B Hexummndeckux cned. (rpudg MO) /
noa pea. B. A. lMNMonkoea, A. B. babkoBa. - 18-e u3a., nepepab. n gon. - M. : KOpawr,
2011. - 886 c.

2. ApxaHrenbckas, H.B. OcHOBHble KnacCbl HEOPraHMYeCcKuUx coeguHeHun. Teopusa u
npaktuka [Tekct] / H.B. ApxaHrensckasi, W.B. KysHeuosa, JI.H. TonctuxuHa.- Bopo-
Hex: BI'TA, 2007, 58c

3. KanutaHos, B.®. HeopraHunyeckas xumunga [Tekct] / B.®. KanutaHos, W.B. Ky3HeLoBa,
W.H. HazapeHko n gp. — BopoHex: BI'TA, 2005. 388 c.

4.KoposuH, H.B. Obwasa xmmus: Y4yebHuk ons cTygeHTOB BY30B, 00yY. N0 TEXHUYECKUM
HanpasneHusam u crieu. [Tekct] / H.B. KoposuH.— M.: Bbicw. wk., 2002. — 559 ¢

6.3 NepeyeHb y4eOHO-MeTOAMYECKOro obecnevyeHus ansa camocToATeNbHOM pa-
60TbI 0OGy4arowmxca

1.YyebHo-MmeTOOMYECKMIA KOMMMNEKC MOAynsa AUCUUNMWUHLI, pa3MELLEHHbIN B
SNEeKTPOHHO-00pa3oBaTenbHOM cpene
BIr'YWUT http://www.education.vsuet.ru/course/view.php?id=619

2. Pabouyas TeTpagb ana nabopatopHbix paboT u camocToATenbHon paboTbl Mo
ancumnnuHe «Xumnay [Tekct]: yuebHoe nocobue/ C.UN. HudpTtanues, WN.B. KysHeuoBa,
J1.B. lbirnna, 2018. — 48 c.

3. Oanbinue, M. M. MeToan4yeckue ykasaHusi 4ns ody4varowmxcst N0 OCBOEHUIO
auncumnnuH  (mopgynen) B ®FBOY BO BIYUT [OnekTpoHHbIM pecypc]: MeToauye-
CKMe yKasaHusa ang obyyaroLlmxcs Ha Bcex YPOBHSIX Bbiclero obpasosanus / M. M. [a-
Hboinme, P. H. MNnotHukoBa; BIYUT, YuyebHo-meTognyeckoe ynpaeneHue. - BopoHex:
BIryur, 2016. - 32 c. Pexum  poctyna B 9IIEKTPOHHOMN cpe-
ae: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813.

6.4 lNepeyeHb pecypcoB MHPOPMALUOHHO-TENTEKOMMYHUKALMOHHOMN
cetn «MHTepHeT», HEO6Xo0AMMON ANA OCBOEHUS ANCLUNIINHBLI (Moayns)

HavmeHoBaHune pecypca cetn «MIHTepHeT» OJIEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosgaHue» - chedeparbHbll nopmarn https://www.edu.ru/
Hay4Hasi anekmpoHHasi bubnuomeka https://elibrary.ru/defaultx.asp?

HauuoHanbHas uccrnedogsamernbckas kKomrbiomepHas | https://niks.su/
cemb Poccuu

UHopmayuoHHas cucmema «EOuHoe okHo docmyna K | http://window.edu.ru/
obpaszosameribHbIM pecypcam»

OnekmpoHHas bubnuomexka BI'YUT http://biblos.vsuet.ru/megapro/web

Calm MuHucmepcmea Hayku u 8bicluez2o obpa3osgaHusi | https://minobrnauki.gov.ru/
PO

lNopman omkpbimozo on-line obpasosaHusi https://npoed.ru/

OrnekmpoHHas UHgopmauuoHHO-obpasosameibHas | https://education.vsuet.ru/
cpeda ®I60Y BO «BI'YUT
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6.5 [lepeyeHb MH(pOPMALMOHHbLIX TEXHONIOrMNA, UCTMOSIb3YyeMbIX NPU OCYy-
LecTBneHun obpasoBaTenbHOro npouecca no AMcuuniuHe (Moaynio), BKnroYas
nepeyvyeHb NporpamMMHoOro o6ecne4yeHMss U MHMPOPMALMOHHbLIX CMPaBOYHbLIX CU-
cTem

1. TecTtoBble 3agaHus B QNEKTPOHHON MHMOpMaLUMOHHO-06pa3oBaTenbHON cpe-
ne BI'YUT http://education.vsuet.ru/.

2. HpopmavumoHHasa cnpaBoyHas cuctema. lNoprtan oyHOgamMeHTanbHOro Xumm-
yeckoro obpasoBaHua ChemNet. Xumnyeckas nHpopmaunoHHaa cetb: Hayka, obpa3so-
BaHue, TexHonorun http://www.chemnet.ru

3. MHdopmaumnoHHas cnpaBoyvHas cuctema. Cant o xumuun. HeopraHnyeckas
xumus. http://www.xumuk.ru/nekrasov

Npn ocBOEHMM AUCLUNIMUHBLI UCMNONbL3YEeTCA JIMLEH3UOHHOE U OTKpbITOe
nporpammHoe obecnedeHne — Microsoft Windows XP; Microsoft Windows 2008 R2
Server; Microsoft Office 2007 Professional 07.

. 7. MaTepunanbHo-TeXHN4Yeckoe obecneyeHme AUCLUUMNIIUHbI

Heobxogumein ana peanusaumm obpasoBaTeribHOM NporpaMmbl NnepevyeHb marte-
puanbHO-TEXHMYECKOro obecneyeHmns BKIOYaeT:

- NeKUMoHHble ayamtopum (06opyaoBaHHbIE BUAEONPOEKLMOHHBIM 060pya0BaHN-
eM Ons npeseHTauun; cpeacrsamm 3BYKOBOCMPOU3BEOEHUS; SKPAHOM; MMeKLWMe Bbl-
xo[ B VIHTepHeT);

- NOMELLEHNA AN NPOBEAEHUS CEMUHAPCKMX, NabopaTopHbIX U NPaKTUYECKNX 3a-
HATMI (0BopyaoBaHHbIE y4ebHOM Mebenbio);

- BubnmoTteky (Mmetoyto paboyne mecta ans CTygeHTOB, OCHALLEHHbIE KOMMbHO-
Tepamu ¢ ocTynom K 6aszam gaHHbIX n HTepHeT);

- KOMMNbIOTEPHbIE KIacchl.

ObecneyeHHOCTb Mpouecca O0y4YeHUs TEXHUYECKMMU CpPeAcTBaMu MOSHOCTbIO
cooTBeTCcTBYEeT TpeboBaHusam PIrOC no HanpasneHuo noarotosBkn. MaTtepuanbHo-
TexHunyeckasn 6a3a npveegeHa B NIMLEH3NOHHbBIX (hopMax 1 pacnosioXXeHa BO BHYTPEH-
Hen ceTn no agpecy http://education.vsuet.ru.

AyanTopumn ons NpoBeAeHUs 3aHATUN NEKLMOHHOIo Tuna

YyebHas ayau-
Topus Ne37 ans
npoBefeHus
3aHATUI NeKum-
OHHOro TMna,
rpynnoBbIX "
nHanBMAYyarnb-
HbIX KOHCynbTa-
UUR, NpoMeXxy-
TOYHOW N UTOrO-
BOM aTTecTta-
Lumn.

Komnnekt mebenun ansa y4yebHOro npouecca Ha
150 mecT

MpoekTop Epson EB-955WH 6enbin
MukwepHbin  nynbT ¢ USB-uHTepdericom
Behringer Xenyx X1204USB

AkTuUBHasi akyctuyeckas cuctema Behringer
B112D Eurolive

AkycTunyeckas ctoika Tempo SPS-280
Komnnekt n3 3 mukpocoHoB B kerice Behringer
XM1800S Ultravoice

MukpodchoHHas ctomnka Proel RSM180

15.6" Hoytbyk Acer Extensa EX2520G-51P0

YepHbIQ

Beb-kamepa Logitech ConferenceCam BCC950
(USB)

OkpaH c 3r1eKTPonNpMBOAOM CLASSIC

SOLUTION Classic Lyra (16:9) 308x220

Microsoft Open License
Microsoft Windows Professional
8 Russian Upgrade Academic
OPEN 1 License No Lev-
el#61280574 o1 06.12.2012 r.
http://eopen.microsoft.com

Microsoft Office 2007 Russian
Academic OPEN No Level
#44822753 ot 17.11.2008
http://eopen.microsoft.com

AdobeReaderXIl(6ecnnaTtHoe
Mno)
https://acrobat.adobe.com/ru/ru/
acrobat/pdf-reader/volume-
distribution.html
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[na npoBefeHusa npakTuyecknx, nabopaTopHbIX 3aHATUN, 3aHATUIN CEMUHAPCKOTo
TMNa, rpynnoBbIX U MHAMBMAYAITbHbIX KOHCYMNbTaLUMWA, TEKYLLEro KOHTPOMS U NpoOMeXy-
TOYHOM aTTecTaumm B pacnopskeHun kapegpbl UMeeTcs:

YyebHas ayautopus Ne 020
Ons NpoBeAeHUs 3aHATUI
NEKUWOHHOro T1na, npakTu-
YECKUX 3aHATUI, IPYNNOBbIX
N NHAMBUAYANbHbIX KOHCYMb-
TalMn, TEKYLLLEro KOHTPOns,
NPOMEXYTOYHOM U UTOrOBON
aTTecTauumu.

Komnnekt mebenu gns yyebHoro npouecca
OKpaH NPOEKLUMOHHbIN

MynbTMeauinHbIA NPOEKTOP

BenQMW 519

Hoytbyk

IntelCore 2—1 .

MnakaTbl, HarNagHble NOCObUs, CXeMbI.

Paboune mecrta no Konn4yecTtBy o6yqa+ou.|,wxcs=|.

Pabouee MecTo npernogaBarens.

Microsoft Open Li-
cense

Microsoft Windows
Professional 7 Rus-
sian Upgrade Aca-
demic OPEN 1 Li-
cense No Lev-
el#47881748 ot
24.12.2010r.
http://eopen.microsof
t.com

Microsoft Open Li-
cense

Microsoft Office 2007
Russian Academic
OPEN No Level
#44822753 ot
17.11.2008http://eop
en.microsoft.com

AdobeReaderXI
(6ecnnatHoe M0)
https://acrobat.adobe
.com/ru/ru/acrobat/pd
f-reader/volume-
distribution.html

ona  npoeegeHus nabopa-
TOPHbIX W MpPaKTUYeCKUX 3a-
HSATUIA, TPYNNOBbLIX U UHAWNBU-
OyanbHbIX KOHCYmnbTauui,
TEKyLLero KOHTpomns u npo-
MEXYTOYHOW aTTecTauuun.

MarHutHas mewanka tmna MM-4- 1 wt
[MnakaTbl, HAarnNsiAHbIE NOCOOUSI, CXEMBbI.

Paboune mecTta no konuyecTBy oby4vatoLmxcs.

Pabouee mecTo npenogasaTensi

YyebHas aygutopus Ne 025 | Komnnekt mebenu anst ydebHoro npotecca MO Het
ana  nposegeHus nabopa- | MNevb mydenbHaa SKMC 10-1 wr

TOPHBLIX W MpakTuyeckux 3a- | MnakaTtbl, HarnagHble Nocobus, cxemsl.

HATWI, rPYNNOBbLIX U MHAMBKU- | Paboume mecTa no konnyecTsy 0By4atoLLnXCs.
AyanbHbIX KOHCynbTauui, | Pabouee mecto npenogasaTensi

TEKyLLero KOHTpOmns u npo-

MEXYTOYHOW aTTecTayumn.

YyebHasa aygutopua Ne 027 | Komnnekt mebenn ans y4ebHoro npouecca MO Het
ans  nposegeHuss nabopa- | Wkad cywwmnbHbin LWIC-80-01-1 wt

TOPHbIX U MpakTuyeckux 3a- | MnakaTtbl, HarnsagHble Nocobus, Cxemsbl.

HATWI, rPYNNOBbLIX U MHAMBK- | Paboune mecTa no KonuyecTsy 0byyatoLmnxcs.
AyanbHbIX KoHCcynbTaumn, | Paboyee mecTo npenogasartensi

TEKyLLero KOHTpOmnsi U npo-

MEXYTOUYHOM aTTecTauumn.

YyebHas aygutopus Ne 029 | Komnnekt mebenu anst ydebHoro npotecca MO Het
ans  nposegeHust nabopa- LWkad cywmnbHbin Tmn. 23 151- 1 wr,

TOPHbIX U MpakTu4eckux 3a- | [nakaTtbl, HarnsagHble Nocobus, Cxemsl.

HSATUW, TPYNMNOBbIX U UHAMBKU- | Pabo4yme mecTa no KonmM4ecTBy 0Oy4aroLLMXCS.
AyanbHbIX KOHCynbTauui, | Pabouee mecto npenogasaTenst

TEKyLLero KOHTpOmns u npo-

MEXYTOYHOW aTTecTayumn.

YyebHas aygutopus Ne 016 | Komnnekt mebenu anst ydebHoro npotecca MO Het
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YyebHas aygutopusi Ne 022
npoBedeHus nabopa-
TOPHBbIX W MPaKTU4ECKNX 3a-
HSATUW, TPYNMNOBbLIX U UHAWNBU-
KOHCYnbTauuHn,
TEKyLLero KOHTpOmns u npo-
MEXYTOYHOW aTTecTayumn.

ansa

AyanbHbIX

oxgaxaatowmn TCO-1/80-1 wit

Paboyee mecTo n penogasaTtena

Komnnekt mebenu ans yyebHoro npouecca
Akeoguctunnatop 03-15-1 wr,
TepmocTaT 3NEeKTPUYECKU CYXOBO3AYLUHbLIN

MnakaTbl, HArNsgHbIE NOCObUSI, CXEMBI.
Paboune mecTta no KOJnn4ecTBy o6yqa+0u.|,mxcsl.

MO HeT

AyauTtopus ons camocToAaTeNnbHOM paboThbl CTYAEHTOB

KabuneTt gnsa camo-
CTOATENBLHOMN paboThl
obyuatomxcsiNe 033.

Komnnekt mebenu gnsi yaebHoro npo-
uecca

KoHayktomeTp DDS-11C (COND-51) — 1
WwrT.,

Becbl HCB 123 — 1 wr.,
Becbl BK-300.1 — 1 wrT.,
Becbl aHanutnyeckue
HR-250 AZG
BoaoHenpoHuuaembli
NOrpy>XHOM/MPOHUKaOLL I
TD=5 -2 wrT.,
Komnbtotep CeleronD 320-1 wT, Bbico-
KoTeMmnepaTypHbIn N3MepuTENbHbIN
npnbop ¢ NamMATbio AaHHbIX Testo 735-2
— 1 wrt., NoHomep N-160MWN 0-14pH(pX)
— 1 wrt., ICTOYHUK NUTAHUSA NOCTOSIHHO-
ro Toka AKAIM B5.30/10 — 1 wi.,
CnektpodotomeTp 13-5300 B— 1 wT.,
Komnbtotep IntelCore  2DuoE7300-1
wT., Mukpockon levenhuk — 1 wr;

Cocyg Kprobunonrmyeckmn

(Obtopa) X-40-CKTT;

Mpnbop PH-meTp PHep-4 — 1 wr.
MnakaTbl, HarnsagHele Nocobus, cxemsl.
Paboune mecta no konuyecty oby4a-
FoLLMXCS.

Paboyee mecTo npenogaBaTensi

CTaHOAPTHbLIN
30HA TMN

Microsoft Open License
Microsoft WindowsXP
Academic OPEN No Level
#44822753 ot 17.11.2008
http://eopen.microsoft.com

Microsoft Office 2010 Microsoft
Office 2010 Russian Academic
OPEN 1 License No Level
#47881748 o1 24.12.2010 r.
http://eopen.microsoft.com

AdobeReaderXI (6ecnnatHoe
Mno)
https://acrobat.adobe.com/ru/ru/a
crobat/pdf-reader/volume-
distribution.html

KabuHeTt ansa camo-
CTOATENBLHOMN paboThl
obyuatowmxcsiNe 39.

Komnnekt mebenu ans yyebHoro npo-
uecca
KomnbloTep
CeleronD 2.8 -3 wr.

lMNepcoHanbHbIN KOMMLIOTER
IntelCore 2 —1 wr.
lMnakatbl, HAarNAAHbIE MOCOOUSA, CXEMBI.
Paboune mecta no konmyecTsy oby4a-
FOLLIMXCS.
Pabouee mecTo npenogasaTensi

Microsoft Open License
Microsoft WindowsXP
Academic OPEN No Level
#44822753 ot 17.11.2008
http://eopen.microsoft.com

Microsoft Office 2010 Microsoft
Office 2010 Russian Academic
OPEN 1 License No Level
#47881748 o1 24.12.2010 .
http://eopen.microsoft.com

AdobeReaderXI (6ecnnatHoe
Mno)
https://acrobat.adobe.com/ru/ru/a
crobat/pdf-reader/volume-
distribution.html

KabuneTt gnsa camo-
CTOATENBHOM paboThl
obyuatoLmxcsiNe 024.

Komnnekt mebenu gnsi yaebHoro npo-
uecca,

MukpokonopumeTtp MAO-200-1 wT
Mnakatbl, HAarNAAHbIE MOCOOUSA, CXEMBI.
Paboune mecTta no konuyecTsy obyya-
FOLLIMXCS.

Paboyee mecTo npenogaBaTensi

M0 Het
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[dononHuTtenbHo, camocTosTenbHas paboTta oby4valowmxcs, MOXeT OCyLecTB-
NATLCS NPU UCMONb30BAHUN:

YutanbHble 3anbl KomnbtoTepbl co cBob6oaHbIM gocTynom B ceTb | Microsoft Office Professional Plus
OnbnmoTekw. MHTepHET n AnekTpoHHbIMK BMbnMoTeyHbiMmn 1 | 2010
VMHOPMAaLMOHHO CNpPaBOYHLIMU CUCTEMAMMU. Microsoft Open License Microsoft Of-

fice Professional Plus 2010
Russian Academic OPEN 1 License
No Level #48516271 0117.05.2011
r. http://ecoen.microsoft.com

Microsoft Office 2007 Standart,
Microsoft Open License

Microsoft Office 2007 Russian Aca-
demic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com

Microsoft Windows XP,

Microsoft Open License Academic
OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com.

AdobeReader XI, (6ecnnaTtHoel10)
httos://acrobat.adobe.com/ru/ru/acroba
t/odfreader/volume-distribution.html

[MomelyeHne ans XxpaHeHus peakTUBOB, XMMUYECKON Nocyabl nobecnyxmeaHusa nabopa-
TOPHbIX 3aHATUI NO OPraHN4YEeCKON XMMUK

MomeleHunsa ansa xpaHe- HoytOyk LenovoG 575 — 1 wir, Microsoft Open License
H1a 1 npocpunaktude-  |Ph-metp PH-150 MU — 1 wr, Microsoft WindowsXP
CKOro obcrnyxmnBaHus XonoamnbHuk NORD- 1 wr, Academic OPEN No Level
y4ebHoro obopynosaHus| Kcepokc XeroxWorkCentre 3119- 1w, #44822753 ot 17.11.2008
Ne 031 http://eopen.microsoft.com

Microsoft Office 2010 Microsoft Of-
fice 2010 Russian Academic OPEN
1 License No Level #47881748 oT|
24.12.2010r.
http://eopen.microsoft.com

IAdobeReaderXI (6ecnnatHoe 10)
https://acrobat.adobe.com/ru/ru/acr
obat/pdf-reader/volume-
distribution.html

8. OueHoYHbIe mMaTepuanbl ANs NPOMEXYTOYHOW aTTecTaumm obyyvarowmxcs no
aucumnnunHe
OueHo4Hble matepuansl (OM) ans gucumnnuHbel BKNOYaloT B cebs:
- NepeyvyeHb KOMMETEHUUN C yKa3aHMEM 3TanoB MX hOPMUPOBAHUSA B NpoLecce ocBOe-
H1A o6pasoBaTenbHOM NPOrpamMmbl;
- OonMcaHue nokasaTenen N KpUTEPUEB OLIEHUBAHUSA KOMMNETEHLMA Ha pasfnUYHbIX dTa-
nax nx oOpMmMpoBaHUs, ONUCaHUE LLKan OLEHUBaHUS;
-TUNOBbIE KOHTPOSIbHbIE 3a4aHUA UMW UHblE MaTepuarnbl, HeoBXoauMble ONA OLEHKU
3HaHWUW, YMEHUW, HaBbIKOB U OMblTa OEATENbHOCTU, XapaKTepusyoLwmx atansl opMun-
pOBaHUSA KOMMNETEHLUMI B NpoLecce ocBOeHUs1 obpasoBaTefibHOW NPOrpaMmmbi.
-MeToAnYeckne matepuansl, onpegensowmn npouenypbl OUEHUBAHUA 3HaHUNA, yMme-
HWIN, HaBbIKOB M OMbiTa AEATENbHOCTU, XapaKTepuayoLwmx atanbl GOPMUPOBAHUS KOM-
neTeHUUN.
OM npegcTtaBnaTCA OTAENbHBIM KOMMOHEHTOM M BXOAAT B cOCTaB pabouen
nporpaMmmbl AUCLUUNIIUHbI.
OueHouHble maTepuansl hopmupytoTes B cootBetcTBumn ¢ 1 BIYUT «[lMonoxe-
HMe 00 OLLEHOYHbIX CPeaCTBaXx».
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NMPUNOXEHUE

K pabo4yen nporpamme

1. OpraHu3aumoHHO-MeToaNYeCKUe AaHHble AUCLUNIIUHBI ANA 3a04HON hOopMbI

oby4yeHus

1.1 O6beMbI pa3nuyHbIX PopmMm y4eObHOW paboTbl U BUAbI KOHTPOSNA B CO-

OTBETCTBUMU C y‘-leﬁHblM nmnaHoMm

O0was TpyaAoeMKOCTb ANCLMMNIMHBI COCTaBNseT 2 3a4eTHble eanHULbI.

Buabl yuebHoM paboThbl Bcero akagem- 1
YyacoB cemecTp

Obwasa Tpya0EMKOCTb ANCUMNIINHBI 72 72
KoHmakmmHasi paboma, 8 m.4y. ayQumopHbIe 3aHsImusi: 13,8 13,8
JNlekunn 6 6
B TOM 4yncne B hopme npakTU4ecKom NoaroToBKK - -
JTabopaTtopHble paboThl 6 6
B ToM Yucne B oopme NpakTMyeckon NnoaroToBKu - -
PeueHanpoBaHne KoHTponbHbIX Pabot 0,8 0,8
Bugbl atrectaumm (3a4er) 0,1 0,1
KoHcynbTauum Tekywine 0,9 0,9
CamocmosimesnbHasi paboma: 54,3 54,3
MpopaboTka maTtepuana no yyebGHukam (cobecenoBaHue, Te- 24,3 24,3
CTUpOBaHue, peLleHne Kenc-3agaHun)
MpopaboTka mMaTtepuanoB MO KOHCNEKTy nekuun (cobeceposa- 7 7
HWe, TeCTMpPOBaHMe, peLLEeHNe Kenc-3agaHnm) 13 13
MoaroToBKka K 3awmTe nabopaTtopHbix pabot (cobecenoBaHue,
TecTupoBaHue) 10 10
BbinonHeHne KOHTponbHOW paboTbl
lModzomoeka Kk 3a4emy (KOHMpPOIb) 3,9 3,9




OLEHOYHbIE MATEPUAIDbI

no gucuunivHe

Xnmus



1 MNepeyeHb KOMNETEHUUN € YKa3zaHUeM 3TanoB Ux opmMuMpoBaHuUs

Kop n HanmeHoBaHue obLienpodeccnoHanb-

HOW KOMMEeTEeHUun

Kon n HanmeHoBaHWe nHaukaTopa SOCTMXeHMs obLienpodec-
CMOHaNbHOW KOMNETEeHL N

Or1K-3 CrnocobeH NpUMeHsATb COOTBETCTBYHO-
LU n3nKo-maTeMaTnyecknin annapar, me-

TOAObl aHann3a n MmoaennpoBaHua, TeopeTunye- TEeJIbHOCTU

CKOTO U 3KCMEepPUMEHTaNbHOIo UCCeaoBaHUs
npu peLleHnn npoceccroHasbHbIX 3agay

W01 onk.1 — NpuMeHsaeT ecTecTBEHHOHAY4YHbIE 3HAHUS N MeTOo-
Obl MaTemMmaTU4ecKoro aHanmsa B npodeccruoHansHom aeq-

ATEJIbHOCTU

NO20nk.1 — MpymeHseT obLWwenHXeHepHbIe 3HAaHNUS U METOAbI
MaTtemaTU4ecKoro MoaenMpoBaHus B npodeccuoHanbHon ge-

2 MacnopT oLeHOYHbIX MaTepuanoB NoO ANCLUNIIMHE

Ne Paszgenbl gucumnnuHebl NHpekc OueHoYHble cpeacTBa TexHonorus/npoueaypa oueHu-

n/n KOHTpoOnu- HanMeHoBaHVe NeNe BaHuWA (cnocob KOHTpons)

pyemon 3apa-
KOMMeTeH- HUIA
umu (Mnum
ee 4yactn)

1 Xumusa Kak ogHa u3 Or1K-3 Konnoksuym (8onpocsi K 31-41 | KoHTponb npenogasartenem
¢yHaaMeHTanbHbIX KOririokeuymy) MpoBepka kenc-3agaHus
€CTeCTBEHHbIX HayK.

Ketic 3adaHue 18-19
2 CTpoeHue aToOMOB. OrllK-3 JlabopaTopHas pabota 20-21 | 3awwumTta nabopaTtopHou pa-
(cobecedosaHue, sornpo- 6oTbI
cbl K 3awume nabopa-
MOpHbIX pabom)
Konnoksuym 31-41 | KoHTponb npenogasatenem

3 PeakunoHHas cno- OrK-3 JlabopaTopHasi paboTa 22-24 | 3awwTa nabopaTtopHon pa-
COGHOCTb BeLecTB, (cobecedosaHue, sornpo- 6oTbI
KMUCIOTHO-OCHOBHbLIE Cbl K 3awume nabopa- 1-11
CBOMCTBA, mopHbIx pabom)

OKUCNUTENbHO- Konnoksuym 31-41 | KoHTpornb npenogaBartenem
BOCCTaHOBUTESIbHbIE
CBOMCTBa
4 XumMunyeckas cBsi3b OrnK-3 Konnoksuym 31-41 | KoHTponb npenogasartenem
KomnbloTepHoe TecTupoBa-
Tect 50-60 | Hue

5 PacTtBoOphI U auc- OrK-3 HomawHee 3adaHue 27-30 | KoHTponb npenogaBaTenem

nepcHble cucTeMbl JlabopaTopHas paboTa 20-26 | 3awmTta naboparopHon pa-
(cobecedosaHrue, 8ornpo- 60ThI
Cbl K 3awjume nabopa-
mopHbIx pabom)

6 XumMunyeckas naeH- Orl1K-3 JlabopaTtopHas pabota 20-26 | 3awwmTta nabopaTtopHou pa-
Tudcmkauma m aHanms (cobecedosaHue, 8ornpo- 6oTbI
BellecTBa Chbl K 3awjume nabopa- 42-50 | KomnbtoTepHoe TecTupoBa-

MOpHbIX pabom) Hune
Tect

7 KuHeTuka, OrK-3 JlabopaTopHasi paboTa 20-26 | 3awwTa nabopaTtopHon pa-
XUMUYECKoe paBHO- (cobecedosaHue, sornpo- 6oTbI
Becue Cbl K 3aujume nabopa- KomnbloTepHoe TecTupoBa-

MOpHbIX pabom) 42-50 | Hue
Tect

8 Xumunyeckas tepmo- | OlK-3 JlabopaTtopHas pabota 20-26 | 3awwmTta nabopaTtopHou pa-

AVUHaMuMKa (cobecedosaHue, 8ornpo- 6oTbI
Cbl K 3awume slabopa-
mopHbIx pabom) KomnbloTepHoe TecTupoBa-
Tect 50-60 | Hue

9 OKucnuTenbHo- Orl1K-3 JlabopaTtopHas pabota 20-26 | 3awmTta nabopaTtopHou pa-
BOCCTaHOBUTENbHbIE (cobecedosaHue, 8ornpo- 6oTbI
npouecchl cbl K 3aujume nabopa-

MOpHbIX pabom)
Kelic 3adaHue 18-19 | lNpoBepka Kenc-3agaHus




3 OueHouYHble cpeacTBa AN NPOMEXYTO4YHOM aTTecTauum (3a4veTt). TUNnoBbIe KOH-
TPOJfbHbIE 3aaHNUA UITU UHbIe MaTepuanbl, HeO6XoAMMbIe OJsi OLLEHKU 3HaHUN,
YMEHWH, HaBbIKOB U (UNn) onbiTa AeATEeNIbHOCTU, XapaKTepu3yrLwwumx atanbl dop-
MMpPOBaHUA KOMNETEHUUN B NpoLecce oCBOeHUsA obpasoBaTeribHOM NPOrpaMmmbi|

3.1 Cob6ecepnoBaHue (3a4eT)
OlNK-3 CnocobeH NpUMeEHSATL COOTBETCTBYIOLLMIN DUNKO-MaTEMATUYECKMI annapaT, MeToAbl aHannsa u Moaenu-
pOBaHUs, TEOPETMYECKOrO U SKCMEPUMEHTANBHOIO UCCnefoBaHns Npu pelleHnn npogeccnoHanbHbIX 3agay
Ne TekcT Bonpoca
01 | MNepmnogunyeckas cuctema. PU3nMYeCcKNin CMbICI NOPAAKOBOrO HOMepa ANeMeHTa.

02 | CoricTBa aTOMOB 3NIEMEHTOB N NEPUOLANYHOCTb UX N3MEHEHMS.

03 | KeaHToBble 4ucna. MpuHumn Maynu. Mpasuno XyHaa. MNpasuna KnevkoBcKoro.

04 | MNepnogMYHOCTb M3MEHEHNS KUCITOTHO-OCHOBHbLIX Y OKUCITUTENBbHO-BOCCTAHOBUTESNIbHBIX CBOWCTB.
06 | KoBaneHTHas cBsa3b, [MGpuamM3aLmsa atoMHblx opbutanen

07 | VloHHasa n metannu4yeckas cBasb. BogopogHas cBsa3b.

08 Tennosou acpdexT xummdeckorn peakumnn. 3akoH Necca. AHTanNbNMA Kak PYHKLUUA COCTOSHUS
BeLlecTBa.

09 | MNoHaTtre 06 aHTponuu. BTopor 3akoH TepMmoanHamukn. SHeprus Mmb6ca.

10 | CKOpOCTb XUMMUYECKMX peakunin. QHeprusa akTneaunn. Katanns. AKTMBUPOBAHHbLIN KOMMIIEKC.

11 PacTtBopbl. HacbllLeHHble, HEHAChILLEHHbIE, NepechileHHbIe pacTBopbl. PacTBOpMMOCTb
BeLlecTB. Cnocobbl BblpaXXeHUs1 KOHLIEHTpaLuKn pacTBOPOB.

OcCHOBbI TEOPUY ANEKTPONUTMYECKON Anccolmanmm. Cuna anekTponutoB. CunbHele U cnabble
anekTponutbl. CTeneHb 1 KOHCTaHTa guccouuauuu.

13 | NoHHoe npousBeaeHne Boapl. BogopoaHbln nokasatens. MHANKaTOpbl, MEXaHU3M UX OeNCTBUS.
14 | OnekTpogHble noTeHumnansl. YpaBHeHue HepHcTa. Kopposusa meTtannos.

15 | YcTponcTBo 1 paboTa ranbBaHNYEeCKOro afieMeHTa. AKKyMymnsaTop.

16 Xnmndeckoe paBHoBecue. KoHcTaHTa paBHoBecUus. CMeLLeHNne XMMUYECKOrO paBHOBECHS.
MpuHuun Jle WaTtenbe.

17 | OucnepcHble cuctembl, BUAbI AMCNEPCHbIX cuctem. OnTuYeckne CBONCTBA ANCNEPCHBIX CUCTEM.
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3.2 Kenc-3agaHua K 3a4ety
OlNK-3 CnocobeH NpUMeEHSATL COOTBETCTBYIOLLMIN DU3NKO-MaTEMATUYECKMI annapaT, MeToAbl aHannsa u Moaenu-
pPOBaHWNA, TEOPETUYECKOIO U SKCNEPUMEHTANBHOIO NCCNefoBaHUSA NPU pelleHnn NpodecCcuoHarnbHbIX 3agay

Homep TekcT TMNoBOro 3agaHus
3aaaHuA
18 ,D,J'Iﬂ YCTPpaHEeHNA KUCIOoro Xxapakrtepa CTO4YHbIX BO MULLIEBbIX I'IpeﬂI'IpVIﬂTVIVI 4acToO NPUMEHAKT N3BECTKOBYIO

MyKy. Ecnv rogoBor 06beM oumLaemMon Bogbl paBeH 500Mm°, pH ncxogHoro pacteopa paBeH 2, TO C y4eTOM
80% - cogep>xaHnsa AeNCTBYHOLLEro BELeCcTBa B NepecyeTe Ha kapboHaT KanbLmus B U3BECTKOBON MYyKe ee pac-

X044 COCTaBUT kr B rod. OTBET C TOYHOCTbIO 40 AECATHIX.
19 CoctaBbTe CxXeMy raribBaHM4eCKoro afieMmeHTa, B OCHOBE KOTOPOro JNeXUT peakuud, npoTekarwada no ypaBHe-
HUKO

Ni + Pb(NOs), = Ni(NOs), + Pb.

Hanuwwure rEKTPOHHO-MOHHBIE YPaBHEHNS aHOAHOTO M KaTO/IHOTO NPOLIECCOB. Bbluucnute 3. 4. c. aTOro ane-
meHTa, ecnn ¢(Ni7") = = 0,01 mons/am™, ¢(Pb”") = 0,0001 monk/am”. Kakon metann noasepraeTtcs Koppos3vumn?

3.3 3awmTa nabopaTtopHon paboThl
OlMK-3 CnocobeH NpUMEHSTL COOTBETCTBYHOLLMI DU3NKO-MaTEMATUYECKMI annapaT, MeToAbl aHannsa u Moaenu-
pOBaHWs, TEOPETUYECKOIO 1 SKCMEPMMEHTANIBHOIO MCCEeA0BaHMS MpU peLleHn NnpodeccuoHanbHbIX 3agad

Homep TekcT BONPOCOB K nabopaTopHon paboTe
BOMnpoca

20 TexHuka 6e3onacHocTu.

21 OCHOBHbIE Kaccbl HEOPraHNYeCKUX COeaNHEHWI

22 MpurotoBneHne pacTBOPOB PasfNYHbIX KOHLEHTpauUun, pacyeT

23 PacTtBopbl anektponuTtoB. CunbHble 1 cnabble NeKTponuThbI

24 3aBMCMMOCTb CKOPOCTM XMMUYECKMX PeaKLUn OT pasnnyHbIX hakTopoB

25 [anbBaHW4Yeckue aneMeHThbl

26 AKKYMYynaTop




3.4 JomawHee 3ad0aHue
OlMK-3 CnocobeH NpUMEHSTL COOTBETCTBYHOLLMI U3NKO-MaTEMATUYECKMI annapaT, MeToAbl aHannsa u Mogenu-
pOBaHWs, TEOPETUYECKOIO 1 SKCMEPMMEHTANBHOIO MCCNEeA0BaHMS MpU pelleHn NpodeccuoHanbHbIX 3agad

Homep Ycnosne TMNoBoM 3aga4mn
3agaHus
Cwmewanu 400 r pactBopa ¢ maccoon gonen Na,HPO,4 8 % un 300 r pacTtBopa ¢ mac-
27 COBOW goren aTom xe corm 5 %. Beiumcnmte maccoByto gonto rmgpodgocdara HaTpusi B
nony4eHHOM pacTBope.
B pesynbTate peakuun, TEpMOXMMUYECKOE YpaBHEHNE KOTOPOW NPUBESEHO HUXE, Bbl-
28 genunock 687 kx Tennotsl. C,HsOH + 30, = 2CO, + 3H,0; AH° =-1374 k[x
KonuyectBo BewecTtBa ataHona C,HsOH, BCTynuBLLEro BO B3aumoaencTene, paBHO
MOnb.
Kakast macca (r) NaHCO; cogepxutcsi B 200 cM® pacTBopa C MONSIPHO KOHLIEHTpaLm-
29 en akBmBaneHTa 0,15 MOJ'Ib/D,MS?
Paccuntatb pH 0,1M pacTtBopa rugpokcmnaa HaTpusi. Kakme cnocobbl onpegeneHus Kuc-
30 NOTHOCTM PacTBOPOB Ha NPeanpusiTun Bbl 3HaeTe?

3.5 Konnoksuym
OlNK-3 CnocobeH NpUMeEHATL COOTBETCTBYIOLLMIN DU3NKO-MaTEMATUYECKMI annapaT, MeToAbl aHannsa u Moaenu-
pOBaHWNA, TEOPETUYECKOIO U SKCNEPUMEHTANBHOIO NCCNefoBaHUSA NpU peleHnn npodecCcuoHarnbHbIX 3agay

TekcT Bonpocos

31| CtpoeHune atoMmoB. Teopus CTpOeHNa atoma Bogopoga bopa. dnemeHTbl BOTHOBON MEXaHUKN aTOMOB.

32 KeaHToBble Yncna. MpaBuna 3anonHeHnst aTOMHbIX opBuTanein anekTpoHamMu.

OTkpbITME Nepuoauydeckoro 3akoHa [.. MeHaeneeBbiM 1 co3gaHme nepnoanyeckon cuctemMol. CTpyKTy-
33 pa nepruoan4ecKkom CUCTEMbI XUMUYECKNX 3NIEMEHTOB. CBA3b NEPUOAMNYECKON CUCTEMbI U CTPOEHUS aTo-
MOB.

34 Mepuoanyeckne CBOMNCTBA ANEMEHTOB.

35 KncnoTHO-0CHOBHbIE CBOMCTBA BELLECTB.

36 Tvnbl XMMNYECKMX CBA3EN, UIBMEHEHME CBOMCTB BELLECTB B 3aBUCUMOCTM OT TUMNa CBA3WN.

37 WoHHasa ceasb. BogopoaHasa cesasb. MeTannuyeckas cBs3b. duranyeckne cBOMCTBA METANIOB

38 Okcuapl, MX NONy4eHNe 1 CBOWCTBA.

39 OcHoBaHus, 1X NONy4YeH1e U CBOWCTBA.

40 KucnoTbl, X Nony4yeHue 1 CBOWCTBA.

41 Conn, KX NoNy4eHUe 1 CBOWCTBA.

3.6 Tecmbl (mecmosble 3a0aHusi K 3a4emy)
OrMK-1. CnocobeH NpUMEHATL ECTECTBEHHOHAYYHbIE U OOLLENHXEHEPHbIE 3HAHUS, METOAbI MaTeEMaTUYECKOro
aHanusa u MoaenupoBaHus B NpodheccuoHanbHon AesTeNnbHOCTH

TecT (TEecToBoe 3agaHue)

3anonHeHHble p-opbutanm Ha pasnUYHbIX YPOBHSIX OTNIMYAKOTCA APYr OT Apyra
- YUCITOM 3NEKTPOHOB

42 - hopmoOW 1 3Hepruen

+ TONbKO 3Hepruen

- TONbKO (hopmon

N3meHeHMe OCHOBHbLIX CBOMCTB BbICLUMX FMOPOKCUAOB 3/IEMEHTOB B NEPUOE C YBENMYEHMEM 3apsaa
aapa:
+OCHOBHbIe CBOMCTBA YMEHbLIAKTCS

43 - OCHOBHbIE CBOWCTBA YyCUNMNBAOTCS
- He meHstoTCA
- bes 3akoHOMepHOCTH
a4 MonsipHONM SiBNSieTCst MONeKyna BeLecTs

- xnopa




- BOOopoaa
+ Boabl

45

MoHHas cBsi3b B BELLECTBE
1) HCI

2) NH;

3) NaCl +

4) H3BO,

46

CBSA3b — XMMUYeECKas CBA3b MeXAy ABYMS atOMaMu, OCcyLlecTBrissemas obLien onsa atnx
aTOMOB MapoW 3MEKTPOHOB.

(Bnucatb HegocTatoLme criosa)
OTBeT: KoBaneHTHasd

47

®yHKLMEN COCTOAHMSA TEPMOANHAMUYECKON CUCTEMBI HE SBISETCS:
1) aHeprusa 'mbb6ca

+2) Tennora
3) 3HTpONUA
4) BHYTPEHHSAS 3HEeprus

48

CraHgapTHoOM sHTanbnmen obpasoBaHma CaCO3J (k.) ABNSETCSA MU3BMEHEHUE SHTaNbMUK B TEPMOXU-
MUYECKOW peakLunun:

+1) Ca (k.) + C (rpachumT) + 3/2 O, (r.) = CaCOs; (k.)

2) 2Ca (k.) + 2C (rpadchut) + 302 (r.) = 2CaCOs; (k.)

3) CaO (k.) + CO, (r.) = CaCOg3; (k.)

4) Ca(HCO3), (k.) =CaCOj3 (k.) + CO, (r.) + H,O (r)

49

. C yMeHbLLeHeM 3HTPONUK NpoTeKaeT NpoLecc:
1) KUNEHUS KNOKOCTU
2) nnasrfeHns nbaa
+3) KpUcTannusauum conm u3 pacteopa
4) ANEeKTPONUTUYECKON AMCCoLMaLMn COnu B pacTBope

50

OcmoTu4eckoe faBneHne pactBopa HeaNekTponuTa BblYUCNAETCH No opmyne:
1) P = pPoX1
2) PO —p =poXa

+3) p =cRT

4) P =PoVoT/(VTo)

51

CunbHBIMMK 3NEKTPONUTaMU SBMSHOTCS
1) YKCYCHas Kucnota
2) 3TUNOBLIN CNUPT
3) rMapoKcug aMmmoHus
+4) KapOoHaT HaTpus

52

BogHbin pactBop umeet pH=4, ecnu KOHLeHTpaLmMsa MOHOB BoAOpoa CoCTaBnsaeT
Monb/gm3.

+1) 0,0001

2) 10000

3)4

4) 0,0004

53

KaTop — 310 anekTpos, Ha KOTOPOM NMPOMCXOAAT NPOLLECChI
1) okucneHus

+2) BOCCTaHOBMNEHUA
3) 1 OKMCNEHNS 1 BOCCTAHOBIEHUS .

54

Koppo3noHHast yCTOMYMBOCTb LMHKOBOW NSIACTUHKM MPU NPUCOeANHEHUN K HEN MeaHOM
-1) He namenurcs

-2) YBenuuutcs

+3) YMeHbLunTCA

55

[ns cMmelleHns paBHOBECUS B CUCTEME

H, (r)+ S (18) =H,S (r) AH =-21 kx

B CTOPOHY 06pasoBaHusa cepoBoopoa HeobxoanMo:
1) BBeCTM KaTanuaartop;

2) noBbICUTb TemnepaTypy;

3) NOHN3NTb AaBneHue;

+4) NOHU3UTb TemMnepartypy

56

MeTog onpegeneHns MONeKynsipHOW Macchl BELLECTBA - HE3NIEeKTPONUTA, OCHOBaHHbLIN Ha U3Mepe-




HUW NOBbILLEHUSA TeMMNepaTypbl KUMEHUS ero pacTBopa, Ha3blBaeTcs
+ abynnuockonuen
- TepMomeTpuen
- Kpmnockonuen
- gunatomeTpuen

Mpu paboTe ranbBaHNYECKOro drieMeHTa, COCTOSALLEroO M3 LIMHKOBOMO M CBUHLIOBOIO 3MEeKTPOAOB, No-
rpyeHHblx B 0,1M pacTtBopa nx HUTpPaTOB, HA aHO4E NPOTEKaeT peakuns, ypaBHEHNE KOTOPON UMeeT
BYA
- Pb-2e=Pb*"
- Pb*+2e=Ph’

Zn“+2e=zn°
+ Zn%2e=zn*

57

B npouecce 04MCTKM CTOYHbIX BOA, MPOMCXOAMT 0Opa3oBaHne KonnonaHbIX pacTBopoB. [Ans ux pas-
PYLUEHUS M Koarynsumm NPUMEHSIIOTCSA pacTBOPbI 3NEKTPONUTOB. Ecnn ncxoaHble CToYHbIE BOAbI CO-
nepxanu MNAB kaTMOHOAKTMBHOIO XxapakTepa, TO HaubornbLUen KoarynupytoLen cnocobHocTbio byaet
obnapgatb pacTBop...

58 - Fez(SO4)3

- Caz(PO4):

- NaNO3;

+ NazPO,

................. - yacTuua KOJIUJTOMAHOM CUCTEMbI  C XXUAKOW ANCNEPCMOHHOW Cpeaon, cocTosLwas
M3 g4pa u NMOBEPXHOCTHOM CTabunnsunpyrowen o60104Ku.

59
(BrnvcaTtb HegocTatoLwme criosa)
OTtBeT: OAMHOYHAA mMuuenna

Cuctema, cocTosias U3 IByX WK 0oJiee BEIIECTB, MPUIYEM OJTHO M3 HUX B BUJIE OUYEHb Ma-
JICHHKUX YACTHI] PABHOMEPHO PACTIPE/IENICHO (IUCTIEPTUPOBAaHO) B 00BEME IPYyroro, Ha3bIBa-
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(BnucaTtb HegocTatoLme criosa)
OTBET: AUCHEPCHOI CHUCTEMOMH

4. MeToau4yeckue matepuanbl, onpegensirowue npoueaypbl OLleHMBAHUA 3HAHWUM,
YMEeHWUI1, HaBbIKOB U (UNK) ONbITa AEATENBLHOCTH,
XapaKTepu3yrLmxX aTanbl GOpMUPOBaHUS KOMNETEHLUN

[na oueHKn 3HaHUN, yMEHUN, HAaBbIKOB CTYAEHTOB MO AUCUUNINHE «XUMUSA» NPUMEHS-
eTcs 6anbHO-PENTUHIOBAst CUCTEMA OLIEHKM CTYAEHTA.

4.1. PenTUHroBasi cuctema OLIEHKM OCYLLEeCTBNSETCH B TEYEHNE BCEro cemMecTpa npu
npoBefeHNN ayaNTOPHbIX 3aHATUI, NokasaTtenem POC aBnseTca TekyLwmi onpoc B BUAE OT-
YyeTa no nabopaTopHon paboTe, caavn KONMOKBMYMA, BbINOIHEHNE JOMALLHEro 3ajaHuns, Kor-
NOKBUYM OLEHMBAETCS MO CUCTEME «3aYTEHO»-«HEe3a4YTeHO»( B PENTUHIE 3a KOMMOKBUYM 3a-
YTEHO - 5, He3auTeHo - 2). Ecnun no pentuHry ctygeHT Habpan 6onee 60 6annos, TO 3a4eT No
AVNCUMNNMHE BbICTABMSAETCH aBTOMaTUYECKM.

4.2. BanbHasa cuctema CnyXut ang nosyyeHust 3a4eTta no AMCLMMIIMHE.
MakcumanbsHoe uncno 6annos 3a cemectp — 100.
MakcumanbHoe uncno 6annoB no pesynbTatam Tekyllen paboTsl B cemecTtpe — 50.
MakcumanbHoe ymcno 6annos Ha 3ayete — 50.
MuHumanbsHoe 4ncno 6annoB 3a TekyLuyto paboTy B cemectpe — 30.
O6yuatowmncs, Habpaswui B cemectpe meHee 30 6annoB MoxeT 3apaboTaTb JONONHUTENb-
Hble Gannbl, oTpaboTaB COOTBETCTBYHOLUME pa3aeribl ANCUUNIHBI NN BbINONHMB obs3aTenb-
Hble 3agaHuns, 48 TOro YToObl ObITb AOMYLLEHHBIM K 3a4eTy.


http://thesaurus.rusnano.com/wiki/article16818

O6yuatowmmcs, Habpaswwni 3a Tekywyto paboty meHee 30 6anno., T.K. HE BbINOMHU BCHO pa-
00Ty B cemecTpe no 06beKTUBHLIM NpuvmnHam (bonesHb, odurumnanbHoe ocBObOXaAEHNE U T.1.)
AOonycKaeTcs K aK3ameHy, o4HaKo eMy AOMNOSHUTENBHO 3a4atTCa BONPOChHl Ha cobeceaoBaHMm
no pasgenam, BbIHOCUMbIM Ha 9K3aMEH.
B cnyyae HeynoBneTBOpuTENbHOWM CcAaun 3a4eTa obyyaroemMycsa npeaocTaBnsaeTca npaso no-
BTOPHOWN cAa4vn B CPOK, YCTAHOBMEHHbIN ANSA NIMKBUAALNN akageMUYeCKON 3a40/MKEHHOCTH No
nToram coOTBETCTBYIOLLEN ceccun. MNMpm NOBTOPHOM caoade 3a4veTa KONMYeCcTBO HabpaHHbIX CTy-
AeHToM 6annoB Ha NpeablayLlemM 3K3aMeHe He yYnTbIBaeTCs.
3ayeT NnpoBOAUTCA B BUAE TECTOBOIro 3aflaHMA U Kenc-3aaaHus.

MakcumanbHas cymma 6annos — 50.

Mpn YacTMYHO NpaBUbHOM OTBETE CyMMa 6anoB AenuTcs nononam.

[ns nony4YeHnsa oueHKn «3a4TeHo» cymmapHas 6anbHO-penTUHroBas oueHKa no pesysb-
Tatam paboTbl B CEMECTPE U Ha 3a4yeTe, AOoMXKHaA ObIiTb He MeHee 60 6Gannos.



5. OnncaHue nokasaTenen U KpUMTepuem oLeHMBAHUA KOMMETEeHLUI Ha pa3fINyHbIX 3Tanax ux popmMmMpoBaHusA, onucaHue
LWKan oLeHUBaHUsA ANA KaX[oro pesynbraTta o6y4yeHus

Pe3ynbTathbl 06yye-
HUSA NO 3Tanam
¢opmupoBaHus
KOMMeTeHUuUn

MpeameT oueH-
Ku (NnpoayKT
WUnu npouecc)

MokasaTenb oueHu-
BaHUA

LUkana oueHnBaHus

Kputepun oueHMBaHnA ccpopMUPOBAHHOCTU KOM-
neTeHUun

Akagemuyeckas
OoueHKa

YpoBeHb ocBOe-
HUA KOMNEeTeHUUmn

Or1K-3 CrnocobeH NpUMeHATL COOTBETCTBYIOLLMIA (DU3NKO-MaTEMATUY

nccrefoBaHns Npyv pelleHny NpogeccMoHanbHbIX 3agad

ecKkuin annapaTt, MeToAbl aHanua3a u MogenmpoBaHus, Teo

peTn4eckoro n akcnepmMmeHTarnbHOro

3HaTtb

- HOBEWLLME OTKPbITUS
€CTeCcTBO3HaHus, nep-
CMEeKTUBbI UX NUCMONb30-
BaHWs ANsi NOCTPOEHUSI
TEXHUYECKUX YCTPOWCTB;
OCHOBHbI€ 3aKOHOMEPHO-
CTW NpOTeKaHMs XMMunye-
CKUX peakuui, cnocoobl
Nony4YeHnst AUCnepCcHbIX
CUCTEM U COXPaHEeHUs X
YCTOWYNBOCTU; OCHOBHbIE
XapaKTepUCTUKN paBHO-
BECHOMO COCTOSIHUS U Me-
TOObl aHanu3a xMMu4de-
CKNX paBHOBECUIA, 3NeK-
TPOXUMUYECKNE CUCTEMbI

OCBO€Ha
50% n 6onee npaBUIbHbLIX OTBETOB 3a4TeHo (6a3oBbIin, NOBbI-
LLIEHHbIN)
Tect PesynbTaTt TECTUPO-
BaHUSA
meHee 50% npaBuIbHbIX OTBETOB He 3a4YTeHo HE ocBoeHa .
(HepocTaTOYHbIN)
OCHOBHble usunye- . y
CKMe, XUMUYECKVE 1 O6yuyatoumncsa nonHo 1 nocneaoBaTenibHO PacKpbis 334TEHO OcBoeHa (6aso|§b|m,
Cobecepno- NOMOXEHUS, 3aKOHbI U Témy BONpoCos MOBLILIEHHEIV)
BaHue (3a- Op. cBedeHusi, Heob-
uer) Xxoaumble Anda npume- O6y4atowmmncsa HenonHo U/vnu HenocregoBaTeNbHO He 334TEHO He ocBoeHa
HEeHWs1 Ha NpPon3Bo[- packpbif TEMy BOMPOCOB (HepocTaTOuHbIN)
cTBe
Ha ocHoBe nmetoLmx-
Csl eCTECTBEHHOHaYY- .
HbIX 3HAHWNA NOAGH- OOyyvatoLmMincs NosHO 1 nocnenoBaTenbHO packpbi
paTtb COOTBETCTBYIO- Temy sonpocos 3auTeHo OcBoeHa (6630!?bll7l,
wme dopmynbl 1 MOBbILLIEHHbIN)
Konnokenym | ypaBHeHUs1 anst XuMu-
YEeCKMX U TepMoanHa- He 3a4TeHo HE OCBOEHa

MMWYECKNX pacyeTOB;
onpenenaTb NpuHaa-
NEXHOCTb K Knaccy
COEeNHEHUN.

O6yyarowmmncs HenonHo n/nnyn HenocneaoBaTeNbHO
pacKpbIn TEMY BONPOCOB

(HepocTaTOYHbIN)




YmeTtb

O6yuatowuincs pasobparncs B NpeasioKeHHON KOH-

BbISIBMSTb €CTECTBEHHO- erTHOVI cutyauumu, CaMOCTOHT?J’IbHO pewwnn 3agaymn 3a4TEeHO (ﬂO::IBll?ee:sbIVI)
Hay4HYH CYLLHOCTb Mpo- Ha OCHOBE MOJTYYEHHbIX 3HAHWUN
6]'IeM, BO3HUKaAKWLWKNX B Xxoae
npodeccrnoHanbHon ges-
TeNbHOCTU; NPUMEHATb ANnA ,D,OMaLIJHee
UX paspeLlleHnss OCHOBHbIE 3anaHne 3HaHune OCHOBl-lbIX 3a-
3aKOHbl €CTECTBO3HAHUA, KOHOMepHOCTeVI
ncnorne3osatk OCHOBHbLIS O6yyaloLUIACs He MPeANoXUN BapuaHTOB peLLeHNs He OCBOEHO
3akoHbl, ClIpaBotHbIE AaH- mnn caenan 5 ownbok n bonee. HE 3a4TeHO (HepocTaTOYHBbIN)
Hble N KONMnM4eCcTBEHHbIE CO-
OTHOLUEHNA beH,El,aMEHTaJ'Ib-
HbIX pa3genos XvMMuun angd
peLleHnst npogeccnoHanb-
HbIX 3a4a\,;
Obyuatowuncs pasobparncs B NpeaioKeHHON KOH- OCBOEHE

BnageTb KPETHOM CUTyaLum, CaMOCTOATENBHO PeLUns nocTas- 3a4TEHO (NOBLILLIGHHBIIA)
. XMMNUYECKON TEPMUHONO- Kenc- CopepxaHue pelleHns | IeHHYI0 3aga4y Ha OCHOBE NOJSTyYeHHbIX 3HaHUK
rmeit; MeTogamu onucaHus | 3adaHus Kenc-3agaHusi O6yuatowuncsa He pa3obpancs B CNOXMUBLUENCS CUTY- HE OCBOEHO
CBOWCTB MPOCTbIX N CIOX- aumm, He BbISIBUI NPUYUHBI CITYYMBLUETOCS U HE npef- He 3a4TeHo (HEAOCTATOUHbIIA)
HbIX BELLECTB; HaBblKamMu NOXWUN BapMaHTOB PeLleHns
TabnnyHoro un rpaguye- O6y4arowmmncs NoHoO 1 nocnegoBaTenbHO onvcan
gKOFO OCbOpMJ'IeHI/Iﬂ pe' YMeHVle Bb|6|/|paT|-_. npouecc OcBoeHa (6830[3b|ﬁ,

yrnbTaToB nabopaTopHbIX . 3auTeHo NOBbILLIEHHBIN)
paGOT. MeTogamu nony- ﬂa6opa'|'op_ CpeacTea nsmepeHun,
YEHMA M UCTILITAHUA MaTe- | yag paBoTa | ONPoACIATE METOAL!
pvanos; pac4eToB no n3mepeHun, norpetu- He 3auTeHo HEe 0CBOEHO
CNpaBOYHbIM AiAHHbIM. HocTn OBYyyaloLLMIACA HEMOJTHO W/MMK HeNocneaoBaTeNbHO (HeaocTaTOYHbI)

onucan npouecc
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