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1. IHACIIOPT

koMmiuiekTa KOC no yuyeonou aucuuniaune «bJ1.08 EcrecTrBo3HaHue»

1.1.001mue mojo:xeHus
KonTtponbsHo-ouenounsle cpeacrsa (KOC) npeanazHadyeHbl Ui KOHTPOJIS U OLIEHKU
00pa30BaTEeNbHBIX JOCTH)KEHUH 00Yy4aOLINXCs, OCBOMBIINX MPOTrpaMMy yueOHOM JUCIUTUINHBI

EctecTtBO3HAHNE

KOC BkI1I04alOT KOHTPOJIbHBIE MAaTEPUAIIBI JUIsl IPOBEIEHUS TEKYILEIO0 KOHTPOJISI U
MIPOMEXKYTOUHOI aTTecTal B opMe KOHTPOJIBHBIX paboT B 1 1 2 ceMecTpax.
KOC pa3zpaboTraH B COOTBETCTBUHU C:
-o6pazoBarenbHOM mporpammoii CIT1O no cienmanbrocTr 38.02.01 DKOHOMUKA U OyXTaNTEPCKUI yUeT

(o oTpacisim)

-nporpamMmoni yaeonou aucruiuinabl bJ1.08 EcrecTBo3Hanme

1.2.Pe3yabTaThl 0OCBOCHHS THCIUILIHHBI, MO/VIeKAlIlNEe IPOBEPKe

Pe3yabTarsl HaumeHnoBaHue 3j1eMeHTa yMeHHIT/3HAHUH « XHMHUD»
00yueHus
(ocBOeHHBIE
yMeHus,
YCBOCHHBIE
3HAHNSA)
Vi — Ha3bIBaTh: U3yYEHHBIC BEUIECTBA 10 TPUBHUAIBHON MM MEXAYHAPOIHOU
HOMEHKJIATYyPE;
v2 — OIpPEAENATh: BAJIEHTHOCTh U CTEIEHb OKUCICHMSI XMMHUYECKHX DJIEMEHTOB, THUII
XUMUYECKON CBSI3M B COCIUHEHHUSX, 3apsAJl HMOHA, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX M OPraHUYECKUX COCAMHECHUH, OKHUCIUTEIb U
BOCCTAaHOBUTENb, IPUHAIICKHOCTh BELIECTB K PA3HBIM KJIACCaM HEOPTaHMYECKUX U
OpraHUYEeCKUX COCIUHECHUM;
v3 — XapaKTEepHU30BaTh: JJIEMEHTHl MaJbIX MEPHOJOB IO HUX TOJOXKECHHUI B
[lepuoanueckoit  cucreme JI.MI. MenaeneeBa; oO0mMe XHUMHYECKHE CBOWCTBa
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OpPraHU4EeCKUX
COCIMHEHUH; CTPOCHUE U XUMHUYECKHE CBOMCTBA M3YYECHHBIX HEOPraHUYECKUX U
OPraHUYEeCKHX COCTUHEHUH;
— OOBACHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTABAa U CTPOEHUS, IPUPOLIY
V4 XUMHUYECKON CBA3M (MOHHOW, KOBAJEHTHOM, METAJUIMYECKON U BOJOPOAHON),
3aBUCUMOCTb CKOPOCTM XHMHMYECKOW peakUMu U IOJOKEHHUS XUMHYECKOTO
paBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB;
Vs — BBIIIOJIHATh XUMHUYECKUM DKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEUIIINUX
HEOPraHWYECKUX U OPraHUYECKUX COECTUHEHNN;
—  TPOBOAMTH: CAMOCTOSTENbHBIM TMOMCK XUMHYECKOH uHpoOpMaluum ¢
UCIIOJb30BAaHUEM  pA3IMYHBIX HMCTOYHHUKOB  HAy4YHO-TIONYJSPHBIX  W3/IaHUH,
vo6 KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHETa; NCIOIb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUM JUIsi OOpaboOTKM M Tepenadyd XUMUYeckoil wuHdopmamuu u ee
IIPEJICTaBJICHUS B pa3INuHbIX (hopMax;
V7 — CBSI3BIBATh M3YUEHHBII MaTepHall co CBOEH MpogeccHoHaNbHON AeSITENbHOCTDIO;




V8

— peuaTh: pacueTHbIE 3a/1a4H 10 XMMHUYECKUM (HOpMyJiaM U ypaBHEHUSIM.

31

— POJIb XUMHU B €CTCCTBO3HAHUH, €€ CBA3b C APYIr'MMU CCTCCTBCHHBIMHW HAayKaMH,
3HA4YCHUE B )KU3HU COBPEMCHHOTI'O O6H_ICCTBa;

32

— Ba)XKHEHIINE XUMHYECKHE IOHATHS: BEIIECTBO, XUMHYECKUH 3JIEMEHT, aToM,
MOJIeKYyJla, Macca aTOMOB M MOJIEKYJ, MOH, pajuKaj, aJJIOTPONUs, HYKIUIBl H
W30TONBI, aroMHble S-, p-, d- f- opOuranmum, Xumuyeckas  CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, BAJCHTHOCTh, CTENEHb OKHUCICHUS, THOpHAN3ALUSL
opOuTanei, MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJ, MOJIb, MOJSIpHas Macca,
MOJISIpHBI 00BEM  Ta3000pa3HBIX BEUIECTB, BEIIECTBA MOJICKYJIAPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHMS, KOMIUIEKCHBIC COCIMHEHUS, TUCIIEPCHBIC CHCTEMBI,
UCTUHHBIC PACTBOPBI, HJIEKTPOJIUTHUYECKAsT TUCCOLUAIMS, KUCIOTHO — OCHOBHBIE
peakuuy B BOJHBIX pPAacTBOPAxX, THUIPOJIU3, OKHCICHHE M BOCCTAHOBJICHHE,
DIIEKTPOJIN3, CKOPOCTh XHWMHYECKOH peakiuy, MEXaHW3M pEaKIMH, KaTalus,
TeIIOBOW (KT peakiuu, SHTAIbIHA,  TEIUIoTa OOpa30BaHUS, SHTPOIIHS,
XMMHYECKOE paBHOBECHME, KOHCTAHTAa pABHOBECHS, YIJIEPOJHBIA  CKEJeT,
(GyHKIMOHATbHAS TpyIa, TOMOJOTHSA, CTPYKTypHas ¥ IPOCTPAHCTBEHHAs
WU30METpHsI, WHAYKTUBHBIA U Me30MepHbIi 3(dekTol, snekrpodun, HyKiIeopu,
OCHOBHBIE TUIIBl PEaKIIMU B HEOPTaHUYECKOH U OPraHUYeCKON XUMHU;

33

— OCHOBHBIE 3aKOHbl XHMMHH: 3aKOH COXpPaHEHHMS MacChl BEIIECTB, 3aKOH
MOCTOSTHCTBA cocTaBa BerlecTBa, [lepuoanueckuit 3akoH [[.U. MeHneneera, 3aKoH
['ecca, 3akoH ABorapo;

34

— OCHOBHBIE TEOPUM XUMHM: CTPOCHHME aTOMa, XUMHUYECKHE  CBA3H,
ANEKTPOJIUTUYECKAS TUCCOLUALNS KUCIOT U OCHOBAHMM, CTPOCHUE OPraHUYECKUX U
HEOPraHMYECKUX COEAMHEHUN (BKIIIOYAsi CTEPEOXUMHUIO), XUMUYECKYI0O KHHEMATUKY
U XMMUYECKYIO0 TEPMOJIUHAMUKY;

35

— Kimaccu(UKalMi0 W HOMEHKIATypy HEOpPraHWYeCKUX U  OpraHMYeCcKHX
COCIUHCHMIA,

36

— IPUPOJIHBIE HCTOYHUKHU YTJIEBOJOPO/IOB, U CIIOCOOBI UX MEPepadOTKH;

37

— BEIleCTBA W MaTepuaibl, LIHPOKO HCIONb3yEMbIE B IPAKTUKE: OCHOBHBIE
METaJlJIbl U CIUIaBbl, rpaduT, KBapl, MUHEpaJbHbIE YAOOPEHUS, MUHEpAJIbHBIE U
OpraHMYeCKHEe KHUCIOThI, INEJI0YM, aMMHUAK, YIJIEBOJIOPOIbl, (EHON, AaHWUIIMH,
METaHOJ, ATaHOJ, ATHIEHIJIUKOJb, TJIMLUEPUH, (OopMalblIerui, ameTaibIerus,
alleToH, TIJII0KO3a, caxapo3a, Kpaxmall, KjeTdaTka, aMHUHOKHCIOTBI, OeJKwu,
HUCKYCCTBEHHBIE BOJIOKHA, KaydyKH, IUIACTMACChl, >KUpPBI, MbBUIA M MOIOIINE
CpEACTBa.

PesyabTarbl
o0y4eHust
(ocBoeHHbBIE
yMeHus,
YCBOCHHBIE
3HAHUA)

HaumenoBaHue 3jieMeHTa yMeHMiT/3HaHU «DPU3HKA»

V1

— YMCTb TOYHO WH3JIaraTb CBOU MBbICIH, JIOTHYCCKU 00OCHOBBIBATH CBOIO TOKY




3pCHUsA, BOCIIPUHUMATD U aHAJIM3UPOBATH MHCHUA CO6CC€HHI/IKOB;

y2

— YMETb IPUMEHSTH OCHOBHBIC TTOHATHS, (POPMYJIBI ¥ 3aKOHBI PA3INYHBIX Pa3/IelIOB
(GU3MKHN K pELICHUIO 3a/1ay;

V3

— YMETh BBINOJHATH SKCIIEPUMEHTHI, CIyXKalue OOOCHOBAaHUEM (UIUUECKUX
3aKOHOB, TUIIOTE3, TEOPUH;

V4

— yMeTh MPUMEHSTh OCHOBHBIC IIOHSATHUS W 3aKOHBI (DU3UKH ISl HAYYHOTO
OOBSICHEHUS SIBICHUU OKPYXKAIOIIErOo MHpa, pa3nudarh (akTbl, MPUYUHBL U
CIICACTBUSL;

Y5

- yMETh Ha HAyYHOW OCHOBE JIOKa3bIBaTh CBOC MHEHUE M0 TEXHUKE BBHIMOTHEHUS
(bu3UYECKOro 3KCIepuMeHTa, 1a00paTopHOit paboTHI,

V6

— YMETh pacKpbIBaTh pOJb HAYKH B DKOHOMHYECKOM M KYJIbTYPHOM pa3BUTHH
00I11eCTBA;

\

— YMCTb CO6J'IIOI[aTB TpC6OBaHI/I$I TEXHUKHU 0€30I1aCHOCTH ITPH BBIITOJIHCHUH
(1)I/I3I/IT~I€CKI/IX OKCIICPUMCHTOB;,

V8

— YMETh TPaMOTHO W OOOCHOBAHHO H3JIaraTh CBOM BBIBOJBI MPH OGOPMIICHUH
71a00paTOPHBIX paboT, MPAKTHUYECKUX padoT;

¥9

— yMeTb CcOOJIoJaTh 3aKOHBl OSKOJOTMM 110 COXPAaHEHHIO paBHOBECHS B
OKPY’KAOIIEH cpefie IPH OCYIIECTBICHUH CBOEH KU3HENESITEIBHOCTH.

31

— CMBICH TOHSATHH: (PU3NYECKOe SBIEHUE, TUIOTEe3a, 3aKOH, TEOPHsl, BEIIECTBO,
B3aUMOJICHCTBUE, DJIEKTPOMAarHUTHOE TI0Jie, BOJIHA, (DOTOH, aTOM, aTOMHOE SAPO,
HEOHU3UPYIOILUE U3ITyUYEHHUs], IJIAaHETa, 3Be3/1a, rajakTuka, Becenennas;

32

— CMbICTT (PU3WYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHJIa, UMIIYJbC,
paboTa, MexaHU4ecKasl SHEpIHsl, BHyTPEHHAA SHEeprus, abCoM0THAs TeMIeparypa,
CpelHsis KHHETHYEeCKass HHEprusi, 4YacTUla BEIIeCTBA, KOJIMYECTBO TEIJIOTHI,
AIIEMEHTAPHBIN JIEKTPUUECKUN 3apsif;

33

— CMBICT (PU3UYECKUX 3aKOHOB KJIACCHYECKONH MEXaHHKH, BCEMUPHOTO TATOTEHHUS,
COXpaHEHHs JHEPTUH, HWMITYyJIbCa M DJIEKTPUYECKOTO 3apsijia, TEPMOTUHAMUKH,
AIIEKTPOMArHUTHON MHAYKLUH, poTodddexTa;

34

— BKJIQJl POCCHUMCKHUX U 3apyOeXHBIX YUEHBIX, OKA3aBIIMX 3HAYMTEIbHOE BIIUSHUE
Ha pa3BUTHE (PU3UKU;

35

— CBSI3b Hayku (U3MKU C JAPYTUMH pasfellaMd HayKd: XUMHeH, OHOJOorue,
ACTPOHOMHUEHN, IKOJIOTUYECKOE OCHOBBI PUPOJIONIOIH30BAHUS], MATEMATHKOM;




— cozeprkanue noHsaTuii «Beenennasy, «buocdepay, s3Bomonns pa3BUTUs

36 .
BcenenHnolii;
37 — TpeboBaHUs KOJOTUYECKOW M WHIAWNBUAYATBHON O€30MacHOCTH B OOIICHUH C
OKPYKaIoIIe Cpeiou;
38 — 3HATh OTJIMYME MOHATUS «TUIOTE3a» OT MOHITHUS «HAYYHAs! TEOPHUSD).
Pe3yabTarsl HaumenoBanmue 3jieMeHTa yMeHuii/3Hanuii «buosorus»
00yueHus
(ocBOEHHbIE
yMeHus,
YCBOEHHbIE
3HAHUA)
31 — CMBICJI IOHATHM: KJIETKA, OPTaHU3M, BU], 3KOCUCTEMA;
32 — 3HATh POJIb OMOJIOTUHU B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA U TPAKTHYECKOM eATEIbHOCTH JIFOICH;
33 — 3HATh CTPOCHUE KIIETKH;
34 — 3HaTh OCHOBHBIE CIIOCOOBI PA3MHOXKEHUS OPraHU3MOB, a TaKXKE MPUUYUHBI,
BbI3BIBAIOIINE HAPYIIEHUS! B PA3BUTHU OPraHU3MOB;
35 — 3HaTh 0COOCHHOCTH HACJIEJACTBEHHON M HEHACIIEICTBEHHON N3MEHYMBOCTH U UX
OHMOJIOTMYECKYIO POJIb B DBOJIIOIIUU KUBOTO;
36 — 3HATh PA3JINYHBIEC TUIIOTE3bI IPOUCXOKICHUS KU3HHU HA 3eMIIE;
37 — 3HATh MPU3HAKH POJICTBA YEJIOBEKA M MIIEKOMUTAIOIINX, OOIIHOCTh U PABEHCTBO
YEJIOBEUECKHUX pac;
38 — 3HATh OCHOBHBIE IKOJIOTUYECKUE (PAaKTOPBI U UX BIUSHUE HA OPTaHU3MBI;
39 — 3HATh MPUHITUIIBI B3aMMOJICHCTBHYS )KUBBIX OPTaHU3MOB M CPE/Ib OOUTAHMUS,
310 — 3HATh TIpaBUJIa TTOBEJCHUS B IPUPOJIE, OEPEIKHOTO OTHOIICHUS K OMOJIOTHIECKUM
00BEKTaM (pacCTeHHSIM M KUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe.
Vi — YMEThb OOBSICHUTH POJb OPraHWYECKUX M HEOPTaHUYECKUX BEIIECTB IS
AKU3ZHEESITEIIbBHOCTU KIIETKH;
y2 — YMETb ONKCHIBATh MUKPOIIPENApaThl KIETOK PACTEHUN;




V3
MUKpOIpenaparam;

— YMCTb CpaBHUBATh CTPOCHHUE KIIETOK paCTeHI/Iﬁ K JKHMBOTHBIX II0 TI'OTOBBIM

— YMEThb IOJIb30BAaThCS T€HETUYECKOW TEPMUHOJIOTHENM M CUMBOJIMKOM, pEIIaTh

V4 .
MIPOCTEHINNE TEHETHUCCKUE 3a/1a4H;

Vs — yYMETh aHAJIM3UPOBATH M OICHUBATH PA3JIMYHBIE THUIOTE3bl MPOUCXOKICHUS
JKM3HHU Ha 3emIie;

V6 — YMETh IIPOBOJIUTH OMKCAHUE 0COOCH OTHOTO BUIA 110 MOP(POIOTUIECKOMY
KPUTEPHIO;

v7 — YMETh [IOKa3bIBaTh POJACTBO 4YEJIOBEKa W MIJICKONMUTAIONINX, OOIIHOCTh U
PaBEHCTBO YEJIOBEUECKHUX pac;
— yMeTh IUIAaHUPOBAaTh COOCTBEHHYIO JEATECIBHOCTh  JUISl  JIOCTHDKCHUS

V8 MOCTABICHHBIX IIeJIel, OpraHu3alli CaMOKOHTPOJII W OICHKH TMOJXYYCHHBIX
pe3yJIbTaTOB;

V9 — YMETh MPaBUIIBHO BECTH ce0sl B MPUPOJE, OEPEKHO OTHOCUTHCS K OKpY’Karolei
cpene;

V10 — YMeThb NPUHUMATH TMPABOBBIE BOMPOCHI HKOJOTMUECKON 0e30MacHOCTH Mpu

BO3HUKHOBCHHWH HCCTAHAAPTHBIX chyauHﬁ B OKpPYKarouiceM MHUpe.

1.3. PacnipeniejieHue olleHUBAHNS Pe3YJIbTATOB 00y4eHHUsI 110 BUAAM KOHTPo.JIsA (Pu3nka)

Buabl arTecTanuu

Kon u HamMeHOBaHue 3JIeMeHTA YMEHHIl WJIM 3HAHUH Texywuii Ilpomesxcymounas
KOHMPOb ammecmayus
Y1 — ymerb TOYHO Wu31araTb CBOM MbICIH, Jjorudecku | KomGuHupoBanHoe Bauem ¢ konue |
00OCHOBBIBaTh CBOIO TOKY 3pEHHUS, BOCIPHUHMMAThb U | 3aHATHE, (popma Y

AHAJIM3UPOBATH MHCHUS CO6€C€I[HI/IKOB;

KOHTPOJISl YCTHAs,
oIpoc

cemecmpa, /I/@
3auem 8 KoHye 2

. | cemecmpa
WHAWUBUAYATbHbBIN
Komb6unupoBanHoe
3aHATHE opMma
» dop 3auem 6 xonye 1
VY2 — yMeTh NPUMEHSTh OCHOBHBIC ITOHATHS, POPMYITBI U KOHTpONs yCTHas, | .. i
3aKOHBI PA3NIUYHBIX Pa3eoB (U3HUKH K PEIICHUIO 3a/1a4; omnpoc P,
. | 3auem 6 konye 2
OTBETCTBEHHOCTb; WHIABUTY ATBHBIN

no nabopaTOpHOM
pabote

cemecmpa

Y3 — yMeThb BBINONHATH DJKCIEPUMEHTHI, CIyKaIllue
o0ocHOBaHMEM (PH3NYECKHUX 3aKOHOB, TUTIOTE3, TEOPHUIA;

KomOunupoBannoe
3aHaTue,popma
KOHTpOJISL  yCTHas,
0TIpocC

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

WHJUBH1yaTbHBIN
cemecmpa
[IpakTnueckas
padora.
Y4 — yMeTh NPUMEHSTh OCHOBHBIE IMMOHSTHUS U 3aKOHbI KomOunupoBannoe | 3auem 6 xonye 1

¢bu3MKN 115 HAy4HOTo OOBSICHEHUS SIBICHUI OKPYKAIOIIETO
MUpa, pa3inuyaTh GaKThbl, IPUUMUHBI U CIEJICTBUS;

3aHsTHE,hopMa
KOHTPOJISl  yCTHasl,

cemecmpa, /I/@
3a4yem 6 KoHye 2




orpoc cemecmpa
WHIUBUY ATbHBII
Komb6unupoBanHoe
. 3anatue,  Gopma | 3auem 6 konye I
V5 - yMeTh Ha HAy4YHOU OCHOBE JIOKA3bIBATh CBOE€ MHEHUE I10
KOHTpOJIA yCTHas, | cemecmpa, [I/@
TEXHHKE BBIIMOJIHEHUS (PU3MUECKOTr0 IKCIIEPUMEHTA,
. onpoc 3auem 8 KoHye 2
nabopaTopHOi paboTHI;
Jlaboparopnas cemecmpa
pabota
Komb6unupoBanHoe
3auem 6 xonuye 1
3aHsATHe,  (opma
Y6 — yMeTh pacKkpbIBaTh poJib HAYKH B 3KOHOMUYECKOM U KOHTPONS  verHas. | CEMEcmpa /D
KyJIbTYPHOM Pa3BUTUU OOIECTBA; ol OIC) y > | 3auem 6 koHye 2
P . | cemecmpa
WHAUBUAYAIbHbBIN
Komb6unupoBanHoe
3auem 6 xonye 1
3aHsATHEe,  (opma
VY7 — ymeTb cobmonath TpeOOBaHMS TEXHUKH 0€30MaCHOCTH N e /D
IIPY BBIIIOJIHEHUHU (PU3NYECKUX IKCIIEPUMEHTOB; o 01?: y > | 3auem 6 konye 2
p . | cemecmpa
WHIUBUAYAIbHbBIN
Komb6unupoBanHoe
3aHsaTHE,  (opma

VY8 — yMeTh TPaMOTHO ¥ 0OOCHOBAHHO HM3JIaraTh CBOU
BBIBOJIBI ITPU 0pOpMIICHNH J1a00paTOPHBIX padoT,

KOHTpOJISL  yCTHasd,
oIpoc

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

MPaKTUYECKUX padoT; WHUBUTY ATHHBINA
cemecmpa
[IpakTueckas
pabora.
VY9 — yMmeTh coOMI0AaTh 3aKOHBI 9KOJIOTUHU TI0 COXPAHEHUIO Kom6unupoBanHoe
PAaBHOBECHSI B OKPYXKAIOILIEH Cpeie PU OCYIECTBICHUH 3aHsATHEe,  (opma

cBoOcH KHU3HCACATCIIBHOCTH.

KOHTPOJISl  yCTHas,
oIpoc

3auem 6 xonye 1
cemecmpa, /I/D
3auem 6 KoHye 2

WHIUBUAYATbHBIN

JlaGopaTopHas cemecntpd

pabota
31 — cMBICT IOHATUH: (PU3UYECKOE SBIIEHUE, THUIIOTE3a, KomOunupoBannoe Savem & xomye I
3aKOH, TEOpUsl, BELIECTBO, B3AUMOJICHCTBHE, 3aHartue,  (Gopma cemecmpa, JI/®
AJIEKTPOMArHUTHOE T0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE KOHTpONs yCTHas, | . gp Kém/;e 5
A71pO, HEOHUSHPYIOUINE U3y EHN, ILIAHETA, 3BE3 /A, omnpoc | cemecmpa
rajJlakTuka, Becenennas; cpenoi; WHIWBUTY ATBHBIT
32 — cwmblca (U3UYECKHX BEITUYHMH: CKOPOCTh, yckopeHue, | KomOuHMpoBaHHOE 3auem 6 xonye 1
Macca, Cuja, UMITyJIbC, paboTa, MEeXaHW4YecKas JSHeprus, | 3aHsaTue,  (opma

BHYTPEHHSS SHEprusi, aOCONIOTHAs TeMIeparypa, CpemaHsis
KMHETUYeCKas HSHEprusi, 4acTulla BEIIECTBa, KOJIUYECTBO

KOHTPOJISl  yCTHas,
orpoc

cemecmpa, /I/@
3auem 8 KoHye 2

o . . | cemecmpa
TEIUIOTHI, YJIEMEHTAPHBIN JIEKTPUUECKUN 3apsi; WHIWNBUAYATbHBIN
. KomOunupoBanHnoe
33 — cMBICT (U3UYECKUX 3aKOHOB KJIACCHYECKOM MEXaHUKH, SaHSTHE (bopvia 3auem 6 xonye 1
BCEMUPHOTO TATOTEHHS, COXPAHEHUA SHEPTUM, UMIyTIbCA n | OH’H CTIEM cemecmpa, I/
AIIEKTPUYECKOTO 3apsia, TEPMOIUHAMUKH, o orc) Y > | 3auem 6 konye 2
3JIEKTPOMArHUTHOM MHIAYKIMH, poTod(dexTa; P ., | cemecmpa
WHIWBUTY ATbHBIT
KomOunupoBannoe
3ansaTHe,  (Hopma | 3auem 6 konye 1

34 — BKJIa/1 POCCUHMCKUX U 3apYOEKHBIX YUEHBIX, OKa3aBIINX
3HAYUTENIbHOE BIMSHUE Ha Pa3BUTHE (PU3UKU;

KOHTPOJISI  yCTHas,
ompoc
WHIUBUIYATbHBIN
Tectrr

cemecmpa, /I/@
3ayem 6 KoHye 2
cemecmpa




35 — cBsA3b HAyKW (DU3UKH C IPYTUMU pa3/ieiaMu HAyKu:
XUMHEH, OMOTIOTHEN, aCTPOHOMHUEH, YKOJIOTUYECKOE OCHOBBI
MIPUPOJIONOJB30BaHUS, MATEMATUKOM;

KombunupoBanuoe
3aHsATHE,  (hopma
KOHTPOJISL  yCTHas,
orpoc

3auem 6 xonye 1
cemecmpa, JI/@
3ayem 6 KoHye 2

. | cemecmpa
WHBUTYTbHBIN
Komb6unupoBanHoe
3anatue,  ¢Gopma | 3auem 6 konye I
36 — conxepxanue moHATHH «Bcenennas», «buocdepa», | KoHTpoNs ycTHas, | cemecmpa, [I/D
3BOJIIOLMSA pa3BUTHS BceeleHHoi; onpoc 3ayem 6 KOHye 2
UHAUBUAYAIbHBIN | cemecmpa
Tectbl
Kom6unupoBanHoe
3aHsATHe,  (opma
KOHTpOJIs ycTHas, | 3auem 6 Konye 1
37 — TpeOOBaHHMSA DKOJOTMYECKOM | HWHIAMBUIYAJTbHON ompoc cemecmpa, [/@
0€30MMacCHOCTH B OOIIIEHUU C OKPY KaIOIIEH VHINBUIYaNbHEIH | 3auem 6 Konye 2
cemecmpa
Kom6unupoBanHoe
3auem 6 xonye 1
3aHsATHEe,  (opma
38 — 3HATH OTIMYHME TMOHITHS «TUIIOTE3a» OT MOHATH cemecmpa, /I/@
KOHTpPOJISL yCTHas,
«HAYYHAsI TEOPUSD. oIIDOC 3auem 6 KoHye 2
p . | cemecmpa
WHIUBUAYAIbHbBIN

PacnpenesieHne OlleHMBAHUSA Pe3YJbTATOB 00y4YeHHs 110 BUAAM KOHTPOJsl (Xumus)

Buael arrecranuu

Kon 1 HanMeHOBaHue 3/IeMEHTA YMEHHIl WM 3HAHUH Texywuii IIpomescymounas
KOHMPOb ammecmayus
V1 — Ha3bIBaTh: U3y4YEHHbIE BELIECTBA 10 TpUBHAIbHON Wi | KomOuHMpOBaHHOE

MEXIYHAPOAHOW HOMEHKIIATYPE;

3aHsaTHe, hopMa
KOHTPOJIS YCTHAd,
oIpoc

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

o cemecmpa
VHJTUBHTy ATbHBIN

V2 — onpenensiTh: BAJIEHTHOCTb U CTENIEHb OKHUCICHUS Komb6unupoBanHoe
XMMHUYECKHUX 3JIEMEHTOB, THUII XMMUYECKOH CBSI3U B 3aHsATHE,  (opMma
COCAMHCHUAX, 3apAd HOHA, XapaKTEP CPCAbl B BOJHBIX KOHTPOJIA CTHas 3avem Korye !

» 3ap » XapaKkTep cp 5 p y | cemecmpa, 1/
pacTBOpax HEOPraHUYECKUX U OPraHUYECKUX COeTUHEHUH, 0Ipoc squem & kowue 2
OKHCJIMUTEJIb U BOCCTAHOBUTECIIb, IPUHAIJIC)KHOCTb BEIICCTB K HHI[HBH)IyaJ'II:HBIfI cemecmna 4
pa3HbIM KJ1accaM HEOPraHWYECKUX M OPraHUYECKUX JlaGopatopHas P
COEIMHEHUI; pabota
V3 — xapakTepu3oBaTh: 3JEMEHTHl MaJblX MepHoJ0B 1Mo ux | KomOuHMpOoBaHHOE

nonoxxeHuto B [lepuonnueckoit cucreme [[.M. MeHneneena;
o0IIMe XHMHUYECKHE CBOMCTBA METAJIOB, HEMETAJIOB,
OCHOBHBIX KJIAaCCOB HeOpFaHI/I'-IeCKI/IX n OpFaHI/IquKI/IX

3aHaTue,popma
KOHTpOJISl yCTHas,
0TIpocC

3auem 6 xonye 1
cemecmpa, JI/@
3ayem 8 KoHye 2

COCIMHEHMM; CTPOCHUE U XUMHUUYECKHE CBOWMCTBA U3YUYEHHBIX | HHIUBUYaJIbHBIN

HEOPraHNYECKUX U OPraHUYECKNUX COCINHEHNN; IIpakTrueckas cemecntpa
pabota. TecTsl

VY4 — 00BACHATH: 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX Komb6unupoBanHoe

COCTaBa M CTPOEHUS, TPUPOY XUMUUYECKON CBSI3U (MIOHHOM,
KOBQJICHTHOM, METAJNIMYECKON U BOJOPOTHOM ), 3aBUCHMOCTD
CKOPOCTU XMMHYECKON PEAKIIUU U TTOJOKEHUS XUMUUECKOTO
paBHOBECHSI OT PA3IMYHBIX (PAaKTOPOB;

3aHsTHE,(hopMa
KOHTPOJISI  yCTHas,
omnpoc
VIHIUBUYJIbHBIN

3auem 6 xonye 1
cemecmpa, /I/@
3ayem 6 KoHye 2
cemecmpa




V5 — BBINONHATE XUMHUYECKHUM SKCIIEPUMEHT T10
pacno3HaBaHUIO BAKHEUIINX HEOPTaHUYECKUX U
OpPraHUYECKUX COCIMHEHUN;

KombunupoBanuoe
3aHsATHE,  (hopma
KOHTPOJISL  yCTHas,
oIpoc

3auem 6 xonye 1
cemecmpa, Jl/@
3auem 8 KoHye 2
cemecmpa

Y6 — npoBOANTE: CaMOCTOATENIbHBIN TOMCK XUMUYECKOU
WH(OPMAIIUY C CTIOIH30BAHUEM PA3IMYHbBIX UCTOYHIUKOB
Hay4YHO-TIONYJISPHBIX U3IaHHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETa; UCII0IB30BATh KOMITBIOTEPHBIE
TEXHOJIOTHH JIJI1 00pa0OTKH U TIepeIadyn XUMUIECKON
uH(pOpMALIUY U €€ TPEACTaBICHUS B Pa3IMUHBIX (popmax;

KombunupoBanuoe
3aHsaTHE,  (opma
KOHTpPOJISI  yCTHAs,
orpoc

VHIUBUY AJIbHBIN
mo jabopaTopHOI
pabote

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

VY7 — cBa3bIBaTh M3YYCHHBIM MaTepual Cco CBOEH

poeCCUOHATTLHON IEATENIbHOCTHIO;

KomOuHmpoBanHoOe
3aHsATHe,  (opma
KOHTPOJISI yCTHasl,
ompoc
VH/IMBU 1y aJIbHbII

3auem 6 xonye 1
cemecmpa, l/®
3auem 8 KoHye 2
cemecmpa

V8 — pemarhb: pacueTHbIC 3a7a41 110 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM.

Komb6unupoBanHoe
3aHsaTHE,  (opma
KOHTPOJISl  yCTHas,
orpoc

3auem 6 xonye 1
cemecmpa, [I/@
3auem 6 KoHye 2

VHIUBUY AJIbHBIN
cemecmpa
[IpakTueckas
pabora.
31 — poab XUMHUH B €CTECTBO3HAHUH, €€ CBA3b C APYTUMHU Kom6unupoBanHoe
€CTECTBCHHBIMU HayKaMH, 3HAYCHHE B )KU3HU COBPEMEHHOTO | 3aHsATHE,  (opMma

00I11eCTBA;

KOHTPOJISL  yCTHas,
orpoc

3auem 6 xonye 1
cemecmpa, /@
3auem 8 KoHye 2

WHUBUAYATbHbBIN
cemecmpa
Jlaboparopnas
pabota
32 — BaxHEHIIME XHUMHUYECKHE TIOHATHS: BemiecTBo, | KomOuHMpOBaHHOE
XUMHYECKUI DJIEMEHT, aToM, MOJEKyJa, Macca aTOMOB H | 3aHsATHEe,  ¢opMma
MOJIEKYJI, NOH, paguKall, aJUIOTPOIHUsI, HYKJIMIbI U U30TOIIbI, | KOHTPOJISI yCTHAs,
aToMHble S-, P-, d- f- opOuTamu, XuMHUYecKas CBSI3b, | OMPOC
ANEKTPOOTPHUIATEILHOCTh,  BaJIEHTHOCTD, CTCIICHb | MH/IUBH Ty TbHBIH
OKHUCIJIEHUs, TUOpuAN3anus opoburtaineit, mpocTpancTBeHHoe | JlabopaTopHas
CTpOEHHE MOJEKYJ, MOJb, MOJSpHas Macca, MOJIAPHBIA | paboTa
00BeM Tra3000pa3HBIX BEIIECTB, BEUIECTBA MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHHUS, KOMIUIEKCHBIE COCIMHEHHUS,
3auem 6 xonye 1
JUCTIIEPCHBIE CUCTEMBI, WCTUHHbIE pacTBOPHI,
cemecmpa, /I/@
ANEKTPOJIUTUYECKAS] JUCCOLMALUS, KUCIOTHO — OCHOBHBIE
3auem 8 KoHye 2
peakuuu B BOAHBIX pacTBOPAX, TUAPOIU3, OKHCICHHE U cenecmpa
BOCCTAHOBJICHHE, JJIEKTPOJIHM3, CKOPOCTb XHMHUYECKOM P
peaKiuy, MEeXaHWU3M peakIMH, KaTaiu3, TeIioBoi 3ddext
peaKmuu, SHTAIBMIUSA, TEIUIoTa OO0pa30BaHUs, IHTPOIUS,
XUMUYECKOE  pPAaBHOBECHE,  KOHCTAHTAa  pPaBHOBECHS,
YIJIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAs TPYTIa, TOMOJIOTHS,
CTPYKTypHas u MIPOCTPAHCTBEHHAS WU30METpHS,
UHAYKTUBHBIH M Me30MepHbI 3¢ dexTsl, 3aexTpodu,
HYKJI€0(UI, OCHOBHBIE THUIIBI PEAKIIUU B HEOPTAHUYECKOU U
OpraHN4YeCKON XUMHH;
33 — OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUSI MACChI KombOunupoBanHnoe | 3auem 6 konye 1
BEIIECTB, 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA, 3anarue, ¢opma | cemecmpa, /l/D

[Tepuonnueckuii 3akon /.M. Menneneesa, 3akoH I'ecca,

KOHTpPOJIA  YCTHAas,

3auem 8 KoHye 2




3aKOH ABOTaJIpo; ompoc cemecmpa
WHIUBUY ATbHBII
Komb6unupoBanHoe
34 — OCHOBHBIE TEOPUH XUMHUH: CTPOCHHUE aTOMA, 3aHsATHEe,  (opma
3auem 6 xonye 1
XUMHYECKUE CBSA3H, FICKTPOIUTHYECKAS TUCCOIHALIHS KOHTpPOJISL  yCTHAas,
N cemecmpa, l/®
KHCIIOT U OCHOBAaHUH, CTPOCHUE OPTAaHUYECKUX H orpoc squem 6 Kone 2
HEOPraHMYECKUX COSAMHEHUN (BKIIOYAsi CTEPEOXUMHUIO), WHUBUAYAIbHbBIN cerecmpa 4
XUMHYECKYI0 KHHEMAaTUKy ¥ XUMUYECKYI0 TepMoiuHamMuKy; | JlabopaTopHas P
pabora
KombunupoBanuoe
3auem 6 xonye 1
3aHsaTHE,  (opma

35 — kiaccuuKalKio 1 HOMEHKIATYpy HEOPTraHUYECKUX U
OPraHNYeCKUX COCIUHECHUM;

KOHTPOJIL  YCTHas,
ompoc
VHJIUBUYJIbHBIN

cemecmpa, J[/@
3auem 8 KoHye 2
cemecmpa

36 — npupoHbIE UCTOYHUKH YTIIEBOJIOPOAOB, U CIOCOOBI UX
nepepaboTKH;

KombunupoBanuoe
3aHsATHE,  (opma
KOHTPOJISl  yCTHas,
Orpoc

3auem 6 xonye 1
cemecmpa, [I/@
3auem 6 KoHye 2

WHJUBHUyaIbHBIA | cemecmpa
TecTsl

37 — BellecTBa U MaTepualbl, HIMPOKO HcHoib3yemble B | KomOuHMpOBaHHOE

IIPAKTHKE: OCHOBHbIE METajUlbl M CIUIaBbl, TpaduT, KBapl, | 3aHsaTHe,  (Qopma

MUHEpaJIbHbIE YIOOpEeHUs], MUHEPAIbHBIE U OPTaHHMYECKUE
KHCIIOTBHI, I1I€JI0YH, aMMHAK, YTJI€BOJOPOIbl, (EHO, aHUITUH,

METaHoI, 9TaHOII, STHJIECHIJINKOIb, TJIMICPUH,
dbopmanibieru, aneraablAerul, alleToH, TII0KO03a, caxaposa,
Kpaxmai, KJeT4yaTKa, aMUHOKHCJIOTHI, OeJIkH,

HCKYCCTBCHHBIC BOJIOKH4, Kay4yKH, IIIACTMACCHI,
MbIJIa 1 MOIOIIME CPEACTBA.

KHUPBI,

KOHTPOJIL  yCTHas,
onpoc
VHIUBUY AJIbHBIN

3auem 6 xonye 1
cemecmpa, JI/@
3auem 6 KoHye 2
cemecmpa

PacnpenesieHue onieHMBaHUSA Pe3yJbTATOB 00y4YeHHsl 10 BUIaM KOHTPoJsi (buosorusi)

Buanbl arrecranuu

Koa v HauMeHOBaHMe 3JIeMEHTAa YMEHU I UJIM 3HAHUI Texywuti Ilpomeosxcymounas
KOHMPOIb ammecmayusi
Y1 — ymerp O0OBSICHUTH posib opranndyeckux | | KomOuHnpoBaHHOE

HEOPTraHNYCCKUX BCIICCTB AJIA KUBHCACATCIIbHOCTU KIICTKH,

3aHsATHE, (hopMa
KOHTPOJISI YCTHas,
omnpoc

VIHIUBUY JIbHBIN

3auem 6 xonye 1
cemecmpa, [/@
3auem 6 KoHye 2
cemecmpa

VY2 — ymMeTh OnuChIBaTh MUKPONPENIAPATHI KIETOK PACTEHUN;

KomOunupoBanHoe
3aHatue,  (dopma
KOHTPOJISL yCTHas,
orpoc

VH/IMBU/Ty aTbHBIH
Jloxnan

3auem 6 xonye 1
cemecmpa, JI/@
3ayem 8 KoHye 2
cemecmpa

V3 - YMEThb CpaBHHUBATHL CTPOCHUC KIICTOK paCTeHI/II‘/’I )51
KMBOTHBIX IO TOTOBBIM MHUKPOIIpCIIapaTam,

KomOunupoBannoe
3aHaTue,popma
KOHTpPOJISL  yCTHas,
orpoc

WH/IMBU/Ty aJTbHBIH
[IpakTnueckas
padora.

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




VY4 — yMeTp 110J1b30BaThCSl TEHETUYECKONW TEPMUHOJIOTHEN 1
CUMBOJIMKOH, peuIaTh MpOCTEHIINE FeHETUYECKUE 3a1a4uu;

KombunupoBanuoe
3aHsATHE,hOpMa
KOHTPOJISI  yCTHasl,
onpoc
VHIUBUYJIbHBIN

3auem 6 xonye 1
cemecmpa, J[/@
3ayem 6 KoHye 2
cemecmpa

V5 — ymMeTh aHaIM3UpPOBATh U OLICHUBATH PA3JIUYHBIE
TUIOTE3bI MPOUCXOKICHHS KU3HH Ha 3eMJI€;

KomOuHmpoBaHnHOE
3aHsATHe,  (opma
KOHTPOJISI  yCTHasl,
ompoc

3auem 6 xonuye 1
cemecmpa, JI/@
3ayem 6 KoHye 2
cemecmpa

Y6 — ymMeTh IPOBOJIUTH OMTUCAHUE 0COOEH OJTHOTO BHJIA 11O
MOP(}OITOTHIEeCKOMY KPUTEPHIO

KomOuHmpoBanHOe
3aHsATHe,  (opma
KOHTPOJISI  yCTHasl,
orpoc
VH/IMBU 1y aJIbHBII

3auem 6 xonye 1
cemecmpa, l/®
3auem 8 KoHye 2
cemecmpa

Y7 — yMeThb [I0Ka3blBaTh POACTBO  4EJOBEKa H
MJICKOITUTAIOIINX, OOIIHOCTh M PABEHCTBO YEIOBEUECKUX
pac

KombunupoBanuoe
3aHsaTHE,  (opma
KOHTPOJISI  yCTHasl,
oTpoc

VHIUBUY QJIbHBIN
Pedepar

3auem 6 xonye 1
cemecmpa, [[/@
3auem 6 KoHye 2
cemecmpa

V8 — ymeTh mi1aHupoBaTh COOCTBEHHYIO NEATEILHOCTD JIJIs
JOCTUKEHHSI TIOCTABJICHHBIX €€, OpraHu3aIiu

Komb6unupoBanHoe
3aHsaTHEe,  (opma
KOHTPOJISl yCTHas,
Orpoc

3auem 6 xonye 1
cemecmpa, [I/@
3auem 6 KoHye 2

CaMOKOHTPOJISI U OLICHKH MOJYyYEHHBIX PE3YyJIbTATOB WHUBUTY ATHHBINA
cemecmpa
[IpakTueckas
pabora.
VY9 — yMeTs npaBUILHO BECTU ceOsl B IPUPOE, OEperxHO Kom6unupoBanHoe Sauem 6 xonue I
OTHOCHUTBCS K OKPYXAIOIIEH cpeie 3aHaTue,  (Gopma Y

KOHTPOJISl  yCTHas,
oIpoc

cemecmpa, I/D
3a4em 8 KoHye 2

. | cemecmpa
VH/IMBUTyaJIbHBIH
VY10 — ymeTb npuHUMATh IPAaBOBbIE BOIPOCHI Komb6unupoBanHoe
HKOJIOTUYECKOM 6€30MacHOCTH MPH BOZHUKHOBEHUHU 3aHsaTHe,  ¢opma | 3auem 6 konye 1
HECTaH/IapPTHBIX CUTYyallMi B OKPY’KAIOLIEM MUpeE KOHTpPOJISL yCTHad, | cemecmpa, /I/D
ompoc 3ayem 6 KOHYe 2
WHJUBHUYaIbHBIA | cemecmpa
CooOuieHue
31 — cMBICI IOHATHMN: KJIETKA, OPTaHU3M, BU]I, SKOCUCTEMA KomOunupoBanHoe
SAHSTHE (bopva 3auem 6 xonye 1
i P cemecmpa, /I/@
KOHTpPOJISL  yCTHas,
3auem 8 KoHye 2
orpoc
. | cemecmpa
VH/IMBUTY JTbHBIH
32 — 3HaTh pojb Ouonoruu B GopMUpOBaHUU coBpeMeHHOH | KomOuHnpoBaHHOe
€CTeCTBEHHO-HAy4YHOW KapTUHBI MHpa W TpaKTHUECKOW | 3aHATHe,  (opma | 3auem 6 konye I
NEeATEIbHOCTH JIFOIEU KOHTpPOJISl yCTHas, | cemecmpa, /I/@
onpoc 3ayem 6 KOHye 2
WHJIUBHUyaIIbHBIA | cemecmpa
Pedepar
Komb6unupoBanHoe
SAHSTHE (bopvia 3auem ¢ konye 1
> p cemecmpa, /I/@
33 — 3HaTh CTPOEHUE KIETKU KOHTpPOJISL  yCTHas,
3auem 8 KoHye 2
orpoc

VIHIUBUYJIbHBIN

cemecmpa




KombunupoBanuoe

3auem 6 xonye 1

34 — 3HaTh OCHOBHBIE CIIOCOOBI PAa3MHOXKEHUS OPTraHU3MOB, a | 3aHATHE,  (opMa cexecmpa, JI/®
TaK)Ke IPUYUHBI, BBI3BIBAIOIINE HAPYIICHUS B PA3BUTUU KOHTpPOJS yCTHas, pa,
3ayem 6 KoHye 2
OpPraHHU3MOB orpoc
. | cemecmpa
WHBUTYTbHBIN
Komb6unupoBanHoe
. 3anatue,  ¢Gopma | 3auem 6 konye I
35 — 3HaTh 0OCOOEHHOCTH HACIIEICTBEHHON U
N KOHTpPOJIsl yCTHas, | cemecmpa, /I/@
HEHACJICJICTBEHHOW U3MEHYMBOCTU U MX OMOJIOTHYECKYIO
ompoc 3ayem 6 KOHye 2
POJIb B BOJIIOLIUU )KHBOTO .
UHAUBUAYAIbHBIN | cemecmpa
Jloknan
Komb6unupoBanHoe
3auem 6 xonye 1
3aHsATHe,  (opma
36 — 3HaTh pa3JIUYHBIC TUIIOTE3bI TPOUCXOXKICHUS KU3HU Ha cemecmpa, l/®
KOHTpPOJISL  yCTHas,
3emiie 3auem 8 KoHye 2
orpoc
. | cemecmpa
WHIUBUAYAIbHbBIN
Komb6unupoBanHoe
3aHsaTHE,  (opma

37 — 3HATh MPU3HAKU POJICTBA YETIOBEKA M MJICKOMUTAIOIIHUX,
OOIIHOCTh U PaBEHCTBO YEIOBEYECKUX Pac;

KOHTPOJIL  yCTHas,
onpoc

VHIUBUY AJIbHBIN
Pedepar

3auem 6 xonye 1
cemecmpa, JI/@
3a4em 6 KoHye 2
cemecmpa

38 — 3HaTh OCHOBHBIC OJKOJOTHUYECKHE (AKTOPBI U HX
BJIMSIHUE HA OPTaHU3MBbI

Komb6unupoBanHoe
3aHsaTHE,  (opma
KOHTPOJISI  yCTHasl,
onpoc

VIHIUBUY JIbHBII

3auem 6 xonye 1
cemecmpa, [I/@
3auem 6 KoHye 2
cemecmpa

39 — 3HaTh NPUHLHUIBI B3aUMOJEHCTBUS AKUBBIX OPTaHU3MOB
U cpe/ibl OOUTaHUS

KomOunupoBanHoe
3aHaTue,  (Gopma
KOHTpOJISl  yCTHas,
orpoc

WH/IMBU/Ty aJTbHBIH
Jloxmnan

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

310 — 3HaTh MpaBwWiia TMOBEICHUS B TPHUPOJE, OEpPeKHOTO
OTHOLIEHUS K OHOJOrMYeCKMM OOBeKTaM (pacTeHHsIM U
KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe.

KomOunupoBanHoe
3aHaTue,  (dopma
KOHTpOJISl  yCTHas,
orpoc

WH/IMBUTY aTbHBIH
Pedepar

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




1.4. PacnipenesieHre TUIIOB OLEHOYHBIX CPEACTB 10 3JIeMEHTAM 3HAHUI U YMEHHUI TeKylero KOHTPOoJIs

Conepxanre yaeOHOTO
Marepuana no

nporpamme Y /1

Vi

y2

v3

V4

V5

Y6

Y7 | V8

Tun xoHTpOIRHOTO 3adaHmsI 1

31

32

33

34

35

36

37

38

39

310

Tema 1.1.

17

12

Pasnen 1. Xumusa

3

OO6was u
HeopraHqucxaﬁ XUMUA.
Tema 1.1.1.
Beenenmne.

EcTecTBO3HaHNE B
CHCTEME HayK O MPHUPOJIE.
OCHOBHBIE TTOHATHS 1
3aKOHBI XUMHH.
Tema 1.1.2.

Ilepuoaunueckuii 3aKoH U

TIEPUONYECKAs CHCTEMA

XUMHYECKHX JJIEMEHTOB

M. . MenneneeBa
Tema 1.1.3

17

11

CrtpoeHue BelecTna.
OCHOBHBIE THUIIEI
XAMHYECKHX CBS3EH,
BUJIBI KPUCTATUTHYCCKUX
PEIIETOK
Tema 1.1.4

11,12

Bona. Pacteoper. TO/I.
XUMUYECKUE PEaKIuu X
MPU3HAKH,
knaccudukaru. Boxaa,

KaK paCTBOPHUTCIIb. BI/I,HLI

11

17

12




pacTBOpoB

Tema 1.1.5.
Kiraccuduxarus
HEOPTaHUYECKUX

coeMHeHnil. MeTauibl U
HEMETAJUTBI, UX CTPOSHHUE
u cBoiictBa. Kopposus
METaJUIOB

12

12

12

Tema 1.1.6
Knaccuduxarms
CJIOXKHBIX BEIIIECTB B
HEOPraHUYECKOW XUMHUH.
Oxcunpl: UX COCTaB,
KITaCCH(UKAITHS,
XMMHYCCKHNE CBOMCTBA,
MOJTyYeHHUe, MPUMEHEHUE

11

3,5

Paznen 1.2
Opraanyeckasi XuMus

Tema 1.2.1
OCHOBHBIE TTOHSTHS
OpraHU4eCKON XUMUHU.
IIpenmeT opranuyeckoi
xumuu. Teopus
CTPOEHUS OPraHUYECKUX
coenuHeHn A. M.
Bytneposa

12

11

Tema 1.2.2
Knaccudukanms
OpTaHUYECKUX
COCIMHEHUH

17

Paznen Ne2. dusuka

Tema 2.1 Beenenue

11

Tema 2.2 Mexanuka




Tema 2.3 MonekymnsapHas
¢usuka. TepMonrHAMUKa

17

Tema 2.4. OcHOBBI
3JIEKTPOAMHAMUKHI

17

12

Tema 2.5 Konebanus u
BOJIHBI

Tema 2.6 DnemMeHTHI
KBaHTOBOH (pm3uKH

17

3,12

en buonorus

Tema 3.1 buonorus —
COBOKYITHOCTH HayK O
>KUBOU IPHUPOJE

3,12

Tema 3.2 Knetka

w

3,11

Tema 3.3 opranusm

12

Tema 3.4 Bug

11

Tema 3.5 Dxocucurema

12

17

Tema 3.6 CtpoeHue u
pa3BUTHE BCEJIEHHOU

17




1.5. PacnpenejieHMe THIIOB OLCHOYHBIX CPEACTB IO JJIEMEHTAM 3HAHUN W YMEHHMH

KOHTPOJJIUPYEMBIX Ha HpOMe)l(yTO‘IHOﬁ arTreCranmumn
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2.

CIIEHUP®UKALIA OHEHOYHbLIX CPEACTB

2.1. Haznauenwne

Crnenudukanveid yCTaHaBIMBAIOTCS TPeOOBaHUS K COACPKAHUIO W O(OPMIICHHIO BapHAHTOB
OIICHOYHOTO CPEJCTBA MpaKTUYecKas paboTa, KOHTPOJIbHAS paboTa, TECTOBBIC 3aJaHUs, BOIPOCHI JJIS
CaMOTPOBEPKH MPEIHA3ZHAYEHHBIE JIJISl TEKYIIETO KOHTPOJIS U OIEHKHU 3HAHWN U YMEHUU CTYJIEHTOB IO
porpaMMe yueOHO! AUCIUILTUHBI «EcTecTBO3HAHUE

2.2. KOHTUHTEHT aTTecTyeMbIX: CTYACHTHI | Kypca Ha 6a3e OCHOBHOIO 00IIEro 0Opa3oBaHuUs.

2.3. ®opma W YyCIOBHS aTTECTAllMU: TEKYIIMH KOHTPOJb MPOXOAUT B BHUJEC BBITOJTHEHUS
KOHTPOJBHBIX paboT B 1,2 ceMecTpax, MO 3aBEpIICHHUIO OCBOEHHUS y4eOHOro Mmarepuana y4deOHOMH
JTUCIUTUTUHBI, IPU TIOJIOKHUTEIIBHBIX Pe3yJIbTaTaXx TEKYIIEr0 KOHTPOJIS.

2.4.Bpemst BBINIOJIHEHUS:

IToaroroska -10 MuH;

BBITNIOJIHEHME - 14ac;

odopmiieHue U caava- 1 SmuH.

Bcero - lyuac, 25 MuH.

2.5.Pexomennyemas nuteparypa Uil pa3paOOTKM OLEHOYHBIX CPEICTB M MOJrOTOBKH
oOyuyaronuxcs K arrecTauu. (Xumusi)

1. Xumus. Kparkuii kypc. MBanoB B. I'., I'ea O. H. Y4eOnoe nocobue r. MockBa, u3naHue
NHTPA-M, 2015r

2. Xomuenko WM. I'. O6mas xumus r. Mocksa «Hosast BoitHay, 20051

3. 1. M. Hoommunuckuii, H. C. HoBommuckas. Xumus 11(10) xmacc 6a30BbIii ypoBeHb 7-€
uznanue, r. Mockaa «Pycckoe cioso» 2013r

4. H. JI. I'punka. O6mas xumusi, T. Mocka «lOpaiit», 2012r

5. O. L. I'abpuensn, U. I'. Octpoymos, E. T. TypOun. Obmast u Heopranudeckas XuUMus, T.
MockBa, u3gaTenbCKuil HeHTp «Akagemusi», 2011r

6. O. C. T'abpuensn, U. I'. Octpoymos, A. A. Kapuosa. Xumus 6a3zoBbsiii ypoBenb 10 kiacc, T.
MockBa, nu3garenbckuil HeHTp «Akagemus» 201 1r

7. U. U. I'pann6epr, H. JI. Ham. Oprannueckas xumus, r. Mocksa, «fOpaiit» 2013r

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



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/

6. http://artlib.osu.ru

Pexomennyemas nmutepatypa Ais pa3paboTKH OIIEHOYHBIX CPEJICTB U MOATOTOBKH O0YYaIOIINXCs
K arrectanuu. (Pusnka)

1. P.A. I'manxosa, A.JI. KocopykoB, 3anaun nmo ¢usmke Ajisi CpeIHUX CIEHUATBHBIX yU4eOHBIX
3aBesieHni, r. MockBa «®@u3mariaut», 2010r

2. B.®. [ImutpueBa, ¢usuka s npodeccuid U CHENHATBLHOCTEH TEXHUYECKOTO Mpodwuis, T.
MockBa u3gaTenbCkui HeHTp «Akagemus» 2012r

3. Knmaccuueckuit xypc, ¢usmka 10 kmacc, mist oOmieoOpa3zoBarenbHbIX yupexaeHuid IS5
Makuies, b.b. byxosnes, H.H. Corckuii, r. Mocksa, «IIpocssienue» 2012r

4. Knaccuueckuii kypc. @usuka 11 kimacc I'.4. Makumes, b.b. byxosues, B.H Yapyrun, 21-oe
u3nanue, r.Mocksa 2012r — Jlomn. nureparypa

5. I'A. Tpopumosa, A.B. ®upco. ®usuka. 3akoHbl, GopMyisl, onpeneiaeHus. I'. Mockpa
«dpoda», 2004r — Jlom. nutepatypa

Pexomennyemas nmutepatypa A pa3pabOoTKH OIIEHOYHBIX CPEJICTB U MOATOTOBKH O0YYarOIINXCs
K arrectanun. (buonorus)

1. C.T'. MamonToB, B. B. 3axapos. O6mas 6uosnorus, r. MockBa, «Bpicmias mkoiay, 2006r

2. OG6mas Ouonorus 10-11 kmacc, yueOHUK [uisi oOrieoOpazoBarenbHbIX yupexaenuin J[.K.
benses, r. Mocksa «IIpocBemienue» 201 1r

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

PexoMenayemas nurepaTypa aisi pa3pabOTKU OLIEHOYHBIX CPEJICTB U MOATOTOBKH 00YYarouXcs
k arrectauuu. (EcrecTBo3HaHuE)

1. AkamemMuyeckuil IIKOJIbHBIA yueOHHK, ectecTBo3HaHue 11 kmacc, wactb Nel, r. MockBa
«IIpocsemenue» 2012r A.B. Jlanues, Hlatanos M.A

2. AxaneMuYecKHil IIKOJBbHBIM y4eOHuK, ectecTBo3HaHue 11 kmace, uacte Ne2, W.IO.
Anekcammna, K.B. I'anakreonos, H.W. Apemenko, r. Mocksa «IIpocsemenne» 2008r

3. C. X. KapnieHkoB, KOHIIENIIIMN COBPEMEHHOTO ecTecTBO3HaHus, «Kuopyc» 2012r. —lomn. Yu.

4. Ilerenun A.JI., T.H. I'aeBa, A. JI. bpennep, ecrectBo3Hanue, r. Mocksa «Kuopyc» 2012r.

TemaTnka npakTU4ecKux padot no aucuniuiuie «EcrectBo3nanuey
Pasznen Nel Xumus

ITpakTnyeckas padora Nel CocTtaBieHne ypaBHEHMI peakuui, ruipoinsa coineil Ha ocHoe TO/I,
ONpeJIEIICHUE XapaKTepa Cpeabl IIPU THIPOIIN3E COJIEH.
ITpaktuyeckas padora Ne2 Pemenne OBP meTonom anekTpoHHOro 6anaHca
Paznen Ne2 ®usuka
ITpakTryeckas pabota Nel:PemeHue pacyeTHBIX 3a/1a4 Ha HAXOXKIEHUE KOJIMUYECTBA BEIIECTBA, MACChI
MOJIEKYJIbl, 00beMa ONPEEIEHHOTO KOJIMYECTBA BELLIECTBA.
[TpakTryeckas pabora Ne2: Pemenue 3a1a4y Ha ra30Bble 3aKOHBI
[TpakTrueckas padota Ne3:Pemenne pacyeTHBIX 3a/1a4 Ha TETUIOBOH 3G (EKT peakiuu
[TpakTruyeckas pabora Ne4: Pemenue 3agauu v ynpakHEHH 10 BCEM NMPONHIAEHHBIM TEMaM.
Pa3nes Ne3 buoJiorus
[TpakTryeckas padora Nel: M3ydeHne npucnoco0IeHHOCTH OpPraHu3MOB K cpejie OOUTaHUsI.
[TpakTrueckas padota No2: BrisBieHre H3MEHUNBOCTH y 0COOEH OTHOTO BUA.
[TpakTryeckas pabora Ne3:AHanu3 U OLIEHKA PA3TUYHBIX TUIIOTE3 TPOUCXOKICHUS KU3HU
[IpakTuueckas pabota Ne4:CocraBiieHune 1ienei NuTaHus 1 3KOJOTHYECKUX TUPaMU/I.
[TpakTruyeckas pabora Ne5: Pemienne 3a1a4 ¢ 5KOJIOTHUECKUM CO/IEPIKaHUEM.

TemaTnka 1a00paTOpHBIX padoT 0 XMMHHU
Jlaboparopnas padota Nel: 3aBUCMMOCTb CKOPOCTH peakLUU OT KOHIEHTPALMU pearupyronmx
BEIIIECTB U TEMIIepaTypbl


http://artlib.osu.ru/

JlaGopatopnas pabota Ne2: IlpoBenenue peakuuii 0OMeHa MEXy PaCTBOPAMH JIEKTPOJIUTOB,
COIIPOBOXKAAIOIINXCS 00pa30BaHUEM OCaJIKa, Ta3a, MaJIOIMCCOLIMUPYIOIIETO BEUIECTBA.
Jlaboparopnas pabota Ne3 MccnenoBanue cBOWCTB XJIOPHOH BoIbl. CpaBHUTEbHAS aKTUBHOCTh
rasioreHoB. OOHapyXeHHEe B paCTBOPE rajoreHH 1-HOHOB.

Jlaboparopnas pabota Ne4 BzammojeiicTBue MeTaLIOB ¢ KucioTamu. Koppo3ust MeTasios.
Jlaboparopnas pabota Ne5 Omnpenenenue yriepoja U BOAOPOIa B OPTaHUYECKUX COETUHEHUSIX

TemaTtuka Jad0paToOpHBIX padoT no pusuke
Jlaboparopnast pabora Nel: Msmepenue yckopeHuUs: CBOOOIHOTO TaCHUS
JlaGopatopnas padora Ne2: OnpezeneHue IIIOTHOCTH BEIIECTBA Tela MPaBHILHONW T€OMETPHUECKON
(hopMmBI.
Jlaboparopuas padota Ne 3: 3MepeHue mOBEpXHOCTH HATSIKEHUS )KUIKOCTH.
Jlaboparopnas padota Ne 4: OnpeneneHue yaeabHON TEIIIOEMKOCTH BEIIECTBA.
Jlaboparopuas pabota Ne 5: M3yuyenue konebaHnii MaTeMaTHUECKOTO MasiTHUKA.

IIpumepHbIe BUABI CAMOCTOSITEILHOI PA00THI 00Yy4aIOIIMXCH M0 Y4eOHOM INCHUIIHHE
«EcTecTBO3HAHHE».

1. BrinosiHeHue qOMaIHUX 3a1aHUH.

2. Bueayautopnas paboTa ¢ uCTOUHUKaMU HHGOPMAIUH C LIEJIbI0 T000pa HY»KHOT'O MaTepuaa.
3. CocraBiieHr€e KOHCIIEKTOB 110 HYKHBIM TEMaM.

4, Hamnncanue TBOpUYeCKUX pabOT: COOOIICHUH, T0KIaA0B, pedepaToB.

5. Ornucanue cuTyaluii B OKpYy>KaroIlei cpesie Ha OCHOBE SKOJIOTUH.

6. [ToaroToBKa K 3aHATHUSM C UCIIOJIb30BAHMEM KOHCIEKTA JIEKIIMA U Pa3IMYHbIX UCTOUHUKOB.

7. [TpopaboTKa KOHCIIEKTOB JEKIHHA, Y4eOHOU JINTEPATYPhl K UHTEPHET — HCTOYHHKOB.

8. [ToaroroBka k 1a6OPATOPHBIM U MpaKTUYeCKUM pabotaM. OdopMmieHHne oTueTa 1 MOArOTOBKA K
3aluTe.

0. IToaroroBka K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI, K 3a4E€TaM 110 TEMaM.

10.  Pemenwue 3amgau.

11.  PemreHue cUTyallMOHHBIX 33124 MO 3a/IaHHBIM YCIOBHUSM.

TemaTnka BOIIPOCOB NPH YCTHOM co0eceJ0BaHUM:

P1. Xumus

- Kakue BaM M3BECTHBI OCHOBHBIE MOHATHS U 3aKOHBI XUMHH?

- Kak 3ByunT nepuoandeckuii 3aKoH B aBTOPCKOM UHTEPIIPETAITIHN?

- Kak 3Byunt coBpemeHHas (hopMyIHpoBKa NEPUOANUECKOTO 3aKOHA?

- Kakoe cTpoeHue numeer aToM XUMHUYECKOIO JIeMEHTa?

- Uto Takoe MpOTOHBI, JNIEKTPOHBI, HEUTpOoHBI? Kak oHn 0603HavyaroTCs?
- UeMy paBHO MaKCMMaJbHOE KOJIMYECTBO AIEKTPOHOB B ci0€e?

- Yro Takoe MoaypoBHHU, KBaHTOBBIE sSTueiiku? Kak oHn 0603HayaroTcs?
- OCOOEHHOCTH CTPOEHHUS aTOMOB METAJIIOB?

- OCOOEHHOCTH CTPOEHHUSI aTOMOB HEMETAIJIOB?

- UTto Takoe XuMHYECKas peakius?

- [IpusHaku kinaccupuKaluu XUMHYECKUX peaKinii?

- TO/1? Kak nporekaroT peakuuu Ha ocHOBe TOJ1?

- Uto takoe OBP?

- Kakue Buasl OBP Bam n3BecTHBI?

- Kakue xumMnueckue cBoMCTBa MPOSBIISIIOT METAJIIbI?

- Kakne xnmMuueckue cBOMCTBA MPOSBIISIIOT HEMETAJUIBI?

- Kakumu xumMuueckuMu cBOMCTBaMH 00J1aa0T OKCHUIBI, KUCTIOTHI, COJTU?
- Kakue BemecTBa OTHOCATCSA K OpraHU4eCKuM?

- Ha xakue romonoruueckue psabl AIATCS YIJIEBOAOPOIBI?

- Ha kakue romonoruueckue psabl ASISTCS KUCIOPOACOAEpKAIINE COeTUHEHUs?
P2. ®uzuka

- Uro uzyyaet npeamer pusuka’?



- Uto Takoe mosekyna?

- Uto npexacrasisieT codoit bpoyHOBCKOE TBHKEHHE MOJIEKYIT?

- Kakue 3axonnl nuHnamMuku HproTOHA BaM U3BECTHLI?

- Uto Takoe ynpyrocTb, TpeHHE, CUIIa TAKECTU?

- Uemy paBHa 1octosiHHass ABoraapo?

- Uto Takoe Moib?

- YeMy paBeH MOJISIpHBIN 00beM raza?

- Uto Takoe 3K30TepMHUUEcKas peaKius?

- Uro Takoe sHAOTEepMHUUECKas peaKius’?

- Kakoii OykBoif 0003HaUaIOT KOJIMYECTBO BBIJEISAEMOI0 MM MOTJIONAEMOTO TEIUIa IPU MPOTEKaHUU
XUMHYECKUX PEaAKIUii?

- Uro Takoe 31eKTpUYECKU TOK?

- Uro npencrapisger co00il MEXaHUYEeCKHE BOIHBI M UX BUIbI?

- Yro mpencTaBisoT cCOO0i CBETOBBIC BOJIHBI?

- Uro npencrasiser co0oil Beipakenue: «KBanToBoe cBOMCTBO cBeTay, «KBaHTOBas rumoresa
[Tnanko»?

P3. buosorus

- Uro uzyuaet npeamet «buonorus»?

- Kakoe cTpoenue umeer kierka’?

- Kakue ocHOBHBIE CTPYKTYpHbBIE KOMIIOHEHTBI KJIETKH BaM U3BECTHBI?

- Uro npencrasisger co0oil nuToria3mMa KieTku?

- Uro npencrasisger co00il KIeTo4HoE sApo?

- B uem 3akimtouarorcst GyHKIIUU XpOMOCOM?

- Uro npencrasisirot codoit JJTHK, PHK, AT®D?

- Uro Takoe BUpYCHI?

- Busbl pa3mMHOXkeHUs OpraHu3mMoB?

- B uem 3akitouaeTcst HACIEACTBEHHOCTh U U3MEHUUBOCTD Y OPraHU3MOB?
- Uto u3yyaroT pa3zeiibl FEHETUKHU U CEIEeKIUU?

- Uto BaM M3BECTHO O MPOMCXO0KICHUY KU3HU Ha 3eMJe?

- Kak BaustoT sxonornyeckue GpakTopsl Ha pa3BUTHE OPraHU3MOB?

- Yro BaM u3BecTHO 00 yueHuu BepHarckoro o 6uochepe?

- B uem 3akitouaeTcst aHTPONIOT€HHOE BO3/IEHCTBHE HA OKPY KAIOILYI0 IPUPOJLY, €ro Xapakrep?

HpuMeprle TEMbI JO0KJIAN0B, peq)epaTOB no aucuunanHe «EcrectBo3HaHue» HA [ Kypc¢

Ne Temb1
JUCIUIIMHBI Buner pador

1 Hanucanue pedeparon o JIx./lanstone, M.B. JlIomoHOCOBE.

2 Hanucanue pedepaToB 0 IpUMEHEHHUHU SACPHON SHEPIreTUKH.

3 Hanucanue pedeparoB o BO3MOXHOCTH IHEProcOepeKeHHsI B TOBCEAHEBHOM
JKU3HU.

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

5 Hanucanue pedepaToB 0 COBpeMEHHBIX OTKPBITUSAX B 007aCTH U3yUYSHUS
KOCMoca.

6 Hanwucanue pedepatos o padore J[.M. MenneneeBa, 06 5KOJIOTHYECKUX
npo0JieMax, CBSI3aHHBIX CO COKMTAaHHEM TOIUIMBA.

7 Hanucanue pedepaToB NIpUMEHEHUH COBPEMEHHBIX CHHTETUYECKHX
MaTepuasoB.

8 Hamnucanne pedepaTtoB 006 0OCHOBOMOIOKHUKAX KIETOYHON TEOPUH, O BPETHBIX
IPUBBIUKAX.

9 Hanucanne pedepaTtoB 06 0OCHOBOMOIOKHUKAX TeHETUKH.

10 Hanucanue pedepaToB 0 BUpYCHBIX 3a00JI€BaHUX, TOCTUKEHUAX
OMOTEXHOJIOTHH.

11 Hanwucanue pedepatoB o padorax K. Jlunnes, XK.b. Jlamapka, Y. lapBuna.

12 Hamnncanne pedepaToB o nmpobdsieMe 0XpaHbl OKPYKAIOMIEH CPEJIbI.




IMpakTnyeckas padora Nel CocTraBjieHue ypaBHEHUIl peaKkiuii, THAPOJIM3a coJiell HA OCHOBE
TI/1, onpenenenune xapakrepa cpeabl NPpH IMAPOJIHM3E COJICH.

Lenb paboTsl: [IpoBepuTh Ha MPAKTUKE YMEHHS YUaIUXCsI

VYpaBHEHMsI peaKLiud HOHHOTO OOMEHa, FTMAPOJIN3a COJIEH.

1.

OHpeI[GJ'II/ITB KJIaCC U XapaKTep CIACAYIOIUX BCUICCTB, AJId BEHICCTB

QJICKTPOJIUTOB COCTABUTH YPAaBHCHUA PCAKIIUU AUCCOHAIINH.

11
1.2
1.3
1.4
1.5
1.6
2.

NaOH, MgCl,, CuO, Na,S04, H2, HC1, CO>

NaNOs, Ca(OH)2, H20, HzS, HBr, Br2, SO2

KOH, Ca(N03)2, HNOs3, CusS, Clz, ZnO, AgClI

H2S04, SO3, N2, Mg(OH)., AICl3, K20, S

ZnCl3,N20s, H2S03, CaO, Fe(OH)s, SO, NazS

AL>03, NO, KC1, MgS04, FeCls, C, H2SiO:s.

CocTaBHUTh YPaBHCHHUS PEAKIMH MEX/Ty CIICAYIOIIUMH BEIICCTBAMH B

MOJICKYJISIPHOM, TIOJIHOM M KpaTKOH MOHHOU (hopmax:

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.

cynb(haT HATpUs U XJIOPUA Oapus
THAPOKCH]T Oapus ¥ XJopua Meau (2)
Cynb(UI HATPHS U XIJIOPH MeH (2)
THIPOKCHJI HATPUS U CEpHas KUCIIOTa
CepHas KUCII0Ta U OKCUJ Menu (2)
THAPOKCHU HATpUA U cyibdar meau (2)
THJIPOKCHU KaJIMsl U Q30THAS KUCIIOTA
cynbhun kanus u cynbdar meau (2)
cepHasi KMCIIOTa ¥ OKCHUJT KaJHs
TUAPOKCH Kanus U pochopHas KUCI0Ta
a30THAas KUCIIOTA U OKCHUJI KaJIHsI

HUTpAT cepedpa u XJaopu 6apus
CocraBUTh YpaBHEHHUsSI PEAKIIMI THIPOIIN3a CISAYIOIINX COJIEH B MOJICKYJISIPHOM,

MIOJTHOM M KpaTKOW MOHHOU (hopMax, ONpPEAeTUTh XapakTep Cpeabl:

3.1
3.2
3.3
3.4
3.5
3.6

K>S, CuCl, KCI

KC1, MgClz, Na.S

KNOs, FeClz, Na2S03
NaCl, FeClz, Na2SiO3
K3COs, Ba(N03)2 ,Mg(NO0s)2
K2SiOs3, BaCly, Fe(N0s3)2

IIpakTnueckas padora Ne2 Pemienue OBP meTtogom 3/1eKTpoHHOr0 6aj1anca

[enb paboTel: [IpoBepuTh 3HaHUS yUYaIIMXCS 10 YMEHUIO peIlaTh YPaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEaKIii METOI0M 3JIEKTPOHHOTO OanaHca.

3amanue: PemmTs ypaBHEHUs CIEAYIOIIMX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOJI0M
3JIEKTPOHHOTO OanaHca.



BapnanT Nel
Na + HzSOug-—- NazSO« + Ha!
Na + H2SOug=—-- H:S  + Na.SOs + H20
Na + HNOsp--—- NH: + NaNOs+ H:O
Na + HNOsg---- N2O + NaNOs+ H:O
Cu + HNOsy-—NO + Cu(NOs): + H:0
Cu + HNOsg---- NO: + CU(NOs)z + H.0O
Cu + H2SOug-—- SO2 + CuSOs + H:O
BapnanT Ne2
K + H2SOupy---- K2SOs + Haz
K + H2SOup---- H.S  + KaSO4 + HzO
K + HNOsg ---- NHs + KNOs+ H20
K + HNOsgy=--- N2+ NaNQOs+ H20
Ag + HNOsg-—-- NO + AgNO; + H:O
Ag + HNOsgp-—-- NO: + AgNO; + H:0
Ni + H2SOug---- SO:2 + NiSO. + H.O
BapuanTt Ne3
L1+ H2SOupy---- L12SOs + Hz
Li + H2SOu~--- HzS  + L12SO4 + H20
Li + HNOs@--—- NHs + LiNOs;+ H:0
Li + HNOsg---- N:.O + LINOs+ H.0
Ni + HNOsgy---- N.O  + Nl(NOa)z + H.0O
Ni + HNOsg---- NO + Ni(NOs). + H:0
Ni + H2SOup---- NiSOs + He
Bapuant Ne4
Cs + H2SOupy---- Cs2S04 + Hz
Cs + H:SOug-——- H2S  + Cs:S04 + H20O
Cs + HNO3(p) ---- NHs + CsNOs;+ H:0
Cs + HNOsg=--- N:O  + CsNOs+ H.0
Hg + H2S040---- HgSO4+ H20 + SO:
Hg + HNOsp---- NO + Hg(NOs): + H.O
Hg + HNOsw---- NO: + Hg(NOs). + H.O

NOUEWUNEE NOUMBEWNE NN BR LN

=1 OH hodh 9k e

IIpakTuyeckast padora Nel: Pemnenue pacyeTHbIX 32124 HA HAXO0KIEHUE KOJIHYECTBA BELIeCTBA,
MAacchl MOJIEKYJIbI, 00beMa OnpeaeJéHHOT0 KOJTHYeCTBA BellecTBa.

1. Ompenenure xoauuecTBo BemecTBa Opoma Bra, copepxkaiieecs B MoJeKyIsipHOM OpoMe maccoit 12,8 T
(0,08 moB).
2. Omnpenenute Maccy oauna Hatpus NaJ konuuectBoM BemecTsa 0,6 Moib (90 1)
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CKOIbKO CTPYKTYPHBIX €IHHHUI[ COJEPKHUTCS B MOJIEKYJIIPHOM iozie Maccoit 50,8 r (1,2- 102%)
B xakom konmmuecTBe BemecTBa okcua cepsl (1V) comepXutcst Takoe ke YUCiIo aTOMOB CEPHI, YTO U B
nupure FeS, maccoit 24 r (0,4 Moub)?

HpaKTI/I‘IeCKaﬂ paﬁoTa Ne2: Pemenne 3agaq Ha ra3oBbI€ 3aKOHbDbI

Onpenenute MoOJIsSIpHYIO Maccy rasa 0,45t koroporo nipu aasiieHun 10666011a u

temmneparype 27°C 3anumaet 00beM — 0,38 1. (28 K1/ MOJIB)

Omnpenenure Maccy a3oTa, 3aHUMaromIero ooseM 5 11, mpu remneparype 17°C u naBnenuun 2026501 1a.
(0,0117xr)

Onpenenuts nasienue B [1a mox koTopsiM OyaeT Haxonuthes 13,5 T okenna yriepona (II) CO B cocyne
€MKOCThIO 811 1ipu Temmnepatype 150°C.

B 6anione eMKOCTBIO 1271, HAXOAMTCA KUCIOPOJ Mo gapienueM 141.85-10°T1a npu temneparype 10
°C. Kakoii 00bEM 3aiiMeT 3TO ke KOJIMYECTBO Ia3a IIpH HOpMatbHbIX ycinoBusax?(1,6 m°)

IpakTnyeckas padora Ne3:Pemenne pacueTHbIX 32124 HA TemJ10Boi 3¢ dekT peakuun

Omnpenenutsb TemoBoi 3¢ dexTt peakuuu:

CH4+202,=C02+2H20, ecau:

C+02,—CO2; AH=-394 x/Ix

H>+1/2 O,— H20; AH=-285 k]I

C+ Ho—CHa4; AH=-75 x]Ix

Omnpenenute TEIUIOBOM APPEKT peaKuu

AgCO3+KCl—KCO3+AgCl|, ectu cranmapTHbIE TEILUIOTH 00pa30BaHUs HUTPATa cepedpa, XJIopuaa
KaJusl , HUTpaTa Kalus U XJIopuaa cepedpa COOTBETCTBEHHO paBHBI: -124, -437,-495, -127 k]I x.
Omnpenenure CTaHAAPTHYIO TEIUIOTY 00pa30BaHMs aMMHUaKa, €CIIH :

NH3+HCI—-NH4CI+180 x/Ix

AH°06p.( HCI)=-92 kI

AH®06p.( NH4Cl)=-318 x/Ix

Boraucnuts TemnoBoit apdext peakiun CaCO3—CaO+CO2, ecnu ctaniapTHbIE TEIIIOTH 00pa30BaHUS
Ca0, COy, CaCOs3 cooTBeTcTBeHHO paBHBL: 639, -394, -1208 xIx

IIpakTnueckas padora Ned: Pemenue 3a1aum ¥ ynpa:kKHeHUi 110 BceM NPOHAEHHBIM TeMaM.
A) Kaxxplit cocTaBiseT U penaer goma o 2 3a/1auu no MpoiiieHHbIM TeMaM MHCbMEHHO.

b) IIpoBepka npoBoaUTCA B Kilacce Mpu 0(pOpMIIEHNH 3a1a4 Ha JI0CKE.

[Tpumeuanue. B mporecce npoBepoYHOit paboOTHI OCYLIECTBISAETCS:

a) MOBTOPEHHUE BCEX MPONACHHBIX TEM U KOJUIEKTUBHOE 00CYKI€HUE OIIHOO0K;

0) pa3bop BOMPOCOB, BHI3BABIIMX 3aTPYIHEHHUS.

IIpakTnueckas padora Nel: U3yueHne npucnoco01eHHOCTH OPraHU3MOB K cpe/ie 00MTaHMS.

Bpemst BbinosiHeHust: 25 MuH.
dopma padoThI: UHAUBUAYAJIbHAS.

ean paboThI:
yOeIUTHCS B TOM, YTO MPUCIIOCOOIEHHOCTh OPTaHU3MOB SIBJISIETCS] PE3yJIbTaTOM JCHCTBUS
€CTECTBEHHOTO 0TOOpa M HE MOXKET ObITh A0COIIOTHBIM.

OobopynoBanue:
TyTa, IpernapoBalbHbIC UTIIbI, MUHIET, TUCTHI OeNoi Oymaru.

OO0beKThI H3y4YeHHs:
HaOOPBI CEMSH U ILJI0JIOB IPEBECHBIX M KYCTAPHUKOBBIX PopM pacTeHuit (knéH, Oepésa, onbxa, HBa,
JIUTIA, TOTIOJb, psIOWHA, COCHA, MMUXTA, TUCTBEHHUIIA, Ay0, )KENTasK akarus).
HNucTpykTHBHAs KapTa. Xoa padoThl:

1. BaumaTenpHO paccMoTpuTe HaOOPHI TJIOIOB M CEMSTH, UCTIOJIB3YSI IJIsi ATOW LI JIYITy, ITHHIIET,
MpenapoBaJIbHBIE UTIIBI.
2. OTtbepute cemeHa (I10/1bl), TEPEHOCUMbIE BETPOM.



3. Onpenenute NPUHIUITBI IPUCIIOCOOIEHHOCTH CEMSIH U TUIOJIOB K PacTIpOCTPAHEHHIO BETPOM.

4, JlanHbie HAOIOICHHI 3aNTUIITUTE B TAOIHUITY:
XapakTepHble
p p [Tprunnb
MIPUCIIOCOOUTENIEHBIE CrniocoOsr
Pacrenus BO3HUKHOBEHHUS
0COOEHHOCTH IIJIOJIOB U pacrpocTpaHeHuUs
IIPUCIIOCOOIEHHOCTH
CEeMSH
Knén
bepéza
Onbxa
JIuna
Tomois
WBa
" T.J.
5. Hcnone3ys 3HaHUSA, TOTYyYEHHBIE TIPU BBHITIOTHEHUH PAaOOThI U TEOPETUUECKUE 3HAHUS TEMBI,

000CHYHTE, Mo4YeMy Jiro0as MPUCIIOCOOICHHOCTh OPTaHu3Ma K YCIIOBUSM CPEJIbl HOCUT OTHOCHUTEIIBHBIN
Xapakrep.

IIpakTuyeckasi padora Ne2: BoisiBiieHHe H3MEHYMBOCTH y 0c00ei OJHOTO BH/A.

Bpems BbimosineHus -25 -30 MuH.
®opma padoTbl: PaboTa B mapax.

eab padoThI:
copMHpOBATH OHATHE 00 N3MEHUYNBOCTH OPTAHU3MOB ;
3aKpEeNUTh YMEHUE BBIMOIHATH HAOIOICHNE 32 HATYPAIbHBIMU O0ObEKTaMH;
3aKpENUTh YMEHUE BbIICIATH YEPTHI CXOACTBA U PA3IMUUs OPIraHU3MOB ,
COOTHOCUTH TEOPETHUECKUE 3HAHUSA C UX MPAKTUUYECKUM MPOSBICHUEM.

OobopynoBanmue:
repOapHbIil pacTUTENBHBIA MaTepHuail UM KUBbIE KOMHATHBIE PACTEHUS; JIyTIa; U3MEPUTEIIbHAs
JINHEWKA.

HNucTpykTHBHAsA KapTa. Xoa padoTsl :

1. CpaBHute 3 pacreHust onHoro Bujaa. Haiinure npusHaku cXo/1cTBa B UX CTPOEHUH (
3auKcupyiTe 31O B TeTpab). OOBACHUTE NPUUMHBI CXOACTBA (MMMCbMEHHOE BHITIOJIHEHUE 3a/1aHUS).
2. BrisiBute npusHaku paznnuus ( 3apuxcupyiite ux B rerpaan). OObsACHUTE, KAKUMU CBOICTBaAMU

OpPraHU3MOB 0OYCIIOBJIMBAIOTCS Pa3IMUUs MEXKTY OCOOSIMHU

OJTHOTO BUJA.

3. OTBeTuTH Ha BOIIPOCHI:

Kakue paznuunst 00ycioBiIeHbI HACIECTBEHHON N3MEHYMBOCTbHIO, KAaKUE - HEHACIIEICTBEHHOM
MU3MEHUYUBOCTHIO?

OObscHNUTE TPUYMHBI BOBHUKHOBEHUS PA3JINYUI MEXIY 0COOSIMU OHOTO BHJIA.

S. CdopmupyiiTe BBIBOJ 10 MPaKTHUECKON paboTe.

IIpakTnyeckas padora Ne3:AHA/IN3 M OLIEHKA Pa3IHYHbBIX THIIOTE3 MPOMCXOKICHHUS KUZHH

Bpems BbinosiHeHust padotsi: 20-25 MuH.
dopma padoThl: 1abopaTopHas paboTa B mapax.
Hean paboThI:
c(hopMHUPOBATH MMOHATHE O IPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUS;
3aKpEeNUTh YMEHUE BHIMOIHATH HAOIOICHNE 32 HATYPAIbHBIMU O0bEKTaMH;
3aKpENUTh YMEHHUE BBIICIISTH YEPTHI MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, COOTHOCUTh
TEOPETUYECKHE 3HAHUS C UX MPAKTUIECKUM MPOSBICHUEM.
OobopynoBanue:
¢doTtorpadun KUBOTHBIX PA3TUYHBIX CpeJ] OOMTAHHUS,



repOapHbie 00pa3Ibl PACTCHUH.

NucTpykTHBHasA KapTa. Xoa padoThl:
1. Onpenenute cpeny OOMTaHUS )KUBOTHOTO U pacTeHUS. BBISBUTE YepThI MPUCTIOCOOICHHOCTH K Cpeie
obutanus. 3adUKCUPYHUTE UX B TETPAJIH.
2. [osicaute npeanosxenue: «[IpucnocodbIeHHOCT, UMEET OTHOCUTEBHBIN XapakTepy» (MaKCHMAaIbHBIH
00beM oTBeTa 5-6 IPEITTOKCHHI).
3. Ha ocHOBaHMM 3HAHUI O ABWKYIIMX CHJIAX SBOJIOIUHN OOBSICHUTE MEXaHU3MbBI BOSHUKHOBEHUS
MIPUCIIOCOOJICHUH.
4. Cnenaiite 0OIIMiA BBIBOJ IO MMPAKTHYECKOW padoTe.

[Ipenmoaraempie BBIBOJIBI IO padoTe:

1. OrmnucaHye BHEIIHETO U BHYTPEHHETO CTPOCHHUS XapaKTepU3yeT
MOP(OJIOTHUECKUI BHIOBON KPUTEPUH.
2. YcraHOBJICHHE BHOBOW MPUHAUICKHOCTH BO3MOYKHO IIPU YYETe BCEX

KpUTEPUEB BUJIA.

IIpakTuyeckas padora Ne4:CocraBiieHHe Heneil MITAHUA M IKOJOTHYEeCKUX MUPAMMI.

®opma: rpynmnoas JadopaTopHas padora.
Bpems npoBenenus: 25 - 30 MUHYT.

eab padoThI:
HAYYHUTHCS CTPOUTH TPO(PHUUECKHE LETH U YKOJOTHYECKUE MTUPAMUIBI, OTPAXKAIOIINE 3aKOHOMEPHOCTH
JHEPreTUYECKUX OTHOIIECHUIN B DKOCUCTEMAX.

OobopynoBanmue:
CIMCKH OMOJIOIMYECKHX O0BbEKTOB U JJaHHBIE O MIPOAYKTUBHOCTH Pa3IMYHBIX
BU/JIOB.

HNucTpykTHBHAsA KapTa padoTsl. Xoa padoThl:

1. Onpenenure, K KAKUM KaTETOPUSIM OPTaHU3MOB 3KOCUCTEMBI (IIPOAYLIEHThI, KOHCYMEHTHI,
PEIyLIeHThI) OTHOCATCS CIEAYIOIIUE OPraHU3MBbl: Oped, 3asl, rpuo-10XKIE€BUK, T0XKIEBON yTKa,
MSITJIMK, MypaBeil.
2. ITocTpoiiTe n3 NpeasIoKEHHBIX OPraHU3MOB 110 TPH MACTOUIIHBIX, IETPUTHBIX, Hapa3UTHUECKUX
MUIIEBBIX LIETIN: JUCHIIA, OAKTEpUN THUEHUS, OJIEHb, PBICh, J0K/I€BOM Y€pPBb,0CHHA, JICIIHHA, COBA,
0esnKa, BOAOPOCIH, II[yKa,  TeIbMHUHTHI,
3. [TocTpotiTe mupamMury OMOMACCHI CIEAYIOIICH MUIIIEBOM 1IETIH: paCTeHUsI, Ky3HEUHKH, JIATYIIKA,
YK, sicTpe0-3Mmees ], pearoaras, 4To )KMBOTHBIE KaKJ0r0 TPOPHUUECKOTO YPOBHS MUTAIOTCS TOIBKO
OpraHM3MamHu npeabIAyero ypoBHsa. buomacca pactenuii Ha uccieayeMoil reppuropuu cocrasiseT 40
TOHH.
4. [Toctpoiite nupamMury Yuces AJis NUIIEBON LIenH, IPUBEACHHOM B 1.3, 3Has1, yTo Ouomacca 1
no0era TPaBSHUCTOTO PaCTEHUs COCTABISAET MPUMEPHO 5 T, 1 Ky3Heuunka - 11, 1 yxa - 100r, 1 3meesna -
2xr. PaccunTanHbie 3HAYCHHS] BHECUTE B TAOJIHILY:

JlanHble 0 GroMacce U YUCIEHHOCTH 0co0el mpeacTaBuTeneit
Pa3NUYHBIX TPOPHUUECKUX YPOBHEH.

[IpencraBuTenu TpohuuecKux PaccuntanHas yuCIEeHHOCTD
Paccunrannas 6uomacca (Kr)

ypOBHEH (ocobm)
Pacrenus 40 000 8 000 000
Ky3Heunku
Jlarymku
Yxu

scTpeObI-3MeesiIbl

BreiBOI:



KaKHe 3aKOHOMEPHOCTH (P)YHKIIMOHUPOBAHUS 3KOCHCTEM OTPaXaroT MPaBUIIa SKOJIOTUYECKUX MMUPaMU?

IIpencraBurenu Tpuoq)nqecxnx Paccuntanmas Gromacca (kr) PaccunraHHas YuCIEHHOCTD
YPOBHEH (ocobm)

Pactenus 40 000 8 000 000

Ky3neunku 4000 4 000 000

Jlsrymmku 400 40 000

Yoxu 40 400

SICTpeObI-3MeesIIbI 4 2

IMpakTnyeckas padora NeS: Pemienue 3a1a4 ¢ 3K0JI0rHYECKHM COAEPKAHUEM.
3aa4uM ¢ HKOJIOTMYECKUM CoJiepyKaHueM (COOpHUK 3a/1ad U yIpaxHEeHUH 1o xumuu 8-11 ki

AJL Tonsadapo).

1-1. HMmerorcs au cpeay NEPeUnCICHHbIX HUKE BEIIECTB XUMUYECKH YUCThIE (MHIMBUIyalIbHbIE) BEIIECTBA:
a) CBOOOIHBIN OT BJIaru M MbLIK BO31yX; 0) [IpodunbrpoBannas peunas Boaa; B) ['azupoBanHas Boja?
OTBeT nosicHUTeE.

1-6.  TIpu B3psiBe cmecu 20 cM® Bogopoaa ¢ 10 cM® KHCIOpo/Ia MOTydHIca OCTaTOK ra3a oobemMoM 3 cM®. Bpit
1 Bojiopoa yucThiM? K 0TBeTy faiiTe NOsICHEHNUS.

1-10. Kakue (axThl CBUAETENBCTBYIOT O TOM, YTO pab0Ta aBTOMOOHMIILHOTO IBUTaTelIs CBA3aHa C
(GU3NIECKUMHU ¥ XUMHYECKUMH sIBJICHUAMU? OTBET MOSCHUTE.

1-12. B KaxoMm ciy4ae rOBOPUTHCS O PU3MUYECKUM SIBIICHHH, a B KAKOM 0 XUMHU4eckoM: a) [1pu nponyckanun
AJIEKTPUYECKOT0 TOKA Yepe3 BOAHBIN pacTBOp oOpa3oBaiics kuciaopos; 0) [Ipu nHarpeBanuu peuHoin
BOJIBI M3 HEE BBIICJIUIICS KHUCIOPOa?

1-25. B kaxoii ¢paze TOBOPUTHCS O KHCIOPOJIE KaK O IPOCTOM BelIecTBe: a) PpiOa qpIIAT KUCIOPOaOM,
cozepkammmMces B Bozie; 0) Kuciaopon BXomuT B coctaB 00JIBIIMHCTBA MUHEPATIOB?

1-26. Tlouemy pBIOBI 3a/IBIXAIOTCSl KHUIITYEHON BOJE, XOTS B €€ COCTaB BXOJMUT KUCIOPOA?

1-29. Ilpu cropaHuM HEKOTOPOTO BEIIECTBA B KUCIOPO 1€ 00pa3yrOTCs YIIIEKHCIbINA Ta3, a30T, Boaa. O
NPUCYTCTBUY KaKMX XMMHUYECKUX 3JIEMEHTOB B BEIIECTBE CBUICTEIBCTBYET STOT (PaKT?

1-75. MUzobperatens kocmuueckux pakeT K.O. [{nonkoBckuii B kKauecTBe HCTOUHMKA SHEPTUU IS UX

JBIDKEHUS B KOCMOCE IIPEUIOKUI UCIIOIb30BaTh TOPEHHUE BOOPOAA B KUCIOpoae. B xakom
COOTHOIIEHHUH 110 00BEMY JOJKHBI IOAABaThCSI BOJOPOJI U KUCIOPO] B KAMEPY CrOpaHuUsi PAKETHOT'O
JBUraTens, 4yToObl He ObUIO Mepepacxojia HU TOro, HU Apyroro?

[Ipu npokanuBaHUM Ha BO3yX€ Macca U3BECTHSAKA YMEHBIIIACTCA, & MAaCcCa KeEJe3a yBEIUIUBACTCS.
[Touemy? JlaiiTe 000CHOBAaHHBIN OTBET.

JlabopaTopnasi padora Nel: 3aBHCHMOCTb CKOPOCTH PEAKIMHU OT KOHIEHTPALMHU Pearnpyoimmx
BellleCTB M TeMIlepaTypbl

OnbIT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAI[UN pEearupyromiyux BEeIIecTB.

NaxS203+H2S04=Na>S04+S0,1+S | +H20

B tpu npoOupku HanuTh pasdasaeHHsli (1:200) pacTBop THOCYIb(aTa HATPUSL; B IEPBYIO —
2MI1., BO BTOPYIO — 4 MII. BOJIbI, BO TPETHIO — 6 MII.

B niepByto npoOupKy HamuTh 4 MII. BOJBI, BO BTOPYIO — 2 Mil. B Kaxayto npoOupky 100aBUTh 1O
5 kamenb pa30aBICHHON CEPHOM KUCIOTHI.

TodHO OTMETHTH (CEKYHIOMED), YePe3 CKOIBKO CEKYH/I TTOCIIe J0OAaBICHUS KUCIOTHI TIOSIBUTCS
MYTb B KaXJI0i IpoOupKe.

Pesynbprar 3anucats o hopme.

Bpewms no
Ne npobupku ITpunuto pactBopa TIOSIBJICHUSI V=1/t
MYTH, CEK.
Na>S,03 H>O H>SO4
1 2 MIL 4 M. SK.
2 4 . 2 MiL. SK.
3 6 ML 0 S5K.
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CdopmynupoBaTh BEIBOJ O 3aBUCIMOCTH CKOPOCTH PEAKLUHU OT KOHIIEHTPAIUK PEarupyIOLIHX
BEILECTB.

OnbIT 2. 3aBUCUMOCTH CKOPOCTH PEAKIIUHU OT TEMIIEPaTyPhl.

B3ste pactBopsl Na2S203 u H2SO4 B Toi K€ KOHIIEHTPAINH, YTO U B IPEIBIAYIIEM OIBITE.
Hamute B Tpu npo6upku mo 2 mi1. pacteopa NaS;03, B ipyrue Tpu npoOUpKH 1o 2 MJI. pacTBopa
H2SO4. OTMeTuTh TEMIIEpaTypy BO3/1yXa B 1a00paTOPUU.

B nepByto npooupky 106aButh H2SO4. OTMETHTE Yepe3 CKOJIBKO CEKYH]I MIOSIBUTCS MYTh.

Bo BTOpyro npobupky no6aButek HoSOs 1 OMECTUTH B XMMHUYECKUI CTAKaH C TEIJION BOJIOH.
3a TeMIepatrypoi CleuTh Mo TepMOMeTpy. OTMETUTH Yepe3 CKOJIBKO CEKYH]I TOSIBUTCSI MYTh.
[ToBTOPHTH OMBIT C TPEThel MPOOUPKOM, HATPEB peareHThl B CTaKaHe C BOJIOW 00Jiee BHICOKOH
TeMIeparypbl. 3anucaTh pe3yabTar no Gpopme.

Bpewms o
Ne mpoOupku [Tpunuro pacTBOpa MOSIBJICHUS V=1t
MYTH, CEK.
Na>S»>03 H>SO4
1 2 MIL 2K. T°C
2 2 MJL. 2K.
3 2 MJL. 2K.

CdopmynupoBaTh BEIBOJ O 3aBUCHIMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.

JlabopaTopHas padora Ne2: IIpoBeneHue peakuuii 00MeHa MeK1y PACTBOPAMM JJIEKTPOJINTOB,
COMPOBOKIANNMINXCS 00Pa30BaAHUEM 0CAIKA, I'a3a, MAJOTHCCOIMHPYIOIIET0 BelecTna.

Omnbit 1. Peakuusa oOMeHa, uayas ¢ o00pa3oBaHHEM OCaJIKa.

B npoOupky HanuTh HECKOJIBKO Karelsb xJiopyuaa 0apus 1 100aBUTh HECKOJIBKO Kallelb pacTBOpa
cynb(ara HaTpusl.

OmnbiT 2. Peaknus oOMeHa, uaymias ¢ 00pa3oBaHHEM Ta3a.

B npoOupky HalIuTh HECKOJIBKO Kareb KapOoHaTa HATpus M J0OaBUTh HECKOJBKO Kareib
CEpPHOM KHUCIIOTBHI.

OmnbiT 3. Peakius oOMeHa, uaymias ¢ 00pa3oBaHHEM MaJIOIUCCOLUUPYIOIIErO BEIECTBa.

B npoOupky HanuTh HECKOJIBKO Karelslb TMAPOKCH/IAa HATpUs U 100aBUTH Karllio
¢denondranenna. B sty xe npobupky 100aBUTh CEpHON KUCIOTHI 10 00ECIBEUNBAHUS PACTBOPA.

OnwlIT 4. [Toryuenue aMmpoTepHOro rUAPOKCHIA ATFOMUHUS.

B nBe mpoOupKu HaUTh HECKOJIBKO Karlelb pacTBopa cynb(dara amomunus. B o6e npobupku
N00aBUTh, MO KaIlIsM, pacCTBOP THAPOKCHIA HATPUS 10 00Opa30BaHUsI CTYIEHUCTOrO 0caika 0enoro
I[BETA.

3aganue:

CocTaBUTh YpaBHEHUE PEAKIMH B IOJTHOM, KPaTKOM HOHHOM BHJIE U MOJIEKYJISIPHOM.
Cnenatb BbIBOJI 00 yCIOBHUSX HEOOPATUMOCTH peaklinii 0OMeHa MEeXy pacTBOpaMH 3JIEKTPOJIUTOB.

OmnbIT 5. JlokazarenbcTBO aM(OTEPHOCTH THJIPOKCHIA AITFOMUHUS.

B oaHy npobupky ¢ ocaikoM HaJIUTh HECKOJIBKO Kareb CEpHOM KUCIIOTHI, B APYTYIO — U30BITOK
rugpokcuaa Hatpust. Copepkumoe 00erx MpoOUPOK BCTPSAXHYTh.

3ananue:

CocTaBuTh ypaBHEHUE PEAKIIMU B TIOJTHOM, KPATKOM HOHHOM BHUJIE U MOJIEKYJISIPHOM.
Cnenatb BBIBOJI O TOM, KaK MOJy4yaroT aM(pOTEepHbIE THIPOKCHUIBI.
CraenaTb BBIBOJ O TOM, KaKHe I'MJIPOKCUIBI HA3BIBAIOTCS aM()OTEPHBIMH.

OnbIT 6. ['ugponu3 coseil, 00pa3oBaHHBIX CUIILHBIM OCHOBAHHEM H CITA00U KHCIIOTOM.

B nmpo6upky Hanmute 1 Mil. pacTBopa kapOoHara HaTpust. OnpeaeauTb XapakTep Cpeabl pacTBOpa
CUHEH JTaKMyCOBOM OyMaxkoH, heHonpTaenHoM, J00ABHB KaIlII0 HHIUKATOPA.

3amanmue:

CocTaBUTh ypaBHEHHE PEAKIIUHU B IIOJHOM, KPATKOM HOHHOM BUJIE U MOJIEKYJISIPHOM.
CraenaTb BBIBOJ O TUAPOSIU3€E KapOOHATa HATPUSI.
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OmnwiT 7. ['uaponus comneii, 00pa3oBaHHBIX CIa0BIM OCHOBAHUEM U CHIIBHOW KHCIIOTOM.

B npo6upky Hanmuth 1 mMit. pactBopa xsopuaa osioa (1) u onpeaenuts xapaktep cpenbl CHHER
JAaKMYCOBOM OyMaKKkoil 1 MeTuiopanxkeM. OTMETUTH HAOIIOJCHHUS.

3aganue:
CocTaBuTh ypaBHEHUE PEAKIIMU B TIOJTHOM, KPATKOM HOHHOM BHUJE U MOJIEKYJIIPHOM.
CraenaTh BBIBOJ O THApoIn3e xjaopuaa ojosa (11).

JlaGoparopHasi padora Ne3 UcciienoBanue cCBOMCTB XJOPHOH BOAbl. CpaBHUTEJIbHASI AKTUBHOCTD

rajioreHoB. O0Hapy:KeHHe B pacTBOpe rajJloreHu/1-uoOHOB.

CaolicTBa XJIOPHOI BOBI
Omnbit 1. bensmiee nelicTBue xjopa.
B oxny npoOupky HamuTh pacTBop (GyKCcHHa, B IpYyTyIo YepHII. B 06e mpobupku 106aBUTh
XJIOPHOM BOJIbI 10 00€CIBEUNBAHUS PACTBOPOB.
3aganue:
Cnenathb BBIBOJI O TOM, ITOYEMY XJIOpHAs BOJIa 001a/1aeT OTOCIMBAIOIINMU CBOMCTBAMH.
CocTaBUTh ypaBHEHHS] XUMUYECKHX PEAKIIHIA.
OmnbIT 2. CpaBHUTENIbHAS AKTUBHOCTh T'aJIOTEHOB.
B oany npobupky HamuTh pacTBOp OpomMuaa, B APYryro — pacTBop Hoauaa. B o6e mpoOupku
100aBUTH TI0 HECKOJIBKO Kamesb XJIOPHON BOJBI.
3amanmne:
Cnenatb BBIBOJI O XUMUYECKOW aKTUBHOCTH TaJIOTCHOB.
CocTaBUTh ypaBHEHHS] XUMUYECKHX PEAKIIHIA.
OmnbiT 3. KauecTBeHHast peakilus Ha CyJb(aT-aHUOH.
B nipoOGupky HanuTh pacTBOp XJopuaa 6apus U J00aBUTH PACTBOP CEPHOI KUCIOTHI.
3aganue:
OTMeTUTh HaOMIOICHUSI.
CocTaBUTh YpaBHCHHE XUMHYECKON PEAKIIMH B MOJICKYJIIPHOM M HOHHOM BHJIC.
Crnenatb BBIBOJI O TOM, KAaKOM MOH SIBJISIETCS] KAUECTBEHHBIM Ha CyIb(aT-aHHOH U TIOYEMY.
CBoiicTBa rajioreHu10B
OnbiT 4 O6HapyXeHHE B PACTBOPE XJIOPUIOB, OPOMUIOB, HOJAHUIOB.
B Tpu mpoOupku HAIUTH PacTBOPHI:
1 mpoOupka — XJIopua HaTPHS;
2 npoOupka — OpomMuaa HaTpuUs;
3 mpoOupka — noauaa Kamusl.
Bo Bce npobupku 100aBUTH 10 Karjie pacTBOpa HUTpaTa cepedpa.
3ananue:
OTMETHUTH LIBET OCAIKOB.
CocTaBUTh ypaBHEHHsI pEaKIMii B MOJIEKYJISIPHOM U HOHHOM BUJIE.
Cnenatb BBIBOJI O TOM, KAKOW HOH SBJISETCS KAUeCTBEHHBIM Ha MOHBI TAJIOTCHHUJIOB U TIOYEMY.

JlabopaTopnasi padora Ne4 BzammopneiictBue MeTanoB ¢ kuciaoramu. Kopposus merasios.

Ieap padoThl: N3yueHNE CBOMCTB LIEJIIOYHBIX U MIETOUHO3EMENBHBIX METAIIOB.
OnwlIT 1. BeiTecHeHNE aKTUBHBIMH METalllaMUd MEHEe aKTHUBHBIX U3 PACTBOPOB HX COJIEH.
B nmpo6upKy mosiokKuTh KyCcO4YeK IIMHKA U KallHyTh Ha HETO PacTBOPOM Cyib(ara MeJu.
OTMeTUTh HAOMIOICHNUS.
3ananmne:
Hammncars ypaBHEeHHE peakumii.
CocTaBUTh 2JIEKTPOHHBIE YPABHEHUS KaXKA0N PEAKIIUH.
Crenarts BBIBOJ 00 aKTUBHOCTH METAJLIOB.
OmnsIT 2. Koppo3us MeTauios.
B 1 npoOupke nNpoKUIIATUTE BONY, 3aKPHITh €€ pe3nHOBON MpoOKoil. [lath ocThiTh. [locie
OXJIQXKJICHUS OITYCTUTh OYUIIEHHBIN TBO3/Ib U CHOBA 3aKPBITh MPOOKOIA.
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Bo 2 npoOupky HaJUTh HE KUISUYEHYIO BOAY U OIyCTUTh OYHMIICHHBIN rBo31b. [IpoOupky
OCTaBHUTh OTKPBITOA.

3amanmue:
Yepes 2-3 nHA caenarh HaOIIOAEHUS, COCTABUTh YPABHEHUS PEAKIMU U CIIEJIaTh BBIBOJIBI.

OmnbiT 3. B3auMmoieiicTBiE METAILIOB C pACTBOPAMHU KUCIIOT.

B nBe nmpo6upku HaIUTH PacTBOP CONSIHOM MM CEPHOM KMCIOTHL. B 0JjHY MpoOUpKY OIyCTUTH
KyCOU€K LIUHKA, B APYTYI0 BHECTH AJIFOMUHUEBYIO IIPOBOJIOKY.

3aganue:
CnenaTb HaOJIIOJEHNS, COCTABUTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
Cnenatb BbIBOJIbI 00 OTHOLIEHUH METAJUIOB K PACTBOPAM KHUCIIOT.

OnbIT 4. B3anMoaeicTBre a30THOU KUCIOTEI C MEObIO.

B 1 npo6upky HanuTh 1-2 M. KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI M T0OABUTH 1-2 Kycouka
MEH.

Bo BTOpy!to npoOupky HamuTh 1-2 Mit. a30THON KuCIOTHI 1:1 u 1o6aBuTh 1-2 Kycouka Meau.

3aganue:
OtmeTuTh BHEITHUN 2P QeKT. 3anmucarb ypaBHEHHE U YPaBHATH C TOMOIIBIO AJIEKTPOHHOTO OaaHca.
Cpnenatp BBIBOJ O TOM, KaK B3aUMOACUCTBYIOT KOHLIEHTPUPOBAHHASA a30THAs KUCJIOTAa C METaJJIaMU.

JlaGopaTopHasi paGora NeS Onpenesnenue yriiepoaa 1 BOA0poaa B OpraHuyecKux coeJHHEHUsIX

eapb padoThi: HAYYUTHCS HA IPAKTUKE JOKa3bIBaTh HAJIMYKE YIJIepo/ia U BOJIOPOa B
OpPraHMYECKOM BEILIECTBE.

O0opynoBaHue ypoka: METaNIMYECKUH ILITATUB, IITATUB JJIs1 IPOOUPOK, MPOOUPKHU, TUTEIIbHbBIE
UIUMIBI, CTEKJITHHAS MAN0YKa, TOpeNKa, PO3ETKHU C BEIIECTBAMHU, JIOKEUKA JJIs CXKUTaHUs BEIIECTB,
Bara.

PeakTuBBI: Ba3zennH, MyKa, H3BeCTKOBas Boja, napadun, Cu O, monusTuieHoBas 1ieHka,
6e3Boanas coab CuSOy.

JloJI2KeH 3HATh: COCTAB OPraHMYECKHX BEIIECTB, Teopuio byTiepoBa, XuMuueckue CBOMCTBa
OpPTraHUYECKUX BEUIeCTB, KauecTBeHHbIe peakiuu Ha CO2, Ha HanM4Ke BOOPO/Ia B OPraHMUECKOM
BEIIECTBE, ITPaBUJIa 110 TEXHUKE O€30MaCHOCTH.

Jlo17keH yMeTh: cOOMpaTh MPOCTEHIIMI puOop Ist moydeHus razoB. PaboTaTh ¢ ra3oBoi
TOPEJIKOM, TUTeJIbHBIMU IUIIIAMHU, CTEKIITHHOHM Mano4koi, mpodupkamu. HarpesaTsb BelecTsa B
poOHupKax.

HazBanue YpaBHEHUS
Ne ombITa Xon pabotsl | Habmronmenus P

BriBoibl
OIbITa peakuuu

OOImui BEIBO:

Xoa padoTsl
OmnbiT 1. O6HApY)KeHUE yTaepo/ia U BOAOPOIa B MYKE.
B anmtoMuHUEBYIO JTOKKY JUIsl COKMUTaHUS BEIIECTB HACBINIATh HEMHOXKKO MYKH U HAarpeTh HAJl IJIaMEHEM
ropeinku. [IpoBectu Habmo1eHNE.
OnbiT 2. OOHapyXeHUE yTiepoa U BOJIOPO/Ia B Ba3eIHHE.
Kownerr crexisiHHOM manouyku 0OMakHYTh B Ba3eIMHE M BHECTU B BEPXHIOKO YaCTh IJIAMEHU TOPEIIKH.
[TpoBecTu HaOMOACHUE.
OnbiT 3. O6HapyX)eHHe yriiepoaa U BOJOPO/a B MOJUITUICHOBON TUICHKE.
KyCOqu HOJUATHICHOBOM IJIEHKH B3SITh TUTEIILHBIMH HUIIaMi 1 BHECTH B BEPXHIOIO YaCTh TOPEIIKH.
ITpoBectu HabMIOEHUE.
OnbiT 4. OOHapy)EHUE yTIepoa U BOJIOPO/ia B mapaduHe.
B npoOupky Hachklmath HEMHOXKKO TapadrHa U 4epHOTO MOPOIIKA OKCHIA MEJIH, 3aKPBITh IPOOUPKY
pOOKOH ¢ ra300TBOAHOM TpyOKOM, Ha KOHELl TPyOKH HaMOTaTh HEMHOT'O BaThl C 00€3BOKEHHOMN COJIBIO
cynb(ara menu. [Ipobupky 3akpbITh MPOOKOI € Ta300TBOAHON TPYOKOM, KOHYUK KOTOPOH OMyCTHUTH B
MpoOUPKY ¢ U3BECTKOBOM Bo0OM. [IpoBecTn HabMIO1eHHS.



JlabopaTopHas padora Nel: U3mepeHue yckopeHusi CBOOOTHOI0 MaleHUsI

Beeoenue. Ilenv pabomur. O6opyoosanue
Jlaboparopnas paboTa MocBsIeHa UCCIEI0BaHUIO YCKOPeHHsl CBOOOAHOr0 najaeHusi. Ha nByx npeapi-
IOYIUX YPOKaxX Mbl TOBOPUIIHU O ABMKCHUHU TeJla, KOTOPOE HA3BIBAETCSI CBOOOIHBIM MMAJICHUEM, U JBUKE-
HUU TeJa, OpOLIEHHOT0 BEPTUKAIbHO BBepX. BOOpYKUBIINCH ATUMU 3HAHUSAMH, AaBaiTe MPOBEIEM IKC-
MEPUMEHTAIBLHOE HCCIIEIOBAHNE YCKOPEHUS CBOOOAHOTO MajieHus. YToObI MPOBECTH 3Ty Ja00paTOPHYIO
paboTy, pekOMeHIyeTcs coOpaTh YCTAaHOBKY JUIsl CHATHS MOKa3aHUN JBUKEHUS MTaJAIONIEr0 Tea U yKe
10 HUM MIPOU3BECTH pacueThl. Mbl pelnin MpoBecTH Ja00paTopHyIo paboTy MO y>Ke MOJIyYeHHBIM JIaH-
HBIM U 110 HUM PacCYUTaTh YCKOPEHHE CBOOOIHOTO MAICHHUS.

YsenuyeHHoe unsobpaxeHue nexTbl

3

1 =
0 ==

Puc. 1. N300paxxenue JeHTHI
B 00opynoBanne BXOAUT JIEHTa ¢ MHJUTUMETPOBBIMH JICJICHUSIMH, Ha KOTOPOH CTOSAT OTMETKH IaaroIe-
ro cBOOOAHO Tena.
Kpamxkaa meopus
[To oTMeTKaM Ha 3TOi JIeHTE MBI IOJKHBI ONIPEIEIUTh BpeMsl ABIXKEHHU Tesla. BTopoe, 4TO MbI JOJIKHBI
C/IE€NIaTh, — 3TO OIPENEIUTh MPOMIEHHOE TEJIOM paccTOsIHUE. 3Hasl, YTO JBUKEHHUE Y HAC PAaBHOYCKOPEH-
HOE, C HyJIEBOM HayaJIbHON CKOPOCTBHIO, MBI HCIIOJIB3YEM YPAaBHEHHE I BBIYUCIEHUS YCKOPEHMSI CBO-
OOJTHOTO IMaEHUSL.

'''''''''' - t=n- T
e T=0,02c
H V=0
HHHHH -2
1-—-—-——

I _28
==zzzazs 9=

Puc. 2. Pacuer yckopeHust CBOOOAHOTO MaCHUS
OOpaTtuTe BHUMaHKE Ha ypaBHEHUE, HarncaHHoe nepBeIM: t =n . T. T —3T0 MpoMexXyTOK BpeMEHH,
yepe3 KOTOPBIM CTABUTCS OTMETKA O MaJ€HUH TEJl. N — ATO MOPSIOK (KOJIUYECTBO) ITUX MTPOMEKYTKOB.
B namewm cnyyae T = 0,02 c. Bpems 310 10cTaTO4HO HEOOBIIOE, TOATOMY JIJISl €70 U3MEPEHUs TpeOyeT-
csl crieranbHOe 000pY/J0BaHHE.
Hauanenas ckopocts y nagaroniero tena Vo=0. PaccrosiHre, KOTOpO€ MPOXOAUT TENO, ONPEAEISAETCA
_ g

-

YPAaBHEHHEM: 2 . U3 aroro ypaBHeHUs cieayeT popMmyJia sl BBIUUCICHUS YCKOPEHUs
2-5

CBOOOIHOTO MaJICHUS: 8=% .



IIpouedypa eévtnoanenus padomot
PaccMmoTpeB €HTY U onpenenuB OTCYETHI, TJI€ CTOST 3aCEYKH MOJIO0KEHUS POMACHHOrO Tella, BHECEM
JaHHBIC B TAOIHILY.

No | Bpems aBukeHUS IIyts S, mm | IlyTh S, M Yckopenue
t=n"T,c CBOOOIHOIO MaIeHHUS
g= 27 i
i
1 |n=1 2 0,002 _2-0,002 10
t=0,02c¢c £= 0,023 B
2 |n=2 8 0,008 3 2-0,008_10
t=0,04c £= 0047
3 |n=3 18 0,018 3 2-0,018_1[:]
£=0,06c 5T 0087

B nepBomM ciydae 3aceuka, KOTOpasi MOKa3bIBAET ITOJIOKEHUE TEJIa OT HYJICBOTO 3HAYCHUS, COCTABIISET

o Bpemenu t = 0,02 c.

Paccrosinue, K0TOpoe MPOILIO IPH STOM TEJIO, COCTABISIET 2 MM (B MeTpax mpoiaeHHsIi myTs — 0,002
2.8

2
M), TCIICPDb, ITOACTABJIAA 9THU BBIPAKCHUA B (1)OpMy.]'Iy £ , IOJIy4aceM, 4TO YCKOPCHHUC CBO60,Z[HOFO

najeHns paBHo 10 M/c?. AHAJIOTHYHO PACCMOTPHM BTOPOH M TPETHii cITydan. 3HAUECHNS YCKOPEHHUS CBO-
00HOTO MaJeHUs JIJIsl HUX 3aMUCaHbl B TAOIUILY.

Hozpewinocmu u 6v1600v1

Teneps gaBaiite 006CcyAMM BOMPOC MOTPELUTHOCTH U3MEPEHUS YCKOPEHHsI CBOOOJHOTO majaeHus. [{is
3TOr0 HEOOXOIMMO U3 3HAYEHHMS, IOTy4EHHOT0 HAMH, BEIYUECTh HCTHHHOE 3HaueHne (9,81 m/c?) u pase-
JUTHh Ha UCTUHHOE 3HaYEHHE YCKOPEHUS CBOOOIHOTO MAJACHHUSI, IPHYEM Pe3yIbTaT BHIPA3UTh B MPOIICH-
Tax.

3,8
hg=————=10,0204
9,8
Ecnu nepeBoauTh B IPOLEHTHI, TO HOXy4aeTcs, 4To Ag»2%. Takoe OTKIOHEHHE BIOJIHE JOMYCTUMO.
BoiBoa 13 nabopaTtopHo# paboThl MBI IIPEJIaraéM BaM cliejaTh CaMOCTOSATENbHO, 0053aTE€IbHO OTME-
THUB, KaKue MIPUUUHBI 00YCIIaBINBAIOT HAJTMYUE MTOTPEUTHOCTEH.

JlabopaTopnasi pabora Ne2: OnpenesieHue IVIOTHOCTH BellleCTBa TeJia NPaBUIbHOM
reoMeTpu4ecKoi (popmbl.
Tema. Onpenenenrie MIOTHOCTH TBEPAOTO TENA.
Ienb: Hay4dnTHCS ONPEAEIATH IVIOTHOCTD TBEPABIX TEJI C IOMOIIBIO BECOB U MEH3YPKH.
IIpuGopsl U MaTepHaJIbl: PEIYAKHBIE BECHI C PA3HOBECAMU; JIMHENKA; MEPHBIN HWINHAP; CTaKaH
TOJICTOCTEHHBIH ¢ BOJION; T€JI0 HEMPABUIbHOU (hOpMBbI; (PMIBTpOBaIbHAS OymMara; KOMIIBIOTEPHI.
Xox padoTsl
VYuamumecs aenstcs Ha aBe rpynnsl. [lepBast rpynmna BeIIONHAET paboTy B 1aOOPATOPHBIX YCIOBHSIX.
Bropast rpynna BeInosiHSET paboTy C MOMOIIBI0O KOMITBIOTEPOB. 3aTeM IPpYIIbl MEHSAIOTCS MecTamu. B
pe3yJbTaTe , KaKAbli YUeHUK BBIITOJIHAET padoTy JBaXK/Ibl: B KOMIIBIOTEPHOM BapHaHTE U
JKCIEPUMEHTAIIBHO.
1 rpynna

(B 12a00paTOPHBIX YCJIOBHUSAX)

IToaroroBKa K 3KCIIEPUMEHTY
YcTaHoBUTE LIEHY J€JIEHUs IKAJIbl U3MEPUTEIHHOTO HMUINHIPA U JTMHEHKU:
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IKCIEePpUMEHT
Onpeodenenue niomuocmu meepovix me
1. Onpeneante NJIOTHOCTHL Opycka. J{is sToro:
1) Onpenenure 00beM Opycka, U3MEPUB €ro JJIMHY, IIUPUHY U BHICOTY C IIOMOILBIO TUHEHKU:

| = cMm; d = cMm; h= cM;

V=Ixdxh= = e’

2) U3mepbTe Maccy Opycka ¢ TIOMOIIBIO BECOB: M = r.
3) BeraucnauTe miaoTHOCTh OpycKa:

p=m/Vp= = ofem®

4) Pe3ynbraThl U3BMEPEHHUI M BRIYUCICHUI 3aHeCUTe B Ta0I. 1.
2. BbluuciuTe IJIOTHOCTh TeJIa HENPABUWIbHON reoMeTpu4YecKoi (hopMbl.
1) Onpenenure 00beM Tea ¢ MOMOIIBIO MEH3YPKU:

_ 3. — 3.
V1= cm’; Vo = cM>;
V=V,-Vi= )
2) I/ISMepBTe MacCcCy 9TOro ke 1ejia ¢ IOMOIIbIO BECOB! m= T.

3) PaccuuraiiTe mIOTHOCTH Tea:
p=m/Vp= = o/em®
4) Pe3ynbTaThl I3MEPECHUIA U BBIYUCIICHUH 3aHecHTe B TaOMIy 1.
AHaJN3 IKCIIEPUMEHTA U €ro pe3yJibTATOB
1. Bocnonp30oBaBmIMCh TaOIUIAMU IUIOTHOCTEH, OIPEACIMTEe Ha3BaHHME BEIIECTB, U3 KOTOPBIX
M3TOTOBJICHBI UCCIIEAYEMBbIE TeJIa, U 3aKOHUYUTE 3arojHeHrne Taour. 1.
2. Chopmynupyiite BeiBoJ. He 3a0yapTe yka3aTh; 4TO BbI ONPEICISUIM B XOJC BBITIOJHEHHS PaOOTHI,
KaKue p€3y.HbTaTI>I HOJIy‘-II/IJ'II/I, KaKue (1)aKTOpI)I IIOBJINSAJIN HA TOYHOCTH p€3YJII)TaTOB.
BriBos. Ceroaus B XoJe BBITTOJTHCHHS nabopatopHoit  pabOTHI S OTIpeIeIIsAN

B PE3YIbTATC A BBIACHHUII, YTO

2 rpynmna
(B KOMNIBIOTEPHOM BapHAHTE)
Hcnonvzyemces npozpamma «Jlabopamopnuvie pabomet no ¢usuxe Virt-lab-physics»
[IpemyioxuTe cocod onpeaeeHus TNIOTHOCTH TBEPIOTO Tela HEMPaBMWIBHON (DOPMBI:
Xon paboTsr:
3ananue 1.
HN3mepenue maccol Tejia.
. C moMoII1610 BECOB OIPEACINTE MacCy mapapuHOBOM CBEYH U OOJITA.
. [logymaiite, Kak MOKHO B3BECUTh MAIIMHKY WJIHA JPYTOU TSHKEIbII MpeIMeT.
. Onpenenure Maccy MalluHKH.
. Pe3ynbpTathl BRIUUCIIEHUH 3aHECUTE B TAONIHILY.
3ananue 2.
Onpenenenne 00bemMa TBEPAOIO TeJIa
. Onpenenure 1eHy ACICHHUS] H3MEPUTEIHHOTO IJIUHIPA.
. Onpenenute HaYaNBHBI 00bEM KHUAKOCTH B IEIUHApE VO.
. [TogBeckTe IepBOE TEIIO HA KPIOYOK U TIOJIHOCTHIO MTOTPY3UTE €T0 B JKUIKOCTb.
. Onpenenute 06eM XKHUJIKOCTH C MOTPY>KEHHBIM B Hee TelloM V1.
. Beraucnure o6vem Tena V.

LN~

DN B W=



6. 3anumuTe pe3yabTaThl B TAOIHILY.

3ananmue 3.

OmnpenesieHue NJIOTHOCTH TeJia

1. ITo u3BecTHOM popMyIie BBIYUCITUTE TUIOTHOCTH TEJI.
2. Ucnonb3ys TabIuIly MIOTHOCTEH, OMPEACIIUTE BEIIECTBA, M3 KOTOPBIX CIICIAHbI Tela.
3. 3anonHuTe TAONHIYY 2.

3ananue 4.
CpaBHUTE NOTYUYEHHYIO TUIOTHOCTH KEJIE3HON MAIIMHKK C TAOJMYHBIMHU 3HAUEHHUEM IIJIOTHOCTH JKeje3a.
[To3BosisieT 1 TaHHBIA CIOCOO OMPENENIUTD MIIOTHOCTD BELIECTBA, U3 KOTOPOro oHa caenaHa? [louemy?

IloaBenenue UTOroB ypoka

JlabopaTopHas padora Ne 3: U3mepeHue NOBEPXHOCTHOIO HATSKEHUS )KUTKOCTH.

He.]'lb: OIIpCACIINTh KOB(i)CI)I/II_[I/IeHT TOBCPXHOCTHOI'O HATAXKCHUSA BOJAbI MCTOJOM OTPhbIBA KaIlCJIb.
O0opynoBanme: cocy]l ¢ BOAOH, y3kas TpyOKa, cocy] Julst cOopa Karlelb, BEChI.
Teopus.
Mosekysbl HTOBEPXHOCTHOIO CJIOSI XKHUAKOCTH 001aJat0T U30BITKOM IMOTEHLUAIBHON SHEPTUHU 110
CPABHEHUIO C SHEPTUEU MOJIEKYJI, HAXOASIIMUXCS BHYTPH KUIKOCTH
Kak un sto0as MexaHu4eckasi CUCTeMa, TIOBEPXHOCTHBIH CII0M JKUIKOCTH CTPEMUTCS] YMEHbBIIUTh
MOTEHLMAJIbHYIO SHEPruIo U cokpamtaercs. [Ipu aTtom coBepiaercs padora A:

A=a\s

rae 6 - KoAOPHUIMEHT TOBEPXHOCTHOTO HATSHKEHUS. EAMHUIIBI H3MEpEeHHS Tx/M? wm H/m

rae F — cuiia moBepXHOCTHOIO HaTsHKEHHUs, | — UIMHA TpaHUIbI TOBEPXHOCTHOTO CIIOS KUIKOCTH.

[ToBepXHOCTHOE HATSHKEHUE MOXKHO OMPEACIIATh Pa3IMYHBIMU MeToIaMu. B mabopaTtopHoii pabote
UCIIOJIb3YETCSl METO/ OTPHIBA KameJb.

OMBIT OCYIIECTBIISIOT CO MITTPUIIOM, B KOTOPOM HaXOAMTCS UCCIIEIyeMast )KUIKOCTh. HaxumaroT Ha
MOPIIEHb MITPUIIA TAK, YTOOBI U3 OTBEPCTHS Y3KOT0 KOHIIA IIMPHUIa MEJICHHO Naaanu karu. [lepen
MOMEHTOM OTPBIBA KAILUTU CHJIA TSHKECTU Fpuaye=MyannJ paBHA CHIIE TTOBEPXHOCTHOTO HATsKEeHHS F,
rpaHuIia CBOOOIHOM MOBEPXHOCTH — OKPYKHOCTh Karulu
= 'dkamu

CrenoBaTeabHO:

_F _Peng

!

NN Y

OmBIT NOKa3kIBACT, UTO d Kaniu :O,gd, rae d — quaMeTp KaHaia y3Koro KOHIIa IIpHIia.
Maccy kaniam MOXKHO HaWTH, IIOCUYUTAB KOJMYECTBO Kalleab N ¥ 3Hasi MacCy BCEX Karlellb m.
Macca karmenp m OyJeT paBHa Macce KHIKOCTH B IINpuIie. 3Hast 00beM KHIKOCTH B Impuiie V u

IUIOTHOCTH KHMJKOCTH P MOXXHO HalTH Maccy M =p" V
Xox padoTsl.



JlabopaTopnasi padora Ne 4: OnpenesieHue yaeabHON TeNJI0EMKOCTH BellleCTBA.

Ileanb 1a0opaTopHOil padoThl, 00bEKT HCCIeI0BAHUS, IPHOOPLI U MATEPHAJIbI

Tema cerogHsIIHEro 3aHATHS MOCBAIIEHA TOMY, KAKIM 00pa30M MOKHO OIPEEIUTh YACTbHYIO
TEIIOEMKOCTh BEIIECTBA OMBITHBIM ITyTEM, T. €. Ha MpakTuke. KOHKPETHO MBI pacCMOTpUM
orpeziesieHue TeINIOEMKOCTH Ha MPUMEpPE TBEPAOIo Tella — METANINYECKOro (JaTyHHOTO)
UIHH]IPA.

Lenv pabomul: onipeleNUTh YACIbHYIO TEIJIOEMKOCTh METAIIMUYECKOTO IIMJIMHIPA.

Obvexm uccredoséanus: TaTyHHBIN WJIWHAP, TOBEIICHHBIN HA HUTH.

Ilpubopor u mamepuanvl: METATTUICCKAN IUIUHIP HA HUTH (pHC. 1), CTakaH ¢ TOpSYCH U
CTaKaH ¢ XOJIOAHOM BOJI0M (puc. 2), ABa Tepmometpa (puc. 3), Becsl (puc. 4), KaIopuMeTp

(puc. 5).

AAY N

C:

Puc. 1. Metaumueckuii mmuaap Puc. 2. Ctakan ¢ Bojgoun Puc. 3. Tepmometp

Puc. 4. Becsl Puc. 5. Kanopumerp

2. X011 padoThl
1. [ToMecTM MeTATUTMYECKUI TUIMHAP B CTaKaH C ropsiueid BOJION U U3MEPUM TEPMOMETPOM €€

temneparypy. OHa OyJeT paBHATbCA TEMIEpaType HUIHHIPA, T. K. Uepe3 OMpeleIeHHOE BpeMs
TEeMITepaTypbl BOABI U IIWIMHAPA CPABHSIOTCSI.

2. 3aTeM HaJbeM B KAJIOPUMETP XOJIOAHYIO BOIY U U3MEPUM €€ TEMIIEpaTypy.

3. [Tocne aToro momMecTuM MPUBSA3aHHBIN HA HUTKE ITWIHHAP B KAJIOPUMETP C XOJIOTHOU BOJOM
Y, IOMEIINBAsi B HEM BOJy TEPMOMETPOM, U3MEPUM YCTAaHOBUBILYIOCS B pe3yJIbTaTe
TEIJI000MEHa TeMITepaTypy .

3. OﬁpﬂﬁOTKa JAHHbIX U BBIYMCJICHHC pE3yJjabTaTa
I/I3MepeHHa$I YCTAaHOBUBIIAACSA KOHCUHAA TEMIICPATYpPa B KAJIOPUMETPE U OCTAJIbHBIC TaHHBIC
IMMO3BOJIAT HaAM pacCUUTaTh YACIbHYIO TCIINIOCMKOCTE METAJIIa, U3 KOTOPOI'O U3IrOTOBJICH
OUITAHAP. Breraucaars HCKOMYIO BCIIMUUHY MbI 6y,ueM HUCxXol4d u3 Toro, 4To, OCThbiBast, HUIUHAP
OTAACT POBHO TAKOC K€ KOJIMYECTBO TCIJIOTHI, YTO U IMOJYYacT BOJA ITPU HArp€BaHUU,
MPOUCXOAUT TAK Ha3bIBAEMBIN TEILIOOOMEH.



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 TOJTy4aeM CleayIomue ypaBHeHus. st HarpeBa BoAbl HEOOXOIMMO
KOJIMYECTBO TEILIOTHI:
Ql = I:-"1']‘F|r?’1(t - tl:], rie:
T
"~ yJenbpHas TEII0EMKOCTh BOJIbI (TabIM4HAas BeTMYMHA), ¥ C;
my

Cq

~ Macca BOJIbl, KOTOPYIO MOXHO OIPEICIUTH C TOMOIIBIO BECOB, KT

t— KOHCYHaA TEMIIEpaTypa BOAbI 1 HUJIMHApPA, U3AMCPEHHAA C IIOMOIIBIO TEPMOMETpPA, OC;

®1 ™ nawanbhas TEeMIIepaTypa XOJIOAHOU BOJIbI, U3MEPEHHAs C IIOMOIIBIO TEPMOMETPA, oC,

I[J'ISI OCTBIBAHUHU METAJINIMYCCKOI'O MUJIWHAPA BEIACINUTCA KOJINYECTBO TCIIJIOTHI:

Q; = cymy(t; — ‘-L], re:

€2 — YAClbHasd TCIJIOEMKOCTh ME€TAJlJIa, U3 KOTOPOI'0 U3IrOTOBJICH HUJIUHAP (I/ICKOMaH BeHI/I‘II/IHa),
il
kr2C :

1™ Macca HMIMHJPA, KOTOPYIO MOKHO OIPEIEINT C IIOMOIIBIO BECOB, KT

-

2 TEMIICpaTypa I‘Opﬂ‘l@ﬁ BOJBI U, COOTBETCTBCHHO, HAYAJIbHAA TEMIICPATypa HUJIIMHAPA,

U3MEpEHHas! C MOMOLIBIO0 TEPMOMETPA, 0C;

t— KOHCYHasA TEMIIEpaTypa BOAbl U HUJIIMHAPA, U3BMCPCHHAA C IOMOLIBIO TECPMOMETpPaA, OC.

3ameuanue. B o6enx Gpopmyiax Mbl BEIUUTAEM U3 OOJIBIICH TeMIIepaTypbl MEHBIIYIO /TS
orpezieNieHus OJ0KUTEIBHOTO 3HAYSHHSI KOJTMYECTBA TETIOTHI.

Kak 0bU10 yKa3aHO paHee, B IPOLIECCE TEII0O0OMEHA KOTMYECTBO TEIUIOTHI, MOJIYYSHHOE BOJIOM,
PaBHO KOJIMYECTBY TEIJIOTHI, KOTOPOE OTAAN METATUTMUECKUN HUITHHIIP:

Q=0 =cy my-(t—t)) =c,-my-(t; _t)_
CnepnoBarenbHO, yelbHAas TEIUIOEMKOCTh MaTepualia UIHHIPA:

_ cymy (t—ty)

-

. my(ty — t)

[TonyuyenHble pe3yiabTaThl B 110001 1a0opaTopHOi paboTe yJ00HO 3aUChIBaTh B TaOJIMILY,
Npru4EM NPOBOAUTH JJIA MOJYUCHUA YCPEAHCHHOIO MaKCUMAJIBHO TOYHO HpI/I6JII/I)I(eHHOFO
pe3yJbTaTa HECKOJIBKO U3MEPEHHH 1 BBIYMCICHUNA. B Hamem citydae Tabnuiia MOXET BBITJIAIECTh
IPUMEPHO CIIEAYIOUIMM 00pa3oM:

Macca BoIbI B HauvanpHas Macca nununapa | HavaneHas Koneunas
KaJIOPUMETPE TeMneparypa TeMnepaTrypa TeMnepaTrypa
BOJIBI LWJIMHAPA
m t,,°C M+ t,, °C t,°C
1’ KT 1r 2 kr 2 r
il
Cﬂ — aan
s [:ECI.'"IJI'__j

Bu1600. BeIYHCIIEHHOE 3HAYEHHUE YACIBbHOM TEIJI0OEMKOCTH MaTepHalia IMIHHIpa .
CeroJiHsi MBI pacCCMOTpPENU METOAMKY MPOBEIEHUS J1a0OpaTOPHOM pabOThI IO U3MEPEHUIO
YAEJIbHOU TEMJI0OEMKOCTH TBepaoro Tena. Ha cienyromniem ypoke Mbl HOTOBOPHUM O BBIACICHUH
DHEPIUH IIpUA CTOPAHUU TOILINBA.

JlabopaTopHasi padora Ne 5: U3yueHue kos1e0aHNH MATEMATHYECKOI0 MAasITHUKA.

Henv pabomot. Obopyoosanue

Ieab: BBISICHUTH, KaK 3aBUCUT IIEPUOJ U YaCTOTa CBOOOTHBIX KOJIeOaHUI MaTeMaTH4eCKOro Ma-
ATHUKA OT €r0 JJIUHBI.

O0opynoBanme: MTaTUB C My(QTON U JIANKOMU, IIAPUK C HUTHIO, CEKYHJOMED.

Jlnis BeImosiHeHUsI paboThl HaMm noTpedyeTcs Tabauna. Tabnuua OyneT cocTosATh U3 CIEeTYIOIUX
YacTeu:




BenmurHa \Ne 1 2 3 4 5
JUTHA (CM) 5 20 45 80 125
4YHCII0 KoeOaHui 30 30 30 30 30
Bpems (C) 13,2 26,59 40,32

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

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

Bo-niepBbIX, HYKHO OIIPEAEINUTh KOJIUYECTBO dKCIIEPUMEHTOB. B nanHoM citydae ux 5. I1o Bep-
TUKAaJIU 3aMIMCaHbl TE€ CaMbI€ BEIMYMHBI, KOTOPBIE MBI Oy1eM U3MepsITh. B nepByto ouepean
JUTMHA CAaMOT0 MasTHUKA B caHTuMeTpax. Clenyronias BeMTUYMHA — KOJMYECTBO KOJICOaHUH.
Hanee, monHoe Bpemst kosiebanuii. Ciiemyroniue aBe rpadbl — 3TO NePHOI KOJedaHUid, KOTOPBII
U3MepseTCs B CEKYH/IaX, U yacTtoTa B ['11. OOparuTe BHUMaHUE, YTO MBI 3apaHee 3aucalld T Be-
JUYUHBI, KOTOpBIe Oy1eM UCIOIb30BaTh. B mepByto ouepeb 3TO AJIMHA HUTSIHOTO MasiTHUKA.
Hauanpnas qymmna: 5 cM — 310 0o4eHb KOpOoTKuid MassTHUK. [lanbiie, 20, 45, 80 u 125. Yucao ko-
JiedbaHuii Mbl OyZieM HUCIIONIb30BaTh MOCTOsAHHOE. D10 30 Konebanwmii. B kaxxjoM sKcriepuMenTe
MBI OyZIeM UCTIONIB30BaTh 10 30 KoxeOaHwmid.

IlIposeoenue cepuu IKcnepumenmos

CobepeM 3KCIIEpUMEHTAIBHYI0 YCTAHOBKY. Y CTAHOBKA COCTOUT M3 IIapuKka Ha HUTH. HUTH mpo-
JEpHYyTa Yyepe3 JACTUK. DTO CACNAHO JJIsl TOr0, YTOOBI MOYKHO OBLJIO PETYJIUPOBATh €T0 JUIUHY.
OO6paruTe BHUMaHUE, YTO CaM JIACTUK YKPEIUJICH B JIAIKE IITaTUBA.

Puc. 1. I'py3uk Ha HUTH, 3aKPEIJICHHBII B IITaTUBE
Jlnis u3mepeHus JUITMHBI OyJleM UCIOIb30BaTh JIMHEHKY U cekyHaoMmep. Mrak, mbl orcuntanu 30
Kosie0aHui U BpeMsi, KOTOPOE Mbl 3aperUCTPUPOBAIIM, OKa3aloch paBHbIM 13,2 c. 3aHOCUM 3TH
JTaHHbIE B TAaOJIMIly U MOKEM MPHUCTYNATh K pacyeTaM MepHojAa U 4acTOThl Kosebanuit. Cneayto-
M ar: yBeJIuYuBaeM JIuHy MadaTtHuka 10 20 cM. U Bech SKCIIepuMEHT MOBTOPSAEM CHayaJa.
BHOBB pe3ynbTaThl 3aHOCUM B Tabauiy. Mtak, mpoBe/s HallM SKCIEPUMEHTHI, Mbl OTYYHIIN KO-
HEUYHBIE Pe3yJIbTaThl U 3aHECIIH UX B TaOJMILy.

BENUYNHA e 1 ‘ 3 4 5
AnvHa (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

yacrora (l'u) 2,27 11,128/0,744

OOpatuTe BHUMaHKE, KOT/1a JJIMHA MasiTHUKA cocTaBisuia 5 cM, 30 KoneGaHuil MpOIIIH 3a BpeMs
13,2 c. [lepuon xonebanuii cocrasuin 0,44 ¢, a vacrora 2,27 I'm.



Crnenyroutuii pe3ynbrar: Te xke 30 konaebaHuii, HO JyIMHAa MasTHUKA Obuta yxe 20 cm. B aTom
cllydae yBEJIMUYUIOCH BpeMs Konebanuii — 26,59 ¢, a mepuon konebanuii coctasui 0,886 c. Ua-
CTOTa YMEHBIIIUJIACH TIOYTH B 2 pa3a, oopaTute BHUManue: 1,128 I'm.
Ecii MbI MOCMOTPHUM Ha TPETUN Pe3yJIbTAT, TO YBUIUM, YTO JUTMHA MasiTHUKA eIie OOJbIIe, Te-
pHuoJ cTaj O60bllle, a YaCTOTa YMEHBIIWIACH ellle Ha HeKOTopoe 3HaueHue. Crneayromui, yer-
BEPTHIN U MATHINA, HOCcTapaiiTech nocyuTaTh caMu. OOpaTUTe BHUMaHKUE Ha TO, KaK IIPU ATOM
OyJeT MEHATbCA MEPHOJ] M YaCTOTa KOJIeOaHHH Halllero HUTSIHOTO MasiTHUKA.

Bwisoowt
Mo>kHO clienath BHIBOJI: C YBEJIMYCHUEM JUIMHBI MasiTHUKA YBEJTMUUBACTCS MIEPUOJ] KOJIeOaHUi 1
YMEHBIIAETCS YacTOTa. XOTENOCh Obl, YTOOBI YETBEPTHIN U MATHII OINBITHI BbI TPOJIETATH CAMH U
yOeIuInCh, YTO BCE NIEUCTBUTEIBHO TaK, KaK MbI IMOTYYHJIM B HAIIUX onbiTax. Ha aTom nabopa-
TOpHasi paboTa 3aKaHYMBACTCS, HO €CTh JIOMOJHUTEIIbHAS YacTh K TJAOOpaTOpHON paboTe — naib-
HENIIIee NUCCIIEN0BAHNE KOJIEOaHUIA.

Tounasa mamemamuyecKkas 3a8UCUMOCHLb REPUOOA OM OJIUHBL
MaremaTu4yeckasi 3aBUCUMOCTb MeK1Y JJMHON MAATHUKA U NIEPHOAOM KOJIeOaHUil
JlomotHATEIBHAS YaCTh JIA0OPATOPHOU PabOTHI 3aKIIFOYASTCS B TOM, YTOOBI JIydIIIe OMPEICITUTh
B3aMMOCBS3b MEePHOAa KOJIeOaHU U JUIMHBI HUTSHOTO MasTHUKA. DTa 3aBUCUMOCTD J0JKHA
OMpPENENATHCA MaTeMaTHIeCKu. Llesib TOMOIHUTENEHOTO 3a1aHKs B TOM, YTOOBI BBISIBUTH MaTe-
MaTHYECKYIO 3aBUCMOCTh MEX]y MIEPUOJIOM U JUIMHOM MasTHHKA. Kak 3T0 MOXHO caenats?
Hy»xHo paccMOTpeTh OTHOIICHUE MEePHOI0B KOJIeOaHNi MasiTHUKA U OTHOILIIEHUE UIMH MasiTHU-
ka. [TocMoTpuM Ha TaOIMILy, KOTOPYIO UCIIOJIB3YeM, U OOCYTUM T€ BETUYHHBI, KOTOPbIE OyaeM
TyJa 3aHOCHUTb.
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B nepBoii yacTu MbI paCCMOTPUM OTHOLIEHHUE MIEPHO/IA U3 BTOPOT'O OIBITA, KOT/1a JUIMHA MAsITHU-
Ka cocTaBisiia 20 cMm. OTHoOIIEHHE MbI OyJ1eM UCKaTh K IEpUOTy, KOTOPBIM MOTy4YHIIU, KOT1a
JUIMHA MasiTHUKa cocTaisiia 5 cM. OTHOIIEHUE CaMUX JJIMH Mbl PACCMOTPUM B HUXKHEH CTpOKe.
T
2

. T .
I/ITaI(, B BCPXHCHU CTPOKE OTHOLICHUC IICPUOJ0B 1 , B HUJKHCHU CTPOKE OTHOLICHUC IJIMH MasT-

-

f2

I y
HHKa . Bce HGO6XOI[I/IMLIC JAAaHHBIC MBI BO3bMEM U3 MMPCABIAYIICU Ta6J'II/II_U>I. O6pamafo Batiec
BHUMAHHC, YTO 3TU BBIYUCIICHUS B HCKOTOPBIX CIyUadX IMOJIydaTcCsa HpI/I6J'II/I)K€HHI>IMI/I, HO 3TO 3a-

BUCHUT Y7KC OT YAUCTOTHI SKCIICPUMCHTA. Ecnu mb1 06paTI/IMC5{ K nepBoﬁ CTPOKE, TO YBUIUM, YTO

o
T =2
BO BCEX DKCIIEPUMEHTAX OTHOIIEHUE TIEPHOIOB OYJET COCTABIIATH CISAYIONTYIO ITUppy =
LENRE I
Tl Tl
: : pasa. A nanee — OTHOIIEHUE JUTHH MasiTHUKOB. OOpaTuTe BHUMaHHE, B IEPBOM

cllydae 3To OTHOILeHHe paBHO 4, T.e. 20/5. Bo BTOpoMm ciyuae — 9. B Tpetbem cinyuae — 16.
Bunno cpa3y, kak OyayT cBsizaHbl 3TU BeanuuHbl. [locmoTtpuTe, B mepBoM cityyae y Hac 2 u 4. B
apyrom ciydae — 3 u 9 u 1.1. JlenaeM BBIBOJ] O TOM, YTO MEepHO] OyIeT MPONOPIIOHAIEH KOPHIO
KBaJIpaTHOMY M3 JJIMHBI MasiTHUKA. DTy 3aBUCUMOCTH Mbl MOKEM HCIOJIb30BaTh B AaJIbHEHIIIEM

JUTSL aHAJIA3a ITOJ00HBIX KOJIEOAHUH:




To, yTo MBI HAOIFOAAIH, KOT/Ia OTHOIIICHUE MIEPUOIOB B KBaIpaTe paBHO OTHOIICHHIO UTMH Ma-

stHukKa. 13 3Toro CJICOYECT, YTO MEPHUOA MBI MOKEM 3aIllMCaTh KakK 0 ""'IIE .
I[pyr HWMU CJI0OBAMHU, €CJIM Mbl YBCIIMYUBACM JJIMHY MAasATHUKA B 4 pasa, TO rNiepruoa yBCJIMYUTCA B

2 pa3a. Ecinu yBenuuuM JUIMHY MasiTHUKA B 3 pa3a, TO YBEJIMUUTCS NEPUOJ B

“E pa3. Ut.n. B

9TOM U 3aKIJII0YAETCs pe3yibTar JabopaTopHOi paboThI.

2. BAPUAHTbHBI OHEHOYHbIX CPEACTB

B srom paznene HeoOXOAMMO MpeACTaBUTh KOMIUIEKT 3aJaHUM, pa3pabOTaHHBIA IO
COOTBETCTByIOIIEH yueOHON mucumrummbe. [lpu  pa3paboTke  OIEHOYHOrO  CpeAcTBa
PEKOMEH/1yeTCsl BOCIIOJIb30BaThCsl IPEICTABICHHBIMM HUKE MaKE€TaAMU OLIEHOYHBIX CPEJICTB.

KommiaekT mMakeToB OLICHOYHLBIX CPCACTB JIs1 OLCHKU C(bOpMI/IpOBaHHOCTI/I 3JICMCHTOB
o0muxX ¥ NpodeCcCHOHATBHBIX KOMIIETEHUUH HO BHUIY NPO(ECCHOHANBHOM NEATENBHOCTH C
UCTIOJIb30BaHUEM PA3INYHbI (POPM NMPUBEICH HIDKE.

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA30OBATEJIbBHOE

YYPEXIAEHHUE BBICIIET'O ObPA3OBAHNA

«CAHKT-IETEPBYPI'CKUM TOCYJAPCTBEHHBIA DKOHOMUYECKHI

YHUBEPCUTET»

Onenka

TpeOoBaHusi K 3HAHUSM
(Oonucams oyeHKy 8 COOmMeemcmeuu ¢ KOMNEemeHYusMuy, npuesa3ams K
oucyuniune)

«OMIUYHO
»

OrneHka «OTIMYHOY» BBICTABISETCS CTYACHTY, €CIH OH TIIyOOKO M NMPOYHO YCBOWII
IPOTrpaMMHBIM MaTepuall, HCUEPIIBIBAIOLIIE, [T0CIIE10BATEIbHO, YETKO U JIOTHYECKH
CTPOIHO €ro U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C IPAKTUKOM, CBOOOIHO
CHpaBisIeTcsl ¢ 3a/ladyaMiy, BOIPOCAMHU U JIPYTMMHU BHJIAMH IPUMEHEHHUs 3HAHUH,
IIpUYEM He 3aTPYJHSAETCS C OTBETOM IPH BUIOW3MEHEHUH 3a/1aHUM, UCTIOIb3YET B
OTBETE Marepuajg MOHOrpadUyYecKod JHUTepaTyphl, NPaBUIbHO OOOCHOBHIBAET
NPUHATOE pELIEeHUe, BIAJeeT pPA3HOCTOPOHHUMM HaBbIKAMM M IpUEMaMU
BBINOJIHEHUS] TPAKTUYECKHX 3ajay.

«xopowor»

OneHka «XOpOILO» BBICTABISETCA CTYIEHTY, €CIM OH TBEpJO 3HAET MaTepHal,
rPAMOTHO M IO CYINECTBY M3Jaraer €ro, He JOIyCKas CyLIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BONPOC, MPABWIBHO NPHUMEHSET TEOPETHYECKUE
MOJIOKEHUST TPU PELIEHUH IIPAKTUYECKUX BOIPOCOB U  3a7ad, BIaaeeT
HE0OXOMMBIMU HAaBbIKAMU M MPUEMaMH UX BbIIOJIHEHHUSL.

«yooenem
sopumernw
HO»

OI_ICHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH MUMCECT 3HAHUA
TOJIBKO OCHOBHOI'o Marc€puajia, HO HE YCBOWI €ro z[eTaneﬁ, A0IMyCKaeT
HCTOYHOCTH, HEAOCTATOYHO MMpaBUJILHBIC (I)OpMy.]'II/IpOBKI/I, HapyHICHUA
JIOTHYCSCKOU IOCICA0BATCIIBHOCTH B M3JIOKCHHUU MPOTrpaMMHOI0O Marcpualia,
HCIIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUU ITPAKTUYCCKUX paGOT.

«Heyoose
meopumer
bHOY

Ol1eHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIAECTCS CTYJEHTY, KOTOPBIA HE 3HAET
3HAYUTEJIBHOW 4YacTU MPOrPAMMHOIO Marepuana, JIOINYCKAeT CYIIECTBEHHbIE
OomMOKH, HEYBEPEHHO, ¢ OOJIBIIUMH 3aTPYJIHEHUSMH BBHITIOJHSIET MPAKTHYECCKUE
pabotel. Kak mpaBuiio, OIlEHKa «HEYIOBJIECTBOPUTEIHHO» CTABUTCS CTYICHTAM,
KOTOpbIE HE MOTYT MPOJOJDKUATH O00ydeHHe Oe3 JOMOJHUTEIBHBIX 3aHATHH IO
COOTBETCTBYIOLIEH TUCIUILIIMHE.




