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ITACIIOPT

komiuiekTa KOC no yuyeoHoii aucuuniune «EcrecTBo3HaHue»

1.1.00mme noJio:keHus

KonTpoasHo-onenounsie cpeacrsa (KOC) npeanasHaueHsl JUist KOHTPOJIS U OLEHKU
00pa3oBaTeNbHBIX JOCTH)KEHUI 00yJaIOMIMXCs, OCBOMBIINX MTPOTPaMMy YI€OHOU AUCIUTITHHBI
EcrecTtBo3Hanue

KOC BkII09ar0T KOHTPOJIBHBIE MaTEepPHAIbI IS TPOBEJCHUS TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTectanuu B popme - AuddepeHunpoBanHblii 3a4eT.

KOC pa3paboTanbl B COOTBETCTBUH C:

obpaszoBarensHoOi nmporpammoit CITO mo criermanbrocTH 38.02.03 «OnepanmonHas qesTeIbHOCTD B

JIOTHUCTHUKEY

1.2.Pe3yJ’leaTbl 0CBOCHUS TUCHUIIMHBI, IIOJJICKAIUE IIPOBEPKE

Pe3yabTaTsl HaumeHnoBaHue 3jieMeHTa yMeHH/3HAHUI «XMMHUSD)
o0y4eHust
(ocBOEHHbBIE
yMeHusl,
YCBOEHHbIE
3HAHUA)
Vi — Ha3bIBaTh: U3YYCHHBIE BEIIECTBA 110 TPUBHAIBHON WIIM MEXKTyHAPOIHOM
HOMEHKJIATYpE;
y2 — OMNpPEIENATh: BAJECHTHOCTh U CTENEHb OKHCICHUS XMUMHYECKUX AJIEMEHTOB, THII

XHUMHYECKOM CBS3H B COCAUHCHHAX, 3apsaad HOHA, XapaKTCp CPEabl B BOAHBIX
pacTBOpax HCEOPraHUMYECKUX HW OPraHuYCCKHX COG,Z[I/IHCHHfI, OKHCIIUTCIIb U
BOCCTAaHOBUTCIIb, IPUHAMJIIC)KHOCTh BEIICCTB K Pa3sHbIM KiIacCaM HEOPraHUYCCKUX
U OPraHu4CCKHuX COCHHHCHHﬁ;

V3 —  XapaKTepu30BaTh: dJEMEHThl MaJbIX IEPUOJOB IO HX IIOJOKCHUIO B
[Tepuognueckoit  cucreme JI.1I. MenneneeBa; oOmme XUMHUYECKHE CBONCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHUX M OPraHUYCCKUX
COEIMHEHUH; CTPOCHHE W XUMHUYECKHE CBOMCTBA M3YYEHHBIX HEOPTaHUYECKHX U
OPraHUYECKUX COCTUHCHH;

— OOBSACHATDH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHHUSI, IIPUPOTY
XMUMHYECKON CBSI3U (MOHHOW, KOBAJIEHTHOHM, METAJUIMYEeCKOH U BOJOPOJIHOM),

V4
3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PpEaKIMU U TOJO0XKEHUS XUMHYECKOTO
PaBHOBECHS OT Pa3IMUHBIX (DAKTOPOB;
Vs — BBINIOJIHATh XMMUYECKUN SKCIIEPUMEHT 0 PACIO3HABAHUIO BayKHEHIIINX
HEOPraHMYECKUX U OPraHN4YECKUX COCIUHEHU;
— TpPOBOJAUTBH: CAMOCTOATENbHBIM TOUCK XMMHYECKOH HMHGOpPMaIMH C
UCIOJb30BAHUEM  PA3JMYHBIX HCTOYHHKOB HAYYHO-TIOMYJSIPHBIX — M3/aHU,
Y6 KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA; UCII0Ib30BaTh KOMITBIOTEPHBIE

TCXHOJIOTHH 1A 06p3.60TKI/I n nepcaadyun XUMHUYECKOMN HH(bOpMaHHH n cc
IpCACTaBJICHUA B PA3JIMYHBIX (I)OpMaX;

y7 — CBSI3BIBATh U3YUYEHHBIH MaTepHall CO CBOEH MPO(eCCHOHANBHOMN NesITeIbHOCTbIO;




V8

— peliaTh: pacueTHbBIE 33/1a4H M0 XUMUYECKUM (POPMYIIaM U YpaBHEHHSIM.

31

— POJIb XUMHHU B CCTCCTBO3HAHNU, €C CBA3b C JPYTIMMH CCTCCTBCHHLBIMHU HAYKAMHU,
3HA4YCHHUEC B ’)KU3HU COBPCMCHHOI'O O6H.[€CTBa;

32

— BaXHEWIIME XUMHYECKUE MOHATHS: BEIIECTBO, XMMHYECKHHA DJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJ, MOH, pajuKal, aJJOTPONMs, HYKIUIbl U
M30TOMNbI, aroMHbBle S-, P-, d- - opOutanm, XxuMuYeckas  CBs3b,
AJIEKTPOOTPHULATENBHOCTD, BAJIEHTHOCTb, CTENEHb OKHCIEHUS, THOpHAn3aLus
opOuTanel, NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIpHBI  00BEM  ra3000pa3HBIX BEILECTB, BEIIECTBA MOJEKYIIPHOIO U
HEMOJIEKYJIIPDHOTO CTPOEHHS, KOMIUIEKCHbIE COEIUHEHMS, TUCIEPCHBIE CHUCTEMBI,
WCTUHHBIE PACTBOPBI, SJIEKTPOIMTHYECKAsT AMCCOLMALNS, KHCIOTHO — OCHOBHBIE
peakuuu B BOJHBIXpacTBOpax, THUIPOJM3, OKUCIEHHE U BOCCTAHOBJIEHHE,
AJIEKTPOJIU3, CKOPOCTh XMMHUYECKOW peaklMu, MEXaHHW3M peakiuH, KaTajius,
TEIJIOBOM 3(h(dEKT peakuuu, HHTAIBMNHSA,  TeIIoTa OOpa3oBaHMs, SHTPOIHS,
XMMHUYECKOE paBHOBECHE, KOHCTAHTAa pABHOBECHS, YIJIEPOJHBIM  CKeJeT,
(GyHKIIMOHATIPHASL TPYIa, TOMOJIOTHS, CTPYKTYpHas W MPOCTPAaHCTBEHHAs
W30METpHS], WHAYKTUBHBIA W ME30MEpHBIA APQEKThI, MeKTpodui, HyKIeodu,
OCHOBHBIE THITBI PEAKIINU B HEOPTAHUIECKON M OPraHNIeCKON XIUMHM;

33

— OCHOBHBIC 3aKOHBl XHMHHU: 3aKOH COXpPAaHEHHS MacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa Beniectna, [lepuonnueckuii 3akon [[.M1. Menaeneesa, 3akoH
I'ecca, 3akon ABorazapo;

34

— OCHOBHBIE TEOpPUHM XHMHH: CTPOCHHE aTOMa, XHMHUYECKHE CBS3H,
ANEKTPOIUTUYECKAS IUCCOIMAIIMS KUCIOT U OCHOBaHHM, CTPOEHHE OPTaHUYECKUX
U HEOPraHMYeCKHX COCAMHEHUU (BKJIIOYAs CTEPEOXUMHUIO), XUMHUYECKYIO
KMHEMATHUKY U XUMUYECKYIO TEPMOIMHAMUKY;

35

—  KIaccupuKamuie W HOMEHKJIATYPY HEOPraHWYECKUX UM  OPraHHYeCKHX
COCAUHCHUH;

36

— IPUPOJIHBIE UCTOYHUKHU YIJIEBOJIOPOAOB, U CIIOCOOBI X MepepadOTKy;

37

— BCIIECTBA W MAaTEpUalbl, NIMPOKO HKCIIOJIb3yeMble B TPAKTUKE: OCHOBHBIC
METaJUTBl U CIUIaBBI, Tpa(uT, KBapll, MUHEPAJIbHBIC YIOOPCHUS, MHHEPAIbHBIC U
OpPraHWYeCKHUEe KHUCIIOTHI, IIEJI0YH, aMMHUAK, YIJIEBOJOPOJbI, (DEHOJ, aHWIIUH,
METaHOJI, ATAHOJI, STWJICHTJUKOJb, TJIHMIEPHH, (OPMAabACTH]I, aleTallbJICTHI,
alleTOH, TJIIOKO3a, caxapo3a, Kpaxmaj, KiIeT4yaTKa, aMHHOKHCJIOTHI, OCJIKH,
HCKYCCTBEHHBIC BOJIOKHA, KaydyKH, IUIACTMACChl, XHPbI, MbUIA W MOIOIIHE
CpencTBa.

PesyabTaTsl
o0yueHust
(ocBoeHHBIE
yMeHusl,
YCBOCHHBIE

HaumeHnoBanue 3jieMeHTa yMeHH/3HAHUHN «DU3HKA»




3HAHMSA)

V1

— YMCTb TOYHO H3JIaraTb CBOW MBICIIM, JIOTMYCCKU 000CHOBBIBATH CBOIO TOKY
3pC€HHA, BOCIIPUHUMATD U aHAJIU3UPOBATH MHCHUSA CO6CCCZ[HI/IKOB;

v2

— YMCTb [IPUMCHATH OCHOBHBIC IIOHATHA, q)OpMy.HI)I 1 3aKOHBI Pa3JIMYHBIX Pa3aciioB

(GU3MKK K PELICHHUIO 33/1a4;

V3

— YMCTBH BBIIOJHATE OJSKCIICPUMCHTBI, CIIY>KaIllUue O6OCHOBaHI/IeM (1)I/ISI/III€CKI/IX
3aKOHOB, TUIIOTE3, TEOPHIL;

V4

— yYMEeThb NPUMEHATH OCHOBHBIE TOHSATUS M 3aKOHBl (U3UKU Ui HAy4HOTO
OOBSICHEHUS SBJICHUI OKpPYXKAIOIIEr0o MHUpA, pa3iuyaTh (aKkThl, NPUUUHBI U
CIIE/ICTBUS;

v5

- YMCThb Ha Hay‘—IHOI\/'I OCHOBE€ O0Ka3bIBaTh CBOC€ MHCHHUE I10 TEXHUKE BBIIIOJIHECHUA
(hbU3MYECKOTO IKCIIEPUMEHTA, JIA00OpaTOPHON pabOThI;

Y6

— YMGTI) paCKpBIBaTI) pOJ'II) HayKI/I B 3KOHOMHYCCKOM H Ky.]'IBTypHOM paSBI/ITI/II/I
o0111€ecTBa;

v7

— yMeTh cOOMI0aaTh TpeOOBaHMS TEXHUKH 0€30TIaCHOCTH MPH BBHITIOJHEHUN

(bu3MYECKUX FKCIIEPUMEHTOB;

V8

— yMETh T'PaMOTHO M OOOCHOBAHHO H3JIaraTh CBOW BBIBOJABI MPH OQGOPMIICHUH
Ja00paTOPHBIX padOT, MPAKTHYECKUX padoT;

Y9

—  YMCTb CO6.]'IIOI[aTB 3aKOHBI OJKOJOrud 110 COXpaHCHHUIO PaBHOBCCHUSA B
01<py>1<a}0mel71 Cpe€ac npu OCymeCTBICHUN CBOCH KHU3HCACATCIBbHOCTH.

31

— CMBICJ IIOHATHH: (bI/IBI/I‘ICCKOC SABJICHUEC, THUIIOTE3a, 3aKOH, TCOPH:sA, BECLICCTBO,
B3aHMOHeﬁCTBHe, SJICKTPOMAarHuTHOE I10JI€, BOJIHA, (bOTOH, aToOM, aTOMHOE€ s1apo,
HCOHHU3UPYIOIIUEC U3TTYUCHU, IIJIaHETA, 3BE3/]d, I'aJIaKTHKa, BCCJ’ICHH&H;

32

— CMBICT (DU3MYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuja, UMITYIbC,
paboTa, MexaHHUYECKasl PHEPTHsi, BHYTPEHHSIs SHEPrusi, aOCONMIOTHAS TeMIleparypa,
CpenHsisi KWHETHYeCKas »SHEPrus, YacTUIa BEIIeCTBa, KOJWYECTBO TEIIOTHI,
AJIEMEHTAPHBIN AIIEKTPUUECKUM 3aps/;

33

— CMBICH (PU3MUYECKUX 3aKOHOB KJIACCHYECKOW MEXaHMKH, BCEMUPHOTO TATOTCHHS,
COXpaHEHMs SHEpPruM, HMIIyJbCa M 3JIEKTPUUYECKOTO 3apsia, TEPMOJUHAMUKH,
3JIEKTPOMArHUTHOM MHAYKUUH, PoTOdhdeKTa;

34

— BKJIQJ] POCCUHCKUX U 3apyOeKHbIX YYEHBIX, OKA3aBIIUX 3HAYUTEIbHOE BIIUSHUE
Ha pa3BUTHE (PU3HKH;

35

— CBSI3b HAyku (U3MKUA C JAPYrMMH pas3feiaMH HayKH: XUMHeH, Ouosoruei,
ACTPOHOMHMEH, IKOJIOTUYECKOE OCHOBBI IIPUPOIOTIONIB30BaHM, MaTEMaTHKOM;

36

— COACPIKAHUC MMOHATUN ((BCCJ'ICHHa}I», ((BI/IOC(I)Cpa», OBOJIIOIUA PA3BUTHUA

Bcenennolii;




— TpeOOBaHUS HKOJIOTHUECKON M MHIMBHUIYaTbHONH OE30MaCHOCTH B OOIIEHUH C

37
OKpY’KaroLIEn Cpeslon;
38 — 3HATh OTJIMYHE MOHATUS «THUINOTE3a» OT MOHATHUS «HAYUHAS] TEOPUSI».
PesyabTaTsl HaunmeHnoBaHue 3jieMeHTa yMeHuii/3Hanui «buonorus
o0yueHust
(ocBOEHHBIE
yMeHus,
YCBOEHHbIE
3HAHUA)
31 — CMBICII TIOHATHI: KJIIETKA, OPraHu3M, BU, SIKOCUCTEMA;
32 — 3HATh POJIb OMOJIOTUU B GOPMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MUPa U MPAKTHIECKOH NeATeTLHOCTH JIFO/ICH;
33 — 3HATh CTPOCHUE KIIETKH;
34 — 3HATh OCHOBHBIE CIOCOOBI Pa3MHOXKEHUS OPraHWU3MOB, a TaKXKe MNPUUUHBI,
BBI3BIBAIOIIME HAPYIICHUS B PA3BUTUH OPTaHU3MOB;
35 — 3HAaTh 0COOCHHOCTH HACJIEACTBEHHON U HEHACIEICTBEHHOM H3MEHYNBOCTH U UX
OMOJIOTHYECKYIO POJIh B BOJIIOIIMH JKHBOTO;
36 — 3HATh PA3JIMYHbIC TUIIOTE3bl MPOUCXOKICHHUS KU3HU HA 3eMJIC;
— 3HATh MPU3HAKU POJICTBA YEIOBEKA U MJIICKOTTUTAIONTNX, OOIIIHOCTh U PAaBEHCTBO
37 4YeJI0BEUECKHUX pac;
38 — 3HATh OCHOBHBIE DKOJIOTMYECKUE (PAaKTOPBI M UX BIMSHUE HA OPraHU3MBI;
39 — 3HATh MPUHIIKIIBI B3aUMOJICUCTBUS )KHBBIX OPTaHU3MOB M CPEJIbl OOMTaHUS;
310 — 3HATh MPaBUJIA MIOBEICHUS B IPUPOJIE, OEPEKHOT0 OTHOIICHHS K OMOJIOrHYECKUM
o0BeKTaM (pacTeHHSIM U )KUBOTHBIM U X COOOIIECTBAM) U UX OXpaHe.
Vi — YMEThb OOBSACHUTH pPOJb OPraHUYECKHMX M HEOPraHUYECKUX BEIIECTB s
JKU3HEACATEIbHOCTH KIIETKH;
V2 — YMETh OMKCHIBATH MUKPOIIPENApaThl KIIETOK PACTEHUM;
V3 — YMEThb CpaBHMBATh CTPOCHHME KJIETOK PACTEHUH M JKMBOTHBIX IO TOTOBBIM

MUKpOIIpernaparam;




va — YMEThb II0JIb30BAaTbCA TEHETUYECKOW TEPMHUHOJIOTMENM M CUMBOJIMKOM, PEIIATh
MPOCTEHIINE FTeHETUYECKUE 3a/1a4H;
Vs — yMeTh aHAIM3UPOBATh M OICHUBATH PA3IIUYHBIE TUIIOTE3BI MPOUCXOXKICHUS
’KH3HH Ha 3eMIIe;
— YMETh IPOBOJMTH OTIMCAHUE 0COOCH OJHOTO BUIA IO MOP(HOIOTHICCKOMY
Y6
KPUTEPHUIO;
V7 — YMETh JOKa3blBaTh POJCTBO 4YEJIOBEKAa W MJICKOTUTAMOIINX, OOIIHOCTh U
PaBEHCTBO YEJIOBEYECKUX Pac;
— yMeThb IUIAHUPOBATh COOCTBEHHYIO  JEATENBHOCTh JUISl  JIOCTHKEHUS
V8 IIOCTABJICHHBIX LEJ€H, OpraHu3alMd CaMOKOHTPOJII M OLEHKH IOJIY4YEHHBIX
pe3ynbTaToOB;
V9 — YMETb NPaBUJIBHO BECTH ce0sl B PUPOJIE, OEPEXKHO OTHOCUTHCS K OKpYy’Karolei
cpene;
V10 — yMeTh TPHHUMATh IPABOBBIE BOIPOCHI IKOJOTHYCCKOW O€30MaCHOCTH TIpH
BO3HMKHOBEHHUHW HECTAHJIAPTHBIX CUTYAIIUH B OKPYXKAIOIIEM MHpE.
OK1 — TMOHHMMAaTh CYIIHOCTh W COIMAJIbHYIO 3HaYUMOCTh CBOEH Oymaymiei mpodeccuu,
MPOSIBIATH K HEW YCTOWYNBBIN HHTEPEC;
0K — OPraHM30BBIBATH COOCTBEHHYIO JESITEIHLHOCTh, BBIOMPATH THUIIOBBIC METOJBI U
crocoObI BBITIOJHEHUS MPOGECCHOHATBHBIX 33/1ad, OIICHUBATh UX A(P(HEKTHBHOCTH
U Ka4yecTBO;
OK3 — IPUHMMATH PEIICHUS B CTAaHJAPTHBIX U HECTAHJIAPTHBIX CUTYalUSIX U HECTH 3a
HUX OTBETCTBEHHOCTb;
— OCYILECTBISATh MOMCK M HCIOJb30BaHHE HHGOpPMALMK, HEOOXOIUMOW i
OK4 3¢ (GEeKTUBHOIO BBINOJHEHUS MNPOPECCHOHANBHBIX 3a/4ad MPOPECCUOHATBHOTO H
JUYHOCTHOTO Pa3BUTHS;
OKS —  UCHOJB30BaTh  MH(MOPMALMOHHO-KOMMYHUKATUBHBIE  TEXHOJIOTMH B
npodeccuoHaIbHON 1eATENbHOCTH;
OK6 — paboTaTh B KOJUIGKTHBE M KOMaHzAe, 3(PPEeKTUBHO OOLIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, MO TYHTHEHHBIMU;
OK7 — Opath Ha ce0s OTBETCTBEHHOCTH 3a pabOTy YJIEHOB KOMAaH[bI (TIOAYMHEHHBIX),
pe3yNbTaT BHIMOJTHEHUS 33/1aHUK;
— CaMOCTOSITENIBHO OIpeAessaTh 3ajaud Mpo(ecCHOHATBLHOTO W JUYHOCTHOTO
OKS8 pa3BUTHS, 3aHUMATbCI caMO0Opa30BaHHEM, OCO3HAHHO IJIAHUPOBATh MOBBHIIICHHE
KBaNIM(pUKAIINH;
OK9 — OPHEHTUPOBATHCA B YCIOBHUSAX YaCTON CMEHBI TEXHOJOTUN B MTPO(HECCHOHATBLHOM
NesITeNbHOCTH;

1.3. PacnpeniejieHHe OLleHUBAHUS Pe3y/JIbTaTOB 00y4eHHs 110 BUAAM KOHTpoJst (Pu3uka)

Bujabl arrectanuu

Kox n HamMeHOBaHuUe 3JIeMEeHTAa YMEHUI WM 3HAHUI Texywuii IIpomesicymounas
KOHMPOTb ammecmayus
Y1l — yMeTb TOYHO H3IAraTh CBOM MbICIH, Jormiecku | KomOunuposanuoe | . onmponbHas

00OCHOBBLIBATH  CBOIO TOKY 3pCHUA,
AHAJIM3UPOBATH MHCHUS CO6CCCI[HI/IKOB;

BOCIIpUHUMATL U

OKO9 — opreHTHupoBaThCs B YCIOBUIX 4YaCTON CMEHBI

3aHATue, popma
KOHTPOJISl YCTHaA,
orpoc

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




TEXHOJIOTHI B MPO(ECCUOHATLHON IEeATEIBHOCTH; WHJIUBUIYAIbHBIA | cemecmpa
VY2 — ymMeTh IPUMEHATHh OCHOBHBIC MOHATHS, (POPMYIIBI 1 KomOununpoBanHoe
i 3aHatue,  (opma
3aKOHBI PA3JIMYHBIX Pa3/IesioB (PU3UKH K PEIICHUIO 33/1a4;
KOHTpOJISI  yCTHas,
OK1 — noHuMaTh CyIHOCTh ¥ COLIMATBHYIO 3HAYUMOCTh ompoc
Konmponvnas

cBoeit Oymymieit mpodeccuu, MPosIBIISTh K HEH YCTONYHUBBIN
UHTEPEC;

OK3 — npuHMMAaTh pellleHus: B CTAaHIAPTHBIX U

VHIUBU Ty AJIbHBII
no JiabopaTopHOi
pabote

paboma 6 koHye 1
cemecmpa, [I/@
3auem 6 KOHye 2

cemecmpa
HECTAHJAPTHBIX CUTyallusAX U HECTHU 3a HUX

OTBE€TCTBCHHOCTbD,

Y3 — yMerb BBIIOJHATH DSKCIEPUMEHTHI, chyxkamue | KomOuHupoBaHHOe

000CcHOBaHHEM (PU3UYECKUX 3aKOHOB, TUTIOTE3, TEOPHUH; 3aHsATHE, POopMa Koumponvnas

OK6 — paboTaTh B KOJUIEKTHBE U KOMaH/e, 3 (HEKTUBHO

001IaThCs ¢ KOJUIETaMH, PYKOBOJICTBOM, TTOTYMHEHHBIMU;

KOHTpOJII  yCTHas,
Ompoc

paboma 6 koHye 1
cemecmpa, /l/D

UHIUBUIYAIbHBIA | 3auem 6 KoHye 2
[MpakTuyeckas cemecmpa
pabora.
V4 — yMeTh NPpUMEHATHh OCHOBHBIE TMOHSTHUS U 3aKOHBI KomOunmnpoBanHoe
. 3aHaTue,popma
GU3UKH 17151 HAyYHOTO OOBSICHEHUS SIBJICHUH OKPYKaIOIIETO
KORTpONs  ycTHAf, | .
MUpa, Pa3ayuaTh (AKThI, IPUIHHBI U CIICACTBUS; ompoc OHMpONbHAA
WHIWBUIYaJIbHBIN paboma 6 konye I
OK2 — oprann3oBbIBaTh COOCTBEHHYIO [€ATEILHOCTD, Y cemecmpa, JJ/®
BBIOMPATH THITIOBBIC METOBI M CITOCOOBI BBITIOJTHEHHS 3auem 6 KoHye 2
cemecmpa
npohecCHOHANBHBIX 33]1a4, OICHUBATh UX 3P(PEKTUBHOCTD U
Ka4ecTBO;
VY5 - yMeTh Ha Hay4yHOU OCHOBE JIOKa3bIBaTh CBOE MHEHHE 10 | KoMOmHMpOBaHHOE
3aHSATHE opMma
TEXHUKE BBIMOJHEHUS (PU3HUECKOTO IKCIICPUMEHTA, . Gop Kowumponshas
KOHTpPOJIA  YCTHas, | paboma 6 konye 1
nabopaTtopHoit paboThI; o1poc cemecmpa, [I/@
OK9 — OpUeHTHPOBATLCS B YCIOBUAX YaCTOU CMEHBI JlaboparopHas 3avem 6 KoHye 2
N . paboTa cemecmpa
TEXHOJIOTUH B NMPO(HECCHOHAIBLHOMU JICATEILHOCTH;
Y6 — yMeTh pacKpbIBaTh POJIb HAYKH B 3KOHOMUYECKOM H KomOuHupoBaHHoe
3aHATHE opMma
KYJIbTYPHOM Pa3sBUTUH OOIIECTBA; > bopMa | Kowmporsnas

OKS8 — camocTOATENBHO ONPEAENIATh 3aJa4H

KOHTPOJISL  yCTHas,
orpoc

paboma 6 konye [
cemecmpa, Jl/@

NPO(ECCHOHAIBHOTO U JIMYHOCTHOTO PA3BUTHs, 3aHUMAThCS | MHAMBUIYANBHEIH | 3quem ¢ konye 2
caMo00pa30BaHUEM, OCO3HAHHO MJIAHUPOBATH MOBBILICHHUE cemecmpa
KBaJIM(DUKAIINH;

V7 — ymers cobmonaTth TpeOoBaHus TeXHUKU Oe3onacHoctd | KomGunuposanHoe | Konmponvhas
IIPU BBITMOJIHEHUH (PU3UYECKHUX SKCIIEPUMEHTOB; 3anatve,  Qopma | paboma 6 konye 1

OK7 — Opatp Ha cebst OTBETCTBEHHOCTb 33 pabOTy YJIEHOB

KOMaH bl (TIOTMMHEHHBIX), PE3YAbTAT BHIIIOJTHEHUS 3aJaHU;

KOHTPOJISL  yCTHas,
OIIpOC
WHIUBUIyaJIbHBIN

cemecmpa, [I/@
3ayem 6 KOHYe 2
cemecmpa




V8 — ymeTh rpaMOTHO 1 0O0CHOBaHHO U3J1araTh CBOU
BBIBO/IbI IPU O0(hopMIIEHHH JTAOOPATOPHBIX PadoT,
MPAaKTUYECKUX paboT;

OK4 — ocymiecTBasITh MOUCK U UCIOJIB30BAHUE

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,
orpoc

Konmponvnasn
paboma 6 koHye 1

WHWBUIYaIbHBII
uHpopManuu, He0OX0AUMOH 11 3PPEKTUBHOTO TTpakTideckas cemecmpa, JJ/@
3auem 8 KoHye 2
BBIIIOJIHEHUS IPO(ECCHOHANBHBIX 3a/1a4 pabora.
cemecmpa
podeCcCHOHATEHOTO ¥ TIUYHOCTHOTO Pa3BUTHS;
VY9 — ymeTh cobOM01aTh 3aKOHBI 9KOJIOTUH 110 COXPAaHEHUTO KomOunupoBanHoe
. 3aHsiTHe,  (opMma
PaBHOBECHS B OKPYKAIOIIEH cpeie IPU OCYIIECTBICHUN
J KOHTPOMA  YCTHAR, | Kowmponbuas
CBOCHU KXKU3HCACATCIIBHOCTH. OIpocC
_ | paboma 6 xonye 1
OK10 — UCMIOTHATE BOMHCKYIO 00S3aHHOCTD, B TOM uncne ¢ | WHAMBHAYAIBHBI | .00 00mpng /D
JlaboparopHas
N K 2
MIPUMEHEHHUEM MOJTYyIEHHBIX TPOPECCHOHATBHBIX 3HAHUN paboTa 3aiem 6 konye
cemecmpa
(s roHOIIEH).
31 — cMBICK TOHATUH: (PU3UUYECKOE SBIICHUE, THIIOTE3A, KomOunnpoBanHoe
. 3aHsATHE,  (hopma
3aKOH, TEOPHs, BEIIECTBO, B3aUMO/ICHCTBHE,
KOHTpPOJISI yCTHaf,
AIIEKTPOMArHUTHOE T0JIe, BOJIHA, (JOTOH, aTOM, AaTOMHOE orpoc
= | Konmponvnas
WHAUBUAYaJIbHbII
SJIpO, HEOHU3UPYIOIIKE U3TyUeHHUs], IIJIaHeTa, 3Be3/1a
PO, pyIo yi ’ ’ ’ paboma 6 konye 1
rajaktvka, BeceneHnnas; cpenoi; cemecmpa, /l/D
3auem 6 KOHYe 2
OK10 — ucriomHAT, BOWHCKYIO 00513aHHOCTD, B TOM YHCIIC C Y
cemecmpa
MIPUMEHEHHEM MOJIy4EHHBIX MPO(ECCHOHATBHBIX 3HAHUH
(s roHOIIEH).
32 — cmbicn (U3MYECKUX BEIUWYHH: CKOPOCTh, yckopeHue, | KomOunupoBanHoe
Macca, CuJia, UMIYJIbC, paboTa, MeXaHHuYecKas JHeprus, | 3aHATHE, popma
BHYTPEHHSISl SHEpPrusi, abCONIOTHAs TeMmIieparypa, cpeanss | KOHTPOIA  yCTHai,
KUHETUYECKas DHEPrus, 4acTHIa BemlecTsa, KomuuecTpo | OMPOC Konmponwnas

N . VHIBUYJIbHBIN

TEIJIOTHI, JIEMEHTAPHBIN IEKTPUUECKUN 3apsi; AMBALY paboma e xonye 1
cemecmpa, /{/®

OK6 — paboTaTh B KOJUIEKTHBE U KOMaHe, 3 (HEKTUBHO pa, [/
3auem 8 KoHuye 2

o0mIaThCs ¢ KOJIeraMu, pyKOBOACTBOM, IO TYMHEHHBIMH; cemecmpa

OK7 — Opatp Ha cebst OTBETCTBEHHOCTb 32 pabOTy UJICHOB

KOMaH/Ibl (TIOJTYMHEHHBIX), pe3yJIbTaT BHITIOTHEHHS 3a/1aHU;

33 — cMbIcn pU3MYECKUX 3aKOHOB KiIaccuyeckoil Mexanuku, | KomOuHHpoBaHHOE

3aHsATHE,  (hopMa
BCEMUPHOTO TATOTEHUS, COXPAaHEHUS YHEPTUH, UMITYIIbCa U Konmponvnas

AIIEKTPUYECKOTO 3apsijia, TEPMOANHAMUKH,
AJIEKTPOMArHUTHOM MHIYKLIUH, PoTOdhdeKTa;

OK5 — ucnonp3oBaTh MH(YOPMAHMOHHO-KOMMYHUKATHBHbBIE
TEXHOJIOTUH B MPO(ECCUOHATBHON IS TEIbHOCTH;

KOHTpPOJISI yCTHas,
ompoc
WHIWBUIYaIbHbII

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




34 — BKJIa/l POCCUICKUX U 3apyOEeKHBIX YUEHBIX, OKa3aBLINX

SHAYUTCJIBbHOC BJIUAHUC HA PA3BUTHC (bI/IBI/IKI/I,

OK8 — CaMOCTOSITEJIbHO OTIPEIEIISTh 3a7auu

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,
orpoc

Konmponvnas
paboma 6 koHye 1
cemecmpa, [I/@

HpO(beCCI/IOHaJIbHOI‘O H JIMYHOCTHOI'O pa3BHUTUSA, 3aHUMATHCA I/IHI[I/IBI/II[yaJILHBIf/’I 3auem 6 KoHye 2
CaMOO6pa3OBaHI/IeM, OCO3HAHHO INIAHUPOBATH IMOBBIIICHUC TecTol cemecmpa
KBaJIM(DUKAIIAH;
35 — cBsI3b HAayKH (U3HUKHU C IPYTUMU Pa3aeiiaMu HAYKHU: KomOunupoBanHoe
XUMUEH, OMOJIOTHEH, ACTPOHOMHUEH, SKOJIOTUYECKOE OCHOBBI | 3aHATHE, popma
IIPUPOIOTNI0JIB30BAHUS, MATEMATHUKON; KOHTpON  ycTHas, | Konmponenas
orpoc paboma 6 konye 1
OK1 — nmoHMMAaTh CyLIHOCTb U COLMATBHYIO 3HAYUMOCTb
WHIUBUAYaTbHBIN cemecmpa, J[/®
cBoel Oyayien npodeccuu, IpOsBISITh K HEH YCTOWYUBBIN 3auem 6 konye 2
nHTEpEC; cemecmpa
36 — coxepxanue mnoHATHH «Bcenennas», «buocdepa», | Kombunuposantoe
3BOJIIOLUS Pa3BUTHA BeeneHHoi; samATHe,  GOPMA | Konmbonbhas
OK10 — ucriomHAT, BOWHCKYIO 00513aHHOCTD, B TOM YHCIIE C KOHTPOIBL - YCTHAN, | 1yy60ma 6 konye 1
. ompoc
MPUMEHEHHUEM MOJTYyIECHHBIX TPOPECCHOHATBHBIX 3HAHUN _ | cemecmpa, JI/D@
WHJWMBHIYTBHBIE | 3000m 6 konye 2
(s roHOIIEH). Tectol cemecmpa
. .. | KomOuHupoBanHoe
37 — TpeOOBaHHSA DKOJOTHYECKONW ¥ HWHIAMBHAYATHHOMN p o
. 3aHATHE opma
0€301acHOCTH B OOIIEHUH C OKpYKaroen oHTPO ’ . pa KongOﬂbHaﬂ
KOHTPOJIA  YCTHAA, | naboma 6 xonye 1
OK4 — ocymecTtBiasiTh TOUCK W  HCMHOJBb30BAHUE | P Y
nHpopMaruu HE00X0IMMOMH ISt a3 dexTuBHOTO onpoe cemecmpa, J/®
pMat, g g UHIUBUIYAIBHBIN | 2qyem ¢ konye 2
BBITIOJTHEHUS npodeccuoHambHBIX 3a1a4y
cemecmpa
po(ecCHOHATBHOTO ¥ TUYHOCTHOTO Pa3BUTHS;
38 — 3HaTh OTJIMYME MOHATHUS «TUMOTEe3a» OT MoHATHS | KomOuHMpoBaHHOE
«Hay4YyHasg TEOPUID). 3aHATHUC, (opma
OK2 — oprann3oBbIBaTh COOCTBEHHYIO JIESATEIBHOCTD, KOHTpPOJIsT  yCTHaf,
0Ipoc Konmponvnas

BLI6I/IpaTb THUIIOBBIC MCTOJbI 1 CII0COOBI BBIITOJIHEHHUS

npodeccHoHaNbHBIX 3aj1a4, OLIEHUBATh UX 3(H(HEKTUBHOCTD U

Ka4yecTBO;
OK3 - n§npuHMMare pelleHus B CTaHJAPTHBIX U
HECTaHJApPTHBIX  CHUTyallUIX W  HECTH  3a  HHUX

OTBCTCTBCHHOCTD,

WHAUBUAYaIbHBII

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




PacnipenesieHne oneHMBaHus pe3yJIbTATOB 00y4eHHs IO BUIAM KOHTPOJs (Xumus)

Buapl arrecranumn

Koa n HanMeHOBaHMe 3JIeMEHTA YMeHUI HJIU 3HAHUIA Texywui IIpomedscymounas
KOHMPO.Tb ammecmayus
VY1— HasbiBaTb: U3y4YeHHble BelecTsa Mno TpmBmanbHon | KombunuposanHoe | Konmponvhas

nnn Me)KJJ,yHapO}J,HOIZ HOMEHKNaType;
OK9 — opueHTHpOBaThCS B YCIOBUSIX YACTOW CMEHBI

3aHATHEe, hopma
KOHTPOJISA yCTHas,

paboma 6 koHye 1
cemecmpa, I/@

. . ompoc 3auem 6 koHye 2
TEXHOJIOTHH B II MOHAILHOU JICATEIIbHOCTH; "
CXHOJIO POecCHOHaNbHOM IeATeNbHOCTH UHIUBUIYAIBHBIA | cemecmpa
V2 — onpenensiTh: BAJICHTHOCTh U CTENEHb OKUCTICHUS KomOunupoBanHoe
. 3aHsiTHe,  (Qopma
XUMUYECKUX DJIEMEHTOB, THUIl XUMUYECKOHN CBS3H B
KOHTPOJIS yCTHas,
COCIMHEHUSX, 3apsii HOHA, XapaKTep CPeibl B BOJHBIX orpoc
pacTBOpax HEOPraHMYECKUX M OPraHMYeCcKHMX coenuHenuy, | MHAMNBAAYAIbHBIN
JlaboparopHas
OKHCITUTEINb 1 BOCCTAHOBUTENb, IPUHA/UIEKHOCTD BEMECTB K | hagora
Pa3HBIM KJIaCCaM HEOPTaHUYECKUX U OPraHUIEeCKUX Koumponvnas
COCIHEHI; paboma 6 koHye 1
cemecmpa, l/D
OK1 — noHMMaTh CyniHOCTh M COLMAIIBHYIO 3HAYNMOCTh 3auem & Konye 2
cBoeil Oyayieit npodeccuu, MPosIBISTh K HEH YCTONYMBBIN cemecmpa
UHTEPEC;
OK3 — npuHUMAaTh pelIeHUs B CTAHAAPTHBIX U
HECTaH/JAPTHBIX CUTYALUIX U HECTU 32 HUX
OTBETCTBEHHOCTH;
VY3 — xapakTepu30BaTh: MEMEHTHl MaJlbIX MepuoJoB mo ux | KomOGuHuposanHoe
nonoxenuto B Ilepuomuueckoii cucreme J.M. Menneneesa; | 3anatue,popma
oOle XWMHUYECKHME CBOWCTBA METaUIOB, HeMmeTayioB, | KOHTPOIA  YCTHAA, | Konmponvuas

OCHOBHBIX KJIaCCOB HEOPraHMYECKUX M OPraHUu4CCKUX
COGﬂHHCHHﬁ; CTPOCHHEC U XUMHUUYCCKUC CBOICTBa HU3YUCHHBIX
HCOPraHM4YCCKUX U OPraHnYCCKUX COGﬂHHCHHﬁ;

omnpoc
WHUBH1yaJIbHBIN
[IpakTuyeckas
pabota. TecTsl

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

OK6 — paboTaTh B KOJUICKTUBE U KOMaH/Ie, 3PHEKTHBHO cemecmpa
00LIaTHCS C KOJUIETAMH, PYKOBOJICTBOM, MO AYHHEHHBIMI;
V4 — 00BSCHSTB: 3aBUCHMOCTD CBOWMCTB BEILIECTB OT X KomOuHupoBaHHOE
. . | 3aHsTHE,POpMaA

COCTaBa U CTPOCHHUSI, IPUPOY XUMHUYECKOU CBSI3H (MOHHOT,

KOHTPOJISL  yCTHAs,
KOBAJIEHTHOH, METAJIINYECKON U BOJIOPOJIHOM), 3aBUCUMOCTb | ompoc
CKOPOCTH XMMHYECKOW PEAKIIMH M MOJIOKEHHS XuMuueckoro | MHAMBHIYAILHBIN Konmponbnas

PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB;

OK2 — oprann3oBbIBaTh COOCTBEHHYIO JIESTEIBHOCTD,
BBIOMPATH TUIIOBBIE METOBI M CITIOCOOBI BBHITIONTHEHUS
npodeccroHalbHBIX 33124, OLIEHUBATh UX d()(HEKTUBHOCTH U

Ka4yecTBO;

paboma 6 konye [
cemecmpa, JI/@
3ayem 6 KOHYe 2
cemecmpa




VY5 — BBINOIHATE XUMUYECKUI IKCIIEPUMEHT 110
PacIO3HABaHUIO BAXKHEUIINX HEOPTaHUYECKUX U
OPraHU4YeCKUX COCIUHECHUN;

OK9 — opueHTHpOBaThCS B YCIOBUSIX YaCTOM CMEHbI

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,
orpoc

Konmponvnasn
paboma 6 koHye 1
cemecmpa, [I/@
3auem 6 KoHye 2

. . cemecmpa
TEXHOJIOTUH B IPOQECCUOHATIBHOMN AEATEIbHOCTH;
Y6 — IpoBOANUTE: CAMOCTOSITENIbHBIN MOUCK XUMUYECKOU Komb6unupoBanHoe

3aHaTue,  (opma
MHGOPMAIINY C HUCTIOIB30BAHUEM PA3TIMUHBIX HCTOYHUKOB

KOHTpPOJISI yCTHa,
HAYYHO-IIONYJISIPHBIX U3JaHUH, KOMIIBIOTCPHBIX 023 NaHHBIX, | ompoc
pecypcoB MHTepHETA; HCIIOJIB30BATH KOMITBIOTEPHBIE WH/IMBUIYalbHbIH | Konmponvhas

TEXHOJIOTUU JIJIs1 00pabOTKH U Nepeiadl XUMUYECKOU

nH(pOpMAaLIUY U €€ MPEICTaBICHHs B pa3IMUHbIX (OpMax;

no JiabopaTopHO
pabote

paboma 6 koHye 1
cemecmpa, [/D
3auem 6 KoHye 2

cemecmpa
OK8 — camoCcTOATENBHO ONPENEIIITh 3aJa4H
PO eCcCHOHATEHOTO ¥ TIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
caMo00pa3oBaHUEM, OCO3HAHHO TUIAHUPOBATH MTOBBIIIICHUE
KBTI (UKAIIHH;
Y7— cBA3blBaTb W3YYEHHbIM MaTepuan co cBoel | KomOuHMpoBaHHOE
NpodeCccoHanbHOMN AeSTENbHOCTHLIO; saustie,  Qopma | Konmponsnaz
KOHTpOJISL ycTHas, | Pa0oma 6 konye 1
OK7 — 6patb Ha ce0s1 OTBETCTBEHHOCTH 3a padOTy YJICHOB p y ) D
orpoc cemecmpa, /1,
KOMaH 16l (TIOJJTYUMHEHHBIX), PE3yJbTaT BHITIOJTHEHUS MBIy abHB | S44em 6 KOHye 2
3a[aHMI; cemecmpa
V8 — pemate: pacyeTHbIE 3a1a41 IO XUMHUYECKUM KomOunnpoBanHoe
dbopmyaM U ypaBHEHUSIM. 3aHsTHe,  (opma
OK4 — ocymiecTBISTh TOUCK U UCIIOJIb30BaHUE KOHTpOIIS  yCTHAsL, | KonmpoavHas
6 . orpoc paboma 6 konye 1
nHpopMaruu, HeoOxoMMOU TSt 3PPEKTUBHOTO HHIMBHIYATBHE | cemecmpa, /@
BBITIOJTHEHUS PO(eCCHOHAIBHBIX 3a/1a4 [TpakTuyeckas 3auem 6 KoHye 2
pabora. cemecmpa
po(heCCHOHATLHOTO U IMYHOCTHOTO Pa3BUTHUS;
31 — ponp XUMUU B €CTECTBO3HAHUU, €€ CBS3b C IPYTHUMHU KomOunupoBanHoe
3aHsATHE,  (hopma
€CTECTBCHHBIMHU HayKaMU, 3HAYCHUE B KH3HH COBPEMEHHOTO
; KORTPONS  YCTHAR, | komponsras
oO11ecTBa;
Hl ’ oTpoc _ | paboma 6 xonye I
OK10 — MCTIOTHATL BOMHCKYIO 00S3aHHOCTD, B TOM YHUCIIE C %HEHBHHYMBHHH cemecmpa, JI/®
abopatopHas
MIPUMEHEHHEM TMOJIy4eHHBIX MPO(ECCHOHATBHBIX 3HAHHH 6 3auem 6 konye 2
pabota
cemecmpa
(nms roHOIIEH).
32— BaxHelmMe XUMHUYECKHE TIOHSTUSA: BeEIIecTBO, | KoMOuMHMpOBaHHOE
XHUMMUYECKMII »JIEMEHT, aToM, MOJIeKyla, Macca aToMOB M | 3aHATHE,  (opma Konmponvras

MOJIEKYJI, UOH, PaJUKall, aJTIOTPOTHSI, HYKIUbl U U30TOIIbI,
aToMHBIE S-, P-, O- f- opOurtanm, xuMu4eckas CBS3b,

QJICKTPOOTPUIATCIBHOCTD, BaJICHTHOCTSD, CTCIICHDb

OKHCIICHHsI, THOpHIU3aIys opOHUTaneld, MPOCTPAHCTBEHHOE

KOHTPOJISL  yCTHas,
orpoc
VHTUBH Ty JIbHBIT
JlaGopaTopHas

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




CTpOEHHE MOJIEKYJ, MOJIb, MOJISIpHAas Macca, MOJISIPHBII
00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJICKYJISIDHOTO CTPOCHHS, KOMIUICKCHBIC COCIAMHCHUS,
JHMCIICPCHBIC CHCTEMBI, UCTUHHBIC pacTBOpHI,
ANEKTPOJIUTUYCCKAS] JTUCCOIMAIMS, KHCIOTHO — OCHOBHBIC
peakuuy B BOJHBIX pPAcTBOpax, THUAPOJIH3, OKHCICHHE W
BOCCTaHOBJICHHE, JIEKTPOJU3, CKOPOCTb XUMHUYECKOMH
peakuuu, MEXaHW3M peaklU{, KaTajlu3, TeIloBoi 3¢ ekt
pCaKlUK, SHTAIBIHUS, TEIUIOTa OOpPA30BaHUS, SHTPOIIHS,

XUMHYECCKOEC paBHOBECHC, KOHCTaHTa paBHOBECHA,

YIJIEPOHBINA CKeNeT, (PYHKIMOHAIbHAs TPYIIa, TOMOJOTHSA,

CTPYKTYypHast u
WHIYKTUBHBIH M Me30MepHbIH 3(hdeKTsl,

IIPOCTPAHCTBEHHAs HU30MEeTpus,
AMEKTPOGuI,
HYyKJIEO(UJ, OCHOBHBIE TUIIBI PEAKIIUU B HEOPTaHUYECKOU U
OpraHNYEeCKON XHUMUH;

OK6 — paboTaTh B KOJUIEKTHBE U KOMaH/€e, 3(h(HEKTUBHO
00IIaThCS ¢ KOJJIETaMH, PYKOBOJCTBOM, ITOTYMHEHHBIMU;
OK7 — 6patp Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WIEHOB

KOMaH/Ibl (IO JYMHEHHBIX), pE3yJIbTAT BHIIIOJHEHUS 3a/1aHU;

paborta

33 — OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHHUS MaCChl
BEIIIECTB, 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA,

[Tepuonnueckuii 3akon J[.M. MenneneeBa, 3akoH ['ecca,

KomOununpoBanHoe
3aHsATHE,  (hopma
KOHTPOJISl  yCTHas,
orpoc

Konmponvnas
paboma 6 konye 1
cemecmpa, l/D

. WHVBHIyaJIbHBIN
3aKOH ABOTazpo; JUBHIY 3auem 8 KoHye 2
OK5 — ucnonn3oBarh MHGOPMAILMOHHO-KOMMYHUKATUBHEIE cemecmpa
TEXHOJIOTUH B MPO(HECCHOHAIBLHON JICATEILHOCTH;
34 — OCHOBHBIE TEOPUH XUMHHU: CTPOCHUE aTOMa, KomOunupoBanHoe
3aHsATHE,  (hopma
XUMUYECKUE CBSI3U, DIICKTPOIUTHUCCKAS TUCCOITUAIINS
KOHTPOJISL  yCTHas,
KHCJIOT ¥ OCHOBAHHI, CTPOCHHE OPTaHUYECKUX U ompoc Konmponvhas
HEOPraHMYECKUX COEAUHEHNH (BKIHOUYAs CTEPEOXUMHIO), UHAUBUNYATNBHbIN | 1q60ma ¢ konye 1
JlaGopaTopHas cemecmpa, JT/®
XUMUYECKYI0 KHHEMATUKY U XUMUYECKYIO TEPMOIMHAMUKY) aGoTa
p 3auem 6 KoHye 2
OK& — CaMOCTOSTEIIbHO ONpeaeIATh 3aJa4un cemecmpa
podecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
camMo00pa3oBaHHEM, OCO3HAHHO IUIAHUPOBATH TOBBIIICHHE
KBaJIM(DUKALINH;
35 — knaccu(uKaluio ¥ HOMEHKIATYPY HEOPTaHUIECKUX U Kom6unmnpoBanHoe
OPraHMYECKUX COEIMHEHNN; amsTHe,  (opma Koumponvnas

OK1 — noHMMaTh CyIIHOCTh ¥ COLIMATIbHYIO 3HAUUMOCTh
cBoeil Oymymeit mpodeccuu, MPosIBISTh K HEH YCTONYMBHIN

UHTEpEC;

KOHTpPOJIsSI yCTHaf,
ompoc
WHIWBUIYaIbHBII

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




37 — BellecTBa U MaTepHalibl, IIUPOKO HCIOJIb3YEMBIE B
MPAaKTUKE: OCHOBHBIE METAJUIBl M CIUIaBbI, rpadut, KBapi,
MUHEpaJIbHbIE YI00OpEHUs, MUHEPAJIbHBIE M OPraHUYECKHE
KHCJIOTHI, IIEJI0YH, aMMHAK, YIIIEBOJOPOIbI, (PEHOII, aHUIINH,
METaHOJI, 3TaHOII,

OTHUJICHI'JIUKOJIb, TJIMLCPHH,

dbopManbaeTH, aneTanbAeTHI, alleToH, TIII0K03a, caxaposa,

Kpaxmad, KJIeTYaTKa, aMUHOKHCIIOTHI, Oenku,
HCKYCCTBEHHbIE BOJIOKHA, KaydyKH, IUJIACTMAcChl, UPBI,
MbLIa U MOIOIIUE CPEJICTBA.

OK4 — ocymecTBiasITh IOUCK M  HCIIOJIb30BaHUE
nHpopmanuy, HeoO0X0o MO JUTS 3¢ eKTUBHOTO
BBITIOJTHEHUS npodeccuoHaIbHBIX 3ajau

po¢heCCUOHANTBHOTO W TUYHOCTHOTO Pa3BUTHS;

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,
orpoc

VH/IUBUy AJIbHBII

Konmponvnasn
paboma 6 koHye 1
cemecmpa, [I/@
3auem 8 KoHye 2
cemecmpa

PacnpenesieHue oneHUBaHUA Pe3yJIbTATOB 00yUueHusi 10 BuaaM KOHTPoJist (buosorus)

Buanl arrecranuu

Kox u HamMeHOBaHUe 3J1eMeHTAa YMEHUH WJIN 3HAHUI Texywuu Ilpomeorxcymounas
KOHmMPOIlb ammecmayus
Y1- ymerp  00BACHUTH  poiib  opranudyeckux U | KomObunupoBanHoe | Konmponvhas

HEOPraHUYECKUX BEIIECTB Ul KU3HEACITEIbHOCTU KIETKH;
OKO9 — opueHTHpOBaTHCA B YCIOBHSIX YaCTOM CMEHBI

3aHATHE, opMa
KOHTPOJISl YCTHaA,

paboma 6 konye 1
cemecmpa, /[/D

. . ompoc 3ayem 8 KoHye 2
TEXHOJIOTUH B MPpO(eCcCHOHATBHOMN AEATEIbHOCTH; 9
pod A ’ WHIVBUAYAIBHBIN | cemecmpa
V2 — yMeTh OUCHIBaTH MUKPOTIPETapaThl KICTOK pacTeHuii; | KomOuHMpOBaHHOE
3aHsATHE,  (hopma
OKI1 — noHMMaTh CyIIHOCTh U COUMAIIBHYIO 3HAYUUMOCTh
KOHTpPOJII yCTHas,
cBoel Oyaymien nmpodeccuu, IPOSBISTh K HEH YCTOWYUBBIN onpoc Koumponvnas
UHTEPEC; UHIUBUIYAILHBIA | paboma 6 konye |
Joxknan cemecmpa, [/®
OK3 — npuHUMaTh pelieHus B CTAHAAPTHBIX U sauem 6 konye 2
HECTaHJAPTHBIX CUTYalUsIX U HECTH 3a HUX cemecmpa
OTBETCTBEHHOCTb;
Y3 — yMmeTh cpaBHUBaTh CTpPOCHHE KIETOK pacTeHuil u | KomOuHupoBaHHOE
’KMBOTHBIX 110 TOTOBBIM MHUKpPOIIpEIIapaTam, 3aHsATHE,(popMa
OK6 — paboTathb B KOJUIEKTHBE U KOMaH 1€, 3 (HEeKTUBHO KOHTPOJIA  yCTHAA,
5 omnpoc
0011aThCs ¢ KOJUIETaMH, PyKOBOJICTBOM, ITOAYNHEHHBIMU; .
UHIAMBUAYAILHLI | konmponbhas
OK4 — ocymiecTBAsTh MOUCK U UCIOJIB30BAHUE IIpakTnueckas patoma & xonye I
pabora.

uHpopManuu, HeoOXoaAUMOH U1 3PPEKTUBHOTO
BBITOJTHEHUS MPO(PECCHOHANBHBIX 33/1a4
po(hecCHOHATBFHOTO U IMYHOCTHOTO Pa3BUTHUS;

OKS5 — ucrnonp3oBaTh HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIE

TCXHOJIOTHHU B HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTH,

cemecmpa, JI/@
3ayem 6 KOHYe 2
cemecmpa




VY4 — ymeTh 110J1b30BaThCsl TEHETUYECKON TEPMUHOJIOTHEN 1
CUMBOJIMKOH, PEIIaTh IPOCTEUIINE TEHETUYECKUE 3a1a4H;

OK2 — opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTD,

KomMb6unupoBanHoe
3aHATue,popma
KOHTpOJIA YCTHad,
orpoc

Konmponvnas
paboma 6 koHye 1
cemecmpa, [I/@

BBIOUPATH TUMIOBBIE METO/IBI M CIIOCOOBI BBITOJIHEHNUSI HHANBHAYaIIbHBIH
3auem 6 KoOHye 2
npodecCHOHATBHBIX 3a/1a4, OLICHUBATh X 3()(HEKTUBHOCTD U cemecmpa
Ka4ecTBO;
V5 — yMeTh aHanM3upOBaTh U OLICHUBATH PA3JIUYHBIE KomOunupoBanHoe Konmponsnasi
3amsTHe,  (opma

THUIIOTE3bI ITPOUCXOKACHUA JKU3HU HA BCMHG;

OK9 — opueHTHpOBaThCS B YCIOBUIX YaCTOW CMEHBI

KOHTpOJII  yCTHas,
0Ipoc

paboma 6 koHye 1
cemecmpa, [/D
3auem 6 KoHye 2

TEXHOJIOTUH B IPO(PEeCCUOHATLHOM NEeATENbHOCTH; cemecmpa
Y6 — ymMeTh TPOBOIUTH OTIUCAHUE 0COOEH OJTHOTO BUJIA TIO KomOunnpoBanHnoe
3aHATHE opma
MOP(OJIOTHIECKOMY KPUTEPHIO; . (bopma | Koumponsnas
KOHTPOJIA YCTHAsA, | paboma 6 kouye 1
OKS8 — camoCTOSTENRHO ONPEACIISATh 3aa4n ompoc cemecmpa, JT/®
NPO(ECCHOHANBLHOTO M JIMYHOCTHOTO PAa3BUTHS, 3aHUMATCS | HHAMBHAYANBHBIN | 3quem 6 konye 2
CaMOO6pa3OBaHI/IeM, OCO3HaHHO INIaHUPOBATh IMOBBIIICHUC cemecmpa
KBTI (UKAIIHH;
VY7—  ymeTh  JOKa3bpiBaTh  pOJACTBO  4YenoBeka W | KomOmHMpOBaHHOE
MJIEKOTIMTAIONINX, OOLUIHOCTh M PABEHCTBO 4YEJOBEUECKMX | 3aHATHE,  (opma Konmponvuas
pac; KOHTPOJBL - YCTHAN, | 1u60ma 6 konye 1
OK?7 — 6pathb Ha cebsl OTBETCTBEHHOCTH 3a pabOTy UJIEHOB onpoc cemecmpa, JI/@
WHJWMBUIYATLHBIA | 3000m 6 xonye 2
KOMaH/Ibl (TIOJYMHEHHBIX), Pe3yJIbTaT BBIIIOJIHEHUS Pedepar
p cemecmpa
3aJIaHuM;
VY8 — ymeTh MI1aHupOBaTh COOCTBEHHYIO JI€ATENbHOCTD IS Kom6unupoBanHoe
JIOCTHKEHHS TTOCTABJICHHBIX 1LIE€JICH, OpraHu3aluu 3aHATHC, ¢opma
. KOHTpPOJISI yCTHast
CaMOKOHTPOJISI M OLIEHKU MOJIy4YEHHBIX PE3YJIbTaTOB; onpoc ! | Kowmponsias
OK4 — ocymiecTBasATh MOUCK U UCIOJIB30BAaHUE . | paboma & xonye 1
WHAUBUAYaIIbHBII D
i cemecmpa,
nHpopMaluu, HeoOXoMMOU TSt 3PPEKTUBHOTO TTpakTHdeckas P
3auem 8 KoHuye 2
BBITIOJTHEHHS TTPO(PECCHOHATILHBIX 3a/1a4 pabora.
cemecmpa
podecCHOHANBHOTO ¥ TUYHOCTHOTO Pa3BUTHS;
VY9 — ymeTh npaBUIBLHO BeCTU ce0sl B IPUPOJIE, OEpeKHO Kom6unmnpoBanHoe
OTHOCHUTBCSI K OKpYXKaloLIel cpee; sanithe,  popma K
’ KOHTpOIS ycTHas, | ' CHMPOIbHAA
OK10 — ncrosnHsTh BOMHCKYIO 0053aHHOCTB, B TOM 9HCIC C | omipoc paboma ¢ konye 1
. | cemecmpa, [/
> WHAWBUAYaIbHbII
MIPUMEHEHHEM TMOJIy4eHHBIX MPO(ECCHOHATBHBIX 3HAHHH 3auem 6 KoHye 2
(nms roHOIIEH). cemecmpa
VY10 — ymeTh NpUHUMATH MPABOBBIE BOMIPOCHI KoMOMHMPOBaHHOC | Konmponvhas
saHstHe,  GopMma | paboma 6 konye 1

9KOJIOTUYECKOM 0€3011aCHOCTH IMIprU BOSHHUKHOBCHUU

HECTaHJAPTHBIX CUTYallUl B OKPYKAIOLIEM MUPE.

KOHTpOJIA yCTHas,
ompoc

cemecmpa, JI/@
3auem 8 KoHye 2




OK6 — paboTaTh B KOJUIEKTHBE 1 KOMaH/e, Y)(HEKTUBHO WHJIUBUIYAIbHBIA | cemecmpa
. CooOmienue
00IIaThCs ¢ KOJUIETraMH, PYKOBOJICTBOM, IO TYMHEHHBIMH;
31 — cMBICJI TOHATUI: KJIETKA, OPTraHU3M, BU/I, IKOCHCTEMA; KomOununpoBanHoe
sanatue,  (Qopma | Konmponvnas
OK3 — npuHUMATh pelIeHus B CTAaHIAPTHBIX U
KOHTPOII yCTHas, | paboma 6 konye I
HECTAaHJAPTHBIX CUTyallUsIX U HECTHU 3a HUX ompoc cemecmpa, [l/@
i K 2
OTBETCTBEHHOCTH; WHIUBUAYAILHBIN | 3a4em 6 KOHye
cemecmpa
32— 3HaTh posib OuoJsoTMH B (OpMHUpOBaHUM coBpeMeHHOH | KomOmHMpoBaHHOE
€CTECTBEHHO-HAyYHON KapTUHBI MHUpAa M IPAKTUYECKOW | 3aHATHE, (popma
NIesATEIILHOCTH JIFOJIEH; KOHTpPOJIAL  yCTHa, K
OHMPONLHAS
OK6 — paboTath B KOJUIEKTUBE M KOMaH ie, dP(HEKTUBHO Onpoc p ]
VHIUBUAyalbHEI | PA00MA 6 KOHye
0011aThCs ¢ KOJUIETaMH, PyKOBOJICTBOM, TTOTYMHEHHBIMU; Pedepar cemecmpa, [/D
3auem 6 KoHye 2
OK7 — 6patp Ha ce0si OTBETCTBEHHOCTH 3a pabOTy WIEHOB
cemecmpa
KOMaH Ibl (TIOTYMHEHHBIX), PE3yIbTaT BHITIOJHECHUS
3aJJaHuH;
Kom6unupoBannoe | Konmponvnas
33 — 3HATb CTPOCHHE KIETKH; 3aHsaTue,  Qopma | paboma 6 konye I
OKS5 — mcronb30BaTh MHGOPMAIMOHHO-KOMMYHHKATHBHBIE | KOHTPOJISA  yCTHAs, | cemecmpa, /@
TEXHOJIOTHH B IPO(hEeCCHOHATTLHOM NEeATETbHOCTH; 01Ipoc 3auem 6 Konye 2
WHAUBUAYAIbHBIN | cemecmpa
34 — 3HaTh OCHOBHBIE CTIOCOOBI PA3MHOKEHHUS OPraHnu3MoB, a | KomOuHMpOBaHHOE
3aHsATHE,  (hopma
Tak)Ke MPUYMHBI, BBI3bIBAIOIINE HAPYIICHUS B Pa3BUTUU K.
KOHTpOJs YCTHas, | RORMPOIbHAA
OpraHU3MOB; oIpoc paboma 6 kouye 1
s | cemecmpa, /D
OKS8 — CaMOCTOSITEIIHHO ONpeeNATh 3amaun | AHAHBUIYaIbHBIN pa, 1
3auem 8 KoHue 2
po(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMATbCA
cemecmpa
camMo00pa3oBaHHEM, OCO3HAHHO IUIAHUPOBATH TMOBBIIICHUE
KBaTM(UKALIHH;
35 — 3HaTh 0OCOOEHHOCTH HACIEACTBEHHON U Kom6unupoBanHoe
HEHACJIEJICTBEHHOM N3MEHYUBOCTH U UX OHOJIOTHYECKYIO 3aHATHC, dopma
KOHTpOJI YCTHasd, Konmponvhas

POJIb B 3BOJIFOIIMH JKHBOTO;
OK1 — noHMMaTh CyniHOCTh ¥ COLIMATIBHYIO 3HAUUMOCTh

ompoc

paboma 6 konye 1
cemecmpa, /D

VH IV BH Ty aJTbHbIH
cBoeii Gyaymeii npoQeccu, NPOSBIATE K Hell YCTOMAMBBIA | oxcnan sauem 6 konye 2
uHTepEC; cemecmpa
KoMOunmnpoBanH
37 — 3HATH NPH3HAKH POJCTBA YETOBEKA N MICKOTHTAIONINX, | O OuHmpo p 0¢
3QHSATHE opma
OOIIHOCTH W pPaBEHCTBO uYesoBeyeckux pac; OK4  — ’ PMa | Konmponbhas

OCYIIECTBIISATh TOWCK M HCIOJIb30BaHUE HWH(DOpMAInH,
HE00X0TUMOM JUTSI
npodeccrnoHaTbHBIX

3¢ dEKTUBHOTO BBITIOJIHEHU S
3ama4  MOpo(ecCHOHANBHOTO U
JTUYHOCTHOTO Pa3BUTHS;

KOHTPOJISL  yCTHas,
orpoc
VHTUBH Ty JIbHBIT
Pedepar

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




38 — 3HaTh OCHOBHBIC OJKOJOTHUYECKHE (aKTOPBl U HUX
BIIMSIHME HAa OPTaHU3MBlI,
OK2 — opranun3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTD,

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,

OIIpocC Konmponvnas
BBIOMPATH THIIOBBIE METObI U CIIOCOOBI BBITIOJIHEHHS .
UHJIUBUIYAIIBHBIN | paboma 6 konye 1
npodeccHoHaNbHBIX 33a4, OLEHUBATh UX YPPEKTUBHOCTH U cemecmpa, ]I/
KAUECTBO: 3auem 8 KoHye 2
cemecmpa
OK3 - n§npuHMMaTh pelleHus B CTaHAAPTHBIX U
HECTaHIAPTHBIX  CHTyalUsX W HECTH  3a  HHX
OTBETCTBEHHOCTD;
39 — 3HaTh NPUHIUIBI B3aUMOJIEHCTBUS KUBBIX opranu3smMoB | KomOuH1poBaHHOE
U Cpeibl 0OUTaHUS; 3aHsaTHe,  (opma
OK8 — camocTosaTensHO o1 SATh qu KOHTPOJIA  yCTHadA
OCTOSITEIIBHO ONPEIEIATh 3aa | Konmponsnan

HpO@CCCHOH&HBHOFOIIHHqHOCTHOﬂ)pa3BHTHﬂ,3&HHMaTBCﬂ

orpoc

paboma 6 koHye 1

WHIUBUTyJIbHBIN
cemecmpa, l/D
caMm000pa3oBaHNEM, OCO3HAHHO TUIAHUPOBATH MOBHIIIIEHNE Jloknan
3ayem 8 KoHye 2
KBaJIM(UKALINY; cemecmpa
OK9 — opueHTHpOBAaTbCS B YCIOBHUAX YACTOM CMEHBI
TEXHOJIOTUH B Mpo¢eCCUOHATIbHON AeATEIbHOCTH;
310 — 3HaTh mpaBWiIa MOBEACHUS B mpupojae, OepexHoro | KomOuHupoBaHHOE
OTHOIIEHHS K OMOJOrMYECKMM OOBEKTaM (pacTeHMsM W | 3aHATHE,  (opma
KOHTpPOJISI yCTHast
YKUBOTHBIM M MIX COOOIIIECTBaM) U UX OXpaHe. onpoc | Konmpononas
OK?2 — oprann3oBbIBaTh COOCTBEHHYIO JCSITCIBHOCTD, . | paboma & xonye 1
WHAUBUAYaJIbHBII
BBIOMPATh THIIOBBIC METOBI M CIIOCOOBI BHITIOJTHEHUS Pedepar cemecmpa, J|/®

npodeccroHalIbHBIX 3a/1a4, OLICHUBATh UX 3(PPEKTUBHOCTD U

Ka4deCTBO,

3auem 8 KoHye 2
cemecmpa




1.4. PacnipeaeieHre THIIOB OLICHOYHBIX CPEICTB 110 3JIEMEHTAM 3HAHMI M YMEHUI TeKYLIero KOHTPOJIs

Conep:xanue y4eOHOr0 MaTepuasia mno THI KOHTPOJBHOIO 33 JaHHSI

mporpavive Y1 VI [v2 [V3[v4 [V5[Ve [V7 [V8 [31 [32 [33 [34 [35 [36 |37 [38 [39 |[310

Paznea 1. Xumus

17 12 4 3 3

Tema 1.1.
O0mas ¥ HeopraHuvecKas XuMHsl.

Tema 1.1.1. 3 3 5 5 5

BBenenue. EcTecTBo3HaHKE B cUCTEMe

HayK o npupojae. OCHOBHbIE IOHATHS U
3aKOHbI XUMHH.

Tema 1.1.2. 3 3 5 11
Ilepuoanyeckuii 3aK0H U NepuOIHYECKAA
cucTeMa XuMu4Yeckux sJjiementon 1. U.
MenpaesieeBa

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

CTpOEHHe BelecTrsa. OCHOBHBIE THIIBI
XUMHYECCKHUX CBfl3eI7[, BHU/AbI
KPUCTAVIMYECCKHUX PCHICTOK

Tema 1.1.4 3 5 3 11 3 17 3 12
Bona. PactBopsl. TI/I. Xumuueckue
peakuuyn uX NPpU3HAKYU, KIACCUPUKALUH.
Boaa, kak pacTBopurte/b. Buabl
PacTBOPOB

Tema 1.1.5. 5 3 12 12 5 12 3
Kiuaccudgukanusi HeOpraHu4eckmux
coequHeHMii. MeTa/ulbl U HEMeTALIbl, UX
cTpoenue u coiicrea. Koppozus
MeTAJVIOB

Tema 1.1.6 3 3 11 5 35 5
Kuaccudukanus cj10:KHbIX BelIeCTB B
HeopraHu4veckoil xumuu. OKcuabl: X
€oCcTaB, Kaaccupukanus, XuMHYecKHe

CBOIICTBA, 0JIyYeHHUe, IPUMEHEeHUe

Pazpnen 1.2 Oprannyeckasi XuMust 3 3 3 3 3
Tema 1.2.1 3 3 5 12 3 11

OcHOBHBIC IIOHATHS OPrAHUYECKOM
xumuu. [lpeameTr opraHu4ecKoil XUMHUHM.




Teopus CTPOCHHUSI OPraHMYeCKUX
coenuHenuii A.M. Bytneposa

Tema 1.2.2
Knaccnduxanus opranudeckux
coeIMHeHMIt

17

Pazgen Ne2. duzuka

Tema 2.1 BBenenne

11

Tema 2.2 Mexanuka

Tema 2.3 Mouiekyasipuasi pusuka.
TepmoanHamMuKa

17

Tema 2.4. OCHOBBI MIEKTPOAUHAMHUKH

17

12

Tema 2.5 KoJjie0aHHS ¥ BOJIHBI

Tema 2.6 J1eMeHTHI KBAHTOBOW GU3NKH

17

3,12

Paznen buosorus

Tema 3.1 buosnorus — COBOKYNHOCTh
HaYK 0 JKHBOii mpupoae

12

3,12

Tema 3.2 Kinerka

3,11

Tema 3.3 opranusm

12

17

Tema 3.4 Bug

17

11

11

Tema 3.5 Dxocucurema

12

17

12

Tema 3.6 CTpoeHne u pa3BuTHE
BCeJICHHOM

17

11




1.5. PacnpenesieHre THIIOB OLECHOYHBIX CPEACTB IO JJeMEHTAM 3HAHUM M YMEHHH KOHTPOJHUPYEMBIX HA IPOMEKYTOYHOM

aTTrecralnmu
Conepxanue Tun KOHTPOJIBLHOTIO0 3a1aHMS
yueOHoro matepuana |y1 [y2 [v3[v4 [y5[ve [V7 [¥8 [31 32 33 34 35 36 37 38 39 310
no nporpamme Y /[
Pazoen 1. Xumusn 13 3 13 3 13 3 13
Pazoen 2. Duszuxa 13 13 3 13 13 13 13
Pazoen 3. bBuonozusn 3 13 3 13 3 13 3 13




CIHIEHU®UKALIUA ONEHOYHBIX CPEJACTB

2.1. Ha3nauyenmue
Crnenmdukanveil ycTaHaBIMBAIOTCA TPEOOBAHUS K COACPIKAHUIO M 0(OPMIICHHIO BAPHAHTOB
OILICHOYHOTO CPECTBA MpaKTUIeCKasi paboTa, KOHTPOJIbHAsE paboTa, TECTOBBIE 3aaHuUs, BOIPOCHI
IUTSL CAMOTIPOBEPKHU MTpEeTHA3HAUCHHBIE IS MeKyue20 KOHmMpois N OLICHKH 3HAHUN 1 yMEHHHA
CTYZICHTOB IO ITporpamMme y4eOHo# mucuuuinabl «EcTecTBO3HAHME»

2.2. KOHTHHIeHT aTTecTyeMbIX: (cmydenmul 1 Kypca).
2.3. ®opMa U ycaoBHS aTTeCTALNMHU: TEKYLU[UH KOHTPOJIb MPOXOJUT B BHUJE BBIINOJIHEHUS
CaMOCTOSITENIbHBIX 3aJaHHi, MPaKTUYeCKO pabOThl, KOHTPOJILHONH PabOTHI, TECTOBBIX 3aJaHH,
BOIIPOCOB ISl CAMOTIPOBEPKH.
ATtTecTanus npoBoAuTcs B hopme audhepeHITMPOBAaHHOTO 3a4eTa 10 3aBEPIICHUIO0 OCBOCHUS
y4eOHOro Marepuasia ydeOHON AMCIUIUIMHBI, IPU MOJIOKUTENBHBIX PE3YJAbTaTaX TEKYIEro KOHTPOJIS.
2.4.BpeMs BbINOJIHEHUS:
Ilogroroska -10 MuH;
BBITIOJTHEHME - 14ac;
odopmiieHHe U caava- 15SmuH.
Bcero - lyac, 25 MuH.

2.5. Pexomenayemasi TuTepaTypa Ajs pa3padoTK OlEHOYHBIX CPEACTB U MOATOTOBKHU
oOyuaromuxcs k arrecranun. (EcrectBo3Hanue)

OcropHas/ Kuuroogecrne4eHHOCTb
buodauorpaduyeckoe onucaHue u3TaHus KoJ-Bo. 3Kk3.
(aBTOp, 3ar1aBue, BUA, MECTO M I'OJ1 U31aHUS, KOJ. CTP.) AOMOTHHUTE/IBHAS B Ou0.1. DJIeKTPOHHbIE
JuTepaTypa CIIEIDY pecypcbl
Caenko O. E., Tpymmna T. I1., Apyrronsa O. B. |ocH OBC BOOK.ru
EctectBoznanme .— Mocksa : KanoPyc, 2015-364c.
['yceiixanoB M. K. OCH 3bC KOpaiit
EcrecTtBo3Hanue : YueOHMK U mpakTukym Jlis
CIIO / I'ycetixanoB M. K. — 8-¢ u3n., mep. u jon|
.— OJeKTpoH. naH. — MockBa : M3gaTenscTBo
Opaiit, 2019-442c.
Canoxun A. I1. o 1 9bC
KOHIENIMU COBPEMEHHOTO €CTECTBO3HAHUS @ — BOOK.ru.
Mocksa : KnoPyc, 2018-402c.
Kupunnosa M. U., cocr. on OBbC BOOK.ru
TeopeTnueckne OCHOBBI €CTECTBO3HAHUS .—
CraBpomnosb : CeBepo-KaBkasckuii ¢enepanbHbIii
yHuBepcutet, 2017-121c.
['openos A. A. TTOIT DBC BOOK.ru
KoHuenmm COBpPEMEHHOTO  €CTECTBO3HAHUSI.
Koncnekr nekuuii .— Mocksa : KuoPyc, 2017-
204c.
[[TunoBckas, JI. I1. ot OBC BOOK.ru
KoHuenum coBpeMEHHOTO €CTECTBO3HAHMS .—
Mocksa : KnoPyc, 2018-280c.
CrpensHuk O. H. 1011 OBC IOpaiit
EcrectBo3Hanue : YueoHoe nmocooue s CITO /|
CrpenbHuk O. H. — DnextpoH. naH. — Mocksa :
M3narensctBo FOpaiit, 2019-223c.



http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2472&TERM=%D0%A1%D0%B0%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9E.%D0%95.,%20%D0%A2%D1%80%D1%83%D1%88%D0%B8%D0%BD%D0%B0%20%D0%A2.%D0%9F.,%20%D0%90%D1%80%D1%83%D1%82%D1%8E%D0%BD%D1%8F%D0%BD%20%D0%9E.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/916518
https://www.biblio-online.ru/bcode/433899
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3832&TERM=%D0%A1%D0%B0%D0%B4%D0%BE%D1%85%D0%B8%D0%BD,%20%D0%90.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/922699
http://www.book.ru/book/922699
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2068&TERM=%D0%9A%D0%B8%D1%80%D0%B8%D0%BB%D0%BB%D0%BE%D0%B2%D0%B0%20%D0%9C.%D0%98.,%20%D1%81%D0%BE%D1%81%D1%82.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/929926
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3396&TERM=%D0%93%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0%B2%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/929500
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2856&TERM=%D0%A8%D0%B8%D0%BF%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F%20%D0%9B.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/928014
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

I[OHOJIHHTC.TILHLIQ HCTOYHHKH

(Xumusn)
1. Xumus. Kparkwmii kype. BanoB B. I'., I'eBa O. H. Yue6Hoe mocobue r. Mocksa, uznanue MHTPA-M,
2015r
2. Xomuenko M. I'. O6mas xumus r. Mocka «Hosas BosHay, 20051
3. U. M. HoBomunckuii, H. C. HoBomunckas. Xumus 11(10) kinacc 6a30Bblil ypoBeHb 7-€ U3/1aHUE, T.
Mocksa «Pycckoe cnoBo» 2013r
4. H. JI. I'punka. O6mas xumus, r. Mocksa «tOpaiit», 2012r
5. O. L. I'abpuensu, U. I'. Octpoymos, E. T. Typoun. Obmmas u Heopranuyeckas Xumus, . MOCKBa,
M3J1aTeNIbCKUM LIeHTp «Akagemusi», 2011r
6. O. C. TI'abpuensi, U. I'. Octpoymos, A. A. Kaprnosa. Xumus 6a3oBbiii ypoBenb 10 kinace, r. Mockaa,
n3/aTeNbCKUM eHTp «Akagemusi» 2011r
7. 1. . I'panndepr, H. JI. Ham. Opranndeckast xumus, r. Mocksa, «tOpaiit» 2013r
(Pusuka)
1. P.A. I'nmankoBa, A.JI. KocopykoB, 3a1auu o pu3uke A CPeTHUX CHEUATbHBIX YUeOHBIX
3aBeieHni, . MockBa «®u3zmariuty, 2010r
2. B.®. [ImutpueBa, pusuka s npodeccuil U cnenuanabHOCTeW TeXHUYECKOTo npoduiis, . Mocksa
n3/aTeNbCKUM eHTp «Akagemus» 2012r
3. Knaccuuecknii kype, ¢pusuka 10 kiace, 11 odieoOpa3oBarenbHbIX yupexaenuit I'.51. Makunies,
b.b. bByxoBues, H.H. Cotckuii, r. Mocksa, «IIpocssienue» 2012r
4. Knaccnueckuii kype. @usuka 11 knace I'.5. Makumes, b.b. byxosues, B.H UHapyrun, 21-oe
u3nanue, r.Mocksa 2012r — Jlomn. nutepaTtypa
5. I''U. Tpodpumona, A.B. ®upcos. ®uznka. 3akoHsl, hopmyssl, onpeaenenus. I'. Mocksa «/Ipoday,
2004r — Jlomn. nuteparypa
(buoaorus)
1. C.T'. MamonToB, B. b. 3axapos. O6mas 6uosiorus, r. MockBa, «Beicmias mkosay, 2006T
2. O6mas ouosorust 10-11 kiace, yueOHUK 11 001Ie00pa3oBaTenbHbIX yupexaenuii [1.K. benses, r.
Mocksa «IIpocsemenue» 201 1r
3. A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, obmias 6monorust 10-11 kmacce, «/Ipoda» 2012r

2.6.lnTepHeT 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 MNPaAKTUIECCKUX p360T no AucHuILInHe «EcTecTBO3HAHUE»

Pasznen Nel Xumus

[TpakTuaeckas padora Nel CocraBiieHue ypaBHEHHI peakiuii, TUAPOIM3a coyield Ha ocHoBe TO/I,
OTpeJIeNIEHUE XapaKTepa Cpebl IPU TUAPOIIN3E COJIEH.
[Ipaktudeckas padora Ne2 Pemenne OBP metomom snekrponHoro Gananca

Pa3gen No2 ®duszuka

[IpaxTnueckas pabota Nel:Pemenue pacueTHbIX 3a/1a4 Ha HaX0XKJEHHE KOJIMYECTBA BEIIECTBA, MACChl
MOJIEKYJbI, 00beMa ONPEIEIEHHOTO KOJIMUECTBA BEIIECTBA.

[IpaxTnueckas pabota Ne2: Pemienue 3a/1au Ha ra30Bbl€ 3aKOHBI

[Tpaktuueckast pabota Ne3:Pemenue pacyeTHbIX 3a71a4 Ha TEIIOBOM dPQeKT peakiuu

[IpakTueckas paborta Ne4: Pemienue 3a1auu U yrpaKHEeHUI MO0 BCeM MPOUJIEHHBIM TEMaM.

Pa3zaen Ne3 Buogorus

[IpakTnueckas padorta Nel: M3yueHnue npucrnocoOIeHHOCTH OPraHM3MOB K Cpejie OOUTaHMUsL.
[IpakTrueckast padota Ne2: BrIsiBlIeHHE H3MEHUYNBOCTH Yy 0COO€H OJHOTO BHA.
[IpakTrueckast pabota Ne3:AHanu3 U OlIEHKA Pa3IMYHBIX TUIIOTE3 TPOUCXOXKICHUS KU3HU
[TpakTrueckas padota Ned:CocTaBieHue 1eneld MTUTAaHUS U YKOJOTHICCKUX MTUPAMHUIL.
[TpakTrueckas padota Ne5: Pemenue 3a1a4 ¢ 9KOJIOTHYECKUM COIEPKAHUEM.

TemaTuka J1a00paTOPHBLIX PAdOT O XUMUM
JlaboparopHas padota Nel: 3aBUCHMOCTb CKOPOCTH PEAKIIUU OT KOHIICHTPAIMH pearupyroumx
BEIECTB U TEMIIEPaTyphl
JlaGopaTtopHnast pabota Ne2: IlpoBenenue peakuuii 0OMeHa MEXIy paCTBOPAMH dJICKTPOJIUTOB,
COTMPOBOXKIAIOIIUXCS 00pa30BaHUEM OCaJIKa, Ta3a, MaJoUCCOLMUPYIOIIETO BEIIEeCTBA.
Jlaboparopnas pabota Ne3 HccnenoBanue cBOWCTB XJIOpHOH BoJIbl. CpaBHUTENbHAS aKTUBHOCTh
rasioreHoB. OOHapy)XeHHEe B paCTBOPE T'aJIOTeHUI-HOHOB.
JlaboparopHas pabota Ne4 BzaumopeiicTBue MeTamioB ¢ Kuciotamu. Koppo3us MeTanios.
JlaboparopHas pabota Ne5 Omnpenesnenue yriepoaa v BOAOPOJIa B OPraHUIeCKUX COSTUHEHHIX

TemaTnka 1a60opaTopHbIX padoT MO pusnke
JIaGopatopHas pabota Nel: M3mMepeHue yckopeHus cBOOOIHOTO MaJAeHUS
JIaGopatopHas padota Ne2: OnpezeneHne INIOTHOCTH BEIIECTBA Tela MPAaBUIbHOM reoMeTpuIecKoi
(bopMBIL
JIaGopatopHas pabota Ne 3: M3mepeHne MoBepXHOCTH HATSKEHUS )KUKOCTH.
JIaGopatopHas padota Ne 4: OnpezneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.
JIaGopatopHas padota Ne 5: M3yuenue kosiebaHuii MaTeMaTHYECKOTO MasiTHUKA.

IIpuMepHbIe BH/IbI CAMOCTOSITE/ILHOM PadoThl 00y4aIOIMXCS M0 Y4eOHO# THMCHUIIMHE
«EcTecTBO3HAHMEY.
1. BelnonHenue f0MalHux 3aJaHui.
2. BreaynuropHas paboTta ¢ HCTOYHUKaMU HH(OPMAIIHH C IIETbI0 000 pa HY>)KHOTO MaTepuaia.



CocraBneHne KOHCIIEKTOB M0 HYXHBIM TeMaM.

Hanucanue TBopueckux paboT: cOOOIICHHH, JOKIAI0B, pedepaTos.

Onucanue cuTyaluii B OKpY»Karollel cpeJie Ha OCHOBE 3KOJIOTHH.

HOI[FOTOBK& K 3aHATHAM C UCIIOJIB30BaHHUECM KOHCIICKTA JICKI_II/Iﬁ H pa3JINnYHbIX HCTOYHUKOB.
[IpopaboTka KOHCTIEKTOB JIEKIMH, y4eOHON JTUTEPATyPbl 1 UHTEPHET — HCTOUHUKOB.

© N U W

[MoxroroBka k 1a00paTOPHBIM U PaKTHYECKUM padoTam. OdopmileHHE O0TYETA U TIOATOTOBKA K
3aIuTe.

9. HOILFOTOBKa K OTBCTaM Ha KOHTpOJ’IBHBIG BOHpOCI)I, K 3a4cTaM I10 TCMaM.

10. Pemenne 3amauy.

11. Pemrenne cutyalimoHHBIX 3a7a4 110 3alaHHBIM YCIIOBHSM.

TemaTHKa BONPOCOB NPH YCTHOM cO0eceJOBAHUH :

P1. Xumus

- Kakue BaM U3BeCTHBI OCHOBHBIE MOHATHUS U 3aKOHBI XUMUU?

- Kak 3ByunT nepuoanveckuii 3aKoH B aBTOPCKOM MHTEPIPETALINM ?

- Kak 3Byunt coBpemeHnHas (popMynrnpoBKa MepHOANMUECKOTO 3aKOHa?

- Kakoe cTpoeHnne nMeeT aToM XMMUYECKOTO JIeMEeHTa?

- Uto Takoe MpOTOHBI, 3JIEKTPOHBI, HEUTPOoHBI? Kak oHu 0003HavaroTcs?
- YeMy paBHO MAaKCUMAaJIbHOE KOJIMYECTBO AIEKTPOHOB B ci0€?

- UYro Takoe noaypoBHH, KBaHTOBbIE siuekku? Kak onn o003HavaroTcs?
- Oco0eHHOCTH CTPOCHHUS AaTOMOB METAJTOB?

- Oco0eHHOCTH CTPOCHUSI ATOMOB HEMETAIIIOB?

- Yto Takoe XMMHUYECKasi peaKiusi?

- [Ipu3naku knaccupuKay XUMHYECKUX PEaKITHii?

- TOJ1? Kak npoTtekaroT peakuuu Ha ocHoBe TOJ1?

- Yro takoe OBP?

- Kakue suasl OBP BaMm n3BecTHEI?

- Kakne xumMnueckre cBOMCTBA IPOSBIISIIOT METAILIbI?

- Kakue xuMuueckre cBOMCTBA MPOSBIISIIOT HEMETAILIbI?

- KakuMu xumuueckuMu cBoiicTBaMu 00J1a/1at0T OKCUABI, KUCIOTBL, COJU?
- Kakue BeniecTBa OTHOCATCS K OpraHU4eCKuM?

- Ha xakue roMosiorudueckue psiibl ANATCs YIJIEBOI0POIbI?

- Ha xakue roMoJIornuecKkue psiibl ASIATCS KUCIOPOACOAEPKALNE COSTUHEHUS ?
P2. ®u3uka

- Uro uzyuaet npeamer uszmka?

- Uto Takoe Mosekyna?

- Uro npencrasinser coboit bpoyHoBckoe BMXEeHHE MOJIEKY?

- Kakue 3akonbl quHaMuku HproToHa BaM M3BECTHBI?

- Uto Takoe ynpyrocTb, TPEHHUE, CUJIA TAKECTH?

- Uemy paBHa nocTtosiHHas ABoraapo?

- Yto Takoe MoJb?

- UeMy paBeH MOJISIpHBII 00beM raza?

- Uto Takoe 3K30TepMHUUECcKas peaKius’?

- Uto Takoe 3HAOTEpMHUYECKaAs peaKus?

- Kakoii 6ykBoif 0603Ha4aIOT KOJMYECTBO BBIJIEJIIEMOT0 MM HOTJIONIAEMOTO TEIUIa IPH MPOTeKaHUU
XUMHMUYECKUX pPEeaKLUi?

- Uto Takoe 31EKTPUUECKUI TOK?



- Yto npencraisieT coO0M MEXaHMUYECKUE BOTHBI U UX BUIbI?

- Uto npeacTaBisitoT COO0 CBETOBBIE BOJIHBI?

- Uro npencrasisier co0oil BeipakeHue: «KBaHTOBOE CBOMCTBO cBETa», «KBaHTOBasI runoresa
[Tnanko»?

P3. buoJsorus

- Uro uzyuaet npeamer «buosorus»?

- Kakoe ctpoenue nmeer kierka?

- Kakue ocHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH BaM U3BECTHBI?

- Uro npencrasisieT co00i HUTOIIIa3Ma KIETKU?

- Uro npencrasisieT co00i KIETOYHOE sIpO?

- B yem 3axirouaroTcst GyHKIMH XPOMOCOM?

- Uto npencrasisitot coboit JJHK, PHK, AT®?

- YUto Takoe BUPYCHI?

- Buzpl pasmMHOXkeHUs1 OpraHu3mMoB?

- B yem 3akirouaercs HacIeACTBEHHOCTh U U3BMEHUMBOCTD Y OPraHU3MOB?

- Uto u3yyaroT pas3zesnbl FTeHETUKHU U CEIeKIUH?

- UTo BaM M3BECTHO O MPOUCXOKICHUH KU3HU Ha 3emiie?

- Kak Biusitot sxosorndyeckue GakTopsl Ha pa3BUTHE OPTaHU3MOB?

- Yto Bam m3BecTHO 00 yueHnn BepHaTckoro o 6uochepe?

- B yem 3akiir04aeTcs aHTPOMOTr€HHOE BO3JEHCTBUE HA OKPYKAIOLIYIO IPUPOTY, €T0 XapakTep?

IIpuMepHBIe TeMBbI I0KJI10B, pedepaToB no quciuminne «EcrecrBo3nanue» Ha | kype

Ne remr Bunp! pabot
JUCLUILTAHBI

1 Hammcanue pedeparos o Jlx.Janprone, M.B. JlomoHocoBe.

2 Hanucanue pedeparoB o npuMeHEHUH SIEPHON SHEPTETUKH.

3 Hanucanue pedeparoB o0 BO3MOKHOCTH SHEProcOepeKeHus B TOBCETHEBHOM
KU3HU.

4 Harmmcanue pedeparos o H. bope, M Ilnanke u ap.

5 Hanucanue pedepatoB o COBpEMEHHBIX OTKPBITUSIX B 00JIACTH U3YUYECHUS
KocMoca.

5 Harmmcanue pedeparos o padore [[.M. MenaeneeBa, 00 3KOJIOTHIESCKUX
npo0ieMax, CBI3aHHBIX CO CKUTAHHUEM TOILIHBA.

7 Hanucanue pedepaToB mpUMEHEHUN COBPEMEHHBIX CHHTETHYECKUX
MaTepHaJIoB.

3 Hanwucanue pedepaToB 00 0CHOBONOJIOXKHHUKAX KJIETOUHOU TEOPUH, O BPEIHBIX
MIPUBBIUKAX.

9 Hanwucanue pedepaToB 00 0CHOBONOJIOXKHUKAX T€HETHUKH.

10 Hanwucanue pedepaToB 0 BUpYCHBIX 3a00JI€BaHUX, TOCTHKEHUSIX
OMOTEXHOJIOT M.

11 Hanucanue pedepatos o padorax K. JIunnes, XK.b. Jlamapka, Y. apBuna.

12 Hanwucanue pedepaToB no npobiaemMe oXpaHbl OKpYKaroIel Cpesibl.




IIpakTnueckas padora Nel CocraBiieHue ypaBHeHMII peakluid, IMAPOJIM3a CoJieil HA OCHOBe

TD/, onpenesieHne XapakTepa cpeabl PH THAPOJIU3E COJIE.

Lenpb paboter: [IpoBepuTh Ha MPAKTUKE YMEHHS YIAIIUXCS

VYpaBHEHMsI peakllui HOHHOTO 0OMeHa, FUAPOJIN3a COJIeH.

1.

Onpenenutp KJIACcC U XapaKTep CIEAYIOUX BEIIECTB, AJIs BELIECTB

QJICKTPOJUTOB COCTABUTH YPABHCHUS PCAKIIMU AWCCOLUAINU.

11
1.2
1.3
14
15
1.6
2.

NaOH, MgCl,, CuO, Na,S04, Hp, HC1, CO,
NaNOs, Ca(OH),, H,0, H,S, HBr, Br., SO,
KOH, Ca(NO0s),, HNO3, Cus, Cl,, ZnO, AgCl
H,S04, SO3, Nz, Mg(OH),, AICk, K0, S
ZnCly,N,0s, H,S03, Ca0, Fe(OH)s, SO, Na,S
AL,03, NO, KC1, MgS04, FeCls, C, H,SiOs.

CocraBuTh YpaBHCHHA peaKHI/Iﬁ MCXKIY CICAYIOIMUMHU BEIIECCTBAMU B

MOJIEKYJISIPHOM, TTOJTHOM U KpaTKOM 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 xJI0pu 6apus
TUAPOKCHI Oapusl ¥ XJIopu Meau (2)
cynbdu HATPHSL U XJIOpHI Meau (2)
TUAPOKCU HATPUS U CEpHAs KUCIOTa
CepHas KUCIIO0Ta ¥ OKcHa Meau (2)
TUAPOKCHI HATPHS U Cynbdar Memau (2)
TUAPOKCHUJ Kallus U a30THAs KUCIOTa
cynbdua kanus u cynbdaTt meau (2)
CepHasl KUCIIOTA U OKCHJI KaJus
ruApoKcua Kanus u docdopHas KucioTa
a30THAas KUCJIOTa U OKCUJ Kalus
HUTpAT cepedpa u XJaopua oapus

CocTaBuTh YpaBHCHUA peaKuHﬁ THapoJm3a CICAYHINX coJieH B MOHCKyanHOﬁ,

MIOJIHOM U KpaTKOM MOHHOU (popMax, OmpenenuTh XapakTep Cpebl:

3.1
3.2
3.3
3.4
3.5
3.6

KS, CuCl,, KCI

KC1, MgCl,, Na,S

KNQOg, FeCl,, Na,S0;
NaCl, FeCl,, Na,SiO3
K3COs, Ba(N03), ,Mg(NO0s),
K,SiO3, BaCl,, Fe(NO3),



IIpakTnueckas padora Ne2 Pemienne OBP meToaom 3/1eKTpoHHOr0 0asianca

Lenb paboter: [IpoBepuTh 3HaHUS yYAITUXCS IO YMEHUIO PEIIaTh YpaBHEHHUS OKUCIUTEIHHO-

BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ MCTOIOM BJICKTPOHHOI'O Oaanca.

3aI[aHI/I€Z Pemmth YpaBHCHUA CICAYIOIIUX OKHCIUTCIBbHO-BOCCTAHOBUTECIIBbHBIX peaxunﬁ METOAOM

NAUAEWNE N0 RWNE SO0 R LN

NN -

Bapuanr Nel
Na + HaSOup--- Na:SOs + Ha!
Na + H:SOup--—- H2S  + Na.SOs + H20
Na + HNOsg)—--—- NH:  + NaNOs+ H.0
Na + HNOsg---- N:O + NaNOs:+ H:0
Cu + HNOsp)=--- NO + Cu(NO»). + H20
Cu + HNOsgy-—-- NO2 + Cu(NOs): + H:0
Cu + H:SOsg--- SO: + CuSO. + H.0
BapuanT Ne2
K + H2SOupy---- K2SO4 + Hz
K + HzSOugo--—- H2S  + K2SO« + H20
K + HNOsp)---- NHs + KNOs+ H:0
K + HNOsg---- N2 + NaNO:+ H:0
Ag + HNOsg--——- NO + AgNOs + H:O
Ag + HNOsg—— NO: + AgNOs + H:O
Ni + H2SOug=--- SO: + NiSOs + H20
Bapuant Ne3
Li + H2SOsp--- L1:SOs + Ha
Li + H:SOuo~--—- H:S  + LSO« + H20
Li + HNOsg---- NHs + LINO:;+ H20
Li + HNOsg=--- N2O + LiNOs+ H:0
N1 + HNOspy-——-- NO + Nl(NO:):! + H:0
Ni + HNOsg---- NO + Ni(NOs). + H:0O
Ni + HzSOugy---- NiSO« + Hz
Bapuanr No4
Cs + H2SOspy—-- C$2S04 + Hz
Cs + H2SOugg=--- H.S  + Cs:SO4 + H20
Cs + HNOsg---- NHs + CsNOs+ H.0
Cs + HNOsg---- N2O  + CsNOs+ H:0
Hg + H2SO0ug---- HgSOs+ H20 + SO
Hg + HNOsp---- NO + Hg(NO3}z + H:0
Hg + HNOsg---- NO: + Hg(NOs). + H:0

3JIEKTPOHHOIO

Oayranca.



IIpakTnueckas padora Nel:PemeHnue pacueTHbIX 32/1a4 HA HAXO0XKIEHHE KOJIMYeCTBA BellecTBa,
MAacCChl MOJIEKYJIbl, 00beMa ONpeleJEHHOI0 KOJINYeCTBA BellecTBa.

1. Omnpenenute KOTUYECTBO BemecTBa Opoma Bry, comepikaiieecs B MOJIEKYIISIPHOM OpoMe Maccoi
12,8 r (0,08 momb).

2. Ompenenute Maccy Womuaa Hatpust NaJ konmmaectBoMm Beriectsa 0,6 Moitb (90 1)

3. CKOJIBKO CTPYKTYPHBIX CIHHHI[ COIEPIKHTCS B MOJEKY/SIPHOM ioze Maccoii 50,8 T (1,2 10%)

4. B xakoM kosmuecTBe BemecTBa okcusa cepsl (1V) comepkuTcst Takoe ke YUCI0 aTOMOB CEPHI,
gto u B mupute FeS,, maccoii 24 r (0,4 Moub)?

IIpakTuyeckas padora Ne2: PemieHue 32124 HA ra3oBble 3aKOHbI

1. Omnpenenute MonsipHyto Maccy rasza 0,45t koroporo npu aasneHuu 106660I1a u remneparype
27°C 3anumaer 00beM — 0,38 1. (28 Kr/ MOJIB)

2. Ompezenure Maccy a30Ta, 3aHUMAIOIIEro 00beM 5 J1, mpu Temmneparype 17°C u qaBiaenun
2026501ITa. (0,0117kr)

3. Omnpenenuth nasnenue B [la mox koTopeim OyaeT HaxoauThes 13,5 r okenaa yraepona (1) CO B
cocyne éMKocThIO 811 ipu Temmeparype 150°C.

4. B OamioHe eMKOCTBIO 1211 HAXOAMTCS KUCIOPO MO/ TaBJICHHEM 141.85-10°TIa npu
temriepatype 10 °C. Kakoit 00bEM 3aiiMeT 3TO k€ KOJIUYECTBO Ta3a MPHU HOPMaJIbHBIX
yenoBusix?(1,6 m°)

IIpakTuyeckas padora Ne3:Pemenne pacueTHbIX 32124 HA TeI10Boi 3P deKT peakuuun

1. Onpenenuts TemaoBoOM 3PPEKT peakuu:
CH4+20,=C0,+2H-0, ecnu:
C+0,—COy; AH=-394 k]I
H,+1/2 O,— H,0; AH=-285 k][I
C+ Hy,—CHgy; AH=-75x/]x
2. Ompegenute TemaoBoH dPPEKT peaKkuu
AgCO3+KCI—-KCO3+AgCl|, ecnu cranmapTHbIe TEMIOTH 00pa30BaHUs HUTpaTa cepedpa,
XJIOpHU/Ia Kanus , HUTpaTa KaJlus U XJIOpuaa cepedpa COOTBETCTBEHHO paBHbI: -124, -437,-495, -
127 xJIx.
3. Ompegenute CTaHIAPTHYIO TEIJIOTY 0Opa30BaHUs aMMHAaKa, €CIH :
NH3+HCI—>NH,CH180 kI
AH06p.( HCI)=-92 xJTx
AH°06p.( NH4CI)=-318 x/Ix
4. Beraucauth temnoBoit apdext peakunn CaCO3;—CaO+CO,, ecau craHgapTHBIE TEIIOTHI
obpazosanus Ca0, CO,, CaCO3 cooTBeTCTBEHHO paBHEL: 639, -394, -1208 xIx

IIpakTuuyeckas padora Ned: Pemienune 3aa4m ¥ ynpakHeHUil 10 BceM NPOiiIEHHBIM TeMaM.
A) Kaxplil cocTaBiseT U pelaeT goMa 1o 2 3aJ1a4y 110 MPOHIeHHbIM TeMaM HMCbMEHHO.
b) IIpoBepka mpoBoauTcs B Kiacce Mpu 0(OPMIICHHH 3a]1ad Ha JIOCKE.



[Tpumedanue. B mporiecce mpoBepoUYHO pabOThI OCYIIECTBISETCS:

a) MOBTOPEHUE BCEX MPOUCHHBIX TEM M KOJUICKTUBHOE 0OCYKICHHE OMIHOO0K;

0) pa30op BOMPOCOB, BHI3BABIINX 3aTPYAHCHHUS.

IIpakTnyeckas padora Nel: U3yueHune npucnocodIeHHOCTH OPraHU3MOB K cpejie 00uTaHus.

Bpems BbinosiHeHust: 25 MuH.
®opma padboThI: UHIUBUAYAJIbHAS.

Hean padorsl:
yOeauTHCs B TOM, YTO IPUCTIOCOOIEHHOCTh OPTraHU3MOB SIBJISICTCS PE3yJAbTaTOM JICHCTBHS
€CTECTBEHHOTO 0TOOpa M HE MOYKET OBITh A0COJIFOTHBIM.

O6opynoBanue:
Jyma, IpernapoBajbHbIE UIJIbI, TMHUET, JTUCTHI Oe0i Oymaru.

O0beKThI H3yYeHHUs:
HaOOPBI CEMSH U IJI0JIOB IPEBECHBIX M KYCTapHUKOBBIX popM pacTeHuil (kii€H, Oepésa, obxa, 1Ba,
JIUTIA, TOTIOJb, psIOUHA, COCHA, MUXTA, JTUCTBEHHUIIA, TYy0, )KENTAs aKalusl).
HNucTpykTHBHasA kapTa. Xoa padoTsi:

1. BaumarensHO paccMoTpuTe HAOOPHI TIJIOIOB M CEMSTH, UCTIOJIb3YS JUIsl 3TOM 1IEJIH JIYITY, TUHIIET,
MpenapoBaIbHBIC UTJIHI.
2. Otb6epute cemena (110161 ), IEPEHOCUMBIE BETPOM.
3. Omnpenenute MPUHIUIIBI TIPUCTIOCOOIEHHOCTH CEMSIH U TIJI0JIOB K PaCIPOCTPAHEHUIO BETPOM.
4, JlanHbie HAOMIOICHU 3aITUIITUTE B TAOTHUILY:
XapakTepHble
[Tpuunnb
MPUCTIOCOOUTETTEHBIE CniocoOmr
Pacrenus BO3HHUKHOBEHUS
0COOEHHOCTH IIJIOJIOB U pacnpocTpaHeHus
MIPUCTIOCOOJIEHHOCTH
CeMsH
Knén
bepéza
Onbxa
JIuna
Tonosap
UBa
U T.J1.
5. Hcnonb3ys 3HaHUA, TOTYyYSHHbIE TIPU BBHIOJHEHUH PAaOOThl U TEOPETUUYECKUE 3HAHUS TEMBI,

o0ocHyiiTe, mo4yemy Jito0asi MPUCIIOCOOICHHOCTh OPraHu3Ma K YCIOBUSIM CPEIbl HOCUT OTHOCUTEIbHBIN
Xapakrep.

IIpakTnuyeckas padora Ne2: BeisiBjieHHe H3MEHYHBOCTH y 0c00eil 0AHOr0 BH/A.

Bpems BbinosHenus -25 -30 MuH.
®opma padorsl: PaboTa B mapax.
Heas padorbI:
copMHpOBaTh NOHATHE 00 N3MEHUYNBOCTU OPTaHU3MOB ;
3aKpEeNHUTh YMEHHUE BBITIOJIHATH HAOMIOACHUE 32 HATYpaJIbHBIMU 00bEKTaMU;
3aKpENUTh YMEHUE BBIIEIATh YEPTHI CXOACTBA U Pa3IN4Msl OPraHU3MOB ,
COOTHOCUTb TEOPETUYECKHUE 3HAHUS C UX NIPAKTUYECKUM IIPOSBICHUEM.
Oo6opynoBanue:
repOapHbIil paCTUTENbHBIN MaTepHall TN KUBbIE KOMHATHBIE PACTEHUS; JIyTa; U3MEpUTEIbHAS
JINHEMKA.
HNucTpykTHBHAsA KapTa. Xox padoTsl :



1. CpaBHute 3 pacteHus onHoro Byujaa. Haiinure npusHaku cX0/ACTBa B UX CTPOEHUH (
3adukcupyiite 310 B TeTpaib). OOBSICHUTE MPUIUHBI CXOJICTBA (ITMCHMEHHOE BBIITOJTHCHUE 3aJaHHS ).

2. BrrsiBute npusnaku paznuuns ( 3adukcupyiite ux B rerpagu). OObsICHUTE, KAKUMU CBOWCTBAMH
OpPraHu3MOB 0OYCIOBIUBAIOTCS Pa3IMYMs MEXKITY 0COOSIMH

OJIHOTO BHUJA.

3. OTBeTUTH Ha BOIIPOCHI:

Kakue paznuunst 00yciioBiI€HbI HACJIEICTBEHHOW N3MEHYMBOCTbHIO, KAKME - HEHACIIEICTBEHHOM
HU3MEHUYUBOCTHIO?

OO0bsicHHUTE IPUYUHBI BOZHUKHOBEHUS Pa3IMuuil MEXKIy 0COOSIMU OJTHOTO BHJIA.

S. Cdhopmupyiite BBIBOJ IO MPAKTHYECKON padoTe.

HpaKTquCKaﬂ paﬁoTa Ne3:Ananmu3 u OLCHKA Pa3/IMYHbIX 'NIIOTE3 NMPOUCXOKACHUSA KU3HU

Bpems BoinosHeHust padorni: 20-25 MuH.
dopma padoThl: 1abopaTopHas paboTa B mmapax.

Hean padorb:
chopMuUpPOBaTh MOHATHE O IPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpe/ie OOUTaHWS;
3aKpeNUTh YMEHUE BBITIOIHATH HAOIIOICHNE 32 HATYypPAIbHBIMU 00ObEKTAMH;
3aKpeNUTh YMEHUE BBIICATH YePTHI IPUCITOCOOIIEHHOCTH OPTaHU3MOB K Cpejie 0OMTaHUs, COOTHOCHUTH
TEOPETUYCCKUE 3HAHUS C UX MPAKTUICCKUM TIPOSBICHHEM.

OobopynoBanue:
(dhoTorpadun KUBOTHBIX PA3TUIHBIX CPEl OOUTAHMS;
repOapHbie 00pa3Ibl paCTCHUN.

HNHcTpykTHBHA"A KapTa. X0 padoThl:

1. Onpenenute cpeny oOUTaHMSI )KUBOTHOTO U pacTeHUs. BbIgBUTE 4epThl MPUCTIOCOOIECHHOCTH K Cpefie
obutanus. 3apuKcUpyHTe UX B TETPAIH.
2. Iosicaute npemnoxenue: «I[prucmocoOIeHHOCTh UMEET OTHOCUTENIBHBIN XapaKkTep» (MaKCUMabHbBIN
00beM oTBeTa 5-6 MPEeATIOKEHHI).
3. Ha ocHOBaHUU 3HAHMIT O ABIKYILIUX CHJIAX IBOJIIOLIMUA OOBICHUTE MEXaHU3Mbl BOSHUKHOBEHHUS
MIPUCIIOCOOJICHUH.
4. Cnenaiite oOIIMI BBIBOJI IO MPAKTHYECKOW padoTe.

HpeﬂnonaraeMHe BBIBOJbI I10 pa60Te:

1. Onucanuie BHEITHET0 ¥ BHYTPEHHETO CTPOEHUS XapaKTepus3yeT
MOP(OJIOTHIECKUI BUIOBOM KPUTEPUH.
2. YcTaHoBlieHHE BUAOBOM MPUHAATIE)KHOCTH BO3MOXKHO MPH Y4eTe BCeX

KpUTCPUCB BUIA.

IIpakTnueckas padora Ned:CocrasiieHne neneil MUTAHUA U IKOJOTHYeCKUX MUPAMUA.

®opma: rpynnosas JadbopaTopHas padorTa.
Bpems nposeaenus: 25 - 30 MuHyT.

Lean padorsI:
HAy4YUTHCS CTPOUTH TPOPUUECKHE LIEMH U IKOJIOTHIECKHE TUPAMU/Ibl, OTPasKaloIINe 3aKOHOMEPHOCTH
SHEPreTUYECKUX OTHOIIEHUN B IKOCUCTEMAX.

Oo6opynoBanue:
CIHMCKH OMOJOTMYECKHX 0OBEKTOB U JJAHHBIE O MPOJAYKTUBHOCTH Pa3IMYHbBIX
BH/JIOB.

HNucTpykTHBHAsA KapTa padoThl. Xoa padoThl:

1. Onpenenute, K KAKUM KaTETOPHUSIM OPraHU3MOB 3KOCUCTEMBI (IIPOAYLIEHTHI, KOHCYMEHTHI,
PEAYLIEHTBI) OTHOCSTCS CIAEAYIOIINE OPTaHU3MBbI: OpEll, 3asll, Ipu0-10XKAE€BUK, JOKIEBON yTKa,



MSATIIMK, MypaBen.

2. IoctpoiiTe U3 NpeAIOKEHHBIX OPIraHU3MOB IO TPU MACTOUIIHBIX, JETPUTHBIX, MAPASUTUIECKUX
MUIIEBBIX [IETH: JIMCHUIIA, OAKTEPUN THUEHHUS], OJICHb, PBICh, J0KICBON YE€PBb,0CHHA, JICIINHA, COBA,
Oenka, BOAOPOCHH, IIIyKa,  T'eJIbMHUHTHI,

3. [TocTpoiite nupamury 6MOMACCHI CIIEAYIONICH MUILIEBOM LIETIH: PACTEHUs, KY3HEUUKH, JIATYIIIKA,
VK, SICTpe0-3Meesi1, IPEeAroIaras, 4YTo XUBOTHBIC K&KIOTO TPOPHUECKOTO YPOBHS MTUTAIOTCS TOJIBKO
opraHu3Mamu NpeabIAyIIero ypoBHs. bruomacca pacrenuii Ha ucciegyeMon TeppuTopun cocrasiiser 40
TOHH.

4. [TocTpoiiTe nupamuly yucesn Jis MULIEBOM LNy, IPUBEIEHHOM B 1.3, 3Has1, 4To OMomacca 1
no0era TPaBSHUCTOTO PACTEHUS COCTABIISIET MPUMEPHO 5 T, 1 Ky3Heunka - 1, 1 yxa - 100r, 1 3meesina -
2kr. PaccunTanHble 3HaUEHUS] BHECUTE B TaOIUILY:

JlanHble 0 GMoMacce M YUCIEHHOCTH 0co0el mpeacTaBuTeNneit
Pa3IUYHbIX TPO(DUUECKUX YPOBHEN.

[IpencraButenu Tpoduueckux PaccuntanHas 4MCIEHHOCTD
. Paccunrannas 6uomacca (Kr)
ypOBHEN (ocobn)
Pacrenus 40 000 8 000 000
Ky3neunku
Jlarymkn
Vxu
SICTPEOBI-3MeesIJIbI
BriBoxa:

KaKHe 3aKOHOMEPHOCTH ()YHKIIMOHUPOBAHMSI SKOCHUCTEM OTPaXKaIOT MPaBUJIa SKOJOTHUYECKUX MTHUPaMU?

[IpencraBuTenu TpoPUUECKIX PaccunTanHas 4uCIEHHOCTh
. Paccunrannas 6buomacca (kr)

YpOBHEH (ocobm)
Pacrenus 40 000 8 000 000
Ky3neunku 4 000 4 000 000
JIarymku 400 40 000
VYxu 40 400
SICTPEOBI-3MEesIIbI 4 2

IIpakTHyeckasi padora NeS: Pemienue 3aga4 ¢ 3K0J0rMYECKUM COEPKAHUEM.
3amaun ¢ HKOJIOTMUECKUM coJiep:kaHreM (COOpHUK 3a/1ad U yrpakHeHuit no xumuu 8-11 xi.S1.JL.

TNonbnadapo).

1-1. VmeroTcs M Cpeau MEPEeYNCIEHHBIX HIDKE BEIIECTB XUMUYECKH YUCThIE (MHINBUyaTbHbIE)
BenlecTBa: a) CBOOOAHBIN OT Biaru U bl Bo3ayx; 0) [IpodunbrpoBanHas peyHas Boja; B)
I"azupoBanHas Boja? OTBET MOSCHUTE.

1-6.  Ilpu B3psiBe cMecn 20 cM° Bogopoza ¢ 10 cM® KHCIopo/ia MoTydriIcs 0CTATOK ra3a 06beMOM 3
cm®. Bit s Bogopox urcTiM? K oTBETY faiiTe MOSCHEHMS.

1-10. Kakwue pakTbl CBUAETETBCTBYIOT O TOM, YTO pabOTa aBTOMOOHMILHOTO IBUTATENs CBS3aHA C

(bH3H‘{eCKI/IMI/I W XUMHUYECKUMU BIeHUAMHU? OTBET HOSCHUTE.



1-12. B xaxkoM cityyae rOBOPUTHCS O (PU3NYECKUM SIBJICHUH, a B KAKOM 0 XUMHUecKoM: a) [Ipu
MPOIMYCKAaHUH IEKTPHUECKOTO TOKA Yepe3 BOJIHBIN pacTBOp oOpazoBacs kuciaopos; 0) [Ipu
HarpeBaHUM PEYHOM BOJBI M3 HEE BBIJACIUIICS KUCIOPOA?

1-25. B kaxoii (hpaze roBOpPUTHCS O KUCIOPOJIE KaK O MPOCTOM BemlecTBe: a) Ppiba abimut
KHCJIOPOJIOM, COJIepKaiumMcs B Boze; 0) Kucmopos BXOIUT B coCTaB OOJBITUHCTBA MUHEPAIOB?

1-26. Tlouemy pbIOBI 33/IBIXAIOTCA KHUIISTYCHOM BOJE, XOTS B €€ COCTAaB BXOJHUT KUCIOPO?

1-29. Tlpu cropanu HEKOTOPOTO BEIIECTBA B KHCIIOPOJIe 00pa3yroTcs YrISKUCIbIN Ta3, a30T, Boga. O
MPUCYTCTBUH KAaKMX XUMHUYECKUX JIEMEHTOB B BEIIECTBE CBUICTEIBCTBYET 3TOT (PakT?

1-75. M3zo6peratens kocMuyeckux pakeT K.3. [{onkoBckuil B kauecTBe HCTOUHUKA SHEPTUU IS UX
JIBYDKEHUST B KOCMOCE TIPEITIOKIIT UCTIONIB30BaTh TOPEHHE BOJIOPO/Ia B KHCIOpoe. B kakom
COOTHOIIIEHUH 110 00BEMY JIOJDKHBI TIOJIABATHCS BOJOPO] M KHCIOPO B KaMepy CrOpaHus
PaKETHOTO JIBUTATENs, YTOOBI HE OBLIIO TIEpepacxo/ia HU TOTo, HU Ipyroro?

ITpu mpokanuBaHUM HA BO3AyXE Macca U3BECTHSAKA YMEHBIIIAETCS, a Macca XKeJe3a yBeJIMIUBAETCsl.
[Touemy? Jlaiite 060CHOBaHHBIN OTBET.

JlabopaTopHas padora Nel: 3aBHCMMOCTH CKOPOCTH PEAKIUM OT KOHIEHTPALMH pearupyroux
BellleCTB M TeMIepaTyphbl

OnbIT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIUN OT KOHLIEHTPAIIUN PEAruPYIOIINX BEIIECTB.

NaxS;03+H2S04=Na;S04+S0O,1+S | +H,0

B tpu npobupku HanmuTk pazbasieHHsblii (1:200) pacTBop THOCYNIBbGAaTa HATPHS; B TIEPBYIO —
2MJ1., BO BTOPYIO — 4 MJI.BOJIbl, BO TPETHIO — 6 MIL.

B nepByto npobupky HaauTh 4 MJI1.BOJbI, BO BTOPYIO — 2 MiI. B kaxkyto nmpoOupKy 100aBUTH 110
5 kanenb pa30aBICHHONW CEPHOU KUCIIOTHI.

TouHO OTMETUTH (CEKyHIOMED), YEPE3 CKOJIBKO CEKYH]I IMOcye 100aBIeHUs KUCIOThI MTOSIBUTCS
MYTb B KaXJIO¥ MPOOUpKe.

Pesynbrar 3anucate mo gopme.

Bpems no
Ne mpobupku [IpunuTo pactBopa MOSIBJICHUS V=1/t
MYTH, CEK.
Na,S;03 H,0 H,SO,
1 2 MII. 4 M. SK.
2 4 M. 2 ML SK.
3 6 M. 0 SK.
CdopmymnupoBaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUU Pearupyronmnx
BEIIECTB.

OmnbIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.



B3ste pactBopsl NapS,03 u H,SO4 B TOI e KOHIIEHTPALWH, YTO U B MPEABIAYIIEM OTIBITE.
Hanwute B Tpu mpoOupku 1o 2 mi.pacteopa NaS;0s3, B ipyrue Tpu mpoOUpKH 1o 2 M. pacTBopa
H,SO4. OTMeTnTh TeMIepaTypy Bo3ayxa B J1a00paTopuu.

B nepByto mpobupky no6aButk HSO4. OTMETHUTH Yepe3 CKOJIBKO CEKYH]I MTOSBUTCS MYTh.

Bo BTOpyto mpobupky nodasuts HoSOs4 1 MOMECTHTH B XUMUYECKUH CTaKaH C TEIUION BOIOM.
3a Temmeparypoi ciIeauTh 1o TepMoMeTpy. OTMETUTD Yepe3 CKOIBKO CEKYH/I MOSIBUTCS MYTh.
[ToBTOPUTH OMBIT € TPEThEN IPOOUPKOM, HATPEB peareHThl B CTaKaHE C BOJIOM 0oJiee BHICOKOM

TeMIepaTypbl. 3anucaTh pe3yiabTaT o Gopme.

Bpewms no
Ne npobupku [IpunuTo pactBopa MTOSIBJICHUS V=1/t
MYTH, CEK.
N&zSzOg H,SO4
1 2 ML 2K. T°C
2 2 M1 2K.
3 2 MI1. 2K.

CdopmynupoBaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATYphI.

JlaGopaTropHasi padora Ne2: IlpoBeneHue peakuuii 00MeHa MeKI1y PACTBOPAMHU JIEKTPOJIUTOB,
CONMPOBOKIAIOIIMXCHA 00pPa30BaHNEM 0CAAKa, a3a, MAJTOIMCCOIMMPYIOIIEro BellecTBa.

OmnpiT 1. Peakiust oOMeHa, naymas ¢ 00pa3oBaHUEM OCaJIKa.

B npoOupky HaIuTh HECKOJIBKO Karelb XJI0puaa 0apus u 100aBUTh HECKOJIBKO Kallellb pacTBOpa
cynabdara HaTpHUs.

OmnpIT 2. Peakius oOMeHa, uaymas ¢ 00pa3oBaHUEM Ta3a.

B npo6upky HaIuTh HECKOJIBKO Karellb KapOoHaTa HaTpHsl U I00aBUTh HECKOJIBKO Karelb
CEPHOM KHCIIOTHI.

OnbIT 3. Peakuus ooMeHa, uayias ¢ o0pazoBaHHEM MaJIoAUCCOIMUPYIOIIETO BEIeCTBa.

B npoOupky HanUTh HECKOJIBKO Karelb THIPOKCHIA HATPUS U I00aBUThH KAILIIO
denondranenna. B 3Ty ke npoOupky 100aBUTH CEPHOI KUCIOTHI 0 00eCIBEYMBAHUS paCTBOPA.

Onbit 4. [Tonyuenue aMmpoTepHOTO TUAPOKCHIA ATFOMUHUS.

B nBe mpoOupku HaTUTH HECKOJBKO Kamesb pacTBopa cyibdara amomunus. B 06e mpobupku
N00aBUTh, MO KaIlJIsIM, PACTBOP THIPOKCHUIA HATPUS 10 0Opa30BaHUsI CTYJEHUCTOTO 0CaaKa 0enoro
LIBETA.

3aganue:

1. CocraBuTh ypaBHEHHE PEAKIIMU B TIOJTHOM, KPATKOM MOHHOM BH/JIE M MOJICKYJISIPHOM.

2. CpenaTh BBIBOJ 00 YCIOBHIX HEOOPATUMOCTH PEaKIiii 0OMeHa MEXIy pacTBOpaMHU

3JEKTPOJIUTOB.

OnsIt 5. JlokazarenscTBO aM(pOTEPHOCTH TMIPOKCHAA AITIOMUHUS.



B oany npoOupKy ¢ 0CaAKOM HAJUTh HECKOJIBKO KaIlellb CEPHOM KUCIIOTHI, B IPYTYIO — U30BITOK
runpokcuaa Hatpus. Cogepxumoe 00enx MpoOUPOK BCTPSIXHYTh.

3aganue:

1. CocraBuTh ypaBHEHHE PEAKLIUU B TIOJTHOM, KDATKOM HOHHOM BH/I€ M MOJICKYJISIPHOM.

2. CpenaTh BBIBOJ O TOM, KaK HMOJTY4atoT aM(pOTEPHBIE THIPOKCHUIBI.

3. CpnenaTth BBIBOJA O TOM, KaKne€ TUAPOKCH]IBI HA3bIBAIOTCS aM(OTEPHBIMHU.

OnsIT 6. ['uaponus cosneit, 00pa3oBaHHBIX CHIBHBIM OCHOBAaHHEM U CJIA00# KHCIOTOM.

B npo6upky HanuTh 1 Mit.pacTBopa kapoboHata Harpusi. OnpeaenuTh XapakTep CpeIbl pacTBOpa
CUHEH JJaKMYCOBOM OyMakkoH, (heHoIPpTaIenHOM, T00aBUB KAILTI0 MHAUKATOPA.

3aganue:

1. CocraBuTh ypaBHEHHE PEAKIIUU B TIOJTHOM, KPATKOM HOHHOM BHJIE M MOJIEKYIISIPHOM.

2. CpenaTh BBIBOJI O THAPOIU3e KapOoHATA HATPHSL.

OmnbIt 7. ['unponus coneil, 06pa30BaHHBIX CIa0bIM OCHOBAHUEM M CUJIBHOM KHCIIOTOM.

B npoOupky Hanuts 1 mii.pactBopa xsiopuna osiosa (1) u onpenenuts xapakTep cpebl CUHEN
JAKMYCOBOM OyMakKkoil u MeTunopar:keM. OTMETUTh HAOJI0ICHUSI.

3anaHmue:

1. CocraBuTh ypaBHEHHE PEAKLIUU B IIOJTHOM, KPATKOM HOHHOM BHU/I€ U MOJIEKYJISIPHOM.

2. Cpnenath BBIBOJ O ruaposm3e xiaopuaa oiosa (I1).

JlabopaTopHas padora Ne3 HccienoBanue cBOCTB XJIOPHO# BoAbl. CpaBHUTE/IbHASI AKTUBHOCTD
rajjoreHoB. O0Hapy:keHue B pacTBOpe rajoreHu/1-uoHOB.

CaojicTBa XJIOPHO# BOABI

OmnwIT 1. bensdiee aeiicTBre xiaopa.

B oany npobupky HanmuTh pacTBOp QyKCHHA, B Ipyryro 4yepHui. B 06e mpoOupku 106aBUThH
XJIOPHOM BOJIBI 10 00€CIIBEUNBaHNUS PACTBOPOB.

3ananue:
Craenatp BBIBOJ O TOM, MOYEMY XJIOpHasi Boja 00JaiaeT 0TOSIUBAIOIIMMU CBOMCTBAMHU.
CocTaBUTh YpaBHEHUSI XUMUYECKUX PEAKIUN.

OmnpiT 2. CpaBHHUTENBbHAS] AKTUBHOCTD TAJIOT€HOB.

B onny npoOupky HamUTH pacTBOp OpoMuUa, B IPYTyIO — pacTBOp noauaa. B o6e mpoOupku
N00aBUTH TIO HECKOJIBKO Karelb XJOPHOU BOIBI.

3aganue:
Crnenatb BBIBOJ O XMMUYECKON aKTUBHOCTHU T'aJIOT€HOB.
CocTaBUTh YpaBHEHUSI XUMUYECKUX PEAKIUH.

OnsIT 3. KauecTBeHHas peakius Ha Cynb(aT-aHUOH.

B nmpo6upky HaJIUTh pacTBOp XJIOpUAa Oapusi U JOOABUTH PACTBOP CEPHOM KUCIOTHI.



3aganue:
1. OrmeruTh HAOTIOACHHUS.
2. CoctaBuUTh ypaBHEHUE XUMUYECKOUN pEaKIIMU B MOJICKYISIPHOM U HOHHOM BUJIC.
3. CpenaTh BBIBOJ O TOM, KAKOW HMOH SIBJIICTCS KAYECTBCHHBIM Ha CyJIb(aT-aHuOH U MTOYeMYy.
CBoilicTBa rajjoreHuJ10B
OmnbiT 4 OOHapyX)eHUE B paCTBOPE XJIOPUIOB, OPOMHUIOB, HOIUIOB.
B Tpu npoOupku HAIUTH PACTBOPHL:
1 mpobupka — XJI0puIa HATPHS;
2 npobupka — OpoMua HaTpHs;
3 mpoOupKa — MOUAA KaJIHS.
Bo Bce npobupku 106aBUTH 10 Karie pacTBOpa HUTpaTa cepedpa.
3ananue:
1. OrmeTuTh IIBET OCAAKOB.
2. CocTaBUTH ypaBHEHUS PEAKIMI B MOJICKYJIIPHOM U HOHHOM BH/IC.

3. C)IGJ'[aTB BBIBOJ O TOM, KaKO# MOH SIBIIETCSA KaUueCTBEHHBIM HA HOHBI TaJIOTCHUJO0B U IMOYCMY.

JlaGoparopHasi padora Ne4 B3aumMmoaeiicTBue MeTa/I0B ¢ KUcaoTaMu. Koppo3usi merasuios.

eab padoThI: M3y4yEeHHUE CBOMCTB IIEJIOYHBIX U IIEJI0YHO3EMETbHBIX METAJIIOB.

OnpIT 1. BeiTeCHEHNE aKTUBHBIMU METAJIJIAMUA MEHEE aKTUBHBIX U3 PACTBOPOB UX COJICH.

B npoGupky 1MojioKuTh KyCO4eK IIMHKA M KalTHyTh Ha HETO pacTBOPOM Cyib(aTa Me/Iu.

OTMeTUTh HAOIIOIECHH.

3aganue:

1. HanwmcaTh ypaBHEHHE peaKIIUii.

2. CocTaBUTb NEKTPOHHBIC YPABHEHUS KaXI0H peaKIIUu.

3. Crnenatb BBIBOJ 00 aKTUBHOCTH METAJIJIOB.

OmnsiT 2. Koppo3us metanios.

B 1 npobupke mpoKUMSTUT BOAY, 3aKPBITh €€ pe3nHOBOM MPpoOKoii. [{aTh ocThiTh. [locie
OXJIKJCHHS OMyCTUTh OYUIIICHHBIN TBO3/Ib U CHOBA 3aKPBITh MIPOOKOH.

Bo 2 npoOupky HaIUTh HE KUTITYEHYIO BOAY U OMYCTHTh OYHUIIEHHBIN rBO3/b. [IpoOupKy
OCTaBUTb OTKPBITOM.

3aganme:

1. Yepes 2-3 nHa caenaTh HaAOMIOJACHUS, COCTABUTh YPABHEHUS PEAKIIUU U CCNIATh BBIBOIBI.

OmnsiT 3. B3auMoeiicTBue MeTaIOB ¢ PaCTBOPAMU KUCIIOT.

B nBe mpoOupku HATUTH PACTBOP COJISTHOW WITH CEPHOM KUCIOTHL. B 0/IHY MpOOUPKY OMYCTHUTH
KYCOY€K IIMHKA, B IPYT'YI0 BHECTH JIIOMUHUEBYIO ITPOBOJIOKY.

3aganue:



1. Cpenatp HaOIIOACHUS, COCTABUTH OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

2. Cpnenath BBIBOABI 00 OTHOIIEHHH METAJUIOB K paCTBOPaM KHUCIOT.

OmnbIT 4. B3aumoieiicTBuE a30THOM KUCIIOTBI C MEJIBIO.

B 1 npo6upky HanmuTh 1-2 MI.KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI M JOOABUTH 1-2 Kycouka
MEIH.

Bo BTOpYyt0 mpoOupky HamuTh 1-2 Mi1.a30THOU KUCIOTHI 1:1 1 106aBUTH 1-2 KycoUka MeIH.

3ananmne:

1. Ormeruts BHEMHUN 3QQexT. 3anucaTh ypaBHEHUE U YPaBHATH C IIOMOILBIO 3JIEKTPOHHOTO

OanaHca.
2. CpnenaTh BBIBOJ O TOM, KaK B3aMMOJICHCTBYIOT KOHIICHTPHPOBAHHAS a30THAS KHCIIOTA C

METaJlJIaMH.

JladopaTopuas padoTa Ne5S OnpenesieHue yrijiepoaa u BoI0poaa B OPraHM4ecKuX CoeTUHEHUX

[esb padoThI:HAYYUTHCS HA MMPAKTUKE JOKA3bIBATh HAJTMYUE YTIIEPOIa U BOJAOPOJIA B
OpraHUYECKOM BEIIECTBE.

OOGopynoBaHme ypoka: METAJUIMYECKUH IITATUB, IITATUB AJIs1 IPOOUPOK, MPOOUPKU, TUTCIIbHbBIE
LIUIILBI, CTEKJISIHHAS NAJI04YKa, TOPEIKa, PO3ETKU C BEUIECTBAMH, JIOKEUKA JUIsl COKUTaHUSI BEIIECTB,
Bara.

PeakTHBBI: Ba3emH, MyKa, U3BECTKOBas Boja, mapadun, CuO, moimsTuieHoBas TIJICHKA,
oe3Boguas coib CuSO,.

JosskeH 3HaTh: COCTaB OPraHMYECKUX BEIIECTB, TEOPUIO byTiepoBa, XuMuyeckue cBOMCTBa
OpraHMYEeCcKUX BEIeCTB, KauecTBeHHbIe peakiinu Ha COy, Ha HalIMuYKe BOJIOPOIa B OPraHM4eCKoM
BEIIECTBE, NMpaBUJja M0 TEXHUKE 0€30MaCHOCTH.

JonxeH ymeTh: coOuparh npocTeiinii mpudop yis nosrydyeHus ra3os. Paborate ¢ razoBoit
TOPEJIKOM, TUTeJIbHBIMU IIUIILIaMH, CTEKIIIHHOM Manouykoi, mpoOupkamu. Harpesarts BelecTsa B

poOupKax.

HazBanue YpaBHEHUs
Ne onbiTa Xox pabotsl | HabmoneHus P
OIbITa peaxuu

BriBoasl

OO111i1 BBIBOI:
Xon pa6oTsl
OnsiT 1. OGHapyXeHue yriaepoaa ¥ BoJOpoa B MyKe.
B antoMuHueEBy0 JI0KKY AJIs1 CKMTaHUs BELIECTB HACBHIATh HEMHOKKO MYKH U HarpeTh HaJl IJIaMEHEM
ropenku. [IpoBectu HabmOACHNE.

OnbIT 2. O6HapyXeHue yriaepoja U BOAOPOIa B Ba3eIHHE.



KOHCI_[ CTEKJISTHHOM MaJIOUKU 06MaKHYTB B Ba3CJIMHC U BHCCTH B BCPXHIOIKO YaCTh IJIaMCHU I'OPCJIKH.
[TpoBecTu HabIIOACHUE.

OnbiT 3. OGHapyXeHHE yriepoaa U BOJOPOa B MOJUITUICHOBOH IJICHKE.

KYCO‘ICK MOJIUATUIICHOBOM MIJICHKU B3STh TUT'CIILHBIMH IQUIaMy 1 BHCCTH B BCPXHIOIO YaCTh T'OPCJIKU.
[IpoBectu HabmOAEHME.

OnbiT 4. OOHapYX)EHUE YTIIepoJa ¥ BOJOpoia B mapaduHe.

B nmpoOupky HackImaTh HEMHOXKKO NapaduHa U YePHOTO MOPOIITKA OKCHUA MEH, 3aKPBITh
poOHPKy MPOOKOH C Ta300TBOJHOM TPYOKOM, Ha KOHEIl TPYOKH HaMOTaTh HEMHOTO BaThI C
00€e3BOKEHHOM coJibto cyib(darta meau. [Ipodupky 3akpeITh MPOOKOIl C ra300TBOAHOM TPYOKOH,
KOHYMK KOTOPOH OMYCTUThH B MPOOUPKY ¢ N3BECTKOBOM Bos101. [IpoBecTr Habmo1eHus.

JladopaTopunas pa6ora Nel: U3mepenne yckopeHUs1 CBOOOIHOIO MaeHNsI

JlabopaTopHasi paboTa MOCBSIIEHA HCCIEAOBAHUIO YCKOPEeHUs1 cBOOOAHOro majaenus. Ha nByx
NpeAbIAYIIUX YpOKaxX Mbl TOBOPUIIN O ABMKCHHU TCJId, KOTOPOE HA3bIBACTCA CBO60}1HI)IM naacHUueEM, 1
JBUKEHUH Teja, OpOLIEHHOTO0 BEPTHKAIbHO BBEpX. BOOpYXUBHINCH STUMU 3HAHUSIMH, JaBailTe MpoBe-
JIeM SKCIIEpUMEHTAIbHOE HCCIIeI0BaHUE YCKOPEHUs CBOOOIHOrO najaeHus. YToObl mpoBecTH 3Ty J1abo-
paTopHyto paboTy, peKOMEHIyeTcsl cOOpaTh YCTaHOBKY JJISl CHATHS MMOKa3aHUN JABM)KEHUS MaJaroIIero
Tela U Y)Ke TT0 HUM IIPOU3BECTH pacdeThl. MBI peliy MpoBeCTH JTa0OpaTOPHYIO paboTy MO yXKe MoJy-
YCHHBIM JaHHBIM U 110 HUM paCCYUTATh YCKOPCHUC CB060,Z1HOF0 IHagacHUsI.

YBenu4yeHHoe usobpaxeHue neHTbl

3

{===
0

Puc. 1. M300pakeHue JEHTHI

B o6opynoBanue BXOAUT JI€HTA C MIJUTUMETPOBBIMHU JICTICHUSMHU, HA KOTOPOH CTOST OTMETKH IMajaromie-
ro cBOOOHO Tena.

Kpamkasa meopus

[To oTMeTKaM Ha 3TOM JIEHTE MbI JIOJ>KHBI OIIPEEIUTh BPEMs IBHXKEHUS Tesna. BTopoe, 4To Mbl 10KHBI
CHENaTh, — 3TO ONPEAECIUTh IPOUJECHHOE TEJIOM PACCTOSIHUE. 3HAsA, YTO JABH)KEHHE y HAC PaBHOYCKOPEH-
HOE, C HYJIEBOM HauyaJlbHOW CKOPOCTHIO, MBI UCIIOJIb3YEM YPAaBHEHHUE JJIsI BHIYMCICHUS YCKOPEHHUS CBO-
00HOTO MaJeHHUS.



t=n-T

s T=0,02c
= B
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HHH 2
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Puc. 2. Pacuer yckopeHusi cBOOOAHOTO NaieHUS
OOpatuTe BHUMaHuE HAa ypaBHEHHUE, HanmucaHHoe nepBbiM: t = n. T. T — 3T0 MpoOMeXyTOK BpEMEHH,
yepe3 KOTOPBIM CTaBUTCSI OTMETKA O MaJeHUU TEJ. N — 3TO NOPSAOK (KOJIUYECTBO) 3TUX MPOMEKYTKOB.
B namewm ciyuae T = 0,02 c. Bpemst 3170 f0cTaTOuHO HEOOIBILIOE, IOATOMY JUISI €TO0 U3MEPEHUS TpeOyeT-
csl crienuaabHoe 000pyIOBaHHE.
Hauanenas ckopocte y nmanmaroniero tena Vo=0. PaccrosHue, KoTopoe MpOXOIUT TENO, ONMPENEsaeTCs
_ gt
YpaBHEHHUEM: ~ 2 . U3 ororo ypaBHeHHs ciedayeT (OpPMyna IS BEIYHCIEHHS YCKOPEHHS
2-5

CBOOOIHOTO ITaJICHUS: 8=% .
Ilpouedypa evinonnenus padomaot

PaccMoTpeB JeHTY U ONpeAenauB OTCUYETHI, TJI€ CTOAT 3aC€UYKU MOJIOKEHUS MPONUICHHOIO Tela, BHECEM
JaHHBIC B TAOJHUITY.

No | Bpems nBukeHUs ITIyte S, mm | IlyTh S, M Yckopenue
t=n"T,c CBOOOIHOTO MaIeHU
g= 27w’
i
1 |n=1 2 0,002 _2-0,002
t=0,02 ¢ £= 002
2 [n=2 8 0,008 _2.0008
t=0,04c £= 0047
3 |n=3 18 0,018 20038
t=0,06c E= 0082

B nepBom ciyyae 3aceuka, KOTOpasl MOKa3bIBa€T MOJI0XKEHUE TeIa OT HYJIEBOIO 3HAYEHHUS, COCTABIIAET

nospemenu t = 0,02 c.

Paccrosinne, KoTopoe MpouuIo MpH 3TOM TEJ0, COCTaBIsAET 2 MM (B MeTpax mpoiaeHHslid myts— 0,002
2.

M), Telepb, NOJCTABIAS ITH BbIpaKEHUS B (hOpMYITy ¢ , IOJy4aeM, 4TO YCKOpeHue cBOOOIHOTO
najienns paBHO 10 M/c’. AHATOTHYHO PACCMOTPHM BTOPOIl I TPETHil CIydan. 3HAYCHUS YCKOPEHHS CBO-
00HOTO MaJieHus Il HUX 3alicaHbl B TaONuUILy.

Ilozpewsnocmu u 6v1600b1
TenepbraBaiiTeoO6CyIMMBONIPOCIIOTPEUTHOCTUU3MEPEHUAYCKOPEHUACBOOOAHOrOTaieHusd. [{nga  aroro
HEOOXOMMO W3 3HAUYCHHS, MOTYYEHHOTO HAMHM, BBIYECTh HCTHHHOE 3Hadenne (9,81 m/c?) mpasne-
JUThHAUCTUHHOE3HAYEHHUEYCKOPEHUACBOOOIHOTONIAZICHUS, IPUYEM PE3yJIbTaT BBIPA3UTh B MPOLIEHTAX.

=g_gu
=4

hg



10-59%8
hg=————=10,0204
9,8
Ecnu nepeBouTh B IPOLIEHTHI, TO NOny4yaeTcs, YToAg»2%. Takoe OTKIOHEHUE BIIOJIHE J0IYCTUMO.
BriBotn3nabopatopHoiipaboTHIMBINIPEIaraéMBaMCIeIaTbCaMOCTOSTENBHO,  00s3aTEIbHO  OTMETHB,
KaK/e IPUYHHBI 00YCIIaBIMBAIOT HAINYHE MOTPEIIHOCTEH.

JlaGopatopnass pabora Ne2: OmpeneneHne IUIOTHOCTH BelIeCTBa TeJla IPABHJIbHOM
reoMeTpu4yeckoi popmsl.

Tema. Onpenesenue MIOTHOCTU TBEPAOTO TENA.

Ieab: HaydUTHCS ONPEENATh IVIOTHOCTh TBEPABIX TEJI C IOMOIIBIO BECOB U MEH3YPKHU.

IIpubopsl MaTepuMaJibl: pbHIYAXKHBIE BEChl C pa3HOBECAMU; JIMHEIKa; MEpHBIM LMIMHAP;CTaKaH
TOJICTOCTEHHBII CBOJIOM; TEIO HENPABUIBLHOUN QOpMBI; GUIBTP OBaJIbHAsA Oymara; KOMIbIOTEPHI.

Xox padoTsl

VYuamuecs nendrca Ha e rpynmnsl. [lepBas rpymnmna BeIMOdHSET paOoTy B J1aOOPATOPHBIX YCIOBUSX.
Bropas rpynna BeinosiHseT paboTy C MOMOIIbIO KOMIIBIOTEPOB. 3aTeM TPYIIbl MEHSIOTCS MecTaMu. B
pe3ynpTaTe KaKIbIH YYEHUK BBIMOJMHSAET pabOoTy [ABaXKIbl: B KOMIBIOTEPHOM BapHaHTE W
JKCHEPUMEHTAIIBHO.

1 rpynna

(B 1200paTOPHBIX YCJIOBHAX)

IHoaroroBka 3KCNEPUMEHTY

YcTaHOBUTE LIEHY JeNIeHUs HIKAIbl U3MEPUTENBHOTO [UJINHAPA U JIMHEHKU:

O.a.,= s, =

JKCNepUMeHT

Onpeoenenue niomuocmu meepovix men

1. Onpegennre NJIOTHOCTH Opycka. /(s sToro:

1) Onpenenute 00beM OpycKa, H3MEPHUBILETO UTHHY, IIUPUHY M BBICOTY C TIOMOIIIBIO JIMHEHKH:

= cem;d = cmzh = cM;

V=Ixdxh= = em®

2) U3mepbTe Maccy Opycka ¢ IOMOIIBIO BECOB: M = T.
3) BeruncauTe mIOTHOCTH OpycKa:

p=m/Vp= = olem®

4) Pe3ynbTarhl U3MEPEHHIA U BEIUMCICHU 3aHecuTe B Tabm. 1.
2. Bplyuc/uTe IJIOTHOCTD TeJIa HeNMPaBUJILHON reoMmeTpuyeckoii Gopmbl.
1) Onpenenute 06beM Tena C TOMOIIBIO MEH3YPKHU:

Vi= CM3;V2 = CM3;
V= V2 - V1 = .
2) U3mepbTe Maccy 3TOTO ke TeJa ¢ MOMOIIBI0 BECOB: M = I.

3) PaccuuraiiTe IIIOTHOCTH Tena:

p=m/Vp= = olem®

4) Pe3ynbTaThl N3MEPEHUI BRIYMCICHUH 3aHECUTE B TAOIUILY 1.

AHaJIM3 JKCIIEPUMEHTA U €ro pe3yJIbTaTOB

1. Bocnosip30BaBIIMCh TaONHMIAMH TUIOTHOCTEH, ONPENENUTe Ha3BaHHE BELIECTB, W3 KOTOPBIX
M3TOTOBJICHBI HCCIIEAYEMbIE TeJa, N3aKOHYNTE3aroTHeHneTao . 1.

2. Cdopmymupyiite BbIBoJ. He 3a0ympTe ykazaTh; 4TO BBl ONPEICISUIM B XOJE BBINOJHEHUS PaOOTHI,
KaKue pe3yNbTaThl MOJyYHiIH, Kakiue (aKTOpbI MOBIHSIIN Ha TOYHOCTh PE3yJIbTaTOB.

BeiBon.  CerogHs B XoA€  BBINOJNHEHWsT  JaboparopHOM  pabOTBI  sI  OMpPEAEIsI




B pe3ynbTare g BBIAICHUIL, YTO

2 rpynna

(B KOMIILIOTEPHOM BapHAaHTe)

Hcnonvzyemcea npozpamma «Jlabopamopmusie pabomot no ¢uzuxe \Virt-lab-physics»
[IpemnoxuTecnocobonpe e IeHUSIIIOTHOCTHTBEPAOTOTEIaHESIPABUITLHOH (DO PMEI:

Xona padoThI:

3ananmue 1.

HN3mepenue macchl TeJia.

1. C momoI111b10 BECOB OTPEEIUTE Maccy napadmHOBOW CBeUH U OOJITA.

2. TlogymaiiTe, Kak MOKHO B3BECUTbH MAIIMHKY WJIN JPYTrOM TSDKEIIBI TPeIMET.

3. Omnpenenute Maccy MalluHKY.

4. Pe3ynbTaThl BEIYUCICHUN 3aHECUTE B TAOIUILY.

3ananue 2.

Onpenesienue 00bemMa TBEPAOro Teja

1. Onpenenute LeHy AeNEHUS U3MEPUTEIBHOTO WJIUH/IPA.

2. Onpenenute HaYAJIBHBIA 00bEM KUIKOCTH B IHHApPE VO.

3. IloxBeckTe mepBOE TENO HA KPIOYOK U MOJHOCTHIO MOTPY3HUTE €T0 B KUIKOCTb.

4. OnpenenuTeoObEeMIKUIKOCTUCTIOTPYKCHHBIMBHEETEIIOM V7.

5. Berauciure 00beM tena V,,.

6. 3anuImuTe pe3yabTaThl B TaOJIHUILY.

3ananmue 3.

Onpenenenue NJIOTHOCTH TeJia

1. Tlo n3BecTHOM opMyIie BBIYUCIUTE TIIIOTHOCTH TEJL.

2. Ucnonb3ys TaOnuITy MIIOTHOCTEH, ONIPEISTUTE BEIIECTBA, U3 KOTOPBIX CAEJaHbI Tea.
3. 3anonaKTE TAOIUILY 2.

3apanue 4.

CpaBHUTE NOJYYEHHYIO INIOTHOCTH YKEJIE3HONW MAIIMHKU ¢ TAaOJWYHBIMU 3HAYECHUEM TUIOTHOCTH JKele3a.
[To3BossieT U naHHBIH CIIOCOO ONpeNeauTh IJIOTHOCTH BEIIECTBA, U3 KOTOpPOoro oHa caenana? [louemy?
ITonBenenne UTOroB ypoka

JladopaTopHas padora Ne 3: U3mepeHue MOBEPXHOCTHOIO HATSIKEHUS KHIKOCTH.

Heab: onpenenutbkodhGUIHEHTIOBEPXHOCTHOTOHATKEHUSBOABIMETOIOMOTPBIBAKAIICT.
OOGopyaoBaHme: cocy/ C BOJIOH, y3Kasi TpyOKa, cOCyl AJisi cOOpa Kamelb, BECHI.
Teopusi.
MonekynbImoBepXHOCTHOTOCIOSKUAIKOCTHO0J1aJat0 TH30BI TKOMITO TEHIIMATTBHOMIHEPTUUTIO CPABHEHHIO
COHEPIUEHUMOJIEKYJI, HAXOAALIUXCS BHYTPU KUIAKOCTH
Kak u nrobas MexaHuyeckash CHCTeMa, TOBEPXHOCTHBIA CIION JKUIKOCTH CTPEMUTCS YMEHBIIHTH
MOTEHIIMATBHYIO SHEPTHUIO U cokpamtaetcs. [Ipu aTom coBepiaercs padota A:

[z 6 — K09 BHUIHEHT IOBEPXHOCTHOTO HAaTsDKeHnMs. Eauanipt msmepenust [ix/m? wmm H/m

A st

AS !
rae F —CI/IHaHOBerHOCT HOI‘OH&T)DKCHI/IH, | —J[JINHar paHI/IL[LIHOBerHOCT HOT'OCJIOSIKUAKOCTH.

[ToBepXHOCTHOE HATSHKEHHUE MOXKHO OIPENeNATh Pa3NIu4YHbIMM MeTojamu. B maboparopHoii pabote
HCIIOJIb3YETCSI METO OTPhIBA KalleJIb.



OnbBIT OCYIIECTBISIFOT CO IITIPHUIIOM, B KOTOPOM HAXOJMUTCS HCCIeAyeMasi KUIKOCTh. Haxumaror Ha
MOPIIEHb MIMPUIA TaK, YTOOBI U3 OTBEPCTHS y3KOTO KOHIA IIMpHUIAa MEIJICHHO mananu karum. [lepen
MOMEHTOM OTpPBIBA KAIUTU CHJIA TSKECTH Fipope=Myann J paBHA CHIIE MOBEPXHOCTHOTO HATSDKEHUS F,
rpaHuiia cBOOOHON MTOBEPXHOCTH—OKPYKHOCTD KaIljIn
l=7r'dxamu

CnenoBartenbHoO, .

Jzﬁz—mwgg
! o

Naxouy

OnbIT moxassisaer, ato d Kanu =0,9d,rze d —AMaMeTp KaHajla y3KOTr0 KOHLA IIIIpUIIa.

Maccy Karim MOXHO HalTH, TOCUUTAB KOJMYECTBO Kalelsb N U 3Hasi MacCy BCEX Kalesb m.

Macca kamnenb m OyaeT paBHa Macce >KMJIKOCTH B HINpulle. 3Has 00beM >KMJIKOCTH B Impuie V u
IUIOTHOCTH JKUJIKOCTH P MOKHO HAaWTH Maccy M =p" 14
Xoa padoThl.



JladopaTopHas padora Ne 4: Onpenesenne yaeJbHON TEIVIOEMKOCTH BellleCTBA.

1. Ileab J1aGopaTOpPHOIi paGOThL, 00bEKT HCC/IeI0BAHNUS, IPHOOPLI H MATEPHAJIbI
Tema cero HsIIHETO 3aHATHS MOCBAIICHA TOMY, KAKUM 00pa3oM MOXHO OTPEACTHUTH YACTbHYIO
TEIUIOEMKOCTh BEIIIECTB, a OTIBITHBIM yTeM, T. e. Ha MIPaKTHKE.
KoHKpeTHOMBIpacCMOTPUMOTIPEIEIEHUETEIIIOEMKOCTHHAIIPIMEPETBEPAOTOTEIa—
METAJUTMYECKOTO (JIATYHHOTO) LIHJIMHPA.
Llenv pabompl: ONPEAETUTD YACIBHYIO TEIUNIOEMKOCTh METAJUNTMYECKOTO [AIHHIIPA.
Obvexm ucciedoganus: TATYHHBIN AJIHH]ID, TIOBEIICHHBINA Ha HUTH.
IIpubopv mamepuanvl: METAIUTMYECKUNA IIMITUHAP Ha HUTH (pHC. 1), cTakaH ¢ ropsyel u cTakaH
C XOJIOJHOM BOJIOH (puc. 2), 1Ba TepMomMeTpa (puc. 3), Becsl (puc. 4), kamopumetp (puc. 5).

\————_‘;‘
i ! " Q. v
1 AL -—
-t s 5 AAY »
Puc. 1. Metammmueckuvinmnuuaap Puc. 2. CrakancBopoi Puc. 3. TepmomeTp

Puc. 4. Becnl Puc. 5. Kanopumerp

2. Xo/1 pa6oTbl
1. ITomecTuM METAIIIMYECKUI LIMJIMHJIP B CTAKaH C TOpsAYE BOJOM U U3MEPUM TEPMOMETPOM €€

temnepatypy. OHa OyJeT paBHATHCS TeMIepaType LWIMHJIPA, T. K. 4epe3 ONpeeseHHOE BpeMs
TeMIepaTypbl BOJbI HUJIMHAPA PaBHIIOTCS.

2. 3aTeM HalbeM B KaJOPUMETP XOJIOJHYIO BOJLY U U3MEPHUM €€ TEMIIEPATYPY.

3. Ilocne 3TOro NOMeCTUM NPUBSI3aHHBIA HA HUTKE HWIMHIAP B KAJIOPUMETP C XOJOJHOW BOAOM
U, IOMEIIMBasg B HEM BOJY TEPMOMETPOM, H3MEPUM YCTAHOBMBIIYIOCS B pE3yJbTare
TEII000MeHa TeMIIepaTypy .

3. O0padoTKA JaHHBIX M BbIYHCIECHHE PE3YIbLTATA

N3mepeHHas ycTaHOBHUBILIAACS KOHEUHAs TEMIEPAaTypa B KaJOPUMETPE U OCTAJIbHBIE JaHHBIE
MO3BOJIAT HAM pPAacCUMUTATh YACIbHYIO TEIJIOEMKOCTh MeETalljla, M3 KOTOPOTO H3TOTOBJIEH
HWIHHAP. BRIYUCIATE UCKOMYIO BETUYHHY MBI OYZE€M HUCXOJS U3 TOTO, YTO, OCTHIBAS, IMIIUHID
OT/JA€T POBHO TaKOE€ € KOJIMYECTBO TEIUIOThl, YTO M IMOJy4aeT BOJAa IpPU HArpeBaHHM,
MIPOUCXOIUT TaK Ha3bIBAEMBIN TETIOOOMEH.



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

CoOTBETCTBEHHO IIOJydaeM CleAyloliue ypaBHeHMs. J[[ins HarpeBa Boabl HEO0X0IUMO
KOJIMYECTBO TETUIOTHI:

Q, =cymy(t— tlj’ re:

T
€1 ™ ynenbHas TEMI0EMKOCTH BOABI (TabIHMdHAs BETMUUHA), ¥°C;

1™ Macca BojIbl, KOTOPYIO MOKHO OMPE/IEHTh C TIOMOIIBIO BECOB, KT

£~ xoneunas TeMIeparypa BOAbl U IWIUHAPA, U3MEPEHHAs ¢ IOMOIIbIO TEPMOMETPA, oC
1 ~ navanbHas TeMIepaTypa X0JI0JHON BOIbl, U3MEPEHHAs C IIOMOIIIbI0 TEPMOMETPA, oC,

I[JI?I OCTbIBAHUA MCTAJNIMYCCKOTO MUJIMHAPA BBIACIIUTCA KOJIMYCCTBO TCIJIOTHI:

Q; = cmy(t; — ‘-L], re:

€2 7 ynenpbHas TEMIO0EMKOCTh METAJLIA, U3 KOTOPOTO H3rOTOBIEH MUIMHAP (MCKOMAs BETMUYMHA),

™

kr-oC:
)
M1 ™ Macca IMIMHAPA, KOTOPYIO MOKHO OMPEJIENHTh ¢ TOMOIIBIO BECOB, KT
2 ~ remmeparypa ropsuell BOBI M, COOTBETCTBEHHO, HAUAIbHAS TeMICpaTypa LWIHHIDA,

M3MEpEeHHas C MOMOIIbBI0 TEPMOMETPA, 0C;

t C

~ KOHeYHas TEMIEPaTypa BObI ¥ IWINHAPA, H3MEPEHHAS C OMOIIBIO TEPMOMETpa, .
3ameuanue. B ob6eux ¢opMmynax Mbl BblUMTAaEM W3 OOJbIIEH TemmepaTypbl MEHbBIIYIO JUIs
onpeieNieHus OJOKUTEIbHOTO 3HaYSHHS KOJTMYECTBA TEIIOTHI.

Kak Obu10 yKa3aHO paHee, B IIpolecce TeI000MeHa KOJIMYECTBO TEIUIOTHI, MOJy4€HHOE BOJIOH,
PaBHO KOJIMYECTBY TEIIOTHI, KOTOPOE OTAAT METALIMYECKHH LIUIUMHIP:

@ =Q;=cy my-(t—t)) =c,-my-(t; _t),
CrnemoBarenbHO, yelbHAs TEIIOEMKOCTh MaTepraia UIHHIpa:

_ cymy (t—ty)

-

. my(ty — t)

[TonydyeHnsie pe3yabTaThl B JII000H jgabopaTopHOil padoTe ymoOHO 3amuchiBaTh B TaOJUILY,
IpUYeM MPOBOJUTH ISl TOJNYYCHHS YCPETHEHHOTO MAaKCHUMAllbHO TOYHO MPUOIMIKEHHOTO
pe3ysbTaTa HECKOJIbKO U3MEPEHHI U BRIYMCIICHUH. B Hamem cirydae Tabiuia MOXeT BBITIISICTh
MPUMEPHO CIIAYIOIUM 00pa3oMm:

Macca Boasl B | HauannHas Macca nununaapa | HauansHas Kouneunas
KaJOpUMETpE TeMIueparypa TeMneparypa TeMmieparypa
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Bv1600: BRIYHMCIIEHHOE 3HAUEHUE YACTHHOM TEIIOEMKOCTH MaTepraia HUInHApa wr- 0

CeromHss MBI pacCMOTpENM METOAMKY MpOBeIeHHUs 1ab0opaTopHON pabOThl MO HM3MEPEHUIO
yIEIbHOU TEIIOEMKOCTU TBepJoro tena. Ha ciemyromeM ypoke Mbl TOTOBOPUM O BBIJCIICHUH
SHEPTrUH NPU CTOPAHUHU TOIUIMBA.

JladopaTopHas padoraNe 5: U3ydyenune koJjie0aHuil MATEMaTHYeCKOr0 MasiTHHKA.

Ilenv pabomour. Obopyoosanue

Ilesb: BBISACHUTH, KaK3aBHCUTIIEPHOMYACTOTACBOOOIHBIXKOIE0aHUMATEMAaTHYECKOTOMAsTHHU -
KaOTETrO/INHBI.

O0opynoBanme: mraTuB ¢ My(TOil U JTaNKoil, MapuK C HUTHIO, CEKYHIOMED.

Jlnst BeIOIHEHUsT paboThl HaMm noTpedyercs Tabnuma. Tabmuma OyneT cocTosITh U3 CIeIyIOIuX
qacreil:




BenmurHa \Ne 1 2 3 4 5
JuHA (CM) 5 20 45 80 125
YUCIIOKOIe0aHn 30 30 30 30 30
Bpems (¢) 13,2 26,59 40,32

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

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

Bo-nepBbIX, HY’)KHO OIIPEIEIUTh KOJIMYECTBO IKCIIEPUMEHTOB. B nanHOM cirydae ux 5. ITo Bep-
THUKAJIM 3alFCaHbl T€ CaMble BEJIMYMHBI, KOTOPBIE MBI OyJeM H3MepsaTh. B mepByro odepenb
JUIMHA CaMOT0 MasTHWKa B caHTuMeTpax. Crenyromas BeIHIMHA—KOJIUYECTBO KOJICOaHUH.
Hanee, monHoe Bpemsi kosiebanuid. Creayromiue a8e rpadbl—3TO NePUoOa KoJaedaHU i, KOTOPBI
M3MepsieTCs B CEKyHAax, i yactora B ['11. OOpaTuTe BHUMaHKE, 9YTO MBI 3apaHee 3alucaln T¢ Be-
JUYHHBI, KOTOPhIE OyJeM HCIIOJh30BaTh. B MepByl0 odepeab 3TO JUIMHA HUTSHOTO MAasTHHKA.
Hauvanenas nnuHa: 5 cM—5TO Oo4eHb KOpOTKMU MadartHuk. Jlansmie, 20, 45, 80 u 125. Yucao
KoJiebaHuii Mpl Oy/IeM UCIOJIB30BaTh NocTosiHHOE. DT0 30 Konebanuii. B kaxxmom skcniepumen-
T€ MbI OyJIeM Ucnob30BaTh 1o 30 KoneGaHmil.

Ilposeoenue cepuu IKcnepumenmos

CobepeM dKCIIepUMEHTAITEHYIO YCTAHOBKY. Y CTaHOBKA COCTOUT W3 IIapWiKa Ha HUTH. HUTH mpo-
JIepHyTa 4yepe3 JAaCTUK. DTO CHeNaHO AJIs TOTO, YTOObl MOKHO ObUIO PEryJIupoBaTh €ro JJINHY.
OO6paruTe BHUMaHUE, YTO CaM JIACTUK YKPEIUICH B JIAMKe IITaTHBA.

Puc. 1. I'py3uk Ha HUTH, 3aKPETJICHHBIN B IITATUBE

Jlnst u3MepeHus JUIMHBI OyZIeM MCIIOJIb30BaTh JIMHEWKY U cekyHaomep. Mtak, Mbl oTcuntanu 30
Kose0aHuN U BpeMsi, KOTOPOE Mbl 3apEeTUCTPUPOBAIIM, OKa3anoch paBHBIM 13,2 ¢. 3aHOCUM 3TU
JaHHBbIE B TaOJHMIly W MOXEM IMpHCTyNaThb K pacdyeTaM Iepuojia W 4YacTOThl KoJieOaHUil.
Crnenyroomuil mar: ypenuuuBaeMm JIMHY MasTHUKa 10 20 cMm. M Bech sKCepUMEHT MOBTOPsieM
cHaudasia. BHOBb pe3ynbTarhl 3aHOCHM B Ta0nuily. MTak, mpoBest HallU SKCIIEPUMEHTHI, MBI T10-
JTyYUIIH KOHEYHbIE PE3YNIbTAThl U 3aHECITU UX B TAOIUILy.

BENUYMHA s 1 2 3 4 5
AnuHa (cm) 5 20 | 45 | 80 | 125

yucno konebanun| 30 | 30 | 30 | 30 | 30
Bpems (c) 13,2 |26,59|40,32
nepuoa (c) 0,44 |10,886|1,344

yacrtorta (y) 2,27 (1,128|0,744

OOpatuTe BHUMaHKE, KOT/1a JUIMHA MasiTHUKA COcTaBlsia 5 cM, 30 konebaHuii MPOIILIH 32 BpeMs
13,2 c. Ilepuon xonebanuii cocraBun 0,44 c, a yacrora 2,27 I'n.



Cnenyromuit pesynbTat: Te ke 30 kosebaHuid, H oJJMHa MasTHUKA Obuta yxke 20 cMm. B atom
cllydae YBEJIMYWIOCH BpeMs Kojebanuii— 26,59 ¢, a nepuoxa konebanuii cocrasun 0,886 c. Ya-
CTOTa YMEHBIIWIACh MMOYTH B 2 pasa, oOpatute BHuManue: 1,128 I'u.
Ecnu MBI HOCMOTpPUM Ha TPETUH pe3yibTaT, TO YBUIMM, YTO JUIMHA MasTHHKA eIe OoJbIe, Ie-
pHuoJ cTan OoJblle, a YacTOTa YMEHBIIMJIACh €IIe Ha HEKOTopoe 3HadeHue. Clieayrommii, 4eT-
BEPTHI W TMATHINA, MOCTapalTech MOcYUTaTh camMu. OOpaTHTEe BHUMaHWE HA TO, KaK IPU 3TOM
Oy/eT MEHATHCS IEPUOJT M YacTOTa KOJIeOaHUI HAlIeTo HUTSIHOTO MasTHUKA.

Buieoown

MOHO caenaTh BBIBOJ: C YBEITMUYCHUEM JITTMHBI MAATHUKA YBEITUUMBACTCS MEPHO] KOJeOaHUI 1
YMEHBIIAETCS YacTOTa. XOTEJIOCh ObI, YTOOBI YETBEPTHINA U MSATHIN OIBITHI BBl IPOJIEIAIN CAMU U
yOeIMIINCh, UTO BCE JICHCTBUTEIBHO TaK, KaK MBI IOJYYHIIM B HAalIUX ombITax. Ha sTom nabopa-
TOpHasi paboTa 3aKaHYMBAETCSI, HO €CTh JOTOJHUTENIbHAS YacTh K JIA0OpaTOPHOU paboTe — /ajb-
HelIIee uccie10BaHue KoJeOaHuii.

Tounasa mamemamuyecKkasn 3a86UCUMOCHb NEPUOOA O ONTUHBL

MartemMaTH4ecKasi 3aBUCMMOCTb MKy AJITUHONH MAaSTHUKA U MEPHOAOM KoJiedaHuii
JlomomHuTEeNbHAS YacTh Ja00OPAaTOPHON PaOOTHI 3aKITFOYAETCS B TOM, YTOOBI JIyUIII€ ONPEACIIUTh
B3aMMOCBSI3b MEPUOJAA KOJIe0AHUN U JUTMHBI HUTSIHOTO MasTHHKA. JTa 3aBUCHMOCTH JIOJDKHA
OTIPENeNATHCST MaTeMaTHIeCcKH. L[eb JOTOMHUTENPHOTO 3aIaHUsI B TOM, YTOOBI BBISIBUTH MaTe-
MaTHYECKYI0 3aBHCUMOCTh MEXKIY MEPHOAOM W JITMHOW MasTHHKA. Kak 3To MOXHO crenats?
HyXHO paccMOTpeTh OTHOIICHHE MEPHOA0OB KoJIedaHMii MasTHUKA U OTHOUICHHUE JUTWH MasTHHU-
ka. [TocMoTpuM Ha TabIUIly, KOTOPYIO UCTIOIB3YyEM, U OOCYIUM T€ BEIMYHUHBI, KOTOpbIE OyaeM
TyJa 3aHOCHUTb.
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B nepBoii yacTi MBI pacCMOTPUM OTHOIICHHE MEPHOJIa U3 BTOPOTO OMbITA, KOT/1a JJIMHA MasiTHU-

ka cocraBisia 20 cMm. OTHouieHHe MbI OyJeM HUCKaTh K MEPUOAY, KOTOPBIN MOJIY4MIIH, KOTAa

JUIMHA MasATHUKA cocTaBisia 5 cM. OTHOIIEHHE caMUX JUTMH Mbl PACCMOTPUM B HIDKHEH CTpOKE.
7y

. T .
I/ITaK, B BCPXHCH CTPOKE OTHOIICHHUC IICPHOI0B 1 , B HDKHCH CTPOKC OTHOLICHUC IJIMH MasiT-

-
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HuKka ! .Bce HeoOXonuMble JaHHBIE MBI BO3bMEM M3 Mpenpiayiiei Tadnumpsl. OOpainaio Baiie
BHHMMaHUE, YTO 3TH BBIYMCIICHUSI B HEKOTOPBIX CIIyYasiX MOJydaTcs NPUOIMKEHHBIMU, HO 3TO 3a-

BHUCHUT YK€ OT YUCTOTHI DKCIICPUMCHTA. Ecnmn M1 06paTI/IMC$I K HepBOﬁ CTPOKE, TO YBUJAUM, YTO

o
=2
BO BCEX AKCIIEPUMEHTAaX OTHOIICHUE TMIEPHOOB OYIET COCTABIIAThH CICAYIONIYIO UDpPyY =
L., 5,
i £
: : pa3a. A jajnee — OTHOIICHHUE JIJTMH MassTHUKOB. OOpaTHTe BHUMaHUE, B TICPBOM

cllyyae 3TO oTHouleHue paBHO 4, T.e. 20/5. Bo BTOopoM ciyyae — 9. B tperbem cimyuae — 16.
Bunno cpasy, kak OyayT cBsizaHbl 9TH BenuuuHbl. [TocMoTpuTe, B nepBom cityuae y Hac 2 u 4. B
apyrom ciydae —3 1 9 u 1. a. JlenaeM BBIBOA O TOM, YTO MepHO/] OyJeT NPONOPIHOHATICH KOPHIO
KBaJIpaTHOMY U3 JUIMHBI MasiTHUKA. DTy 3aBUCUMOCTb Mbl MOKEM HCIIOJIb30BaTh B JAAJbHEHNILIEM

JUIS aHAIU3a OJ00HBIX KOJIEOaHUIA:




TO, YTO MBI Ha6moz[am/1, KOraa OTHOIICHUC MCPUOA0B B KBAAPaTC paBHO OTHOIICHHIO JJIMH Ma-

STHUKA. 13 3TOr0 Cciienyer, 4To NEPUO] Mbl MOKEM 3aIKUCATh KaK o \"E
Jpyrumu ciaoBamu, €CJIM Mbl YBEJIMUMBAEM JJIMHY MasiTHUKA B 4 pa3a, TO MEPUO/] YBEIUYUTCS B

2 paza. Ecnu yBenuuuMm JUIMHY MasiTHUKA B 3 pa3a, TO YBEJIMUUTCS [IEPUOJ] B “E pa3. ut.1. B
3TOM M 3aKJII0YAETCS Pe3ysbTaT JJa00paTOPHOM pabOTHI.

2. BAPUAHTBI OHEHOYHBIX CPEACTB

B srom pasnene HeoOXOAMMO NPEACTaBUTh KOMIUIEKT 3aJaHHM, pa3paOOTaHHBIA MO
COOTBETCTByIOIIEH y4yeOHOW aucuumiuHe. Ilpu  pa3paboTke OLIEHOYHOTO  CpEICTBa
PEKOMEHAYETCS BOCTIONb30BaThCs IPEICTABICHHBIMU HI)KE MAKETaMU OLIEHOYHBIX CPEJICTB.

KoMmiekT MakeToB OLEHOYHBIX CPEJICTB JUIsl OLIEHKH C(HOPMHPOBAHHOCTH 3JIEMEHTOB
o0umx U mpoeCCHOHANBHBIX KOMIIETEHIIMI MO BUAY MPO(ecCHOHANbHON NESTENIbHOCTH C
HCIO0JIb30BAHMEM PA3INYHbI (HOPM MPUBEIEH HUXKE.

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE

YYPEXKJIEHUE BbICHIEI'O OGPA3OBAHI

«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIN SKOHOMWYECKHUM

YHUBEPCUTET»

Onenka

TpeOoBaHMs K 3HAHUAM
(Oonucams oyeHKy 8 COOmMEemcmeaul ¢ KOMIemeHYuaMuy, NPUBa3ams K
oucyuniute)

«OMIUYHO)

OI_IeHKa «OTJIMYHO» BBICTABIICTCA CTYACHTY, €CJIU OH FJ'IY6OKO U IIPOYHO
YCBOUII HpOFpaMMHHﬁ MaTcepHrall, UCUCPIIbIBAOLIIC, ITOCICA0OBATCIbHO, YCTKO
n JOI'n4CCKU CTpOﬁHO €ro usjiaracTt, ymeeT TCCHO YBA3bIBATH TCOPHIO C
HpaKTHKOﬁ, CBO6OI[HO CIIpaBJIC€TCA € 3aJadaMu, BOIIpOCAMU U APYrUMU
BUAaMH IIPUMCHCHUA 3HaHPII>i, IpuueM HC 3aTpydHACTCA C OTBCTOM IIpU
BUJIOU3MCHCHUU 3aﬂaHHﬁ, HCIIOJIB3YCT B OTBCTC MATCpHUAJL MOHOFpaq)quCKOﬁ
JIATCPATYpPBI, TMPABUIIBHO 00OCHOBEIBAET IIPUHATOC PCHICHUC, BJIAACCT
Pa3HOCTOPOHHUMH HABBIKAMH WU IPUEMAMU BBITIOJIHCHUSA ITPAKTUYCCKUX 3a4a4.

«xopouto»

OI_IeHKa «XOpOHIO» BBICTABJIACTCS CTYACHTY, CCJIIM OH TBEPAO 3HACT MATCpHUal,
T'paMOTHO W TI0 CYHICCTBY H3JIara€T ¢€ro, HE MOOIMYyCKad CYICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, NPAaBUIIBHO IMPUMCHSACT TCOPCTUUCCKUC
MOJIOKCHUA IMIpU PCHICHUN MPAKTUYCCKUX BOIPOCOB W 3aJad, BJIAJACCT
HGO6XOZ[I/IMLIMI/I HaBbIKaMU U IPpUEMaMH UX BBITIOJIHCHUS.

«y00871emeo
PUMENbHOY

OI_IeHKa «YHOBJICTBOPHUTCIIBHO» BBICTABIIACTCA CTYACHTY, CCJIIM OH HMCECT
3HAHUSA TOJIBKO OCHOBHOI'O MaTcpurajia, HO HC YCBOHUII €TI0 ,Z[eTaJ'Ieﬁ, JAOITYyCKacT




HETOYHOCTH, HEIOCTaTOYHO NpaBUJIbHbIE (DOPMYTUPOBKH, HAPYIICHUS
JIOTUYECKOW IIOCIEN0BATEIILHOCTH B M3JI0KEHMH IPOIPAaMMHOIO MaTepuala,
WCHBITHIBACT 3aTPYAHEHUS TPU BBIIIOJHEHUN PAKTHYECKUX PaOOT.

«Hey00e81ema
OpUMENbHOY

OreHKa «HEYAOBICTBOPUTEIHHOY» BBICTABIISIETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTEBPHON YacTH MPOTPAMMHOTO MaTepuaja, IOIYCKaeT CYIICCTBCHHBIC
OMMOKH, HEYBEPEHHO, C¢  OOJIBIIUMHU  3aTPyJHCHHUSIMH  BBITIOJHSCT
npakTudeckue paboTel. Kak mpaBuio, OICHKA «HEYIOBJICTBOPUTEIIEHOY
CTAaBUTCS CTYyJIEHTaM, KOTOpblE HE MOTYT TPOJOJDKUTh oOOydeHune O0e3
JIOTIOTHUTEIHHBIX 3aHSATHH 10 COOTBETCTBYIONICH NUCITUTUIHHE.




