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ITACIIOPT

koMIuiekTa KOC no yueOHoii nucuuninde «EcrecTBo3HaHue»

1.1.06ume nosnoxxeHust

KonTponbHo-ouenounsie cpeactsa (KOC) npennasHaueHsl Juist KOHTPOJIS U OLEHKU
00pa30BaTeNbHBIX TIOCTH)KEHUH 00YJaOUINXCs, OCBOUBIIMX MPOTrPaMMy yueOHON TUCIUTUIHHEI
EcrecTBO3HaHME

KOC BKJI104atOT KOHTPOJIbHBIE MAaTEPUAIIBI I IPOBEICHUS TEKYILET0 KOHTPOJIS U
POMEXKYTOUHOM arrecTanuu B popme- uddepeHurpoBaHHbiii 3a4eT.

KOC pa3paboranbl B COOTBETCTBUHU C:

obpazoBarenbHoi iporpammoit CITO no cnermansHocTH 38.02.03 «OmnepanrioHHast 1eATebHOCTh B

JIOTUCTHUKE»

1.2.Pe3yabTaThl 0CBOEHMSI JUCIHUILIMHBI, TO/JIeKAIIHE TPOBEPKe

Pe3yabTarsl HanmeHnoBaHue 3j1eMeHTa YMeHUII/3HAHNA « XUMUS»
o0yueHust
(ocBOEHHBIE
yMeHMusl,
YCBOCHHbIE
3HAHUA)
Vi — Ha3bIBATh: U3YUYEHHbIE BELIECTBA 110 TPUBUAIBHOU WIIM MEXAYHAPOIHOU
HOMEHKJIATYpE;

V2 — ONPEAEIIATh: BAICHTHOCTh M CTENEHb OKHUCICHHS XMMUYECKUX 3JIEMEHTOB, THUI

XUMHYCCKOM CBSI3U B COCAUHCHUAX, 3apsJ HOHA, XapaKTCp CpCAbl B BOIHBIX
pacTBOpax HEOPTaHUYCCKUX W OPraHUYCCKUX COGI[HHCHI/Iﬁ, OKHCIIMTCJIb H
BOCCTAHOBUTCIIb, NPUHAMJICIKHOCTh BCHICCTB K PA3HBIM KJIaCCaAM HEOPTaHUYCCKUX
" OPraHUYCCKHUX COCI[I/IHCHI/II\/’I;

V3 — XapakTepU30BaTh: DJJEMEHTHl MaJlbIX M[EPUOJOB II0 UX IIOJOXKEHUIO B
[Tepuognueckoit  cucreme J[.M. MenneneeBa; oOumme XHUMHYECKHE CBOWCTBa
METAJUIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHMX WU OPraHUYECKHX
COCMHEHHI; CTPOEHUE U XMMHUYECKHE CBOWCTBA M3YYECHHBIX HEOPraHUYECKUX W
OPraHUYEeCKUX COCTMHECHUM;

— 0OBSACHATH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOIY
XUMHUYECKON CBSI3U (MOHHOM, KOBaJIEHTHOH, METAIIUYEeCKOW U BOJOPOJHOIN),

v4
3aBUCHUMOCTb CKOPOCTM XHMHUYECKONM pEaKkUUu U TOJOKEHUS XUMHUYECKOTO
PaBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB;

Vs — BBIIIOJHATh XMMUYECKUI IKCIIEPUMEHT 110 PAaCIO3HABAHUIO BaKHEHIIINX

HCOPTraHNYCCKUX U OPTraHNYCCKUX COCI[I/IHCHI/II\/'I;




Y6

— TpPOBOJUTH: CAMOCTOATENBHBIM TOMCK XUMHYECKOW HMHGOpMAIMH  C
UCTOJBb30BAHUEM  pA3JIMYHBIX HCTOYHMKOB  HAYYHO-TIONMYJSPHBIX  U3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa; NCTIOIB30BAaTh KOMIIBIOTEPHBIE
TEXHOJIOTUM Uil OOpabOTKM H Tepefayd XUMHYECKOW HHpOpManuu u ee
NPEACTaBICHUS B Pa3INYHBIX (GopMmax;

y7

— CBSI3BIBATh M3YUYECHHBIH MaTepHall CoO CBOSH npodecCHoHaIbHOM NesITeIbHOCTHIO;

V8

— pelaTh: pacueTHHIE 3a/1a41 [0 XMMUYECKHM (HopMysIaM U ypaBHEHUSIM.

31

— POJIb XUMHUU B CCTCCTBO3HAHNH, €C CBA3b C APYIMMH CCTCCTBCHHBIMU HAyKaMWU,
3HA4YCHUEC B J)KU3HU COBPCMCHHOI'O 06H.[CCTBa;

32

— BaKHEHUIINE XMMUYECKUE IOHSTHS: BELIECTBO, XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJla, Macca arOMOB U MOJIEKYJ, MOH, paguKaj, auIOTPONHs, HYKIHIbI U
W30TOMNbI, aroMHbBle S-, P-, d- f- opOurtamm, Xxumuyeckas  CBs3b,
ANEKTPOOTPHUIATEILHOCTh, BAJIEHTHOCTb, CTEMEHb OKHUCICHUS, THOpHAU3AIUs
opOuTaneii, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb, MOJIIpHAas Macca,
MOJIApHBIA 00BEM  ra3000pa3HbIX BELIECTB, BELIECTBA MOJEKYJIIPHOIO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI, KOMIUIEKCHbIE COEJUHEHUS], TUCIEPCHbIE CUCTEMBI,
UCTUHHBIE PACTBOPBI, 3JIEKTPOIMTUYECKAS TUCCOLMALINSA, KHCIOTHO — OCHOBHBIE
peakuuu B BOJHBIXpacTBOpax, THUIPOJIM3, OKHUCIEHHE U BOCCTAHOBJICHUE,
ANEKTPOJIU3, CKOPOCTh XHUMHYECKOW peakldu, MEXaHH3M peakllUd, KaTalus,
TerioBoM 3¢ (deKT peakuuu, SHTANBNUSA, TeIIoTa o0pa3oBaHUS, JHTPOIHUSA,
XMMHUYECKOE paBHOBECHE, KOHCTAHTAa pABHOBECHs, YIJIEPOJIHBIM  CKeJerT,
GyHKIIMOHANbHAS TpyINa, TOMOJOTHS, CTPYKTypHas U TMPOCTPAHCTBEHHAs
M30METPHsI, MHIYKTUBHBIM W ME30MEpPHBIA APQeKTsl, deKTpodui, Hykieodwu,
OCHOBHBI€ TUIIBI PEAKIIMU B HEOPTaHUYECKOW U OPraHUYECKON XUMUM;

33

— OCHOBHBIC 3aKOHBI XUMHHU: 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BenlecTBa, [lepuonnueckuii 3akon .M. MenaeneeBa, 3akoH
I'ecca, 3akoH ABoraapo;

34

— OCHOBHBIE TEOPUM XUMHH: CTPOEHUE aToOMa, XUMHUYECKUE CBS3H,
JIEKTPOJIUTUYECKAS TUCCOLMALAS KUCIOT U OCHOBAHUMN, CTPOCHUE OPTaHUYECKUX
U HEOPraHMYECKUX COCIMHEHMH (BKIIOYas CTEPEOXUMHIO), XHUMHUYECKYIO
KMHEMATUKY U XUMUYECKYIO TEPMOJUHAMUKY;

35

— KJacCU(UKAIUMI0O U HOMEHKJIATypy HEOPraHWYECKUX M  OpPraHuYeCcKUX
COCITMHCHHI,

36

— MPUPOIHBIE UICTOUYHUKHU YTIJIEBOJIOPOJIOB, U CIIOCOOBI MX NEPepabOTKH;




— BEIIECTBAa M Marepuasbl, IUPOKO HCIOIL3YEMbIE B IIPAKTUKE: OCHOBHBIE
METaJUIbl U CIUIaBbl, TpaduT, KBapl, MUHEPAJIbHBIE YINOOpPEHMS, MUHEpAJIbHbIC H
OpraHUYeCKUEe KHCIOTHI, INEI0YM, aMMHAaK, YIJIEBOJAOPOIbI, (DEHOJ, AaHUJIMH,

37 METaHOJ, 3TAHOJ, JSTUICHIJIMKOIb, TIUIEPUH, (OpMaIbACTU, aleTalbICTHI,
aleToOH, TJIOKO3a, caxapo3a, KpaxMaj, KJIeT4aTKa, aMHHOKHCIIOTBI, O€JKH,
HMCKYCCTBCHHBIC BOJIOKHA, Kay4yKH, IJJACTMACChl, JXHPBI, MbUIa W MOIOIIUE
cpencTBa.

Pe3yabTarsl HanmenoBaHue 3j1eMeHTa YMeHUii/3HAHNH «DU3UKA)
00yueHus
(ocBOEeHHbBIE
yMeHusl,
YCBOEHHbIE
3HAHMNSA)

Vi — yMeTh TOYHO H3J1araThb CBOHM MBICIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOKY
3peHHUsI, BOCIIPUHUMATD U aHAJTU3UPOBATh MHCHHSI COOECETHUKOB;

v2 — YMETh IPUMEHSATh OCHOBHBIC IMTOHATHS, (POPMYIIBI U 3aKOHBI Pa3IMYHBIX Pa3/IeioB
(bU3MKK K PEUICHHUIO 3a7a4;

V3 — YMETh BBIMOJHATH OJKCIEPUMEHTHI, CIyKallue OO0OCHOBaHHEM (PHUIUYECKUX
3aKOHOB, TUIIOTE3, TEOPUIA;

— yYMeTh NPUMEHATH OCHOBHBIE TMOHSATHS M 3aKOHBI (DU3MKH ISl HAy4YHOTO

V4 OOBSICHEHUS SIBIICHUH OKPYKAIOIIET0 MHpa, pa3iudarh (akThl, NPUIHHBI W
CIICACTBHS;

Vs - YMeTh Ha HAyYHOW OCHOBE JOKA3bIBaTh CBOE€ MHEHHE 10 TEXHUKE BBIMOTHEHHUS
(U3MYECKOT0 SKCIIEPUMEHTA, TaOOpaTOpHON pabOTHI;

V6 — YMETh DPACKpbIBaTh pPOJIb HAYKH B SKOHOMHYECKOM M KYIbTYpHOM pPa3BUTHUU
o01IecTBa;

— yMeTb co0II01aTh TPEOOBAHUS TEXHUKHU 0€30I1aCHOCTH MPH BBITIOJIHEHUN
v7 (bU3MYECKUX SKCIIEPUMEHTOB;
V8 — yMeTh TPaMOTHO UM OOOCHOBAaHHO H3JaraTh CBOM BBIBOJBI MpU OQPOPMICHHUU

1a00paTOPHBIX PA0bOT, MPAKTHUECKUX PAOOT;




— YMCTH CO6JHOI[aTB 3aKOHBI 3KOJIOTUM 110 COXPaHCHHIO paBHOBECUA B

¥o OKpY>Karollel cpejie MPU OCYUIECTBICHUN CBOEH JKU3HEACITEIbHOCTH.

31 — CMBICII TIOHATHN: (U3UYECKOE SIBIICHUE, THIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aUMOJICHCTBHE, JIEKTPOMAarHUTHOE I0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE SO,
HEOHM3UPYIOIUE U3TyUYCHUS, TJIaHETa, 3B€3/1a, TAJIaKTUKa, Beenennas;

32 — CcMbICT (U3UYECKUX BEIUYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, UMITYJIbC,
paboTta, MexaHUYeCKasl YHEPTUsI, BHYTPCHHSS YHEPTHUs, aOCOTIOTHASI TeMIIepaTypa,
CpedHsiss KHUHETHUYECKash JHEpPrus, 4YacTHIla BEIIECTBA, KOJHUYECTBO TEIJIOTHI,
JJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsLT;

33 — CMBICHT (PU3UYECKHUX 3aKOHOB KJIACCUYECKOW MEXaHWKH, BCEMHPHOTO TATOTCHUS,
COXPAHEHUs JHEPTHHM, UMIIYJbCA M BJIEKTPUYECKOrO 3apsAnd, TEPMOJMHAMHUKH,
AJIEKTPOMArHUTHOM MHIYKIHHU, PoTod(deKTa;

34 — BKJIQJ] POCCUMCKHX U 3apYOEKHBIX YYEHBIX, OKa3aBIIUX 3HAUUTEIbHOE BIIMSIHHE
Ha pa3BHUTHE (PU3HKHU;

35 — CBs3b HAyKM (U3MKU C JPYTHMMH paslielamMd HayKd: XUMHEH, OHUOoJorHei,
ACTPOHOMHUEH, IKOJIOTHYECKOE OCHOBBI MMPUPOIOTO0JIH30BAHUS, MATEMATHUKOM;

— coaepxanue nousatuil «Beenennas», «buochepay, aBostonns pa3BUTUs

36 .

Bcenennoli;

37 — TpeOOBaHMUS HKOJIOTMYECKON M WHIUBUAYAIbHOW O€30MacHOCTH B OOIICHUU C
OKpY’Karollen cpeaou;

38 — 3HATh OTJIMYME NIOHATHUS «TUIIOTE3a» OT MOHATUS «HAy4YHAsi TEOPUSD.

Pe3yabTarsl HanmenoBanmue 3j1eMeHTa yMeHuii/3Hanni «buonorus»

o0yueHust
(ocBoeHHbBIE
YMeEHHUs,
YCBOCHHBIE
3HAHUA)

31 — CMBICJI TOHATHI: KJIETKA, OpTaHU3M, BU], IKOCUCTEMA;
32 — 3HATh POJIb OMOJIOTUU B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU

KapTUHBI MUpa U HpaKTH‘{CCKOﬁ ACATCIIBHOCTH Hmﬂeﬁ;




33

— 3HATb CTPOCHUC KIICTKH,

— 3HAaTh OCHOBHBIE CIIOCOOBI Pa3MHOKCHHA OPraHu3MoOB, a TaKXE IMPUYUHEIL,

34
BBI3bIBAIONINE HAPYUICHUS B Pa3BUTHH OPraHU3MOB;

35 — 3HaTh 0COOCHHOCTH HACJIECJCTBEHHOW U HEHACIIEACTBEHHOW U3MEHUYMBOCTU M UX
OMOJIOTUYECKYIO POJIb B 3BOJIOIIUU YKHBOTO;

36 — 3HaTh Pa3JIMYHbIC TUIIOTE3bI IPOUCXOXKACHUS KU3HU Ha 3eMIIE;
— 3HATh MPU3HAKHU POJICTBA YETIOBEKA M MIICKOIUTAIOIINX, OOIIIHOCTh H PABEHCTBO

37 YEeJI0BEUYECKUX pac;

38 — 3HATh OCHOBHBIE IKOJIOTUYECKUE (PAaKTOPBI U UX BIUSHUE HA OPTaHU3MBI;

39 — 3HATh MPUHIUIIBI B3aUMOJICHCTBHS JKUBBIX OPTaHU3MOB U CPE/Ibl OOUTAHMUS,

310 — 3HATh NIPABUJIA IOBEICHUS B IPUPOJIC, OCPEKHOTO OTHOIICHUS K OHMOJIOTHYSCKUM
00BbeKTaM (pacTEHUSM U )KUBOTHBIM M MX COOOIIECTBAM) M UX OXPaHE.

Vi — yMeTb OOBSACHUTH POJb OPraHUYECKHMX M HEOPTaHMYECKUX BEUIECTB IS
KHU3HEICSITSIbHOCTU KIIETKU;

y2 — YMETh OIHCHIBATh MUKPOIIPEIIapaThl KJICTOK PACTCHHIA,

v3 — yMeTh CpaBHUBATh CTPOCHUE KJICTOK PACTCHHH W JKUBOTHBIX IO TOTOBBIM
MUKpOTpenaparam;

va — YMeTh TOJIb30BAaThCA TE€HETHUYECKON TEPMUHOIOTHEH W CHUMBOIWKOHM, periarh
MIPOCTEHIIINE TeHETUYECKUE 3a]a4u;

Vs — YMETh aHAJIM3WPOBATh M OICHUBATH PA3]IMYHBIC THUIIOTE3bI MPOUCXONKICHUS
JKM3HU Ha 3eMIIe;
— YMETh MPOBOUTH OMKMCAHUE 0COOEH OTHOTO BUA TI0O MOP(OIOTHIECKOMY

Y6
KPUTEPHUIO;

V7 — yYMeThb JOKa3blBaTh POJICTBO YEJIOBEKA W MIICKOMHUTAIONINX, OOIIHOCTh H

PAaBEHCTBO YCJIOBCUCCKHUX PacC,




V8

— YMCThb IJIaHUPOBATH co0CTB CHHYIO ACATCIIbHOCTD JJIA JOCTHXKCHUA

MOCTaBJICHHBIX €€, OpraHu3alMyd CaMOKOHTPOJSL W OLICHKUM MOJYYEHHBIX
pE3yJIbTaTOB;

Y9

— YMETbh MPaBUIIBHO BECTH ce0sl B IPUPOJIE, OEPEIKHO OTHOCUTHCS K OKPYXKArOIIeH
cpene;

Y10

— YMCTb HIPHHHUMATL IIPAaBOBBIC BOIIPOCHI DKOJIOTHYECKOH 0e30IacHOCTH IIpu
BO3HHUKHOBCHHWHN HECTAHAAPTHBIX CI/ITyaI_[I/Iﬁ B OKpYy>Karoumem MHUpE.

OK1

— MOHMMATh CYHIHOCTh M COLMAIBHYIO 3HAaYMMOCTh CBOEH Oynymieir mpodeccun,
IIPOSIBJIATH K HEW YCTOWYUBBIN UHTEPEC;

OK2

— OPraHu30BLIBATH CO6CTBCHHYIO JACATCIIBHOCTD, BBI6I/IpaTB THIIOBBIC MCTOAbI H
CIIOCOOBI BEIITOJIHEHUS HpO(beCCI/IOHaJ'IBHBIX 3ajJad, OIICHUBATh HUX 3(1)(1)CKTI/IBHOCTB
1 Ka4eCTBO,

OK3

— IIPUHUMATh PCUICHHA B CTAHAAPTHBIX M HECTAaHAAPTHBIX CUTyallUsAX M HCCTH 3a
HHUX OTBECTCTBCHHOCTD,

OK4

— OCYHIECTBIATh TIOMCK W HCIIOJIb30BaHHE WHMOPMAIUKA, HEOOXOIUMOW IS
3¢ (HEeKTHBHOTO BBITOJIHEHUS MPOPECCHOHAIBHBIX 3a7ad MPo(ecCHOHAIBHOTO U
JIUYHOCTHOTO Pa3BUTHS,

OK35

— HCIIOJIB30BAaTh I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHHe

HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH,

TCXHOJIOTHH B

OK6

— paboTaTh B KOJJICKTHBE M KOMaHne, 3((EeKTUBHO OOIIATHCS C KOJUICTaMH,
PYKOBOJACTBOM, TIOAYUHCHHBIMU

OK7

— OpaTh Ha ce0s OTBETCTBEHHOCTDH 32 PabOTy WIECHOB KOMaHMBI (IIOJYNHEHHBIX),
pe3yJIbTaT BINOJIHEHUS 3a/1aHU;

OK8

— CaMOCTOSITEJILHO OIpPEIeIATh 3adadyd NPO(ECCHOHATBLHOTO M JUYHOCTHOIO
Pa3BHUTHS, 3aHUMAThCS CaMOOOPa30BaHKEM, OCO3HAHHO IIJIAHUPOBATH MOBBIIICHHE
KBaTM(UKALIHH;

OK9

— OPUEHTUPOBATHCS B YCIOBUSIX YaCTOM CMEHBI TEXHOJOTUH B MPOPECCHOHATHHOM

JIeITEIILHOCTH;

1.3. PacnipeniesieHue OlleHUBAHNS Pe3YJbTATOB 00y4YeHHUsI 0 BUAAM KOHTPOJIsA (Pu3nka)

Buabl arTecTanuu

Koa v HauMeHOBaHMe 3JIEeMEHTAa YMEHU UJIM 3HAHUM Texywuu Ilpomesxcymounas
KOHMPOIb ammecmayust
Y1 — yMmerb TOYHO Wu3JaraTb CBOM MbICIH, Jorndecku | KomOuHMpoBaHHOE
Konmponvnas

000CHOBBIBATH
aHAIM3UPOBATH MHCHHS COOCCEIHIKOB,;

BOCHPMHMMATh U | 3aHATHE, hopma
KOHTPOJISl YCTHAS,

CBOI0O TOKY 3pEHHUs
y 3P ’ paboma 6 konye 1

cemecmpa, I/D

_ i oIpoc

OK9 — opueHTHpOBaThCS B YCIOBUSIX YaCTOM CMEHbI .| 3auem & konye 2
WHIVBUAYaJIbHBII

TEXHOJIOTUH B MPO(eCCUOHATILHON 1EATEIbHOCTH; cemecmpa

VY2 — yMeTh NpUMEHATh OCHOBHBIE MTOHATHS, (POPMYIIBI U Komb6unupoBanHoe
3aHATHE opMma

3aKOHBI PA3JIMYHBIX Pa3eNoB (PU3UKH K PEILICHHIO 3a/1a4; > dop Konmponsias
KOHTPOJIS YCTHas, | paboma 6 konye 1

OK1 — noHMMaTh CyIHOCTh U COLMATIBHYIO 3HAYUMOCTD ompoc cemecmpa, JI/®

cBoeit GyyIiei mpodeccr, IPOSIBIATS K Heil yeroiiunppii | WHAUBUAYANBHEIN | 3quem 6 KoHye 2

HHTEpeC;

no nabopaTOpHOI
pabore

cemecmpa




OK3 — npuHMMATh pelIeHUs B CTAHAAPTHBIX U
HECTaH/IAapPTHBIX CUTyalUsIX U HECTH 3a HUX

OTBCTCTBECHHOCTbD,

Y3 — ymerb CIIy>Kalue
o0ocHOBaHHEM (PU3HUYECKUX 3aKOHOB, TUIIOTE3, TCOPHIA;

BBIIIOJHATL  OKCIICPUMCHTHI,

OK6 — paboTtarh B KOJUIEKTHBE ¥ KOMaH e, 3ppekTuBHO

KombunupoBanuoe
3ansTHe,popma
KOHTPOJISL  yCTHasd,

Konmponvnasn
paboma 6 konye 1

5 orpoc cemecmpa, JI/@

00IIaThCS ¢ KOJUIETaMH, PYKOBOJCTBOM, MO TYMHEHHBIMU; .

m » PY a » IO ’ WH/IUBUYAIBHBIA | 3auem 8 KOHye 2
[MpakTuyeckas cemecmpa
paborta.

Y4 — yMeTh IPUMEHSITh OCHOBHBIC ITOHSTHS U 3aKOHBI KomOunupoBanHoe

. 3aHsaTHe,hopma

(bU3MKHU 17151 HAYy9HOTO OOBSICHEHUS SIBJICHUI OKPY)KAOIIETO
KOHTPOJISL  yCTHas,

Konmponvnas

MUpA, pa3anyaTh (paKkThl, IPUUHHBI U CICACTBHUS;

orpoc

paboma 8 konye 1

_ HHIWBUYaAJILHBIN
OK?2 — oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD, Yy cemecmpa, JJ/®
BBIOMPATh THIIOBBIC METOJIBI U CIIOCOOBI BBITTOTHEHUS 3ayvem 6 KoHye 2
cemecmpa
npo¢eCCHOHATBHBIX 33]a4, OLEHUBATh UX 3PPEKTUBHOCTD U
KauyecTBO;
VY5 - yMeTh Ha HAy4HON OCHOBE J1I0Ka3bIBaTh CBOE MHEHUE 0 | KomOuHMpoBaHHOE
3aHATHE opma
TEXHHUKE BBIIOJHEHUsI (PU3UYECKOTO IKCIIEPUMEHTA, > dop Konmponshas
KOHTPOJISL  YCTHAs, | paboma 6 konye 1
nmabopaTopHoOit paboThI; ompoc cemecmpa, [I/@
OK9 — OpHEHTHPOBATHLCS B YCIOBUAX YaCTON CMEHBI JlaboparopHas 3auem 6 Konye 2
N N pabora cemecmpa
TEXHOJIOTUH B MPO(ECCHOHATTLHON EATEIIEHOCTH;
Y6 — yMeTb pacKkpbIBaTh poJib HAYKH B dKOHOMHUYECKOM U KomOunupoBanHoe
3aHATHE opMma
KYJIbTYPHOM Pa3BUTUU OOIIECTBA; > dop Konmponshas
KOHTpOJ'ISI YCTHaH, pa60ma 6 KOHYe ]
OK8 — camocTOsAITETLHO ONPEACIISTh 3aa4H orpoc cemecmpa, JT/®
HpO(beCCI/IOHaJ'II)HOFO " JTMYHOCTHOT'O pa3BUTHUS, 3aHUMATbLCA I/IHI[I/IBI/I)IyaJ'II)HHﬁ 3auyem 6 KoHye 2
camM000pa3oBaHHEM, OCO3HAHHO MJIAHUPOBATh MOBBILICHNE cemecmpa
KBaJIM(pUKaINH;
VY7 — ymerb cobmogath TpeboBaHUs TeXHUKU Oe3onacHocTH | KoMOuHMpoBaHHOe | Konmponvhast
IIPU BBINOJIHEHUH (PU3NYECKUX SKCIIEPUMEHTOB; 3aHATHE, (opma | paboma 6 konye 1
OK7 — 6patp Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOHTPOIA YCTHad, | cemecmpa, JI/@
_ | ompoc 3auem 8 KoHye 2
KOMaH bl (TIOJYUHEHHBIX ), pE3yJIbTAT BHIMOIHEHUS 3a/1aHU; HHMBHAYATBHB | cenecmpa
VY8 — yMeTh rpaMOTHO 1 00OCHOBAaHHO HM3JIaraTh CBOU KomOunupoBanHoe
BBIBO/IbI IIPU 0(hOpMIIEHUH JTaOOpaTOPHBIX padoT, 3aHsiTHe,  (hopma
. KOHTpPOJISI yCTHas
MPAaKTUYECKHX padoT; OHPOIC) y > | Kowmponshas
OK4 — ocymiecTBIsATh NOUCK U UCIIOJIB30BAHNE . | paboma & xonye 1
WH/IMBUTyaJTbHBIH D
i cemecmpa,
uH(popmManuu, He0OX0AUMOH 17151 3P PEKTUBHOTO TTpakTHuecKast p
6 3ayem 8 KoHye 2
BBITIOJTHEHUS TPOPECCUOHANBHBIX 3a/1a4 pabora.

HpO(bCCCI/IOHaHBHOFO " JIMYHOCTHOT'O pa3BUTHUA;

cemecmpa




VY9 — ymeTh coOI01aTh 3aKOHBI HKOJIOTHH [0 COXPAHEHHIO KombunupoBanuoe
. 3aHsATHEe,  (opma
paBHOBECHSI B OKPY>KAIOIIEH cpeJie P OCYIIECTBICHUN
KOHTPONA  YCTHAR, | kowmponsnas
CBOCH KU3ZHEEATEIILHOCTH.
OHpoc _ | paboma 6 konye 1
OK10 — HCIIONHAT BOMHCKYIO 00S3aHHOCTD, B ToM uncne ¢ | WHAUBHUAYANBHBIL | .0p 00y, JT/D
JlaGopaTopHas
. K 2
PUMEHEHHEM TOTY4YEHHBIX MPO(HEeCCHOHAIBHBIX 3HAHUH pabota auent 6 konye
cemecmpa
(nu1s1 rOHOIIIEH ).
31 — cMBICT IOHATUH: (pU3UYECKOE SBIICHUE, THIIOTE3a, KomOuHupoBannoe
. 3aHaTue,  (opma
3aKOH, TEOpHs, BELIECTBO, B3aUMOJICHCTBHE,
KOHTpPOJISI  yCTHas,
3JIEKTPOMArHUTHOE T10JI€, BOJIHA, (OTOH, aTOM, AaTOMHOE orpoc
= | Konmponvnas
VH/IMBUTyaJIbHBIH
SJIpO, HEOHU3UPYIOIIKE U3TyYeHUS, IJIaHEeTa, 3Be3/a
PO, Py i ’ ’ ’ paboma 8 konye 1
rajakTvka, Becenennas; cpenoi; cemecmpa, [/@
3ayem 6 KOHYe 2
OK10 — ucronHATh BOUHCKYIO 0053aHHOCTh, B TOM YHCJIE C Y
cemecmpa
MPUMEHEHHEM TOTYYEHHBIX MPO(EeCCHOHAIBHBIX 3HAHUH
(nu1s FOHOIIIEH).
32 — cmbica (U3UYECKUX BEIUYHH: CKOPOCTh, yckopeHue, | KomOunupoBanHoe
Macca, Cuja, UMIIYJIbC, paboTa, MEeXaHWuecKas SHeprus, | 3aHATHE, ¢opma
BHYTPCHHSIS SHEPrusi, aOCONIOTHAs Temreparypa, cpemsss | KOHTPOIA yCTHad,
KUHETHYECKAs SHEPrHs, YacTUIA BellecTBa, KojmuecTBo | OMPOC Konmponenas
o . WH/IUBY BHBIN
TEIUIOTHI, SJIEMEHTAPHBIN SIIEKTPHIECKHUI 3apsiI; AMBHIYaT paboma 6 Kkonye 1
cemecmpa, [[/D
OK6 — paboTath B KOJUIEKTHBE U KOMaH/Ie, 3(hHEKTUBHO pa, JI/
3a4em 6 KoHye 2
00I1IaThCs ¢ KOJIJIETaMH, PYKOBOJICTBOM, ITOTYMHEHHBIMU; cemecmpa
OK7 — 6paTp Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WIEHOB
KOMaH/IbI (TIOAYMHEHHBIX ), PE3YyJIbTAT BHITOTHEHHS 33 JaHHA;
33 — cMbIcn GU3NYECKUX 3aKOHOB KJIacCHUeCKOi MexaHuku, | KomOuHMpOoBaHHOE
3aHsATHE,  (opMa
BCEMHPHOTO TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCA U Koumponvnas
KOHTPOJISl  yCTHas,
paboma 6 konye 1
AIIEKTPHUYECKOTO 3apsijia, TEPMOJAUHAMUKH, orpoc
. | cemecmpa, JI/®
3JIEKTPOMArHUTHOM UHAYKIHH, HOTOdDPEKTA; MRAMBUAYATBHBIN | o0 em 6 konye 2
OKS5 — ucnonb3oBath MHG)OPMAIIMOHHO-KOMMYHUKATHBHBIC cemecmpa
TEXHOJIOTUH B MTPO(ECCHOHATILHON 1EATEIbHOCTH;
34 — BKJIaJ1 POCCUHCKUX U 3apyOeXHBIX yUEHBbIX, OKka3aBIux | KomOuHMpOBaHHOE
3aHSTHE opma
3HAYMTENBHOE BIMSHHUE HA Pa3BUTUE (DH3UKH; > bopva | Koumponsnas
KOHTPOIsL  YCTHAS, | paboma 6 Konye [
OK8 - CaMOCTOSTEIbHO ONpEAEIATh 381244 | ompoc cemecmpa, JJ/®
HpO(beCCI/IOHaHBHOFO N JIMYHOCTHOI'O pa3BUTHUSA, 3aHUMATLCSA I/IHJII/IBI/I)IyaHBHBIﬁ 3auem 6 KOHYe 2
caM000pa30BaHWEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHUE | TECTHI cemecmpa
KB (pUKaImm;
35 — cBs3b HayKU (PU3UKHU C IPYTUMH pa3/ielaMi HayKH: KoMOMHHPOBaHHOE | Konmponvhas
XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH, IKOJIOTUYECKOE OCHOBBI | 3aHATHE, bopma paboma 6 konye 1

MIPUPOJIOTIONBE30BAHUS, MATEMATHKOM;

KOHTpPOJIA YCTHa4d,

cemecmpa, J[/@




OK1 — noHMMaTh CyIIHOCTb U COLMATIBHYIO 3HAUUMOCTD ompoc 3auem 6 KoHye 2
o . . . . | MHIUBUAYAIbHBIM | cemecmpa
cBoelt Oynymieit npodeccuu, MposSBIATH K HEH yCTOMYUBBIN
UHTEPEC;
36 — comepxanue mnoHATui «Bcenennas», «buocdepa», | KomOuaupoBanHoe
3BOIIONMS Pa3BUTHA BceneHHoil; samsTHe,  GOpMa | Koumponsuasn
OK10 — ucronHITh BOWHCKYIO O0SI3aHHOCTh, B TOM YHUCIIE C KOHTPOIA  YCTHAA, | 1a60ma 6 konye 1
. orpoc
MIPUMEHEHHUEM MOJTy4YEeHHBIX PO(ECCHOHATBHBIX 3HAHUM | cemecmpa, [/
WHIMBUAYANBHBI | 5540 6 koHYye 2
(n7ns roHOLIEH). Tectsl cemecmpa
. .. | KomObunupoBanuoe
37 — TpeOOBaHHMS DKOJOTHYECKOW U WHAMBHUIYaTbHOMN p p
. 3aHATHE opMma
0€30I1aCHOCTH B OOIIECHUH C OKPYKAIOIIE ’ PMa | Konmponvhas
KOHTPOIA  YCTHAA, | naboma 6 konye 1
OK4 — ocymecTBiasiTh IMOUCK M HCIOJb30BaHUE
nHpopmauu HEO0OXOAMMOM ISt ¢ dexTuBHOrO onipes cemecmpa, Jl/®
pMat, A g UHIUBUIYAIBHBIN | 3qyem ¢ konye 2
BBITIOJTHEHUS npodeccuoHaNbHBIX 3a/a4
cemecmpa
pohecCHoHaNBEHOTO U JMYHOCTHOTO PA3BUTHS;
38 — 3HaTh OTJIMYME TOHATHUA «TUMOTE3a» OT mousATHs | KomOuHMpOBaHHOE
«HAy4YHAsI TEOPHSI. 3aHsATHEe,  (opma
OK?2 — opranu3oBbIBaTh COOCTBEHHYIO JI€ATENbHOCTD, KOHTPOJIA  yCTHai,
OIIpocC Konmponvnas

BBI6I/IpaTB THUIIOBBIC MCTOJbI 1 CI0COOBI BBITOIHEHHUS

HpO(beCCI/IOHaHBHLIX 3aJa4d, OCHUBATh UX 3(1)(1)6KTI/IBHOCTB u

Ka4yecTBO;

OK3 — n§npuHMMarh pelieHuss B CTaHAAPTHBIX U
HECTaHJApPTHBIX  CHUTyallUsIX M HECTH  3a  HHUX
OTBETCTBEHHOCTb;

WHAUBUYaIIbHBII

paboma 6 konye 1
cemecmpa, l/D
3auem 8 KoHye 2
cemecmpa

PacnipenesieHue OlleHMBaHUSA Pe3yJbTAaTOB 00y4eHHs 110 BHIAM KOHTPoJs (Xumus)

Buabl arrecTanun

Kon 1 HamMeHOBaHuUe 3/1eMeHTAa YMeHHIl WJIM 3HAHUH Texywuii Ilpomesicymounas
KOHMPOIb ammecmayus
V1- HasbiBaTb: M3y4YeHHbIE BeLLECTBa No TpuBmanbHon | KombunuposauHoe | Konmponvhas

NN MeXxayHapoaHOM HOMEeHKNaType;
OK9 — opueHTHpOBaThCS B YCIOBHSIX 4aCTOM CMEHBI

TEXHOJIOTHI B IPO(hECCHOHATLHOM TSI TEIbHOCTH;

3aHsATHE, (hopMa
KOHTPOJISl YCTHAS,
0Ipoc
VHIUBH Ty JIbHBIN

paboma 6 konye 1
cemecmpa, /I/@
3ayem 6 KoHye 2
cemecmpa




VY2 — onpenensaTh: BAICHTHOCTD U CTETICHb OKUCIICHHUS KomOunmpoBanHoe

. 3aHsATHEe,  (opma
XUMHYECKHX 3JICMEHTOB, TUII XMMUYECKOU CBS3U B

KOHTPOJI yCTHas,
COCIMHECHMSX, 3aps/l MOHA, XapaKTep CPelIbl B BOAHBIX orpoc
PacTBOpax HEOPraHMYECKHX M OPraHMYecKHX coenuHenuy, | MHAMBHIYAJIbHBIM
JlaGopaTopHas
OKHCIJIUTENIb U BOCCTAHOBHTEIb, IPUHA/UIEHKHOCTh BEIECTB K | nagora
pa3HBIM KJIaccaM HEOPTAHMUYECKUX M OPTaHUIECKHX Konmponvnas
COCIHHEHHI; paboma 6 konye 1
cemecmpa, JI/@

OK1 — noHuMaTh CYIIHOCTh U COLUAIBHYIO 3HAYMMOCTh sauem 6 konye 2
cBoelt Oynymieit nmpodeccuu, mposSBIATH K HEH yCTOMYUBBIN cemecmpa
HUHTEpEC;
OK3 — npuHUMaTh peleHus B CTAaHAAPTHBIX U
HECTaHJAPTHBIX CUTYAIMSIX U HECTH 32 HUX
OTBETCTBECHHOCTb;
VY3 — xapakTepu30BaTh: JJIEMEHTHI MAJIbIX MEPUOJIOB 1Mo uX | KomOmHMpOBaHHOE
nojoxxenuto B [lepuonuueckoit cucreme .M. Menneneena; 3aHATHe,popMa
obimupe XMMHUYECKME CBOICTBa MeETaUIOB, HeMmeTaioB, | KOHTPOIL  YCTHAA, | Koumponvhas

OCHOBHBIX KJIACCOB HCOPIraHHUYCCKUX W OPraHUYCCKUX
COGHHHGHHﬁ; CTPOCHUC N XUMHNYCCKHEC CBOMCTBa HU3YUCHHBIX
HCOPTraHNYCCKUX U OPTraHNuICCKUX COGILHHCHI/Iﬁ;

orpoc
WHIUBUYaJIbHBII
[IpakTnueckas
pabota. TecTsr

paboma 8 xonye 1
cemecmpa, l/D
3auem 8 KoHye 2

OK6 — paboTtars B KOJUIEKTHBE ¥ KOMaH 1€, 3 exkTuBHO ceMecimpa
00IIaTHCs ¢ KOJJIETaMH, PYKOBOJCTBOM, MTOTYMHEHHBIMHU;
VY4 — 00BACHATH: 3aBUCUMOCTh CBOMCTB BELIECTB OT UX KomOunupoBanHoe
. . 3aHsTHE,OpMa
COCTaBa U CTPOEHUS, IPUPOTY XMMUUYECKOH CBSI3U (MOHHOI,
KOHTpPOJISI  yCTHas,
KOBJICHTHOM, METAJNIMYECKON U BOJAOPOIHOM ), 3aBUCUMOCTD ompoc
CKOPOCTH XMMHYECKOH PEAKIMH M MOJIOKEHNS XuMHdecKkoro | MHAMBHIYAIbHBIN Konmponenas
paboma 6 konye 1
paBHOBECHSI OT Pa3IMYHbBIX (DAKTOPOB; cemecmpa, JI/D
OK2 — opranu30oBbIBaTh COOCTBEHHYIO JESTEIBHOCTD, 3auem 6 Konye 2
cemecmpa
BbIOMpATh TUIIOBBIE METO/IbI M CITIOCOOBI BBHITIOJTHEHUS
npodeccuoHalbHbIX 33/]1a4, OLIEHUBATh UX 3(PPEKTUBHOCTD U
KaueCTBO;
V5 — BBINIOJIHATE XUMUYECKUI IKCIIEPUMEHT 110 Komb6unupoBanHoe
sansatue,  dopma | Konmpoavhas

pacrio3HaBaHHUIO BayKHEHUIITNX HCOPraHNYCCKUX U
OpraHu4CCKUux COCHHHCHHﬁ;

OK9 — opueHTHpOBaThHCS B YCIOBUSX 4aCTOM CMEHBI

KOHTPOJISl  yCTHas,
orpoc

paboma 6 konye 1
cemecmpa, I/@
3ayem 8 KoHye 2

. . cemecmpa
TEXHOJIOTUH B MPOPECCHOHATBHON AESITETbHOCTH;
Y6 — IpOBOJIUTE: CAMOCTOSITENILHBIN MOMCK XUMUYECKOM KomOunuposannoe | Konmponvhas
3anatue, (Gopma | paboma 6 konye 1

I/IH(I)OpMaI_[I/II/I C UCITOJIb30BAHUCM PA3JIUYHBIX HCTOYHUKOB

KOHTpOJII  yCTHas,

cemecmpa, /I/@




HAYYHO-TIOMYJISIPHBIX M3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, | OIPOC 3auem 6 KoHye 2
. WHJUBUIYAJIbHBIA | cemecmpa
pecypcoB HTEpHETA; HCIIOJIB30BATH KOMITBIOTEPHBIE .
mo jabopaTopHOI
TEXHOJIOTHH JIJI1 00pabOTKH U TIepeIadyn XUMUIECKON pabote
nH(pOpMaIIUU U €€ TIPEACTABICHHS B PA3IMYHBIX (OpMax;
OK&8 — camocTosTEIbHO ONPEACIIATh 3aJa4u
HpO(beCCI/IOHaJIBHOFO " JIMYHOCTHOI'O pa3BUTHUS, 3aHUMATLCA
camM000pa3oBaHKEM, OCO3HAHHO IJIAHUPOBATH TMTOBBIIICHHE
KBaIM(pUKaIymy;
Y7— cBA3blBaTb W3Yy4YeHHbIM MaTepuan co cBoen | KomOuHupoBanHOe
npodeccnoHanbHON AEATENbHOCTLIO; samsiTe,  (opma | Konmponshas

OK7 — Opatp Ha cebs OTBETCTBEHHOCTD 32 PadOTy WICHOB

KOMaH/bI (HOI[‘-II/IHGHHBIX), PE3YIbTAT BBIIIOJHCHUS

KOHTpOJIA yCTHas,
oIpoc

paboma 6 konye 1
cemecmpa, JI/@
3auem 8 KoHye 2

VHIUBUYJIbHBIN
3a[aHmiL; cemecmpa
V8 — pewiathb: pacyeTHbIE 33a4u 10 XUMUYECKUM KomOunupoBanHoe
GopMyIaM M ypaBHEHHSM. 3ansTue,  (popma
OK4 — ocymiecTBiIsATh HOUCK U UCIIOJI30BAHNE KOHTpOIIsA  yCTHas, | Konmponvnas
. ompoc paboma 6 konye 1
uHpopManuu, He0OXOAUMOM 11 APPEKTHBHOTO WHMBHIYATBHBI | cemecmpa, J/D
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4 [TpakTuyeckas 3auem 6 KoHye 2
po(eCCUOHATILHOIO U IMYHOCTHOTO PA3BUTHUS; pagora. cemectnpa
31 — posib XMMHHU B €CTECTBO3HAHHH, €€ CBSI3b C APYTUMU Komb6unupoBanHoe
€CTECTBEHHBIMM HAayKaMH, 3HAUE€HHUE B KHU3HU COBPEMEHHOTO sanatie, - popma
KOHTPOIA  YCTHAR, | Kowmponbuas

00I11eCTBA;

orpoc

paboma 6 konye 1

OK10 — ucroaHsATh BOMHCKYIO 005I3aHHOCTbD, B TOM YHCIIE C MHINBAyaJIbHBIN cemecmpa, /I/@
Jlaboparopnas
MIPUMEHEHUEM TMOTYYEHHBIX MPOPECCUOHATHHBIX 3HAHUM a60Ta 3auem 6 Konye 2
p cemecmpa
(nns1 roHOLIEH ).
32— BaxHeWImIMe XUMHYECKHE TMOHATHA:  BemlecTBo, | KoMOMHMpOBaHHOE
XMMHYECKHAM AJIEMEHT, aTOM, MOJIEKYyJia, Macca aTOMOB W | 3aHATHE, bopma
MOJIEKYJI, MOH, paauKall, aJUIOTPOIHUs, HYKJIUIbl U U30TOIMbI, | KOHTPOJIA  yCTHad,
atoMuele s-, pP-, d- f- opOuranm, xumuyeckas cpssb, | OMPOC
HHINUBY BHBIH
3IEKTPOOTPULIATENBHOCTb, BaJICHTHOCTD, CTEIeHb AUBHIyal
. JlaGopatopHas
OKHUCIJIEHUs, THOpUAM3aIUs opOuTaneil, mpoCTpaHCTBEHHOE pabota Konmponvhas
T

CTPOEHHE MOJIEKYJI, MOJb, MOJIIpHAas Macca, MOJISPHBIN
00BeM ra3000pa3HBIX BEIIECTB, BEUIECTBA MOJIEKYISPHOIO U
HEMOJIEKYJISIPDHOTO CTPOCHHS, KOMIUIEKCHBIE COEJIMHEHUS,
AUCIICPCHBIC CHUCTCEMBI, HUCTHUHHBIC PaCTBOPHEI,
AJIEKTPOIUTHYECKAST TUCCOIMAINS, KHCIOTHO — OCHOBHBIE
peakiMu B BOJHBIX pAcTBOpax, TUAPOIHN3, OKHUCICHHE U
BOCCTaHOBJICHHE, CKOPOCTh ~ XUMHYECKOM
peaKIMM, MEXaHW3M pPEaKLUH, KaTalu3, TEIJIOBOH APQeKT

TCIJIOTA 06pa3OBaHI/I}I, SHTPOIIH,

9JICKTPOJINS,

pCaKkuuu, SHTAJIbIINUA,

paboma 6 konye 1
cemecmpa, /I/@
3ayem 6 KoHye 2
cemecmpa




XUMHUYECKOE  pPaBHOBECHE, KOHCTaHTa  paBHOBECH,
YIJIEPOIHBIN CKeNeT, (yHKIMOHAIbHAs TPYIIa, TOMOJIOTHS,
CTPYKTYpHas 51

MPOCTPAHCTBCHHAA HU30MCTpu,

WHAYKTUBHBIH W Me30MepHbI 3¢ ¢ekTs, 31eKkTpodu,
HYKJIEO(HJI, OCHOBHBIC THIIBI PEaKIIMN B HEOPTaHUYECKOW U
OpraHUYECKOW XUMHH;

OKG6 — paboTaTh B KOJUIEKTUBE U KOMaH 1€, 9 ()EKTUBHO
00IIaThCs ¢ KOJIJIETaMH, PYKOBOJICTBOM, ITOTYMHEHHBIMU;
OK7 — Opatp Ha cebs OTBETCTBEHHOCTD 32 PadOTy WICHOB

KOMaH/bI (HOI[LII/IHeHHI)IX), PE3YIbTAT BBIIIOJIHCHUSA 3aHaHHﬁ;

33 — OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHS MacChl Komb6unupoBanHoe
3aHsATHEe,  (opma K
BEIIIECTB, 3aKOH MIOCTOSIHCTBA COCTaBa BEILIECTBA, OHMPONbHAS
3 KOHTpPOJISI  yCTHas, patoma 6 xonye 1
[Tepuonnueckuii 3akon /.. Menneneesa, 3akoH ['ecca, orpoc
. | cemecmpa, /@
. WHIMBUTYaJIbHBII
3aKOH ABOTrazipo; JHBIILY 3auem 8 KoHye 2
OK5 — wucmonp3oBath HHOOPMAMOHHO-KOMMYHUKATHBHBIC cemecmpa
TEXHOJIOTUH B MPOPECCHOHATBHON ASITETbHOCTH;
34 — OCHOBHBIE TEOPUU XUMHUHU: CTPOCHHUE aTOMA, KomOunupoBannoe
3aHsaTHE,  (opma
XUMHYECKHE CBSI3H, AIICKTPOIUTHICCKAS JTUCCOIHALIHS
KOHTpPOJISI  yCTHas,
KHCIIOT U OCHOBAaHUH, CTPOCHHE OPTraHUYECKUX U orpoc Konmponsas
HEOPraHMYeCKMX COEUHEHUH (BKIII0Uas CTEPEOXUMHUIO), MHAUBUAYATBHbIN | raG0oma ¢ konye 1
XUMHYECKYI0 KHHEMAaTUKy H XUMUYECKYIO TEPMOINHAMHUKY Tlabopatopras cemecmpa, Ji/®
* | pabora 3ayem 6 KoHye 2
OKS8 - CaMOCTOSITEILHO OTIPENIETATh 3a1a4un cemecmpa
poecCHOHABHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
caMo00pa3oBaHUEM, OCO3HAHHO TUIAHUPOBATH TOBBIIICHUE
KBaJIM(pUKaImm;
35 — kiaccuuKaluio 1 HOMEHKIATYPY HEOPTaHUYECKUX U Kom6unupoBanHoe
OpPraHUYECKUX COCAVHECHUN; 3amsTHe,  (opma Konmponvnas
OK1 — noHuMaTh CyITHOCTh M COIUATBLHYIO 3HAUUMOCTh KOHTpPOJIA  yCTHasd, paboma é xonye 1
orpoc
o . . . . cemecmpa, /[/@
cBoel Oyayiien nmpodeccuu, TPOSBISTh K HEH yCTONIMBBII . ’
VHIMBUAYAIBHBIN | 55y0m 6 konye 2
MHTEPCC, cemecmpa
37 — BellecTBa U MaTepualbl, HIMPOKO HUcHoib3yemble B | KomOuHMpOBaHHOE
MIPaKTUKE: OCHOBHBIE METAJUIbl M CIUIaBbI, Irpadur, KBapil, | 3aHATHE, dpopma
MUHEpaJIbHBIE YA0OpeHHs, MUHEpajibHble M OpraHudeckue | KOHTPOILA  yCTHAA,
KHUCJIOTHI, IEJI0YH, aMMHUAK, YIIIEBOA0pobl, penon, anumun, | OMPOC Konmponvnas

METAaHOII, 3TaHOI, ATUJICHTIUKOJIb, TJIULIEPUH,
dbopManbaeru, ameraabAeTu, alleToH, TJII0K03a, caxaposa,
Kpaxmad, OcnKH,

KJICTYAaTKa, AMHWHOKHCIIOTHI,

HCKYCCTBCHHBIC BOJIOKHA, Kay4yKH, IIJIACTMACCHI, JXHUPBI,
MBIJIa 1 MOIOIIUE CPEACTBA.
OK4 -

uH(popmanuuy,

OCYIICCTBIIATH TIOHCK n HCITIOJIBb30BaHHUC

HE0OXO MO TUTST s dexTrBHOTO

WHUBUIYaIIbHBII

paboma 6 konye 1
cemecmpa, JI/@
3ayem 8 KoHye 2
cemecmpa




BBIITOJIHCHU S HpO(l)eCCI/IOHaHLHLIX 3aga4

pohecCHOHATLHOTO ¥ TMYHOCTHOTO PA3BUTHS;

Pacnpez]e.nelme OLICHUBAHUSA PE3YJbTATOB 06y'{ennﬂ 10 BUAAM KOHTPOJIH (BHOJIOFI/IH)

Buapl arrecranuu

Koa n HauMeHoOBaHue 3JIeMEHTA YMEHUH WJIM 3HAHUI Texywut Ilpomesxcymounas
KOHMPO.Tb ammecmayus
Y1- ymerp  OOBSICHUTH  ponb  opranmyeckux ¥ | KomOuHupoBanHoe | KonmpoavHas

HEOPraHUYECKUX BEIIECTB I KU3HEACATEIIbHOCTH KIIETKH;
OK9 — opueHTHpOBaThHCS B YCIOBUIX YACTOM CMEHBI

TEXHOJIOTUH B MPOPECCHOHATBHOMN JACSITEITLHOCTH;

3aHsATHE, opMa
KOHTPOJISI YCTHAS,
orpoc

paboma 8 konye 1
cemecmpa, l/D
3auem 8 KoHye 2

UHIUBUAYAIBHBIN | cemecmpa
VY2 — yMeTh onuchIBaTh MUKPOIIpenapaTsl KIeToK pacTenuii; | KomOunupoBanHoe

3aHsaTHE,  (opma
OK1 — noHuMaTh CyuiHoCTh U COLUAIBHYIO 3HAUUMOCTh

KOHTpOJI yCTHas,
cBOei Oymymiei mpodeccuu, MPOSIBIIATh K Hel yCTOWYNBEII onpoc Konmponvnas

uHTEpEC; UHIUBUIYAIbHBINA | paboma 6 koHye 1

Jokiman cemecmpa, l/D
OK3 — npuHMMaTh peleHns B CTaHIapTHBIX U sauem 6 konye 2
HECTaHJApPTHBIX CUTYALMSIX U HECTU 32 HUX cemecmpa
OTBETCTBEHHOCTb;
VY3 — yMeTb CpaBHUBaTh CTPOCHHE KJIETOK pacteHuit u | KomOuHMpOBaHHOE
’KMBOTHBIX 110 TOTOBBIM MHKpOIIpEIIapaTam, 3aHsTHE,pOpMa
OK6 — paboTtath B KOJUIEKTHBE U KOMaH 1€, 3(pPeKTuBHO KOHTPOJIA  yCTHasd,

5 orpoc
o0marbes ¢ KOJUIEraMy, PyKOBOJCTBOM, TOAYNHEHHBIMY; o
» PY ’ ’ WHIAMBHAYAILHBI | koumponphas
OK4 — ocymiecTBiIsATh HOUCK U UCIIOJI30BAHNE Hp6aKTquc1<a$[ patoma 6 xonye 1
. abora.
uH(popmManuu, He0OX0AUMOH 17151 3P PEKTUBHOTO p cemecmpa, JI/@
3auem 6 KoHye 2
BBINOJIHEHUS TPO(hEeCCHOHANIBHBIX 3a/1a4
cemecmpa

po(eCCHOHATILHOTO U IMYHOCTHOTO PA3BUTHUS;
OKS — ucnonp3oBaTh HHPOPMATMOHHO-KOMMYHUKATHBHbIE
TEXHOJIOTUH B MPOPECCUOHATBHON AESITETbHOCTH;
VY4 — yMeTh N0JIb30BaTHCS TeHeTHYecKoi TepMuHosiorueit 1 | KomGuHupoBanHoe

3aHaTue,popma Konmponvnas

CUMBOJIMKOH, PELIaTh IPOCTEUIINE FEHETUYECKUE 3a1a4U;
OK2 — oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD,
BBIOMpATh TUIIOBBIE METO/IbI M CITIOCOOBI BHITIOJTHEHUS

HpO(I)CCCI/IOHaHBHLIX 3aaa4, OICHUBATh UX 3(1)(I)CKTI/IBHOCTB u

KOHTPOJISL yCTHas,
onpoc
VHIUBUYJTbHBIN

paboma 6 konye 1
cemecmpa, J[/@
3ayem 6 KoHye 2
cemecmpa




Ka4ecTBO;

V5 — yMeTh aHanM3upOBaTh U OLICHUBATH PA3IUYHbIE
TUIIOTE3bI ITPOUCXOKACHUA )KU3HU HA 36MJI€;

OK9 — opueHTHpOBaThCS B YCIOBUSIX YACTON CMEHBI

KomOunupoBannoe
3aHsATHe,  (opma
KOHTPOJISl  yCTHas,
orpoc

Konmponvnas
paboma 6 konye 1
cemecmpa, JI/@
3ayem 6 KoHye 2

TEXHOJIOTUH B MPOPECCUOHATBHON AESITETbHOCTH; cemecmpa
Y6 — ymMeTh TPOBOJUTH OMUCAaHUE 0COOEH OJTHOTO BHJIA 11O KomOunupoBannoe
3aHATHE opma
MOP(DOIIOTHIECKOMY KPHTEPHIO; . opMa | Konmponsnas
KOHTPOJIsL  YCTHAS, | paboma 6 konye [
OK&8 — camocTosATEIBHO ONPEACIIATh 3aJa4H orpoc cemecmpa, JT/®
pO(eCcCHOHATIBHOTO M JIMYHOCTHOTO PasBUTHS, 3aHUMAThCS | MHAMBUAYANbHBIH | 3quem 6 konye 2
caMo00pa3oBaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIILICHUE cemecmpa
KBaTM(UKAIUH;
Y7—  yMeTh  JOKa3plBaTh  POJCTBO  4YelioBeka | | KomOmHHpOBaHHOE
MJIEKOIIUTAIONUX, OOLHOCTh M PAaBEHCTBO YEJIOBEYECKUX | 3aHATHE, (opma Koumponvnas
pac; KOHTPOIA  YCTHAA, | ra60ma 6 konye 1
OK?7 — 6paTh Ha ce0st OTBETCTBEHHOCTH 3a PabOTY WICHOB Onpoc cemecmpa, JI/®D
VHIMBUAYAIBHBIN | 5540m 6 konye 2
KOMaH/Ibl (TIOJYUHEHHBIX), PE3yJIbTaT BHIIIOJIHEHUS Pedepar
p cemecmpa
3aJaHNMH;
V8 — ymeTh 1aHUpOBaTh COOCTBEHHYIO NEATEIbHOCTD IS KomOunupoBannoe
JIOCTHIKEHMS TTOCTABJICHHBIX 1I€JIeH, OpraHu3auu 3aHATHC, dopma
. KOHTPOJISI  yCTHast
CaMOKOHTPOJISI ¥ OLIEHKU MOJyYEHHBIX Pe3y/IbTaTOB; | Konmponsnas

OK4 — ocymiecTBisITh HOUCK U UCIOJIB30BAHUE

oTpoc

paboma 6 konye 1

WHAUBUYaIIbHBII T
i cemecmpa,
uHpopManuu, HeoOXOAUMOM 11 AP PEKTHBHOTO TTpakTideckas D
5 3auem 8 KoHye 2
BBITIOJTHEHUS TPOPECCUOHATBHBIX 3a/1a4 paoorTa.
cemecmpa
pohecCHOHaNBHOTO U IMYHOCTHOTO Pa3BUTHS;
VY9 — yMeTh npaBUIIbHO BECTH ce0sl B IPUPO/JIE, OEPEKHO KomOunupoBanHoe
OTHOCHUTBCS K OKPYKAIOIIEH Cpesie; sanitae,  opma K
’ KOHTpOIs ycTHas, | 1 CH/MPONbHAA
OK10 — HCIIOMHSATD BOMHCKYIO 00sI3aHHOCTB, B TOM YHCIIC € | omipoc paboma 6 konye I
. | cemecmpa, /I/D
. WHIMBUTYaJTbHBII
MPUMEHEHUEM MOTy4YEeHHBIX PO(ECCHOHATBHBIX 3HAHHH 3auem ¢ kouye 2
(nns roHOLIEN). cemecmpa
V10 — ymeTh npuHUMATh PABOBBIE BOIIPOCHI KomOunupoBannoe
3aHATHE,  (QopMma | Konmpoavhas

9KOJIOTHYECKOM 0€30IacCHOCTH IIp1U BO3BHUKHOBCHHUU

HECTAaHIApPTHBIX CI/ITyaI_II/Iﬁ B OKPYXaromiemM MUpe.

KOHTpOJII  yCTHas,
OIpoc

paboma 6 konye 1
cemecmpa, /I/@

OK6 — paboTaTh B KOJUIEKTHUBE M KOMaHJIe, YPPEKTHBHO VHIMBUIYAIBHBIN | 3quem 6 KoHye 2
Coobmenue cemecmpa

00IIaTHCS ¢ KOJJIETaMH, PYKOBOJICTBOM, ITOTYMHEHHBIMU;

31 — cMbICI IOHATHI: KJIeTKa, OpraHu3M, BU, skocucteMa; | KomOunupoBannoe | Konmponvhas
3aHsaTue, (Hopma | paboma 6 konye 1

OK3 — npuHUMaTh peleHus B CTAaHIApPTHBIX U

KOHTpOJII  yCTHas,

cemecmpa, /[/D




HECTaH/JAapPTHBIX CUTyalUsIX U HECTH 3a HUX ompoc 3auem 6 KoHye 2
VHIUBUAYAIBHBIN | cemecmpa
OTBETCTBEHHOCTb;
32— 3HaTh posib OMOJIOTHH B (POPMHUPOBAHUM coBpeMeHHOH | KoMOuHMpOoBaHHOE
€CTECCTBEHHO-HAyYHON KAPTUHBI MHUpPAa M IPAKTHUYECKOW | 3aHATHC, (opma
JIeATSIIHHOCTH JIFO/ICH; KOHTPOJIA  yCTHas,
Konmponvnas

OK6 — paboTtarh B KOJUIEKTHBE ¥ KOMaH e, 3¢ppekTuBHO

orpoc

paboma 8 konye 1

VHIUBULYJIbHBIN
o0marbes ¢ KoJleraMu, pyKOBOICTBOM, MOAYUHEHHBIMH; Pedepar cemecmpa, /I/@
3ayem 6 KoHye 2
OK?7 — 6paTh Ha ce0s1 OTBETCTBEHHOCTh 32 pabOTy YJICHOB
cemecmpa
KOMaH/Ibl (MIOJYUHEHHBIX), PE3yJIbTaT BBHITOJIHEHUS
3aJJaHuM;
KomOunupoBannoe | Konmponavuas
33 — 3HaTh CTPOCHHE KIETKY; saHsatue,  Qopma | paboma 6 konye 1

OK5 — wmcronp30BaTh I/IH(i)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIe
TCXHOJIOTHH B HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTH,

KOHTpOJII  yCTHas,
oIpoc

cemecmpa, [I/@
3auem 6 KoHye 2

WHJUBHUIYAIBHBIA | cemecmpa
34 — 3HaTh OCHOBHBIE CIIOCOOBI Pa3MHOKEHHs OpraHu3MoB, a | KomOuHUpOoBaHHOE
3aHsaTHE,  (opma
TaK)K€ IPUYMHBI, BBI3bIBAIOIINE HAPYIICHUS B pa3BUTUU K.
KOHTpOJIA YCTHas, | NOHMPOIbHAA

OpraHu3MOB; ompoc paboma 6 konye 1
ii | cemecmpa, /I/®
OKS8 — CaMOCTOATENLHO OIIPEIENATE 3ajqaup | MTHANBHAYATbHBIN pa
3auem 8 KoHye 2
npo(heCCHOHATIBHOTO M JIMYHOCTHOTO PA3BUTHSI, 3aHUMATHCS
cemecmpa
caM000pa30BaHUEM, OCO3HAHHO IUIAHHPOBATH MOBBIIICHUE
KBaTM(UKAITUH;
35 — 3HaTh 0COOCHHOCTH HACIICACTBEHHOM 1 KomOuHUpOBaHHOE
HEHACJEACTBEHHON N3MEHUYHNBOCTH U UX OMOJIOTHYECKYIO 3aHATHE, $popma
POJIb B DBOJIIOLMH KHBOIO; KOHTpOJIA  yCTHad, Kogmp ObHAA ;
aboma 6 KoHye
OK1 — noHuMars CyIIHOCTb U COIUATBLHYIO 3HAYMMOCTD onpoc p 4
VHIUBUYAIBHBIN | cemecmpa, H/@
cBoell Oyayiei mpodeccuu, MPOSIBISTH K HEH yCTOWYHMBBIN Jlokar 3auem 6 Konye 2
HHTEpEC; cemecmpa
Komb6unupoBanHoe
37 — 3HaTh MPU3HAKH POJICTBA YCIOBEKA M MIICKOMTUTAIOIIHX, P P
3aHSTHE opma
OOIIHOCTE ¥ PaBEHCTBO 4YenoBedeckux pac; OK4 — ’ PMa | KonmponvHas

OCYHICCTBIIATL IIOUCK W  HCIIOJb30BAHUC HHq)OpMaHHH,

KOHTPOJISl  yCTHas,
orpoc

paboma 6 konye 1
cemecmpa, /[/@

HEo0X0uMon s 3¢ (peKTUBHOTO BBITIOJTHEHUS o

A g o UHIUBUIYAIBHBIN | 3qyem ¢ konye 2
po(ecCHOHANBHBIX  3a7ad  NPOQECCHOHAIBHOIO U
pod it pod Pedepar cemecmpa
JUYHOCTHOTO Pa3BUTHS;
38 — 3HaThb OCHOBHBIE HKosornueckue Qaxtopel U ux | KomObuHupoBanHoe
BJIVSIHME HA OPTraHU3MBIL, 3aHATHE, ¢opma Konmponsias

OK2 — oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD,
BBIOMPATH TUIIOBBIE METO/IBI U CIIOCOOBI BBIITOJIHEHHS

HpO(bGCCHOHaHBHLIX 3aaa4, OICHUBATh UX 3(1)(I)GKTI/IBHOCTB u

KOHTpPOJISI  YCTHAas,
ompoc
WHUBUIYalIbHBII

paboma 6 konye 1
cemecmpa, J[/@
3auem 8 KoHye 2
cemecmpa




Ka4ecTBO;

OK3 — n§npuHMMaTh pelieHuss B CTaHAAPTHBIX U
HECTaHJApPTHBIX  CHUTyallMsIX W HECTH 33  HHUX
OTBETCTBEHHOCTb;

39 — 3HATh NPUHIMUIIBI B3aUMOCHUCTBUS KHBBIX OPraHU3MOB
U Cpe/ibl OOUTaHMS,
OK&8 — camocTosATEIBHO ONPEACIIATh 3aJa4H

HpO(bCCCI/IOHaJIBHOFO " JIMYHOCTHOTI'O pa3BUTHUSA, 3aHUMATLCA

KomOuHmpoBaHnHOe
3aHsATHe,  (opma
KOHTPOJISL  yCTHas,
orpoc

Konmponvnas
paboma 6 kouye 1

VHIUBUYAJIbHBIN

cemecmpa, J[/@
caMo00pa3oBaHUEM, OCO3HAHHO MJIAHUPOBAThH MOBBIILICHUE Joxnan

3ayem 6 KoHye 2
KBaIM(UKAIWY; cemecmpa
OK9 — opueHTHpOBaTbCs B YCIOBUSX YaCTOW CMEHBI
TEXHOJIOTUH B MPO(ECCHOHATILHON EATEIIbHOCTH;
310 — 3HaTh mpaBWiIa MOBEACHHS B mpupojae, Oepexxnoro | KomOuaupoBanHoe
OTHOLIEHUS K OMOIOTMYECKMM OOBeKTaM (pacTeHusM H | 3aHaTve,  dopma
KUBOTHBIM H UX CO00 . KOHTpOJIA yCTHasA

[IECTBaM) M UX OXpaHe | Konmponsnan

OK2 — oprann3oBbIBaTh COOCTBEHHYIO JIEATEIHHOCTD,
BBIOMPATh THIIOBBIC METOJIbI U CITIOCOOBI BHITTOTHEHUS
npoeCCHOHATBHBIX 3a/1a4, OLEHUBATH UX dPPEKTUBHOCTD U

Ka4yecTBO;

orpoc
WH/IMBUTyaJIbHBIH
Pedepar

paboma 8 xonye 1
cemecmpa, l/D
3auem 8 KoHye 2
cemecmpa




1.4. PacnipeneieHue TUIIOB OLIEHOYHBIX CPEACTB MO 3JIeMEHTAM 3HAHUI U YMEHUI TeKylero KOHTPOoJIst

Copep:xaHue yued0HOro MaTepuaJjia mno Tun KOHTPOJILHOIO 3aJaHUS

nporpane Y1 vi [v2 [v3a[va [vy5]ve [v7[¥8 [31 [32 [33 [34 [35 [36 [37 [38 [39 [310

Paznen 1. Xumus

17 12 4 3 3

Tema 1.1.
OO0masi 1 HeOpraHu4ecKas XuMHsA.

Tema 1.1.1. 3 3 5 5

BBenenue. EcTecTBO3HAHHE B cCHCTEMeE

HayK o npupoje. OCHOBHbIE IOHATHUS U
3aKOHBbI XHMHH.

Tema 1.1.2. 3 3 5 11
[epuoanueckuii 3aK0H M ePUOAMYECKAS
cucreMa xumuuieckux iementon 1. U.
MenaejieeBa

Tema 1.1.3 3 4 3 5 17 5 3 11,12

Crpoenue BemecTBa. OCHOBHbIE THIIbI
XHMHYECKHX CBA3eil, BUAbI
KPHUCTAJIMYECKUX PelieTOK

Tema 1.1.4 3 5 3 11 3 17 3 12

Boaa. PacrBopsl. TI/1. Xumunueckue
peakuuu UX NPU3HAKH, KIacCuPUKAIMU.
Boaa, kak pacTBopuTe/ib. Buabl
pacTBOpPOB

Tema 1.1.5. 5 3 12 12 5 12 3

Kaaccudpukanus HeopraHm4ecKux
coeiMHeHUii. MeTaJlJIbl M HeMeTaJlIbl, MX
cTpoeHue u coiictea. Kopposus
MeTaJLIOB

Tema 1.1.6 3 3 11 5 35
Knaccuduxanus cj105KHbIX BellleCTB B
HeopraHu4veckoil xumuu. OKCHabI: UX
€OCTaB, KJIacCUPUKALUSA, XMMHYeCKHe

CBOMCTBA, NMOJIyYeHHE, IPUMEHEHH e

Pa3nen 1.2 Opranuyeckasi XuMus 3 3

Tema 1.2.1
OcHOBHBIE IOHATHS OPraHMYeCKOM
xumu. IIpeamer opraHuyeckoi XUuMHH.




Teopus cTpoeHHs] OPraHUYECKHX
coequHenuii A.M. BytiiepoBa

Tema 1.2.2
Kaaccudukanusi opraHu4ecKux
coeMHeHMit

17

Pa3znen Ne2. ®dusuka

Tema 2.1 Beeaenne

11

Tema 2.2 Mexanuka

Tema 2.3 Moaekyasipuas puzunka.
TepmoauHaMmuka

17

Tema 2.4. OCHOBBI 3JIEKTPOIUHAMHUKH

17

12

Tema 2.5 KoJie0anusi 1 BOJTHBI

Tema 2.6 Di1eMeHThbI KBAHTOBOM GU3NKH

17

3,12

Paznen buosaorus

Tema 3.1 Buosorusi — COBOKyNnHOCTh
HAYK 0 KMBOIl Ipupoje

12

3,12

Tema 3.2 Kierka

3,11

Tema 3.3 opranusm

12

17

Tema 3.4 Bun

17

11

11

Tema 3.5 Dxocucurema

12

17

12

Tema 3.6 CTpoeHue u pa3BuTue
BCEJICHHOM

17

11




1.5. PacnpenesieHue THIIOB OIEHOYHBIX CPEACTB IO J3JIeMEHTAM 3HAHMHA W YMEHHMHAd KOHTPOJHPYEMbIX HA MPOMEKYTOYHOM

aTreCcranumn
Conep:xanue Tun KOHTPOJILHOI0 3a1aAHUSA
yueOnoro marepuana |yy1 [y2 [v3 |v4 [v5|ve |V7 |¥8 [31 32 33 34 35 36 37 38 39 310
mo nporpamme Y J{
Pazoen 1. Xumusn 13 3 13 3 13 3 13
Pazoen 2. @uzuka 13 13 3 13 13 13 13
Pazoen 3. Buonozus 3 13 3 13 3 13 3 13




CIIEHUPUKALNUA OHEHOYHBIX CPEACTB

2.1. Haznauenune
Crierudukanueid yCTaHaBIMBAIOTCS TPEOOBAHUS K COACPIKAHUIO M 0(OPMIICHHIO BAPHAHTOB

OLICHOYHOI'O CPCACTBA IIPAKTHUYCCKAA pa60Ta, KOHTpPOJIbHAsA pa60Ta, TCCTOBBIC 3aJIaHUs, BOIIPOCHI

JUISL CaMOIIPOBEPKUIIPETHAZHAYEHHBIC JIJISl MeKyuje2o KOHmpois U OUCHKNA 3HAaHUA U YMEHUHI
CTYJEHTOB I10 MporpamMme yueOHoM nucuuIuintbl «EcTecTBO3HaHKEe»

2.2. KOHTHHTEHT aTTeCTyeMBbIX:(cmydeumol 1 Kypca).

2.3. ®opma M YCJOBHUS ATTECTAIMU: TEKYIIMHA KOHTPOJb MPOXOAUT B BHUJE BBINOJHEHUS
CaMOCTOSITENIBHBIX 33/I1aHUH, MPAKTUYECKONH PabOThI, KOHTPOJIBHON pabOTHI, TECTOBBIX 3aJaHUH,

BOIIPOCOB TSI CAMOTIPOBEPKH.
Atrectanust mpoBoguTcs B popme nuddepeHImpoBaHHOTO 3a4€TaIo 3aBEPIICHUI0 OCBOCHUS

yqe6Horo Marcpuraia yqe6H0171 JAUCHUILIWHBI, IIPH MOJOXKUTCIIBbHBIX PE3YJIbTaTaX TCKYIICTO0O KOHTPOJIA.

2.4.BpeMs BbINOJTHEHHA:

IToaroroBxka -10 MuH;
BBITIOJTHEHHME - 14ac;
odopmiieHue U caava- 15SmuH.
Bcero - lygac, 25 MuH.

2.5.PexoMentryeMasi JUTEpaTYpa AJsi pa3padoTKU OLeHOYHBIX CPEeICTB U MOAT0TOBKH
odyuyawmuxcs Kk arrectauuu. (EcrectBo3Hanme)

KuuroooecneueHHocThb

Bubauorpaguyeckoe onucanue u3IaHus OcHoBHasi/ Kou-50
(aBTOp, 3ar71aBHE, BU/I, MECTO U 'O/l U31aHUS, | TOTMOJHUTEIbHAS K3, B 6t é.ﬂ DJIEeKTPOHHBI
KOJI. CTP. JuTeparypa ’ ‘| e pecypcbi
p.) partyp CIIsrDY | ©PeCyP
['yceiixanoB M. K. OCH Ob6C KOpant

EctecTBO3HaHME: YUEOHUK U IPAKTUKYM IS
CIIO / I'yceiixanoB M. K. — 8-e uzn., nep. u
non— Mocksa: FOpaiit, 2021-442c.

Orronkuid, I'. T1. oCH IBC Kpant

EctecTBO3HaHME | YUEOHUK U MPAKTUKYM JJIs
CIIO / Otroukwii I'. I1. ; nox pen. Ky3pmeHko
I".H. - -Mocksa : FOpaiir, 2021-380 ¢
(ITpodeccuonanbaoe 0Opa3oBaHue)

Bansackuii, C. U. o1 ObC KOpant
EcrecTBo3HaHue | YUeOHUK U TPAKTHKYM IS
CIIO / Bansckwuii C. M.-Mocksa : IOpaiit, 2021-
367 c.-(IlpodeccuonanbHoe 0Opa3oBaHue)

JlaBpunenko, B. H. oI ObC KOpant
EcrectBo3nanue : Yueouuk s CITO / mox pe.

JlaBpunenko B.H.-5-e u3z., nep. u non-
-Mockaa : FOpaiit, 2021-462 ¢

CrpenbHuk O. H. mon ObC IOpaiit
EctectBOo3HaHUE: YueOHOE mocooue mis CIIO /
CrpenpHuk O. H— Mocksa: FOpaiit, 2019-223c.

JlonmoiHUTE/IbHBbIE HCTOYHUKHU
(Xummust)

1. Xumus. Kparkuii kypc. IBanos B. I'., I'eBa O. H. YuebHoe mocobue r. MockBa, uzganue MHTPA-M,

2015r
2. Xomuenko U. I'. O6mas xumus r. Mocka «HoBast BoaHay, 20051


https://urait.ru/bcode/470065
https://urait.ru/bcode/471177
https://urait.ru/bcode/475028
https://urait.ru/bcode/483424
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3408&TERM=%D0%A1%D1%82%D1%80%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/433520

3. . M. HoBomunckuit, H. C. HoBommuckas. Xumust 11(10) kmacc 6a30BbIii ypOBeHb 7-€ U3/IaHUE, T.
MockBa «Pycckoe cioo» 2013r

4. H. JI. I'punka. O6mas xumus, T. Mocksa «tOpaiity, 2012r

5. O. LI. I'abpuensn, U. I'. Octpoymos, E. T. Typoun. Ob6mas u Heopranudeckass Xumusi, r. MOCKBa,
U3/1aTeNNbCKUI LHEHTp «Akagemus», 2011r

6. O. C. I'abpuensn, U. I'. Octpoymos, A. A. Kaproa. Xumus 6a3oBbiit ypoBens 10 kimace, . Mockaa,
n3/aTeNbCeKuil HeHTp «Akagemus» 2011r

7. 1. U. I'pannbGepr, H. JI. Ham. Opranuueckas xumusi, r. Mocksa, «tOpaiit» 2013r

(Pusuka)

1. P.A. I'mankoBa, A.JI. KocopykoB, 3a1auu 1o Gu3HKe ISl CPEIHUX CTICIHATBHBIX YIEOHBIX
3aBeAcHUi, T. MockBa «DusmatiuTy, 2010r

2. B.®. /Imutpuena, pusuka s npodeccuii U crienralibHOCTEH TeXHUYeCKoro mpoduiis, . MockBa
n3/1aTeNbCKUi HeHTp «Akanemus» 2012r

3. Kimaccuueckwuii kype, pusuka 10 kiacc, mis obuieodpazoBarenbHbix yupexaenuii .5, Makuiies,
b.b. bByxoBues, H.H. Corckuii, r. Mocksa, «IIpocsitienue» 2012r

4. Knaccuueckuii kypc. @usnka 11 knacc I'.5. Makumes, b.b. byxosies, B.H Hapyrun, 21-oe
m3nanue, r.Mocksa 2012r — Jlomn. nuteparypa

5.T.N. Tpopumona, A.B. @upcon. usnka. 3akoHsl, hopmybl, onpenenenus. I'. Mocksa «poday,
2004r — Jlom. ntuteparypa

(buoJiorust)

1. C. T'. MamonToB, B. b. 3axapos. O0mas 6uosorus, r. Mocksa, «Beicmias mkosnay, 2006r

2. O6mas 6uomnorus 10-11 knace, yuebHuk ans oduieoopazoBarenbHbix yupexaenuii JI.K. benses, r.
Mocksa «IIpocsemenue» 201 1r

3. A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, obmas 6uonorus 10-11 knacc, «Ipoda» 2012r

2.6.lHTEpHET pecypchl:

1. https://alleng.org/d/chem/chem302.htm

2.https://uchebnik-skachatj-besplatno.com
3. https://uchebnik-skachatj-besplatno.com
4. http://lib.sibsport.ru

5. http://academia-moscow.ru

6. http://artlib.osu.ru



https://alleng.org/d/chem/chem302.htm
https://uchebnik-skachatj-besplatno.com/
https://uchebnik-skachatj-besplatno.com/
http://lib.sibsport.ru/
http://academia-moscow.ru/
http://artlib.osu.ru/

TemaTuka npakTuyeckux padoor no gucuunianHe «EcrectBo3Hanmne»

Pasznea Nel Xumus

IIpakTrueckas padora Nel CocraBieHre ypaBHEHUH peakivid, THAPOIN3a cojield Ha ocHoBe TO/,
OIpesieNIeHUE XapaKkTepa CpeIbl MPHU TUAPOIIU3E COJICH.
[Ipaktrueckas padota No2 Pemenne OBP meTomom anexkTponHoro OanaHca

Pasznea Ne2 ®uszuka

ITpakTryeckas pabora Nel:PemieHue pacyeTHBIX 3a/1a4 HAa HAXOXKAEHUE KOJIMUYECTBA BEIIECTBA, MACCHI
MOJIEKYJIbl, 00beMa OIPEAeIEHHOIO KOJIMYECTBA BELECTBA.

[IpakTrueckas padota No2: Pemenue 3a1au Ha ra30BbIe 3aKOHBI

[TpakTuyeckas padora Ne3:PemeHne pacyeTHBIX 33/1a4 Ha TEIJIOBOH 3¢ (eKT peakuuu

[IpakTnueckas padora Ne4: Perienue 3aauu U yrnpaXHEHUH 110 BCEM ITPOHJIEHHBIM TEMaM.

Pa3zgen Ne3 buoJjorus

[IpaxTnueckast padorta Nel: M3yueHnue nprucnoco0IeHHOCTH OpraHU3MOB K Cpezie OOMTaHHUS.
[IpaxTuueckast padora Ne2: BeisiBleHHEe U3BMEHYMBOCTU y 0CO0€ OJJHOrO BHUJA.
[IpaxTuueckast padota Ne3:AHanu3 U OIIEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKACHUS KUZHU
[Ipaktuueckas padota Ned4:CocTaBiieHHE LIETICH MUTAHUS U YKOJIOTHYECKUX MUPAMU/I.
ITpakTuyeckas pabora Ne5: Pemenue 3a1a4 ¢ 3KOJIOTHYECKUM COAEPIKAHUEM.

TemaTuka J1adbopaTopHbIX padoT MO XMMUM
Jlaboparopnas pabota Nel: 3aBUCMMOCTH CKOPOCTH pEaKLUU OT KOHIEHTPAILMU PearupyroImnx
BEIIECTB U TEMIIEPATYPBI
Jlabopartopnast pabora No2: TlpoBenenue peakiuii oOMeHa MEXIy PaCTBOPAMH JIEKTPOJIUTOB,
COITPOBOKAAIOIINXCST 00pa30BaHUEM OCaJIKa, ra3a, MAIOAUCCOINUPYIOIIErO BEIIECTBA.
Jlabopartopnast pabota Ne3 VccienoBanue cBOWCTB XJIOpHOM BOAbl. CpaBHUTENbHAS aKTUBHOCTH
ranoreHoB. OOHapyXeHHEe B paCTBOPE rajlOre€HH 1-HOHOB.
Jlaboparopnas pabota Ne4 BzaumopeiicTBue MeTamioB ¢ kuciotamu. Kopposust MeTanios.
Jlaboparopnas pabota Ne5 OmnpeneneHue yriepoja U BOJOPO/Ia B OPTaHUYECKUX COSAMHEHUAX

TemaTtuka JadéopaTropHbIX padoT no pusznke
Jlaboparopnast pa6ota Nel: Msmepenue yckopeHuUs: CBOOOIHOTO TaJCHUS
Jlaboparopnast pabota No2: OnpesenieHre MI0THOCTH BEIIECTBA TeJa MPaBUILHON reOMEeTPHIECKOM
(bopMBI.
JlaGopatopHnas paborta Ne 3: M3mepeHune MoBepXHOCTH HATSKEHUS! KUIKOCTH.
JlaGopatopHnas pabota Ne 4: OnpezneneHue yaenbHONW TEIIIOEMKOCTH BEIIECTBA.
JlaGopatopnas pabora Ne 5: M3yuenue konebaHui MaTeMaTHUECKOTO MasiTHUKA.

IIpumMepHBbIe BUIBI CAMOCTOATEIBHOI Pa00THI 00Yy4AIOIIMXCH M0 Y4eOHOM IUCHUIIHHE
«EcTecTBO3HAHHEY.
1. BrimmonnneHue noMamHux 3alaHuil.
2. BreaynuTopnas pabota ¢ HCTOYHUKaMH HH(POPMAIIUH C LIETTBIO MO00pa HY)KHOTO MaTepHuaa.



CocraBieHHe KOHCIIEKTOB 110 HYKHBIM TEMaM.

Hanucanue TBopueckux paboT: cooOIIeHui, TOKIa10B, pedeparos.

Onucanue cuTyalluii B OKpYyXarollei cpesie Ha OCHOBE 3KOJIOTHH.

[TonroroBka K 3aHATHSIM C UCIIOJBb30BAHUEM KOHCIEKTA JIEKIIMHA U PA3JIMYHBIX HICTOYHUKOB.
[TpopaboTKa KOHCIIEKTOB JIEKIMHA, y4eOHOM! JINTepaTypbl U UHTEPHET — HICTOYHHKOB.
[ToaroroBka k 1a00paTOpHBIM U MpakTHUYeCKUM padotam. OdopmiieHHe 0TYETa U TOATOTOBKA K
3aIuTe.

O No gk

9. [TonroroBka Kk OTBETaM Ha KOHTPOJIBHBIC BOIPOCHI, K 3a4ETaM 10 TEMaM.
10. Pemenue 3amauy.
11. Pemienne cutyanmoHHBIX 33724 MO 3a/IaHHBIM YCIIOBHUSIM.

TemaTnka BOIIPOCOB NPH YCTHOM co0eceJOBAHUH :

P1. Xumus

- Kakue Bam u3BeCTHBI OCHOBHBIE MOHATHUS M 3aKOHBI XUMHUH?

- Kak 3ByuuT nepnoandecKkuii 3aK0H B aBTOPCKOW MHTEPIPETALIU?

- Kak 3ByunT coBpemenHasi popMyIHpOBKa MEPUOANIECKOTO 3aKOHA?

- Kakoe cTpoeHue umeer aToMm XUMHUYECKOTO 31eMeHTa?

- Uto Takoe MpOTOHBI, 3JIEKTPOHBI, HEUTPOHBI? Kak oHn 0003HavaroTCs?
- UeMy paBHO MaKCUMaJIbHOE KOJIMYECTBO IEKTPOHOB B ci10€?

- UYro Takoe moypoBHU, KBaHTOBBIE sueiiku? Kak oHn 0603HayaroTcs?
- OcOOEHHOCTH CTPOEHUSI aTOMOB METAJLIOB?

- OcOOEHHOCTH CTPOCHHUSI AaTOMOB HEMETAILIOB?

- Uro Takoe xuMHu4ecKas peakuus’?

- [Ipu3Haku kiaccupukanuy XUMHUYECKUX peaKkIi?

- TO1? Kak npoTekaroT peakiuu Ha ocHoBe TO/]?

- Uro Takoe OBP?

- Kakue Buast OBP Bam n3BecTHBI?

- Kakne xuMuueckue cBOWCTBA MPOSBISAIOT METAIIIIBI?

- Kakne xuMuueckue cBOMCTBA MPOSBIISAIOT HEMETAILIbI?

- Kakumu xuMndyeckuMu cBOHCTBaMU 00J1aJat0T OKCUABI, KUCIOTBI, COIN?
- Kakue BemecTBa OTHOCATCS K OpraHUUECKUM?

- Ha xakue romosnorudeckue psaasl AIATCS YIIIEBOLOPOIbI?

- Ha kakue romonoruueckue psabl AEIATCS KUCIOPOACOAEpKAIINE COeIUHEHUs?
P2. ®u3uka

- Uro u3yuaet npeamer pusuka’?

- Uto Takoe mosekyna?

- Yro mpencrasnseT co0oit bpoyHoBckoe NBMKEHNE MOJIEKYT?

- Kakue 3akonbl tuHamuky HeroToHa BaM N3BECTHBI?

- Uro Takoe ynpyrocTb, TpEHHE, CHIIA TAKECTH?

- Uemy paBHa noctosiHHasi ABoraapo?

- Uto Takoe MoJb?

- Uemy paBeH MOJIIpHBINA 00beM raza?

- YTo TaKkoe 3K30TepMHUYECKAs peaKIus?

- Uro Takoe sHAOTEpMHUUECKas peaKius’?

- Kakoii OykBoii 0003HaUaOT KOJIMYECTBO BBIJEISAEMOI0 WX MOTJIONAEMOT0 TEIUIa IPY MPOTEKaHUU
XUMHYECKHUX PEeaKIi?

- Uto Takoe 31eKTpUUECKUI TOK?



- Uro npencrapiseT co00i MEXaHUYECKHE BOJTHBI M UX BUIBI?

- YTo mpencTaBisioT cCOO0i CBETOBBIE BOJIHBI?

- Uro npencrasisier co0oii BeipakeHue: «KBaHTOBOE CBOMCTBO cBeTay, «KBaHTOBas TUIIOTE3a
[Tnanko»?

P3. buosorus

- Yro uzyuaer npeamer «buonorus»?

- Kakoe cTpoenue nmeer kierka?

- Kakue ocHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH BaM U3BECTHBI?

- Uro npencrasiser co0oil UTOIIIa3Ma KIETKH?

- Uro npencrasisger co00il K1eTo4Hoe sApo?

- B uem 3akimtouarorcst GyHKITMH XPOMOCOM?

- Uro npencrasisrot coboit JJTHK, PHK, AT®?

- Uto Takoe BUPYCHI?

- Busibl pa3aMHOXEHUS OpraHu3MoB?

- B uem 3akitouaeTcst HaCIEACTBEHHOCTh U U3MEHUYUBOCTh Y OPTaHU3MOB?

- UTo u3yuaroT pa3aenbl FeHETUKH U CEIeKIUH?

- Uto BaM M3BECTHO O MPOMCXOK/ICHUU KU3HH Ha 3eMJie?

- Kak BiusitoT skonorudeckue (pakTopbl Ha pa3BUTHE OPTaHU3MOB?

- Uto Bam u3BecTHO 00 yueHuun BepHaTtckoro o 6uochepe?

- B uem 3akitouaercs aHTpONIOT€HHOE BO3/ICHCTBUE HAa OKPYXKAIOIIYIO MPUPOLY, €T0 XapakTep?

HpI/IMeprIe TEMBbI JO0KJIAA0B, peQ)epaTOB no JucuunanHe «EcrecTBo3HAHHE» HA | Kypc¢

Ne Tenbi Bunet pabot
JTUCLUTUIMHBI

1 Hanmcanue pedepatos o [Ix.Jlansrone, M.B. JlIomonocoge.

2 Hanucanue pedeparoB o npuMeHEHUH /1€PHON SHEPTETUKH.

3 Hanucanue pedeparoB o BO3MOXHOCTH IHEProcOepeKeHHsI B TOBCEAHEBHOM
JKU3HU.

4 Hanucanue pedeparos o H. bope, M Ilnanke u nip.

5 Hanucanue pedepaToB 0 COBPEMEHHBIX OTKPBITHSIX B 00JIACTH U3YUEHUS
KocMoca.

6 Hammcanne pedeparos o padore .M. MennaeneeBa, 00 IKOJIOTHIECKUX
npo0iieMax, CBSI3aHHBIX CO COKUTAaHUEM TOIUIMBA.

7 Hanucanue pedepaToB NpuMEHEHNN COBPEMEHHBIX CUHTETUYECKUX
MaTEepUasoB.

3 Hanucanue pedepatoB 00 OCHOBOMOJIOKHHUKAX KJIETOYHON TEOPUH, O BPEAHBIX
NIPUBBIUKAX.

9 Hamnucanue pedepaTtoB 00 OCHOBOIOJIOKHUKAX TE€HETHUKH.

10 Hanucanue pedepatoB 0 BUPYCHBIX 3a00JIEBaHUSAX, TOCTHKEHUSIX
OMOTEXHOJIOTUH.

11 Hanucanue pedepatos o padorax K. Jlunnes, XK.b. Jlamapka, Y. {apsuna.

12 Hamnucanne pedepaToB mo nmpobdiiemMe 0XpaHbl OKPYKAIOMIEH CPE/Ibl.




IIpakTnueckas padora Nel CocraBiieHue ypaBHeHMI peaKluii, THAPOJIN3a coJieil HA OCHOBe

TI/I, onpenesienne xapakrepa cpeabl IPU TMAPOJIM3e COJIeH.

Lenb paboTsl: [IpoBepuTh Ha MPAKTUKE YMEHUS YHALTUXCS

VYpaBHEHMsI peaKLiud HOHHOTO OOMEHa, TMAPOJIN3a COJIEH.

1.

OHpeI[eJ'II/ITB KJIaCC U XapaKTep CIACAYIOMUX BECUICCTB, AJIs BEIICCTB

OJICKTPOJMUTOB COCTABUTHh YPAaBHCHU PCAKINU AUCCOIHAIINH.

11
1.2
1.3
1.4
1.5
1.6
2.

NaOH, MgCl,, CuO, Na»S04, H2, HC1, CO>
NaNQOs, Ca(OH)2, H20, H2S, HBr, Brz, SO-
KOH, Ca(N03)2, HNO3, CusS, Clz, ZnO, AgCl
H2S04, SO3, N2, Mg(OH)., AICI3, K20, S
ZnCl2,N20s, H2S03, CaO, Fe(OH)s, SO, NaS
AL>03, NO, KC1, MgS04, FeCls, C, H2SiOa.

CocTaBuTh YpaBHCHUA peaKuHﬁ MCXKAY CICAYIOMIMMHU BEIICCTBAMU B

MOJIEKYJISIPHOM, MOJTHON M KPaTKOW MOHHOM opmax:

2.1
2.1
2.2
2.2
2.3
2.3
2.4
2.4
2.5
2.5
2.6
2.6
3.

cynbdat HaTpus U XJI0pua Oapus
TUAPOKCH]T Oapus U XJIopua Meau (2)
cynabGuI HATPUS U XJIOpHUI Meau (2)
THJIPOKCHUJ HATPUS U CEpHAasi KUCIIOTA
CepHas KUCII0Ta U OKCUJ Meu (2)
THIIPOKCU HATPUs U cyabdaT mean (2)
TMJIPOKCU KaJIUsl U @30THAs KUCIIOTA
cynbdua kanus u cyaspat Mmeau (2)
cepHasi KMCIIOTa ¥ OKCHUJI KaJIHsI
TUAPOKCH]T Kanus U pochopHast kucioTa
a30THAas KUCJIOTA U OKCHUJI KaJIHsl
HUTpAT cepedpa u xiopuz dapus

CocraBUTh ypaBHEHHUS PEAKIIMI THIPOIU3a CIEAYIOIINX COJIEH B MOJIEKYJISIPHOM,

MIOJIHOM U KpaTKON MOHHOU (hopmax, ONpeeanTh XapaKTep CPEebl:

3.1
3.2
3.3
3.4
3.5
3.6

K2S, CuCly, KCI

KC1, MgClz, Na.S

KNOs, FeClz, Na2S03
NaCl, FeClz, NazSiO3
K3COs3, Ba(N03)2,Mg(NO0s).
K2SiOs3, BaCly, Fe(N0s)2



IIpakTnyeckas padora Ne2 Pemienune OBP MmeT010M 3J1eKTPOHHOT0 0ajiaHca

Lenb paboTsl: [IpoBepuTh 3HaHUS yYAIIUXCS IO YMEHHIO peliaTh YpaBHEHUS OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX PEAKIMi METOJOM AJIEKTPOHHOIO OaiaHca.

3aganue: Pemmmth ypaBHEHUS CIEAYIOLUIUX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNH METOI0M
AJIEKTPOHHOTO

OastaHca.



HpaRTI/I‘IeCKaﬂ paﬁoTa Nel:Pemenue PACUYETHLIX 3a/1a41 HA HAXO0KICHUEC KOJINYECTBA BeLIECTBA,
MacCCbl MOJICKYJIbI, o0bema OIIpeIle.HéHHOFO KOoJIN4YeCTBa BelieCcra.

1.

wmn

Omnpexpenute KOIMYECTBO BeliecTBa Opoma Brz, comepikarieecs B MOJIEKYISIpHOM OpoMe Maccoi
12,8 r (0,08 moB).

Omnpenenure Maccy onuaa Hatpus NaJ komnuectBom BemiectBa 0,6 Motb (90 1)

CKOIIbKO CTPYKTYPHBIX €IHHHI] COJEPKHUTCS B MOJIEKYIISIPHOM ioze mMaccoit 50,8 1 (1,2- 102%)

B kakom konmuecTBe BenecTBa okcua cepbl (1V) comepkutes Takoe jxke YUCIIO aTOMOB CEPBI,
gyto 1 B upute FeSz, maccoii 24 r (0,4 Monb)?

IIpakTuyeckasi pa6ora Ne2: PemieHue 3a1a4 Ha ra30Bble 3aKOHbBI

1.

2.

Omnpenenure MossipHyto Maccy raza 0,45t koroporo npu gasienun 106660I1a u Temneparype
27°C 3anumaet oobem — 0,38 1. (28 kr/ MoJIb)

Ompenenure Maccy a3oTa, 3aHUMArOIIEro oowseM S 11, mpu Temrneparype 17°C u gaBineHun
2026501ITa. (0,0117kr)

Omnpenenuts nasnenue B [1a mog kotopeim OyaeT Haxoauthes 13,5 T okcuna yraeponaa (1) CO B
cocyne éMKocThio 811 ipu Temneparype 150°C.

B 6annone eMKOCTBIO 1271, HAXOAMTCS KUCIOPOJ oA AapieHueM 141.85-10°T1a npu
temmeparype 10 °C. Kakoit 00b€M 3aiiMeT 3TO e KOTUYECTBO I'a3a MPU HOPMAIIbHBIX
yenosuax?(1,6 m°)

IIpakTnueckas padora Ne3:PenieHue pacueTHbIX 32/1a4 HA TeI10BO# d(pdeKT peakuuun

1.

Onpenenuts TEMI0BOM 3PPEKT peaKkinu:

CH4+202=C0O2+2H20, ecau:

C+02,—COg2; AH=-394 ]I

H,+1/2 O,— H20; AH=-285 ]Ik

C+ Ho—CHa; AH=-75x]]x

Onpenenure TemnoBoi 3Q(PeKT peakun

AgCO3+KCI—-KCO3+AgCl|, ecnu cranaapTHbIC TEIUIOTHI 00pa30BaHuUs HUTpaTa cepedpa,
XJIOpHU/Ia Kalus , HUTpaTa KaJlusl ¥ XJIOpUAa cepedpa COOTBETCTBEHHO paBHbI: -124, -437,-495, -
127 xJIx.

Omnpenenure CTaHAAPTHYIO TEIUIOTY 00pa30BaHUS aMMHUaKa, €CIly :

NH3+HCI—-NH4CI+180 xIx

AHP06p.( HCI)=-92 x/]x

AH®06p.( NH4Cl)=-318 x/Ix

Beruucnuts ternoBoit apdext peakiun CaCO3—CaO+COz2, ecnu cTaHapTHBIE TETIOTHI
obpazosanust CaO, CO2, CaCOs3 coorBeTcTBeHHO paBHBL: 639, -394, -1208 k][

IIpakTnueckas padora Ned: PemieHue 3a1aum ¥ ynpa:kKHeHHil 110 BceM NPOHAEHHBIM TeMaM.
A) Kaxxplit cocTaBiseT 1 penraeT 1oma o 2 3a/1auu o IpoiiieHHbIM TeMaM MHCbMEHHO.
b) IIpoBepka npoBoaUTCA B Kilacce Mpu 0pOpMIIEHNH 3a/1ad Ha T0CKE.



[Tpumeuanue. B mporecce npoBepoYHOI pabOTHI OCYIIECTBIISAETCS:

a) IOBTOPEHUE BCEX MPOHJEHHBIX TEM U KOJUIEKTUBHOE 00CY)KJICHHE OIITNOOK;

0) pa3bop BOIIPOCOB, BHI3BABIIMX 3aTPYAHCHHUS.

IMpakTnyeckas padora Nel: U3yuyeHue npucnocod0J1eHHOCTH OPraHU3MOB K cpejie 00MTaHUS.

Bpemsi BbInoJIHeHUs: 25 MUH.
®opma padoThl: HHIMBHyaTbHAS.

eab padoThI:
yOeIuTHCS B TOM, YTO MPUCIOCOOIEHHOCTh OPTraHU3MOB SIBJISIETCS PE3YJIbTaTOM JCHCTBUS
€CTECTBEHHOTO OTOOpa M HE MOXKET ObITh A0COIIOTHBIM.

OobopynoBanue:
Jyna, MpernapoBalbHbIC UTIIbI, TMHLET, TUCTHI 0ol Oymaru.

O0beKTHI N3yYeHUs:
HAOOPBI CEMSH U TUIO/IOB JIPEBECHBIX M KYCTApHUKOBBIX (hopM pacteHuit (kinéH, 6epésa, obxa, uBa,
Juna, TONojb, psOrHa, COCHA, TUXTA, JINCTBEHHUIIA, 1y0, )KENTas aKarus).
HNHcTpyKkTHBHas KapTa. XoA padoThbl:

1. BHumarenbHO paccMOTpuTe HAOOPHI MIIOA0B U CEMSIH, UCIIONB3YS AJISl 3TOH LeNH JIyMy, HUHIIET,
MIPEapOBaAIbHEIC UTJTHI.
2. OTt6epute cemeHa (I10/1bl), TEPEHOCUMbIEC BETPOM.
3. Onpenenute MPUHIIMAITBI PUCTIOCOOIEHHOCTH CEMSH | IIOJIOB K PACIIPOCTPAHCHHUIO BETPOM.
4, Jlannbie HaOMIOAEHU 3aMUIINUTE B TAOIHILY:
XapakTepHble
P P [Tprunnb
MPHUCIIOCOOUTEITEHBIC Crioco0nl
Pacrenus BO3HUKHOBCHUS
OCOOCHHOCTH TLIOJIOB U pacnpocTpaHeHus
MIPUCIIOCOOIEHHOCTH
CeMSTH
Knén
bepéza
Onbxa
Jlunma
Tononb
HBa
U T.JI.
5. Hcnonb3ys 3HaHUs, TOTy4YeHHBIE TPU BHITOTHEHHH PabOThl U TEOPETUUYECKUE 3HAHUS TEMBI,

o0ocHyiiTe, moyemy Jiro0as MpUCIocoOJEHHOCTh OPraHu3Ma K YCIOBUSAM CPEIbl HOCUT OTHOCUTEITBHBIHN
Xapakrep.

IIpakTnueckas padora Ne2: BoisiBiieHHe H3MEHYHBOCTH y 0co0eil 0JHOro BU/A.

Bpems BbinonHenus -25 -30 MuH.
®opma padoTsi: PaboTa B mapax.

eanb padoThIi:
c(opMHpOBATH MOHATHE 00 U3MEHUYNBOCTH OPTaHU3MOB ;
3aKpENUTh YMEHUE BIMOJIHATH HAOIIOACHNUE 32 HATypaIbHBIMU O0ObEKTaMHU;
3aKPENUTh YMEHUE BBIIEIATh YEPTHI CXOACTBA U PA3JINYUSA OPIraHU3MOB ,
COOTHOCUTBH TEOPETHUECKUE 3HAHUS C UX MPAKTUUYECKUM IPOSBIICHUEM.

OobopynoBanmue:
repOapHbIil pacCTUTENbHBIA MaTepHal UK )KUBbIE KOMHATHBIE PACTEHHUS; JIyTa; U3MEpUTEIbHAs
JINHEMKA.

HNucrpykTHBHas kapTa. Xoa padoThI :



1. CpaBnute 3 pacteHust oqHoro Bujaa. Haliqure mpu3Haku CXOACTBA B UX CTPOCHUH (
3auKCUpPYHTE 3TO B TeTpaab). OOBSICHUTE IPUINHBI CXOJICTBA (MTMCHbMEHHOE BBHITTOJTHCHHUE 3aJaHus).

2. BrisiBute nmpusHaku paznuyus ( 3apukcupyiiTe ux B Terpaan). O0bICHUTE, KAKUMU CBOMCTBAMHU
OpPraHU3MOB 00YCIIOBIUBAIOTCS PA3IMUUS MEX]Y 0COOSIMU

OJTHOTO BUJA.

3. OTBeTUTH Ha BOIIPOCHI:

Kakue paznuunst 00ycIIOBICHBI HACIICCTBEHHON U3MEHYMBOCTHIO, KAKUE - HEHACIICICTBEHHOM
U3MEHYUBOCTHIO?

OO0bsacHUTE TPUYUHBI BOBHUKHOBEHUS PA3INYMI MEXKAY 0COOSIMH OJHOTO BUJA.

5. Cdopmupyiite BBIBOA IO MPAKTHYECKON paboTe.

IMpakTnyeckas padora Ne3: AHa/IU3 U OLlEHKA PA3JIMYHbIX THIIOTE3 POUCXO0KIEHU S SKU3HU

Bpems Bbinosinenusi padorpi: 20-25 MuH.
®opma padoThl: 1adopaTopHas padoTa B mapax.

eab padboThIi:
c(OpMHPOBATH MOHATHE O MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHMS,
3aKpEeNUTh YMEHUE BBIMOIHATH HAOIIOICHNE 32 HATYypalIbHBIMH O0bEKTaMH;
3aKpENHUTh YMEHHUE BBICISTH YePTHl MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, COOTHOCUTh
TEOPETUYECKHE 3HAHUS C UX MPAKTUYECKUM MPOSBICHHUEM.

OobopynoBanmue:
¢dotorpadun KUBOTHBIX PA3IUYHBIX Cpell OOMTAHMUS,
repOapHbIe 00pa3Ibl PACTCHUN.

HNucTpykTuBHas kapTa. Xoa padoTsi:

1. Onpenenure cpexy OOMTaHUS )KUBOTHOTO U PACTCHHS. BBIABUTE YePTHI MPUCIIOCOOJICHHOCTH K Cpeie
obutanus. 3adhuKcUpyluTe UX B TETPAIH.
2. Tloscuute npemnoxenue: «IIprucnoco6IeHHOCTh UMEET OTHOCUTENIBHBINA XapaKkTep» (MaKCUMAaJIbHBIN
o0beM oTBeTa 5-6 IPEITTOKCHUH).
3. Ha ocHOBaHMY 3HAHUI O ABMKYIIUX CHJIAX SBOJIOIUHM OOBSICHUTE MEXaHU3MBI BOSHUKHOBEHHS
MIPUCIIOCOOJICHUH.
4. Cnenaiite 001U BBIBOJ 110 IPAKTHUUECKON pabdoTe.

HpennonaraeMHe BBIBOJEI I10 pa60Te:

1. OrnucaHye BHEIIHEr0 ¥ BHYTPEHHETO CTPOEHUS XapaKTepU3yeT
MOp(OJIOTHUECKUI BHIOBOM KPUTEPUH.
2. YcTaHoBieHHE BUA0BOM MPUHAAJIEKHOCTH BO3MOXKHO IIPH Y4€Te BCEX

KpUTCPUCB BHUJIA.

IpakTuyeckasi pa6ora Ned:CocraB/ieHue 1eneil MUTAHUSA U IKOJOTHYECKUX MUPaAMU/I.

®opma: rpymnmnosas jabopaTopHas padora.
Bpems npoBenenusi: 25 - 30 MUHYT.

eanb padoThIi:
HAYYUTHCS CTPOUTH TpO(UUECKHE LIEMH U SKOJOTMYECKHE MUPAMUIbI, OTPAXKAIOLIHE 3aKOHOMEPHOCTH
HEPTeTUYECKUX OTHOIICHUH B AKOCUCTEMAX.

OobopynoBanmue:
CTIMCKH OMOJIOTHYECKHX 00BEKTOB M JaHHBIEC O MPOAYKTHBHOCTH PA3IMIHBIX
BUJIOB.

HNucTpykTHBHAsA KapTa pa6oThl. Xoa padoThl:

1. Onpexnenure, K KAKUM KaTeTOPHSIM OPraHU3MOB 3KOCUCTEMBI (IIPOIYLIEHThI, KOHCYMEHTHI,
PEIYIEHTHI) OTHOCSTCS CIEITYIONINE OPTaHU3MBI: OPEJI, 3asll, Tpu0-I0XKIEBUK, TOXKICBON yTKa,



MSATIIUK, MypaBeu.

2. TocTpoiiTe U3 IPenIoKEHHBIX OPTaHU3MOB I10 TPH MACTOUIITHBIX, JETPUTHBIX, MAPASUTHICCKUX
MUIIEBBIX [IETH: JUCHIIA, OAKTEPUN THUEHUS, OJIEHb, PBICh, JOXKICBON YepPBb,0CHHA, JICIITNHA, COBA,
OeJika, BOJIOPOCTH, IIyKa,  TeIbMUHTHI,

3. [Toctpoiite mupamury OMOMAacChl CIEAYIONIEH MUIEBOH ETH: PACTCHUS, Ky3HEUHKH, JIATYIIKA,
YK, ACTpe0-3Meesi1, Ipearoiaras, 4To >KMBOTHBIC KOKIOTO TPOPUIECKOTO YPOBHS MUTAIOTCS TOJIBKO
opraHu3Mamu NpebIAyIIero ypoBHs. buomacca pacrenuii Ha uccineayeMon TeppuTopuu cocrasiser 40
TOHH.

4, [TocTpoiiTe mupamMuy YUCEN IS TUIIEBOM 1ETH, MPUBEICHHOM B 11.3, 3Has, 4To Oromacca 1
no0era TPaBSHUCTOTO PAaCTEHUS COCTABISET MPUMEpHO 5 T, 1 Ky3Heuuka - 1, 1 yxa - 100r, 1 3meesna -
2xr. PaccunTanHbie 3HAYCHHS BHECUTE B TAOJIHILY:

JlanHbIE 0 OMOMAacce U YUCICHHOCTH 0CO0EH MmpecTaBuTeeiH
Pa3IMYHBIX TPODUUECKUX YPOBHEH.

[IpencraButenu TpoPUUECKUX PaccunraHHas 4nuCIEHHOCTD
. Paccunrannas 6umomacca (Kr)
ypOBHEH (ocobm)
Pacrenus 40 000 8 000 000
Ky3neunku
Jarymku
Yoxu
SICTpeObI-3MeesIIbI
BroiBOA:

KaKHeC 3aKOHOMCPHOCTHU q)YHKIII/IOHI/IPOBaHI/ISI OKOCHUCTEM OTpaXaroT IMpaBHJia SKOJOTHUYCCKUX HI/IpaMI/IIl?

[IpencraBurenu TpVO(queCKHx PaccunTaias Gromacea (kr) PaccunranHas yuCIEeHHOCTD
ypOBHEM (ocobm)

Pacrenus 40 000 8 000 000

Ky3neunku 4 000 4 000 000

JIsarymkn 400 40 000

Yoxu 40 400

scTpeObI-3MeesiIbl 4 2

IIpakTnuyeckas padora NeS: Pemienne 3a1a4 ¢ 3K0JIOrH4eCKHM CO/Iep:KaHHEM.
3a1auu ¢ HKOJIOTUYECKUM Ccofiep KaHueM (COOpHUK 3ajad U ynpakHeHui no xumuu 8-11 k. S.J1.

lNoneadapo).

1-1. HWmeroTcs 1 cpeu NEPEUUCIEHHBIX HIDKE BEIIECTB XUMUYECKH YNCThIE (MHAUBUAYAIbHBIC)
BemecTBa: a) CBOOOIHBIN OT BiIard U NbUIM Bo3ayX; 0) [IpodmibTpoBaHHas peuHas Boja; B)
["asupoBanHas Bosa? OTBET MOSCHUTE.

1-6.  Ipwm B3psie cMecu 20 cm® Bomopona ¢ 10 cm® kucopoa MOTydniIcs 0CTaTOK Ta3za 06HeMOM 3
cM®. Beit ma Bogopos uncteiM? K 0TBeTy naiiTe mosCHEHHs.

1-10. Kakwue (hakThl CBUACTEIBCTBYIOT O TOM, YTO paboTa aBTOMOOMIIBHOTO JIBUTATEIIS CBSI3aHa C

q)HSI/I‘{eCKI/IMI/I ¥ XUMHUYECCKUMH SBIICHUIMU? OTBET IOSICHUTE.



1-12. B xaxoM ciryuae roBOPUTHCS O (PU3NUYECKUM SIBJICHUH, a B KAKOM 0 XuMuueckoMm: a) [Ipu
MIPOIYCKAaHUH JIEKTPHUECKOT0 TOKa Yepe3 BOJIHBINA pacTBOp obpazopaics kuciopos; 6) Ilpu
HarpeBaHUU PEYHOU BOJBI U3 HEE BBIACIUIICS KUCIOPOA?

1-25. B kakoii ¢pa3e TOBOPUTHCS O KUCIOPOJIe KaK O IIPOCTOM BeIlIecTBe: a) Ppiba aprmmt
KHCIIOPOAOM, cozepkamumcs B Boze; 0) Kucinopoa Bxoaur B coctaB OOJBIIMHCTBA MUHEPATIOB?

1-26. Tlouemy pbIOBI 3aIBIXAIOTCSI KUIITYCHOM BOJIE, XOTS B €€ COCTaB BXOAMUT KUCIOPO?

1-29. Tlpu cropaHuu HEKOTOPOTO BEIIECTBA B KUCIOPO 1€ 00pa3yroTCsl YIIIEKHUCIbIA Ta3, a30T, Boaa. O
MIPUCYTCTBUU KAaKUX XMUMUYECKUX JIEMEHTOB B BEIIECTBE CBUJETEILCTBYET 3TOT (PaKT?

1-75. W3zobOperarens kocMuueckux paket K.O. [{nonKoBCKHiA B KAYECTBE MCTOYHUKA YHEPTUU IS UX
JBUKEHMSI B KOCMOCE NPEAJIOKUI UCII0Ib30BaTh FTOPEHUE BOJIOPOA B KHCIopoie. B kakom
COOTHOILIEHUH 10 00BEMY JTOJIKHBI IT01aBATHCS BOJOPO] U KUCIOPO/I B KaMepy CrOpaHus
pakeTHOro JBUTaTess, YTOObI He OBLIO Mepepacxojia HU TOTro, HU APYroro?

[Ipu npokanuBaHUM HA BO3yXe Macca U3BECTHIKA YMEHBIIACTCS, @ Macca JKeJle3a yBeINIHBaCTCS.
[Touemy? aiiTe 000CHOBAHHBIN OTBET.

JlabopaTopHasi padora Nel: 3aBHCHMMOCTH CKOPOCTH PEAKIUH OT KOHIEHTPALMH pPearupyroumux
BelleCTB M TeMIlepaTypbl

OmnbIT 1. 3aBUCUMOCTh CKOPOCTH PEAKLIUHU OT KOHLIEHTPAL[MH PEearupyouX BEIIECTB.

Na2S203+H2S04=NaSO04+S0.1+S | +H20

B Tpu npoOupku HanuTh pazdasneHHsbii (1:200) pactBop THOCYIb(}aTa HATPUS; B IEPBYIO —
2MI1., BO BTOPYIO — 4 MJI.BO/IbI, BO TPETHIO — 6 MIL.

B nepByto npobupky HanuTh 4 MJ1.BOJbL, BO BTOPYIO — 2 M. B kaxkyro mpoOupky 1006aBUTH 110
5 karmenpb pa30aBIEHHON CEPHON KHCIIOTHI.

TO4YHO OTMETUTH (CEKYHJIOMED), UePE3 CKOIBKO CEKYHJI Iociie 100aBIeHUs KUCIOTHI MOSBUTCS
MYTh B K&KJI0 IpoOupKe.

Pesynbrar 3anucats o gopme.

Bpewms no
Ne npoOupku IIpunuto pactBopa MTOSIBJICHUS V=1/t
MYTH, CEK.
Na2S203 H>O H2SO4
1 2 MIL. 4 M. S5k.
2 4 M. 2 MIL Sk.
3 6 M. 0 5k.
CdopmynrpoBaTh BEIBOJ] O 3aBUCHMOCTH CKOPOCTH PEAKIIUN OT KOHIICHTPAIIUN PEearupyromnux
BCIIECTB.

OnbIT 2. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.



B3sate pactBopsl Na2S203 u H2SO4 B TOI K€ KOHIIGHTPAIMH, YTO U B IPEIBIAYIIEM OIBITE.
Hanuts B Tpu mpobupku o 2 mit.pactBopaNa2S203, B apyrue Tpu npodupku 1o 2 mi. pactsopa HzSOa.
OTMeTuTh TeMIepaTypy Bo3lyxa B J1a00paTOPHH.

B nepByto npooupky 106aButh H2SO4s. OTMETUTB Yepe3 CKOIBKO CEKYH]I MOSBUTCS MYTh.

Bo BrOopyto npobupky no6aBute H2SO4 1 mOMECTHTh B XUMHUYECKUH CTaKaH C TEIUION BOAOH.
3a Temreparypoii cieauTh o repMomMerpy. OTMETHTD Yepe3 CKOJIBKO CEKYH/I TIOSIBUTCSI MYTh.
[ToBTOPUTH OMBIT C TPETHEH MPOOHPKOIL, HArPEB PEareHThl B CTaKaHe ¢ BOJIOM 00siee BHICOKOM

TEeMIIepaTyphl. 3aucaTh pe3yyibTar no popme.

Bpewms no
Ne mpoOupku [Tpunuro pacTBOpa MOSIBJICHUS V=1t
MYTH, CEK.
Na>S»>03 H>SO4
1 2 MIL. 2K. T°C
2 2 MJL. 2K.
3 2 MIL. 2K.

CdopmynupoBaTh BEIBOJ] O 3aBUCIMOCTH CKOPOCTH PEAKLUHU OT TEMIEepaTypHhl.

JlabopaTopHas padora Ne2: IIpoBeneHue peakumnii 00MeHa MeKAy PACTBOPAMMU 3JIEKTPOJINTOB,
CONMPOBOKAAIIUXCA 00pa3oBaHNEM 0CaJKa, ra3a, MaJI0IMCCOLMUPYIOIIEro BelecTBa.

OmnbiT 1. Peakuus oOMeHa, uaymas ¢ 00pa3oBaHHEM OCaJIKa.

B npoOupky HaluTh HECKOJIBKO Karelb XJ1opuaa 6apus U 100aBUTh HECKOJBKO Kaleb pacTBOpa
cynbdara HaTpHsl.

OmnbiT 2. Peaknus oOMeHa, uayias ¢ 00pa3oBaHHEM Tasa.

B npoOupky HalnuTh HECKOJIBKO Karelslb KapOoHaTa HaTPHs U 100aBUTh HECKOJIBKO Kalelb
CEPHOM KUCJIOTHI.

OmnbIiT 3. Peakius oOMeHa, uaymias ¢ 00pa3oBaHHEM MasloIMCCOLMUPYIONIEro BENECTBA.

B npoOupky HainuTh HECKOJIBKO Karelslb THAPOKCH/Ia HATpUs U 100aBUTH Karllio
¢denondranenna. B 3Ty xe npoOupky 100aBUTh CEPHOI KUCIOTHI 1O 00E€CIIBEUMBAHUS PACTBOPA.

OnbIT 4. [TonydeHne aMmpOTEpPHOro IMIPOKCUAA ATIOMUHUS.

B nBe mpoOupKku HaIUTh HECKOJIBKO Karlelb pacTBopa cynb(dara amomunus. B o6e npobupku
N00aBUTh, MO KaIlIsiM, pacTBOP THAPOKCHIA HATPUS 10 00Opa30BaHUsI CTYIEHUCTOrO 0cajika 0enoro
[BETA.

3amanmue:

1. CocrtaBuTh ypaBHEHHE PEAKIMU B OJHOM, KPAaTKOM HOHHOM BHJIE U MOJIEKYIISIPHOM.

2. Cpnenath BBIBOJ 00 YCIIOBHUSX HEOOPATHMOCTH PeakInii OOMEHa MEXIY pacTBOPaMHU

AIIEKTPOJIUTOB.

OmnsiT 5. I[OKEBE[TCJILCTBO aM(I)OTepHOCTI/I THUAPOKCHU A aJTFOMUHUA.



B oy mpobupKy ¢ 0caiKOM HaJIUTh HECKOJIBKO Kareilb CEPHOM KHCIOTHI, B IPYTYIO — U30BITOK
ruapokcuaa Hatpus. Comepumoe 00enx MpoOUPOK BCTPSXHYTh.

3aganue:

1. CocraBuTh ypaBHEHHE PEAKIIMU B IIOJHOM, KPAaTKOM HOHHOM BUJIE U MOJIEKYJIIPHOM.

2. Cpenath BBIBOJ O TOM, KaK MOJXY4at0T aM(pOTEpHBIE THIPOKCHUIBI.

3. Cpnenartb BBIBOJ O TOM, KaKUe€ TUPOKCH/IbI HA3bIBAIOTCA aM(POTEPHBIMH.

OnbIT 6. ['uaponus coneii, 00pa3oBaHHBIX CHIIBHBIM OCHOBAHUEM M CIIa00W KHUCIOTOM.

B npoOupky HanmuTh 1 Mi.pacTBopa kapOoHara HaTpust. OnpeaeauTs XapakTep cpejibl pacTBOpa
CUHEH JTJaKMYCOBOM OyMaxXKoH, heHoN(pTaIeMHOM, J00OABUB KaIlJII0 HHIAKATOPA.

3amanmue:

1. CocraBuTh ypaBHEHHE PEAKLIUU B [TOJIHOM, KPATKOM MOHHOM BHJIE U MOJIEKYJISIPHOM.

2. Cpenath BBIBOJ O T'MJIpOJIM3€ KapOOHaTa HATPHSL.

Omnbit 7. 'naponus coneit, 00pa3oBaHHBIX C1a0bIM OCHOBAHUEM U CHJIBHOW KUCIIOTOM.

B npo6upky Hanmth 1 Mi.pactBopa xsnopuzaa onosa (1) u onpenennuts xapakrep cpenbl CHHEH
JAKMYCOBOM OyMakkoi U MeTriiopankeM. OTMETUTh HaOII0JeHUS.

3aganue:

1. CocraBuTh ypaBHEHHE PEAKIIMU B IIOJIHOM, KPAaTKOM HOHHOM BUJIE U MOJIEKYJIIPHOM.

2. Cpenats BbIBOJ O ruaposinse xyopuaa onosa (I1).

JlabopaTopHas padora Ne3 UcciienoBanue cBOiicTB XJIOPHOH BOAbl. CPaBHUTEJIbHAS AKTHBHOCTh
rajioreHoB. O0OHapy:KeHue B pacTBOpe rajJloreHu/1-uHOHOB.

CBoiicTBa XJIOPHOH BOJBI

Omnpit 1. bensiee neiicTBre Xaopa.

B onny npoOupky HaluTh pacTBop GyKCHHA, B IpYyryto uepHui. B 06e npoOupku 100aBUTH
XJIOPHOHM BOJIBI 10 00ECLBEUNBAHUS PACTBOPOB.

3aganue:
CnenaTh BBIBOJ O TOM, ITOYEMY XJIOpHAs BOJa 00JagaeT OTOSIMBAIOIMMU CBOMCTBAMH.
CocTaBUTh YpaBHEHHS] XUMUYECKHUX PEAKIIHIA.

OmnbiT 2. CpaBHUTENBHASA AKTUBHOCTh TAJIOT€HOB.

B oxny npoOupKy HamUTh pacTBOp OpoMHIa, B IPYTYIO — pacTBOp Hoauaa. B 06e npobupku
N00aBUTH IO HECKOJIBKO Karelb XJIOPHOU BOIBI.

3amanmue:
Cnenatpb BBIBOJI O XUMUYECKOW aKTUBHOCTH TAJIOT€HOB.
CocTaBUTh ypaBHEHHS XUMUYECKUX PEAKIIUM.

OnbIT 3. KauecTBeHHas peakius Ha Cylb(aT-aHUOH.

B npobupky HanuTh pacTBOp XJIopuaa 6apust U J00aBUTh PACTBOP CEPHOM KUCIIOTHI.



3amanmue:
1. OTmeTuTh HAOMIOACHUS.
2. CocTaBUTh ypaBHEHHE XUMHUYECKOM peakliu B MOJIEKYJIIPHOM U HOHHOM BUJIE.
3. CpenaTh BBIBOJ O TOM, KaKOW MOH SIBJIIETCS KAYECTBEHHBIM Ha CYNb(aT-aHUOH U MOYEMY.
CpoiicTBa rajioreHu/10B
OnbiT 4 OGHapyXEeHUE B PACTBOPE XJIOPHIOB, OPOMHIIOB, HOIHIOB.
B Tpu npoOupku HAIUTH PACTBOPHI:
1 mpoGupka — XJIopua HaTPHs;
2 mpoOupKa — OpoMHIa HATPUS;
3 mpoOupka — nouaa Kausl.
Bo Bce npobupku 100aBUTH TIO Karie pacTBOpa HUTpaTa cepedpa.
3aganue:
1. OrMeTuTh IBET OCAJKOB.
2. CocTaBHUTH ypaBHEHUS PEAKIIMI B MOJICKYJISIPHOM U MOHHOM BHJIC.

3. CI[CJIaTI) BBIBO/I O TOM, KaKoO# MOH SBJISIETCS KaUeCTBECHHBIM Ha MOHBI TaJIOrCHUA0B U ITOYCMY.

JlaGoparopHasi padora Ne4 B3aumopgeiicTBue MeTa/LUI0B ¢ kKnucjaoramMu. Koppo3usi merasuios.

Ieap padoThl: N3ydyeHNE CBOMCTB LIEJIIOYHBIX U IIETOYHO3EMENBHBIX METAJIOB.

OmnsIT 1. BeITeCHEHNE aKTUBHBIMHM METaJNIAMU MEHEE aKTUBHBIX U3 PACTBOPOB MX COJIEH.

B mpoOupKy mosoKuTh KyCO4eK IIMHKA U KaITHYTh HA HETO PacTBOPOM Cyib(ara Meu.

OTmeTuTh HaOMIOIEHNUS.

3aganue:

1. HanwucaTh ypaBHEHHE pEaKIIMM.

2. CoCTaBHTH JIEKTPOHHBIC YPAaBHEHHS KOKION peaKIi.

3. Cruenartb BEIBOJ 00 aKTUBHOCTH METAJLIOB.

OmnsIT 2. Koppo3us MeTauios.

B 1 npobupke NpoKUNSATUTH BOAY, 3aKPbITh €€ pe3nHOoBOI npooKkoit. J[aTe ocThITh. [Tocie
OXJIQKJEHUS ONyCTUTh OYMIIIEHHBIN I'BO3/Ib M CHOBA 3aKPBITh IPOOKOH.

Bo 2 npoOupky HalnuTh HE KUMIAYEHYIO BOJY U OIYCTUTh OUMILEHHBIN rBo3b. [IpoOupky
OCTaBUTb OTKPBITOM.

3amanmue:

1. Yepes 2-3 aus cienaTh HaOMIOAEHUS, COCTABUTh YPABHEHUS PEAKIIUN U CACIIaTh BHIBOIBI.

OmnpIT 3. B3auMo1elicTBUE METAIIOB C PACTBOPAMU KHUCJIOT.

B nBe npoOupky HaJMTH PacTBOP COJISTHOM MITM CEPHOM KUCIOTHL. B 0/THY MpoOUpKy OMmycTUTh
KyCOUY€K LINHKA, B APYTYI0 BHECTH AJIFOMUHUEBYIO ITPOBOJIOKY.

3amanue:



1. Cpenatb HaONIOACHUS, COCTABUTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

2. CpenaTh BBIBOJBI 00 OTHOIIEHUH METAIIJIOB K paCTBOPaM KHUCJTIOT.

OnbIT 4. B3auMmoaelcTBre a30THOU KHUCIIOTHI C MEABIO.

B 1 npoGupky HaUTH 1-2 MII.KOHIIEHTPUPOBAHHOM a30THOW KHMCJIOTHI M I00aBUTH 1-2 Kycodka
MeJIH.

Bo BTOpyto nmpoOupky HanmuTh 1-2 Mi1.a30THOM KUCHOTHI 1:1 1 106aBUTh 1-2 Kycouka MeH.

3amanmue:

1. Ormeruts BHemHUN 3¢ deKT. 3anucaTh ypaBHEHHE U YPABHATDH C MTOMOUIBIO JIEKTPOHHOTO

Oananca.
2. CpenaTh BBIBOJ O TOM, KaK B3aUMOJICHCTBYIOT KOHIICHTPHUPOBAHHAS a30THASI KUCIIOTA C

MCTalJIaMU.

JlaGopaTopHasi paGora NeS Onpenesnenue yriiepoaa 1 BOA0poaa B OpraHuyecKux coeJUHEHUsIX

Leab padoThl:HAYUYNTHCS HAa MPAKTUKE JOKA3bIBaTh HATMYKE YIIIepo/ia U BOJAOPOA B
OpPraHMYECKOM BEILIECTBE.

OOopynoBaHue ypoka: METANIMYECKUH ILITATUB, IITATUB JJIs1 IPOOUPOK, MPOOUPKHU, TUTEIIbHbBIE
UIUMIBI, CTEKJITHHAS MAJ0YKa, TOpeNKa, PO3ETKHU C BEIIECTBAMHU, JIOKEUKA JJIs CXKUTaHUs BEIIECTB,
Bara.

PeakTuBBI: Ba3ennH, MyKa, U3BECTKOBas Boja, napadun, CuO, monmiTuiaeHoBas IIeHKa,
6e3BoaHas coab CuSOy.

JloJI2KeH 3HATh: COCTaB OPraHUYECKHUX BEUIECTB, TEOPHUIO byTiiepoBa, XMMHUECKHE CBOMCTBA
OpPraHUYECKUX BELIECTB, KauecTBeHHbIe peakinu Ha CO2, Ha Hanu4Ke BOOPO/ia B OPraHMYECKOM
BELIECTBE, [TPaBUJIa [0 TEXHUKE OE30MaCHOCTH.

Jlo17keH yMeTh: cOOMpaTh MPOCTEHIIMI MpUOOop JUIst MoTydeHus razoB. PaboTaTh ¢ razoBoii
TOPEJIKOM, TUTeJIbHBIMU IUIIAMHU, CTEKIITHHOM Mano4koi, mpodupkamu. HarpesaTsb BelecTsa B

npooupKax.

HaszBanne VYpaBHeHUS
Ne oneITa Xon pabotsl | Habmronmenus P
OIIBITA peaxiuu

BriBoab1

OO BEIBOM:
Xoxa padoThbl
OnsIT 1. OGHapyXeHue yriiepoaa u BoJOpoJa B MyKe.
B antoMuHueByo JI0XKKY JUIsl CKUTAHUS BELECTB HACHIIATh HEMHOXKKO MYKH M HarpeTh HaJ| INIAMEHEM
ropenku. [IpoBectu Habmo1eHNE.

OnbiT 2. O0HapyXeHHUE YIIIepoaa U BOJIOPO/Ia B Ba3EIMHE.



Komnerr cTexysiHHON manoyku 0OMaKHYTh B Ba3€JIMHE ¥ BHECTH B BEPXHIOIO YACTh MJIAMEHU TOPEIIKH.
[TpoBectu HaOMIOACHUE.

OmnpiT 3. OGHapy)eHHUE Yriepoa U BOJAOPO/Ia B MOTUITHICHOBOH TIJICHKE.

Kycouek moimsTuiieHoBOM MIEHKU B3SITh TUTEJIbHBIMU IIUIIIAMH U BHECTH B BEPXHIOIO YaCTh FOPEJIKH.
[TpoBectu HabIIOACHUE.

OnbiT 4. OOHapy)XeHUE YTIIepoJa ¥ BoJopoia B mapaduse.

B npoOupky HackImath HEMHOKKO TTapadHa U YEPHOTO MOPOIIKA OKCHJIA MEJIU, 3aKPHITh
poOUPKY IPOOKO ¢ ra300TBOIHOM TPYyOKOH, Ha KOHEI[ TPYOKH HaMOTaTh HEMHOT'O BaThl C
00e3BOKEHHOM cOlbI0 cynbdara mean. [IpoOupKy 3aKpeITh TPOOKOI C TA300TBOIHON TPYOKOHA,
KOHYHMK KOTOPOH OIYCTUThH B MPOOUPKY C U3BECTKOBOI Bojoi. [IpoBecTn HabOmI01eHUS.

JlaGoparopHasi padora Nel: U3mepenne yckopeHusi CBOOOHOI0 NaieHU s

JlaGoparopHasipaboTanoCBsIIEHAUCCIIEJOBAHUIO YCKOPEHUSICBOOOIHOT0 na-
Aenusi. HanByxmpeas 1y X ypoKaxMbIrOBOPHITHOIBHKEHIHUTENA, KOTOPOCHA3BIBACTCACBOOOIHBIMITAIC-
HUEM, UABW)KCHHUUTENA, OpOLICHHOTNOBEPTUKAIHLHOBBEPX. BOOPYKUBIIUCHITUMU3HAHUSIMH, J1aBaii-
TEMPOBEIEMIKCIIEPUMEHTAIbHOEUCCIIEI0BAHUEYCKOPEHUSICBOOOIHOTONaIeH . U TOOBIIPOBECTUATY 1A~
6oparopHyopaboTy, PEKOMEHIYETCIICOOPAThYCTaHOBKY/UISICHTHITIOKa3aH U IBH>KEHUATIAAAIOIIIE-
rOTeNIanyKETIOHUMITPOU3BECTUPACYETEL.  MBIPEIIMIAIIPOBECTHIA00PATOPHYIOPAOOTYIIOYKETIOTYYEH-
HBIMJIaHHBIMUIIOHUMPACCUYNTAThYCKOPEHUECBOOOTHOTOTIaICHUSI.

Puc. 1. M300pakeHneneHThI
Bo6opynoBaHneBXoAUTIEHTACMIIITIMETPOBBIMUIEIICHUSMU, HAaKOTOPOMCTOSTOTMETKUITAJAIOIIIETOCBO-
oomHoTENIA.

Kpamkas meopus

HOOTMeTKaMHaBTOI\/’IJICHTeMBII[OJI)KHI)IOHpGI[eJ'II/ITI)BperlI[BI/DKCHI/IHTeJ'Ia. BTOpOG, YTOMBIIOJIZKHBICIC-
JaTh, —3TOONPEACTUTHIIPONICHHOETEIOMPACCTOSHUE. 3Hasl, YTOABHKEHHUEYHACPABHOYCKOPEHHOE, CHY-
HCBOﬁH&'—I&J’IBHOﬁCKOpOCTBI—O, MBII/ICHOJ'II)?,yeMypaBHeHI/IGI[J'ISIBI)I‘-II/ICJ'ICHI/IﬂYCKOPeHI/IHCBO6OJIHOFOHaZ[€'
HUSL.



Puc. 2. PacueryckopeHUsAcBOOOHOTOTIAICHHS
OOpatuTe BHHUMaHUE HAa ypaBHEHUE, HamucaHHOe mepBbIM: t = n. T. T — 3TO MPOMEKYTOK BPEMEHH,
yepe3 KOTOPBI CTaBUTCS OTMETKA O MaJeHUH Tel. N — 3TO HMOPSAAOK (KOJIUYECTBO) STUX MPOMEKYTKOB.
B namewm cinydae T = 0,02 ¢. Bpems 3170 10CcTaTOYHO HEOOBIIIOE, IIOATOMY IS €T0 H3MEPEHUsS TpeOyeT-
csl crieiaIbHOEe 000PYAOBaHHUE.
Hauanpnas ckopocts y nagatomiero tena Vo=0. Paccrosinue, KoTopoe MPOXOAUT TEJIO, OMPEILISIETCS
_ gt

-

YPaBHEHHUEM: 2 . U3 nstoro ypaBHeHus cnemyer ¢Gopmyia Ui BBIYUCICHUS YCKOPEHHS
2-5

CBOOOTHOTO TAJICHUS: 9=
Ilpouedypa evinonnenus padbomot

PaccMmoTpeBieHTYyHONIPEICTMBOTCUETHI,  T/IECTOAT3ACECUKUIIONO0KEHUSTIPOMACHHOTOTENa, BHECEM/IaH-
HBICBTAOIHILY.

Ne | BpemsaBuxenus ITyts S, mm | IlyTh S, M VYckopenue
t=nT,c CcBOOOIHOTOITAICHUS
g= 27 e
£
1 n=1 2 0,002 _2-0,002 ~10
t=0,02 ¢ £= 0,022 -
2 n=2 8 0,008 _ 2~0,008_10
t= 0,04 C g= 0’042 -
3 n=3 18 0,018 2-0,018
_ g=———=10
t=0,06c 0,062

Brniepomcitydaezaceuka, KOTOpasnoOKa3bIBacTIION0KEHUETEIA0THYJIEBOTO3HAYEHHS], COCTABIIAETIIOBPE-

menu t = 0,02 c.

PaccrosiHue, KOTOpOEnpOLUIONPUITOMTENIO, COCTABIAET 2 MM (BMeTpaxmpoiiaeHHbinyTs— 0,002 M), Te-
2-8

2
nepb,  MOJICTAaBISASAITUBBIPAKEHUABHOPMYITY £ momywaeMm,  YTOYCKOPEHHECBOOOMHOTOMAJE-

auapaBHo 10 M/c?. AHANOTMYHOPACCMOTPUMBTOPOHUTpPETHICTydan. 3HAUEHHAYCKOPEHHUSICBOOOIHO-
rOMNaJeHUS ATITHUX3aTUCAHBIBTA0IIHUILY.

Hozpewnocmu u 66160061

TenepbraBaiiTeo6cy IMMBONPOCTIOTPETHOCTUU3MEPEHUAYCKOPEHUACBOOOIHOT 0TI ICHHSL.
JI3TOroHe00X 0IMMON33HAYEHHS, TTONyYeHHOTOHAMH, BBIYeCThHCTHHHOE3HaueH!e (9,81 M/c?) npazne-
JUTbHAUCTUHHOE3HAYCHUEYCKOPEHUACBOOOIHOTONIA/ICHU S, IPUYEMPE3YIbTaTBbIPA3UTHBIPOIICHTAX.

&gzg_go
&p



10-9,8
hg= —=0,0204

EcnunepeBoInThBIPOLIEHTHI, TONOIy4YaeTcs, YTOAZ»2%. TakoeOTKIOHEHNEBIIOIHEIOITYCTUMO.
BriBoau3nabopaTtopHoiipaboThIMBIIPEJIaraéMBaMCIENaTbCaMOCTOATENBHO, 00513aTeIbHOOTMETHUB,
KaKHeTIPHUYUHBI00YCIIaBIMBAIO THAIMYHETIOT PEITHOCTEH.

JlaGoparopnass paGora Ne2: OmnpeaejeHue IUIOTHOCTH BellecTBa Teja TMPaBWIbHOM
reoMeTpu4ecKoi (popmbl.

Tema. OnpeeneHuenI0THOCTUTBEPAOT OTENA.

Heb: Hay4YUTHCAONPEAEIATHIIIOTHOCTETBEPABIX TEICIOMOLIBIOBECOBUMEH3YPKH.

Ipu6opsl MaTepHuaJbl: PBIYaKHBIEBECHICPA3HOBECAMY; JMHENKa;
MEPHBIHIUINH]IP;CTAKAHTOJICTOCTEHHBICBOIOM; TENOHENPaBUIbHON(OPMBI; (UIBTpOBalIbHAsIOyMara;
KOMIIBIOTEPBHI.

Xoxa padoThl

YyamuecsaensTcsIHaABET PYIIIIbI. [lepBasrpynmnaBbinoiHAeTPabOTyBIa00OPATOPHBIXYCIOBUSIX.
BropasrpynnaBbInoiaHsaeTpadoTyCIIOMOIbIOKOMITBIOTEPOB. 3aTeMrpynnbIMEHIIOTCSIMECTAMHU. B
pe3ynbrare , KK JIbII1y4eHUKBBITOTHAETPAOOTY IBAXK B
BKOMIIBIOTEPHOMBAPHUAHTENIKCIIEPUMEHTAIIBHO.

1 rpynna

(B1a0OPaTOPHBIXYCIOBHUAX)
IToaroroBka 3KCIEPUMEHTY
yCTaHOBI/ITCHCHYIICJICHI/ISIIHKaJ'II)H/BMepI/ITCJIBHOFOHI/IHHHI[paI/IJIHHGﬁKHI

H-H-n = 5 ]—[-ﬂ-u =

JKCNePUMEHT

Onpedenenue ni1omuocmu meepovix mei

1. OnpeaesntenyioTHOCTHOpPYCKa./[s5TOTO:

1) Onpenenureo0BEMOpyCKa, U3MEPUBIIETOUTHHY, ITUPUHY U BHICOTYCIIOMOIIBIOTUHEHKH:
| = cm;d = cm;h= cM;

V=Ixdxh= = cm®

2) U3mepbTemaccyOpycKacliOMOIIBIOBECOB: M = T.

3) BeruncauTermioTHOCTEOpyCKa:

p=m/Vp= = a/em®

4) Pe3ynbTaTbln3MepeHUMUBBIYMCIEHUHN 3aHeCUTe B Ta0I. 1.

2. BoIYMCIUTEINIOTHOCTHTEIA HENPaBUIbHONTeOMETPHYEeCKOH(OPMBI.
1) OnpenenuTeoobeMTENacCIOMOIBIOMEH3YPKU:

_ 3. — 3.
Vi= cm” Vo = cM>;
V=V,-Vi= .
2) I/I3MepreMaCCy3TOFO>KeTeJ'IaCHOMOIHLIOBeCOB: m= T.

3) PaccuuraiiTe mIOTHOCTH Tena:

p=m/Vp= = a/em®

4) Pe3ynbTaThIn3MEePECHUMBBIYMCIICHU 3aHECUTEBTAONIHUITY 1.

AHaHM3IKCIIEPUMEHTANErope3yJibTATOB

1. Bocnonp30BaBmMChTaOIUIIAMHUTIIOTHOCTEH, ONPEACIUTEHa3BAHUEBEILIECTB,
M3KOTOPBIXU3TOTOBIIEHBIMCCIIEIyeMbIETENa, U3aKOHYNTe3anoIHeHneTaom1. 1.

2. CdopmynupyiTeBsiBog.  He3aOynpreyka3aTh;  YTOBBIONPEACISIIUBXOICBBITOIHEHUSPAOOTHI,
KaKUePe3yIbTaThIMOTYYMIH, KaKHe(PaKTOPHIMOBINSIIMHATOUHOCThPE3YILTATOB.




BriBog. CeroIHsABX0/I€BBITIOTHEHUSIIA00PATOPHOUPAOOTHIIOTIPE SIS

B pe3ynbTare g BBISICHUI, YTO

2 rpynna

(BKOMIILIOTEPHOMBAPHUAHTE)

Hcnonvzyemcanpozpamma «JIabopamopuviepabomeuinogusuxeVirt-lab-physics»
[TpemioxxkuTecnocobonpeaeeHUSIIOTHOCTUTBEPA0T OTeIaHeIPaBIIIbHOM(DOPMBI:
Xox padoThI:

3ananue 1.

HN3mepenuemaccoiTelia.

1. CiomortproBecoBonpeieuTeMaccymnapaduHOBoOMCBeUr U OoTa.

2. [TogymaiiTe, KaKMOKHOB3BECUTHMAIIMHKYWIUIPYTOUTSAKEIbI IIPEAMET.

3. OnpenenureMaccy MalluHKU.

4. Pe3ynbTaThIBBIUMCIICHUII3aHECUTE B TAOIUILY.

3aganue 2.

OnpenesenneodbemMaTBepa0roTesia

1. OnpenenurenenyneIeHUIN3MEPUTENbHOT OLIMIINHAPA.

2. OnpenenuTeHavanbHBIHO0BEMKUIKOCTUBIMIHHIPEVO.

3. [loBechTENEpPBOETEIOHAKPIOYOKUIIOTHOCTHIONIOIPY3UTEETOBAKHUIKOCTb.

4. OnpenennuTeo0beMKUIKOCTUCTIOTPYKEHHBIMBHEETETIOM V1.

5. Beruucnureo0nemrenaV,.

6. 3anuIuTepe3yabTaThl B TAOIUILY.

3aganue 3.

OnpeneneHHeNnJI0THOCTUTEIA

1. ITonsBecTHOW(HOPMYIEBBIYHCIUTEIIOTHOCTHTEN.

2. Ucnonb3yaTabnuIlymiioTHOCTEH, ONPeIeIUTeBEIECTBA, U3KOTOPBIXCIECTIaHbITENA.
3. 3anonHuTeradnuny 2.

3ananue 4.
CpaBHHUTENONYUYECHHYIOILIOTHOCTHKEJIE3HOMMAIIMHKUCTA0IMYHBIMU3HAY€HUEMILTIOTHOCTIDKETIe3a.
[To3BoNSIETIN TaHHBIMCTIOCOOONPEASTUTHIUIOTHOCTEBEIIECTBA, U3KOTOpOorooHacaenana? [Touemy?
IMoaBeaeHuenTOroBypoKa

JlabopaTopHas padora Ne 3: U3mepeHue NOBepXHOCTHOI0 HATSIZKEHUS KUJIKOCTH.

easn: onpenenuTbko3)HUIHEHTIIOBEPXHOCTHOTOHATKEHUABOIBIMETOIOMOTPhIBAKAIIEb.
Oo6opyaoBanue: cocys] C BOJIOH, y3Kas TpyOKa, cocyaaisicOopakaneib, BECHI.
Teopus.
MoJekynbInoBepXHOCTHOT OCIIOSHKHU IKOCTHO001a/1al0 TH30ITKOMITOTEHITNAIbHOMAHEPT UUITOCPABHEHU O
COHEPIUEUMOIIEKYJI, HAXOAAIUX CABHYTPHKUIKOCTH
Kakumrob6asMexaHHYeCKasgCUCTEMA,
MTOBEPXHOCTHBINCIOMKUAKOCTUCTPEMUTCSYMEHBIIUTHIIOTEHIIMAJIbHYIO3HEPT HIOMCOKPAIIIAETCS.
[TpurTOoMcoBepiaeTcsipaboTaA:

I'ec — K03 PHUIMEHTIOBEpPXHOCTHOrOHATsKeHNs. EnanmsmsmepennsIx/m? winH/m

nJIn



riae F —cumanoBepXHOCTHOTOHATSDKEHUS, | —TMHATpaHHUIIBITTOBEPXHOCTHOTOCIIOSKUIKOCTH.

[ToBepXHOCTHOCHATA)KEHUEMOKHOONPEAEIATHPA3TNYHBIMUMETOIAMH.
BnaboparopHoiipaboTencnonb3yeTcss MeTOA0TPbIBaKATeJIb.

OnbITOCYIIECTBIISAIOTCOLITIPULIOM, BKOTOPOMHAaXOIUTCAUCCIETYEMASKUIKOCTb.
HaxumaroTHamoOpIIeHbIIIPUIIATAK,  YTOOBIM30TBEPCTUY3KOTOKOHIAIIITPUIIAMEITICHHOTIAJATHKATLIH.
[TepeAMOMEHTOMOTPBIBAKATLTACUIATIKECTH Fpsoe=Mianmu-§ paBHACUIIETIOBEPXHOCTHOTOHATSDKEHUS F,
IPaHUIIaCBOOOTHONTIOBEPXHOCTU—OKPYKHOCTD Karlln
l :ﬂ'dxanﬂu

CrnenoBartenabHo,.

ONBITIIOKA3BIBAET, YTO d Kanu :0,9d ,rae d —amameTpKaHaiay3KOroOKOHIAIITPHIIA.
MaccykarmMoKHOHANTH, TOCYUTABKOJINYECTBOKAIIETh N M3HASIMACCYBCEXKAIENb m.
Maccakarenb m OyneTpaBHAMACCEKUIKOCTHBILIIPHUIIS. 3Has100bEMKUIKOCTUBIITIPUIIE V.

UILIOTHOCTBKUIKOCTUPMOKHOHAUTUMACCY =+ V
Xoa padoThl.



JlabopaTopHasi paGora Ne 4: OnpenesieHne yaeabHOH TeNI0EMKOCTH BelllecTBAa.

1. Leuab 1a00paTOPHOIi PA6GOThI, 00BEKT MCCIEAOBAHNUS, IPUOOPHI U MATEPHUAJIbI
TemaceroHAIIHET03aHATUATIOCBSAIIICHATOMY,
KaKIMOOPa30MMOKHOOTIPEACIUThY 1eTbHYIOTeIITIOEMKOCTEBEIIECTB,a0NBITHBIMITYTEM,  T. €.
HanpakThke. KOHKpEeTHOMBIPACCMOTPUMONPEEICHUETEINIOEMKOCTHHAIPUMEPETBEPAOrOTEIa—
METaJUIMYECKOro (JATyHHOT0) LIWJIMHIpA.
Lenvpabomul: onpenenuTbyAeNIbHYIOTEIIOEMKOCTHMETAIUTMYECKOT OLIMIMHIPA.
Obvexm uccie0o8anus: TATYHHBIN HWIMHID, TOBEIICHHBIITHAHUTH.
Ilpubopwl mMamepuansl. MeTATMYECKUUIIMITUHAPHAHUTH (puc. 1),
CTAaKaHCTOPSIYEUMHCTaKaHCXOJIOAHOM BOJIOM (puc. 2), nBa tepmomerpa (puc. 3), Becol (puc. 4),
Kajgopumetp (puc. 5).

Puc. 1. Meraimmuueckuvinmmmaap Puc. 2. CtakancBo10M Puc. 3. Tepmometp

Puc. 4. Becsl Puc. 5. Kanopumerp

2. Xo1 padoThbl

1.
[TomecTUMMeETATTUYECKUHIIMIIUHIPBCTAKAHCTOPAYEHBOIOMMN3MEPIMTEPMOMETPOMEETEMITEPAT
ypy. OnalyneTpaBHIThCATEMITEPATYPEIUITUHIPA, T. K.

Yepe30npeeIeHHOEBPEMATEMIIEPATYPBIBOIBILIUIUHAPAPABHIIOTCA.
2. 3aTeMHaIbEMBKaJIOPUMETPXOJIOTHYIOBOIYHU3MEPUMEECTEMIIEPATYPY.

3. [TocnearoronoMecTUMIpPUBI3aHHBIHHAHUTKEIIMIIMHIPBKAIIOPUMETPCX 010 THOMBOAONH,
MMOMCIINBAABHEMBOAYTEPMOMETPOM,
M3MEPUMYCTaHOBHUBIIYIOCSABPE3YIbTATETEINIOOOMEHATEMIIEPATYPY .

3. O0pa0doTKA JaHHBIX H BLIYHCICHHE PE3YIbLTATA
I/ISMepeHHaflyCTaHOBHBHlaﬂCﬂKOHGQHaﬂTeMHepaTypaBKaJ'IOpI/IMeTpeI/IOCTaHBHBIeJIaHHBIeHOSBOJ'IH
THaMpacCYUTaThy1€bHYIOTEINIOEMKOCTEMETAILIA, MU3KOTOPOTOU3TOTOBJIEH LHATUHAP.
BI)I‘II/ICJ'I?ITBHCKOMYIOBGHH‘IHHYMBI6YHGMHCXOJIS[I/ISTOFO, qTo, OCThIBasl,



https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/laboratornaya-rabota-izmerenie-udelnoy-teploemkosti-tverdogo-tela#mediaplayer
https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/laboratornaya-rabota-izmerenie-udelnoy-teploemkosti-tverdogo-tela#mediaplayer
https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/laboratornaya-rabota-izmerenie-udelnoy-teploemkosti-tverdogo-tela#mediaplayer

ATUHIAPOTAACTPOBHOTAKOCIKEKOINYECTBOTETIOTHI, YTOMTIONy4aeTBOJAIPHHATPEBAHUH,
MPOUCXOUTTAKHA3BIBAEMBIHTETIIOOOMEH.
CoOOTBETCTBEHHOIOTYy4aeMCIIeIYIOIUECYPABHEHHUS.
JIistHarpeBaBoIbIHE00X O TUMOKOTMYECTBOTEILIIOTHI:

=gc,m,(t—t ;
Ql 171 ( 1:], rie:

il

"~ yIeNbHAATEIIOEMKOCTBBOIbI (TaOIMYHAs BEIMYMHA), ¥ °C;

Cq

1™ Macca BOJIBI, KOTOPYIOMOXKHOOIPEIETUTHCIOMOIIBIOBECOB, KT

t C

 KOHEYHAsTeMIIEPaTypPaBOIbIMIIMINH/PA, H3MEPEHHASCITIOMOIILIOTEPMOMETPA, °~

E HaYyaJIbHAsTEMIIEPATYPax0JI0AHONBO/IbI, U3MEPEHHASCIIOMOIBIOTEPMOMETPA, oC,

I[J'ISI0CTBIBaHI/IHMeTaJ'IJ'II/ILIeCKOFOI_[I/IJII/IHI[p ABBIJICIIUTCAKOJINYCCTBOTCIIIIOTHI:

Q; = cymy(t; — ‘-L]’ re:

€2 — YACIBbHAATCINIOEMKOCTEMETAJJIA, H3KOTOPOIrOMU3roTOBJICHIHUIMHAP (I/ICKOMaH BCJ'II/I‘II/IHa),

™

wr-2C -
)
ml - MacCalquJInHApPa, KOTOPYHOMOKHOOIIPCACIUTHCIIOMOIIBIOBECOB, KT';
2 TeMHepaTypaFOpﬂqeﬁBOﬂbIH, COOTBCTCTBCHHO, HadaJibHasATECMIICpaTypaluJIMHApA,

M3MEPEHHAasICIIOMOILbIOTEPMOMETPA, 0E;

t— KOHCUYHaATEMIICpATYPaBOAbIMIIUIINHAPA, U3MCPCHHASICIIOMOIIBIOTEPMOMETPA, OC.

3ameuanue.
Bo0euxdopmyaxMbIBBIYUTaEMU300IbIIEHTEMITEPATYPHIMEHBITYOUTSIONPECIICHUSITIOIOKUATEI
BbHOTO3HAYEHUSIKOJINYECTBATEIIOTEL.

KakOblmoykazaHopaHee,  BIPOIECCETEIIOOOMEHAKOIUYECTBOTEIUIOTHI,  IOJY4E€HHOEBOJIOM,
PaBHOKOJIMYECTBYTEIUIOTHI, KOTOPOCOTAATIMETAITHYCCKHUITAITUHIP:

Q=@ =cymy-(t—ty) =c; my-(t; —t)
Cne1oBaTenbHO, yaeAbHAITEIOEMKOCTEMATEPHATAUIHHIPA:

_emy(t—ty)

Cq
T omy( 1)

[Tomy4yeHHBIEpE3yABTATHIBII000IIA00paTOPHOIPAOOTEY100HO3ANTUCHIBATHBTAOIHILY,
IPUYEMITPOBOIUTHAIISANIONYYEHUSyCPETHEHHOTOMaKCUMaIbHOTOYHOIIPUOJIMKEHHOTOpe3yabTaTa
HECKOJIbKOM3MEPEHUNUBBIYHUCIICHHAMN.
BHaemciydaeTa0auiamMosKeTBINIS AT PUMEPHOCIEAYIOIIUMOOPa30M:

MaccaBoapiBkan | HawanpHastemnepa | Maccanun | Havansnastemnepary | KoHeunasremn
OpHUMeTpe TYpPaBOJIbI UHIpA paLuIuHApa eparypa
o (s (]
My gr t,,"C My kr t,, °C t,°C
il
C-"! _
& [:ECI.'"IJI'__j

Bv1600. BRIUHCIIEHHOC3HAUCHUEYIETHHONTEINIOEMKOCTUMATEpHATIAIIMITHHIPA .
CerotHAMBIPacCMOTPEIUMETOAUKYITPOBEIEHUATA00paTOPHONPAOOTHIION3MEPEHUIOYIETbHONTE
MJIOEMKOCTUTBEPAOrOTENA.

HaCJ'Ie}Iy}OHIeMypOKeMBIHOFOB OPHUMOBBIACIICHUUOHCPTUHUIIPUCTOPAHUHUTOIIINBA.

Jlaboparopnasi padoraNe 5: U3yueHuekosed0aHuiiMaTeMaTHYeCKOTOMAsITHUKA.

Llenv pabomor. Obopyoosanue

eab: BBISICHUTH, KaK3aBUCHUTIEPHOANYACTOTACBOOOHBIXKOIE0aHUITMATEMATUYECKOTOMAsITHH -
KAa0TETO/IJINHBL.

O0opynoBanme:ITaTUBCMY()TONMIANKON, IIIAPUKCHUTHIO, CEKYHIOMED.




JnsBBIMOTHEHUSIPaOOTHIHAMITOTPEOyeTCATA0THIIA. TabmmadyaeTcoCcToOAThU3CIeYIOMNX Ya-
CTEH:

BenmunHa \Ne 1 2 3 4 5
JUTHA (CM) 5 20 45 80 125
YUCIIOKOIe0aHn 30 30 30 30 30
Bpems (C) 13,2 26,59 40,32

nepuon (c) 0,44 0,886 1,344

yactota (I'm) 2,27 1,128 0,744

Bo-1niepBbIX, HYKHOOIIPEACIUTHKOIMYECTBOIKCIIEPUMEHTOB. Brannomcenyyaenx 5. IloBepruka-
JM3aMMCaHbITeCaMbIEBEIMYNHBI, KOTOPBIEMBIOYAeMU3MEPATh.  BriepByroouepenbinHacaMo-
roMasiTHUKaBcantumerpax.  CrenyroniasBenuunHa—KoiandecTBokonebanuid.  [lamee, mon-
HoeBpeMsikojeOanuii. CremyronueaBerpadp—3To NePpHoAK0JIe0aHN,KOTOPBIMI3MEPAETCIBCE-
KyHAax, wudacrotaBl'n. OOpaTuTeBHHMaHUE, YTOMBI3apaHEe3anuCcaaIuTeBEIMYUHbI, KOTO-
pBIeOyIEeMUCTIONB30BaTh. BriepBytoodyepepdTONIMHAHUTAHOTOMasTHHKA. HavanbHas niuHa: 5
cM—TOOYeHbKOpOoTKUMasaTHUK. anbmie, 20, 45, 80 u 125. Yucsao koJiedbanunii MpiOynemuc-
MOJIb30BaThIIOCTOsIHHOE. D10 30 KonebaHuil. BrkaxaoMdIKCIIepUMEHTEMBIOYAEMHUCTIONb30BATHIIO
30 xonebaHui.

Ilposedenue cepuu Ixkcnepumenmos

CobepeMdIKCIIepUMEHTATBbHYIOYCTAHOBKY. Y CTAHOBKACOCTOUTH3IIAPUKAaHAHUTH. Hutenpoaep-
HyTa4yepe3NacTUK. ITOCAETaHOISITOr0, 4YTOOBIMOKHOOBUIOpETyIupoBaTheroinay. OOpaTu-
TE€BHHMaHUE, YTOCAMIIACTUKYKPEIJICHBIANKEIITaTHBA.

Puc. 1. I'py3uKkHaHuTH, 3aKpETJIEHHBIMBILITATUBE

Jnssn3MepeHus NIMHBI0 Y AEMUCIIONb30BaThIMHEHKyCceKyHAoOMep. MTak, MbloTcunTanu 30 koste-
OaHUNUBpEMs, KOTOPOEMBI3aPETUCTPUPOBATIN, OKazalochpaBHbIM 13,2 c¢. 3aHOCHMATHIAH-
HBIEBTaOIMIIYMOXKEMITPUCTYIaThbKpacueTaMIepruoianyacToTeikogae0anuif. Creayromumid mar:
yBenu4MBaeMAIMHyMasTHUKA 10 20 cM. MBechakcnepuMeHTIOBTOpsieMCHavYana. BHOBbpe3yIib-
TaThI3aHOCUMBTAONMITY. MTaK, MpOBEAsHANIMIKCIIEPUMEHTHI, MBITOTYIHIINKOHEUYHBIEPE3YIIbTa-
THIM3aHECIUUXBTAOTHUILY.



OOparuTeBHUMaHKUe, KOTAaJIMHAMasTHUKAacocTaBsa S5 cM, 30 kojeOGaHuimponumsaBpemMs
13,2 c. Ilepuonkonebanuiicocrasuin 0,44 ¢, auacrora 2,27 I'm.
Crnenyronuiipesynbrar: texxke 30 konebaHui, HoIIMHaMasTHHKaObuiayxe 20 cm. Batomciy-
YaeyBeIMYMUIIOCh Bpemsikonebanuii— 26,59 c, amepuonkonebanuiicocraBun 0,886 c. Yacto-
TayMEHBIIUIAChIIOYTHB 2 pa3a, oOpatuteBHuManue: 1,128 I'm.
EcMMBITOCMOTpUMHATPETUHPE3YIBTAT, TOYBHJIUM, YTOJIMHAMASTHUKACHICOObINE, MepH-
ojcTanOoblle, adacTOTayMEHbIIWIACheUIeHaHEKOTOpoe3HaueHne. Creayrounmii, 4eTBep-
TBIMUMIATHIN, TOcTapaiiTecbrocuntarbcamMu. OOpaTUTEeBHUMAaHUEHATO, KaKIPUITOMOYyaeTMe-
HATHCANIEPUONYACTOTAKOJICOaHNHHAIIIETOHUTSIHOTOMAsiITHUKA.

Buoigoowt
MoskHOCIEnaTbBBIBO/,: CyBEJIMUYEHHEM/UIMHbIMasTHUKAyBEIMUUBaeTCANIepUOIKoIe0a-
HUWHWYMEHBIIAETCAYaCTOTa. XoTenocsOsl, 4TOOBIUETBEPTHIHUIATHIHOBITHIBBIIPO/IETA-

JUCAaMUUYOEIUIINCh, YTOBCEACUCTBUTEIHHOTAK, KAaKMBINOIYYIIMBHAIIUXONBITax. HasTromnabo-
paTtopHaspaboTa3aKaHIUBACTCS, HOECTHIOMOIHUTEIbHATIACTHKIA00paTOpHOIpaboTe—nabHEH-
nieerccre10BaHueKoIe0aHui.

Tounaa mamemamuyeckasn 3a8UCUMOCHb REPUOOA O OJIUHDBL
MarteMaTH4ecKasi3aBHCHMOCTbMEKAYIVIHHONMAATHUKANIIEPUOAOMKO0JIe0AHN i
JononHuTenpHasyacThIa00paTOpHONPAOOTHI3AKIIIOYACTCSIBTOM, UYTOOBLTYUIIICONPEICTUTHB3au-
MOCBSI3b NePUOAAK0Ie0AHUI WJIMHBIHUTAHOIOMAsATHHKA. DTa3aBUCUMOCTb/I0JKHAOIIPEe-
JIThbCAMATEMATUYCCKU. I_IGJII)[[OHOJIHI/ITGJH)HOFOSaIIaHI/IﬂBTOM, I-ITO6I)IBI)I$IBI/ITI>Ma,TeMaTI/ILIe-
CKYI03aBHCHMOCTbMEXKIyTIIepUoAoMuUNInHOMMasTHHKA. KakaTomoxHOocaenats? HyxkHopaccMoT-

PETHLOTHOLICHUC HepHOﬂOBKOHeﬁaHHﬁ MasATHUKAUOTHOIICHUCIJINH MadATHHUKA. ITocmort-
PHUMHATAOIIHUILY, KOTOPYIOUCIIONB3YEM, HOOCYIMMTEBEIMYMHBI, KOTOPBICOYAEMTY, 1a3aHOCHUTb.
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BriepBoiiuacTUMBIPaCCMOTPUMOTHOIICHUETIEPUOAAU3BTOPOTOOIIBITA,  KOIAaJIMHAMAasATHUKACO-
ctaBisuia 20 cM. OTHOIIEHHEMBIOYEMUCKAThKIIEPHOY, KOTOPBIMIIONYYMIH, KOTJaAIuHaMasIT-
HUKacocTaBisiga 5 cM. OTHOIIEHHeCaMUXTIMHMBIPACCMOTPUMBHIKHENHCTpoke. WTak, BBepx-
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HEHCTPOKEOTHOLIEHUETIEPHOJ0B !, BHIKHEHCTPOKEOTHOIIEHUEUIMHMAasITHUKa ! .BceneoO-
XOJIMMBbIeIaHHBIEMBIBO3bMEMU3NpeAbLAyIeHTa0 bl OOpaliaoBallieBHUIMAaHUE, YTOITUBBIYHC-
JICHUSIBHEKOTOPBIXCITYHasXOTy4aTCAIPUOIKEHHBIMY, HOATO3aBUCUTYKEOTYHCTOTHIIKCIIEPH-
MeHTa. EcnmumploOpaTuMCsIKnepBoiicTpoke, TOyBH/IUM, YTOBOBCEXIKCIIEPUMEHTAXOTHOILICHHETIE-
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pPHOIOBOYAETCOCTABIAThCAEAYIOMYIOIppY L = < ; 71 ;1 paza. Apnanee—OTHoOMIe-

HUEAJIMHMasATHUKOB. OOpaTUTeBHUMaHKE, BIIEpBOMCIydaedTOOTHoleHHepaBHo 4, T.e. 20/5.
BosTtopomciyuae— 9. Brperbemciiyuae— 16. Bunnocpa3sy, kakOyyTcBsA3aHbITUBEIMYUHEI. [1o-
CMOTpHUTE, BliepBoMciydaeyHac 2 u 4. Bapyromciaydae— 3 u 9 ut.a. /lenmaeMBbIBOJOTOM, YTOMIE-

pI/IOI[6y2lCTHpOHOpLII/IOHaJIeHKOpHIOKBa,[[paTHOMyH3,Z[HHHLIMaHTHHKa. 3Ty33.BI/ICI/I-
2
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MOCTBMLIMO)KGMI/ICHOJ'IB30BaTBBJIaHBHeI>'IIHeM)IH$[aHaJIPI3aHO}IO6HBIXKOHe6aHHﬁZ
TO, tITOMI:IH3.6J'IIO,Z[8.J'II/I, KOTAAOTHOIICHUCTICPHOAOBBKBA/IPATCPABHOOTHOIICHUIOJJIMHMAATHHUKA.

H33TOFOCJ’I€}IyeT, YTOMNIEPHUOAMBIMOKEM3AITINCATbKAaK o ""IIE .




Jpyrumu cioBaMu, €Clid Mbl YBEIMYMBAEM JJIMHY MasgTHUKA B 4 pa3a, TO EPUOJ] YBEIUUUTCS B

2 pa3za. Ecnu yBenuuuM IJIMHY MasiTHUKA B 3 pa3a, TO YBEIUYUTCA MEPHO]T B "E paz.uT.4. B
9TOM U 3aKIIF0YACTCs PE3yNIbTaT JIA00PATOPHOU PabOTHI.

2. BAPUAHTBI OHEHOYHbBIX CPEACTB

B strom pasnene HEOOXOAMMO TPEACTABUTh KOMIUICKT 3aJaHUN, pa3pabOTaHHBIA 110
COOTBETCTBYyIOLIEH  yueOHON  mucuuiuiHe. [lpu  pa3paboTke  OLEHOYHOIO  CPEeACTBa
PEKOMEHIYETCSI BOCIIOJIb30BATHCS MIPEICTABICHHBIMU HI)KE MAKETaMU OLIEHOYHBIX CPEJICTB.

KommiekT MakeToB OLEHOYHBIX CPEJICTB I OLEHKH CPOPMHUPOBAHHOCTH 3IJIEMEHTOB
o0mux U TpoPeCCHOHATBHBIX KOMIIETCHUUH MO BHIY NPO(EeCcCHOHANBHON AEATEILHOCTH C
UCTIOJIb30BaHUEM PA3INYHbI (POPM NMPUBEICH HIDKE.

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJIDKETHOE OBPA30OBATEJIbHOE

YYPEXIAEHUE BBICILIET'O ObPA3OBAHNMA

«CAHKT-IETEPBYPI'CKUM TOCYJAPCTBEHHBIA DKOHOMUWYECKHI

YHUBEPCUTET»

Onenka

TpeOoBaHMsi K 3HAHUSM
(Oonucams oyeHKy 6 COOMEemMcmaul ¢ KOMNEMeHYUsMU, NPUsA3ams K
oucyuniute)

«OMIAUYHO)

OneHka «OTJIIMYHO» BBICTABISAETCS CTYIEHTY, €CJIM OH TJIyOOKO W IPOYHO
YCBOWJI IPOTPAaMMHBIN MaTepuraj, UCYEPIBIBAIOLIE, MTOCIEN0BATEIBHO, YETKO
U JIOTHYECKHM CTPOMHO €ro M3JaraeT, yMeeT TECHO YBA3bIBATH TEOPHUIO C
NPaKTUKOH, CBOOOAHO CIpaBiseTCs C 3ajayaMd, BONPOCAaMH MU JIPYTMMHU
BUJAaMHU TIPUMEHEHUS 3HAaHUM, NPUYEM HE 3aTpyIHSAETCS C OTBETOM IpHU
BUJIOM3MEHEHNH 3a/laHUM, HCIIOJIBb3YyeT B OTBETE MaTepuasl MOHOrpadu4ecKoi
JUTEpaTyphl, TNPABUIBHO OOOCHOBBIBAET TMPHUHATOE pEIICHHE, BIAJEET
Pa3HOCTOPOHHUMU HaBbIKAMM U TPUEMAMHU BBITIOJHEHUS MPAKTUYECKUX 3aa4.

«xopouo»

O1eHKa «XOpOIIO» BBICTABISETCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MaTepuall,
IPaMOTHO M IO CYHECTBY H3JIaracT €ro, He JOIYCKas CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE HAa BOIPOC, MPABHIBHO IMPUMEHSET TEOPETHYECKUE
MIOJIOKEHUsT IIPU PELICHUHM IPAKTUYECKUX BOIPOCOB M 3a1ad, BJIAJEET
HEOOXOIMMBIMU HaBBIKAMU U IPUEMaMH UX BBITIOTHEHUSI.

«y00871€me0
PUMENbHOY

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIM OH HMEET
3HAHUA TOJIBKO OCHOBHOT'O MaTe€puaa, HO He YCBOWJI €ro JIETaJIel, JOIyCKaeT
HETOYHOCTH, HEJOCTAaTOYHO TMpaBUJIbHBbIE (OPMYIUPOBKH, HaApPYLICHUS
JIOTUYECKOU IOCIIEOBATEIPHOCTA B M3JIOKCHHH IIPOTrPAMMHOIO MaTepHala,
WCIBITHIBACT 3aTPYAHEHUS IPU BBIOJHEHUH MPAKTUYECKUX PaboT.




«Hey0oe1ems
OpUMENbHOY

OrneHka «HEeYOBIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, KOTOPBIN HE 3HAET
3HAYUTENIBHOM 4acTu MPOrpaMMHOr0 MaTepuana, JOIYCKAeT CYLIECTBECHHbBIE
OMMOKH, HEYBEPEHHO, C  OOJBIIMMHM  3aTPYJHEHUSMH  BBIOJIHSACT
npakTudeckue paborel. Kak mpaBuio, OIEHKA «HEYHOBJIETBOPUTEIHHOY
CTaBUTCS CTYIEHTaM, KOTOpble HE MOTYT MpOAOKUTh oOO0ydeHue 06e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH IUCLIUILUIMHE.




