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1. MACIIOPT PABOYEM ITPOIT'PAMMbBI YYEFHOT O ITPEJIMETA
«ECTECTBO3HAHMUME»

1. Oobs1acTh NIPUMEHEHHS NPOTPAMMBI

PabGouass mporpamma yuebHoro mpeamera OVYIL.01.07. «EctecTtBo3HaHUE»
pa3paboTaHa Ha OCHOBE O0Opa30BaTEIbHONW MPOrpaMMbl CpPEIHEro MpoPeCcCHOHATBHOIO
oOpa3oBaHus B 00JIACTH UCKYCCTB, MHTETPUPOBAHHAS ¢ 00pa30BaTEIbHBIMU IIPOrpaMMaMu
OCHOBHOI'O0 OOIIET0 U CpeaHero oobmiero odopazoBaHus B cooTBeTcTBUU ¢ DenepaibHbIM
TOCYJapCTBEHHBIM  OOpa30BaTeIbHBIM  CTAaHAAPTOM MO  crnenuaibHOcTH — 52.02.02
«HMckyccTBO TaHIa (110 BUJIAM)».

Ha 0a3e mpuoOpeTeHHBIX 3HAHWKA M YMEHUN CTYIEHT JIOJDKEH 001anarh OOIIMMH
KOMITETEHIUSIMU, MTPOSIBIIATH CIOCOOHOCTh U TOTOBHOCT:!
OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO [€ATEIHLHOCTh, OIMPEACNIATh METOAbl U CIIOCOOBI
BBITIOJTHEHUS PO(ECCUOHATIBHBIX 33/a4, OLEHUBATh UX 3((HEKTUBHOCTh U KA4ECTBO.
OK 3. [IpuHuMath penieHusi B CTaHIaPTHBIX U HECTAHJAPTHBIX CUTYAIUSX WU HECTH 33 HUX
OTBETCTBEHHOCTb.
OK 4. OcymecTBisiTh TOWCK, aHaIM3 U OIECHKY HH(QOpMAIMK, HEOOXOAUMOHN Jis
IIOCTAaHOBKHM M pelIeHUsl NMPOo(eCcCHOHANBHBIX 3aJad, MPO(EeCCHOHAIBHOTO M JIMYHOCTHOIO
pa3BUTHS.
OK 6. PabGotats B koJuIeKTHBE, 3()()PEKTUBHO 0OIIATHCS ¢ KOJUIETaMH, PyKOBOJCTBOM.
OK 11. Ucnonb3oBarh B npoeCCUOHATBHON AESITETbHOCTA YMEHUS U 3HAHMSI, TIOJTyYEHHbBIE
00Oy4arolMMHUCS B XOJI€ OCBOCHMSI YYEOHBIX MPEAMETOB B COOTBETCTBHM C (perepaibHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEAHETO OOIIEro 00pa3oBaHuUsl.
I[IK 1.7. Bnagerp KyJabTypOoll YCTHOM U TIMCBbMEHHOW peud, NpodhecCUOHATBbHON
TEPMUHOJIOTHEN.

BolnonHenne y4eOHOW mporpammbl  (OPMHUPYET Yy CTYAEHTOB CIEAYIOIIUE
JUYHOCTHBIE PE3YyJIbTaThI:
JIP 4. IlposiBusiromuii U AEMOHCTPUPYIONIUMN YBa)K€HHE K JIOJISIM TpPYJa, OCO3HAIOIIUI
LEHHOCTh coOcTBeHHOro Tpyna. Crpemsiuuiics K (OPMUPOBAHUIO B CETEBOH cpefe
JMYHOCTHO U NPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «1IU(PPOBOTO Caeaar.
JIP 9. CoObmroaromuii ¥ mpomnaraHIupyroIfi mpaBuiia 310poBoro U 6e3omacHoro oopasa
KU3HH, cropTa. COXpaHSAOMUNA TCUXOJOTHYECKYI0 YCTOMYHMBOCTh B CIIOXKHBIX WA
CTPEMUTEIIBHO MEHSIOIINUXCS CUTYALUSIX.
JIP 10. 3aboTsaumuiics o0 3alMTe OKPYXKAIOIIEH Cpeabl, COOCTBEHHOM W 4yXOu
0e301acHOCTH, B TOM YHCIIe HU(PPOBOIA.

1.2. Mecro y4eOHOro mpeamMera B CTPYKType OCHOBHOH MNpodecCHOHAJIbHOU
00pa3oBaTeJbHOM MPOrPaMMBbI

VYueonsii npeamer OVIL.01.07. «EctecTBO3HaHuMe» BXOAWT B MNPEIMETHYIO
obnacth «EcrectBennbie Haykn» ®I'OC cpeanero obiiero oopa3oBaHus.

1.3 Henu u 3agaum ydeOHoro mpeamera. TpeGoBaHus K pe3yabTaTaM OCBOEHHS
y4eOHOro npeaMera:



[lenb o0s3aTensHOrO yueOHOrO MpeaMeTa — CO3AaHNe Y 00yUaroUIXcs eIOCTHON

KapTHUHBI pCaJiIbHOT'O MHUpPa B €Iro €IMHCTBC, CJIOKHOCTU XU T'apMOHUMU.

3aﬂaanI/I 00513aTeIbHOTO y‘I€6HOF0 MpeamMceTa SABJIAOTCA:

HN3JI0OKCHHC B O6HII/IX qepTax UCTOpUHU PA3BUTUA CCTCCTBO3HAHHA C YIIOMHUHAHHUCM
YUCHBIX, OKAa3aBIINX HauOOJIbIIIee BIMSIHUE Ha Pa3BUTHC HAYKU,

3HaKOMCTBO CTYJIEHTOB C TEPMHUHAMH, ONpPEACICHUSIMHU, MOHIATUSIMH U3 00JacTU
€CTECTBO3HAHHUA, KOTOPHIE IMO3BOJSAT OPUEHTUPOBATHCA B MOTOKaxX HWHGOpMAIUH,
BKJIIOYAOIIEH €CTECTBEHHOHAYUYHYIO TEMATHKY;

MOKa3 CTYJAEHTaM B JOCTYITHOM 00beMe BHYTPEHHEH JIOTUKA U 3aKOHOMEPHOCTH
Pa3IMYHBIX TIPOIECCOB U (AKTOB B MPUPOJIEC U OOIIECTBE.

HByLIGHI/Ie 00513aTeNIHLHOr0 y‘-I€6HOI‘O npcamMcTa «EcTecTBO3HAHUE» JOJIDKHO

00eCIeYnTh:;

c(hOpPMHUPOBAHHOCTh OCHOB IIEJIOCTHOM Hay4YHOW KapTUHBI MHUpa; (HOpMHpPOBAHUE
MMOHMMAaHUS B3aUMOCBSI3HU U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

C(l)OpMI/IPOBaHHOCTB IIOHMMAaHHs BJIMUSAHHA CCTCCTBCHHBIX HAYK Ha OKPYKaAIOIIYIO
cpeay, 9KOHOMHYCCKYIO, TCXHOJOIMYCCKYI0, COOHWAJIbHYIO M I3THYCCKYIO C(i)epBI
ACATCIBHOCTH YCJIOBCKA,

CO3aHHC YCJIOBPlf/’I JJIsA Pa3BUTHA HaBBIKOB y‘-I@6H0ﬁ, IMIPOCKTHO-
HCCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOﬁ JCATCIIBHOCTH, MOTHBallUHU 06yqa}01111/1xc;1 K
CaMOpPAa3BUTHIO,

c(OpPMHPOBAHHOCT, YMEHHH aHAJM3WpPOBaTh, OIICHWBATh, TPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HAYYHYIO HH(POPMAITHIO;

c(OPMUPOBAHHOCTh HABBHIKOB 0O€30MacHOM pabOThl BO BpeMsl MPOEKTHO-
UCCJIEIOBATENBCKOW M DKCIIEPUMEHTAIBHON JE€ATEIBHOCTH, IIPU HCIOJIb30BAaHUU
1abopaTOpHOTO 00OPYIOBAHUS.

1.4 KosinuecTBO 4aCOB HEOOX0AUMOE /IJIS OCBOEHUSI MPOrPaMMbI Y4eOHOTI'0 NMpeIMeTa:

MaxkcumanbHas yueOHasi Harpy3ka oOydaromierocs — 96 yacos.
B Tom yuce:
* 00s13aTeNbHON ayTUTOPHON yueOHOUM Harpy3Kku o0yyaromerocst — 72 4acos;
* CaMOCTOSITEIbHOM paboThl 0Oyyaroiierocss — 24 4acos.

2. CTPYKTYPA U COAEP) KXAHUE YYEBHOI'O ITPEJIMETA
2.1. O0bem yueOHOro nmpeaMera u BUbl y4eOHOH padoThl

Bux yueOHoit padoThl Oovem uacos
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 96
Oo0si3aTesibHAs ayIMTOPHAasA yueOHasi Harpy3Ka (Bcero) 72
B TOM YHCJIE!
JlaGopaTopHbIe 3aHITHS 3




KoHTposibHbIE paboThl

CamocrosiTesibHasi padoTa 00y4arierocst (Bcero)

24

Hmozoeaa ammecmauus 6 hopme oughgepenyuposannozo 3auema




2.2. Tematuueckuii maaH u cogepxkanue yueonoro npeamera ECTECTBO3HAHUE

HaumeHoBaHue pa3iesioB U TeM Conep:xkanue y4eOHOro marepuaJia, jadoparopubie padorel M | O0bem YpoBenb
NMPAKTUYICCKUEC 3aHATUHA, CAMOCTOATEC/IbHAasA paooTa qacoB 0CBOCHMUA
o0yJalomuXxcsa, KypcoBasi padora (ImpoeKr)
bnaoxk «buonozusy
Paznen 1. Beenenue B OMOJIOTHIO
1.1 buonoruss — Hayka o xuBod mnpupoae. OcHoOBHbIE | 1 1
_ | mpu3Haku xuBOro. (OCHOBHBIE TIPU3HAKU KHUBOTO.
Beenenne.  YpoBHM  OpraHM3alMM  OKHBOH buonornueckne cucTeMbl. YpOBHU OpPraHU3ALNM KUA3HU.
MATCPHH. KPHTEPHH XUBLIX CHCTEM. MeTtonbl n3ydyenus: OMoI0ruu. 3HayeHue OMOJIOTUH.
Hemoncmpanuu
1. Cxempl W  TaONUIBL,  WUIFOCTPUPYIOIIUE
pa3IMyHble OHOJOTHYECKHE CHCTEeMbl M YPOBHH
OpTraHU3AIMHU )KUBOU IIPUPOJIBI.
2. CamocrositeibHaas pabdora mo Tteme 1.1.(0,5
Onucanme ocobeil Buma 1O  MOP(POIOTHIECKOMY
KpuTepuio (Ha mpumepe repOapHbIX 00pas3IoB).
Paznen Il1. Ucropus npencraBineHuii 0 BOSHUKHOBEHUHU KU3HU. [IpeAnOChIIKM BOSHUKHOBEHUY KU3HU Ha 3eMJIe.
2.1 Hctopuss mpencraBieHHI O BO3HUKHOBEHHWH JKU3HHU. | 1 1
[IpennochUlkn BO3HMKHOBEHHM KWU3HM Ha 3eMIle.
IIpencTaBnenne  IpEBHMX  CPeNHEBEKOBBIX [IpencraBiieHre APEBHUX CPEAHEBEKOBBIX (HUIIOCO(OB.
(unocopos. Padoter JI  Ilacrepa. Teopuu Padorst JI. Ilactepa. Teopuum BEYHOCTH >KW3HH.
BEYHOCTH KMSHH. JBOIIOLMA  XHMHIECKHX OBOMIONMS XUMHUUYECKUX DJIEMEHTOB B KOCMHYECKOM
3JIEMEHTOB B KOCMUYECKOM MTPOCTPAHCTRBE. MPOCTPAHCTRE.

Pazpmea 111

COBpeMeHHBIe npeacTaBJICHUA O BOBHUKHOBCHHUHU KU3HHU HA 3emie.




3.1 Pa3Butne mnpeacTaBieHH O BO3HMKHOBEHUHW JKU3HHU. |1
CoBpeMeHHbIE B3TJIA/Ibl HA BOSHUKHOBEHHUE KU3HHU.
Teopun npoucxokaeHuA TPOTOGHONOTUMEPOB. Teopun MIPOUCXOMKICHUS IPOTOOHOIIOIMMEPOB.
DBoIOLUS Hp(3T06I/IOHTOB. Hauvanbubie sTamnsl DBOMONHA  TPOTOGHOHTOB, HaualbHbele  9TAMEL
OMOJIOTUYECKON IBOJIOIUH. GHONOTHUECKON SBOOLAN
CamocrosiTesibHas pabora no teme 3.1 0,5
W3yyenne  HAYaJbHBIX  JTAOB  OWOJIOTHYECKOM
ABOJIIOIHH.
Paznen |V Xumuueckas opraHuzanus KJICTKH.
4.1 buonornyeckn  BaXHBIE ~ XMMHYECKHE  DJIEMEHTHI. | 1
. Heoprannueckue (MUHEpAJIBHBIE) COCTUHEHUS.
YPOBHH XHMHYECKOH OpPTaHM3ALMA KICTKH. buonomumepsl.  YrneBoawl, Junuabl. benku, wux
Heoprammeckue BelleCTRa: BOZa " crpoenne u dynximn. Hyknensosble kucnotsl. AT® u
MUHEpaJIbHBIE cONu. OpraHudyeckue BeleCTBa JPYTHE OPraHMuECKHE COCMHCHIS KICTKH.
KICTKM  —  OC/IKW, YIJICBOIBL, IMIMABL 1 CamocrosiTesibHas padora no teme 4.1 0,5
THTONABL, HYKJICHHOBBIC KHCIIOTBL. N3ydenne ¢GyHKIUA OEIKOB, XUPOB, YIJIEBOJIOB U
HYKJICMHOBBIX KUCJIOT.
Pazgen V OOMeH BelecTB B KJIETKE.
5.1 OOMeH BeIIeCTB W MPEBpAIlCHHE YHEPTHU — CBOMCTBO | 1

AHabonu3M U KaTaboau3M. ABTOTPO(HBINA TUTI
oOMeHa BEIIeCTB.

KUBBIX opranm3MoB. ®ortocunte3. IIpeobOpazoBanuu
SHEPrMM CBETa B DHEPrUI0 XUMUYECKUX CBs3EH.
OOecrieueHne KJIETOK DHEPrUEM 3a CUET OKHUCIICHUS
OpraHUYeCKUX BEIIECTB 0€3 yuyacTusi KHUCJIOopoja.
buonorndyeckoe OKHCIEHUE MPH Y4aCTUU KHUCIOPOJa.
Oo6pazoBanne wuHpopmannonHoir PHK mno wmarpuie
JHK. I'enetnyeckuii koa. buocuaTe3 6€IKOB.

Pa3znen VI Crpoenue QyHKIINM KIETOK.




6.1 Pa3BuTue 3Hanumii o kinetke. Kierounas reopusi. 1
- [{uTornazma. [Tnazmaruueckas MeMOpaHa.
KJI;OKapHOTquCKa’I 1 SYKAPHOTHHCCKAL INICTKM. | 5y ommasmariaeckas  ceth. Kommiekc [ONbIKH
CTOHHOC AAPO. JU30COMBL.  MUTOXOHAPUU, TIUIACTUIBI, OPraHOU/IbI
JBIDKEHUA, BKIoueHusa. Aapo. CrpoeHue u (QyHKIUU
XPOMOCOM.
[IpoKaprOThI M 3YKapHOTBHI.
6.2 Jlenenue KiIeTOK (MUTO3, ME03, aMuTO3). [ 'eHeTHUecKas | 1
. unpopmarus. ['en. 'enom. Y asoenue JJHK.
Jlenenue KJIeToK (MUTO3, MEHO03, aMUTO3).
CamocrosiTesibHasi padora 1o teme 6.2 0,5
6.3 Bupycsr. [Ipodpunaktuka CITNda. 1
Knerounast Teopuss CTpOE€HHS OpPraHU3MOB.
- P P P B P CamocrosiTesibHast padora no teme 6.3 1
exJieTouHbie GopMbl JKU3HU: BUpychl. y
p py N3yuenue meniosa.
Paznen VIl Pa3zmHOXXeHUE OpraHu3MoB.
7.1 becnonoe u MIOJIOBOE pa3MHOXeHue. | 1
O0pazoBaHue MOJOBBIX KIETOK M OTUIOIOTBOPEHHE.
dopMbI pa3MHOKEHHUST OPraHu3MoB (Oecrosoe u
1oJioBoe (hOPMBbI PA3MHOKEHUS
(bopmbt p ) CamocrosiTesibHast padora no teme 7.1 0,5
Pa3znen VIII WuauBuayanbHOoe pa3BUTHE OPTaHU3MOB.
8.1 3apojpiiieBoe U MOCTAIMOPHUOHANILHOE pa3BUTHE | 1
6 . 5 . | opranusmoB. BrnusHue — ankoroyis, HUKOTHHA W
MOPHOHAJIBHBIM - M HOCTIMOPHOHATILHBIN | o yporygecknx  BemecTB Ha  pasBUTHE —3apOJbIIIA

YCJIOBCKA. OpFaHI/IBM KaK €¢ANHOC I CJIO0C.




NNepuoabl Pa3BUTHA.

CamocrosiTtesibHast pabora no teme 8.1

N3yuenne cxem, TaOmui, y4eOHBIX (UIBMOB,
WUTIOCTPUPYIOIINE: JIeJICHHE KICTKH (MUTO3, MEHO03);
CIIOCOOBI 0eCroyioro pa3MHOXKEHUsS; (HOPMUPOBAHHE
MY>KCKHX ¥ JKCHCKHX  TIOJIOBBIX  KJIETOK;
OIUIOJIOTBOPEHHE Yy  PAacTeHUH ©  KUBOTHBIX;
WHIUBU Ty aTbHOE pa3BUTHE OpraHu3Ma;
B3aMMOBIIUSTHUE YacTel pa3BUBAIOIIECTOCS 3apOblIia.
Copychl KOMHATHOTO TTATOPOTHHKA.

Pasgesa | X OCHOBBI TEHETUK.

9.1
OcHOBHBIE IIOHATHS TCHETUKHU.
['uOpuaonornyeckuii METOJ U3y4EeHUS

HacyenoBaHus Npu3HakoB [.MeHnens. 3akoHbI
I''Meunens.

['eneTuka — HayKa 0 3aKOHOMEPHOCTSX
HACJICCTBEHHOCTH W  HW3MEHYHMBOCTH  OpPraHU3MOB.
Monorubpunnoe ckpemuBanue. llepBelii ¥ BTOpOi
3akoHbl Mennensa. ['enotun u QenHoTun. AJuienbHBIC
redpl. JurubpuaHoe ckpenuBanue. TpeTuil 3aKoH
Mennens.

JemoHcTpanus
Cxembl, Tabmuupl, ¢oTtorpaduu U  repOapHbIe
MaTepuayibl,  WUIFOCTPUPYIOUIUE:  MOHOTHOpPHIHOE

CKpeIlIMBaHUE; TUTHOPUITHOE CKPEITUBAHNCE;

9.2

XpOMOCOMHAasi ~ TE€OpUS  HACJIEACTBEHHOCTH.
I'eneruka mnoma. HacnemoBanue NPU3HAKOB,
CLEIUIEHHBIX C TTOJIOM.

XpOMOCOMHasi TEOpHsl HAcJEICTBEHHOCTU. | eHeTHka
noJa. [TomoBbie XPOMOCOMBI. Hacnenosaunue,
CLEIUIEHHOE C TOJIOM.

Hemoncmpauuu

Cxembl, Tabmuupl, Qotorpaguu U  repOapHbIe
MaTepHuabl, WITIOCTPUPYIOIIUE MEPEKPECT XPOMOCOM;
HEIOJIHOE JIOMUHHUPOBAHUE; HACIEAOBAHNE, CLEIJIEHHOE
C mojoM; MyTanuud (pa3iuYHble TOPOJBI  COO0aK,
JaCTUYHBIA aThOMHN3M U HEOObIYHasl (popma JHCTHEB y

10



KOMHATHBIX PACTEHUN);

9.3 ['enotun kak 1ejocTHas cucreMa. JlaGoparopnas | 1
pabora No 1 «Pemenue reHeTHMYeCKHX 3aJad U

['enotun KaK eJI0CTHAs CHCTEMA. | ¢, rapieHIe POIOCTOBHBIX.

Jlabopatopnas pabora Ne 1 «Pemenue

TE€HETUYECKUX 3a1a4 " cocraBjicHue | CamocTosiTeqibHasA padora mo reme 9.3 0,5

POJIOCITIOBHBIX) CocraBnenue poJoCcIOBHOM

9.4 Hacnencrsennas U3MEHYUBOCTD. KomOunatusHas | 1
W3MEHYMBOCTh.MYTAIIMOHHAS ~ MU3MEHUYHUBOCTh.  3aKOH

Hacnezceennas H3MEHIHBOCTb. TOMOJIOTHYECKUX PAJIOB HACIEACTBEHHOW N3MEHUHBOCTHU
H.M. BasunoBa. HacnencrBeHHass  W3MEHUYHMBOCTH
yenoBeka. JleyeHne W TIpeaynpekIeHHE HEKOTOPBIX
HACJICICTBEHHBIX OOJIC3HEH YEeIOBEKa.
CamocrosiTesibHasi pabora no teme 9.4 1
BrisiBieHMe M3MEHUYMBOCTH Yy 0co0€il oiHOro Buaa (Ha
npuMepe repOapHbIX 00pasIoB, HAOOPOB CEMsH,
KOJIJICKIIUM HACEKOMBIX H T. 11.).

9.5 Moaudukanronnas u3MeHuuBOCTh. JlaboparopHas | 1

3aBUCUMOCTh TPOSIBICHHS T€HOB OT YCIOBHUH | pabora Ne 2  «M3yyenue Moau(pUKAMOHHOM

BHelIHeW cpenpl. Jlaboparopnas paGota Ne 2 | usmMeHunBOCTHY. « BaprallMOHHBIN psii K3MEHYHBOCTH.

«3yuenne Moau(puKannoHHOM | CamocTosiTeIbHAsT  padoTa no Teme 9.5; |1

M3MEHYUBOCTI. «BapuanunoHHbIN psan | Uzydyenue cxem, tabmun, dotorpaduit u repObapHbIX

M3MEHYUBOCTI. MaTepHasioB, WUTIOCTPUPYIOIIKE: MOIUDUKAITMOHHYIO

HU3MCHYUBOCTD,

Pa3zgea X OCHOBBI CENEKIINU.

11



10.1 OnoMalrHuBaHuE KakK HavaJIbHBIN oram | 1
. cenexkuuu. Yuenue H.B. BaBuwioBa o0 1meHrtpax
Cenexupsd PacTCHUM, KUBOTHBIX Y| mpoucXoXIeHHs  KyJbTYpPHBIX — pacTeHHil. MeTompl
MHKpPOOPraHH3MOB. COBPEMEHHOW CEJIEKIIMU. YCIEXH cenekiuuu. [ eHHas u
KJIETOYHas nHXeHepus. KitonnpoBaHue.
JleMoHCTpanus
cxeM, Tabmuu, Qororpapuii  u  repOapHBIX
MaTepualioB, WJUTIOCTPUPYIOLIHE: LEHTPHI
MHOroOOpa3usi W  MPOUCXOXKICHHUS  KYJIbTYPHBIX
pacTeHui; UCKYCCTBEHHBIM OTOOp; TMOpHINU3AIMIO;
hcciaeqoBanug B oOiacth Ouotexuosornu. CemeHa
ropoxa ¢  pa3HeIM  (eHoTuriom  (TIAIKHE,
MOPIIUHUCTHIE, JKEIThIC, 3€JICHBIE).
Pa3znen X|I DBosonust opraHM4ecKoro Mupa.
11.1 JIBroxyuue CUJIBI ABOJIIOLIMH. Pons | 1
. M3MEHYUBOCTU B HBOTIOLIMOHHOM MpOIIECCE.
Bunoobpasosatue —  pesyIbTaT  AeHCTBHA EctecTBeHHbIil 0oTOOp — Hampapistomuid  ¢GakTop
(haKTOPOB SBOIIOLMH. somonuu.  dopmel  ecrecTBeHHOro  oTOOpa B
nonynsauusax. Msomsiuua —  pe3ysabpraT  ACHCTBUA
daxkTopoB sBoMOIMU. BumgooOpazoBanue. (OCHOBHBIC
HaIpaBJICHUS ABOJIIOIIMOHHOTO npoiiecca.
buonorudeckuii mporpecc 1 OMOJOTHYECKU perpecc.
CamocrosiTtesibHast padora no teme 11.1 0,5
BrisiBieHue mpucrnocoOJieHH OpraHu3MOB K Cpejie
oOuTaHusI.
Pa3zpen Xl PasButue xu3znu Ha 3emiie.
12.1 Pa3BurHe OpraHMyeckoro wmupa B VYcnoKHEHNE JKHUBBIX OPraHU3MOB B Iporecce | 1

ApXEUCKYI0 U IPOTEPO30MCKYIO, MAIEO30MCKYIO

HBONMIOIMU.  MHoroo0Opa3ue OpraHu4ecKoro Mupa.
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3pbI, B ME3030MCKYI0 U KAWHO30UCKYIO 3PBbI.

3nauenue padotr K. Jlunnes. [IpuHIunel cucreMaTuku.
Knaccudukanus opranusmMos.

XIIl  TIpoucxoxxaeHue yeioBeKa.

13.1

DBouroIys 4enoBeka. J[peBHelue, IpeBHUE U
IIepBbIE COBPEMEHHBIC JIFOJIH.

bmkaiiime poACTBEHHMKH YEJIOBEKA Cpeau
KUBOTHBIX. (OCHOBHBIE OTallbl JBOJIIOLMH ITPUMATOB.
IlepBoie mnpeacraBurenu poga Homo. IlosBneHue
4eJI0BEKa pa3syMHOro. @akTopbl IBOJIIOLMHA YEJIOBEKA.
YenoBedyecknue pacsl.

CamocrosiTesibHast padora 1no TEeMe 13.1
N3yuyenue cxem, Ta0nul, PUCYHKOB U ¢oTorpadui,
WUTIOCTPUPYIOIIUE: JBHKYIIME CHUJIbl AHTPOIOIEHE3a;
IIPOUCXOXKJICHNE YesoBeKa. KoJulekius okaMeHenocTen
( MICKOTIa€MBIX PaCTEHUN U JKUBOTHBIX ).

13.2 UToroBblif KOHTPOJIbHBIN TECT MO OCHOBAM
OMOJIOTHH.

Hrorossiii KOHTpOJIBHBIﬁ TECT 110 OCHOBAM OHOJIOTHH.

XIV  OcHOBBI PKOJIOTHH ¥ OCHOBBI YUEHHUS 0 Onocdepe.

14.1 [Ipenmer w© 3amauM  HKOJIOTHUHU.
Opranusm 1 OKpy>karolas cpeja.

[Ipeamer sKkonOruu. DKOJIOTHYECKHE (HaKTOPBI
cpenpl. B3anmonencTBue NONMYISUMM PAa3HBIX BUIOB.
KoHnkypeH1us, XUITHUYECTBO, Mapa3uTU3M, CUMOHO3.

14.2 DKOJIOTHYECKHE (bakTopsl 170:¢
KOMIIJIEKCHOE BO3JIEHCTBHE HA OPTaHU3M.

DKOJIOTUYECKUE bakTopbl Cpelbl.
B3aumonericteue MOIYJISLIUA pa3HbIX BUJOB.
KoHkypeHIns, XUIIHUYECTBO, Mapa3uTu3M, CHUMOHO3.
CoobmiectBa. Dkocuctembl. [loTok »HepruM u 1Henu
MUTaHMs. JKoJIoru4eckasi nupamuaa. buomacca.

14.3  IlpucnocoOGnIeHHOCTh OPTaHU3MOB K

Hemoncmpayuu
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abumotndyeckuMm  ¢aktopam.  JlaGopaTtopHas
pabotra Ne 3 «l3ydyeHue mnpucrnocoOIEHHOCTU
OpPTaHMU3MOB K Cpe/iec OOUTaHUSD.

Cxembl, Tabmuupl, pucyHku u  ¢oTorpadun,
WUTIOCTPUPYIOIINE: BO3HHUKHOBCHHE W MHOT000Opa3me
MPUCIIOCOOJICHUI y pacTeHHid (Ha MpUMepe KaKTYCOB,
OpXHled, IMaH W T. 1.) ¥ JKUBOTHBIX (HA TMpUMEpE
JTAPBUHOBCKHX BHIOPKOB);

CamocrositenbHass padora no Teme 14.3 Bruisnenue | 0,5
MIPUCTIOCOOJICHUI OPTaHU3MOB K Cpe/ie OOUTaHMS.

14.4 CoobmiectBa. buoreoneHo3sl. CooOmectBa. Oxocuctembl. [loTok sHepruum u 1menw | 1

nuTaHus. DKojorndyeckas nupamuaa. buomacca.

14.5 Pa3nooOpa3zue 3KOCHUCTEM. Paznoo6pasue sxocuctem. CpoiicTBa skocucrteM. Cmena | 1

HKOCUCTEM. ATPOLICHO3HI.

14.6 KpyroBopor BemiecTB B 3KocucTeMax. | JleMoHcTpanusa. MeXBUIOBbIE OTHOILLICHUS: 1
[loTok »2HepruM W 1eNW NOUTaHUS B | KOHKYPEHIUS, XUIIIHUYECTBO, MApa3UTU3M, CUMOHNO3;
HKOCUCTEMAX. SPYCHOCTh PACTUTEIHHOTO COOOIIECTBA; MUIIIEBHIC IIEMTU

U CeTU; CTpoeHue Ouocdeprl; KpyroBopoT yriepoaa B
ouocdepe;

CamocrosiTesibHasE  padora 1o Teme 14.6 |1
CocTaBieHne CcxeM TepeJadyd BEIIeCTB W DHEPTUU
(uenei nuTaHus).

14.7 CpolictBa 3kocucteM. CMeHa skocucTeM. | CBolcTBa 3kocucTeM. CMEHA SKOCUCTEM. 1
N3meHnenus: B OMOreoieHo3ax.

14.8 ATpPOILICHO3BI. [Ipumenenue ATpOIIEHO3HI. 1
JKOJIOTUYECKUX 3HAaHUW B  INPAKTHUYECKOU

CamocrosiTesibHas padora no teme 14.8 0,5

ACATCIBbHOCTH YCJIOBCKA.

Brigsnenue AHTPOIIOTE€HHBIX N3MEHEHUM B

HKOCUCTEMAX CBOEW MECTHOCTH.
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14.9 CoctaB u Qynkuuun Ouocdepsl. | CoctaB u  pyHkuuum  Ouocheprl. VYuenue B.U. |1
Bepuanckuit o Bo3HukHOBeHUM Ouocdepsl. | Bepnaackoro o ouochepe. KpyroBopor xumuueckux
['panunbr 6uochepsi. aneMeHTOB. bruoreoxumuueckue npoueccel B Ouocdepe.
14.10 buomacca moBepxHOCTM cymH, | buomacca TOBEpXHOCTHM CYyIIM, MHPOBOTO OKeaHa, | 1
MHUPOBOTO OKeaHa, Mo4YBbl. JKHBOE BeIIecTBO, | MOYBHI. JKMBOE BEIIECTBO, €r0 (PYHKIUU.
ero (pyHKIIUH.
CamocrositesibHasi pabora no teme 14.10 0,5
Petienue skonoruyeckux 3aaad.
14.11 KpyroBopot BewecTB U npespamieHue | Jemoncmpauuu 1
sHepruu B 6mocdepe. KpyroBopot yriepona u
A30TA. Cxembl,  Tabnmuipl, pucyHku u  Qororpaduu,
WUTIOCTPUPYIOIIUE: JKOJIOTHYecKue (aKTopel U UX
BIIUMSIHUE HAa OPraHU3MBbI; DKOJIOTHUECKYIO MHUpaMUy;
KPYyrOBOPOT BEIIECTB U TMPEBpAIlCHUs DSHEPTUU B
HKOCUCTEME; CTPOCHHUE SKOCHUCTEMBI; arpOIKOCUCTEMBI;
14.12 ITotox »nHeprun B Omocdepe. | [loTok s3neprun B 6mochepe. buoxumudeckue mporeccs | 1
buoxumunueckue mnpoueccsl B 0uocdepe. Ponb | B Ouochepe. Posib KUBBIX OpraHM3MOB B CO3JaHHU
KUBBIX OPTaHU3MOB B CO3JIaHUM OCAJOYHBIX | OCATOYHBIX TTOPOJ U TOYBHI.
MOPOJI ¥ TIOYBHI.
14.13 buocdepa u yenoBek. AHTponoreHHslii | buocdepa n yenoBek. AHTPONOreHHbIN (PaKTOP. 1
(bakTop. [IpupoaHbie pecypehbl U MX UCIOJIb30BAHUE.
[IpupoaHbie pecypehbl U UX UCIIOJIb30BAaHUE.
CamocrosiTeJIbHAA padora 1no TeMe 14.13 | 0,5
BrlIsiBIIeHHE aHTPOIIOTCHHBIX H3MEHEHUN B YKOCHUCTEMAaX
CBOEU MECTHOCTH.
14.14 TIpoGnemMbl HKOJOTHH. JeMoHcTpanus: rI00anbHBIC sKoJIoruueckue | 1

npoOJeMbl; MOCJIEACTBUS JIESITEIIbHOCTU YEJOBEKa B
okpyxaronier cpeae. Kapra «3anoBeTHUKH U 3aKa3HUKHU
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Poccum».
14.15 O3pomronms 6uochepsl. Hoocdepa. | IBomronusa 6uochepst. Hoocdepa. 1 1
CamocrositesibHasi padora no teme 14.15 0,5
AHanmu3 W OLEHKa IMOCJIEACTBUM  COOCTBEHHOM
JESTEIPHOCT B OKpYXalollel cpene, Tria00anbHbIX
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs
1416 3akmtounTensHbld ypok. MToroBeiit | UTOTOBBIM TeCT MO OCHOBaM S3KOJOTHHM M IO OCHOBaMm | 1 1
TECT TO OCHOBaM OJKOJOTHHU W TIO | y4eHHs 0 Omocdepe.
OCHOBaM yuyeHus o Ouocdepe. | KOHTpobHBIH YPOK
HenuddepenunpoBaHHbIil 3a4€ET.
Hroro aynuropubix | 36
CamocTosiTeibHas padora | 12
HaumeHnoBanue Conep:kanue y4eOHOro MmaTepuaJia, JadopaTtopHbie padoTbl U O6bem | YpoBeHb
pa3iesioB H TeM NPAKTHYECKHEe 3aHATHS, CAMOCTONATEeIbHAasl padoTa 00y4alIuXCcH 4acoB OCBOCHMS
1 2 3 4
bnok «@uzuxa»
Paznen I Boanbiii nacTpyKTaX 1o Th. EcrecTBeHHOHay4YHbIE METO/IBI ITO3HAHMS 2 1
MoutekyssipHast Mupa. OcHoBHbIe nojiokeHuss MKT 1 ux onpITHBIE 000CHOBaHUS
pusuxa CamocTosiTenbHas padoTa pelieHue CUTyallMOHHBIX 3a/1ad C UCIOJIb30BaHUEM
yCcIoBUM U3 3aladyHUKOB &56-60 ctpl45-157  u3yuuTh , OTBETUTH Ha 1
BOIPOCHI
Paznen | Uneansubiii  1a3. OcHoBHOe  ypaBHeHue MKT.  AGcomroTHas 2
MonekynsipHas Temrieparypa. Temmeparypa — mepa CpeIHEM KUHETUYECKOU HHEpPruu
¢duzuka MOJIEKYJI
CamocrosiTenbHas paboTa penieHrue CUTyallMOHHbIX 33/1ay ¢ UCIOJIb30BAHUEM 1
yCcIoBUM U3 3a0a4HUKOB &61-62 ctp 160-169 wmsyunts , ynp 11 pemmts
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Pazpen 1 YpaBHEHHE COCTOSIHMSA MICAILHOrO ras3a. la3oBble 3akoHbI. Perienue
MonexynspHas KOJIMYECTBEHHBIX U rpad)UuecKux 3ajad.
busuka
CamocrosiTenbHas paboTa penieHrue CUTYyallMOHHBIX 33J1ay ¢ UCIOJIb30BAHUEM
yCIOBUM W3 3adauHUKOB & 63 crp 163  u3yuuTh MNOATOTOBUTBHCA K
KOHTPOJIbHOMN
Paznen | KontponbHas padora Ne 1 no teme: « MojekyisipHast ¢pusukay. Pabora
MonexkynspHaas Haj ommOkamu. BuyTtpenuss sueprusi. Pabora B Tepmoannamuke. [lepBorit
dusnka 3aKOH TEPMOJAMHAMUKHN M €r0 NPUMEHEHUE K NU30MIPOIIECCAM.

CamocrosiTenbHas paboTa pelieHrue CUTYallMOHHbBIX 3a/1a4 C MCII0JIb30BaHUEM
YCIOBUM M3 33JaYHHUKOB, MOATOTOBKAa KpOCCBOpAoB & 64-67 ctp 164-170
U3YYUTh , OTBETUTH Ha BOIPOCHI

Paznen Tepmoaunamuka

Btopoit 3akon TepmomaumHamuku. TemoBsie asuratenu. KIIJ[ nBurareneil.
Pemenne 3amau. KontponbHas padora Ne 2 mo teme « TepmoaumHaMuKay

CamocrosiTenbHas paboTa perieHrue CUTYyallMOHHBIX 33]1ad C UCTIOJIb30BAHUEM
ycioBuM U3 3aa4HUKOB & 68-82 ctp 173-192 usyuuts , ynp 12 pemnthb

Paznen
DJIeKTPOAUHAMMKA.

PaboTta Han ommOkamMu. DNEKTpUUECKUM 3apsij. 3aKOH COXpaHEHUs
3apsfa. 3aKOH KyJIOHa. DJEKTpuIecKkoe rnose. HanpsykeHHOCTh 1o,
PaboTa cui anektpuueckoro nojs. [loreHunan u pa3sHoOBUAHOCTD
MMOTEHIHAJIOB. DIIEKTPOEMKOCTh. KoHaeHcaTop. DHeprus 3apssKEHHOTO
KOHJIEHCATOPA.

CamocTosTenbHast paboTa pelieHne CUTyallMOHHBIX 33/1a4 C UCIOJIb30BaHUEM
YCJIOBUM W3 3aJJAYHHMKOB, IIOArOTOBKA KPOCCBOPAOB & 84-88 CTp U3y4uTh ,
OTBETUTH HA BONPOCHI

Paznen
DJIeKTPOAUHAMMKA.

MaruutHoe nosnie. MarautHbeiii notok. 3akoH Ammepa. Cuna JlopeHua.
DNIEKTPOMArHUTHOW MHAYKIIMUA. DHEPTUsi MATHUTHOTO TOJIS .

CamocCTOSITENbHOE PENIEHUE CUTYAallMOHHBIX 33Jad C HCIOJIb30BaHUEM
yCIOBUM M3 3ajayHUKOB & 1-7 ctp 3-26  WM3yuuTh, MOATOTOBUTHCS K
KOHTPOJIbHOMN
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Paznen
JJIeKTPOAUHAMMKA.

Pemenue 3anau. KoutponsHas padota Ne 3 1o Teme « DJIEKTPOIUHAMUKA

CamocrosiTenbHas paboTa penieHrue CUTyallMOHHbBIX 33J1ay ¢ UCIOJIb30BAHUEM
YCIIOBUM W3 3a/lauHUKOB, MOATOTOBKAa KpoccBopaoB & 42-47 ctp 128-140
U3YYUTH , yIp 6 peumnTh

Paznen
MexaHnnueckue u
3JIEKTPOMATHUTHbIE
Ko0J1e0aHus

PaGora wnan ommOkamu. MexaHnuueckue KonebaHusi. XapaKTEpUCTHKH
KOJIeOaTeNIbHOTO  JBWKCHHMA (aMIUIMTYyAa, TMEpPUOJ, dacTotTa u  (asza
KosneOanuil). Mexannyeckue BOJHBL. XapaKTEPUCTUKU BOJIH: JJIMHA BOJHBI,
CKOpOCTb PaCIpOCTPAHEHUSI BOJIHBI .

CaMmocTosiTenbHas padoTa pelIeHne CUTYallMOHHBIX 33]1a4 C UCIIOJIb30BaHUEM
ycnoBuM u3 3a1a4HUKOB & 42-477 ctp 128-140 wu3yuuts , ynp 10 pemmts

Paznen
MexaHnueckue U
JIEKTPOMATrHUTHBIE
Ko0J1e0aHus

3ByKOBBI€ BOJIHBI. JIaboparopHast pabora Ne 1 « mzyuenue (pusmdeckux
XapakTepUCTUK  3Byka». (OCOOEHHOCTM  pacHpOCTPaHEHUs  3BYKOB.
VYapTpa3ByK U €ro NpUMEHEHHE.

CamocTosiTenbHas paboTa pelIeHne CUTYallMOHHBIX 33/1a4 C UCIOJIb30BAHUEM
YCIOBUH M3 33JaYHHUKOB, MOATOTOBKAa KpoccBopaoB & 42-47 ctp 128-140
W3Y4UTh , ynp 6 pemuThb

Pa3nen
MexaHnueckue u
JIEKTPOMATHUTHBIE
Ko0JIe0aHus

My3bIKanbHbIE 3BYKH U UX XapaKTePUCTUKH. My3bIKalIbHOE TPUMEHEHNE
pe3zonanca. Konebanus ctpyn. Jlaboparopnas padora Ne 2 « Habmonenue
U CZeJIaTh BBIBOJ] O TMIEpe/iaue 3ByKa pa3IMuHbIMU TEIaMU

CamocTosiTenbHast paboTa pelieHne CUTYallMOHHBIX 3a/1a4 C UCIOJb30BaHUEM
YCJIOBUM W3 33JaYHUKOB, IMOJArOTOBKA KPOCCBOPAOB & 59-65 cTp  U3y4uTh,
yop 13 pemuth
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Paznen
Mexannueckue u
JIEKTPOMATHUTHBIE
Ko0J1e0aHus

Kontpoasnas padora No 4 mno teme: « 3ByKOBbIe BOJIHBI». PaboTa Hanx
OlIMOKaMH. DJIEKTPOMArHUTHbIE KoJieOaHUS B KOjeOaTeIbHOM KOHTYpE.
ITepemennsiii Tok. TpancdhopmaTop

CamocTosiTenbHast paboTa pelieHne CUTyallMOHHBIX 33/1a4 C UCIOJIb30BAHUEM
YCIIOBHM W3 33Ja4HHUKOB, MOATOTOBKA KPOCCBOPAOB & 59-65 cTp  M3Yy4uTh,
yrp 13 pemuth

Paznen
MexaHnuyecKkue u
3JIEKTPOMATrHMTHBIE
KO0J1e0aHus

OnexTpoMarHuTHbIE BOJHBL. [IpuHImn paarocssszu. CKOpocTh cBeTa. 3aKOHBI
OTPaKEHUS U NIPEIOMIICHUS CBETA.

CaMOCTOATENBHOE PEIIEHUE CUTYalMOHHBIX 3a/lad C HCIOJIb30BAaHUEM
YCIOBUM W3 3aJa4HUKOB, IOArOTOBKAa KpoccBopnoB & 66-70 ctp 18
W3YYUTh, BBIKCATh KPATKUI UTOT

Pa3znen CBeroBBIE
BOJIHBI

Hucnepcust ceta. CrnekTpalibHble TPUOOpPHI. BoOJIHOBBIE W KBAaHTOBBIC
CBOICTBA CBETA.

CamocrosiTenbHasi paboTa perieHrue CUTyallMOHHBIX 33J1a4y ¢ UCIOJIb30BAHUEM
yCJIOBUM U3 3aJa4YHUKOB &1-7 cTp 3-26 M3y4nTh, OTBETUTH HAW BOMPOCHI

Pa3zoen CBeToBbBIC
BOJIHBI

Cnexktpel U crnektpainbHblil aHanu3. Ctpoenue atoma. Iloctynatel Bopa.
Jlazepsl.

CamocTosiTenbHast paboTa pelIeHne CUTYallMOHHBIX 33/1a4 C UCIIOJIb30BAaHUEM
YCJIOBUM W3 3aJa4HUKOB & 71-74 ctp u3yuuTs , ynp 18 pemnts

Pa3nen CBeroBBIE
BOJIHBI

Pemenue 3anau. KoutponbHas padora Ne 5 o teme « CBETOBBIE BOJIHBI»

CaMOCTOATENBHOE PEIIEHWE CUTYAIMOHHBIX 3aad C HCIOJb30BAHUEM
YCIOBUM M3 3aJa4HUKOB &59-74 TOBTOPUTH

Paznen ®du3uka
aTOMHOIO /Ipa U
3JIEeMEHTAPHBIX
YacTHIl.

Pabora Han ommbOkamu. CriocoObl HAOMIONCHHS DJIEMEHTAPHBIX YACTHII.
PamnoaktuBHOCTE. CocCTaB aroMHoro sapa. HM3otombl. SnepHble CHITBL
DHeprus CBs3M. SIaepHbIe U TEPMOSIICPHBIC PEaKITUH.

CamocrosTenbHas pa60Ta PCIICHUC CUTYAITMOHHBIX 3a/1a4 C UCIIOJIb30BAHHUCM
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YCJIOBUM W3 3aJa4HUKOB & 75-79 ctp  m3yuuTs ynp 19 pemnts

Paznen ®du3uka CucremaTuzanus 3HAHUM 1O HM3YYEHHBIM TEMaM, IOJATOTOBKA K HTOrOBOM 2
aTOMHOIO SI/Ipa 1 KOHTPOJIbHOUM paboTe Ne 6. HTOroOBo€e TeCTUPOBAHUE 32 KypC €CTECTBO3HAHME
3JIeMEHTapPHbIX (puzuka). AuddepenunpoBanHblii 3a4eT
YacTHIL.

CamocrosiTenpHas paboTa perieHne CUTyallMOHHbBIX 33/1ad C UCIIOIh30BaHUEM 1
ycioBuid 13 3aga4HUKOB & 80-100 ctp  mM3yuuTh

HToro ayaAuTOpHBIX 36
CamocrosiTenbHas paboTa 12
Bcero 3a AUCIUIUIMHY - Ay TUTOPHBIX 72
Bcero 3a guciuiuimiHy - camoctositenabHas paboTa 24
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEJIMETA

3.1. TpebGoBaHusi K MUHMMAJLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanust yue6HOTO npeaMera TpedyeT Haaudusi yaeOHOro KabuHeTa
COOTBETCTBYIOIIETO MIPEeIMETHON 001acTi « ECTECTBEHHBIE HAYKIY.

O6opynoBanue yueOHOro KaOUHETa:

- TOCAI0YHBIE MECTa MO0 KOJTMYECTBY 00yUYaIONTNXCS;

- paboyee MecTO MpenoaBaTes;

- MapKepHasi I0CKa;

- “TH(OPMAITUOHHBIC CTCH/IHI;

- KOMIUICKT Y4eOHO-HATJISITHBIX TOCOOMA « BHOTIOTHS 1 AKOTOTHS.

TexHuueckue cpeacTBa 00yUEHHUS:

- KOMIIBIOTEP C JINIIEH3UOHHBIM ITPOTPAMMHBIM 00ECIICUCHHUEM;
MartepuaibHO-TeXHIYECKas 0a3a COOTBETCTBYET CAHUTAPHBIM U MTPOTHBOIIOKAPHBIM
paBujIaM U HOpMaM.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyenn peKoOMEeHIyeMbIX Y4eOHBbIX U3IaHUH, HNuTepHeT-pecypcos,
JTOTMOJTHUTEJIbHOM JJUTEPATYPbI

bJuok buosiorust

OcHoBHag 1uTEpaTypa.
1. 3axapoB B.b., MamontoB C.I'., CuormazoB B.M. buonorusa. OO6mue
3akoHOMepHocTH 10-11 kmaccer -M., 2008..
2. 3axapoB B.b., MamonTtoB C.I'., Conun H.U. buonorus. O6mas O6uonorus 10
ki1acc -M., 2006.

JlomonHuTeNbHAS JIUTEPATYPA.
1 Cyxoga T.C., Koznosa T.A., Connn H.W. PaGouas tetpanp k yueOHuKy «OO01as
ouoorusy. -M., 2009.

2 Kamenckuit A.A., CokonoBa H.A., TutoB C.A. buonorusa. 1000 BormpocoB u
oTBeTOB -M., 2008.
3 Yaitika T.U., buonorus. [loypounsie miansl o yueonuky B.b. 3axapona, C.I'.

MawmonToBa, H.W. Conuna. - Boarorpazu, 2009.

NurepHeT-peCypCHI.

1. EHKA. Buptyansubie nadoparopun o 6uonoruu. 15162, Mocksa, yin. MbiTHas,
50 Temn.: (495)221-2645 int@int-edu.ru www.int-edu.ru

2 OObpazoBatenbHble MYJIbTUMEIUNHHBIE MOCOOMS «Jk3amMeH — Meaua» mo
Ouonoruu.

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

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

Bbioxk ®Puzuka

OcHoBHas uTeparypa.
1. 3axapos B.b., MamonToB C.I'., CuBornazos B.U. buonorus. O6miue
3akoHOoMepHocTH 10-11 kmaccer -M., 2008..
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2. 3axapos B.b., MamonToB C.I'., Conn H.W. buonorus. O6mas 6uonorus 10 kiacc -
M., 2006.

3. ITlepeimkun A.B. ®usuka 8 kiacc: yueOHUK 111 00111e00pa30oBaTEIbHBIX
YUpEXKICHUI: 0a30BbIN U MPodUIbHBINA ypoBHU /  19-¢ u3nanue. — M . : Jlpoda,
2010.

4, Tlepwpimkun A.B. ®wuszuka 9 knacc: yaeOHHK Jy1s 00111€00pa30BaTeIbHBIX
yupexieHuit: 6a30BbIiii 1 npoduibHbIi ypoBHU /  19-e uznanue. — M . : JIpoda,
2010.

5. PeimkeBuu A.Il.®@usuka. 3agaunuk . 10-11 k1. : mocodue ajis
obmieoOpa3oBarenbHbIX yapexacHuit / A.IL.PeiMkeBud. — 15-¢ uza., crepeorutt. - M .
Hpoda, 2011.-188, (4) c. : nn. — (Bamaunuku «JIpods»).

JlonmoJHUTENbHAs JIUTEPATYPA.
Bonkos B.A. YHuBepcansHbie moypodHbie pa3padbotku no ¢usuke: 10 xnacc.
BonkoB B.A. YHuBepcansHble moypouHbie pa3padoTku no ¢usuke: 11 kiacc.
3. Kamenckmit A.A., CokonoBa H.A., Turop C.A. buonorus. 1000 BompocoB u
oTBeTOB -M., 2008.
Kacarkuna WN.JI. Peneturop no ¢usuke : Mexanuka, MOJIEKyJIsspHas Qu3uka,
OpioB B.A. Tematuueckue tectol no ¢usuke. 10-11 kinace. — M . : Bepobym — M,
2002.
6. [TanoB H.A., lllabynun C.A. Jlomammass paborta mo ¢usuke 3a 10-11 xmacc./ H.A.
[Tanos ., C.A. llaOynuH. — M ., Dk3ameH, 2002.
PocroB /]l : ®enuke, 2011. — 852, (1) c . : ui. — (AOUTYpUEHT).
8. Cyxosa T.C., KosznoBa T.A., Connn H.W. Pabouas terpanp k ydueOHUKYy «OOmas
ouoorusy. -M., 2009.
9. Yaiika T.U., buonorus. Iloypounsie mmanel mo ydeOHuky B.b. 3axapoma, C.T.
MawmonToBa, H.W1. Conuna. - Boarorpanu, 2009.
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HHTepHeT-pecypChl.
2. EHKA. Bupryanbnsie nabopatopuu no 6uonoruu. 15162, Mocksa, yi. MbITHas,
50 ten.: (495)221-2645 int@int-edu.ru www.int-edu.ru
2 OOpa3zoBaTesbHble MyJIbTUMEIUNHBIE TOCOOMS «DK3aMeH — Meaua» 1o GuoJIoruu.
WznatenbctBo  «Ilmanera» (8442)333-823; 333-824; 492-368. E-mail metod-
globus@mail.ru; uchbook@mail.ru http:|[www.planeta-kniga.ru
3.3. TpeOoBaHMs K OPraHU3ALUM CAMOCTOATEIbHOI PA0OThI CTYACHTOB

®opmbl paboThl B Kypce «EcTecTBO3HAHME)» - 3TO caMOCTOsITeNbHAs TPOpadOTKa
MaTepuaia U BBITIOJTHEHHE TECTOBBIX U Ja00PaTOPHBIX 3aJaHU.

B mporecce BBIMONHEHUST CaMOCTOSATENBHON PabOTHl yJalTUMCsl PEKOMEHIYeTCs
BCEMEPHO CTPEMHUTHCS K MAKCUMAIBbHONH MOOWIHM3AIMM M aKTUBHOCTU ydalluXcs, K
BbIPA0OTKE Y HUX CTPEMJICHHI K CO3HATEIbHOMY OBJIa/ICHUIO 3HAHUSMH.

[Ipu wuzyuenun «EcTecTBO3HaHME» CieAyeT MIMPOKO HCIOJIB30BATh 3HAHMS
yyalnuxcs 1O JPYTUM €CTECTBEHHBIM TMpEAMETaM, IOCKOJIbKY IpaBUIbHOE
OCYIIECTBIICHUE MEXKIPEIMETHBIX CBA3€M CHOCOOCTByeT OoJjiee aKTUBHOMY U
MPOYHOMY YCBOCHHIO Y4eOHOTO MaTepuania.
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TexHonorus opraHu3anunun CaMOCTOSITEJIbHOM pa6OTBI 06yt1a101111/1xc;1 BKJIFOYACT
HCIIOJIb30BAHHEC I/IH(bOpMaIII/IOHHI)IX u MaTCpPUAJIbHO-TCXHUYCCKUX peECypCoOB
O6paBOBaTCJILHOFO YUPCIKIACHUA. MaTCpHaJIBHO-TEEXHI/I‘IGCKOG )41 I/IH(i)OpMaHI/IOHHO-
TeXHUYECKOE 00ECIIEUCHNE CaAMOCTOSITSIBHOM pa6OTI)I CTYACHTOB BKJIIFOYACT B ceOs:

OMOMMOTEKY C YWTaJIbHBIM 3aJI0M, YKOMIUIEKTOBAaHHYIO B COOTBETCTBUU C
CYIIIECTBYIOIIUMHU HOPMaMHu;

yueOHO-METOIMYeCKyl0  0a3y  y4eOHbIX  KaOWHETOB, Jjabopartopuii U
METOANYECKOTr0 LIEHTPA;

KOMITBIOTEPHBIE KJIACCHI C BO3MOXKHOCTBIO pa00Thl B IHTEpHET;

0a3pl mpakTUku (0a3bl TPAKTUKH) B COOTBETCTBUM C 3aKIIOYCHHBIMU
JIOTOBOPAMH;

ayIuTopuu (KJIacChl) JIJIsi KOHCYJIbTAlIMOHHOM ESITEIbHOCTH;

y4eOHYI0O U Y4eOHO-METOJUYECKYIO JIUTepaTypy, pa3padOTaHHYI0 C Y4eTOM
YBEJIMUEHUS JOJIU CAMOCTOSITEIbHOM pabOThl CTYIEHTOB, WU HHBIE METOJUYECKUE
MaTepuallbl.

3agaHuss I8 BHEAYAUTOPHOM  CAMOCTOSITEIBHOM  pabOThl  HMCMOJIB3YIOT
CJIEAYIOIIUE TUIIBI CAMOCTOSITEILHON PabOTHI:

BOCIIPOU3BOISIIAs  (PENPOAYKTUBHAS), IIPEAIoaramIias aJIropuTMUYECKYIO
NEeATEIIBHOCTh 110 00pa3ily B aHAJIOTUYHOU CUTYaIIHH;

PEKOHCTPYKTHBHAsI, CBSI3aHHAsl C WCIIOJb30BAHMEM HAKOIUICHHBIX 3HAHUW U
W3BECTHOIO Crioco0a ACHCTBHS B YaCTUYHO M3MEHEHHON CUTYallUH,

IBpPUCTHYCCKAsT (YACTUYHO-TIOMCKOBAs), KOTOpas 3aKI0YaeTcsl B HAKOTUICHUH
HOBOTO OIIBbITA JESITEIbHOCTH U IPUMEHEHUH €70 B HECTAHIAPTHOM CUTYallUU;

TBOpYECKas, HaIpaBJeHHAas Ha pa3BUTHE CIOCOOHOCTEH OOyJarImMxcs K
HUCCICIOBATECILCKOM AESITCIbHOCTH.

ConepxaHue CaMOCTOSTENIbHOM BHEAyIUTOPHOW pabOThl ompenensieTcs B
COOTBETCTBUM C PEKOMEHAYEMbIMU BHJIaMU 3aJaHUIl COrJacHO MPUMEPHON M padboueit
porpamMme y4yeOHOro npeaMera.

Ilepen BbIMOTHEHHMEM OOYYAIOMIMMUCS BHEAYAMTOPHOM  CaMOCTOSITENbHOU
paboThl mpemnojaBareilb MPOBOAUT MHCTPYKTAXX MO BBHIMOJHEHHUIO 3a/laHuUs, KOTOPBIH
BKJIFOYAET LIE€JIb 3aJIlaHUsl, €r0 COAEP’KaHUs, CPOKU BBINOJHEHUS, OPUEHTHUPOBOYHBIN
o0BeM paboThl, OCHOBHBIE TpeOOBaHUS K pe3yJibTaTaM PabOThl, KpUTEPUH OIEHKH. B
Ipolecce HHCTPYKTaXKa MpernoaBaTelb MpeaynpexaacT 00ydaromuxcs 0 BO3MOKHBIX
TUNUYHBIX OMIMOKaX, BCTPEYAIOLIMXCA IPU BBHIMOJIHEHUM 3anaHus. WHCTpyKTax
IPOBOAUTCSA TPEIOoAaBaTeyeM 3a c4eT oO0beMa BPEMEHH, OTBEIACHHOIO Ha H3Yy4eHHE
JTUCUUTUIMHBL, MEXIUCIUIUIMHAPHOTO Kypca WK  MPOQPECCHOHATIBHOTO MOAYJIS.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
ITPEIMETA

KoHTposb 1 o11leHKa pe3ysIbTaTOB OCBOEHUS YUEOHOIO IpeAMETa OCYILIECTBIISETCS
IpernoaaBaTesieM B IPOLECCE TPOBEIEHUS J1Ia0OPATOPHBIX 3aHATUHN, TECTUPOBAHUS, a
TaK’Ke€ BBINOJIHEHNS 00Yy4alOIUMUCS HHANBUIYAJIbHBIX 33 JaHUM.
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Pesynbrarel 00y4deHUsI
(OCBOCHHBIC YMEHUS, YCBOCHHBIC
3HAHUS)

@DOpMBI M METOIbI KOHTPOJISI K OIIEHKH
PE3yNBTaTOB 00yUYEHUS

VYMeTh:

TemaTudeckre TUCKyCCUU Ha
MIPOMICHHBIE TEMBI, C TIPUMCHECHUEM
3HAHWUH 00IIEONOJIOTHYECKUX
3aKOHOMEPHOCTEW;

OPUCHTHUPOBATLHCA B COBPCMCHHBIX
HAaY4YHBIX IIOHATUAX U I/IH(i)OpMaHI/II/I
CCTCCTBCHHOHAYYHOT'O COACPIKAHHNA,

paboTaTh ¢ €CTECTBEHHOHAYUHOMN

. TeMaTnueckue TUCKyCCHUM;
nH(popMarme:

CamocrosiTenbHO moadupaTh
HE0OXOIMMbIE UCTOUHUKHU K TEME
MyOJUYHOTO BBICTYIUJICHUS WU

pedepara;

BJIaJIETh METOJIaMH MIOUCKA, BBIJEISATh
CMBICJIOBYIO OCHOBY U OLICHUBATh
JIOCTOBEPHOCTH MH(GOPMAIIHH;

WCITOJIB30BaTh €CTECTBEHHOHAYYHBIS
3HAHUS B IOBCEIHEBHOM KU3HU IS
oOecrieueHus 0€30I1aCHOCTH
KU3HEICATCITLHOCTH, OXPAHBI
3JI0POBBSI, OKPYKAIOIIEH CPeJIbl,
HEProcOepeKeHuUs,;

Hcnonp30BaTh IpH OTBETAX, MOATOTOBKE
pedepaToB npodecCUOHATBHYIO
TEPMHHOJIOTHIO.

3HAaTh:

WCITIOJI30BATh 3HAHUS JIJIS
dbopMHUpOBaHUS HAYYHO-
MaTePUATHCTHYCCKOTO MUPOBO3PEHUS;

OCHOBHBIC HAYKH O TIPHPOJIC, KX
OOITHOCTH U OTJINYHS,

€CTECTBEHHOHAYYHBINA METO]I
MMO3HAHUS M €T0 COCTaBJISIOIINE,
€IMHCTBO 3aKOHOB IIPUPOJIbI BO
Bcenennoi;

Hcnonb30BaTh 15 BRIPAXKEHUS
KPUTUYECKON OLIEHKN HAYYHBIX TEOPHUN;

B3aMMOCBSA3b MEKIY HAYYHBIMU
OTKPBITHSAMHU U PA3BUTUEM TEXHUKU U | [IpuMeHsITh Ipu OOBSICHEHUN TEMBI;
TEXHOJIOTHH;

BKJIA]l BETUKUX yUCHBIX B [IpumeHsTh 1pu O0BICHEHUH TEMBI U
dbopMUpOBaHHUE COBPEMEHHOM pelIeHNU TeHeTUYECKUX U
€CTECTBEHHOHAYYHOU KapTUHBI MUpa | DKOJOTUYECKHUX 3aJ1ay;

KoHTpoJsb 1 yuer ycneBaeMocTH

[Tpu olieHKe 3HAHUI ydaluxcsi HEOOXOIMMO YUUTHIBATH:

MPAaBWJIBHOCTh W OCO3HAHHOCTh M3JIOKEHUA COACPKAHUS, IOJHOTY PpPACKPBITHSA
MNOHSTUN, TOYHOCTh YNOTPEOICHUS HAyYHBIX TEPMUHOB;

CTENEeHb C(HOPMHUPOBAHHOCTH UHTEJUIEKTYAIbHBIX U 00IIeY4eOHbIX YMEHHUIA;
CaMOCTOSITEIIBHOTO OTBETA;

pPEYEBYIO TPAMOTHOCTD U JIOTHYECKYIO ITOCIEA0BATEIBHOCTD OTBETA.

Or1merka «5»:

MIOJTHO PACcKpPBITO COZIEp KaHUEe MaTepuasa B 00bEMe MPOrpaMMbl U yueOHHUKA;
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YeTKO W TMPABWIBHO JaHbl OMNPENENEHUsT U PACKPBITO COJEp)KAHHE TMOHATUI;, BEPHO
WCIOJIb30BaHbl HAYYHbIE TEPMUHBI,

JUIsL J0Ka3aTeIbCTBA UCIOJIb30BaHbl PAa3jMYHbIE YMEHUS, BBIBOJbI M3 HAOMIOACHUN U
OTIBITOB;

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHBI paHEE IPUOOPETCHHBIC 3HAHMUS.

OtrMmeTka «4»:

PACKpBITO OCHOBHOE COJIEpKaHKE MaTepuaa;

B OCHOBHOM IMPaBUJILHO JaHBI OMNpPEACICHUS TOHATHA M WCIOJIb30BAaHBI HAYYHBIC
TEPMUHBI,

OTBET CaMOCTOSITEIIbHbIM;

OTIpENICICHUS]  MOHATUW  HEMOJIHBIE, JOMYIIEHb HE3HAYUTEIbHBIC  HAPYIICHUS
MOCJICTIOBATEILHOCTH M3JI0KEHHUs, HEOOJbITNEe HETOYHOCTH TIPH HMCIOJb30BaHUHU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSX U3 HAOIIOACHUHN 1 OITBITOB.
Ot1meTtka «3»:

YCBOEHO OCHOBHOE COJIep KaHUe y4eOHOro MaTepualia, HO U3JI0KeHO (hparMeHTapHO, HE
BCET/Ia MOCIeA0BaTENbHO;

OTIpEeJICIICHHS TIOHATUI HETOCTATOYHO YETKHE;

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTeIhCTBA BHIBOJIBI U 00OOIICHUS U3 HAOIIOICHUHN U
OTIBITOB WJIM JOMYIIEHBI OITUOKU TIPHU UX U3JI0KECHHH;

JOMYIIEHBl OIMMMOKA W HETOYHOCTH B MCIOJB30BAaHUM HAYYHOH TEPMHHOJIOTHH,
ONPEAECICHUN TTOHSATHIA.

OTmMeTKa «2»:

OCHOBHOE COJIEp>KaHUE YU4EOHOTO MaTepualia He PacKpbITO;

HE JaHbI OTBETHI HA BCTIOMOTATEIbHBIC BOMTPOCHI YUUTEIIS;

JOMYIIEHbl TpyOble OIMMOKKM B ONpENCICHWH TOHATHN, TIPH HUCIOJIb30BAHUHU
TEPMUHOJIOTHH.

OneHka NPpaAaKTHYECKUX YMEHUI yUaluXxcs.

1. Oenka ymMmeHuii CTABUTH ONBITHI.

Yuutenb 0KEH YUUTHIBATD:

CaMOCTOSATENLHOCTh T10,100pa 000py10BaHUS U 0OBEKTOB;

MOCJIETIOBATEIHLHOCTD B BHIMIOJIHEHUH Pa0OThHI MO 3aKJIAKE OTIBITA;

JIOTUYHOCTh W TPAMOTHOCTh B ONMUCAHWUU HAOIOJIEHUH, B (DOPMYITUPOBKE BHIBOJIOB W3
OTIBITA.

OTmeTKa «5»:

MPaBWIBHO OMpeesieHa 1eIb OMbITA;CaMOCTOSITEILHO U TTOCJIEI0BATEIHLHO MPOBEICHBI
noaoop 006opynoBaHUs U 0OBEKTOB, a TaK ke paboTa Mo 3aKIaJKe OIbITA;

HAyYHO TPAMOTHO, JIOTUYHO OMUCAHbI HAOIOIEHUS U C(HOPMYITUPOBAHBI BEIBOBI 13
OTTBITA.

OTmeTKa «4»:

MIPaBUJILHO OMpeJIesieHa eJTh OIbITA,;

CaMOCTOSATENFHO U MOCJIEI0BATEILHO MPOBEICHBI TO00p 000pyA0BaHUs, OOBEKTOB,
TIPY 3aKJIAJKE OMBITA JOMYyCKaTCs 1 — 2 omuoKu;

B 1[€JIOM TPAaMOTHO U JIOTUYHO OTHMCAHBI HAOIOACHUS ¥ C(OPMYITHMPOBAHBI BBIBOJIBI U3
OTIBITA.

B onmcanuy HaOMrOACHUI M3 OTBITA JOMYIIIEHBI HETOYHOCTH, BEIBOIBI HEMIOJIHEIE.
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O1mertka «3»:

MPaBUJIBLHO OMpejiesieHa 1Eeb OMbITa;

1o100p 060pyI0BaHUS U OOBEKTOB, a TaK K€ padOTHI MPHU 3aKJIaJKE OMbITA TPOBEICHbI
C TIOMOUIBIO YUUTEIIS;

JOMYIIEHbl HETOYHOCTU U OIIMOKH MPH 3aKIJIAJIKE OIbITa, ONMMCAHUN HAOIIOACHUH,
(bopMyIMpPOBaHUH BHIBOJIOB.

OTMeTKa «2»:

HE OIpEeAesIeHa CAMOCTOSITENIBHO LENb OIbITA;

HE TMOJTrOTOBIICHO HY>KHOE 000py/1I0BaHUE;

JIOTIYIIIEHBI CYIIECTBEHHBIE OMIMOKU MPH 3aKIaKe U OOPMIICHUH OTIbITA.

2. Ouenka yMeHHMi IPOBOAUTH HAOJIIOACHUS.

VYuuTenb J0JKEH yUYUTHIBATS:

MPaBUWIBHOCTh MPOBEACHUS HAOIIOICHHUI 1O 3aJaHUI0;

YMEHHE BBIACIATH CYLECTBEHHbIEC IPU3HAKY Y HA0II0JaeMoro 00beKTa (mpouecca);
JIOTUYHOCTh U HAyYHYI0 TPAMOTHOCTb B O()OpPMJICHUH PE3yJIbTaTOB HAOIIOJCHUN U B
BBIBOJAX.

OT1meTtka «5»:

IPABWJIBHO CaMOCTOSITEIbHO IPOBOAUTH HAOIIOICHUS

IIPU BBIICJIEHUH CYIIECTBEHHBIX IIPU3HAKOB Y HA0JI01aeMOoro 00bekTa (Imporecca)
Ha3BaHbI IEPBOCTEIICHHBIE;

HAy4HO TPaMOTHO, JJOTUYHO OMUCAHbI HAOIIOICHUS U CPOPMYIIUPOBAHBI BBIBOIBI.
OTmeTKa «4»:

MPaBUJIBHO M0 33JJaHUIO0 YUHUTEIIS MPOBEACHO HAOIIOACHUE;

IIPU BBIJIETICHUU CYIIECTBEHHBIX MPU3HAKOB y Ha0II01aeMoro o0beKTa (Ipoiiecca)
Ha3BaHbl BTOPOCTETICHHBIE;

JOoNyIeHa HeOPEXKHOCTh B 0(hOPMIICHUU HAOIIOJICHUM U BBIBOJIOB.

Ot1metka «3»:

JIOTIYIIIEHbI HETOYHOCTH U 1 — 2 omMOKY B POBEACHUH HAOIIOACHUN 1O 3a/1aHUIO
YUUTES;

IIPY BBIJICTICHUU CYIIIECTBEHHBIX MPU3HAKOB y Ha0II01aeMoro o0bekTa (Ipoiiecca)
BBIJICJICHBI JINILb HEKOTOPHIE;

nomytieHsl ormuoku (1 - 2) B oopmiieHnr HaOIIOACHU U BBIBOJIOB.

OTmeTKa «2»:

JonyuieHbl omuoky (3 - 4) B mpoBeACHUH HAOIIOICHUH 10 3aJaHUI0 YUUTEIS;
HETMPaBWIHHO BBIJICJICHBI IPU3HAKU Y HA0II01aeMoro o0bekTa (mpolecca);
nonyuieHbl ommnoky (3 - 4) B ohopmileHUN HAOIIOACHUI U BBIBOJIOB.
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5. HPUJIOXEHHUE. KOHTPOJIBHO-OEHOYHBIE CPEACTBA
HNroroBasi koHTpoJsibHas padora nmo EcrectBo3Hanuio 1 kypce

biok ¢puzuku
1 sapuanm
YACTH 1
K xaxnmomy w3 3amanuit 1 — 10 nmaner 4 BapmaHTa OTBETa, U3
KOTOPBIX TOJIBKO OJIUH
npaBuwibHBIN. HOoMep 3TOro orBeta oOBEOUTE KPYHKKOM.

A.1. Moswcem nu uenoeex na 3CKanamope Haxo0umsvcsa 6 NOKoe OMHOCUMENbHO
3emau, eciu IcKkanamop noOHumaemca co ckopocmoio 1 m/c?

1) He moscem Hu npu Kakux ycioeusx

2) Moodcem, eciu CHOUM HENOOBUNCHO HA ICKATIAMOpe

3) Mmoorcem, ecu dsuricemcs 6HU3 RO ICKANAMOPY cO cKopocmbio 1 m/c

4) moorcem, eciu 08UINCEMCA 86€PX RO ICKANAMOPY €O cKopocmblo 1 m/c

A.2. Ha pucynke 1 npedcmaenen zpagux 3a86ucumocmu CKOpocmu 2py306uKa om
épemenu. Yckopenue zpy3oeuxka 6 momenm =3 c pasno
1) 5 m/c? 2) 10 m/c? 3) 15 m/c? 4) 20 m/c?

AUy M/C

Puc.1.

A.3. Hemy paena cpeonan cKOpoCmo 08UNCEHUA ABMOMOOUNA Ha 6cem nymu (8

KM/4) , eciu nepeyro nojlo6uUHy nymu oH 0euzanca co ckopocmoio 10
KM/4, a emopyr nojioe6uHy nymu —
co ckopocmoio 30 km/u?

1) 50 km/u 2) 54 km/u 3) 42 km/u 4) 40 km/u
A.4. Onpedenume nymo, npoii0eHHbLIL MEA0M OM HAUANA OBUNHCCHUA NPU

c60000n0om naoenuu. Eciu 6 konue nymu ono umeno ckopocms 20 m/c.
1) 50m 2) 10m 3) 25m 4) 20 m
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A.5. Kak usmenumcsa JTuHeuHas CKOpoCms 08UNCEHUA MOYKU NO OKPYHCHOCMU,
eciiu y2noeas cKopocmas ygeauuumces ¢ 4 pasa, a paccmosnue om epawiarouienics
mouKu 00 ocu epawienus ymeHouwiumcsa ¢ 2 paza?

1) ne uszmenumcs 2) yeenuuumcs ¢ 2 paza

3) ymenvuwiumces 6 2 paza 4) ne xeamaem OaHHbBIX

A.6. Ilouemy npu pasHomepHoOM 08UIHCEHUU NOE30A UWIAPUK NOKOUMCA
OMHOCUMENIbHO 271A0K020 CH0J14 8 Kyne 8azoHa?

1) Ha Hezo He delicmeyom HUKaKue Cusibl

2) 6ce cuibl CKOMREHCUPOBAHDL

3) omcymcmeyem cuna mpenus

4) Ha Hezo Oelicmeyem pagHOOCUCMEYIOWAs CUNLA, HANPAGICHHAA 6 CHLOPOHY
O0BUIICEHUS 6A20HA

A.7. Kaxkyw cuny naoo npunoxcums K menay maccoii 200 2, umoowsl ono
06U2A10Ch

c yckopenuem 1,5 m/c??

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

A.8. Hemy paeno omuouienue cuibl 2pagumayuoOHHOZ0 3auUMoOeiicmeus,
oelicmeyrouieii co cmoponst JIynvl na 3emnro, K cune 2pasumayuoHHO20
e3aumooerlicmeusi, oelicmeyruieil co cmoponwl 3emau na Jlyny. Eciu macca 3emnu

¢ 81 pa3 ooavue maccot Jlynot?
1) 1/81 2) 1 3) 1/9 4) 81

A.9. Kaxoea kunemuueckasn snepausa agmomoounsn maccou 1000 ke, osurxcywecoca
co ckopocmuio 36 km/u?

1) 36:10° Jnc 2) 648:10° Jnc 3) 10* dxe 4) 5-10
4 ﬂ.?f('

A.10. Kakyw mownocms pazeusaem osuzamenb asmomoounsn npu cuie mazu 1000

H, ecnu aemomoouns osusrxicemcs pagHomepHo co ckopocmoio 20 m/c?
1) 10 kBm 2) 20 kBm 3) 40 kBm 4) 30
KBm

YACTH 2

B.1. Ycmanoeume coomeemcmeue Meofwy qbu3ultec1<umu getudunamu u
eduuuuamu, 6 KOmopbslX OHU UIMEPAIOMCA.

Du3uueckue eenuuunbl Eounuuwt usmepenus guzuueckux
GenuyuUn
A) umnynsc mena 1) Mo
B) mownocme 2) Bm
3) H
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| [4) H-c |
K Kkaotcooit nozuyuu nepeozo cmonoya noodepume coomeemcmeyruyr) no3uyuIo
6Mopozo u 3anuwiume 6 maoauuy 6blOpanHble uuppol noo
coomeemcmeyowumu OyKeamu.

A B

B.2. Kamenv oOpowen eeepx noo yziom k 2opuszoumy. Conpomueienue 6030yxa
npeneopexcumo mano. Kaxk menaromcesa c¢ nHabopom evicomvl MoOyib YCKOPEHUS
KAMHA, €20 KUHeMmuuecKdas IHEpeUs U 20PUOHMAIbHAA COCMAGNAIOWAA €20
ckopocmu ?

Jlna Kasxcooil eenuyuunbl onpedeaume COOmMeEen cCneyiouuil Xapakmep UusmMeHeHus:
1) yeenuuueaemcs

2) ymenvuaemcs

3) He uzmensemcs
3anuwiume ¢ maoauuy evlOpanHvle UUPPLL 0N KAHCOOU (PU3UUECKOU BeTUUUHDL.
Hugpor 6 omeeme mozym nosmopamaocsi.

Mooynw yckopenusn Kunemuueckan snepzus T'opuszonmanvnasn
KamH: KamHs COCMagsnAuas CKOpocmu
KAMH

B.3. Ha xonuyax Hegecomoii u HepacmaMCuUMOil HUmMuU, nepeKuHymoil yepes 010K,
nooeeuienvl 2py3vl, maccol Komopwvix pasust 600 2 u 400 2 Onpedenume
YCKOpeHue 2py308 nocie moz20, KaKk cucmema 0yoem npeoocmasieHa camoil cede.
Tpenuem 6 010Ke npenebpeus.

2

M/c
B.4. Yenosex u menexcka oeuxcymca Hascmpeuy Opyz O0pyzy, Hpuyem macca
yenoseeka ¢ 2 paza 0onvwie maccol menexcku. Ckopocmbv  uenoeexa 2
m/c, a menexcku — 1 m/c. Henogek 6ckakueaem Ha meneicKy u OCMaemcs Ha Hell.
Kakoea ckopocmpv uenogeka emecme ¢ meneickoi?

m/c

B.5. Teno opoweno eepmukanvho eeepx co ckopocmoio 20 m/c. Ha xakoit evicome
KUHemu4yecKas IHepus meja pagHa €20 NOMmeHyUua1bHou IHepzun?
Conpomuenenuem 6030yxa npeneopeys.

2 sapuaunm
YACTH 1

K xaxnomy u3 3amanuii 1 — 10 nmaner 4 BapuaHTa OTBETa, M3
KOTOPBIX TOJIBKO OJUH
npaBUIbHBIN. HOMep 3TOro orBera 0OBEIUTE KPYIKKOM.
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A.1. Bepmonem pagnomepno noonumaemcs eepmukaivHo éeepx. Kakoea
mMpaeKmopus 08U CeHUs MOYKU HA KOHYe JIONACmU 6UHMA 6epmaoJiema é cucmeme
omcuema, C6:A3aHHOU ¢ KOpRycom eepmonema?

1) mouka 2) npamas 3) oKpysHcHoCmb 4) eunmosasn 1unus

A.2. o zpaghuky 3asucumocmu Koopounamol om épemenu, nPeOCmMas1eHHOMY HA
pucynke 1, onpedenume ckopocms 08U ceHus geiocuneoucma uepes 2 ¢ nocne
Hauana 08uUNceHus.

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

0 ¥ 2.3 %

Puc. 1.

A.3. Onpedenume nyms, npoiideHHbLIL MeI0OM OM HAYANA OBUICEHUA, €C/IU OHO 8

Konye nymu umeno ckopocms 10 m/c, a yckopenue nocmoanno u pagno 1 m/c?.
1) 15m 2) 50m 3) 10m 4) 20 m

A.4. Kaxoit nymo npoiidem c60000H0 naoarouiee mejo 3a mpu CeKyHObl, eciu Do =
0, a

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

A.5. Kax uzmenumca yenmpocmpemumenbHoe YyCKOPeHUe mend, 08UNCYULe20CA RO
OKDYXHCHOCMU, eClu TIUHEIHAA CKOPOCMb meNa U paouyc

eépauienun mena yseauvamcs 6 2 paza?

1) He uzmenumcs 2) yeenuuumcs 6 2 paza

3) ymenvuwiumcs 6 2 paza 4) He xeamaem OAHHbBIX

A.6. Teno osusxcemcsa no unepyuu, eciu

1) Ha nezo Oeiicmeyem nocmosannasn cuna

2) 6ce cuitbl CKOMREHCUPOBAHbL

3) 6ce cunvl omcymcmeyiom

4) pasenoodeiicmeylouan écex cujl HOCHOAHHA N0 HARPABIEHUIO

A.7. Uemy paena pagnooeiicmeyrouwian 08yx cui no 600 H, oopazyrouiux mexicoy
cooou
yeon a=120"?
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1) 600 H 2) 1000 H 3) 300 H 4) 1200 H

A.8. Kaxoea cuna maxcecmu, oeiicmeyrouias Ha meno maccoii 4 ke, nexcauiee Ha

noeepxnocmu
3emau? Paouyc 3emau pagen 6400 km.
1) 37,2H 2) 38,2 H 3)392H 4) 40,2 H

A.9. Kaxoea nomenyuanvHas IHepPusa cocyoa ¢ 6000i na gvicome 80 cm, ecau
Macca cocyoa

pasna 300 2?

1) 240 [nc 2) 2400 /Inc 3) 24 JInc 4)2,4
Jic

A.10. Kaxyrwo pabomy coeepuwum cuna npu yYOJUHEHUU NPYHCUHDBL HCECHKOCHbIO
350 H/m
om 4cm 00 6 cm?

1) 0,07 e 2) 0,35 e 3) 70 /e 4) 35
e
YACTH 2
B.1. Yemanosume coomeemcmeue Medxncoy duzuueckumu
geiuduHamu u opmynamu, no KOMOPsLIM MU 8eTUYUHBL ONPEOENAAIONCS.
Dusuueckue seauyunbl Dopmynv

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

3) Fymp = - kx

4) ﬁ'l =- ﬁ'g

K Kkaxcooii nosuyuu nepeozo cmonoya noobepume coOmeemcmeyiouyo no3uyuio
6mopozo u 3anuwume 6 maoauyy evlOpaHHble uugpol noo
coomeenmcmeyromumu OyKeamu.

A B

B.2. Bpycok cKonav3um no HaKJIOHHOU njaockocmu e6Hu3z 0e3 mpenus. mo
npoucxooum npu
IMOM C €20 CKOPOCHIbIO, NOMEHUUANbHOU IHeEpIuell, CUI0l pPeaKyuu HAKIOHHOU
naockocmu?

Jna  Kaxcoou  eenuuuHvl  onpedenume  COOMEEMCMEYIOWUIL  XapaKmep
U3MEHEHUA:
1) yeenuuueaemcs
2) ymenvmaemcs
3) ne usmensemcs
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3anuwmume ¢ madauyuy eviOpanHvie YUPPLL 01 KAXHCOOU (PUUUECKOU GeTUUUHDL.
Iugppor 6 omeeme mozym nosmopamaocs.

Cxopocmb Ilomenyuanvnasn snepzus Cuna peakyuu HaK1OHHOU
opycka opycka njaocKkocmu

B.3. /lea opycka, ceazanHwvle
HeEecoMOil HePACMANCUMON Humbvio (puc.2), manym c
cunou F=2H enpaso no cmony. Maccwot opyckoe M1 = 0,2 ke u mz = 0,3 ke,
KoIhpuyuenm mpenus crkonvycenun opycka no cmoay u= 0,2. C kaxum
YCKOpeHuem
osuxcymces opycku?

mj m3 F

Puc. 2,

2

Mm/c

B.4. C menesxcku maccou 210 ke, osusicywieiica 20pu3oHmaibHO cO CKOPOCHbIO 2
m/c, 6

HPOMUBONOTIONCHYI0 CHMOPOHY npblzaem uenoeéek maccoi 70 ke, Kaxoea
CKopocmb

m/c yenoeexa npu nNPuvlICcKe, eciu CKOPOCms meexcku cmana pagnoi 4 m/c?

B.5. Hyna maccou 10 znonadaem ¢ Oepeeo monwunou 10 cm, umesn
ckopocmo 400 m/c.
Ilpooue oepeso, nyaa eviiemaem co ckopocmoio 200 m/c. Onpedenume cuy
COnpomue1eHus, KOmopyw ucnoimoléaem nyis, npooueas oepeeo.
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Biaok onosioruu

Tectbl o ecrectBo3HaHMIO — I Kypc. HacTth A coctout u3 10 3aganuii ¢ BLIOOpOM
OJIHOT'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.
B.
.
A9.
a.

JJIeMEeHTAPHOM eIMHULIEe BHIA SABJISIETCSA
0co0b
JIBE Pa3HOIOJIbIE 0CO0H
ceMeifHAsl TpPyNmna, cTas
MONMYJIA LU
IBOJOIHSA — ITO MpoIece
HHAMBUIYAJbHOI0 PAa3BUTHUA 0CO0H
HCTOPUYECKOI0 Pa3BUTUA OPraHUYECKOIr0 MHUpa
Pa3MHOKEHUSA U PA3BUTHUS KJIETKH
BEPHBI BCE 0TBEThI
K HanpaBJ/ieHUSIM 3BOJIIOUMH OTHOCUTCS
PYAMMEHTAPHbIE OPTraHbl
perpecc
aTaBH3MbI
H3MEHYUBOCTDH
Y koauepBaToB CylieCTBOBAJIO
NnUTaHue
poct
0o0MeH BelecTB
BEPHBI BCE 0TBEThI
BbIX01 :)KHUBOTHBIX Ha CYyILYy IPOU301LET B
apxee
naJjieo3oe
Me3030€
KalHo30e
Me3030iiCKY10 3Py MOKHO 0003HAYHUTH KAK IMOXY
pbI0
penTuInin
amuonii
NTHI]
Pa3BuTHIO pyKH KaK OpraHa u npoayKra Tpyaa cnocod0cTBoBajIO
NPSIMOXO0KIAEHH e
CTPOEHHE PYKH
MbIIILJIEHHE
BCe OTH (paKTOpHI
K Buay YesioBek pasyMHbIi OTHOCHTCH
HeaHJaepTaJenn
KPOMAaHbOHeII
CHHAHTPOIN
reiie1b0eprcknii YesioBeK
Bupycsbl 0bLJIM OTKPBITHI
J1.A. UBaHOBCKHUM
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0. ® . Tyoprom

B. A.Il. BuHorpagoBbimM

I. M. Hlaeiinenom

A10. Yuenne o Onocgepe 0ObL10 CO31aHO:

a) /K. -b. Jlamapkom; 0) B. 1. Bepuaackum; B) J. 31occom; 1) . Jlepya;
Yacrtes B cocrout n3 10 3axanmnii ¢ KpaTKUM 0TBETOM

B1l. Teopus 0 NPOUCXO0KACHUM YET0BEKA - ...

B2. HOMO sapiens — oqun u3 npeacTaBuTeseil Kjacca MIEKONHUTAIONINX,
OTHOCSIIIUXCH K OTPAAY ...

B3. K 4enoBexkooOpa3HbIM 00€3bIHAM OTHOCATCA ...

B4. Bce sroam, Hacessiiomme 3eMIII0 B HACToOsIee BpeMsl, IPUHAMIEKAT K BULY

BS. EauHu4vHoOe mosiBjieHHE y YeJI0BEeKA MPU3HAKOB MPEAKOB - ...

B6. Peub, MbIlITIEHHE, TPYA OTHOCATCH K «evevveerennnneenes... (PaKTOpaAM.
B7. HacaeacTrBeHHasi ©BMEHYMBOCTD, 00pb0a 32 CylIeCTBOBaHUE, €CTECTBEHHbII
OTOOP OTHOCHATCH K «evverenricinnrcecnssecenscnessss PAKTOPAM.

B8. Popx yenoBeka npou3omé or ...

B9. Hcropuyecku CJIOKUBIIMECS TPYNIIBI JKOIEH, XapaKTepU3yIHecs
O0IIHOCTHIO HACJIECTBEHHBIX QU3NYECKHX 0COOEHHOCTell - ...

B10. Pannue npeacrasurenu Buaa HOMO sapiens (4e10BeKk pasyMHbIi) -- ...

Yactb C cocTouT M3 S 3aJaHNH €O CBOOOIHBIM Pa3BEéPHYTHIM 0TBETOM

C1. Oxapaxrepu3yiiTe 0COOCHHOCTb IEePEYNCICHHBIX HUKE KJIETOK:
COMATHYECKHUX, AHIEKJICTKH, 3Ur0ThI, criepmaro3ouaa? B pesyjabrare Kakux
NnpoueccoB OHU o0pa3ywrcsa?

C2. 7KuBoe BelecTBO SIBJSIETCS MOIIHOM re0JIOrM4eCKOM CHJION,
npeodOpasymwieil auk niaaHerol. [IpuBeauTe NnpuMepsbl BJAUSIHUSA KHUBOT0 BellleCTBA
Ha 000J109KH 3eMJIH.

C3. Yto takoe nouBa? Kakoii onbIT MOKHO NOCTABUTD, YTOObI 10KA3aTh
HAJIN4Me B O4YBe BOAbI?

C4. Kakoe 3Ha4eHMe UMeeT a30T B "KU3HU PacTeHUii?

CS5. Kak u noyemy ¢ nmorpyskeHuemM B IIyOMHY MeHSIETCSI OKpacKa BOJAOpocJIeid?

YciaoBus BbINOJHEHUSA 321aHUS

1. MecTo (Bpemsi) BbIIIOJITHEHUSI 3aJaHUS: AYIUTOPUA

2. MakcumaJjibHOe BpeMsi BbINOJIHeHust 3aganus: 20 muH. Ha 1 cTtyaeHTa
3. Bbl MoO2keTe BOCIIOJIB30BATHCS JIMTEPATYPHBIMU HCTOYHUKAMMU:
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