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1. IACHHOPT PABOYEN NPOI'PAMMBI YUYUEBHOI'O NPEJIMETA
«ECTECTBO3HAHHUE»

1. OobsacTh NPpUMEHEHUS NP OTrPAMMBI
Pa6ouas mporpamma yuebnoro npeamera OYILO7. «EctecTtBo3Hanue» paspaborana
Ha ocHoBe Ilporpammbl moarotoBku cneruanuctoB cpeaHero 3BeHa (IITICC3) B
cooTBeTcTBUU ¢ DepepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM IO
cnienuanbHocTd 53.02.03 MHCTpyMEHTaIbHOE UCTIONHUTEILCTBO (110 BUaM HHCTPYMEHTOB)
Ha 06a3e mpuoOpeTeHHBIX 3HAHUM U YMEHUM CTYACHT JODKEH 00Js1aaTh OOIMMU
KOMIIETEHIIUSMHU, MPOSIBIISITH CIOCOOHOCTh U TOTOBHOCT:
OK 10. Mcnonb30oBaTh B IpodeCcCHOHAIBHON JeSTEIbHOCTH YMEHHUS U 3HAHUS, [TOJTy4E€HHbIE
O0Oy4JaromMMUCS B XOJI€ OCBOCHMSI YUEOHBIX MPEIMETOB B COOTBETCTBHM C (heepaibHbIM
rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPEIHETO O0IIEro o0pa3oBaHuUs.
Breimonnenue y4eOHOM mporpaMmbl  GOpMHUPYET Y CTYAEHTOB CIICAYIOILINE
JUYHOCTHBIE PE3yJIbTATHI:
JIP 4. TlposBisitouiMid M JEMOHCTPUPYIOLIUK YBaXEHUE K JIOJAAM TPYyAa, OCO3HAIOIIMIA
LEHHOCTh COOCTBeHHOro Tpyna. Crpemsmuiicas K (OpMHUPOBAHHUIO B CETEBOM cpene
JMYHOCTHO M MPO(ECcCHOHABEHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEa.
JIP 9. CobGmomaromuii ¥ mponaraHIupyoIyi MpaBuiia 30poBoro u 6e30macHoro oopasa
KW3HU, cropra. CoOXpaHSIOMUNA TMCUXOJOTUYECKYI0 YCTOMYMBOCTHD B CIOXHBIX WIH
CTPEMUTEIBLHO MEHSIIOLIUXCS CUTYaIUSIX.
JIP 10. 3aborsammuiics o 3alIUTe OKPYXKaIoIIed Ccpeabl, COOCTBEHHOW U YYXKOM
0€e3011acHOCTH, B TOM YHCJIE IIU(PPOBOH.

1.2. Mecto yuyeOHOro mnpeaMera B CTPYKType OCHOBHOWH mnpodeccuoHATBHOMI
o0pa3oBaTeJIbHOU MPOrPaMMbI

VYuebnsiii mpenmer OYILO7. «EcrecTBO3HaHNE» BXOIUT B MPEAMETHYIO 00JIACTh
«EctectBennbie Haykn» OI'OC cpegnero oo61ero oopa3oBaHus.

1.3 Hean u 3agaum y4deOHOro mnpeamera. TpeOoBaHus K pe3yjbTaTaM OCBOEHHS
yueOHOro npeamMera:

Ilesb 00s13aTe€IBHOrO y4€OHOI0 MpEeaMETa — CO3/1aHUe y 00yJaroIIMXCsl HEIOCTHON
KapTUHBI PEAIbHOTO MUPA B €r0 €AMHCTBE, CII0KHOCTH U TapMOHUMU.

3amayamMu 00513aTENILHOTO Y4eOHOT0 MpeIMETa SBISIOTCS:

L HN3JIOKCHHUC B O6HIHX gepTax UCTOPHUHN PA3BUTHA CCTCCTBO3HAHUA C YIIOMHUHAHHUCM
Y4CHBIX, OKa3aBIINX HanOoJIbIIIEee BIMSIHUE Ha Pa3BUTUC HAYKH,

L 3HAKOMCTBO CTYJACHTOB C TCPMHHaAMH, OIPCACICHUSAMHU, IMOHATUAMU U3 o0iacTu
CCTCCTBO3HAHUA, KOTOPBLIC IIO3BOJLIT OPHCHTHPOBATHCA B IIOTOKAX PIH(i)OpMa]_II/IH,
BKJII-O‘-IaI-OIHeﬁ CCTCCTBCHHOHAYYHYIO TCMATHUKY,

® TIOKa3 CTyACHTaM B JOCTYMHOM OOBbE€ME BHYTPEHHEW JIOTMKHW U 3aKOHOMEPHOCTH
Pa3TUYHBIX MPOIECCOB U (PaKTOB B MPUPOJIE U OOIIIECTRE.

N3yuenne oOs3aTenpbHOro ydeOHOro mpeamera «EcTecTBO3HaHHE» JTOHKHO
00eCIeunTh:



e  c(hOpMHPOBAHHOCTH OCHOB IICJIOCTHOM HAay4YHOM KapTHHBI MuUpa; (HopMHpOBaHUE
MMOHMMAaHUS B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

e  cpopMHPOBAHHOCTH MOHUMAHUS BIMSHHS €CTECTBEHHBIX HAYK Ha OKPYXKAIOUIYIO
cpeny, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYI0, COLMAJIbHYIO U ITHUYECKYIO chepsl
NEeATEIIbHOCTU YEJI0BEKA,

e  CO3JaHME  YCIOBMM  JUIsl  pa3BUTHS  HABBIKOB  Yy4e€OHOM,  IPOEKTHO-
UCCJIEI0BATEILCKOM, TBOPYECKOW JEATETLHOCTH, MOTHBAIlMKM OOYYalolmMUXCi K
CaMOpa3BUTHIO;

e  chOpMHpPOBAHHOCTh yMEHHI aHAJIW3UPOBATh, OICHUBATh, MPOBEPATH Ha
JIOCTOBEPHOCTh M 0000111aTh HAYUYHYIO HH(OPMAIIUIO;

e  c(hOpMHpPOBAHHOCTh HAaBBIKOB 0€30MacHOl pabOThl BO BpeMsl ITPOEKTHO-
UCCIICZIOBATENbCKOM W HIKCHEPUMEHTAIbHON JIE€ATEIbHOCTH, MPH HCIOJb30BaHUU
71a060paTOPHOro 000PYIOBAHUS.

1.4 Konu4vecTBO 4acoB HEOOXOAMMOE /1JIS OCBOEHHSI MPOrpaMMbl y4eOHOI 0 TpeaMeTa:

MaxkcuMmanbHas yaeOHast Harpyska ooyuatomierocsi — 96 gacos.
B Tom yucre:
* 00s3aTenHbHON ayIMTOPHOM Y4eOHOM Harpy3KHu 00yJaromerocs — 72 4acos,;
* CaMOCTOSTEJIbHON pabOThI 0Oy4aromerocss — 24 4acos.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPE/IMETA
2.1. O0bem yueOHOro npeaMeTa M BUAbI Y1eOHO0Il padoThl

Bua yyeOHo# padoThI Oobvem uacoes

MaxkcumaJjibHas yueOHasi HAarpy3ka (Bcero) 96
Oo0s13aTesibHasi Ay IMTOPHAA y4eOHAasi HArpy3Ka (Bcero) 72

B TOM YHCJIE:

JlaboparopHbie 3aHATHS 3
KoHTposbHbIE paboThI 1
CamocrosiTesqibHAasg padoTa odyuyawuerocs (Bcero) 24
Hmozoeaa ammecmauus 6 ghopme ouchpepenyuposanno2o 3auema




2.2. Tematnueckuii maan u conepxxkanue yueonoro npeamera ECTECTBO3HAHUE

HaunmeHoBaHue pa3iesioB U TeM Conep:kanue yueOHOTro MaTepuajia, jadoparopunie padorsiu | O0bem YpoBeHb
NPAKTHYECCKHUE 3AHATUSA, CAMOCTOATEC/IbHAasA paooTa qacoB 0CBOCHUSA
o0yJalmmxcs, KypcoBasi padora (MpoeKT)
bnok «buonozuny
Pa3nen 1. Beenenue B 610J0ruto
1.1 buonoruss — wHayka o xuBod mnpupone. OcHoBHBIC | 1 1
_ | mpu3Haku KuBOro. (OCHOBHbIE TPHU3HAKU KUBOTO.
Beenenne.  YpoBHM  OpraHM3alMM  KMBOH | g o yorveckie CHCTEMBI. YPpOBHU OpraHu3anuu KA3HU.
MaTepuu. KpHTepii KHMBbIX CHCTEM. Metozas! nu3ydenus 6uonaoruu. 3HaueHue OMOIOTHUH.
Hemoncmpayuu
1. CxemMbl W  TaOJMWIBI,  WDIFOCTPUPYIOUTUE
pa3nuyHble OMOJOTMYECKHE CUCTEMBI U YPOBHHU
OpraHM3alMH KUBOU IPUPOJIBI.
2. CamocrosiTeibHast padora mo Tteme 1.1./0,5
Onucanue ocobedl BuIa MO MOP(POIOTUYECKOMY
KpUTEpHIO (Ha mpuMepe repoapHbIX 00pas3oB).
Pa3znen IlI. Ucrtopus npeacraBieHuii 0 BOBHUKHOBEHUU KU3HU. [IpeAnOChIIKM BOBHUKHOBEHUH KU3HU HA 3eMIIE.
2.1 Hcrtopusi mpencraBlieHHI O BO3HUKHOBEHHMM JKW3HHM. | 1 1
[IpennocelIku BO3HUKHOBEHMM JKM3HM Ha 3eMIle.
llpencrasnenne  ApeBHMX  CPEIHEBEKOBBIX ITpencraBneHne ApeBHUX CPEAHEBEKOBBIX (HUIOCOPOB.
¢punocodos. Paborer JI Ilactepa. Teopun Pa6orer JI. Ilactepa. Teopun BEYHOCTH >KU3HH.
BEYHOCTH JKMSHH. OJBOMONMA XMMHSECKUX OBONIOLMA XMMHYECKUX JJIIEMEHTOB B KOCMHYECKOM
AJIEMEHTOB B KOCMUYECKOM IPOCTPAHCTBE. HPOCTPAHCTEE.

Pasznea 111

COBpeMGHHBIG MMpCaACTaBJICHNA O BOSHUKHOBCHHH KU3HHU HA 3emie.




3.1 Pa3BuTue mnpencraBieHUid O BO3HUKHOBEHUHU >KW3HM. | 1
CoBpeMeHHbIE B3TJIS1bl HA BOSHUKHOBEHHE KU3HH.
Teopun MPOUCXOKIECHUSI TPOTOOHOMOIUMEPOB. Teopuu ITPOHCX O ICHHS HPOTOBHOMOTHMEPOE.
OBoIOIHS Hp9T06HOHTOB' HavanbHbie oTansl DBoJIONMS  TTPOTOOMOHTOB. HauvanpHble  3Tamsbl
OMOJIOTUYECKOM DBOJTIOIIHH. S ———
CamocrositeqibHas padora nmo reme 3.1 0,5
W3ydenne  HAYaJlbHBIX  JTAamoB  OWOJOTHYECKOU
ABOJIIOIUH.
Pazpen IV Xumunueckas opranu3anus KJIETKH.
4.1 buonornyecku  BaKHbIE ~ XUMHUYECKHE  JJIEMEHTHI. | 1
. Heoprannueckue (MUHEpAJIbHBIE) COEUHECHHS.
YPOBHM XMMHMYCCKOH OPraHW3ALMH KICTKH. buononumepsl.  YrineBonbl, aunuael.  benku, ux
Heopranwrecxue BEIICCTBA. BONa = ctpoerre U QyHkiuu. HyknenHosbie kuciorel. ATO u
MUHEpaNIbHbIE coi. (OpraHuyecKue BEIIECTBA JPYTHE OPrAHITECKHE COCTHHEHMS KICTKH.
KICTKM —  O/KH, YIIEBOABL JIMMAAbL 1 CamocrosiTesibHast padora nmo reme 4.1 0,5
JUTIOUbI, HYKJIEMHOBBIE KUCIOTBHI. Vyuenne GyHKIMH GIKOB, JKHPOB, YIJIEBOIOE H
HYKJIEMHOBBIX KHCJIOT.
Pa3nen V OOMeH BelIeCTB B KIIETKE.
5.1 OOMeH BelecTB U MpeBpallieHue dHEPrud — CBOMCTBO | 1

AHabomu3M 1 KaTabonu3M. ABTOTPOGHBIN THII
oOMeHa BEIIECTB.

XKUBbIX opraHu3moB. ®otocunre3. IIpeoOpazoBanuu
DHEPIrUM CBETA B DHEPIUI0 XUMHUYECKHX CBS3CH.
OObecrnieueHre KJIETOK SHEPrueid 3a CUET OKHUCJICHUS
OPraHMYECKMX BEIIEeCTB 0€3 ydacTus KHUCIOopOoJa.
buonorndeckoe OKHUCICHWE TPH YJaCTHH KHCIOpPOa.
Oo6pazoBanue wuHpopmanmonnoit PHK mno wmarpure
JIHK. I"'enetndeckmii koja. buocunres 6emkoB..

Pa3znen VI Crpoenue GyHKIIUM KIETOK.




6.1 PazButue 3nanumii o kierke. Kiierounas teopusi. 1
0 [uTonnasma. [Tna3marnyeckas MeMOpaHa.
Kpoxapnomqecrcaﬂ H SyKapuoTHHCCKad INCTKU. | 5y ommasmarnyeckas  cerb. Kommiaeke [ompmpki
JICTOTHOC ANPO. JU30COMBI. MUTOXOHJIPUU, TUIACTUIBI, OPTaHOWIBI
NBIKEHUS, BKIOUueHus. Snapo. CtpoeHue u (pyHKIUU
XPOMOCOM.
ITpokapuoThl U 3YKapuOTHI.
6.2 Jlenenue kiaeTok (MUTO3, Me03, aMmuTo3). I'enernueckas | 1
. uHdopmanus. I'en. 'enom. Y nBoenue JJHK.
Jenenue KJIeTOK (MUTO3, MEHO3, aMUTO3).
CamocrosiTesqibHasi padoTa mo teme 6.2 0,5
6.3 Bupycel. [Ipodunakruka CITH/]a. 1
Krnerounas Teopusi CTpPOCHHUS OPTaHU3MOB.
P P P CamocrosiTesibHast padora nmo reme 6.3 1
Hexsnerounble popMbl KU3HUA: BUpycChl. .
N3yuenue menosa.
Paznea VIl  Pa3mHOXeHHE OpraHu3MOB.
7.1 becnonoe u MOJIOBOE pa3smMHoOXeHue. | 1
OO0pa3oBaHue MOJTOBBIX KIETOK U OIJIOIOTBOPEHHUE.
DopMbl pa3MHOXKEHHSI OpraHu3MoB (Oecronoe u
M0JIOBOE (POPMBI pa3MHOXKEHUS
(bopmbi p ) CamocrosiTeqibHasi paboTa mo teme 7.1 0,5
Paznen VIII MuauBunyanbHOE pa3BUTHE OPraHU3MOB.
8.1 3apoapIeBOe U MOCTAMOPHOHATBHOE pa3BuTHE | 1

OMOpHOHANIBHBII M TOCTAMOPHOHAIBHBIN

OpTraHHu3MOB. Bmusuane AJIKOT'OJIA, HHMKOTHHA 151
HapKOTHYCCKHUX BCIICCTB Ha PA3BUTHC 3apOJbIlla
YCJIOBCKA. OpFaHI/BM KaK €ANHOC 1L CJI0C.




IIepuoabl pa3BUTHUA.

CamocrosiTesqibHasi padora mo teme 8.1
N3ydyenne cxem, TabmuU, Yy4eOHbIX (UIBMOB,
WUTIOCTPUPYIOILIKE: JEIEHUE KIETKU (MUTO3, MEH03);
CrocoObl Oecroyoro pa3MHOXKEHUs; (opMUpOBaHHE

MYKCKHUX u KEHCKHUX TTOJIOBBIX KJIETOK;
OIUIOJIOTBOPEHUE Yy  PacTeHUHd W JKUBOTHBIX;
WHIUBUTYaJIbHOE pa3BUTHE OpraHu3Ma;

B3aUMOBJIMSIHUE YaCcTeW Pa3BUBAIOIIETOCS 3apOJIbIIIA.
Copycbl KOMHATHOTO MANOPOTHHUKA.

Pa3nen IX OcCHOBBI T€HETHUKH.

9.1
OcHOBHEBIC IIOHATHA I'CHCTUKMU.
FI/I6pI/I,I[OJIOFI/I‘{€CKHﬁ MCTOJ HN3Yy4YCHUA

HaclieIoBaHus Npu3HakoB [ .MeHnaensa. 3akoHbI
I'.Meunnens.

['eneruka — HayKa 0 3aKOHOMEPHOCTAX
HACJEACTBEHHOCTH W  HM3MEHYMBOCTH  OpPraHU3MOB.
Monorubpunnoe ckpemBanue. IlepBblii U BTOpOIt
3akoHbl Mengens. ['eHotun u QeHoTun. AJelbHBIC

reHsl. JluruOpupHoe ckpenuBaHue. TpeTuil 3akoH
Mennens.

JeMoHcTpanus

Cxembl, Tabmunel, d¢otorpadun U  repOapHbIe
MaTtepuaibl,  WLUIIOCTPUPYIOIIUE: MOHOTUOPHUIHOE

CKpCIIMBaHUE; TUTHOPHIHOE CKPECIIMBAHNCE,

9.2

XpoMOCOMHAsT ~ TEOpHsST  HACJICICTBEHHOCTH.
I'enetnka mona. HacnmegoBanue mNPU3HAKOB,
CIICTUICHHBIX C TTOJIOM.

XpoMocOMHasi TEOpUsi HAacleCTBEHHOCTH. ['eHeTHka

rnoJja. [TonoBeie XPOMOCOMBL. Hacnenosanue,
CLEIJIEHHOE C TTOJIOM.

Hemoncmpayuu

Cxembl, Tabmumpsl, ¢otorpadpuu U repOapHbIe

MaTepHalibl, WUTIOCTPUPYIOUIUE MEPEKPECT XPOMOCOM;
HETOJHOE JIOMUHUPOBAaHUE; HACIIEAOBAaHUE, CIICTNICHHOE
C TmToJoM; MyTanuu (pa3uyHble TMOPOJBI  COO0aK,
YaCTUYHBIA aTbOMHU3M M HEOOBbIUHAs (opMa JIHCTHEB Y




KOMHATHBIX pPacTeHH);

9.3 ['enotun kak uenoctHas cuctema. JlaGoparopHas | 1
pabora Ne 1 «PemeHue TreHETHMYECKUX 3a7ad U

I'enorun Kak LeJI0CTHAas CHCTEMA. | o raprope POOCTOBHBIX.

JlabopatopHass pabora Ne 1  «Pemenue

TeHETHYECKUX 3a/a4y u cocraBiieHue | CaMocTOsITeIbHASI padoTa mo Teme 9.3 0,5

POIOCIIOBHBIX) CocraBiieHre pog0CIOBHOM

9.4 HacnencrBenHnas N3MEHYHUBOCTD. KomOunarusHas | 1
W3MEHYMBOCTh.MYTAallUOHHASI ~ M3MEHYMBOCTb.  3aKOH

HacaenicTBeHHAs H3MEHTHBOCTS. TOMOJIOTUYECKHUX PSAJIOB HACJIEICTBEHHON U3MEHUUBOCTH
H.M. BaswioBa. HacneacrBeHHass HW3MEHYUBOCTh
yenoBeka. JleyeHue W MpeaynpekIeHHE HEKOTOPhIX
HACJIEJICTBEHHBIX O0JIe3HEH YelloBeKa.
CamocrosiTeqibHasi padora mo teme 9.4 1
BrlsiBieHne M3MEHUYMBOCTH Yy 0coOei oJHOTO BUJa (Ha
npuMepe TrepOapHbIX 00pasloB, HaOOpPOB CEMSH,
KOJUICKIIUU HACEKOMBIX U T. I1.).

9.5 Monmudukannontnas u3MeHYUBOCTh. JlabGopatopHas | 1

3aBUCUMOCTh TIPOSIBIICHUS TE€HOB OT YCJIOBHi | pabota  Ne 2  «Uzydyenme wmomuduUKaMOHHON

BHelHeN cpenbl. JlabopaTopHas pabora Ne 2 | u3BMEHUMBOCTHY. « BapuannoHHBIN psii U3BMEHUUBOCTI.

«3yuenune Mozan(uKanuoHHOK | CamocTosiTeIbHAsE  padoTa no Teme 9.5; |1

U3MEHUYHUBOCTI. «BapuanroHHbIN pan | U3yuenne cxeMm, tabmun, ¢dotorpaduii m repOapHbIX

U3MEHUYHMBOCTH. MoAU(UKAITMOHHYIO

MaTepHaAIOB, WJUTIOCTPUPYIOLIHE:
M3MEHYUBOCTb;

Pasznen X  OcCHOBEBI CCJICKIIMH.




10.1 OnomalrHuBaHue KakK HavaJIbHBIN oramn | 1
. cenekuuu. Yuenne H.B. BaBwioBa o0 1neHTtpax
Cenexups pacTcHuH, KUBOTHBIX " | HpOMCXOXKIEHHS  KyNbTYPHBIX — pacTeHHi. MeTospl
MHKPOOPraHU3IMOB. COBPEMCHHOM CEJICKIIMU. YCIEeXH CeJIeKIuU. ['eHHas u
KJIETOYHasi nHKeHepusi. KiioHupoBaHue.
JleMoHCcTpanust
cxeM, Tabmui, dortorpaduii W TepOAPHBIX
MaTepuasos, WJUTIOCTPUPYIOLINE: HEHTPHI
MHOrooOpa3uss M  TMPOUCXOXKJEHUS  KYJIbTYPHBIX
pacTeHui; HMCKYCCTBEHHBIN OTOOp; THOpPUIU3AIUIO;
uccienoBanus B oOnactu OuotexHonoruu. CemeHa
ropoxa ¢  pasHeIM  (eHoTHTIOM  (TJIAgKHE,
MOPIIMHUCTEHIE, JKEIIThIE, 3€JICHbIE).
Pazgea X|I DOBosmonus opraHu4eckoro Mupa.
11.1 JBmxyime CHJIbI ABOJIIOLUU. Poms | 1
. U3MEHYUBOCTHU B HBOJIFOLIMOHHOM poLECCE.
Bupioobpasosatue  —  pesynbTar  AeHcTBuA EctecTBeHHBII OTOOp — HampaBIAOIIMA  (pakTop
(baxTOpOB dBOTOLUH. sBomonui.  DopMbl  €CTECTBEHHOTO  OTOOpa B
nonynsuusax. M3omsauus —  pe3yapTar  IEUCTBUSA
dbakTopoB sBosoIMu. BumooOpazoBanue. (OCHOBHbBIC
HaIpaBJICHUS ABOTIOLIMOHHOTO npolecca.
buonornyeckuii mporpecc u OMOJIOTHUECKHIl perpecc.
CamocrosiTesbHasi pabora mo teme 11.1 0,5
BrisiBienue mnpucrnocoOJeHuid OpraHu3MoOB K Cpelie
OOUTaHUSI.
Paznea XIl Passutne xxusHu Ha 3emie.
12.1 Pa3BurHe OpraHM4eckoro wmupa B VYcnoxHeHue KUBbIX OpraHuM3MoB B mporecce | 1
apXEMCKYI0 M MPOTEPO30MCKYI0, MAI030MCKYIO | BOIONMUA.  MHoroo0pa3ue OpraHmyeckoro MHpa.




3pbl, B ME3030MCKYI0 U KAWHO30MCKYIO 3PHI.

3nauenue pabot K. Jlunnes. [IpuHUIuUIBI CUCTEMATUKH.
Knaccugukarus opraHu3MoB.

X1l TIpoucxoxaeHue 4enoBeka.

13.1

OBOJIIOIMS Y€ENIOBEKa. J[peBHEUIINE, TPEBHUE U
IIEpBbIE COBPEMEHHBIE JIIOJIU.

bimkaiimiye pOJICTBEHHUMKHM YEIIOBEKA Cpelau
JKUBOTHBIX. (OCHOBHBIC JTalbl 3BOJIOIUUA PUMATOB.
[lepBeie mpexacraButrenu poaa Homo. IlosBienue
yesnoBeka pazyMHOro. MakTopbl 3BOJIOLMAM YEJIOBEKA.
YenoBeueckue pachl.

CamocrosiTesqibHasi  padora no TEMe 13.1
W3yuenue cxem, Tabnuil, PUCYHKOB H (oTorpaduii,
WUTIOCTPUPYIOIINE: JBUXKYIUE CHIIBI aHTPOIOIEHE3a;
MPOUCXOXKAEHUE 4esioBeKa. Koruiekuusi okameHenocTen
( ICKOTTaeMBIX PACTEHUN W KUBOTHBIX).

13.2 WTOroBbIil KOHTPOJIBHBIN TECT IO OCHOBAM
OMOJIOTHH.

WTOroBeIii KOHTPOJIBHBIA TECT IO OCHOBAM OMOJIOTHUU.

X1V OcCHOBBI 9KOJIOTUM ¥ OCHOBBI YU€HHS 0 Orocdepe.

14.1 [IpenmMer W 3amaud  3KOJIOTHM.
OpranusMm 1 OKpyxkarollas cpeja.

[Ipenmer skonoruu. IKOJOTHUYECKHE (PAKTOPHI
cpeapl. B3zamMonencTBue NONMYJAIUAM pPa3HbIX BUJIOB.
KoHKkypeH1us, XUITHUYeCTBO, Tapa3uTU3M, CUMOHO3.

14.2 DKOJIOTUYECKHE bakTopbl ux
KOMIIJIEKCHOE BO3/ICHCTBUE HA OPTaHU3M.

DKOJIOTUYECKHE (dakTopsI CpEIbl.
B3anmonerncreue MON yJIALIU I pa3HBIX BUJIOB.
KoHkypeHus, XWIIHUYECTBO, IMApa3UTHU3M, CUMOMO3.
CooOmiectBa. OkocucteMbl. [loTOk »Hepruum u 1eNu
NUTaHus. DKOJIornyeckas nupamua. buomacca.

14.3  IIpucnocoOJeHHOCTh OpPraHU3MOB K

JHemoncmpayuu
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abmorndeckuMm  daktopam.  JlaGoparopHas
pabora Ne 3 «M3yuyeHue mnpucrnocoOJIeHHOCTH
OpPTaHU3MOB K Cpeic OOUTaHUS.

Cxembl,  TaOnmuupl, puUCYHKH U  Qororpaduu,
WUTIOCTPUPYIONIME: BO3HUKHOBEHHWE W MHOTooOpasue
pUCIOCOOJIEHUI y pacTeHud (Ha MpUMepe KaKTyCOB,
opxujied, TMaH W T. I.) U KUBOTHBIX (Ha TpHUMeEpe
JTAPBUHOBCKUX BbIOPKOB);

CamocrosiTesibHast padora no Teme 14.3 Boiisnenue | 0,5
MIPUCTIOCOOJICHUI OPTraHU3MOB K CpeJie OOMTaHMS.

14.4 CoobG1ectBa. buoreoreHo3ml. CoobOmectBa. JxocucteMbl. llorok sHepruu u uenu | 1
NUTaHUs. JKoJIoruueckas nupamuaa. buomacca.

14.5 Pa3zHooOpa3ue 3KOCUCTEM. Paznoobpasue s3xocuctem. CBoiicTBa skocucteM. Cmena | 1
HKOCUCTEM. ATPOIIEHO3BI.

14.6 KpyroBopor BemiecTB B 3kocuctemax. | JlemoHctparusi. MexBUI0BbIE OTHOIICHUS: 1
[ToTok oSHEpr¥M W TIENW THUTAaHUS B | KOHKYPCHIIHS, XUIITHUIECTBO, MTapa3uTU3M, CHMOHO3;
HKOCUCTEMaX. SPYCHOCTh PACTUTEILHOT'O COOOIIECTBA; MUIIEBbIE IIEMTH

U CETH; CTpoeHue Orochepsl; KpyroBOpoT yriepoja B
ouocdepe;

CamocrosiTesibHass  padora 1no Teme 14.6 |1
CocTaBieHue CcxeM TMepefadyd BEIIECTB W DHEPTrUH
(uenei nuTaHus).

14.7 CroiictBa skocucteM. CMeHa 3kocucteM. | CoiicTBa skocucteM. CMEHa 3KOCUCTEM. 1
H3meHnenns B OMOTeoeHo03ax.

14.8 ATpPOLIEHO3BL. [IpumeHeHue ATpOILIEHO3BI. 1
DKOJIOTMYECKUX  3HAHUH B  MPAKTUYECKOU

CamocrositesqibHast padora o teme 14.8 0,5

ACATCIIBHOCTH YCJIOBCKaA.

BrigaBienue AHTPOITOT€HHBIX U3MEHEHUHN B

IKOCHUCTEMAX CBOECH MECTHOCTH.
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14.9 CoctaB u Qyukuuun Ouochepsl. | CoctaB u  dyHknuu  Ouocdeprl. VYuenue B.. |1
Bepnaackuii o BO3HUKHOBeHHMH Ouocdepsl. | Bepnaackoro o Ouocdepe. KpyroBopor XuMHUUYECKHX
['panunbr 6nocheps. 3JIeMEHTOB. bruoreoxumMuueckue nporeccsl B Onocdepe.
14.10 buomacca moBepxHocTH cymH, | buomacca MOBEpXHOCTH CYIIM, MHPOBOTO OKeaHa, | 1
MHUpPOBOr0 OKeaHa, Mo4Bbl. JKuBOe BelecTBO, | MOuYBbl. JKUBOE BEIIECTBO, €0 (QYHKIUU.
ero G yHKIIUH.
CamocrosTesbHas pabora no teme 14.10 0,5
Perenue sxonornueckux 3auay.
14.11 Kpyroopot BemiecTB U npespauieHue | Jemoncmpayuu 1
sHepruu B Ouocdepe. Kpyrosopor yriaepoaa u
A30TA. Cxembl,  TaOmuupl, pUCYHKH U  (Qororpaduu,
WUIIOCTPUPYIOIIKE: JIKOJIOTUYECKUE (PaKTOpbl U UX
BJIMSIHUE Ha OPraHU3MBbI; HKOJOTMYECKYI0 NUpaMUAY;
KPYrOBOPOT BELIECTB W MPEBPALLEHUS HSHEPruu B
DKOCUCTEME; CTPOEHUE IKOCUCTEMBI; arPO3KOCHCTEMBI;
14.12 [lorox »sueprunm B Owuocdepe. | [lotok aHeprun B 6uochepe. buoxumuueckue nporeccs | 1
buoxumuueckue mnpoueccel B 6uocdepe. Ponb | B Ouocdepe. Ponb KUBBIX OpraHu3MOB B CO3JaHUU
JKUBBIX OPraHW3MOB B CO3JaHUM OCAJ0YHBIX | OCAJOYHBIX IIOPOJ U IIOYBBHI.
MOPOJI U MOYBBI.
14.13 buocdepa u yenoBek. AHTpornoreHHslii | buocdepa u yenoBek. AHTPONOT€HHBIN PakTop. 1
¢axrop. [TpuponHble pecypchl U UX UCHOJIb30BAHHUE.
[TpuponHbIe pecypchl U UX UCIOJIb30BAHHUE.
CamMmocTosiTeIbHASA padora no TeMme 14.13 | 0,5
BrIsiBIeHNE aHTPONOT€HHBIX U3MEHEHUN B 3KOCUCTEMAX
CBOEN MECTHOCTH.
14.14 TIpoGyieMbl 3KOJIOTHHU. JleMoHcTpanus: rJ1I00aJIbHBIE sKonorudeckue | 1

mpoOJIeMBbl; TOCNEICTBUS JICATETLHOCTH YEJIOBEKa B
okpyxatomen cpene. Kapra «3anoBegHuKy U 3aKa3HUKH
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Poccumn».
14.15 DOpomronus 6uochepsl. Hoocdepa. | DBomornus 6uochepsl. Hoocdepa. 1 1
CamocTrosiTesibHas padora no teme 14.15 0,5
AHanmM3 W OLIEHKAa IIOCJIEACTBHM  COOCTBEHHOU
NESTENIbHOCTA B OKpYXaromied cpene, TI00ambHbIX
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelieHus
14.16 3axmrouuTenbHbId ypok. VToroseiii | ITOroBblii TeCT MO OCHOBaM 3KOJIOTMM M MO OcHOBaM | 1 1
TECT MO OCHOBaM OJKOJOTMM M IO | yueHus o ouocdepe.
ocHoBaM ydeHuss o Ouocdepe. | KOHTpOIbHBIH yPOK
HenuddepennmpoBanHbiii 3a4€T.
Hroro aynuropubix | 36
CamocrosiTeibHast padora | 12
HaumenoBaHue Conep:xanue yueOHOro MaTepuasa, JjadoparopHbie padoTbl U O0bem | YpoBeHb
pa3iesioB U TeM NPaKTH4YeCKNe 3aHATHS, CAMOCTOSITEJIbHASA padoTa 00yyaromuxcs 4acoB OCBOCHHUSA
1 2 3 4
bnok « @uzuxa»
Pazgea I Bronnslii nacTpykTaxk no Th. EcrecTBeHHOHay4YHBIE METOIBI TO3HAHMS 2 1
Monekynsapnas mupa. OcHoBubie iosiokeHnss MKT 1 ux onbITHBIE 000CHOBAHUS
inzeizict CamocTosTenbHas paboTa peleHue CUTYallMOHHBIX 33J1ad C UCTOJIb30BaHUEM
yCIOBUM U3 3aAayHUKOB &56-60 ctpl45-157  u3yuuth , OTBETUTH Ha 1
BOIIPOCHI
Pazpnen | Uneanpupiii  Ta3. OcHoBHoe  ypaBHeHme MKT.  AGcomotHas 2
MonexynspHas temneparypa. Temmeparypa — mepa CpeIHEN KHHETUYECKOM SHEPruu
¢buznka MOJIEKYJ
CamocrosTenbHas paboTa pelieHre CUTYyallMOHHbBIX 33J1a4 ¢ UCIOIb30BaHUEM 1

ycinoBUM U3 3aaa4HUKOB &61-62 ctp 160-169 n3yuuts , ynp 11 pemmnrs
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Paznean 1

YpaBHeHHe COCTOAHUA HMACAILHOI'O TIa3sa. I'azoBbic 3akoHBI. Pemnienue

MounekynsipHast KOJJMYECTBEHHBIX U IpaUyecKkux 3ajad.
buznka
CamocrosTenpHas padoTa pelieHrne CUTyallMOHHBIX 33J]a4 C UCHOJIb30BaHUEM
yCIOBUM W3 3agayHuUKoB & 63 crp 163  M3y4uTh NOATOTOBUTHCS K
KOHTPOJIbHOU
Pazpnen | KonTtponpnas padora Ne 1 mo teme: « moiekynsapHas pusuka». Pabora
MonekyisapHas Haj omnOkamu. Buyrpennss sneprusi. Pabora B TepmoanHamuke. [lepBbiit
buznka 3aKOH TEPMOJMHAMUKU U €r0 IPUMEHEHHUE K U30MPOLIECCAM.

CamocTosTenpHas paboTa peleHre CUTYallMOHHBIX 33/]ad C HCIOJIb30BaHHEM
YCIOBHM U3 3alaYHUKOB, MOATOTOBKAa KpoccBopaoB & 64-67 ctp 164-170
U3YYUTh , OTBETHTH HA BOIPOCHI

Paznen Tepmoannamuka

Bropoii 3akon tepmonumHamuku. TeruioBble asurarenu. KIIJ[ nBurarenei.
Pemenue 3anau. KontponbHas padora Ne 2 no teme « TepMomuHamukar

CamocrosTenpHas paboTa pelieHrne CUTYyallMOHHBIX 33]]a4 C UCIOJIb30BaHUEM
yCcJIoBUM U3 3a8a4HUKOB & 68-82 ctp 173-192 wm3yuuts , ynp 12 pemnrs

Paznen
DJIeKTPOAMHAMHUKA.

Pabota Han ommOKamMu. DJIEKTPUUECKUH 3apsij. 3aKOH COXpaHEHUs
3apsaa. 3aKoH KyJIOHA. DJIeKTpuyeckoe nosie. HanpspkeHHOCTh Mmosts.
Pabota cun anekTpuaeckoro mojs. [ToTeHyuan u pa3HOBHIHOCTD
HNOTEHLUANOB. DNEeKTpoeMKOCTh. KonaeHcaTop. DHeprus 3apsnpkeHHOTO
KOHJEHCcaTopa.

CamocrosTenpHasi paboTa pelieHrne CUTyallMOHHBIX 33]]a4 C UCHOJIb30BaHUEM
YCIIOBUM W3 3aIa4HUKOB, MOATOTOBKA KPOCCBOPIOB & 84-88 CcTp  HM3y4yuTh ,
OTBETUTH Ha BOIIPOCHI

Paznen
DJIeKTPOANHAMHUKA.

MaruutHoe nosie. MarauTHbIi nOTOK. 3akoH Amrnepa. Cuna JlopeHna.
DJIEKTPOMAarHUTHOW MHAYKIIMU. DHEPrUsi MArHUTHOTO TTOJI .

CaMOCTOATENIbHOE pEIIEHUE CUTYallMOHHBIX 3aJad C HUCIOJIb30BaHUEM
yCIOBUM W3 3aladyHuKoB & 1-7 crp 3-26 ~ WU3yuuTh, MOATOTOBUTHCA K
KOHTPOJIBHOU
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Paznen
DJIeKTPOANHAMHUKA.

Pemenue 3anau. KontponbHas padora Ne 3 o Teme « DIeKTpoauHAMUKA

CamocrosTensHasi paboTa pelieHne CUTyallMOHHBIX 337]a4 C UCIOJIh30BaHUEM
YCIOBUM M3 3a/Ia4HUKOB, MOJTOTOBKAa KpoccBOpaoB & 42-47 ctp 128-140
U3YYUTh , yIp 6 PElINTh

Paznen
MexaHnuyeckue u
3JIEKTPOMATHUTHbBIE
KOJIe0aHusA

PaGora wang ommbOkamu. MexaHudeckue KosiebaHus. XapaKTepUCTUKH
Koie0aTeIbHOr0  JBWKEHUS  (aMIUIMTyAa, TNepuoj, vactora u  (aza
Kosiebanmii). MexaHndeckue BOJHBI. XapaKTePUCTUKH BOJH: JJIMHA BOJHEI,
CKOpPOCTb PacrlpOCTPAaHEHHUSI BOJHBI .

CamocrosTenpHas paboTa pelieHne CUTYallMOHHBIX 33]a4 C UCHOJIb30BaHUEM
yCcIoBHM U3 3a1a4HUKOB & 42-47 ctp 128-140 wu3yunts , ymp 10 pemmtsb

Paznen
MexaHuyecKkue v
3JIEKTPOMATHUTHbIE
KO0JIeOaHHus

3BykoBbie BonHBI. JlabopaTopHas padora Ne 1 « uzyueHue puzndeckux
XapakTEepUCTUK  3ByKa». (OCOOEHHOCTH  paclpOCTpAHEHHUS  3BYKOB.
VY bpTpa3ByK U €ro MPUMEHEHHE.

CamocTosiTenbHas paboTa pelieHrne CUTYyallMOHHBIX 33/1ad C UCTOIb30BaHUEM
YCIIOBUW W3 3a/IaYHUKOB, MOJTOTOBKAa KpOcCBOpAoB & 42-47 ctp 128-140
U3YYUTh , yIp 6 PEIINTh

Paznen
MexaHu4yecKue v
3JIEKTPOMATHUTHbIE
KOJIe0aHuA

My3bIKalibHbIC 3BYKH M UX XapaKTEPUCTUKU. My3bIKaIbHOE MIPUMEHCHHE
pe3onanca. Konebanus ctpyn. Jlaboparopuas pabora Ne 2 « HaGmonenne
U CIIeNIaTh BBIBOJ O Tepeiave 3ByKa Pa3IMYHbIMK TEIaMU

CamMocTosTenpHas padoTa pelIeHne CUTYallHOHHBIX 337a4 C UCIIOJIb30BAaHUEM
YCIIOBUW W3 3aIa4HUKOB, TOATOTOBKA KPOCCBOPAOB & 59-65 cTp  M3y4uTh,
yrp 13 pemnth
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Paznen
MexaHu4yecKue u
3JIEKTPOMATHUTHBIE
KoJIe0aHuA

Kontposnsnas pa6ora Ne 4 mo teme: « 3BykoBbIe BOJHBIY. PaboTa Haj
omuOKaMH. DJIEKTPOMArHUTHBIE KoJieOaHUsI B KOJIEOATEIbHOM KOHTYpE.
[lepemennslii TOK. Tpancpopmarop

CaMocrosiTenbHas paboTa pelieHne CUTYallMOHHBIX 3a/1a4 ¢ UCIIOJIb30BaHUEM
YCJIOBUM W3 33Ja4YHUKOB, ITOATOTOBKA KPOCCBOPIOB & 59-65 cTp  M3y4HUTH,
ynp 13 pemmuTs

Paznen
MexaHuuyecKue u
3JIEKTPOMATHUTHbIE
KoJ1e0aHus

DJIeKTpOMAarHuTHbIE BONHBL. [IpuHunn paanocsszu. CKOpocTh cBeTa. 3aKOHBI
OTPaKEHHUS U IIPEJIIOMIICHHS CBETA.

CamocrosTeNnbHOE pelIeHUEe CUTYAalMOHHBIX 3a7ad C HCIOJIb30BAaHHEM
yCIOBUW M3 3aJa4yHUKOB, MOArOTOBKa KpoccBopaoB & 66-70 crp 18
U3YYUTh, BBIIHCATh KPATKUN UTOT

Pa3nen CBeToBbIE
BOJIHBI

Hucnepcust cBera. CnekTpanbHble NpUOOpHl. BOJIHOBBIE W  KBAaHTOBEIE
CBOICTBA CBETA.

CamocrosiTenbHas paboTa pelieHrne CUTyallMOHHBIX 33Ja4 C UCIOJIb30BaHUEM
yCJIOBUM M3 3a1a4HUKOB &1-7 cTp 3-26 M3y4nuTh, OTBETUTH Ha BOIIPOCHI

Pa3zoen CBeroBble
BOJIHBI

CnekTpsl ¥ crnekTpanbHbld aHanu3. Ctpoenue aroma. lloctynater bopa.
Jlazepsl.

CamocrosiTenbHas paboTa pelleHrne CUTyallMOHHBIX 33]a4 C UCIOJIb30BaHUEM
yCJIOBUM W3 3a1a4HUKOB & 71-74 ctp u3yuuTs , ynp 18 pemnthb

Pa3znen CBeToBbIE
BOJIHBI

Pemenne 3amau. Kontponbras padora Ne 5 mo Teme « CBETOBBIE BOJTHBI»

CaMoOCTOSITENIBHOE pElIEHUE CUTYallMOHHBIX 33Jad C HCIIOJIb30BaHUEM
YCJIOBUH W3 3aa4HUKOB &59-74 NOBTOPHUTH

Pa3nen ®duszuka
aTOMHOIO S1APA U
3JIEMEHTAPHBIX
YacTHIl.

Pabora Hanm ommbOkamu. CrnocoObl HaAOMIOJACHUS DJIEMEHTAPHBIX YAaCTHII.
PangnoaktuBHOCcTh. CocTaB aromMHoro sjapa. HM3orombl. SnepHbIe CHIIBIL.
DHeprus CBA3U. S IepHBIE U TEPMOSIIEPHBIE PEAKIIVH.

1
1
1

CamocrosTenpHas pa60Ta PCHICHUC CUTYAIHMOHHBIX 3a1a4 C HCIIOJIb30BAHHUCM




YCJIOBUM M3 3aa4HUKOB & 75-79 ctp  m3yuuts ymp 19 pemuth

Paznen ®@usuka Cucremaruszaiusi 3HaHUN 1O M3YYEHHBIM TEMaM, IMOATOTOBKAa K WTOTOBOU 2
aTOMHOI0 /Ipa U KOHTPOJBHOU paboTe Ne 6. HTOroBoe TECTHPOBAHUE 32 KypC €CTECTBO3HAHUE
3JIeMEHTAPHbIX (¢puzuka). AuddepeHunpoBaHHbIH 3a4eT
YacTHll.

CamocrosiTenbHas paboTa pelieHrne CUTyallMOHHBIX 3371a4 C UCIOJIh30BaHUEM 1
ycinoBuid u3 3aga4yHuKoB & 80-100 cTp  u3yunTh

HToro aymuTopHBIX 36
CamocrosiTenbHast paboTa 12
Bcero 3a nuciuniuny - ayIuTOPHBIX 72
Bcero 3a quciumumHy - camocTosTeIbHas paboTa 24
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3. YCJIOBUSA PEAJIUBAIMUA YYEBHOI'O NIPEJIMETA

3.1. TpeOoBaHus K MUHUMAJILHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecredeHH IO
Peanu3zanusa yyebHoro npeamera TpedyeT HaTu4usi yueOHOro KabuHeTa
COOTBETCTBYIOIIETO MpeaAMETHOM o0sacTu «EcTecTBEeHHbIE HAYKNY.

O6opynoBanue yueOHOro KaOMHeETa:

- IOCa/I0YHbIE MECTA 10 KOJIMYECTBY 00Yy4arolInuXcs;

- pabouee MecCTo MpenoiaBaTes;

- MapKepHas JTOCKa;

- ”H(pOpPMAITMOHHBIC CTCH/IBI;

- KOMIUIEKT Y4eOHO-HaTJISIHbIX MOCOOUN «BbHONOTHUs U HKOIOTHSI.

TexHuueckue cpeacTsa 00y4eHUS:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOrPaMMHBIM 00€CTICUCHUEM;
MarepuansHO-TeXHUUECKas 6a3a COOTBETCTBYET CAHUTAPHBIM U MTPOTUBOIOKAPHBIM
MpaBWJIaM U HOPMaM.

3.2. UuopmanmonHoe odecnevyeHne 00ydeHus
Ilepeuennb PeKOMeHyeMbIX y4eOHbIX U3IaHMH, HHTEPHET-PeCcypcoB,
JOTOJTHUTEILHOI JTUTEPATYPBI

baox buosorus

OcHOBHasl JIUTEpaTYpa.
1. 3axapoB B.b., MamontroB C.I'., Cusornazos B.M. buonorus. OOmue
3akoHoMepHOocTH 10-11 ximacerr -M., 2008..
2. 3axapoB B.b., MamonToB C.I'., Connn H.U. buonorus. O6mas 6uonorus 10
knacc -M., 2006.

JlononHuTeNbHAS TUTEPATYPA.
1 Cyxosa T.C., Koznosa T.A., Connn H.W. Pabouas Terpans k yueOHuky «OO01as
ouostorust»y. -M., 2009.

2 Kamenckuit A.A., CokonoBa H.A., TutoB C.A. buonorus. 1000 BompocoB u
oTBeTOB -M., 2008.
3 Yaiika T.W., buonorus. [loypounsie miuanbl no yuebnuky B.b. 3axaposa, C.I'.

Mamonrosa, H. 1. Conuna. - Boarorpazu, 2009.

HHTEpHET-PECYPCHI.

1. EHKA. BupryansHsie 1abopaTopuu 1o ouosorun. 15162, Mocksa, yn. MbITHas,
50 Temn.: (495)221-2645 int@int-edu.ru www.int-edu.ru

2 OOpa3zoBarenbHble MYJIbTUMEAMIHBIE TOocoOusl «DK3aMeH — Meaua» mo
OMOJIOTHH.

WznarensctBo «Ilmanera» (8442)333-823; 333-824; 492-368. E-mail metod-

globus@mail.ru; uchbook@mail.ru http:||www.planeta-kniga.ru

Bbaoxk ®dusuka

OcHoBHas JUTEpaTypa.
1. 3axapos B.b., MamonToB C.I"., CuBornazoB B.U. buonorus. O6mue
3akoHOoMepHOocTH 10-11 kiacesr -M., 2008..
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3axapoB B.b., MamontoB C.I'., Conun H.W. buonorusa. O6mast 6uonorus 10 knacc -
M., 2006.

[eppimkun A.B. ®dusuka 8§ kiacc: yaueOHUK 1)1 00111€00pa30BaTEIbHBIX
yUpeXIeHHI: 0a30BbIl U TpouiibHBIN ypoBHU /  19-e uznanue. — M . : [Ipoda,
2010.

[leppimikun A.B. ®usuka 9 kiacc: yueOHHK Jj1s1 00111€00pa30BaTEIbHBIX
yupexaeHui: 6a30Bbli U TpoduibHbIN ypoBHU /  19-€ uznanue. — M . : [Ipoda,
2010.

PemvkeBruy A.Il.@usuka. 3amaunuk . 10-11 ki1. : mocodue g
o01eobpazoBarenbHbIX yupexaeHuii / A.Il.PeimkeBuy. — 15-e uzn., crepeotun. - M .
Hpoda, 2011.-—188, (4) c. : mir. — (Bagaunuku «JIpodsi»).

JlononHuUTEIbHAS TUTEPATYPA.

. BonkoB B.A. YHuBepcanbable moypouHbie pa3padoTku mo gusuke: 10 kiacc.

. BonkoB B.A. YHuBepcanbHbie OypouyHble pazpadboTku no ¢usuke: 11 kiacc.

. Kamenckuii A.A., CokonoBa H.A., TutoB C.A. buonorus. 1000 BompocoB u

oTBeTOB -M., 2008.

Kacarkuna W.JI. Penerutop o ¢usuke : MexaHuka, MOJIEKyJsipHas (pu3HKa,

. Opnos B.A. Tematnueckue tectsl o pusuke. 10-11 xmacc. — M . : Bepoym — M,
2002.

. [NanoB H.A., lllabynun C.A. Jomammnss paborta no ¢usuke 3a 10-11 kmacc./ H.A.
[Tanos ., C.A. llabynun. — M ., Dx3ameH, 2002.

. PoctoB v/]] : ®enukc, 2011. — 852, (1) ¢ . : un. — (AGUTYpPHUEHT).

. Cyxosa T.C., KoznoBa T.A., Conun H.U. PaGouas Terpans k yuebHuKy «OOmias
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3. TpeGoBaHusi K OpraHu3alMM CAMOCTOATEIbHONH PadoThI CTY/ICHTOB

®opmbl paboThl B Kypce «EcTecTBO3HaHME» - 3TO CaMOCTOATEIbHAs MPOopaboTKa
MaTepuaia U BHIIMOJIHEHUE TECTOBBIX U JJA0OPATOPHBIX 3aJaHUH.

B mpouecce BBINOJHEHHS] CAMOCTOSATENLHON pabOThl ydaluuMcs peKOMEHyeTCs
BCEMEPHO CTPEMUTHCA K MAKCUMalbHOM MOOMIIM3alMU M aKTUBHOCTH Y4alluXcs, K
BBIPa0OTKE Y HUX CTPEMJIEHUN K CO3HATEIIbHOMY OBJIA/ICHUIO 3HAHHUSIMHU.

IIpn wn3ydenun «EcTecTBO3HAaHME» CIENYET IIUPOKO HCIOIb30BaTh 3HAHUS
ydalluxcs 10 JAPYTMM  €CTECTBEHHBIM IPEAMETaM, IIOCKOJBbKY IIPaBUIIBHOE
OCYILIECTBIICHHE MEXKIPEAMETHBIX CBSI3eM crocoOCTByeT Oosee aKTUBHOMY U
IPOYHOMY YCBOCHHIO Y4eOHOr0 MarepHaia.
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TexHonmorusi opraHu3ai CaMOCTOATENHHOW pabOThl OO0YYAIOUIUXCS BKIIOYAET
UCTIONh30BaHNE  WH(GOPMAIMOHHBIX W MaTepHalbHO-TEXHUYECKUX  PECypCOB
o0pa3oBaTeNbHOrO YUYpEeKICHUsS. MaTepuanbHO-TEXHHUYECKOe W HH(OPMAIMOHHO-
TEXHUYECKOE 00ECIIeYeHNE CaMOCTOATEIbHOM pabOThl CTYJEHTOB BKJIIOYAET B CEOs:

OMOMMOTEKY C YWTAIbHBIM 3aJIOM, YKOMIUICKTOBAaHHYIO B COOTBETCTBHHU C
CYIIECTBYIONTUMH HOPMaMHU;

yu4eOHO-METOMYEeCKYyl0  0a3y  yueOHbIX  KaOuHEeTOB, Jaboparopuiéi
METOJIUYECKOT0 IIEHTPA;

0a3pl TIpakTUKW (0a3bl TPAKTHUKKA) B COOTBETCTBUU C 3aKIIOYCHHBIMH
JIOTOBOPAMH;

ayIuTOpuH (KJIACChl) JJIsl KOHCYIbTAIMOHHON e TEeTLHOCTH,

y4eOHYI0 M y4eOHO-METOAMYECKYIO JIMTeparypy, pa3pabOTaHHYI0 C Yy4eTOM
YBEIMUCHUS JOJIM CAMOCTOSTEIHLHON pabOThl CTYAEHTOB, W WHBIC METOJUYECKUE
MaTepHabI.

3agaHus )i BHEAYAUTOPHOM  CaMOCTOSTEIbHOW  paboThl  HCHOJB3YIOT
CJICIIYIOIINE TUIThI CAMOCTOSITEIbHON PaOOTHI:

BOCTIPOM3BOAIMIASA  (PEMPOAYKTUBHAS), TPEIIONaraonas ajJIropuTMHAYECKYIO
JeSTEeNbHOCTD 10 00pa3ily B aHAJIOTMYHON CUTYAIIHH;

PCKOHCTPYKTHBHAS, CBSI3aHHAS C HWCIOJIH30BAHUEM HAKOIUICHHBIX 3HAHWH W
M3BECTHOTO CIOco0a ACHUCTBUS B YACTUYHO U3MEHEHHOW CUTYAIlUH;

ABpPUCTHYECKAsT (YaCTHUYHO-TIOMCKOBAs), KOTOpas 3aKJI0YaeTcsi B HAKOIUJICHUHU
HOBOT'O OITBITA ICATEILHOCTH ¥ MIPUMEHEHHH €T0 B HECTAHIAPTHOM CUTYaIUH;

TBOpYECKasi, HaMpaBJjeHHAas Ha pPa3BUTHE CIOCOOHOCTEH oOydJaromumxcs K
MCCIIeI0BATEIHCKOMN JESTEIbHOCTH.

ConepkaHue CaMOCTOATEIbHOW BHEAYJUTOPHOW pPabOThl Ompenensercs B
COOTBETCTBUU C PEKOMEHAYEMBIMH BHJaMU 3aJaHMM COrJacHO pabodyeil mporpamme
y4eOHOI0 IIpeIMeTa.

[lepen BbImoNHEHHWEM OOYYAIONIMMUCS BHEAYAUTOPHOM CaMOCTOSITEIbHOMN
paboThl MpenojaBareinb MPOBOAUT MHCTPYKTAXX MO BBIMNOJHEHUIO 3a/JaHUS, KOTOPBIH
BKJIIOYAET L€b 3aJaHus, €ro COAEpXKaHHUs, CPOKHM BBIIIOJIHEHUS, OPUEHTUPOBOYHBIN
00beM paboThl, OCHOBHBIE TPeOOBaHUSI K pe3yibTaraM pabOThl, KpUTEPUU OLEHKU. B
Ipolecce MHCTPYKTaXa MpPEenoaaBaTeb Ipeaynpex1acT 00ydaromuxcs 0 BO3MOKHBIX
TUINUYHBIX OMIMOKaX, BCTPEYAIOIIMXCS IIpU BBINOJHEHUW 3afaHus. HHcrpykrax
MIPOBOAMTCS MpErnojaBaTeeM 3a cueT oO0beMa BpPEMEHH, OTBEICHHOIO Ha HM3y4EHHE
y4eOHOro mpeaMeTa, MeXIMCIUIUIMHAPHOTO Kypca WK IPO(heCCHOHATIBHOTO MOAYJISL.

4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
NPEIMETA

KoHTposIb 1 OlLleHKa pe3ysIbTaTOB OCBOEHHS Y4EOHOI O IIPEAMETA OCYILLECTBIISIETCS
IpenojaBaTeieM B IpoLecce MPOBeICHUs JA0OPATOPHBIX 3aHATUNA, TECTUPOBAHUS, A
TaKKe BBIIOJIHEHUS 00yJaroIUMUCS UHANBUAYATbHBIX 3aJaHU.
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Pe3ynbrater 00ydeHHs
(OCBOEHHBIC YMEHHUSI, YCBOCHHBIC
3HAHMUSI)

@DOopMBI 1 METOJIBI KOHTPOJIS U OTICHKU
pE3yNbTaTOB 00yUEHUS

YMeTh:

OPUEHTHUPOBATHCS B COBPEMEHHBIX
HAY4YHBIX MOHATUAX U UH(OPMALINH
€CTECTBEHHOHAYYHOI'O COAEPIKAHU;

TemaTnueckue TUCKYCCUH Ha
IIPOHICHHBIC TEMBI, C TIPUMCHCHUEM
3HAHUH 00IMICOMOIOTHISCKUX
3aKOHOMEPHOCTEN;

paboTaTh ¢ €CTECTBEHHOHAYYHOU
uHdopmarmeil:

TemaTrnueckue QUCKYCCHU;

BJIJICTh METOJaMU TTOUCKA, BBIACISITh
CMBICJIOBYIO OCHOBY U OLICHUBATh
JIOCTOBEPHOCTh UH(OPMALINH;

CamocTosITeNIbHO TOI0MPAaTh
HEOO0XOMMbIE UICTOUHHUKHU K TEME
MyOJIMYHOTO BBICTYIIJICHUS WU

pedepara;

UCITOJIb30BaTh €CTECTBCHHOHAYYHBIC
3HAHMS B IIOBCEIHEBHOM YKU3HM IS
oOecneueHns1 0€30acCHOCTHU
KU3HEICATCIbHOCTH, OXPaHBI
3I0POBbSI, OKPYKAIOIIEH CPEIbI,
HEProcOepeKeHUs;

Hcnonb30BaTh Ipu OTBETAX, MOATOTOBKE
pedeparoB nmpodhecCHOHATBHYIO
TEPMHUHOJIOTHIO.

3HaTh:

OCHOBHBIC HaYKH O TIPUPOJEC, UX
OOITHOCTH U OTJINYMS,

UCIIOJIb30BaTh 3HAHUS JUIS
(opMUpOBaHUS HAYYHO-
MaTEPHATMCTUYECKOTO MUPOBO3PEHMS;

€CTECTBEHHOHAYYHBI METO/I
MO3HAHUS U €T0 COCTAaBJISIOIINE,
€IUHCTBO 3aKOHOB IMPUPOJIBI BO
Bcenennoii;

Hcrnonp30Bath 11 BEIpaKeHUs
KPUTHYECKOMN OLICHKH HAYYHBIX TEOPUI;

B3aMMOCBSI3b MEXIY HAYYHBIMHU
OTKPBITUAMU U PA3BUTUEM TEXHUKHU U
TEXHOJIOT UM,

[IpumeHsTh npu 00BACHEHUH TEMBI;

BKJIQJT BEJIMKUX YYCHBIX B
dbopMupoBaHUE COBPEMEHHON
CCTECTBCHHOHAYYHOW KapTHHBI MHpa

[IpumeHsTh npu 00BICHEHUH TEMbI U
pElIEHUY T€HETUYECKUX U
HKOJIOTMYECKHUX 3a/1a4;

KOHTpOJIL H YyYE€T yCII€EBaAaEMOCTH

[Ipu oueHKe 3HAaHUH ydanuxcst HEOOXOAUMO YUUTHIBATh:

IMpaBHUJIIBHOCTL W OCO3HAHHOCTb H3JIOKCHUA COACPKAHUA,

MOHATUH, TOYHOCTb YIOTPEOJICHHSI HAYYHBIX TEPMHUHOB;
CTeneHb c(hOPMUPOBAHHOCTH NHTEIIEKTYaAJIbHBIX U O0IIeYy4eOHBIX YMEHHUI;

CaMOCTOATCJIBHOI'O OTBCTA,

PEUYCBYIO I'PAMOTHOCTD M JIOTHYCCKYIO IMOCICA0BATCIIbHOCTL OTBETA.

OTMmeTKa «5»:

TIOJIHO PACKPBITO COZIEpKaHUE MaTepHralia B 00bEMe MPOrpaMMbl U yIeOHUKA;

MOJIHOTY  PaCKpPBITHUS



YETKO W MPaBUIBLHO JaHbl OMNPENICIICHUSI U PACKPBITO COJIEpKAHUE MOHSITUNA; BEPHO
HCIIOJIb30BAHbI HAYYHBIE TEPMUHBI;

JUTSL OKa3aTeNIbCTBA MCIIOJIb30BaHbl PA3IMYHBIE YMEHUS, BBIBOJABI M3 HAOMIOJACHUN U
OTIBITOB;

OTBET CaMOCTOSITEJIbHBIN, UCITOJIb30BAHBI PaHee MPUOOPETEHHBIC 3HAHUS.

OTmerka «4»:

PACKpBITO OCHOBHOE COJEPKAHUE MAaTepHUaia;

B OCHOBHOM IMPAaBWJIbHO [aHbl OINPEIEICHUS MOHATUM W HCHOJIb30BAHBI HAYYHBIE
TEPMUHBI;

OTBET CAMOCTOSTEJIbHBIMN,

ONpENEICHUs] TMOHSITUM  HEMOJHbIC, JONYLIEHbl HE3HAUYUTEIbHBIE HapYIICHUS
MOCJICIOBATEIbHOCTH  W3JIOKEHHUS, HEOOJbIINE HETOYHOCTH TIPU  HCIOJIb30BAHUHU
HAYYHBIX TEPMUHOB WJIH B BBIBOJIAX M O0OOIICHUSX M3 HAOIIOICHUH U OIBITOB.
Otrmetka «3»:

YCBOEHO OCHOBHOE COJIEp)KaHHE y4eOHOro MaTeprana, HO U3JI0KEeHO (hparMeHTapHO, He
BCET/1a MOCJIEA0BATEIIBHO;

OTpe/IeTICHUs TOHSATUNA HEIOCTATOYHO YETKUE;

HE UCIOJIb30BaHbl B KAUECTBE JI0KA3aTEIHCTBA BHIBOABI U 0000IIECHUS U3 HAOIIOECHUHN U
OTIBITOB WJIM JIOMYIICHBI OIMUOKY TIPU UX U3JI0KEHUU;

JIOMYIIEHbl OMMOKK W HETOYHOCTH B MCIOJIB30BAHMM HAYYHOM TEPMUHOJIOTHH,
ONPENCIICHUN TTOHSITHM.

OTmeTka «2»:

OCHOBHOE COJIep)KaHHe YIEOHOr0 MaTepraia He PacKphITO;

HE JJaHbI OTBETHI HA BCIOMOTaTEJIbHBIE BOIPOCHI YUUTEIIS;

JOMYyIIEHbl TpyOble OMMOKKM B ONPEACIICHUH TMOHATHH, TP HCIOJb30BAaHUU
TEPMUHOJIOTUHU.

OueHka NpaKTHYECKUX YMEHHMH yYalIuXcs.

1. OueHka yMeHHMii CTABUTH ONBITHI.

Yuurenb 10KEH YYUTHIBATD:

CaMOCTOSITEILHOCTh TT0100pa 000py10BaHUS U OOHEKTOB;

MOCJIE0OBATENHHOCTD B BBIITOJIHEHUH Pa0OTHI MO 3aKIa/IKE OMbITA;

JIOTUYHOCTh ¥ TPAMOTHOCTh B ONHMCAHWH HAOJIOJCHHM, B ()OPMYITHPOBKE BHIBOJIOB M3
OIIBITA.

Or1merka «5»:

MPABWJIBHO OMPEAEIEHA LENb OMBITA;CAMOCTOSTEIBHO U MTOCIEA0BATEIIEHO TPOBEACHBI
non0op 000pya0BaHUs U OOBEKTOB, a TaK k€ paboTa Mo 3aKJIAJKE ONbITA;

HAYYHO TPAMOTHO, JIOTUYHO OMKCAHBI HAOMIOACHUS U CHOPMYITUPOBAHBI BBIBOIBI U3
OTIbITA.

OrmeTtka «4»:

MPAaBWJIBHO ONPEAEIICHA 1IENb OMbITA;

CaMOCTOSITEILHO U MOCJIEI0BATEIHLHO MPOBEJAEHBI MOAO0P 000pyA0BaHMs, OOHEKTOB,
MIPY 3aKJIAJIKE OTbITa AOMYyCcKaroTes 1 — 2 omubku;

B 11€JIOM T'PaMOTHO U JIOTUYHO OMUCAHbI HAOMOeHUs U C(hOPMYJIMPOBAHBI BEIBOJIBI U3
OTIBITA.

B onucanuu HaOI0IeHHUI U3 OMBITa AOMYIIEHBI HETOYHOCTH, BBIBO/IbI HEIOJIHBIC.
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Or1merka «3»:

MPABWJIBHO OMpeJieieHa 1eNb OIbITa;

no00p 000pyI0BaHMs U OOBEKTOB, a TAaK K€ PabOThI MPU 3aKJIAJKE OIbITA IPOBEIEHBI
C TIOMOIIBIO YYUTEIIS;

JIOTTYIIIEHbl HETOYHOCTH U OIIMOKHU MPU 3aKJIAJIKE OMBITA, OMMCAHUU HAOJII0ICHUH,
dbopMyITupOBaHNUHU BHIBOJOB.

OTmeTka «2»:

HE OIpejesieHa CAaMOCTOATENbHO 1I€Jb OMbITA;

HE MOJITOTOBJIEHO HYKHOE 000PYy10BaHUE;

JIOTYIIIEHBI CYIIECTBEHHBIE OIMOKU MPH 3aKIaaKe U 0(POPMIICHUH OIIBITA.

2. OueHka yMeHUil IPOBOAUTH HAOIIOIEHHS.

Y4uTens T0KEH YIUTHIBATh:

MPABWJIBHOCTH MTPOBEICHUS HAOIOICHUH T10 3aJaHUIO;

yYMEHUE BBIIETSATh CYIIECTBEHHbIE MPU3HAKK Y HaOII01aeMoro o0bekTa (mpoiecca);
JIOTUYHOCTh U HAYYHYIO TPAaMOTHOCTh B 0()OPMJICHUHU PE3YJIbTATOB HAOMIOACHUN U B
BBIBOJIaX.

OTmerka «5»:

MPABWIBHO CaMOCTOATENHHO MPOBOAUTH HAOIIOICHUS

IIPU BBIICTICHUH CYIIIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMoro o0bekTa (mpoiecca)
Ha3BaHbI IEPBOCTENICHHBIE;

HAYy4YHO TPAMOTHO, JIOTUYHO OMHUCAaHbl HAOIIOIeHUS U C(HOPMYITUPOBAHBI BHIBOJIBI.
OTmerka «4»:

IPAaBUIILHO IO 3a/1aHUI0 YUUTENSI POBEIEHO HAOIIOICHUE;

MIPY BBIJICJICHUH CYIIECTBEHHBIX MTPU3HAKOB y HA0II01aeMOoro o0bekTa (Trporecca)
Ha3BaHbl BTOPOCTENICHHBIE;

JoryIieHa HeOpeKHOCTh B 0(hopMIiIeHHH HAOIIOIEHUI U BBIBOJIOB.

Or1merka «3»:

JIOMYIIEHBl HETOYHOCTH U 1 — 2 OmMOKU B IPOBEICHUM HAOIIOJCHUN 110 3aIaHUTO0
YUUTETIS;

MIPU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0IM01aeMoro oobekTa (Impouecca)
BbIJICJICHBI JIUIIH HEKOTOPHIE;

nomyieHsl omuoku (1 - 2) B odopmiieHnn HaOMIOAEHUI 1 BBIBOJIOB.

OtrmeTrka «2»:

JoryIieHbl omuOKu (3 - 4) B MpoBeIeHUH HAOTIOACHUH 10 3aIaHUI0 YIUTEIS,
HEMPaBUJIHLHO BbIIETICHBI IPU3HAKHU y HAOM01aeMoro o0bekTa (mporecca);
nonyuieHsl omuoku (3 - 4) B opopmieHnr HaOMIOICHUN U BBIBOIOB.
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5. MPUJIOXKEHUE. KOHTPOJIBHO-OIIEHOYHBIE CPEJCTBA
HNrorosas koHTpOIbHAsA padota no EcrectBo3Hanuio 1 kypc

baok ¢puzuku
1 sapuanm
YACTH 1
K kaxmomy u3 3amanwmii 1 — 10 manel 4 BapwaHTa OTBETa, W3
KOTOPBIX TOJIbKO OJIUH
npaBWwIbHBIA. HoMep 3TOro orBera 0oOBEAHWTE KPYKKOM.

A.1. Moocem nu uenosek na ICKanamope Haxo0Umycs 6 NOKOe OMHOCUMETbHO
3emau, eciu ICKAIAmop nooHumaemcs co ckopocmoto 1 m/c?

1) He moscem Hu npu Kakux yciosusnx

2) Mmodcem, eciu CHOUM HenOOBUINCHO HA ICKAIAMoOpe

3) Mmoacem, ecu 0sudrcemcsa 6HU3 NO ICKANAMOPY co cKopocmbio 1 m/c

4) morcem, eciu 08UIHCEMCA 66€PX NO ICKATAMOPY cO cKopocmuio 1 m/c

A.2. Ha pucynke I npedcmaenen zpagpuk 3a6ucumocmu cKopocmu 2py306uKa om

épemenu. Yckopenue zpy3osuxa ¢ momenm t=3c pasno
1) 5 m/c? 2) 10 m/c? 3) 15m/c? 4) 20 m/c?

AUy M/C

L,c

v

Puc.1.

A.3. UYemy paena cpeoHAs CKOPOCHMb 0BUNHCCHUA ABMOMOOUNA HA 6cem nymu (6
KM/4) |, eciu nepeyio noioeuny nymu oH oguzanca co ckopocmoio 10

KM/4, a émopylo noji06uHy nymu —

co ckopocmoio 30 km/u?

1) 50 Kkm/u 2) 54 km/u 3) 42 km/u 4) 40 km/u

A.4. Onpeodenume nymo, npoiiOeHHbLIL MET0OM 0N HAUAA OBUNHCEHUA NPU
€c60000H0M nadenuu. Ecnu ¢ konuye nymu ono umeno ckopocmop 20 m/c.

1) 50 m 2) 10m 3) 25 m 4) 20 m
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A.5. Kak usmenumcs JTuHeuHan CKOpOCmMy OBUNCEHUS MOYKU NO OKPYHCHOCHU,
ecu y2ioeasn cKopocms ygeauuumcs ¢ 4 paza, a paccmosnue om épauiaoueiica
MOYKU 00 OCU 8PAUICHUA YMeHbuwumca 6 2 paza?

1) He usmenumcs 2) yeenuuumcs ¢ 2 pasza

3) ymenvmumcs 6 2 paza 4) ne xeamaem OaHHbIX

A.6. Ilouemy npu pagHomepHOM 0BUNHCEHUU NOE30A UWAPUK NOKOUMCA
OMHOCUMETIbHO 2/1A0K020 CMOJld 8 Kyne éazona?

1) Ha nezo ne delicmeyrom HuUKaKue cuivl

2) 6ce cunbl CKOMREHCUPOBAHDbL

3) omcymcmeyem cuna mpenus

4) Ha Hez2o Oelicmeyem pPagHOOCICIEYIOWAs CUIA, HANPAGIEHHAsS 8 CHIOPOHY
08UDICCHUS 6A20HA

A.7. Kakyw cuny naoo npunoxcums Kk meay maccou 200 2, umoowvl ono
08uU2an0ch

c yckopenuem 1,5 m/c??

1) 01 H 2) 0,2 H 3) 0,3H 4) 04 H

A.8. Hemy paeno omuouwienue cunbvl ZpAGUMAUUOHHO20 63AUMO0EIICMEUs,
oeiicmeyrouieii co cmoponwt JIynot Ha 3emiro, K cune 2pagumayuoHHO20
ezaumodoeiicmeausi, oelicmeyouwieil co cmoponwvt 3emau na Jlyny. Ecau macca 3emnu
¢ 81 pa3 oorvue maccot JIynot?

1) 1/81 2) 1 3) 1/9 4) 81

A.9. Kakoea kunemuueckasn snepaus asmomoouns maccou 1000 ke, osusrxcywecocs
co ckopocmuvto 36 km/u?

1) 36-10° e 2) 648:10° dxec 3) 10* [ne 4) 510
4ﬂ9f€‘

A.10. Kakyw mownocms pazeueaem osuzamesb aemomoounsn npu cuie mazu 1000

H, ecnu agmomoodunsv 0susrcemes pagHomepHo co ckopocmoio 20 m/c?
1) 10 kBm 2) 20 kBm 3) 40 kBm 4) 30
kBm

YACTH 2

B.1. Ycmanoeume coomeemcmeue MeafCOy dmsuuecxumu eéinuunamu u
eOuHuuamu, 6 KOmOopblX ORU USMEPAIOMCA.

Du3uuecKue eenuyUHbL Eounuuyvt usmepenun gpuzuueckux
Ge/IUYUH
A) umnynvc mena 1) Joc
B) mowgnocme 2) Bm
3) H
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|4) H-c |

K kastcooii nozuyuu nepeozo cmoabuya noodepume coomeemcmeyouyo no3uuuio
6mopozo u 3anuwiume 6 maonuyy evlOpanHble uugpol noo
COOMEEMCMEYIOUUMU OYKEAMU.

A B

B.2. Kamenv oOpowen 6eepx noo y2iom k 2opuzoumy. Conpomuenenue 6030yxa
npenebpexcumo mano. Kak menawmcea ¢ Hadvopom evicomwvl M00Yiab YCKOPEHUA
KaMHA, €20 KUHEeMUYeCKas 3IHEPeUs U 20PU3OHMAIbHAA COCMABNANOWAA €20
ckopocmu ?

JLna Kasxcooi eeudunsl onpeoenume cOOmMeencmeyouiuil Xapaxkmep usmMeHeHus:
1) yeenuuueaemcs
2) ymenvmaemcs
3) He uzmensemcsn
3anuwiume 6 maodauuy eviOpanHvle YUPPLL 01 KAXHCOOU PU3UYECKOU GETUYUUHDBL.
Hugpvr 6 omeeme mo2ym nosmopamucs.

Mooyns yckopenusn Kunemuueckas snepzus TI'opuzonmanvhas
KamMH: KamHu: COCMABNANWAA CKOPOCMU
KAMHA

B.3. Ha Konyax HegecomMoil u HeEPACMANCUMOI HUMU, NePeKUHYMOU uepe3 O/10K,
nooeeuienvl 2py3vl, Mmaccel Komopvix paeust 600 2 u 400 2 Onpederume
YCKOpeHue 2py306 nocie mozo, KaK cucmema 0yoem npeoocmasieHa camoil cebe.

Tpenuem 6 010Ke npenebpeus.
| [we?]

B.4. Yenosex u menexcka o0eudxcymcs Hascmpeuy oOpyz Opyzy, Hnpuuem macca
yenoseka ¢ 2 paza oOoavwe maccel menexcku. Ckopocmv  uenosexka 2
m/c, a menexcku — 1 m/c. Uenosek eckakugeaem Ha meneicKy u 0CmMaemcsa Ha Hell.
Kaxkoea ckopocmpb uenoseka emecme ¢ menexckou? .-

Mm/c

B.5. Teno opoweno sepmuxanvho eeepx co ckopocmoto 20 m/c. Ha kaxoii evicome
KUHemu4ecKas 3Hepzus meia paeHa €20 nOMmeHuyuaibHou snepeuu?
Conpomuenenuem 6030yxa npeneopeus.

BEa

2 sapuanm
YACTH 1

K kaxmomy w3 3amanmii 1 — 10 manel 4 BapwaHTa OTBETa, W3
KOTOPBIX TOJIbKO OJWH
npaBuIbHBIM. HoMep 3TOoro orBera OOBEIHMTE KPYIKKOM.
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A.l1. Bepmonem paenomepno noonumaemcsa eepmukaivho éeepx. Kakoea
mMpPAeKmopus 08UMNCeHUA MOYKU HA KOHUE JI0NACMU 6UHMA 6EPMOJiema é cucmeme
omcuema, C6A3AHHOU ¢ KOpnycom eepmonema?

1) mouka 2) npamasn 3) oKkpyscHocmo 4) eunmoeasn 1uHuUA

A.2. Ilo zpagpuxy 3a8ucumocmu K0OpOUHAMbL OM 6pEMEHU, NPEOCHABIEHHOMY HA
pucynke 1, onpedenume ckopocmp 08U CeHU ge/locuneducma uepes 2 ¢ nocie
HaYana O6UICEHUSL.

1) 0 m/c 2) 6 m/c 3) 3m/c 4) 12 m/c

Qi Jo 243 0%

Puc. 1.

A.3. Onpedenume nymo, npoiideHHblIL MeI0M OM HAYANA OBUNHCCHUS, eC/IU OHO 8
KoHnye nymu umeno ckopocms 10 m/c, a yckopenue nocmoanno u pagno 1 m/c?.
1) I5m 2) 50 m 3) 10 m 4) 20 m

A.4. Kaxkoit nymp npoiidem c60000H0 naodarouiee meno 3a mpu CeKyHowl, ecjiu vo =
0, a

g =10 m/c?
1) 25m 2) 20 m 3) 45m 4) 30 m

A.5. Kak uzmenumcsa yenHmpocmpemumeibHoe yCKOpeHue meia, 08UHCYULe20Ca no
OKPYMHCHOCMU, eC/IU IUHEIHAsA CKOPOCMb mead U paouyc

eépauienua mena yeeauuamcs 6 2 paza?

1) He uzmenumcs 2) yeenuuumcs 6 2 paza

3) ymenvumumces 6 2 paza 4) ne xeamaem OaHHbIX

A.6. Teno osusricemcsa no unepyuu, eciu

1) Ha nezo Oeiicmeyem nocmoannas cuna

2) 6ce cuitbl CKOMNEHCUPOBAHbL

3) ece cunvt omcymcmeyrom

4) pasnoodeiicmeyrowasn 6cex cuii ROCMOAHHA NO HANPABIEHUIO

A.7. Hemy pasna pagnooeiicmeyrouiasn 08yx cui no 600 H, oopaszyouwux mesxncoy
cooou

yeon o =120"7

1) 600 H 2) 1000 H 3) 300 H 4) 1200 H
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A.8. Kakoea cuna masxcecmu, oeiicmeyrouias Ha mejio maccoi 4 ke, Jnexcauiee Ha

noeepxHocmu
3emau? Paouyc 3emnu pagen 6400 km.
1) 372 H 2) 382 H 3)392H 4) 40,2 H

A.9. Kakoea nomenyuanvHasa Inepusa cocyoa c 6000 Ha evicome 80 cm, ecau
Macca cocyoa

pasna 300 2?

1) 240 /I»nc 2) 2400 /I»c 3) 24 /Inc 4)2,4
[

A.10. Kaxyw pabomy coeepuium cuina npu YOJIUHEHUU NPYHCUHBL HCECHIKOCHDbIO
350 H/m
om 4cm 00 6 cm?

1) 0,07 e 2) 0,35 [Ine 3) 70 /e 4) 35
Lie
YACTH 2
B.1. Ycmanoeume coomeemcmeue Mmexncoy ¢uzuueckumu
geuUUHaAMU U hopmynamu, no KOMOPbLIM IMU_GETUYUHBL ONPEDeAIONCA.
Du3uueckue eeuUdUHDL Dopmynvl

A) Momenm cunnt 1) F=ma
B) Cuna ynpyzocmu 2) M =FlI

3) Fyp =-kx

4) F1 = - F‘g

K kascooit no3uyuu nepeozo cmonodya noodepume cOOMEEemCmeEyuly0 no3uyuio
6mopozo u 3anuwiume 6 maoauyy evlOpanHble uugpol noo
coOmeemcmey ouumMu OyKeamu.

A B

B.2. Bpycok cKoav3um no HaKJIOHHOU njaocKkocmu 6Hu3 0e3 mpenus. Ymo
npoucxooum npu
IMOM C €20 CKOpOCMbIO, NOMEHUUATbHOU IHEpIUuell, CUnoil peaKyuu HAKIOHHOU
niaockocmu?

Ana  Kaxcoou  eenuuunvl  onpedenume  COOMEEMCHMEYIOWUIL  XapaKmep
U3MEHEHUS:
1) yeenuuueaemcs
2) ymenbvuiaemcs
3) ne uzmensemcsn
3anuwiume ¢ maodoauyy 6viOpaHHvle YUPPLL O KAHCOOU PuU3UUECKOU GeUYUHDL.
Hugpvr 6 omeeme mozym noemopamucs.
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Ckopocmp Ilomenyuanvnan Inepeus Cuna peaxyuu HaKJ10HHOU
opycka opycka na0CKocmu

B.3. /lsa opycka, ceazannvie
HeGecoMoil HepACMANCUMON HUMbBIO (puc.2), manym c
cunou F=2H enpaso no cmony. Maccer opyckoe My = 0,2 k2 u My = 0,3 ke,
Ko3hpuuyuenm mpenusn ckonvrcenus opycka no cmoayu = 0,2. C kaxkum
YCKOpeHuem
osuyicymes opycku?

mj m3 F

Puc. 2,

|/

B.4. C menesxcku maccou 210 ke, osuxcywieiica 20pu3oHmaaIbHo co CKOPOCHMbio 2
Mm/c, 6

NPOMUGONONOINICHYIO CMOPOHY npbicaem uenoeek maccoui 70 ke Kakoea
cKopocmb

m/c ye06eKa npu NPvlICKe, eciiu CKOpoCcmy meexcku cmana pasuou 4 m/c?

B.5. Ilyna maccou 10 znonaoaem 6 Oepeeo monwunou 10 cm, umesn
ckopocmo 400 m/c.
IIpooue oepeso, nyna evliemaem co ckopocmoio 200 m/c. Onpedenume cuny
conpomuenenus, KOmopyw Ucnvlmsléaem nyJis, npooueas oepeeo.
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Baok ounosiorum

TecTnl mo ecrectBo3HaHuIO — I Kype. UacTth A cocTtout u3 10 3agannii ¢ BLIOOpOM
OHOr 0 OTBETAa

Al.
a.
0.
B.
r.
A2.
a.
0.
B.
r.
A3.
a.
0.
B.
r.
A4,
a.
0.
B.
r.
AS.
a.
0.
B.
r.
A6.
a.
0.
B.
r.
AT.
a.
0.
B.
r.
AS8.
a.
0.

JJleMEeHTAPHOI eAMHUIICH BU/IA SAIBJIACTCS
0co0b
JABE pa3HOIIoJIbIe 0Co0H
ceMelHas rpynmna, cras
MOILYJIS LU S
IBONIOLUS — ITO MpoLece
HHIUBHUIYAJIbHOI 0 PA3BUTHA 0CO0H
HCTOPHUYECKOr0 Pa3BUTHSI OPTraHUYECKOr0 MUPa
Pa3MHOXKEHUsI M PA3BUTHSA KJIETKH
BEPHBI BCe OTBEThHI
K HanpaBJieHMsIM 3BOJIIOIIUM OTHOCUTCS
PYAUMEHTAPHbIC OPTraHbI
perpecc
aTaBU3MbI
H3MEHYHUBOCTh
Y KoauepBaToB CylieCTBOBAJIO
NUTAHUE
pocT
o0MeH BelecTB
BEPHBI BCe OTBETHI
BpIxoj )KUBOTHBIX HA CYLIY IPOU3OLIET B
apxee
najeosoe
Me3030¢
KAaiHO30€
Me3030iiCKYI0 3py MOKHO 0003HAYUTH KAK 310Xy
pbI0
penTuiaui
amGuonii
IITHIL
Pa3BuTHio pyku Kak opraia u npoayKra TpyJaa cinocod6cTBOBAI0
NPAMOX 0:K/IeHHe
CTPOEHHE PYKH
MBbIIILJIeHHE
Bce 3TH (hakTOpbI
K Buay YesioBek pasyMHbIil OTHOCUTCS
HeaHJepTaJien
KPOMAaHbOHEL
CHHAHTP O
remaeb0eprcKuii 4ea0Bexk
Bupychl 0bLJIM OTKPBITHI
JA.A. UBaHOBCKUM
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(i @ . Tyoprom

B. A.Il. BuHorpaaoBbim

r. M. llneiinenom

A10. Yuenue o 0uocdepe 0ObL10 CO31aHO:

a) K. —-b. Jlamapkom; 0) B. . Bepuaackum; B) J. 31occom; 1) . Jlepya;
Yacrtp B coctout u3 10 3axanuii ¢ KpaTKUM 0TBETOM

Bl1. Teopusi o npoucxoxkIeHUN YeJI0BEKA - ...

B2. HOMO sapiens — ogun U3 mpeacTaBuTelIei Kiacca MJIEKOMUTAKIINX,
OTHOCSIIIMXCH K OTPSAY ...

B3. K yenoBexkooOpasHbIM 00e3bSIHAM OTHOCSATCH ...

B4. Bce aoau, Haceaswine 3eMJII0 B HACTOsIIIIEe BPpeMsi, IPUHANJIEKAT K BUAY

BS. EauHM4YHOe NOSAABJICHUE Y YEJI0BEKA IPU3HAKOB IMPEIKOB - ...

B6. Peub, MbIIIJIEHUE, TPYA OTHOCHATCH K cevvveerensecensse. (PAKTOPAM.
B7. HacuencrBeHHasi H3MEHYNBOCTh, 00PbH0a 32 CylIECTBOBAHHUE, €CTECTBEHHBIN
OTOOP OTHOCHTCH K cevevvrrrcceeennsscccscnnnssccesess (PAKTOPAM.

B8. Poa yenoBeka npousoméa or ...

B9. MWcropuyecku CI0KUBIIMECS FPYNIIbI JI0J€H, XapaKTePU3yOIIHecs
OOLIIHOCTBHIO HACJIEACTBEHHBIX (PU3MUECKUX OCOOCHHOCTEH -~ ...

B10. Pannme npeacrasurean Buga HOMO sapiens (4e10BeK pa3yMHbIH) -- ...

Yactp C cocrouT M3 S 3aJaHU CO CBOOOIAHBIM Pa3BEPHYTHIM OTBETOM

C1. OxapakrepusyiiTe 0COO€HHOCTDH MEePEUYNCICHHBIX HUKE KIETOK:
COMATHYEeCKHX, ANIEKICTKH, 3UT0ThI, ciepMaTo3onaa? B pesyabrare Kakux
NpoueccoB OHU odpazyrca?

C2. 7KuBoe BelmeCcTBO SIBJSIETCS MOLIIHOM re010rM4ecKoii CHJI0M,
npeodpasymwouniei auk mianersbl. [IpuBeauTe npuMepsbl BJANSIHUSA KHUBOI'0 BelleCTBA
HA 000J104YKH 3eMJIH.

C3. UYto Takoe nouBa? Kakoii onbIT MOKHO IIOCTABUTD, YTOOBI 10KAa3aTh
HAJIMYMeE B MOYBE BOABI?

C4. Kakoe 3Ha4eHMe HMeeT a30T B )KU3HM PACTCHHH?

CS5. Kak u moyemy ¢ norpy:keHueM B ITyOMHY MEHSIETCS OKPACKa BOAOpoOcJieii?

YciaoBusi BbINOJHEHUS] 3aJaHUS

1. MecTo (BpemMsi) BbINIOJIHEHUS 321aHUS: AYAUTOP U

2. MakcuMajibHOe BpeMs BbINIOJTHeHUs 3ajaHusi: 20 muH. Ha 1 cryaenra
3. Bbl MokeTe BOCIIOIB30BATHCS JIUTEPATYPHBIMUA HCTOUHUKAMU:
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