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Meroauueckue peKOMEeHAAMU Mo U3y4deHuro ydyeOHoro npeamera YIIB.03
ECTECTBO3HAHME npenna3zHaueHbl s CTYyJIEeHTOB M npenogasareneid AHO
I[TIO «III'TK». MeTtoauyeckue pEKOMEHIAMUA OIPEACISIIOT OPUECHTUPHI H
CIIOCOOCTBYIOT 0ojiee 00CTOSATETLHOMY YCBOCHHIO MPOTPAMMHOIO MaTepuaa,
OpraHu3allid CaMOCTOSATEIBLHOTO Ipollecca M3y4YeHHs Y4eOHOro mnpeaMera

oOyuaromumucs 1o crnennanbHoctu CITO.

JlaHHple ~ METOAMYECKHME  PEKOMEHJAIMd  TOMOrYyT  OpraHu30BaTh
CaMOCTOATENIBHYIO JIESITEIBHOCTh CTYJEHTOB HAa OCHOBE JEATEIbHOCTHOIO U
KOMIIETEHTHOCTHOTO MOAXO0JI0B K OOY4YEHMIO, YTO COOTBETCTBYET TpeOOBaHUSAM
@I'OC CIIO no cnenuansHoctr 09.02.03 IIporpamMmMupoBaHue B KOMIBIOTEPHBIX

CHUCTCMaAx.

ABTOp-cocTaBuTeNb: BotnHoBa A.A., mpenojaBaTesnb

Meroanueckie peKOMEHAAIMU M0 M3ydeHuto ydeOHoro mpeamera YIIB.03
ECTECTBO3HAHUME paccmotrpensl U 0on00peHbl Ha 3aceqaHuu  Kadeapsl
MAaTEMATHYECKUX U €CTECTBEHHOHAYYHBIX AUCHUMIUIMH, TPOTOKOI Ne 6 oT «21»

aaBaps 2019 r.

PexomennoBansl K yTBepkAeHUIO TemaroruyeckuMm coBetom AHO 110

«IIT'TK» (mpotokos oT «05» despans 2019 r. Ne 3).



VYueOnbiii npeamer «EcTecTBO3HaHME» HampaBieH Ha (opMHupoOBaHHE Yy
CTYACHTOB  3KOJIOTUYECKOI'O  MMPOBO33PEHHMSI U  CIIOCOOHOCTEH  OLIEHKH

po(ecCUOHANIBHOM ESITENIbHOCTHU C TIO3UIUU OXPaHbl OKPYKAIOIIEH CpeIbl.

OBILIUE ITPABUJIA BBIITIOJIHEHUS TABOPATOPHBIX PABOT

[E—

B Hayane paboTbl HEOOXOAMMO O3HAKOMHUTHCS C MHCTPYKIUEH K padoTe.

2. B xonite kaxxmoro 3aganus HE00OX0IUMO CIIEIATh BBIBOI.

(O8]

[To oxoHuanuu paboThl yOpatTh 3a co00il paboyee MecTo.

TPEBOBAHUSA K O®POPMJIEHUIO PABOT

1. PaGoThI BBIMIOTHSIOTCS B TETPAIH.

2. Tetpanp AOMKHA WMETh: TUTYJIBHBIA JIMCT C yKa3aHWEM Ha3BaHUS Kypca,
HoMmepa rpytibl, ©.1.0. obyyaromierocs.

3. Kaxmast paGoTa conmpoBokIaeTcs ykazaHHEM TEeMbI JabopaTOpHOM paboThI, ee
IEJIH, KPATKOTO COACPKAHHUS.

4. Tlo oxoH4anww JabOpPATOPHON PabOTHI JTOJDKHBI OBITH TMOJBEJEHBI HTOTH,

clieJIaHbl BBIBOJIEI.

JJABOPATOPHAA PABOTA 110 TEME:
HN3mepeHne ycKOpeHHs TeJia IPU PABHOYCKOPEHHOM IBHKCHUU
Leab: u3MepUTh YCKOPEHHE TENA, ABUKYILIETOCS MO HAKIIOHHOM IIJIOCKOCTH. .
OOopynoBaHmMe: OCHOBaHHME, CTOWKa, 3aXUM C My(pTOH, CEKyHIOMeEp,
METaJUTMYECKHN MapHUK, JEPEBIHHBIN OPYCOK ¢ KPIOUKOM, KEJI00 MPSIMOiA.
Conep:xanue 1 MeTOX BbINIOJIHEHUS PA0OTHI.
[lo >xenoOy 1mmapuk OyAeT JABUTAThCA IO JICUCTBUEM CHJI  TSXKECTU
paBHOYCKOpPEHHO. [IpoliIeHHBIN MTyTh B TOM cllydae onpenesnsercs Gpopmynoit:

{ =vot+at*/2 (1)



rae ! - mumHa %kenooa,
Vo— HadaJibHasi CKOPOCTb,
t — BpeMs ABM)KCHUS LIapUKa I10 5Ke00y,
a — YCKOpEHHE 1IapHKa.

YuuTteIBas, 4T0 HaYaNIbHAs CKOPOCTH IIapuka paBHa 0, MOxHO U3 hopmysl (1)
BBIPA3UTh YCKOPEHUE a:

a=2/0/t (2)
Taxum oOpazom, Ui ONPEIEIICHNs] YCKOPEHUS T0CTATOYHO U3MEPUTH BpEMs

ABWXCHUA INAPUKa U JIUINHY »keno0a.



IMopsaok BeINOJTHEHUsI padOThI:

1. IloaroroBbTe B TETpaaM TaOIUILy JIJIS 3aIIUCH PE3YIbTATOB U3MEPEHUM U

BBIYHCIICHUMU.

No Jnuna Bpewms Cpenuee VYckopenne | Aa/ ag
ONBIT | >keno0a /, M | ABHKEHHS BpeMs acp

a mapuka t, JBH>KCHUS

C Iapuka tep,

1.

2.

3.
2. VYkpenute mapuk B Jiepkaresie mraTtuba. B HuxHel yactu xkenobda

TIOJIOKUTE ICPEBSIHHBINA OPYCOK.

3. N3mepbTe HY xken00a { n3MepUTeNbHOM JEHTOH 0T Kpas xeno0a 10
Opycka.
4. [TonoxuTe mapuKk B BEPXHIOK YaCTh Keyi00a, OTIYCTUTE MIAPUK, U

CEKYHIOMEPOM M3MEPhTE BpeMs JBMIKEHUS IIapHUKa 10 Keao0y t. OmbIT

IPOU3BEUTE TPHU pa3a.

S. PaccuuTaiite cpeHee BpeMst IBMXKEHUS ILIApUKa I10 KeJIo0y tep.
6. PaccunranTe yckopenue mapuka

a=20/t
7. PaccunraiiTe OTHOCUTENBHYIO OIPEIIHOCTh YCKOPEHUS

Aa/agmp=Al/l +At/t
8. JlaHHBIE 3aHECUTE B TAOJIMILY.
9. PaccunraiiTe yCKOpEHHE IIaprKa, BEIOpAB APYryIO JIHHY kKelloba, U
CPaBHHTE PE3YJIbTAT C ITOJYYEHHBIM paHee.

10. Cnenaiite BEIBOJI.

JABOPATOPHAA PABOTA 110 TEME:




HN3mepenune kodppuumeHTa TpeHUu
Heab: U3mepenue ko3 puiirieHTa TpeHUsI CKOIbKEHUS ABYMS CITIOCOOaMH.
OOopynoBanme: OCHOBaHHE, CTOHKa, My(dTa C BUHTaAMH, 3aKHM, JIUHAMOMETD,

HA0OP IPy30B, AEPEBAHHBIN OPYCOK C KPIOUKOM, JI€PEBAHHAs IUIOCKOCTh, TUHEHKA.

Coaep:xanue 1 MeTOX BbITIOJIHEHUS PA0OTHI.

[lepBriii criocob onpeaeneHust KOApGUIUEHTa TPEHUS CKOIBKEHUS 3aKII04aeTCs
B cienytomeM. Eciny mo ropu3oHTanbHON MOBEPXHOCTH TAHYTh OPYCOK TaK, YTOOBI
OH JIBUTAJICA PaBHOMEPHO, TO CHJIa TSATW MO MOAYIIO OyAeT paBHA MOJYJIIO CHJIbI
TpeHus, F.p nelictByromeil Ha Opycok. Cuily TIru U3MEpPSAOT AMHAMOMETPOM.
OTUM K€ TUHAMOMETPOM M3MepsItoT Bec Opycka P. Takum oOpa3oM MOXKHO HaillTu
KO3 UIIUEHT TPEHUS:

u=[Fyl /[P (1)

Bo BTOpOM cnocoOe OMBITHBIM IyTEM ONPEAEIISIOT HE CUIIbI, & JJIMHBI OTPE3KOB.
[Tpu paBHOMEpPHOM JABMKEHUH OpyCKa IO HAKJIOHHOM IJIOCKOCTH tg oL = LU,

I7I€ O - YroJ HAakKJIOHA IUIOCKOCTU K TOPU30HTY, MNPH KOTOPOM TEJIO HAYUHAET

CKOJIb3UTb M0 MJI0CKOCTH (puc. 1).

Puc. 1
W3 pucyHka BUIHO, YTO
tga=h//l,
CJIEI0OBATEIbHO

u=h// 2)



To ectb, 17151 TOrO, 4TOOBI HAUTH KOAPPUIIUEHT TPEHUS, JOCTATOUHO U3MEPUTD
BBICOTY 1 OCHOBaHME HAKJIOHHOW INIOCKOCTH, IIPU KOTOPOM HAYMHAETCS

CKOJIb)KEHHE OpycKa.

IMopsaaok BeINOTHEHUS] padOThI:

1. IloaroroBbTe B TeTpaau TabJIUILy JJIsl 3aKCH PE3YyJIbTATOB U3MEPEHUN U

BBIUKCJICHUH MTPH OnpeeeHnH KodpulmeHTa TPEHUs IEPBbIM CIIOCOOOM.

Ne [Toxazanus 'P|,H p=|FTp|/ Hep | AR = Hep | ALlep
OTIBIT JAMHAMOMETpa P ;.

a [Pyl H

1.

2.

3.

2. Tlonoxwute OpyCOK Ha TOPU3OHTAIBHO PACIIOIOKEHHYIO TUIOCKOCTh. Ha
OpYCOK IMOCTaBbTE TPY3.
3. Ilpukpenurte k OpycKy IHHaMOMETP U KaK MOXKHO OoJjiee paBHOMEPHO TSHUTE
ero BA0Jb JTuHEHKH. OTMEThTE IPHU ATOM MTOKa3aHNEe JHHAMOMETPA.
B3BecbTe Opycok.
[To ¢popmyne (1) naligute K03 PULHEHT TPEHUS.

[ToBTOpHTE OMBIT, MOJIOKUB HA OPYCOK HECKOJBKO I'PY30B.

NS ok

Haiigure i, Kak cpeiHee apuMETUUECKOE BCEX MOTYUYEHHBIX |L B Pa3HBIX

OIIbITAax.

oo

Haiinure ommoOKy KakJ10T0 U3 ONBITOB AL = Licp WL, T/I€ | - 3HAYEHHUS LL,
MOJIYYEHHBIE B KQXJIOM U3 OIBITOB.

9.  Onpenenute cpenHee apupMeTUIECKOE OMIMOOK U3 ONBITOB

Apiep.



10. 3anecute Bce pe3yabTaThl B TAOIUILY U 3allUIINTE PE3yJIbTaT U3MEPEHUN B
BUJIE

H= Hep + Apiep

11. TloaroroBbTe B TETpaau TabIUILy JIJIsi BTOPOU CEPUU OIBITOB.

Ne | Ywmcmo rpy3oB | h 14 Lep u Ap=pep-p Al ¢p

OTBIT | Ha Opycke

12.  TlosnoxuB OPYCOK C IPy30M Ha IJIOCKOCTh, MEIJIECHHO U3MEHSIMTE €€ HaKJIOH,
MOJHUMas KOHEI] TUIOCKOCTH, TIOKa OpPYyCOK HE HAYHET CKOJIB3UTh BOJb HEE.

13. 3axMure MIOCKOCTh B HAWJIEHHOM IOJIOKEHUU B Jiep KaTele IITaTuBa U
ybenurech B TOM, 4TO OPYCOK ABUKETCS pABHOMEPHO.

14. H3mepbTe TUHEHKOMN BBICOTY h U ocHOBaHMe / HaKIIOHHOM MIOCKOCTH.

15. Omnpenenute ko3 uuneHt Tpenus no Gopmysie (2).

16. IloBTOpHUTE OMBIT HECKOJBKO pa3, MEHsSI KOJIMYECTBO I'PY30B HA OpyCKe.

17. Haitaute cpennee apudMeTHUIECKOE HalICHHBIX 3HAYCHUN KOA(DPUITUEHTOB
TPEHUSI U CPEITHIOIO0 OMIMOKY H3MEPEHUIA.

18. 3anumurte pe3ynbTaT U3MEPEHUN B BUJIE

H=Hep = Allep
19. CpaBHure ko3pPUIMEHTHI TPEHUS, HAICHHBIE TTEPBBIM U BTOPHIM

criocobamu.

JABOPATOPHAA PABOTA 110 TEME:

N3yyeHue 3aK0HA COXPAHEHUS] MMITYJIbCA



Heab: [IpoBepka 3aK0HA COXpaHEHUS UMITYJIbCA TP YIPYTOM IIEHTPAIHHOM
ylape 1apoB, UCCIEJOBaHHE HEYIPYTOTo yaapa.
Oob6opynoBanmue:
IITaTUB JUI (PPOHTATBHBIX paboT, 3aKUM ¢ MyPTOH, IIaphl, JIUHEHKA, KeJ100
JyTOo00pa3HbIi, BeChbl yueOHBIC.

Conepxanue u MeTO BbINIOJTHEHUS PadOTHI

3aganmue 1.

Hccneoosanue yenmpanvHnoz2o yoapa

1. M3meppTe Macchl apoB m; ¥ My C IOMOIIBIO BECOB.

2. Ykpemnure kejio0 B JanKe MTaTuBa TaKUM 00pa3oM, YTOObI TOPU3OHTAJIbHAS
YacTh JIOTKA HAXOJAWJIACh HA paccTOAHUH 20 CM. OT HOBEPXHOCTH cTtoja. Ha
CTOJIE MEepe JJOTKOM IOJIOKUTE JIUCT Oestoil Oymaru, Ha Hee — JIUCT
KOIUPOBAJIBHON OyMaru.

3. Bozbmure map ¢ 00JbIION Maccoil, yCTAaHOBUTE €ro Yy BEpXHEro Kpas
HAKJIOHHOM yacTH JIoTKa. OTIyCTUTE 1Iap U IO OTMETKE Ha JINCTE OeIIoi
OyMmaru onpeaeNnuTe ero AaabHoCTh noJieta. OMbIT IOBTOPUTE TPH pasa U
HallIuTe CpelHee 3HaUeHNE JAJIbHOCTH I0JIeTa / | U, 3Hasl BBICOTY Kpas XkKejiooa
h Hax cTOJIOM, BBIUMCINTE BpEMs MaJIeHUs 11apa, 3aTeM TOPU30HTAIIbHbIE

COCTABJISIFOIIIME €TO CKOPOCTHU V| ¥ UMITYJIbCA P.

t=1/2h/g, V1:€1/f, p,=m-v,



Puc. 1

4. YcTaHOBHUTE Ha KPAaIO JIOTKA BTOPOH IIap U OCYMIECTBHUTE 3aITyCK MEPBOTO IIapa
TaKUM K€ 00pa3oM, Kak U B iepBoM omnbiTe. [Io oTMeTkaM Ha Oymare HalauTe
JALHOCTH TI0JIeTa MApOB MOCJIE UX CTOJIKHOBEHUs. OIBIT IOBTOPUTE TPH pas3a
Y HAIMTe CpeHIE 3HAUYCHUS JAIbHOCTH I0JIETa IIEPBOTO 1, IIapa U BTOPOTO
mrapa 1,.

5. Tlo HaiiIcHHBIM 3HAUCHUSM JTAJILHOCTH TIOJIETOB 1, U 1, BBIYMCIUTE YHCIOBBIC
3HAYCHHSI CKOPOCTEH IIapoB TMOCIIC yapa v, U v, H UX UMITYJIbCOB P, U P,.
CpaBHHTE UMITYJILC TICPBOTO IIapa JI0 CTOJKHOBEHHS P; ¢ CyMMO# HMITYIbCOB

JIBYX IIAPOB IOCJIE CTONKHOBEHUs P, + P,. Cienaiite BBIBOJ.

P1:P1‘+P£,

JABOPATOPHAA PABOTA 110 TEME:

OnpeneneHue CBOHCTB MJIACTMACC H BOJIOKOH

[ens: Hayuutbes omnpeaenstb mo oOpaslaMm MaTepuanoB  ONpeeICHHbIC
BELIECTBA.

1. Beigansl Tpu nakeTuka ¢ o0pa3namMu miacTMacc:

Ilepswiii sapuanm
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a) enoract
0) MOIUATUIICH

B) KallpoH

Bmopoii eapuanm
a) MOJIMBUHUJIXJIOPHU]T
0) monucTepo

B) LIEIUTYJIOMT

OHpCI[eJII/ITe, KaKasi 1j1acrMacCa HaxXOAHUTCA B KaXXIOM M3 IIaKCTHKOB. Onummure

XapaKTCPHLBIC CBOﬁCTBa, IIO KOTOPBIM BbI OIIPEACIIACTC IMIIaCTMACCEHI.

2. Beigansl yeTbIpe nakeTukKa ¢ 00pa3iiaMu BOJIOKOH.

Ilepsviii sapuanm

a) BUCKO3HOE BOJIOKHO
0) HUTPOH

B) IIEPCTh

T) JIaBCaH

Bmopoii sapuanm

a) XxJIom4aroOymMakHasi TKaHb
0) ameTaTHOE BOJIOKHO

B) XJIOPHUH

T') KalpoH

Onpenenure, Kakoe BOJOKHO HAxXOAUTCS B KaXIOM NakeTuke. ONuUIIATe

XapaKkTepHbIE CBOWCTBA, IO KOTOPHIM Bbl OIIPEAEIISIETE.

11



JABOPATOPHAA PABOTA 11O TEME:

CBoiicTBa M CTPOCHHE OPraHUYECKUX MOJTHMEPOB

Lens: Hayuutbes onpenenste CBOMCTBA OPTaHUYECKUX BEILIECTB.

CroiicTBa KpaxmaJja
3ananue:
1. Hacpinbre B IpoOMpKY XOPOULIO pacTepThIi KpaxMal, 100aBbTE BOJBI U XOPOILO
B30ousTaiiTe. Brieiite cMech, MEINIEHHO TepeMelInBasi, B MIPUTOTOBICHHYIO B
CTaKaHYMKE TOPAYYIO BOJY U MPOKUISTUTE elie pa3. OOpa3yeTcs KpaxMallbHbIi
KJIEHCTED.
2. Haneiite B mpoOupky 2-3 mi kieiictepa, pa30aBbTe €ro BoJI0i U J00aBbTe

KaIuIio CIIMPTOBOTO pacTBopa Hona. UYro Habmonaere?

3. Harpeiite cmech. Kakne n3menenus Bol HaOmomaere? BoccranaBnuBaeTcs n

IMPCIKHAA OKpacCKa cmecu?

CBoiicTBa 0eiika

3aanue:

1. K 2 mu pactBopa Oenka B mpoOupKe MpHiIeiTe paBHbIM 00beM pacTBopa
I1EJI04YH, 3aTEM HECKOJIBKO Kalelb ¢1aboro pacTBopa MEJHOIO Kynopoca.
benox okpammBaeTcst B KpaCHO-(HOJIETOBBII 1IBET.

2. Hebomnpmioit kycouek Msica IPOKUIATUTE ¢ BOAONH. OTPMIBTPYHTE )KUIKOCTh
4yepe3 BaTy M UCIIBITANTE C TIOMOLIBIO IBETHOW PEAKLIUU, CONECPIKUTCS JIH B
pactBope 0eok?

3. IlonoXrure HECKOJIBKO HUTEW KaKOW-11M00 TKaHU U ONPEIEIINTE 10 3araxy,

XJIOH‘I&TO6YM8,}KH8,$[ TKaHb NN HICpCTS[HaH?

OTBeTbTE HA BONPOCHI:

12



a) CKOJIbKO CTPYKTYyp UMeeT 0enok?
0) U3 kakux CTPYKTYPHBIX 3BEHBEB COCTOUT OEITKOBAS IETIh?
B) Kakoil T cBsi3u y BTOpUYHOM CTPYKTYpbI Oenka?

r) HazoBuTe 6enku ¢ 4eTBEPTUIHON CTPYKTYPOU.

JABOPATOPHAA PABOTA IIO TEME:

LIBeTHBIE peakuMu HA OeJIKHU

[enb: HayunTtcs Ha onbITax pa3nuyaTh CBOWCTBA OEIIKOB.
OnbiT Ne 1 Jlenarypanus 6enka

PactBop Oenika HarpeTh HajJ CIUPTOBKOM. UTO MpouCXoauT?

OnbIT Ne 2 Penarypanus 6enka
B nBe nmpoOupke HaUTH PacTBOP AUYHOTO Oeka, B OAHY HAJUTh 3TAHOJ, a B
JIPYTYIO €T0 pa30aBiIeHHBIN pacTBOP. OXIaauTe COACPKUMOE POOUPKH.

Pa36aBbTe BO/OM B Ba pa3a. Uto nmpoucxoaurt?

OTBETHTE HA BOIPOCHI:

1. Yto Takoe peHatyparus 6eiaka?

2. Kaxue uzmeHeHs MpoUCXoaaT ¢ OeTKOBOM MosieKyoi. OOpaTUMBI JIM 3TU
ABJICHUS?

3. Ilpu Kakux yCIOBUSX MPOUCXOIUT JACHATYpaIus Oenka?

4. Ha3zoBuTe yCIIOBHSI pEHATypaLIUH.

JABOPATOPHAA PABOTA 110 TEME:

Mopdoaoruyeckue 0COOCHHOCTH PACTEHUI PA3JIMYHBIX BUAOB

Lens: ObGecnieynTh YCBOCHUE YUAIIUMUCS MOHATHS MOP(OIOTHYECKOTO
KpPUTEPHUS BUJIA, 3aKPENTUTh YMEHUE COCTABIISITH OMUCATEIbHYIO XapaKTEPUCTUKY

pacTeHUN.

13



Xox paboThl:

1. PaccmoTpuTe pacTeHus AByX BUJIOB, 3aIIUIINTE UX HAa3BaHUSA, COCTABbTE
MOP(OJIOTHYECKYIO XapaKTEPUCTUKY PACTEHUH KaXKI0TO BUA, T.€. OMUIIUTE
0COOEHHOCTH MX BHEUIHETO CTPOCHUS (JIUCThEB, CTEOIEH, KOPHEH, IIBETKOB,
TIJIO/IOB)

2. CpaBHHTE paCcTeHHS IBYX BHUJIOB, HANIUTE YETHIPE CXOJICTBA U pa3inyus. Yem

OHU OOBACHAIOTCA?

JABOPATOPHAA PABOTA 110 TEME:

N3MeHYnBOCTH OPraHu3MOB

Iens: ChopMupoBaTh NOHATHE U3MEHUMBOCTH OPTaHU3MOB, IPOIOJIKUTh
BBIPaOOTKY yMEHUI HaOJt01aTh HATypalibHbIE OOBEKTHI, HAXOAUTh

IIPUHOUIIBI K3MCHYUBOCTH.

Xom paboThI:

1. CpaBHuTe 2-3 pacTeHUs OJHOTO BUAa (WU UX OTACIbHBIC OPraHbl: TIOIbI,
JIUCThSI, CEMEHA, U JAp.), HAWIUTE MPU3HAKHU CXOJICTBA B UX CTPOCHUH.
OOBsICHUTE MPUYHUHBI CXOJICTBA 0COOEH OJTHOTO BHA.

2. BrpisBuUTE y UCCIIEyEMBIX PACTEHUN MPU3HAKK pa3nnyunsi. OTBETHTE Ha BOIPOC:
KaKue CBOMCTBA OPraHU3MOB O0YCIIOBIMBAIOT PA3IUYHE MEXIY 0COOsIMU
OJIHOT'O M TOTO K€ BUIa?

3. PackpoliTe 3HaU€HUE 3TUX CBOMCTB OPraHU3MOB JJ1s1 3BoJiroLnK. Kakue, Ha Bail
B3TJISI/, pa3IMurs 00YCIOBIICHBI HACIEICTBEHHON N3MEHYMBOCTHIO, KAKUE —
HEHACJIEICTBEHHON N3MEHYUBOCThIO? OOBIACHUTE, KaK MOTJIM BO3HUKHYTh

pazIMuus MEXIY 0COOSIMU OJTHOTO BHJIA.

JABOPATOPHAA PABOTA 110 TEME:

14



IIpucnoco0/ieHHOCTh OPraHNu3MOB K cpelie 00MTaHus.

Hens: ChopMupoBaTh NOHITHE MPUCTIOCOOIEHHOCTH OPTAaHU3MOB K Cpeie
oOWTaHUs, 3aKPENTUTh YMEHHE BBISABIISTH YEPTHI IPUCTIOCOOTICHHOCTH

OpraHu3MOB K Cpeec oOuTaHus.

Xom paboThI:
1. Omnpenenute cpeay OOUTaHHS PACTCHHS U )KUBOTHOT'O, MPEIJIOKEHHOTO BaM
IUTsT 00CIIEJOBAHUS.
2. BolsgBHTE 4epTHI MPUCTIOCOOICHHOCTH K CpeJie OOUTAHHS.
3. BbIBHTE OTHOCUTEIBHBIN XapaKTep MPUCIOCOOICHHOCTH.
4. Ha ocHOBaHMH 3HAHWH O JBMKYIINX CHJIAX 3BOJIOIUU OOBSICHUTE MEXaHH3M

BO3HUKHOBEHUS MTPUCTIOCOOICHUM.

JJABOPATOPHAA PABOTA 110 TEME:

N3MeHYHBOCTD, MOCTPOCHUE BAPUALMOHHOI0 PSAA U BADMALMOHHON KPUBOH

[enb: [I03HAKOMUTH yUYaIIMXCS CO CTATUYECKUMH 3aKOHOMEPHOCTSIMU
MOAN(UKAIIMOHHON U3MEHUNBOCTH, BEIpA0OTaTh YMEHHUE CTPOUTH

BapUALMOHHBINA psAa ¥ rpadvK K3MEHYMBOCTH U3y4aeMOro NMpru3HaKa.

Xon paGoThI:

1. PaccMOTpuTE HECKOJIBKO pacTeHUM (CeMsiH, KOJIOChEB, KIIyOHEH, JTUCTHEB U
JIp.) OJTHOTO BHJIa, CPABHUTE UX pa3Mephbl (HJIA MOCUUTANTE KOJTHMYECTBO
JIMCTOBBIX TUIACTUHOK Y JINCTHEB) WJIU JAPYTrue napaMeTpol. JlaHHbIC 3aMUIINTE.

2. Tlomy4yeHHbIE JaHHBIE 3aHECUTE B TaOJUILY, B KOTOPOM MO TOPU30HTATIH
PACIIOJIOKUTE CHAYAJIA PSI/T YMUCEN, OTOOpAKAIONTUX MOCIEA0BATEILHOE
U3MEHEHHE MpU3HaKa (HarpuMep, YUCIIO0 KOJIOChEeB B KOJIOCKE, pa3Mep CEMsH,

JJINHa JINCTOBOM HJ'IaCTI/IHI(I/I), HHWIKC — 9aCTOTY BCTPCHACMOCTH KaXXJI0TO
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npu3Haka. Onpenenure, Kakue MPU3HAKK BCTPEUAIOTCS HAaMOOJIee 4acTo, KaKue
— peIKo.

OTtoOpasute Ha rpaduke 3aBUCUMOCTh MEXAY U3BMEHEHUSIMU NTPU3HAKa U
YaCTOTOM €ro BCTPEUAEMOCTH.

CnenaiiTe BBIBOJI O TOM, KaKasi 3aKOHOMEPHOCTh MOJU(PUKAITMOHHOM

M3MEHYMBOCTHU BaMHU OOHApY KEHa.
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TecroBble 3aJaHKs 110 y4eOHOMY NpeaAMeTy

1. CoBpeMeHHas €CTECTBEHHOHAYYHasl KAPTUHA MUPa OCHOBAHA, INIaBHBIM
o0pa3oMm, Ha HayKe:

a) Ouonoruu; 0) arpOTEXHUKE; B) XUMUU; T) (pU3MKe.

2.J171s1 )KUBBIX OPTaHU3MOB HEXapaKTEPHO:

a) cnocCOOHOCTh OOMEHA C OKPYIKaIOIIEH CpeIoif;
0) MeTaboIH3M;

B) JIeJICHUE U OTIIOYKOBAHMUE;

T') 3aKPBITOCTb CUCTEMBI.

3. EnunHuiia CTpoeHus U )KU3HEAEATEIbHOCTH JKMBOTO OpraHu3Ma — 3TO

a) MoJieKyna; 0) aToM; B) TKaHb; T') KJIETKa.

4. «9KocuCTEMa» — 3TO CUHOHUM TEPMHUHA!

a) momyJsiius; 6) OuoIeHo03; B) OMOreo1eHo3; I) brocdepa.

5. YkaxuTte Ha3BaHHUE COJECPKUMOTO KUBOW KIIETKH, HAXOISIIETOCA B €€
000JI0UKE.

a) mpoToIia3ma; 0) [UTOIUIa3Ma; B) MATPUKC; T') KapuoIlia3Ma; 1) THaJIoIIa3mMa

6.0OcHOBHOM (DYHKITHEH T'€HOB SIBISETCS
A)koaupoBaHue cHTe3a Oesika b)TpaHCcopT HOHOB B)rOPMOHANIbHAS PETYJIALIMS

I")3amacanne XMMUYECKOW SHEPTUU

7. OCHOBHBIM BOIIPOCOM OHMOJIOTHU SIBIIIETCS BOIIPOC

A)kak ycTpoeHa Hama Beenennas?

b)uem xuBas MaTepusi OTIMYATCS OT HEKUBOU U UTO SIBJISIETCS TOJTUKOM TIPU
POXICHUU KU3HU?

B)uro x et yenoBeuecTBO B Oyymiem?

I")kak BBINTH K3 9KOJIOTHYECKOTO Kprsuca?

8. 1. 1. MeHnpenees, co3naBasi CBOIO EPUOANYECKYIO TaOJHITY, PACIIOJIOKUI BCE
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XUMHUYECKHE JIEMEHTHI B

A)COOTBETCTBUU C UX aTOMHOI Maccoi

b)andaButHOM mopsiake

B)cooTBeTcTBHH ¢ KOTMYECTBOM 3JEKTPOHOB HA X BHEUIHEH 3JIEKTPOHHOM
o0onouke

[")cooTBETCTBMU CO 3HAUEHUSIMU UX ATOMHBIX PaJNyCOB

9.B 1869 rony

(A) Yorconom u Kpukom Obuia nipeasioxkena mojiens ctpoenus JJHK

(B) A. 1. Mennenees caenan 3HAMEHUTOE OTKPBITUE IEPUOIUUECKOTO 3aKOHA
XUMUYECKUX 3JIEMEHTOB

(C) H. Konepank 06Hapo10BaJl CBOIO PEBOIOIIMOHHYIO HJICHO T'eIHO-
LEHTPUYECKOT0 YCTPOICTBA MUpPa

(D) Y. JapBuH co3ai TEOPHUIO €CTECTBEHHOIO 0TOOpa

10. DnemenTapHas CTpyKTypa 3BOJIOLHH, 10 COBPEMEHHBIM MIPEACTaBICHUSIM, —
3TO:

a) KJIeTKa; 0) OpraHu3M; B) MOIMYJISIUS; T) OUOIICHO3.

11.K TeopeTnueckuM Hay4YHbIM METOAAM OTHOCUTCS:

a) SKCTIEPUMEHT; 0) CHHTE3; B) HaOIIOJICHHUE; T) U3MEPEHUE

12. Yxaxxute 0003Haue€HNE MapTaHIla B TAOIUIE XUMHUYECKUX DJIEMEHTOB.

a) Mn; 6) Mo; B) Mg; r) Ma; 1) Md.

13. Ykaxute HazBaHue npouecca yasoeHus mouexkyn JJHK.
a) perukanuys; 6) TPAHCKPHUIIUS; B) TPAHCIIALINS; T) TPAHCIUTEPAIHUS; 1T )

TyOJIMpOBaHUE.

15. Ocobas ponb GU3UKH B €CTECTBO3HAHUM 3aKJIFOYAETCS B TOM, YTO OHA
A)sBII€TCS OJTHOM U3 CHEIUATBHBIX HAYK, BXOJSAIIUX B CHCTEMY €CTECTBO3HAHUS

b)uzyuaer mpoiiecchl, MpoTeKaroIye BHYTPH aTOMHOTO siipa
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B)3aknagpiBaeT HEOOXOUMBIN TEOpETHIECKUH (YHIAMEHT O] BCE
€CTECTBO3HAHUE

[")pazpabaTbiBaeT COBPEMEHHYIO AIEKTPOHHYIO TEXHUKY

16. OOMEeH BeIleCTB B )KUBBIX KJIETKAX NHAUE HA3BIBAETCS

A)npixanue b)nenenue B)merabonusm IN)penpoaykius
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JUCT PETUCTPALIUU U3MEHEU

Ne Coneprxanue U3MEHEHUs JaTa, HOMep
ILIL IIPOTOKOJIA
3aceraHus
[eJarorn4eckKoro
COBETa
1 2 3
1 BHeceHbl H3MeHEHHS B IEPEUCHb PEKOMEHYEMbIX yUeOHBIX H3aHHH, pelIeHre OT
MHTepHeT-pecypcoB, AOMOIHUTEIBHOM JINTEPATYPHIL. 27.08.2020 No7
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