AHHOTanus K padoyeii nporpaMmme JHCHHILIHHBI
«Xumusm»

IleJb AMCUMIIHHBI

Llenbto mpenojaBaHusi AUCUUIUIMHBI «XUMUS» SBISETCS OCBOCHME OCHOBHBIX
MOJIOKEHUM XUMHMH, 3aKOHOMEPHOCTENW NMPOTEKAHUSI XUMUYECKUX IPOLIECCOB, a TAKKE
MOJrOTOBKA CTYJEHTOB K YCBOEHHUIO OOILIMX E€CTECTBEHHOHAYYHBIX M CIELUATBHBIX
JUCIUILIMH.

3anaun H3Y4YCHUHA TUCHHUIIINHBI

- U3YYHUTh TEOPETUYECKUE OCHOBBI MPOTEKAHUSA XUMUYECKUX MPOLIECCOB, UX MEXAHU3MBbI
1 CrI0COOBI BIMSIHUS HA HUX;

- ¢()OpMHpOBATH Yy CTYACHTOB MPEACTABICHUS O JUCIIEPCHBIX CUCTEMAX U PACTBOpax U
[poLeccax, NPOTEKAIIIMX B HUX;

- paccMOTpeTh NMpUMepsl (a30BbIX MPEBPALLEHUI;

- U3YYUTh KJIACCU(PHUKALIMIO, HOMEHKIIATYPYy U CBOWCTBA HEOPTaHUUECKUX BEIIECTB,;

- ¢(hopMUpPOBATh y CTYACHTOB MPEACTABICHHUS 00 OCHOBHBIX METOJaX aHAJIM3a.

- M3YyYEHHE XUMHUYECKHUX CHCTEM M CTPOCHME BEILECTBA HA PAa3HBIX YPOBHAX €ro
OpraHu3aLny;

- U3YYEHUE DHEPIreTUKU XUMHUUYECKUX TMPOLIECCOB, PEAKLIUOHHON CIIOCOOHOCTH BEILECTB,
3aKOHOMEPHOCTEN MPOTEKAHNUSA XUMUYECKUX PEAKIUii;

- U3yYEHHE 3aKOHOMEPHOCTEN MTPOTEKAHMS JIEKTPOXUMUYECKHUX ITPOLIECCOB;

- O3HAaKOMJIEHHE C (PU3MKO-XMMMUYECKMMM CBOMCTBAMH MATE€pPHUAJIOB, NPUMEHAEMBIX B
TOPHOM NPOMBILILJIEHHOCTH;

- OBJIAZICHUE TEXHUKOM XMMHUECKMX pacyeToB, MeToJaMH OOpabdOTKM JaHHBIX
XUMHUYECKOT0 IKCIIEPUMEHTA,

- OBJIQJICHUE TEXHUKOH XMMHMYECKUX JKCIIEPUMEHTOB, BbIPA0OTKA YMEHMs MPABUIILHO
BBIPA3UTh PE3YJILTAT IKCIIEPUMEHTA B MMCbMEHHON U YCTHOM peYn;

- pa3BUTHE YMEHHUSA YYUTHIBATH DKOJIOTMYECKHE ACIEKTHI MCIIOJIB30BAHUS Pa3IuYHBIX
BEILIECTB U TEXHOJIOTUI;

- IOArOTOBKA CTYJEHTOB K YCIEIIHOMY YCBOCHHIO MOCAEAYOLIUX JUCLUIIINH.

Komnerenuuu, popMupyembie B pe3yJibTATe 0CBOCHHUS AUCHHILIHHbI
OIlIK-4.1
Knaccupuuupyer BbisiBJIeHHbIE (PU3UUECKHE M XUMHUUECKHE TPOLIECCHI, TPOTEKAOIINE
Ha 00bEKTE MPO(PECCHOHATILHON AESITETLHOCTH.
OIIK-4.2
[TpumensieT s pemeHus 3aaa4 npo(ecCHoHaNIbHON AeATeNbHOCTH (DyHIaMEHTaIbHbIE
3aKOHBI, OMMCBIBAIOIINE U3YyYa€Mblii TIPOLIECC UJTH SIBJICHHE.
OIlK-4.3
Pemiaer 3a1auu o MHTErPUPOBAHUIO TEXHOJIOTHI 10OBIYHM MOJIE3HBIX HCKOMAEMBIX 110
KPUTEPUIO NOJHOTHI OCBOCHHUSI T€OPECYPCOB.
OIIK-18.1
dopMynupyeT LeNH, 3a/1a41 UCCIIET0BAHUSL.



OIlK-18.2

[Tons3yeTcst MeTO1aMU MaTEMAaTUYECKOM CTATUCTUKU AJ11 00pabOTKY U aHAIM3a
pE3yNAbTATOB HIKCIIEPUMEHTA.

OIIK-18.3

[TpumeHsieT KpUTEpUM CpaBHEHHS J7Ist 0OOOCHOBAHMS CTEMEHU TOYHOCTH KOHEUHOTO
pe3ynbTara.

OIIK-18.4

Pe3romupyer nosyuyeHHyo HH()OPMALIUIO IPU ITPOBEAEHUH UCCIIEN0BAHUI O0BEKTOB
npo(heCCUOHANIBHOMN I€ATEIBHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB.

Pa3zaennl AUCIHUNIITHHBI

OCHOBBI XUMHUYECKOI TEPMOJIMHAMMKH

XuMmuyeckast KWHETUKa, kaTtanu3. PaBHoBecue: xumuueckoe U (pazoBoe
Ctpoenue aroma. XUMHUYECKas CBA3b.

PactBopsI

OKHCUTETEHO-BOCCTAHOBUTEINIBHBIE PEAKIIUH. DIEKTPOXUMHUUECKHAE CUCTEMBI
JucnepcHele cucrembl. Konnonanbie pacTBOPSI

CBoiicTBa HEMETAIIIIOB

Meranisl

Wnentudukaiys BEIIECTBEHHBIX 00bEKTOB, AIEMEHThI XUMHUYECKOTO aHAJIM3a.



MHUHOBPHAYKH POCCUHU

IOro-3anaanerit rocy napcTBenHbIit yHuBepcuTeT

YTBEPX]JIAIO:
Hexan dakynbrera
CTPOUTEJILCTBA U APXUTEKTYPBI

(Haumenoseanue gh-ma noanocmeio)

E.I". [TaxomoBa
uyuanvl, pamunus)

44 2021r.

(no

« 31 »

PABOYAS TTPOITPAMMA JIUCLIUTTIJIMHBI

Xumus

(Haumenosanue oucyunIuHs)

OIIOIT BO 21.05.04 TI'opxoe meno

WUPP CO2NACHO U HAUMEHOBAHUE HANPABIEHUS NOO20MOBKU (cneyuansnocmu)

HanpaBJIeHHOCTS (crenuanu3anus)  «OboraiieHne moae3HbIX UCKOMAeMbIX)

HauMeHo6anue anpasienHocmu (npoguis, cneyuarusayuu)

dopma obydenus 3a04Has
(ounasn, ouno-3aoynan, 3aounas)

Kypcek — 2021
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1 Heap u 3apaum qucuunanHbl. IlepedeHs miiaHupyemMsIx pe3yabTaToB 00y4e-
HMA M0 JMCUMILINHE, COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHS OC-
HOBHOI nMpogeccnoHaILHOM 00pa30BaTeJIbHOI MPOrPAMMBI

1.1 Heap 1uCUMIINHBI

[enbro mpernoaBaHus TUCIUILTHHBI « XHUMUSD» SBIISIETCSI OCBOCHUE OCHOBHBIX ITOJIOKCHUI XUMHH,
3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMHUYECKHX IMPOIECCOB, a TaKXKE MOJATOTOBKA CTYACHTOB K YCBOCHHIO
OOIINX €CTECTBEHHOHAYYHBIX U CIIEIUAIBHBIX TUCIIHILIHH.

1.2 3agayu u3ydeHus QU CHUIINHbBI

- U3YYHUTh TEOPETUYECKHE OCHOBBI MPOTEKAHUS XUMUYECKUX MPOIIECCOB, UX MEXAHU3MBI U CIIOCOOBI BIIU-
SIHUS HA HUX;

- cOpMHPOBATH Y CTYJCHTOB MPEACTABICHUS O TUCIIEPCHBIX CHCTEMaxX M PacTBOPAx M MpoIeccax, Mpo-
TEKAIOIINX B HUX;

- paccMOTpeTh MpUMeEpHI (Ha30BBIX MPEBPAIICHUH;

- U3YYUTh KJIaCCU(PHUKALINIO, HOMEHKJIATYpy U CBOMCTBA HEOPTaHUYECKUX BELIECTB;

- ¢(OpMHUPOBATh y CTYJCHTOB MPEACTABICHUS 00 OCHOBHBIX METOJIaX aHAIIN3A.

- U3y4YCHHE XMMUYECKUX CUCTEM U CTPOCHHE BEILIECTBA HAa PA3HBIX YPOBHAX €0 OpraHu3aluy;

- W3Y4YEHHME HHEPreTHKU XMMHUYECKUX IPOLECCOB, PEAKIIMOHHOM CIIOCOOHOCTU BEIIECTB, 3aKOHOMEPHO-
CTEH MPOTEKAHUSI XUMUYECKHUX PEaKIIM;

- U3y4YEHHE 3aKOHOMEPHOCTEH ITPOTEKAHNUS IIIEKTPOXUMHUUECKHUX ITPOLIECCOB;

- O3HAaKOMJIEHHE C (PU3UKO-XUMHUYECKUMH CBOWCTBAMU MAaTEpUAJIOB, IPUMEHSIEMbIX B TOPHOW MPOMBIII-
JICHHOCTH;

- OBJIaJICHHE TEXHUKOM XMMHUYECKUX PAcYeTOB, METOJIaMH 00paOOTKHU JaHHBIX XUMHUECKOTO SKCIIEPUMEH-
Ta;

- OBJIaJICHHE TEXHUKOW XUMHUYECKUX SKCIIEPUMEHTOB, BbIPA0OOTKA YMEHUS MPABUIIBHO BBIPA3UTh pe3yJIbTar
JKCIIEPUMEHTA B IMCbMEHHOMN U YCTHOM peuu;

- pPa3BUTHE YMEHMs YUMTBIBATh DKOJIOTMUYECKUE ACIEKThI UCIIOJIB30BAHUS PA3IMYHBIX BELUIECTB U TEXHO-
JIOTHIi;

- IOArOTOBKA CTYJAEHTOB K YCIEIIIHOMY YCBOCHMIO IOCIEAYOIIUX IACLHAILINH.

1.3 Ilepedensb MIaHMPYEMBbIX Pe3ya1bTATOB 00y4eHHS N0 AUCHHUILIMHE, COOTHECEHHBIX € IJIa-
HUPYEeMbIMH pe3yJ1bTATAMM OCBOEHHUSI OCHOBHOMH NpodeccuoHATbHONH 00pa3oBaTeIbHON NMporpam-

MBI

Tabnuna 1.3 — Pe3ynpTaThl 00y4eHUs MO TUCITUTLINHE

ITnanupyemvle pezynvmamoi oceoenus ochognou | Koo u naumenosanue un- ITnanupyemvle pezynvmamol 00y4eHus
npogheccuoHanvbHoU 00paz08amenbHol Npo- ouKamopa 00CmudACeHUsl no oucyuniune, COOmHeceHuvle ¢ UHOU-

2pammpl (KOMREMEHYUU, 3aKPENIeHHble 3a OUC- | KOMNEMEHYUU, 3aKPenieH- | Kamopamu O0CMUICEeHUsE KOMIEeMeHYUll
YUNIUHOU) HO20 3G OUCYUNTIUHOU

K00 komnemen- | Haumenoeanue xomnemen-

yuu yuu

OIIK-4 Cnocoben ¢ ecrtectBeH- | OIIK-4.1 3namp: XMMHAYECKHE 3aKOHBI, 3a-

HOHayuyHbIX  no3unuid | Knaccugunupyer BbI- | KOHOMEPHOCTH, 0COOEHHOCTH

OIICHUBAaTh  CTPOCHHUE, | SBICHHBIC (PU3MUECKHUE | MPOTCKAHUSI XUMHYECKUX IIPO-
XUMHUYECKU M MHHE- | U XHMHYECKHE TPO- | [IECCOB U SBJICHMI, UX KiIacCupu-
pa’bHBIA COCTaB 3€MHOM | LIECChI, MPOTEKAIOIINUE | Kalluu

KOpbl,  Mopdomorude- | Ha 00bekTe Ipodeccu- | Ymems: BBHISBIATH XUMHUYECKUE
CKHE€ OCOOCHHOCTHM U | OHAJIbHOM JEsTeNIbHO- | MPOLIECChl CPEau MPOTEKAIOIINX
TEHETUYECKUE THUIIBI ME- | CTH Ha 00bekTe mpodhecCHOoHATBHOM
CTOPOXKJICHUN TBEPIBIX JIEATEIIbHOCTH, ONPENENATh HX
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Inanupyemvie pesynbmamol 0C60€HUSA OCHOBHOU
npogeccuoHanbHol 06pazoeamenbHoOU NPo-
epammul (Komnemenyuu, 3aKpenieHHvle 3d Ouc-

YUNIuUHoU)

KOO KOMNemen-
yuu

Haumenosanue xomnemen-
yuu

Koo u naumenosanue un-
ouKamopa 00CmuACeHUs.
KOMNemeHyuu, 3aKpenieH-
HO020 34 OUCYUNIUHOU

Inanupyemvle pezynvmamol 00yueHus:
no oucyunIuHe, COOMHeceHHble ¢ UHOU-
Kamopamu 00CMuiCceHUsi KoMnemeHyull

IIOJIC3HBIX HCKOIIACMBbIX
NpHU PEIICHHH 337ad 10
palluOHaJIbBHOMY W KOM-
IUICKCHOMY  OCBOCHUIO
reOpeCcCypCcHOro  IMOTEH-
uaa Heap

KIACCU(UKALNMOHHYIO  TIPUHA-
JIEKHOCTh, UCXOIS W3 TPHHATOU
XUMHYECKOH Kiaccuukanum
Bnaoemo (unu Hmemsb onvim Oe-
AmMenbHOCmMu): HABBIKAMU IIPH-
MEHEHHSI XHMHYECKUX 3HAHHH,
aHaJM3a MPOTEKAOIIET0 Ipolec-
ca, a Takke KJacCUu(PUKaIMOHHYIO
MPUHAJIKHOCTh  BBISIBIEHHOTO
XUMHUYECKOTO ITpoliecca

OIIK-4.2

[MpumensieT ms pere-
HUS 3amad npodeccu-
OHAJIBHON JEATEeNbHO-
ctu  (QyHIaMeHTa b-
HBIC 3aKOHBI, OIHCHI-
BAIOIIME  M3Yy4acMbIH
MIPOLIECC WX SIBIICHHE

3name: pyHnameHTaNbHBIE 3aKO-
HbI, 3aKOHOMEpPHOCTU OOIIel u
HEOPTaHMYECKON XWMHH, OCHOB-
HbI€ TMOHSTHS, MaTeMaTHYECKHi
anmapatr OCHOBHBIX Pa3JIelIOB XH-
MU

Ymemsp: npumMeHATH 3aKOHBI U
3aKOHOMEPHOCTH XUMHYECKON
HayKd JUIS TIPOBEICHHS aHAIHM3a
CUTyallMi, BO3HUKAIOIIMX B IPO-
(deccruoHaNbHOM  JIESITENILHOCTH,
npejiaraTh BO3MOXKHbIE BapHaH-
THI PELICHHs IIOCTABJICHHON 3a/a-
qu

Bnaoemo (unu Umems onvim oOe-

AMENbHOCIU):
Hasbikamu IMPOBCACHUA XUMHUYC-
CKMX  pacyeToB, COCTaBJICHUS

CXEM pellleHus 3aj1au npodeccuo-
HAJIBHOW JeATENbHOCTH

OIIK-4.3

Pemaer 3amaun mo uH-
TErPUPOBAHUIO TEXHO-
JIOTUH JOOBIYM IOJIE3-
HBIX HMCKOIIAEMBIX IO
KPUTEPUIO  TOJHOTHI
OCBOCHHUS TE€OPECYPCOB

3namb: XUMUYECKHE aCIEeKThI
TEXHOJIOTHI JTOOBIYM  ITOJIE3HBIX
HCKOITaeMBIX

Ymemp: BBISBIATH XUMHUYECKYIO
COCTABJISIIOLIYI0 B TEXHOJIOTHYE-
CKHUX TIpoleccax Mo0bluU MoJe3-
HBIX HCKOIAEMBbIX W TMpeajiarath
pEIIeHus ¢ MO3ULUU XUMHH T10 UX
WHTETPUPOBAHUIO

Bnaoemov (unu UHmems onvim Oe-
AMENTbHOCMU):

Hasbikamu 00paboTku uHpopMma-
AU TEXHOJIOTHA HOOBIYM I10JIE3-
HBIX HCKOMAEeMbIX, TMpeaiarath
CIOCOOBI pEIIeHHs 3a/1a4d 10 WH-
TErPUPOBAHUIO TEXHOJOTHH JI0-
OBIYM  IOJIE3HBIX HMCKOIACMBIX,
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Inanupyemvie pesynbmamol 0C60€HUSA OCHOBHOU
npogeccuoHanbHol 06pazoeamenbHoOU NPo-
epammul (Komnemenyuu, 3aKpenieHHvle 3d Ouc-

YUNIuUHoU)

KOO KOMNemen-
yuu

Haumenosanue xomnemen-
yuu

Koo u naumenosanue un-
ouKamopa 00CmuACeHUs.
KOMNemeHyuu, 3aKpenieH-
HO020 34 OUCYUNIUHOU

Inanupyemvle pezynvmamol 00yueHus:
no oucyunIuHe, COOMHeceHHble ¢ UHOU-
Kamopamu 00CMuiCceHUsi KoMnemeHyull

onuvpasCb Ha 3HAHHUA B o0Jractu
XUMHNHN

OIIK-18

Crnoco0eH y4acTBOBaTh
B MCCJIEZIOBAHUSX 00b-
€KTOB PO eCCHOHATb-
HOM JeITeNbHOCTH U UX
CTPYKTYPHBIX dJIEMEH-
TOB

OIlK-18.1
DopmyIupyeT e,
3aJ1a4M UCCIIE0BAaHUS

3namp: XUMHUYECKHE CBOMCTBA U
3aKOHOMEPHOCTH  IPEBpaICHUS
BEILECTB, MO3BOJISIIOLIUE TPEATO-
JlaraTh BO3MOXKHOCTH HCCIIEI0Ba-
HUSA

Ymems: dopmynupoBaths 1€Nb
HCCIICAOBAHUS, CBI3aHHOIO C XH-
MHMYECKOH NesTEeIbHOCTH, BbIJE-
JISTh 3aJa4d HCCICAOBAHUS, I103-
BOJISIIOIINE JOCTUTHYTH IOCTaB-
JICHHO LIeIn

Bnaoemo (unu Hmemsb onvim oOe-
AmeabHOCMU): aHa3a YCIOBUHN
HCCIIEN0BAaHMUs, ITOCTAHOBKH IIEJIN
M 3aJ1a4 MCCJICIOBaHKUA B 00JIacTu
XAMUHU

OIIK-18.2
[onmp3yercst MmeTonaMu
MaTEeMaTHYECKOM CTa-
THUCTUKH JIJ1s1 00paboT-
KW U aHAJIA3a PE3yIib-
TaTOB YKCIIEPUMEHTA

3namp: HEKOTOpPBIE METOIBI CTa-
TUCTUYECKOU 00pabOTKH M aHAJIH-
32 XUMHUYECKOTO SKCIIEPHUMEHTA
Ymems: npuMeHaTs METOABI CTa-
TUCTHYECKOW 0OpabOTKH B XMMH-
YeCKOM JKCIIEpUMEHTE, B TOM
yucie B oOmactu  mpodeccuo-
HATBHOU JESITeTbHOCTU

Bnaoemo (unu Umems onvim oOe-
AmenpHoCcmMu): HABBIKAMU TIpU-
MEHEHHUSI CTAaTHCTUYECKUX METO-
JIOB JUIs1 00pabOTKH pe3yibTaToB
XUMHYECKOT'0 IKCTIEPUMEHTA

OIIK-18.3
[IpumensieT kputepun
CpaBHEeHMs 1 000C-
HOBAHUS CTETIEHU TOY-
HOCTH KOHEYHOTI'O pe-
3yJIbTaTa

3nams: HEKOTOpBIE KPUTEPUU
CpaBHEHHSI JUIsI 0OOCHOBAHHUS CTe-
MEeHU TOYHOCTH KOHEYHOTO pe-
3yJbTaTa

Ymemsp: BuIOUpaTh KpuUTEpHUH
CpaBHEHHSI JUIsI 00OOCHOBAHHUS CTe-
MEeHU TOYHOCTH KOHEYHOTO pe-
3yJIbTaTa

Bnaoemov (unu UHmems onvim Oe-
sAmenbHOCmu): HABBIKAMH TIPH-
MEHEHHUS KPHUTEPUEB CpPaBHEHUS
IS 00OCHOBAHWS CTEICHH TOY-
HOCTH KOHEYHOTO pe3ybTara

OIIK-18.4
Pesromupyer nomy-
YEHHYIO WH(OPMAITHIO

3namb: OCHOBHBIE 3aKOHBI XH-
MHUH, XMMHUYECKHE CBOICTBa Be-
IIECTB, MO3BOJISIIOIIME 00pabaThI-
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ITnanupyemvle pezynvmamoi oceoenus ochoenol | Koo u naumenosanue un- Inanupyemvle pezynvmamol 00yueHus:
npogheccuoHanbHoU 00pa308amenbHoU NPo- ouKamopa 00CmuACeHUs. no oucyuniune, COOmHeceHuvle ¢ UHOU-
2pammbl (KOMHEMEHYUU, 3aKPENIeHHble 3 OUC- | KOMNEMEHYUU, 3aKPenien- | Kamopamu O0CMUICEeHUsE KOMNEeMeHYutl
YUNIuUHoU) HO20 30 OUCYUNTUHOU
K00 komnemen- | Haumenosanue xomnemen-
yuu yuu
IIpY IIPOBEICHHUU HC- BAaTb PpE3yJbTaTbl XUMHUYECKOIO
CJ'IeI[OBaHI/Iﬁ 00BEKTOB OKCIICpUMCHTAa MW BBIACIATE OC-
npogeccuoHaTbHON HOBHBIE PE3yJIbTaThI
ACATCIIBHOCTH U UX Ymuems: O6pa6aTBIBaTB IIOJIY4CH-
CTPYKTYpPHBIX DJIEMEH- | Hyl0 MH(GOpPMAlHIO, BBIICIATH
TOB rIaBHOC M [OC€JIaTb COOTBETCTBY-
HOIUC BbIBOABI U3 JaHHBIX, ITOJY-
YECHHBIX B XOJ€ XHMHYCCKUX HC-
CJICIOBAHMIA.
Bnaoemos (unu Hmemsb onvim Oe-
AmenvbHOCmMu): HaBBIKAMU 0O0pa-
OOTKH U MNOABCACHUA PE3YyJIbTATOB
XUMHNYECKOI'O UCCIICA0BaHUA

2 Yka3aHue MecTa JUCHMILUIMHBI B CTPYKType 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumimHa «XuMHsS» BXOIUT B 00s3aTelIbHYI0 4acTh Onoka 1 «JucuuIuivHel (MOAYIN») Oc-
HOBHOI mpodeccHoHanbHOM 00pa3oBaTenbHOI MporpaMmbl — IporpaMmel criermanutera 21.05.04 Top-
HOE J1eJ10, HalpaBiIeHHOCTh (cnenuanuzanus) «OoOoraiieHue IMOJe3HbIX HCKOMaeMbIX». JlucuumianHa
n3yuaercs Ha 1 kypce B 1, 2 cemecTpax.

3 O0beM TMCUMIUIMHBI B 32aYeTHBIX eIMHUIAX ¢ YKA3aHUEM KOJIMYecTBa aKa-
AeMHUYECKHUX WJIH aCTPOHOMHMYECKHMX 4YaCOB, BbIICJCHHBIX HA KOHTAKTHYI padoTy
o0yyawiuuxcsl ¢ npemnoaasarejeM (10 BHIAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSI-
TeJbHYI0 padoTy 00y4arommXxcst

O6mast Tpyn0EMKOCTh (00BEM) AUCIUTUTMHBI COCTABIISIET 9 3aUeTHBIX eauHUI (3.€.), 324 akaneMu-
YEeCKUX yaca.

Taomuua 3 — O0BEM TUCLUILUIAHEL

Bunbl yue6HoI paboThl Bcero, gacos
OOu1ast TpyA0EMKOCTh IUCIUIIIIUHBI 324
KonrakTHas pabora oOydarommxcs ¢ MpernojaBaTesieM IO BUJAM YYEOHBIX 26.22
3aHTHI (BCETO) ’
B TOM YHUCIIE!
JICKITIH 4
1a00paTOpHbIE 3aHATUS 10
MPAKTUYECKUE 3aHIATUSI 12
CamocrosTenbHas paboTta 00ydaronuxcs (BCero) 284,78
KoHnTponib (moAroToBka K sk3aMeHy) 13
KonTaktHas pabota no npomexxyrounoit arrecranuu (scero ATTKP) 1,22
B TOM YHCIIE!
3a4eT 0,1
3a4eT C OLEHKOU HE NMpeTyCMOTPEH
KypcoBasi paboTa (TIpoeKT) HE MIPEAYCMOTPEHA
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9K3aMeH (BKJIFOYasi KOHCYJIbTAIUIO TIEPE]T YK3aMEHOM )

0,12

4 Coaep:xxaHue IMCUMIUVIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3gejaM) C
YKa3aHMEM OTBEJACHHOI'0 HAa HUX KOJMYECTBA aKaJeMHYeCKMX YaCOB M BHI0B y4eO-

HBIX 3aHATHH

4.1 Conepxanue IMCUUILIHHBI

Tabmuna 4.1.1 — Coaepxanue TUCIUILINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3zeiiam)

CHE: XUMHUYIECKOE U
(hazoBoe

Ne | Pazgen (Tema) nuciu-
( ) Conepxanue
n/a [UIAHEI
1 2 3
1 cemectp
Xumuueckasi cucteMa. BHyTpeHHsIs1 sHeprusi. DHTANIbIUA BeliecTna. Ter-
.. | ToBoIt ekt xumMrueckoi peaknuu. 3akoH ['ecca. Bropoe Havyano tep-
OCHOBBI XUMHUYECKOU N
1. MOAMHAMUKH. DHTponus. M300apHO-HU30TEpMUYECKUN TTOTSHITMAN (dHEp-
TEPMOJIMHAMUKH o
rusi ['u66ca). smenenne snepruu ['nd6ca cucteMbl Kak KPUTEPH caMoO-
MIPOU3BOJIbHBIX MPOIECCOB B 3AKPBITHIX CUCTEMAX.
CKopocTh XUMHYECKUX peakiuii. MeTo bl ee HaOMIOICHHS U U3MEPEHUS.
®akTOpbl, ONPENEIAIOIINE CKOPOCTh PEaKIUKU. 3aBUCUMOCTh OT TIPUPOJIbI
KOMITOHEHTOB, MX ()a30BOr0 COCTOSIHHS, KOHIICHTPALIUMU, TEMIEPaTyphl.
Oneprus aktuBaiuu. Katanus. ['OMOreHHbIM M T€TEPOreHHBIM KaTallus.
XumMuyeckass KHHETH- | MexaHn3M KaTalTuTUYECKUX peakunil. DepMeHTaTUBHBIN KaTalu3.
2 Ka, katanu3. PaBHoBe-| TepMoanHamMuueckoe paBHOBECHE - HEYCTOMUMBOE, MEeTacTabUIIbHOE, CTa-

omneHOe. OOpaTuMbie U HeoOpaTHMble XUMUYECKHEe peakimuu. KoHcTanTa
paBHOBECHS] XUMHUYECKON peaklluu, ee CBSA3b CO CTAaHAAPTHOM CBOOOIHOMA
sHeprueil peakuuu. CMmelieHne XxuMmuyeckoro pasHoBecus. [lpunnun Jle-
[Tarense.

®dazoBeie miepexonl. [IpaBmiio ¢da3 ['nd6ca. JluarpamMmmbl COCTOSTHUS Ha
MIpUMEpPE TUarpaMMbl COCTOSTHUSL BOJIBL.

CrtpoeHue aToma.
XuMHUeCKast CBS3b.

Crtpoenue aroma. KBantoBble uncia, X (GU3UYECKUNA CMBICT U TIPEIEIIBI
n3MeHeHus. ATomHble opOutanu. [Ipunuun Ilaynu, npasuno I'ynaa. ITo-
CJIeIOBATEILHOCTH 3aMOJTHEHUSI aTOMHBIXOpOUTATICH.

[Iepuonnueckuii 3aK0oH U nepuoauyeckas cucrema snemMenros .M. Men-
JieJieeBa C TMO3WIHMM KBAaHTOBO-MEXAHUYECKOW TEOPUHM CTPOEHHUSI aToMa.
[Iepuoanueckoe N3MEHEHUE CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX COEIIU-
HEHUH.

Meron BajleHTHBIX CBsi3eil. OCHOBHBIE XapaKTEPUCTUKU XMUMHYECKOU CBSI-
3U. BaJleHTHOCTh MO METOy BaJICEHTHBIX CBA3€H. THUIBI XUMHYECKON CBSI3U
1 MexaHu3Mbl oOpa3oBanus. KoBanenTtHas cBs3b. [loHsiTue o rubpuansa-
UM DJIEKTPOHHBIX OpOuTaneil. Merammudeckas CBsi3b. 30HHas CTPYKTypa
MIPOBOJHHUKOB, MOJTYIMPOBOAHUKOB U AUAIEKTPUKOB. COOCTBEHHAsI U TPH-
MEeCHasi TPOBOJUMOCTb.

Tunel B3aumoeicTBus MoJekyn. Kpucrainuyeckoe COCTOSHUE BEIIECTBA.
THunel KpUCTAIINYECKNX pEIIETOK. PeaabHble KpUCTAILIIBL.

KomruiekcHbie coeIMHEHUS], UX COCTaB, CTPOEHUE U CBOMCTBA.
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PacTtBOpHI

PactBops! (TBepabIe, KUIKHE, Ta3000pa3Hbie). BogHbIe pacTBOPHI HEDJICK-
TPOJIMTOB U 3JIEKTPOJIUTOB, UX KOJUIUTaTUBHBIE CBOMCTBA.

Teopust snexkrtponutudeckoi auccounanuu. CTeneHb IUCCOLMALINU, €€
3aBHCUMOCTh OT pa3inu4HbIX (PakTopoB. CHUIbHBIEC U cIa0bIe SITEKTPOIIHUTEHI.
3akoH pazbasnenus Ocaibjaa. [{uccounanus BoJbl, BOJOPOIHBIN MOKa3a-
TEJlb U CHOCOOBI ero oneHKHu. VoHHbIe peakiuu oOMeHa M paBHOBECHUS B
pacTBopax JIEKTPOJIUTOB. ['UIPOIHN3 CcONeid, KOJIMYECTBEHHbIE XapaKTepu-
cTUKM Truaposnza. Pakropsl ruaposnsa. KuciIOTHO-OCHOBHBIE CBOWCTBA
BEIIECTB.

OKHCIUTEITBHO-
BOCCTaHOBHUTEIBHBIE
peakuu. DIeKTPOXHU-
MHYECKHE CUCTEMBI

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, UX CYLIIHOCTb. BaxHeil-
mue okuciutenu U BocctaHoBuTenu. Kmaccudukammss OBP. Cocrabiie-
Hue ypaBHeHuii OBP ¢ ucrons3oBaHreM MeToAa 3JIEKTPOHHOTrO OajaHca
U METOJ/la MOHHO-JIEKTpOHHOro OanaHca. IloBeneHne meramioB B arpec-
cuBHBIX cpenax. Hanpasnenue nporekanus OBP. Ilonarue 06 anextpon-
HBIX IIOTEHLMAJIaX METaJUIOB U UX M3MEpeHHue. Psan HanpsbkeHud meran-
JIOB U cieAcTBUs U3 Hero. YpaBHenue HepHcra. CtanaapTHbINA BOIOPOI-
HbI anekTpon. 'ansBannueckue. DJIC u ee M3MeHeHHe. DIEKTPOJIN3.
DNEKTPOIN3 C PaCTBOPUMBIMU U HEPACTBOPUMBIMHU 3JIEKTPOJaMH. 3aKO-
Hbl Papanes. [IpakTnueckoe NpUMEHEHNE IEKTPOIA3A.

Koppo3us MetayioB u criaBoB. XUMHUECKas KOPPO3UsL. DIEKTPOXUMUYE-
CKasi Koppo3us U (aKTopbl, BIUAIOLIME HA €€ CKOPOCTb. 3alUTa OT KOPpo-
3UH.

2 ceMecTp

JlucnepcHsle cucre-
Mbl. Komtonnnsie
pacTBOpPHI

[TonsTHS «KOMITOHEHT», «(}a3za». CrocoObl BBIPAKCHHSI COCTaBA MHOTO-
KOMITOHEHTHBIX CHUCTeM (KOHIICHTpAllMd KOMIIOHEHTOB).Buabl aucmepc-
HBIX CHUCTEM, UX XapakrepucTuku. KommougHele pacTBOpbl (3071), UX
cBoiictBa. Bunapl 30meii. CriocoObl MOTyYeHUS] KOJUIOMIHBIX PACTBOPOB.
YceToiunBOCTh KOJUIOMIHBIX pacTBOpoB. CTpoeHue muneuisl. Pazpyiie-
HUE KOJUIOUJHBIX pacTBOPOB. JI3eTTa-noreHuuai.

CBolicTBa HEMETAIIIOB

Bonopon. Ctpoenne, XuMu4ecKre CBOMCTBA, MOJTyYeHre, TPUMEHEHHE.
["anorensl. O6mas xapakrepuctuka. [IpocTbie U CIOXKHBIE COSTUHEHHUS.
Kucnopon. Ilpocteie u cnoxubie coeauHeHus. Oxcunbl. [lepoxcumsi,
Hagnepokcuasl. Cepa. [IpocTsie U cnoxHble coeaguHenus. A3ot. [IpocTsie
U cioxHele coequHeHus. Pochop. IlpocTeie U ClOXKHBIE COCAMHEHHUS.
Vrnepoa. Ilpocteie u cnoxueie coenuHeHus. Kpemuwii. Ilpocteie u
CJIOKHBIE COEMHEHMSL.

Mertanmibl

OOmast xapakrepuctuka. lllenodynble M IIETOYHO-3€MENIbHBIE METAJUIBI.
Amomunuil. [TomydeHnne, CBOMCTBA MIPOCTHIX BELIECTB U UX COCAUHEHUM.
d- DOnementsl. O6ume 3akoHomepHoctu. I'pymna VIIB, rpymma VIB,
rpynmna VIIIB, rpynna IB, rpynna IIB: momydeHnue, cBOWMCTBA NMPOCTBIX
BEILLECTB U UX COCAUHEHUN B pa3HbIX CTENEHAX OKHCIIeHHd. IlonydeHue,
CBOMCTBA, IPUMEHEHUE.

Wnentudukamnus se-
IIECTBEHHBIX 00BEK-
TOB, DJIEMEHTHI XUMU-
YECKOI'o aHaJIM3a.

DJIEMEHTHBIA M BEIIECTBEHHBIN aHaan3 00beKTOB. KauecTBEHHBINM U KO-
JIMYECTBEHHBIN aHaun3. AHAIMTHYECKHWHA CHTHAJN, KaKk HOCHTEIb Kade-
CTBEHHOW U KOJIMYECTBEHHOW MH(OpMAIMK 00 aHAIM3UPYEMOM OOBEKTE.
[TonsiTie 0 CIEM(PUIHOCTH, CEIEKTUBHOCTH M MHTCHCHUBHOCTH aHAJUTH-
YECKUX CUTHAIOB. METO/IbI MOJyUYEeHUSI aHATMTUYECKOIO CUTHAIa U U3Me-
penus ero nHTeHcuBHOCTU. Kitaccudukanmst METOI0B aHalM3a U UX Kpat-
Kasl XapaKTepUCTHUKA.




12

Tabmuua 4.1.2 — CoxepxaHue AUCIUILTUHBI U €0 METOIMYECKOe obecreueHne

DopmbI Te-
Y4eOHo- | KyIIero KoH-
No BI/II[I)I ACATCIIBHOCTHU METOAU- | TPOJA ycre- KoMIICTeH-
i Paznen (Tema) nuCUMIUIMHBI YecKue |BaeMOCTH (I10 -
Marepua-| HeACNsIM ce-
JIEK. No JIBI MecTpa)
No mip.
yac | Jao0.
1 2 3 4 5 6 7 8
1. OCHOBBI XUMHUYECKOW TEPMOIUHAMU- 1 V-1-6 PP2-18 OIIK-4
KH MV-1 OIK-18
2. |Xumuueckas KHHETHKa, KaTajau3. Pas- 1 1 Y-1-6 PP2-18 OIIK-4
HOBECHE: XUMHUUYECKOE U (ha30BOE MY-1 OIIK-18
3. |Crpoenue atoma. XUMHYECKas CBS3b 1 2 V-1-6 PP2-18 OIIK-4
MV-1 OIK-18
4. |PactBOpHI 1 1 v-1-6 PP2-18 OIIK-4
MV-1,2 OIK-18
5. |OKuCIUTEIHHO-BOCCTAHOBUTEIBHBIC 2 3 v-1-6 PP2-18 OIIK-4
peakuuu. DJIEKTPOXUMHUYECKHE CHCTe- MY-1,2 3J118 OIIK-18
MBI
Il cemectp
1. |Hducnepcuble cucrembl. KomownmHble - 1 v-1-7 PP 2-18 OIIK-4
pacTBOpHI MY-1 OIIK-18
2. | CoiicTBa HEMETANIOB 1 V-1-7 PP2-18 OIIK-4
MV-1,2 OIIK-18
3. |Metamisl 2 2 y-1-7 PP2-18 OIIK-4
MV-1,2 OIIK-18
4. |WneHtudukanus BEHIECTBEHHBIX O00b- 3 v-1-7 PP2-18 OIIK-4
€KTOB, DJIEMEHTBHl XMMHYECKOTO aHaJIu- MV-1 3J118 OIIK-18
3a
3JI — 3amuTa nmabopatopHoit padoTsl, PP- BrionHEeHNE pacueTHOI paboThI
4.2 JlaGopaTopHble H (MJIM) MPAKTHYECKHE 3aHATHSA
4.2.1 JIaGopaTopHble 3aHATHS
Tabnuua 4.2.1- JlabopaTtopHble pabOThI
Ne HanmeHoBaHue 1ab0paTopHON paboThI O06mwem, yac
1 2 3
| cemectp
1. Peakmmu nonHoro ooMeHna 2
2. OKHCANTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH. 2
Uroro 3a cemectp 4
Il cemecTp
1. CBoiicTBa COeIMHEHHH yTriepoaa U KpeMHUs 2
2. CaoiicTBa d-211eMEHTOB: JKelle3a, MeIN, IINHKA 4
Wroro 3a cemectp 6
Hroro 10
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4.2.2 IlpakTH4yecKkue 3aHATHSA
Tabmuma 4.2.2 - [IpakTrdeckue 3aHITHS

Ne HaumeHnoBaHue pakTU4YECKOIO 3aHATHS O0béM, uac.
1 2 3
| cemectp
1. | CkopocTh XUMHYECKUX PEaKIHii. XUMHUECKOE paBHOBECHE 2
2. | DIEKTPOHHOE CTPOCHHUE aTOMa 2
3. | DIEeKTPOXUMHYECKHE CUCTEMBI 2
Wroro 3a cemectp 6
Il cemectp
1. | KomtongHbie pacTBOPHI 2
2. | OCHOBHBIC XMMUYECKHE CBOMCTBA METAILIIOB 2
3. | Unentudukanms coenuaeHnidi. OCHOBHBIC MOHATHUS aHATUTHYECKONH XUMUU 2
Hroro 3a cemectp 6
Hroro 12
4.3 CamocTosiTeibHas padora cryaenTos (CPC)
Tabnuna 4.3 — CamocrosTenbHas paboTa CTyI€HTOB
Ne pas- Bpewms, 3aTpa-
ena HaumenoBanue pazziena (TemMbl) Cpox BBITION- YHMBAEMOE Ha
(remb) JVCIIATUTHHBI HCHHUS BBIIOJIHCHUE
CPC, yac.
1 2 3 4
| ceccust
1. OCHOBBI XUMUYECKOU TEPMOJIUHAMUKHU 1-2 menenu 31
5 XuMuyeckasi KWHETHKa, KaTanu3. PaBHOBecue: 3-5 nexenn 31
XUMUYECKoe U (a3oBoe
3. Crpoenue atoma. XMMHUYECKasi CBS3b. 6-9 nenenu 31
4. PacTtBopsr 10-13 nenenu 31
5 OKHUCITATEITEHO-BOCCTAHOBHUTEIBHBIC  PEaKITUH. 14-18 nenenn 33.9
DJIEeKTPOXUMHUECKUE CUCTEMBI
Il cemecTp
1. Jucnepcusie cuctembl. Kotonaeie pacTBOPHI 1-4 nenenun 32
2. CBolicTBa HEMETAJUIOB 5-8 Hemenu 32
3. Mertaiisl 9-12 wenenu 32
4 NneHTndukanus BeNeCTBEHHBIX O00BEKTOB, dIIe- 13-18 Henenn 3188
MEHTHI XUMHYECKOT0 aHaJIN3A.
Uroro 284,78

5 IlepeyeHb yueOHO-METOAMYECKOI0 o0ecneYeHHus 115l CAMOCTOSITE/IbHOM pa-
00TbI 00yYAOIIUXCH 10 TUCIUIIHMHE

CTYHeHTI)I MOTYT IIPpU CaMOCTOATCIIBHOM M3YUCHUHN OTACIBbHBIX TEM H BOIIPOCOB JUCIUITIIIMHBI
MOJIb30BaThCsl yUeOHO-HATIISAHBIMU TTOCOOHSIME, YUeOHBIM 000PYIOBaHHEM M METOAMYECKUMU pa3pa-
O6oTkamu kadeapsl B pabouee Bpemsi, yctaHoBIeHHOE [IpaBmiamu pacmopsiika pabOTHHUKOB.
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Y4eOHO-MeTonYecKoe obecrieueHue Ui CaMOCTOATENbHOM paboThl 00YyUYaIOIMXCs 110 TAaHHOH
TUCLUILIMHE OPTaHU3YeTCs:
bubUuOmeKol yHugepcumema.
- OubMoTeuHbIi GOH YKOMILJIEKTOBAH Y4eOHON, METOIMUECKON, HAYIHOU, IEPHUOINIECKOM, CIIPaBOY-
HOU JuTepatypoi B coorBercTBuu ¢ YII u PIT/;
- IMEETCS IOCTYI K OCHOBHBIM MH(OPMAIIMOHHO 00pa30BaTeIbHbIM pecypcaM, HHGOPMallMOHHOHN Oa3e
JaHHBIX, B TOM YHcie OMOIrorpapuuecKoi, BO3MOKHOCTb BbIX0/1a B HHTEPHET.
Kagheopoii:
- MyTeM 00eCIeYeHH s TOCTYITHOCTH BCEr0 HEOOXOAMMOT0 y4eOHO-METOJUYECKOr0 M CIPAaBOYHOTO MaTe-
puaia;
- IIyTeM NPEJOCTaBICHUS CBEACHUN O HATUYMM Y4eOHO-METOIMUECKON JINTepaTyphl, COBPEMEHHBIX IPO-
IPaMMHBIX CPEJICTB;
-IyTeM pa3pabOTKU: METOJUYECKUX PEKOMEHIANM, 3aJaHUi ISl CAMOCTOSTENIbHOW paboThl; TEM JOKIIa-
JIOB; BOIIPOCOB K IK3aMEHY; METOJMYECKUX YKA3aHUU K BBIIOJHEHUIO JIAOOPATOPHBIX U MPAKTUYECKUX
paboT u T.1.
noauepaguyeckum yeHmpom (munozpagueti) ynusepcumema.
-IIOMOIIb aBTOPaM B MTOJITOTOBKE U U3AaHUU HAYYHOU, y4eOHOW U METOINYECKOH JTUTEPaTypHI;
-YIOBIIETBOPEHHE MOTPEOHOCTH B TUPAKUPOBAHUU HAYYHOM, y4eOHOU U METOJUYECKON JIUTEePaTypBhI.

6 O0pa3oBaresibHbIE TEXHOJOTHU. TeXHOJIOTMH UCII0JIb30BAHNS BOCIIMTATE/Ib-
HOI'0 MOTEHIMNAJIA JUCHUILINHBI

Peanu3aius KOMIETEHTHOCTHOTO MOAX0/1a MPEAyCMaTPUBAET HIMPOKOE UCIOIb30BaHUE B 00pa3o-
BaTEJIbHOM MIPOLIECCE aKTUBHBIX M UHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHATUM B COUETAHUH C BHEAYIH-
TOPHOHN paboToil ¢ 1enplo (GOopMHpPOBAHUS YHUBEPCAIBHBIX, OOIMIEIPOPECCHOHANBHBIX U MPOodeccHo-
HaJbHBIX KOMIIETCHIIUM oOydaronuxcs. B paMkax AMCHUIUIMHBI MPEyCMOTPEHBI BCTPEUYH C IKCIIEPTaMuU
u cnenuanuctamu Komurera no tpyay u 3aHstoctu Hacenenus Kypckoii obmactu.

Tabnuna 6.1 - IHTepakTuBHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH, UCTIOIb3yEeMble PU MTPOBEICHUN
ayIUTOPHBIX 3aHATUN

Ne HaumenoBanue pazjnena (TeMbl JEKIHH, Hcnonb3yemble HHTEpaKTUBHBIE 00- |  OO0BEM,
MPAKTUYECKOTO MK JIAOOPATOPHOTO 3aHsI- pa3oBaTENbHBIE TEXHOJIOTHH Jac.
THS)
1 2 3 4
1 cemectp
1. JIaGoparopHas pabota «Peakiuu nonnoro | Pabora B rpymnmax 2
oOMeHa»
Hroro 3a ceMecTp: 2
2 ceMecTp
1 JIaGoparopHas pabota «CBoiicTBa coequ- | Pabora B rpymnmax 2
HEHHI yTIIepoaa U KPEeMHUS)
Wroro 3a cemectp 2
Hroro: 4

Copneprxkanue AUCHUILUIMHBI 00J1a/1aeT 3HAYUTEIbHBIM BOCIIUTATEIBHBIM MOTEHIIMAIOM, TOCKOJIb-
Ky B HEM aKKyMyJUPOBaH MUCTOPUYECKHM W COBPEMEHHBIM HAYYHBIM ONBIT YeloBedecTBa. Peanmnsanus
BOCIIUTATEIHHOIO MOTEHLMANA JUCIUIUIMHBI OCYIIECTBIISIETCS B paMKaX €IMHOro 00pa3oBaTEeIbHOTO U
BOCIIUTATEILHOIO MPOLIECCa U CIIOCOOCTBYET HENPEPHIBHOMY Pa3BUTHIO JIMYHOCTU KaXKJOro o0ydarole-
rocsi. /lucuuIuinHa BHOCUT 3HAYMMBIN BKJIAJ B (OpMHUpOBaHUE 0OILIEH U MpoQecCHOHANbHON KYIbTYpHhI
obyyaromuxca. CopepkaHue JUCHMIUIMHBI  CHOCOOCTBYET TIpakIAaHCKOMY, HPO(ecCHOHATBHO-
TPYAOBOMY, SKOJIOTHYECKOMY BOCITUTAHHUIO 0OYUYaIOIINXCSI.
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Peanuzanus BOCIUTATEIHLHOTO MOTCHIIMANA UCIUILINHBI TOPa3yMeBacT:

— IeJICHANPaBJICHHBINA 0TOOp MpenoaBarejeM 1 BKIIIOYCHHE B JICKIIMOHHBIH MaTepuall, MaTepH-
aJ Juisi 1a00pPaTOPHBIX 3aHATHH COJEPKAHUS, IEMOHCTPUPYIOIIETO 00YYarOIMMCsl 00pa3iibl HACTOSIIETO
HAYYHOTO TMOJBIDKHUYECTBA CO3/aTeNIel U MPEICTaBUTEICH JaHHOW OTpaciy HAayKH, BEICOKOTO mpodec-
CHOHAJIN3Ma YYCHBIX, MX OTBETCTBEHHOCTH 3a PE3yJIbTAaThl U MOCICACTBHS JACITCIBHOCTH ISl TIPUPOJIBI,
YeJI0BeKa U O0IIECTBa; MPUMEPHI TIOUIMHHON HPAaBCTBEHHOCTH JIFO/ICH, PHYACTHBIX K Pa3BUTHIO HAYKH, a
TaKXKe MPUMEPhI TPAKAAHCTBEHHOCTH U TBOPUECKOTO MBIIIICHHS;

— TpUMEHEHHE TEXHOJOTHH, HOPM U METOIOB MPEIOIaBaHMs AUCIUILTUHBI, HMEIOIINX BBHICOKUI
BOCIIUTATEIBHBIN A((DEKT 32 CUET CO37aHUs YCIOBHM ISl B3aMMOACHCTBHSI 00yJarOIIUXCsl C MPEToaaBa-
TeJeM, IPYTUMU OOYYArOMIMMHUCS, TPEICTaBUTENsIMU paboTonareneii (koMaHaHas paboTa, pa3doop KOH-
KPETHBIX CUTYalluH, U Jp.);

— JIMYHBIA MPUMEp MperojaBaTess, ISMOHCTPAIIUIO UM B 00pa30BaTeIbHOMN JACSITEIBHOCTH U 00-
IICHUH C OOYYAIOIUMHUCS 32 paMKaMu 00pa30oBaTeNIbHOTO MpoIecca BBICOKOM 00IIei 1 mpodeccnoHab-
HOU KYJIbTYPBI.

Peanuzanus BOCIUTATEIBHOTO MOTEHIMAIA AUCIUIUIMHBI Ha YUeOHBIX 3aHATHIX HAIpaBjcHA Ha
noJiyIep)KaHue B YHUBEPCUTETE SMHON pa3BUBAOIICH 00pa30BaTEIbLHON M BOCIIUTATEIBHOM cpebl. Pea-
JM3aIMsl BOCIIUTATEIBHOTO MOTCHIIMAIA TUCIMILIMHBI B XOJ€ CaMOCTOSTEIbHONH PabOThl 00YYaOIIMXCs
CIIOCOOCTBYET Pa3BUTHIO B HUX LIEICYCTPEMIICHHOCTH, MHUIIMATHBHOCTH, KPEATUBHOCTH, OTBETCTBEHHO-
CTH 3a Pe3yJIbTaThl CBOCH PabOThI — KAUeCTB, HEOOXOIUMBIX JIJISl YCIICITHOW COIHATU3aIiK U IpOodecch-
OHAJIBHOTO CTAHOBJICHHSI.

7 ®oHA OLEHOYHBIX CPEACTB VISl NMPOBEACHHUS IPOMEKYTOYHOM AaTTECTALUU
00y4aromuxcs Mo JMCUMILIHHE

7.1 IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TAaNoB UX (pOPMHUPOBAHMS B MpoIecce OCBOCHUSA
OCHOBHOM NMpodecCHOHAIBHOI 00pa30BaTeJIbHON MPOrPaMMBbI

Tabmuna 7.1 — Dtansl GOpMUPOBAHUS KOMITETEHITHH

Kon u HanMeHOBaHue KOM- | DTansl GOPMHUPOBAHUS KOMIIETEHIMN M TUCIUIUIMHBI (MOYJIH) U MpaK-
NEeTeHINH TUKH, IPU U3YUEHUU/TIPOX0XKJIEHUU KOTOPBIX (pOpMHUpYyeTCs JaHHAas
KOMIIETEHIIMS
HaYyaJIbHBIN OCHOBHOM 3aBEPIIAIOIINN
1 2 3 4
OIIK-4 Cnocoben c ecre- dusuka Teopernueckas MEXaHUKa Oboramienue
CTBEHHOHAYYHBIX ITO3HUIIHAN Xumus IIpukiagHas MexaHuka IIOJIE3HBIX UCKO-
OLICHMBATh CTpoeHue, xu- | HaueprarenbHas reo- | ConmpoTHBIEHHE MaTepHa- NAaEMBbIX
MHYECKM M MMHEpaJIbHBIN | MeTpus. HxeHepHas JI0B
COCTaB 3€MHOM KOpPBI, MOpP- | WU KOMIIBIOTE€pHas rpa- DNEeKTPOTEXHHUKA
¢donornyeckue ocoOEHHOCTH ¢uka. I'mnpomexanuka
U TEHETUYECKUE THIIBI Me- Maremaruka TepmonnHaMuka
CTOPOXKIACHUM TBEpPABIX IIO- MarepuanoBenenue
JE3HBIX HCKOIAEMBIX IIPH I'eones3us u mapkueie-
pelleHny 3aaad Mo paluo- pust
HaJIbHOMY ¥ KOMILJIEKCHOMY VYuebHas reosiornyeckas
OCBOCHHMID  I'€OpPECYpPCHOIO MpaKTUKa
IIOTEHIIMaja HEJp
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OIIK-18 Cmnocoben ydvact-
BOBaTh B HCCIICOBAHHSIX
00BEKTOB MpohecCHOHATb-
HOW JEATEIbBHOCTH M HX
CTPYKTYPHBIX 3JIEMEHTOB

Maremarnka
Xumust
Beenenue B mpodec-
CHOHAJIbHYIO MOATO-
TOBKY TOPHOTO MHKE-

Hepa

VYyeOHasi 03HAKOMHUTENbHAsS MPAaKTHKA

7.2 Onucanue nMokasaresieil U KpuTepreB OLEHMBAHUS KOMIIETEHUMI HA Pa3JIMYHbIX ITanax
uX (popMupoBaHUs, ONMCAHNE IIKAJ OLIEHUBAHUS

Tabmuua 7.2 — [loka3zaTenu 1 KpUTEPUH OLICHUBAHUS KOMIETEHIIUH, [IKaJla OLCHUBAHUS

Kox xomme- | Ilokasartenu oreHuBa- KpuTepui u 1ikana oleHUBaHUs KOMIICTCHIUH

TEH- HUsI KOMIICTEHIUHN (UH- IToporoBelii ypoBeHb IIponBuHYTHINA ypOBEHD Bericokuii ypoBeHb

LUH/3Tan ouxamopwvl docmudice- | («yIOBIETBOPUTETHLHO) («xoporro») («oTIaHIaHOY)
HUs KOMhemeHyul,
3akpenyienHvle 3a Ouc-
YUNTUHOIU)

1 2 3 4 5

OIIK-4/ OIlIK-4.1 3name: 3namp: 3namo:

Hadallb- KHaCCI/IQ)I/IHI/IpyeT - HCKOTOPBIC XHWMHU- | - OCHOBHBIC XHMHYC- | - XUMHUUYCCKUC 3aKOHBI,

HBIT BEISIBJICHHBIE (U- YECKUE 3aKOHBI, 3a- | CKHE€ 3aKOHBI, 3aKO- | 3aKOHOMEPHOCTH,
3UYCCKUC U XUMU- KOHOMCPHOCTH, HOMCPHOCTH, 0CO- | 0COOEHHOCTH IIpoOTC-
YECKUE MPOIIECChI, | OCOOCHHOCTH  MPO- | OGHHOCTH  TPOTEKa- | KAHUS ~ XUMHUYECKHX
IPOTCKAIOIIXUC Ha TCKaHUA XUMHNYC- | HUA XUMHUYCCKHUX | IIPpOLECCOB U HBHCHHﬁ,

o0BeKTe podec-
CUOHAIBHOI Oes-
TEIBLHOCTH

OIIK-4.2
[Ipumensier nns
peleHus 3a1a4
npodeccuoHab-
HOH NeSITeTbHOCTH
(dbyHIaMeHTalbHbIE
3aKOHBI, OIIUCHIBA-
IOIME U3y4aeMbII
MPOLECC WU SBJIE-
HHE

OIIK-4.3

Pemraer 3amaun mo
WHTETPUPOBAHUIO
TEXHOJIOTHI 100bI-
YH T10JIE3HBIX UC-
KOITa€MBIX TI0 KpH-
TEPUIO MOJTHOTHI
OCBOCHHS T€Ope-
CypcoB

CKHX TMPOIIECCOB U
SBJICHUH, HMX KIac-
cupUKaInY;

- HekoTopble (¢yH-
JaMEHTaJbHBIE  3a-
KOHBI,  3aKOHOMEp-
HOCTH O0O0IIel U He-
OpraHMYEeCKON  XH-
MHHU, OCHOBHBIC IIO-
HATHUS, MaTeMaTuye-
CKMH amnmapar oc-

HOBHBIX  pa3leioB
XHMHU,

- HEKOTOpbIE XHMHU-
YeCKHe aCIIEKTHI

TEXHOJIOTHH TOOBIYM
MIOJIE3HBIX HCKOIIae-
MBIX.

Ymemos:

- BBIABISATH HEKOTO-
pele  XUMHYECKHE
IIPOLIECCHI cpenu
MPOTEKAOMKX  Ha
o0bekTe mnpodeccu-
OHAJIBHOW  JIeATEIIb-
HOCTH, ONPEAETATH
UX Kiaccuukaiu-

IPOLECCOB U  sBIIE-
HUH, uX Kiaccuduka-
LW,

- OCHOBHbBIE (yHTa-
MEHTAJbHBIE 3aKOHBI,
3aKOHOMEPHOCTH 00-
el M HeopraHuye-
CKOM XHMMHH, OCHOB-
HBIC TIOHSTHUS, MaTe-
MaTUYeCKHi ammapaT
OCHOBHBIX  Pa3J/IeJioB
XUMHH,

- OCHOBHBIC XHMHYE-
CKHE aCHEeKThl TEXHO-
JOTUH  JOOBIYM  TIO-
JI€3HBIX UCKOMAEMBIX.
Ymemos:

- BBIABIISITH OCHOBHbBIE
XUMHAYECKHE TpoIiec-
Chl Cpelu IpOTEeKaro-
mux Ha  0o0OBekTe
npodeccroHanbHOM
NeSITeTbHOCTH, OTIpe-
JensATh UX Kiaccudu-
KallMOHHYIO TIPUHA/I-
J€KHOCTh, UCXOMS U3
NPUHATON  XUMHYe-

UX KJaccu(UKaIu;

- (QyHIamMeHTalbHbIC
3aKOHBI, 3aKOHOMEp-
HOCTH 0O0IIIei U Heop-
FaHUYEeCKOH  XHMHH,
OCHOBHBIC  NOHSTHS,
MaTeMaTUYeCcKnil  arl-
mapaT OCHOBHBIX pa3-
JIEJIOB XUMMH;

- XUMHYECKHE acCIICK-
TBI TEXHOJOTUI HOOBI-
YH TI0JIE3HBIX HCKOIIa-
EMBIX.

Ymemn:

- BBISABISITHL XHUMHYE-
CKHE TMPOLECCHl CPeau
MIPOTEKAIOIIUX Ha
o0BekTe mpodeccuo-
HAJILHON  JEeATENILHO-
CTH, OIpPENENiITh UX
KJIaCCU(PUKAIIMOHHYIO
MPUHAJIEKHOCTh, HC-
XOOsl W3 TMPUHATON
XAMHYECKOH KJIacCH-
bukamuu;

- IPUMEHSThH 3aKOHBI U
3aKOHOMEPHOCTH  XH-
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OHHYIO TPHHAIJIEK-
HOCTh, HUCXOId U3
MPUHATON XUMHUYE-
CKOW  Kiaccu(uKa-
1N,

- TPHUMEHATH HEKO-
TOpbIE 3aKOHBI U 3a-
KOHOMEPHOCTH  XU-
MHYECKOH HAaYKH
TUTST MIPOBEICHUS
aHaJlM3a CUTYalUid,
BO3HUKAIOIIIHUX B
npodecCuoHaTbHON
JeSATEeIbHOCTH,
npeasarath BO3-
MOXKHBIE BapUAHTBI
pelieHus  MOCTaB-
JICHHOM 3aJa4H;

- BBISBJIATh XUMUYC-
CKYI0  COCTaBJISIO-
Iyl0 B TEXHOJOTH-
YeCKuX  Ipoleccax
TOOBIYM  TIOJIE3HBIX
HCKOMAEMbIX u
npejjiaraTh  pele-
HUS C TIO3UIHMH XU-
MHUU TI0 UX UHTETPH-

POBaHUIO;
Bnaoemo (unu
Hmemv onvim oOes-
menvHoCmU):

- HEKOTOpbIE HAaBBI-
KaMu  TPUMEHEHUS
XAMUYECKHX  3Ha-

HHI, aHaiu3a MOpo-
TEKaIOIIero mpolec-
ca, a TaKKe KJIacCH-
(UKAIMOHHYIO TIpH-
Ha/IJIS)KHOCTh  BBISIB-
JEHHOTO  XHUMHYe-
CKOTO TIpOIiecca;

- HEKOTOpble HAaBbI-

KaMu  TMPOBEICHUS
XUMHUYECKUX pacue-
TOB,  COCTAaBJICHHS
CXEM peIleHUs 3a-
naq npodeccuo-
HaJIbHOW  JIesATelIb-
HOCTH,

- HEKOTOpBIE HAaBBI-
KaMu o0paboTku

uHpopMallUUd  TeX-

CKOH
uu;
- NPUMEHATb OCHOB-
HbIE 3aKOHBI U 3aKO-
HOMEPHOCTH XUMUYE-
CKOM HayKW [UIsl IIpO-
BEJICHUs aHalIu3a CH-
Tyallud, BO3HHUKAIO-
mux B Mpodeccuo-
HAJIBHOW  JIESTENBHO-
CTH, IpeajiaraTb BO3-
MOXHBIE€  BapUAHTHI
peuieHust MOoCTaBIIEH-
HOM 3a7a4H;

- BBIIBJISATH XUMUYE-
CKYIO COCTaBJISIOIYIO
B TEXHOJIOTMYECKHUX
nporeccax — JA00BIYH
MOJIE3HBIX  HMCKOTae-
MBIX M TpenIararb
pelieHust ¢ TMO3UIUU
XUMUU 10 UX HHTe-

Kiaccuduka-

TPUPOBAHMIO;
Bnaoemo (unu
HUmemvp onvim oOesn-
menvHOCMU):

- OCHOBHBIC HaBBIKa-
MU TNPUMCHCHHS XU-
MHUYECCKHUX 3HAHHMH,
aHajM3a IMPOTEKAro-
mero  mpoiriecca, a
Takke Kiaccudpuka-
IIUOHHYIO IpUHAJI-
JIC)KHOCTh  BBHISBIICH-
HOTO  XHMHYECKOIO
npoiiecca;

- OCHOBHBIC HaBBIKa-
MU TPOBENCHUS XU-
MHUYECKHX PaCUyEeTOB,
COCTaBJICHUS cxXeM
pemieHust 3amad mpo-
(deccuoHnanpHON nes-
TEJIbHOCTH;

- OCHOBHBIC HAaBBIKa-
MU 00paboOTKH WH-
dbopMaluu  TEXHOJO-
ruii  JOOBIYM TMOIE3-
HBIX HMCKOIIAEMBIX,
npejyiaraTh CrocoObl
pelieHus 3axad 1o
WHTETPUPOBAHUIO
TEXHOJOTHH JTOOBIYH

MHUYECKON HayKH s
MPOBEJCHUST aHaAIM3a
CUTyaluii, BO3HHUKa-
omux B mpodeccro-
HAJIBHOH  JI€SITEJILHO-
CTH, TpenjaraTth BO3-
MOJKHBIE BapUaHThI
peIlIeHUsT TOCTaBIICH-
HOH 3a1a4u;

- BBIBIIATH XHMHUE-
CKYI0 COCTaBJISIOIIYIO
B TEXHOJIOTHYCCKHUX

mponeccax ,Z[O6BI‘{I/I
ITOJIC3HBIX HCKOIIac-
MBIX HW IHOpeajaraTtb

pemicHud C€ MO3UIHU
XUMHHU II0 HUX HHTC-

TPUPOBAHUIO;
Bnaoemo (unu
Hmemv onvim Oes-
menvHOCMU):

- HaBBIKAMH TPUMEHE-
HUS XUMHYECKUX 3Ha-
HUH, aHanmM3a MpoTe-
Karoliero mpoiiecca, a
TakkKe  KIaccupuka-
[TUOHHYIO MIPUHAI-
JKHOCTh  BBISBIICH-
HOTO  XHMHYECKOTO
npolecca;

- HaBBIKAMH TIPOBEJIC-
HUS XUMHYECKUX pac-
9YeTOB,  COCTABJICHHS
CXEeM peIlIeHus 3aJad
npoQeCCHOHAIBHON
JIeSITENbHOCTH;

- HaBBIKAMH 00paboOT-
K1 HHQOpMAIH TeX-
HOJIOTHMH JOOBIYM IO-
JIE3HBIX HCKOIAEMBIX,
npeayiaraTh  CIoCOOBI
pelieHus 3adad 1o
WHTETPUPOBAHUIO
TEXHOJIOTUI  JOOBIYU
MOJIE3HBIX ~ HCKOIIae-
MBIX, ONHPAsICh Ha
3HaHHUS B 00JACTH XH-
MUH.
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HOJIOTUH IOOBIYH
MOJIC3HBIX HCKOIIae-
MBIX, npeyiaraTh
CIOCOOBI  pELICHHS
3aa4 10 HWHTETPH-
POBAHHIO TEXHOJIO-
Ui JTOOBIYM I10JIE3-
HBIX  HCKOIIAEMBIX,
OIMMpPAsCh HA 3HAHUSA
B 00JIACTH XMMHUH.

IIOJIE3HBIX  HMCKOIIac-
MBIX, ONHpasCb Ha
3HaHUA B 00JacTH
XUMHUU.

OIIK-18/
HaYaJIb-
HBIN

OIlK-18.1
Dopmyupyer ue-
7Y, 33]1a4M UCClIe-
JIOBaHUS

OIlK-18.2
[Mosnb3yercs MeTo-
JaMU MaTE€MaTHu4c-
CKOM CTaTUCTHKH
U1t 00paboOTKH 1
aHaM3a pe3ysbTa-
TOB OKCIICPUMCHTA

OIIK-18.3
[Ipumensier kpure-
pUU CpaBHEHUS 1JIs
000CHOBaHUS CTe-
[IEHU TOYHOCTH KO-
HEYHOT'O pe3yJIbTa-
Ta

OIlK-18.4
Pesromupyer no-
JTy4eHHYI0 UHpop-
MalMIo IPU MPOBe-
JICHUU UCCIIEeI0Ba-
HUN 00BEKTOB
npodeccuoHab-
HOW JIEATEIIbHOCTH
U UX CTPYKTYPHBIX
3JIEMEHTOB

3namo:

- OTHEJIbHBIE XHMM-
YeCKHE CBOMCTBA H
3aKOHOMEPHOCTHU
MpEBpAILICHUsI  Be-
IIECTB, II03BOJISIO-
ye mpearnosaraTh
BO3MOXXHOCTH  HC-
CJIeIOBaHUS;

- OTHACNIbHBIE METO-
Bl CTATHCTHYECKOM
00paboOTKu W aHau-
3a XHMHYECKOT'O
JKCIIEPUMEHTA;

- OTACJIbHBIE KpUTE-
pUU CpPaBHEHHS MJIA
00OCHOBaHHS  CTe-
IIEHU TOYHOCTH KO-
HEYHOTO pe3yJibTa-
Ta;

- OTJIEJIbHBIE 3aKOHEI
XUMHH, XUMHYECKHAE
CBOICTBa BEIIIECTB,
MO3BOJIAIONINE  00-
pabaTbIBaTh pe3yib-
TaTbl XHMHYECKOTO
JKCTIIEPUMEHTA u
BBIJICIIATH OCHOBHEIC
pe3yIbTaThI.
Ymemo:

- (opmynupoBaTh
Leab KCCIIeIOBaHUS,
CBSI3AHHOTO C XHMH-
YeCKOM JIeSITeIILHO-
CTH B 3HAKOMBIX CH-
Tyalusix MOJ PYKO-
BOJCTBOM  HacCTaB-
HHUKa, BBIIACIATH 3a-
a4yl UCCIIEeIOBaHMUS,
MMO3BOJISIONINE  JIO-
CTUTHYTh  TIOCTaB-
JICHHOM I1EJIH;

3namo:

- OCHOBHBIE XHMHYE-
CKHE CBOMCTBa M 3a-
KOHOMEpPHOCTH  TIpe-
BpaIllCHUS]  BEIIECTB,
MO3BOJISIFOIIME  TIPEJI-
[10JIaraTh BO3MOKHO-
CTH HCCIIEIOBAHNSL;

- OTHOENbHBIE METOJBI
CTAaTUCTUYECKOH 00-
pabOTKM | aHalM3a
XAMHYECKOIO0 DKCIIE-
pPUMEHTA;

- OTJENbHBIC KpHUTE-
pUU  CpaBHEHUS IS
000CHOBaHHS CTeIle-
HM TOYHOCTH KOHEY-
HOT'O Pe3yJIbTaTa;

- Haumbojiee BOCTpe-

OOBaHHEIE 3aKOHBI
XAMHHA, XHMHUYECKHE
CBOICTBAa  BEIIESCTB,

HOo3BOJIsIIOIIKE  00pa-
0aThIBaTh PE3YJIBTATHI
XUMHYECKOTO JKCIIe-
pHMEHTa M BBIJCIATH
OCHOBHBIC pe3yJIbTa-
TBI

Ymems:

- (dbopmynrpoBaTh
eJb UCCIICIOBAaHU B
3HAKOMBIX CHUTya-
IUSX, CBS3aHHOTO C
XUMUYECKOU nesi-
TETBPHOCTH, BBIICIIATH
3ala4il  HCCIeIoBa-
HUS, TIO3BOJISIONTUE
JOCTUTHYTh  TOCTaB-
JICHHOH 1NN,

- MPUMEHATh HEKOTO-
pBIe METOIBI CTaTH-
CTHYECKOH 00paboT-

3namo:

- XHMHWYECKHE CBOM-
CTBa M 3aKOHOMEPHO-
CTH MIPEeBpAICHHUS
BEIIECTB, MO3BOJISIO-
e MIpeIoJiaraTh
BO3MOKHOCTH HCCIIE-
JIOBaHUS;

- HEKOTOPBIC METOJIbI
CTAaTHCTHYECKOH  00-
paboTKM W aHaiM3a
XHMHYECKOIO  JKCIIe-
PUMEHTA;

- HEKOTOpBIE KpHUTe-
pUU  CpaBHECHHS IS
00OCHOBAHHS CTECIICHU
TOYHOCTH KOHEYHOI'O
pe3yibTarta;

- OCHOBHBIE 3aKOHBI
XAMHHA, XAMHUYECKHE
CBOMCTBA BECIIIECTB,
MO3BOJISIIOIIUE  O0pa-
0aTbIBaTh PE3YNIbTATHI
XHMHYECKOTO0  DKCIIe-
pUMEHTa U BBIIETATH
OCHOBHBIE  pe3yJbTa-
TBL.

Ymemon:

- (dopMynupoBaTh
Lellb  MCCICAOBaHHS,
CBSI3aHHOTO C XUMHYe-
CKOW  JIeATeNIbHOCTH,
BBIJICTATE 3a7a4M HC-
CIACOOBAaHMS,  IIO3BO-
JSIONIUE  JOCTUTHYTH
ITOCTaBJICHHOM 1IEJIH;

- TPUMEHSTH METOJIBI
CTAaTHCTUYECKOH  00-
paboOTKu B XHUMHYE-
CKOM DKCIIEPUMEHTE, B
TOM 4YHCJIE B 00JacTH
npodecCHOHATBLHOM
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-  TPUMEHATH  OT-
JENbHBIE  METOJbI
CTaTUCTUYECKON 00-
paboTKH B XHMHYE-
CKOM JKCIIEpPUMEHTE,
B TOM YHCJIe B 00J1a-
CTH npodeccuo-
HaJIBLHOW  JEATENb-
HOCTH;

- BBIOMpATh OTIEIb-
HBIE KpUTEpUU
CpaBHCHHSI JUTS
000CHOBaHUS  CTe-
IICHH TOYHOCTHU KO-
HEYHOTO pe3yJibTa-
Ta;

- oOpabaThIBaTh IO-
Jy4eHHYI0 HH(pOp-
MaIyio B XOPOIIO
M3BECTHON 00J1acTH,
BBIJICIISITh TJIABHOE U
JIeNaTh COOTBET-
CTBYIOIIME BBIBOJIBI
W3 JaHHBIX, MOIY-
YCHHBIX B XOJ€ XH-
MHUYECKHX HCCIEN0-
BaHUH.

Bnaoemo (unu
Hmems oneim oOes-
menvHoCmu):

- OTJICIIbHBIMU
HaBBIKAMHU aHaAJIM3a
YCJIOBHM  HMCCHENO-
BaHMS, TIOCTAHOBKH
LIEJU | 3a]1a4 HCClie-
JIOBaHUsI B 00JacTh
XUMUU;

- OTJICIILHBIMU
HaBBIKAMH  MIPUMeE-
HEHHUSI CTaTHCTHYC-
CKHX METOJOB JIs
00paboTKU  pe3yib-
TaTOB XHUMHYECKOTO
IKCIIEPUMEHTA;

- OTIEIbHBIMU
HaBBIKAMHU  [IpUMe-
HEHUS  KPUTEPHEB
CpaBHEHHUS JUTS
000CHOBaHUS  CTe-
MEHH TOYHOCTH KO-
HEYHOTO pe3yibTa-
Ta,

KH B XHMHYECKOM
IKCIIEPUMEHTE, B TOM
yucie B oOyacTe
npodeccrnoHaIbHOM
NeSITeIbHOCTH;

- BbIOMpaTh HEKOTO-
pble KpUTEpUU CpaB-
HEHUs JUIs 000CHOBA-
HUSl CTENCHH TOYHO-
CTH KOHEYHOTO pe-
3yJIbTaTa,

- o0OpabaThIBaTh II0-
Jy4eHHYI uH(dOpMa-
M0 B 3HAKOMBIX CH-
Tyalusix, BBIIEIATh
TJIABHOE U JIeNIaTh CO-
OTBETCTBYIOIIHE BBI-
BOJIbI U3 JIAHHBIX, I10-

JYy4YEHHBIX B  XOJe
XAMHYECKUX  HCClIe-
JIOBaHHH.

Bnaoemo (unu
Hmemv onwvim Oen-
menvHOCMU):

- HEKOTOPBIMH HaBBI-
KaM{ aHaju3a yclo-
BUM  HCCJICIOBaHUS,
MOCTAaHOBKU IIeJIU |
3a/a4  MCCIeI0BaHUs
B 00J1aCTU XUMHH;

- HEKOTOPBIMH HaBBI-
KaMd  TPUMEHEHHS
CTaTHUCTUYECKUX Me-
TOJIOB Il 00pabOTKU
pe3yJIbTaTOB XUMHUYE-
CKOT'O DKCIIEPUMEHTA;
- HEKOTOPBIMH HaBBI-
KaMd  TPUMEHEHHS
KpUTEpPUEB  CpaBHE-
HUS 17151 0O0CHOBaHUS
CTENEHH  TOYHOCTH
KOHEYHOTO pe3yibTa-
Ta;

- HEKOTOpPBIMU HaBBI-
KamMu 00paboOTKH |
MO/IBEJICHUSL PE3YJIb-
TaTOB ~ XMMHYECKOTO
HCCIIEI0OBaHUS

NeATeNIHOCTH;

- BBIOMpATh KPUTEPUH
CpaBHEHHUS 111 000C-
HOBaHUs CTETICHH
TOYHOCTH KOHEYHOTO
pe3yibTara;

- 00pabareIBaTh MOJY-
YEHHYIO uHpopma-
U0, BBIIACIATH TJIaB-
HOE U JIeJIaTh COOTBET-
CTBYIOIIIE BBIBOJIBI U3
JAHHBIX, MOJYYEHHBIX
B XOl€ XHMMHYECKHX

HCCIICIOBAHUIM.
Bnaoemow (unu
Hmemsv onvim oOesn-
menvHOCMU):

- HaBBIKaMHM aHaJIn3a
YCIOBUW  HCCIIEIOBa-
HUS1, TOCTAHOBKH LIEJH
W 3aJ1a4 UCCIICOBAHUS
B 00J1aCTH XUMUM;

- HaBbIKaMH IMPUMCHC-
HUS CTaTHCTUYECKUX
METOJOB g oOpa-
OOTKH  pEe3yJbTaTOB
XUMHUYECCKOT'O OKCIIC-
PUMEHTA;

- HaBbIKaMH IMPUMCHC-
HUS KPUTEPHUEB CpaB-
HEHUs I 00OCHOBa-
HUS CTENEHU TOYHO-
CTH KOHEYHOTO pe-
3yNbTaTa,

- HaBBIKAMH 00paboT-
KM ¥ TIOJIBEJICHUS pe-
3yJIbTaTOB XUMHNYC-
CKOT'O UCCIIEZIOBAHUS




20

- OT/ICTIbHBIMU
HaBbIKaMu 00paboT-
KA ¥ TOABEICHUS
pe3yabTaTOB XHMH-
YEeCKOr0 HCCIIeI0Ba-

HUA

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUSI MJIM MHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKU
3HAHMIA, yMEeHNH, HABLIKOB U (WJIN) ONBITA JAeATeJbHOCTH, XapaKTEePU3YIOIIUX 3Tanbl ()OPMUPOBa-
HHUSl KOMIIETEHI[HII B Mpolecce OCBOEHHSI OCHOBHOW NMpPo(ecCHOHAILHOH 00pa30BaTe/IbHOM MPO-
rpamMMbl

Tabmuua 7.3 - [TacnopT KOMIUIEKTa OLEHOYHBIX CPEACTB AJISl TEKYIIET0 KOHTPOJIS YCIeBAeMOCTH

Ne | Paszgen (tema) nuc- Kox xoHTpO- TexHosorus OneHounsle cpenactBa | Onucanue
n/n LUIUTUHBI JIUpyeMon dopmupoBaHus | HamMeHO- | NeNe 3a- IIKaJl
KOMIICTEHIHH BaHHE JaHUN OLICHUBA-
(vt €€ 9acTH) HUS
1 2 3 4 5 6 7
1. | OcHoBBI XUMHUUE- OIIK-4 Jlexms, CPC PP MV-3 CormacHo
CKOM TepMOINHAMH- OIIK-18 Tab1n.7.2
K1
2. | XuMu4eckasi KuHe- OIIK-4 Jlexuus, npakTu- PP MVY-3 CornacHo
THKa, KaTaiaus. PaB- OIIK-18 YeCKOE 3aHsITHE, 1a051.7.2
HOBECHE: XUMUYE- CPC
ckoe 1 (ha3oBoe
3. | Ctpoenue aroma. OIIK-4 Jlexuus, npakTu- PP MVY-3 CornacHo
XuMHu4eckas CBsI3b OIIK-18 YeCKOE 3aHsITHE, 1a051.7.2
CPC
4. | PactBopbI OIIK-4 Jlexuus, nabopa- Kon- MV-1 CornacHo
OIIK-18 TOpHas paboTa, TPOJIbHBIE Tabn.7.2
CPC BOIIPOCHI K
nabopa-
TOPHOU
pabote
PP MVY-3
5. | OkucnurenbHO- OIIK-4 JlaGopatopHas Kon- MVY-2 CornacHo
BOCCTAHOBUTEJIbHBIE OIIK-18 pa0oTa, MpakTH- | TPOJbHBIE Tabn.7.2
peaknuu. DIeKTpo- YecKoe 3aHjITHEe, | BOMPOCHI K
XUMUYECKHE CUCTE- CPC nabopa-
MBI TOPHOH
pabote
PP MVY-3
6. | Jducnepcusle cucrte- OIIK-4 [TpakTrueckoe PP MVY-3 CornacHo
Mbl. Kosmongasie OIIK-18 3anstue, CPC T1a051.7.2
pacTBOPHI
7. | CoiicTBa HEMeTaI- OIIK-4 JlaGopaTopHas Kon- MVY-4 CormacHo
JIOB OIIK-18 pabora, CPC TPOJIbHBIE Tab1n.7.2
BOTIPOCHI K
nabopa-
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TOpHOM
pabote
PP MV-5,6
8. | Meramnsl OIIK-4 JlaGopaTopHas Kon- MVY-4 CoracHo
OIIK-18 paborTa, mpakTH- | TPOJbHBIC Tab1n.7.2
YeCKOE 3aHATHE, | BOIPOCHI K
CPC nabopa-
TOpHOM
pabote
PP MV-5,6
9. | Unentudukanus OIIK-4 [TpakTueckoe PP MYVY-5,6 CoriacHo
BEILIECTBEHHBIX 00b- OIIK-18 3angrtue, CPC Ta61.7.2
€KTOB, DJIEMEHTHI
XUMUYECKOTO aHAIH-
3a

HpI/IMepr THUIIOBBIX KOHTPOJbHBIX 3aJaHul s MPOBECACHUSA TEKYLIECIO
KOHTPOJIA YCIIEBACEMOCTH

KOHTpOJ’IBHHG BOIIPOCKHI K na60paTopH0171 pa60Te «OKHMCITUTEIIFHO-BOCCTAHOBHUTEIIbHEIC peakuum».

1. JlaiiTe MOHSTHE CTETICHH OKKMCIICHHS (C. 0.)?

2. Kak onpenenuTh €.0. IS 2JIEMEHTOB, BXOJSAILIMNX B COCTaB MOJIEKYJ WIN CIOKHBIX HOHOB? [Ipu-
BEJUTE IPUMEDPBI.

3. Kakue peakuuu OTHOCSTCS K OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIM pEaKusiM?

4. JlaiiTe MOHATHE MIPOLIECCOB OKUCIEHUS U BOccTaHOBIIeHU:. [IpuBenuTe npumepsl.

5. Uro HazbiBaeTcs okucinuteneMm? Kakue 31eMeHThl WK X COEUHEHMS C TOYKU 3pEHUsl CTPOCHHUS
3JIEKTPOHHON 00O0JIOYKHM aToMa MPOSBISIOT OKUCIUTeNbHbIe cBoiicTBa? I'ne B [ICD pacnonaratorces Takue
AJIEMEHTHI?

6. Uro HazpiBaeTca BoccTaHOBUTENEM? Kakne 371€MEHTHI WM UX COEAVHEHHUS C TOUYKH 3PEHHUS CTPO-
€HUS JIEKTPOHHON 000JI0YKH aToMa MpOosBIISAIOT BoccTaHOBUTENbHBIE cBoiicTBa? I' e B IICD pacnonara-
I0TCS TAKUE DIIEMEHTHI?

7. JlaliTe MOHATHE OKUCIUTEIHFHO-BOCCTAHOBUTEIHHON JIBOMCTBEHHOCTH.

8. UTo nNpOUCXOOUT C OKHCIUTEIEM U BOCCTAHOBHUTEIEM BO BpEMS OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX MTPOLIECCOB?

9. Kakne OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMN MOKHO OTHECTH K PEaKLHAM MEKMOJIEKY-
JISIPHOTO OKUCIIEHUsI-BOCCTaHOBJIeHUs? [IpuBeauTe mprumMepsl.

10. Kakue OKMCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM MOYXXHO OTHECTH K PEAKLUSAM BHYTPUMOJIE-
KYJISIPHOTO OKHCIIeHUsi-BoccTaHoBieHus? [IpuBeanre npumepsl.

11. Kakue oKnCIMTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUN OTHOCATCS K PEAKLUAM TUCIPONOPLUOHU-
poBaHMsl (CaMOOKHCIIEHUSI-caMOBOCCTaHOBJIeHU)? [IpuBeanTe mpruMepsl.

12. Kakoii 6anaHc T0KEH BBIIEPKUBATHCS B OKHCIUTEILHO-BOCCTAHOBUTENBHBIX peakiusax? Kak
9TO JocTUraercs?

13. JlaiiTe NOHATHE METOLY MIEKTPOHHBIX YPABHEHUM.

14. JlaiiTe noHATHE METO/a 3JIEKTPOHHO-UOHHBIX YpaBHEHHH (ITOTypeakiinuii)

15. Kak paccunThiBaeTcsl SKBUBAJICHTHAsI Macca OKUCIMUTENSA U BocctaHoBUTeNA? IlpuBenure npu-
MEpBI.

16. Kakue cBoiicTBa MPOSBIAIOT CBOOOJHBIE METAJUIBI B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
nusix?
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TekcT 3a1aHus pacueTHON pabOThI
1. I[IpuBeauTe AMEKTPOHHYIO KOH(DUTyparuio aToMa azota. Uem ompenenseTcss MUHUMAalbHas BAJICHT-
HOCTb 37ieMeHTa? UeMy paBHa MakCUMallbHAas BaJICHTHOCTh aTOMa a30Ta U KaK OHa oIpeensercs?
21. Ilpoananu3upyiTe SHTATBIUUHBIA U SHTPONUIHBIN (QakTopsl B peakuun FeO + Cu < CuO + Fe.
BosmoxHa i 3Ta peakiys Npu CTaHAAPTHBIX YCJIOBUAX? MOXKHO M 1Moa00paTh TeMIepaTypy, BbIIIE
WA HIDKE KOTOPOH peakius TepMOoInHaMUYecKH Oblia Obl pazperieHa?
41. B romorennon cucreme Ay + 2B (<> C(;) pABHOBECHBIE KOHLEHTPALMK PEarupyroIuX ra3os: [A] =
0,06 monp/it; [B] = 0,12 mons/it; [C] = 0,216 Monb/1. BeraucanTe KOHCTaHTY PAaBHOBECHSI CHCTEMBI H HIC-
XOJHbIe KOHIleHTpauuu BemecTB A u B. U3menennem kakux ¢akropoB (P, C) MOKHO cMECTUTh XUMUYe-
CKOE paBHOBECHE TaHHOW cUCTeMbl BIipaBo? Jlaiite 000CHOBAaHHEIN OTBET.
61. Ckonbko rpammoB Tir0ko3bl CgH120g citenyer pactBoputh B 260 T BOJBI [Ji MOJYYEHHUS PacTBOPA,
TEMIIepaTypa KHIICHHs KOTOPOTO MPEBBIIACT TEMIIEPATYPY KHIICHHS YHCTOro pacTBoputens Ha 0,05°C?
81. Kakue u3 coneit FeSO4, Na,CO3, KCI moasepratorcst ruaponusy? Ilouemy? CocTaBbTe MOJIEKYIISP-
HbIE 1 HOHHO—MOJIEKYJIIPHbIE YPAaBHEHUS TUAPOJIN3a COOTBETCTBYIOIUX coJied 1o 1-oif ctynenu. Kakoe
3HaueHune pH (> 7 <) UMEIOT pacTBOPHI ATHX COJICH?
101. Boma comepxut 0,12 r MgSO4 u 0,243 v Ca(HCO3); na 1 autp. OnpenenuTs o0yl KECTKOCTh
Bozbl. [IpuBectu peakuuu pochaTHOro MeTo1a yMIr4eHHs BOJbI, COJEpKaIlei JaHHbIe COIH.
121.CocTaBbTe CXEMBI 3JEKTPOJIM3a PAacTBOPOB BemiecTB (Ha yroibHbIx aHonmax): K;SOs; NICly. Tlpu
ANEKTPOJIU3E KAKOTO M3 MPEUIOKEHHBIX BaM BEILIECTB BbLAESAETCS KUCIOPOA? CKOIbKO KHCIOPOAa BbI-
JEUTCS TIPU AJIEKTPoJin3e TOKoM cuiioit 30 A B Teuenue 1,5 yacoB?
141. Onpenenure tun Koppo3uu. CocTaBbTe ypaBHEHUS MPOLIECCOB, MPOTEKAIOIIUX B KAXKIOM U3 Cllyda-
€B, U CXEMY KOPPO3HMOHHOTO 3JIEMEHTAa JUIsl CIIydas dJIEKTpPOXMMHUYECKor kopposuu. a) lllepoxoBatas
KeJIe3Has IJIACTHHKA B cpeje razoobpasHoro xsopa mpu T>573 K;6) Kakoit u3z asyx meramios (Fe/Ti),
KOHTaKTUPYIONIUX B KOHCTPYKIMH, OYIET MOJABEPraThCs pa3pylieHno? MeTamnieckoe u3Jeine Haxo-
autcs B pactBope CuCly.
161. Omnpenenute, YeMy paBHBI 3apsi KOMIUICKCHOTO MOHA, CTCIICHb OKUCIICHUS W KOOPIAMHAIMOHHOE
yuciio komiuiekcoobpasosarens B coenuHenusnx: [Cr (NH3)sCI|Cly, Ko[Cu(CN)4]. Hanumure ypaBHeHMS
JUCCOITUAITUH 3TUX COSJMHCHU B BOJHBIX PACTBOPaX U BRIPAKCHUS TS Kyecr.
181. Ompenenuts MaccoByto nonto HzPO4 B 6,6M pactBOpe KuUCTOTH (IDIOTHOCTH pacTtBopa 1,32 r/mm).
PaccuuraTh TUTp pacTBOpa.

ITONHOCTBIO OLIEHOYHBIE MAaTE€pUallbl U OLEHOYHBIE CPEACTBA HJI1 IPOBEICHMS TEKYILIErO KOH-
TPOJI YCIIEBAEMOCTH IIpeACTaBiIeHbl B Y MM 110 IHCUMIUIMHE.

Tunosble 3a1aHusA AJ5 MPOBEIEHUs MPOMEKYTOUHOM aTTeCTAIIMU 00y4AIOIIMXCS
ITpomerxyTouHas aTTecTanys Mo AUCLUILIMHE MpoBoAUTCS B 1 cemecTpe B (hopMme 3adera, BO 2 B
dbopme sK3aMeHa. DK3aMeHBI IIPOBOASTCS B GopMe OJIAHKOBOTO M KOMITBIOTEPHOTO TECTHPOBAHUSI.

Jliis TeCTUPOBaHUS MCTIONB3YIOTCS KOHTPOJIbHO-U3MepHTenbHbIe MaTtepuansl (KIIM) — Bonpocs! u
3alaHusl B TeCTOBOM (popme, coctamistomue O0aHk TecToBbIX 3amanui (BT3) mo auciumimhe, yTBep-
KJIEHHBIN B YCTAaHOBJIEHHOM B YHUBEPCUTETE MOPSIIIKE.

[TpoBepsieMbIMU Ha MMPOMEKYTOYHOHN aTTECTAIMH SJIEMEHTAMH COJICPKAHUS SIBJISIOTCS TEMBI IHUC-
LUIUIMHBI, YKa3aHHbIE B pa3zene 4 HacTosel nporpaMMel. Bee Tembl qucuuruiinel otpaxensl B KM B
paBHbIX noysx (%). BT3 Briatouaer B ce6s He meHee 100 3amanuii u nmocrossHHO nononHserca. bT3 xpa-
HUTCS Ha OyMa)XHOM HocHTese B coctaBe Y MM u anexrponHoM Buze B DMOC yHuBepcurera.

J1n1st ipoBepKH 3HAHHWI UCTIOIB3YIOTCS BOITPOCHI U 33/IaHUS B pa3IMIHBIX (hopMax:

- 3aKPBITOM (C BEIOOPOM OTHOTO MJIM HECKOJBKUX MPABUIIBHBIX OTBETOB);

- OTKPBITOM (HEOOXOUMO BIIHMCATh MPABUIIBHBINA OTBET);

- Ha YCTaHOBJIEHUE COOTBETCTBUSI.

YMeHus, HaBBIKH (MJIH OTIBIT JEATENIbHOCTh) ¥ KOMIIETCHIIMU TPOBEPSIOTCS C TIOMOIIBIO KOMIIE-
TEHTHOCTHO-OPUEHTHPOBAHHBIX 33/1a4 (CUTYallMOHHBIX, IIPOU3BOJCTBEHHBIX MJIM KEHCOBOIO XapakTepa).
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Bce 3agaun ABISIOTCS MHOTOXOJ0BBIMU. YacTh YMEHHM, HABBIKOB M KOMIIETEHLIUM IIPSAMO HE OTPAKEHA B
(dhopMyTUpOBKax 3a1a4, HO OHU MOTYT OBITh TIPOSIBJIICHBI O0YYAIOIITMMCS TIPH X PEIICHUH.

B kaxnapiii BapuanT KM BriIrOUaroTCs 3aaHus MO KaXJIOMY MPOBEPSIEMOMY 3JIEMEHTY COLEP-
JKaHUs BO BCEX IMEPEUYUCIICHHBIX BhINIE (popMax M pa3HOro ypoBHS clokHOCTU. Takoit Bapumant KM
MO3BOJISIET OOBEKTUBHO ONPEICIUTh Ka4eCTBO OCBOCHHUS OOYYAIONUMUCS OCHOBHBIX 3JIEMEHTOB COJEP
YKaHUS TUCIUTIIMHBI U YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHITUH.

IIprMepbl TUNIOBBIX 3aJaHUM 1JIsl NPOBEAEHUS MPOMEKYTOYHOM aTTeCTAIMU 00y4AK0IIMXCH

3ajanue B 3aKphITOH hopme:
Kakoii Habop KBaHTOBBIX YMCEN OMKICHIBACT JIJIS 10/1a COCTOSTHHE (DOPMHUPYIOMIETO SIEKTPOHA.
OTBET:1.5,2 ,—1,—%» 2.6,1,1,—% 3.4,1,0,+2 4.5 1,0+

3aianne B OTKPBITOH hopme:
Omnpenenure HOPMATBHYIO KOHIIEHTpalnio 16%-Horo pactBopa xiopuaa amomunus (p=1,149r/mi)

BaIlaHI/Ie Ha YCTaHOBJICHHE MPAaBUIBHON NOCICA0BATSILHOCTH

Honsr H+,Fe2+,Cu2+, Mg2+ BOCCTaHABIIMBAIOTCS U3 PACTBOPOB B CIIEYIOLIEH NOCIEI0BATEIbHOCTH:
OTBET: 1)H'Fe*" Cu*, Mg 2)H', Cu*, Fe’" Mg®
3) H',Cu*", Mg* ,Fe**  4) Cu**, H' Fe®*, Mg®

3a,I[aHI/I€ Ha YCTAHOBJICHHUEC COOTBCTCTBHUA:
Y CcTaHOBUTE COOTBETCTBUE MCKOY CXEMOM OKHCIHUTEIbHO-BOCCTAHOBUTEIHHOM pC€aKkuuu U U3MCHCHH-
€M CTCIICHHN OKHUCJICHHUHU BOCCTAHOBUTCIIA.

CXEMA PEAKIIUU W3MEHEHUE CTEITEHU OKUCJIEHUSI BOCCTAHOBUTEJIS
A) C+C1,+Cr,03— CrClz + CO 1)C?- ™ 5) C°— C*?

B) CO + Na;O,— Na,COs3 2)C*— ™ 6) C™*— C*?

B) CH,4 + O,— CO; + H,0 3) C’— ™

') HCHO + Ag,0— HCOOH + Ag 4) C?—C*

KoMIIeETEHTHOCTHO-OpHEHTHPOBAHHAS 3a4a4a:

B nomemnieHnu mpou3BOIMIOCH CKUTAaHUE pe3uHbl. OnpeaenuTe BO3SMOKHOCTD HAXOXKICHHS B HEM
YyeJIOBEKa, €CIH IUIOMIAJb €€ COCTABIISIET 400M2, BBICOTA MOTOJIKOB 3 M, Macca pe3uHbI | Kr, coepkaHue
cepbl He Oonee 3%. Pe3nHa momyueHa Ha OCHOBaHMH U30MPEHOBOTO KaydyKa.

ITOTHOCTBIO OLICHOYHBIE MAaTEpHabl U OLEHOYHBIE CPEACTBA I MPOBEICHUS ITPOMEKYTOUYHOU
aTTecTaluu oOyJaronmxcs npeactasieHsl B YMM no nucnuuruivHe.

7.4 MeTonnueckne MaTepuaJbl, onpeae/sone Npoueaypbl OeHUBAHUA 3HAHUI, YMEHHH,
HABBIKOB M (WJIM) ONBITA 1S TeJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (JOPMHUPOBAHUS KOMIIETEHIU I

[Tpouenypsl OlleHUBAaHUSI 3HAHHUM, YMEHUH, HABBIKOB U (WJIHM) OMBITA AEATEIHHOCTH, XapaKTepu-
3YIOMUX 3Tanbl (OPMHUPOBAHUS KOMIIETCHIINH, PETYIHPYIOTCS CICAYIOIIMMH HOPMATHUBHBIMH aKTaMU
YHUBEPCUTETA!

- [Tonoxenue I1 02.016 «O 6annbHO-PEUTUHIOBON CUCTEME OILIEHUBAHUS PE3yJIbTAaTOB OOyUEHUs
Mo JUCHUIIIMHAM (MOAYJISIM) M TPAaKTHKaM MPH OCBOSHUHM OOYUYaIONIUMUCS 00pa30BaTelIbHBIX MPO-
rpamm»;

- METOJUYECKHE yKa3aHWs, UCIIOJIb3yeMble B 00pa30BaTeIbHOM MpOIEcce, YKa3aHHBIE B CIUCKE
JINTEPATYPBHI.

Hnsa mexywezo konmpons ycneeaemocmu o IACHUIUIMHE, B paMKaX JECUCTBYIOLIEH B YHUBEPCHU-
TeTe OAUTBHO-PEUTHHTOBOM CUCTEMBI IPUMEHSIETCS CIENYIONINN MOPSII0K HAUUCTIEHUS 0alIOB:
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Ta6muma 7.4 — Iopsinok HaunciaeHus 6auioB B pamkax bPC

®opma TEKyLIEro KOHTPOJIs MuHUMaBHBIN 6at MaxkcumanbHbIN 0a
bann [Ipumevanue bann [Ipumeuanue
1 cemectp
Jlaboparopnast pa6ora «oHHbBIE paB- 0 PaboTa He BbINOI- 3 Brimonnena, moj-
HOBECHSI B PACTBOPAX AJICKTPOIUTOBY HEHa TOTOBJICH OTYET
Jlaboparopnast pabora «OKHCIUTETb- 0 PaboTa He BbINOI- 3 Brimonnena, moj-
HO-BOCCTaHOBHTEIIBLHBIC PEAKITHI HEHa TOTOBJICH OTYET
CPC (Bbmosinenue PP) 0 30
Utoro 0 36
ITocemaemocthb 0 14
3auer 0 60
Hroro 0 100
2 ceMecTp

Jlaboparopuas pabora «Cepa u ee co- 0 Pabora He BBITIOI- 3 Beimonaena, moa-
CIIMHEHUS HEHA TOTOBJICH OTYET
Jlabopatopuast pabora «CBoiictBa 0- 0 Pabora He BBITIOI- 3 Beimonaena, moa-
DJIEMEHTOBY HEHA TOTOBJICH OTYET
CPC (Bemonnenue PP) 0 30
HUtoro 0 36
Ilocemaemocthb 0 14
DK3aMeH 0 60
HUtoro 0 100

s npomesicymounou ammecmayuu 00y4arouwuxcs, TpoBOIUMON B BU/I€ TECTHPOBAHUS, UCTIONh-
3yeTcs cleAyrolas METOIMKa OICHUBaHUS 3HAHUWM, YMEHHI, HaBHIKOB U (WUJIM) OMBITA AeSITeIbHOCTH. B
kaxsiom Bapuante KM —16 3amganwmii (15 BompocoB u ojiHa 3a1a4a).

Kaxapiii BepHBIN OTBET OLIEHUBAETCS CIEAYIOIIUM 00pa3oMm:
3a/laHue B 3aKpbITOM popme —20aia,
3a/IaHKe B OTKPHITOM popMme — 2 Oaa,
3aJlaHue Ha YCTaHOBJICHHE MPaBUIIBLHON MOCIEI0BATENILHOCTH — 2 Oaia,

— 3a/IaHHe Ha YCTaHOBIIEHUE COOTBETCTBHS — 2 Oaia,
pelieHrne KOMIETeHTHOCTHO-OPUEHTUPOBAHHOM 3a/1aun — 6 OajIoB.
MaxkcuManbHOE KOJIMYECTBO OAIJIOB 32 TECTUPOBaHUE —36 OaNIOB.

8 IlepeyeHb OCHOBHOI M ONOJHUTEIbHON y4eOHOM JINTepaTypbl, HCOOXOAMMOH 1JIsl OCBOE-
HMSA JHCHUILIUHBI

8.1 OcHoBHas yyeOHasi JuTEpaTypa
1. AxmeroB H.C. Ob6mas u Heopranudeckas xumus: yueonux/ H.C. Axmeros. - M.: Beicun. mk.,
2006 r. — 743 c.- TekcT: HENOCPEICTBEHHBIN.

2. Jlyneiiko T. I' . Beenenue B obmyro xumuto: yueobnuk/ T. I'. Jlyneiiko. - Poctos-u//l: N3na-
TEICTBO OsxHOTO (dhenepasbHOTO YHUBEPCUTETA, 2010. - 232 C. - URL:
http://biblioclub.ru/index.php?page=book&id=241121. — TeKcT: 371€KTPOHHBIA.

3. CemenoB, U. H. Xumus: yueonnx/ . H. Cemenosn, U. JI. Ileppunosa. - 3-e u3g. - CaHkT-
[TetepOypr: XuMu3aar, 2020. - 656 c.: WL - URL:


http://biblioclub.ru/index.php?page=book&id=241121
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https://biblioclub.ru/index.php?page=book&id=599172 (nata obpamenus 26.04.2021). - Pexxum nocryma:
M0 MOANUCKE. - TeKCT: 3JIeKTPOHHBIM.

8.2 lomostHuTeIbHASE YUeOHAsI JIMTEpaTypa
4. Yukun, E. B. Xumus: yuebnoe nocodue / E. B. Uukun. - Tomck : ToMCKuii rocyapCcTBEeHHBIH

YHUBEPCUTET CHUCTEM YIOpaBjieHUs W  paguodnekrponuku, 2012. - 170 c¢. - URL:
https://biblioclub.ru/index.php?page=book&id=208956 (mata oOpamenus 26.04.2021). - Tekct: smek-
TPOHHBIM.

5. I'muuka H.JI. 3agaun u ynpaxsaeHus nmo oOmeil xumun: yuebnoe nocoodue /moj pea. B.A. Pa-
ouHoBu4a, X.M. Pyounoii. - M.: UaTerpan-IIpecc, 2006 r. — 240c. - TekcT: HemOCpeACTBEHHBIM.

6. O6mas xumus. M30pannsie riasel: yueOHoe nocodue / B. B. Bonbxun. - 2-e u3z., nepepad. u
nor. - CII6. : Jlans, 2008. - 384 c. - TekcT: HEMOCPEACTBECHHBIM.

7. bypeikuaa O. B. Xumus sneMeHTOB: ydeOHOe mocoOue: [Afisi CTYAEHTOB HaIpaBICHHUN
020100.62 «Xumusa», 020100.65 «DdynaameHntaibHas U npukiagHas xumus», 022000.62 «Dxonorus u
npupoaononszoBanuey, 280700.62 «TexnochepHas 6e3omacHocTh», 260100.62 «TexHOMOTHS MPOTYK-
TOB MUTAHUS U3 PACTUTEIBHOTO ChIPpbs», 260200.62 «TexHonorus nNpoayKToB MUTAHUS KUBOTHOTO MPO-
ucxoxnenus», 240100.62 «Xumuyeckas texHomorusi»]. — Kypck: [0.u.], 2014. - U.1 : CpoiictBa p-
3JIEMEHTOB M UX coenuHeHuid, 2014. - 266 c. - TekcT : 2J1eKTpOHHBIH.

Q 8.2 IlepeyeHb MeTOAMYECKUX YKAZAHU I
1. XUMUSL: METOJUYECKUE YKa3aHUs K CaMOCTOSTENIbHOW paboTe CTYIEHTOB CHEeLHUaTbHOCTU
21.05.04/ KOro-3arm. roc. yH-T; cocT.: E.A. ®@arpsnoBa. - Kypck, 2026. — 58c. - TeKCT: 37eKTpOHHBIH.
2. XUMHSL: METOAMYECKHE YKa3aHUs 110 BBINOJIHEHUIO J1a00paTOpHbIX padoT U MPaKTUYECKUX

3aHSATHN JUIS CTYyNeHTOB crienuanbHocTh 21.05.04/ FOro-3am. roc. yH-T; coct.: E.A. ®arbsHOBa. - KypCK,
2026. — 28c. — 21c. - TekcT: 2IEKTPOHHBIMN.

8.4 /Ilpyrue yue0HO-MeTOANYECKHE MATEPUAJIbI

OtpacneBble HAyYHO-TEXHUUECKHE KYpHAJIbl B ONOJINOTEKE YHUBEPCUTETA!

Kypnan obmieit xumuu.

JKypHas HeOpraHu4eCKON XUMUHU.

[Tnaxats! (Ilepnonnyeckas cucTeMa XMMHUYECKHUX 3JIEMEHTOB, DJIEKTPOXUMUYECKHUN psif HANIpsI-
KEHUs MeTaJuIoB, Tabiuia paCTBOPUMOCTH).

9 Ilepeuens pecypcoB HH(POPMALHOHHO-TeJIeKOMMYHUKAIMOHHOM ceTH « AHTepHeT», HE00-
XOAMMBIX VIl OCBOCHHUS JUCHUIIINHBI

1. i-exam.ru - UaTepHET - TpeHAXEPHI 10 XUMHU

2. http://school-collection.edu.ru/ - ®enepanbHoe xpanwimiine «ExuHas KOICKIMs THPPOBBIX
00pa3zoBaTeNbHBIX PECYPCOBY

3. http://biblioclub.ru- DnexTporHast OnbIMOTEUHAS CHCTEMa «YHUBEPCUTETCKasi OMOIMOTEKa OH-
JIaH»

4. Hayunas snexktponHas 6udnuoreka eLIBRARY.RU

5. PedeparuBno-6ubmuorpaduyeckre 6a3pl nanHbix BUHUWUTH 1o ecrecTBeHHBIM Haykam
http://www.viniti.ru/products/viniti-database

6. Xumudeckue caiter: http://www.xumuk.ru/, http://chemistry.ru/, http://www.alhimikov.net/

10. MeToaunuyecKkue YKazaHusd 1J1s1 oﬁyqamumxcsn 110 OCBOCHHMIO JUCHHUITJIMHBbI
OCHOBHBIMHU BUIaMH aYHHTOpHOﬁ pa6OTBI CTYACHTA IPU U3YUCHUU JUCHUIIINHBI «XUMUSY SB-

JSI0TCA JIEKUUU U JlabopatopHble 3aHsATUs. CTyJeHT HE UMEET IpaBa MPOMYyCKaTh 3aHATUS 0€3 yBaku-
TEIIbHBIX IIPUYMH.


http://school-collection.edu.ru/
http://biblioclub.ru/
http://www.elibrary.ru/
http://www.viniti.ru/products/viniti-database
http://www.xumuk.ru/
http://chemistry.ru/
http://www.alhimikov.net/
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Ha nexuusax m3nararoTcst U pa3bsCHIIOTCS OCHOBHBIE IOHSTHS TEMBI, CBA3aHHBIE C HEW TEOPETHU-
YeCcKHUe U MPaKTUUYECKHe MpoOIeMbl, TAIOTCS PEKOMEHIALUHU JIJIsl CaMOCTOSITeIbHON paboThl. B xoze nek-
LMY CTYAEHT JOJDKEH BHUMATEIBHO CIIYIIaTh U KOHCIIEKTUPOBATh MaTepUal.

W3yuenue Hanbosee BaXKHBIX TEM WJIM Pa3esioB AUCLUILUIMHBI 3aBEpPLIAOT J1a0OpaTOPHBIEC 3aHs-
THUS1, KOTOpBIE 00ECIEUNBAIOT KOHTPOJIb MOATOTOBIEHHOCTH CTYJCHTA; 3aKperyieHne yu1eOHOro MaTepua-
Ja; MPUOOPETEeHNE OMbITA YCTHBIX MYOJIMYHBIX BBICTYIICHUH, BEACHUS AUCKYCCHUU, B TOM YHCIE apry-
MEHTAIMH U 3alUThl BbIIBUTAEMBIX II0JIOKEHUI U TE3HCOB.

JlabopaTtopHOMY 3aHATHIO MPEIIECTBYET CaMOCTOsATEIbHAasl paboTa CTy/eHTa, CBA3aHHasi C OCBO-
SHHEM MaTepualia, MOJyYeHHOTO Ha JIEKIHIX, U MaTepHaJiOB, U3JI0O)KEHHBIX B YUCOHHUKAX U YUEOHBIX I1O-
co0usix, a TaKXKe JIMTepaType, peKOMEHI0BAHHOM Mperno/iaBaTeseM.

KadecTBo yueOHOI pabOTHI CTYIEHTOB IIPEIO/IaBaTeNb OLEHUBAET 10 Pe3yJibTaTaM TECTUPOBAHUS,
co0ece10oBaHus, 3alIUTHl OTYETOB MO Ja0OPATOPHBIM paboTaM, a TaKKe MO Pe3yJibTaTaM JI0KJIaI0B.

[IpenoaBaTens yxe Ha NEPBBIX 3aHATHAX OOBICHAET CTy/I€HTaM, Kakue (hOpMbl OOyUeHHs cleny-
€T UCIOJIb30BaTh IPU CAMOCTOSITEIIbHOM U3YUEHUU TUCIUILIUHBI «XUMUS»: KOHCIIEKTHPOBAaHUE Y4eOHOM
JUTEPATyphl U JIEKIUU, COCTABJICHUE CIIOBApPEN MOHATHI U TEPMUHOB U T. II.

B nporecce o0yuenusi npenojaBaTesd UCIOIb3YIOT aKTUBHBIE (POPMBI pabOThI CO CTyAECHTAMHU:
YTEHUE JICKINH, IPUBJICYCHHUE CTYJJCHTOB K TBOPYECKOMY IPOLIECCY Ha JEKIHIX, OTPA0OTKY CTYACHTAMH
MPOMYIIEHHBIX JIKIHH, y4acTHEe B TPYIIOBBIX M MHAMBUAYAJIbHBIX KOHCYJIbTAMIX (COOECeIOBAaHUM).
Ot GopMbI crIOCOOCTBYIOT BBIPAOOTKE y CTYICHTOB YMEHHS PadOTaTh ¢ YYEOHUKOM U JIUTEPATYpOil.
W3ydyenue nureparypbl COCTAaBJISE€T 3HAYMTEIbHYIO YacThb CaMOCTOSITENIbHOM paboOThl CTyAEHTa. ITO
OOJBIION TPy, TPEOYIOMINNA YCHUIIHIA U JKETaHusl CTyJeHTa. B caMoM Hauaie paGoThl HaJl KHUTOW BaXKHO
OTIpEeICTUTh LIeTb U HampaBjeHue 3Tol paboTel. [IpountanHoe cienyet 3akpenuth B maMatu. OIHUM U3
IIPUEMOB 3aKpEIJIEHHUs] OCBOEHHOT'O MaTepHalla sIBJSIeTCSl KOHCIIEKTUPOBaHHUE, 0€3 KOTOPOro HEMbICINMA
cepbe3Hasi paboTa Haj nuTepaTypoil. CucTeMaTHuecKoe KOHCIIEKTUPOBAHHE MOMOTaeT HAYYHThCS Ipa-
BUJIbHO, KPAaTKO U YETKO M3JIaraTb CBOMMHU CJIOBaMH IPOYUTAHHBIA MaTepual.

CamMocTosATenbHYI0 padoTy cleAyeT HaYMHATh C MEPBBIX 3aHATHI. OT 3aHATHUS K 3aHATUIO HYKHO
PEryJIIpHO MPOUYUTHIBATh KOHCIIEKT JIEKIIMH, 3HAKOMUTHCSA C COOTBETCTBYIOIIMMHU pa3feslaMi yueOHUKa,
YUTAaTh U KOHCIEKTHUPOBATh JIMTEPATYPY MO KaXAOW Teme TucHUIUIMHbL. CamocTosTenbHas paboTa gaetr
CTYZEHTaM BO3MOXXHOCTb PaBHOMEPHO PacHpeeIUTh Harpy3Ky, CIOCOOCTBYET Ooiee rIyOOKOMY U Kaue-
CTBEHHOMY OCBOCHHIO Y4eOHOro marepuaia. B ciydae HE0OXOIUMOCTH CTYACHTHI 0OpalaroTcs 3a KOH-
CyJIbTallMe! K MPENoAaBaTEN0 IO BOIPOCAM JUCHHIUIMHBI «XUMHS C LB OCBOCHMS U 3aKPEIUICHUS
KOMIIETCHIIUH.

OcHoBHasl L1eb CaMOCTOSITEIbHON pabOThl CTYJEHTa MPU U3YUYEHUU JAUCHUIUIMHBI « XUMUSI» - 3a-
KpPEeNUTh TEOPETHUYECKUE 3HAHMS, MOJIyYeHHbIE B MPOLECCE JIGKLIMOHHBIX 3aHATHH, a Takke cHhopMUpo-
BaTh IPAKTUUECKHE HABBIKM CAMOCTOSITEIILHOTO aHaJIN3a OCOOCHHOCTEH TUCIUIUINHBI.

11 Ilepeyenb UHGOPMALMOHHBIX TEXHOJOIMH, UCIIOJIb3YEeMbIX IIPH OCYLIECTB-
JICHMH 00pa30BaTeJIbHOIO IMpouecca Mo JAUCHUIUIMHE, BKJIKYas IepeYyeHb Ipo-
rpaMMHOI0 obecnedyeHuss 1 MHPOPMALMOHHBIX CIPABOYHBIX CHCTeM (IpU Heo0Xo-
AMMOCTH)

1. LibreOftice
2. OneparnuonHas cuctemMa Windows
3. AntuBupyc Kacnepckoro (i ESETNOD)

12 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JIs1 OCYIIECTB-
JIeHHsI 00pPa30BaTEeIbHOI0 MPOLECCA MO AMCHUIIMHE

YuyeOHble AyauTopusd 1A MPOBCACHUA 3aHATHI JIEKITMOHHOI'O THUIIAa U Ha60paTOpI/II/I, OCHAIIICHHBIC
yI{CGHOﬁ MeOeIbIO: CTOJIbI, CTYJIbs IJIA 06yqa101m/1x051; CTOJI, CTYJI JId mperioaaBareiist; J0CKa. I_]_[Ka(b
BBITSDKHOM jabopaTtopHbli, ciekrpodoromerp [IpomOkoJlad [13-5400Y D, komopumeTp GOTOINEKTPH-
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yeckuil koHueHTpanuoHHblii KOK-2, pH-merp/monomep Mynbrutect MIJI-103, Bechl 351eKTpOHHBIE
OhausRV-214, snekrpuueckue miuTku, akBaguctuiastop OO0 AIIN. IT 0355. Xumuueckas mocynaa:
POOUPKH, CIUPTOBKH, JEPKATENN ISl CIUPTOBOK, MEPHAs TIOCY/Ia.

13 OcobennocTH peanu3anu IMCHUIVIMHBI IJd MHBAJIUI0B H JIHUII ¢ OTrPpaHu-
YCHHBIMH BO3MOKHOCTHAMMH 3/I0POBbS

[Tpu oOyueHNH JHUI] ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3/10POBBSI YUUTHIBAIOTCS WX HHIUBUIY-
aJlbHbIE NIcuXxodu3nueckue ocooeHHocTH. O0ydeHre HHBAIUI0OB OCYIIECTBISIETCS TAKXKE B COOTBETCTBUU
C MHAUBUIYaTbHON POrpaMMoOii peadInTalli HHBAIKUAA (IPU HAIMYUH).

Hna nuy ¢ napywienuem ciyxa BO3MOXHO NIPEAOCTaBIeHHE yuyeOHOM nH(popMaluy B BU3yaIbHON
¢bopme (KpaTKuii KOHCIIEKT JICKIIHIf; TEKCThI 3aJaHHii, Halle4aTaHHbIEe YBEIMUECHHBIM MIpU(TOM), Ha ayu-
TOPHBIX 3aHATUAX JOMYCKAETCs MIPUCYTCTBUE ACCUCTEHTA, & TAKXKE CYPJONEPEBOAUUKOB U TH(IIOCYpPO-
MEPEeBOMYMKOB. TEeKyIIMil KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B MHCbMEHHON (hopme: oOyyaro-
IIMHCSA MMCbMEHHO OTBEYAeT Ha BOINPOCHI, MMCbMEHHO BBINOJIHACT MpakTUUYeckue 3afganud. Jloxian (pe-
¢epat) TakKe MOXKET OBITh MPEACTaBICH B MUCHbMEHHOW (hopMme, mpu 3TOM TpeOOBaHUS K COJEPIKAHHIO
OCTalOTCsl TEMHU K€, a TPEOOBAaHUS K KaUeCTBY M3JI0KEHUS MaTepuaia (HOHATHOCTb, KAYeCTBO PEUH, B3a-
UMOJIEHCTBUE C ayIUTOPUEH U T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOIINE TPeOOBaHMUsI, IPEIbABISIEMbIE K
IUCbMEHHBIM paboTaM (KauecTBO O(OpPMIIEHHUS TEKCTAa M CIIMCKA JIMTEpaTypbl, IPaMOTHOCTh, HAJIUYUE
WUIIOCTPALIMOHHBIX MaTepuanoB U T.1.). [IpomexxyTouHas arrecranus JUisl JIMI C HApyLIEHUSAMHU CllyXa
IIPOBOJIUTCS B MUCbMEHHOH (hopMe, IIpU 3TOM MCIIOJIb3YIOTCS 00IIMe KpuTepuu oueHuBanus. Ilpu HeoO-
XOJUMOCTHU BpPEMsI MIOATOTOBKHU K OTBETY MOXET OBITh YBEJIUYEHO.

Hna nuy ¢ napywenuem 3penusi JONYCKaeTCs ayAuaibHOE MpeoCcTaBIeHne HH(POpMAIIUH, a TaKKe
HCII0JIb30BaHNE HA ayJUTOPHBIX 3aHATUSX 3BYKO3AIHUCBIBAIOIIUX YCTPOMUCTB (AUKTO(POHOB U T.A.). [o-
IIyCKaeTCsl MPUCYTCTBHUE HA 3aHATHIX aCCUCTEHTa (IIOMOLIHMKA), OKa3bIBAIOLIET0 00yUYaroUMCcsl He00X0-
IMYIO TEXHHYECKYIO MOMOIIb. TeKymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCSI B YCTHOH (opme.
IIpu mpoBeneHNM NPOMEXKYTOYHOM aTTECTAllMU Ul JIML C HApYLICHUEM 3pEHHUs] TECTUPOBAHUE MOKET
OBITh 3aMEHEHO Ha YCTHOE COOECceJOBaHMUE 110 BOIIPOCAM.

Hna auy ¢ 02paHUMEHHbIMU BO3MOJICHOCHAMU 300P06bS, UMEIOWUX HAPYUWEHUs ONOPHO-
0gueamenbHo20 annapama, Ha ayJIUTOPHBIX 3aHATHUSX, a TAKXKE MPU MPOBEACHUU NPOLEAYP TEKYIIETOo
KOHTPOJISl YCIIEBAEMOCTH U NMPOMEXYTOYHOM aTTeCTallMd MOTYT OBITh NPEAOCTABICHBI HEOOXOIMMBbIE
TEXHUYECKHUE CpeACTBa (MEPCOHAIbHBIA KOMIBIOTEpP, HOYTOYK WJIM JIPYrod rajpKeT); JOMyCKaeTcs Mpu-
CYTCTBHME aCCHUCTEHTa (aCCHUCTEHTOB), OKA3bIBAIOIEro OOYYaIOUIMMCS HEOOXOAUMYIO TEXHMUYECKYIO IO-
MOIIIb (3aHATHh pabouee MeCTO, NepPeIBUraThCs M0 ayJUTOPUH, IPOUUTATh 3a/laHue, OPOPMUTH OTBET, 00-
IIATHCS C TIPETO/IaBaTeNIeM).






