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Cnmcok 10KyMEeHTOB H MaTePHAJIOB

1. IlepeueHp MIAHUPYEMBIX PE3YNBTATOB OOYYECHUS IO AWUCUWIUIMHE, COOTHECEHHBIX C
IUTaHUPYEMBIMU Pe3yJIbTaTaMH OCBOEHHUSI 00pa30BaTeIbHON MPOrpaMMbl

2. Iens 1 MECTO TUCHUIUINHEI B CTPYKTYpe 00pa30BaTeIbHON IPOTPaMMEI

3. Comepxanue pabodeil mporpammbl (00BEM TUCIUIUIMHBI, THUIBI W BHABI Yy4eOHBIX
3aHATHH,  y4eOHO-MeTogudeckoe  oOecHedeHHe  CAMOCTOSTENBHOH  paboThHI
oOyuaromxcs)

4. ®OoHA OLIEHOYHBIX CPEJCTB MO AUCLUIIIMHE
4.1. TlepeueHb KOMIIETEHIIMI C yKa3aHHEM O3TaroB WX ()OPMHPOBAHUS B TIpoIEcce
OCBOGHHA 00pa3oBaTenbHOW mporpamMMel. OmmcaHWe TIOKa3aTeled U KpPHTCPHEB
OLICHUBAHUS KOMIIETCHIMH Ha pa3IM4HbIX dTanax ux (GOopMHUPOBaHUs, ONMCAHUE LKA
OIICHHBAHHUS
4.2. TumoBble KOHTPOJIGHBIE 3aJaHHS WJIM HHBIE MaTepHajbl, HEOOXOIUMEBIE IS
OIICHKU 3HAaHWH, YMEHHUI, HABBIKOB M OMBITA JESITENbHOCTH, XapaKTePU3YIOIIIX JTAITbI
(bopMUpOBaHHS KOMIIETCHIIMH B IIPOIIECCE OCBOCHMSA 00pa30BaTEIBHOM MPOTPaMMBL
Meroandeckne MarepHaibl, ONpPENCAIONNe IPOICAYpsl OLCHUBAHUS 3HAHHH,
YMEHUH, HaBBIKOB M OTBITA AEATEIFHOCTH, XapaKTEPU3YIOIUX dTANbl (POPMHUPOBAHUS
KOMIIETEHIIUI
4.3. Petimune-naan oucyuniunsl (npu Heooxooumocmiu)

5. YueOHO-MeTon4ecKkoe U HHPOPMAIMOHHOE 00eCTICUeHIE TUCIUTITHHBI
5.1. IlepeueHb OCHOBHOM M AOTIOJHUTEIBHOHN YyueOHOM TUTepaTyphl, HEOOXOIUMOM ISt
OCBOCHHMS AUCLMIUIMHBI
5.2. Tlepedens pecypcoB HHYOPMAITHOHHO-TEIEKOMMYHHUKAIIHOHHOH ceTn « HTepHeT»
1 TIPOTPaMMHOTO 00ecTIeueHns, HEOOXOIUMBIX IJIs1 OCBOCHUS AUCIIUTUIHHEI

6. MaTepuanbHO-TeXHHUECKAS Oa3sa, HeoOxoauMas IS OCYILECTBICHUS

06pa30BaT€J’IBHOFO nporuecca 1o JuCHyuIuInHe



1. TlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00YUeHHUSs MO JUCHHUILIUHE, COOTHECEHHBIX
CIUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeIbHO MPOTrPAMMBI
(c opuenmayueii Ha Kapmvl KOMREMEHYUlL)

B pesynbrare ocBoeHus 00pa30BaTeNbHOM MPOrpaMMbl 00yUArOIIUIiCs JOJKEH OBIaeTh
CJIETYIOIIMMH Pe3yJIbTaTaMy 00yIEeHUsS IO TUCIUTLIAHE:

Pesynbrarsl 00y4eHus Dopmupyemas KoMneTeHIus (¢ Ipum
yKa3aHUEeM KoJa) eya-
HHE
OIIK-1 cnoco6HOCTBIO
SHaHMA TEOPETHUECKHE OCHOBBI 0a30BBIX BOCIPUHUMATh, Pa3BUBATh U
XUMUYECKMX JIUCLHUILINH HCIOJIL30BaTh TEOPETUUECKHE

OCHOBBI TPAOAUITMOHHBIX U HOBBIX
pa3/IenoB XUMHUH MPU PEIICHAH
po¢ecCHOHANBHBIX 3a1a4

CTaHAAPTHBIE METO/BI TTOYICHHS, OIIK-2 BiajieHHEM HAaBLIKAMH
UJICHTH(HUKALUK U UCCIIEOBAHUS CBOMCTB | XMMUYECKOTO SKCIIEPUMEHTA,
BEIIECTB M MaTePHAJIOB, IPaBHJIa CUHTETUYECKUMH U
00paboTku 1 0HOPMIICHUS PE3yIBTATOB AHATUTHYCCKUMHU METOJaMH
paGotbl, HopMbl TH MIOJIyYEHUS U UCCIIEIOBAHUS
XMMHMYECKUX BELECTB U PEAKIUN
OCHOBHBIE UCTOUYHUKHU HAYyYHOH OIIK-5 cr1ocoOHOCTBIO K IOUCKY,
HH(pOPMALIIH 10 XUMHH 00paboTKe, aHAIN3y Hay4HOM

nH(popManuy 1 GOPMyITHPOBKE HA
UX OCHOBE BBIBOJIOB U

MIpeITI0KEeHUN
OCHOBHBIEC XapaKTEPUCTUKHU U CBOMCTBA OIIK-6BagennemM HopMaMu
KOMIIOHEHTOB XHMHYECKHX HPOMXBOJCTB: TEXHHUKH 0€30MaCHOCTH U YMEHUEM
THIIBI ¥ CTETICHh BO3JCHCTBHS XMMHUYECKUX | PCAIN30BaTh UX B Ha60paTopH1>1x u
npeunpnmnﬁ Ha OKPYXKalolLlyIo cpeny; TCXHOJIOTMYCCKUX YCIIOBHUAX
mpaBuia paboTel Ha 000PYIOBaHHH K
TEXHUKH 0€30IaCHOCTH
000py/IOBaHUE U IPOTPAMMBI [IK- 2 BnagenueM HaBBIKAMH
MpeHa3HAaYCHHbIE I IPOBEACHUS HCIIOJIb30BaHUs COBPEMEHHOM
CHHTE3a U UCCIEOBaHUE PAa3IMIHBIX anmapaTypsl Ipy IPOBEACHUH
DX CBOMCTB BEIIECTB. Hay4YHBIX HCCIIeI0BaHUMI
OCHOBHBIE TIOHSITUS U 3aKOHBI XUMHUH [1K-3BnageHueM cucTeMOi

(byH}IaMeHTaJ'[BHLIX XHUMHUYCCKUX
TIOHSTHH U MCTOOOJIOTHYCCKHX
aCIICKTOB XUMUH, (bOpMaMI/I u
METOJAAaMU HAYYHOT'O TO3HAHUS

OCHOBHBIC 3aKOHBI XUMHHU U CMCKHBIX ITK-4crmocoOHOCTRIO MIPpUMCHSATH
HayK OCHOBHBIC €CTCCTBEHHOHAYYHBIC
3aKOHBI opu 060y)K£[CHI/II/I

TOJYYCHHBIX PE3YIHLTATOB

YMEHUSI BBIMOJIHATH CTAHAAPTHBIC ACHCTBUS OIIK-1 cnocoOHOCTEIO
(knaccuuKanusl BEMECTB, COCTABICHUE




CX€EM IIPOLIECCOB, CUCTEMATU3ALUS JAHHBIX
U T.IL.) C Y4E€TOM OCHOBHBIX HOHSATHI U
001IMX 3aKOHOMEPHOCTEH,
(hopMyITHpYEMBIX B paMKax 0a30BbIX
XUMHYECKHX AUCIHUILINH

peliath TUIIOBbIC yUeOHBIC 3a1a4HU 110
OCHOBHBIM (0a30BbIM) XUMHUECKUM
JUCIUTIIMHAM

BOCIIPUHUMATh, PA3BUBATH U
WCTIONIE30BATh TCOPETHUCCKIE
OCHOBBI TPAJUILIHOHHBIX U HOBBIX
pa3aeoB XUMUH TIPU PEIICHAN
npodeccuoHanbHBIX 3a/1a4

MPOBOAUTH MMPOCTBIE XUMUYECCKHUE OIBITHI
1o npearara€MbIM METOAUKaAM

OI1K-2 BnageHreM HaBBIKAMU
XUMHYIECKOTO IKCIICPUMEHTA,
CHHTETUYECKUMH U
AHAINTHYECKMMHI METOLAMH
MOJTYYCHHUSI U HCCIICIOBAHUS
XUMHYIECCKHUX BEIIECTB H PEAKITUIA

I0JIL30BATHCS TIEYATHBIMU U
3JIEKTPOHHBIMU UCTOUYHUKAMU
WHPOPMAITUH TT0 XUMUH

OIIK-5 criocoOHOCTBIO K ITOUCKY,
00paboTke, aHAMN3Y HAYYHOH
nHpopMauH 1 GOpPMYyITHPOBKE Ha
UX OCHOBE BBIBOJIOB U
IPEUIOKECHUI

HCIIO0JIb30BaTh TEXHUYECKUE CPEACTBA JId
HU3MEPEHHA OCHOBHBIXIIAPpaAaMETPOB
TEXHOJIOTMYECKOT'O IMpoOBECCa

OIIK-6BageHreM HOpMaMH
TEXHHUKU 0€30IIaCHOCTH H yMEHUEM
pean3oBaTh UX B J1a0OPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBHUIX

MPOBOJHUTH 3KCIEPUMEHT HA HAYYHOM
000pyI0BaHNH, TPOBOAUTH 00PaOOTKY
pe3yabTaTOB U U3MEPEHUH C
HCIIOJIb30BaHUEM
CIIEIHaTN3UPOBAHHBIX KOMITBIOTEPHBIX
Iporpamm.

I1K- 2 BnageHueM HaBbIKaMU
UCIIONIb30BaHUsI COBPEMEHHOM
arnmaparypsl Py MPOBEICHUN
Hay4YHBIX HCCIIEI0BaHUMI

TMPUMEHATH OCHOBHBIC 3aKOHBI XUMUN

I1K-3BmazennemM cucTeMOit
(hyHIaAMEHTATBHBIX XUMHUUECKUX
MMOHSITHI U METOI0JIOTHUECKUX
aCTeKTOB XUMHUH, (popMamu U
METOAaMH HayYHOTO ITO3HAHUS

MIPUMEHATH OCHOBHbBIE
€CTECTBEHHOHAYYHBIE 3aKOHBI 1
3aKOHOMEPHOCTHU Pa3BUTHSA
XUMHUUYECKON HAYKU IPU aHAIIU3E
MIOJIyYEHHBIX PE3YJIbTaTOB

ITK-4cnocoGHOCTBIO  NPUMEHSTh
OCHOBHBIE  €CTECTBCHHOHAYUYHBIC
3aKOHEI npu 00CYKIeHHI
MOJTyYCHHBIX PE3yIbTaTOB

Bnanenust
(HaBbIKH/
OIIBIT
JeSATEIbHO-
CTH)

HaBBIKaMH paboTHI ¢ y4eOHOH IuTepaTypoit
110 OCHOBHBIM XHMHYECKHM JHUCIUIINHAM

OIIK-1 crmocoOHOCTRIO
BOCIIPUHUMATh, Pa3BUBATh U
WCTIONIE30BAaTh TEOPETHUESCKIE
OCHOBBI TPAIUIIMOHHBIX U HOBBIX
pa3aesoB XUMUH TIPU PEIICHHN
npodeccuoHaIbHbBIX 3a/1a4

Brnaners 6a30BbIMM HaBbIKAMU TPOBEICHUS
XHUMHYECKOTO IKCIIEPUMEHTA U
oopmIIeHHUS €T0 pe3yNbTaToB

OI1K-2 BnageHreM HaBBIKAMU
XUMHUYIECKOTO IKCIICPUMEHTA,
CHHTETUYECKUMH U
AHAIMTHYECKNMHI METOLAMH
MOJIYYIEHUS K UCCIISTOBAHIS
XUMHWYIECKHUX BEIIECTB H PEAKITUH




HaBBIKAMH [OKCKA U EPBUYHOM
00paboTKH HAyIHOH W Hay9HO-
TEXHUYECKOH MH(POpMALTUN

OIIK-5 crocoOHOCTBIO K TOUCKY,
00paboTke, aHANMN3y HAYYHOH
uHpopMauu U GopMyIHPOBKE HA
UX OCHOBE BBIBOJIOB U
MPEII0KESHHUI

HaBBIKaMH PabOThI HA XHMUYECKOM
000pyIOBaHHH, IPUHIUIIAMH pacyéra
TEXHOJIOTHYECKHUX PEKUMOB

OIIK-6BnagennemM HopMaMu
TEXHUKHU 0€30MaCHOCTH U YMEHUEM
peann3oBaTh UX B Ta0OPATOPHBIX U
TEXHOJIOTHYECKHUX YCIOBHAX

OCHOBaMH TPOOONOATOTOBKHU JUIS
MPOBEACHUS PA3NINIHBIX (PH3UKO-
XUMHUYECKHUX aHAJIU30B

HavyaJIbHBIMHI HaBBIKAMH PaOOTHI CO
CHeNraIN3UPOBAHHBIM HAYIHBIM
000pyoBaHNEM

[1K- 2 BnageHreM HaBBIKAMH
UCTIONb30BaHUsI COBPEMEHHOM
anmaparypsl Py MPOBEACHUH
Hay4YHBIX HCCIIeI0BaHUMI

CHCTeMOH (yHIaAMEHTAIBHBIX MOHATHI
XMMUH.

ITK-3BIazeHeM CUCTEMO
(yHIaMEHTATBHBIX XUMIYECKIX
MOHSITHH U METOJOJOTHYECKUX
aCTeKTOB XUMHH, (popMamu U
METOJIaMU HaY4YHOTO ITO3HAHUS

OCHOBHBIMH METO/IaMH aHAJIN3a 1
00paboTKHU MOyYEHHbIX PE3YJIbTaTOB

[MK-4criocoOHOCTRIO  TIPUMEHSTH
OCHOBHBIE ~ €CTECTBCHHOHAYy4YHbIE
3aKOHBI pu 00CYKIeHHI

TMOJIYYCHHBIX PE3YJIBTATOB




2. Ilenb ¥ MecTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jucnunnuna «BricOKOMONEKyIsIpHbIE COeAMHEHU»3YyUaeTcst Had Kypce B 8 cemecTpe.

[lenbl0 OCBOCHMS JMCIUIUIMHBI SIBISICTCS (OpPMUpPOBaHUE Yy OOYYAFOIIUXCS OCHOBHBIX
0a30BbIX NPEACTABICHUH XHMHUH BBICOKOMOJICKYJSIPHBIX COCIUHEHHH TaKMX KakK CTENeHb
MOJIMMEPH3ALUH, MAKPOMOJIEKYJIa, BH/IBI TIOJIMMEPU3AIH, HHUIIMUPOBAHUE, POCT IETTHOOPHIB,H
T.I. a Takke (GopMUpOBaHHE 3HAHUI, YMEHHH M HABBIKOB, ONPEAETSIEMBIX COJEP)KaHUEM
0a30BbIX JHMCIUILINH, MO3BOJIIONMINX OOYYAIOMIEMYCsl MOJYYUTh YTITyOJICHHBIE KOMILICKCHBIC
3HaHUS IS YCHEIIHOW TpodecCHOHAILHOW aAestenbHOCTH. Kypc mnpusBaH oOecneuuTh
CTYJICHTOB CHUCTEMOW METOJIOJIOTHIECKUX 3HAaHUHA, HEOOXOJUMBIX IS MPHUBEACHUS B CIUHYIO
CHUCTEMY TEOPETHYECKHX 3HAaHWH, IMOJYYEHHbIX MNPH HW3YYECHUH Pa3IMYHBIX XUMHYECKHUX
JMUCIUIUIAH, YTO He0oOXoamMo i (OPMHPOBAHHS HAYYHOTO THUMA MBIIUICHUS OymIyIInuX
XHUMUKOB.

Jii ocBOGHHUS AMCHMIUIMHBI HEOOXOJMMbI KOMIETEHLIHH, c(HOpMHUpPOBAHHBIE B paMKax
W3y4EHHS CIIeTYIOIUX TUCIIUIIINH:

b1.5.12 —¢usndeckas Xumus

b1.b.11 —opranuueckast XuMus

b1.b.15 —kpucramoxumus

Ilpu ocBoeHMM JaHHON AUCLUIIMHBI TPEOYIOTCA caMble BBICOKHE 3HAHMSA, YMEHHUS U
HABBIKM, IPUOOPETEHHBIE B pE3ydbTaTeé OCBOCHUS BCEX MPEAIICCTBYIOMNX MUCIUILIINH,
0COOEHHO TaKuX, KaK OpraHM4ecKkas XHUMHs, CTEpEOXUMHs, QU3HUYECKas XMMUs, MaTeMaTHKa,
uH(popMaTHKa, Gu3nKa, 00IIas XUMUS, HEOPTaHWIECKast XUMHUS 1 aHATUTHICCKAs XUMUSL.

3.Conep:kanne padoueii mporpaMmsl (00beM JHCHMIUIMHBI, THNBI W BHABI Y4YeOHBIX
3aHATHH, y4eOHO-MeToqnYecKoe oDecnedeHHe CAaMOCTOSITeIbHOM paboThI 00y4aloNINXCs)
Coneprxanne paboueil mporpaMmsl peactaBieHo B [Ipumosxkernn Ne 1.



4. ®Doup OLCHOYHBIX CPEACTB MO0 JUCHUILJINHE

4.1. IlepeueHb KOMNeTeHIMH ¢ yKa3aHHeM 3TanoB uX (opMHPOBaHUS B Npolecce
0CBOEHHs 00pa3oBaTe/IbHOIT MporpamMmbl. OnHcaHNe MOKAa3aTeeil 1 KpUTepueB
OLlCHMBAHUS KOMIIETEHIMI1 Ha Pa3JIMYHBIX 3Tanax uX GopMHPOBaHUS, ONIMCAHNE LIKAJ

OLlCHUBaHUA

Kox u popmynrpoBka KOMIIETEHIIUH

KOMIIETEHITUA:
OIIK-1 crocoOGHOCTBIO BOCTIPHHIMATD, Pa3BUBATh U UCIIOIB30BaTh TEOPETHICCKUE
OCHOBBI TPAJUIIIOHHBIX ¥ HOBBIX Pa3/IeJIOB XHUMUH TIPH PEIICHUH MPOPECCHOHAIBHBIX 3a1a4

I[Inanupyembie Kpurtepuu oneHnBaHus pe3y1bTaTOB 00yUYeHHUsI
pe3yJIbTaThl
00y4eHust
Yposens ocBoeHus (TIoKazaTenu
KOMIeTeHIIMH JOCTHXKEHUS He 3a4eT 3a4er
3aJaHHOTO YPOBHs
OCBOCHHS
KOMITETEHITHI)
3HaTh: 3arpynHsercs B Nmeer yeTkoe, 11eI10CTHOE
TEOPETHYECKUE omnpeseneHnn 6a30BbIX IpPE/ICTaBICHHUE O
OCHOBBI 0a30BBIX | TOHATHH U HOPMYIHPOBKE | COAEPKAHHU OCHOBHBIX
XUMHUUYECKUX OCHOBHBIX 3aKOHOB XUMHHU | XUMHYECKUX KYypPCOB U 00IIUX
IlepBblii ypoBeHb JUCLIMIUIMH 3aKOHOMEPHOCTAX
XUMHYECKHUX MPOLECCOB,
U3y4aeMbIX B paMKax
OCHOBHBIX XUMHYECKUX
JUCHUIIIMH
VYMmers: He ymeer ‘YMmeeT nporHo3upoBaTth
BBINOJIHATh KIIaCCH(HIMPOBATD PE3yNbTaThl HECIOKHBIX
CTaHJapTHBIE BEILIECTBA, COCTABIATh HOCJIe10BaTeIbHOCTEH
JercTBus CTPYKTYPHBIE U XMMHYECKUX PEAKLMH C
(kmaccupuKanus | MPOCTPAHCTBEHHEIE y4eTOM OOILIHX
BEILIECTB, (hopMyIIBI OCHOBHBIX 3aKOHOMEPHOCTEH
COCTABIICHUE CXEM | KJIAaCCOB OPIaHMYECKUX U | IPOLECCOB, U3yYaeMBbIX B
IIPOLIECCOB, HEOPraHUYEeCKUX paMKax OCHOBHBIX
CHUCTECMaTHU3aLIuA COGHHHGHHﬁ, Ha3bIBaTh XUMHUYCCKUX TUCIHUIIIINH

Bropoii ypoBeHn

JAQHHBIX U T.I1.) C
Y4ETOM OCHOBHBIX
IIOHATHIA M 00LIUX
3aKOHOMEPHOCTEH,
(bopMyIHpYyeMbIX
B paMKax 0a30BbIX
XUMHUYECKHX
JTUCHUATUIAH

BEI[ECTBA B COOTBETCTBUH
C HOMEHKJIaTypoil
HIOITAK

YMmers:

peliaTh TUIIOBEIE
y4eOHBIe 331241
I10 OCHOBHBIM
(6a30BBIM)
XUMHYECKAM
JIMCLIUIIIMHAM

VMmeer penath TUIIOBbIE
3ama4u n3 6a30BEIX KypcoB
XHMMHH, HO JIOITyCKaeT
OTAEJbHBIE OLIMOKHU

Vmeer pemate 3agauu
HOBBIIICHHON CIIOAKHOCTH U3
6a30BBIX KypCOB XHMMHHU




YpoBeHb 0CBOCHHUS Ilnanupyemble Kpurepuu oueHuBaHUs pe3yJibTATOB 00y4eHUs
Bnanets: He Bnaneer HaBpIkamMu Bnaneer HaBpikamMu
HaBbIKaMU pabOTHI | TOMCKA y4eOHOM KPUTHYECKOI 0 aHaIMu3a
¢ yueOHOU JUTEPaTypHl, B T.4., C yueOHOI HHpOpMAILIUH 10

Tpernii ypoBeHb JINTEpPATypOM 110 UCTIOJIb30BaHUEM OCHOBHBIM pa3zJiejlaM XMMHUHU,

OCHOBHBIM 3JIEKTPOHHBIX PECYpPCOB (OpMYJIMPOBKH BHIBOZIOB H
XUMHYECKUM y4acTus B AUCKYCCHH O
JHCLHUIIIIMHAM yueOHBIM BOIIpOCcaM




KOMITETEHIIMA: OIIK-2 BnajeHreM HaBbIKAMH XMMHYECKOTO SKCIIEPUMEHTA,
CUHTETHYCCKUMH M aHATUTUICCKUMH METOIaMH MOJTYICHHUS ¥ UCCIICIOBAHUS XUMIICSCKHUX

BEILIECTB U PEAKIIN

Ilnanupyemsbie Kpurtepnu oueHnBaHusi pe3y/1bTaTOB 00y4eHHUsI
pe3yJIbTaThl
00y4eHust
YpoBeHb 0cBOeHUs (moxazarenu
KOMIEeTeHIINH JIOCTHKEHUS HE 3a4eT 3a4er
3aJJaHHOT'O YPOBHS
OCBOCHHUS
KOMIIETEHIIMH)
3HaTh: 3atpyaHseTcs B BeIOOpe 3Haer CTaHapTHbIE
CTaHAapTHBIC METOo/a MOTy4YeHus, METOIBl  IOIYYEHHs,
METO/IBI TIONYYeHNs, | MACHTHHUKALMU U uIeHTHHUKAIN u
UIeHTHHUKAMY 1 UCCIIEJOBAaHUS CBOUCTB UCCIIEJOBaHUS CBOICTB
UCCIEeI0BaHUs YKa3aHHOI'O BEILIECTBA, HE Ppa3IUYHBIX rpymnmn
CBOMCTB BEIIECTB U 3HaeT TpeOOBaHUH K BEIIIESCTB u
IlepBblii ypoBeHb | MaTepHaJIOB,paBIiIa | OQOPMIICHHIO PE3YIIbTATOB MaTepuaoB; IpaBuiIa

00paboTKU 1

skcniepuMenTa u Hopm Th

TEXHUKHA 0€30IMaCHOCTH

Bropoii ypoBensn

ohopMIIeHUS npu paboTre ¢ HUMH,

pe3yJIbTaToB OCHOBHBIE TPeOOBaHUS

pabotsl, HopMbl Th K oopmeHuo
pe3ysbTaToB
SKCIIEPHMEHTA

YMers: He ymeer npoBonuth npocToil | YMeeT BHIIONHATD

MPOBOAUTB TIPOCTHIE | aHAIU3 U OJHOCTAIUHHBIN JIEMOHCTPATHBHBIE

XMMHYECKHE OIBITHl | CHHTE3 10 TOTOBOM METOJMKE | ONBITHI IT0 XUMUM;

IO IIpeJyIaraeMbIM 6e3 oopMIIEHHS IPOTOKOIA OJIHO- U

METOJMKaM OINBITOB JIBYXCTaJIUHHBINA
CHHTE3 110
TpeaaraeMoin

METO/IUKE C BBIXOJIOM
LIEJIEBOI0 POJIYKTa
COIJIACHO 3asIBJICHHOMY
B METOJIMKE;
HPOBOJUTH
KOMIUICKCHBII aHaIN3
U HCCIIEI0OBaHNe
CBOMCTB IOTY4YEHHBIX
BEIIECTB U
MaTepuaioB. YMeeT
ohopMIIATH
Ppe3yNbTaThl
IKCIIEPUMEHTA B
COOTBCTCTBHH C
3asIBIICHHBIMH
TpeOOBAHUSIMH

Tpertuii ypoBeHb

Baanern 6a30BbIMH
HaBbIKAMH
NpoBeeHUst
XHMHUYECKOT0
IKCHEPUMEHTA U
o(hopmiIeHHS ero
pe3yJbTaToB

He Bnageer HaBbIKaMu
CHHTE3a, UICHTU(DUKAIINN 1
W3y4YCHUs CBOMCTB OTIENBHBIX
BEIIECTB

Bnaneer HaBbIKamMu
CHHTE3a,
UACHTU(HKALIH 1
U3Yy4EHHUs CBOMCTB
BEILECTB U
MaTepHasos,
MPaBUIILHOIO
MIPOTOKOJIUPOBAHHUS
OIIBITOB
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KOMITIETEHILMA: OITK-5 criocoOHOCThIO K MOUCKY, 00paboTKe, aHAM3Y HAYIHON
uH(popMaIu U GOPMYITUPOBKE HA UX OCHOBE BBIBOJIOB U MPEUIOKEHHUIM

Yposen IInanupye Kpurepuu oneHnBaHus pe3yJibTaToB 00y4eHUs
b OCBOECHHS Mbl€e pe3yJbTaThl
KOMIIeTeHIIH oGyyenns He 3auer 3auer
3HATh: OCHOBHEIC 3HaeT TOABLKO 00 OCHOBHEIX | 3HAET O
I . HCTOYHHKU WCTOYHUKAX HHQOpMAIMK | JOMOJIHUTEIHHBIX
€pBLIN Hay4YHOU CETH UHTEPHET UCTOYHHKAX MOJyYESHHS
yposeub nH(pOpPMALUH IO nHpOpManUH
XUMHH
VYMmeTs: ‘VYMeeT Mmoap30BaThes VYmeer
MOJIL30BATHLCS TOJIBKO CTaHJIaPTHBIMH CHUCTEMAaTHU3UPOBATh U
B . TNEYaTHBIMA U MMOMCKOBBIMH 0000I111aTh JaHHEIE,
ropout SJIEKTPOHHBIMHU MporpaMMaMH HHTEPHETA MOJTyYeHHbIE U3
YpoBeH® HMCTOYHHKAMH Pa3IMYHBIX ICTOYHUKOB
UHQOPMAITUH IO
XUMHH
Brnanets:HaBeIkamMu | BranmeeT ToiabKko HaBeIKaMu | Brageet
MOUCKA U COCTaBJICHHS 3a1poca CHCTEMATHYCCKUMK
. TICPBUYHOM HaBBIKAMM IIOMCKA ¥
Tpernii o
o0paboTku 00paboTKH HaydIHOH
YPOBEHE HAYYHOW U HAy4HO- UHQOpMAITHH
TEXHUUYECKOH
nHpopMaIn
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KOMITIETEHLIMA:
OIIK-6 BnageHnEeM HOpMaMH TEXHUKH O€30IIaCHOCTH M YMEHHEM peai30BaTh HX B
71a00paTOPHBIX U TEXHOJIOTHUECKUX YCIOBHAX

Yposenn Ilnanupyembie KpuTepun ouennBanus pe3yibTaToB 00y4eHUsI
OCBOCHHS pe3yJabTaThl
KOMIIETeHIIUH Oﬁy'-lel-ll/lfl HE 3a4€eT 3a4er
3HaTh: OCHOBHBIC 3aTpyaHseTcs B 3HAaHUW | 3HAeT TIPUHIIATIBI
XapaKTePUCTUKH U | OCHOBHBIX OTpeeTeHHs
CBOMCTBa XapaKTEPUCTHUK U 3KOJIOTHUECKOU
KOMITOHEHTOB CBOMCTB KOMIIOHEHTOB 0e30ImacHOCTH
XMMHUYECKUX XMMHUYECKUX MPOU3BOJCTB,  METOJBI
MIPOU3BOJICTB; TUIIBl | POU3BOJACTB; TUIIOB U MpeI0TBpalICHUS
U CTENEHb CTETMEHU BO3IEUCTBUS BO3MOJKHBIX aBapuii
BO3JICHCTBHS XUMHYECKUX
IlepBrlii ypoBeHb XUMUYECKUX NpEaNpUITHI Ha
MIpeanpUATUi Ha OKPYKaIOIIYIO Cpeny;
OKPY>KaIoILyIO mpaBuia paboThl HA
cpeny; rnpaBuiia 000pyIOBaHNH U
paboThl Ha TEXHUKHU 0€30M1aCHOCTH
000pyIoBaHNH U
TEeXHUKU
0e30MmacHOCTH
YMeTs: YMeeT ucnonb3oBaTh YwMmeeT onpenensith
HCIIOJIb30BaTh npocreimune PHUCKH U IIPEIBUIETH
TEeXHUYECKUE TEXHUYECKUE CPEJCTBA | MOCIEACTBHS aBapuH,
cpencrsa JUISL UI3MEPEHUs psaja BO3HHUKAIOIIUE B
Bropoii yposens U3MEPEHUst rapaMeTpoB pe3yibTaTe OTKa3a
OCHOBHBIX TEXHOJIOTHYECKOTO paboTHI anmaparypsl
apaMeTpoB mpolecca, HO JIOIyCKaeT
TEXHOJIOTHYECKOTO | OIIHOKH
porecca

Tperuii ypoBeHb

Bnanets HaBBIKAMH
paboThl Ha
XUMHAYIECKOM
00opyoBaHuH,
TIPUHIATIAMH
pacuéra
TEXHOJIOTHUECKIX
PEXKUMOB

Bnageer npocteimumu
HaBbIKaMH pabOThI Ha
XAUMUYECKOM
000py/IoBaHUH,
IIPUHLMAIIAMY pacd€ra
TEXHOJIOTHYECKHX
PEeXUMOB, HO I0ITyCKaeT
OIIUOKH

Brnaneet meTonamu
pacdera pucKoB
XUMHUYECKUX
MIPOU3BOJICTB,
MPUHIATIAMA
JIMarHOCTHKHA XHMHKO-
TEXHOJOTHYECKOH
CHCTEMBI
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IIK-2 BnanenneMm HaBbIKAMH MCIIOIB30BAHUS COBPEMEHHOM amnmapaTypsl IpH
MPOBEJICHUN HAyYHBIX UCCIIEIOBAHUN

Kputepun oneHnBaHus pe3yabTaToB 00y4eHH

Yposenn IInanupyemsle
OCBOEHM pe3yabTaThl
KOMIIETeHI[UH 00y4eHUs HE 3a4€T 3a4ger
3HaTh: 000pyHOBaHUE | 3aTpyIHSICTCS B CaMOoCTOATEeTBHO
Y IPOTPaMMBbI OTIpeieNICHUY ¥ Ha3HAUYCHUU | TIOAKII0YaeT
MpeIHa3HAYCHHbIC U | KOMIIOHEHTOB Nnprbopa u KOMITOHEHTBI
MIPOBEICHHS CHHTE3a U | IPOTPaMM. npudopos. Umeer
HCCIIECIOBaHUC TIPE/ICTaBICHAS O
pa3nu4HbIX GU3MKO- HOPMAaJIbHOM U
. XUMHUYECKHUX CBOMCTB KPUTUIECKOM
IepBsrii
ypOBeHb BEIIECTB. pEeXUMAX UX
(hyHKUMOHUPOBAHHMS.
CnocobeH
JIUarHOCTHPOBATh
MPOCTHIE ONTHOKU
puOOpOB U
POTpaMM
yIpaBlIeHHS
YMeTh: IPOBOIUTH 3arpyaHseTcs B CaMOoCTOATEeTHHO
SKCIIEPUMEHT Ha MIPOBEICHUH DKCIIEPUMEHTA | OCYILIECTBIIAET BCE
HayIHOM Ha HAyYHOM OOOpPYIOBAHUH | ATAIbl IKCIIEPUMEHT
o0opynoBaHuy, HCIOJIb30BAaHUU Ha HAyYHOM
MPOBOJHUTH 00PabOTKY | CIIeIHaTHM3UPOBaHHBIX 00opynoBaHHHY,
Bropoii pe3yabTaTOB U IpOrpaMm NIPOBOJUT 00PabOTKY
YpOBEHb WU3MEPEHUH C pe3yabTaTOB U
UCIIOJIb30BaHUEM U3MEPEHHi ¢
CHeNUaNIn3UPOBAaHHBIX UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX CHeIATN3UPOBAHHBIX
IPOTPaMM. KOMITbIOTEPHBIX
MIPOTPaMM.
Brnanets: ocHOBamMH 3arpynusercs B moArotoBke | CaMOCTOSTENHHO
IPOOOTIOATOTOBKH IS | P00 M OOBEKTOB I crocobeH
NIPOBEICHUS MOCIIEYIOIIEro OCYILECTBUTDH MOJTHBII
Pa3NMUIHBIX (PHU3HKO- HCCIICIOBAHNSI. IIUKIT
XMMHUYECKUX aHAJIH30B IpoOONOATrOTOBKH
BuianeTs: HavanbHbIMU | 3aTPYIHSAETCS B MOPSIIKE CrniocobeH k
Tpetuii HaBBIKaMH PabOTHI CO | BKIIFOUCHHUS M BHIKJIIIOYCHUS | POBEACHHIO MTOJTHOTO
ypOREHD CIIEIMATM3UPOBAHHBIM | ITpHOOpa, CHATHH 5 UKJa paboT Ha
HayYIHBIM MMOKa3aHUH U3MEPEHUI CHeIHATN3HPOBAHHOM
000pyI0BaHUEM HAyYHOM
000pyIOBaHUU TIPU
NPOBEIECHUN
IKCTIEPUMEHTOB
HEBBICOKOH
CJI0)KHOCTH
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KOMIIETEHLIMA:
IK-3 BinajgeHnem cucteMoil QyHIAMEHTATEHBIX XUMUYECKUX TIOHATHI 1
METOAOJIOTUUECKUX aCIIEKTOB XUMHUH, (OPMAMU U METOIAMH HAYYHOTO MTO3HAHUS

YpoBennb
0CBOEHMSA
KOMIIeTeH MM

IInanupyemsbie
pe3yJIbTaThI
00y4eHU

Kputepun oneHuBanus pe3yibTaTOB 00yueHUS

He 3a4eT

3a4erT

IlepBblii ypoBeHb

3HaTh: OCHOBHEIE
MMOHSTHS U 3aKOHBI
XAMHH

3HaHMS HOCAT
(parMeHTapHBIH
XapakTep

CcthopmupoBaHHOE U
CHUCTEeMAaTU3UPOBAHHOE
IpEeJCTaBIEHHUE O
XUMHUYECKOH HayKke

Bropoii ypoBeHb

Y™mers: IIpuMersaTh
OCHOBHBIC 3aKOHBI
XUMHUH

YacTu4HO OCBOEHHOE
YMEHHE peliaTh
CTaHJAPTHBIC 331241 HA
MPUMEHEHHUE
(byHIaMeHTaIBEHBIX
XUMHYECKHX MOHATHH 1
3aKOHOB

CdopmupoBanHoe
YMEHHUE pelaTh
CTaHJapTHBIE 331241 HA
HNpHMEHEHHUE
(yHIaMEHTaIbHBIX
XAMHYECKHX MOHATHI 1
3aKOHOB

Tpernii ypoBeHb

Bnanets:Cucremoit
(hyHIaMeHTaIbHBIX
MOHITHN XUMHH.

®parmeHTapHoe
BJIaJICHUE CUCTEMOM
(byHIaMeHTaNBEHBIX
XMMUYECKUX NOHATHH

VcnenHoe 1 CHCTEMHOE
BJIaJICHUE CHCTEMOM
(hyHIaMEHTAIbHBIX
XUMHUUYECKUX TTOHITHH
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KOMIIETEHIUA:
ITK-4 criocoOHOCTEIO IPUMEHATh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI IIPH
00CYK/IeHUH TIOY4YeHHBIX PE3yIbTaTOB

YpoBeHb ocBoeHUs
KOMIeTeHIHH

IInanupyemsie
pe3yJbTaThl
o0y4eHust

Kpurtepun oneHnBanus pe3y/ibTaToB

00y4eHHUsI

HE 3a4eT

3a4yerT

IlepBblii ypoBeHb

3HaTh: OCHOBHBLIC
3aKOHBI XUMHUH U
CMEXHBIX HayK

Hwmeer npexncrasieHue
00 OCHOBHEBIX
XAMHAYECKHMX 3aKOHAX

ITonHbIe 1 cucTeMHBIE
3HAHUSA O
€CTECTBEHHOHAYUHBIX
3aKOHAX U
3aKOHOMEPHOCTSX
Pa3BUTHA XUMUYECKOH
HayKu

YMeTh: IpUMEHATh

YacTUYHO OCBOCHHOE

CdopmupoBaHHOE

OCHOBHbIE YMEHUE IPUMEHSTh yMEHHE pelaTh
€CTECTBEHHOHAYYHbIC | €CTECTBEHHOHAYUHbIE | TUIIMYHBIC 3a/1a4H,
3aKOHBI 3aKOHBI CBSI3aHHBIE C
3aKOHOMEPHOCTH MIpUMEHEHUEM
. pa3BUTHUS €CTECTBEHHOHAYYHBIX
Bropoii yposensn o
XUMUYECKOH HayKu 3aKOHOB U
MIPH aHAIIHU3E 3aKOHOMEPHOCTEH
MOJTYYEeHHBIX Pa3BUTUS XUMUYECKON
pE3yJIbTaTOB HayKH MPHU aHAJIN3e
IIOJIy4YEHHBIX
pe3yJbTaToB
BnaneTs: ®parmeHTapHoe VYceneurHoe u
OCHOBHBIMU BJIa/ICHUE HaBBIKAMU CHCTEMHOe BJIaJICHHUE
METOJaMH aHAJIM3a ¥ | aHAIM3a 1 00paOOTKH | HAaBBIKAMU
00paboTku pe3ysIbTaToOB MPUMEHCHUS
MOJTyYEHHBIX OCHOBHBIX
Tperuii yposens pe3yJIbTaTOB €CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTEH

Pa3BUTHSA XUMUUYECKOH
HAYyKU IIpU aHAJIU3€
MIOJIy4EHHBIX
pe3yabTaTOB

KpurepussmMu onieHMBaHMS SBISIOTCS Oalllbl, KOTOPBIE BBICTABISIFOTCS MPEToAaBaTeNieM
3a BHUJbI JIEATEIBHOCTH (OLIGHOYHBIC CpPEJICTBA) II0 MTOTaM HW3YYEHHUs MojyJieil (pa3neiioB
JTUCLUIUIMHBI), TEPEUYUCICHHBIX B PEUTHHr-TUIaHe AMCUUIUIMHBL (018 3auema. TEKyIIni

KOHTPOJb — MakcuMyM 25

MOOIIPUTENBHBIE OalTbl — MakcuMyM 10 ).
[Ixansr orieHUBaHUS

(0ns 3auema:

oT 0 10 59 6alIOB — «HE 3aUTEHOY;
ot 60 10 110 6amIoB — «3a4TECHO;

0a/oB; pyOeKHBIH KOHTPOJL — MakcuMyM 25 0aioB,
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Kox u popmynrpoBka KOMIIETEHIIUH

KOMIIETEHIIUA:
OIIK-1 criocoGHOCTBIO BOCHPHHUMATb, PA3BUBATH U UCIIOJIB30BATh TEOPETHUCCKHE
OCHOBBI TPAJUIHOHHBIX U HOBBIX Pa3[eJI0B XMMHUH IPH PEHICHUHU MTPOPECCHOHANBHBIX 3a7a4

Ilnanupyem Kpurtepuu oueHnBaHusi pe3yJabTaTOB 00y4eHUs
ble
pe3yJbTaThI
Vposemn o0y4eHus
0CBOEHHUS (noxasare;n 2 3
JIOCTHIKEHUS 4
KOMIIeTeH («Hey10BJIETBOPUT | («y/0BJ1eTBOpUTE 5 («oTyIM4YHOY)
- 3aIaHHOT'O eTbHO) AbHO) («xopomuioy)
YpOBHS
OCBOCHHS
KOMIMETEHIU
i)
3HaTh: 3atpynHsaercs B Nmeer Hwmeer Hwmeer getkoe,
TEOPETUYECK | OIpeesIeHIH MPeJICTaBJICHUE O | MPEJCTAaBICH | IIEJIOCTHOE
1€ OCHOBBI 0a30BBIX IOHATHH U | COAEPKAHUU ue o MIPEACTaBICHUE
0a30BBIX (dbopmynrpoBKe OT/ENBHBIX COJICP)KAHUU | O COACPKAHUH
XMMHYECKUX | OCHOBHBIX 3aKOHOB | XHMHYECKUX OCHOBHBIX OCHOBHBIX
JAUCLIMILIINH XUMUHU JUCLHUIIINH, 3HACT y‘-le6HbIX XHUMHUYCCKUX
TEPMUHOJIOTHIO, KYpPCOB I10 KYpCOB 1
OCHOBHBIE 3aKOHBI | XHMHH, 3HAaeT | OOLINX
XUMHUH, HO TEPMUHOJIOTU 3aKOHOMEPHOCT
N JOIyCKaeT 10, OCHOBHBIE | 51X XUMHYECKUX
IlepBbrii
YpOBEHE HETOYHOCTH B 3aKOHBI U IIPOLIECCOB,
(dbopMynHpOBKaxX | MOHMMAET H3y4aeMbIX B
CYLIHOCTh pamkax
o0mx OCHOBHBIX
3aKOHOMEPHO | XHUMHYECKUX
CTEH, JUCLIMILINH
H3y4aeMbIX B
paMkax
0a30BbIX
XHUMHUYECKHAX
IUCIUTIIAH
VYmers: Vmeer Vmeer Ymeer Ymeer
BBITIOJIHATD KJIaccU(pUIMPOBATh | MHTEPNPETUPOBAT | COCTaBIATH MPOrHO3UpPOBAT
CTaHJIapTHBIE | BEILECTBA, b Pe3yNbTaThl CXEMBI b Pe3yJIbTaThl
JeHCTBHSA COCTaBJIATh OTHOCHTEIHLHO MIPOLIECCOB C | HECIIOKHBIX
(knaccuduka | CTPYKTypHBIE U MPOCTHIX UCIIOJIb30BaH | MOCJIEI0BATENb
LSt MIPOCTPAaHCTBEHHBIE | XHUMHYECKUX WeM 3HaHWi | HocTei
BEILIECTB, (hopmyIbl MPOLIECCOB C OCHOBHBIX XUMHYECKUX
COCTaBJICHUE | OCHOBHBIX KJIACCOB | UCIIOJIb30BAaHUEM | XMMHUYECKUX | pEaKIHii ¢
B . cXeM OPTraHUYECKUX H 001X TUCLUIUIMH, | Y4ETOM OOIINX
y;(?ll:::b MPOLIECCOB, HEOPraHHIECKIX MpeCTaBICHUH M | HO JIOMYCKAET | 3aKOHOMEPHOCT
CHUCTEeMaTH3a | COSIAWHCHUIA, 3aKOHOMEPHOCTEH | OTHEIbHBIE eil mpomeccos,
oy JaHHBIX Ha3bIBaTh BCIICCTBA , I3y4a€MbIX B HETOYHOCTHU n3y4yacMbIX B
U T.IL) C B COOTBETCTBHUH C pamkax 6a30BbIX | MpH pamkax
y4eToM HOMEHKJIATy POt XUMHYECKUX (hopMyTHpPOB | OCHOBHBIX
OCHOBHBIX UIOITAK JUCITUTUTAH K€ YCIIOBUI XUMHYECKUX
MOHATHI U OCYLIECTBIICH | AMCIHIUINH
oo1mx WS TAKAX
3aKOHOMEPH IIPOLIECCOB
oCTeH,
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Yposenb | Ilnanupyem KpuTepuu oneHnBaHus pe3yJbTaTOB 00y4YeHHUs
tdhopmynupye
MBIX B
pamMKax
0a30BbIX
XUMHYECKHX
JTHCIHTUTHH
Ymers: YwMmeer pemats YwMmeer pemath YwMmeer VYwMmeer pematb
pemarts THUIIOBBIC 33/1a4U U3 | THUIIOBBIE 3aJja4 | penIaTh 3a1a4u
TUIIOBbIE 0a30BBIX KypcoB 13 06a30BBIX KOMOMHHUPOB | HOBBIIICHHON
y'-{e6HI)le XUMHUH, HO KYpCOB XUMUH AHHBIC CJIOKHOCTH U3
3a/1a9¥ IO JOITyCKaeT 3a1a4u U3 6a30BBIX
OCHOBHBIM OT/IETIbHBIE OMMOKH 6a30BBIX KypCOB XUMUH
(6a30BbIM) KypcoB
XUMHYIECKHM XUMHHU
JOUACLUIIIAHA
M
Bnaners: Buageer naBbikamu | Biageer Bnaneer Bnapneer
HaBBIKAMU TIoMCKa y4eOHOH HaBBIKaMH HaBBIKAMHA HaBBIKAMHA
paboTsI ¢ JHUTEPATypHl, B T.4., | BOCIIPOU3BEACHHSA | CAMOCTOSTEN | KPUTHUECKOTO
yueOHOI C HUCIIONB30BAaHUEM | OCBOGHHOTO BHOTO aHanmsa
JUTEPATypOll | 3IEKTPOHHBIX yueOHOTO N3y4eHUs yueOHOH
1o pecypcoB Marepualia o OTIEJIBbHBIX nHpOpMALTUH
OCHOBHBIM OCHOBHBIM pazaenos 10 OCHOBHBIM
Tpernii XUMHYIECKHM XUMHYECKUM yueOHOI paszenam
YPOBeHb | JTUCLUIIMHA JHUCIUILIMHAM JUTEPaTypsl | XHMHH,
M 10 OCHOBHEIM | (DOPMYIMPOBKH
XUMHUYCCKUM BbIBOJIOB U
JUCHMIUIMHA | yJacTHs B
MU JIICKYCCUH TI0
o0cyxaeHus | y4eOHBIM
OCBOGHHOTO | BOIIpOCaM
Marepuaia
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KOMITETEHIIMA: OIIK-2 BnajeHreM HaBbIKAMH XMMHYECKOTO SKCIIEPUMEHTA,
CUHTETHYCCKUMH M aHATUTUICCKUMH METOIaMH MOJTYICHHUS ¥ UCCIICIOBAHUS XUMIICSCKHUX
BEILIECTB U PEAKIINHA

IInanupyemsbl Kputepuu oneHnBaHHs pe3y/1bTATOB 00yUYeHHUsI
€ pe3yJabTaThl
Vposemn 00y4eHust
0CBOEHUS (noxasaren 2 3
JIOCTHXKEHUS 4 5
KOMIIeTeH («HEYAOBJICTBOPUT | (KyAOBJICTBOPHTE
3a/1aHHOTO («xopomio») | («OTIMYHOY)
13101 yPOBHS eJIbHO») JBHO»)
OCBOCHUS
KOMTICTCHIIHH)
3HaTh: 3aTpynHsercs B Hmeer oO1iee 3Haer 3Haer
CTaHJapTHBIE | BBIOOpE METOIa TIPE/ICTABICHHE O | CTaHJApPTHBIE | CTaHJApPTHBIC
METOBbI MOTy4EHHUS, MeTozax METOJIbl METOJIbl
MOy IeHHS, UICHTHOUKAIMU U | TIOTy4YeHHS, MOJTyYeHHS], TIOJTyIeHHS,
HACHTH(HKAL HUCCIea0BaHUs UACHTU(PUKALMY U | UACHTUHKALL | UASHTU(DUKAL]
Uy u CBOICTB HCCIIeIOBaHUS U u un u
HCCIIEIOBAHUS | yKA3aHHOTO CBOWCTB HCCIIEIOBAHU | MCCIIEIOBAHU
CBOICTB BEIL[ECTBA, HE 3HACT | OTHENbHBIX 51 CBOUCTB ki CBOICTB
BEIIIECTB U TpeboBaHUH K KJIACCOB BEIIECTB, | Pa3INIHBIX Pa3IHIHBIX
MaTepHaioB, 1 | 0)OPMIICHHUIO IIpaBUIIax rpyImn rpymnn
paBuiIa pe3yJIbTaToB 6e30macHoro BEILECTB U BEIIECTB U
IlepBslii | 06paboTky 1 9KCHEPUMEHTA U oOpaleHus ¢ MaTepUaJioB; | MaTepUaJIOB;
YPOBHBb ohopMIICHUS HopMm Th HUMH U ciocobax | npasmia Th npaBuia
pe3yIbTaToB MIpeICTaBICHHS IpH paboTe C | TeXHUKH
paboTsl, Pe3yJIbTaToB HHUMH, 6e3omacHoCT
HopMbl Th SKCIIEPUMEHTA OCHOBHBIE U 1pu pabote
TpeOOBaHUA K | C HHUMHU,
0hOpMIICHUIO | OCHOBHEIC
pe3ynabTaToB | TpeOOBaHUS K
9KCIEPUMEHT | O(hOPMIICHUIO
a, HO pe3ynbTaToB
JIOIyCKaeT 9KCTICPHMEHT
OT/IE/bHBIC a
HETOYHOCTH
VYMerts: YMeeT npoBoAUTH YmeeT npoBoauTs | Ymeer Ymeer
HPOBOAUTH HPOCTOM aHAIN3 U OJIHO- U HPOBOAUTD BBIIOJIHSTH
NIpOCTBIE OJITHOCTAAUHHBIN JIBYXCTaIUNHBINA OJIHO- U JIEMOHCTpaTU
XUMUYECKHe CHHTE3 10 TOTOBOM | CHHTE3 IO JIByXCTaJIUMH | BHBIC OIBITHI
OIIBITHI IO Meroauke 6e3 TIpeIaraeMom BIif CHHTE3 TI0 | 10 XHMHU;
npeiaraeMsl | 0(OpMIICHHS METOJUKE C IpeAnaaraeMo | OJHO- U
M METOAWKAM | HPOTOKOJIA ONBITOB | BBIXOIOM I METOAMKE C | IBYXCTaJUiH
LIETIEBOTO BBIXOZIOM bl CUHTE3 IO
IPOJYKTa MEHee 5 | IeJIeBOro npeIaraeMo
. («oTmaHO0»)0% IIPOLYKTa 1 METOAUKE C
Bropoii
ypoBeHD oT SaﬂBHCI:IHOI‘O B | Gomee 5 BBIXOJIOM
MeTOJMKE; aHanu3 | («oTiim4Ho»)( | 1eneBoro
MIOJTy4E€HHOT O % ot MIPOJYyKTa
BEIL[ECTBA OJTHUM | 3asBJICHHOI'O; | COIVIACHO
13 CTaHAAPTHBIX uaeHTH(GHKAL | 3aSBICHHOMY
METOIOB. U0 U B METOJIHIKE;
Jomyckaer HCCIIEIOBAaHU | IIPOBOAUTH
OTZAENbHBIE € CBOMCTB KOMIUIEKCHBI
OLIMOKY IIpU MOJYYEHHBIX | ¥ aHAIIU3 U
ohopmIIeHIH BEIIECTB U HCCIIE0BAaHN
MIPOTOKONA MaTepHaJIOB. | € CBOMCTB
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JKCIIEPUMEHTA YmMmeer TOJTyYSHHBIX
oopMITATH BEILECTB U
pe3yJbTaThl MaTepHaJIOB.
3KCIEpUMEHT | YMeer
ac odopMIATH
HEOONBIINM | Pe3yJbTaThl
KOJIMYECTBOM | DKCIIEPUMEHT
3aMeYaHuH aB
COOTBETCTBUU
c
3asIBJICHHBIMU
TpeOOBaHUSIM
i
Biagers Bnageer naBeikamu | Biageer Biageer Biageer
0a30BBIMH CHHTE3a, 06a30BBIMH HaBBIKAMH HaBBIKAMH
HaBBEIKAMH UICHTU(DUKAIIH 1 HaBBIKAMH CHHTE3a, CUHTE3a,
MPOBEACHHS H3y4CHUS CBOWCTB CHHTE3a, WAeHTHHKAL | UICHTU(UKAL]
XUMHYECKOT0 OTJICIBHBIX UACHTU(PHUKALMY U | UU U WU U
9KCIIEPUMEHTa | BEHIECTB H3y4YCHUS CBOUCTB | U3yYCHUS H3y4YECHUS
1 0(pOpMIICHHUS HECJIO)KHBIX CBOJNCTB CBOIICTB
TpeTuit ero BEIIECTB OT/ICTBHBIX BEILIECTB U
YPOBEHb | pE3yJIbTaTOB KJIaCCOB MaTepHaJIoB,
BEILIECTB MPaBUIBLHOTO
(MaTeprasoB) | HPOTOKOIMPO
, BaHMS
MPAaBUJILHOTO | OIBITOB
MIPOTOKOIIUPO
BaHHS
OIIBITOB
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KOMIIETEHITMS:

OIIK-5 criocoGHOCTBIO K IOUCKY, 00paboTKe, aHaNu3y HayIHOH HHGOPMALUH U
(hopMyIHPOBKE Ha X OCHOBE BHIBOJIOB M IPEUIOKECHIH

y naun Kputepun oneHnBaHus pe3yabTaTOB 00yYeHUSI
pOBeHb upyembie
OCBOEHM | pPe3yJIbTAThI 2 3 4 5
a oByuenus («HEeyI0BJIETBOPH | (KYOBJETBOPHUT | («XOPOIIO | (KOTJIHYHO»)
KOMITETe TeJIbHO») eJIbHO») »)
HIMH
3Hatb: 3HaeT ToJIbKO 00 3HaeT NpUHLUIBL | 3HAeT 3Haer o
OCHOBHEIC OCHOBHBIX CHUCTEMATU3al[ii | OCHOBHBIC | JOTIOJHUTEIH
WCTOYHUKH MCTOYHHUKAX HAyYHOI NEepUoOaNY | HBIX
IepBbIii | Hay4HOH HHPOpMAIUH CeTH | HHPOPMALTUH ecKkue WCTOYHUKAX
ypoBeHb | UH(OpMalLUK | HHTEPHET U3JaHus MOJTYyYEHUS
M0 XUMUH 0 TeMe HHpOpMAITIH
Hay4qHOU
JIESITEIHHO
CTH
YMmerTs: Ywmeer Ymeer Ywmeer Ywmeer
MOJTB30BATEC | TIOJIB30BATHCS TIOJTb30BATHCS MOJTB30BAT | CHCTEMAaTH3H
s TOJIBKO KaTajaorom bCS poBath 1
MEeYaTHBIMHA | CTAaHJapTHBIMH HayJHOI bubnnore | 0600maTe
B . u IMOUCKOBBIMU OHOIMOTEKONI KOH e- JaHHBIE,
TopoH AJIEKTPOHHBI | IPOTpaMMaMH library MOJTy4IEeHHBIE
YPOBEHL |\ UHTEpHEeTa u3
HUCTOYHUKAM Pa3IMIHBIX
u HCTOYHHUKOB
nHbopMarm
10 XUMHUH
Bnaners:naBs | Biageet Toibko Bnageer Bmageer Bmageer
BIKAMU HaBBIKAMHU HaBBIKAMHU HaBBIKAMH | CHCTEMaTH4e
TIOUCKA U COCTaBJICHHS IoMCKa MIOUCKA CKUMH
T . | mepBMYHOH | 3ampoca “HPOPMAIIUH B WHpOpMAIl | HaBBIKAMHU
pernt 00paboTKH y4eOHBIX WU B MOKCKa U
ypoBeHb HAYYHOU U H3JIAHUSIX HayYHBIX | 00paboTKH
Hay4HO- MepUoNY | HayIHOU
TEXHUYECKOH €CKUX HHpOpMAIIH
uHpOpMaLIH U3JaHUSIX
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KOMIIETEHIIUA:

OIIK-6 BJIaICHUEM HOpMaMU TCXHUKHU 0€30IIaCHOCTH U YMEHHUEM pCAJIN30BaTh UX B
na6opaToprlx 1 TCXHOJOTMYCCKUX YCIIOBUAX

Mnanupyem | Kputepuu onieHuBaHus pe3yJIbTATOB 00y4eHMsI
YpoBennb
ble
0CBOEHMA pesyabTar |2 3 7] 5
KoMIeTe
HIHE bl 00YYEHHS! | («HEeyJOBJETBOPH | (KYAOBJIETBOPHT | («XOPOMIO») | (KOTIHYHO
TeJIbHOY) eJILHO») »)
3HaTh: 3arpynHseTcs B Hmeet obmmee 3Haer 3Haer
OCHOBHbBIE 3HAaHUM OCHOBHBIX | IpEeACTaBJICHUE OCHOBHbIE MIPUHIIUIIBI
XapaKTepHUCT | XapaKTEePUCTUK U 00 OCHOBHBIX MPUHINIEL | OTIPeIeTIeHN
UK U CBOICTB XapaKTePUCTUK U | OpraHu3any | s
CBOIiCTBa KOMIIOHEHTOB CBOMCTB 31 3KOJIOTHYEC
KOMIIOHEHTO | XMMHUYECKUX KOMIIOHEHTOB XUMUYECKOT | KOH
B MIPOU3BOJICTB; XUMHAYIECKUAX 0 Ge3omacHoc
XUMUYECKUX | TUIIOB U CTETIEHU IIPOU3BOJICTB; MIPOU3BOJCT | TH
MPOM3BOJCT | BO3ICHUCTBHSA TUTIOB M CTETICHH | Ba, MIPOU3BOJCT
B; THUIIBI U XMMHUYECKUX BO3ECHUCTBUSA periaMeHT | B, MeETOAbI
CTETICHb MPEINpHUIATHI Ha XUMHAYIECKUAX u peoTBpa
I .. | BO3OEHCTBUS | OKPY)KAIOIILYIO NPENNpHUITUIl HA | TEXHUUYECKH | IEHUS
CPBBIH | ivuaeckix cpeny; mpaBmiIa OKPY’KAIOIYIO € CPEelCTBa, | BOBMOXKHBIX
ypoBeHb TpeAnpuaTd | paboThl HA cpely; mpaBwia | HEOOXOIUM | aBapHid
i Ha 000pyI0BaHUH U paboTsI Ha blE 1L
OKPYKAIOILY | TEXHUKU 000pyZIOBaHUH U | KOHTPOJISI U
10 cpeny; 0e30macHoOCTH TEXHUKU yIIpaBIeHHS
npaBuiia 0€30MacHOCTH TEXHOJIOTHY
paboThI HA €CKUM
o0opynoBaH TIPOLIECCOM
1707871
TEXHUKU
6e30macHOCT
u
Y™meTs: Ywmeer Ywmeer Ymeer Ywmeer
UCIIONIb30BaT | UCIIOJIB30BATh HCIIOJIb30BaATh BBIOMpATH OTIPENIeIIATh
b npocTelue OCHOBHBIE TEXHUYECKH | PUCKH U
TEXHUYECKU | TEXHUYECKUE TEXHUYECKUE € Cpe/IcTBa | MPEJBUICTD
€ CpelicTBa | CpencTBa A cpeacTBa s u MOCJIEACTBU
U3MEpPEHHs | U3MEPEHHUs psia W3MEpPEHUS psiia | TEXHOJOTHU | S aBapHH,
Bropoii | OCHOBHBIX napameTpoB napameTpoB C y4eToM BO3HHKAIOL]
YPOBEHL | TapaMeTPOB | TEXHOJOTMYECKOTO | TEXHOJOTHYECKOT | Oe30macHoC | Me B
TEXHOJIOTHY | Tpolecca, HO 0 mporiecca, HO TH UX pe3yibTaTe
€CKOT0 JIOTTYCKaeT JIOTTYCKaeT MPUMEHEHU | OTKa3a
nporecca OIINOKH HeOOobIINe s paboThI
HETOYHOCTH anmaparyp
Bl
Bnaners Brnaneer Brnaneer Bnageer Brnaneer
Tpetuil | HaBBIKAMU MPOCTEUIINMU 0a30BLIMU METOIaMH METOJaMU
YPOBEHb | pabOTHI HA HaBBIKaMH PabOTHl | HABBIKAMH BBIOOpa pacuera
XUMHUYECKOM | Ha XUMHYECKOM paboThl Ha palMoOHAaJIbH | PUCKOB
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o0opynoBaH
WM,
TIPUHIIUIIAM
" pacuéra
TEXHOJOTHY
€CKHX
PEKHUMOB

o0opynoBaHuy,
TIPUHIATIAME
pacuéra
TEXHOJIOTMYECKUX
PEXHMOB, HO
JIOTTyCKaeT
OIINOKH

XHUMHYECKOM
00opyn0BaHHHY,
OPUHIUNAME
pacuéra
TEXHOJIOTHYCCKU
X PEKHUMOB H
JIOIyCKaeT
HeOOoJTbIIINE
HETOYHOCTH

BIX
TEXHOJIOTHY
€CKHX CXEM
MIPOU3BOJICT
Ba U
METOAAMU
YTUIM3aLUuI
OTXOJIOB
TIPOU3BOJCT
Ba

XUMHYECKH
X
MIPOU3BOCT
B)
MPUHIIATIAM
51
JTMarHOCTHK
A XUMHKO-
TEXHOJIOTHY
€CKOM
CHCTEMBI
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I1K-2 BranenneM HaBBIKaMH HCIIOJB30BaHMS COBPEMEHHOM ammaparypsl Ipu
[POBEIECHUU HayUHBIX UCCIIEI0BAHUI

Yposen Kputepun oneHuBaHus pe3yIbTATOB 00y4eHUS
b Ilnannpyem
0CBOEHH ble 2 3
A PEYALTATRL | ( yeynoBaeTBOP | (Cy/IOBIETBOD 4 >
KoMIIeTe |  00yueHHs HTETbHO) HTeTbHOY) («xopomio») | («OTJIMYHO»)
HITMH
3HaTb: 3atpynnsercs B | CamocrosarensH | Camoctositen | CamocTosiTen
000pyIOBaHK | OMPEACICHUHU U 0 OTpeAeIseT BHO BHO
en Ha3HaYeHUN KOMITOHEHTHI olpefeNsieT | MOAKIIoYaeT
OporpaMMbl | KOMIIOHCHTOB npuboposlIMee | KOMIIOHEHTBI | KOMIIOHEHTBI
npeaHa3Have | mpubopa u T npuOOpPOB. puOOpPOB.
HHBIE [ Mporpamm. npeactasienust | meer Nmeer
TPOBEICHUS 0 HOPMaJIbHOM | TIPEJCTaBIICH | IIPEICTaBIICH
CHHTE3a U PEeKHME UX usi 0 usi 0
HCCIIeIOBaHU (DYyHKIIMOHMPOB | HOPMAJGHOM | HOPMAJIBHOM
TTepBbiii € Pa3IMYHBIX aHUs MIPU peKHME UX u
ypOBeHb ¢m3uKo- MPOBEICHUN (YHKIIMOHUD | KPHTHIECKOM
XUMHYECKUX OTEJBHBIX OBaHHL. PeKHMAX HX
CBOMWCTB onepanuii ITpumenser (byHKIHOHHUP
BEILIECTB. KOMITBIOTEPH | OBaHHSL.
BIe Crocoben
HOpOrpaMMBl | AUATHOCTUPO
ULt BaTh IIPOCTHIC
YIpaBICHHUS | OIIHOKU
npudopom puOOpoB U
mporpamMM
yIpaBIeHUS
YMmeTs: 3arpynuserca B | [IpoBogur ITpoBoaur Camocrosren
HPOBOJIUTH NPOBEACHUU OTHENBHbIC OTJENBHBIC BHO
SKCIIEPUMEHT | SKCIIEPHMEHTA Ha | OTepalui B olepaliyl B | OCYIIECTBIIE
Ha HAYYHOM | HAYYHOM xoze xoze T BCE JTAIbI
obopynoBaHu | 000PyIOBaHUU IKCTIEPUMEHTa | OKCIIEPUMEHT | DKCIIEPHIMEHT
U, IPOBOJUTE | UCIIOJB30BAHUHM | HA HAYYHOM a Ha HAYYHOM | Ha HAYYHOM
00paboTtky CTeranu3upoBa | o0OpynoBaHUN | 00OPYHOBaHU | 0OOPYZOBaHU
pe3yNbTaTOB | HHBIX IIporpamMm | 6e3 oO6paboTku | u 6e3 U, TPOBOJIUT
Bropoii U U3MEpEHUN pe3yIbTaToB o0paboTku 00paboTky
ypOBeHb c U3MEPCHUI B Pe3y/IbTaTOB | PE3yILTaTOB
UCTIONB30BaH CHEIIATN3UPOB | M3MEPEHUI B | ¥ M3MEPEHHH
uem AQHHBIX CTEIHATN3UP | C
CTIEIHaTA3UP KOMITBIOTEPHBIX | OBaHHBIX HCTIONB30BaH
OBaHHBIX nporpamMMax. KOMITBIOTEPH | HEM
KOMITBIOTEPH BIX CHEHAIU3UD
BIX nporpamMMax. | OBaHHBIX
HIpOrpaMM. KOMITBIOTEPH
BIX
IpOrpaMM.
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Bianers: 3arpynusercs B Brinonasier Camocrosaren | Camocrosiren
OCHOBaMU MOJITOTOBKE MPOO | OTICIHHBIC BHO BHO
mpoOOMOArOT | U OOBEKTOB IS orepalyu B BBIIOIHSET crocobeH
OBKH JIJISt MOCJIETYIOIIETO xo011€e OOJIBIIIMHCTB | OCYIIECTBHUTH
MIPOBEICHHUSI HCCIIEIOBAHUS. MPOOOIOATOTOB | O ONIEPALUi B | ITOJIHBIMA ITUKJI
Pa3IMIHBIX KH. X0J1€e pOOOTOATOT
(uzuko- MpoOOIMOATOT | OBKU
XAMHAYECKHUX OBKH
aHaJIN30B MPOCTBIX
00BEKTOB
Bnanerts: 3arpynuserca B | IIpoBogur Camocrosten | CrnocobeH K
HAYaJIbHBIMU | MOPSIKE WU3MEpEHHMsI, HE | bHO TOTOBUT | NMPOBEICHHUIO
HaBBIKAMU BKJIIOYEHHS U crioco0eH npudop K IIOJIHOT'O
paboThI CO BBIKJTFOUEHHS W3MEHSITH 3aIycKYy, LMKJa paboT
crienuaiu3up | mpubopa, CHITHU | TTapaMeTphI KOHTPOJIMpYE | Ha
OBaHHBIM MOKa3aHui npubopa. T ¥ U3MEHSIET | CIICHUAIN3HD
Tpernii HAYYIHBIM HU3MEpEHUIA napamMeTpsl OBaHHOM
- o0opynoBaHu npubopa B Hay4YHOM
eM X0J1€e o0opynoBaHH
JKCIIEPUMEHT | U TIPH
a. MIPOBEICHUN
SKCIIEPUMEHT
OB
HEBBICOKOM
CIIO’KHOCTH
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KOMIIETEHLIMA:
IK-3 BinajgeHnem cucteMoil QyHIAMEHTATEHBIX XUMUYECKUX TIOHATHI 1
METOAOJIOTUUECKUX aCIIEKTOB XUMHUH, (OPMAMU U METOIAMH HAYYHOTO MTO3HAHUS

Yposens | ILnanupye Kpurtepun oueHuBanus pe3y/1bTaToB 00y4eHHs
OCBOEHH Mble
s pe3yabTat 2 3 4 5
KOMIIeTe BI («Hey0BJIETBOP | («yAOBJIETBOpH («<xopomo») | («ormmuno»)
HIMH obyueHus HTEJBLHOY) TeJbHOY»)
3HaTh: 3HaHUS HOCAT 3Hanue 6a30BbIX | B 1iemom Cdopmupoa
OcCHOBHBIE | ()parMEHTAPHBIN | U TIOHITHH H chopMHpoBa | HHOE U
TOHATHA U | XapakTep 3aKOHOB HHBIE 3HAHUS | CUCTEMATHU3HD
3aKOHBI XUMHYECKOH 0 cucreMe OBaHHOE
XUMUHU HayKU. ¢yHAaMeHTa | mpeacTaBlICHH
IlepBbIii JIBHBIX €o
YPOBEHb XMMHYECKUX | XUMHUYECKON
TIOHATUH, HayKe
coJepikariye
HEKOTOpBIe
TpoOebI.
VYwmerw:Ilpu | YacTuuHo B uenom B nenom Cdopmuposa
MEHSITh OCBOGHHOE YCIIELIHO, HO HE | YCIEIIHOE, HHOE YMEHUE
OCHOBHEIE yYMEHHE perarb CHCTeMHOe HO pemaThb
3aKOHEI CTaH/apTHEIE YMEHUE pellaTh | COAEpKallue | CTaHAApTHBIE
XUMUHU 3a/lauu Ha CTaHJapTHbIE OTIeNbHbIE 3aJauu Ha
MIpUMEHECHUE 3aJauu Ha TIpo0eITsI IIpUMEHEeHNE
(yHAaMEeHTaJIbHbl | IPUMEHEHNE yMeHue ¢dbynaameHTan
Bropoii X XUMHAYIECKUX (dyHIaMEHTaNbH | pemaTh BHBIX
YPOBEHb TIOHATHUH U BIX XUMHYECKHX | CTaHAAPTHBIE | XUMHUYECKHX
3aKOHOB MIOHATUN U 3a7a40 Ha MIOHATUN U
3aKOHOB [IPUMEHEHUE | 3aKOHOB
¢dyHmameHTa
JIBHBIX
XUMHUIECKUX
TIOHATUN U
3aKOHOB
Bnaners:Cu | ®parmentapuoe | B nenom B uenom VYcenemHoe u
cTeMoit BIIaJICHHE yCIIeIHOoe, HO yCIIEIIHOE, CHCTEMHOe
(dbyHIaMEHT | cucTeMOi HE CHCTEeMHOe HO BIIaJICHUE
aJbHBIX (yHIaMEHTaNbHBI | BIIaJICHUC cojep:kaliee | cUCTeMOM
TIOHSTHIA X XUMHAYIECKUX CHUCTEMOM OTIeNbHBIE ¢dbyHnaMeHTan
XUMUH. HOHATUH ¢dbyHaaMeHTaJIbH | MPOOesbl BHBIX
BIX XUMHYECKHUX | HJIH XAUMHUIECKUX
Tpertnii HOHATHH COINpPOBOXk/AA | IOHATHHI
YPOBeHb omeecst
OTIEIbHBIMU
ommnbOKaMu
BIIaJICHUE
cucTeMou
(dbyrnamenTa
JIBHBIX
XHUMUYECKUX
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MHOHATUI
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KOMIIETEHITMS:

KAPTA KOMIIETEHLIUU

IIK-4 cnocoGHOCTHIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI TIPH
00CYXJIEHUH IIOIy4EHHbIX PE3YJIbTaTOB

YpoBeHn Kputepun oneHnBaHus pe3yabTaTOB 00yYeHHUS
b Inanupyem
O0CBOCHH bI¢ 2 3
i PE3YALTATBL | ((yeynoBeTBOP | («y/10BJIETBOPH 4 >
KoMIeTe | OOy4eHHs HTeTbHOY) TebHOY) («xopow1o») | («OTIIMYHO»)
HIMH
3HaTh: Nmeer 3Haer 3HaHue o [onuble n
OCHOBHBIE [IpeJCTaBIECHUE HEKOTOpbIE €CTECTBEHHO | CHCTEMHEIE
3aKOHBI 00 OCHOBHBIX TIOHATHS U HAYYHBIX 3HAHUA O
XUMUH U XAMHYECKHX 3aKOHBI XUMHH | 3aKOHaX M €CTECTBEHHO
CMEXHBIX 3aKOHax U CMEXHBIX 3aKOHOMEPHO | Hay4HBIX
HayK HayK CTAX 3aKOHaX U
Tepbrii pasBHTHA | 3aKOHOMEPHO
ypOBeHD XUMHYECKOH | CTAX
HayKU B pa3BUTHA
LENoM XMMUYECKOH
MIOJIHbIE, HO HayKH
coJepxKar
HEKOTOpBIE
poOeIIHL.
YMerts: YactruHO B nenom B nenom Ccopmuposa
MIPUMEHSTH OCBOEHHOE YCIIEIIHO, HO HE | YCTELIHOE, HHOE YMEHHE
OCHOBHBIE yMEHUe CHCTEeMHOe HO pemarth
€CTECTBEHHO | PUMEHSTDH YMEHHUE pelaTh | CoAepKallue | TUITMYHBIE
HaydJHBIE €CTECTBEHHOHAYY | TUIIHYHBIE OTZHENBHEIC 3a1a49H,
3aKOHBI U HBI€ 3aKOHBI 3a1a4d, npoOenbl CBSI3aHHBIE C
3aKOHOMEPHO CBSI3aHHBIC C yMeHHe IpUMEHEeHNe
CTH Pa3BUTHUS 00paboTKoii U pearb M
B . | XUMIIecKoH aHAIN30M TUINYHBIE €CTECTBEHHO
Topou HayK{ IpU MOJTY4EeHHBIX 3a/1auu, Hay4HBIX
YPOBEHD | ramise pe3ysIbTaToOB CBSI3aHHBIE C | 3aKOHOB U
[IOJTYYEHHBIX 00paboTKOH | 3aKOHOMEPHO
pe3yIbTaTOB Y aHAJIU30M creit
NOJY4YEHHBIX | Pa3BUTHUS
pe3yNbTaTOB | XUMUYECKOU
HayK{ IpU
aHanm3e
MIOJTyYEHHBIX
pe3yNbTaToOB
Bnaners: O®parmenraproe | B nenom B nenom Ycneusoe u
OCHOBHBIMH | BJIQJICHUE yCIELHOE, HO YCIEILIHOE, CHUCTeMHOe
MeTolaMu HaBBIKAMHU HE CHCTEeMHOe | HO BIafICHIE
Tpernii | aHanusa u aHanu3a u BlaJicHHE coJepxallee | HaBbIKaMU
ypoBeHb | 00pabOTKH 00paboTku HaBBIKAMHU OTHENBHEIC PUMEHCHUS
[IOJyYEeHHBIX | PE3yJIbTaTOB aHanmusa u poOenbl WK | OCHOBHBIX
pe3y/bTaToB 00paboTKH COTPOBOXkJAA | €CTECTBEHHO
pe3yabTaToB Io11eecst Hay4Hble
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OTJENBHBIMH | 3aKOHBI U
omuoKaMu 3aKOHOMEPHO
BJIaJICHHUE cTen
HaBBIKAMHU pa3BUTHA
aHanmu3a u XUMUYECKON
o0paboTku HayKH IIpH
pe3yabpTaToOB | aHANM3e
MTOJTYICHHBIX
pe3yabTaTOB

KputepussMu OICHUBaHHS SBJISIOTCS OaJUTbI, KOTOPBIE BBHICTABILIFOTCS MPEITOIaBaTelieM
3a BHIBI JCATCIBHOCTH (OLIEHOYHBIC CpPEACTBA) MO HMTOraM H3Yy4YCHHUsI MOMYJeH (pas3meiioB
JUICIIUTUTMHBI), TEPEYUCICHHBIX B PCHTUHr-TUIAHE JUCIMIUIMHBL (0711 9K3aMeHa. TEKYIINH
KOHTpPOJIb — MakcumMyM 40 0amnoB; pyOexHBIH KOHTPOJAb — MakcumyMm 30 0Gamos,
MOOIIPUTENTbHBIE OaIThl — MakcuMyM 10 ).

[IIxanel olleHUBaHUSA:

(051 ox3amena:

oT 45 10 59 6a/mIoB — «yAOBIETBOPUTEILHOY;

ot 60 10 79 6aIoB — «XOPOIIIOY;

oT 80 0aJI0B — «OTIAUIHON.
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4.2. TunoBble KOHTPOJIbHbIE 32JaHUSl MJIM MHbIe MaTepHaJibl, HEOOX0AUMbIe /ISl OLEHKH
3HAHUH, yMeHHI, HABBIKOB H OIbITA JeATEeJbHOCTH, XapaKTePHU3YIOIIMX ITANbI
(¢opmupoBanus KoMneTeHIHii B Mpolecce 0CBOeHUsI 00pa30BaTeJbHOM MPOrpaMMbl.
MeToauyeckue MaTepHuaJibl, ONpeAe/somne NpoueaAypbl OLleHUBAHUS 3HAHU I, YMEeHUI,
HABBIKOB U ONBITA 1eSITEJbHOCTH, XaPaKTePHU3yIOIIHX 3Tanbl GOpMHUPOBAHNUS

KOMIIeTeH U

Orarsl Pe3ynbraTsl 00y4yeHHs dopmupyemast kKoMIeTeHIus (¢ yKa3aHHeM OneHouHble
OCBOCHHS Koz1a) cpescTsa
OITK-1 crocoGHOCThIO BOCIIPUHUMAT, JIOMTYCKHU K
SHaHHA TEOPETUYECKUE OCHOBBI pa3BUBAThH U UCHOJIB30BATH pabotawm,
0a30BBIX XUMUYIECKUX TEOPETUUECKUE OCHOBBI TPAJULIMOHHBIX U | KOJUIOKBUYMBI
JAHCIMILIHH HOBBIX Pa3JesioB XUMUU IIPU PEIICHUH
npodeccuoHaIbHBIX 3a/1a4
CTaHIaPTHBIC METOIBI OI1K-2 BiasgeHreM HaBBIKAMU JIOITYCKH K
HOJTyYCHHS, XUMHUYECKOTO SKCIIEPUMEHTA, paboTawm,
UICHTHOHKALNH 1 CUHTETUYECKUMU U aHATUTHYECKUMU KOJJIOKBUYMBbI
HCCIIENOBAHNS CBOMCTB METO/IaMH TOJIY4EHHUS U HCCIIeI0BaHUS
BEIECTB U XUMHUYECKHX BEILECTB M peaKLui
MaTepuajaoB,IpaBuiIa
00paboTku 1 0hopMIIEHUS
pe3yabTaToB paboThI,
Hopmbl Th
OCHOBHBIE HCTOYHHKH OIIK-5 crmocoOHOCThIO K TTOUCKY, JIOTTYCKH K
Hay4JHOI nHpopMarm 00paboTKe, aHAIN3y HAyIHOH paboTawm,
0 XUMHH “HPOPMALUH U POPMYITUPOBKE HA X KOJJIOKBUYMBI
OCHOBE BBIBOJIOB U IPEUI0KEHUH
ocHoBHbl€e XapakTepuctuku | OITK-6BnageHneM HOpMaMu TEXHUKU JIOILyCKHU K
U CBOWCTBA KOMIIOHEHTOB 0€30MacHOCTH U YMEHHEM Pealin30BaTh paboTawm,
XMMHYECKHX IPOMXBOJACTB: | X B JAOOPATOPHBIX M TEXHOJNIOTMYECKUX | KOJIOKBHYMBI
THIIBI U CTCIICHb YCIOBHUAX
BO3Z[€I71CTBI/I${ XUMHUYCCKHUX
NpeaNpusATUIA Ha
OKPYKaIOILYIO CPeny;
npaBmia paboThl HA
000pyIOBaHHU M TEXHUKU
0e30macHOCTH
o0opynoBaHHe U [1K- 2 BnagenueM HaBBIKAMH JIOITyCKH K
IIPOrpaMMbl HCII0JIb30BaHUS] COBPEMEHHOM pabotawm,
MpeHa3HAYCHHbIE IS anmnapaTypsl IPpU MPOBEJICHUN HAYYHBIX | KOJUIOKBUYMBI
MIPOBEJCHUS CUHTE3a U HcciIel0BaHUN
UCCIIEIOBAHUE
paznuyHbeix X CBONCTB
BEIIECTB.
OCHOBHBIE MTOHITHS U [MK-3Bnagennem cucteMon JTOTTYCKH K
3aKOHbI XUMHUH (hyHIaMEHTaIbHBIX XUMHUYECKUX pabotawm,
TIOHATHIA U METOAOJIOTMYECKUX ACTIEKTOB | KOJUIOKBHYMBI

XHUMHUHU, c})opMaMn 1 METOJaMH HAYIHOT'O
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TIO3HAHUA

OCHOBHBIE 3aKOHbI [TK-4cnocoOHOCTBI0 NPUMEHSTH | IOIYCKH K
XFMHH ¥ CMEXHBIX HAYK | OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI | paboTam,
pu 00CyXaeHHH MOJYYCHHBIX | KOJUIOKBHYMBI
pe3yIbTaToB
YMEHUSI BBITIOJIHSATH CTAHAPTHbIE OIIK-1 criocoOHOCTHIO BOCTIPUHAMATD, JIOTTYCKH K
AeHcrBus (KIacCU(PUKALUS | pa3BHBATH M UCTIONB30BATH paboram,
BEIIECTB, COCTABJICHNE TEOPETUYECKUE OCHOBBI TPAIULIMOHHBIX U | KOJJIOKBUYMBbI
CXCM MPOLCCCOB, HOBBIX Pa3eioB XUMHUH MPH PELICHAN
CUCTEeMaTu3alusa TaHHbBIX U HpO(l)eCCI/IOHaHBHBIX 3a1a4
T.IL.) C Y4ETOM OCHOBHBIX
IOHATUN U 00IIMX
3aKOHOMEPHOCTEH,
(hopMyTHpyeMBIX B paMKax
6a30BBIX XUMHUYECKIX
JHUCLUITINH
pelIaTh TUIOBBIE y4eOHbIC JIOTYCKH K
3a/1a44 110 OCHOBHBIM paboTam,
(6a30BBIM) XUMHYECKUM KOJUTOKBHYMBI
AUCHUTIIMHAM
MIPOBOIUTH POCTHIE OI1K-2 BnasieHHeM HaBBIKAMH JIOITyCKH K
XUMHUYECKUC OIIBITHI 110 XUMHYECKOI'0 DKCIIEpUMEHTA, paboTawm,
TpEIJIAraeMbIM METONINKAM | cHHTETHIECKIMH U aHATHTHIECKUMH KOJUIOKBUYMBI
METOJaMU MOJIy4eHHUs U UCCIIEOBAHUS
XMMHYECKIX BEIIECTB U peaKIuii
[0JIb30BAThCS OIIK-5 crtocoGHOCTBIO K TIOHCKY, JIOIIyCKHU K
MEeYaTHBIMU U 00paboTKe, aHAIM3Y HAYYHOU paboTam,
ANEKTPOHHBIMH nHpopManuy 1 GOPMYyITHPOBKE Ha UX KOJUIOKBHYMBI
HCTOYHUKAMH OCHOBE BBIBOJIOB U IPEATIOKEHUIT
MH(pOpMAINH 10 XUMHH
ucnonb3osarth Texuuueckue | OITK-6BnageHneM HOpMaMu TEXHUKH JIOTTYCKH K
CPEACTBA JJI U3MEPEHUS 0e30MacCHOCTH U YMEHHEM Peain30BaTh pabotawm,
OCHOBHBIXIIApaMETPOB HX B Ta0OPATOPHBIX M TEXHOJIOTHYECKUX | KOJUIOKBUYMBI
TEXHOJIOTHYCCKOI' O YCIIOBHUSAX
poBecca
npoBoauTh dkcnepumeHT | I1K- 2 Bnanenuem HaBbikaMu JIOITyCKH K
Ha HayYHOM HCIOJIb30BaHUS COBPEMEHHOM paboTawm,
000opyI0BaHHH, ammaparypsl IpU MPOBEICHAN HAYYHBIX | KOJJIOKBHYMBI
MPOBOIUTE 00PaOOTKY HCCIIEI0BaHUI
pe3yabpTaToOB U
U3MEPEHUi ¢
WCTIONIb30BaHUEM
CHELAIN3UPOBAaHHBIX
KOMITbIOTEPHBIX
IIPOIPAMM.
HNPUMEHSITH OCHOBHBIC [TK-3BnageHneM cucTeMoit JIOTIYCKH K
3aKOHBI XUMUHU (hyHIaMEHTaIbHBIX XUMHUYECKUX pabotawm,
TIOHATHI N METOMOJIOTHIECKHUX aCIIEKTOB | KOJUIOKBHYMBI

XHUMHHU, Ct)OpMaMI/I " METOAaMH HAYyYHOT'O
IIO3HaHUs
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MPUMEHSTH OCHOBHBIE [MK-4cnocoGHOCTBIO MPUMEHSTH | JOMYCKH K
€CTECTBCHHOHAYUHBIC OCHOBHBIC €CTCCTBCHHOHAY4YHBIC 3aKOHBI | paboTam,
3AKOHBI 1 npu obcyxneHnn MOJYYEeHHBIX | KOJJIOKBUYMBI
3aKOHOMEPHOCTH PE3YIIbTATOR
Pa3BUTHS XUMUUECKOU
HAaYKU TPH aHAITU3E
MOJTy4YEHHBIX
pe3yIbTaToB
OIIK-1 crtocoGHOCTBIO BOCIIPHHAMATH, JIOIIyCKHU K
Buapenus HaBBIKaMH pabOTEI C Pa3BUBaTh U UCIIOJIb30BATH paboTtawm,
(naBbikn/ y4aeOHOI nuTepaTypoit mo TEOPETUIECKUE OCHOBLI TPAIUIMOHHBIX U | KOJUIOKBUYMBI
OTBIT OCHOBHBIM XHMHYECKHM HOBBIX Pa3/€ejIoB XUMUH IIPU PELICHUN
ACATEIRHO™ | MCLMILIAHAM PO ecCHOHATBHBIX 337124
cTH) Brnaners 6a30BbIMU OIIK-2 BiasieHHeM HaBBIKAMH JIOIYCKH K
HaBbIKaMU IPOBCACHUSA XUMHYCCKOTI'O 3KCH€pI/IMeHTa, pa60TaM,
XUMHYECKOTO CHUHTETHYECKUMU U aHAJTUTUIECKUMHU KOJIJIOKBUYMBI
JKCIIEpUMEHTA U METOAaMHU IOJTYYCHU U UCCIICAOBAHUA
o(OpMICHHS ero XUMUYECKUX BEIIECTB U PEaKIHid
pe3yibTaToOB
HaBBIKaMH ITOMCKA U OIIK-5 criocoGHOCTBIO K TIOHCKY, JIOITYCKHU K
HEepBIYHON 00pabOTKH 00paboTKe, aHAIN3y HAyIHOH paboTawm,
Hay4YHOH U Hay4yHO- nHpopManuy 1 GOPMYITHPOBKE Ha UX KOJIJIOKBUYMBI
TEXHUYECKOM OCHOBE BBIBOJIOB U TPEUIOKEHUH
HHPOPMAITUH
HaBBIKAMH PabOTHI HA OIIK-6BnageHneM HOpMaMU TEXHUKU JIOITYCKHU K
XUMHUECKOM 0e30MacHOCTH U YMEHHEM pean30BaTh paboTawm,
06opyxoBaHHH, YX B TaOOPAaTOPHBIX M TEXHOJIOTMYECKAX | KOJJIOKBHYMBI
IIPUHLIAIIAMY pacuéra yCTOBHAX
TEXHOJIOTHYECKHX
PEXUMOB
OCHOBaMH T1K- 2 BiagenreM HaBbIKAMU JIOITYCKU K
IpOOOTIOATOTOBKH IS HCIONb30BaHUs COBPEMEHHON paboTawm,
[IPOBEEHHS PA3IMYHBIX | ANlapaTypsl NPH IPOBEAEHUM HAYUYHBIX | KOJUIOKBUYMBI
(HPUBUKO-XUMUIECKUX HCCIIeIOBAHUH
AHAJIN30B
HayaJlbHBIMU HAaBBIKAMU JIOITYCKHU K
paboTHI co paboTawm,
CHelUalIn3uPOBaHHBIM KOJIJIOKBUYMBI
HAyYHBIM
000pyioBaHuEM
CUCTEMOI TIK-3Bnamenuem cucteMoit JIOITYCKU K
(hyHIaMEeHTaTBHBIX (hyHIaMEHTATBHBIX XUMHUECKIX pabotawm,
TIOHATHH XUMHUH. MIOHATHH U METOJOJIOTMYECKUX ACTIIEKTOB | KOJJIOKBUYMBI

XHUMHHU, (1)OpMaMI/I 1 METOAaMH HAYIHOI'O
IIO3HAHUA
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OCHOBHBIMH METOJaMHU [K-4cnocoGHOCTBIO MPUMEHSATE | TOIYCKU K

aHanusa v 00paboTku OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHEI | paboTam,

TOJyHCHHBIX PE3YJILTATOB | 1y obcyxaeHnu MOTYYEHHBIX | KOJIJIOKBUYMBI
Pe3yJIbTaTOB
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4.3.Peitmunz-nnan Oucyuniunbl
PeliTHT—TIIaH UCIIUTLTAHEI IPEJICTABIICH B MPIJIOKCHUH 2.

Bomnpocsl pist \ayzmropnoﬁ H JOMALIHEeH paﬁonﬂ\

BOITPOCHI K 9K3AMEHAM 110 YYEBHOM JUCIATLIAHE
«BBICOKOMOJIEKYJISAPHBIE COEJUHEHUS»

Hpe)lMeT U 3aJa4d HayKh O BBICOKOMOJICKYJISIPDHBIX COCAUHCHUAX. OCHOBHBIE TIOHATHS U
OINpeacICHUs.

Pornp monmuMepoB B XKUBOI MPUPOJIE, B TEXHHUKE, B XO3SHCTBE U B OBITY.

Baxneiimue cBoicTBa MOJUMEPHBIX BEIIECTB, OOYCIIOBIEHHbIE OOJBIIMMH pasMepaMH U
LETTHBIM CTPOSHHEM MaKpPOMOJIEKYIL.

Knaccudukanuss mnoauMepoB MO MPOUCXOXKAEHUIO, XMUMHUYECKOMY COCTaBy, CTPOEHHIO
3BEHBEB, CTPYKTYPE MAKPOLICHIEH.

Ponb ycpeZHEHHBIX XapaKTEPHUCTHK IIPH OIICAHUU CTPOSHHS U CBOICTB ITOJIMIMEPOB.

Tpu ypoBHA CTPYKTYpHOH OpraHu3alluid IOJIMMEPOB: XHUMHYECKOE CTPOCHUE LEMH;
KOH(UTyparys 1 KOH(QOPMAIH eI , HAAMOJIEKYIIPHOE CTPOSHHE MTOIUMEPHBIX Tell.
Cpennue MoneKyIIpHbIe MacChl. MeTO/Ibl YCPETHEHHS U OLIEHKH.

MonekyIIpHO-MacCcOBOE paclpeneIeHHe IOJINMepa, €T0 OMICAHNE U XapaKTePUCTHUKH.
Kongurypamnus makpomosnexyn. KoHdurypannoHHsle H30Mepbl MAKpPOMOJIEKYJI BUHHIIOBBIX
MOJIMMEPOB ¥ HOIUIUCHOB.

Crepeonszomepus LeNel U CTEpeoperyIapHbIe MOIUMEPHI.

Konhopmarms i koHMOpMaMOHHAS H30MEPHs MaKpOMOJIEKyIl. [ MOKOCT MaKpOMOJIEKYIL.
Mogenu, omnuceiBaromue THOKOCTh Makpomosekyn. IlepcucrentHas mopens. CBoOogHO-
COYJICHCHHAsI IEeNb; MOJENIN YYHUTHIBAIOIINE MOCTOSHCTBO BAJCHTHBIX YIJIOB U Oaphepsl
BHYTPCHHETO BpAIlCHHUS.

CBOOOIHO-COUNEHHAs LEeNb KaK HACATM3HPOBAaHHAS MOAENb THOKOW MaKpOMOJICKYIIBL
OCHOBHBIE KOJIMYECTBCHHBIC XapaKTCPHCTHKH.

TepmonuHamudeckass THOKOCTh I[eTH; €€ ONEeHKa 1o cerMeHTy KyHa u cpexHe-
KBaJpaTUYHOMY PACCTOSHUIO MEXIy KOHIAaMH Iemd. CBA3b THOKOCTH C XHMHYECKUM
CTPOCHUEM IICTH.

Kunetndeckass rHOKOCTE MakpoMOJIEKyNBl. DaKkTopsl ee ONpelessionye: TeMIepaTypa,
BEJIMYMHA M 9aCTOTa IPUIOKEHHBIX BHEITHUX CHJI. KHHEeTHYeCKui cerMeHT.
KonhopmarmonHast CTaTHCTHKA MAaKPOMOJIEKYJI. ['ayCCOBBI KITyOKH.

MeTop!I OIEHKH THOKOCTH MaKpOMOJIEKYII.

TepMoanHaMHUYECKOE MOBEJEHHE MAaKpOMOJEKY]I B pacTBOpPE M €ro OCOOEHHOCTH II0
CPaBHEHHIO C TOBEAECHHEM HHU3KOMOJEKYISPHBIX BEIIECTB. YPAaBHEHHE COCTOSIHUS IS
PacTBOPOB MOJIMMEPOB. O - Y cloBus.
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MpumMeuanue [i1]: onucbisaembie
OLLEHOYHbIE CPeACTBA AO/IKHbI
COOTBETCTBOBATH MYHKTY 4.2 U PEATUHT
naaHy. Hanpumep, Bonpocs!
VHAMBWAYaNbHOTO ONPOCa, BOMPOChI
rpynnoBoro onpoca. TakKe MOXHO
BCTaBUTb BYKBa/IbHO OAHO NPEA/OKEHME C
onm1caHm1e OLLEHOYHOrO CPeACTBA: YTO U3
ceba npeacTaBaseT, B Kako dopme
NPOXOAMT.
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. TepmoanHamMuka pacTBOPEHHs MOJIUMEPOB. DHTAJBINS U YHTPOIHS pacTBOpeHus. BiusHue

pa3YHBIX (PAaKTOPOB Ha PAaCTBOPHMOCTH IMOJIMMEPOB (XUMHYECKas MPUPOJa HONUMepa H
pacTBopuUTENsl, MOJIEKYIIpHAs Macca, CTeNeHb CIIMBKY NOJIUMEpPa U T.1.).

JluHaMH4YecKHe CBOWCTBA PAacTBOPOB MONMMEPOB. Bs3KOCTh pa30aBIEHHBIX PAacTBOPOB
MIOJIUMEPOB.

Bucko3znmeTrpraecknii METO OIIEHKH MOJIEKYIIIPHOM MacChl M CPeTHAX pa3MepoB KITyOKa.
ArperatHble U (a30Bble COCTOSHUS MOJUMEPOB. MeToAbl OLEHKH. BiMsHUE CTpOeHUs
TIOJIIMepa Ha eTo CIIoCOOHOCTh HAXOUTHCS B Pa3IMYHBIX (DA30BBIX COCTOSHHUSX.
HanmonekynsipHast opranu3aiys HEKPUCTAIUTMYECKUX (aMOPQHBIX) MTOJIMMEPOB.

INomnMmeps! B KPHUCTANIMIECKOM COCTOSHHH. HeoOXoamMmble YCIIOBHS CYIIECTBOBAHUSL.
CreneHp KPUCTAJUTMYHOCTH U €€ 3aBUCUMOCTD OT YCJIOBHH KPUCTAJUIN3ALHH.
HanMonexymsipHast opraHusanys KpUCTAJUIMYECKUX IOJIUMEDPOB.

Paznyuue W CXOACTBO B CTPYKTYPHOH OpraHM3allMM KPUCTAJUIMYECKUX U aMOp(HBIX
IOJMMEPOB.

TepMoMexaHHMUYECKHI METOJA HCCIIEOBaHUS IOJIUMEPOB. TemmepaTypbl penakCarMoOHHbIX
MIePeX00B U UX 3aBICUMOCTH OT MOJIEKYJIIPHOH MAcCCHI TOJINMEPOB.

TepmomexaHnueckue CBOMWCTBa aMOpQHBIX MIOJIUMEPOB. Tpu ¢bu3HyecKkux
(pemaxcaIMOHHBIX) COCTOSHUSA aMOP(HBIX ITOJIHMEPOB.

CBoiicTBa aMOpP(HBIX MMOJUMEPOB B CTEKIOOOPAa3HOM COCTOSIHUHM. MeEXaHH3M CTEKIOBAHHUS.
PenakcanmoHHbIN XapakTep mporiecca.

AMop¢dHBIC TIONUMEpHBIE CTEKIa. YTpyras W BEIHYXICHHO-dJIacTHYecKas aedopmariys
MOJTMMEPHBIX CTEKOIL.

[Mnactudukamms momuMepoB. MexaHmsMbl 1iactudukanuu. I[lpaBuna OOBEMHBIX |
MOJIBHBIX JIOJIEH.

BricokoanmacTrdeckoe  COCTOSIHUE — aMOpdHBIX — moimMmepoB.  TepMoauHamuka |
MOJEKYIISPHBIH MEXaHI3M BBICOKO3IACTHUECKUX Ae(opMariuii.

PenakcanonHass mnpupoja JIACTUYHOCTU. ['MCTepe3uCHble SBIEHHMS IpU  Pa3BUTUU
Jedopmarm 37acTOMEpOB.

PenakcaliuoHHble SBIEHMS B TEPMOMEXAaHMYECKOM IIOBEIEHUM IONMMEPOB. BimsHue
9acTOTBl ~ NPWIOXKEHHOTO  HANmpsDKEHWs  HA  TEpexXofsl  CTeKIooOpasHoe — <>
BBICOKO?JIACTUUECKOE COCTOSIHME — I10JIUMEpa. IIpunnun  TemmnepaTypHO-BPEMEHHOM
CYNEPIIO3HIIUH.

Bs3ko-Tekyuee  cOCTOSIHME IOJIMMEPOB. MeXaHu3M  BS3KOITO  TEUYEHHUs  paclulaBa
(penTanoHHass MOJENb). 3aBUCHMOCTh TEMIIEPATYPhl TEKYIECTH OT MOJIEKYISPHOW MacChl
MIOJIMMEPOB.

Hcnonb3oBaHue BSA3KO-TEKYYETrO COCTOSIHUSI TOJMMEpPOB B mpakTuke. Crenuduueckue
3¢ dekTs, HabMoAatoIHeCs IPH TEYSHUN PACIUIaBOB IOJIMMEPOB.

OpuHeHTUPOBaHHBIE CTPYKTYPBHl KPUCTALIMYECKHX M aMOPQHBIX MHOJIUMEPOB. Y CIOBUS
(hopmupoBaH¥s, 0COOCHHOCTH CBOMCTB.

MexaHnyeckue CBOMCTBA KPUCTAIUIMYECKUX M KPHUCTAUIU3YIOIIMXCS MOJIMMEPOB. SIBIeHHE
KpUCTAJIM3aLUU NIpY pacTsLKeHUU. HanpskeHne pekpucTauin3aum.

[Momumepusauusi Kak crmoco® cHHTE3a MOJUMEPOB. TepMOAMHAMHKA MOJIUMEPHU3ALHH.
ITomuMepu3alinOHHO-AENOIMMEPHU3ALUOHHOE PaBHOBECHE.

OCHOBHBIE  [JOMYIIEHUS, HCIOJIb3YeMble TpU BBIBOJE KHUHETHYECKUX YpaBHEHUI
[OJMMEPH3aLIUY.

PagukanbHas nmonuMmepusanus. OCHOBHBIE  CTaguM  PagUKANbHOW  MOJIMMEpPU3ALUH
(MVHUIIMMpPOBaHHUE, POCT, OOPHIB U TIepeada IIerH).

KuneTuka pagukanbHO MOJTUMEpPHU3aLUH IPU MAJIBIX CTETICHIX IPEBPaLeHUs.

PanukanbHas comonuMepusaiys. YpaBHEHHE COCTaBa COMOJIMMEPOB JUIS MajbIX CTENEeHEH
IIpeBpalLECHHUS.

Ioustne 00 OTHOCHTENBHOH PEaKIMOHHOH CIIOCOOHOCTH MOHOMEPOB IIPH pPaANKaIBHOM
comnojuMepu3anuy. KoHCTaHThI CONMOIMMEPU3aLUN U METOIbI UX ONpPEeAeICHUsI.
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. AmarpaMMbl cocTaBa CONMOIUMEPOB. THIIBI COMOIMMEPU3ALINHI.

[IpHUYnHEI OTKIIOHEHHS OT YPaBHEHMUS COCTaBa IIPH COTIOIMMEPH3AIINH.

duddysuonnsie >pdexktel B pagukanbHOH moiuMmepusanuu. KuneTnka riyOokoi
pamuKagbHON moMMepu3anid. «I emb-3¢hdhexT.

Bunbl voHHOW monuMepu3anud. MOHOMEpBI, CHOCOOHBIE K HWOHHOW IOJIMMEPHU3AIMH.
AKTUBHBIE IEHTPHI HOHHOH MOJMMEPH3aIUH U 00IIUe CIOCOOBI MHAIIHPOBAHMS.
Karuonnast mnonuMepusanus. XapaKTEpUCTHKa MOHOMEPOB, CHOCOOHBIX BCTYHaTh B
KaTHOHHYIO TIOJIMMEPH3aINIo. MIHIINUpOBaHue, POCT M OTpaHUIEHHE IIeTlel IPH KaTHOHHON
MIOJTUMEPH3aLIUH.

AHMOHHas ToiuMepH3anysa. MOHOMEPHl M KaTalu3aTophl AHHOHHOW IIOJIMMEpPH3allnu.
NuununpoBaHue, pocT U OTpaHUYEHHE LIeTIel P aHHOHHOW MOJIUMEepHU3aliu.

Kunernka wonHOW mnonumepusanuu. CoONOCTaBlIeHHWE  PaJWKAIBHOW H  HOHHOU
MIOJTMMEPH3aLUH.

Bbe3o0prIBHAS MOMMMepHU3anus, ¢ OTIINIUTENFHBIE 0COOCHHOCTH. «KuBas» paguKaibHas U
HMOHHAs OJIUMEpH3aLys.

[IpuHIMITEI CHHTE3a CTEPEOPETYISIPHBIX OJTUMEPOB. POIIb SHEPTETHUECKHUX, CTEPUUECKUX U
MOJISIPHBIX (PAaKTOPOB NPU 0OPa30BaHUM CTEPEOPETYIIIPHBIX TOJIUMEPOB.
Crepeocnienndudeckas HOHHAS " MOHHO-KOOPIWHALIMOHHAS  TOJIHMEpPU3aIlHsl.
Karanuzatops! [{urnepa-Harra.

Crepeocnienmduaeckue 3p(exTs Ipu paguKaIbHON TOTUMEPU3aIN.

Crnoco0Obl  OCYIIECTBICHHSI IPOIIECCOB NoNMMepu3anuy. [lomuMepusanuss B Macce, B
pacTBOpe, B AUCTIEPCHBIX CHCTEMAaX.

IommkoraeHcanusa. Kiaccupukamus W THOBI peaknuii mojukoHAeHcanud. OCHOBHBIC
pa3Iu4Hs NOJIUKOHISHCAMOHHBIX U ITOJUMEPHU3AINOHHBIX ITPOIECCOB.

PaBHOBecHass u HepaBHOBecHast (oOpaTumasi W HeoOpaTHMas) MoJHMKOHAeHcanus. CBS3b
BO3MOYKHOCTH TOTY4EHHS BEICOKOMOJIEKYISIPHBIX TIOJIMMEPOB X KOHCTAHTHI PaBHOBECHSL.
BnusHEe cTeXHOMETpHH, MOHO(YHKIMOHANBHBIX MpPUMEced W MOOOYHBIX peaknuii Ha
MIPOTEKaHUE TOJUKOHACHCAIIHH.

MounekynsipHas Macca U MOJICKYJISIPHO-MacCOBOE PacIpe/IeICHIe TIPH HOIUKOH/ICHCAIIHH.
CriocoObl TIpoBeNIeHNsT TIOJIMKOHICHCAIIMM B paciulaBe, B PacTBOPE W Ha TpaHUIE pasjena
(a3. CpaBHUTENBHBIN aHAN3.

XumHuyecKHe CBOMCTBA M IpeBpalleHMs noiauMepoB. IloauMepananoruussle
MEKMOJICKYIISIPHBIC TTPEBPAIIICHHS.

OCcoOCHHOCTH PEaKIMOHHON CIOCOOHOCTH (YHKIMOHAIBHBIX TPYHI B MaKpPOMOJICKYNaxX
MOJMMEpPOB  (BIMSHHWE  JIOKAIGHOTO  OKPYXKECHHS, KOH(QWrypamuu, KoH(opMmaImu
MaKpOMOJIEKYJ M HAJIMOJIEKYIISIPHON CTPYKTYPHI MOJIUMEDPA).

OCoOCHHOCTH KMHETHKH XAMHYECKHX PEaKInii ¢ yIacTHEM MaKpOMOJIEKYIL.

Hcnonp3oBaHre XUMHYECKHX PEAKIUH MAKpOMOJEKYN sl XMMHYECKOTO U CTPYKTYpHO-
XUMHYECKOTO MOIU(PHITIPOBAHHUS ITOJTUMEPHBIX MaTEPHAIIOB H M3 ICIIHH.

Crapenue nonumepos. Jlerpagaist, AeNOIMMEpU3aLus, ICTPYKIHI MaKpOMOJIEKYJI.
OOIIHOCTE ¥ pa3Inyre MyTeH IMOJydeHHs TOMOIICTIHBIX U FeTePOTeHHBIX ITOJIMMEPOB.
KapbouemnHsle 1 reTepoLenHble TOIUMEPHL.

[ommuMeps! 1 COMOIMEPEI MOHOOJIE(HHOB M UX TIPOU3BOIHBIX.

[TonumMeps! U CONMOTMMEPHI TUEHOBBIX YIIIEBOJOPOAOB U UX MPOU3BOAHBIX.

Iereponertabie  mommMepsl.  [lommMepsl, copepkamipe KHCIOPOJX B OCHOBHOW  IIEIH
(monu3upsl, monuaneTaNm).

KapOorierabie oimMepsl. MeTobI TToITydeHHsT KapOOIETHBIX OINMEPOB.

[TonMeps! U CONOIMMEPHI BUHUIIOBOTO psija.

Ipoctsie mommadupsr. [Tommanerany, momudopmaIbIeTH .

MeToabl peryIupoBaHusl paIuKalbHONH U HOHHOM MOJMMEpHU3aLty.

BiusiHue TemnepaTypbl Ha MOJIEKYJISIPHBIE MACChl IIPOJYKTOB OIMMEPU3ALIUY.
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IIpumep TecTOBBIX BONPOCOB
1.XapakTepHoil 4epTOil pacTBOPOB BEICOKOMOJIEKYJIIPHBIX COEIMHEHUN ABISCTCS
a) HaJIM4ue IOBEPXHOCTH pasjesa
0) OTCYTCTBHE CPOJCTBA MEKAY KOMIOHEHTAMH
B) arperaTuBHasi HEYCTOHYUBOCTh
T') BBICOKHE 3HAu€HMs PACCEsIHUS CBETa

2.Uemy paBeH ko3punueHT HabyxaHus Makpomodekyn noiaumepa B TOTA-pactBopuresne ?
a)0

6) 10

B) 1.0

r)2.0

3.Kakue XapaKkTepUCTHKH MaKPOMOJIEKYJI WIIA CUCTEMBI MOJIUMEP-PaCTBOPUTETb MOKHO
OLICHUTH METOJIOM BUCKO3UMETPHH:

a) CKOpOCTh HaOyXaHWUsl MOJIMMEPOB

0) MOJIEKYJIIPHYIO Maccy MoJIuMepa

B) BTOPOM BUPHAIILHBIA KOAPPHUIIMESHT

T') TNIOTHOCTH ITOJIMMEPOB

4.B pa30aBiIeHHOM PacTBOPE IOJIUMEPOB:

a) KIIyOKHU He MEepeKPBIBAIOTCS, HO 00beMHas 1071 nonuMepa O Bennka
0) xryOKH He IepeKphIBaloTCA 1 00beMHast 1011 momMepa @ mama

B) KIIyOKH MEpPEKpBIBAIOTCS , HO 0ObeMHas Ao nonumepa @ mana

T) KIIyOKH MepeKpBIBAIOTCS U 00beMHas 1ot moianmepa @ Benmuka

5.KoHLeHTpanusKkpoccoBepa 3To:

a) KOHIICHTpANWs PU KOTOPOi 00BEeMHAsT OIS TIOJIMMEPA CTPEMHTCA K 1

0)KOHIIEHTpanus Mepexoaa Mex Iy MoIypa30aBIeHHBIMU U KOHIIEHTPUPOBAHHBIMU PAaCTBOPAMHU
B)KOHIICHTPALHS IIPEKPALICHIUS B3aNMOICHCTBHS KITyOKOB

T') KOHIIGHTpaNus Hadaa NepeKphIBaHUs KITyOKOB

6. I3MeHnTh KOH(POPMALIUIO MAaKPOMOJIEKYIIIPHOTO KITyOKa MOXKHO
a) U3MEHSISI TEMITEPATYPY

0) 3aMEHsI pacTBOPHUTEIh

B) M3MEHSIS] KOHIICHTPAIUIO ITOJIMMEpa B pPacTBOPE

T') BEpPHO BCE MEPEUYHUCICHHOE

7.B Xopommux pacTBOPUTENSIX:

a) pa3Mepsl KITyOKa paBHEI TayCCOBOMY

0) MIOTHOCTH KITyOKa OOJIBIIE IIIOTHOCTH T'ayCCOBOTO

B) pa3MepHI KIIyOKa OOJIBIIE raycCOBOTO

T') IJIOTHOCTh KITyOKa 0OJIbIlIe TUIOTHOCTH KJIyOKa B IJIOXOM PaCTBOPUTEIIEC

8.PaconoKuTh cleayoIie MOIMMEpPHI B P [0 MEPe YMEHBILCHHS HX PABHOBECHON TMOKOCTH:
nomuBuHWIKIopuA (I1BX), momm-mapa-6enzamun (ITTIBA), mommtuinen (I19),nemtono3a
13).

a) 11D >TIBX>LIJI3>TIIIBA

6) I13 >IIBX>TIIIBA>I1JI3

B) [IIIBA>LJI3>TIBX>TID

r) LJI3>TIIIBA>TID >IIBX
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9. 1715 HaqMONEKYIIAPHON CTPYKTYPHI aMOP(HBIX TOJIMMEPOB XapaKTEePHBI:

a) MOJIHOE OTCYTCTBHUE MOPSIKA

0) mapauteNbHas YKJIaJKa IETBIX MaKpPOMOJIEKYTT

B) CKJIaJIbIBaHHE MaKpPOMOJIEKYJISIPHBIX LieTei

T) mapajuieTbHast yKiIaaKa HeOOIbIINX YIaCTKOB, IPUHAICKAITUX PA3HBIM MaKpOMOJIEKyIaM

10.Yewm Gospiie 3HaueHne cermMenTa KyHa, TeM rHOKOCTh MaKpOMOJIEKYIIBI

a) OoJble

0) MeHbIIe

B) 3HauYeHHe cerMeHTa KyHa oTpaxkaeT JUIMHY MaKpOMOJIEKYJIbl, a He ee THOKOCTb

T) 3Ha4YeHHe cerMeHTa KyHa oTpaskaeT MeXaHHYeCKHe CBOMCTBA MaKpOMOJIEKYJIE], a He ee
THOKOCTb

11.BeneHne 3amMecTHTeNsl B OCHOBHYIO IeNb (B psOy MOJHAKPWIAT, HOJIMMETaKpHUIIAT,
TIOJMATAKPUIIAT) IPUBOJTUT:

a) K YMCHBIIEHUIO THOKOCTH

0) K yBEITMYCHUIO THOKOCTH

B) K YMEHBIICHUIO Ty

T) K yMEHBIIEHHIO Tre

12. C yBenuueHHEM MOJIEKYIIPHON Macchl HOAUMePa Toex
a) He U3MEHseTCs

0)yMeHbIIaeTcs

B) YBEINYUBAETCS

T) IPOXOIUT Yepe3 MAaKCUMYM

13.KakoB0 COOTHOIICHHE MEXKAY TeMneparypamu cTekinoBanus (Tc) creryromux mnoImmMepoB:
nosmuzonpena (I1N), arakruueckoro nonunponunena (I1I1), nomuctupona (I1C),
nombpomcrupona (ITBC)

a) Tc (ITN) < T¢ (I1IT) < Tc (IIC) < Te¢ (TIBC

6) Tc (ITN) > Tc (ITIT) > Tc (IIC) > Tc (IIBC)

B) Tc (IIIT) < Te (IIN) < Tc (IIBC) < Te (IIC)

r) Te (IIC) < Tc (ITBC) < Te (ITN) < Tc (I1IT)

14.CBOHCTBOBSAZKOYIIPYTOCTH
a) He XapaKTepHO JUTA TTOJIMEPOB
0) SBNSICTCSI OTVIMYUTEIILHOW OCOOCHHOCTBIO MTOJIMMEPOB
B) COIPOBOJKAAETCS eopMariieii, COCTAaBIMIONICH HECKOIBKO COTEH IIPOIICHTOB
') BO3HUKAET TOJBKO MPU OYCHB OOJBIIOI YaCTOTE BHEIIHETO BO3ACHCTBHS

IIpuMmep 3K3aMeHANIMOHHOIO OMJIeTa
MUWUHOBPHAYKU POCCUU
(dhenepanbHOE TOCYIAPCTBEHHOE OI0JKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUS
«balKNpCcKuil rOCy1apCTBEHHBIN YHUBEPCUTET»

®dakynIbTeT XUMUYECKUN
Kadenpa BBICOKOMOJEKYISIPHBIX COSNMHEHUN M 00IIeH XMMUYECKON TEXHOJIOTUI
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9K3AMEHAL[HOHHBII>1 BUJIET Nel
10 JUCLAIIIINHE BEICOKOMOJEKYIAPHBIE COSTMHEHUS
Hamnpasnenue/CrniennanbHOCTh (hYHIAMEHTAIbHAS U IPUKIAIHAS XUMUS
[Ipoduns/[Iporpamma/Creniranuzaiysi BRICOKOMOJIEKYISIPHbIE COETMHEHUS
1. HpeﬂMCT 1 3aJa4YM HAYKH O BBICOKOMOJICKYJISIDHBIX COCIUHECHUSAX. OCHOBHBIC TIOHSATHSA U
OnpeaACICHHUS.
2. HagmornekysapHas OpraHu3alis KpUCTALIMYECKHX TIOTUMEPOB.
3. Kuneruka woHHON momumepmzanud. CoOMOCTaBIeHHE pAgUKadbHON M HMOHHOM
TMOJIMMEpPU3allu.

3aBenaytomuii kageapoi Kynum E.N.
(IoAIHMCh) (®.1.0.)

KpurepussmMu onieHMBaHMS SBISIOTCS Oallibl, KOTOPBIE BBICTABISIFOTCS MPEToAaBaTesieM
3a BHUJbI JIEATEIBHOCTH (OLIGHOYHBIC CpPEJICTBA) II0 MTOTaM HW3Y4YeHHUs MojyJieil (pa3zesioB
TUCHUIUIMHEI), TEPEYUCICHHBIX B PEUTHUHr-TUIAHE AWCUMIUIMHBL (0714 JK3aMeHa: TEeKyIInh
KOHTpoJb — MakcumyM 40 ©OauroB; pyOeXHBI KOHTpOJAh — MakcumMyMm 30 Oamios,
MOOIIPHUTENBHBIE OaIuTbl — MakcuMyM 10 ).

[IIkanbl OllCHUBAHUS:

(Ons sx3aMmena:

oT 45 10 59 6a/mI0B — «YAOBIETBOPUTEIHLHOY;

oT 60 10 79 6a/IOB — «XOPOILIOY;

oT 80 0aJIOB — KOTIHIHON.

5.Y4ye6Ho-MeTOoqUYeCKOE U HH(POPMALMOHHOE 00ecTiedeHHe THCHMIITHHbI

5.1. IlepeyeHb OCHOBHOI M 10NIOTHUTEbHOH Yy4eOHOIl IMTepaTypbl, HEOOXOAMMOI 115
0CBOEHHS M CHUTITHHBI

OcHoBHasi 1UTEpaTypa:

1. Kymum, E.W. ®usuko-xumusi MoIMMeEpoB [ DINEKTPOHHEBIN pecypc] : yued. mocodue 1mo
Kypcy "BBICOKOMOJIEKYIApHbIE coequHeH " At cTy . XuM. dakyiapreta / E.J. Kymum ;
Bamknpckmii  rocynmapcTBeHHBIN yHHBepcutreT .— Yda : PUIbamlV, 2012 —
ONeKTpoH. Bepcus med. nyOiukauuu .— JlocTynm BO3MOXEH yepe3 DJIEKTPOHHYIO
oubmmorexy baml'V .— <URL:https://elib.bashedu.ru/dl/read/Kulish_Fiziko-himiya
polimerov_Uch.pos_2012.pdf>.

2. Cewmunkos, FOpwuii JleancoBud. BeIcOKOMONEKyYISpHBIC COSANHEHHS ;| YIeOHHUK AT By30B
/ 10. JI. CemunkoB .— M. : Akagemus, 2003 (;u60 2005).— 368 c. : 1. — (Beicmee
obpazoBanne) .— J[omym. M-Bom obpa3oBanuss PD B kauecTBe ydeOHHWKA IS CTyI.
BY30B, o0y4aroruxcs o crem. "Xumusa" .— ISBN 5769514329 :

JonoiHuTEIbHAS JIUTEpaTypa:

3. Tarep, Anna AnexcannposHa. @u3uko-xumus nmomumepos / A. A. Tarep ; moxg pen. A. A.
Ackanckoro .— 4-e u3n., nepepab. u norn. — M. : Hayunsiid mup, 2007 .— 576 ¢. —
Bubmuorp. B konue 1. — ISBN 978-589-176-437-8

4. Cemumkos, 1O. JI. BBeaeHne B XUMHIO TOJMMEPOB [DJISKTPOHHBIN pecypc] : yueO.
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noco6ue / 0. 1. Cemuukos, C. @. Kunbuos, C. . 3aiiues .— Uzn. 2-e, crep. — CIIO. :
Jlans, 2014 — 224 c. — (Y4eOHuKH /1 By30B. CriermanbsHas auTeparypa) .— Jloctymn
K TEKCTY JJIEKTPOHHOTO M3[aHMsI BO3MOXEH depe3 DNEeKTPOHHO-OUOIHMOTEYHYIO CHCTEMY
M3]aTeNbCTBA "Jlanp" — ISBN 978-5-8114-1325-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=4036>.

5. Kynesnes, Banepuit HukonaeBnu. Xumus u pusnka moiumepos : yueod. mocodue / B. H.
Kynesnes, B. A. Illepmnes .— W3a. 3-e, ucnp. — Cankr-IlerepOypr ; Mocksa ;
Kpacuonap : Jlanb, 2014 .— 368 ¢. — (YueOHUKH 11 By30B. CrienuanbHas JIUTepaTypa)
.— JlocTyn Kk 31eKTpOHHOH BepcHM 3TOW KHUTH Ha www.e.lanbook.com .— Bubnuorp. B
xomu1e 1. — ISBN 978-5-8114-1779-7 :

6. Kymesnes, B. H. . Xumus u ¢usuka nonumepos : ydeouuk / B. H. Kynesues, B. A.
lepmaeB .— M. : KonocC, 2007 .— 367 c. — .— ISBN 978-5-9532-0466-8 : 468 p

5.2. Ilepeuyens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu «AHTEpHET» M
NMPOrpaMMHOI0 ofecneyeHnsl, He00XO0AUMBIX /ISl 0CBOCHHS AUCHMIIJIMHBI

1. Onexkrponnas 6ubmuoTeuHas cucrema « Obbaml VY - https://elib.bashedu.ru/
2. DmnektpoHHas OuOiMoTeyHas cucTeMa «YHHBEpCUTETCKas OWOMMOTEeKa OHJAHH» -

https://biblioclub.ru/
3. DnexkTpoHHas OMOIMOTEUHAs CUCTeMa n3aaTeabeTBa «Jlaupy - hitps://e.lanbook.com/
4. DnexTpoHHsIif Katanor bubmmorexu baml'V - http://www.bashlib.ru/catalogi/
5. YuuBepcansHas bas3pl nanHbix EastView (ZOCTym K 3JICKTPOHHBIM HAyYHBIM JKypHallaM) -
https://dlib.eastview.com/browse
6. Hayunast anektpoHHass OuOnuoreka - elibrary.ru  (mocTym K 3JIEKTPOHHBIM Hay4HBIM
ypHanam) - https://elibrary.ru/projects/subscription/rus_titles open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot
17.06.2013 r. JIutiensun 6eccpoyHbie
8. MicrosoftOfficeStandard 2013 Russian. Torosop Ne 114 or 12.11.2014 r. JluueHsuu
OGeccpouHbie
9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

10. Cucrema 1ieHTpain3oBaHHOro TectupoBanus baml'y (Moodle). YauBepcanbHast

obmiectBenHas nunensus GNU
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6.MaTepnajibHO-TeXHHUYecKasi 0a3a, He0OX0AUMAasI JUIS1 OCYLIeCTBJICHUS

06pa3oBaTeILHOr0 MpoIecca Mo TUCHUILIHHE

HaumeHoBaHnue
crnennaJbHbIX

noMeleHu i "
noMeleHu i JIs
CcaMOCTOSITeIbLHOMH
padoTsl

OcHalIEeHHOCTD CHeNHAILHBIX IOMeIleHH 1
MOMeLleHHii ISl CaMOCTOATeIbHOI padoThI

Iepeyenn
JIMIEH3HOHHOT0
NMPOrpaMMHOIo
odecrieyeHusl.
PexBU3NTHI
MOATBEPKAAOLIET0
JOKYMEHTa

1. yueOnas ayauTopHs

s NpoBeAeHHs
3aHATHH  JIEKIIMOHHOI'0
THHA:

AyJUTOPHS Ne 405
(xumbak KOpIIyC),
ayJUTOPHs Ne 311
(xumopak KOpIIyC),
ayIUTOPHS Ne 310
(xumdak KOpITYC),
ayJUTOPHS Ne 305

(xumpak xopmyc).

2. y4yeOHasm ayIUTOpPHA
s npoBeIeHUs
3aHATHI  CEMHHAPCKOro
THna: gjaboparopus Ne
121  (xumdak kopmyc),
nmaboparopust  Ne 407
(xumak kopmyc),

maboparopus  Ne 412
(xumdbak kopryc).

3. yuednast
ayauTopus TSt
NMpoOBeIeHUs] TPYNIOBBIX
" HHIHBUIYAJBHBIX
KOHCYJIbTAIUIA:
ayJUTOPHS Ne
(xumbak
ayIuTOpHs
(xumdak
AyIUTOPHS
(xumdax
AyIUTOPHSI
(xumopak xopmyc).

4. yueOnast
ayauTopus st
TeKYIero KOHTPOJIsi H
MPOMEKYTOYHOI
aTTeCTANMU:  AyIUTOPHS
Ne 405 (xumdax kopryc),
ayJIUTOpHs Ne 311

405
KOpIIyc),
Ne 311
KOpIyC),
Ne 310
KOpIIyC),
Ne 305

(xumpak KOpIIyC),
ayJUTOPHS Ne 310
(xumdak KOpIyC),
ayAUTOpHs Ne 305
(xumdax

kopryc),ayguropust Ne 004
(xuMdak KOpIIYC),

Aynuropus Ne 405
VYueOHast Mmebenb, y4yeOHO-HAIIAJHBIE — I1OCOOUS,
JIOCKa,HOYTOYK,MyJIbTHMeIHa-poekTop  Mitsubishi

XD3200U, skpan c¢ snekrponpuogoMm 300%¥400cm
Spectra Classic.
Aynuropus Ne 311
VYuebnast MeOernb, yaeOHO-HATIIAHBIE TOCOOUS, TOCKa,
HOyTOYK,Ipoektop Mitsubishi XD 600U, skpan c
anextponpusonoM Projecta 183*240cm Matte white.
Ayautopus Ne 310
VYueOHast mebeb, yueOHO-HATIISIIHBIE TOCOOUS, JOCKa,
HOYTOYK,MyJIbTHMEIHA-IIPOCKTOP Mitsubishi
EW230ST, skpan nactennslii Classic Norma 244*183.
Aynuropus Ne 305
VYuebnast MeOernb, yaeOHO-HATIIAHBIE TOCOOUS, TOCKa,
HOYTOYK,MYJIbTHMEANA-IIPOEKTOP Mitsubishi
EW230ST, skpan Hactenublii Classic Norma 244*183.
JladopaTopus Ne 121
VYueOHast mebelb, yaeOHO-HAMISIHbBIC TOCOOUs, HaOOp
XMUMHYECKOM mocynsl, KomiuiekT wmebean BHP,
aKBaIMCTHLIATOP, Tocka ayauropHas JIA (32)3, nocka
kiaccHas/2002r, MHUKPOCKOTI, Hacoc, PMC
"Honomerpus", MH(POPMAIIMOHHEIH CTEHJ,
Buskosumetp d=0,54 (10 mwr.), Bu3kozumerp d=1,16 (5
mT.), nepuojuyeckas cucrema Menneneepa (21T.),
cTox 2-X TyMO., CTOJ 2-X TyMO.,lT0ACTaBKa-Kadeapa.
JladopaTtopus Ne 407
YyebHasn mebesnb, yuebHo-HarnaaHble nocobus, Habop
XMMMUYECKOW nocyabl, Npubop, ycTaHoBKa.
JladopaTopus Ne 412
YyebHas mebenb, yuebHo-HarnaaHble nocobus, Habop
XMMMUYECKOW Nocy/bl, rasomeTp
Aynuropus Ne 004
VYueOHast  mebenb,  yueOHO-HArJsAHBIE — TOCOOWS,
nocka,kommyratop HP  V1410-24G, nepcoHanbHbIi
xomnsioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 wr, wkad nacrennsiii TLK6U.
Ayautopust Ne 005
VYyebnast MeOernb, yaeOHO-HATIIAHBIE TOCOOUS, TOCKa,
KOMIIBIOTEP DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R wu monurop
ViewSonic 21.5 - 13 wrr, mkadp TLK TWP-065442-G-
GY, mxad wmomraxueiii NT PRACTIC 2MP47-
610B/SSt450/  SKS1/SSt750,59560, 00 T.316-14,
mkad Hacrennsiit TLK6U.
YuranbHbli 321 Ne 1
Hayunslii 1 yueOHbIil Gona, HayyHas nepuoamka, [TK

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. {orosop
No 104 or 17.06.2013 .
JIunensun Oeccpounbie

2. Microsoft Office
Standard 2013 Russian.
JoroBop Ne 114 ot
12.11.2014 r. Jlnmensuun
GeccpouHble

3. Cucrema
[[CHTPAJIN30BAHHOTO
TECTUPOBAHUS baml'y
(Moodle). Yuusepcanbhas
00IIECTBEHHAsT  JIMIICH3HS
GNU

5. LinuxOpenSUSE 12.3
(x84_64)

GNUGeneralPublicLicense
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ayIUTOPHS Ne 005
(xuMbak KopIyc).
5. nomMmemieHust A

CaMOCTOSITeIbHO
padoTsr:

YuTambHBIA  3am  Ne |
(rnaBHBIN KOpITYC),
quTanbHBId  3am Ne 2
(buzmar KopItyc-

y4eOHOe), YU TaIbHBII 321
Ne 5 (rymaHuTapHBIH
KOPILYC),9UTaJIbHBIA 3l
Ne 6 (yaeOHbIit
KOPILYC),9UTaJbHBIA 3l
Ne 7 (rymaHHTapHBII
KopIryc),1abopatopus Ne
206(xumpax  Koprmyc),
naboparopus Ne
209(xumdax
Kopmyc),1abopatopusi Ne
419(xumdak Kopmyc).

6. momemenue st
XpaHeHHus "
NpopHIAKTHIECKOTO
00c/Ty:KMBaHUSI Y4eOHOrO
o06opy1oBaHus:
maboparopus Ne 013
(xumdaxk xoprmyc).

(MOHOOJIOK) - 3 mT., HeOrpaHHMYeHHBIH noctyn k DBC
u BJ1; KOJIM4ecTBO 1MocagouHbIX MecT — 76.
YuranbHbIii 3an Ne2

HayuHbllii 1 yuebHbIl poHA, HayyHas nepuoamka, MK
(MOHO610K), MOAKNIOUEHHbIX K ceTn UHTepHeT, — 8
WT., HeorpaHuWyeHHbln goctyn Kk 3BC u Bf;
KOIMYeCcTBO NocaAouHbIX mecT — 50.

YurtaabHslii 321 Ne 5
Hayunsbiii u y4eOnblii ¢oHa, Hay4yHas nepuoamka, [1K
(MOHOOJI0K) - 3 1T, HeorpanudeHHsIl goctyn Kk O5C u
B/1; xonuuecTBO MOCAaTOUHBIX MecT — 27.

YuraabHbli 3271 Ne 6
Hayunsiit u yueOHbIil Gona, HayyHas nepuoauka, [TK
(MOHO0JIOK) - 6 1T, HeorpaHHYeHHbIH focTyn kK ObC u
BJ1; xomnuecTBO mocagouHbix MecT — 30.

YuraabHblid 3270 Ne 7
Hayunsiit 1 yueOHbIil Gona, HayyHas nepuoauka, [TK
(MOHOOJIOK) - 5 T, HeorpaHMYeHHbIH foctyn k ObC n
B/1; xonuaecTBO MOCaJOUHbBIX MecT — 18.

JladopaTtopus Ne 206
VYueOHast MeOenb, yueOHO-HAITISAHBIE —MOCOOMS,
MenanKa MarHUTHast EcoStir (1.51,300-

200006/Mun,mnatdopma auam.120mMm,0e3 Harpesa),
Memanka marHutHas [19-6110 (mo 1m, ¢ momorp.
120C), memanka wmarHutHas I13-6110 (mo 1m, ¢
nozorp. 120C), menranka marautHas [19-6110 (mo 1o,
¢ mogorp. 120C), Memranka MarHuTHas ¢ TOJAOTPEBOM
[13-6110M, memanka MarHuTHas ¢ mnojporpesom I19-
6110M, MHUKpPOCKOII, MHOTO(YHKIOHAIBHOE
YCTPOMCTBO KyoceraFS-1030MFP, HOYTOYK
HPPavilion, mpoexrop BenQMP612C, noyroyk HP
6820sT2370 17 WXGA, wmonutop 19" Samsung
931BWSFVTFT,cucremuniii  6Gnox  IntelCore B
kxommiekre, mamatb NransTS 4G, cryn MCO/uepn/
(6mrt.), HOyTOyk ASUSK52JE 15.6"/IntelCorei3 370
M/DVD- RW/CAM/WiFi/Win7BASIC.

JladopaTtopus Ne 209
VYuebHast Mebenb, ydeOHO-HAIIBAHBIE —ITOCOOWS,
KOMIIBIOTEp B cocTaBe: cHCTeMHBI Omnox DEPO
460MD/3-540/T500G/DVD-RW,  monutop 20"
Samsung,  MHOTO(YHKIHOHAJIBHOE  YCTPOHCTBO
(nmpuntep/xonup/ckanep) FS-1030 MFR, mnpuntep
nma3epHbIi  MOHOXPOMHBIH  Samsung ML-3310D,
opuduHr nprctaBka, kpecio «lIpectmx», TymOouka
MoOunbHas, ctyn "[pectmxk", CTON NHUCBM., CTOJ
muceM., cryn UCO

JladopaTopus Ne 419
VYuebnass Mebenb, y4eOHO-HADIAHBIE —MOCOOWS,
MHOTO(QYHKIMOHaNbHOE  ycTpoiictBo HP  Laser,
IUIAHIIETHBINH KoMnbioTep Apple iPad 64 GB Wi-Fi
+3G  Yepubii  A4-1.00ITwu,64I'b ¢ uexiom,
KOITMPOBAJIBHEIH anmnapar, KOMHPOBAIbHbIN anmapar

JladopaTopus Ne 013
Kommaext me6emn BHP, Becsr GR-120 (120r*0,1mr)
BHYTp. KanubpoBKa, ¢ moBepkoii, nenrpudyra OITH-8,
MHOTO()YHKI[HOHAIBHOE YCTpOHCTBO
HPLaserJetM1536 DNFMFP (CE538A)128mb,
JNEKTPOILIUTKA
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ITpunoxenue Ne 1
MHWHOBPHAYKHN POCCHUH

OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJDKETHOE OBPASOBATEJIbHOE VUPEXIEHUE BBICIHET'O OBPA3SOBAHIS
«BAIIKMPCKUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

COJIEP’KAHUE PABOYEWM ITPOT'PAMMBI

JAUCIUMITIIINHBI BBICOKOMOHeKyJ'IHpHLIe COCOUHCHUSA
Ha 8 cemecTp
ouHas

dopma 00yuenuns

Bua pa6orsl O0beM JUCHHUILINHDI
O6mas tpynoemkocTh qucnuiuiaasl (3ET / yacos) 5/180
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pa0OTy C MPEnoiaBaTeieM: 117
JIEKLIUH 40
MPaKTHYECKUX/ CEMUHAPCKAX -
71a00paTOPHBIX 76
KOHTPOJIb caMocTosTenbHoi paboTsl (KCP) 28
OKP 1,2
YueOHBIX 4acOB Ha CAMOCTOSTENBbHYI0 padoTy oOyuarommuxcs (CP)
BKJIIOYasl [TOJTOTOBKY K 9K3aMeHY/3a4eTy 34,8
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]d)opMa TEKYIIEro

MpuMeyaHue [i2]: gonxHbl
YNOMUHATLCA BCE OLEHOYHbIe CpeacTBa n.
42

dopma n3ydeHUS MATEPHUANIOB: JEKIIUH, OcHoBHas u KOHTPOIA
MPaKTHYECKHE 3aHATHS, CEMIHAPCKUE JIOTIOJTHUTEIIbHAS JCTIeRAEMOCTH ‘
No 3aHATHSA, TaOOpaTOpHBIE padoTH, JIuTepatypa, 3aganus 1o } (KOIOKBHYMBI,
/i Tema u COZCPKaAHNE CaMOCTOSATEIIbHAS pa6o'[a U TPYAOEMKOCTb (B PEKOMEHAYEMAas CaMOCTOATCIIbHOU KOHTDOJIBHBIE
yacax) CTYACHTaM paboTe CTyIeHTOB 6
(Homepa u3 paboThl,
Beero | JIK |TIP/ICEM | JIP | CP crimcka) KOMIBIOTEPHbIC
TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9 10
Brenenue. [Ipenmer Hayku o
BBICOKOMOJIEKYIISIPHBIX
coenuHEHUsIX. MecTo HayKu O
1. [oJIUMepax B psAy IpYrux 2 1-6
XUMHAYECKUX TUCIUIUIAH. KpaTkas
nucTopuyeckas cnpaBka. OCHOBHEIC
TIOHATHS U ONIPENICIICHHUSL.
[MpuHOUTIBI KITacCUPHUKAITN
o | TMOIMMEPOB. Baxwneiimue kinaccsl U 2 16
MPEACTABUTEIN IPUPOTHBIX H
CHHTETHYECKHUX ITOJMMEPOB.
XapaKTepUCTUKH H30JIUPOBAHHBIX
3 Makpomosekys. [lepBudnas 2 16
XUMHAYECKas CTPYKTYpa.
CrepeoXuMusi MaKPOMOJIEKYII.
CpenHss AnuHa 1enu (Cp. CTeneHb
MOJMMEPHU3AIINH, CP.
4 MOJICKYIISIPHBIE MACCEL, 2 16
MOJICKYIISIPHO-MaCCOBBIE
pacmpeeseHus1, CocoObI
onpenenennss MM u MMP).
5 KoHnpopmanun MakpoMOJIEKyJI. 2 16
' ['mOKOCTh MaKPOMOJICKYIL.
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MojenbHbIe MPEICTABICHHS.
KongpopmanroHHas cTaTHCTHKA.
KonnyecTBeHHBIE XapaKTePUCTHKH
ruokoctu. [Tonsitre o
cratrcThaeckoM cermente. CBs3b
THOKOCTH C XMMHYECKHM
cTtpoeHueM lueneit.

PacTBopBI TOITUMEPOB.
OCo0eHHOCTH PacTBOPOB
noauMepoB. TepMoarHAMUKA
pPacTBOPOB MOJUMEPOB. Y paBHECHHE
COCTOSTHHS paCTBOPOB. ®-yCIIOBHSI.

1-6

Kondopmarim MakpoMOJIeKyI B
pactBope. CterneHb HaOyXaHuUs
KiIyOka. KoHmeHTpannoHHsIe
pexumbl pacTBopoB. dDazoBie
PaBHOBECHSI B paCTBOpax
HIOJIMMEPOB.

1-6

TCCThI

l'unpoarHamuka pacTBOPOB
nonumepoB. IIpakTuueckoe
HCIOJIb30BaHUE BUCKO3UMETPHH.

1-6

[TommmepHsie Tena. ArperaTHsie U
(ha30BBIE COCTOSIHUSI ITOJIMMEPOB.
HanmounexyinsipHas cTpyKkTypa
aMOp(HBIX U KPUCTATUTMICCKUAX
nojauMepoB. OpueHTHPOBaHHOE
COCTOSIHHE.

1-6

10.

DU3NYECKUE COCTOSIHUS aMOP(HBIX
nmoauMepoB. TepMoMexaHNIECKUN
METOJ] HCCIICZIOBaHUS.
TepMoanHAMUKA CTEKIO00Pa3HOTO
U BBICOKORJIACTUYECKOT O
cocTosiHuSA. Bs3ko-Tekydee

1-6

TECThI
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COCTOSIHUE MTOJIUMEPOB.
[TnacTruKanus moIMMEpPOB.

11.

PenakcannoHHbIe sSBICHUS B
Je(pOopMaIMOHHOM TIOBEJICHUT
HIOJINMEPOB.

10

1-6

Brinyxaennas
3JIACTUYHOCTb.

12.

HpI/IHI_II/IHBI CHUHTE3a MOJINMEPOB.
HOJ’II/IMCpI/BaLII/IHZ TCPMOJUHAMHKA
1 MCXAaHNU3MbI IIPOLICCCOB.

13.

PanukanpHas monumepu3anusi.

10

1-6

MexaHu3m u
KHHCTHUKA
DJIEMEHTAPHBIX
CTaJui mporecca.

14.

BrIBOJ KMHETHYECKOTO YpaBHCHUSA
JJIs1 CKOPOCTH IMpoLecca U CTCIICHU
MOJIMMCPU3ALINH.

1-6

15.

PagukanpHas COITIOJIMMEPU3ALIUA.
BriBog YPaBHCHUA COCTaBa.

4,8

Koncrantsl

COITOJIMMEPU3ALUH.

16.

Honnas nonumepuzanus. Buasl
HOHHOM NOJIMMEPU3ALIHH.
KatnonHas, aHmoHHas
nonmMepu3anusi. Kunernka n
MaKpOKHWHETHKA MPOIIECCOB.

1-6

17.

[IpuHLIMIBI CUHTE3a
CTEpPEOPETYIISIPHBIX MTOJUMEPOB.

10

Honno-
KOOpAMHAIIMOHHAS
MIOTUMEPU3ALIUS.

18.

be300pEIBHEIEIONNMEPH3AIIIOHHEIE
IIPOLIECCHI.

1-6

19.

TTonmukonmeHcamus.
Knaccudukamus nporeccos
NOJUKOHICHCAIWN.

1-6

20.

TepmoanHaMuKa
nonmkoHAeHcanuu. OOparumas u
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HEeoOpaTUMast TIOJTMKOHICHCAITHS.
Monekynspabie Maccbl 1 MMP B
Ipoleccax NOJMKOHICHCALUH.

21.

Texnuka 0esonacHocTH padoThl B
JlabopaTopuu

1-6

22

Omnpenenenne KavyecTa
PaCTBOPHTEJISI METOAOM
HaOyxaHus. OnpeneseHue
CTeNeHN CIIMBKH Pe3HH

12

1-6

JOITYCKH K pa60TaM,
OTUCT

23

OmnpenesieHne Ka4yecTBa
pacTBOpHTeJIS METOAOM
BHCKO3MMeTpuu. Onpenenenue
MOJIEKYJISIPHOI Macchl MoJMMepa
MeT0J0M BHCKO3MMeTPHH

14

1-6

24

OmnpenesieHne YNCJIa H Pa3MeEPOB
HAJIMOJIEKY.ISIDHBIX 00pa30BaHuUii
B pacTBOpe MoJUMepa
OnpenesieHHe MOJIEKYJISIPHOI
Macchl MOJIMMEPA MeTOI0M
CIEKTPa MYTHOCTH

14

1-6

JIOTTYCKH K
paboTamMoTueT

25

ITocTpoeHnue KpUBOI MOJI3y4eCTH
H3y4yenne pesakcanuu
AeopMaliy HA IIacCTOMETpe

14

1-6

JIOIYCKHU K
paboramoTueT

26

OnpegesieHne TeMIepaTyphbl
CTeKJOBAHMS MOJIMMepa
ANUJIATOMETPHYECKHM MeTO0M
Onenka 3¢ppexTUBHOCTH
JEeHCTBHUS IVIaCTH(PHKATOPA

14

1-6

JIOTTYCKH K
paboTraMoTyeT

Bcero yacos:

40

76

34,8
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IIpunoxenne Ne 2

PEMTUHI-TUIAH JACHUATIIAHBI
PedTHHI-TUIaH TUCIHUILIMHBI
BBICOKOMOIEKYIISIPHBIE COCANHEHMS
nporpamma crnenuagutera 04.05.01. ®ynnamMeHTaIbHAS U NPUKJIAAHASA XUMHSA

Bunbl yueoHoii nessterbHocTu | bain 3a Yucao Bamer
CTyAeHTOB KOHKPCTHOC | 3a/aHHH MunnmaneHelii | MakcuManbHbIN
3aJaHue 3a CEMeCTp
Mopayas 1
Texymuii KOHTPOJIb
1. momyck k labopaTopHOH 2 5 0 10
pabote
2. oTyer 3 5 0 15
Py0exHbIli KOHTPO.Ib
1. TecToBble BOIIPOCH 1 25 0 25
Moagyas 2
Texkymuii KOHTPOJIb
1. gomyck K 1ab0paToOpHO 2 5 0 10
pabote
2. oTyer 3 5 0 15
PyOGexHbIli KOHTPOJIb
1. TecToBbIe BOIPOCHI 1 25 0 25
IoompuTeabHbIe 6a1JIbI
1 .BBICTYIIJIEHHE Ha 1 0 10
KOH(epeHIINU
IMocemaemocThb (02/ILI BBIYMUTAIOTCS U3 001eli CyMMbI HA0OpPAHHBIX 02J1J10B)
1. TIlocemenue 0 -6
JICKIIMOHHBIX 3aHATUI

U TOroBsIii KOHTPOJIB

1. 3auer 0 0




PEUTUHI-IJIAH JUCLUILIAHBI
PeliTHHI-IVIaH IMCUMIIIMHBI
BricokomonekysipHbIe COeAMHEHUS
nporpamma cnenuaaurtera 04.05.01. dynnaMenTanabHasi M NPUKIATHAS XUMHUS

Bujabl yueOHoii 1esTeJIbHOCTH bann 3a Yucno Bauisl
CTYeHTOB KOHKPETHOE 3ajaHuii 3a Munumanebiii | MakcuManbHbIH
3a/1aHHe ceMecTp
Moayas 1
Texkyumuii KOHTPOJIb
1. AynurtopHast paboTta (JOImycKH K 2 5 0 10
11a00paTOpPHBIM paboTam)
2. lomarunue 3ananus (opopmieHue 1 5 0 5

11a00paTopHBIX paboT)

Py6e:kHblii KOHTPOJIb

1. TecToBbIE 3aaHUs 1 20 0 20
Bcero 35
MopayJib 2
Texyuuii KOHTPOJIb
1. AynuropHast paboTa (JOImycKH K 2 5 0 10
J1a60paTOPHBIM paboTam)
2. lomamnue 3ananus (ohopmiieHne 1 5 0 5

11ab0paTopHBIX paboT)

PyGe:xHblil KOHTPOJIL

1. TecToBBIE 3aHaHuUsI 1 20 0 20
Bcero 35
IMoowmpuTebHbIe 6B
1. CryneHueckas oJMMIIuaga 0 5
2. IlyGnukanys crarei 0 3
3. Yuactue B KOH(pepeHIHI 0 2
Bcero 10
IocemaemMocTh (6a/1/1bl BBIYUTAIOTCSH M3 00111el CyMMBbI HAOPaHHBIX 02J1710B)
1. TloceleHue JIEKIMOHHBIX 0 -6
3aHATHH
2. Tlocenienune 1abopaTopHBIX 0 -10
3aHATUHN

HTOoroBblii KOHTPOJIb

1. Dx3amen | 0 30




