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MHACIIOPT

komiuiekTa KOC no yuyeoHoii aucuuniune «EcrecTBo3HaHue»

1.1.00mme noJio:keHus

KonTpoasHo-onenounsie cpeacrsa (KOC) npeanasHaueHsl JUist KOHTPOJIS U OLEHKU
00pa3oBaTeNbHBIX JOCTH)KEHUI 00yUJaIOMIMXCs, OCBOMBIINX MPOTpaMMy Y4eOHOW JUCIUTUINHBI
EcrecTtBo3Hanue

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

KOC pa3paboTanbl B COOTBETCTBUH C:

obpazoBarenbHoOi mporpammoit CITO mo criermanbrocTH 38.02.03 «OmnepanmonHas qesTelIbHOCTD B

JIOTUCTHUKE)

1.2.Pe3yJ’leaTbl 0CBOCHUS TUCHUIIMHBI, IIOJJICKAIUE IIPOBEPKE

Pe3yabTaTsl HaumenoBaHue 3jieMeHTa yMeHMI/3HAHUH « XHUMUSD»
o0yueHust
(ocBOEHHbBIE
YMEHHUs,
YCBOCHHBbIE
3HAHUA)
Vi — Ha3bIBATh: M3yYEHHBIE BEIIECTBA 110 TPUBUAIBHOW MIIM MEXIYHAPOIHON
HOMEHKIJIATYPE;
v2 — OIPENENATh: BAICHTHOCTh U CTENEHb OKHCIICHUS XMMHUYECKHX DJIEMEHTOB, THII

XHUMHUYECKOM CBS3H B COCAUHCHHUAX, 3apsaa HMOHA, XapakKTEep CpPEaAbl B BOAHBIX
pacTBOpax HCEOPraHUYCCKUX HW OPraHuYCCKHX COG,Z[HHGHPIﬁ, OKHCIIHUTCIIb U
BOCCTAaHOBUTEIIb, IPUHAMJIC)KHOCTh BEIICCTB K Pa3HbIM KilacCaM HEOPTraHUYCCKUX
U OPraHu4CCKHuX COCHHHGHHﬁ;

V3 —  XapaKTepu30BaTh: OJEMEHThl MaJbIX IEPUOJOB IO HX IIOJOKECHUIO B
[Tepuognueckoit  cucreme JI.1I. MenneneeBa; oOmme XUMHUYECKHE CBONCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHUX M OPraHUYECKUX
COCIMHCHUH; CTPOCHHE U XUMHUYECKHUE CBOMCTBA M3YUYCHHBIX HEOPTaHUYECKUX H
OPraHUYECKUX COCITUHCHHM;

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

V4 .
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW peaKklIUd U TOJOXKEHUS XUMHYECKOTO
paBHOBECHS OT PA3IUYHBIX (PAKTOPOB;
Vs — BBIMOJTHATh XUMHUYECKUI SKCIIEPUMEHT I10 PACIIO3HABAHHUIO BAXKHEUIITHX
HEOPraHUYECKUX U OPraHUYECKUX COEIMHEHH;
— TPOBOJAUTBH: CAMOCTOSTENBHBIM TOWCK XHUMHYECKOH HHpOpMaIUU ¢
WCIOJIb30BAHMEM  Pa3JMYHBIX HUCTOYHUKOB HAYYHO-TIOMYJSPHBIX  M3AaHUU,
Vo6 KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHEeTa; UCII0JIb30BaTh KOMITBIOTEPHBIE

TCXHOJIOTHH 1A O6pa6OTKI/I H 1nepcaadyun XUMHYECKOMN I/IH(I)OpMaI_[I/II/I n cc
IpCACTaBJICHUA B PA3JIMYHBIX (I)OpMaX;

N — CBSI3BIBATh U3YUYEHHBIH MaTepHall CoO CBOeH Mpo(ecCHOHANBHOMN NesTeIbHOCTbIO;




V8

— peliaTh: pacueTHbIE 33/1a41 [0 XUMUYECKUM (POPMYIIaM U YpaBHEHHSIM.
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— pOJIb XUMHHU B €CTCCTBO3HAHNU, €C CBA3b C APYIMMHU CCTCCTBCHHLBIMHU HAYKAMU,
3HA4YCHHUEC B ’)KU3HU COBPCMCHHOI'O O6H.[€CTBa;

32

— BaXHEWIIME XUMHUYECKUE MOHATHS: BEIIECTBO, XMMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJ, MOH, pajuKal, aJJOTPONMs, HYKIUIbl U
M30TOMNbI, aroMHbBle S-, P-, d- - opOutanm, XxuMuYeckas  CBs3b,
ANIEKTPOOTPHUIIATEIIEHOCTD, BAJICHTHOCTh, CTEIEHb OKHUCICHHS, THOPHUIM3AIHS
opOuTanel, NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
MOJIIDHBIT 00BEM  ra3000pa3HBIX BEIIECTB, BEHIECTBA MOJIEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHHS, KOMIUIEKCHBIE COCJMHEHUS, TUCIIEPCHBIE CHCTEMBI,
WCTHHHBIE PAcTBOPHI, JJIEKTPOIUTHYECKAS TUCCOIMAINS, KHCIOTHO — OCHOBHEBIC
peaknuu B BOJHBIXPACTBOPAX, THUIPOJIM3, OKHCIEHHE U BOCCTaHOBJICHUE,
AIIEKTPOJIM3, CKOPOCTh XHMHYECKOH pEaKIWW, MEXaHW3M pEeaKlWHu, KaTallu3,
TEIIOBOM 3(h(dEKT peakiuu, SHTAIbNHS,  TemloTa oO0pa30BaHUs, JHTPOIUS,
XMMHMUYECKOE 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 3aKOHBI XHMMHH. 3aKOH COXpaHeHI/ISI MacCChl BE€HIICCTB, 3aKOH
MOCTOSIHCTBA cocTaBa BeniecTna, [lepuonnueckuii 3akon [[.M. Menaeneesa, 3akoH
I'ecca, 3akon ABorazapo;

34

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

35

— KIaccupuKanmuieo W HOMEHKJIATYPYy HEOPraHWYECKUX UM OPraHHYeCKHX
COCAUHCHUH;

36

— IPUPOJIHBIE UCTOYHUKHU YIJIEBOJIOPOAOB, U CIIOCOOBI UX MEepepadOTKY;

37

— BelIecTBa W MaTepuajbl, IMHUPOKO HCIOJIb3yeMble B IPAKTUKE: OCHOBHbBIC
METaJJIbl U CIUIaBbI, rpaduT, KBapl, MUHEpAIbHbIE YIOOPEHUS, MUHEPAJIbHbIE U
OpraHMYecKHUe KHCIOTHI, WIENIOYH, aMMHMAK, YIJIEBOJOPOJbI, (EHOJ, aHWIUH,
METaHOJI, 3TAHOJ, STWICHIVIMKOIb, TIUIEpUH, (GOopMaibAerui, aleTalibIerui,
alleTOH, TIIOKO3a, caxaposa, Kpaxmal, KJIeT4yaTKa, aMHHOKHUCIOTHI, OenKw,
HCKYCCTBEHHbIC BOJIOKHA, Kay4yKd, IUIACTMACChl, JKHUPBL, MblJa U MOIOIIUE
CpeICTBa.

PesyabTaTnl
o0yueHust
(ocBoeHHBbIE
yMeHusl,
YCBOCHHBIE

HaunmenoBanmue 3jieMeHTa yMeHHH/3HAHUN «DU3HKA»




3HAHMSA)

V1

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

v2

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

(GU3MKK K PELICHHUIO 33/1a4;

V3

— YMCTBH BBIIIOJHATh OJSKCIICPUMCHTBI, CIIY>XKallue O6OCHOBaHI/IeM (1)I/I3I/III€CKI/IX
3aKOHOB, TUIIOTE3, TEOPHIL;

V4

— yYMEThb NPUMEHATH OCHOBHBIE TOHSATUS M 3aKOHBl (U3UKH I HAy4HOTO
OOBSICHEHUS SBJICHUI OKpPYXKAIOIIEr0o MHUpA, pa3iuyaTh (aKkThl, NPUUUHBI U
CIIE/ICTBUS;

v5

- YMCThb Ha HaquOﬁ OCHOBE€ N0Ka3bIBaTh CBOC MHCHHUE I10 TEXHUKE BBIIIOJTHCHUA
(U3MYECKOTO IKCIIEPUMEHTA, JIaA0OpaTOpHO pabOTHI;

Y6

— YMGTB paCKpI)IBaTI) pOJ'II) HayKI/I B 3KOHOMHYCCKOM H Ky.]'II)TypHOM paSBI/ITI/II/I
o0111€ecTBa;

v7

— yMEeTh cOOMI0AaTh TPeOOBaHMS TEXHUKH 0€30TaCHOCTH MPH BBHITIOJTHEHUN

(1)I/I3I/IT-I€CKI/IX OKCIICPUMCHTOB;,

V8

— YMETh T'PaMOTHO M OOOCHOBAHHO H3JIaraTh CBOW BBIBOJABI NMPH O(GOPMIICHUH
Ja00paTOPHBIX padOT, MPAKTHYECKUX padoT;

Y9

— yMeTb COOJIOaTh 3aKOHBI SKOJOTHMU 10 COXPAaHEHHWIO PAaBHOBECHS B
OKpY’Kalolllel cpe/ie MpU OCYIIECTBICHUU CBOCH KU3HEACITEIbHOCTH.

31

— CMBICH ITOHATHH: (bmnqecxoe SABJICHUEC, THUIIOTE3a, 3aKOH, TCOPH:sA, BEHICCTBO,
B3aPIMOI[eI>10TBPIC, SJICKTPOMAarHuTHOE I10JI€, BOJIHA, (bOTOH, aToOM, aTOMHOE€ A1apo,
HCOHHU3UPYIOIIUEC U3TTYUCHU, IIJIaHETA, 3BE3/]d, I'aJIaKTHKa, BCGJ’ICHH&H;

32

— CMBICH (DU3MYECKUX BEIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, Cuja, HUMITYIbC,
paboTa, MexaHHUYEeCKasi YHEPrus, BHYTPEHHSIs SJHEPrusi, aOCOJIOTHAS TeMIleparypa,
CpenHsisi KWHETHYeCKas »SHEprus, YacTUIa BEIIeCTBa, KOJUYECTBO TEIIOTHI,
AJIEMEHTAPHBIN AIIEKTPUUECKUM 3aps/;

33

— CMBICT (PM3UYECKUX 3aKOHOB KJIACCHUYECKONH MEXaHWUKH, BCEMUPHOTO TSTOTCHHUS,
COXpAHCHHS SHEPIHH, HMMITYJbCa M DJICKTPHUYECKOTO 3apsiia, TEPMOJIUHAMUKH,
ANIEKTPOMArHUTHOM UHAYKIMH, poTodddekTa;

34

— BKJIJ] POCCUHCKHUX U 3apyOeKHbIX YYCHbIX, OKAa3aBIIUX 3HAYUTEIbHOE BIIUSHUE
Ha pa3BUTHE (PU3HKH;

35

— CBSI3b HAyku (U3UMKUA C JAPYrMMM pas3felaMHM HayKu: XUMHeH, Ouosoruei,
ACTPOHOMHMEH, IKOJIOTUYECKOE OCHOBBI IIPUPOIOTIONIB30BaHM, MaTEMaTUKOM;

36

— COACPIKAHUC MMOHATUIH ((BCCJ'IeHHaH», ((BI/IOC(l)Cpa», 9BOJIIOLUA PA3BUTHA

Bcenennoli;




— TpeOOBaHUS HKOJIOTHYECKOW M MHIMBHUIYaTbHON 0E30MaCHOCTH B OOIIEHUH C

37
OKpYXalollel Cpeiou;
38 — 3HATh OTJIMYHE MOHATUS «TUIMOTE3a» OT MOHATHUS «HAYUHAs] TEOPUSI.
PesyabTaTsl HaunmeHnoBaHue 3jieMeHTa yMeHuii/3Hanui «buonorus
o0yueHust
(ocBOEHHBIE
yMeHus,
YCBOEHHbIE
3HAHUA)
31 — CMBICJI TIOHATHI: KJIIETKA, OPraHu3M, BUJ, S3KOCUCTEMA;
32 — 3HATh POJIb OUOJIOTUHU B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
KapTHUHBI MUPa U MPAKTUYECKOM IeATeTLHOCTH JIFO/ICH;
33 — 3HAaTh CTPOEHUE KIIETKH;
34 — 3HATh OCHOBHBIE CIOCOOBI PA3MHOXXEHHUS OPraHWU3MOB, a TaKXe TNPUUNHBI,
BBI3BIBAIOIIME HAPYIIEHUS B Pa3BUTHH OPTaHU3MOB;
35 — 3HaTh 0COOCHHOCTH HACJIEJICTBEHHON U HEHACJIEICTBEHHON N3MEHUYMBOCTH U UX
OMOJIOTHYECKYIO POJIb B 3BOJIIOIUU KUBOTO;
36 — 3HATh PA3JIMYHbIC TUIIOTE3bI MPOUCXOKICHUS )KU3HUA HA 3EMJIC;
— 3HATh MPU3HAKHU POJICTBA YEJIOBEKA U MIIEKOIIUTAIOIINX, OOIIHOCTh U PABEHCTBO
37 YEeJI0BEUECKHUX Pac;
38 — 3HaTh OCHOBHBIE FKOJIOTHMUYECKUE (PaKTOPbI U UX BIMSAHHUE HA OPraHU3MBbI;
39 — 3HATh MPUHIUIIBI B3aUMO/ICHCTBUS JKUBBIX OPTaHU3MOB U CpPe/ibl OOMTaHMUS,
310 — 3HATh MPaBUJIa IOBEICHUS B MIPUPOIE, OEPEKHOT0 OTHOIICHUS K OMOIOTHYECKUM
00beKTaM (PaCTeHUSIM M )KMBOTHBIM U UX COOOINECTBAM) U UX OXPaHE.
Vi — YMeTb OOBSACHUTH pPOJb OPraHUYECKHMX M HEOPraHUYECKUX BEIIECTB s
KU3HEAEATEIIbHOCTU KIIETKH;
y2 — YMETh ONKCHIBATh MUKPOIIPENApaThl KIIETOK PACTEHUM;
v3 — YMEThb CpaBHHMBATh CTPOCHHME KJIETOK PACTEHUHl M JKMBOTHBIX IO TOTOBBIM

MUKpOIIpenaparam;




V4 — YMEThb II0JIb30BAaTbCA TEHETUYECKOW TEPMHUHOJIOTMENM M CUMBOJIMKOM, PEIIATh
MIPOCTENIINE FEHETUUECKUE 3a]aul;
Vs — yMEThb AHAJIM3UPOBATh M OLEHUBATh PA3JIMYHBIE TUIIOTE3bl IIPOUCXOKICHUS
’KH3HH Ha 3eMIIe;
— YMETb IIPOBOJUTH OMTUCAHUE 0COOEH 0THOTO BHU/A IO MOP(HOIOTHIECKOMY
Y6
KpUTEPUIO;
V7 — YMETb JOKa3blBaTb POJCTBO YEJIOBEKAa W MIJIEKONUTAIOIIMX, OOIIHOCTh U
PaBEHCTBO YEJIOBEYECKUX Pac;
— yMeThb IUIAaHUPOBAaThb COOCTBEHHYIO  JE€ATENbHOCTh JJIS  JOCTHXKEHUSA
V8 IIOCTABJICHHBIX LEJ€H, OpraHu3allMd CaMOKOHTPOJII M OLCHKH IIOJIY4EHHBIX
pe3yNbTaToB;
V9 — YMETh NPaBUJIBHO BECTH ce0sl B MPUPOJIE, OEPEXKHO OTHOCUTHCS K OKpYy’Karolei
cpene;
V10 — yMeTh NpPUHUMAaTh IPABOBBIE BOIPOCHI 3KOJOTUYECKOM OE30MacCHOCTH MpHU
BO3HMKHOBEHUHU HECTAHJIAPTHBIX CUTYALlUH B OKPYXKAIOIIEM MHpE.
OK1 — MOHMMATh CYIIHOCTh W COIMAJIbHYIO 3HaYUMOCTh CBOEH Oyaymiei mpodeccuu,
MPOSIBIATH K HEW YCTOWYNBBIN HHTEPEC;
0K — OpPraHM30BbIBaTh COOCTBEHHYIO IESTENbHOCTb, BBIOMPATh TUIIOBBIE METOJBI U
CHOoCOOBbI BBIMOJHEHUSI MPO(ECCHOHANBHBIX 3a/1a4, OIeHUBaTh UX 3((HEKTHBHOCTH
1 Ka4yecTBO;
OK3 — MPUHUMATH PEIICHHUS B CTAHJAPTHBIX M HECTAHIAPTHBIX CUTYAIlUSX W HECTH 32
HUX OTBETCTBEHHOCTb;
— OCYILECTBISTh TMOMCK M HCIOJb30BaHHE WHGOPMAaLUU, HEOOXOAUMOW s
OK4 3¢ ()EeKTUBHOTO BBITIOJHEHHS MPOPECCHOHAIBHBIX 3a7ad MPO(EeCcCHOHATLHOTO H
JUYHOCTHOTO Pa3BUTHS;
OKS —  HUCHOJB30BaTh  MH(MOPMALMOHHO-KOMMYHUKATUBHBIE  TEXHOJIOTMH B
npodeccuoHaIbHON 1eATENbHOCTH;
OK6 — paboTaTh B KOJUIGKTHMBE M KOMaHzAE, 3(PPEeKTUBHO O0OLIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, MO TYTHEHHBIMU;
OK7 — OpaTth Ha cebsi OTBETCTBEHHOCTh 3a PabOTy WICHOB KOMaHJbI (ITOJAYMHECHHBIX),
pe3yNbTaT BHINOJIHEHUS 3a/1aHUM;
— CaMOCTOSITENIBHO OIpeAessaTh 3a7aud Mpo(ecCHOHATBLHOTO0 M JIMYHOCTHOTO
OKS8 pa3BUTHS, 3aHUMATbCI caMO0Opa30BaHHEM, OCO3HAHHO IJIAHUPOBATh MOBBHIIICHHE
KBaTM(UKALIHH;
OK9 — OPHEHTUPOBATHCA B YCIOBUSAX YaCTOM CMEHBI TEXHOJOTUN B MPO(HEeCcCHOHATLHOM
NeSITeNIbHOCTH;

1.3. PacnipeniesieHue olleHMBaHUsI Pe3yJIbTATOB 00y4eHHs 10 BUIaM KOHTPoJIs (Pu3uka)

Bujabl arrectanuu

Kon u HanmMeHoBaHMe 3JIeMeHTa YMEHHI WJIM 3HAHUI Texywuii IIpomescymounas
KOHmMpOJlb ammecmayus
Y1 — ymerp TOYHO WH3J1araTb CBOM MBICIH, Jorndecku | KomGuHMpoBaHHOE Konmponvnas

00OCHOBBIBaTh CBOIO TOKY 3pEHMS,
aHAJM3UPOBATh MHEHHsI cOOECEeTHUKOB;
OKO9 — opreHTHUpoBaThCs B YCIOBHIX 4YaCTON CMEHBI

BOCIIpUHUMATL U

3aHAaTue, hpopma
KOHTPOJIS YCTHaA,
orpoc

paboma 6 kouye [
cemecmpa, JI/@
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 CyIIHOCTh ¥ COLIMATIbHYIO 3HAUUMOCTh onpoc
Konmponvnasn

cBoeit Oymymieit mpodeccuu, MPosIBIISTh K HEH YCTONYHUBBIN
UHTEPEC;

OK3 — npuHMMATh pellIeHus: B CTAaHIAPTHBIX U

VHIUBU Ty AJIbHBII
no JiabopaTopHOi
pabote

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

cemecmpa
HECTAHJAPTHBIX CUTYyallUsAX U HECTHU 3a HUX

OTBE€TCTBCHHOCTbD,

Y3 — yMerb BBIIOJHATH DSKCIEPUMEHTHI, chyxkamue | KomOuHupoBaHHOe

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

OK6 — paGoTaTh B KOJUIEKTHBE U KOMaHAE, 3P(PEKTUBHO

001IaThCs ¢ KOJUIETaMH, PYKOBOJICTBOM, TTOTYMHEHHBIMU;

KOHTpOJII  yCTHas,
01poc

paboma 6 koHye 1
cemecmpa, [/D

WH/IWBUIYAIGHBIA | 3auem 6 KoHye 2
[MpakTnyeckas cemecmpa
pabora.
Y4 — ymeTh IpUMEHATH OCHOBHBIE IIOHATHS U 3aKOHBI Kom6unupoBanHoe
. 3aHaTue,popma
GU3UKK 1711 HAyYHOTO OOBSICHEHUS SIBIICHUH OKPYKAIOIIETO
KORTpONsS  ycTHAf, | .
MUpa, pa3inyaTh (HaKThl, IPUUMUHBI U CIEICTBUS; orpoc OHMPONBHAA
WHIWBUIYaJIbHBIN paboma 6 ronye |
OK2 — opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTD, Y cemecmpa, JI/®
BBIOHMPATh THIIOBBIE METOIBI M CIIOCOOBI BBITTOJTHEHHS 3avem 6 KoHye 2
cemecmpa
npodecCHOHANBHBIX 3aJ1a4, OIEHUBATh UX A3()(HEKTUBHOCTD U
KauyecTBO;
VY5 - yMeTh Ha HAyYHOU OCHOBE JI0Ka3bIBaTh CBOE MHeHUeE 1o | KomOuHupoBaHHoe
3aHATHE opMa
TEXHHKE BBINOJIHEHUS (PU3NUECKOT0 HIKCIIEPUMEHTA, » dop Koumponsias
KOHTPOII  YCTHAd, | paboma 6 konye I
1mabopaTopHOit paboTHI; orpoc cemecmpa, [/
OK9 — OpHEHTHPOBATLCA B YCIOBUAX YaCTON CMEHEI Jlaboparopras 3auem 6 Konye 2
N . paboTa cemecmpa
TEXHOJIOTUH B MpoeCCUOHATbHON AATEIbHOCTH;
Y6 — ymMeTh pacKpbIBaTh pOJib HAYKH B SKOHOMUYECKOM U KomM6unupoBanHoe
sausitHe,  opma | Koumponvhas

KYJIbTYPHOM pa3BUTHUHN O6H.[6CTBa;

OKS8 — camocTOSTEIRHO ONPEACIISATh 3aa4u

KOHTpPOJISI yCTHas,
ompoc

paboma 6 konye 1
cemecmpa, /D

NPO(ECCHOHAIBHOTO M JIMYHOCTHOTO PA3BUTHS, 3aHUMAThCS | MHAMBUIYANBHEIH | 3quem ¢ konye 2
caM0o00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATh MOBBIILICHHUE cemecmpa
KBaJIM(DUKALINH;

V7 — ymers cobmonaTth TpeOoBaHus TeXHUKU Oe3onacHoctd | KomGunuposanHoe | Konmponvhas
IIPU BBITMOJIHEHUH (PU3NYECKHUX SKCIIEPUMEHTOB; 3aHATHC, dopma | paboma 6 konye 1

OK7 — Opatb Ha cebst OTBETCTBEHHOCTb 32 pabOTy UJICHOB

KOMaH/IbI (HOI[‘-II/IHCHHBIX), PE3YJIbTAT BBINIOJIHCHU S 3a,[[aHPIfI;

KOHTpPOJISI yCTHaf,
ompoc
WHIWBUIYaIbHbII

cemecmpa, JI/@
3auem 8 KoHye 2
cemecmpa




V8 — ymeTh rpaMOTHO 1 0O0CHOBaHHO U3J1araTh CBOU
BBIBO/IBI TIPU O0(hOPMIIEHUH JTaOOPaTOPHBIX PadoT,
MPAaKTUYECKUX paboT;

OK4 — ocymiecTBasITh MOUCK U UCHOJIB30BAHUE

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,
orpoc

Konmponvnas
paboma 6 koHye 1

WHWBUIYaIbHBII
uHpopManuu, HeoOX0AUMOH 1 3PPEKTUBHOTO TTpakTudeckas cemecmpa, JJ/@
3auem 8 KoHye 2
BBIIIOJIHEHUS IPO(ECCHOHANBHBIX 3a/1a4 pabora.
cemecmpa
podeCcCHOHATEHOTO ¥ TIUYHOCTHOTO Pa3BUTHS;
Y9 — ymeTh coOMI0IaTh 3aKOHBI 3KOJIOTHUH TI0 COXPAHECHUIO KoMOuamMpoBaHHOE
. 3amsTre,  (Gopma
PaBHOBECHS B OKPYXKAIOMICH cpesie TP OCYIECTBICHHH
} KORTPONS  YCTHAR, | koumponsuas
CBOCH XU3BHCACATCIbHOCTH. OIpocC
_ | paboma s xonye 1
OK10 — UCMIOJTHATE BOMHCKYIO 00S3aHHOCTD, B TOM uncne ¢ | WHAMBHAYAIBHBI | .00 00mpng T/
JlaboparopHas
N K 2
MPUMEHEHHUEM TOJTy4eHHBIX PO (ECCHOHATBHBIX 3HAHHM pabota 3adem 6 konye
cemecmpa
(st roHOIIEH).
31 — cMBICK TOHATUH: (PU3UUYECKOE SBIICHUE, THIIOTE3A, KomOunnpoBanHoe
. 3aHsATHE,  (hopma
3aKOH, TEOPHS, BEIIECTBO, B3aUMOICHCTBHE,
KOHTpPOJISI  yCTHa,
3JIEKTPOMArHUTHOE TT0JIe, BOJIHA, )OTOH, ATOM, AaTOMHOE orpoc
= | Konmponvnas
WHIMBUTyJTbHBII
SJIpO, HEOHU3UPYIOIIKE U3TyUeHHUs], IIJIaHeTa, 3Be3/1a
PO, pyIo yi ’ ’ ’ paboma 6 koHye 1
rajaktuka, Becenennas; cpenoit; cemecmpa, /l/@
3ayem 8 KoHye 2
OK10 — ucriomHAT, BOMHCKYIO 0053aHHOCTD, B TOM YHUCIIE C Y
cemecmpa
MIPUMEHEHHUEM MOJIy4YeHHBIX MPO(GECCUOHATBHBIX 3HAHUM
(s roHOIIIEH).
32 — cmbicn (U3MYECKUX BEJIUWYHH: CKOPOCTh, yckopeHue, | KomOunupoBanHoe
Macca, CHJla, UMITYJIbC, paboTa, MeXaHW4YecKas JHEeprus, | 3aHATHE, popma
BHYTPCHHSSI SHEPrus, aOCOJIOTHas Temreparypa, cpennss | KOHTPOJIA  yCTHad,
KUHETHYECKas DHEprus, YacTHIa BenlecTsa, KomuuecTpo | OMPOC Konmponwnas
¥ . WHAUBUAYaIbHBII
TEIJIOTHI, JIEMEHTAPHBIN JIEKTPUUECKUIA 3aps; AMBALY paboma 6 xonye 1
cemecmpa, /{/®
OK6 — paboTaTh B KOJUIEKTHBE U KOMaH/e, 3 (HEKTUBHO pa, [/
3auem 8 KoHuye 2
o01IaThCs ¢ KOJUIEraMu, pyKOBOACTBOM, IO TYMHEHHBIMH; cemecmpa
OK7 — 6patp Ha ce0si OTBETCTBEHHOCTH 32 pabOTy WICHOB
KOMaH/Ibl (IO JYMHEHHBIX), pe3yJIbTaT BHINOIHEHHS 3a/1aHU;
33 — cMbIcn pU3MYECKUX 3aKOHOB KiIaccuyeckoil Mexanuku, | KomOuHHpoBaHHOE
3aHsATHE,  (hopMa
BCEMUPHOTO TATOTEHUS, COXPAaHEHUS YHEPTUH, UMITYIIbCA U Koumponvnas

AJIEKTPUYECKOI0 3apsijia, TEPMOANHAMUKH,
3JIEKTPOMArHUTHOM MHIYKLIUH, POoTOdhdeKTa;

OK5 — ucnonp3oBaTh MH(YOPMAHMOHHO-KOMMYHUKATHBHbBIE
TEXHOJIOTUH B MPO(ECCHOHATBHOMN 1S TEIbHOCTH;

KOHTpPOJISI yCTHa,
omnpoc
WHIAUBUAYaIbHbII

paboma 6 konye [
cemecmpa, JI/@
3auem 8 KoHuye 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 IIJIAHUPOBATH IMOBBIIICHUC TecTol cemecmpa
KBaJIM(DUKAIIAH;
35 — cBsI3b HAayKH (U3HUKHU C IPYTUMU Pa3aeiiaMu HAYKHU: KomOunupoBanHoe
XUMUEH, OMOJIOTHEH, ACTPOHOMHUEH, SKOJIOTUYECKOE OCHOBBI | 3aHATHE, popma
IIPUPOIOTNI0JIB30BAHUS, MATEMATHUKON; KOHTpON  ycTHast, | Konmponenas
ompoc paboma 6 konye 1
OK1 — noHMMAaTh CyHIIHOCTb U COLMATIbHYIO 3HAYUMOCTb
WHIUBUAYaIbHBIN cemecmpa, J[/®
cBoel Oyayien npodeccuu, IpOsBISITh K HEH YCTOWYUBBIN 3auem 6 konye 2
WHTepeC; cemecmpa
36 — coxepxanue mnoHATHH «Bcenennas», «buocdepa», | KomObunupoBanHoe
SBOJIIONHUS Pa3BUTHs BeeleHHoi; sansTie,  QOPMA | Koumponbras
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
(n7s1 roHOLIEH). TecTsl cemecmpa
. .. | KomOunupoBanHoe
37 — TpeOOBaHHSA DKOJOTHYECKONW ¥ HWHIAMBHAYATHHOMN p o
. 3aHATHE opma
0€301acHOCTH B OOIIEHUH C OKpYKaroen oHTPO ’ . pa KOngOﬂbHaﬂ
KOHTPOJIA  YCTHAA, | naboma 6 xonye 1
OK4 — ocymecTtBiasiTb THOUCK W  HCHOJIb30BAHUE | P Y
nHpopMmaruu HE0OX0MMOM TIs1 s exTuBHOTO onipoe cemecmpa, J/®
ML, g g UHJMBUAYAILHBIN | 3qyem ¢ konye 2
BBITIOJTHEHU S npodeccuoHambHBIX 3a1a4
cemecmpa
podecCHOHATIEHOTO U TUYHOCTHOTO Pa3BUTHS;
38 — 3HaTh OTJIMYME MOHATHUS «TUMOTe3a» OT MoHATHS | KomOuHMpoBaHHOE
«Hay4YyHasg TEOPUID). 3aHATHUC, (opma
OK?2 — opranu3oBbIBaTh COOCTBEHHYIO JCSITCIBHOCTD, KOHTPOJIA  yCTHAA,
5 o Me 6 oIpoc Konmponvnasn
BBIOMPATH TUIIOBBIE METObI M CIIOCOOBI BBHITIOJTHEHHS .,
P a WHJMBUIYATbHEH | paGoma 6 xonye 1

npodeccroHaNbHBIX 3aj1a4, OLIEHUBATh UX 3()(HEKTUBHOCTD U

KauyecTBO;
OK3 — npuHMMaTh pelieHus B CTaHAApPTHBIX H
HECTaHJAPTHBIX  CUTyallUIX W  HECTH  3a  HUX

OTBCTCTBCHHOCTBD,

cemecmpa, [/®
3auem 8 KoHuye 2
cemecmpa




Pacnipenesienne onieHMBaHus pe3yJbTaToOB 00y4eHHs 10 BUIaM KOHTPOJIs (Xumus)

Buapl arrecranumn

Koa n HanmeHOBaHMe 3/IeMEHTA YMeHUI MM 3HAHUIA Texywuu Ipomedxxcymounas
KOHMPOTb ammecmayus
VY1- HasbiBaTb: U3y4YeHHble BelecTsa Mo TpmBmanbHon | KomounupoBanHoe | Konmponvhas

nnn Me)KJJ,yHapO}J,HOIZ HOMEHKNaType;
OK9 — opueHTHpOBaThHCS B YCIOBUIX YACTOM 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 OKUCICHUS KomOunupoBanHoe
. 3amsaTHe,  (opma
XUMHUYECKUX DJIEMEHTOB, TUIl XUMUYECKOMN 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 OPraHUYECKHUX Koumponvnas
COCIHEHI; paboma 6 koHye 1
cemecmpa, [/D
OK1 — noHMMaTh CynHOCTh M COLIMAIIBHYIO 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;
V3 — xapakTepu30BaTh: JIEMEHTHI MaJbIX MMepruoaoB no ux | KomObumHMpOoBaHHOE
nonoxenuto B Ilepuomnueckoii cucreme J.M. Menneneesa; | 3auarue,popma
ofOlme XWMHUYECKHME CBOMCTBA METANIOB, HeMmeTayuioB, | KOHTPOIA  YCTHAA, | Konmponvuas

OCHOBHBIX KJIaCCOB HEOPraHMYECKUX M OPraHUu4CCKUX
COGI[I/IHGHI/If/'I; CTPOCHUEC U XUMHUYCCKUEC CBOMCTBaA HU3Yy4YCHHBIX
HCOPraHNM4CCKUX U OPpraHuvdCCKUX COGﬂHHeHHﬁ;

ompoc
WHAUBUAYaIIbHBII
[IpakTnyeckas
pabora. TecTsr

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

OK6 — paboTaTh B KOJUICKTUBE U KOMaH 1€, 3(HEKTHBHO cemecmpa
00IIaThCs ¢ KOJIETaMu, PYKOBOJCTBOM, ITOTYMHCHHBIMU;
Y4 — 00BACHATH: 3aBUCUMOCTb CBOICTB BEIIIECTB OT UX KomOunupoBanHoe
. . 3aHartue,popma

COCTaBa U CTPOCHUS, IPUPOJTY XUMUYECKOH CBSI3U (MOHHOM,

KOHTPOJISL  yCTHas,
KOBAJICHTHOM, METAIINYECKOH U BOJOPOJIHOI), 3aBUCHMOCTD | oripoc

UHIMBUAYyalbHBIN | Konmponvhas

CKOPOCTH XMMUYECKON PEaKUUU U MOJIOKEHUS XUMUIECKOTO
paBHOBECHS OT PA3IUYHBIX (PAKTOPOB;

OK2 — oprann3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTD,
BBIOMPATH TUIOBBIE METOBI M CIIOCOOBI BHITIOTHEHHS
npodeccroHalbHBIX 33124, OLIEHUBATh UX d()(HEKTUBHOCTH U

Ka4yecTBO;

paboma 6 konye [
cemecmpa, JI/@
3auem 8 KoHuye 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

Konmponvnas
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-IIOMYJISIPHBIX U3JaHUH, KOMIIBIOTCPHBIX 033 IAHHBIX, | ompoc
pecypcoB MHTepHETA; HCIIOJIB30BATH KOMITBIOTEPHBIE WH/MBUIYaNbHBIA | Konmponvhas

TEXHOJIOTUU /17151 00pabOTKH U Mepeiadll XUMUYEeCKOM

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

no JiabopaTopHO
pabote

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

cemecmpa
OK&8 — camocTOATENBHO ONPENEIITh 3aJa4H
podecCHOHATBEHOTO ¥ IMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
caMo00pa3oBaHUEM, OCO3HAHHO TUIAHUPOBATH MTOBBIIIICHUE
KBTI (UKAIIHH;
Y7— cBA3blBaTb W3YYEHHbIM MaTepuan co cBoen | KomOuHMpoBaHHOE
NpodeCccoHanbHOMN AeSTENbHOCTHLIO; saustie,  Qopma | Konmponenaz
KOHTpOJIL yCTHas, | Pa0oma 6 konye 1
OK?7 — 6paTh Ha cebst OTBETCTBEHHOCTH 32 pabOTy YICHOB p y ) D
orpoc cemecmpa, /[,
KOMaH 15! (TI0 JUHHCHHBIX bTaT BBITIOJHCHHUS .
OMaHIbI (OTYHNHE ), Pe3ysbTa OJIHE WHIHBHIyaTbHE | A€M 6 KoHye 2
3a[aHMI; cemecmpa
V8 — pemate: pacyeTHbIE 3a1a41 IO XUMHUYECKUM KomOunnpoBanHoe
dbopmynaM U ypaBHEHUSIM. 3aHsTHEe,  (opma
OK4 — ocymiecTBiIATh TOUCK U UCIIOJIb30BaHUE KOHTpOIIS  yCTHasL, | Konmpoavhas
5 . ompoc paboma 6 koHye 1
nHpopMaruu, HeoOxoMMOU TSt 3PPEKTUBHOTO HHIMBHIYATBHE | cemecmpa, /@
BBITIOJTHEHUS PO(eCCHOHAIBHBIX 3a/1a4 [TpakTuyeckas 3auem 6 KoHye 2
pabora. cemecmpa
po(HeCCHOHATLHOTO U INYHOCTHOTO Pa3BUTHS,
31 — posib XUMHUU B €CTECTBO3HAHUH, €€ CBS3b C JAPYTHMHU KombOunupoBanHoe
3aHsATHE,  (opma
€CTECTBCHHBIMH HAayKaMH, 3HAYCHUE B )KH3HH COBPEMEHHOTO
; KORTPONS  YCTHAR, | koymponsras
oOriecTBa;
- ’ onpoc _ | paboma 6 xonye 1
OK 10 — MCHIOJHATD BOMHCKYIO 00S13aHHOCTb, B TOM YHCIIE C gHgHBHﬂyaHBHHH cemecmpa, JI/®
aboparopHasi
MPUMEHEHHEM TIOJYYCHHBIX MTPO()ECCHOHANIBHBIX 3HAHUN 6 sauem 6 konye 2
pabota
cemecmpa
(nms roHOIIEH).
32— BaxHelMe XUMHUYECKHe TIOHSTHA: BellecTBO, | KomOuHMpoBaHHOE
XMMMUYECKMII DJIEMEHT, aToM, MOJIeKyla, Macca aTOMOB M | 3aHATHE,  (opma Kornmponvras

MOJIEKYJ, UOH, PaJAUKall, aJJIOTPOTNHS, HYKIUIbl U U30TOIIbI,
aToMHBIE S-, P-, O- f- opOurtanm, xuMu4eckas CBS3b,
CTCICHD

OKHCJICHHA, 1“1/16p1/1;[1/13au1/1;1 Op6I/ITaJICI>'I, MMPOCTPAHCTBCHHOC

QJICKTPOOTPUHIATCIBHOCTD, BaJICHTHOCTD,

KOHTPOJISL  yCTHas,
orpoc
VHTUBH Ty JIbHBIT
JlaGopatopHas

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




CTpOEHHE MOJIEKYJ, MOJIb, MOJISIpHAas Macca, MOJISIPHBII
00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJICKYJISIDHOTO CTPOCHHS, KOMIUICKCHBIC COCIAMHCHUS,
JHMCIICPCHBIC CHCTEMBI, UCTUHHBIC pacTBOpHI,
ANEKTPOIUTUYCCKAS] JTUCCOIMAIMS, KHUCIOTHO — OCHOBHBIC
peakuuy B BOIHBIX pPAcTBOpax, THUAPOJH3, OKHCICHHE W
BOCCTaHOBJICHHE, JIEKTPOJU3, CKOPOCTb XUMHUYECKOMH
peakuuu, MEXaHW3M peaklU{, KaTajlu3, TeIloBoi 3¢ ekt
pCaKlUK, SHTAIBIHUS, TEIUIOTa OOpPA30BaHUS, SHTPOIIHS,

XUMHYECCKOEC paBHOBECHC, KOHCTaHTa paBHOBECHA,

YIJIEPOJHBINA CKeNeT, (PYHKIMOHAIbHAs TPYIIa, TOMOJIOTHUSA,

CTPYKTYypHast u
WHIYKTUBHBIH M Me30MepHbIH 3(hdeKTsl,

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

OK6 — paGoTaTh B KOJUIEKTHBE U KOMaH/€e, 3(p(HEKTUBHO
00IIaThCS ¢ KOJJIETaMH, PYKOBOJCTBOM, ITOTYMHEHHBIMU;
OK7 — 6path Ha ce0si OTBETCTBEHHOCTH 3a pabOTy WJIEHOB

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

paborta

33 — OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MacCChl
BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA,

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

Kom6unupoBanHoe
3aHatue,  (opma
KOHTpOJISL  yCTHas,
ornpoc

Konmponvnas
paboma 6 koHye 1
cemecmpa, [/D

. VHIUBU Ty AJTbHBIN
3aKOH ABOTazpo; JUBHIY 3auem 8 KoHye 2
OK5 — ucnonn3oBath WHGOPMAILMOHHO-KOMMYHUKATUBHEIE cemecmpa
TEXHOJIOTUH B MPO(HECCHOHATLHON JICATEILHOCTH;
34 — OCHOBHBIC TEOPUH XUMHH: CTPOCHUE aTOMa, KomOunupoBanHoe
3aHsATHE,  (hopma
XUMUYECKUE CBSI3U, DIICKTPOIUTHUCCKAS TUCCOITUAIINS
KOHTPOJISL  yCTHas,
KHCJIOT M OCHOBAHHI, CTPOCHHE OPTaHUYECKUX U ompoc Konmponvnas
HEOPraHMYECKUX COEAUHEHNH (BKIOUYAs CTEPEOXUMHIO), UHAUBUNYATIBHbIM | 1a60ma ¢ konye 1
JlaGopaTtopHas cemecmpa, JT/®
XUMUYECKYI0 KHHEMATUKY U XUMUYECKYIO TEPMOIMHAMUKY a6oTa
p 3auem 6 KoHye 2
OK& — CaMOCTOSTEIIbHO ONpeacIsiTh 3aJaun cemecmpa
po(heCCHOHAIFHOTO U JINYHOCTHOTO PA3BUTHS, 3aHUMAThCS
caMo00pa30BaHUEM, OCO3HAHHO IUIAHUPOBATH TOBBIINICHHUE
KBaTM(UKALIHH;
35 — xiaccuuUKaIMo 1 HOMEHKJIATYPY HEOPTaHUYECKUX U KomOunupoBanHoe
OPraHMYECKUX COEIMHEHNN; amsTHe,  (opma Koumponvnas

OK1 — noHMMaTh CyIIHOCTh ¥ COLIMATIbHYIO 3HAUUMOCTh
cBoeil Oymyieit mpodeccuu, MPosIBISTh K HEH YCTONYNBHIN

UHTEPEC;

KOHTpPOJIsSI yCTHaf,
omnpoc
WHIAWBUIYaIbHBII

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




37 — BellecTBa W MarepHalibl, 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,

(bopMasbeTH I, alleTalbACT I, alleTOH, TIIF0K03a, caxaposa,

Kpaxmarl, KJIeTYaTKa, AMHHOKHCIIOTHI, Oenxw,
HCKYCCTBEHHBIEC BOJIOKHA, KaydyKH, IUIACTMAcChl, JKUPHI,
MbLIa U MOIOIIUE CPEJICTBA.

OK4 — ocymecTBiasITh IOUCK M  HCIIOJIb30BaHUE
uH(pOpMaINY, HEo0X0o MO JUISt 3P PEKTHBHOTO
BBITIOJTHEHUS poheCcCHOHATBHBIX 3ajau

po¢heCCUOHANTBHOTO W TUYHOCTHOTO Pa3BUTHS;

KomMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,
orpoc

VH/IUBUy AJIbHBII

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

PacnpenesieHue oneHMBaHUA Pe3yJLTATOB 00yUeHusi 10 BuaaM KOHTPoJist (Buosorus)

Buabl aTrecTanuu

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

HEOPraHMYECKHUX BEIIECTB VIS )KU3HEACATEIHHOCTH KIIETKH;
OKO9 — opueHTHpOBaTHCA B YCIOBHSIX YaCTOW CMEHBI

3aHaTHe, popma
KOHTpPOJIA YCTHad,

paboma 6 koHye 1
cemecmpa, /[/@

. . ompoc 3ayem 8 KoHye 2
TEXHOJIOTUH B MPoeCCUOHATBHOMN eATeIbHOCTH; "
pod A ’ WHIVBUAYAIBHBIN | cemecmpa
V2 — yMeTh OUCHIBaTH MUKPOTIPETapaThl KICTOK pacTeHuii; | KomOuHMpOBaHHOE
3aHsATHE,  (hopma
OKI1 — noHMMaTh CyIIHOCTh U COUMAIbHYIO 3HAYUMOCTh
KOHTpPOJISI yCTHaf,
cBoel Oyaymien nmpodeccuu, IPOSBISITh K HEH YCTOWYUBBIN orpoc Konmponvuas
UHTEPEC; UHIUBUIYAILHBIA | paboma 6 konye |
Joxknan cemecmpa, [/®
OK3 — npuHUMAaTh peuieHus B CTAaHAAPTHBIX U sauem 6 konye 2
HECTaHAAPTHBIX CUTYAlUsIX U HECTH 32 HUX cemecmpa
OTBETCTBEHHOCTH;
Y3 — yMmeTh cpaBHUBaTh CTpPOCHHE KIETOK pacTeHuil u | KomOuHHpoBaHHOE
JKMBOTHBIX 10 TOTOBBIM MUKpOIIpEnaparam; 3aHsTUE,Hopma
OK6 — paboTaTh B KOJUICKTUBE U KOMaH 1€, 3 (HEKTUBHO KOHTpOJIA  yCTHad,
5 ompoc
o0IIaThCs ¢ KOJUIEraMH, PyKOBOACTBOM, IO TYMHEHHBIMH; "
MHIMBHAYATBHBI | Konmponpuas
OK4 — ocymiecTBisTh MOUCK U UCHOJIB30BAHUE [IpakTuyeckas patoma  xonye |
pabora.

uHpopManuu, HeoOXoaAUMOH U1 3PPEKTUBHOTO
BBITNOJITHEHUS MPO(PECCHOHAIBHBIX 3a/1a4
po(hecCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHS;

OKS5 — ucrnonp3oBaTh HHPOPMALIMOHHO-KOMMYHUKAaTUBHbIE

TCXHOJIOTHHU B HpO(I)CCCHOHaHBHOﬁ ACATCIIbHOCTH,

cemecmpa, JI/@
3auem 8 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
3ayem 6 KOHye 2
npodecCHOHATBHBIX 3a/1a4, OLICHUBATh X 3()(HEKTUBHOCTD U cemecmpa
Ka4ecTBO;
V5 — yMeTh aHanM3upOBaTh U OLICHUBATH PA3JIUYHBIE KomOunupoBanHoe Konmponvnasi
3amsTHe,  (opma

THUIIOTE3bI IPOUCXOKACHWA )KU3HU HA 3GMJIG;

OK9 — opueHTHpOBaThHCS B YCIOBUSIX YACTOM CMEHBI

KOHTpOJIA yCTHas,
o1poc

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

TEXHOJIOTUH B IPO(PEeCCUOHATLHOM NEeATENbHOCTH; cemecmpa
Y6 — yMeTh IPOBOJIUTH OTTUCAHUE 0COOEH OJTHOTO BUA TIO KomOununpoBanHoe
3aHATHE opma
MOP(OJIOTHIECKOMY KPUTEPHIO; » bopma | Konmponenas
KOHTPOJIA YCTHAsA, | paboma 6 konye |
OK&8 — camocTOATENBHO ONPENEIITh 3a1a4l orpoc cemecmpa, JT/®
HpOCbeCCI/IOHaJ'H)HOFO N JJUYHOCTHOT'O pa3sBUTHUA, 3aHUMATLCSA HHJIHBH)IyaHBHBIﬁ 3auem 8 KOHye 2
CaMOO6pa3OBaHI/IeM, OCO3HaHHO INIaHUPOBATh IMOBBIIICHUC cemecmpa
KBTI (UKAIIHH;
VY7—  ymeTp  JOKa3bpiBaTh  poJACTBO  4yenoBeka W | KomOmHMpOBaHHOE
MJIEKOIUTAIOIUX, OOIHOCTh M PABEHCTBO YEJIOBEYECKUX | 3aHATHE, (popma Konmponvuas
pac; KOHTPOIBL - YCTHAN, | 1u60ma 6 konye 1
OK?7 — 6pathb Ha cebsl OTBETCTBEHHOCTD 3a pabOTy YJIEHOB onpoc _ | cemecmpa, JJ/®
WHIMBHAYATBHBIE | 3000m 6 konye 2
KOMaH/Ibl (TIOJYMHEHHBIX), Pe3yJIbTaT BBIIIOJIHEHUS Pedepar
p cemecmpa
3aJaHuH;
V8 — yMeTh TUTaHUPOBATH COOCTBEHHYIO ACSITEIIBHOCTD JIJIS KomOunnpoBanHoe
JIOCTHKEHHS TTOCTABJICHHBIX 1LIE€JICH, OpraHu3aluu 3aHATHC, dopma
. KOHTPOJISI  yCTHast
CaMOKOHTPOJISI U OLICHKHU MOJIYYEHHBIX PE3YJIbTaTOB; OHPOE y | Koumponsras
OK4 — ocymiecTBisATh NOUCK U UCIOJIB30BAHUE . | paboma & xonye 1
WHUBH1yaJIbHBIN .
i cemecmpa,
nHpopMaiuu, HeoOxoMMOU TSt 3PPEKTUBHOTO TTpakTHdeckas /4
3ayem 8 KoHye 2
BBITIOJTHEHHS TTPO(PECCHOHATIBHBIX 3a/1a4 pabora.
cemecmpa
podecCHOHANBHOTO ¥ TUYHOCTHOTO Pa3BUTHS;
VY9 — ymeTh npaBUILHO BeCTU ce0sl B IPUPOJIE, OepeKHO Kom6unupoBanHoe
. 3aHatue,  (Gopma
OTHOCHUTBHCSI K OKPYXKaIoLIEeH cpese; Konmponvhas

OK10 — ucrnonHATh BOUHCKYIO 00S3aHHOCTb, B TOM YHUCIIE C

KOHTpPOJISI yCTHas,
ompoc

paboma 6 konye 1
cemecmpa, JI/@

NPUMEHEHHEM TOTy4eHHBIX TPO(PECCHOHATBHBIX 3HAHUH MHIMBUIyalIbHELA sauem 6 konye 2

(15 roHOILIEH ). cemecmpa

VY10 — yMeTh NPUHUMATH ITPABOBBIE BOTIPOCHI KomOunupoBanHoe | Koumponvhas
sansitue,  GopMma | paboma 6 xonye 1

9KOJIOTUYECKOM 0€3011aCHOCTH IMIpU BO3HUKHOBCHUHN

HECTAaHIAPTHBIX CI/ITyaI_II/Iﬁ B OKPYKaromem MuUpe.

KOHTPOJISL  yCTHas,
orpoc

cemecmpa, JI/@
3auem 8 KoHye 2




OK6 — paboTath B KOJUIGKTHBE U KOMaHE, YPHEKTUBHO WHJIUBUIYAIbHBIA | cemecmpa
. CooOmienue
00IIaThCs ¢ KOJUIEraMH, PYKOBOJACTBOM, IO TYMHEHHBIMH;
31 — cMBICJI TOHATUI: KJIETKA, OPTraHU3M, BU/I, IKOCHCTEMA; KomOununpoBanHoe
3aHITHE opma | Konmponvnasn
OK3 — npuHMMATh peleHus B CTAaHIAPTHBIX U > dop P
KOHTPOII yCTHas, | paboma 6 konye I
HECTAaHJAPTHBIX CUTyallUsIX U HECTHU 3a HUX ompoc cemecmpa, [I/@
OTBETCTBEHHOCTE; VHIUBUIYaIbHBIA | 3auem 6 Konye 2
cemecmpa
32— 3HaTh posib OWoJIoTMH B (OpPMHUPOBAaHUM cOBpeMeHHOU | KomOmHMpoBaHHOE
€CTECTBEHHO-HAyYHON KapTUHBI MHUpAa M IIPAKTUYECKOW | 3aHATHE, (opma
NIesATEIILHOCTH JIFOJIEH; KOHTpPOJIAL  yCTHa, K
OHMPOLHAS
OK6 — paboTarh B KOJUIEKTUBE U KOMaH e, 5PpHEKTHBHO Onpoc P P ]
VHIUBUAyalbHEI | PA00MA 6 KOHye
0011aThCs ¢ KOJUIETaMH, PyKOBOJICTBOM, TTOTYMHEHHBIMU; Pedepar cemecmpa, /[/@
3auem 6 KoHye 2
OK7 — 6path Ha ce0s1 OTBETCTBEHHOCTD 3a pab0Ty WJIEHOB
cemecmpa
KOMaH 1bl (TIOTMMHEHHBIX), PE3Yy/IbTaT BHITIOJHEHUS
3aJJaHuH;
Kom6unupoBannoe | Konmponvnas
33 — 3HATb CTPOCHHE KIETKH; 3aHsaTue,  Qopma | paboma 6 konye I
OKS5S — mcronp30BaTh MHGOPMAIHMOHHO-KOMMYHHKATHBHBIE | KOHTPOJIS  yCTHas, | cemecmpa, [/@
TEXHOJIOTUU B MPOPECCUOHATBHOMN AEITEeIbHOCTH; 01IpoC 3auem 6 Konye 2
WHAUBUAYAIbHBIN | cemecmpa
34 — 3HaTh OCHOBHBIE CTIOCOOBI PA3MHOKEHHUS OPraHu3MoOB, a | KomOuHMpOBaHHOE
3aHsATHE,  (hopma
Tak)Ke MPUYMHBI, BBI3bIBAIOIINE HAPYIIECHUS B Pa3BUTUHU K.
KOHTpOJs YCTHas, | RORMPOIbHAA
OpraHU3MOB; orpoc paboma 6 konye 1
s | cemecmpa, /D
OKS8 — CaMOCTOSITEIIHHO OIpENENATh 3aqayp | AHAMBUIYaIbHBIA pa, 1
3ayem 8 KoHye 2
po(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMATbCA
cemecmpa
camMo00pa3oBaHHEM, OCO3HAHHO IUIAHUPOBATH TMOBBIIICHUE
KBTI (UKALIHH;
35 — 3HaTh 0COOEHHOCTH HACIENCTBEHHON U KomOunnpoBanHoe
HEHACJEACTBEHHON M3MEHUNBOCTH U UX OMOJIOTUYECKYO 3aHATHC, dopma
KOHTpOJI YCTHasd, Konmponenas

POJIb B 3BOJIIOIIMH KHBOTO;
OK1 — noHMMaTh CyniHOCTh ¥ COLIMATIbHYIO 3HAUUMOCTh

ompoc

paboma 6 konye 1
cemecmpa, /D

VIHIUBH Ty alIbHbII
cBoeii Gyaylei podeccuu, NPOSBIATE K Hell YCTOHUMBBI | 1o nan sauem 6 konye 2
HHTEpEC; cemecmpa
KoMOMHUPOBaHHOE
37 — 3HaTh NPU3HAKU POJICTBA YEIOBEKA M MIIEKOMHMTAIOIIHX, o
3QHSATHE opma
OOIIHOCTH W pPaBEHCTBO uyesoBeyeckux pac; OK4  — ’ PMa | Konmponbhas

OCYIIECTBIISITh TOMCK M WCIOJIb30BaHUE HWH(OpMAInH,
HE00X0IuMOiM JUTS
npodeccrnoHaIbHBIX

3¢ dEeKTUBHOTO BBITIOJIHEHU S
3ama4  Opo(ecCHOHANBHOTO U
JTUYHOCTHOTO Pa3BUTHS;

KOHTPOJISL  yCTHas,
orpoc
VHTUBH Ty JIbHBIT
Pedepat

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




38 — 3HaTh OCHOBHBIE OJKOJOTHUYECKHE (aKTOPBl U UX
BIIMSIHME HAa OPTaHU3MBlI,
OK2 — opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBHOCTD,

KoMb6unupoBanHoe
3aHatue,  (opma
KOHTpOJIA YCTHad,

OIIpocC Konmponvnas
BBIOMPATH THIIOBBIE METObI U CIIOCOOBI BBITIOJIHEHHS .

UHJIUBUIYAIIBHBIN | paboma 6 konye |
npoeccuoHaNBHBIX 33aa4, OLEHUBATh UX APPEKTUBHOCTH U cemecmpa, JI/®
KAUECTBO: 3auem 8 KoHye 2

cemecmpa

OK3 - n§npuHMMaTh pelieHuss B CTaHAAPTHBIX U

HECTaHIAPTHBIX  CHTyalUsX W HECTH  3a  HHX

OTBETCTBEHHOCTD;

39 — 3HaTh NPUHIUIBI B3aUMOJICHCTBUS KUBbIX opranu3smMoB | KomOuHupoBaHnHoe

U Cpeibl 0OUTaHUS; 3aHsaTHe,  (opma

OK&8 — camocTosaTensHo o ATh qu KOHTPOJIA  yCTHadA

OCTOSITEIBHO ONPEAEIATH 3a/1a | Konmponsnan

HpO(beCCI/IOHaJ'IBHOFO H JJUYHOCTHOT'O Pa3sBUTHUA, 3aHUMATLCS

orpoc

paboma 6 koHye 1

WHAUBUAYaJIbHBII
cemecmpa, [/D
caMm000pa3oBaHNEM, OCO3HAHHO TUTAHUPOBATH MTOBBIIIICHUE Jlokman
3auem 6 KoHye 2
KBaJIM(DUKALINY; cemecmpa
OK9 — opueHTHpOBAaTbCS B YCIOBHUAX YACTOH CMEHBI
TEXHOJIOTUH B Mpo¢eCCUOHATIbHON AeATEIbHOCTH;
310 — 3HaTh mpaBWiIa MOBEACHUS B mpupojae, OepexHoro | KomOuHupoBaHHOE
OTHOLIEHUS K OWOJNOTMYECKMM OOBeKTaM (pacTeHusM H | 3aHsatue,  dopma
SKHBOT ) KOHTpPOJISI yCTHast
OTHBIM U UX COOOIIECTBAM) U UX OXpaHe onpoc > | Kowmponvuas
OK?2 — opranu3oBbIBaTh COOCTBEHHYIO JACSITCIHHOCTD, . | paboma & xonye 1
WHVBHIyaJIbHBIN
BBIOMPATh THIIOBBIC METOBI M CIIOCOOBI BHITIOJTHEHUS Pedepar cemecmpa, J|/®

npodecCHOHANBHBIX 3aJ1a4, OIEHUBATh X AP (HEKTUBHOCTD U

Ka4ecTBO;

3ayem 8 KoHye 2
cemecmpa




1.4. PacnipeaeJieHre THIIOB OLICHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHUN U YMEHUH TeKyIIero KOHTPOJIsA

Coneprxanue yueOHOro MaTepuasa no THII KOHTPOJIBLHOTO 32IaHUS

mporpavive Y1 VI [v2 [V3[v4 [V5[v6 [v7 [V8 [31 [32 [33 [34 [35 [36 |37 [38 [39 |[310

Pa3zpen 1. Xumus

17 12 4 3 3

Tema 1.1.
O0mas ¥ HeopraHuvecKas XuMHsl.

Tema 1.1.1. 3 3 5 5 5

BBeaenue. EcTecTBO3HaHKE B cUCTEMe

HayK o npupojae. OCHOBHbIE IOHATHS H
3aKOHbI XUMHH.

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

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

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

Tema 1.1.4 3 5 3 11 3 17 3 12
Bona. PactBopsl. TI/. Xumuueckue
peakuuy uX NPpU3HAKHU, KIacCUPUKALUH.
Boaa, kak pacTBopurteb. Buabl
PacTBOPOB

Tema 1.1.5. 5 3 12 12 5 12 3
Kiuaccudgukanusi HeOpraHu4eckmux
coeJUHeHMI1. MeTaJlIbl H HeMeTalJIbl, HX
cTpoeHue u cBoiicTea. Koppo3us
MeTaVIOB

Tema 1.1.6 3 3 11 5 35 5
Kuaccudukanus cj10KHbIX BelIeCTB B
HeopraHu4eckoil xumuu. OKcuabl: X
€OCTaB, KJIaccU(PUKANS, XHMHYECKHE

CBOIiCTBA, MOJIy4eHHe, IPHMEHEHHE

Pa3gen 1.2 Oprannyeckasi XuMus 3 3 3 3 3
Tema 1.2.1 3 3 5 12 3 11

OcHOBHBIC IIOHATHS OPrAHUYECKOM
xumuu. Ilpeamer opraHu4ecKoil XUMHUH.




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 Koj1ie0aHusI ¥ BOJIHBI

Tema 2.6 J1eMeHTbI KBAaHTOBOW (pU3NKH

17

3,12

Paznen buosorus

Tema 3.1 buosnorus — COBOKYNHOCTb
HaYK 0 KHBOii mpupoae

12

3,12

Tema 3.2 KiteTka

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

arrecTanuu
Conepxanue Tun KOHTPOJILHOI0 3aIaHMS
yueOHoro marepuana |y1 [y2 [v3[v4 [y5[ve [y7 [¥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
OILIGHOYHOTO CPECTBA MPAaKTUUeCKasi paboTa, KOHTPOJIbHAs paboTa, TECTOBBIE 3a1aHUS, BOTIPOCHI
IUTSl CAMOTIPOBEPKHU MTpEeTHA3HAUCHHBIC IS MeKyWe20 KOHMpoas N OTICHKH 3HaHUN U YMEHHI
CTYZICHTOB IO ITporpamMme y4eOHo# mucuuuinabl «EcTecTBO3HAHME»

2.2. KoHTHHTeHT aTTecTyeMbIX: (cmydenmul [ Kypca).
2.3. ®opma U ycaoBHS aTTeCTALMU: TEKYIIUH KOHTPOJb IMPOXOJUT B BHUJE BBIINOJIHEHUS
CaMOCTOSITEIIBHBIX 3aJIaHHi, MPAKTUYECKON pabOThl, KOHTPOJIBHON pabOTHI, TECTOBBIX 3a/IaHUM,
BOIIPOCOB ISl CAMOTIPOBEPKH.
ATTecTanus npoBoAuTcs B hopme audhepeHITMPOBAaHHOTO 3a4eTa 10 3aBEPIICHUIO0 OCBOCHUS
y4eOHOro Marepuasa ydeOHON AMCUUIUIMHBI, PU MOJOXKUTEIBHBIX PEe3yIbTaTax TEKYIIEro KOHTPOJIS.
2.4.BpemMs BbINOJIHEHUSA:
IloaroroBka -10 muH;
BBITIOJIHEHHE - 14ac;
odopmiieHHe U caava- 15SmuH.
Bcero - lyac, 25 MuH.

2.5. Pexomenayemasi JTuTepaTypa Ajs pa3padoTKu OIEeHOYHBIX CPEACTB H MOATOTOBKH
oOyuaromuxcs k arrecraunuu. (EcrectBo3Hanue)

OcHoBHas/ KHurooodecne4eHHoOCTh
buodauorpaduyeckoe onucaHue u3TaHus KoJ-Bo. 3Kk3.
(aBTOp, 3ar1aBue, BUA, MECTO M I'OJ1 U31aHUS, KOJ. CTP.) AOMOTHHUTE/IBHAS B Ou0.1. DJIeKTPOHHbIE
JuTepatypa CIIGIDY pecypcbl
Caenko O. E., Tpymmna T. I1., Apyrronsa O. B. |ocH OBC BOOK.ru
EcrectBoznanne .— Mocksa : KnoPyc, 2015-364c¢.
['yceiixanoB M. K. OCH 3BC IOpaiir
EcrecTtBo3Hanue : YueOHWK W mpakTukym Jlis
CIIO / I'ycetixanoB M. K. — 8-¢ u3n., mep. u jon|
.— OJeKTpoH. naH. — MockBa : M3gaTenscTBo
Opaiit, 2019-442c.
Canoxus A. I1. non 1 O6C
KOHIENIMU COBPEMEHHOTO €CTECTBO3HAHUS @ — BOOK.ru.
Mocksa : KaoPyc, 2018-402c.
Kupunnosa M. U., cocr. on ObC BOOK.ru
TeopeTnueckue OCHOBBI €CTECTBO3HAHUS .—
CraBpomnosb : CeBepo-KaBkasckuii ¢enepanbHbIii
yHuBepcutet, 2017-121c.
['openo A. A. o 2bC BOOK.ru
Konueniuu  COBpEMEHHOTO  €CTECTBO3HAHUSI.
Koncnekr nekuuii .— Mocksa : KuoPyc, 2017-
204c.
[[Tunosckas, JI. I1. 1011 ObC BOOK.ru
KoHuenmm coBpeMEHHOTO €CTECTBO3HAHMS .—
Mocksa : KnoPyc, 2018-280c.
CrpensHuk O. H. TTOTT OBC IOpaiit
EcrectBo3Hanue : YueoHoe nmocooue s CITO /|
CrpenbHuk O. H. — DnexktpoH. naH. — Mocksa :
M3narensctBo FOpaiit, 2019-223c.
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http://www.book.ru/book/929926
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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. Kparkuii kypc. UBanos B. I'., I'eBa O. H. YuyeOnoe mocobue r. Mocka, uznanne 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 cioBo» 2013r
4. H. JI. I'punka. O6mas xumus, r. Mocksa «tOpaiit», 2012r
5. 0. 1. I'abpuensn, U. I'. Octpoymos, E. T. TypOun. O0mas u Heopranudeckas xumusi, . Mocksa,
M3J1aTeNIbCKUM LIeHTp «Akagemusi», 2011r
6. O. C. TI'abpuensin, U. I'. Octpoymos, A. A. KaprioBa. Xumus 6a3oBbiit 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, 3a1aun 1o pu3uKe AJis CPeIHUX CHEUATbHBIX YUeOHBIX
3aBeAeHui, . MockBa «@usmatimTy, 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. Knaccuueckuit kypc. @usuka 11 knace I'.51. Makunies, b.b. byxosues, B.H Hapyrus, 21-oe
n3nanue, r.Mocksa 2012r — Jlomn. nutepaTtypa
5. I''". Tpodpumona, A.B. ®upcos. ®usuka. 3akoHsl, popmyisl, onpeaenenus. I'. Mocksa «JIpoday,
2004r — Jlomn. nuteparypa
(buoaorus)
1. C.T'. MamonToB, B. b. 3axapos. O6mas 6uosiorus, r. MockBa, «Beicmias mkosay, 2006T
2. O6mas ouosorus 10-11 kimace, yueOHUK 11 001Ie00pazoBaTenbHbIX yupexaenuit [1.K. benses, .
Mocksa «IIpocBemenue» 201 1r
3. A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, obmras 6monorust 10-11 kmacce, «/Ipoda» 2012r

2.6.luTepHET 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

Pa3gea 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

[IpaxTueckas pabota Ne4: Pemienue 3a1auu U ypaxHEeHUI 10 BCEM MPOUJIEHHBIM TEMaM.

Pa3zaen Ne3 Buogorus

[IpakTnueckas padorta Nel: M3yueHnue npucrnocoOIeHHOCTH OPraHM3MOB K Cpejie OOUTaHMUsL.
[IpaxTnueckas padorta Ne2: BrisiBieHHe H3MEHUYUBOCTH y 0COO€H OJTHOTO BHUJIA.
[IpakTnueckas padorta Ne3: AHaiu3 U OL[EHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKIACHUS KUZHU
[TpakTrueckas padota Ned:CocTaBieHue 1eneld TUTAaHUS U YKOJOTHICCKUX MTUPAMHUI.
[TpakTrueckas padota Ne5: Pemenue 3a1a4 ¢ 9KOJIOTHYECKUM COIEPKAHUEM.

Tematuka J1a00paTOPHBIX PadOT O XUMUM
JlabopaTtopnas pabota Nel: 3aBHCMMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMH PEarupyronmux
BEILECTB U TEMIIEPaTyphl
JlaGopaTtopHnast pabota Ne2: IlpoBenenue peakuuii 0OMeHa MEXIy paCTBOPAMH dJICKTPOJIUTOB,
COTMPOBOXKIAIOIIUXCS 00pa30BaHUEM OCaJIKa, Ta3a, MaJoUCCOLMUPYIOIIETO BEIIEeCTBA.
JlaGopaTtopnas pabota Ne3 VcciiemoBanue cBOWCTB XJIOpHO# Bobl. CpaBHUTEIbHAS aKTUBHOCTH
rasioreHoB. OOHapyXeHHEe B paCTBOPE T'aJIOTeHUI-NOHOB.
JlaGopaTtopnas pabora Ne4 BzammojelicTBHe METAIIOB ¢ KuciaoTamu. Koppo3us MeTauios.
JlaboparopHas pabota Ne5 Omnpenesnenue yriepoaa v BOAOPOJIa B OPraHUIeCKUX COSTUHEHHIX

TemaTuka J1adopaToOpHBIX padoT no pusuke
JlaboparopHas pabota Nel: M3amepeHnue ycKOpeHHst CBOOOIHOTO MaeHUs
JlaboparopHas padota Ne2: OnpezneneHue MIOTHOCTH BEIIECTBA Tella MPABUILHOM MreOMETPHUECKOi
hopmbI.
JIaboparopHas padota Ne 3: 3mMepeHne MOBEPXHOCTU HATSKEHUS KUIKOCTH.
JlaboparopHas pabota Ne 4: OnpeneneHue yneabHOM TEMI0EMKOCTH BEIIECTBA.
JlaboparopHas pabota Ne 5: M3ydyenue konebaHuii MaTeMaTHUECKOTO MasITHHUKA.

IIpuMepHBIe BUIBI CAMOCTOATEIBHON PA00THI 00Yy4AKOIIMXCH M0 Y4eOHOM IUCHUILIHHE
«EcTecTBO3HAHHE».
1. Brimonnenue 1oManiHux 3agaHui.
2. Bueayauropnas paboTa ¢ ncTouHUKaMu WHGOPMAITUH C LIEIbI0 10A00pa HY)KHOTO MaTepHarna.



CocraBieHHe KOHCIIEKTOB 110 HY)KHBIM T€MaM.

Hanucanue TBopueckux paboT: cOOOIICHHH, TOKIAI0B, pedepaTos.

Ornucanue cuTyaluii B OKpy>arolen cpejie Ha OCHOBE SKOJIOTHH.

HO[[FOTOBKa K 3aHATHUAM C UCITIOJIB30BaAHUEM KOHCIICKTAa JICKI_[I/II\/JI H pa3JINYHbIX HCTOYHUKOB.
[TpopaboTka KOHCTIEKTOB JICKIMH, y4€OHON JTUTEPATYPbl 1 UHTEPHET — HCTOUHUKOB.

© N U W

[ToxroroBka kK 1a00PaTOPHBIM U MpaKTUUYECKUM padoTam. OdopmiieHHE OTYETA U TIOATOTOBKA K
3aIluTe.

9. [TonroToBka K OTBETaM Ha KOHTPOJIBHBIE BOIIPOCHI, K 3a4€TaM IO TEMaM.

10.  Pemenwue 3amau.

11.  PemeHue cuTyallMOHHBIX 33724 10 33JaHHBIM yCIIOBHUSIM.

TemaTHKa BONPOCOB NPH YCTHOM cO0eceJOBAHUH :

P1. Xumus

- Kakuie BaM U3BECTHBI OCHOBHBIC TIOHSTHS M 3aKOHBI XUMUH?

- Kak 3ByunT nepruoauveckuii 3aKoH B aBTOPCKOM UHTEPIIPETAITIHN?

- Kak 3Byunt coBpemeHnHas (popMyInpoBKa MEpHUOAMUECKOTO 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 CTPOEHHUSI AaTOMOB METAILIOB?

- Oco0eHHOCTH CTPOCHUSI ATOMOB HEMETAIIIOB?

- Yto Takoe XMMHUYECKasi peaKiusi?

- [Ipu3naku knaccupuKay XUMHYECKUX PEaKITHii?

- TOJ1? Kak npoTtekaroT peakuuu Ha ocHoBe TOJ1?

- Yro takoe OBP?

- Kakne 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 romosioruaeckue psiibl ANATCs YIJIEBOI0POIbI?

- Ha xakue roMoJIorniuecKkue psiibl ASATCS KUCIOPOACOAEPKALNE COSTUHEHUS?
P2. ®u3uka

- Uro uzyuaet npeamer uszmka?

- Yto Takoe mMoJiekyna?

- Uro npencrasisier coboit bpoyHoBckoe ABMkeHHE MOJIEKYI?

- Kakue 3akonbl quHamMuku HproTOHa BaM M3BECTHBI?

- YTo Takoe ynpyroctb, TpeHHE, CUJIa TSHKECTH?

- Uemy paBHa nocTtosiHHas ABoraapo?

- Yto Takoe MoJb?

- UeMy paBeH MOJISIpHBII 00beM raza?

- YTo Takoe 3K30TepMHUUECKasi peakuus?

- Yto Takoe 3HI0TepMHUUECKas peakuus?

- Kaxkoit OykBoit 0003Ha4al0T KOJIMYECTBO BBIJEISIEMOTO MU TIOTJIOIAEMOTO TeTjia MPH MPOTEKaHUN
XUMUYECKUX pPeaKuii?

- Uto Takoe 31EKTPUUECKUH 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 uem 3aximogarorcst GyHKIUH XpOMOCOM?

- Urto npencrasmnsitor codoii JJHK, PHK, ATD?

- YUto Takoe BUPYCHI?

- Buzpl pasmMHOXkeHUs1 OpraHu3mMoB?

- B yem 3akirouaercs HacIeACTBEHHOCTh U U3BMEHUMBOCTD Y OPraHU3MOB?

- Uto u3yyaroT pas3zesnbl FEHETUKHU U CEIeKIUU?

- 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 Teni Bunger pabot
JTUCLUILTAHBI

1 Hammcanne pedeparos o J[x.[Jansrone, M.B. JlomoHocoBe.

2 Hammcanne pedepaToB o mpruMeHEHUH SIACPHON YSHEPTETUKH.

3 Hanucanue pedeparoB 0 BO3MOKHOCTH IHEProcOepeKeHHs B MOBCEIHEBHOM
KU3HU.

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

5 Hanucanue pedeparoB o COBpEeMEHHBIX OTKPBITUSIX B 00JIACTH U3Y4YECHUS
KocMoca.

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

7 Hanucanue pedeparoB npruMEeHEHUN COBPEMEHHBIX CHHTETUYECKHUX
MaTepHanoB.

8 Hanucanue pedeparoB 00 0CHOBOMOJIOKHUKAX KIIETOYHON TEOPHH, O BPEIHBIX
MIPUBBIYKAX.

9 Hanwucanue pedepaToB 00 0CHOBONOJIOXKHUKAX T€HETHUKH.

10 Hanucanue pedepaToB o BUpYCHBIX 3a00JI€BaHUX, TOCTHKEHUSIX
OMOTEXHOJIOTHil.

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

12 Hanucanue pedepaToB o npodiaeme oXpaHbl OKpYyKarolei cpebl.




IIpakTnueckas padora Nel CocraBiieHue ypaBHeHMII peakluid, IMAPOJIM3a CoJieil HA OCHOBe

TI/1, onpenesenne xapakrepa cpeabl PU THAPOJIU3e COJIei.

Lenpb paboter: [IpoBepuTh Ha MPAKTUKE YMEHHS YIAIIUXCS

VYpaBHEHMsI peakllui HOHHOTO 0OMeHa, FUAPOJIN3a COJIeH.

1.

Onpenenutp KJIACcC U XapaKTep CIEAYIOUX BEIIECTB, AJIs BELIECTB

OJICKTPOJUTOB COCTABUTH YPABHCHUS PCAKIIMU AUCCOLIMAlINU.

11
1.2
1.3
14
15
1.6
2.

NaOH, MgCl,, CuO, Na;S0s, Hz, HC1, CO,
NaNOs, Ca(OH),, H,0, H,S, HBr, Br., SO,
KOH, Ca(N0s),, HNO3, CuS, Clp, ZnO, AgCl
H,S04, SO, N3, Mg(OH)s, AICIs, K20, S
ZnCly,N20s, H2S03, CaO, Fe(OH)s, SO, NasS
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
ruapoKkcu 0apus u xjaopua Menu (2)
cynbGuUI HATPHS U XJIOpUI MeH (2)
TUAPOKCU HATPUS U CEpHAs KUCIOTa
CepHas KUCIIO0Ta ¥ OKcHa Meau (2)
TUAPOKCHI HATPHS U Cynbar Menu (2)
TUAPOKCHUJ Kallusl M a30THAsl KUCIIOTa
cynbdua kanmus u cynbdat meau (2)
CepHasl KUCIIOTA U OKCHJI KaJus
rUApoKcua Kanus u dpocdopHas KucioTa
a30THAas KUCJIOTa U OKCUJ Kallus
HUTpAT cepedpa U XJIopua dapus

CocTaBuTh YpaBHEHUS pEaKUil TUIPOIIM3a CISAYIOUIUX COJIeH B MOJICKYIIIPHOM,

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;3
NaCl, FeCl,, Na,SiO3
K3COs3, Ba(N03), ,Mg(NO0s),
K,SiO3, BaCl,, Fe(NO3),



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

Ienb paboTer: [IpoBepUTh 3HAHUS YYAIIUXCSI IO YMEHHIO PEIIaTh ypaBHEHUSI 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:Pemenue pacueTHbIX 32/1a4 HA HAXO0XKIEHHE KOJIMYeCTBA BelllecTBa,
MAacCChl MOJIEKYJIbl, 00beMa ONpeleJEHHOI0 KOJINYeCTBA BellecTBa.

1. Ompenenute KOJIUYECTBO BemecTBa Opoma Bry, comeprkaiieecs B MOJICKYIIPHOM OpoMe Maccoi
12,8 r (0,08 momn).

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

3. CKOJIBKO CTPYKTYPHBIX CHHHIL COISPIKHTCS B MOJIEKY/ISIPHOM Hoze Maccoit 50,8 (1,2 10%)

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

IIpakTuyeckas padora Ne2: PemieHue 3a1a4 HA ra3oBble 3aKOHbI

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

2. Ompezenure Maccy a3oTa, 3aHUMAIOIIEro 00beM 5 11, ipu Temmneparype 17°C v qaBienun
2026501IIa. (0,0117xr)

3. Omnpenenuth nasienue B [1a o kotopsiM Oynet Haxoautbes 13,5 T okeuaa yraepona (II) CO B
cocyne éMKocThIo 81 ipu Temmeparype 150°C.

4. B OamioHe eMKOCTBIO 1211 HaXOAMTCS KUCIOPO/I MO TaBJICHHEM 141.85-10°TIa npu
temmneparype 10 °C. Kakoit 00bEM 3aliMeT 3TO e KOJIMYECTBO Ta3a MPH HOPMaJIbHBIX
yenousix?(1,6 M%)

IIpakTuyeckas padora Ne3:Pemenne pacueTHbIX 32124 HA TeI10Bo 3P eKT peakuu

1. Onpenenuts TemaoBoOM 3PPEKT peakuu:
CH4+20,=C0,+2H,0, ecau:
C+0,—CO;; AH=-394 k]I
H,+1/2 O,— H,0; AH=-285 k][I
C+ H,—CHy; AH=-75x/]x
2. Ompenenure TermioBor dQdeKT peakuu
AgCO3+KCIl—KCO3+AgCl|, ecmu cranmapTHbIE TEIUIOTH 00pa3oBaHUs HUTpaTa cepedpa,
XJIOpUA KaIKs , HUTpaTa KaJlis U XJIOpHUaa cepedpa COOTBETCTBEHHO paBHbI: -124, -437,-495, -
127 xJIx.
3. OmpenenuTe CTaHIAPTHYIO TEILIOTY 00pa30BaHUs aMMHAKa, SCITH :
NH3+HCI—>NH4CH180 kI
AHP06p.( HCI)=-92 k]I
AH°06p.( NH4CI)=-318 x/Ix
4. Beruucnuth temnoBoit apdext peakuun CaCO3;—CaO0+CO,, ecnu craHgapTHBIE TEIIOTHI
obpazoBanus Ca0, CO,, CaCO3 cooTBeTcTBEHHO paBHEL: 639, -394, -1208 xIx

IIpakTuueckas padora Ned: Pemienune 3agaum v ynpakHeHHil 10 BceM NPOHAEHHBIM TeMaM.
A) Kaxplil cocTaBisieT u pemaeT 1oMa 1o 2 3aJauu 1o NPOWJIeHHbIM TeMaM MUCbMEHHO.
b) IIpoBepka mpoBoauTcs B Ki1acce Mpu 0(OpMIIEHHH 3a]1ad Ha JIOCKe.



[Tpumedanue. B mporiecce mpoBepoUYHO pabOThI OCYIIECTBISETCS:

a) MOBTOPEHUE BCEX MPOUJCHHBIX TEM U KOJIEKTUBHOE 00CYXKIEHHE OIINOOK;

0) pa30op BOMPOCOB, BHI3BABIINX 3aTPYAHCHHUS.

IpakTHyeckasi padora Nel: U3yueHue npucnoco0JIeHHOCTH OPraHU3MOB K cpele 00MTaAHMS.

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

ean padoThI:
yOeauThCsl B TOM, YTO MIPUCIOCOOICHHOCTh OPTaHU3MOB SIBIISIETCS PE3YJIbTATOM JACHCTBUS
€CTECTBEHHOTO 0TOOpa M HE MOYKET OBITh A0COJIFOTHBIM.

Oo6opynoBanue:
Jyna, MpernapoBalbHbBIC UTIIBI, THHIET, JTUCTHI OeI0i Oymary.

OO0beKThI H3yYeHus:
HaOOPBI CEMSH U IJI0JI0B APEBECHBIX M KYCTApPHUKOBBIX (popM pacTeHuil (ki€H, 6epésa, oibxa, uBa,
JIUTIA, TOTIOJb, psIOUHA, COCHA, MUXTA, JTUCTBEHHUIIA, TYy0, )KENTAs aKalusl).
HNucTpykTHBHasA kapTa. Xoa padoTsi:

1. BuumarensHO paccMoTpuTe HaOOPHI TUIOA0B U CEMSIH, UCIIOJIBb3YS JJIs 3TOH 1€ JIyIy, MUHIIET,
MpenapoBaIbHbIE UTJIbI.
2. OTtbepute ceMeHa (110/1b1), IEPEHOCUMBIE BETPOM.
3. Onpenenure NPUHIMIIBI IPUCTIOCOOIEHHOCTH CEMSIH U IIJIOJIOB K PACIIPOCTPAHEHUIO BETPOM.
4, JlanHbie HAOMIOIEHU 3aTTUIITUTE B TAOTHUILY:
XapakTepHble
P P [TprunnbI
MIPUCTIOCOOUTETEHBIE CriocoOmr
Pacrenus BO3HHUKHOBEHUS
0COOEHHOCTH IIJIOJIOB U pacnpocTpaHeHus
MPUCTIOCOOIEHHOCTH
CEeMsIH
Knén
bepéza
Onbxa
JIuna
Tonosap
UBa
U T.J.
5. Hcnonb3ys 3HaHUA, TOTyYEHHbIE TIPU BBIIOJHEHUH PabOThl U TEOPETUYECKUE 3HAHUS TEMBI,

obocHyiiTe, movyemy Jito0asi IPUCIIOCOOIEHHOCTh OPraHu3Ma K YCJIOBUSM CPeJlbl HOCUT OTHOCUTEIIBbHBII
Xapakrep.

IIpakTHyeckas padora Ne2: BeisiBiieHre H3MEHYMBOCTH Y 0c00eil 0JHOI0 BH/A.

Bpemsi BbinosiHenus -25 -30 muH.
dopma padorbl: PaboTa B mapax.
Heas padorbI:
chopMUpOBaTh MOHATHE 00 U3MEHUNBOCTH OPTaHU3MOB ;
3aKpeNuTh YMEHUE BHITIOTHATH HAOIIOACHNE 32 HATYPATbHBIMU OOBEKTAMU;
3aKpEeNUTh YMEHHE BBIIEATh YEPTHI CXOJCTBA U PA3IUYUS OPTaHU3MOB ,
COOTHOCUTbH TEOPETUUYECKHUE 3HAHUS C UX MPAKTHUECKUM IPOSBICHUEM.
OobopynoBanue:
repOapHbIil pacCTUTENBHBIN MaTepHall WK )KUBbIe KOMHATHBIC PACTEHUS; JIylla; U3MEpUTEIbHAS
JINHEMKA.
HNucTpykTHBHAsA KapTa. Xoa padoTsl :



1. CpaBnute 3 pacTeHust 0JHOTO BHua. Haliiure mpu3Haku CX0ACTBa B UX CTPOCHUH (
3adukcupyiite 310 B TeTpaib). OOBSICHUTE MPUIUHBI CXOJICTBA (ITMCHMEHHOE BBIITOJTHCHUE 3aJaHHS ).

2. BrrsiBute npusHaku paznuuus ( 3adukcupyiite ux B rerpaau). OObsicHUTE, KAKUMH CBOMCTBAMH
OpPraHu3MOB 0OYCIOBIUBAIOTCS Pa3IMYMs MEXKITY 0COOSIMH

OJIHOTO BHUJA.

3. OTBeTUTH Ha BOIIPOCHI:

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

OOBsicHATE TPUYMHBI BOBHUKHOBEHUS PA3TUUHUNA MEXKIY 0COOSIMHU OHOTO BHJA.

S. Cdopmupyiite BBIBOJ 10 MPAKTHYECKOW padoTe.

HpaKTquCKaH paﬁoTa Ne3:Ananm3 u OLCHKA PA3/IMYHbIX 'NIIOTE3 NMPOUCXO0KACHUSA KU3HU

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

ean padoTsi:
chopMUpOBaTh MOHATHE O TPUCTIOCOOJICHHOCTH OPTraHU3MOB K CpeJie OOUTaHUS;
3aKpeNUTh YMEHUE BHITIOIHATH HAOIIOICHNE 32 HATYypPAIbHBIMU O0BbEKTaAMH,
3aKpENHUTh YMEHHUE BBIACIATH YePThI PUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie 0OMTaHus, COOTHOCUTD
TEOPETUYCCKUE 3HAHUS C UX MPAKTUICCKUM ITPOSBICHUECM.

Oo6opynoBanue:
(dhoTorpadun KUBOTHBIX PA3TUIHBIX CPEl OOUTAHMS;
repOapHbie 00pa3ibl pacTeHH.

HNucTrpykTHBHAas KapTa. Xo4 padoThbl:

1. Onpenenute cpeny OOMTaHUS )KUBOTHOTO W PACTeHHS. BBISBHTE UepThI MPUCIIOCOOICHHOCTH K Cpeie
obutanus. 3apuKcCUpyiTe UX B TETPAJIH.
2. Iosicaute npemnoxenue: «I[prucmocoOIeHHOCTh UMEET OTHOCUTENIBHBIN XapaKkTep» (MaKCUMabHbBIN
00beM oTBeTa 5-6 MPEeATIOKEHHI).
3. Ha ocHOBaHUU 3HAHMII O ABIKYILIMX CHJIAX IBOJIIOLIMU OOBICHUTE MEXaHU3Mbl BOSHUKHOBEHHUS
MIPUCIIOCOOJICHUH.
4. Cnenaiite 0OIIMI BBIBOJI TIO MPAKTUYECKON padoTe.

HpeﬂnonaraeMHe BBIBOJbI I10 pa60Te:

1. Onucanuie BHEITHEr0 ¥ BHYTPEHHET0 CTPOEHUS XapaKTepu3yeT
MOP(HOJIOTHIECKUN BUIOBON KPUTEPHIA.
2. YcTaHoBiieHHE BUAOBOM MPUHAATIC)KHOCTH BO3MOXHO MPH Y4eTe BCeX

KpUTCPUCB BUIA.

IIpakTHueckas padora Ne4:CocraBiienne neneid NUTAHUA M IKOJTOTHYECKUX TUPAMMI.

dopma: rpymnmnoBas saboparopHas padora.
Bpems nposeaenus: 25 - 30 MuHyT.

Heas padorbI:
HAy4YUTHCS CTPOUTH TPOPUUECKHE LIEMH U IKOJIOTHIECKHE TUPAMU/Ibl, OTPasKaloIINe 3aKOHOMEPHOCTH
SHEPreTUYECKUX OTHOIICHUH B 3KOCUCTEMAX.

OobopynoBanue:
CIHUCKHU OMOJIOTMYECKUX OOBEKTOB U JAHHBIE O IPOAYKTUBHOCTH PA3TUYHBIX
BHUJIOB.

HNucTpykTHBHAsA KapTa padoThl. Xoa padoThl:

1. Onpenenure, K KAKUM KaTETOPUSIM OPraHU3MOB SKOCHCTEMBI (TIPOIYIIEHThI, KOHCYMEHTHI,
PEIyLIEHThI) OTHOCATCS CJEIyIOLINe OPraHU3Mbl: Opell, 3asill, rpul-10XK1E€BUK, J0XKJIEBON 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, II[yKa,  T'eJIbBMHUHTHI,

3. [TocTpoiite nupaMury 6MOMACCHI CIIEAYIOIICH MUILIEBOM LIETH: PACTEHUs, KY3HEUUKH, JIATYIIKA,
YK, sicTpe0-3Meesi1, MpeAroiaras, 4To KHUBOTHBIE KaKI0TO TPOPHUUECKOTO YPOBHS MTUTAIOTCS TOJIBKO
opraHM3Mamu NpeabIAyIIero yposHs. bruomacca pacrenuii Ha uccineayeMoi TeppuTopun coctasiser 40
TOHH.

4. [TocTpoiiTe nupamuly yucesn AJis NUIIEBOM Lienu, IPUBEIEHHOM B 11.3, 3Has1, uTo Ouomacca 1
no0era TPaBSHUCTOTO PACTEHUS COCTABIISIET MPUMEPHO 5 T, 1 Ky3Heunka - 1, 1 yxa - 100r, 1 3meesina -
2xr. PaccuntanHble 3HaU€HUs BHECUTE B TAOIULLY:

JlanHble 0 GuoMacce M YMCIEHHOCTH 0co0el peacTaBuTeneit
Pa3IUYHbIX TPO(DUUECKUX YPOBHEN.

[IpencraButenu Tpoduueckux PaccuntanHnas YuCIEHHOCTD
. Paccunrannas 6uomacca (Kr)
ypOBHEN (ocobn)
Pacrenus 40 000 8 000 000
Ky3neunku
Jlarymkn
Vxu
SICTPEOBI-3MeesIJIbI
BoiBoa:

KaKHN€ 3aKOHOMCPHOCTHU q)yHKHI/IOHI/IpOBaHI/ISI OKOCHUCTEM OTpaXKaroT IMpaBUJIida SKOJIOTHIYCCKUX HI/IpaMI/I)I?

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

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

IIpakTuyeckas padora NeS: PemieHue 3a1a4 ¢ 3KOJIOTMYECKUM COIEPKAHNEM.
3amaun ¢ HKOJIOTHUECKUM coJiep:kaHreM (COOpHUK 3a/1a4 U yrpakHeHuit no xumuu 8-11 xi.S1.JL.

TNonbnadapo).

1-1. VmeroTcs M cpeau NEPEeYUCIIEHHBIX HIDKE BEIIECTB XUMUYECKH YUCThIC (MHIUBUyaTbHbIE)
BemecTBa: a) CBOOOIHBIN OT BJIaru U MK Bo3AyX; 0) [IpodunbTpoBanHas peynas Boja; B)
I'azupoBanHas Boja? OTBET MOSACHUTE.

1-6.  Ilpwu B3peIBe cMmecu 20 oM’ Bogopoja c 10 oM’ KUCIIOPO/1a TIOTYYMJICS OCTAaTOK ra3za oobeMoM 3
cm®. Bl 1 Boopox urcTbiM? K 0TBETY faiiTe MOSCHEHHMS.

1-10. Kakue (pakTbl CBUAETETHCTBYIOT O TOM, YTO pabOTa aBTOMOOHMIILHOTO JIBUTATENs CBSA3aHA C

(I)I/IBI/I‘-ICCKI/IMI/I W XUMHUYECKUMU sBIeHUAMHU? OTBET HOSCHUTE.



1-12. B kaxkoM ciryyae rOBOPUTHCS O (PU3NYECKUM SIBJICHUH, a B KAKOM 0 XUMHUYecKoM: a) [Ipu
MPOIYCKAaHUH IEKTPHUECKOTO TOKA Yepe3 BOJIHBIN pacTBOp oOpazoBaics kuciaopos; 0) [Ipu
HarpeBaHUM PEYHOM BOJBI M3 HEE BBIJCIWIICS KUCIOPOa?

1-25. B kaxoii (hpa3e roBOPUTHCS O KUCIOPOJE KaK O MPOCTOM BemiecTse: a) Priba mpimut
KHCIIOPOJIOM, cojiepKaliuMcs B Boje; 0) Kucimopon BXouT B cocTaB 00JIbIIMHCTBA MUHEPATIOB?

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

1-29. Tlpu cropanum HEKOTOPOTO BEIIECTBA B KHCIOPO Ie 00pa3yroTCs YIIISKUCIBIN Ta3, a30T, Boga. O
MPUCYTCTBUH KAaKMX XUMHUUECKUX JIEMEHTOB B BEIIECTBE CBUCTEIBCTBYET 3TOT (PakT?

1-75. WM3oOperarens kocmuueckux paket K.3J. LlnonkoBCKuil B KauecTBe HCTOYHUKA SHEPTHU IS KX
JBYDKEHUS B KOCMOCE TIPEITIOKIIT UCTIONB30BaTh TOPEHHUE BOJIOPO/Ia B KHCIOpoe. B kakom
COOTHOIIIEHUH 10 00BEMY JIOJDKHBI TIOJ[ABATHCS BOJAOPO] M KUCIOPO B KaMepy CrOpaHus
PaKETHOTO JIBUTATENs, YTOOBI HE OBLIIO TIEpepacxo/ia HU TOTo, HU Ipyroro?

IIpu mpokanuBaHUM HA BO3AYXE Macca U3BECTHSAKA YMEHBIIIAETCS, a Macca XKelle3a yBeJIMIUBAETCs.
[Touemy? Jlaiite 060CHOBaHHBIN OTBET.

JlabopaTopHas padora Nel: 3aBHCMMOCTH CKOPOCTH PEAKIUM OT KOHIEHTPALMH pearupyroux
BeIllECTB M TeMIepPaTypbl

OnpIT 1. 3aBUCHMOCTH CKOPOCTH PEAKIIUN OT KOHLIEHTPAIIUN PEArUPYIOIINX BEIIECTB.

NaxS;03+H2S04=Na;S04+S0,1+S | +H,0

B tpu npobupku HanuTk pazbasiaeHHsbi (1:200) pacTBop THOCYNIBbGAaTa HATPHS; B IEPBYIO —
2MJ1., BO BTOPYIO — 4 MJI.BOJIbI, BO TPETHIO — 6 ML

B nepByto nmpoOGupky HaauTh 4 MIL.BOJIBI, BO BTOPYIO — 2 MiI. B Kaxayto mpoOUpKy 100aBUTH 110
5 Kanenb pa30aBICHHOW CEPHOUN KUCIIOTHI.

TouHO OTMETUTH (CEKYHIOMED), YEPE3 CKOIBKO CEKYH]I IMOcie 100aBIeHUs KUCIOTHI MOSIBUTCS
MYTb B KaXJI0¥ MpOOUpKe.

Pe3ynbrar 3anucate o gopme.

Bpems no
Ne mpobupku [IpunuTo pactBopa MOSIBJICHUS V=1/t
MYTH, CEK.
NayS;03 H,0 H,SO,
1 2 ML 4 M. SK.
2 4 M. 2 ML SK.
3 6 M. 0 SK.
CdhopmymnupoBaTh BBIBOJ O 3aBHCUMOCTH CKOPOCTH PEaKIIMK OT KOHIIEHTPALUU PearupyromInx
BEIIECTB.

OnpIT 2. 3aBHCUMOCTD CKOPOCTH pCaKIIUU OT TEMIICPATYPHI.



B3zste pactBopsl NapS,03 u H,SO4 B TOIM e KOHIIEHTPAILIUY, YTO U B MPEABIAYIIEM OTIBITE.
Hanwute B Tpu mpoOupku 1o 2 mi.pacteopa Na;S;0s3, B ipyrue Tpu NpoOUpKH 1o 2 M. pacTBopa
H,SO4. OTMeTuTh TeMmepaTypy Bo3ayxa B J1a00OpaTOpuu.

B nepByro mpobupky no6aButh HSO4. OTMETHTH Yepe3 CKOBKO CEKYH]I ITOSBUTCS MYTh.

Bo BTOpyto mpobupky nodasuts HoSO4 1 MOMECTHTH B XUMUYECKUI CTaKaH C TEIUION BOIOMA.
3a Temmeparypoi ciIeauTh 1o TepMoMeTpy. OTMETUTD Yepe3 CKOIBKO CEKYH/I MOSIBUTCS MYTh.
[ToBTOPUTH OMBIT € TPEThEN IPOOUPKOM, HATPEB pEareHThl B CTaKaHe ¢ BOAON 00jiee BHICOKOM

TeMIepaTypbl. 3anucaTh pe3yiabTaT o Gopme.

Bpewms no
Ne npobupku [IpunuTo pactBopa MOSIBJICHUS V=1/t
MYTH, CEK.
Na28203 H,SO4
1 2 ML 2K. T°C
2 2 ML 2K.
3 2 MIL. 2K.

CdopmynupoBaTh BEIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATypHI.

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

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

B npo6upky HamuTh HECKOJIBKO Kamelb XJIopua 0apus u 100aBUTh HECKOJIBKO Karleidb pPacTBOpa
cynb(dara HaTpuUs.

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

B npo6upky HaauTh HECKOJIBKO Karellb KapOoHaTa HaTpHsl U I00aBUTh HECKOJIBKO Karleib
CEPHOM KHCIIOTHI.

OmnpiT 3. Peakius oOMeHa, uayias ¢ 00pa3oBaHUEM MaJIOIUCCOIMUPYIOIIETO BEIIECTRA.

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

Onbit 4. [lonyuenue aMmpoTepHOro TUAPOKCHIA ATIOMUHUS.

B nBe mpoOupku HaTUTh HECKOJIBKO Karmellb pacTBopa cyiab(ara amoMunus. B 06e npoOupku
N00aBUTh, MO KaIlJIsIM, PACTBOP THIPOKCHUIA HATPUS 10 0Opa30BaHUsI CTYJEHUCTOTO 0CaaKa 0enoro
LIBETA.

3apanue:

1. CocraBuTh ypaBHEHHE PEAKIIUU B TOJHOM, KPaTKOM HOHHOM BHJI€ U MOJIEKYISIPHOM.

2. CpenaTh BBIBOJ 00 YCIOBHSIX HEOOPATUMOCTH peakIuii oOMeHa MEXy pPacTBOpaMH

3IEKTPOJIUTOB.

OnpiT 5. I[OKEB&TCJ'ILCTBO aM(I)OTepHOCTI/I TUAPOKCHU A aJITlOMUHHUA.



B oany npoOupKy ¢ 0caAKOM HAJTUTh HECKOJIBKO KaIlellb CEPHOM KUCIIOTHI, B IPYTYIO — U30BITOK
runpokcuaa Hatpus. Comepxumoe 006eux IpoOUPOK BCTPAXHYTD.

3amanmue:

1. CocraBuTh ypaBHEHHE PEAKIIMU B IOJHOM, KPATKOM HOHHOM BHUJIE U MOJIEKYJISIPHOM.

2. CpnenaTh BBIBOJ O TOM, KaK HMOJY4atoT aM(pOTEPHBIE THIPOKCHIBI.

3. Cpnenath BBIBOA O TOM, KaKne€ TUAPOKCH]IBI HA3bIBAIOTCS aM(POTEPHBIMHU.

OmnbIT 6. ['Mponu3 coneil, 00pa30BaHHBIX CUJIBHBIM OCHOBaHHEM U C1a00M KUCIOTOM.

B npo6upky HanmuTh 1 Mi.pacTBOpa kapboHara Hatpusi. ONpeaeuTh XapaKTep cpebl pacTBOpa
CUHEH JJaKMyCcOBOU OyMakkoil, (peHosdraaernHoM, J0OAaBUB KaILTIO MHIUKATOPA.

3aganue:

1. CocraBuTh ypaBHEHHE PEAKIIMH B TIOJTHOM, KPATKOM HOHHOM BHJIE X MOJICKYIISIPHOM.

2. CpenaTh BBIBOJI O THAPOIU3e KapOoHATA HATPHSL.

OnbIt 7. ['unponus coneit, 00pa30BaHHBIX CIA0bIM OCHOBAHUEM M CUJIBHOM KHCIIOTOM.

B npoOupky Hanuts 1 mii.pactBopa xsopua ososa (1) u onpenenuTts xapakTep cpebl CUHEN
JTAKMYCOBOM OyMakkoil 1 MeTuinopankeM. OTMETUTh HAOIIOIEHHUSL.

3ananmue:

1. CocraBuTh ypaBHEHHE PEAKIIMH B TIOJTHOM, KPATKOM HOHHOM BHUJIE U MOJICKYJISIPHOM.

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

JlabopaTopHas padora Ne3 HccienoBanue cBOCTB XJIOPHO# BoAbl. CpaBHUTE/IbHASI AKTUBHOCTH
rajoreHoB. O0Hapy:keHHe B pacTBOpe rajOreHu-uoOHOB.

CaojicTBa XJIOPHO# BOABI

OnwIT 1. bensiee aeiicTBre xaopa.

B onny npoOupky HamuTh pacTBOp PykcHHA, B APYryro YepHUI. B 06e mpoOupku 100aBUTH
XJIOPHOM BOJIBI 10 00€CLIBEUMBaHUS PACTBOPOB.

3aganue:
Craenath BBIBOJ O TOM, MOYEMY XJIOpHas Boja 001aiaeT OTOSIMBAIOIIUMU CBOMCTBAMH.
CocTaBuTh YpaBHEHUS] XUMUYECKHUX PEAKIIHIA.

OnpIT 2. CpaBHUTENIbHAS AKTUBHOCTD raJIOTCHOB.

B oany npobupky HamuTH pacTBOp OpomMuaa, B JPYryro — pacTBOp noauaa. B obe mpoOupku
N00aBUTH TIO HECKOJIBKO Karelb XJIOPHOM BOIBL.

3ananmne:
Crnenatb BbIBOJ O XMMHUYECKON aKTUBHOCTHU T'aJIOT€HOB.
CocTaBUTh YpaBHEHUSI XUMUYECKUX PEAKIUN.

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

B npo6upky HaluTh pacTBOp XJIOpuaa 6apust U J0OaBUTH PACTBOP CEPHOI KUCIOTHI.



3amanue:
1. OrMeruTh HAOTIOACHMUS.
2. CoctaBuUTh ypaBHEHUE XUMUYECKOUN pEaKIIMU B MOJICKYISIPHOM U HOHHOM BUJIC.
3. CnenaTh BBIBOJ O TOM, KAKOW HMOH SIBJIICTCS KAYECTBCHHBIM Ha CyJb(aT-aHuOH U TTOYeMYy.
CBoilicTBa rajloreHuJ10B
OnbiT 4 OGHapyX)eHHE B paCTBOPE XJIOPUIOB, OPOMHUIOB, HOIUIOB.
B tpu npoOupku HaIUTH PaCTBOPHI:
1 mpobupka — XJI0puIa HATPHS;
2 npobupka — OpomMmuIa HATPHUS;
3 mpobupKa — MOUAA KaJIHS.
Bo Bce npobupku 106aBUTH 10 Karie pacTBOpa HUTpaTa cepedpa.
3ananmue:
1. OrmeTuTh IIBET OCAIAKOB.
2. CocTaBUTH ypaBHEHUS PEAKIMI B MOJICKYJIIPHOM U HOHHOM BH/IC.

3. C)IGJ'IaTB BBIBO/J O TOM, KaKOW MOH SIBJISIETCSA KaUueCTBEHHBIM Ha HOHBI TaJIOTCHUIO0B U ITOYEMY.

JlaGoparopHasi padora Ned B3aumoaeiicTBue MeTa/lI0B ¢ KUcaoTamMu. Koppo3usi merasuios.

eab padoThI: M3ydyeHHUE CBOMCTB IIEJIOYHBIX U IIEJI0YHO3EMETbHBIX METAJIIOB.

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

B npo06upky mojoXKuTh KyCO4eK IMHKA M KaITHyTh Ha HETO pacTBOPOM Cyib(aTa MeIu.

OTMeTuTh HaOJIFOAEHUS.

3aganue:

1. HanucaTe ypaBHEHHUE PEaKIUN.

2. CocTraBuTh JEKTPOHHBIC YPABHEHUS KKION PEAKIUH.

3. Crnenath BBIBOJ 00 aKTUBHOCTH METAJIJIOB.

OmnbiT 2. Koppo3usi MmeTasios.

B 1 npobupke mpoKUNSATUTH BOAY, 3aKPHITh €€ pe3nHOBOM MPpoOKoii. [JaTh ocThiTh. [loce
OXJIXKJCHHS OMYCTUTh OYUIIICHHBIN T'BO3/Ib U CHOBA 3aKPBITh IPOOKOH.

Bo 2 npoOupky HanUTh HE KUTIYEHYIO BOAY U OIYCTHTh OYUIIEHHBIN rBO3/b. [IpoOupKy
OCTaBUTb OTKPBITOH.

3aganme:

1. Yepes 2-3 aus caenath HAOMIOEHUS, COCTABUTh YPABHEHHS PEAKIIUU U CIIENATh BHIBOJIBI.

OmnsiT 3. B3auMoeiicTBue MeTauioB ¢ paCTBOPAMU KUCIIOT.

B nBe mpoOupku HaTUTh PACTBOP COJISTHOW WIIM CEPHOM KUCIOTHL. B 0/1HY MpOOUPKY OMYCTHUTH
KYCOY€K IIMHKA, B IPYT'YI0 BHECTH JIIOMUHUEBYIO ITPOBOJIOKY.

3amanmue:



1. CpenaTb HaOMIOACHUSA, COCTABUTD OKHCIUTEIHHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

2. Cpnenathb BBIBOABI 00 OTHOIIEHHH METAJUIOB K paCTBOPaM KHUCJOT.

OmnbIT 4. B3aumoieiicTBuE a30THOM KUCIIOTHI C MEJIBIO.

B 1 npo6upky HanuTh 1-2 MI.KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI M JOOABUTH 1-2 Kycouka
MEIH.

Bo Bropyto npobupky HanuTh 1-2 mMi1.a30THOM KucnoTel 1:1 u no6aBuTh 1-2 Kycouka Meu.

3ananmue:

1. OrmeruTs BHemHUN 3QdeKT. 3anucaTh ypaBHEHUE U YPABHATH C IOMOIIbIO 3JIEKTPOHHOTO

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

METaJlJIaMH.

JlabopaTtopHas padora NeS OnpenesieHue yriiepoaa v BoJ0poJa B OpraHMyecKuX coenHeHusaxX

esb padoThI:HAYYUTHCS HA MPAKTUKE JOKA3bIBATh HATMYHUE YTIIEPO/Ia U BOJIOpOa B
OpraHUYECKOM BEIIECTBE.

OO0opynoBaHme ypoka: METAJUIMYECKUH IITATUB, IITATUB JJIs1 IPOOUPOK, MPOOUPKH, TUT€IIbHbBIE
ITUTIIBI, CTEKJISTHHAS TTAaJI0YKa, TOPEIKa, PO3ETKH C BEIIECTBAMU, JIOXKEUKa JIsl COKUTAHUS BEIIECTB,
Bara.

PeakTHBBI: Ba3enH, MyKa, U3BECTKOBas Boja, nmapadun, CuO, moimaTuiaeHoBas TJICHKA,
oe3Boguas coiab CuSO,.

JoJizkeH 3HATBH: COCTaB OPraHMYECKUX BEILIECTB, TEOPUIO byTiaepoBa, XuMH4eCcKue CBOMCTBA
OpraHMYECKUX BeIeCTB, KauecTBeHHbIE peakiinu Ha COy, Ha HalMM4YKe BOJIOPO/a B OPraHUYECKOM
BEIIECTBE, NMpaBUJja M0 TEXHUKE 0€30MaCHOCTH.

Joa:keH ymMeTh: coOMpaTh MPOCTEHIINI mMpuOOop I MoydeHus ra3zoB. PaboTaTs ¢ ra3oBoi
TOPEJIKOM, TUTeJIbHBIMU IIUILIaMH, CTEKJIIHHOM Manouykoi, mpoOupkamu. Harpesarts BeliecTsa B

poOupKax.

HazBanue YpaBHEHUs
Ne onbITa Xona pabotel | HabGmonenus P

BriBoin1
OIBITA peakuu

OO111i1 BBIBO:
Xox padboTsl
OneiT 1. OGHapyXeHue yriaepoja ¥ BOJOpoa B MyKe.
B antoMuHuEBYI0 JI0KKY AJIS1 CKMTaHUS BELIECTB HACBHIATh HEMHOKKO MYKH U HarpeTh HaJl IJIaMEHEM
ropenku. [IpoBecTu HabmOACHNUE.

OnbIT 2. O6HapyxeHue yriepoja U BOJAOpOa 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 MIJICHKH B3SITh TUT'CIILHBIMH IUIIaMy 1 BHCCTH B BCPXHIOIO YaCTh T'OPCIIKU.
[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
00e3B0’KEHHOH COJIBIO Ccyibdara Meau. [IpoOupKy 3aKpbITh MPOOKOH € Ta300TBOTHON TPYOKOH,
KOHYMK KOTOPOW OMYCTUThH B MPOOUPKY € N3BECTKOBOM Bo101. [IpoBecTu Habmo1eHuS.

JladopaTopunas pa6ora Nel: U3mepenne yckopeHUs1 CBOOOIHOIO MaeHNsI

JlabopaTopHasi paboTa MOCBAIIEHA HCCIEAOBAHUIO YCKOPEeHUs1 cBOOoaHOro majgenus. Ha npyx
NpeAbIAYIHIUX YpOKax MbI TOBOPUJIN O ABMKCHHU TCJId, KOTOPOEC HA3BIBACTCA CB060I[HI)IM nmaacHuUueEM, "
JBUKEHUH Tela, OPOLIEHHOTO0 BEPTHKAIbHO BBEPX. BOOPYXUBIINCH STUMU 3HAHUSIMH, JaBailTe MpoBe-
JIeM SKCIIEpUMEHTAIbHOE HCCIIeI0BaHUE YCKOPEHUs CBOOOAHOrO najaeHus. YToOwl mpoBecTu 3Ty j1abo-
paTopHyto paboTy, peKOMEHIyeTcsl coOpaTh YCTaHOBKY JJISl CHATHSI MMOKAa3aHUN ABM)KEHUS MaJaroIlero
Tela U Y)Ke€ TT0 HUM TIPOM3BECTH pacdeThl. MBI peliy MpoBeCTH JJa0OpaTOPHYIO paboTy MO yXxKe MoJy-
YCHHBIM JaHHBIM U 110 HUM paCCYUTATh YCKOPCHUC CB06OJIHOF0 aacHUsl.

YBenu4yeHHoe usobpaxeHue neHTbl

3

{===
0

Puc. 1. M300pakeHue JeHTHI

B o6opynoBanue BXOAUT JI€HTA C MIJLTUMETPOBBIMHU JICICHUSMHU, HA KOTOPOH CTOAT OTMETKHU Iajjaromie-
ro ¢cBo0OOIHO Tea.

Kpamkasa meopus

ITo oTMeTkaM Ha 3TOM JICHTE MBI JOJDKHBI OMIPEEIUTh BpeMs IBIKEHUS Tella. BTopoe, 4TO MbI 1OJKHBI
clIenaTh, — 9TO OIMPENEIUTh MPOMIEHHOE TEIOM PAacCTOSHUE. 3Hasl, UTO JBIKEHUE y HAC PaBHOYCKOPEH-
HOE, C HYJIEBOW Ha4allbHON CKOPOCTHIO, MBI UCIIOJIb3YyeM ypaBHEHUE JJISl BBIYUCICHUS YCKOPEHUS CBO-
00THOTO TaJCHHUS.



t=n-T

T=0,02c

Q=—tg_

Puc. 2. Pacyet yckopenus cBOOOHOTO MMaICHUS

OOpatuTe BHUMaHuE Ha ypaBHEHHUE, HanmucaHHoe nepBbiM: t = n. T. T — 3T0 MpOMEXyTOK BPEMEHH,
yepe3 KOTOPBIM CTaBUTCS OTMETKA O MaJEHUU TEJ. N — 3TO NOPSAOK (KOJIUYECTBO) 3TUX MPOMEKYTKOB.
B namewm ciyuae T = 0,02 c. Bpems 310 focTaTOuHO HEOOIBILIOE, IOATOMY JUISI €TO0 U3MEPEHUS TpeOyeT-
csl crienuaibHoe 000pyI0OBaHUE.
Hauanenas ckopocte y nmanmaroniero tena Vo=0. PaccrosHue, KoTopoe MpOXOIUT TENO, ONPEIEseTCs

_ gt
YpaBHEHUEM: 2

W3 osroro ypaBHeHus cienyeT Qopmyaa IS BBIUMCICHUS YCKOPEHHUS
25

CBOOOIHOTO ITaJICHUS: 8=% .
Ilpouedypa evinonnenusn padomal

PaccmoTtpeB neHTy U onpenenuB OTCUETHI, TJe CTOST 3aC€YKU IMOJOKEHUS MPONJACHHOTO Teja, BHECEM
JaHHBIC B TAOJHUITY.

No | Bpems nBukeHUS ITIyte S, mm | [Tyt S, M Yckopenue
t=n"T,c CBOOOIHOTO MMaIeHU
g= 27w’
i
1 |n=1 2 0,002 _2-0,002
t=0,02 ¢ T opo2d
2 [n=2 8 0,008 _2.0008
t=0,04 c o004t
3 |n=3 18 0,018 20038
t=0,06c E= 0082

B nepBom ciryuae 3aceuka, KOTOpasi MOKa3bIBaeT MOJIOKEHUE Tella OT HYJIEBOTO 3HAYEHHS, COCTABIISIET

noBpemenu t = 0,02 c.

Paccrosinre, kKOTOpO€ MPOILIO MPHU STOM TENO, COCTaBIsIeT 2 MM (B MeTpax mnpoiaenusiil myrs— 0,002
2.5

M), Telepb, NOJCTABIAS ITH BbIpaKEHUS B (hOpMYITy ¢ , HOJIy4aeM, YTO YCKOpeHue CBOOOHOTO
najienns paBHO 10 M/c’. AHATOTHYHO PACCMOTPHM BTOPOIl M TPETHil CIy4an. 3HAYCHHS YCKOPEHHS CBO-
00HOTO MaJieHus JJIs HUX 3allMCcaHbl B TaONuUILy.

Iozpewinocmu u 66160001
TenepbraBaiiTeoO6CcyTMMBONPOCIIOTPEUTHOCTUU3MEPEHUAYCKOpEHUACBOOOAHOrONaieHusd. g atoro
HEOOXOMMO W3 3HAUYCHHS, MOTYYEHHOTO HAMHM, BBIYECTh HCTHHHOE 3HaueHme (9,81 m/c?) mpasne-
JUTbHAUCTUHHOE3HAYEHUEYCKOPEHUACBOOOIHOTONIZICHUS, IPUYEM PE3yJIbTaT BBIPA3UTh B MPOLIEHTAX.
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10-%3
hg=————=10,0204
8,8
Ecnu nepeBouTh B IPOLIEHTHI, TO Noay4aeTcs, YToAg»2%. Takoe OTKIOHEHUE BIIOJIHE J0IYCTUMO.
BriBoin3nabopatopHoiipaboTHIMBINIPEIaraéMBaMCIeIaTbCAMOCTOSTEIBHO,  00s3aTeIbHO  OTMETHB,
KaK/e IPUYHHBI 00YCIIaBIMBAIOT HAINYHE MOTPEIIHOCTEH.

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

Tema. Onpenenenue MIOTHOCTU TBEPAOTO TENA.

eab: HaydnTHCS ONPEENATh INIOTHOCTh TBEPABIX TEJI C IOMOIIBIO BECOB U MEH3YPKHU.

IIpubopsl MaTepHMaJibl: pBHIYAXKHBIE BEChl C pa3HOBECAMU; JIMHEIKA; MEpHbIM LMIMHAP;CTaKaH
TOJICTOCTEHHBII CBOJIOM; TEIO HENPAaBUIBLHOU (opMbI; GUIBTP OBaJIbHAsA Oymara; KOMIbIOTEPHI.

Xox padoTsl

VYuamuecs nensrca Ha e rpynmnsl. [lepBas rpymnmna BeINOIHSIET paOoTy B 1aOOPATOPHBIX YCIOBUSX.
Bropas rpynna BeinosiHseT paboTy C MOMOIIbIO KOMIIBIOTEPOB. 3aTeM TPYIIbl MEHSIOTCS MecTaMu. B
pe3ynpTaTe KaKIblH YYEHUK BBINOJHSAET pabOTy [BaXIbl: B KOMIBIOTEPHOM BapHaHTE U
JKCHEPUMEHTAIIBHO.

1 rpynna

(B 1200paTOPHBIX YCJIOBUAX)

IHoaroroBka 3KCNEPUMEHTY

YcTaHOBUTE LIEHY JeNIeHUs HIKAJIbl U3MEPUTENBHOTO [WJINHAPA U JIMHEHKU:

Oa.,= sy, =

JKCNepUMeHT

Onpeoenenue niomuocmu meepovix men

1. Onpenennrte NJIOTHOCTH Opycka. /(s sToro:

1) Onpenenute 00beM Opycka, H3MEPHUBILETO UTUHY, IIUPUHY M BBICOTY C TIOMOIIBIO JTMHEHKH:

= cm;d = cmzh = cM;

V=Ixdxh= = em®

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

p=m/Vp= = o/em®

4) Pe3ynbTaThl H3MEPEHUN M BBIYMCIICHUH 3aHeCHTe B TaO. 1.
2. BbluuciiuTe JIOTHOCTH TeJIa HEeNMPABUWIbHOI reoMeTpu4ecKoil popMbl.
1) Onpenenute 06beM Tella ¢ TOMOIIBIO MEH3YPKHU:

30/ — 3.
Vi= cm Vo = CcM”;
V= V2 - V1 = .
2) U3mepbTe Maccy 3TOTo ke Tejia ¢ MOMOIIBI0 BECOB: M = I.

3) Paccuuraiite MmiIoTHOCTH TEMa:

p=m/Vp= = olem®

4) Pe3ynbTaThl N3MEpEHU BRIYUCICHUH 3aHeCUTE B TaOIUIy 1.

AHAJIN3 JKCIIEPUMEHTA U €ro pe3yJabTaToB

1. Bocnosnp30BaBIIMCh TaONMIAMH IUIOTHOCTEH, ONpENENUTEe Ha3BaHHWE BELIECTB, W3 KOTOPBIX
M3TOTOBJICHBI HCCIIEAYEMbIE TeJla, N3aKOHYHUTE3aroTHeHneTao . 1.

2. Cdopmymupyiite BbIBoJ. He 3a0ynpTe ykazaTh; 4TO BBl ONPEICISUIM B XOJE BBIMOJHEHUS PaOOTHI,
KaKue pe3yNbTaThl MOJyYHiIH, Kakiue (GaKTOphI MOBIHSIIN Ha TOYHOCTh PE3yIbTaTOB.

BoiBon.  CerogHs B XoAe  BBINOJNHEHWsT  jJaboparopHOH — pabOTBI  sI  ONpPEAeNsI




B pe3ynbTare g BBIAICHUIL, YTO

2 rpynna

(B KOMIILIOTEPHOM BapHaHTe)

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

Xona padoThI:

3ananmue 1.

HN3mepenue macchl TeJia.

1. C momoI111bI0 BECOB OTPEEIUTE Maccy napaduHOBON CBeUH U OOJITA.

2. TlogymaiiTe, Kak MOKHO B3BECUTbH MAIIMHKY WJIN JPYTrOM TSHKEIIBI TPeIMeET.

3. Omnpenenute Maccy MalluHKY.

4. Pe3ynbTaThl BEIYUCICHUN 3aHECUTE B TAOIUILY.

3ananmue 2.

Omnpenesienue 00bemMa TBEPAOro Teja

1. Onpenenute LeHy AeNEHUS U3MEPUTEIBHOTO HWJIUH/IPA.

2. Onpenenute HaYAJIbHBIA 00bEM KUIKOCTH B WHHApPE VO.

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

4. OnpenenuTeoO0bEeMIKUIKOCTUCTIOTPYKCHHBIMBHEETEIIOM V1.

5. Beruncnure 06nem tena V,,.

6. 3anuImuTe pe3yabTaThl B TAOIHUILY.

3ananue 3.

Onpenenenue NJIOTHOCTH TeJia

1. Tlo n3BecTHOM opMyIie BBIYUCIUTE TIIIOTHOCTH TEJL.

2. cnonb3ys TaOnuIly MIIOTHOCTEH, ONIPEIeTUTE BEIIECTBA, U3 KOTOPBIX CAEJaHbI Tea.
3. 3amosHKTE TAOIUITY 2.

3ananmue 4.

CpaBHUTE NOJYYEHHYIO INIOTHOCTH YKEJIE3HON MAIIMHKU ¢ TaOJWYHBIMU 3HAYEHUEM TUIOTHOCTH JKeJie3a.
[To3BossieT U IaHHBIH CIIOCOO OIpeeNuTh MJIOTHOCTH BEIIECTBA, U3 KOTOpOoro oHa caenana? [louemy?
ITonBenenne UTOroB ypoka

JlaGoparopHasi padora Ne 3: I3mepeHue mOBEpPXHOCTHOIO HATSKEHUS KUIKOCTH.

Heab: onpenenutbkodhGUIHEHTIOBEPXHOCTHOTOHATKEHUSBOABIMETOIOMOTPbIBAKAIIETb.
OO6opyaoBaHme: cocy/ C BOJIOH, y3Kasi TpyOKa, cOCyl AJisi cOOpa Kamelb, BECHI.
Teopusi.
MonekynbInoBepXHOCTHOTOCIOSKUAIKOCTHO0J1aJal0 TH30BI TKOMITO TEHIIMATTBHOUIHEPTUUTIO CPABHEHHIO
COHEPrUEUMOJIEKYII, HAXOSIIMXCS BHYTPH KUAKOCTH
Kak u nrobas MexaHuyeckash CHCTeMa, TMOBEPXHOCTHBIA CIION JKUIKOCTH CTPEMUTCS YMEHBIIHUTH
MOTEHIIMATIBHYIO SHEPTHUIO U cokpamtaercs. [Ipu aTom coBepiaercs padora A:

'z 6 — K09 HUIHEHT OBEPXHOCTHOTO HAaTsDKeHns. Eauanipt msmepenust [ix/m? i H/m

A st

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

HOBerHOCTHOC HaTsAKCHUEC MOXHO ONPCACIIATH PA3JIMYHBIMHA MCETOJdaMMU. B J'Ia60paT0pH01>i pa60Te
HCIIOJIB3YETCA METOA OTPbIBA KalleJIb.



OnbBIT OCYIIECTBISIFOT CO IITIPHUIIOM, B KOTOPOM HAXOJMUTCS HCCIeAyeMasi KUIKOCTh. Haxumaror Ha
MOPIIEHb IIMPUIA TaK, YTOOBI U3 OTBEPCTHS y3KOTO KOHIA IIMPHUIAa MEJICHHO mananu karum. [lepen
MOMEHTOM OTpPBIBA KA CUJIA TSKECTH Fyppppe=Mygny § paBHA CHIIE MMOBEPXHOCTHOTO HaTsKeHUs F,
rpaHuiia cBOOOHON MTOBEPXHOCTH—OKPYKHOCTD KaIljIn
l=7r'dxamu

CnenoBaTeibHO, .

Jzﬁz—mwgg
! o

Naxouy

OnbIT moxassisaer, uto d Kanu =0,9d,rze d —AMaMeTp KaHajla y3KOTO KOHLA IIIIPUIIa.

Maccy karim MOXHO HalTH, TIOCUUTAB KOJMYECTBO Kalellb N U 3Hasi MacCy BCEX Kalesb m.

Macca kamenp m OyzneT paBHa Macce XUAKOCTH B INMpHIE. 3Has 00beM XUAKOCTH B mNpuie V u
IUIOTHOCTH JKUJIKOCTH P MOKHO HaWTH 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 ceroJHsIIHEr0 3aHATHS MOCBAIICHA TOMY, KAKUM 00pa3oM MOKHO OTIPEACIHUTD YACIbHYIO
TEIUIOEMKOCTh BEIIIECTB, a OTIBITHBIM yTeM, T. e. Ha MPaKTHKE.
KoHkpeTHOMBIpaccMOTpUMOTIPEEIIEHUETEIIOEMKOCTUHAIIPUMEPETBEPI0TOTEIa—
METAJUTMYECKOTO (JIATYHHOTO) LIHJIMHPA.
Llenv pabomupl: ONPEAETUTD YASIBHYIO TEINIOEMKOCTh METAJUNIMYECKOTO IAIHHIIPA.
Obvexm ucciedo8anus: NATYHHBIN AJIMH]P, TIOBEIICHHBINA Ha HUTH.
IIpubopv mamepuanvl: METAIUIMYECKUN IUIMHIP HA HUTH (pHC. 1), cTakaH ¢ ropsvell U cTakaH
C XOJIOJHOM BOJOH (puc. 2), 1Ba TepMomMeTpa (puc. 3), Becsl (puc. 4), kamopumetp (puc. 5).

=7
i ! " Q. v
1 AL -—
-t s 5 AAY »
Puc. 1. Metanmmmueckuvinmnuaap Puc. 2. CrakancBopoi Puc. 3. Tepmomerp

Puc. 4. Becol Puc. 5. Kanopumerp

2. Xo/1 pa6oThl
1. ITomecTuM MeTAIIMYECKUI LIMJIMHJIP B CTaKaH C TOpsSYEe BOJOW U U3MEPUM TEPMOMETPOM €€

temrieparypy. OHa OyAeT paBHATHCS TeMIlepaType HUIUHAPA, T. K. Yepe3 OIMpeIelIeHHOe BpeMs
TeMIIepaTypbl BOJbI LIMJIMHPA PABHSIOTCS.

2. 3aTeM HallbeM B KaJOPUMETP XOJOIHYIO BOAY U U3MEPHUM €€ TEMIIEPATYPY.

3. Ilocne 3TOro nNoMecTuM MPUBS3aHHBIM HAa HUTKE LIWIMHIAP B KaJOPUMETP C XOJOJHOM BOAOHU
Y, TOMENIMBAasT B HEM BOJY TEPMOMETPOM, HM3MEPUM YCTAHOBHBIIYIOCS B pe3yJbTare
TEII000MEHa TeEMIEPATypy .

3. O0padoTKAa JaHHBIX ¥ BLIYHCIEHHE PE3YIbLTATA

N3mepeHHass ycTaHOBUBILIAACS KOHEUYHAs TEMIEPATypa B KaJOPUMETPE U OCTAJIbHBIE JaHHBIE
MO3BOJIAT HAM pPAacCUMUTATh YACIbHYI TEIJIOEMKOCTh METajlla, M3 KOTOPOrO0 H3TOTOBJICH
UWIHHAP. BRIYUCIATE UCKOMYIO BETUYMHY MBI OYAE€M HUCXOJS M3 TOTO, YTO, OCTHIBAS, IHIIUHID
OT/JA€T POBHO TaKOE€ € KOJIMYECTBO TEIUIOThL, YTO M IMOJIy4aeT BOJA IpPU HArpEeBaHHH,
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 Cleylollue ypaBHeHMs. J[[ins HarpeBa BoAbl HEO0XOIUMO
KOJIMYECTBO TETUIOTHI:

Q, =cymy(t— tlj’ re:

T
©1 ™ ynenpHas TEMIOEMKOCTH BOJBI (TaONMYHAS BeIMUKHa), ¥r-°C;

M1 ™ Macca BOJIBI, KOTOPYIO MOKHO OTPE/IEITHTE C HOMOIIIBIO BECOB, KT

£~ xoneunas TeMIepaTypa BOJbl U HWIMHAPA, U3MEPEHHAS C IOMOUIBIO TEPMOMETPA, OC;
1~ pavansHas TEeMIIEpaTypa XOJIOIHOW BOJIbI, U3MEPEHHAS C TOMOIUIBIO TEPMOMETPA, oC,

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

Q; = cmy(t; — ‘-L], re:

€2 7 ynenpbHas TEMI0EMKOCTh METAJLIA, U3 KOTOPOTO U3TOTOBIEH MUIMHAP (MCKOMAs BETNYHHA),

™

kr-oC:
)
M1 ™ Macca IMIMHPA, KOTOPYIO MOKHO OMPEJIENHTh ¢ TOMOIIBIO BECOB, KT
2 ~ remmeparypa ropsueil BOABI M, COOTBETCTBEHHO, HAualbHAS TEMICpAaTypa LWIMHIDA,

M3MEpEeHHas C MOMOIIbBI0 TEPMOMETPA, c’C;

t C

~ KOHeYHas TEMIEpaTypa BObl ¥ IWINHAPA, H3MEPEHHAS C MOMOIIBIO TEPMOMETpa, °-.
3ameuanue. B ob6eux ¢opMmynax Mbl BbIUMTAaEM W3 OOJbIIEH TemmepaTypbl MEHbBIIYIO JUIs
onpeieNieHus TOJ0KUTEIbHOTO 3HaYEHHS KOJTMYECTBA TEIIOTHI.

Kak Obu10 yKa3aHO paHee, B IIpolecce TeI000MeHa KOJIMYECTBO TEIUIOTHI, IOJIy4€HHOE BOJIOH,
PaBHO KOJMYECTBY TEIJIOTHI, KOTOPOE OTJall METAIMYECKUN LIUITUH/IP:

@ =Q;=cy my-(t—t)) =c,-my-(t; _t),
CrnemoBarenbHO, yelbHAs TEIUIOEMKOCTh MaTepraia NUIHH/Ipa:

_ cymy (t—ty)

-

. my(ty — t)

[TonydyeHnsie pe3ynabTaThl B JII000H jabopaTopHOil paboTe ymoOHO 3amuchiBaTh B TaOJUILY,
IpUYeM TPOBOJUTH ISl TOJYYCHHUS YCPETHEHHOTO MAaKCHUMAlbHO TOYHO MPUOIMIKEHHOTO
pe3ysbTaTa HECKOJIbKO U3MEPEHHH U BEIYMCIICHUH. B Hamem cirydae Tabimuia MOXKeT BBITIISICTh
MPUMEPHO CIIAYIOIUM 00pa3oMm:

Macca Bonpl B | HauannHas Macca nununapa | Hauanbnas Koneunas
KaJIOpUMETPE TeMneparypa TeMneparypa TeMneparypa
BOJIBI HWIAHAPA
m t,,°C M-, t,,°C t,°C
1’ KT 1 2 Kr 2 ’
v C: =" ( 'a::f_—j
Bv1600: BbIYHMCIIEHHOE 3HAUEHUE YACTHHOM TEIIOEMKOCTH MaTeprania HUInHApa A

CeromHss MBI pacCMOTpeNM METOAMKY MpOBeleHUs 1ab0opaTopHOl pabOThl MO HM3MEPEHUIO
yIeIbHOM TEMJI0EMKOCTH TBepaoro Tena. Ha ciemyromieM ypoke Mbl IOTOBOPUM O BBIJICICHUU
SHEPrUU MPU CTOPAHUU TOTLIUBA.

JladopaTopHas padoraNe 5: U3ydyenune koJjie0aHuil MATEMaTHYeCKOr0 MasiTHHKA.

Ilenwv pabomui. Obopyoosanue

Ilesab: BBIACHUTH, KaK3aBUCUTIIEPHOMUACTOTACBOOOHBIXKOIE0aHUMATEMAaTHYECKOTOMAasITHU -
KaOTErO/INHBI.

O0opynoBanme: mraTuB ¢ My(QTOH U anKkoil, MapuK ¢ HUTbIO, CEKYHIOMEp.

Jlnst BeIOIHEHUsT paboThl HaMm noTpedyercs Tabnuma. Tabnuma 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 OIIPENEIUTh KOJIMYECTBO IKCIIEPUMEHTOB. B nanHOM cirydae ux 5. I1o Bep-
THUKAJIM 3alMCaHbl T¢ CaMble BEJIMYMHBI, KOTOPBIE MBI OyleM HM3MepsaTh. B mepByro odepenb
JUIMHA CaMOT0 MasTHWKa B caHTuMeTpax. Crenyromnas BeIMIMHA—KOJIUYECTBO KOJICOaHUH.
Hanee, monHoe Bpemsi kosiebanuii. Creayromue aBe rpadbl—3ToO NEPUO KOJIeOAHNH,KOTOPBIMA
M3MepsieTCs B CEKyHAax, 1 yactora B ['11. OOpaTuTe BHUMaHUE, 9YTO MBI 3apaHee 3alucaln T¢ Be-
JUYHHBI, KOTOPhIe OyJeM HCIIOh30BaTh. B MepByr0 odepeab 3TO JUIMHA HUTSHOTO MAasTHHKA.
Havanpnas mnmwHa: 5 cM—3TO O04YeHb KOpOTKMM MasTHUK. Jameine, 20, 45, 80 u 125. Yuciao
KoJie0aHuii Mbl Oy/IeM UCIOJIB30BaTh MOCTOsTHHOE. DTO 30 Konebanuil. B kaxxaom skcrepuMeH-
T€ MbI OyJIeM HcTob30BaTh 1o 30 KoneGaHmil.

Ilposeoenue cepuu IKcnepumenHmos

CobepeM dKCIIepUMEHTAITBHYIO YCTAHOBKY. Y CTaHOBKA COCTOUT M3 IIapuKa Ha HUTH. HUTH mpo-
JIepHyTa 4yepe3 JACTUK. DTO CHeNaHo AJIs TOTO, YTOObl MOKHO ObUIO PEryIupoBaTh €ro JJIUHY.
OOpaTtuTe BHUMaHKE, 9TO CaM JIACTUK YKPEIUJICH B JIAITKE MITATHBA.

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

Jlnst u3MepeHus JUIMHBI OyZIeM MCIIOJIb30BaTh JIMHEWKY U cekyHaomep. Mtak, Mbl oTcuutanu 30
KoJIeOaHUH U BpeMs, KOTOPOE MBI 3apErUCTPUPOBAIH, OKa3ajJoCh paBHbIM 13,2 ¢. 3aHOCHM 3TH
JaHHbIE B TaOJMIly W MOXEM IMpHCTyHnaThb K pacdyeTaM Iepuojia M 4YacTOThl KoyieOaHHil.
Crnenyromuii mar: yBeanyuBaeM JUIMHY MasTHUKa 10 20 cM. M BeChb SKCIEPUMEHT MOBTOPSEM
cHaudasa. BHOBb pe3ynbTaThl 3aHOCHM B TaOnuily. MTak, mpoBeas Hallu SKCIIEPUMEHTHI, MBI T10-
JTyYUIIH KOHEYHBIE PE3YyIbTaThl U 3aHECIIU UX B TAOINUILY.

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 cOcTaBlsiia 5 cM, 30 konebaHuii MPOIIUIH 32 BpeMs
13,2 c. Ilepuox xonebanuii cocraBun 0,44 c, a yactora 2,27 I'n.



Crnenyrouuii pe3ynbtat: Te ke 30 konebaHul, H O/yIMHA MasTHUKA Obuia yxe 20 cm. B atom
cllydae YBEJIMUYWIOCH BpeMs Kojiebanuii— 26,59 ¢, a nepuoxa konebanuii cocrasun 0,886 c. Ya-
CTOTa YMEHBIIWIACh MOYTH B 2 pa3a, oOpatute BHuManue: 1,128 I'u.
Ecnu MBI HOCMOTPUM Ha TPETUH pe3yibTaT, TO YBUIMM, YTO JUIMHA MasTHHKA eIe OoJbIle, Ie-
pHuo cTan OoJiblle, a YacTOTa YMEHBIIMUJIACh €lle Ha HEKOTopoe 3HadeHue. Clieayromuii, 4er-
BEPTHI W TMATHINA, MOCTapalTech MOCYUTAaTh camMu. OOpaTHTEe BHUMaHWE HA TO, KaK IPU 3TOM
Oy/eT MEHATHCS IEPUOJT M YacTOTa KOJIeOaHUI HAlIero HUTSIHOTO MasTHUKA.

Buwieoown

MOHO caenaTh BBIBOJ: C YBEITMUYCHUEM JITTMHBI MAATHUKA YBEITUUMBACTCS MEPHO] KOJeOaHUI 1
YMEHBIIAETCS YacTOTa. XOTEJIOCHh Obl, YTOOBI YETBEPTHINA U MATHIN OIBITHI BBl IPOJIEIATIN CAMU U
yOeIuIInch, 4To BCE JACHCTBUTEIBHO TaK, KaK MBI OJYYHJIM B HalIMX ombITax. Ha sTom mabopa-
TOpHas paboTa 3aKaHYMBACTCSI, HO €CTh JIOMOJHUTEIbHAS YacTh K JJAOOpaTOpHOU paboTe — Malib-
Hel1Iee uccie10BaHue KoJeOaHuil.

Tounaa mamemamuyecKkas 3a86UcCUMOCHb NEPUOOA OM ONTUHBL

MartemMaTH4ecKasi 3aBUCMMOCTb MKy AJTUHONH MaSTHUKA M MePHOAOM KoJiedaHuii
JlomomHuTEeNbHAS YacTh Ja00paTOPHON PabOTHI 3aKITFOYAETCS B TOM, YTOOBI JTyUIll€ ONPEACIIUTh
B3aMMOCBSI3b NEPUOJAA KOJIeOaHUH U JUIMHBl HUTSHOTO MasTHHKA. DTa 3aBUCHMOCTH JIOJDKHA
OTIPENeNATHCS MaTeMaTHdecKu. L{eb JONOMHUTENPHOTO 3aIaHUsI B TOM, YTOOBI BBISIBUTH MaTe-
MaTHUYECKYI0 3aBHCUMOCTh MEXKIY MEPHOAOM W JIMHOW MasTHHKA. Kak 3To MOXHO crenath?
HyXHO paccMOTpeTh OTHOIICHHE MEPHOAOB KoJIeOaHMii MasTHUKA M OTHOUICHHUE JUTWH MasTHU-
ka. [TocmoTpuM Ha TabIUIly, KOTOPYIO UCTIONB3YyEM, U OOCYIUM T€ BEJIMYHHBI, KOTOpbIE OyaeM
TyJa 3aHOCHUTb.
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B nepBoii yacTi MBI pacCMOTPUM OTHOIIEHHE MEPHOJa U3 BTOPOTO OMbITa, KOT/1a JJIMHA MasiTHU-

ka coctaBisiia 20 cM. OTHOIIEHHE MBI OyJeM HMCKaTh K MEPHOIY, KOTOPHIA MOJYYHIIN, KOTAa

JUIMHA MasATHUKA cocTaBiisia 5 cM. OTHOILIEHHE caMUX JUTMH Mbl PACCMOTPUM B HIDKHEH CTPOKE.
Tﬂ

. T .
I/ITaK, B BEPXHEU CTPOKEC OTHOIICHHUEC IICPHUOAO0B 1 , B HWDKHCU CTPOKE OTHOIICHHUE IJIMH MasiT-

-
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HuKa ! .Bce HeoOXoauMbIe TaHHBIE MBI BO3bMEM W3 MIpenbiaymeld Tadmuipel. OOpaiar Baiie
BHHMMaHUE, YTO 3TH BBIYMCIICHUSI B HEKOTOPBIX CIIyYasiX MOJIydaTcs MPUOIMKEHHBIMU, HO 3TO 3a-

BHUCHUT YK€ OT YUCTOTHI DKCIICPUMCHTA. Ecnmn M1 O6paTI/IMC$I K HepBOﬁ CTPOKE, TO YBUAUM, YTO

o
=2
BO BCEX IKCIIEPUMEHTAX OTHOIICHHE TEPHOI0B OYIET COCTABIAThH CICAYIOIIYIO IHU(PY =
L., 5,
[ £
: : pa3a. A jnajnee — OTHOIICHHUE JTMH MassTHUKOB. OOpaTiTe BHUMaHUE, B TICPBOM

cllyyae 3TO OTHouleHue paBHO 4, T.e. 20/5. Bo BTOpoM ciyyae — 9. B tperbem cimyuae — 16.
Bunno cpasy, kak OyayT cBsizaHbl 3TH BenuuuHbl. [TocMoTpuTe, B nepBom cityyae y Hac 2 u 4. B
apyrom ciydae —3 1 9 u 1. A. Jlenaem BBIBOA O TOM, YTO MepHo OyAeT NPONOPIHOHATIEH KOPHIO
KBaJIpaTHOMY U3 JUIMHBI MasiTHUKA. DTy 3aBUCUMOCTb MBI MOKEM MCIIOJIb30BaTh B JaJbHEUILIEM

JUTS aHAIU3a OJ00HBIX KOJIEOaHUIA:




TO, YTO MBI Ha6monam/1, KOraa OTHOIICHUC MICPUOA0B B KBAAPaTC paBHO OTHOIICHHIO JJJIMH Ma-

sSTHUKA. V3 3TOr0 Cciienyer, 4To NEPUOJ Mbl MOKEM 3aMKMCATh KaK o \"E
Jpyrumu ciaoBamu, €CJIM Mbl YBEJIMUMBAEM JJIMHY MasiTHUKA B 4 pasa, TO MEpUO/] YBEIUYUTCS B

2 paza. Ecniu yBenuuuMm IMHY MasiTHUKA B 3 pa3a, TO yBEJIMYUTCS NIEPUOJ B “E pa3. ut.n. B
3TOM M 3aKJII0UAETCS pe3yNbTaT JJabopaTOpHOM pabOTHI.

2. BAPUAHTBI OHEHOYHbBIX CPEACTB

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

KoMmiekT MakeToB OLEHOYHBIX CPEJICTB JUIsl OLIEHKH C(HOPMHPOBAHHOCTH 3JIEMEHTOB
o0umMx M Npo(eCCHOHANBHBIX KOMIIETEHIIMI MO BUAY NPO(PECCHOHANBHON NESATENBHOCTH C
HCIO0JIb30BAHMEM PA3INYHbI (POPM MPUBEIEH HUXKE.

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BYOJKETHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BbICHIEI'O OBPA3OBAHUA

«CAHKT-IETEPBYPT' CKAM TOCYJAPCTBEHHBIA SKOHOMUWYECKHAM

YHUBEPCUTET»

Onenka

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

«OMIUYHO)

OI_IeHKa «OTJIUYHO» BBICTABJLICTCA CTYACHTY, €CJIU OH FJ'IY6OKO U IIPOYHO
YCBOMJI HpOFpaMMHBIﬁ Marc€purajl, UCUCPIIbIBAIOIIEC, IIOCICAOBATCIBHO, YETKO
Hn JJOI'M4CCKHN CTpOﬁHO €ro wusjaract, ymeeT TCCHO YBA3BIBATH TCOPHIO C
HpaKTHKOﬁ, CBO6OI[HO CIIpaBJICTCA € 3aAadaMH, BOIPOCAMH U JPpYIrUMHU
BUAaMH IIPUMCHCHUA 3HaHPII>i, IpuueM HC 3aTpydHACTCA C OTBCTOM IIpU
BUIOU3MCHCHUU 3aﬂaHHﬁ, HCIIOJIB3YET B OTBECTC MATCpHUATL MOHOFp&(I)H‘ICCKOfI
JIATCPATYpPBI, MPABUIIBHO 000CHOBEIBAET IIPHUHATOC PpPCHICHUC, BJIAJACCT
Pa3SHOCTOPOHHUMHU HABBIKAMH U ITPHUECMAMHU BBIIIOJIHCHHA IIPAKTUYCCKUX 3a/1a4q.

«xopowo»

OI_IeHKa «XOpOHIO» BBICTABJIACTCS CTYACHTY, CCJIIM OH TBEPAO 3HACT MATCpHUal,
T'paMOTHO W TI0 CYHICCTBY HU3JIara€t ¢€ro, HE JOOIIYCKasA CYHICCTBCHHBIX
HETOYHOCTEM B OTBETE Ha BOIIPOC, MPAaBUIIbHO IPUMCHSACT TCOPCTUUCCKUC
IMOJIOKCHHA IIpU PCHICHUH IIPAKTUYCCKUX BOIIPOCOB U 3aJa4, BJIAACCT
HeO6XOILI/IMLIMI/I HaBbIKaMU U IIpUEMaMH UX BBITIOJIHCHUS.

«y00871emeo

PUmMenbHoO»

OI_IeHKa «YHAOBJICTBOPHUTCIIBHO» BBICTABJISICTCA CTYACHTY, C€CJIM OH HMCCT
3HAHUSA TOJIBKO OCHOBHOI'O MaTcpurajia, HO HC YCBOHUII €TI0 ,Z[eTaJ'Ieﬁ, JAOITYyCKacT




HETOYHOCTH, HEIOCTaTOYHO NpaBWIbHBIE (OPMYIMPOBKH, HaPYILICHHUS
JIOTUYECKOW IIOCIEN0BATEIILHOCTH B M3JI0KEHMH IPOIPAaMMHOIO MaTepuala,
WCTIBITHIBACT 3aTPYAHEHUS MPHU BBITIOJHEHUH MTPAKTUIECKUX PadOT.

«Hey00e81ema
OpUMENbHOY

OreHKa «HEYAOBICTBOPUTEIHHOY» BBICTABIISIETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTENIBHON YacTH MPOTPAMMHOTO MaTepuaia, IOIYCKaeT CYIIECTBEHHBIC
OMMOKH, HEYBEPEHHO, C¢  OOJIBIIUMHU  3aTPyJHCHHUSIMH  BBITIOJHSCT
npakTrudeckue paboTel. Kak mpaBuio, OICHKA «HEYIOBICTBOPUTEIBHOY
CTAaBUTCS CTYyJIEHTaM, KOTOpblE HE MOTYT TPOJOJDKUTh oOOydeHune O0e3
JOTIOTHUTEIIHHBIX 3aHSATHH 110 COOTBETCTBYIOIICH TUCITUTUIAHE.
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