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Beenenue
Hucnumuna «EcTecTBO3HaHHME» NpecienyeT [eilb OOydUTh CTYIASHTOB OCHOBHBIM
MOHATUSAM €cTeCTBO3HaHUA. [lpu u3yueHHHM STOW AUCHMIUIMHBI HMCIOJIB3YIOTCS 3HAHMUS,
MOJIyYEHHBIC CIyIIATeNIIMA B TpoIecce M3ydeHHs TUCIUIUMH «OO0IecTBo», «Anredpay,

«Duzuka» u ap.

JlaHHBIE METOOUYECKUE YKa3aHUs PACKPBIBAIOT COJEPKAHME OCHOBHBIX IOHSITHM Kypca

Ha CIEIMUAIBHO IMOJ00paHHBIX 3amaHusaX. [locoOue COCTOMT M3 METOIUYECKHX YKa3aHUH K

MPAKTUYCCKUM 3aHATUAM, B KAKIOM M3 KOTOPBIX HNPUBOAATCSA BOIIPOCHI, TPCAHA3ZHAUYCHHBIC 1JIS
00CYXKICHHS 3aHITHSX.

Conmepxxanne mnporpamMmbel  «EcTecTBO3HaHME» HampaBleHO Ha  JOCTH)KEHHUE

CHEAYIOUIUX LeJIei:

* OCBOCHHE 3HaHHH O COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa M METO/ax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOojee BaXHBIMU HJESIMU U JIOCTHKEHUSMU

€CTCCTBO3HAHM, OKa3aBIIMMU ONIPCACIIAIOIICE BIIMAHUEC HAa PA3BUTHEC TCXHUKU U TGXHOHOFHﬁ;

* OBJIQJICHUE YMEHHUSIMHU NMPUMEHSATH MOJTYYCHHbIE 3HAHUS JUIsI OObACHEHUS SBICHUIM
OKPYKAIOILIETr0 MUPa, BOCIPUSITHA HHPOPMAIIH €CTECTBEHHO-HAYYHOT'O U MPodeCCHOHATBHO
3HAYUMOTO COJIEp)KaHUs; PA3BUTHUE HUHTEIUICKTYalIbHBIX, TBOPYECKHX CIHOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUSI B XOJE€ TMPOBEACHUS TMPOCTEHIINX HCCIEeNOBaHUM, aHanu3a

SIBJICHUM, BOCIIPUATHS U HHTEPIPETAIIH €CTECTBEHHO-HAyYHOU HHpOpMAIIHH;

¢ BOCIIMTAHHUC Y6G}I(I[6HHOCTI/I B BO3MOXKHOCTU IIO3HAHMsA 3aKOHHOM npupoabl H
HCIIOJIB30BaHUA ,I[OCTI/I)KCHI/II‘/'I C€CTCCTBCHHBIX HAYK JIA Pa3sBUTHUA HUBUIIM3allU W IMMOBBIIICHUA

KadyeCcTBa )XU3HU,

¢ IPUMCHCHHUEC CCTCCTBCHHO-HAYYHbIX 3HAHUM B HpO(I)eCCHOHaHBHOﬁ JACATCIIBHOCTH U
MOBCEOHEBHOM >KU3HHU IS oOecneuennst 0€30MaCHOCTH KU3SHCACATCIbHOCTU, TI'PaAMOTHOI'O

HCITI0JIb30BaHHA COBPEMCHHBIX TeXHOHOFHﬁ; OXpPaHbI 310POBbA, OKPY)KaIOH_Ieﬁ CpCIbl.

I[I/ICL[I/IHJ'II/IHa «EcTecTBO3HAHUEY MnpeciaeayeT uejib O6y‘{I/ITL o6yqafoumxc;1 OCHOBHBIM
HNOHATUAM CCTCCTBO3HAHUAI. HpI/I HN3Yy4YCHHUU A3TON IMCLUILIMHBI HCIOJIB3YIOTCA 3HAHMU,
IOJIYYCHHBIC O6y‘IaIOH_II/IMI/IC}I B IIpOHECCCC U3YUCHUA NUCHUIIINH ((O6H_IGCTBO)), «Anre6pa»,

«Duzuka» u ap.

I[aHHLIe MCTOANYCCKUC YKAa3aHUS PACKPBIBAIOT COACPIKAHHUEC OCHOBHBLIX MMOHATHM Kypca
Ha CIICIOraJIbHO HOH06paHHBIX 3aJaHuAX. ITocobue cocrout wu3 METOJHUYCCKHX yKaBaHI/Iﬁ K
MPAKTUYCCKUM 3aHATUAM, B KAXKIOM U3 KOTOPBIX HPUBOAATCA BOIIPOCHI, TPCAHA3HAUYCHHDBIC I

0OCYKJICHUS 3aHATHUSX.



OcBoenne copaepxanus ydeOHOM mucuumuinHbl «EcrecTBO3HaHUE» oOecneurBaeT

AOCTHIKCHUC CTYACHTAMU CICAYIOMUX PE3yJIbTaToOB: JIMYHOCTHBIX:

- YCTOfIqHBBIﬁ HHTCPEC K UCTOPUU U NOCTHXCHUAM B 00JIaCTH €CTECTBEHHBIX HayK,

YyBCTBO T'OP/IOCTH 32 POCCUIMCKHE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTbL K HIPOAOJDKCHUIO 06pa3013aH1/1;1, IIOBBIIIICHUTO KBaJII/I(l)I/IKaIII/II/I B
n30paHHON MPOPECCHOHATBHON JIEATEIBHOCTH C HCIIOIB30BAHMEM 3HAHMW B O00JIACTH

CCTCCTBCHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHNE 3HAUUMOCTH KOMHGTGHHI/IfI B 00JIACTH €CTECTBEHHEIX HayK
JJIA 94€JIOBEKa U O6HICCTBa, YMCHHE UCIIOJIb30BATh TCXHOJIOTHMYCCKUEC NOCTUKCHUA B obnactu
(1)I/I3I/IKI/I, XHUMHH, onooruu JJI1 TIOBBIIIICHU A COOCTBEHHOTO HHTCIUICKTYaJIbHOTO PAa3sBUTHUA B

BBIOpaHHOM MpodeccnoHaIbHOM 1eATeNbHOCTH;

— YMCHUC NPOAHAIM3IUPOBATE TEXHOT'CHHBIC IMOCIICACTBUA A oxpymaromeﬁ Cpcabl,

OBITOBOM M TTPOM3BOICTBEHHOM JIEATEIILHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSTCIIBHO }106I)IBaTI) HOBBIC JId cebs €CTCCTBCHHO-HAYYHbIC

3HAaHUA C UCIIOJIB30BAHUEM JIA 3TOI0 JOCTYIIHBIX HCTOYHHKOB I/IH(l)OpMaHI/II/I;

— yMEHUE YIOpaBIATh CBOEM TMO3HABATENbHON JESITETbHOCTBIO, IPOBOAUTH

CaMOOLIEHKY YPOBHS COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

— YMCHHE BBICTpanBaTb KOHCTPYKTHBHBIC B3AMMOOTHOIICHHA B KOMAaHAEC IO PCIICHUIO

O6H_[I/IX 3aJa4 B obnacTu €CTCCTBO3HAHUA, 7

MeTtanpeaMeTHbIX:
— OBJIQJICHUE YMEHUSMH M HaBbIKAMH Pa3JIMYHBIX BHJIOB TO3HABATEIBLHOW JESATEIBHOCTH IS

HU3YUCHUA PA3HBIX CTOPOH OKPYKAOMICTO €CTECCTBECHHOTO MUPA;

— INPHUMCHCHHUC OCHOBHBLIX MCTOIOB INIO3HAHMA (Ha6J’IIOI[eHI/IH, HAay4YHOT'O BKCHepI/IMeHTa) JJIA
HU3YUCHUSA PA3JIMYIHBIX CTOPOH eCTeCTBCHHO'Hay‘lHOﬁ KapTUHbI MHUpPa, ¢ KOTOPBIMHU BO3HUKACT

HeO6XO,Z[I/IMOCTB CTAJIKUBATbCA B HpO(i)eCCI/IOHaHBHOI\/'I C(pepe;

— YMCHHUC ONPCACIIATE LCIU U 3a]a4n ACATCIbHOCTH, BLI6I/IpaTB cpeacTtBa A UX OOCTHIKCHUA

Ha ITPAKTHUKE;

— YMCHHC HUCIIOJIB30BATH PA3JIMYHBIC HCTOYHHUKU [UIA IIOJIYYCHUA eCTeCTBeHHOHay‘IHOﬁ

I/IH(bOpMaI_II/II/I " OCHHUBATH €€ JOCTOBCPHOCTD JIA JOCTUKCHUS MMOCTABJIICHHBIX eiae u 3aaay,

IIpeaMeTHBIX:

- C(pOpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 0 IIeIIOCTHOM COBpeMCHHOﬁ CCTCCTBCHHOHay‘{HOﬁ

6



KapTUHE MUpa, MPUPOJIE KaK €IUHON IIEJIOCTHON CUCTEME, B3aUMOCBSI3U YeJIOBEKa, TPUPOJIbI U

o0I1ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHo;

— BJIAaACHUC 3HAHUIMH O HanOojee BaKHBIX OTKPBITUAX HW OOCTHIKCHUAX B obmactu
CCTCCTBO3HAHMA, IIOBJIMABIIMX Ha 3BOJIIOIUIO HpeILCTaBHeHI/Iﬁ 0 mOpupoac, Ha pa3BUTHC

TEXHUKHU U TCXHOHOFHﬁ;

- C(bOpMI/IpOBaHHOCTI) YMCHHA NPUMCHATH C€CTCCTBCHHO-HAYYHBIC 3HAHHUA JIA 00BbACHEHHS
OKpYXAlOIIUX  SIBIICHWH,  COXpPaHEHUs  370pOBbs,  obOecmeueHWss  OE30MACHOCTH
KU3HEACATCIIbHOCTH, 6CpC)KHOFO OTHOIICHUA K IIprupoac, palroHaJIbHOI'O

MIPUPO/IOIIOJIL30BAHNS, @ TAK)KE BBHIIIOJHEHHS POJIM TPAMOTHOTO OTPEOUTENS;

— c(opMHPOBAaHHOCTh MPEJCTABJIECHUN O HAy4YHOM METOJE MO3HAHUS MPUPOJbI U CPEACTBAX
M3y4YEHUs MEraMHupa, MaKpOMHpPa U MUKPOMHpA; BIIAJICHUE NIPUEMAMH €CTECTBEHHO-HAYYHBIX

HaOJI0/IEHUH, ONBITOB, UCCIEAOBAHNN U OLIEHKH JJOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTATOB;

— BJIAJACHUC MMOHSITHHHBIM arrmapaToM €CTECTBCHHBIX HAYK, IMO3BOJIAIOUIUMM II03HABaTb MHUDP,
Y4acTBOBAaTb B AHUCKYCCUAX IO €CTCCTBCHHO-HAYYHBIM BOIIpOCaM, HCIIOJIB30BAaTh PA3JIMYHBIC
HUCTOYHHUKH I/IHq)OpMaHI/II/I JJIs1 TIOATOTOBKHU COOCTBEHHBIX pa60T, KPUTHYCCKH OTHOCHTHBCA K

coobmenusm CMU, conmepkamuM Hay9HYI0 HHGOPMAIIHIO;

— c(opMUpPOBAaHHOCTh YMEHHMI MOHHMAaTh 3HAYMMOCTH €CTECTBEHHO-HAyYHOTO 3HaHUS IS
Ka)KJIOTO YeJI0BEeKa HE3aBUCUMO OT ero MpoeCCHOHATbHON AeSITENbHOCTH, pa3iniaTh (GakThl U
OIICHKH, CPaBHUBATh OLICHOYHBIC BBIBOJbI, BUIECTh HUX CBS3b C KPUTEPUSMU OLIEHOK U CBS3b

KPUTEPHUEB C ONPEICTCHHON CUCTEMOM IIEHHOCTEM.

INTAHUPYEMBIE JIMUHOCTHBIE PE3VYJIBTATDI B XO/IE PEAJIN3AIINN
OBPA3OBATEJIbHOU I[TPOI' PAMMEBI

JIP. 05 JleMoHCTpUpYIOLIMK MPUBEPKEHHOCTh K POJHOM KyJIbTYpe, UCTOPUUECKOW MaMsITH Ha
ocHOBe m0OBH K Poaune, poaHoMy HapoAy, Maloil poIuHE, NPUHITHIO TPaJAWLMOHHBIX
LIEHHOCTEN MHOTOHAIIMOHAIBHOrO Hapoa Poccun

JIP9 Cobmrogaronuii u mnpomnaraHIUpyoOLMi MpaBuia 310poBOro M 0Oe3omacHoro obpasza
KU3HU, CIOPTa; Mpeaynpexaalonuil J1u0o MPeooNIeBAIONIUN 3aBUCUMOCTH OT aJIKOTOJI,
Tabaka, TCHMXOAKTUBHBIX BEIIECTB, a3apTHBIX UTp U T.A. COXpaHSIOMMNA MCHUXOJIOTUYECKYIO
YCTOMYUBOCTb B CUTYaTUBHO CJIOKHBIX WJIM CTPEMHUTEIBHO MEHSIOIIUXCA CUTYALUAX

JIP 10 3a0otsmuiics 0 3alIuTe OKpYyKarolei cpelibl, COOCTBEHHOW W Uy>KON 0e30macHOCTH, B
TOM uucIe udpoBoi

JIP 11 IlposBrnsronuii yBaKeHHE K OJCTETUYECKUM IICHHOCTSM, OONaJaroliuii OCHOBaMU
3CTETUYECKOMN KYJIbTYPBI



Ilpakmuueckasn pabomal

EcTecTBO3HaHHE — COBOKYNMHOCTH HAYYHBIX 3HAHHUII 0 MPHPOJIE.
Teopernueckasi 4acTh
I'adpuensin O.C. EcrecTBo3Hanme 10 ki.: yueonuk. §1 (ctp.7-14) [1]

Bonpocs! k npakTHYeCKOMY 3aHATHIO.

Ha 3anatun paccMaTpuBaroTCs CJIEAYIOUINE BOIIPOCHI:

1. Kak 3apoxnanuch ecTeCTBEHHO-Hay4YHbIE IIPEICTABICHUS ?

2. Tlouemy ectecTBO3HaHME IIENOCTHAs HayKa?

3. OOmBscHUTE, MOYEMY JIFOIU HaYaIl H3ydaTh MPUPOTY?

4. JlaTh KpaTKyl0 XapaKTEpUCTHKY MpEACTaBIECHUH JIIOJIed O MpHUpOoJie OT KaMEHHOTO
BEKa JI0 HAILIUX JIHEH.
Ucropus ¢pusuku, OMoaoruu, XuMum, aCTpOHOMHH, reorpaduu.
Bxuag poccuiickux yueHbIX B pa3BUTHE €CTECTBEHHBIX HaYK.

o o

Ilpakmuueckaa paboma 2
IOMIMPUYECKUH M TeOPeTHYEeCKUH YPOBEHb HAYYHOr0 MO3HAHMA.
TeopeTnyeckas 4acTb
O.C. EctrectBo3nanme 10 ki1.: yueoHuk. 'abpuensin O.C. EcrecrBo3nanue 10 kJ1.:
yueonuk. §3 (ctp.14-22) [1]

Bonpochl 1 3a1aHUA K NIPAKTHYECKOMY 3aHATHIO
Ha 3anatuun paccMaTpuBaroTcs ClI€AYIOUINE BOPOCHI:

1. OxapakrepuszyiTe ypOBEHb HAy4YHOTO TIO3HAHUA W TNPOUJUTIOCTPUPYHTE €ro
KOHKPETHBIM MTPUMEpPaMHu.

2. OObsicHUTE, ISl YETO BBIIBUTAIOTCS TUIIOTE3bl U 3a4€M MPUMEHSIIOT MaTepHalbHbIe
MOJIENIU B €CTECTBEHHBIX HayKax.

3. OOocHyiiTe 3HAYUMOCTb MBICIUTENIBHOTO AIKCIEPUMEHTA JUIsl Pa3BUTUS HAyKH U
MIPOUJUTIOCTPUPYITE 3TO pabOTaMU YUEHBIX.

4. Ponb ecTeCTBEHHO-HAYUYHBIX 3HAaHUW B MOEH Oyayiien mpodeccuu.
5. CpaBHHTE SMIUPUUECKUN U TEOPETUYECKUE YPOBHU MTO3HAHUS.
3aganue 1.
1. EcrectBo3nanue 510-
2.
EcrecreeHHasn Mpeamer HayueHus
HayKa
DU3SHUKA
BemecTBa, HX CBOMCTBA ¥ NpeBpalleHHs
BHOJIOTUSA
Hayxa o BeesienHOi1, Hay4alomas paciojioykenue, IBNKeHne,
CTPOCHHE, NPOMCXOMKeHNe B pasBuTHe HeDeCHBIX TeJ H HX
cucTeM
I'EOI'PA®UA

3. Hayka—-jrto0:



a) KOMIIOHEHT JyXOBHOW KYJIbTYpHI;
0) pNEMEeHT MaTepHalbHO- MPEJAMETHOTO OCBOCHHUS MHPA;
B) 2JIEMEHT MPAKTUYECKOTO ITPeoOpa3zoBaHUsl MUPA;
I') pe3yJIbTaT 0OBLIEHHOTO, JKUTEHCKOTO 3HAHMS.
4. Yxkaxute 00BEKT, HE OTHOCSIIUNCS K MPEIMETY H3yUCHHUSI €CTECTBOZHAHMS.
a) MapCUaHCKHUE KaHAIBI; 0) CKeIeT YelloBeKa; B) uTocdepa 3emitu;
I') IPOMBIIIJIEHHbIE POOOTHI; 1) CYCIIEH3UH.
5. K reopeTrueckM HayYHBIM METO/IaM OTHOCHUTCS:
a) OKCIIEPUMEHT; 0) CUHTE3; B) HAOJIOJICHUE; I') U3MEPEHNE

6. Hayunoe 3HaHue opmMupyercs, B IEPBYIO OUepe/ib, HA OCHOBE:
a) 3HaHUS-MHTYULUU; 0) 3HaHUS-MH(DOpMaIINH;
B) 3HAHUS-YMEHUS; T') 3HAHUS-OLIEHKU
7. VYxaxuTre Ha3BaHME HAyKH, KOTOpasi He OTHOCUTCS K I'PYIINE €CTECTBEHHBIX HAYK:
a) usnyeckas xumus; 0) acTpousnka; B) MUKPOIKOHOMUKA; ') aHATOMMSI;
1) OMOMEexXaHHKa.

8. Cpeayn SMIIUPUYECKUX METOJOB UCCIIETIOBAHUS UMEETCS:
a) oruyeckuii; 0) HabIIOeHNE; B) MHAYKTUBHBIN; I') aHATUTUYECKUMA

9. Haiigute B npuBeI€HHOM CIIHCKE 0COOEHHOCTH, OTIIMYAIOLINE HAYYHOE TIO3HAHUE OT JPYTUX
BHJIOB ITO3HAHUS YE€TIOBEKOM MUpA. 3aMUIINTE U(PHI, 10T KOTOPBIMHU 3TH 0COOCHHOCTH
yKa3aHbl

1) TeopeTraeckoe 006o01eHre (HaKTOB

2) KOHCTaTaIus MPOTEKAHUSI OTJACIHHBIX COOBITHI

3) 00pa3HOCTh U OPUTHHAIBHOCTH OTPAXKEHUS 0ObEKTUBHON PEATbHOCTH

4) cTpemiieHuE K J0CTOBEPHOMY, HICTUHHOMY 3HAHUIO

5) U3y4yeHue MpOIEeCCOB U SABJICHUM CO CTOPOHBI 3aKOHOMEPHOCTEH U IPUYUH

10. Kpatko cooOmure 0 TOCTHKEHUAX XOTS Obl 01HOTO yueHHOro: Hproton, [amwmmei,
Apxumen, JlaByaswe, ['apBeit, llleene, ekapt, dapsun, bop, Makcses, [1aBioB, DWHIITElH,
byrnepos, Cemenos, Ban JleBenryk, EBkinun, Mennenees, Pentren, Ceuenos, Pesepdopn, na
Bunun, Konepuuk, [lnaron, 3unun, Komym6, Jlunuen, [lmuar, JIomoHocoB, MeuHUKOB,
[Tactep, Tumupszen

Ilpakmuueckan paboma 3
YesoBek u BeesieHHas1. [Ipoucxoxaenue u crpoenue Beenennoit

Teopernveckasi 4acThb
I'adpuensin O.C. EcrectBo3Hanue 10 ki1.: yueonuk. §8-10 (ctp.63-85) [1]

Bonpocel ¥ 3a1aHUA K IPAKTHYECKOMY 3aHATHIO

Ha 3ansaTuu paccmaTpuBaroTCs CIEAYIOIIKUE BOIPOCHI:

1. Kak pa3BuBasiach aCTpOHOMHUS C JPEBHUX BPEeMeEH J10 KoHIa 178.7

2. B uem 3aximouanuch peBOIOIMOHHBIE B3I AbI J[k. bpyHO?

3. Martb cpaBHUTENBHYIO XapakTepucTuky Teopuit K.IItonemes u A.Camocckoro.

4. Pacckaxure 00 3BOJIIOLUM TNpejacTaBieHuil o Bcenennoit. Uem paznuyarorcs
TEOLEHTPUYECKAsl U TEITUOLIEHTPUUYECKAsI CUCTEMBI MUpa?
OObsicHUTE TPUHIMI PAOOTH OCHOBHBIX THUIIOB TEJIECKOIIOB.
HazoBute  kpymHeiimme  poccuiickue U 3apyOeKHbIE  ONTHYECKUE
PaauOTENIECKOTIBI.
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7. OObsicHuTe mNpUHOMI paboThl paguoTeneckoma. Kakue OTKpBITHS B
ACTPOHOMHHU OBUIH C/IETAHBI C €0 MOMOIIBI0?

8. HazoBute runotesy npoucxoxaeHust Beenennoil. Pacckaxure, B ueM ee CyTh.
Kakue actpoHOMHUYECKHE HAOMIOACHUS TIOATBEPIKIAIOT 3Ty TUIIOTE3Y?

9. XKuzsb u nestenpHOCTh [T amues.

10. M.B. JIoMOHOCOB — y4€HBIIl —9HIUKIIOTICHCT.

11. Ucropust OTKPBITUS CKOPOCTH CBETHI.

12. Kocmuueckue teneckonsl «Kommrony, «Hanapa», « CIATIEHTP» U UX POJIb B
UCCJIEIOBAaHUH aCTPOHOMHYECKUX 00BEKTOB.

13. KpynHeiine onTuYecKre TeIEeCKOTbI Ha 3eMIIe.

14. O6wsacuure, B ueM 3axnrodaercs 3gpdekrt Jomepa.

Ilpakmuueckasa paooma 4
®dusuxka. Beenenue. Mexannka. OCHOBBI MOJIEKYISIPHO# (U3UKU M TEPMOIMHAMUKH

TeopeTnyeckas 4acTb

OOBEKTOM YEIOBEYECKOT0 TMO3HAHUS SIBIISIETCS OKpYXarolui Hac peanbHbId Mup. Ho
3TOT MHUpP OECKOHEYHO Pa3sHOOOpa3eH M HAaXOIUTCS B HEMPEPHIBHOM ABUKEHUU M U3MEHEHMH.
N3ydyeHne orpoMHOro pasHooOpazus MuUpa HE MOXKET ObITh OXBau€HO OJHOW HayKOM:
pa3zHooOpa3Hbl (POPMBI CYLIECTBOBAHHS MaTepUU, PA3IUYHbI SBJICHHS, B KOTOPBHIX MPOSIBIISETCS
peanbHBIl MHp, OTJIUYUTENBHBI CIOCOOBI MX M3ydeHHus. YenoBeuecTBO B CBOEM pa3BUTHH
CO3/1aJ10 MHOXECTBO HAyK, M3y4alOIUX peaIbHbli MUpP, BCE OHM MOTYT OBITh Pa3OUTHI HA TpU

TPYIIIbL:

- €CTECTBO3HAHUE - COBOKYITHOCTh HayK O mpupoje ((pu3uka, XMMHsS, aCTPOHOMMS, T'€OJIOTHS,
OMOJIOTHS U T.11.);

- TIpynmna IMIIpUKIagJHbIX MW TEXHUUYCCKHMX HAYK, H3y4dJamomasa IPUMCHCHHUC PE3YIIbLTATOB,
IIOJIYYCHHBIX B 007aCTH  €CTECTBO3HAHUSA (TCHJ’IO(l)I/ISI/IKa, PAIUOTCXHUKA, JJICKTPOHHUKA,
BBIYHUCIIUTCIIbHAA TCXHUKA U T.,I[.);

- COIHAJIbHO-DKOHOMHYECCKHUEC HAYKH, H3Yy4Yaromue 4YCIOBCUYECKOC 06H.[€CTBO K 3aKOHBbI €TI0
Pa3BUTUA (SKOHOMI/IKa, COLINO0JIOTHsA, COHIMOHHUKA, HCI/IXOJ'IOFI/IH).

Cpenu Bcex €CTECTBEHHBIX HayK (DU3MKE MPUHAIICKUT polib GyHIAMEHTAIBbHON HAYKH.
I'maBHas 1enb PU3MKU - BBISBUTh U OOBSICHUTH 3aKOHBI IIPUPOJIBI, KOTOPHIE ONPEICIISIOT BCE
(usnueckue sBIEHUS, U3YUUTh Hanbolee oOlIre CBOWCTBa MarepHalbHOro Mupa. BenenctBue
3TO# OOITHOCTH (hPU3MUECKHE 3aKOHBI JISKAT B OCHOBE ecTecTBO3HaHUsA. OHM MPUTOJIHBI JJIs BCEX
BHUJIOB MAaTEpHH: >XHUBOM U HEXUBOW, MPOCTOM M CIIOKHOW, MaTepud B BHUAE YAaCTHII,
KOCMUYECKUX TeJl, 3eMJu B 1ejoM, BceneHHOW, W Marepuu B BuAe Tojeil (moieit cui
TATOTEHUS, DJCKTPOMArHUTHBIX, OWOJOTHYECKUX U T.1.). OOBEKThl, H3ydaemble (UIHKOM,
YHHUBEpPCATbHBI, B TO BpeMs KaK B JPYTUX ECTECTBEHHBIX HayKaX OOBEKTHI HCCIIECIOBAHUS
orpaHuueHbl. Tak, OUONOTHS M3y4aeT KUBYIO MATEpPHUIO, T€OJIOTHs - 3€MHYIO KOpY U 3eMIlio,
aCTPOHOMHUS - KOCMUUYECKHE TeJla, KOCMUYECKUE CUCTEMBI, BeeneHnyro.

Hcropuueckun wu3ydeHHE OKPYXKAIOMIET0 MHUpPAa TPUBENO K pasleleHur0 (U3UKU Ha
OT/IENIbHBIE Pa3/ebl.

Bomnpocs! n 3a1aHNs K NPAKTHYECKOMY 3aHATHIO
Jaiite onpeaejieHUus CIeIyHOIIHUX TEPMUHAM
Mexanunka
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MexaHnueckoe JBUKEHUE
Kunemaruka

JnHamuka

Craruka

MarepuanbHas TOUKa
MarepuanbHas TOUKa
AOCOJIFOTHO TBEPIOE TEJIO
AOCOIIOTHO HEYIIPYroe TEJIO0

Ilpakmuueckas pabomaS

Crtpoenne 3emin. Jlutocdepa.
Teopernyeckas 4acTb
I'adpuensin O.C. EcrecTBo3Hanue 10 ki1.: yueonuk. §15 (ctp.115-123) [1]

Bonpocs! u 3a1aHNus K IPAKTHYECKOMY 3aHATHIO
3aganue 1

1. 3eMmiasa uMmeer ABA AuaMeTpa:

~J000000000OO0OL  passsi ———— xs;
—[ ]| IDDDDD |, paBHBILA KM, noaromy dopma
BeMJu OTIHUAETCH OTLHJ[_ID

2). Jlutocdepa — a710...

a) Te€pnas 06Gos0UKa 3eMJIH, COCTOSIIAS U3 3€MHOM KOPHI M BEPXHEH YaCTH MaHTUU
0) Tépnas 06070UKa 3€MJTH, COCTOSIIAS U3 36MHOU KOPBI

B) BepxHss yactb MaHTHH.

3). [lognummTe cocTaBHBIC BCE YaCTH 3eMJITH

4

A WN -

2 1

4). JIutocepHble IUIUTHI — 3TO KPYITHBIE JKECTKUE OJIOKU 3eMHOH Kopbl. HazoBuTE KpymnHbIe
TUTATBI:

5) Macca 3eMHOi1 KOpbI OoJIbIIIE:
a) MoJ MaTepuKaMu
0) 1Mo OKeaHaMu
6.3eMHast KOpa MoJ OKEaHaMHU COCTOUT U3:
a) rpaHUTOB 0) 6a3aJIbTOB B) OCAJOYHBIX MTOPO
7.3emMHas Kopa moJi MaTepUKaMU COCTOUT U3:
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8) OnuinTe NOCIeACTBHS MMOIBOAHBIX 3€MJICTPSICEHUH.

9)

3anulinTe 3HAKaMKU XWMUUYECKMX 3/IEMEHTOB COCTaB sapa 3eMiau:
0
10)

ITopsemunie ToNMuKM M Koye0aHMA NOBEPXHOCTH 3eMJIM, BHI3BAHHBIE
B3AMMHEIM NepeMelleHueM JUTOCHEepPHLIX NIUT (TEKTOHHYECKHMH Ipo-

neccamn), — oro [ _|[ 1] ]1JO000O0OC 11)

POPHBIE MMOPOJLLI (11O TPOHMCXOHIEHHIO)

0000000000000
000000000
O000000000000000
— {:an OBPABYIOTCS
Tpusepay Mpumepn Mpumepss

\ / \ J

12) JlaiiTe onpeaeieHne MOI€3HBIM HCKOIaeMbIM. PacckaykuTe 00 UX UCIOJIb30BaHUH

Ilpakmuueckan paboma 6.
I'mapocdepa

L0

I'aopuensin O.C. EcrectBo3Hanue 10 ki1.: yueoHuxk. §16 (ctp.123-135) [1]

Bomnpocskl k IpakTHYECKOMY 3aHSATHIO.

Ha 3anstuu paccMaTpruBarOTCA CIICAYIOININUE BOIIPOCHI:

1. Oxapakrepusyiite puznueckue napameTpsl 3eMJId U 00BSICHUTE, TIOYEMY 3€MHON

miap CIUTFOCHYT.

N

Ha3BaHHA COCTaBHBIX ‘-IaCTeI\/'I, JaiTe ux XapaKTCPpUCTUKY.
Hazopute TOpPHBIC TOPOJLI U CIION JII/ITOC(I)CpBI, KOTOPLIC U HUX COCTOST.

I[aﬁTe XapaKTCpUCTUKY COJICBOI'O COCTaBa OKE€aHUYECKOM BOJIBL.

ok w®

NpUOPEKHBIX CTPaH.

.I/1306pa3HTe Ha CXEMC€ BHYTPCHHEC CTPOCHUC HaIeun IJIaHCTHI, IOAITUIINTC

OnumwnTre KpYroBOpOT BOAbI B ITPUPOJAC U €TO0 3HAUCHHUC IJIA JKHUBOM pupoAbl.

HpI/IBe)II/ITe MPUMCEPHBI XOJIOAHBIX U TCIIBIX Te‘leHHﬁ, IMOKAXKUTEC UX POJIb B ) KU3HU

7. Pacckaxure, uTo npeAcTaBiIsieT co00i aTMOCc(epa, Kakue CIIOU B Hell BBIACTISIOT.



10.
11.
12.
13.
14.

15.

JlaiiTe XapaKTEpUCTHKY TaKUX SBJICHUN, KaK TApHUKOBBIHN 3((EKT, 030HOBas AbIpa,
BeTep, TaidyH, cMepu. UeM OHHM OmacHbl, KAKUMHU OeaMu TPO3ST JIOAsIM?

Kak o6pa3yrorcst oGnaka, TymaH, cMor?

OToOpakeHne MPUPOIHBIX KaTacTpod B IUTEPAType U UCKYCCTBE.

HO>xHbIi1 OKeaH — AThII OKeaH 3eMJIu.

CapraccoBo Mope — 3arajika IpupoIbl.

Mops-o3epa 3emin.

[Ipubopsl, C MOMOLIBI0 KOTOPBIX U3MEPSIIOT ATMOCPEPHOE AABJICHUE, BIAXKHOCTD
BO3/YyXa.

CpaBHUTE ONTUYECKHE SIBJIEHUS B aTMOC(epe — CeBEpHOE CUSHUE U PaIyra,
00BSACHUTE PU3NYECKYIO CYLTHOCTb 3TUX SBJICHUM.

Ilpakmuueckasn paboma 1.
Atmocdepa

I'adpuensin O.C. EcrecTBo3Hanue 10 ki1.: yueonuk. §17 (ctp.135-153) [1]

Bonpocsl 1 3a1aHUs K IPAKTHYECKOMY 3aHSITHIO
3aganue 1

IlepenuuTe onpeneJeHusi B TeTpajib

Bemep — osuoicenue 6030yxa 6 20pu30HMANbHOM HANPABIEHUU U3 0OIACTU 8bICOKO20 8 001ACMb
HU3K020 0A8leHUS.

H3omepmol — nunuu, coeouHsaouue Moyky ¢ 0OUHAKOBLIMU MEMNEPamypami.

Posvl sempoe — epaghux, na komopom uzoopasxcaemas NOBMOPAEMOCMb 8EMPO8 PA3HBIX
HanpasieHuii 8 OAHHOM Mecme.

Luxnon- ammocghepnulii 8UXpsb ¢ HUBKUM OasieHUeM 8 YeHmpe.

AHMUYUKIOH - amMOchepHblLl 8UXPD C BLICOKUM 0aBleHUEM 8 YeHmpe.

1.Ha kako¥ BeICOTE JIETUT CaMOJIET, ecii 3a 6opToMm t° - 42°C , a y 3eMHOI ToBepXHOCTH t° +

18°C?

OTBeT: caMoJIeT JIETUT Ha BEICOTE KM.

2. Ucnoab3ys JaHHbIE TA0JIMIBI OTBETHTE HA CJIeAYI0LIHEe BONPOCHI

Bpewms

01:00 |[04:00 |07:00 | 10:00 |[13:00 | 16:00 | 19:00 | 22:00 | 24:00

t°C

+

5 +4 +3 +9 +11 +18 + 14 + 10 +6

a) B KaKoe BpeMs CyTOK Obljla camas BBICOKas TeMiieparypa?
0) B KaKoe BpeMs CyTOK Oblia camasi HU3Kas Temiieparypa’?
B) [locuuTaiiTe cpeiHeCyTOUHYIO TEMIEpPaTypy.

3. IocTpoiiTe «po3y BeTPOB)» N0 JAHHBIM:

HaHpaBHCHI/IC C CB B IOB 103 3 C3

=3

[ToBTOpsiemocTs | 4 4 15 |11

Hanuiinte BEIBOA
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Lomawnee Bonpocsl K npakmuueckomy 3anamuio. Beidepere oluH BOIIPOC U OTBETHTE HA
HEro MUMCbMEHHO
1. Yro Takoe cosHeuHas paauanusa? Ee Buabl
2. Yro Takoe KOHACHCAIHs, Cyonmumanus?
3. Uro Takoe OapHUECKHE LIEHTPHI, YEM OIIPEEINIIETCS UX CYIIECTBOBaHUE?
Kak pacnpenenstorcst ocagku 1o MOBEPXHOCTU 3eMiiu?

IIpakTnueckas padora 8.
Xumus. OcHOBHbIE IOHATHS U 3aKOHbI XMMHUH

Teopernyeckas 4acTb

XuMHs — 3TO HayKa O BelIecTBax U MX NpeBpaiieHusx. OHa U3yyaeT coCTaB U CTPOCHUE
BEIIIECTB, 3aBUCUMOCTh HUX CBOMCTB OT CTPOCHHS, YCJIOBHUS M CIOCOOBI MPEBpAIICHUS OTHUX
BEIIECTB B Japyrue. BemecTtBo — 310 TO, U3 yero coctosAt ¢usnueckue tena. Ceiluac M3BECTHO
6onee 20 muH. BemecTB. Kaxaoe M3 HHUX MOMKHO OXapaKTepU30BaTh 10 OMPEIECIIEHHBIM
cBoictBaMm. CBOMCTBa BEIIECTB — OTO NPHU3HAKHU, 1O KOTOPHIM BEIIECTBA CXOJHBI HIIU
oTnnyaroTcst Apyr oT Jjpyra. OcHOBHble (U3MUYECKHE CBOWCTBAa BEIIECTB: * arperaTtHoe
COCTOSIHHE * pACTBOPUMOCTH B BOJIE ® I[BET * 3aMax ® BKYC ® INIOTHOCTH ® TEMIIEpaTypa KUTICHUS ®
TeMIepaTypa IJIaBICHUS * 3JIEKTPONPOBOJHOCTD * TEIUIOMPOBOJAHOCTh XUMHUS HUMEET OOJIbIIOE
MPaKTUYECKOe MpuUMeHeHHe. MHOro Thics4YeNneTu TOMY Ha3aJ YeJIOBEK HCIOIb30Ball
XUMUYECKUE SIBJICHUS TIPHU BBIMUIABKE METAIIJIOB M3 Py, TOJYYCHHH CIIJIABOB, BapKe CTEKJIA H T.
n. Eme B 1751 . M.B. JlomoHOCOB B cBOeM 3HaMeHHTOM «CIJIOBE O IIONIb3€ XHMHUH) MHCa:
«IIupoko pacnpocTpaHsieT XUMHUS PYKH CBOU B Jeja yenoBeueckue. Kyna Hu mocMoTpum, Kyna
HU OIJISIHEMCS — Be3Ze OOpallaioTcsl Mepel OoYyaMd HAllUMHU YCIeXd ee MpUMEeHeHHs». B
HacTosIee BpeMsl pojb XMMUU B JKM3HHM O0lIecTBa OeccriopHa M HeM3MepuMa. XHUMUYECKUE
3HaHMS cefvac JOCTUTIIM TAaKOro YpPOBHS pa3BUTHUS, YTO HAa MX OCHOBE KOPEHHBIM 00pa3zom
MEHSIOTCA TPEACTABICHUS 4YeJIOBEKa O TMPUPOJE M MEXaHHW3Me psjia BaKHEHIINX
TEXHOJIOTMYECKUX IMPOIECCOB. XUMHUSI MOMOIJNIAa OTKPHITH M HCIOJIb30BaTh HE TOJBKO paHee
HEU3BECTHHIC CBOIICTBA BEIIECTB M MAaTEpUAIOB, HO U CO3JaTh HOBBIE, HE CYILECTBYIOUIHE B
MIPUPO/IE BELIECTBA U MAaTEPHUATIBI.

Bonpochl K IpakTHYeCKOMY 3aHATHIO.
[ToarotoBuTh pedepar Ha 0HY U3 MPEIIOKEHHBIX TEM.

e AIOTpONHs METAILIOB.

o Xwusnp u nesrenbHocts . M.Menngeneena.

o «llepuognueckoMy 3aKoHY OyAyIlee HE TPO3UT PA3PYIICHUEM. . >

e Cunre3 114-ro snementa — Tpuym@p poCCHUICKUX (HU3UKOB-SIACPIIUKOB.
e M3otonsl Bogopoa.

e Hcnonb3oBaHHE paJMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX.

e PeHTreHOBCKOE M3IIy4€HHE U €0 UCIOJIb30BaHUE B TEXHUKE U MEAUIIMHE.
e [lna3zma — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

e AmopdHsbIe BellecTBa B MPUPOJIE, TEXHUKE, OBITY.

IIpakTnueckas padora 9. OcHoBHBIE CBeleHHA 0 cTpoeHnu aToma. Ilepuoanyecknii 3aKoH
u Ilepuoanyeckast cucremMa xumnyeckux daemMenToB /I.U. MenaeneeBa

Teopernyeckas 4acTb
I'aopueasin O.C. EctecTBo3nanue 10 ki.: yueonuk. §1-3 (cTp.5-25) [2]

Bonpocs! Kk npakTHYeCKOMY 3aHATHIO.
Ha 3anaTHN paccMaTpUBarOTCs CIEAYIOUINE BOIPOCHI:
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1. Kak MeHsIMCh IPEACTaBICHUS O CTPOCHUH aToMa ¢ pa3ButueM (puszuku? Mojenu arToMoB
k. Tomcona u 3. Pesepdopna. Iloctynarel bopa. B uem pasHuna Mexmy 3TUMH
MozensamMu?

2. OObsICHUTE, MOYEMY CBOWCTBA PA3IMYHBIX H30TONOB OJHOTO M TOTO € 3JIEMEHTa
UJEHTUYHBI, XOTS X OTHOCUTEJIbHAs aTOMHAs Macca pas3jinyHa.

3. Jlaiite ompeneneHusi MOHATHHA: «AJIEKTPOHHAass O00OJOYKAa aTOMay, <«IHEPreTUYECKUM
YPOBEHB JIEKTPOHAY, «IJIEKTPOHHOE 00J1aK0 (OpOUTAIID )»

4. OObsicHMTE, Kak Ha OCHOBE CBEICHMM O CTPOEHMM aTOMa MOHO OOBSICHUTH
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB I10 NIEPUOJIaM U TpyIIaMm.

5. Ilepeuncnure xumudeckue >meMenTsl U Tadnuisl .M. MenneneeBa, Ha3BaHUsI KOTOPBIX
CBs3aHbI ¢ Poccueil 1 pycCKUMHU yYEHBIMH.

6. [aiite onenky Ileproamueckoro 3akoHa u [leprnoaeckoii CHCTEMBI B UCTOPUN HAYKH.

7. JlokaxxuTe, 4TO MOHATHE «MOHHAS CBSA3b» UMEET OTHOCUTENBHBIN XapaKTep.

8. JlaiiTe onpeneneHus MOHATHI: «KaTHOH», «aHHOH». Ha30BHTe, Ha Kakue TPYIIIBI ACTSITCS
MOHBI ¥ TI0 KaKUM MPU3HAKAM.

9. HazoBuTe OTKPHITHS, B PE3yJbTaTe KOTOPBIX OBLIO JI0Ka3aH-0 CII0KHOE CTPOCHUE aTOMa.

10. )Ku3ub u HayuHas aestenabHocTh [1.J[. IBaHeHKO.

11. JI.I. MenneneeB — pyCCKUN YICHBIM —IHITUKIIOTICNCT.

12. cTopusi OTKPBITHI TaJUTHs, CKaHAUS U TEPMaHUS — XUMUYECKUAX AIEMEHTOB,
CYIIIECTBOBaHUE KOTOPBIX ObLTO Tipencka3ano .M. MenneneeBbim.

13. Iepeuncnure pu3NIecKre CBOWCTBA, XapaKTEPHBIE /ISl BEIIECTB C HOHHBIMHU
KPUCTAITTNYECKUMHU pEeIIeTKaMHU.

IIpakTnyeckas padora 10. Ctpoenue BeiecTna.
Bona. PacTBopbl
TeopeTnyeckasi 4acThb
I'aopuensin O.C. EcrecTBosnanue 11 ki1.: yueoHuxk. §9-13 (cTp.64-90) [2]
Bonpockl K NpakTHYeCKOMY 3aHATHIO.
3apanue #1
CKOJIBKO CYIIECTBYET arperaTHbIX COCTOSIHUM BellecTBa?
1) 2
2)3
3)5
4) 6
3aganue #2

Pacrionoxure coCTOSIHUS Te B 3aBUCUMOCTH OT CKOPOCTH MpOTeKaHus 1uddy3un B HUX.
(ckopeiitiee npotekanue Audpdysuu - 1).

__ Tsepasle Tena
_ Kunkwe Tena
__T'a3o00pa3Hele Tena

3ananue #3
B Monexyre BOJIbI COAEPIKUTCHL. ..

1) 1 atom Boziopoia u 2 aroma Kuciopoaa
2) 1 atom Kuciaopojaa u 2 aToma BoJIopoja
3) 1 atom a3oTa 1 2 aTOMa KMCJIOPO1a
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4) 2 atoma KUCJIOpOoJa U 2 aToMa BOJIopoja

3ananue #4
BriOepeTe BepHBIE YTBEPKICHHS

__ Cxopocth mud(dy3un yBeTUIHBACTCS C YBEIMICHHEM TEMIIEPATYPHI

__ Cxopoctb muddy3un B KUAKOCTAX OOJIBIIE, 4eM CKOPOCTh MU GY3UH B razax
__ Juddys3us HE MOKET MPOTEKATh B TBEP/BIX TEIAX

__ SBnenne nuddy3un MOATBEPKIACT TO, UYTO BCE TEJIA COCTOST U3 YACTHI]

3ananue #5
ConocTaBbTe COCTOSHUS BEIIECTBA C XapaKTEPHBIMU JJIs1 HUX PACCTOSTHUSAMH MEKITY

MOJIEKYJIaMH

1) PaccTostHre MeHbIIIe pa3MepoB MOJIEKYJT
2) PaccTostHue HaMHOTO OOJIBIIIE Pa3MEPOB MOJIEKYJT
3) PaccTosiHME CpaBHUMO € pazMepaMu MOJIEKYIT

___Teepnoe
__ XKunkoe
__T'azoo0pazHoe

3aganue #6
Uto Takoe OpOYHOBCKOE IBMKEHKE?

1) D10 ABMKEHUE B3BEIIEHHBIX YACTHI] B )KUJIKOCTH
2) D10 GecropsA0YHOE IBIKEHHUE YaCTHIT

3) DT0 HampaBJIEHHBIN OTOK YaCTHII

4) IIpaBUIBHOTO OTBETA HET

3ananue #7
SIBneHne cMauyuBaHUS MPOUCXOIUT. ..

1) Becerna npu B3auMo1eiCTBUH JKHIKOCTH U TBEPAOTO Tela

2) MHoraa npu B3aUMOJCHCTBUY KUAKOCTEH

3) Ecnu B3anMHOE NpUTSHKEHHE MEXAY MOJIEKYIaMU KHJIKOCTH cllabee, 4eM B3auMHOe
MPUTSKEHHUE MEXTy MOJIEKYJIaMH KUJKOCTH U TBEPJIOTO Tela

4) Ecnu B3auMHOE IPUTSHKEHUE MEK]Ty MOJIEKYJIAMH KUIKOCTH CUJIbHEE, YeM B3aUMHOE
MPUTSKEHHUE MEXTy MOJIEKYJIaMH KUJIKOCTH U TBEPJIOTO Tela

3ananue #8
HazoBute Menpuaiiinyro 4acTUIy BEIIECTBA, COXPAHSIONIYIO CBOMCTBA ATOTO BELIECTBA

1) Monekyna
2) Atom
3) bpoyHoBckas yacTuna

3ananue #9
BriGepeTe BepHbIE YTBEPKICHUS

__ ATOMBI, U3 KOTOPBIX COCTOUT BEIIECTBO ONPEACIAIOT CBOMCTBA JAaHHOIO BELIECTBA
__ B mr000m BeriecTBe MEXYy YaCTULIAMH CYLLIECTBYIOT POMEXYTKU
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_ IlpomexxyTku MeX1y 4acTULIAMU T'a3a JIETKO YMEHBIIUTh
B xuakocTsax MOJIEKyIIbl HE IEPEMENIatoTCs, @ TOJIBKO KOJIEOII0TC s

3ananue #10

MOJIGKy.]II)I OJHOT'O U TOI'O K€ BCIICCTBA...

1) MoryT OBITh pa3THUYHBI B 3aBUCUMOCTH OT arperaTHOrO COCTOSIHUS
2) UcnbIThIBalOT B3aMMHOE IPUTSIKEHHE

3) UcnpIThIBaIOT B3aUMHOE OTTAJIKUBAHKE

4) IlepemeriaroTcs BO BCEX TEJIaX OJJUHAKOBO

1) (1 6.) BepHbie oTBeTHI:
2) (1 6.) BepHbie oTBETHI:

3;
2;
1.

3) (1 6.) BepHbie OTBETHI:
4) (1 6.) BepHbie OTBETHI:

Ha;
Her;
Her;

Ha;

5) (1 6.) Bepabie OTBETHI:

3;
1;
2.

6) (1 6.) BepHbic OTBETHI:
7) (1 6.) BepHbi€c OTBETHI:
8) (1 6.) BepHbie OTBETHI:
9) (1 6.) BepHbie OTBETHI:

Her;
Ha;
Ha;
Her;

2;

OT1BeTBI:

10) (1 6.) Bepublie oTBeTHI: 2; 3.

IIpakTuyeckas padora 11. Yriaesogopoabl. ’Kuakue Bemecrsa. Heprn

Teopernveckasi 4acThb

TI'adopuensin O.C. EcrecTBo3nanue 10 ki1.: yueoHuk. §7,8 (cTp.49-56) [2]

Bonpochl K IPaKTHYeCKOMY 3aHATHIO.

Ha 3anstun paccMaTpruBarOTCA CIICAYIOLIHUE BOIIPOCHI:

1. Hazosure HCEKOTOPBIC OTJINYUTCIILHBIC OCO6€HHOCTI/I, XapaKTCpHbIC JIsI CTPOCHUSA
aTOMOB MCTaJIJIOB.

2. OG’LHCHI/ITC, KaK 0COOCHHOCTH CTPOCHUA MCETAJJIOB —IIPOCTHIX BCIICCTB CKA3bIBAKOTCA
Ha UX (bI/IBI/I‘-ICCKI/IX CBOﬁCTBaX, MNEepeUUCIUTC OCHOBHLIC CBOICTBa METAJIJIOB.

3. OX&paKTepI/BYI‘/’ITC TAKCIIBIC W JICTKUC MCTAJJIbl, JICTKOIIJIABKUC U TYI'OILJIABKHUEC,
Ha30BHTE OCHOBHBIC 00JIACTH UX MMPUMCHCHUA.

4, OHpe,I[eJ'II/ITC, YCM OTIIMYAOTCA NMPCACIILHBIC YITICPOAbI OT HCIIPCACIIbHBIX.
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AR A

7.

8.

OOBsicHUTE, B Ye€M MPEUMYIIECTBO ra3000pa3HOTO TOILIMBA MEpel IPYTMMH BUIAAMH
TOILJIMBA.

[Iepeunciure XUMHUYECKHME CBOWCTBA METaHA, KOTOPBIE JIEKAaT B OCHOBE €ro
MIPUMEHEHHUS], OTBET IPOUILTIOCTPUPYHUTE YPABHEHUSAMHU COOTBETCTBYIOIINX PEAKIIHM.
OOBsicHUTE, HA KAKUX CBOMCTBaX HE()TH OCHOBAHA €€ TEPEroHKa M KaK HCIOJIB3YIOT
HE(PTETPOTYKTHI.

JlaiiTe cpaBHUTEIIBHYIO XapaKTEPUCTUKY MPOIIECCOB PEKTU(UKAIIMH U KPEKUHTA.

9. [laiiTe onmpeaeneHusl METATIMYECKOM CBSI3U, OOBSACHUTE, YTO U3 CE0sl MPEACTABISAIOT

ATOM-UOHBI M KaKyl0 pOJib OHH HUTPAOT B MCXAaHU3MC O6pa3OBaHI/I$[ XAMHUYCCKOM
CBsI3H.

10. buora3s, ero mpou3BOJICTBO U PHMEHEHHE.
11. Posib Poccuu B MupOBO# JOOBIUE U TPAHCTIOPTUPOBKE Ta3a.
12. Pons HE(pTH B pa3BUTHH YEJIOBEUECKON IIMBIITU3AIIHH.

13.

IpakTuueckas padora 12. [loammepsl. Cmecu BemmecTB, HX cOCTaB U CIOCOOBI pa3ieieHUs

TeopeTnyeckas 4acTb
§12-15 (ctp.83-114) [2]
3ananue.

Ha 3anstun paccMaTpruBarOTCA CICAYIOIMIUE BOIIPOCHI:

1.
2.

~No

10.
11.
12.
13.

Knaccuguimpyiite cMecu 1o coctaBy M MO arperaTHoMy COCTOSHUIO.

Bripasute kommuecTBeHHO (B IMdpax) cOCTaB Ta30BOM CMECH, a TaKKe COCTaB
KUJKUX U TBEPJIBIX CMECEH.

HazoBure crocoOsl pa3ieneHus Ta30BbIX, TBEPIABIX U KUAKUX cMecel U 00BSCHUTE, B
YeM HX CYIIHOCTb.

Chopmynupyiite, yTO Takoe IUCHEPCHOHHAsl CHUCTEMa, MAUCIIEPCHOHHAs Cpena,
TucriepcroHHas dasa.

[IpuBeaute kmaccUPUKAIUIO Telell Mo TpynnaM U OOBICHHUTE, YeM OMpeelseTcs
CPOK FOJTHOCTH KOCMETHYECKUX, METUIIUHCKUX U MUIIEBBIX TeJIeH.

OO0bsAcHUTE, UTO TaKOE KOAryJsilus, CHHTES.

Jaiite onpenenenre ayIOTPONUU U HA30BUTE MPUUUHBI 3TOTO SIBICHUS.
[Ipoananuzupyiite peakiuu COCTMHEHUS U Pa3NIOKEHUs, HAWIUTE, YTO OOIIEro y HUX
C 9K30TOPMHUYECKUMHU U SHAOTEPMUYECKUMU PEAKLIUIMH.

OpakIHoOHHas IEPEeroHKa KUAKOTO BO3AyXa.

OO6nacTy mpUMEHEHUs IUCTUIIUPOBAHHOMN BO/IBI.

Jlatekc u u3Aenus U3 Hero.

CycneH3uu ¥ SMyJIbCUH B OBITY.

XUMUS U AIXUMUSL.

IIpakTnuyeckas padora 13. MeTaibl 1 HeMeTAJLIbI

Teopernyeckas 4acTb
I'a6puensin O.C. EcrectBo3nanue 11 ki1.: yueOHuK. §5 (ctp.11) [2]

Bonpochl K IPaKTHYeCKOMY 3aHATHIO.

Mertaii, BBI3BIBAIONIUHN JIUXOPAAKY. (30JI0TO)

ATOM, NTUIIEHHBIN BCEX IEKTPOHOB. (SA1po)

Campblii pacpocTpaHEHHBIN ANIeMEHT B 3eMHO# Kope.(Kucnopo)
Kakoii kamenp nckanu anxumuku? (Ounocodckuii)
Menpbuaiiniasi XMAMUYECKH HeaenuMas yactuna. (ATom)
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10.

11.
12.
13.

14.
15.
16.
17.
18.

19.

20.
21.

22.
23.
24,
25.
26.
27.
28.

29.

Merani, KOTOPBIN UCTIONB3YIOT CIIYKUTEIU HEPKBU JIJIsl IOJIYYEHUS «CBSITOM BOJBIY.
(Cepebpo)

I'a3 sx€nTO — 3€N1E€HOrO LBETA C PE3KUM YIYHUIMBBIM 3allaxOM, IIOYTH B 2,5 pa3a TsDKelee
BO3ayxa. (Xiop)

Oxkcun Bojiopona. (Bona)

Camoe pacripoctpan€HHOE BemiecTBo Ha 3emie. (Bona)

@®paHIy3CKUI XUMHUK, KOTOPBII 3KCIIEpUMEHTAIBHO JI0Ka3all COCTaB Bo3ayxa. (A.
JlaBya3be)

Camblil pacpocTpaHEHHBIN XMMUYECKUN 31eMeHT Bo Beenennoil.(Bogopon)

Camblit nérkuii ras. (Bonopon)

Cucrema, cocTosiias U3 IByX U 0oJiee BEIIECTB, HE BCTYNAIOUINX B XMMHUECKOE
B3auMozeiicTeue. (Cmech)

[Ipu Ilerpe I Bpyuyanace Menaip 3a nbstHCTBO. M3 yero ona Obina cienana?(M3 uyryna)

Camplit nérkuit metani. (JIntuit)

Camblit Tspkénbiit MeTai. (Ocmuil)

W3 xakoro cryiaBa OTIUTH 3HAMEHUTBIE Iaph — KOJIOKOJI U IIaphb — MylIKa B MOCKOBCKOM
Kpemne? (3 Gpon3bI)

Cmech 3 00bEMOB KOHIIEHTPUPOBAHHOMW COJITHOW KHCJIOTHI U 1 00bEMa
KOHLIEHTPUPOBAHHOM a30THOM KuCIOTHI. («Llapckas Boskay)

C rmy0oko# ApEeBHOCTU W3BECTHA 5.

Kemunto 6ora Bynkana mpo3Baii He 3psi.

S xenTa, HEMIPO3payHa, TBEPA,

B HeckoJbKHX aUIOTPONHBIX MOIU(DUKALIUAX
Bcerpetuns Mens.

(Cepa)

Texnunueckoe Ha3zBaHue ruapokapOonarta HaTpusl. ([IuTbeBas cona, AByyTIIEKHCIAs COA)

Hayxka o mpoMbIIIJIEHHBIX CITOcO0axX MOJIy4eHUS] METAJIIOB U3 MPUPOJHOTO CHIPBSI.
(Metammyprust)

N3BecTHbIN XuMuK 1 koMiio3utop. Hamucan onepy «Kuszs Uropey».(A. I1. Bopoaun)

C kako¥# IJIaHeTOU CBSA3bIBAIM HamM npeaku xene3o? (C Mapcom)

buonoruueckue karanuzaTtopsl 0eKoBOM MpUpobl. (DepMeHTHI)

Benukuit pycckuii y4€HBIN — SHIUKIIONICIUCT, IEPBBIA pycckuil akageMuk.(M. B.
JlomoHOCOB)

Baxkneiimas cosb, U3 KOTOPOl MHOTOUYHCIIEHHBIE MOPCKUE )KHUBOTHBIE (MOJUTIOCKH, PaKH,
MPOCTEHIINE) CTPOST MOKPOBBI CBOETO TeJa — Pa3HOOOpa3HbIe 1Mo (HopMe, MHOTOI[BETHBIE T10
okpacke pakoBuHBI. (KapOoHaT KabIms)

C kakum metayuioM Hamu npenku cBsi3piBanu Counnie? (C 30510TOM)

OcHoBatenp siTpoxuMuu B 16 Beke. 3ameuatenbHbli Bpad. Ero uaeu cnocod6ctBoBanu
obicTpoMy pa3Butuio papmakonoruu. (Ilapamensc)

Kakyro KHCIIOTY BBILAETSIOT TOJI0Ka0epHbIe (MOPCKUE MOJUTFOCKH ), 3AIIUIIAsICH?
(Cepnyto KHCHOTY)

Ilpakmuueckan paboma 14
I'eneruka yenoBexka. Pu3uka yesoBeka. XMMuUs YeJI0BeKa.
Teopernyeckas 4acTb
I'abpuensu O.C. EcrectBo3nanue 10 ki.: yueonuk. §17 (ctp.121-125),
Bonpochkl k IpakTHYECKOMY 3aHSATHIO.
Ha 3aHsTHH paccMaTpuBarOTCS CIIEIYIOINE BOTIPOCHI:
1. Oxapakrepu3yiTe YeloBeKa Kak OMOCOIHAILHOE CYIIECTBO.
2. Ha3zoBuTe METO/bI M3yUCHUS TEHETHKH YEIIOBEKA.
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3. OObsicHHUTE, B YeM CYTh MEKIYyHAPOJTHOTO MPOEKTa «[ €HOM YelnoBeKa» M KAKOBBI €TI0
pe3yJbTaThI.

UYTo ecTh YeIOBEK C TOUKU 3pEHHUs (PU3UKH.

OxapakTepu3yiTe pojib BOJbI B AKU3HEIEATEILHOCTH OPraHu3Ma YeJIOBEKa.
YenoBekooOpa3Hbie 00€3bsIHBIL

AHTpPOTIOJIOTHS — HAyKa O TIPOUCXOXKIECHUHU U HBOJIIOIIMH YEJIOBEKA.

I'. MeHnnenp — OCHOBOTIOJIOKHHUK YUYEHHS O HACIEACTBEHHOCTH.

[IBeTOBOE 3peHHE Y )KUBOTHBIX.

10 XUMHYECKHUE DIIEMEHTEI B Opra"HmusmMe 4€JIOBCKa U )KMBOTHBLIX.

©ooNo A

Ilpakmuueckasa paboma 15
Buramunbl. I'opMoOHBI.
Teopernyeckas 4acTb
I'aopuensia O.C. EcrectBo3nanue 10 ki1.: yueOHuk. §27-28 (ctp.199-218) [2]
Bonpocs! 1 3a1aHusl K IPAKTHYECKOMY 3aHATHIO
3ananue 1

TecTupoBanue no reMe: «BUTaMUHBI, TOPMOHBI, JIEKAPCTBA)
1. Kak Ha3bIBaeTcs 3a00/1eBaHKe, CBAA3AHHOE C YPe3MEPHBIM H30LITKOM BUTAMHHOB B
nume?
a) aBUTAMHUHO3 0) TUIIEPBUTAMUHO3 B) TUTIOBUTAMUHO3

2. JTOT BUTAMUH peryJiupyeT BcacblBaHHe U3 KMIIEYHUKA coJleil kaabuusa u ¢pochopa u
CIOCOOCTBYET OTJIOKEHUIO UX B KOCTAX, YTO NPHUIaeT UM NPOYHOCTH, CTUMYJIHPYET POCT
opranusma. /lepuuut ero NpuBOAUT K PAXUTY, IPU KOTOPOM HApyllaeTcs KalblHeBO-
dochopHbIii 00MeH, pa3MAT4aAIOTCH KOCTH, HAPYIIAETCHA NMpope3biBaHue 3y00B U
3a/epKUBaeTCsl OKOCTeHEeHNe POJHNYKOB Y MAJIeHbKHX JIeTeill.

a) ButamuH A 0) Butamut C B) ButamuH D r) Butamun K

3. Ucrounuk Butamuna C ...
a) CmopomHa 6) MopkoBb B) OTpyOu 1) Mopckre BoIOpOCIn

4. 'opMOHBI MOT'YT NIPOAYUUPOBATHCS:
a) TIOJDKETYJIOYHOM JKeJIe301 0) )KEeITyIKOM B) TICYCHBIO T') CepIieM

5. HenocraTok iioa B Oprann3Me NpPUBOAUT K 32001€eBAHUIO HIUTOBUIHOM KeJjie3bl, IPH
ITOM HApPyLIAeTcsi BLIPAa0OTKA rOPMOHA:
a) aJipeHaIMHa 0) TECTOCTEPOHA B) THPOKCHHA T') COMATOTPOIIMHA

6. Kakasi rpynmna jiekapcTB NpUMEHSeTCH JJIs1 CHUKeHUs1 00J1eBbIX OLLYIICH Hii:
a) aHTUOMOTUKH 0) AaHTUTTUPETUKH B) AHTUCENITUKU T') aHATbI€TUKU

7. JHAOKPHHHBIE JKeJie3bl (BHYTPeHHeH CeKpelun) BbIPa0daThbIBalOT 0M0I0THYEeCKH
AKTHBHbIC BelleCTBA:

TOPMOHBI 2) BUTAMUHBI
3) dbepMmeHTHI 4)BCe MEpEeYrCICHHOE

8.0uenb Masibie KOJIMY€CTBA TOPMOHOB, BbI3bIBAKOIINE BECHbMA 3HAYNTEIbHbIE H3MEHEeHH s
B pa0oTe OPraHoB U TKaHel, XapaKkTepu3yer

1) BBICOKYIO (DM3HOJOTHYECKYIO aKTUBHOCTh

2)AMCTAaHIIMOHHOE JICHCTBUE

3)0bICTpOE pa3pylIeHne B TKaHIX
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4)HenpepbIBHOE MPOIYIIUPOBAHKE

9.I'opMOHBI —aipeHATIHH, HOPAJAPEHAJIHH BbIPA0ATHIBAIOTCSA
1) HaaMmoYeuHUKaMu 2)MOJIKEITYIOUHOH sKeJIe301
3)MTOBUIHOM *Kene3o0i 4)runodusom

10. YkaxkuTe BelecTBo, He siBJIsIONIEeeC TOPMOHOM:
1) nncynuH 2) aapeHanuH 3) TpUHOATUPOHUH 4) TPUIICUH

11. Buramun C
1) Butamun pocta
ButamuH, npu OTCYTCTBUM KOTOPOTO BO3ZHUKAET KypHHAsl CIICIIOTA
[IepBblii 13 BUTAMUHOB, CTaBIIMN U3BECTHBIM HAYKE
PaxuT BO3HMKaET y neTel Ipu OTCYTCTBUU BUTAMHHA
ButamuH, 0TCyTCTBHE KOTOPOTO BBI3BIBAET LINHTY
Butamun pazMHOXeHUSA

12.Cnioco0HOCTH peryJimpoBaTh padoTy OpraHoB, yIaJeHHbIX OT KeJjie3, BbipadaTbiBaeMble

3TH FOPMOHBI, XapaAKTePU3YIOT UX
1)upe3BbIuaiiHO aKTUBHYIO (PU3HOJOTHYECKYIO aKTHBHOCTh
2)IUCTAHIIMOHHOE JIEHCTBUE

3)0OBICTpOE pa3pyllieHue B TKaHIX

4)HenpepbIBHOE IPOIYLIUPOBAHUE

13. Beceasimuii ra3 NO> no ¢pusznosioruyeckomy aeicTBHIO
1) aHanmpreTuk 2) aHTUCENTHK 3) aHECTETUK 4) aTUITUPETHK

14. Ilunra, paxuT, KypUHas cJIenoTa — Ha3BaHus 00Jie3Hel, BbI3BAHHBIX
1) HegOCTATOYHBIM WJIM U30BITOYHBIM MOCTYIICHUEM B KPOBb TOPMOHOB

2) aBUTaMHUHO3aMU

3) oTcyrcTBHEM (hEPMEHTOB

4) MUKPOOpraHu3MaMH

15. TepMUH «BUTAMHMH» OTPAKaeT NEePBOHAYAIbHOE OIINO0YHOE NPEJACTABICHUE O TOM,
YTO BCe MOJ00HBIC BEIIECTBA COAEPKAT JIEMEHT
H2)N3)0O4)C
16. Buramuun E
Buramun pocra
BurtamuH, npu 0TCYTCTBUM KOTOPOTO BO3HUKAET KypUHas CJIENOTa
IlepBelii U3 BUTAMHUHOB, CTaBIIUI U3BECTHBIM HayKe
Paxut BOo3HMKaET y eTeil pu OTCYTCTBMM BUTAMMHA
BuramuH, 0TCyTCTBHE KOTOPOTO BBI3BIBAET LIUHTY
BuramuH pazmMHOKeHUS
17. Ykaxure BelecTso, He SBJISIOIICeCs TOPMOHOM:
1) nencun 2) agpeHanud 3) TpUHOATUPOHUH 4) UHCYIHH

18. 300, paxut, uMHra — Ha3BaHusi 00J1€3HU, BLI3BAHHBIX

1) Bupycamu, OakTepusiMu, rpuOKamMu

2) aBUTAaMUHO3aMHU

3) orcyTcTBHEM (DEPMEHTOB

4) HEe1OCTATOYHBIM HJIM U30BITOUHBIM MOCTYIUIEHUEM B KPOBb TOPMOHOB
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19. ’KaponoHukawime cpeacTBa OTHOCATCH K
1) aHanbreTUKaM

AHCCTCTUKaAM
ATUIIUPCTUKaAM
AHTHUCCIITUKU

20. O6ecneunBaeT ycBOEHHUE IVTIOKO3bI B OPraHu3Me, IOHMKAET co/iep:KaHue IJII0K03bI B
KPOBH - 3TO TOPMOH 1)asib10CTEpOH 2)apeHaanH 3)TUPOKCUH 4)UHCYINH

21. T'opMOHBI TPUHOATHPOHUH U THPOKCHH BHIPadaTHIBAIOTCH B
1)xope HaIMOYEYHUKOB 2)I0/LKENYIOUHOM jKeme3e
2)IMUTOBUIHOM kerne3e 3)runoduse

22. brosoru4yecku akTUBHbIE BelIeCTBA - 3TO:
1) ropMOHBI 2) BUTAMHUHBI
3) pepmenTHI 4) Bce MEpEeUnCICHHOE

IIpakTHyeckasi padora 16. Xumus v xu3Hb. 'eHeTHKa U XUMHS YeJIOBEKA

TeopeTnyeckas 4acTb
I'abpuensu O.C. EctectBo3nanue 10 ki1.: yueouuk. §17 (ctp.121-125),
Bonpochl K IPaKTHYECKOMY 3aHATHIO.

Ha 3anstun paccMaTpruBarOTCA CICAYOIIUE BOIIPOCHI:

1.
2.

w

RBOoo~N G A

0.

OxapakTepu3yiTe uyeaoBeKka Kak OMOCOIMAIBHOE CYIIECTBO.

Ha3zoBute MeTOIbI H3y4YeHUS TCHETHKH YEIIOBEKA.

OOmbsicHHUTE, B YEM CYTh MEXKIYHApOJHOTO MpoekTa «['€HOM YeloBEeKa» M KaKOBBI €ro
pe3yabTATHI.

UTo ecTh YeIOBEK C TOUKU 3PCHUS (HU3UKH.

Oxapaktepu3yiTe poJib BOJBI B )KU3HEICITEIIPHOCTH OPTaHU3Ma YEIIOBEKA.
UYenoBekooOpasHbie 00€3bsHEI.

AHTPOTIONIOTHS — HAyKa O MPOUCXOKICHUN M SBOJIIOIIUH YEIIOBEKA.

I'. MeHienb — OCHOBOIIOJIOKHHUK YYCHUS O HACIICICTBEHHOCTH.

L[BeTOBOE 3pEeHUE Y KUBOTHBIX.

XUMHUYECKUE FJIEMEHTHI B OPraHU3Me YEIIOBEKA M KHUBOTHBIX.

IIpakTnyeckas padora 17. @usuka 4yejaoBeKa
Teopernveckasi 4acThb
I'a6puesnsia O.C. EcrectBo3nanue 10 ki1.: yueonuk. §27-28 (ctp.199-218) [2]
Bonpocel 1 3a1aHAs K MPAKTHYECKOMY 3aHSITHIO
ChopmynupyiiTe IEpBBIi U BTOPOii 3aKOHBI TEPMOIHHAMHKH.
OObBsICHUTE, OUYKH C KAKUMHU JTHONTPHSIMU HOCST MPH OJU30PYKOCTH U TIPH
JaTbHO30PKOCTH.
Temsr a1t pepeparon
YTo eCcTh YeIOBEK C TOUKH 3peHuUs GU3HUKH (OCHOBHBIE TTAPAMETPHI IS OPraHOB, CUCTEM,
TKaHel Teja YeIoBeKa).
DJIeKTPUYECKUE U aKYCTHYECKHUE SIBJICHUS TP paboTe Ceplia.

Ilpakmuueckan paboma 18
Xumusn 6 ovimy
Teopernyeckas 4acTb
3. Taopuensu O.C. EcrectBo3nanue 10 ki1.: yueOHuk. §36 (ctp.298-302) [2]
Bonpocekl k IpakTHYECKOMY 3aHSATHIO

22



4.

9.

10.

11.

1. CoBpeMeHHas KapTHHA COLMAIbHOIO MUPA:

1. ocHOBaHa Ha KJIaCCUYECKOH Mapajurme COUalbHOIO 3HAaHUS

2. OCMBICITUBAET UCTOPUUYECKHI MTPOIIECC B €T0 €MHCTBE U 00IIel HApaBIEHHOCTH
a) ToJIbKO 1

0) ToNBKO 2

B) 00a BEpHBI

') HET BEPHOTO OTBETA

2. BepHo 51, 4TO COTJIACHO CUHEPTETUKE, PEAIbHOCTD MOUNHSAETCS:

1. IeTepMUHUCTUYECKUM 3aKOHAM

2. abCOJIFOTHOM CITy4aitHOCTH

a) TOJbKO 1

0) TOIBKO 2

B) 00a BEpHBI

I') et BepHOTO OTBETA

3. 1o muenuto IlnaToHa, B kauecTBe MEPBONPUUYNHBI MUPA BBICTYIIA€T TBOPELL:

a) [Tupypr

6) Kaunpypr

B) emuypr

4. CuHepreTuka:

1. cTpOUT MO/IeTb, O3BOJIAIONLYIO MATEMAaTUYECKH ONUCATh U TEOPETUYECKHU MOHATH
MIPOLIECCHI B CUCTEMAX

2. TOKa3bIBAET IPAHULIbI IEHCTBUS 3aKOHOB 3BOJIFOLIMH

a) TOJBKO 1

0) TONBKO 2

B) 00a BEpHBI

T') HET BEPHOTO OTBETA

5. CenoB B cratbe «HPpOPMAIIMOHHO-3HTPOTIMIHBIE CBOMCTBA COIMAIBHBIX CUCTEM)
MIPUXOJUT K BBIBOJY, YTO SHTPOMNUITHAS Mepa B COLMANBHBIX CUCTEMaX CBA3aHa C MEpOil:
a) TeXHOKpaTU3aluu

0) aKTUBU3AIUU

B) OIOpOKpaTU3AINH

6. BepHo 11, 4TO, COrIaCHO JAPEBHErPEUYECKO KOCMOTOHHHU:

1. xaoc mpecTaBiIseT EPBOBEIIECTBO, U3 KOTOPOTO BO3HUK MUP KaK YHOPSI0UEHHBIH
KOCMOC

2. KOCMOC He UMeeT Hauana

a) TOJBKO 1

0) ToBKO 2

B) 00a BEpHBI

') HET BEPHOTO OTBETA

7. CooOpa3Ho xapakTepy TeX CBsI3€i, KOTOPbIE CO3JAI0T BHYTPEHHIOKO «COTUAAPHOCTH
COLIMANIBHOM cuCTeMBI, J[FopKreiiM pa3nudaeT cieyronue TUIbl OOIIeCTB:

a) MIJIUTApU3HPOBAHHbBIE U THOEpaATbHbBIE

0) ToTamuTapHbIE U UHAYCTpUATIbHBIC

B) IPUMHUTHBHBIE U COBPEMEHHBIE

8. CornacHo Teopun KyHna:

1. mapagurma ecTb HEUTO HEU3MEHHOE

2. (hoopMupoBaHHEe U pa3BUTHE 3HAHUH OCYILECTBIISETCS B ONPECICHHOM IPOCTPAHCTBE
MIPEANOCHIIOK

a) TOJbKO 1

0) TOIBKO 2

B) 00a BEpHbI

I') HET BEPHOTO OTBETA
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12.9. YxioHeHne oT BEIOOpa HOBOTO MYTH PAa3BUTHUS B KPU3UCHOW CUTYallUU PUBOJUT K:
a) KO3BOJIIOIIUHU
0) craOuiIn3auu
B) perpeccy
13. 10. Cornacno K.Ilommepy, B mpo1iecce 00CYXKIeHUS HAYYHBIX IPOOJIEM ONITOHEHTHI:
1. “IIyT BO3MOXHYIO (pasibCU(UKAIINI0 OTCTAUBAEMbIX UMU YTBEPKICHUM
2. TOJIKHBI IepeyOeIUTh IpYT Ipyra
a) TOJbKO 1
0) TONBKO 2
B) 00a BEpHBI
') HET BEPHOTO OTBETA
14.11. Ucruna:
a) HEOT/IeTIMMa OT U/1€ajI0B KpacoThl +
0) UHTYUTUBHO TIOCTIKMMA
B) HAIOJIHEHA IMYHOCTHBIM CMBICTIOM

IIpakTHyeckast padora 19. buoJioruss — cOBOKYNHOCTH HAYK 0 KMBOii nmpupoae. Meroasbl
HAYYHOI'0 IO3HAHMS
B OMos10rumn

Teopem uueckasn uacmo

Hayxka o »xuBo# mpupojie Ha3bIBaeTCsl OMOJIOTHEH (OT Iped. OMOC — KU3HB U JIOTOC — yUCHUE).
CaM TepMHH «0M010THsD> OB BBEJCH B HAYYHBIN 00MXO0] (PpaHIy3CKUM €CTECTBOUCIIBITATENIEM
u 3BoJironnonucToM JKanom batucrom Jlamapkom B 1802 T.

PackppiTe 00IIKMX CBOWMCTB KMBBIX OPraHU3MOB M OOBSICHEHHE MPUYMH UX MHOT000pa3us,
BBISIBJICHHE CBSI3ed MEXAYy MX CTPOCHHEM U YCIOBHUSMHU OKpY)KaIOLIeH Cpeabl OTHOCITCS K
OCHOBHBIM 331a4yaM OUOJIOTHH.

Baxxnoe mecto B 3T0il HayKe 3aHUMAIOT BOIIPOCHI BOZHUKHOBEHUS )KM3HU Ha 3eMiie U 3aKOHBI
€€ pa3BUTHSL.

J1y1g ’KuBOM MpUPOJIBI XapaKTEepHO HeoObIuaiiHoe pazHooOpaszue Gopm. B Hacrosiiee Bpems
00HapyxeHo u onucado npuMepHo S00 ThIC. BUIOB pacTeHuid, 0osee 1,5 MIH BUJIOB KUBOTHBIX,
COTHHM ThICAY BHJIOB TpuOOB, Oosee 3 ThIC. BUJOB pa3HOOOpa3HbIX OakTepuil U 1 ThIC. BUPYCOB.
Yucno enie He ONMKUCAHHBIX BUJOB OLIEHUBAETCS B 1—2 MIIH.

Bce a0 MHOr0OOOpa3ue opraHu3MoB M3y4aeTcss KOMILIEKCOM OMOJIOTMYECKUX JUCIMILIUH.
CoBpeMeHHYI0 OHOJIOTHIO, U3YYaIOUIyI0 >KHBYI) MHPHUPOAY Kak 0co0yio ¢GopMy ABMKEHHUS
MaTepuH, MOXKHO Pa3IEiINTh HA OTACIbHBIC AUCHUIUIMHBL [loaX0Abl K ATOMY AENEHUI0 MOTYT
OBITH PA3HOOOPA3HBIMH.

[Ipenmerom u3ydeHust OMOIOTHS SBJISFOTCS IPOSIBICHUS KU3HU:

- )KUBBIE OPraHu3Mbl (OaKTEepHH, pacTeHUs, TPUOBI, )KUBOTHBIE), UX CTPOCHUE U (PYHKIIHUH,

- MPOUCXOXKJICHUE U PA3BUTHUE JKHUBBIX OPraHU3MOB,

- 3aKOHOMEPHOCTHU HaclleJIOBaHUSI TPU3HAKOB,

- B3aUMOOTHOIIIEHUS )KUBBIX OPTaHU3MOB JAPYT C IPYTOM U CO CPeIoil OOMTaHHUS.

Meto b1 U3y4eHust OMOJIOTUN

MeTto — 3T0 croco0 HAyYHOTO TIO3HAHUS IEHCTBUTEILHOCTH.

Habmronenust — BocnpusiTie 00bEKTOB U MPOIIECCOB C IIENIbI0 OCO3HAHUS €T0 CBOMCTB;

OnucatensHbIi — COOUpaHUe U ONMCaHUE (PaKTOB;

CpaBHUTENBHBIN — COMOCTABICHNE OPTAaHU3MOB U UX YacTel, HaX0XJICHHE YepT CXOACTBA
U pa3uyus;

HcTtopuueckuii — BISICHEHHE 3aKOHOMEPHOCTEH MOSBICHUS U Pa3BUTHUSI OPTAaHU3MOB;

5. DKCIEpUMEHT — U3yUeHUE SIBJICHUI B TOYHO YCTAHOBIEHHBIX YCIOBHSIX;
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6. MonenupoBaHue — U3y4eHHE NpoIllecca WM SBICHHS 4Yepe3 €ro BOCIPOU3BEIICHHE B
BU/JIC MO/JICIIH.

OyHJaMEHTAIbHBIE CBOKMCTBA )KUBOTO

CamoBocnpon3BeieHHe — 00pa3oBaHME HOBBIX MOJIEKYI W CTPYKTYp Ha OCHOBE
nHpopmanuy, 3anoxxeHHon B JJHK.

Camoperynsmusi — CrocoOHOCTh TMOJICPKUBATh TOMEOCTa3 — MOCTOSIHCTBO BHYTPEHHEH
Cpeabl OpraHu3ma.

CamM000HOBIIEHHE — CBSI3aHO CO CIIOCOOHOCTHIO OPraHU3MOB K pereHepanuu

Bomnpocs! k npakTHYeCKOMY 3aHATHIO
HazoBute 00beKT n3yueHus OMOJIOTHU — KUBAsI PUPOJIA.
[lepeuncnure nmpu3HaKky KUBBIX OPraHU3MOB U UX MHOTOOOpasue.
YpoBHEBast OpraHu3ays KUBOK IPUPOIBI U IBOJFOLUS.
KaKHe Bbl 3Ha€TE METO/Ibl TO3HAHMS )KUBOM MPUPOIBI?
HazosuTte o01ue 3akOHOMEPHOCTH OUOJIOTHH.
KakoBa poiib 6uonoruu B popMHUpoBaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI
MHpa U IPAKTUYECKON AEATEIBHOCTH JIFOIECH?
7. Kakoe 3HaueHue OMOJIOTHUN TIPH OCBOCHUH TTPOdeccuii?

ok wnE

IIpakTuyeckas padora 20. Kierka. Opranusm
TeopeTnyeckas 4acTb
Tumns! Gecrionoro pazMHOKEHUS

Jlenenue. JleneHneM pa3MHOXKAIOTCS OJHOKIETOYHBbIE OPraHU3MBL: Kaxkaas o0coOb
JIeNIUTCS. Ha JIBe WM OoJiblliee YMCIO JOYEPHHUX KIETOK, UACHTUYHBIX POAUTEIHCKOM KIIETKE.
Henenuto knetku npeamectsyer perukanus JHK, a y sykapuor - takxe aeneHue sijapa. B
OOJBIIMHCTBE CIy4aeB IMPOUCXOIUT OHHApHOE [eJeHHe, NPU KOTOPOM OOpa3yloTcs JBe
WJCHTUYHBIE JlI0YepHUE KJIeTKU. Tak jensTcs OakTepuu, MHOTHE mpocrteimue (ameba,
rapamernys), OJHOKJIETOYHbIE BOJOPOCIH.

[Ipu Takom neneHuu Bejend 3a PSIOM JENIEHUH KIETOYHOTO SApa MPOUCXOIUT JAeTICHHE
caMOil KJIETKM Ha MHOKECTBO JI0YepHUX KJeTok. Halmromaercs y CIOPOBHUKOB - TPYIIIbI
npocreiimnx. Craaus, Ha KOTOPOM NPOUCXOJUT MHOKECTBEHHOE JCJICHHE, Ha3bIBAaeTCsA
IIM30HTOM, a caM 3TOT MPOIIECC - IMHU30TOHHUSL.

O6pazoBanue crnop. Cropa - 3TO OJHOKIIETOUHAS PENpPOIYKTHBHAs €IWHUILIA OOBIYHO
MUKPOCKOTIMYECKUX pa3MepoB, (CHOPYJSAIMS) COCTOsas U3 HEOOJBIIOr0 KOJIUYECTBA
UUTOIJIa3MBl M s1pa, TOKpbITas IUIOTHOM O0O0OJMOYKOM M ycToWuMBass K JIEHCTBUSM
HeOIaronpusTHHIX PaKTOPOB BHEMIHEN cpenibl. CIOPHI CIyXKaT Ui pa3MHOKEHHUS, pacceNeHus U
MepPEeKUBAHUS HEOMArONmpHUsITHBIX ycinoBHid. CylleCTBYIOT U MOJOBBIE CIOPBI - 300CHOPBI; OHH
Y4aCTBYIOT B TIOJIOBOM Pa3MHOXKEHUH, NHOT/IA BHITIOIHSIOT (YHKIIMIO TaMeT.

[ToukoBanue. I[loukoBanmeM Ha3bIBalOT OJHY U3 (OPM TOJOBOTO PA3MHOMKEHHS, MPH
KOTOpOil HOBass 0coOb 0Opasyercs B BHJIE BBIpOCTa (TIOYKM) Ha TeJ€ POAUTENBbCKONW 0coOH, a
3aTeM OTHeNIeTcsl OT Hee, MNPEeBpallasCh B CAMOCTOATEIbHBIA OPraHu3M, COBEPIIECHHO
WJIEHTUYHBIN poauTenbsckoMy. Hanmpumep, y KUIIIEYHOTIOIOCTHBIX.

@®parmeHTaIMel Ha3bIBACTCS pa3JieieHne 0coOU Ha JIBE M HECKOJIBKO YacTel, Kaxaas u3
KOTOPBIX pacTeT u 00pa3zyeT HOBYIO 0c00b. OCHOBY (pparMEHTAI[MH COCTABISIET CIIOCOOHOCTH
OpraHu3Ma K pereHepaluu - BOCCTAHOBJICHHIO YTPAUEHHBIX YacTEM.

BereraruBHoe pa3mHokeHue. [lpu BeretaTUBHOM pPa3MHOXXEHUH OT PacTeHUS
OTIIeNsIeTCSI OTHOCHUTENHHO OOJbIasi, 0ObIYHO MuQQepeHIInpOBaHHAs, YaCTh U Pa3BHBACTCS B
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caMoCTOsITeNIbHOE pacTeHue. Hepenko pacrteHuss 0O0pa3ylOT CTPYKTYPbI, CIEIHAIBHO
npeaAHa3HAYCHHBIC [JIA 3TOU oejaur: JIYKOBUIBI, KJIY6HGJ'IYKOBI/II_IBI, KOpPHCBHIIIA, CTOJIOHBI H
KI1yOHH. HEeKOTOphIe U3 ATUX CTPYKTYp CIYKaT AJIsl 3allaCaHUsl MUTATEIbHBIX BEIIECTB.

HonyquI/Ie HUACHTUYHBIX ITOTOMKOB IIpH ITOMOIIA 6CCHOJIOI‘0 Pa3MHOKCHHA HA3bIBAKOT
KIIOHUPOBAHUCM.

becnonoe pa3mMHOKEHHE IBONIOMUOHHO CIIOKUIOCH paHblle 1osioBoro. Ero 3HaueHue -
YBCJIMYCHHUEC YUCIICHHOCTHU BHUAA, IIPpU IMOMOIIM MUTOTHYECKOI'O ACICHUA. Bce notoMkn nMmeroT
T'CHOTHUII, I/IIIGHTH‘IHI)Iﬁ MAaTCprUHCKOMY, YTO HC COIIPOBOXKAACTCA IMOBBIIICHUEM I'CHCTHUYCCKOI'O
paszHooOpasusi.

BO]'[pOCbI K NPAKTUIE€CKOMY 3aHATHUIO

1. TlepeuucnuTh ypOBHM OpraHU3alMM >KUBOM  MaTepud W  IPHU3HAKH,
XapaKTEepPU3YIOIIHE )KUBOI OpraHu3M.
Kpatko pacckazats 0 TOM, kak npoucxoaut permkanus JJHK.
Onucatb CTpOEHHE XPOMOCOMBI DYKaPHUOTUYECKOM KIIETKH.
4. TlepeynciuTh OCHOBHBIC COOBITHS MUTO3a U 0OXapaKTepPU30BaTh (DYHKIIMIO MUTO3a
IIPH KJIETOYHOM JIEJICHUH.
VYka3zarb 0TJIMYME MUTO3a OT Melo3a.
6. Pacckazath 0 3HaueHWM Mei03a W OIUIOJOTBOPEHHS B OCYIIECTBICHUH
MIPEEMCTBEHHOCTH MEK/y TOKOJIEHUSIMHU.
VYka3zarb 3aKOHOMEPHOCTH MHINBUIyaTbHOTO Pa3BUTHS.
8. OOcynuTh MNpeuMyIlecTBa, HMEIOIIUECS Yy OpraHu3MOB C 4YepelAOoBaHHEM
MOJIOBOTO M OECIOJIOr0 Pa3MHOKEHHUS Ha MPOTSHKEHUHU )KM3HEHHOTO [IUKJIA.
9. PacckazaTh O mpeuMyIIecTBaX M HEJOCTaTKaX IOJIOBOTO PA3MHOXKEHUS II0
CPaBHEHHUIO C OECITOJIBIM.
10. [IpuBecTn nOKa3aTenbCTBA B IMOJb3Y THUIOTE3bl O TOM, YTO MOYTH MpPH BCEX
CUCTEMax CKPEILMBaHUS MPABO BHIOOPA MPUHAIIEIKHUT CaMKe.
11. PaccMoTpeTh BO3MOKHBIE IPUYUHBI MOHOTAMUH Y YEJIOBEKA.

Bonpochl k npakTuyeckomy 3aHsatuio 1. IIpounTaiite TEKCT U PaCCMOTPUTE PUCYHKH.
OTtBethTe Ha Bompoc: «YeM OOBICHSIETCS CXOJCTBO PAHHHUX CTAIHi SMOPHUOHAIBHOTO Pa3BUTHS
YKUBOTHBIX?»

Bonpocbl Kk mnpaktuyeckomy 3aHaATHO 2. I[lpunymaiite cxemy 3BOJIIOIMOHHOIO
pa3BUTHSL, T1Ie OYAYT OTpa’KEeHbI BCE CTAaUH PA3BUTHS OPTraHU3MOB.

Jlonoanumensvhan ungpopmayus.

@akT eIWHCTBAa MPOUCXOXKICHHS >KUBBIX OPraHM3MOB ObLI MOATBEPXKICH Ha OCHOBE
AMOPHUOJIOTUYECKUX HCCIEeI0OBaHUN. Bce MHOTOKIETOUHbIE >KUBOTHBIE Pa3BUBAIOTCA U3 OJHOU
OTLIOIOTBOPEHHOM stiilieksIeTKU. B mpoiiecce MHANBUAYATbHOTO Pa3BUTHUSL OHH MPOXOJAT CTAANU
npoOneHusi, o0pa3oBaHUs JABYX- U TPEXCIOMHOTO 3apojbliieil, (OpMUpPOBaHHUS OPraHOB U3
3apOJBIILEBbIX JHUCTKOB. CXOJCTBO 3apOJBIIIEBOTO Pa3BUTHS >KMBOTHBIX CBHJIETEIBCTBYET O
€MHCTBE UX MPOUCXOKICHUSA.

C 0co00#f OTYETIIMBOCTBIO CXOJCTBO AMOPHOHAIBHBIX CTaJUH BBICTYMACT B Mpenenax
OT/ENbHBIX TUIOB U KJIAacCcOB. Tak, Ha paHHUX CTaIUSAX PA3BUTHS y 3apOJIbIIIEH TO3BOHOYHBIX
(pbIOBI, SIEPUIIBI, KPOJIMKA, YEIOBEKa) HAOMI0IaeTCsl MOPA3UTENHFHOE CXOJICTBO: BCE OHU UMEIOT
TOJIOBHOM, TYJOBUIIHBIN U XBOCTOBOM OTJEINbI, 3a4aTKH KOHEYHOCTEH, 0 O0oKaMm Teja - 3a4aTKu
xaop ( puc. 1).

w N
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~
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Puc. 1. CxoacTBO HAYAJIBHBIX CTAAMH OHTOTreHe3a MO3BOHOYHbIX.

[To Mepe pa3BuTHsA 3apojbIlIel YEPTHI Pa3IMuUsl BBICTYMAIOT BCE 00Jiee SBCTBEHHO.
[Ipnyem BHauane MPOSBISIOTCS MPHU3HAKH KJacca, K KOTOPOMY OTHOCATCS 3apOJIbIIIH, 3aTeM
MPU3HAKK OTpsila M Ha eme OoJiee TMO3JMHMX CTaAusIX - MPU3HAKH poJa W BHUAA. OTa
3aKOHOMEPHOCTh B Pa3BUTHH 3apObIIIEH yKa3bIBA€T Ha UX POACTBO, IPOUCXOXKIEHHUE OT OJHOTO
CTBOJIa, KOTOPBIN B XOJI€ SBOJIIOLIMH PACIIaJicsi HA MHO>KECTBO BETBEH.

Y Bcex mpencTaBUTENed OIHOTO THMa (HampUMeEp, XOPIOBBIX) Hambojee oOmue
OCOOCHHOCTH CTPOEHUS HMOPHUOHOB (XOpHa, KHUIIEYHHWK, 3a4aTKU TMEePEeAHUX U 3aTHUX
KOHEYHOCTEH) (OpMHUPYIOTCS TOBOJIBHO PaHO B OHTOT'€HE3€E U 110 OJIHUM U TeM ke perientaM. Ha
PaHHUX CTaIUAX OPTaHOTEHE3a 3aPO/IBIIIN CXOIHBI APYT C IPYTOM.

Pycckmii  yuensiii Kapia bBap (1792-1876) oOHapyxuia MOpa3sHTEIIBHOE CXOJCTBO
3apojblleld Pa3IMYHbIX MO3BOHOYHBIX. OH Mucal: ««3apoJbIId MIIEKONUTAIONINX, ITHII,
SIIEPUIL] U 3MEH, B BbICIIEH CTENEHH CXOJHBI MEXKIY COOOW Ha CaMbIX PAaHHUX CTaJUAX, KaK B
LIEJIOM, TaK U MO crocoOy pa3BUTHUS OTAENbHBIX YacTeil. Y MEHs B CIUPTY COXPaHSAIOTCA JBa
MaJIeHbKUX 3apOoblllia, KOTOPbIE 5 3a0blJI IOMETUTh, U TEHEPh sI COBEPIICHHO HE B COCTOSHUU
CKaszaTh, K KaKOMY KJIacCy OHM MpuHajiexaT. MoxXeT ObITh, 3TO SIIEPUIbI, MOKET ObITh —
MaJeHbKHE MTHUIbI, @ MOXKET ObITh — U OYEHb MalleHbKHE MIIEKOMHUTAIOUINE, 0 TOTO BEIUKO
CXOJICTBO B YCTPOICTBE I'OJIOBBI M TYJIOBHUIIA Y 3THX )KUBOTHBIX. KOHEUHOCTEH, BIpoUeM, y ITHX
3apoaplniel eme HeT. Ho ecnu Obl gake OHM W ObUIM Ha CaMbIX PaHHUX CTaJUSIX CBOETO
Pa3BUTHSL, TO U TOTJA Mbl HUYETO HE y3HAIU Obl, IOTOMY YTO HOTHU SILIEPHI] M MIIEKOMUTAIOMIHX,
KpbUIbS W HOTW MTHIl, a TaKKE€ PYKU W HOTU 4YEJOBEKa pPa3BUBAIOTCA W3 OJHOM M TOM Ke
OCHOBHO ()OpPMBD».
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Puibia Canamanapa Yepenaxa Kpuca Yenonex

Puc. 2. CxoacTBo 3apojbliiieil pa3sHbIX KJIacCOB MO3BOHOYHBIX HA pa3Hbix dTanax (I—I11)
OHTOTeHe3a.

IIpakTuyeckas padora 21. ’Ku3Hb, NPU3HAKH KUBOT0 U MX OTHOCUTEJIHLHOCTH. Y POBHH
OpPraHU3alUM KU3HU HA 3emJie

TeopeTnyeckas 4acThb
818-20 (ctp.163-189) [1]
3aganue.
Ha 3ansTH paccMaTpuBarOTCS CIIEIYIOIINE BOPOCHI:
1. CdopmynupyiiTe IEpBbIid U BTOPOIl 3aKOHBI TEPMOTMTHAMUKH.
2. Kakwue nporecchl Ha3pIBatoTCs HeoOpatuMbiMu? [IpuBecT mpuMepbl HEOOPATUMBIX
¥ 00paTHMBIX TIPOIIECCOB U PAa3HBIX 00JIACTEH €CTECTBO3ZHAHUSI.
3. Cdopmynupyiite, 4TO TaKO€ KU3Hb C TOUKU 3PEHUS XUMHUH, PU3UKHU, OHOTIOTHH.
4. Teopuu MPOUCXOXKICHUS )KU3HHU: OCHOBHBIC ITOJIOKEHUS U UX COCTOSATEIBHOCTh
5. Yoomnorus B Poccun u B mupe.

IIpakTnyeckas padora22. IIponcxoxkaeHne 1 HaYAIbHbBIE 3TANbl Pa3BUTHS KU3HU HA
3emure.
Hcropust pasBuTHSA IBOJTIONHOHHBIX HAEH
Teopernyeckas 4acTb
§23-24 (c1p.202-222) [1]
3aganue.
Ha 3anaTHN paccMaTpUBarOTCs CIEAYIOUINE BOIPOCHI:
1. OOmbsicHMTE, UTO TAKOE IBOJIOLMS U YEM OHA OTJIMYAETCs OT peBoiorui. HazoBure
MPU3HAKH OMOJIOTUYECKON 3BOJIOLINU.
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2. HepeqnanTe OCHOBHBIC 3Tallbl AHTPOIOI'CHE3a — IPOUCXOKIACHUA U 3BOJIIOLUA
YeJI0BEKa.

3. JlaiiTe ompenencHue qapBUHU3MA M OIICHUTE €ro BKJIA/J B CHHTETUYECKYIO

9BOJIIOIIMOHHYIO TEOPHUIO.

BxJiiag 0T€4ECTBEHHBIX YUYEHBIX B COBPEMEHHYIO IBOJIFOLIMOHHYIO TEOPHIO.

5. FGHHLIG, XPOMOCOMHBIC U TCHOMHBIC MyTalluH.

&

Ilpakmuueckaa paboma 23.
AHTponorenes. YejioBeueckne pachl.
Teopernyeckasi 4acTb

[IpoucxoxaeHue yenoBeka — MmpoOiemMa, KOTopas BCErja BOJHOBaja YEIOBEYECTBO C
paHHUX 3TanoB ero pa3BUTHs. [I0NBITKH 0OBICHUTH MPOUCXOKICHHE JIIO/IEH HALlUIM OTPaKEHUE
B Mudax, NpeAaHusx U BEpOBaHUAX Pa3HBIX IUIEMEH M HapoJoB. HayuHoe paspemieHue sta
npoOieMa MoJydymiaa TOJNBKO TOCJE TOSBICHHS SBOJIONUOHHON Teopuu. IlepBas mombiTka
HayyHO OOBSCHUTH BO3HMKHOBEHHE dYenoBeka Ha 3emuie Obuta caenaHa JK. b. Jlamapkowm.
Baxnyio posb B BOIpoce O MPOUCXOXKACHUU Jofed cwirpana pabora Y. JlapBuna
«IIpoucxoxaenne yenoBeka u moJjioBoil otdop» (1871). B Hacrosimee Bpemsi paspaboTaHbl
OCHOBBI TEOpPUHU aHTPOIOTe€HEe3a, OCHOBBIBAIOIIUECS HA COBPEMEHHBIX JAHHBIX Ppa3IUYHbIX
OMOJIOTMYECKUX HAyK M CMEXHBIX AMCUUILIINH. [lonoxkeHne yenoBeka B COBPEMEHHON CUCTEMeE
KUBOTHOTO MHpa [laHHBIE LIUTONOTUH, SMOPUOJIOTUM U CPABHUTEIBHON aHATOMHUU MO3BOJISIOT
c/ienaTh BBIBOJ O TOM, YTO YEJIOBEK OTHOCHUTCS K umnepun Kierounsle, HaanapcTBy DyKapuoT,
napctBy KuBOTHBIE, K TUIy XopaoBble, nmoatuny Ilo3BoHouHbIE, Kiaccy MiekomuTaroIIue,
noaknaccy Ilnmanenrtapasie, otpsay Ilpumater, momotpsay Beicime mnpumater (OOe3bsHBI),
cemerictBy Jlromu, pony Yenosek, Bug — Yenosek pazymusiii (Homo sapiens). Yenosek, kak u
BCce OpraHu3Mbl napcTBa JKMBOTHBIE, HAYMHAET CBOM OHTOTEHE3 C OJIHOM KJIETKH — 3UTOTHI,
MPOXOJIUT CTaJUU MOPYJIbI, OJacCTyINbI, TaCTPYIbl, TPEX 3aPOBIIIEBHIX JUCTKOB, OPraHOTEHE3a.
VY Hero 3akiaJbIBaeTCs XOP/a, KOTOpas BIOCIEICTBUU 3aMEHSIETCs Ha MO3BOHOYHBIN CTOJO.

JanpHeliiue ctaaud SMOPHOHAIBHOIO Pa3BUTHA COOTBETCTBYIOT OHOT€HETUYECKOMY
3akoHy. CrIOCOGHOCTh YelloBEeKa BCKApMJIMBATh CBOMX JETEHBIIIEH MOJIOKOM MO3BOJISIET OTHECTH
€ro K MJICKOIUTAIOLIUM, SIBJISIOIIUMCS TUIALIEHTAPHBIMU, TaK KaK OH UMEET MaTKy U IUIALICHTY.
UenoBek UMEET MHOTO Y€PT CXOJCTBA U C YEIIOBEKOOOPa3HBIMU 00e3bsHaMU: YePThI CXOJICTBA B
CTPYKTYpE MO3rOBOIO M JIMIEBOTO OTIEIOB 4Yepera, CUIbHOE pa3BUTHE JIOOHBIX JOJei
TOJIOBHOTO MO3ra U ciaboe pa3BUTHE OOOHSTEIbHOM 30HBI, OTCYTCTBHE XBOCTOBOTO OTAela
MO3BOHOYHHUKA U T. JI. YCTAHOBIIEHO TAK)K€, UTO Y UYeJIOBEKa U IUMIaH3e OeKU CX0HbI Ha 99%.
Ho wmexnay uenoBekoM U KMBOTHBIMH €CTh MHOTO 4YepT pa3inuuus. Tak, TOJBKO 4YeIOBEK
CHOCOOEH K MPSIMOXOKJICHHIO, TOJIBKO Ul HETO XapaKTepHa pyKa Kak opyaue Tpyaa. Mo3roBoi
OTIIeN Yeperna 3HAYUTENIbHO MpeoOiagaeT Haj JIMIEBBIM. TOJIBKO MJIs YelOBEKa XapaKTEepPHBI
pedb U CO3HAaHME, OCHOBAHHOE Ha BTOPOW CHUTHAIBHOH cucteme. VIMeroTcs U qpyrue OTIHYus.
DBOJIOMS YeTOBEeKa BBINIIA M3-TIOJ BEAYIIErO0 KOHTPOJS OMOJOrMuYecKux (PakTopoB M cTajia
conuansHo oOycnoBieHHON. OOIIas XxapakTepuCcTHKa BHIOB — MPEIIIECTBEHHUKOB YelOBEKa
Oxono 35 MIIH. JIeT Ha3ad OT JPEBHUX HACEKOMOSIHBIX MJIEKOMHUTAIOIIUX OTIEIUIACH TPYINa
KUBOTHBIX, U3 KOTOPOW BIIOCIEICTBUU BO3HUKIM MPUMATHI, 1O NMPU3HAKaM OJM3KHE K HBIHE
KUBYIIIUM MPUMUTHUBHBIM MpUMaTaM — TyHaisam.

OT mpenkoB COBPEMEHHBIX TyMaill OTHENWiIach BETBb, JaBIIas HAYaIO MaparuTeKaM.
[Mapanutekun — HeOOINbIINE >XUBOTHBIE, BEIIIME IPEBECHBIN 00pa3 >KWU3HU, MHUTABIINECS
HacekoMbIMH. OHU J1anu J1B€ BETBH, OJIHA M3 KOTOPBIX 3BOJIIOIUOHUPOBAJIA B COBPEMEHHBIX
OpaHTYTaHOB M THOOOHOB, a Jpyrass — B BBIMEPIIYIO HBIHE TPYINY JPEBECHBIX 00E3bsIH —
JIPUOTIUTEKOB. YacTh IPUOMUTEKOB MPUCIIOCOOMIACH K KU3HU B JTOKJEBBIX TPOIIMUYECKUX JIecax
W Jala Hayalo TMpeaKaM TOopwil W Immumianie. [loxonojgaHwe KinMaTa U BBITECHEHHE
TPONMUYECKUX U CYOTPONMHMYECKUX JIECOB K IOTy MpHBENIH K (OPMUPOBAHUIO OOIMIMPHBIX
OTKPBITBIX MPOCTPAHCTB C PACTUTEILHOCTHIO CABAHHOTO TUIA. DTO MPHUBEJIO K TOMY, YTO OJIHA U3
BETBEH JPUOMUTEKOB MPUCIOCOOMIACH K MECTaM OOMTAaHMUS, T/Ie 3TU KUBOTHBIE JIOJDKHBI OBUIH
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BCTaBaTh Ha 3aJHHE KOHEYHOCTH, YTO OBUIO MEPBBIM IIATOM K MPSIMOXOXJIEHHIO. B HOBBIX
YCIOBHAX ATOT MPHU3HAK OKA3aJICS MOJIOKUTEIBHBIM U 3aKPEMWICS B MPOIECCE €CTECTBEHHOTO
orbopa. IlpsMoxoxaeHue s OPUONHMTEKOB OBUIO apoMopdo30M, TaK KaK OCBOOOXKIAIO
nepeHne KOHEYHOCTH OT (DYHKUIMHU ABYDKEHHS Ul HOBBIX (DYHKIMH (HAXOXXICHHE IHIIH, e
TOOBIBaHUE C MOMOIIBIO TIOCTOPOHHHX MPEIMETOB, OCYIIECTBICHHE yXO/a 3a JICTCHBIIAMH U T.
1.). DTa BETBb IPHONHMTEKOB MOJOXHIA HAYAJIO SBOJIONHMU MPEIIIECTBEHHUKOB YEIOBEKAa —
aBCTPAJIOTUTEKAM.

ABCTpaJIOTIUTECKH (2yCTPAITUC — FOKHBIN, MUTEK — 00e3bsiHA, T.C. I0)KHBIC 00E3bSIHBI) —
BBIMEpIIas Tpynna TOMHHUZ (IPAMOXOIAIIMX NpUMaroB). MX ocraHku ObUTM HAaWICHBI B
HOxHo#i Adpuke. OHU KUK OKOJIO 5 MIIH. JIeT Ha3aJ. MHOTHE YePThl THX OPTaHU3MOB CXOKHU
C YENOBEYECKMMH, HO pa3Mep Mo3ra He TMpPEBHIIa]l TaKOBOTO Y COBPEMEHHBIX
4yesl0BeKooOpa3HbeIX 00e3bsH U cocTaBasul 650 cm3. bonee mo3gHue npeacraBUTenn (BETBb)
ABCTPAJIONUTEKOB CTaJU TMpeaKaMu Jitojae. EcTtecTBeHHbI 0TOOP COCOOCTBOBAN BHKUBAHUIO
ocobeil u rpynn, o0naJaronX ClIoCOOHOCThIO K TPYAOBOW JEATENbHOCTH. J[Ba-TpH MWIIMOHA
JIeT Ha3aJl aBCTPAJIOMUTEKH JIald Ha4aJlo HOBOW BETBU OPTraHU3MOB — YeIoBEKy ymenomy. DTH
KUBOTHBIE YMENIM HW3TOTOBISATH NMPHUMHUTUBHBIE PEXYIIHE W pyOsimiue opyaus W3 Taibkd. B
MOP(}OJIOTHIECKOM OTHOIICHHH 3TH OPraHW3MBI MaJl0 OTIMYAIUCH OT aBCTPAIIOIIUTEKOB, HO Y
HuX Obul Oosbmnii 00bemM mosra (Ha 100 cm3), GosbIIMil YpOBEHb pPa3BUTHSA, MO3BOJIMBIINN
CO3/1aTh KYJBTYPY, XOTSI ¥ NPUMHUTHBHYIO, W TIPEOJIOJIETh T'PaHb, OTACISIONIYI0 MCKOITAeMBIX
YeJI0BEKOOOPa3HBIX 00€3bsIH OT APEBHEHIIINX JTFOCH.

Oranbl 3BOJIIOIIMOHHOTO TMepexoja OT O0e3bSHOMOJ0OHBIX TMPENKOB YeIoBeKa K
coBpeMeHHOMY 4enoBeky Ilepexon oT UYenoBeka ymelnoro K COBPEMEHHOMY YEJIOBEKY
OCYILIECTBUJICS, BEPOSITHO, B TPU ATala: CHavajga BOSHHUKIM JAPEBHEUIINE JIOIU (apXeaHTPOIIbI),
MOTOM — JApeBHHE JIOAW (TAJICOaHTPOINbl) W HAKOHEI] COBPEMEHHBIC JIOAM (HEOAHTPOIIHI).
JlpeBHelMe JIOAM BO3HUKIMA TMPUMEPHO 2 MIIH. JIET Ha3aa W oOpa3oBanmu BHUA YernoBek
npsMoxosauuid.  OOHapyXeHO  HECKOJbKO  Pa3HOBHJHOCTEH  ocTaHkoB  YenoBeka
npsimoxosimiero. 1. ITutekantpon (00e3bsTHOUETIOBEK), €T0 OCTAaHKH OOHApY)XEHBI HA OCTPOBE
Asa B 1891 1. (3. dro6ya). Haxommmm momo0HbIE OCTaHKHU U B Apyrux Mectax. [lo cpaBHEHHIO ¢
MpelKaMH, Y MUTEKaHTPOIIOB MPOU3OLLIN YBEIHMUEeHHE 00beMa Mo3ra U JajbHeilliee pa3BUTHe
co3Hanus. OHU NOJIB30BAINCH NPUMUTUBHBIMU OPYIUSAMU Tpyaa (1yOUHBI, clierka o0TecaHHbIe
kamMHM). OIHAKO 3TH CYILIECTBA MMEIM MHOTHE CXOJHBIC YePThl CO CBOMMH IMpeAKamMH (HU3KUN
7100, OoJblie HAAOPOBHBIC Myrd, OOWMJIBHBIN BOJOCSHOUM MOKpOB). 2. CHHAHTpON (KUTAMCKUN
YEJIOBEK), €ro OCTaHKW ObLM HaiiaeHsl B 1927-1937 rr. 6au3 r. Ilekuna. CHHAHTPOIBI BO
MHOTOM HarlOMUHAIOT TUTEKaHTPONOB. OHU YK€ yMEH UCNOJIb30BaTh U MOAJEPKUBATH OTOHb.

3. leiinennOeprckuii yenoBek, €ro MpPU3HAKU OJIM3KU K aHAJIOTHMYHBIM JUIsl CHHAHTPOIIA.
Bce »tu reorpaduueckne pazHOBUAHOCTH CYIIECTBOBAIM OJHOBPEMEHHO, B TOM UHCIE U C
JPEBHEUIIUMU U COBPEMEHHBIMH JIIOJbMH, HO B MPOIECCe KOHKYPEHTHBIX B3aWMOOTHOIICHUN
0ojnee MPUCHIOCOOJEHHBIE BBITECHUIM MEHEE MPUCIIOCOONCHHBIX. ApXEaHTpombl oO0Iananu
peublo, YMENIH U3TOTOBISATH MPOCThIE OPYAMs TPpyAa, MPUBIEKas JUIsl TOTO HEPTHIO OTHS, HO
OHM €Il CHJIBHO OTIMYAINCh OT COBPEMEHHBIX JOJEH M MOP(OIOTUYECKH, U IO YPOBHIO
CO3HaHus. VX 5BOJIONMS OCYIIECTBISLIACh €Ie IOJA NPEHMYILIECTBEHHbIM BO3JIEHCTBHEM
O6uonornyeckux pakropos. J[peBHue o1 (age0aHTPOIIbI)

[TaneoaHTponsl 3aHMMAIOT TPOMEXYTOUHOE TMOJOKEHHE MEXAYy apXeaHTpomamHu MU
COBPEMEHHBIMHU JIFOJbMHU. Ha 1aHHOM OTpe3Ke 3BOJIONMU OT MAaJ€OaHTPOINOB K COBPEMEHHBIM
JOASM Hapsay ¢ OMoJIoTHYeCKUMU (akTOopaMH OOJIbIIOE 3HAYEHUE MPUOOPETAIOT U COLUANIbHBIE
¢dakTopsl sBodONMHU. K JpeBHMM JIOIAM OTHOCAT HEaHJEepTalbleB, OCTAaHKU KOTOPBIX
oOHapyxeHnbl B EBpore, Asun u Adpuxe. IlepBas Haxonka Oblia clenaHa B pailoHE peKH
Heannep (orctoma u HaszBaHue). OHHM OJEBINCh B ULIKYphl M MOJIB30BAINUCH Ooiiee
COBEpILIEHHBIMU OPYAMSMHU TpyJda, YeM apXeaHTPOIbl: HOXXaMH, CKpeOKaMu, YHAapHBIMHU
opyaMsMH. Y HHX eIlle YeTKO 3aMeTHbl 4YepThl CXOJACTBAa C THpeAkaMu (MOKaTblil 100,
HE/I0CTaTOYHO BbIIpsAMIIeHHas ¢urypa u ap.). Ho y Hux yxe Gonbioii o6bem mo3ra — 1400
cM3, a Takke MHasg (popma yerrocTH — c€1abo pa3BUTHIM MOAOOPOJOK, YTO CBHJIETEIBCTBYET O
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HaJIMYUU Yy HUX 4ieHopasjenbHol peun. Heannepranbupl sxunu rpynnamu no 50-100 yenosek.
CoBepIIEHCTBOBAaHUE KOJUIEKTHBHBIX B3aUMOOTHOIIEHHUH, pPAa3BUTHUE HUHTEIUIEKTA W
npyrue (GpakTopbl MPUBENIH K TOMY, YTO OJIHA U3 BETBEH HEaHJECPTAJBIEB Jala HA4al0 HOBOMY
Buny — YenoBek pasymubid. [lociaenHue HeaHAEpTAIbLbl JKWIM  OJHOBPEMEHHO C
COBPEMEHHBIMH JIIOJIbMU, HO OBUIM UMHU BbITECHEHbl U BbiMepiu. CoOBpeMEHHbIE IIOAU
(meoantponsl) Heoantpomns! nosiBunucek npumepHo 50 Teic. JieT Ha3aa. VX ocTaHku HaWeHBI B
EBpone, Asun, Adpuke, ABctpanuu. [lepBrle Haxonku ObUIM clenaHbl B rpore KpoMaHbOH
(dpannus), 0TKyAa U MOLUIO Ha3BaHUE HOBBIX JIHOAEH — KpOMaHbOHLBL. KpoMaHbOHIIBI METU
o0bem wMo3ra 1600 cm3. Y Hux Obula XOpOIIO pa3BHTa UICHOpA3JeNbHAs peyb.
Mopdonoruueckd OHU HAlOMUHAIM COBPEMEHHBIX Jtosieil. OHU KWK B JKWIHIIAX, KOTOPBIE
caMH CTpPOWJIM, CO3JaBajld TPOU3BEICHUS H300pa3UTENBHOTO HCKycCTBa (HAcKalbHas
YKUBOTIMCH), OJICKY U YKPAILLIEHUS, a TAK)KE COBEPIICHHbBIE OPYIUS TPY/a U3 KOCTU U KaMHSI.

Bomnpochl 1 3a1aHuA K NPAKTHYECKOMY 3aHATHIO
3ananue 1
Henb: 3akpenuTs yMmeHHEe paboTaTh C  JIONOJIHUTEJIBHOM  JUTEPaTypod, yMeHHE
AHAJIIM3UPOBATh, CpAaBHUBATDL, JI€JIaTh BBIBOALI U OTCTaWBATb CBOXO TOYKY 3PCHUA.

OobopynoBanue: MHCTPYKTHBHBIE KAPTOUKH, COOOIICHUSI CTYICHTOB.

Xon pa6oThi:

1. [Ipocnymarh cooOIIEHUS CTYAEHTOB.
2. Br16paTs NOHpaBUBIIYIOCS TUIIOTE3Y WIH MPEATIOKUTH CBOIO.
3. Hanucatp, mouemy uMeHHO 3TOM runote3sl Bel npunepxubaerech. [IpuBectu He

MeHee 2 aprymeHTOB. OIeHUBaeTCs MOJTHOTA U MPABUILHOCTH M3JIOKEHHUS CBOUX COOCTBEHHBIX
MBICJIEH.

Jlonoanumenvnan ungopmayus.

JKu3Hb - 0HO M3 CIOKHEUIUX siBIeHUN npupobl. Co BpeMeH TIyOOKOM JNPEBHOCTH OHA
Ka3aJlach TAMHCTBEHHOW M HEMO3HaBaeMOM - BOT MOYEMY MO BOIpPOCAM €€ MPOUCXOKICHUS
BCcerJa Imia ocTpasg Oopbba MexIy MaTepualucTaMd U uaeanuctamu. [IpuBepxeHIIbI
UJCATMCTUYECKUX B3IJISIOB CUMTANM (M CUUTAIOT) KU3Hb JYXOBHBIM, HeMaTepuaIbHbIM
HayajloM, BO3HHKIINM B pe3ylbTaTe 00KECTBEHHOTO TBOpPEHUS. MaTepuaIuCThl K€, HAllPOTUB,
mojiarajid, 4YTO JKM3Hb Ha 3emJie MOTrjla BO3HUKHYTb M3 HEXHBOM MaTepuu IyTeM
camo3apok/ieHusi (abMoreHe3) Wik 3aHECEHUsl U3 APYTUX MUPOB, T.€. SIBISIETCS MOPOKICHUEM
JPYTUX KUBBIX OPraHU3MOB (OuOTreHes).

Teopun npoucxoxaeHus ;ku3Hu Ha 3emiie
' ~
Ouorenes abuoreHes
Cy1iecTByeT naTh KOHIENIUNA BOSHUKHOBEHUS JKU3HHU:

1. Kpeanmonusm — xu3Hb ObLIa co3/1aHa TBOPIIOM B OIpeIeIEHHOE BpEMSI.

2. CamonpousBojbpHOE 3apokaeHue. JKu3Hb BO3HMKIA CAMOIIPOU3BOJIBHO W3 HEXHBOTO
BELIECTBA.

3. KoHuenmust maHcnepMuy — BHE3EMHOTO IPOUCXOKACHUS JKUZHH.

4. KoHuenuus cTalfiOHapHOIO COCTOSIHUSL B COOTBETCTBHM C KOTOPOM JKM3HB CYLECTBOBaja
BCET/1a.

5. KoHuenuus NpoucxoXaeH!sl )KU3HU Ha 3€MJI€ B HMCTOPUYECKOM IPOIIJIOM B PE3YyibTaTe
MPOLIECCOB MOTYMHAIONUXCS (PU3MUECKUM M XUMUYECKUM 3aKOHaM. bruoxumuueckas: SBOJIOIUS
nnu teopust A.M. Onapuna.

31



I'unore3nl 0 MPOUCXO0KACHUHU Y€/ I0OBEKA.

Kaxgoro denoBeka, Kak TOJBKO OH HAuMHAJI OCO3HABATh Ce0s JIMYHOCTHIO, IHOCEIIal
BOIIPOC «OTKYZAA MbI B3sUIMCh». HecMOTps Ha TO, 4TO BOIIPOC 3BYYHUT BECbMA IPOCTO, EIAUHOTO
OTBETa HAa HETO HE CYHIECTBYET. B CBSA3M ¢ 3TUM CyIIECTBYET LEJBIM psll Pa3IU4YHBIX TEOPHUH,
OOBSICHAIONMX BO3HUKHOBEHHSI YEJIOBEKa Ha 3eMJie, HO OCHOBHBIEC U3 HUX CIICAYIOIIHUE:

1. DBomroIMOHHASI TEOPHS;

2. Teopwust TBOPEHHUS;

3. Teopust BHEIIHETO BMEIIATENILCTBA;

4. Teopust IPOCTPAHCTBEHHBIX AHOMAJIHIA.

IIpakTnueckas padora 24. CucremaTuyeckoe 1MoJi0keHHE YeJJ0BeKAa B MUPe ’KHBOTHBIX
Teopernyeckas 4acTb
§20-23 (ctp.145-176) [2]
3ananue.
Ha 3anatuun paccMaTpuBaroTCs ClIeIyOLMe BOMPOCHI:
1. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY CKeJleTa YeJI0BeKa U 00e3bsHBI.
2. OOwscHHTE, KaK B TPOIIECCE IBOJIONMH M3MEHsUIach opMa deperna u pa3BUBAICS MOT
YeloBeKa.

3. HazoBute co3marens mepBOW HAy4YHOH KiIacCH(UKAIMA PACTEHWH U HKUBOTHBIX,
OCHOBHBIC CHCTEMATHYECKUE €TMHUIIBI TOW KIaCCH(PUKAIINH, TPUBEIUTE TPUMEPHI.
OxapakTepu3yiTe yeaoBeKa Kak OMOCOIMAIBHOE CYIIIECTBO.

HazoBute MeTo1pl M3ydeHUsl TEHETUKH YeIO0BeKa.

OObscHUTE, B YEM CyTh MEXAYHapOAHOro mpoekra «['eHOM uenoBeka» M KakOBBI €ro
pe3yNbTaThI.

UTo ecTh 4eNoBEK ¢ TOUKH 3peHUs (PU3HUKH.

OxapakTepu3yiTe pojb BOJbI B )KU3HEAEITEILHOCTH OpraHu3Ma YeloBeKa.
UYenoBekooOpasHbie 00€3bsHEI.

10 AHTPOIOJIOTHS — HAYKA O MPOUCXOKICHUH U HBOJIIOLUHU YEJIOBEKA.

11.T. Menaenb — OCHOBOIOJIOKHUK YYEHHUS O HACJIEICTBEHHOCTH.

12. IIBeToBOE 3peHHE Y )KUBOTHBIX.

13. Xumuyeckue 3J€MEHTHI B OpraHU3Me YeJI0BeKa U )KMBOTHBIX.

o ok

© o~

Ilpakmuueckasn paooma25

Kimmmar ¥ npucnoco0/1eHHOCTD KUBBIX OPraHU3MOB K €ro yCJIOBHSM.
Teopernveckasi 4acThb
I'adopuensin O.C. EcrectBo3Hanue 10 ki1.: yueoHuk. §24 (ctp.202-214) [1]
Bonpocel K NpakTHYECKOMY 3aHATHIO.
Ha 3ansTiu paccMarpuBaroTCs CIeayrOLMe BOIPOCHI:
1. Maiite onpenenenue KauMaTa U J0Ka3aTh, YTO OH SIBIISETCS BaXXKHEHIIEH MPUIMHON
IIPUPOJHON 30HAJILHOCTH.
2. JlaiiTe KpaTKyIO XapaKTePUCTUKY KaXI0H U3 MPUPOIHBIX 30H Poccun.
3. OxapakTepusyiTe KIMMAT KKJIOU MPUPOJIHON 30HBI, YKKUTE CPEAHUE 3HAUCHUS
TeMIEepaTyp JeTa U 3UMBL.
[Iepeuncnure, Kakue MOYBBI XapAKTEPU3YIOT KAXKAYIO U3 IPUPOIHBIX 30H.
Haubonee xapakTepHblii IpeICTaBUTENh OJHON U3 IPUPOIHBIX 30H (IO BEIOODY).

ok~
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IIpakTHyeckas padora 26.CBeT M NPUCNOCOOJEHHOCTh K HEMY KUBBIX OPraHU3MOB.
DJIeKTPOMarHUTHasi MPUPOJA CBeTa

Teopernueckasi 4acTh
I'adpuensin O.C. EcrecTBo3Hanme 10 ki1.: yueonuk. §18 (ctp.154-160) [1]
Bomnpochbl K IPaKTHYECKOMY 3aHSITHIO

Ha 3ansTHH paccMaTpuBarOTCs CIIEAYIOIMINE BOIIPOCHL:
1. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CKEJIeTa YeI0BEKa U 00E3bsHBI.
2. OObsacHUTE, KaKk B MPOLECCE IBOJIONNU M3MEHSIACh (hopMa Yepena M pa3BUBAJICS MOT
4eJI0BeKa.
3. HaszoBurte co3marens mepBOW HAy4YHOH KiIacCH(UKAIMA PACTEHUH U HKUBOTHBIX,
OCHOBHBIC CUCTEMATHYCCKHUE € IMHHUIIbI ITOM KJ'IaCCI/I(l)I/IKaIII/II/I, MMPUBCANUTEC IPUMCPHI.

IIpakTnueckas padora 27. TeMnepatypa u npucnoco0JieHHOCTb K Hel JKUBBIX
OPraHu3MoB.
TeopeTnyeckas 4acTb
825 (ctp.202-232), 827 (ctp.239-245) [1]

3aganme.
Ha 3anatun paccMaTpuBaroTCs ClIEAYIOUINE BOPOCHI:

1. Yro takoe Tepmoperynsanusa? KakoBa posib TeMmeparypbl B KU3HM PAacTeHUH U
YKUBOTHBIX?

2. OOBsCHUTE, YTO TPECTABIIAECT COOOW CTEHOTEPMHBIC U SBPUTEPMHBIC )KUBOTHBIE.

3. HazoBute mnpencrtaBuTeneii TOMOMOTEPMHBIX >KMBOTHBIX. ONHIIATE MEXaHU3MBI,
KOTOpbIE OHHU BBIpa0OTANU M KU3HU B HEONArompUATHBIX TeMIepaTypHBIX
YCIOBUSX.

4. HazoBuTe mnpeacTaBUTENe T'e€TEPOTEPMHBIX KUBOTHBIX. OMNUIINTE MEXaHU3MBI,
KOTOpbIE OHHU BBIpAOOTaNU MJIsi KU3HU B HEOJNArompUATHBIX TeMIIepaTypHBIX
YCIOBUSX.

IIpakTuyeckas padora 28. Boga. ®usnyeckue M XuMHYeCKHe CBOMCTBa BoAbl. Posib
BO/bI B Onocdepe

Teopernveckasi 4acThb
I'adopuensin O.C. EcrectBo3Hanue 10 ki1.: yueonuk. §28-29 (crtp.237-258) [1]

Bonpochl 1 3a1aHNS K NIPAKTHYECKOMY 3aHSATHIO
3aganue 1

1. CoortHecute husmnueckyio hopmyny c eé HasBaHUeM.,

®opmyna Haszsanue
l.p=mv A. Bropoii s3axos HeloTona
2. F=ma B. (;rlpeaeneﬂue uMnyasca
3.P=mg B. Om;.;ienenue BeCa
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CooTHecHTe (hU3UYEeCKHe BENUUHHBI C eauHUuaMu ux uameperus 8 CU.

Du3nveckan senUuMHA EauHnuya

Mauua A. Moas
CPY.(B cBeTa B. Ilackans
Mgi:ca B. HeoTOH
Ilasé.rxenue I'. BoasT
Pa4'auoc'rb [OTEHIIMAJIOB . Merp
Mgnmoc'rb E. Barr
Cvéna K. KnnorpamMm
Bafapma 3. Kaunena
K%nuqec'rno BeIecTsa H. JIxoyas

9

3

. YCTAHOBMUTE COOTBETCTBME MEXAY (PUIMHECKMMH BE/IMHAHAMN M YUPMysiammn
ANA KX HAXOXACHUS.

Dusnueckan BeIMYHHA ®opmyna
1. Cuna Toka A.N=4
’ t
2. MoniaocTh B.I=%
2 t
3. [lasnenue = 4
B.p S
4. Hanpsxenue LLv= 1:_
5. Hacrora n.U= %

4.

Oxapaktepu3yiiTe reoLeHTPHYECKOE M reIMOLEHTPUYECKOE YCTPOMCTBO MUpa.

5.
Mops, omsiBalomue Poceuiickyio Pegepanuio:

Oaépa, uMelol e CTATYC MOPA:




O3onoBas aeipa — 210

Ilapauxossii adpdexT — aro

IMoroma — srto

Kaumar — 310

MNepeuncnure nocnepcTeun napHukosoro acdexra.

Berep — aT0

Iuxa0H — 310

AHTHIHKIOH — 3TO

6

. Odopmure Tabnuuy «3oHa Taiiru Poccums».

leorpacdmnueckoe OcobennocTu Xapakrepucruka Xapakrepucruka
nonoxeHue Kaumara hnopwi payHb

IIpakTnyeckas padora 29. buornyeckue paxkropsl
Teopernueckast 4acTh

I'adopuensin O.C. EcrecTBo3Hanue 10 ki1.: yueonuk. §31 (ctp.264-269) [1]

Bompochl k IpakTHYeCKOMY 3aHATHIO.

Ha 3ansatuun paccMaTpruBarOTCA CIICAYIOININUE BOIIPOCHI:

1.

2.
3.

ISR o

~

Kakue BemecTBa Ha3bIBAIOTCS COJIIMU M HA KaKUe IPYIIIBI OHU JESATCS 110 CBOEMY
cocTaBy?
OOmbsicHUTE, UTO TaKOE MOYBA M KaK OHa 0Opa3yeTcs.
OO0mbsicHUTE, TOYEMY HYXKHO COOMI0IaTh KMCIOTHO-IIETOYHOHN OaaHC KUIKUX Cpejl
opranusma. Kakue comu aToMy cnoco6¢cTBy0T?
Pacckaxxute, Kak OCYIIECTBISIETCS MUHEPAIbHOE TUTAHUE PACTEHUH.
Haiite onpeneneHre OMOTHUECKUX (PaKTOPOB.
OObsicHUTE, KaKUe TUITBI B3aUMOOTHOIICHUI MEX/ly OpraHM3MaMy Ha3bIBAIOTCS
KOHKYpEHIIMEH, XUIIIHUYECTBOM, Tapa3uToM.

Cdhopmynupyiite, 4TO Takoe CUMOMO3 U KaKOBBI €r0 pa3HOBHIHOCTH.
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8. Pacckaxxure 0 KOHKYPEHIIMH C MO3UIMU €CTECTBEHHOTO 0TOOpA.
9. Conu B )KM3HHU PAaCTEHUH U )KUBOTHBIX.

10. 3aconeHHbIE MOYBA M PACTEHUS-TATO(DHUTEHI.

11. Cum6u03 1 3BOTIOLUS.

12. Cazpl npsiBONIA: pasrajika TaifHbB aMa30HCKHX JIECOB.

IIpakTnuyeckas padora 30. ’Kusnb n Bpems. buopurmsl
Teopernyeckas 4acTb
§32 (cTp.279-287) [1]
3ananue.

Ha 3anstuu paccMaTpruBarOTCA CICAYIONIME BOIIPOCHI:

a oD E

1. Kak npoucxoausno pacuimpeHue u yriryojaeHue npeacTaBIeHuil 0 IPOCTPAHCTBE U
BpeMeHH?

2. Yro Takoe OMOJOTHYECKHE Yachl, (PU3MOIIOTUIECKUE H SKOJIOTUIECKAE PUTMBI?

3. JladiTe onpenencuue GoTormepruomu3Ma, IPUBEIUTE IPUMEPHI (OTOTIEPHOAN3MA Y
pacTeHui.

4. Onwuumwre, 4TO NMPEACTABISAET COOON JIyHHBIE PUTMBI B KJIACCUUYECKOI MEXaHUKE B

CTOu OTO

OObscHUTE, B YeEM OCHOBHOE pasiIMuue MPeJICTaBICHUN O MPOCTPAHCTBE U BPEMEHH

XPpOHOOHOOTHS: €€ UCTOPUS U TIOCTHKEHUSI.

Kakwue Teopun jgerku B OCHOBY U3y4EHHS CBOMCTB IIPOCTPAHCTBA U BPEMEHH.

[IpuBeautre mpuMepsl OHOJOTHYECKHX PUTMOB, MPUCYHIMX KJIETKaM, TKaHSAM H

Opra"am, OpraHu3Mam M MOIYJISLUSIM.

NG

IIpakTnyeckas padora 31.00men undpopmanuei
TeopeTnyeckasi 4acThb
§33 (cTp.279-287) [1]
3aganue.
JlaThb oTBeTHI Ha CJIeqyI0lIHe BONPOCHI

YT10 Takoe reHeTHYECKUI KO ?
Kaxk ycrpoenst TPHK?
Kak npoucxoaut cunte3 6enka Ha pubocome?
K uemy npuBoauT npeobpazoBaHue reHeTHueckoi nHbopMaumn?
[Touemy HOCUTENSIMH T€HETUYECKOI MH(POPMALINHU SBISIOTCS UMEHHO HYKIIEHHOBBIC
KHUCJIOTBI?
Ilpakmuueckasn paooma 32.
310poBblii 00pa3 ku3HU. PU3HKA HA CiIy:K0e 310POBbS YeI0BeKa.
Teopernveckasi 4acThb
I'a6puesnsia O.C. EcrectBo3nanue 10 ki1.: yueonuk. §27-28 (ctp.199-218) [2]
Bonpochl K IpakTHYeCKOMY 3aHATHIO.

Ha 3anstun paccMaTpruBarOTCA CIICAYIOININUE BOIIPOCHI:

1.

2.

3.

4.

Coopmynupyiite, uTo Takoe PU3NIECKOE, ICUXOJIOTHIECKOE U HPAaBCTBEHHOE 3710POBEE,
U IPOWJUIIOCTPUPYNUTE ITO MPUMEPAMU KIACCUYECKUX TPOU3BEACHUN JTUTEPATYPHI U
HCKYCCTBa.

OObsicHUTE, B UEM COCTOMT 3JI0POBBII 00pa3 )KU3HU U Kakue (PaKTOphI BIUAIOT Ha
COCTOSIHHE 370POBBS UEJIOBEKA.

[epeuncaure 3ab60s1eBaHusA, KOTOPBIE ObLIN MOOEKIEHBI OJIaroaaps NpouIaKTUYECKOn
BaKIMHAIIH.

HazoBute (hakTopsl OKpyXKarolei cpesibl, OmacHble A 3J0POBbs UeJI0BEKa, BHICKAKUTE
CBOM IPEJUIOKEHUS, KAK YMEHBIIUTh X BIUSHUE.
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5. JlaiiTe ompenenenue ynpTpa3Byka, aNeKTpodopesa, antpornomerpun. OObsICHUTE, KaKoe
MpPUMEHEHHE B MEIUIIHE HAXOAT YIbTPa3BYK, AMEKTpodopes, 1a3epbl, MATHUTHBIN
PE30HAHC U PEHTTEHOBCKOE U3JIy4CHHE.

6. Onummre NPUHIMIEI pabOTHl CTUMYJIATOPOB U Je(PUOPUIIIATOPOB U MX HA3HAYCHHE B

MEIHUIMHCKOMN ITPAKTHKE.

[lepeuncnure CUMITOMBI THIIEPTOHUHU U TUTIOTOHUU.

8. IlpoBenuTe CpaBHUTEIBHBIA aHATN3 PEHTTC€HOIPAMMBbI 1 CHUMKA MarHUTOPE30HAHCHON
TOMOTpaduu.

9. BererapmaHCTBO ¥ JJHETHI — 32 U IPOTHUB.

10. INokaxxuTe Ha MpUMeEpax ¢ MOMOUIbIO U (]P, KaK TyOsT U yOUBAIOT JIFOJIEH KypeHue,
HapKOMaHMsI, aJIKOTOJIb.

11. JIazepHas Tepanus npu BocnaauTeNbHbIX 3a00seHusx JIOP-opraHos.

12. Hobenesckuii naypear B.K. PeHTren: Hay4Has AesiTeIbHOCTh M OTKPBITHE HKCITYYE.

~

IIpakTnyeckas padora 33. Opranusm u cpeaa
TeopeTnyeckas 4acTb

Cpena oOWTaHUsS — 3TO YacTh NPUPOJBI, HEIMOCPEJICTBEHHO OKPY)KAIOIIAas OPraHu3M U
MIPEJCTABISIONIAs €CTeCTBEHHBIE YCIOBUS ero km3HH. Cpema OOWTaHWS OpraHuzMa — 3TO
COBOKYITHOCTh a0MOTHYECKUX W OMOTHYCCKUX YCIOBHUU KH3HU OPraHu3Ma; OIPEJICIICHHBII
Ha0op aOMOTHYECKUX M OMOTHYECKHX (aKTOpPOB (YCIOBUH U PECypcoB) CyIIECTBOBAHUS
opranu3moB. J[Ji1 3eMHO# OMOTHI CyIIECTBYET TPHM OCHOBHBIE Cpenbl obuTaHus: 1) HazeMHO-
BO3AyIIHAs, 2) BoAHas, 3) mouBeHHas. Kaxkmas W3 cpel XapakKTepusyeTcs OIpeaciEHHBIM
XMMHUYECKUM COCTAaBOM U CBOMcTBaMHU. B kax70i cpene colepKUTCs MHOKECTBO KOMIIOHEHTOB
(opraHMYecKMX ¥ HEOPTraHWYECKUX BeHlecTB, (u3myeckux mosiei). Hekoropeie u3 HUX
HEO0OXO0IMMbI OpPraHu3My, JPYrue He OKa3bIBAIOT Ha HEE CYHIECTBEHHOrO BIMSHUA. BozmyiHas
cpena mpencTaBisier co0oil atMocdepHbId Bo3ayX, coctout u3 azota (79,09 %), xuciopona
(20,93 %), aprona (0,93 %), yrnekucnoro raza (0,03 %), Bogopona, renus u T.7. Bo3ayminas
cpela XapakTepus3yeTcsi OINpeAeNEHHBIMU 3HAYCHHUSIMU TEMIIEpaTypbl M HHTEHCHUBHOCTHIO
COJIHEYHOM paJualuu, KOTOPbIE 3aBUCAT OT reorpauueckoro pacrtojoKEHUsT MECTHOCTH U
BpeMmeHH roja. Cpena oOuTaHus yenoBeKka — Bo3AyliHas. [[puMeHUTENbHO K YeOBEKY OOBIYHO
UCIIOJIb3YeTCsl TOHSTHE «OKpY)XKarolllasg cpela», T.e. cpela, ¢ KOTOpPOH OH KOHTaKTHUPYET B
JTAHHOE BpeMs U MPSMO HIIM KOCBEHHO B3auMOJEWCTBYeT. BomHas cpena »u3Hu 3aHUMaeT 110 71
% tutomaau 3eMHoro mapa. Jlis BoIHOUM cpebl XapaKTepHBI: MJIOTHOCTD, BA3KOCTh, TEUCHUE U
BOJIHEHHE. B BoAHON cpene KU3HU NpU yBEIWUYEHUH TJIYyOMHBI JaBIICHUE YBEIHMYHMBACTCA.
Bopanas cpena monosHseTcs KUCIOPOAOM 3a c4€T GpoTocuHTe3a Bojopocieil. [louBennas cpena.
B cooOmiectBax mouBa UrpaeT poJib UCTOYHHKA MHUHEpPaIbHBIX pecypcoB. OpraHusmbl,
obuTaronye B MOYBEHHOW Cpefie )KU3HU, KaK MPaBUIIO, JUIIEHbI 3peHus. OpraHu3mMeHHas cpena
KU3HU — 3TO cpefia oOUTaHus, B KOTOPO OpraHU3Mbl OCYIIECTBIISIFOT CBSI3b C BHEILITHEH cpeoit
yepe3 xo3suHa. OpraHusm, B TeJe KOTOPOTO MPOUCXOAUT Pa3MHOKEHHE Mapa3uTa, Ha3bIBAETCS
OCHOBHBIM XO3SMHOM, TO €CTh CPEION KU3HU ISl TAPa3UTOB CIYKUT KHUBOW OPTaHU3M.

Bonpocel K NpakTHYECKOMY 3aHATHIO.
YueHblid, KOTOPBIN BBEJ HA3BAHUE «IKOJIOTUS»:
A) 10.JIubux b) O. I'ekkens B) K. beprman I') B. Jloky4aes

2. @akTop cpeasl Harbosee OIaronpUATHBIN 17151 OpraHu3Ma:

A) Autponorennslii b) Jlumurupyrommii
B) Ontumanbheiil [') AGnotnueckuit
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3. ®akTop cpelpl, ypOBEHb KOTOPOTO OKa3bIBACTCS OJU3KUM K IpeZesiaM BHIHOCIUBOCTH
Ha3bIBAETCH:

A) Autponorenssiii b) Jlumutupyrommii

B) Ontumansnsiii ') buotnueckuit

4. ABTOp 3aKOHa MUHUMYMa:
A) 10.JIubux b) 3. I'ekkenb
B) K. beprman I') B. Jlokyuaes

5. buotudeckne GakTopsl — ATO:

A) B3auMOIEHCTBUS MEX Yy OpraHu3MaMHU

b) pe3ynbTar Bo3/elCTBUS YellOBEKA HA PUPOTY

B) sneMeHThI HeXUBOM MPUPOABI, BIUAIONINE HA OPTaHU3M
I') BnusiHue penbeda 1 MouBbl HA OPraHU3M

6. Abrotnyeckue GakTopsbl:
A) mapasutusm b) remneparypa
B) konkypenuus I') cum6103

7. ®akTop, HE ABJISIOMINICS aHTPOTIOTE€HHBIM:
A) omnbuleHHE pacTeHUI HACEKOMBIMU

b) crpoutenscTBO Mopor

B) co3ganne nckyccTBEHHBIX BOJIOXPAHUIIHILL
I') u3amenenue penbeda

8. Cpena u3HH ObLIa TIEPBOH, B KOTOPOI BO3HUKIIA U PACTIPOCTPAHUIACH KU3Hb:
A) Hazemno-o3aymHas b) Bonnas
B) IlouBennas ') Opranu3menHas

9. Cpena xu3HU, KOTOpasi XapaKTePU3YeTCsl pe3KUMH KOJICOaHUSIMU TEMITePaTypPhl:
A) HazemHo-o3aymHas b) Bonnas
B) Ilousennas ') Opranu3menHas

10. Boa nMeeT MakCUMaIIbHYIO TUIOTHOCTD IIPH TEMITEpaType:
A)0B) +4
B) +20 I') +25 rpanycos o Llenscuto

11. PacTenus, mpeAroYnTAIOIINE YMEPEHHYIO BIaXKHOCTb:
A) xcepodutsl b) rurpoduTsl
B) me3zo¢utsl I') cykkyneHTsI

12. PaCTeHI/IH, HaKarInBaromue BOOYy aTMOC(I)epHLIX 0CaaKOB B TOJICTBIX JIMCTBAX:

A) kcepoduts! b) rurpoduts
B) me3odutsl I') cykkyneHTbI

13. CriocoGHOCTH OPraHU3MOB pearupoBaTh Ha U3MEHEHUE JTUHBI CBETOBOTO JHS: HA3bIBACTCS:
A) napuranus b) aganranus B) poroneproanzm

14. ®dynaaMeHTaIbHOE CBOMCTBO KUBOU MPHUPOIBI MPUCIIOCAOIUBATHCS K Cpeie OOUTAHUS:
A) napuranus b) aganranus B) poroneproanzm
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15. YV TemnoKpoBHBIX )KUBOTHBIX CYLIECTBYET B3aMMOCBSI3b: IPU YBEJIMYCHUN Pa3MEPOB
opranu3Ma o0beM €ro Teja yBeIMYUBAeTCs OOJIbIIE, YEM €ro MOBEPXHOCTh, YTO YMEHBIIAET
notepu Teruia. Kto siBiisieTcst aBTOpoM 3TOTO MpaBuiia?

A) 3. I'exkkens b) 0. JInbux B) K. beprman

16. Pycckuii mo4BoBe1, BIIEPBbIE BBIIBUHYBIINN UCIO O MOYBE KAK CAMOCTOSATEILHOM
MIPUPOJIHOM TeJIE U J1aJl OIIPEJIEIEHNE TIOYBBI C €CTECTBEHHO-HAYYHBIX MO3ULIMIM:
A) B.U. Bepuanckuii b) B.B. JlokyuaeB B) K. beprman

17. Iloka3aTenb MI010pOAUs MIOUB:
A) rymyc b) nerput B) rpyHToBbI€ Bo/bI ') MOUBEHHBIN BO3IYX

18. Poromye ®UBOTHBIE, KUBYIINE B TIOYBE MOCTOSIHHO (KPOTHI, CJIETIBIIIN, 3€MJIEPONKH U JIp.)
OTHOCSTCS K TpyIIIIE:
A) mukpodayna b) mezodayna B) makpodayna I') meradayna

19. Co3patenns 0oTeueCTBEHHON I'e€IbMUHTOJIOT U
A) B.A. [lorens b) K.M. Ckpsabun B) B.H. bexnemuies

20. Halimute HENpaBUIIbHOE MPETIOKEHUE:

A) B BoaHO# cpezie BbICOKAs IUIOTHOCTH U BSI3KOCTh

b) HazemHo-BO3ayIIHas cpenia XapaKkTepu3yeTcs pe3KUMHU KoJaeOaHUsIMU TeMIepaTypbl

B) IlouBa HanGosee MHTEHCUBHO 3acelieHa KUBBIMH OpraHU3MaMu

I') B nouBe oTMeuaeTcsi NOBBILIEHHOE COAEPKaHUE KUCIOPOa U IOHMKEHHOE — YIJIEKUCIIOT0
rasa.

OTBETDI:

—_
o]

ST > TIwE > > > U W

IIpakTnueckas padora 34. @akTopsl cpeabl, 00IHe 3aKOHOMEPHOCTH

1. TeopeTuyeckasi 4acTh
UYenoBeyecTBO MOMUYUHSETCS W 3aKOHAM OHOJIOTUYECKUM M 3aKOHAM COIMATbHBIM.
[ToaToMy 4enoBek — €IMHCTBEHHBIN Ha 3eMiie OMOCOLIMATbHBIN BU]I.
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KauecTBeHHBIC U3MEHEHUS TPOYUUECKUX U MHPOPMAITMOHHBIX CBS3CH, MMPeoOpa3oBaHue
BCETO KOMIUIEKCA JKOJOTUYSCKUX CBSI3EHB COIUAIBHO-IKOJIOTHUECKUE0o0eCeuniiu ObICTpoe
pa3BUTHE COIVIACOBAHHBIX JIEHWCTBUH JIOJAEH 10 CYILIECTBEHHOMY PAaCIIMPEHHUIO dKOJOTHMYECKOU
€MKOCTH Cpellbl OOMTaHUS 4YeIIOBEYECTBA, OIPEICSISIONINNA TpPEeaesbl YHCISHHOCTH JIIOJIEH,
KOTOPBIE MOTYT KUTh Ha 3€MJI€ B COOTBETCTBUU C €€ MPUPOJIHBIMU PECYPCAMHU.

Bymyun OWoOJOrMYecKMM BHJIOM IO CBOEMY IPOUCXOXKACHHUIO, CTPOCHUIO W
(YHKITMOHUPOBAHUIO OPraHU3Ma, YeJIOBEK KaYeCTBEHHO OTIMYACTCS OT BCEX APYIHX CYIIECTB Ha
3emiie  OCOOCHHOCTSIMH CBOMX JKOJIOTUYECKMX CBsi3ei. [IpUHIMITHATBHBIM  3KOJIOTHYECKUM
OTJIMYMEM UYEJIOBCUCCTBA SIBJISICTCS BBICOKHMH YpPOBEHb COLMUAIBHOCTH, HAWOOJECe OTYCTINBO
BBIPKECHHON B HEBO3MOXKHOCTH IS COBPEMEHHBIX JIIOJIEH XKUTh BHE oOImiecTBa. YemoBeuecTBo
CMOCOOHO TakXKe KapJUHAJIBHO H3MEHSATh Cpelay OOWTaHWS W PACHIMPATH €€ DKOJIOTUYECKYIO
€MKOCTh Oraroyiapsi CIIOCOOHOCTHM K COTJIACOBAaHHBIM JICMCTBUSM OOJIBIIIOTO YHMCNA JIFOJICH,
YHUKQJILHOM  JHEProoOeCreueHHOCTH, HCIIOJIb30BAaHUIO CaMbIX pasHbIX Opyaud Tpyna u
COBEPIIIEHHOMY Pa3BUTHIO MH(DOPMAITMOHHBIX CBSI3€il. DTH Kaue€CTBEHHO HOBBIE JJISl BCETO KHBOTO
Ha 3emiie CBOMCTBA MO3BOJISIIOT pacCMaTpuBaTh B3aMMOCBS3U YEJIOBEYECTBA C MPUPOJION Kak
COIMATBHO-KOJIOTUYECKHE, a CAMOTO Y€JI0BEKa CUNTATh YHUKAIBHBIM OHOCOITHATEHBIM BUIOM.

DKOJIOTHYECKUM TOCIEJCTBUEM HW3TOTOBIICHUSI W HWCTOJIL30BaHUS OPYIUH, a TakkKe
OBJIQJICHUS OTHEM CTajla Ka4yeCTBEHHO HOBas CTYNEHb B SMAaHCHUMNAIMU JPEBHUX JIOACH OT
BIIUSIHUSL HEOJIAronmpusTHBIX (AaKTOPOB CpEAbl, B YIPOYECHUHM WX COLUHAIBHBIX CBSI3ed U
OCBOEHHUIO OTKPBITOM PHEPrUdM. ITUM OBUIM 3aJI0’KEHBI OCHOBBI HE3aBHCHUMOCTH YEJIOBEKa OT
TIPUPOIBI.

C BO3BHHMKHOBEHHEM YEJOBEKA PAa3yMHOTO JKOJOTHYECKHE CBS3M YEJIIOBEUECTBA
KaueCTBEHHO M3MEHWINCh. Oko0Ji0 50 ThICAY JIET OHM PAa3BHUBAIOTCA Kak 3KocouuanbHble. [Ipu
3TOM UX COLIMATIBHBIA KOMIOHEHT,OCOOEHHO BKPYITHBIX TOpOJax, CErogHsi Bcebosee OTYETINBO
JOMHHHUPYET HaJl SKOJIOTHUECKHM.

2. Bonpochbl K NPaKTHYEeCKOMY 3aHATHIO

1. B dewm 3akiodaercs OMOJIOTHYECKas TPUPOJIA YeTOBEKa?

2. Tlouemy yenoBeK CUMTAETCS OMOCOLMAIBLHBIM BUJIOM?

3. KakuM BuJgaM J>KHMBOTHBIX Tak)K€ CBOWMCTBEHHbI HEKOTOpble (DOPMBI COLUATBHOTO
MOBEACHHUS.

4. KakuMm >KMBOTHBIM U B Kakoi (hopMe CBOMCTBEHHA XUMHUYECKasi CUTHANU3alus?

5.KakoBbl conmanbHble OCOOCHHOCTH TpOohUYECKHMX U HH(POPMALMOHHBIX  CBSI3ei
yejoBeuecTna’?

6.B uem 3akIOYalOTCS OCHOBHBIE OTIWYHS HWCIOJIb30BAaHUS OPYAUNM KUBOTHBIMU H
4eJI0BEeKOM?

7.Kakum o6pazoM oOecrieunBaroT ceOsl SHepruek KUBOTHBIC?

8. B dyem 3akimo4aroTCsl MPUHLHUIKATIBHBIE OCOOCHHOCTH SHEPreTUKH >KU3HEOoOecTeueHus
yesjoBeuecTna’?

9. IlpuBemyiTe IOTIOTHUTENBHBIE IPUMEPHI OPYIUIHOM AESITETHHOCTH YKUBOTHBIX: HACEKOMBIX.

10. Kakoe xuBoTHOE ObLIO ofoMantHeHo nepBbiM? [Touemy? Kak ero mcmonp3yer 4enoBeK
cerofas? CKOJBKO M3BECTHO COBPEMEHHBIX MOPOJ ATOr0 BHJA U KaKhe W3 HUX BBI
3HaeTe?

11. B HacTosmiee BpeMs MPePUHIUMAIOTCS MOMBITKH OJOMAITHUTh HOBBIE BU/IbI )KUBOTHBIX.
Kakue u nouemy?

12. Tlouemy B HacToOsIIIee BpeMsi HEBO3MOXKHO IMOSIBJICHHE HOBBIX UYEIOBEUECKUX pac?
Bonpocs! k npaktuueckomy 3anaTuio 1. 3anonaure tabnuiy 1. B 3aBucumoctu ot crioco6a
MUTaHUS o0epuTe TPOPHUUECKYIO TPYIIYy OpraHn3MoB. [IpuBenuTe mpumMepsl.

Tab6mumna 1

CrnocoOwl mutanus 1 | Cnocod muTaHus Tpopuueckas | [lpumep
Tpoduueckue rpymnmna
CPpyNIbl OPraHU3MOB
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Ne i/

1 Hcnons3yror yriepon
HEOPraHMYECKOro BEIIECTBA,
Hanpumep CO2

2 JKMBOTHBIC MTUTAIOTCS KUBBIMU
pacTeHUIMHU

3 Hcnons3ytot yriepon

HEOPraHN4YCCKOro BCIICCTBa U
XUMHWYCCKYIO SHCPIUIO

4 Hcnons3yror yriepon
OpraHn4YeCKUX BCIIECCTB U
3aKJIIOYEHHYIO B HUX DHEPTHUIO

5 [IutaroTcst APYrUMH KUBOTHBIMU

6 Jnist ciHTE3a OpraHuvecKuX
BEIECTB HCIIOIB3YIOT YIIePO/I
HEOPraHUYeCKUX BEIIECTB U
COJIHEUHYIO DHEPTHUI0

7 [Iutarorcss MepTBEIMU
OpraHMYEeCKUMH BEIIECTBAMU

8 [MuTarorcs cokamu opraHu3Ma-
X03s51HA

IIpakTnueckasi padora 35. Jlemorpadpuyeckasi CTpyKTypa nomyJasiiguii
Teopemuueckan uacmep

Onucanne TOJIOBOTO M BO3PACTHOTO COCTaBa TMOMYJAIMN Ha3bIBAIOT jAeMorpaduei
(“memoc” — Hapo, HaceneHue, “Tpado’ — MUy, OTTUCHIBAIO).

[Tonynsammu cocTosT U3 0cobeid pazHoro mnoja u Bo3pacta. COOTHOIIIEHHE BO3PACTHBIX U
MIOJIOBBIX TPYIII OIPEEIIseT MHOTO€ B 001IeH )KU3HECTIOCOOHOCTH U TEMIIaX POCTA MOIMYJISIUU U
SIBJISIETCS] BAYKHOM XapaKTEPUCTUKOM €€ CTPYKTYPBHI.

VY m000i1 0cobu ¢ BO3pacToM 3aKOHOMEPHO M3MEHSIOTCS XapakTep CBsA3eH co cpenoil u
YCTOMYMBOCTh K JACWCTBUIO OTHCNBHBIX (PAKTOPOB. Y HEKOTOPBIX BHUIOB 3TH BO3pPACTHBIE
pa3nuuus BBIPAXKEHBI OUYEHb PE3KO, MPOUCXOAMT Jake CMEHa cpel OOMTaHMs, XapakTepa
MUTaHUs, CHOCOOOB TMepenBKeHUS. JIMYMHKU CTPEKO3bI-KOPOMBICIIA — THUIIMYHO BOJHBIC
YKUTEJIU C PEAKTUBHBIM TUIIOM JIBU)KEHHS B BOJE, a B3POCIIbIE HA3€MHO-BO3AYIIHbIE, C MALTYLIUM
nosieroM. babouku mocie meramopdo3a MepexoAsIT OT IPHI3YILIEro TUNA MUTAHUS K COCYIIEMY,
OT TOJI3aHUA K TOJIETY M T. M. Y BCEX BHJIOB B XOJ€ Pa3BUTHS 0coOeil ecTh Ooliee ysI3BUMBIE
cTaauu u 6osee ycroitunBbie. VI3BeCTHO, YTO MPOPOCTKH PACTEHUIA, JETEHBIIIN KUBOTHBIX O0Jiee
YyBCTBUTEJIbHBl K HEOJNArompusiTHBIM YCJIOBHSIM, 4YeM B3pocible CchOPMUPOBABIINECS
opranu3mbl. CaMIbl U CaMKU TaKKe€ MOTYT Pa3jMy4aThCs MO JKOJOTHYECKHM OCOOEHHOCTSIM.
Hanpumep, camipl KpoBOCOCYIIMX KOMapOB BOBCE HE HYXKIAIOTCA B KPOBHU IO3BOHOYHBIX
KUBOTHBIX, & COCYT HEKTap I[BETOB.

BospactHas cTpykTypa MNOMyJISLMH, T. € COOTHOIIEHHE B HEMl pa3HbIX BO3PACTHBIX
TPYIII, 3aBUCHT OT JBYX MPUYHH: OT OCOOCHHOCTEW *XKMU3HEHHOTO IMKIA BUIA U OT BHEIIHHUX
YCIIOBH.

Ectb BUABI ¢ OYEHb MPOCTOM BO3PACTHOW CTPYKTYPOU IOIYJISALMNA, KOTOPBIE COCTOST
MPaKTUYECKH W3 TPEACTaBUTENed OJHOro Bo3pacta. Hampumep, Bce OAHOJETHUE pacTEHUs
BECHOW HAXOJSATCS B MIPOPOCTKAX, 3aTEM MIPUMEPHO OJJTHOBPEMEHHO 3aI[BETAIOT, JTAIOT CEMEHA U K
oceHu oTMmuparoT. Cpenud >KMBOTHBIX TaKXE€ €CTb BHUIbl C OJHOPOJHBIMH IO BO3pPACTY
MOMYJIALMUIMY, HAIPUMEP, MHOTHE BUJbl CAPAHYU BECHOW MPEICTaBIEHbI JUUYUHKAMU, PAHHUM
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JIE€TOM — OECKPBUIBIMU HETOJIOBO3PEIBIMU 0COOSMH, 3aTeM — KpbLIaThIMU (popMamu, a riryOoKoi
OCEHBIO — TOJIBKO SAHIIaMH, 3aIIPATAHHBIMH B TTOYBE B KyOBIIIIKH.

VY Takux BHJIOB MPEACTABUTEIN PA3HBIX MOKOJICHWH HUKOTAA HE BCTPEUAIOTCS APYr C
apyroMm. YHCIEHHOCTh MX OYCHb M3MEHUYMBA B 3aBHCHMOCTH OT BHEIIHUX ycioBuil. Eciam B
YSA3BUMBIN MIEPUOJT PA3BUTHSI HACTYIAIOT 3aMOPO3KH HJIU 3aCyXa, MPOUCXOAUT MaccoBasi THOEIb.
B OGmaronpusaTHON e CHUTyallH TMOMYJISIIUS MOXET JIaTh B3pPbIB YMCIEHHOCTH. [l BUAOB C
MPOCTON BO3PACTHOM CTPYKTYpPOW M3MEHEHUS IUIOTHOCTH TMOMYNISAINWN B COTHU U THICSYU Pa3 —
HOPMaJIbHOE SKOJIOTMUECKOE SIBIICHUE.

CnoxxHasg BO3pacTHasi CTPYKTypa TOMyJsUMA BO3HUKAET TOrJAa, KOrjga B HeH
MIPEJICTABIEHbl BCE BO3PACTHBIE TIPYMIbl, OJHOBPEMEHHO JUBYT HECKOJIBKO IOKOJICHUH,
B3pOC/IbIE 0COOM  pPa3MHOMKAIOTCS MHOTOKPaTHO UM HMMEKT  JIOCTaTOYHO  OOJIBIIYIO
MPOJIOJIKUTENBHOCTD KU3HU.

Bospacmuvie nupamuow y uaex u nonegox (pasmvie NOnyiAyun)

B cramax cronoe unmm obesvan-nasuanog, HanpuMep, €CTb W HOBOPOXKACHHBIE, U
MOJIPOCTKH, ¥ MOJIOJIbIE KPEIHYIINE KUBOTHBIE, M PA3MHOKAIOIINECS] CAMKH M CaMIIbl, U CTapble
ocobu. Takue momynsiiMM HE MOABEPKEHBbl PE3KUM KOJIeOaHUSIM 4YUCIeHHOCTH. Kputuueckue
BHEIIHUE YCIIOBUS MOTYT M3MEHUTh MX BO3PACTHOW COCTaB 3a cUeT TruOenu Hambojee cinaldbIX,
HO CaMbl€ YCTOWYMBBIC BO3PACTHBIC TPYIIBI BEDKUBAIOT M 3aT€M BOCCTAHABIMBAIOT CTPYKTYPY
TIOTTYJISIITIH.

Bonpockl K npakTHYeCKOMY 3aHSITHIO

[IpuBeauTe npuMepsl BUAOB C IPOCTOM U CIIOKHOM BO3PACTHOM CTPYKTYPOU MOITYIISIIUAM.

2. Croutr Bompoc 00 OXpaHE pEIKOTO BHUAA MIIEKONUTAIOUIUX Ha OJHOM U3 JBYX
Tepputopuii. Ha oHO#M M3 HUX )KUBYT B3pOCIBIC TUIOJIOBUTHIE OCOOHM, HO HET MOJIOJIBIX.
Ha ngpyroii - cymecTByrOT M0oJ101bIe, HO TOTHOIU B3pocibie. Kakoit u3 1ByX y4acTKOB BbI
penuiy Obl BEIOpATh IS 3aroBeAHIKA?

3. Y xakoil MOMmyJIsIK pacTeHUi OOJIbIE IIIAHCOB HA BBDKUBAHKE: Y TOM, KOTOpasi COCTOUT U3
OJTHUX MTPOPOCTKOB? M3 MPOPOCTKOB, MOJIOIBIX M B3POCIIBIX pAaCTCHUMN ?

4. Kakue M3MEHEHHUs NPOUCXOIAT B MOMYJSIMAX Pa3HbIX BUIOB B OTBET Ha YBEIMUYCHUE
IJIOTHOCTHU?

5. Ilpu cuibHO3arymieHHOM IIOCEBE CEMSH KJIeBEpa CaMOU3PEKHUBAHUS PACTCHHH HE
npouzonuio. OO ypokail 3€JIeHOW MacChl OKa3ajcs TaKUM JKe, KaKk W IpHu
pa3pe:KeHHOM TMOCeBe. 3HAUUT JIM 3TO, YTO CAMOPETYJISAIUS MOMYJIALHUU PACTCHUH B
JTAHHOM CJIy4ae OTCyTCTBOBasia?

6. Ecnu mnonynsiuus pearupyeT Ha COOCTBEHHYIO BBICOKYIO IUIOTHOCTh CHHXEHHEM
POXKJIaEMOCTH, TO IMOYEMY BO3MOKHO YpE3MEpPHOE Pa3MHOKEHUE BPEAUTENEH Ha MOJIIX U
B cagax?

7. Crout 11 pa3peiaTb 0XOTy Ha JUKUX XKUBOTHBIX? Eciin Aa, TO MOKHO 1K clienath Tak,
YTOOBI 0XOTa HE HAHOCUJIA YPOHA MOMYISALUAM 3THUX KUBOTHBIX?

8.Ilouemy neiicTBHE Ha MOMYNALUI0O OONBIIMHCTBA aOMOTHYECKUX (DAKTOPOB Cpeabl He
CUUTAIOT PEryJIALMel YUCIEHHOCTH?

9.Yt0 MOXET CIYy)KUTh NPUYMHAMH, OTPAHUYUBAIOIIUMH IJIOTHOCTH MOMYNSIHUHA MTHII-
JTYTJIOTHE3JHUKOB, HAIIPUMEP CUHULL, B MOJIOJOM JieCy? B CTapOM TOPOJICKOM IMapKe?

10. ¥V Bcex v BUJIOB MOKHO OXHUJATh B3PHIBOB YHCIEHHOCTH MOMYJISIIUI MPU OTCYTCTBUU
Bparos?

=

3aganmue 1

PA3JIMYAIOT HECKOJIBKO ITOIVYJISILIMK COBOJISI OTHOI'O 13 BUJIOB POJIA
KYHMNII.

CpaBHuTE NpUBEIEHHBIE HUKE XapakTepucTuku. Kakne MOXHO cienaTh BEIBObI?
3anonxHUTe TAOIUILY: MOP(OJIOTHIECKHUE U IKOJIOTUIECKIUE OCOOCHHOCTH MOMYISIIUN
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[Tonmymsauun Mopdodonoruueckue OKOJIOTUYECKHE
0COOEHHOCTH 0COOEHHOCTH

| Kamyarckas | I |
| Amyporcas I I |

| Enucenckas | I |

KamuaTckas nomynsauust co60sisi — 0COOEHHO KPYITHbIE 3B€PbKH, MbIIIHbIHN, JUIMHHBIN 1E€PCTHBII
nokpoB. OOHUTAET B Jiecax KAMEHHOW OepE3bI M KEAPOBHIX CTIAHHHUKAX.

Amypckas nonyisius co0oJig — CpeAHUM U MEJIKUI pa3Mep, HU3KUM BOJIOCSIHON TIOKPOB.
[IpenmnounTtaer cMelIeHHbIE XBOMHBIE Jieca.

Enuceiickas nonynsuus co6osist — o pa3Mepy KpYIHbIN U cpeiHui 3Bepb UMEIOIINNA IpyObIii
LIEPCTHBIN MOKPOB KpacHOBATOrO 1BeTa. [Ipeanountaer xBoiiHble, KEAPOBBIE, COCHOBBIE JIeCa.

Bonpocs! k npakTuyeckomy 3aHATHIO . [IpencrasbTe cebe, uto Bel u3zyuaere
MOMYJISILIUIO AUKOTO royyos. [IpeaBapurenbHbie HAOMIOEHUS TO3BOJIMIM YCTAHOBUTD, UTO €€
IJIOTHOCTH B BalieM paiioHe coctarisieT 130 ocobeii/ra. 3a nepuoa pasMHOKeHHUs (y TOIyOst pa3
B roJly) U3 OJIHOM KJIaJIKU U1l B CpeIHEM BbDKUBaeT 1,3 netenslia. B nomynsuuu paBHOE YUCIIO
cam1i0B 1 caMoK. CMEpTHOCTb roJiy0si IOCTOSIHHA, B CPEAHEM 3a roJi moruodaer 27% ocobeid.

Ha ocHoBaHuU MMEIOMIMXCS TaHHBIX ONpeAeTUTe, Kak Oy/1eT MEHAThHCS TIOTHOCTh
TIOMYJISAIIMK TOTYOsI B TedeHue S Ommkaimmx jiet. [Ipu pacuerax orOpaceiBaiiTe 1poOHYIO YacTh
qucha.

[IpousBenst BeIUKMCIEHUS, 3aTI0JHUTE TaOJINIy , PYKOBOJACTBYSICh MPUBEICHHBIMU HUXKE
MIpUMepPaMU PacYeTOB U3MEHEHUSI YUCIIEHHOCTHU 3a EPBBIN TOJ.

PosxpaeMoCTh = IJTIOTHOCTh caMOK * mtogoBuToCcTh = 130 : 2 1,3 =84

CMepTHOCTB = 00111ast INIOTHOCTH * yaenbpHast cMepTHOCTh = 130 - 27 : 100 = 35.

[1noTHOCTH MOMYAAMK K HaYally CJIEAYIOIIEro rofa ecTh €€ INIOTHOCTh K Havaiy
JAHHOTO roJia IUTF0C POXKAAEMOCTh 1 MUHYC CMEPTHOCTb. TakuM o0pa3oM, K Hayairy BTOPOTO
rojia IIOTHOCTh MOIMYJISALUN COCTABUT:

130 — 35 + 84 = 179.Tabnuua

TTokaszarenn I'oxp! xxu3HN
MTOIYJISAIIAH
roJryos
| [ 1 L2 | 3 | 4 |5
‘ IInotHOCTE H 130 || 179 “ H H
‘ Poxnaemocts H 84 || H H H
‘ CMepTHOCTB H 35 || H H H

IMpakTuyeckas padora 36. [IpyHIMIIBI SKOJIOTMYECKOH KIaccupukanum
Bonpochl K NpakTH4YeCKOMY 3aHATHIO

1. Dcce «IloueMy HY)KHO U3y4aTh SKOJIOTHION.

2. [latb onpeneneHue TepMUHY «DKOJOTUM) U3 PA3HbIX UCTOYHUKOB.

-yue6Huk H.M. UepHoBoii Dxoiorus;

-no Peiimepcy H.®;

-rio Jemo U.I.;

-T10 DHLMKIIONEINYECKOMY CI0BapIO.
3. Ilepenucare B TETPab OCHOBHBIE TEPMUHBI ¥ IOHATHSL.
OKoJiorus - Hayka O B3aMMOOTHOLIEHMSX OpPraHU3MOB JApPYr C JAPYrOM U OKpPYKAIOIIEH HX
cpenou.
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Opranusm (KuBOE BemiecTBO) — OenkoBoe Teno. OcyiecTBisioniee 0OMEH BEIECTB ¢
OKpY’KaIoIllel CpesIoil U crIoCOOHOE K CaMOBOCIIPOU3BEACHHUIO.

Bun - COBOKYITHOCTH OPraHU3MOB. CIIOCOOHBIX MIMETh COBMECTHOE MTOTOMCTBO.

DKoJoTuYecKas HUIIA - YacTh OMOCQEephl. BKIIOYAIOIIAs COBOKYITHOCTb
BCEX IKOJIOTUYECKHX (PaKTOPOB (HEOOXOIMMOE MPOCTPAHCTBO. CIOCOO MHUTAaHUS. 00pa3 KHU3HH.
B3aMMOOTHOIICHUS C JPYTMMHU BHJAMH HT. JI.). IPUTOTHBIX JUIsI CYIIECTBOBAHMS KOHKPETHOTO
BH/JIa OpraHU3Ma.

Cpena - BCsl COBOKYITHOCTb TEJI M CUJI BHELTHETO 110 OTHOILEHUIO K dKUBOMY OpraHU3MY.

Cpena oOuTtaHus - XapaKTEpHBIC JJISI PACTEHHH M >KMBOTHBIX €CTECTBEHHBIC YCIOBUS
KHU3HU.

Oxpyxaroriasi cpeia yeJoBeKa - 4acTh CpPeJibl. C AIEMEHTaMH KOTOPOH
OpraHu3M KOHKPETHO B3aUMOJEHCTBYET.

DKoJoru4eckre (GakTopbl — OMNPEJEICHHbIE YCIOBHS U AJIEMEHTHI Cpefbl. KOTOpbIE
OKa3bIBAIOT CHENM(PUUECKOEe BO3ACHCTBUE HA )KUBOM OPraHu3M.

Abuotnueckue (akTopbl - COBOKYMHOCTh (DAKTOPOB HEKMBOM MPUPOJIbI. BIUSIOIIUX Ha
KHU3Hb U PACIPOCTPAHEHHUE KUBBIX OPraHU3MOB.

bruoTtnueckue GpakTophl - COBOKYITHOCTh BIMSHUHN KU3HEACATEIILHOCTH
OJTHUX OPTaHU3MOB Ha JKU3HEACATEIEHOCTD APYTHX. a TAK)KE HA HEXKHUBYIO
KOMIIOHEHTY CpeJIbl OOUTaHHS.

AHTpomoreHHbIe (aKTOPBI — (PAKTOPHI. TOPOKACHHBIE IEATEIEHOCTHIO
YelloBeKa M BO3JICHCTBYIOLIME HAa OKPYKAIOIIYI0 TPUPOJHYIO Cpely: HENOCpPEACTBEHHOE
BO3JICHICTBUE 4YEJIOBEKA Ha OpPraHU3Mbl WJIM BO3JEMCTBHE HA OPraHU3Mbl 4Yepe3 H3MEHEHUE
YeJIOBEKOM UX Cpezibl OOMTaHuUs (3arpsi3HEHNE OKPYKAIOLIEH cpelibl. 3pO3Usl MOYB. YHUUTOKEHUE
necoB. OINyCcThIHUBAaHUE, COKpAIIEHUE OMOJOIMYECKOro Pa3HOOOpa3Hs. U3MEHEHUE KiIuMmara U
Jp.).

JIumurtupyronme Gakropsl - GakTOpbl. CAEPKUBAIOLINE PA3BUTHE OpPraHu3Ma H3-3a UX
HEO0CTATKA WX U30BbITKA.

AnanTtanus - mpouecc NpUcrnocoOIeHNs OpraHu3Ma K ONpPE/IeIeHHbIM YCIOBUSAM OKpYXKarolen
cpepl.

NuTpoaykuust - CIy4alHBIA WM TNpeJHAMEPEHHBIM IEpeHOC. TepecelieHne oco0ei
KaKoro-Jinbo BUIAa PAcTEHUM MM KUBOTHBIX 3a IpeleNnbl MX apeaja. B HOBbIE NPUPOIHO-
KJIMMaTU4YEeCKHUE YCIOBHUS.

AKKIMMaTu3anus — IMpOLEecc OCBOSHMsI MHTPOIYLMPOBAHHOTO BMJa Ha HOBOM MecCTe:
a/JlalTallly K HOBBIM 9KOJIOTUYECKUM YCIOBHUSM.

DOBoIOLUS - MPOLECC NOCTENEHHOIO Pa3BUTHSA. HANPABICHHOTO Ha MPUCHOCOOTEHHE K
U3MEHEHMsIM OKpyKatomied cpeapl. TepMuH mnpuMmeHuM K Ouocdepe u 00bIM  ee
COCTaBJISIFOIIMM KOMIOHEHTaM BILIOTH JIO OpPraHu3Ma.

IIpakTnyeckas padora 37. IkocHCTEMbI
Teopemuueckaa uacmp

JIt00y10 COBOKYIMTHOCTh OPTaHU3MOB U HEOPraHUYECKUX KOMIIOHEHTOB, B KOTOPOH MOKET
MOJIEPKUBATHCS  KPYTOBOPOT — BEIECTBA, HA3bIBAIOT  JKOJOTMYECKOM  CHUCTEMOM WU
3KOCUCTEMOM.

DkocucteMbl (HOPMHUPYIOTCS U3 OHOLIEHO30B M WX HEXKHUBOTO OKpykeHHs. B Hux
BO3HMKAET M TOJACPKUBACTCS OMOIOTHYECKHI KPYrOBOPOT BEIIECTB 3a CUET B3aUMOJICHCTBUS
MEXIy 3aracoM OMOTEHHBIX IJIEMEHTOB, MPOIYIIEHTAMH, KOHCYMEHTAMH U peayleHTamu. J[is
MO/IEp>KaHusl SKOCHCTEM U KPYTOBOPOTA BEIIECTB B HUX HEOOXOAUM MOTOK SHEPTHH.

BemiectBo u 3Heprus nepearoTcs B 3KOCHCTEME MO LensaM nutanus. Ha kxaxaoM 3BeHe
MHUILIEBOU 1ENH 3a/iepKUBaeTca ToJabKo okojio 10% moctynuBmieit sHepruu. TpaTel sHEPrun B
MUIIEBBIX METSIX OTPAKAOTCS B MUpaMUie OMOIOTHYECKON PO TYKIIUH.
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B arpoueno3ax ocnaliieHbl €CTECTBEHHBIE PETYJISTOPHBIE CBSI3M W TOHW)KEHA
KOHKYPEHTOCIOCOOHOCTHKYIbTYPHBIX pacTeHuN. ATrpo11eHO3bI HEYCTOWYMUBBI 5
MOJJIEPKUBAIOTCSL  YEJIOBEKOM 3@ CUeT 3aTpaT JONOJHUTENbHOM »sHepruu. [loanepikanue
BUJIOBOTO Pa3HOOOpa3usi W OMOJIOTUYECKOTO KPYrOBOPOTa BEIIECTB B arpo3KOCUCTEMAX —
TJIaBHBIC IIYTH NOBBILICHUSA UX yCTOﬁHHBOCTH " NPOAYKTHBHOCTH.

B nmpupome CymecTBylOT Kak yCTOWYMBBIE, 3peiible, TaK M HEYCTOWYUBBIE,
pa3BHBalOIIMECs 3KOcUCTEMBI. Pa3BuTHE 3KOCHCTEM ITPOUCXOJUT HA OCHOBE CMEHBI BHJIOB, IIOKA
He chopmupyercss TakoW OHOIICHO3, KOTOPBIH CIOCOOEH IONEPKUBATH  yCTOWYMBBIN
OMOJIOTUYECKUIM KPYTOBOPOT BEIIECTB. DKOCHCTEMbI CIHOCOOHBI K CaMOBOCTAaHOBJIEHUIO IpU
YaCTUYHBIX HAPYIICHHUAX.

BumoBoe pasHooOpa3me — OCHOBAa YCTOWYMBOCTH KMBOW mpuponsl. OHO co3maer
B3aMMO/IOTIOTHIEMOCTh ¥ B3aUMO3aMEHSEMOCTh BUJIOB B OMOIIEHO3aX, 00€CTIEUNBAET PETYIIALINIO
YHCJIEHHOCTH COOOIIIECTB U SKOCUCTEM.

B pesynbrate pa3BuTHsS JKM3HM Ha 3emiie BO3HHKIA Ouocdepa Kak TioOaibHAs
9KOCHUCTEMA, MOAJIEpKUBaeMasi OMOJI0rHYECKUM KpPyrOBOPOTOM BEIIECTB M MOTOKAMM COJIHEYHOMN
SHepruu. YcioBuss B Ouochepe ONpenesistoTcs COCTOSHUEM)KM3HH, €€ aKTUBHOCTBIO U
pa3zHooOpa3ueM. UenoBeyecTBO LETUKOM 3aBUCUT OT COCTOSIHUS OMochephl TOIKHO HAMPABIISTh
CBOIO J€ATCIIBHOCTh B COOTBETCTBHNHU C 3aKOHAMH JKUBOM MIpHUpPOAbI, @ HE IIPOTHUB HUX.

Bonpochl K NpakTHYecKOMY 3aHATHIO

[lepeuncanre BO3MOXKHO 00JIe€€ TIOJTHO COCTAaB PELYLIEHTOB B JIECHON 3KOCUCTEME.

2. Kak mposiBisieTcss KpyroBopoT BemiecTB B akBapuyme? Hackonbpko o 3amkHyT? Kak
caenaTh €ro ycronunnee?

3. Ilouemy cHmxaeTcs IIOAOPOANE MOUYBEHHOIO MMOKPOBA 3€MJIH, €CIIM BEIIECTBA, U3BAThIE
YeJI0OBEKOM B BMJIE ypoikas ¢ IOJIEH, BCE PaBHO PaHO WIM INO3JHO B IepepaboTaHHOM
BUJIE BHOBb BO3BPAILIAIOTCS B OKPYKAOLIYIO cpeny?

4. B oOKpecTHOCTAX JbIMAIIMX IPOMBIIUIEHHBIX NPEANpUATHH B Jecax craja
HaKaIuIMBaThCsl MOACTWIKA. IloyeMy 3TO NPOMCXOAUT M KakWe IPOTHO3bI MOXHO
BbICKa3aTh 0 Oy/yllieM 3Toro Jjeca?

5. B0O3MOXHO 1M CyIIECTBOBaHME 3KOCHUCTEM, B KOTOPBIX JKHMBas 4YacTh IpeACTaBJIeHA
TOJIBKO JIBYMs TpYyIIIaMH - IPOAYLIEHTAMU U PeayLieHTaMu?

6. B mpouuible 3110xu B psae pailoHOB 3eMiIM BO3HUKIM OOJIBIINME 3a11achl KAMEHHOTO YTJIS.
YTo MOKHO CKa3aTh 00 OCHOBHBIX Y€pTax IKOCUCTEM, B KOTOPBIX 3TO MPOUCXOAUIO?

7. IlpuBenute npuUMepbl LENeH MNUTAHUSA, HAYMHAIOUIMXCS C MEPTBBIX PACTUTEIBHBIX

OCTaTKOB, C OJHOKJIETOUHBIX BOJOPOCIEH, C HA3eMHBIX PACTEHUH M 3aKaHUYMBAIOLIUXCS

YEJIOBEKOM.

YeMm noHsATHE OMOJIOrMYECKON MPOILYKIIMU OTIMYAETCS OT HOHATHS OMoMacchl?

9. HazoBuTe *HUBOTHBIX, KOTOPbIE MOTYT 3aHMMATh TOJBKO CTPOTO ONpPEAEICHHOE MECTO B
LeNsX MUTaHus.

10. Ilpeanoxxute  pasHble  NPUHUMOUAIBHBIE  IYTH  HOBBILEHUS  ypOoXalHOCTH
CEJIbCKOXO35MCTBEHHBIX PACTEHHM, BOBMOXKHBIE C IKOJIOIMYECKON TOUKU 3PEHMUSL.

11. Kakue mecTa B LIeTsAX MUTaHUS 3aHUMaET yenoBek? [IpuBeanTe npumepsl.

12. Ecnu MOXXHO MOJTyyaTh BHICOKHME YPO’Kau Ha MOJISAX, CTOUT JIM OECTIOKOUTHCS O CHIKEHUH
MIPOYKTUBHOCTU JUKOW MPUPOABI?

13. YcuneHue perynsTOpHBIX CIIOCOOHOCTEH arpoleHO030B BiE€YEeT 3a COO0OW HEKOTopoe
CHIDKEHHE YpOKaHOCTH. MoO’KeM JIM MBI IOMTH Ha 3TO, €CIM POCT YHMCIEHHOCTU
HaceJeHUs TpeOyeT YBEIIMYECHUs CeNTbCKOX03IUCTBEHHOM MPOTYKITH ?

=

©
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IIpakTnueckas padora 38. Baxunelimme aduornyeckne GpaKkTopbl
Teopernueckas 4acTb

Bynyan OWonOrMUeckMM BHIOM TI0 CBOEMY IPOMCXOXICHHIO, CTPOCHHIO U
(YHKIMOHUPOBAHHUIO OPraHM3Ma, YeNIOBEK KAUeCTBEHHO OTJIMYAETCS OT BCEX JAPYTUX CYIIECTB Ha
3emiie OCOOCHHOCTSIMH CBOMX JKOJIOTHUECKUX CBsi3ed. [IpMHIMIHMAIBHBIM — SKOJIOTHYECKUM
OTJIMYMEM YeNIOBEUECTBA SBIISICTCS BBICOKMI YPOBEHb COIMAIBHOCTH, HAaWOOJIee OTYETIMBO
BBIPQ)KEHHOM B HEBO3MOYKHOCTU JUISi COBPEMEHHBIX JIFOAEH >KUTh BHE oOmiecTtBa. YenoBedyecTBo
CIIOCOOHO TaKke KApAMHAIGHO HM3MEHSTh Cpelay OOWTaHHMsS M PACIIUPSTH €€ JKOJOTHMYECKYIO
€MKOCTh Orarojiapsi CIIOCOOHOCTHM K COTJIACOBAaHHBIM JICMCTBUSM OOJIBIIIOTO YHMCNA JIFOJICH,
YHUKaIbHOM SHEpProoOeCneYeHHOCTH, HCIOJIb30BAHUIO CaMbIX pa3HbIX OpyIMHd Tpyda u
COBEPLIEHHOMY Pa3BUTHIO MH(POPMALIMOHHBIX CBSI3€H. DTH Kaue€CTBEHHO HOBBIE ISl BCETO KUBOTO
Ha 3emyie CBOMCTBAa IMO3BOJIIIOT PACCMaTpUBaTh B3aUMOCBSI3M YEJIOBEUECTBA C MPUPOJON Kak
COLIMAJTbHO-3KOJIOTHUECKHUE, 8 CAMOT'0 YeJIOBEKA CUMTaTh YHUKAJIbHBIM OMOCOLIMAIbHBIM BUIOM.

OKOJIOTUYECKMM TOCJIEACTBUEM H3TOTOBJIIEHUS M HCIOJb30BaHUSA OpYIOHMM, a Takxke
OBJIQJICHUSI OTHEM CTaja KaueCTBEHHO HOBas CTYNEHb B SMAaHCHUIAIMU APEBHUX JIOJEH OT
BIIUSIHUS HEONaronpusATHBIX (aKTOPOB CpeAbl, B YIPOYEHHMH HX COLMAIbHBIX CBs3ed U
OCBOEHHUIO OTKPBITOM SHEPruu. DTHUM ObUIM 3aJ0KEHbI OCHOBBI HE3aBHCHMOCTH 4YEJIOBEKa OT
MIPUPOIBI.

C BO3HMKHOBEHMEM UYEJIOBEKa pPa3yMHOTO OJKOJIOTUYECKHE CBS3M UEJIOBEYECTBA
KaueCTBEHHO M3MEHWINCh. Oko0JI0 50 ThICAY JIET OHM PAa3BHBAIOTCA KakK dKoconuanbHble. [Ipn
3TOM UX COLIMATIBHBIA KOMIOHEHT,OCO0EHHO BKPYITHBIX TOpOJax, CerogHsi Bcebosee OTYETINBO
JOMHHHUPYET HaJl SKOJIOTHUECKUM.

2. Bonipochbl K NPaKTHYECKOMY 3aHATHIO
Bonpocsl k npakTnueckomy 3anaTuio 2. Kakue abuotnueckue GpakTopsl BIUSIOT HA
OpraHu3MBbl, KUBYIIIHE Ha CyIle, B BoJIe U B no4Be? Brnumurte Ha3BaHus GakTopoB B TabnuIy 2 u

IIOJYCPKHHUTEC Ba)KHEHIIIME U3 HUX B KaX(HOﬁ cpeace.

Tabauia 2

OCHOBHBIC OcHoBHbBIE
JKOJOTHYECKHUE (phakTopsI
dakTopsl cpen
)ku3nu Cpena
oouTaHus
Cyma

Boaa

ITouBa

Bonpocsl k npakTuueckomy 3aHaTuio 3. [TocTpouTs U mpoaHanu3upoBaTh rpaduku IEHCTBUS
CBETa, TeIjia U BIIaru Ha PacTEHUSI.

[To Tabnure 3 mocTpouTh rpadmku AEUCTBUS CBETa, Terja U Biard. Ha ocu opauHar (y)
OTMEUAIOTCS KalleHJapHbIE MECSAIbl, a Ha OCcU a0CIUCC(X) - BEIMYMHA CYMMapHOW COJIHEYHOU
paauanuu, CpeTHUX MECSYHBIX TEMIIEPATyp U CYMM aTMOC(EPHBIX 0CATIKOB.

[IpoananusupoBarth TpaduKH, YCTAaHOBUTH (AKTOPHI, OIpPEACISIONINe Hadalo M KOHEIl
BETeTAIlMM PACTCHHH M HMX 30HY XU3HEICATEILHOCTH, OTMETHB €€ IITPUXOBKOH Ha rpaduke,
YUUTBIBAsI, YTO BETeTAlMsI PACTEHUN BO3MOJKHA MPH MOJOXKHUTEIBHBIX TeMIIepaTypax, BETUUYUHE
COJIHEYHOM paJaIliy BhIIIE 2 KKajl/ CM M KOJIHYECTBE 0CaaKOB He MeHee 30MM/ T.
Tabmanma 3
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Benuuunnbt CymmMmapnas paa. Temneparypa Ocanxu (MM)

CyMMapHOH (xxan/cm2) (rpanmycsl)
COJIHEYUHOH

panuanmu,

CpeaHHUX

MECSIYHBIX

TEMIIepaTyp u

CyMM

aTMOC(epHBIX

0CaJIKOB

Mecsnnl

1 0 -38 30
2 2 -51 33
3 6 -40 39
4 7 -25 35
5 10 -7 49
6 10 10 42
7 15 17 54
8 6 12 57
9 1 -2 41
10 1 -13 40
11 0 -23 32
12 0 -31 27

IIpakTuyeckas padora 39. PecypcoobecnedyeHHOCTDh. /[pyrue BUIbI pecypcoB.
JKoJIornyeckne npoodJiemMbl

Teopemuueckasn uacmo:
IIpupojHble pecypcbl —3TO OOBEKTbl MM SBICHHUSA, KOTOPblE SKOHOMMYECKH LEIecO00pa3HO
UCIIOJIb30BATh B X034UCTBE (IKOHOMMKE) IIPU COBPEMEHHOM YPOBHE Pa3BUTUS TEXHOJIOTUU.
1) Heucuepmnaembie pecypcsl
He Moryr 3akoHYMTbCS 3a BpeMsl, COIOCTaBUMOE CO BPEMEHEM CYIIECTBOBAHMS LMBUIN3ALUN
(?KOHOMUKH)
a) CosHevHas SHeprus
0) IIpuIuBHO-OTIMBHAS YHEPTHUS
B) BerpoBas sHeprus
r) ['eoTepmanbHas sHEprus
1) ATPOKJIMMATHYECKUE PECYPChI
e) ['uapossHepruyeckue pecypcebl
2) HUcuepniaemble pecypesl
MoryT 3aKOHUUTHCS 32 BPEMsI, COIIOCTAaBUMOE CO BPEMEHEM CYILIECTBOBAHUS LIMBUIN3AINU
(?KOHOMUKH)
JlensTcs Ha BO30OHOBUMbBIE U HEBO30OHOBHMBIE.
Bo3o6HoBuMEbIe (B) MOryT OBITH iCuepIIaHbl 1 BHOBb BOCCTAHOBJIEHBI
(3a Bpems, ... CM. BBIIIE).
Heso3o0HoBUMBIE (H) HE MOTYT OBITH BOCCTaHOBJICHBI
(3a Bpems, ... CM. BBIIIE)
Bonanrie
MuHepanbHbie
JlecHsle
ITouBeHHBIE

47



buomgornueckue

3aganus 1 BHINOJHEHNS HA MPAKTUYECKOM 3aHATHH

1. CocraBbTe 6m0K-cxeMy «lIpupoiHbIe pecypChl», HCIOb3Ys CIEeIYIOIMNe 0003HAUCHUS:

Boanblie (npecHas, unucras Boja) - B

MunepanbHbie (10J€3HbIe HcKonaembie) - H

JlecHble - B

[TouBenHsbIe - B

buonoruueckue (6nonoruueckue Bupl) - H

2. 3anoaHATE TAOIUIY
Buapl monxoioB K OlLIEHKE CynrHocTh moxo/1a
TIPUPOJIHBIX PECYPCOB
3aTpaTHBIN TTOAXO.
Pe3ynbpTaTUBHBIN TOAXO/I.
3aTpaTHO-pECYpPCHBII
TIOJTXO.
Bocnpoun3BoicTBEHHBIN
TTOJTXOT.
ITonxon 1O PKOHOMHYECKOM
OTIEHKE TPUPOJIHBIX PECYPCOB
Ha OCHOBE TaKC BO3MEIICHUS
yiepoa.
Tlonxon o OIICHKE
OMOTIPOAYKIIMM HAa OCHOBE
METO/la aHKETHOrO OIpoca
HaCeJICHUS.
KagacTpoBblii moaxo.
PeuTHEBIN TOAXO.

3.BribepuTe 01MH MPaBUIILHBIN OTBET
Al IIpumepoM ucuepnaemMbix BO30OHOBUMBIX IPUPOIHBIX PECYPCOB ABIISIETCS
1. [Tonumerannnyeckue pyisl

2. SnepHas sHeprus

3. Mopckas Boja

4, JlecHbie pecypchl

A2 Kakoe yTBepxieHHe 00 00eCTICUeHHOCTH ITPUPOTHBIMH PECYPCAMH SIBIISIETCS BEPHBIM?

1. O6pabatpiBaeMmbie 3emiin 3aHUMatOT 70% MUPOBOTO 3eMenbHOTO (hoHaa

2. Pecypcrl npecHoii Boabl coctaBisiioT 40% o0bmiero oo6bema ruapocdepsl

3. [TaxoTHBIEC 3eMJI B OCHOBHOM PaCIpe/ICIICHBI B JIECHBIX, JICCOCTEITHBIX U CTEITHBIX 30HAX
4. B Mupe cymiecTByeT 0KoJI0 6 ThICSY yroJbHBIX OacCceitHOB

A3 B «ONOBSHHBIN MOSICY» BXOJAT TOCYIapCTBA

1. Amxup, Eruner

2. Taunann, Manai3us

3. 3am6Ous, 3um0Oa0OBe

4. Wpak, Kyseir

A4 Haubonee 3peKTUBHBIM MyTeM MPEOA0TICHUS ASPHUIINTA BObI SIBISETCS

1. ParmonanbHO€ NCHOJIb30BaHUE BOJHBIX PECYPCOB

2. OmnpecHeHnue BoJl MUpPOBOro okeaHa

3. TpancnoptupoBka aiicOepron

4. Coxparienne noTpedaeH s BOAbl HaCEIEHUEM

A5 Oxpane npupo/Ibl CIOCOOCTBYET

1. [Iupokoe pa3BUTHE TPAHCIIOPTA HA IIEKTPUUECKON Tsre

48



2. Coznanune xackanoB ['DC Ha pekax

3. IepeBox TOC c raza Ha yroib

4. Pa3BuTHEe HHTEHCUBHOTO 3€MJIEJIENINS B 30HE BIAYKHBIX 3KBATOPUAJIbHBIX JIECOB
A6 Oxpane ruapocdepsl CriocoOCTBYET

1. OrpaHudeHue UCIOIb30BaHUS MUHEPAIbHBIX Y100pEeHU
2. Opouienue nosen

3. Ocymenue 60J10T

4. CoztaHue UCKYCCTBEHHBIX KaHAJIOB

A7 3aconeHue no4yB XapaKTEpHO JJIsl IPUPOIHOM 30HBI

1. [1ycThIHB ¥ TOTYNYCTHIHB

2. Taiiru

3. Tyuap

4. BitaykHBIX TPOIIMYECKUX JIECOB

A8 [lpumepom panvoHATBHOTO MPUPOJIOIIONIb30BaHUS ABIISAETCS
1. [lepeBo3ka He(TENPOAYKTOB HA MOPCKUX CyJIaX

2. PexynbTuBanus 3emens B pailoHax 100bIYM yriist

3. 3axOpOHEHHE SAIEPHBIX OTXO0/I0B Ha MOJUTOHAX

4. Coznianue BOJIOXpAaHUIIUII HA PABHUHHBIX peKax

A9 Ilnomanu oOpabaThiBaeMbIX 3eMeb TPEe00IaIatoT B CTPaHax
1. CesepHoil Adpuku

2. IOxHOI A3un

3. ABcTpanuu

4, JlaTuHCKOM AMEpPUKH

A10 Kakoe yTBepxaeHHue 0 MPUPOIONOJIb30BAHNN BEPHO?

1. CnnaB ApeBecHMHBI MO peKaM SIBJSIETCS CAMbIM 3KOJOTHYECKH YHUCTHIM CIIOCOOOM €€
TPAHCTIOPTUPOBKHU

2 YTunuzamus 0TX0A0B OTHOCUTCS K IPUPOI0COepEraloniiM TEXHOJIOTUSIM

3. B 3anoBenHuKax OXpaHAIOT TOJIBKO KUBOTHBIX

4 CTpouTEnbCTBO BOJOXPAHIIMI HAa pPEKaxX HE OKa3blBaeT HUKAKOTO OTPULATEIILHOTO

BO3JICHCTBUS Ha MPUPOTY

1. Ucnonb3ys naHHBIE, MpUBEICHHBIE B Tabi. 1 paccuuTaiiTe pecypcooOecredyeHHOCTh IBYX
CTpaH OTJAEJIbHBIMHU BHJIAaMU MUHEPAJIbHBIX PEeCcypcoB (IMOJIE3HBIX HCKOMaembix). [lomydeHHbie
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pe3yIbTaThI 3aHECUTE B TabI. 1 (o oOpa3siy).
i Tatauya I
Heagra Heaeauas pyas Dpwpodsis rag ¥roas
Pecyp- Pecyp- Pec Hpyrue
Haznanne . ':003;— < F i 0006:-'1':- m pnECES
crpamss | Sanacs | ofsraal newen- | 3anacs | Rodsria) neven- | 3anace | loGuaa| newen- | Sanacs | KoGurea| neven-| b
{(mapa v} (wam 1) | mocrs |(mapa v (Mnam 1) | mocrs j(mapa o)) (aan 1) | moeTe [(mapa ) (mam 1) | socrs | MOHO-
() (ner) {aer) (ner} | narmuie
CITA 4,6 368 10 35 5,7 550 1400 | 941
Amonua = 0,7 - - = 2,1 - 6,2
epmamna [ 0,07 T 10 | 7.5% 7 7 0,34 i3 18 Zdd [ 205 [1190 [Kamesn-
HaA
H wan-
HAf ©o-
I, CTDO-
AT k-
HRlE Ma-
Te bl
Dpannna = 4 T* 15 - 3,3 ? 9,0
Ascrpanus| 0,3 30 28,1 | 107 t 29,5 350 | 230
GCCILA 7.2 320 20 45 24,1 615 3500 | 326
[lonsma = - = = 7 4,5 230 | 200 *_
Pecmyt- - = He. = an He- = - - 5,7 |He- [Ipadur,
Inmra Ko- A0CTA- AOCTA- AocTa- HoCTa-[CHHHL,
pes TON- TOY- TOY- TOM- |CTPORA-
HAf HAA Had Had  |TeARHBIE
MATE-
TS
|Epaznms = = 18,0 | 135 = 2,8 = 5,1
Kurait 3,2 147 90* 160 0,20 | 17,3 1200 | 1300
Hunus 0,86 87 18 12 ? 17,0 192 287
Hurepna | 2,4 83 T 7 2,8 | 30,1 = | 0.05
= — JanAckl HIM Ao0bMa HesHAMHTeAbHEL | — JaBHEIG OTCYTCTBYION; ¥ — iefenlile PYALl HHIKOMD KAYECTEY
(Hanksle 0 3adacaX MOTEdHALIX HCKOMAEMEIX B PASHBIX HCTOYHHKAX MOTYT OTIRYATRCH, TAK Kak B OQHMX CAVYAAX
peub HEeT of ofix samacax, B APYTHX — O DAIDERAHEAIX 1M QOCTOBEDHBIX

2. IlocTpoiiTe cronbyaThie TUarpaMMBbl PECYPCOOOECTICUEHHOCTH CPAaBHUBAEMbIX CTpaH HEPTHIO,
ra3oM, yrieM U JKele3HOW pymou. Ompenenute ypoBEHb PecypcOOOECIEUEHHOCTH (BBICOKHIA,

JIOCTAaTOYHBIH,
IITPUXOBKOM
POkl rognt TofK roAL!
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Vm ofosRaTeHHA

¥possu pecypooobecneTeAHOCTH:
[Imﬂ]ﬂ -~ HeNoCTATOYHEIH.

— ADCTATOTHLE;

pPYoa

HEJOCTAaTOYHBIA) M OTpa3uTe €ro Ha JAMarpaMMax COOTBETCTBYIOIEH

3. HazoBuTe peruoHsl
MUpa, UMEIOLIHUE:
CaMBIil BLICOKHUM,

CaMblii HU3KUW YPOBHU
pecypco-
00€CTICUeHHOCTH
He(ThIO.
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IIpakTnyeckas padora 40. Jkonorndyeckas nemorpadus
Teopernueckas 4acTb

W3MeHeHHsT 4YMCIEHHOCTH M CTPYKTYpbl MOMYJISIUI 4YeJOBEKa H3ydaeT AeMorpadus.
JlemMorpaduueckie 3aKOHOMEPHOCTH B TPHIIOKEHHHM K YEIOBEYECTBY HMMEIOT Kak o0Imue
OKOJIOTMYCCKHE YCPThI, TAK U CBOU XAPAKTCPHBIC OCO6GHHOCTI/I. O1nnuns IICMOFpaq)I/II/I YCJIIOBCKa
ONpCACIIAAIOTCA YHUKAJIIbHBIM €TI0 IOJOXCHUECM B CHUCTEMC JKHMBOTHOTO 1HAapCTBa Kak
€MHCTBEHHOTO Ha 3emJie OMOCOIMAIBHOTO BUAA.

UKCIIEHHOCTh YeJI0BEUYECTBA OIMPEACISACTCS COOTHONMICHUEM POKIAEMOCTH M CMEPTHOCTH.
B 3ToM uenoBek nosio00eH aoboMy 6uonsorndeckoMy Buay. CocoOHOCTh K Pa3MHOXKEHHUIO TauT
B cebe MNOTCHUHUAJIBHYIO BO3MOXHOCTb Hapall¥MBaHUA UYHWCICHHOCTU B F€OMCTpI/I‘~I€CKOI\/'I
MPOTPECCUU, HO 3TY BO3MOXKHOCTb HE peaM3yeT HU OJUH Onojiornueckuil Bujl. KakoBsl B 3TOM
TJIaHe BO3MOXXHOCTH ueJloBeKa?

PaccMOoTpUM MPUMEHUTEIIEHO K YeIOBEKY OCOOCHHOCTH TPOSIBICHHS YETHIpEX HamboJjee
XapaKTEepPHBIX 3KOJOTUYECKUX (PakTopoB, 3(P(PEKTHUBHO OTrPaHUUMBAIOIIMUX MOTEHIUAIBHO
OECKOHEYHBIN POCT MPUPOIHBIX MOMYISIUN. ITO KIUMAT, XUIIHUKH, O0JIE3HU U MHILA.

Kimmar. Ilo cnocoOHOCTH 3acensTh JIF00bIe KITMMaTHYECKHEe 30HbI YeJIOBEK HE UMEET cebe
PaBHBIX CpEAN OHMOJIOTUYECKIX BUIOB. ECTGCTBGHHO, qTO paﬁOHBI C ONTUMAJIBHBIM JIsI HETO
KiIImMaroM, rje Jeruye o0ecreunTh KU3HEHHBIN KOM(l)OpT, OXOTHEC 3aCCIAIOTCA JTIOAbMH, YEM
TEPPUTOPHUH C OKCTPEMAIBHBIMU YCIOBHAMU CYHICCTBOBAHUA (HOJ'I?IpHI)Ie 30HbI, ITYCTBIHH,
BBICOKOFOprI). CrocoOHOCTh M3rOTaBJIMBATH OJCKAY, CTPOHUTH KHIBEC, HCIIOJIB30BATh
JOTIONTHUTEIBHYIO SHEPrUI0 U  PEeryjJupoBaHHs TEeMIepaTypbl U  BJIQXKHOCTH, T.€.
pa3zHooOpa3Hasi COIMaTbHO-3KOHOMHUYECKAs U TEXHUYeCKas JesITeIbHOCTh, TI03BOJIMIIA YEJIOBEKY
MOYTH TIOJTHOCTHIO HEUTpaIn30BaTh OTPULIATEIbHOE BO3JEHCTBHE HEOJIArompHUsTHOTO KIMMara
Ha jaeMorpadudeckue mnpoiecchl. B Hacrosiee Bpemsl KIMMaTHYEeCKHE YCIOBHS OKa3bIBaIOT
HE3HAYUTENIbHOE BIIMSIHNE Ha pacCesIeHre JIIo/Ied 10 3eMHOMY 1Iapy.

XumHukd. Kak CBHAETETBCTBYIOT PACKOTKU TOCENEHUN TEePBOOBITHOIO YeJOBEKa,
JPEBHUE JIOJAM HEPEJIKO OKa3bIBAIMCH KEPTBAMU KPYIHBIX XUITHUKOB. Ho oBiiageHne orueM u
OpYIUSIMU OXOThl MHOTOKPAaTHO YCWJIMJIO MOTYIIECTBO 4YeJOBEKa M O00ecrneymino emy
MIPEBOCXO/ICTBO Ja)K€ HaJ CaMbIMU KPYIHBIMH M CUJIBHBIMU >KUBOTHBIMU. B Hacrosiiiee Bpems
XMUIHUKHA HE OKA3bIBAIOT HU MaJICHIIIero BIUSHUS Ha YUCIIEHHOCTh YEJIOBEYECTBA.

Bonpochl K NPaKTHYECKOMY 3aHATHIO

1. Ilpu cunbHO3arymeHHOM IIOCEBE CEMsIH KJeBepa CaMOM3PEKUBAHUS DPACTEHUN HE
npousonuio. OOmui ypoxail 3eleHOil Macchl OKa3aics TakuM JKe, Kak H IpH
pa3peKeHHOM TMOCeBE. 3HAUUT JIM 3TO, YTO CAMOPETYJISAIUS TOMYNIALHUU PACTCHUH B
JTAHHOM CJIy4ae OTCyTCTBOBasia?

2. Ecnu monynsinusi pearupyeT Ha COOCTBEHHYIO BBICOKYIO IUIOTHOCTbH CHH)KCHHEM
POkKAAEMOCTH, TO IOUYEMY BO3MOKHO YPE3MEPHOE PA3MHOKEHHE BPEAUTENEH Ha MOJISIX U
B cajgax?

3. Crout nu pa3pemiaTb 0XOTy Ha TUKUX KUBOTHBIX? Eciu Aa, TO MOKHO 1K clienarth Tak,
YTOOBI 0XOTa HE HAHOCUJIA YPOHA MOMYISAUSAM dTHUX KUBOTHBIX?

4.Tlouemy nelcTBHME Ha TOMYNALUIO OONBIIMHCTBA aOMOTHYECKHX (AKTOPOB Cpeibl HE
CUMUTAIOT PETYSIUEH YNCICHHOCTH?

5.UT0 MOXET CIy)KUTh TPUYUHAMH, OTPAHUYUBAIOIIUMH IJIOTHOCTH MOMYJSIHUHA TTHII-
JYTUIOTHE3THUKOB, HAIPUMEP CHHUII, B MOJIOZIOM Jiecy? B CTapOM TOPOJICKOM mapke?

6.Y Bcex 1M BHJIOB MOKHO OXHJaTh B3PHIBOB YHCIEHHOCTH MOMYISLIUNA TMPU OTCYTCTBUU
Bparos?
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IIpakTnueckas padora 41. CBer Kak ycj10BHe OPHMEHTALIMHU KHBOTHBIX
Teopernueckas 4acTb

I'adpuensin O.C. EcrecTBo3Hanme 10 ki1.: yueonuk. §18 (ctp.154-160) [1]
Bomnpochbl K IPaKTHYECKOMY 3aHSITHIO

Ha 3ansTHH paccMaTpuBarOTCs CIIEAYIOIMINE BOIIPOCHL:
1. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CKeJIeTa YEJIOBEKa U 00E3bsHBI.
2. OObsacHUTE, KaKk B MPOLECCE IBOJIONNU M3MEHSIACh (hopMa Yepena M pa3BUBAJICS MOT
4eJI0BeKa.
3. HazoBute co3marens mepBOW HAy4YHOH KIacCU(PHUKAIMM PACTEHUH W IKUBOTHBIX,
OCHOBHBIC CUCTEMATHYCCKHUE € IMHHUIIbI ITOM KJ'IaCCI/I(i)I/IKaIII/H/I, MMPUBCANUTEC IPUMCPHI.

IIpakTuueckass padora 42. CoBpeMeHHble MNpP00JeMbl OXPaHbl MNPHPOABI.
CoBpeMeHHOEe  CcOCTOsIHMEe M oOXpaHa  aTMocepHbBIX M  BOAHBIX  PecypcoB

1. Teopernmueckasi 4acThb

CoOimo/ieHNe TIPUHIWAIIOB W TPaBWI  PAlMOHATBLHOTO WCIOJIB30BAHUS TPHPOTHBIX
PECYPCOB M OXpaHbI MPHPOJBI HEOOXOJUMO B HHTEPECAaX CYIIECTBYIOMIETO M TOCIETYIOIINX
MOKOJICHUHN TIONEN.

Bo3spacraroriee 3arpsizHeHHe W HU3MEHEHWE OanaHca Ta3oB B arMmocdepe TpeOyroT
CTPOTOro COOJNIOJCHHSI Mep [0 €€ OXpaHe: YCTAaHOBJIEHUS Ha MPEINPHUITHSIX OUYHUCTHBIX
COOPY)KEHMI, NCIOJIb30BaHNE IIUKINUYECKUX MPOIIECCOB B TPOU3BOJICTBE.

Bbepexxnoe pacxomoBaHWe TPECHOW BOJIbI, CBOCBPEMEHHAasi W JCHCTBEHHAs OYMCTKa
CTOYHBIX BOJ, OXpaHa BOJHBIX PECYpPCOB COKpallalOT HX ACPUIUT U YBEIUYUBAIOT UX
BO3MOYHOCTHU MX UCHOJIBb30BAHUS.

Oxpana atmocdepsl peryiupyercs, mnpexjae Bcero, KoHBeHIMEHl O TpaHCTpaHUYHOM
3arpssHeHun  Bo3ayxa (1979 r1.), Monpeansckumu (1987 r1.) m Benckumu (1985 T1.)
COTJIAIlIEHUSIMU TI0O 030HOBOMY CJIOIO, a TaKKe MPOTOKOJIAMU O KOHTPOJIE HaJl BELIOpOCaMu CEphI U
OKHCJIOB a30Ta.

Ocoboe MecTo cpenu MeXAYHAPOAHBIX KOHBEHIIMM U COrJalle-Hud M0 OXpaHe
BO3IyIIHOTO OacceitHa umen MockoBckuii toroBop 1963 . 0 3anpeleHu: UCIIBITAHUS AEPHOTO
opyxkus B arMmocde-pe, KOCMUYECKOM MPOCTPAHCTBE M TOJ BOJOW, 3aKIIOYEHHBIH MeEX-1y
CCCP, CHIA u Asnrameit, apyrue cornamenus 70...90-x rr. 06 orpaHM4eHHH, COKPAILIEHUU U
3aMpemnieHny SIePHOro, OaKTePUOIO-TUYECKOT0, XUMHUUECKOTO OPY)KHS B PA3IMYHBIX Cpelax U
perno-Hax. B 1996 r. B OOH TtopxectBenHo mnoanucad JloroBop o BceoOBbEMITIONIEM
3anpelleHUH /I€PHBIX UCIIBITAHUM.

COBpeMeHHOC MCKAYHAPOOAHOC COTPYAHHUYCCTBO B obOmactu OXpaHbI OKPY)KaIOH_ICﬁ
CpCAbl OCYHICCTBIISACTCA HAa TPEX YPOBHAX!

1. Pacmupenue oOmeHa ombIToM. YeM Jydlle OXpaHsSeTcsi MPUPOJa HAa TEPPUTOPHH
KaX/10} CTpaHbl, TEM MEHbIIE TIOTPEOYeTCs CHII M CPEJICTB Ha MEXKTyHApPOAHOM YPOBHE.

2. Pa3zpaboTka M OCYIIECTBIEHHE Mep MO OXpaHe 3JIEMEHTOB IMPHUPOJHON Cpelasl B
OTPaHUYEHHBIX 30HAX WU Teorpapuueckux paoHax Mpu Yy4aCTHM JBYX MIJIM HECKOJIBKHX CTpaH
(IByXCTOpOHHEE, CyOpernoHaIbHOE WM PErHOHAIBHOE COTPYIHHUYECTBO).
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3. Hapacranue ycumnuii Bcex CTpaH MUpa B PELIEHUH 331a4 OXPaHbl OKPYKaIOLIEN Cpebl.
Ha »5tom ypoBHe mpoucXomuT pa3paboTKa ¥ OCYIIECTBICHHE OOIIEYEeTOBEUECKIX
MPUPOAOOXPAHHBIX MEPOIPUATHM.

CoBpeMeHHBIN 3Tall MEXIYHAapOJHOIO IPUPOJOOXPAHHOIO JBMKEHMS 3aBEPILAETCS
odopMIICHEM MEXaHU3MOB U MPOLENYp peann3aluu pemennii Bcemuproro ¢popyma B Pro-ne-
Kaneiipo. B XXI B. 4enoBe4ecTBO BXOAUT C SCHBIM IOHMMAHHUEM >KM3HEHHOW 3HAYMMOCTHU
9KOJIOTMYECKUX IpoOjaeM U ¢ 0OOCHOBAHHOM YBEPEHHOCTbIO B MX PpEILIEHUH BO O1aro Bcex
HapoJ0B Mupa U TpupoAsl 3emian. OOLIECTBO MOXKET KUTh W Pa3BUBAThCS TOJIBKO BHYTPHU
Onocdepsl U 3a CYET €e PecypcoB, MOATOMY OHO KHU3HEHHO 3aMHTEPECOBAHO B €€ COXPAaHECHUH.
UYenoBe4yecTBO JIOJDKHO CO3HATEJIBbHO OTPAHMYUTh CBOE BO3ACHCTBHE Ha MPHUPOAY, YTOObBI
COXPAaHUTh BO3MOXHOCTb JaJTbHEUIIIEH KOABOIIOLIHMH.

Bonpocs! k npakTHYecKOMY 3aHATHIO

1. Yro 3HAYUT «OXpaHATH NMPUPOAY» HAa COBPEMEHHOM OJTale pa3BUTHS YEIOBEYECKOTO
oOurecTBa?

2. B 4em mnpuWHIWIHATBHBIC OTIMYUS B CTPATETUH HCIIOJIB30BAHHUS BO300HOBUMBIX U
HEBO300HOBHUMBIX IIPUPOJIHBIX PeCYpCOB?

3. Kakwe Hay4HbIe 3aKOHOMEpPHOCTH y4TeHBI B 3akoHe P®D «O0 oxpaHe OKpyKaromien

MIPUPOIHOMN CpenbI»?

Kakoe 3HaueHue umeer npupo/ia B )KU3HU Y€JIOBEKa U YeJI0OBEYeCKOro oouiecTBa’?

Uewm oTiimyaeTcst BO3IEHCTBUE YETIOBEKA HAa IPUPOAY OT BO3JICHCTBHS HA HEE KUBOTHBIX?

UTO MOJI0’KEHO B OCHOBY KJIaCCHU(DUKAITUN TTPUPOTHBIX PECYPCOB?

MOoXHO 11 CUMTaTh, YTO B OnmxkanieM OyayleM ¢ OKpyKarolleh cpeioi Bce OyaeT B

nopsiake, ecnu mpuHAT 3akoH Poccuiickoit ®denmeparuun «O0 oxpaHe OKpyKaromiei

MPUPOIHOMN cpeabD»?

8. Iloyemy mpoOaeMbl OXpaHbl TPUPOILI OOCYKAAIOTCS HA MEKTYHAPOTHOM YPOBHE?

9. Kakyto posb B 3arpsi3HEHUN BO3/yXa B TOPOAaxX UTPAeT aBTOTPAHCIIOPT?

10. YTo Takoe cMor u Kak oH obpazyercs?

11. B uyem 3akiroyaercs 3allUTHas pojib 3eMHOM atmocdepbl? Kakoe BiMsHHE OKa3bIBACT
3arpsiz3HeHue aTMocdepsl Ha 3J0POBbE JIFOJICH, )KUBOTHBIX, HA PACTUTENBHOCTD, MOTOy U
KJIUMar?

12. [loueMy ecTecTBEHHOE 3arps3HeHHe aTMoc(epbl He HapyliaeT MPOUCXOJSAIIMX B HeEl
npoueccoB? B yem omacHOCTh 3arpsi3HeHUs: aTMoc(epsl BBIOpOCAMHU MPOMBIIIIICHHBIX
NPEIPUATHIT?

13. Yem onacHo pa3pylieHue 030HOBOTO dKpaHa?

14. MO>XHO JT1 COXPaHUTH O30HOBBIN SKpaH B COBPEMEHHBIX ycnoBusx? Kakum oopazom?

15. Crout 51 pa3BUBaTh aTOMHYIO HEPreTUKY, €CJIM OHA TaK onacHa?

No ok

Ilpakmuueckasn paooma 38.
Tema: [louBeHHBIE pecypchl, HX HCNIOJIb30BaHUe U oxpaHa. OxpaHa Heap.
Teopernyeckas 4acTb

Ilone3Hple uCKOMaeMble OTHOCSATCS K HEBO30OHOBHUMBIM TPUPOAHBIM pecypcam.
HeoOxonuMo ux OepekHO pacxoloBaTh, NMpPHU J00bIYE, TPAHCIIOPTUPOBKE M mepepaboTke. B
MecTax JTOOBIYM MOJIE3HBIX MCKOMAEMBIX HEOOXOIMMO MPOBOJUTH PAOOTHI MO0 BOCCTAHOBIICHUIO
HapyLIEHHbBIX JaHIMAPTOB.

Ilox spo3uell MOUYBBI MOHMMAIOT IPOLIECCH PAa3pPYIIEHUs] M BBIHOCA IUIOJOPOJHOIO CIIOS
BOZIOM Wi BeTpoM. EcTecTBeHHas 5po3usl IPOTEKAET OYEHb MEUIEHHO, U MIPOLIECCH BHIMBIBAHUSA U
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BBITyBaHUsI YPaBHOBEIIMBAIOTCSI €CTECTBEHHBIM T04B00Opa3zoBaHueM.[IpuycKopeHHOH 3po3uu
pa3pyleHre MOYBHI MPOUCXOUT BO MHOT'O pa3 ObICTpee.

Pa3pyiienne mo4yBel MOKHO MpeRyNpeauTbh, 3a7epikKaTb €€ 3PO3UI0 U BOCCTAHOBUTH
SpOAMPOBAaHHBIE TIOYBHI, 3TO TPeOyeT OOJBIINX 3aTPaT TPy/Ja U CPEACTB.

Bonpocs! u 3a1aHNis K IPAKTHYECKOMY 3aHATHIO
3agaunue 1

=

B 4yem mpenmymiecTBa UCTIOIB30BaHUS BTOPUYHOTO CHIPHs?
2. KakoBbl TyTH COKpalleHUs TOTEPh ChIphs NpuU J00BIYe, oboramieHuu, o0paboTke,
TPaHCTIOPTUPOBKE?

3. B yewm cymHOCTh peKyIbTHBALAN 3€MEITh?
4. Kakoe 3Ha4eHHE TS pa3BUTHSI IIUBUIIN3AIMN UMEIOT 3aIlachl TIOJIE3HBIX HCKOTIAEMBIX ?
5. B dYem pasnuuus C TOYKM 3pEHUs OXpaHbl TNPUPOABI B pPa3pabOTKE PYHAHBIX

MECTOPOXKJIEHUH U 3amacoB Topda?

6. Bo03MOXXHO 1M pa3BUTHE MUBIIIN3ALUH 03 TOOBIBAIOIIEH TPOMBIIIJICHHOCTH.

7. Kak, no Bamemy MHeHUIO, OyJIeT pa3BUBaThCsl OOLIECTBO, eciii OyayT McuepHaHbl BCe

3aracel pyJl ¥ TOPIOYUX UCKOTIAeMBbIX?

Kax nmposiBnsieTcss OnyCTRIHUBaHHE TEPPUTOPUI U C UEM OHO CBSI3aHO?

9. B 4eM cynIHOCTh MEX30HAIBHBIX Mep 10 O0pb0E C 3po3uei MoUB?

10. B 4eM CyIIHOCTb MJIOCKOCTHOM M OBPAKUCTOM SPO3UH TIOYB U Y€M OHU OTIACHBI?

11. T'ne BO3HUKAET HAMOOBIIIAs BEPOSITHOCTD MBUTHHBIX OYPh?

12. TloueMy BO3HHKAIOT CEJIEBBIC MIOTOKHU U KaK C HUMH OOPOTHCsI?

13. Kakue Bub1 yioOpeHuit UCTIONB3YIOT B TOM palioHe, Te Bbl )kuBeTe? Kak 3aBHCHT Xapakrep
MOJIKOPMKH PACTEHUH OT TUIA MIOYB U BUIOB BO3/IETIBIBAEMBIX KYJIBTYP?

14. MoxxHo 1M 1OOUTHCA BBICOKMX M YCTOMYMBBIX YpOXaeB MpPU IOJHOM OTCYTCTBUU
XUMHYECKUX

15. B crpane mmpoko pa3BUTO CTPOUTEILCTBO THApOCOOpyKeHuid. Kak, mo-Bamemy, 3TO
OTpa)kaeTcs Ha COCTOSIHUU MOYB OKpYKarollel Teppuropun’?

©

3aganue 2.
N3yunTh ommcaHue MPUPOIHON SKOCHUCTEMBI M paCIpEACIUTh OOHWTaTeNiel Jieca Ha 3

rpynnsl (IPOAYLIEHThI, KOHCYMEHTHI, peayleHTsl). CocTaBuTh 3 LeNM NMUTaHUSA XapaKTepHbIE
IUIs1 JaHHOM SKOCHUCTEMBI.

buo1ieHo3 TMCTBEHHOTO Jieca XapaKTepu3yeTcs He TOJbKO BUJOBBIM pa3HOOOpasueM, HO
U CJIOXHOHM CcTpyKTypol. PacTenus, obuTatomue B Jiecy, pa3iMyaroTcs HO BBICOTE UX Ha3€MHBIX
yacteil. B cBS3KM ¢ 3TUM B pacTUTENBHBIX COOOLIECTBAX BBIAEIAIOT HECKOJBKO «3TaXei», UIIH
sapycoB. [IepBblii Apyc — JpeBecHbINf —COCTABJIAIOT CaMble CBETOIIOOMBBIE BU/IbI — 11y0, JIMIa.
Bropoii sipyc BKiIOUaeT MeHee CBETOJIIOOMBBIE U 00Jiee HU3KOPOCIbIE IEPEBbsl — IPyLILY, KIIEH,
s0510H10. TpeTuit sipyc COCTOUT U3 KYCTAPHUKOB JICIIMHBI, OepecKieTa, KaIMHBI U Ap. YeTBepThli
Apyc — TpaBAHUCTBIA. TakuMM e 3TakaMu paclpelesieHbl U KOpINU pacTeHHi. SIpycHOCTb
HA3€MHBIX DPACTEHUH M HMX KOPHEH MO3BOJSAET Jy4Yllle MCIOJIb30BaTh COJHEYHBIH CBET U
MUHEpAJIbHBIE 3amachl IOYBBI. B TpaBSHOM spyce B TEUEHHE CE30HAa IPOUCXOAUT CMEHa
pactuTenbHoro nokposa. OjHa rpymmna TpaB, Ha3biBaeMas dpeMepaMu, — CBETOJIFOOMBBIE. DTO
MEJyHUIIa, XOXJIaTKa, BETPEHUIA; OHU HAYMHAIOT POCT PaHHEW BECHOMW, KOIJa HET JINCTBBI Ha
JIEPEBbSIX M NOBEPXHOCTH IOYBBI SPKO OCBEIIEHA. OTH TPaBbl 32 KOPOTKUI CPOK YCIIEBAIOT
00pa3oBaTh IIBETKH, JaTh IJIOJbI U HAKOIUTH 3allacHble MUTAaTeIbHbIE BellecTBa. JIeToM ma 3Tux
MecTax MOJ MOKPOBOM pacCIlyCTHUBUIMXCS JEPEBbEB Pa3BUBAIOTCS TEHEBBIHOCIMBBIE PACTEHUS.
Kpome pactenuii B jmecy oOUTaroT : B mouyBe — OakTepuu, rpudbl, BOJOPOCIH, MPOCTEHIINE,
KpyIJIble U KOJbYaThIE YEPBH, JINYMHKUM HACEKOMBIX M B3pOCIble HacekoMble. B TpaBsHOM U
KYCTapHHUKOBOM fpycax CIUIETAlOT CBOM CETH NAaykKu. Bpllle B KpoHaX JMCTBEHHBIX IOPOJ
OOMJIBHBI TYCEHMIbl TIISIICHHI, IISNKONPSAIOB, JIMCTOBEPTOK, B3pOCIbIE (OPMBI IKYKOB
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JMCTOENOB, Xpylied. B Ha3zeMHBIX sApycax OOMTAIOT MHOTOYMCICHHBIE MO3BOHOYHBIE —
amGuOuy, penTHIUH, pazHOOOpa3HbIe NTHIBI, U3 MIEKONHMTAIOUIMX — TPBI3YHbI (IIOJEBKH,
MBIIIH ), 3aii1Ie00pa3HbIe, KOMBITHBIC (JIOCH, OJICHH), XUIIHbIE — JIMCHIIA, BOJK. B BepXHUX ClIOsX
IIOYBbI BCTPEYAOTCS KPOTHI.

Bompockl K mpakTHueckoMy 3aHATHIO 2. M3yuuTe arpoueHo3 MIIEHUYHOTo MO U
pactipenenute oburtaTteneil jgeca Ha 3 rpymnmbl (MPOAYHEHTHI, KOHCYMEHTBI, PEIyLEHTHI).
CocraBuTh 3 11eNM NUTAHUS XapaKTEPHbIE JUIsl JTaHHOM arpo’KOCUCTEMBI.

Ero pacTuTenbHOCTb COCTAaBIAIOT, KPOME CaMOM IIICHULBI, €€ U PA3JIU4YHbIC COPHAKU:
Mappb Oenasi, OOJSIK TOJIEBOM, MOHHUK JKENTHIM, BHIOHOK TOJIEBOH, mbIpel monsyuuii. Kpome
IIOJICBOK M JPYrHMX TPBI3YHOB, 3/1€Chb BCTPEYAIOTCS 3E€PHOSAMHBIE M XWILHBIC NTHUIbI, JHUCHI,
TPACOTY3Ka, JOXKAEBBIE YEPBHU, JKYXKEIHIBI, KJION BpEIHAs 4Yepenamika, T, JIUYUHKA
HAceKOMBIX, 00Kbs KOpPOBKa, Hae3AHUK. [IouBy HacenstoT JOKIeBble YEPBHU, JKYKH, OaKTepUu U
rpulbl, pas3jararoniye U MHUHEpPaIU3yIOLUe COJIOMY M KOPHHU MIIEHUIbl, OCTaBLIMECS IOCIe
cbopa yposxas.

Bompockl _k mpaktuyeckoMy 3aHATUO 3. JlaiiTe OLIEHKY JABWXKYIIMM  CHJIaM,
(dbopMupyIOIIIUM MPUPOAHBIE M arpodKoCUCTeMbl. BHecuTe crenyronue yTBEpXkKACHUS B
TabuIy:

JNENUCTBYET Ha SKOCUCTEMY MUHUMAJBHO,

HE JIEHUCTBYET HA YKOCUCTEMY,

JEHCTBHE HAIIPABIIEHO HA JIOCTUKEHUE MAKCUMAIBHOU MTPOJTYKTUBHOCTH.

[Ipupoanas skocuctema Arposkocucrema

EcrectBenHbIir 0TOOP

HckyccTBeHHBIN 0TOOD

4. TecrupoBaHue

1. OCHOBHBIM HCTOYHUKOM HEPIrUH AJISl ATPOIKOCUCTEM SBJISIIOTCS

A) MUHEpanbHBIC YIOOpEHUS

b) conneunsle yun

B) opraanueckue ynoOpeHus

I') mouBeHHbIE BOJIBI

2. [loyemy moJie, 3acesiHHOE KYJIbTYPHBIMU PACTEHUSAMH, HeJIb35l CHUTATH IPUPOTHOM
JIKOCHCTEMOM

A) OTCYTCTBYIOT IIeMM MUTAHUS

b) He mpoucxoauT KpyroBopoT BELIECTB

B) kpome conHeyHOM UCTIONB3YeTCs JOTIOTHUTENbHAS YHEPT U

I') pactenus He pacroiararoTcsi B pOCTPAHCTBE sIpycaMu

3. B yem nposiBJjisieTcsl CXO/ACTBO MJIAHTAIIMH CAXAPHOIi CBEKJIbI U IKOCUCTEMBI JIyra
A) UMEIOT HE3aMKHYTBII KPYTOBOPOT BEIIECTB

b) nnis Hux xapakrtepHa HeOOJIbIIAS AJTUHA LIeTIe TUTaHUS

B) B HUX OTCYTCTBYIOT BTOPHYHBIE KOHCYMEHTHI (XUIIIHUKH )

I') umeroT nuIieBbIe e U CETH

4. ATpo1eHo03 CYMTAIT HCKYCCTBEHHOH IKOCHCTEMOI, TaK KaKk OH

A) cyliecTByeT TOJIBKO 3a CUET PHEPTHU COJIHEYHOTO CBETa

b) He MoxeT cymiecTBOBaTh 6€3 JONOTHUTENBHOM SHEPTUN

B) cocTouT U3 npoayneHToB, KOHCYMEHTOB U PEAYIIEHTOB

I') He BKITIOYaeT KOHCYMEHTOB U PEIYIICHTOB

5. BoJblnyI0 poJib B NOBBIIEHUH MPOAYKTUBHOCTH arpo3dKOCUCTEM UTPaeT
A) mpeBbIlIeHHe HOPMBI BHICEBA CEMSH

b) BBennenue ceBoo60opoTa Ha MOJISAX

B) BeIpanuBanue pacTeHU OHOTO BUIA

I') yBenuyenue miomaamn arporeHosa
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6. ArponeHo3bl XapaKkTepu3yTcst

A) 1OMUHUPOBAHUEM MOHOKYJIBTYpPbI

b) ymenblieHueM 4nucIeHHOCTH BpeIuTenei

B) pa3nooOpazuem BXOAANINX B HUX BUJIOB OPTaHU3MOB

I') ymeHblIEeHUEM KOHKYPEHTOCIIOCOOHOCTHU KYJIbTYPHBIX PACTEHUIN

7. Ilpn yHMYTOKEeHUH 1IIOXUMHKATAMH HACEKOMBIX-BpeauTe el HHOr/Aa HA0/II0aeTcs uX
MAaccoBO€ Pa3sMHOKEHHE, TAK KaK

A) yBeIMUYMBAETCS YUCIAEHHOCTb XUIIHBIX NTHII

b) yckopsieTcst pocT cenbCKkoX03MCTBEHHBIX PACTEHUI

B) yHnuTOXKar0TCSA MX €CTECTBEHHBIE Bparu

I') ymeHbI1a€TCS YUNCIEHHOCTh KYJIbTYPHBIX paCTEHUI

8. Arpo3kocucrema, B CPABHEHUH € €CTECTBEHHOM IKOCHCTEMOI, MeHee YCTOHYHMBA, TAK
KaK

A) oHa cocTouT U3 0OJIBLIOrO pa3HOOOpa3usl BUIOB

b) B Hell 3aMKHYTBII KPYrOBOPOT BEIIECTB U SHEPTHUHI

B) mponytenTs! B Hell ycBanBaroT sHepruto CosHia

I') ona uMeeT KOpOTKHE MUILEBbIE LIETIN

Ilpakmuueckas pavoma 39.
Tema: CoBpeMeHHOE COCTOSIHME H 0XPAHA PACTHUTEIHLHOI0 U JKHBOTHOI0 MHpPa
1. Teopernueckas 4acThb

OcHoBHas 331a4a OXpaHbI JIECOB — UX PALIMOHATIBHOE HCIIOJIb30BAHNE U BOCCTAHOBJICHHE.
Baxxnoe 3HaueHMe KMMeeT MOBBINIEHUE MPOJYKTUBHOCTU JIECOB, 3alllUIIas UX OT MOXKapoB U
BpEIUTEIICH.

buonorndeckne mMeTonapl OOphOBI C BpeaUTENSIMHU JCIIEBbI, O0e3BpeAHbl, d(PHEKTUBHBI,
NeUCTBYIOT JuIUTeIbHOE BpeMs. X cienyer coyerars ¢ APYruMu METOIaMU, 4TO ObI BMECTE OHU
MIPEJICTaBIISUIA €JUHYIO0 CUCTEMY 3aIUThI JIECOB.

3aHeceHue BUJA B KPAacCHYI0 KHHUT'Y — 3TO CHUTHaJI 00 OIMACHOCTH, YrpoXarolie ero
cyumiectBoBaHuto. KpacHas KHuUra — BaKHEHIIMM JOKYMEHT, COJAEp)KAllUid ONHCaHUe
COBPEMEHHOTO COCTOSIHUS PEIKHUX BHJIOB, MPUYMH UX OEICTBEHHOTO IMOJOXEHHS U OCHOBHBIC
MEpBHI IO UX CIACEHHUIO.

PactutenbHoCTh, BKIJIIOYAsh Jileca — BO300HOBUMBICTIDUPOAHBIE pecypchl. Ux
palMoHaJbHOE  HCIIOJIb30BAHME OCHOBAaHO HA  OKOJIOTMYECKUX 3aKOHaX COXpaHEHHS,
BOCCTaHOBJICHUS M U3MEHEHHSI PACTUTEIbHBIX COOOIIECTB.

[ToTeps moOoro GHOJIOTUYECKOTO BUAA KpaliHe HexenareiabHa Al Ouocdepsl, TaK Kak
OH Y4acTBYET B KPYrOBOPOTE BEIIECTB, MOICPKUBAET JUHAMUYECKOE PABHOBECHEB MTPUPOIHBIX
skocucTemax. Kak/iplil BU yHUKaNEH U 00JIaaeT TOIbKO eMy MPUCYIIIUMH 0COOCHHOCTSIMH.

[Ipsimoe Bo3eHCTBHE UCTIBITHIBAIOT MTPOMBICIIOBBIE KUBOTHBIE, KOTOPBIX TOOBIBAIOT pajau
Mexa, Msca, )kupa U T.1.B pe3ynbpTare YMCIeHHOCTh UX CHIYKAETCS, OTACTbHBIE BUJIbI HCUE3aIO0T.

JKuBOTHBIX, KaKk BO30OHOBUMBIM MPHUPOAHBIN pPECypc, YEIOBEK MOMKET HCIOIb30BAaTh,
coOirofast 9KOJOTUYECKHE 3aKOHBI: OXOTHUTCS Ha MPOMBICIOBBIX >KMBOTHBIX MPH BBICOKOM
YHCIIEHHOCTH, BOCCTAHABIUBAs M COXPAHSSIPEKHME M HCYE3AIOIIME BUIBI, PETyIUPYIOIIHe
YHCIIEHHOCTh BpEUTENel CeMTbCKOTO X03sHCTBA U Jieca.

Bonpocs! Kk npakTHYeCKOMY 3aHATHIO
KakoBbI posiib 1 MECTO pacTeHUIi B KPYrOBOPOTE BEIIECTB B MpUpoe?
UeMm omacHbl JIECHBIE MOKAPBI U KAKOBBI MEPHI 00PHOBI ¢ HUMU?
3. Uto BHI 3HaeTe O BpeIE, MPUHOCHMOM JIeCy HACEKOMBIMH, U KaKOBBI MEpbl OOpBOBI C
HUMU?

N
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4. Tlouemy oxpaHa paCTUTEIBLHOCTH - €CTh OJHOBPEMEHHO U O0pHh0a C YCKOPEHHOM IpO3Heii
1oyB?

5. Ilouemy HepalMOHaJIbHA 3aPETUTENbHAS OXpaHa PACTUTENBHBIX PECYPCOB U MOYEMY UX

CJIEyeT OXPaHsTh B IPOLIECCE UCIIOJIB30BaHUA?

[ToueMy HY>)KHO COXPaHATH PEAKHE U HCUE3A0LINE BUAbl PACTEHUI U KaK 3TO jAenaercs?

MOo>KHO JI1 COXPaHUTB Jieca, HE YMEHbIIas TOJIy4YEHUs JPEBECUHBI?

B uem BbI BUIUTE CBOE NOCUIILHOE YYaCTHE B OXPaHE )KUBOTHBIX?

OO0bscHUTE, TOUEMY B MOCJIEIHEE BPEMS BOKPYT TOPOJOB U MOCEJIKOB TaK MaJIo IIMEJEH.

Kakumu MmepaMu MOKHO YBEIMUYUThH UX YUCIEHHOCTh?

10. Kak MOXHO MpHBII€Yh HACEKOMOSITHBIX U XHIHBIX NTHI] B TOPOJICKUE MAPKH U CKBEPHI?
HyxHo nmu 310 nenate u 3auem? EcTb M kakue-mubO OrpaHUYEHMs] B MPHUBJICUECHUU
nrtui’?

11. Kakue Meprl 0XpaHbl IPUMEHSIIOT PH POMBICIE PBIO?

12. Tlouemy Hamboiee COBEPIIEHHON SBIISIETCSI OXpaHa BCETO MPHUPOJHOTO KOMILIEKCa, a He
OTHEIbHBIX BUIOB?

©ooN>

Ilpakmuueckasa padboma 40

Tema: OT 3K0/710rH4eCKMX KPU3HCOB M KATACTPOJ K YCTOHYMBOMY PA3BUTHIO. JKOJIOTHA U
310pOBbeE

1. Teopernueckasi 4acThb

ToJIbKO COBMECTHBIMHU YCHJIMSIMU CTOPOH CTpaH MupoBoro coobmiectBa (OOH) moxHO
MPEeIOTBPaTUTh HapacTaHHWE OOIIEro 53KOJOTMYEeCKOro Kpusuca M JOOUTHCS YCTOMYHUBOTO
pa3BUTHUS IPUPOJIBI U OOIIIECTBA.

CormacHo camMoMy BCEOOBEMITIOIIEMY OIpeAeiieHn0 BceMupHO  opraHu3anuu
3apaBooxpanenus (BO3), 3mopoBbe — 3TO COCTOSIHHUE TOJIHOTO (DU3UYECKOTO, TYIMIEBHOTO H
COILIMAJILHOTO OJIaromoIy4Hus.

310pOBbE YeNIOBEKa, HACEJIEHUS U Cpellbl — OCHOBA YCTOWYMBOTO Pa3BUTHsI 00IIECTBA U
MIPUPO/IbI, HEIPEMEHHOE YCIOBHE JUTUTEIHHOIO CYIIECTBOBAHUS UeIOBEYECTBA Ha 3eMIIe.

Bonpocs! ¥ 3aJaHiS K NPAKTHYECKOMY 3aHATHIO
3aganue 1

1. C uem cBsi3aHO yyallleHHME KPU3HUCHBIX CUTYyallMii BO B3aMMOOTHOIICHHUSAX OOLIecTBa U
MPUPOIBI?

2. Kak, mo-BamieMy MHEHHIO, MOXHO pa3peuluTbh KpPU3UCHBIE CHUTyallUd BO
B3aMMOOTHOUIEHHUAX OOLIECTBA U MPUPOJbI IPU UCIOIb30BAHUM JIECHBIX PECYPCOB HA
JIOKaJIbHOM YpOBHE?

3. g uero HyXeH MOHUTOPUHI COCTOSHMS —oOkpyxkawomed cpeasl? Kak o
OCYIIECTBJISAETCS?

4. Kakue WHAMKATOpbl W3MEHEHHH OKpyXarolled NpUpoaoil cpelasl HCIONb3YIOTCS B
MoHUTOpHHre? KTO €ro opranusyer U NpoBOANUT?

5. Ilouemy neiicTBeHHBIE Mepbl MO COXPAHEHUIO OKpPYKAaIOLIeH MNPUPOJHON Cpebl
HEBO3MOXHBI 0€3 MEXTyHApOAHOTO COTPYAHUYECTBA?

6. OObsAcHUTE, NMOYEMY «YCTOWYMBOE pa3BUTHE» TpeOyeT MOOMIM3ALMU YCUIMH MHOTHX
CTpaH MHPOBOTO COOOIIECTBA.

7.Kakue (akTopsl BIHSIOT Ha 370pPOBbE YEJIOBEKA, OTPAHUYMBAIOT IMPOJOJIKUTEIBHOCTD
KU3HU?

8.KakoBbl Mepbl JTMYHONH NPOQHUIAKTHUKU sl NMPEIOTBPAIICHUS TSHKKUX 3a00J71€BaHUN U
MIPEKIEBPEMEHHOM CMEpPTH?
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N3menenne okpykarwmeid cpeapl — 3TO yrpo3a OCYIIECTBICHHIO Omochepoil cBoeit
CaMOOYHUCTHUTENBHON (PYHKIMH, CO3JaHHE MPEANOCHUIOK Uil HApyIICHUs TAPMOHUYHOU CBSI3U
YKUBOT'O OpPraHu3Ma co cpefioll oOuTaHusl.

Jlaxxe JIerkoBoMy aBTOMOOMJIIO s cropanus | kr OeHsuHa TpeOyercs 2,5 Kr
kuciopona. B cpeanem aBromoOumne mpoezxkaer B roxg 10000 kM u cxuraer 10T OeH3uHa,
pacxoays mpu 3ToM 35T KHCIOpOJa W BhIOpachiBaeT B arMocdepy 160 T BBIXJIONHBIX T'a30B, B
KOTOPBIX 00HapykeHo okoJio 200 pa3nuyHbIX BeniecTs, B ToM uncie 100kr okcuna yriepona, 40
Kr okcuaa azora. 200 xr yrieBomopoaoB. Eciu OEH3MH STUIMPOBAHHBIA, TO eme u 3,5 Kr
STOBUTOTO CBUHIA.. Kpome Toro, Kax/1plii aBTOMOOMIIb, CTHpasi IIMHBI, TOCTABJISIET B aTMOchepy
5-8 KI' pe3MHOBOM NBLIM €XKEroJHO. BbIXJIONHBIE I'a3bl aBTOMOOMJIEH JAI0T OCHOBHYIO MaccCy
CBUHIIA U KaaMusl. [Ipu u3HOCE IIMH B BO3/yX MOMAAAET IIMHK. DTH THKEIbIE METAJUTBI SIBIISTFOTCS
TOKCHKATaMHU.

B3pocable moau U A€TH, KOTOpBIE SIBIAIOTCS PAaOOTHUKAMM M Y4YalllMecss  IIKOJIBI
0COOEHHO B JICTHHI MEPUOJT TYyBCTBUTENBHBI JTAKe K HU3KUM J03aM TaKHX BEIIECTB.

[To manueiM BO3, TspKenbie METAIUTBI YK€ ceifuac 3aHUMAIOT BTOPOE MECTO IO CTETICHU
OTMACHOCTH, YyCTymas TMECTULUUAAM U 3HAYUTENBHO OIepeXas TaKue [IUPOKOU3BECTHBIE
3arpsi3HUTENH, KaK TMOKCUbI yriepoaa u cepbl. OCHOBHAsi Macca CBUHIA M KaJMHUsI [TOCTYIAET B
BO3JIyX C BBIXJIOMHBIMU ra3aMy aBTOMOOWIIEH,a IMHKA C MPOAYKTaMH H3HOca MHH. OcoObIit
Bpel OKpYXKallled cpele HaHOCAT aBTOMOOWIM, TEXHHUYECKHWE IapamMeTpbl KOTOPBIX He
COOTBETCTBYIOT HOPMaM.

B armocdepHOM BO3Iyxe TSOKENTbIe METAJUTBl MPHUCYTCTBYIOT B ()OpME OPraHUYECKUX U
HEOPraHMYECKUX COCAMHEHUM, BXOIAIIMX B COCTAB MBLIN U a3PO30JIeH.

N3 12 pacnpocTpaHEHHBIX W BPEAHBIX IJIs1 3J0POBbS UYEIOBEKA TSHKEJBIX METAJIOB
aBTOTPAHCHOPT OOBIYHO BBIJEISACT B BO3AYX IIATh: CBUHELl, KaJIMUIl, BaHaUH, OCpHILINMA, XPOM.
OCHOBHBIE CBEIEHUS O BIIMSHUM TSKEIbIX METAJJIOB Ha 3J0pOBBE YEJIOBEKA U CIOCO0ax
MOCTYIJIEHUS UX B OPIaHU3M IPUBEAEHBI B TaOIHLIE.

BnusiHMe HEKOTOPBIX TSAXKEJBIX METAJIJIOB HA OPraHU3M YelloBeKa

Tsxenbie [Tyt MOCTYILJICHUS B N
[TopaxkeHue opraHoB U TKaHEW YeloBeKa
MeTaJlIbI OpraHu3m
Conten JprxarenbHas u IlopaxxeHue HEpBHOW TKaHU, HapYUICHUE
NUIIeBApUTEIbHAS CUCTEMBl  MaMSITH,pacnaj JUYHOCTH
KA JprxarenbHas u bone3nu opranoB npixanus. [lumeBapurtenbHON

MUIIEBAPUTEIbHAS CUCTEMbI M HEPBHOW CHCTEMBI, Bce (DOPMBI paka
Anneprusi, sK3emMa, actMa, 3a00JIeBaHUsI KPOBH.

BaHaIuN JlpIxaTenpHas cucTeMa
Hapymenune ncuxuku
N JlpIxaTenpHas u .
OepuILHit Anneprus. [lopaxeHne KOXHU U CIU3UCTOMN
MUILEBAPUTEIbHAS] CUCTEMBbI
XpoM JlpIxaTenpHas U boje3HM KOXKHBIX TMOKPOBOB JIbIXaTEIbHBIX

IMUIICBAPUTECIIbHAA CUCTCMbI HYTeﬁ, OPraHoB 3pCHUA, HepBHOﬁ CHCTCMbI
ABTOTpaHCHOpT OKa3bIBACT FY6I/ITCJ'ILHOC BO3JICHCTBHE M HA 3€JCHbIE HACaXICHUA. Y
XBOMHBIX ACPEBLECB, paACTyHIUX BOJIM3HU JA0POT, MOABJIAKOTCA XapPaAKTCPHBIC TCMHBIC BEPXYIICYHBIC
HCKPO3bl XBOU, MPHUYCM HanOoJee IlyBCTBI/ITGJ'I]':HOI\/'I OKa3bIBaeTCsa €1b. ¥ COCEH YMCHBIIACTCA
ANaMETp CTBOJIA. YMeHbmaercs KpOHa. BerBu HCTOHYAIOTCA U BBITJISAIST CYXUMHU.

CTpa,Z[aIOT OT ONHM30CTH A0por, BBI6POCOB aBTOMOOWJICH U JINCTBEHHEIC HCpCBBH.yHI/IX
TOABJIAIOTCA TOYCYHBIC IIATHUCTBIC JIMCTHA, Ha6n10z[aeTc>1 OMCPTBCHUC KPACBU KOHYMKaA JIUCTA,
HU3MCHCHUC (bOpMBI JIMCTA U OKPACKH, aCCUMETPUA U APYI'UC HAPYHICHUS.

IIpakTH4yeckas 4acThb.
ANropuT™ neMcTBUS:

1. BpiOepuTe HECKOJBKO PA3JIUYHBIX YYAaCTKOB aBTOTpacchl JIMHONH okojo 100 M.
OmnpenenuTte YUCIIO €IMHULl ABTOTPAHCIIOPTA MPOXOAAIINX 110 BHIOPAHHOMY YYacTKy B T€UEHHE
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30 unu 60 muH. [Ipu 3TOM yuuTHIBalTE, CKOJIBLKO aBTOMOOUIIEH ONPEEICHHOTO THIIA (JIETKOBBIE,
Ipy30BbIe, aBTOOYCHI, AU3ETIbHBIE TPY30BbIE aBTOMOOWIIN) IIPOEXAJIO M0 BHIOPAaHHOMY y4acTKy. B
TOM CIIydae eciu HabmoaeHue 3ausu1o 30 MUH, OJTYYeHHBIA Pe3y/IbTaT YMHOXKBTE Ha 2.

2. PaccumraiiTe cpeaHee YHCIO YYTEHHBIX AaBTOMOOWJIEH Uil KaXJIOro THIIA
aBTOTPAHCIOPTa B 3aBUCHUMOCTH OT KOJINYECTBA BBHIOPAHHBIX YJYaCTKOB TPACCHI, MOCIE YETO
3aMo0JIHATE CIAeAYIOyIo Tabmuiy 1-1:

Tabauya 1-1
CpenHee 4Mci0 YYTEHHBIX aBTOMOOMIIEH

Tun aBToTpancmnopra Bcero 3a 30 mun Bceero 3a 1 vac

JlerkoBbie aBTOMOOUIH

['py3oBBIe aBTOMOOMIH

ABTOOYCHI

JlnzenbHbIE TPY30BbIE
aBTOMOOMIN

KOJ'H/ILICCTBO BI)I6pOCOB Bpe}IHI)IX BCIICCTB, HOCTyrIaIOHII/IX oT aBTOTpaHCHOpTa B
aTMOC(bepy, MOXXHO OICHUTH pvaeTHBIM METOOIOM. I/ICXOHHBIMI/I JAHHBIMH  1JId pacqua
KOJINYCCTBA BI)I6pOCOB SABJIAKOTCA

— YUCJIO €AMHHMII aBTOTPAHCIIOPTA, MPOE3IKAIONIETO 10 BBIJICJICHHOMY y4YacTKy JTOPOTH B
€VHHUIY BDEMEHHU;

— HOPMBI Pacxo/ia TOILIUBA aBTOTPAHCIIOPTOM.

Cpe,ZIHI/Ie HOpMBI pacxozla TOIIJINBA HpI/I IBMKCHUHN B YCJ'IOBI/IHX ropo;la HpI/IBeJIeHBI B
Tabuie 1-2.

Tabruya 1-2
CpeTHHe HOPMBI pacxojia TOIUTHBA
CpenHrie HOpMBI pacxoaa VY nenpHbIN pacxon
Tun asrorpascnopra tormBa (o1 Ha 100 kM) TOTIMBA Ya (71 HA 1 KM)
JlerkoBble aBTOMOOWIN 11-13 0,11-0,13
['py30oBBIC aBTOMOOWIH 29-33 0,29-0,33
ABTOOYCHI 41-44 0,41-0,44
Jlu3enbHbIe TPY30BhIC 31-34 0,31-0,34
aBTOMOOUIIN

3HadeHus sMnuprdeckux koddgournmentos (K), onpeaensronux BHIOPOC 3arpss3HAIOMNX
BEIIECTB OT aBTOTPAHCIIOPTA B 3aBUCMOCTH OT BHUJIa TOPIOYETO, IPUBEICHBI B TaduIe 1-3.

Tabnuya 1-3
3HaueHUs IMIUPUIECKUX KOADDUITUECHTOB
Buapl ToruuBa 3nauenue koddpdunnenta (K)
yrapHblii ra3 Yr11eBo10pO/IbI Juoxkcua azota
Bensun 0,6 0,1 0,04
Jn3enpHOE TOILIUBO 0,1 0,03 0,04

Kosdduuuent K uncneHHo paBeH KOJMUECTBY BPEJHBIX BEIOPOCOB COOTBETCTBYIOIETO
KOMIIOHEHTA [IPU CTOPAaHHUM B JBUraTesie aBTOMALIMHbI KOJIMYECTBA TOIJIMBA, PABHOTO
yIEIbHOMY pacxoay (J1/Km).

3. PaccumTaiite 00muii myTh, NPOHICHHBIN YCTAHOBIEHHBIM YUCIIOM aBTOMOOMIIEH
kaxoro tumna 3a 1 gac (La, kM) o popmyse:

La= NaxL, rae
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Na— 4KCII0 aBTOMOOMIICH KaK0Tr0 THIIA; L — IjIMHA y4acTKa, KM; a - 0003HaYCHHUE THIIA
aBTOMOOMIIS.

PaccuuTaiite KosimyecTBo TorukBa pasHoro Buaa (Qa), CKUraeMoro mpu 3ToM
JIBUTATEIISIMU aBTOMAIITNH, 110 POpMYyIIe:

Qa = YaxLa, raoe

Y — ynenpHBIH pacxoj TormBa (JI/kM); L — anmuHa ydactka, KM; a - 00O3HaYeHHE TUTA
aBTOMOOMIIS.

4. Ompenenute o0IIee KOJMYECTBO COMXOKCHHOTO TOIUIMBA KaXKIOTO BUAA M 3aHECHTE
pe3ynbTaT B Tabnuiy 1-4.

5. Paccuuraiite 00BbeM BBIJECTUBIINXCA 3arps3HAIONINX BEIIECTB B JINTPaX MO KaKJIOMY
BUJly TOIUIMBA, IEPEMHOKAsi COOTBETCTBYIOIINE 3HAUCHUS £(Q U SOMIIUPUUYECKUX KOAIPPHUIINEHTOB
K. 3anecure pe3ynapTar B Ta0IMILYy 1-5.
6. PaccunraiiTe Maccy BbIIETMBIINXCS BPEIHBIX BEIECTB (m, I') o ¢popmyIe:
m = VxM/22.,4, rne

M — monekynapHas macca (mas CO — 28, mns NO2 — 46, cpeaHsisi MoJIeKylIsipHas Macca
JUTS YTIIEBOOPOIOB - 43).

Tabnuya 1-4
OO0111ee KOJIMYECTBO COKKEHHOTO TOILIMBA
Tun aBToTpaHcnopTa Qa
benszun Jln3enpbHOe TOILUIMBO
JlerkoBble aBTOMOOMIIH
TPY30BbI€ aBTOMOOWIIH
aBTOOYCHI
JTU3EIIbHBIC TPY30BbIe
ABTOMOOMIIN
Bcero (2Q)
Tabnuya 1-5
OObeM BBIJCIUBIIHUXCS 3arPSA3HAIONINX BEIICCTB
Bunp! Tomusa KonnuecTBo BpeHBIX BEIIECTB, JI
yrapHblii ra3 YrineBoaopo bt Jnokcun azora
bensun
Jlu3enpHOE TOILIIMBO
Bcero (V)

o Kakue wu3MeHeHMs] cCpeaHEHl MPOJOKUTETLHOCTH S>KM3HHM TMPOU3OLUIM B MHpE 3a
nociaenaue 50 ner?
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Ilpakmuueckas paboma 46
Tema : buonuka

Teopernyeckasi 4acTb

bruonuka (oT rped. bion — 3JIEMEHT KU3HU, OYKBAJILHO — >KHBYIIHNA) —

9TO HayKa, IOrPaHUWYHAas MEXJy OWOJOrMell M TEXHUKOW, pelaromias

VH)KCHEPHBIE 3a7ja4X HA OCHOBE aHAJIN3a CTPYKTYPBI U KU3HEACATEIBHOCTH

OpraHU3MOB.
e lines npuMmeHeHUs 3HAHUU O JKUBOW INPUPOJE I PEUICHUS WHXKEHEPHBIX 3a/1a4
MIPUHAUIEKNT JIeoHapio 1a BuHYM, KOTOPBIN MBITANICS TOCTPOUTH JIETATENIBHBIN aIlrapar
C MalIyIIMMHU KPBUIbSIMH, KaK Y ITHUL — OPHUTOITED.
e OCHOBHbIE HallpaBJI€HUs OMOHUKU:
[ ]
® U3y4YECHHE HEPBHOM CHCTEMBI YEJIOBEKAa U >KMBOTHBIX M MOJCIMPOBAHUE HEPBHBIX
KJIETOK — HEHUPOHOB — W HEHPOHHBIX CETEW IS JAJbHEHMIIEro COBEPUICHCTBOBAHUS
BBIYMCIUTEIBHON TEXHUKU U Pa3pabOTKH HOBBIX 3JIEMEHTOB U YCTPONUCTB aBTOMATHUKH U
TeJIeMEXaHUKHU (HeHpOoOHOHHKA);
® JCCIIEIOBAHME OPraHOB YYBCTB M JIPYTUX BOCIPHHHUMAKOIIMX CHCTEM JKHMBBIX
OPraHWU3MOB C IIEJIbI0 pa3pabOTKX HOBBIX JATYMKOB U CUCTEM OOHAPYKEHHUS;
e M3y4YCHHME NPUHUUIIOB OPUECHTALNY, JIOKALIUN U HABUTALMHM Y PA3JINYHBIX )KHUBOTHBIX
JUIA ACIIOJIB30BAHNS OTUX IPUHLIAIIOB B TEXHUKE;

® JCCIICIOBAaHUE MOP(OJIOTHUECKHX, (U3HOJIOTHIECKUX, OMOXUMHYECKHUX
0COOEHHOCTEH KMBBIX OPraHU3MOB JUISl BBIABMKEHHS] HOBBIX TEXHHYECKHMX U HAYUYHBIX
UIeH.

e JlocTmxeHHus] OMOHUKH:

e pa3paboTaHbl pa3IMYHbIEC TUIIBI HCKYCCTBEHHBIX HEHPOHOB; CO3/IaHbl HCKYCCTBEHHBIC
"HepBHBIC ceTH", CTOCOOHBIE K CAMOOPTaHU3aIlMH, T. €. BO3BPAIIAIONINECS B YCTOWYUBHIC
COCTOSIHUS TIPU BBIBOJIE MX U3 PABHOBECHUS

e pa3paboTKa UCKYCCTBEHHOW CETUATKU

®  CO3JIaHUE OIpEeeNIUTEN TIyOHUHBI TPOCTPAHCTBA ISl aHAIN3a a3PO(POTOCHUMKOB

e paboThl MO CO3JAHUIO0 "HCKYCCTBEHHOTO HOCa" — 3JIEKTPOHHOIO mpudopa A
aHaJIM3a MaJIbIX KOHIICHTPAIMH MaXy4YnX BEIIECTB B BO3AyXE HUJIH BOJIE

® U3Yy4YCHHE CTPYKTYPHI KOXKH OBICTPOXOJTHBIX BOJHBIX >KMBOTHBIX (Hampumep, Koxka
nenb(rHa HE CMAauMBAeTCs M UMEET AIIAaCTUYHO-YIPYIyI0 CTPYKTYpPY, UTO OOecreunBaeT
ycTpaHeHHe  TYpOyJIIEHTHBIX 3aBUXPEHHMH M  CKOJBbXKEHHE C  MHUHHUMaJIbHBIM
COMPOTHBIIEHUEM) TO3BOJIMJIO YBEIMYUTH CKOPOCTh Kopabneill (co3daHa crenuaibHas
0oOLIMBKAa — HMCKYCCTBEHHAs Koka "mamMuH}Io", KOTopas Jajia BO3MOKHOCTh YBEIUYHUTh
CKOPOCTh MOPCKHUX cya0B Ha 15—20%)

® T[IOCTPOEH KHUPOTPOH — BWJIbYATHIA BHOpaTOp, OOECHEUMBAIOIINNA BBICOKYIO
CTaOWIM3aIMI0 HampaBleHUs MoiETa camoi€éra mpHu OONbIIMX cKopocTsx. Camonér ¢
KUPOTPOHOM MOKET OBITh aBTOMATHUYECKH BBIBEIEH M3 IITOMOpa (CO3/aH Ha OCHOBE
3HaHUS O TOM, YTO Yy JBYKPBUIBIX HACEKOMBIX HMMEIOTCA MNPUIATKH — KYXKalbla,
KOTOpbIE HEMPEPHIBHO BHOPHPYIOT BMECTE C KPbUIbsIMU. [Ipy M3MeHEHUN HaIpaBlieHUs
MOJIETa HAIMPABJICHUE JIBMXKEHUS JKYKKaJel] HE MEHSETCsI, YEPEIIOK, CBA3BIBAIOLIUN UX C
TEJIOM, HATSATUBAETCS, M HACEKOMOE IMOJIydyaeT CHUrHal 00 HM3MEHEHHH HaIlpaBJICHUS
Moyi€éTa) HOBBIE TMPUHIUNBI MOJETa, OECKONECHOTO  OBMKEHHS, TOCTPOSHUS
MOAIIUITHUKOB, Pa3UYHBIX MaHUIYASTOPOB MW T.NI. pa3pabaThiBalOTCI Ha OCHOBE
M3y4YeHUsl MOJETa MTULl U HACEKOMBIX, JIBM)KEHUS MPBITAIOMINX KUBOTHBIX, CTPOCHUS
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CyCTaBOB W T.I. aHAJIU3 CTPYKTYpPHl KOCTH, 0OeCIeUnBAIONIe e€ OOJBIIYyI0 JIETKOCTh U
OJHOBPCMCHHO IMPOYHOCTH, MOKET OTKPBITH HOBBIC BO3MOKHOCTHU B CTPOUTCIILCTBC U T.II.
Bonpochl 1 3ajaHus K NIPAKTHYECKOMY 3aHATHIO

Bomnpocs! k npaktuyeckomy 3ansTuio Ne 1

PaccmoTpuTe M pactipenennTe KOHSYHOCTH ¢ TOYKH 3PEHUS IBOJIONNN — IUdpamu.
[MoamummTe GyHKIIMH, KOTOPHIE MOTYT BBITIONHATh ITH KOHEYHOCTH.

KakxuMm BuaM >KUBOTHBIX 3TH KOHEYHOCTH MPUHAUICKAT?

3

e Bomnpocs! k npakTruueckoMy 3aHaTUI0 Ne2 [TocMoTpuTe BUICOPOIUK «OMOHUKA» U
OTBETHTE HA BOIPOCHI:

Yo m3yuaer Hayka «bnonuka?

JlaTa BO3HMKHOBEHMSI HayK.

KTo siBIsieTCSI 0CHOBOIOJIOKHUKOM Hayku «broHuka»?

OcHoBHbl€e HanpaBieHUs: Hayku «bruoHMKa».

Bomnpocs! k npaktiuueckoMy 3aHaTuio Ne3 IlpounTtaiiTe 0COOEHHOCTH CTpPOEHUE
KHCTH YeJIOBEKa M OTBETHTE Ha BOIIPOCHI:

e [lambupl COCTOAT U3 ...............

e Yro obecrieunBaeT JBUKEHUE MAIBLEB. ........... .MBIIIIIBI.

e Crubanue u pazrudanue (araHroB 00eCeynuBaror . ..... (.cycTaBBI U CyXOXKUITHS).
e U rak 3HaHmii 6oJiee yeM JOCTaTOUHO, TeNEph JaBaiTe N300peTaTh, peuarb
WH)XEHEPHBIE 33]Ja4i Ha OCHOBE IOJIy4EHHBIX OMOJIOTHYECKUX 3HAHUH.
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[ ]
e Bompocs! k npaktuueckoMy 3aHsaTuio Ne 3. KoHCTpyupoBaHue pyKd — MaHUITYJISTOP.
e JlemaeM akKypaTHO HOKOM TpEYroJibHbIE OTBEPCTHUS B TOGPUPOBAHHON TPyOKe,
KOTOpbIE COCTaBSAT BaM (pajlaHTH TMajblia.
e BcraBbTe HUTKY B TOQPUPOBAHHYIO TPYOKY U 3aKpPETUTE U30JICHTOM.
e [lompoOyiiTe, crubanue majabiia — MaHUITYJIATOPA.
e OJuH 4enoBeK U3 KOMaH/bl MOIXOAUT Ha COOP PYKH — MaHUIYJISITOPA.
e ['zme B kaKkoif 06JaCTH MOKHO IPUMEHATH PYKY — MaHUIYJATOP?
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