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TlossicHUTEILHASA 3alIUCKA

PabGouass mporpamma 10 BHEypouHOH JesitenbHOcTH «EcTecTBO3HaHWE B
UCCJICIOBAHMUSIX» COCTaBlieHAa [JJIsi OOydYalIIMXCid C HHTEJUIEKTyaJbHBIMU
HapylIeHUusIMH 8-9 Ki1accoB

HCJIHMI/II/IBY‘IGHI/ISI KypcCa BHeyquHOﬁ ACATCIIbHOCTHU «EcTecTBO3HAaHNE B
HCCICAOBAHUAX) ABJIAIOTCA:

¢ CO31aHHUC OCHOB HGJ’IOCTHOﬁ HaquOﬁ KapTHUHBI MHUPA,

* (i)OpMI/IpOBaHI/Ie ITIOHUMaHHus B3aMMOCBS3H U B3aMMO3aBHCHUMOCTH €CTCCTBCHHBIX
HAYK; BJIHAHHNA CCTCCTBCHHBLIX HAYK Ha OKPYXAIOIIYIO CpCAy, 9KOHOMHUYCCKYIO,
TCXHOJIOTHYCCKYIO, COONUAJIbHYIO 1 3TUYCCKYIO c@epm JACATCIIBHOCTH YCJIOBCKA,

dopMupoBaHHE  yMEHHW  aHaIU3UpOBaTh,  OICHWBATh, MPOBEPATH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO0 HH(POPMAITHIO;

* T[OJy4Y€HHWE HaBBIKOB Oe30macHod paboOThl BO BpeMs NPOEKTHO —
UCCIIEIOBATEIBCKON U IKCHEPUMEHTAIbHON NEATEIbHOCTH, MPH HCIOJIb30BAHUU
71a60paTOPHOTO 0O0PYAOBAHUS.

3agayamMm Kypca BHEYPOUHOHU AESTENbHOCTU «ECTECTBO3HAHUE B UCCIIEIOBAHUSIX
» SIBJISIFOTCSL:

- OCBOCHHME 3HAHUW O COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHE MUpa U
METOJaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMM HJIEAMU U
JOCTHKEHUAMU €CTECTBO3HAHM, OKa3aBIIMMU ONPEIEIAIONIee BIUAHUE HA HAIIU
IIPEACTABIICHUS O IIPUPOJE, HA Pa3BUTUE TEXHUKH U TEXHOJIOTUH;

- OBJIAJICHUE YMEHHUSIMH TPUMEHSITh IIOJYYCHHBIE 3HAHWUS Ui OOBSCHEHUS
OKpY)KAIOIMX  SIBIICHWH,  HWCIOJB30BaHUS W  KPUTHYECKOH  OICHKHU
€CTECTBEHHOHAYYHOU MH(OPMAIIUH, JJII OCO3HAHHOTO OINpeeiieHUs] COOCTBEHHOMN
MO3UIIMHU IO OTHOIICHHUIO K 00CYKIaeMbIM B OOIIIECTBE IpOoOIeMaM HayKH;

- TPUMEHCHHE ECTeCTBEHHOHAYYHBIX 3HAHWM B TIOBCEJIHCBHOM JKHU3HU IS
obecrieyeHUsT OE30MACHOCTH JKU3HEIEATCIIbHOCTH, OXPaHbl 3JI0POBBS, 3aIUTHI
OKPY>KaroUIEH CPEIbI.

B cootBercTBUU Cc y4yeOHbIM TuiaHoM Cpennedt mikosibl No 35 Ha BHEYpOUHYIO
NEATENIbHOCTh ~ HMHTEJUIEKTYyaJlbHOTO  HampaBlieHHsi  «EcTecTBO3HaHuUE B
UCCIENOBAaHUIX» OTBOAUTCS B 8, 9 kiaccax mo 34 u (1 u B Hexento u3 pacuéra 34
y4eOHBIX HEJETh).

Pe3yabTaThl 0CBOCHUA KypPCa BHEYPOYHOU AeATEIbHOCTH

IInanupyemble (JIMUHOCTHBIE W TPEJAMETHbBIC) Pe3yJIbTaThl OCBOEGHHUSI Kypca
BHEYPOYHOI1 1eATeIbHOCTH «EcTecTBO3HAHME B HCCIEA0BAHUAX»



Jluunocmuvimu pesyiomamdamul ABJNAIOMCA.

8 YEHHOCMHO-OPUEHMAYUOHHOU chepe— BOCIUTAHUE YYBCTBA TOPAOCTH 3a
POCCHIICKHE €CTECTBEHHbIE HAYKHU;

8 mpyoosou c@gepe— TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JanbHeHIen
o0pa3oBaTenbHON U TPO(HEeCCHOHATLHON TPACKTOPHH;

BNO3HABAMENbHOU  (KOZHUMUBHOU,  UHMENLIeKmyalbHol) cgepe—  yMEHUE
YIIPaBJISITh CBOEH MMO3HABATEIILHOU €A TEIIBHOCTHIO.

MemanpedMememu pesyiomamamMit OC60ERHUAL nPOcpAMMbL NO eCmMeCn1603HAHUIO
AGHAIOMCA.

— OBJIQJICHUE YMEHUSIMH M HaBBIKAMHM Pa3JIMYHBIX BHUIOB I103HABATEIIHLHOM
NEeSTEeNbHOCTH, TPUMEHEHUSI OCHOBHBIX METOJIOB IO3HAHUSA  (CHUCTEMHO-
UH(OPMAIIMOHHBIA aHAJIN3, MOJICIUPOBAHUE) ISl M3YyUYEHUS Pa3IUYHBIX CTOPOH
OKPY>KaIOIIIEr0 €CTECTBEHHOTO MUPA;

— OBJIaACHHUC OCHOBHBIMH HHTCJUICKTYAJIbHBIMH OIICPpALIUAMM: q)OpMYJ]I/IpOBaHI/Ie
I'AII0TC3, aHAJIN3 U CUHTC3, CPABHCHUC, O606HIGHI/I€, CHUCTCMAaTU3alys, BbISIBJICHHUC
IMPUYINHHO-CJIICACTBCHHBIX CBHBGI?I, IIOUCK aHaJIOT'OB,

— (opmupoBaHue yMEHMI T€HEpPUpPOBATH HUIEH U ONPEAENsATbh CpE/CTBa,
HE0OXOUMBbIE IS UX peallh3alliy;

— (QopMUpOBaHUE YMEHUH ONpENeNsITh LENU U 3aJaud JEATEIbHOCTH, a TaKXe
BBIOMpATh CpEACTBA peau3allMi d3TUX IeJe M MPUMEHATh Ha MPAKTHUKE;
dbopMHUpOBaHWE YMEHUN HCHOJIB30BATh PA3NMYHBIE MCTOUHHUKHU ISl TOJYYCHHS
€CTECTBEHHO-HAYYHOW MHPOpPMAILIUU ¥ TIOHUMAHUS

3aBUCUMOCTH OT COJIepKaHUsl U (POpPMBbI MpeJCTaBICHHON HH(OpMALMK U IIesel
aapecara.

HpedMemelMu pesyiomamamu U3ydeHusd eCmecmeOo3Hanusl.
Yyenux Haysyumcs.

- IEMOHCTPHUPOBATh Ha IPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTUHU YEIIOBEUECKOU
IABUJIN3AIINH;

- BBIACIIATH HepCOHaHBHBIfI BKJIaJl BCJIMKUX YYCHBIX B COBPCMCHHOC COCTOSHHC
CCTCCTBCHHBIX HAYK;

- TPaMOTHO IPUMEHATh E€CTECTBEHHO-HAYYHYIO TEPMMHOJIOTHIO IIPU OINKMCAHUU
SIBJICHUI OKPY>KaIOILIEro MUpa;

- 000CHOBaHHO IPHUMEHSATH MPUOOPHI ISl U3MEPEHUS M HAONIOACHUS, UCIIONb3YS
ONMCAHUE WU MPEUIOKEHHBIM aJrOpUTM SKCHEPUMEHTAa C LEJIbI0 IMOIyYeHUs
3HaHUI 00 0O0BEKTE U3YUEHUS;



- BBIIBIITH XapakTep SBICHUM B OKPYXalIIEHd Ccpeae, IMOHUMAaTh CMBICI
HAO0JII0TaEMBIX TIPOIECCOB, OCHOBBIBASCH HA €CTECTBEHHO-HAYYHOM 3HAHHH;

- WCIIONB30BaTh JJIS OMUCAHUSI XapaKTepa MPOTEKaHUs MpoIeccoB (U3HUYECKUE
BEJINYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMU;

- OCYHICCTBIIATH MOJCIIMPOBAHUC IIPOTCKAHUSA Ha6JII-O,ZIaeMBIX IMpOoLcCCOB C YYCTOM
I'paHuld MIPUMCHUMOCTH HCIIOJIB3YCMBIX MOI[GJ'Ieﬁ;

- H3BJICKATb M3 OIIMCAaHUA MalluH, HpI/I60pOB Hn TCXHHUYCCKUX YCTpOP'ICTB
HGO6XOI[I/IMLIG XAPAKTCPUCTHUKHU OJIAA KOPPCKTHOI'O UX HUCIIOJIb30BAHUA

- OOBSICHATH IPUHIIUIIBI, TOJIOKEHHBIE B OCHOBY pabOThl TPUOOPOB;

- 00OCHOBBIBAaTh IMPAKTUYECKOE HCIIOIb30BaHUE BEIIECTB M MX pEakiuil B
IPOMBIIIIEHHOCTH U B OBITY; OOBSICHATH POJIb ONPEACIICHHBIX KJIaCCOB BELIECTB B
3arpsi3HEHUH OKPY>Karolleil cpeibl;

- JICP’ICTBOBaTB B paMKax IIpaBHJI TCXHUKHU 0E30IMaCHOCTH U B COOTBETCTBUH C
HHCTPYKOUAMHU I10 IIPUMCHCHHUIO JICKAPCTB, CPCACTB OBITOBOM XUMMHU, OBITOBBIX
QJICKTPUICCKUX HpI/I60pOB, CJIOKHBIX MCXAdHHM3MOB, IIOHHMMAsa CCTCCTBCHHO-
HAaY4YHBIC OCHOBBI CO3daHUA HpCI[HHC&HHﬁ;

- dbopmupoBaTh COOCTBEHHYIO CTpATEruIo 3J10pOBbecOeperaroiero
(PaBHOBECHOI'0) TMHUTAHUA C YYETOM OHOJIOTHYECKOH 11e1eco00pa3HOCTH, POJIU
BEIIECTB B MUTAHUU U KUZHENIEATEILHOCTH KUBBIX OPTraHU3MOB;

- OCO3HAaHHO I[CﬁCTBOBB.TI) B CUTyalluu BBI60pa MpOoAYKTa WIH YCIYyTU, IIPUMCHIA
CCTCCTBCHHO-HAYYHbIC KOMIICTCHIIUU.

Conep:xanue Kypca
Beenenue

Brenenne B ecrectBo3Hanue. [Ipupoga-cpena oOUTaHUS U UCTOYHUK >KU3HU
yesloBeka. B3auMooTHOIIEHUST YeloBeKa U MPpUPOJIbl, UX Auanektuka. [Ipupona —
HMCTOYHUK TBOPUYECKOTO BIOXHOBEHUS JICSITENICH UCKYCCTRA.

EcrectBOo3HaHMe — €AMHCTBO Hayk O nmpupojae. Marepus u GopMmbl ee
cyuiecTBoBaHus. J(nanexktuka ecrecTBO3HaHUS. OCHOBHBIE ATalbl €0 Pa3BUTHSL.
[TonsATHE O €CTECTBO3HAHUU, KAK CUCTEME HAYYHBIX 3HAHUU O MPUPOJIE.

Hemoncmpayuu.BuneodpparmMeHTsl  (MOJIE  CEJIBCKOXO3SUCTBEHHBIX  YTOJHM,
Kapbepbl MJis JOOBIYM YIJIS W PYAbl, METaUTyprudeckrue KOMOWHAThI, Ta30- U
HedrenpoBoabl, Gpaotwinu, I'IC, TOI u ADC, nmocneacTBus 3eMICTPICEHUN U
I[yHaMH, HMCYE3HYBIIME BUJIbl PACTEHUH W KUBOTHBIX); PENPOAYKIUU KApTUH
BEJIMKUX XYJI0KHUKOB C TIeH3akaMu U ApyrumMu oobekTamu npupossl (Ilumkuna,
JleButana, AiiBazoBckoro, HKona wu 1p.); My3bIKaJIbHBIE (DparMeHTHI,
NOCBSIIIEHHBIE ABIeHUsIM Tpupoabl (Yalikosckuii, Cen-Canc, betxoseH u ap.).



[TopTpeTsl  y4eHBIX-€CTECTBOMCIIBITATENCH, BHUACOPpParMEHTHl 1O UCTOPUU
BO3HUKHOBEHUS U Pa3BUTUS PUUKH, XUMUU U OUOJIOTHH

1. EcTecTBO3HaHUE M MeTObI IO3HAHUSA MHPA.
B3aumoceazv merncoy naykoit u mexnonouamu

Hcemopus uzyuenus npupoowl. Ilpoepecc 6 ecmecmeeHHbIX HAYKAX U €20 8KAAO 8
paseumue yusuauzayuu. MemoOsbl HAYUHO20 HNO3HAHUA U UX COCMAGIAIOWUE:
Habnooe ue, uMepetue, 3KCHEepUMeHm, MOOeIuposanue, 2unomesd, 6uleoo,
nocmpoenue meopuu.@oOpMbl TO3HAHUSA: HAYYHOE M HEHay4Hoe. J[Ba ypoBH:
HAy4YHOrO  MO3HAHMWS:  SMIMUPUYECKUA  (UYyBCTBEHHBIN,  ONBITHBIA) U
TEOPETUUYECKH (pallMOHANIbHBIN). MoaenupoBaHue Ha TEOPETUYECKOM YPOBHE
MO3HAHUSI W THUIBI MOJENeN (uaeanbHas, aHalorusi, Mmaremarudeckas). Poib
MBICJICHHOTO 3KCIIEPUMEHTa U MaTEMATUYECKOTO MOJCIUPOBAHUS B CTAHOBJICHUH
Y Pa3BUTUHU €CTECTBEHHBIX HAYK. DyHOAMeHmanbHble NOHAMUS eCeC803HAHUS.

A3vik  ecmecmeo3nanua.buonozus. buomorndyeckass =~ cucremMaTMka M €€
BAKHEWIIIME TaKCOHbl. buHOMHMHanbHas HOMeHKiarypa. llomarue Buza.
Cucremarnka xuBOTHbIX. IloHATHE mopoasl. Cucremarnka pacreHui. llonstue
copra. buonornueckas HOMEHKJIAaTypa — OCHOBa  HIpodecCHOHaIbHOU
NEeATEIbHOCTU. Xumus. TpuBAAIbHBIE Ha3BaHUs. PanvoHambHas HOMEHKIATYpA.
Mexnynaponnas HomeHnknarypa MIOITAK.

XVUMHUYECKHE OJJIEMEHThl M TPOUCXOXKJIEHHE HX Ha3zBaHuil. Knaccuduxanus
HEOPraHWYEeCKUX BEUIECTB (OKCUIbI, KHCIOThl, OCHOBaHUS, COJIM) M MPHUHIIMIIBI
oOpa3zoBaHus uX Ha3BaHUU. Quzuxa. EquHUIbl u3MepeHus: GU3NUeCKuX BEIMYMH
Ha Pycu. Enununel m3mepenuss (U3MYECKUX BEJIWYUMH B HEKOTOPBIX APYIHX
cTpaHax. MexJyHapoiHas CUCTEMa €AUHMI] U3MEPEHUS (PU3NYECKUX BEIMYUH —
CH. OcHOBHBIE U IPOU3BOIHBIE €IUHULIBI U3MEpPEHUS Ppu3ndeckux BeauuuH CU.

Ecmecmeennonayunvie nonamus, 3akonvl u meopuu.ECTeCTBEHHOHAYYHBIE
nousTusi. KoHkpeTHble U aOCTpaKkTHbIE €CTECTBEHHOHAYYHbIE MOHSATHA. 3aKOHBI
ectecTBo3HaHusA. EcTecTBeHHOHayuHble Teopud. OnucarenbHble TEOPUU U
0o0BsCHUTENbHBIE TeOpuH. [IporHo3upytoias pojib €CTeCTBEHHOHAYYHBIX TEOPHUH.

Ecmecmeennonayunaa kapmuna mupa. KapTuHsl Mupa: peauruo3Has, ObIToBas,
XyJlo)kecTBeHHasi. Ecmemceennonayunas kapmuna mupa (EHKM).9Bontonus
EHKM wu ee oarambl: apuUCTOTEIIEBCKHH, HBIOTOHOBCKHH, HWHIITCHHOBCKAS
peBosroums.  IIpuHOUMIIBL  TO3HAHUSIT B €CTECTBO3HAHMM:  COOTBETCTBHS,
JOTIOJTHUTEIIBHOCTH, IPUYUHHOCTH, CHMMETPHH.

Mupwr, ¢ xomopwvix mut sncueem.llpumepvl cucmemamuzayuu U HA2AAOHO20
npeocmasienus HAaY4HO20 3HaAHUA: NPOCMPAHCMBEHHO-8PEMEHHbLE
Xapakxmepucmuku (HaHOMUp u MUKpomup, Maxpomup, mezamup).I' paHuLibl MUPOB
U YCIOBHOCTb 3TUX TPaHULL.POIb HAYUHLIX OOCMUMNCEHUU 6 CO30AHUU HOBbIX
mexHonoeuti. eontoyus mexnonocuu. IIpubopsl  1Isi HU3y4EeHUS MHUPOB, UX
3BOJIIOLUS OT CBETOBOro MHKpockoma P.I'yka 10 CKaHHMpYIOLIEro TYHHEJIBHOIO
mukpockona (CTM) u aroMHo-cunoBoro mukpockona (ACM). MonekynspHoe



pacro3HaBaHME M €ro poJib B IPHUPOAC U KU3HHM 4YeloBeKa. KommbroTepsl
OyTyIiero.

Jlemoncmpayuu.I1lopTpeTs YYEHBIX- €CTECTBOUCIIbITATEICH (I'.I'anunes,
O .Menneneea, [ Mennensa, H. bekeroBa, M. ®apanes), pa3nudHbIe
MaTepuaibHble (usudeckue (ekTpodopHas MalMHa — MOJENbh MOJHUH,

KPUCTAINIMYECKUE PELIETKU PA3JIMYHBIX TUIIOB), OMOJIOTHYECKHE (MYJISIKHU 1IBETOB,
OpraHoB TeJa 4YeloBeKka), reorpaduueckue (rmolyc, KapTa, TeJUIypHii),

XUMHYECKHe (IapoCTep)KHEBbIE M OOBEMHBIC MOJCIH MOJCKYJI Pa3IudHBIX
BemecTB). Caliasl ¢ MoJielIsIMHU CTpoeHHS atoma TomcoHna u Pe3epdopna.

OTHOCHUTENBHOCTh MOHATHS MyCTOTHL. Paznuunble Qu3nueckue, XUMUYECKUE U
ouonornyeckue wmoxaenu. lloptperst Apuctorens, K.JIlunanes, Y. Japsuna;
BUZIeO(pparMeHThl ¢ TAKCOHAMU B OOTaHHUKE U 300J0THH U MPUMEPHI CUCTEMATUKU
OTJENbHBIX PACTEHUH U JKUBOTHBIX. Tabmuua, crnailq wim BuaeodparMeHt
«Homenknarypa NIOITAK»; Tabnauupsl Wik ciaipl ¢ aHUMalUsIMH MO OOIUM
OpyuHIMNAM oOpa30BaHMs Ha3BaHWM BaKHEHIIMX KJIACCOB HEOPraHUYECKHX
COEIMHEHHUI — OKCUOB, KUCJIOT, OCHOBAHMSI, COJIEH, - M UX KIACCU(PUKALINH.

[Toptpetst Oma, Kynona, HeloToHa, DitHmTeliHa U Ap.; TAOJHIBI OCHOBHBIX U
npou3BoJiHbIX eaunull CU; nuHamudeckue BUIEO(ParMEHThl, WITIOCTPUPYIOIINE
BOKHEUIIME TOHATUA (PU3NKKM TNPUMEHUTEIBHO K TEME YpOKa;, Ccllaili Wiu
BusieopparmeHT «CTapopycckue €IUHMIIBI U3MEPEHHS HEKOTOPBIX (HU3UYECKUX
BeIMUMH». Tabmuiel W BUIeO(DparMeHThl, WUIIOCTPUPYIOLINE BakKHEHIIHE
MOHSTHUS, 3aKOHBI U1 TEOPUH €CTECTBEHHOHAYYHBIX THUCIMIUIMH MO KYpCy OCHOBHOM
HIKOJIBI. BuaeopparMeHThl U ClIaliIbl 10 YBOJIFOIUU MUKPOCKOIIOB.

Jlabopamophvie onvimui.1. IlocTpoeHre pPaBHOCTOPOHHHUX TPEYTOJBHUKOB U3
COMYEK Ha IUJIOCKOCTM W B mpocTpaHctBe. 2. WumocTpauus mNpuHIUIA
cooTBeTcTBUs. 3. MojenupoBanue TpUHIMIA pabOThl  CKAaHUPYIOUIETO
MuKkpockona. 4. JlokazareabCcTBO O€ITKOBOW MPUPOIBI (PEPMEHTOB.

llpakmuueckass ~ paboma  Nel OMIHUpUUECKOE  TMO3HAHUE B  HU3YYCHHUH
€CTECTBO3HAHUA.

llpakmuueckas  paboma  No2.IlocTtpoeHue  MPOCTPAHCTBEHHBIX  MOJeENeH
HEOPraHMYECKUX M OpPraHMYECKUX COCJUHEHHI B CONOCTaBIEHUH C HX
CBOWCTBAMM.

Ilpaxmuueckas paboma Ne3.HaGmroieHne 3a ropsIiei cBe4oiu

lIpakmuueckas paboma Ne4.HabmoneHue 3a U3MEHEHUEM TeMIIEpaTyphl Jbla U
€r0 COCTOSIHUEM IIPY HarPEBAHUU

3.00010ukn 3emun: aurochepa, ruapocdepa, atmochepa .

Cmpoenue 3emnu. Jlumocghepa. BuyTpeHHee cTpoeHne 3eMIIM U €€ XUMUYECKUI
cocraB. CtpoeHue u coctaB JuTochepbl. MuHepasibl U ropHble NOpoAbl. Pymbl.



Jlutocepupie mnutThl. 3emuerpsicenus. Illkanma Puxrtepa. HWHTeHCHBHOCTH
3emiieTpsiceHui. Llynamu.

T'uopocegpepa. Oxeanvt u mopa. CocraB ruapochepsl. MupoBoit okean. Mopsi.
Herunuunsie mopst: CapraccoBo, Kacnuiickoe u Apanbsckoe. Tema Mops B
IIPOU3BEICHUSX MUPOBOM XYJI0KECTBEHHOM KYJIBTYPBI.

Boowl oxeanoé u mopeit. XuMU4eCKU COCTAaB MOPCKOM M OKEAHWYECKOM BO/IBI.
[Ipomunune. Jlen B okeane. ['pennanaus. Autapkruaa. JlBuxkenue Bog MupoBoro
okeana. [IpuimBel 1 oTIMBBL. MOpcKkue TeueHus. Tunel KimMara.

Boovt cywu. Bonwt cymu u ux kinaccudukanusg. Pomnuku.  [edizepsl.
MunepanbHbie BOAB U uX Kiaccupukamusa.  I[Ipobnema mpecHoit Boasl. O3epo
barikan. Kapcrosblie SIBJICHUS u oOpa3oBaHmue CTAJIAKTUTOB u
CTaJIarMUTOB. AHOMAaJIbHBIC CBOMCTBA BOJIBI U X 3HAYCHUE B TIPUPOJIC.

Ammocepepa. Ilozooa. Atvochepa u ee cocraB. BeprukaapbHOe CcTpocHHUE
atMocepsl: Tporochepa, crpatocdepa, Me3ochepa, Tepmochepa, dk30cdepa.
CoctaB Bo3nmyxa. O30HOBbIE JbIppl W MapHUKOBBIA 3(dekt. Iloroga wu
Kumat.Ammocgheproe oasnenue. Bemep. Armochepnoe nasnenue. Kecconnas u
BbICOTHAsA Oose3HU. [{UKIIOHBI U aHTULMKIOHBL. ATMochepHbie (poHTHI. Berpa u

MX BMIBI IIKBAJl, CMEpY, aHTHWIIACCAT, maccar, Opu3, (EH, 0Oopa, CHPOKKO,
MYCCOHBI, Tall()yHBI, yparaHbl, CMEpUU, TOPHAJO.

[lIxana bodopra.

Baasicnocmo 6030yxa. Bnaxunocte Bo3ayxa. Ilcuxpomerp u I'mrpomerp. Touka
pocel. OOnaka, ux ¢opmbl u pasMepsl. Tyman. Ocaakdu ©W WX THIIBL
Panyra.

Hemoncmpayuu. OOpa3ipl pyll, MUHEPAJIOB U TOPHBIX MOPOJ, PpU3nNUecKas KapTa
NOJTYIIAPUH, aTJIaChl.

Kapter: Mmopckux Teuenuit, puznueckue kapToel Mupa u Poccuiickoit deneparuu.

Buneodpparmentst u  ¢dortorpaduu 1m0 TEMe ypoka: CTpoeHue 3eMIlH,
3eMJICTPSACEHHUs, I[yHaMH, pa3jUyHble OKEaHbl W MOps, aicOepru, MOpCKue
TE€UEHUsI, POJHUKHU, Teiizepbl, 03epo bailkan, kapcToBble SIBICHHS (CTAJIAKTUTHI U
CTaJIarMHUTHI), aTMOc(epa U ee COCTaB, MUKJIOHBI U aHTHUIIMKIOHBI, BUJIBI BETPOB,
TyMaH, pajayra, OCAaJKWd pa3auyHbiX TUNOB. Penponykumu xaptun - U
AiBazoBckuil «JleBsateiii Ban», WM. Jleutan «beper CpemuzemHoro mops», .
Mumkun «Ha Gepery mops», JI. Jlaropno «Mope», A. PpuioB «Ha romydom
pocTope»; (parMeHTbl My3bIKaldbHBIX mNpousBeaeHuil - H. Pumckuii-Kopcakos
«Canko», K. Jlebroccu «Mope», M. PaBenb «Jlogka B okeaHe» u3 cOOpHHUKA
«3epkanay, I1. YalkoBCKUN «Jlebeaunoe 03epoy, M.
Mycopreckuii «Cuerypouka». IIpeBpaiieHuss HepacTBOPUMBIX KapOOHATOB
Kallblug U MarHus (CpeIHHUX COJiel) B pacTBOPUMBIC THMAPOKAPOOHATHI (KUCIbIE
colld) U OOpaTHO — TMpUYMHA OOpa30BaHUSl CTAJAKTUTOB M CTAJIarMHUTOB.
MopenupoBanue  mapHukoBoro  3¢dekra.  Ilpubopsl: ang  u3MepeHus



atMocdepHoro napieHus (O0apoMeTphl), Il H3MEPEHUS BIIAXKHOCTH BO3yXa
(TUrpomeTpshl).

Jlabopamopnvie oneimsi. 1.M3yuenue cocraBa Tpanuta. 2. MojaenupoBaHue
BBICOKOW IUIOTHOCTH BoJbl MeptBoro wmops. 3. PacmupeHue Boabl MpuU
HarpeBaHuH.

Ilpakmuuecxas paboma Ne 5. VI3ydeHne KOJIEKIIUUA TOPHBIX MTOPOJT

Ilpakmuueckas paboma Ne 6. VI3yueHue mapaMeTpoOB COCTOSHHS BO3JyXa B
KaOuHeTe.

4. Makpomup. Hayka 00 oxpy:karomieii cpeae. buocdepa.

)Ku3Hb, RPU3HAKU IJHCUBO020 U UX OMHOCUMETIbHOCMDb. OcHOBHBIE CBOMCTBaA
JKMBOTO OpraHusma: CJIHHCTBO XHMMHYCCKOIO COCTaBa, oOMeH BCIICCTB,
CaMOBOCITPOU3BCACHHUC, HACIICACTBCHHOCTb, HW3MCHYHMBOCTHL, PAa3BUTUC H POCT,
PasapaKuMoOCTb, AUCKPCTHOCTH H LCIOCTHOCTb, 9HCPT0O3aBUCHUMOCTD.

KuBple  cuCTeMBI, Kak  CaMOYIPaBJAIONIUMECS,  CaMOpPETyJUpYIoIIuecs,
CaMOOpPraHM3yIOIHUECs CUCTeMbl. Tpu Hayama TepMoauHamMuku. lloHsTHE
SHTPOIIUH.

Hpoucxo;ncdeuue socusnu Ha 3emae. OCHOBHBIE THIIOTE3bI IMPONCXOKACHUSA
KM3HU Ha 3emiie: Kp€alluOHNU3M, THUIIOTC3a CAMOIIPOU3BOJIBHOTO 3apOXKACHUA
ZKHN3HHU N3 HC)KUBOI'O, KOHIICIIIMA 6I/IOF€H€33, TUIIOTC3a MMaHCIICPMHUHU.

['unoTe3a mMpoucXoXKACHUS KU3HU IMyTeM OMOXMMHYECKON SBOJIONUHU (THIIOTE3a
Onapuna—XomnaeitHa). JIuckyccust 0 BO3MOXHOCTH CYIIIECTBOBAHHUSI BHE3EMHBIX
ABUJIN3AIUN.

Xumuueckuui cocmae kiemku. XvMUUYECKasi OpraHU3alys KIETKM HA AaTOMHOM —
3JIEMEHTHOM, - YpOBHE. MakpoaieMeHTbl. MHUKPO3IEMEHThl. MOJIEKYIISIpHBII
YPOBEHb XHMHYECKOW OpraHu3aluy KJICTKH (MOJICKYJISIPHBIM COCTaB KJIETKH).
Heoprannyeckue coeauHeHusi kieTkd. Boma u ee posib. MuHepaiabHbIE COJIH.
OpraHnyeckue BeIlecTBa KIETKHU.

Ypoenu opzanuzayuu ncuznu.Knetounelli ypoBeHb OpraHM3allUd >KU3HU Ha
3emne. TkaHeBbli ypoBeHb. THNbBI TKaHEW KUBOTHBIX (dOUTEIUATbHASA,
COCIMHUTENbHASA, MBIIIEYHAsi, HEpBHAsg) U pacTeHuil (oOpa3oBareibHas,
MOKPOBHAsl, OCHOBHAasi W MpoBojsas). OpraHHbli ypoBeHb. OpraHu3MEHHbIN
ypoBeHb. [lonmynsMOHHO-BUIOBOW YpPOBEHb. bHOr€OLIEHOTUYECKU YPOBEHb.
buouenos. buocdepHblil ypoBEHb.

Ilpoxkapuomst u ykapuomost.lIIpokaproThl W 3YKAapuOTHL. bakTtepum u ux
knaccudukamus: mo dopme (OannsuIbl, KOKKH, CHUPWIILI, BUOPUOHBI), TIO THITY
nuTaHus (canpoduThl, MNapa3suThl), MO OTHOLIEHWIO K Kucjaopoay (a’poOsl,
aHa’poObl). OCOOCHHOCTH CTPOEHUsI OaKTepuil W X >KU3HeAesTeabHOCTH. Poiib
OakTepuy B TPUPOAE M >KU3HU denoBeka. [lnanoOakTepun (CHHE-3€JIEHbIE



BOJOPOCIIM) M OCOOCHHOCTM HUX CTPOEHUS U KU3HENEATeTbHOCTH. Poib
uanob6axTepuii B mpupojae. CTpoeHue KIETKU 3yKapHuOTOB.

Knemounaa meopua. Ilpocmeiimue. Bupycei.Knerounas teopus u ee
nojoxxeHus. Ilpocreiimune: >XryTUKOBblE, pECHUYHbIE, aMeOOH/Hble. 3HauEeHUE
IPOCTEHIINX B MPUPOAE U KU3HU denoBeka. Bupycol. CTpoeHne u ocoO0eHHOCTH
KHU3HEACITEILHOCTU BUPYCOB. Bupycubsie 3a0oneBanus dyenoBeka. BUY wu
CIIM/I. I'puOsbl. Ponps rpuboB B IpHPOAE U B XO34MCTBE YETOBEKA.

Ilonamue oOuonozuueckoit 3gonoyuu. 3Igontoyuonnas meopusa. IloHstue
Ouonornyeckor  dBomtonmH.  JIMTETRHOCTh,  HEOOPATHMBIA  XapakTep,
HaIPaBICHHOCTh HBOMIOIMHU. OCHOBHBIC HAIIPaBJICHUS 3BOIIOLUUH. buogornueckuit
nporpecc. buonornueckunii perpecc. AHTPOIIOINEHE3 U €T0 JTAIIbI.

[Ipennoceuikn co3manust 3BoOUHMOHHOM Teopun Y.J/lapBuna. Jlormueckas
CTpyKTypa JapBUHH3Ma (M30BITOUYHAs MHTEHCHUBHOCTH Pa3MHOXKEHUs, OOprOa 3a
CYILIECTBOBAHME W €€ BHUJbI, ECTECTBEHHbII 0TOOp).CUHTETHYECKass Teopus
sBooMK.  MukposBomtouusi.  BugooOpazoBanue — (reorpaduueckoe  “
sKosorudyeckoe).MakposBoitonus. JBHKyIIME CHUIIbI 3BOJIIOLMH: MYTallMOHHBIN
npolecc, NOMyJISIUMOHHBIE BOJHBI, U30sA1UsA. DOpMBI €CTECTBEHHOro OTOOpa:
CTAOMIIU3UPYIOIINNA, ABUKYIIUNA, TU3PYITUBHBIN.

Coepemennvie memoovl nOOOEPHCAHUA YCHMOUUUBOCMU OUO2E0UEHO308 U
UCKYCCHBEHHBIX IKOCUCHIEM

[Tonstue skocuctemsbl. buoron. buonenos.buoceoyenos, cmpykmypa u 0CHO8bI
@yuxkyuonuposanus. OTnuuns OMOTreolleHo3a OT 3KocucTeMbl. HectabumbHbie
U CcTa0WIbHBIE  DKOCHCTEeMBIL.buoceoxumuueckue nomoku.  Kpyeosopomul
sewecmsa. Ilpunyuner  ycmouuusocmu  6uoceoyeno3o6. Hayunvie ocHogwl
CO30aHUsl U  NOOOEPIUCAHUS  UCKYCCMBEHHbIX  IKocucmem. [Ipouzsoocmeo
PACMUMENbHOU U HCUBOMHOB0OUECKOU NPOOYKYUU: NPOOIeMbl KOIUUeCmed U
kavecmesa. Knacmephulii nooxo0 xax cnocod 80ccmanosieHusi OUo02eoXxumMudecKux
NOMOKO8 8  UCKYCCMBEHHbIX 9Kocucmemax. Auwmubuomuxu, necmuyuowl,
CMUMYTIAMOPbL  pocma, YO0obpenus u ux npupoouvle ananocu. Ilpobnema
YCmMOU4U80Cmu 20pOOCKUX IKOCUCTEM.

Huweevie uyenu. Ixonozus. Ixkonozuveckue ¢paxkmopwvl. TuUNonoOrUs >KUBBIX
OpPraHU3MOB SKOCHUCTEMBI: MPOIYIIEHThI, KOHCYMEHTBI, PEAYIIEHTHI (CanmpouThI).
ABtoTpodrl. ['ereporpodnl. IloHsiTHE O THUIMEBBIX (TPOUUECKHUX) IETISIX
ouoreonieHo3a. IlumeBas nenb. JI[Ba OCHOBHBIX THMA TPOPUUYECKUX IEeTed —
nacTOuIHbIE (1IEMU BhICAAHUS) U JETPUTHBIE (1lenu pa3noxkenus). [luiesas ceTs.
DKOJIOTUYECKUE TTUPaMU/JIbl (UMCICHHOCTH, Oromacchl, s3Hepruun). [Ipasuno 10 %.
[Tonsitue 006 »sKonoruu. OCHOBHBIE NPOOIEMBI 3KOJOTHH. OKOJIOTHYECKUE
(dakTopsl: abnoTHYECKUE, OUOTUYECKUE, aHTPOIIOT€HHBIE.

IKonozuueckue l’lp06Jl€Mbl cospemeHHocmu

buocdepa u ee rpanunpl. Konuenuus ssomtonun 6uochepst B. N.Bepuanckoro.
Hoocdepa. Texnochepa. OcHOBHBIE TIOAXOABI B Y4Ye€HHH O Ouocdepe:



IHEPreTUYECKUN, OUOTCOXUMHUYECKUN, HWH()OPMAIMOHHBIN, MPOCTPAHCTBEHHO-
BpeMeHHOU, HoochepHbiit.buocgepa: smanvl  Gopmuposanus u cyeHapuu
paszsumus. AkmyanbHvle 3KoI02udecKue npoobiemvl. 2100a1bHble, PecUOHATbHYIE,
JIOKAIbHbLE, UX NPUYUHBL U CTIe0CMBUs. DKon02uyecKue npodiemvl IHepeemuyecKol
ompacau. AnbmeprHamuenas suepeemuxa. Payuonanbroe ucnonv3osanue snepauu
u 9Hepeocbepedcenue. IDHepeemuueckas Oezonachocmo. TpancHayuonanvhvie
npoexmsl 6 obracmu dnepeemuku.Memoosl uzyueHuss coCmosiHus OKpyscaouei
cpedbl. HsmeHnenus oxpyscaroujeli cpeovl, KAk CMumyn O pa3eumus HAYYHbIX
uccinedosanuii u mexuonocul. EcmecmeenHo-HayuHvle N00X00bl K peuleHuio
9KoI02UeCKUx npobiem, npupoodocoepezaroujue mexuonocuu. Mescoynapoonvle u
pocculickue — NpocpamMmvl  peuleHuss — 9KOA0SUYeCKUX — npoonem U - uUx
aghghexmusrHocme.

Ilpo6emvl 0mx0008 u 3azpA3HeHUA OKPYHCAIOUuiell cpeosl

Ilpobrema ysenuuenus Koauvecmea omxo008. bvimosvie, KOMMYHANbHYIE,
npomviuLienHvle  omxoovl. CoepemeHuble mexHonocuu cOopa, XpaHeHus,
nepepabomku u ymuauzayuu omxo0os. I[lo0xo0vl K cokpawjenuro 0mxooos,
be30mxo0uble mexHonoeuu. Mcmounuxku 3acpsa3HeHus OKpydcarowel cpeobl.
Ilepcnexmusnvle ~ mexHono2uU  AUKGUOAYUU — NOCIEOCMBUL  3A2PA3HEHUS.
oKpyacaroweli cpedvl. Pexyromusayus nousvl u 600uwbix pecypcos. Cucmemvl
so0oouucmru. MedicOyHapoouvie npocpammvl no 00pawjeHuro ¢ omxooamu u
COKPAWeHUI0 8030ellCMBUsL HA OKPYICAIOUWYT0 cpedy, ux 3gpdexkmuenocme.

B3aumoceazv cocmoanus oKpyscarouieil cpeovl u 300pP06bs UenoseKa

Heepaoayus  oxpyocaroweti  cpeovl.  Ilpoepammel  MOHUMOpUHeA —Kadecmed
OKpYyHcaloweli cpeobvl. 3acpssHeHue 8030YUIHOU, 800HOU Cpedbl, NOYBbl, NPUUUHBL U
cneocmeus. Lllymosoe 3acpsasnenue. Idnexkmpomacnumuoe 6o3devicmaue. I1J[K.
Yemotivusocme opeanusma u cpedvl kK cmpeccosvim 8o3oeticmeusim. 3abonesanus,
CBA3AHHbIE CO CHUJICEHUeM Kauecmea oxpydcarouel cpeovl. HHousudyanvHuvle
0COOEHHOCMU OpP2AHU3MA NpU B030€UCMEUlU (HAaKmopos OoKpyxcaoueu cpeowl.
Cogpemennvie MexHONO2UU COKPAUWJCHUS He2AMUBHO20 B030elicmaus (paxmopos
oKkpyxcaroweti cpeovl. Hayunvle ocHosbl npoekmuposanusi 300p08ol cpeovl
ooumanus.

Lemoncmpayuu. Buneodpparmentsl U potorpaduu mo Teme: MPOIECChl THUCHUS,
OpoXeHue, TPOIECChl  TUCCUMWISILUM,  MPEACTaBUTEIN  MNPOKApPUOT U
AYKapUOT; OCOOEHHOCTH CTPOEHHUS BHUPYCOB, MPEACTABUTENIU IApCTBAa TI'PUOOB,
AKOJIOTMYECKHUE CHUCTEeMbI, MNpPUMEPhl THUIIEBBIX Iieneil. PacTBopeHue B Boje
XJIOpOBOAOpOAa (AMCCOIMAIS COJITHOW KHUCJIOTHI), PAacTBOPEHUE KPHUCTAJIOB
NepMaHraHara Kajus WK METHOTO Kynopoca B BOJie, UCTIapeHue BObI, Auddy3us
Maxy4ux BEHIECTB (OJCKOJOHA) C TOPsAIISH JTaMIIOYKH HaKaJIMBaHUS, HCIApEHUE
Karumi crnupTta ¢ GUIbTPOBaIbHON Oymaru wuiau canderku. Penmpoaykiuu KapTuH
BEIIUKUX XYJOKHUKOB Ha TeMy OO0XKECTBEHHOTO TMPOUCXOKIACHUS >KU3HU;
Pa3JIMYHBIX MPUPOAHBIX IKOCHUCTEeM. TaONMIBI U TUIaKaThl: « XMMUYECKUI COCTaB
KIETKW», «OBOJIOIMOHHOE JAPEBO  PACTCHHI», «IBOJIOIUOHHOE JIPEBO



KUBOTHBIX», «DBOJIOLIMOHHOE JIPEBO MPUMATOB M ueioBeka». I[loprtperst A.U.
Omnapuna u JIx. b. Xonneitna, T.IlIBanua, /.M. MBanoBckoro u 3. Jl)xeHHepa,
A.Tencnu, B. Cykauesa, 3. I'exkkens, B.1.Bepuanckoro, Y./lapeuna. [1nakarsl u
MYJISIKM OpPraHOB M CHUCTEM OpraHOB pAacTEHUi, 4YeJIOBE€Ka M JKMBOTHBIX.
JlemoHCTpanus nporiecca GOTOCUHTE3A.

Jlabopamopnvie onvimul. 1. CBoiicTBa OenkoB. CBoiicTBa TIIHOKO03bl. CBONMCTBA
caxapo3bl. CBOMCTBa Kpaxmaia.

Ilpaxmuueckas paboma Ne 7. PaciozHaBaHUE OPraHUYECKUX COCTMHEHUM
lIpakmuuecxas paboma Ne 8. VI3ydeHue pacTUTENbHON U KUBOTHOU KIETKU

Illpakmuueckas paboma Ne 9. 3ydeHMe MHUKPOCKOMUYECKOTO CTPOCHHS
YKUBOTHBIX TKAaHEHN

llpakxmuuecxkas paboma Ne 10. Hzyuenue nosedenus npocmetiuiux npocmeuiux
OO MUKPOCKONOM 6 3a8UCUMOCIU O XUMUYUECKO20 COCMABA 800HOU CPeobl.

llpakxmuuecxkas paboma Ne 11. H3yuenue 63aumoceszeil 6 UCKYCCMBEHHOU
aKocucmeme — akeapuyme u cocmasieHue yeneti NUMaHus.

Ilpakmuueckas padboma Ne [2. VI3ydeHue OBITOBBIX OTX0H0B.Paspabomka
npoexma pazoeibHo2o coopa mycopa.

5. AoOuornuyeckme (PaKTOpbl MW NPHUCHOCOOJEHHOCTH K HHMM SKHUBBIX
OPraHU3MOB .

Ocooennocmu krumama Poccuu. 3o0na apkmuueckux nycmuiib, mMyHOp U

J1€COMYHOP. Kmumar Poccun. [lpuponHo-knumarudyeckue 30HbBI Poccuu:
APKTUYECKUX  NYCThIHb, TYHIpP, JIECOTYHIp, Talru, CMEIIAHHBIX U
IIUPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAS, CTEIEH, MTOTYIYCThIHb, TYCTHIHb.

Pa3znooOpa3ue u mnpucnocoOJEHHOCTh JKWBBIX OpPraHU3MOB K TOW WJIM HMHOU
IIPUPOJHO- KIIMMATUYECKOU 30HE.

Idnekmpomacnumnaa npupooa ceema. CpeT. Pa3BuTuE NPENCTaBICHUN O
OpUpoAe CBeTa. OJNEKTPOMArHUTHOE wu3nydeHue. JlimHa BoaHbel. Yacrora
konebanui. [Ilkana 3;1eKTpOMarHUTHBIX BOJIH. y-JIyun, peHTT€HOBCKOE M3IIyUYeHUE,
yJIbTpadHOIETOBOE U3IYyUEHUE, BUIUMOE U3IyUeHUe, NH(PpaKpacHOE U3ITyYEHUE U
UX POJIb B MPUPOJE U )KU3HU YETIOBEKa.

Onmuueckue ceolicmea ceéema.J/IBorictBeHHass npuponaa ceta. MoTOH. 3aKOHBI

OTpaXXEHUsT U  TMpeJIOMJIEHUS  CBeTa. OTHOCHUTENBHBIM  TTOKa3aTellb
npenomiieHus. DakTopel, BIMSIOIIME Ha ITOKA3aTelb IPEIOMIICHUS: IPUPOJA
BEILIECTBA, TEMIIEpATypa, JUIMHA  BOJIHBI NaJaroIIEro U3ITyYEHHUS.

Pedpaxromerp. ucnepcusd, nudpakuus u unTephepeHus cBeTa.

Ceem u npucnocoﬁﬂermocmb K HeéMy IJHCUBbIX OP2AHU3IMOE. BnushHue cBera Ha
OpraHu3alnuvro JKHU3HCHHOTO IHUKJIa OpPraHu3MoOB. BI/IOpI/ITMBI. doToCHHTE3.



Knaccudukanus pactennii Ha CBETOMOOUBbBIC, TEHENOOUBBIE M TEHEBHIHOCIIUBBIE.
doroTponu3m. 3HAaYeHHE CBETa [JJIs OpPUEHTAllMM KUBBIX CYyIIECTB B
IPOCTPAHCTBE. BUOTIOMUHECIICHIIHSI M €€ POJIb B )KU3HH KUBOTHBIX.

Buympennaa snepzua makpockonuueckou cucmemol. TepMOAUHAMHUKA U €€
IIPOTHOCTUYECKOE  3HA4YeHHWE. BHYTpeHHssI DJHEPrus  TEPMOJMHAMHYECKOU
cucteMsbl. [lepBoe Hauano TepMmoanHamMuku. Temnonepegaya. TermonpoBOIHOCTD.
KonBekuusi: ectecTBEHHAs U NMPUHYIUTENbHAS. TEII0BOE U3TyUEHNUE.

Tennoseoe paenosecue. Temnepamypa.Btopoe Havalo TEPMOIUHAMHKH.
KonnuecTtBo TETUIOTHI. TennoeMKoCTb. TennoBoe pPaBHOBECHE.
TepMoaHAMUYECKUE CHUCTEMBl TpPEX THUIIOB: HW30JIMPOBAHHBIC, 3aKPBIThIE U
OTKpBIThIE. TeMmmeparypa, Kak @apaMeTp COCTOSHHS TEPMOJUHAMUYECKON
CHCTEMBI.

Temnepamypa u npucnocoﬁﬂelmocmb K Hell JHcUuBblx OP2AHU3IMOE.

TepMoperynsiuuss B KUBOW mnpupozae. Temmonpoaykuuss #  TEIIooTAaya.
MexaHn3MBl TEPMOPETYJISIIMNA KUBOTHBIX M pacTeHud. Temmeparypa Teina
yemoBeka W ee (Qusmonmornyeckas poinb. Kimaccudukanus KUBOTHBIX IO
TEMIIEPATYPHOMY  PEXHMMY Ha  TOMOMOTEpPMHBIE  NOMKWIOTEPMHBIE W
rereporepmubie. Kinaccudukanuss opraHu3MOB MO TEMIIEPATypPHOMY HHTEpBATY
oOUTaHUs: 3BPUTEPMHBIE M CTEHOTEpPMHBIE. AKKIMMaTu3anus. TemmneparypHbIi
PEKUM.

Cmpoenue monekyavl u ¢usuueckue ceoiicmea 600vl. CTPOCHUE MOJEKYJIbI
BoAbl. Boma kak pactBoputenb. @PU3MUECKUME CBOMCTBA BOJBI: aHOMAaJbHAs
TeMIeparypHas 3aBUCHUMOCTh IUIOTHOCTH BOJIbI; BBICOKOE TTOBEPXHOCTHOE
HATSDKEHUE BOJbI; AHOMAJbHO BBICOKME 3HAUYEHUs TEMIEpaTyp KUIICHUS U
IJIABJICHUS BOJIbL; BBICOKOE 3HAYEHUE TETNIOEMKOCTH BOBI.

3HavyeHue GU3NUECKUX CBONUCTB BOJIBI JJIsI IPUPO/IBI.

Inexkmpoaumuuecxkas ouccouuayus.OCHOBHBIC MMOJIOKECHUSI TEOpUH
anekTponuTudeckord auccoumanuu (TOJ]). DaeKTpOIUTBI U HEIJIEKTPOIUTHI.
Knaccudukanuss HOHOB MO pa3IMUYHBIM OCHOBAHUSM. MeXaHU3MbI AUCCOIUAIIUU
AJIEKTPOJIMTOB C pa3HbIM THIIOM XUMHUYECKOU CBsi3U. CTENEeHb JIEKTPOTUTHUECKOM
nucconnanuu. Conu, KUCIOThI M OCHOBaHMS B cBeTe TO/I.

Pacmeopumocms. pH, kaxk noxazamens cpedvl pacmeopa.PactBopuMocTh U ee
KOJIMYECTBEHHAs] XapaKTepucTuka — KOd(PQUIMEHT pacTBOpUMOCTU. MaccoBas
JI0JIs pACTBOPEHHOT'O BEILIECTBA B PACTBOPE.

Bona xak amdonur. [lonsitue pH pactBopa. 3nauenue pH B npuposae. 3naueHus
pH dusnonornueckux KuaKoCTel YeIoBeKa B HOPME.

Xumuueckue ceoiicmea 600vli. XUMHUUECKHE CBOWCTBAa BOABI. B3amMmopelicTBHE
BOJIBI C MeTajulaMu. B3aumopaeicTBue BOAbI € oOKcuaaMu. [ wuaparanus.
B3aumoneiictBue Bonbl ¢ coisimMu. ['maponus. Paznoxxenue Bopwl. [lonstue 006
ANIEKTpOIN3e U (HOTONHU3E.



Booa - abuomuueckuii ¢pakmop ¢ sncusznu pacmenuit.Ponr Bonpl B 6uocgepe:
KOJBIOETh JKM3HU, cpela OOWTaHUS, YYACTHUK OHOXUMUYECKUX TMIPOIECCOB,
YYaCTHUK CO3/1aHUsI OMOT€OIEHO30B, PEryJsiTOp KIMMara Ha Iutanere. ['maponus
OpPraHMYECKHUX BEUIECTB B JKMBBIX opranu3max. Kmaccuduxaius pacteHuid mo
OTHOIICHHIO K KOJMYECTBY BOABI B OKpYXarollel cpene: TUAATOPUTH,
ruaApoUTHI, TUTPO(UTHI, ME30(PUTHI, KCEPODUTHI.

Conenocms, kaxk abuomuyeckuui paxmop.Conu. Knaccudukamus coneil.
Hawubonee pacnpocTpaHeHHBIE KUCIBIE COJU, WX MpuMeHeHne. KeCTKOCTh BOJIBI.
Conu kak muHepanooOpasyromue BemectBa. Conu — abuoTudeckuil ¢akTop.
[Tpucnoco0IeHHOCTh PACTEHUH W KUBOTHBIX K Pa3IUYHOMY COJICBOMY PEXKHMY.
BnusiHue conu Ha OpraHvs3M 4eoBeKa.

Iouea, kax abuomuyeckuii paxkmop. llonsiTue o nMouBe M Kiaccupukaius MOYB.
[Ipouecc OYBOOOPA30BaHUS. Onaduueckue (bakTopsl cpenbl u
IPUCIOCOOJIEHHOCTh K HUM JKMBBIX OpraHM3MOB. 3HAUYE€HHUE MOYBBI B MPHUPOJE U
YKU3HU YE€JIOBEKa: Cpe/ia OOMTaHUS )KUBBIX OPraHU3MOB; SKOHOMHUYECKOE 3HAUCHHE,
o0nagaeT IUIOJOPOAMEM, OKa3bIBAET CYILIECTBEHHOE BIIMSAHME Ha COCTaB U
CBOMCTBa Bceil ruapocdepbl 3eMiu, SBISETCA TJIaBHBIM PETYISTOPOM COCTaBa
atMocdepsl 3eMiId, BaXKHEUIIUNA KOMIIOHEHT OuoreorieHo3a. L[BeT u nuarnoctuka
IIOYB.

Buomuueckue ¢axkmoper  oxpysycaroweii  cpedvi.buotuueckue  (HaKTOpHI.
buotnueckne  B3aMMOOTHOUIEHUS  MEXAY  OpPraHU3MaMu:  KOHKYPEHUUS,
XUIIHAYECTBO, CUMOMO3 (MyTyallu3M, KOMMEHCAIHM3M), Mapa3suTH3M (IKTO- U
sHonapa3uthl). [I[puMepsl OMOTHYECKUX B3aUMOOTHOIIICHUN B IPUPO/IE.

Hemoncmpayuu. Buneodpparmentet u  ¢dortorpaduu 1O TEMe: XapaKTEepHBIC
OMOTeOIIeHO3bI TTPUPOTHO-KIMMATHUECKUX 30H Poccuu; pa3Buthe mnpejacTaBieHU
0 TIPUPOJIE CBETa; OWOIIOMUHECIICHIIUS, TEIUIoNepeaadya W TEeTUIONPOBOIHOCTH;
OMOTHYECKHUE B3aUMOOTHOIICHUSI MEXIY OpTraHu3MaMu;

Kapter: nmpupogHo-xkimmmartnueckux 30H Poccuu, mousenHas kapra Poccun.

IToptpetsr: @. I'pumansau, X. TIroirenca, O. ®penensa, M. Ilnanka,
JIx.Makcenna, B.B. JlokyudaeBa. Illkana 3JIeKTpOMarHUTHbIX BOJH JIXk.
Makcpemia. OtpaxkeHue U TmpesoMieHue cBera. /[ucrepcum cBeta u OOpaTHBIN
OKCIIEPUMEHT 10 «CMEIICHUI0» MBEeTOB. SBieHne mudpaxiuu. Kupble win
repOapHble IK3EMIUISAPHI MPEICTaBUTENEH CBETONIOOMBBIX M TEHEBBIHOCIHMBBIX
pactenuii. PaGoTa mnpoTHMB CHJI BHEIIHEro JaBi€HUS 32 CUET pPACIIUPEHUS
raza. DJeKTpu3anus BoAbl. AHOMaJIbHAS TEMIIEPATYypHAsi 3aBUCUMOCTh IUIOTHOCTH
BoAbl. Hwucxomsammii NOTOK XOJIOZHOW M BOCXONAIIMM MOTOK  TEIUIOU
BOJIbl. BBICOKO€ TTOBEPXHOCTHOE HATSXKEHUE BOJBI. PacTBOPMMOCTH BEIIECTB B
HETIOJIIPHBIX W TOJSPHBIX pacTBopuTensax. [IpoBepka 3IeKTpONPOBOIHOCTH
pacTBOPOB DJIEKTPOJIMTOB M HeanekTponautoB. Omnpenenenue pH pactBopa
pPA3JIUYHBIX KUJIKOCTEH. B3anmomencTBue BOAbBI ¢ METAUIaMU. B3auMojencrBue
BOABl C OKcuaamu. ['miaponu3 cosiedd, 0Opa30BaHHBIX CUJIBLHBIM OCHOBaHUEM U



cnaboit KUCIOTOM M HAoOOpOT. PacTeHus pa3nMyHBIX TPYNI MO OTHOIICHHIO K
KOJIMYECTBY BOJIbI B OKpY KAroOIIel cpefie (3KUBbIC WU TepOapHbIe IK3EMIUISIPHI).

[Tepexon cpemneit coiu B KUCTYIO U HA000poT. [IpuroroBieHue xecTko BOJbI U
uccienoBanue ee coiicTB. [lomyueHnue ruapokcokapboHara mMenu (MajaaxuTa) U
MICCIIEIOBATh €r0 CBOMCTB.

Jlabopamopnvie onvimsi. 1.Habmiogenne wuHTEphEpPEHIIMOHHONW KapTHUHBI Ha
MbUIbHOU TuIeHKe. 2.HabOmronenune mudpakuuonHoit kaptunsl. 3. Habmonenue
pacmpocTpaHeHUsI BOJHBIX PACTBOPOB IO PACTEHUIO.

llpakmuuecxkasa paboma Ne 13. U3yueHue npucrocOOJEHHOCTH OPTraHU3MOB K
cpene oOuTaHwMs.

IIpakmuueckas paboma Ne 14. 3yueHnue BOJIHOBBIX CBOMCTB CBETA.
Ipakxmuueckas paboma Ne 15. VIzydenue nzo0pa)xeHus, 1aBaeMOTo JTUH30M.
Ipakxmuueckas paboma Ne 16. IamMepeHue y1enTbHON TEIJIOEMKOCTH BOJIBI.

llpakmuueckas paboma Nel7. N3yueHune >KECTKOW BOJABI U YCTPAaHEHHE €€
KECTKOCTH

llpakmuuecxkas paboma Ne 8. VccnenoBaHue cpeibl pacTBOpa COJIEM M coka
pacTEeHUM.

TemaTn4eckoe NJIAHUPOBAHUE C YKA3aHUEM KOJUYE€CTBA YaCOB, 0TBOAMMbIX
HA 0CBOEHHE KAK10M TeMbI.

8-9 kaace.
Neo | HammenoBanue | Kosmuect OcHoBHOE Jara
n/ pas3zena u TeM | BO 4acOB COAEPKaHUE
|
BBenenue 4 maHupye |haxTuueck
Mast ast
1 | BBenenue B | .MHOrorpaHHoCTb
€CTECTBO3HAHUE B3aMMOOTHOIIEHUM
YeJI0BEKA U
npupoabl. Posb
€CTECTBO3HAHUS B
MHPOBO33PEHUN




COBPEMEHHOTO
YeJIoBeKa.

Bnusinue npupoasl
Ha TBOPYECKOE
BJIOXHOBEHHE
JeATeNIed HCKYCCTBA
B €T0

pas3nuYHbIX cdepax.

EctecTBO3HAHUE
— €IMHCTBO HAYK
0 IPUPOJIE

JlnamexkTuka
€CTECTBO3HAHHUS
(Bce ecTeCTBEHHBIC
HAYKU SBIISIOTCS
pe3yNbTaTOM
nuddepeHnuanm
CUCTEMBI €JIMHBIX
NepBOHAYAIIbHBIX
3HaHWUM O IPUPOJIE,
1, HA00O0POT,
CUHTE3 €CTEC
TBEHHOHAYYHBIX
3HAaHUU

YaCTHBIX HayK B
CAUHYIO CHCTEMY
MHUPOBO33pPEHU).

Baxnenmue
TOHSITHS U
CTaHOBJICHHE
(bU3UKU, XUMUH U
OMOJIOTUH IO KYypCy
OCHOBHOM ILIKOJIBI

Kondepenuus no
TEME:
«EcTtecTBO3HaHME
— €IMHCTBO HayK
O IIPUPOJIEN

Brinenenue u
dbopmypoBaHUe
MO3HABaTEIbHBIX
LICJICH; TOMCK
HEO00XO0TUMOM
uHbOpMaIIHIO;

IpUMEHEHHE
METOJIOB
UH(OPMAITMOHHOTO
MIOKCKA, B TOM
YHCIIE C IOMOIIBIO
KOMITBIOTEPHBIX




CPEICTB;

CTPYKTYpPHUPOBaHHE
3HAHMI; OCO3HAHHOE
Y IPOU3BOJILHOE
IMOCTPOCHUE
pEUYEBOTO
BBICKA3bIBaHUS B
YCTHOU H
MMCbMEHHOMN
bopmax

EcTrecTBO3HAHME
M METObI
MO3HAHUS MHUPa

Hcropus
M3y4EeHUS
MIPUPOJIBI.
IIporpecc B
€CTECTBEHHBIX
HayKax H ero
BKJIaJl B pa3BUTHE
UUBUJIA3ALAN

Baxxueimue sTarmsl
pa3BUTUSA
€CTECTBECHHBIX HAYK;

Ponb nporpecca B
pa3sBUTHU
LUBWIN3ALIUH.

OMIUPUYECKHN
YPOBEHb HAYYHOT'O
IIO3HAHUS U €ro
COCTaBIIAOIINE:
HaOII0ICHUE,
DKCIEPUMEHT,
TMII0TE3A,
MOJEIUPOBAHUE.

MonenupoBanue,
T.C.
npeoOpa3oBaHue
00bEKTa MO3HAHUS
Y3 YyBCTBEHHOU
(bopMbI B MOJIEIIb,
TJIC BBIJCIICHBI
CYIIIECTBCHHBIE
XapaKTECPUCTHKHU
00BEKTa, U
npeobpa3oBaTh
MOJIEJIU C TEJIbIO
BBISIBJICHUS OOIINX
3aKOHOB.




6 | [IpakTuueckas DKCIIEpPUMEHT C
pabota coOJTr0ICHIEM
Nel «Omnupu TEXHUKH
YECKOE MO3HaHUE 0€30MacHOCTH,

B U3YUYECHHUU Ha0II0/1aTh 32 HUM,

€CTECTBO3HAHMUSI dbukcupoBaHue
pE3yIbTaTOB U
UHTEPIPETUPOBAHUE
ux;

7 | Ilpakmuueckas IToctpoenue
paboma MOJIENIA MOJIEKYJT
Ne2 ITocTtpoeHue OpraHU4YEeCKuX
MPOCTPAHCTBEHH COCJIMHEHUN U
BIX MOJIEIIeH yCTaH
HEOPTraHUYECKUX OBJIEHUE 3a
Y OpraHUYECKUX BHCUMOCTH UX
COEIMHECHUN B CBOWCTB OT
COMOCTaBJIEHUH C CTPOCHHUS Ha
MX CBOMCTBAMU. IIpUMEPE U30MEPOB

OyTaHa

8 | IIpakTuueckas [IpoBeneHue
pabota Ne3 IKCIIEPUMEHTA C
«Habmronenue 3a coOII0IeHuEM
TOPSIIIEN CBEYEH» TEXHUKHU

0e30macHOCTH,
HaOJII0/IEHUE 3a
HUM, OIICHUBAHUE
pe3yibTaTa

9 | IIpakTnueckas [IpoBencHue
pabora HKCIIEPUMEHTA C
Ned «Habmron COOIIOIEHUEM
€HHE 32 TEXHUKU
U3MEHEHUEM 0e30macHOCTH,
COCTOSIHUS JIbJIa» HAOJIIOICHHE 32 HUM,

OLICHUBAHUE
pe3yJibTaTta

10 | KontponbpHas Ananuz
pabota Nel o COOCTBEHHBIX
TEMeE: JOCTHKECHUU B
«EcTecTBO3HaHNE IMO3HAHUU
U METOJIbI €CTECTBO3HAHUS U

MCTOOOB €TI0




IIO3HAHUA MHUPaA»

MO3HaHUS. AHaIU3
pE3yIbTaTOB
KOHTPOJIBHOMN
paboThI U IyTEH
JIOCTUKEHUS
KEJIaeMOro YPOBHS
YCHEIIHOCTH.

000s10uKkH
3emuin:
Jurocgepa,
rujapocgepa,
armocgepa

10

11

Crpoenue 3eMiin.

Jlutocdepa.

BuyTtpennee
CTPOCHHE 3EMIIH U
XUMUYECKUH COCTaB
€€ yacrTeu.

CtpoeHue u cocTa
auTochephl U
NPUYHHHO-
CIICZICTBEHHBIE
CBSI3U MEXKIY
HapyIIEHHEM €€
CTPYKTYDHI U
PUPOIHBIMH
KaTaKIM3MaMU

CooTHecenune
OayIoB
3eMJICTPSICEHUS 10
[ITkane PuxTtepa u
€ro MoCJIeICTBUS

12

IIpakTrueckas
pabota Ne5
«3yuenune
KOJUJICKIIUH
TOPHBIX MOPOI»

[IpoBenenune
DKCIIEPUMEHTA C
COOJIIOIEHUEM
TEXHUKH
0e30macHOCTH,
HaOJIIOJIEHUE 3a
HHUM, OIICHUBAaHUE
pe3yJibTara

13

I'uapocdepa.
OxkeaHbl ¥ MOpS.

Cocras
ruapochepsl
U KPyrOBOPOT




BOJBI.

Buber mopei o
pa3IUYHBIM
MpU3HAKaM.

14

Bonsl okeanos u
MOpEH.

CocraB u CBOICTBa
OKEaHNYECKOU U
MOPCKOU BOJIBI.

Conepxanue
IIPUMECEU U
KOJIMYECTBECHHAs
XapaKTEPUCTUKA
COJICHOCTH BOJIbI —
MIPOMHUILIIE, - C
IIBETOM U
CBOMCTBaMH
MOPCKOW BOJIBI.

MupoBsie 3anachl 1
reorpapuyeckoe
MTOJIOKEHHE
MIPECHOMW BOJBI.

3aBUCHUMOCTD
MEXKTy MOPCKUMHU
TE€YECHUSIMH U THIIOM
KJIMMaTa.

[IprynHBI TPUIUBOB
U OTJIUBOB.

15

Bopp! cymu.

HazemHnlie u
MMO3E€MHBIC BOJIBI
CyIIu U
OTHOCHUTEIBbHOCTh
TaKOTO ACJICHUS Ha
MIPUMEPE POJTHUKOB,
rer3epoB U
MHHEPaJIbHBIX
HCTOYHHUKOB.

Knaccuduxarus
MUHEPaThHBIX
HUCTOYHHUKOB, U
UX 3HAYCHHE.

KapcTel u nx




XUMUYECKUE
AHTOHUMBI —
IIPOLIECCHI
oOpa3zoBaHuUs
CTAJIAKTUTOB H
CTaJIAaTMUTOB.

3aBHCHUMOCTbH
MEXKTY
AHOMAJILHBIMH
CBOMCTBaMH BOJIbI U
CYIIIECTBOBAaHUEM
’KHU3HHU Ha 3eMile, a
Taxxe hopmMu
pOBaHKMEM KJIMMaTa
Ha IIJIaHEeTeE.

16

Atmocdepa.
Ilorona.

CocraB atmocdepsl,
€€ YacTU U UX
3HAYCHUE B KU3HU
TUJTAHETHI.

[IprnuuHb
030HOBBIX JIBIP U
MMapHUKOBOTO

s dexTa u
MOCJICACTBUS
JTAHHBIX SIBICHHU.

17

AtmochepHoe

nasieHue. Berep.

BiaaxuocTh
BO3/yXa.

AtmochepHoe
JTaBJICHUE, IIUKIOHBI
Y QaHTHULIUKIIOHHI,
aTMoc(epHbIe
(GpOHTHI.

Cnoco0b1
U3MEPCHUS
aTMoc(hepHOro
TABJICHUS;

Knaccudukanus
BETpa U

OIIEHKa OMAaCHOCTH
U MOCJIEACTBUMN
CUJIBbHBIX BETPOB:
Tai(pyHOB,
yparasoB, CMEpUEi,




TOPHAI0, OOPHI.

Cuia BeTpa B
COOTBETCTBUHM CO
mkanoi bodopra.
Brnaxxnocts Bo3yxa
U €€ HOPMAaTHUBBL.

N3mepenue
BJIQYKHOCTD
aTMocQepsl ¢
TTOMOIIIHIO
TUTPOMETPOB U
TICHXPOMETPOB.
Bausiaue
BJIQYKHOCTH Ha
KJIUMaT U
CaMOYyBCTBHE
JTIOEH.

18 | ITpakTnueckas IIpoBenenue
pabota Ne6 HKCIIEPUMEHTA C
«3yuenue coOJroIcHuEM
napameTpoB TEXHUKU
COCTOSIHUS 0e30macHOCTH,
BO3/yXa B HaOJIFOCHHUE 3a
KaOHHETE)» HHUM, OIICHUBaHHE

pesynbTaTa

19 | KontponpHas Anann3
pabota No2 COOCTBEHHBIX
«Meramup. JIOCTUKECHUN B
O6omouku MO3HAHUU
3emuu: €CTECTBO3HAHUS U
nutocdepa, METOJIOB €T0
ruapocdepa, MO3HAHUS. AHaNU3
aTMocdepar pE3yNbTaTOB

KOHTPOJIBHOMN
paboThI U MyTen
JOCTHKEHHUS
’KEJIAeMOr0 YPOBHS
YCHENIHOCTH.
Maxkpomup.
Hayka 00

OKpYKaKIen




cpene.

buocdepa.

20 | [IpakTuyeckas [IpoBeneHue
pabora Ne 7 IKCIIEPUMEHTA C
«Pacrnio3HaBanue coOI0IeHuEM
OpPraHUYECKUX TEXHUKA
COETMHEHUI 0e30IMacCHOCTH,

HaOJII0/IEHUE 3a
HUM, OIICHBaHUE
pe3yibTaTa

21 | ITpakTnueckas IIpoBenenue
pabora Ne 8 HKCIIEPUMEHTA C
«3yueHue COOJTI0/IEHUEM
CTpOEHUs TEXHUKHU
pPacCTUTENIbHON U 0e30macHOCTH,
KUBOTHOM HaOJIIOICHUE 32
KIICTKID) HUM, OIICHUBaHUE

pesynbTaTa

22 | [IpakTnyeckas [IpoBeneHue
pabota Ne9 DKCIIEPUMEHTA C
«3yueHne COOII0IEHUEM
MUKPOCKOITUYECK TEXHUKU
Or0 CTPOCHHUS 0€30MacHOCTH,
JKUBOTHBIX HAOII0JICHUE 32 HUM,
TKaHE» OLICHUBAHUE

pe3yibTaTa

23 | [IpakTnueckas [IpoBenenune
pabora Ne 10. HKCIIEPUMEHTA C
Nzyuenue coOJroicHuEM
TTOBECHUS TEXHUKU
npoCTEeNUIINX 0e30MacHOCTH,
MPOCTEUIIUX MO HaOJII0CHUE 32
MHUKPOCKOIIOM B HUM, OLICHUBaHUE
3aBUCUMOCTH OT pesyibTaTa
XUMHUYECKOTO
COCTaBa BOJIHOU
Cpelbl.

24 | [IpakTuyeckas [IpoBoauTe
pabora Ne 11. HKCHEPUMEHT C
«3yueHune coOII0IeHuEM
B3aMMOCBSI3€H B TEXHUKU




HMCKYCCTBEHHOMU 0€301acHOCTH,

SKOCHCTEME — HaOJII01aTh 33 HUM,

aKBapuyme u buKcupoBaTh

COCTaBJICHHE pe3yNbTaThl U

Ternel TUTaHusD). WHTEPIPETUPOBATH
uxX.

25 | Cemunap Ha Haxoauts ¢
TEeMY: TTOMOIIIHIO
«IKOIOTHIECKUE pPa3TUYHBIX CPEJICTB,
po0JIeMbl BBIJICIISTh,
COBPEMECHHOCTH» C

Py

KTypHup

OBaTh

U TIPEJICTABIISATh B
BU/JIE TOTOBOTO
POTYKTa
(coolrmeHus u
Mpe3eHTAI1H )
HEOOXOTUMYIO
UH(OpMALHIO.
YcranaBiuBaTh
MIPUYUHHOCIICICTBE
HHBIC CBSI3H,
CTPOUTH
JIOTUYECKYIO TETTh
pacCyXIeHUU U
JTIOKa3aTeIbCTB.
B3anmopaeiicTBoBaTh
B IpyIIIE B
npoiecce
BBICTYTLICHUS.

26 | ITpakTnueckas [IpoBOIUTH
pabota Ne 12. AKCIIEPUMEHT,
N3yuenue dbukcupoBath
OBITOBBIX pe3yabTaThl U
OTXO/JIOB. WHTEPIPETUPOBATH
PazpaboTtka uXx.

HpOCKTd OueHnBaTh
pa3aenpHOTO
3HAaYCHUE

cbopa mycopa.

YTUIIH3AIUU U
nepepaboTKu




OBITOBBIX OTXOIOB.

27 | KontponpHas Ananu3
pabota Ne3 COOCTBEHHBIX
«IIpoucxoxaeHu JIOCTUKECHUN B
€ )KM3HH Ha MO3HAHUU
3emie. YpoBHU €CTECTBO3HAHUS U
OpraHu3aluu METOJIOB €r0
*Kn3HU. OCHOBBI MO3HaHUS. AHAIN3
HKOJIOTHH. pE3yIbTaTOB
DBOJIFOLIMOHHAS KOHTPOJIbHOM
TEOPUS» paboThI U MyTen
JOCTHKEHHUSI
’KEJIAaeMOro YpOBHS
YCHENIHOCTH.

AOuoTHYeCcKHe

daxkrTopsbl 1

NPUCIOCO0IeHH

0CTb K HUM

JKMBBIX

OPraHM3MOB.

28 | ITpakTuueckas [IpoBenenue
pabora Nel3 HKCIIEPUMEHTA C
«3yuenue coOJII0ICHUEM
MPUCIIOCOOJIEHHO TEXHUKHU
CTU OpTraHU3MOB 0€30MacHOCTH,

K cpelie HaOJII0IEHUE 3a
oOUTaHUS» HUM, OIICHUBAHUE
pe3yJibTata

29 | ITpakTnueckas IIpoBenenue
pabora Nel4 HKCIIEPUMEHTA C
«3yueHue COOJTI0/IEHUEM
BOJIHOBBIX TEXHUKU
CBOICTB CBETa» 0e30MacHOCTH,

HaOJII0ICHUE 32
HUM, OIICHUBaHUE
pe3yabpTara

30 | [IpakTuueckas IIpoBeneHue
pabora Nel5 JKCIIEPUMEHTA C
«3yuenue coOJTr0ICHIEM
n300pakeHus, TEXHUKH
JTaBaeMOTO 0e30IMacHOCTH,




JIUH30» HaOJII0ICHUE 32
HUM, OIICHUBaHUE
pe3yabTara

31 | Ilpaktuyeckas [IpoBenenue

paborta Nel6 DKCIIEPUMEHTA C

«13mepenue coOI0IeHuEM

YAEIbHOU TEXHUKHU

TEIJIOEMKOCTH 0e30macHOCTH,

BOJIBI» HaOJII0IEHUE 3a
HUM, OIICHUBaHUE
pe3yibTaTa

32 | Ilpaktuueckas IIpoBenenue

pabora Ne 17 HKCIIEPUMEHTA C

«3yuenue coOJroIcHuEM

KECTKOHN BOJBI U TEXHUKHU

YCTpaHEHHE €€ 0e30macHOCTH,

AKECTKOCTH HaOJMI0CHHUE 32
HUM, OIICHUBaHUE
pesynbTaTa

33 | IlpakTuyeckas IIpoBeneHue

pabora Nel8 DKCIIEPUMEHTA C

«HccnenoBanue COOJTI0/IeHnEM

Cpeabl pacTBOpa TEeXHUKU

COJIEH U COKa 0e30MacHOCTH,

pacTeHui» Ha0II0/IeHKE 32
HUM, OIICHBaHUE
pe3ynbTaTa

34 | IIpakTnyeckas [IpoBenenne

pabora Nel9 HKCIIEPUMEHTA C

«3yuenue coOJII0ICHUEM

COCTaBa MOYBbI» TEXHUKU
0e30IacHOCTH,

HaOJIIOIEHUE 3a
HHUM, OLIEHUBaHHUE
pe3yibTaTa
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