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PaGouas mporpamma mo BHEYPOUHOH JesTenbHOCTH «EcTecTBEHHBIE HAyKH B MPOdeccHmy s
oOydaromuxcs 9 KIaccoB COCTaBI€HAa B COOTBETCTBUH C TpeOOBaHUSAMH (perepasbHOTo
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOI'O OOILIero oO0pa3oBaHMs, aBTOPCKOM
nporpamMmbl ['abpuensia O.C. Paboune nporpammsbl. EctectBo3nanue. 10-11 kiaccel: yueGHO-
Metoauueckoe nocoodue / O.C.I'abpuens, C.A.Cnagkos. — M.: Ipoda, 2014.

I'ypeBuu, A. E. BBenenue B ecTecTBEeHHO-Hay4yHble IIpeaMeThl. EcTecTBO3HaHMUE. 5S—6 KilacChl.
PaGouas mporpamma k nunuu YMK A. E. I'ypeBuua, J[. A. Ucaesa, JI. C. IlonTak : yue6GHO-
Mertoaundeckoe mocodue / A. E. I'ypesuu, JI. A. Ucaes, JI. C. IToatak. — M.: [Ipoda, 2017

Pabouas npoepamma opuenmuposana na ucnonvszosanue ciedyiowe2o YMK:

I'ypeBuu A. E. BBeneHue B ecTeCTBEHHO-HAay4HbIC INMPEAMETHI: 5-6 kiacchl: ydeOHuMK/A. E.
I'ypesuy, . A. HUcaes, JI. C. [Toarak— M.: [Ipocda, 2019

EcrectBo3nanue. bazosrrit ypoBens. 10 ki. : yueOuuk/O. C, I'abpmansn, U. I'. Octpoymona, H. C
[Typmena, C. A. Cnaakos, B. U CuBornasos. - M.: Ipoda, 2019

]_Ie.l'lﬂMI/l HU3YUYCHHA HHTCIPUPOBAHHOTO KypcCa BHeypquoﬁ JACATCIBbHOCTHU «EcTecTBO3HAaHNE B
OKCIICPUMCHTAX» ABJISIFOTCS:

* CO3/1aHHME OCHOB LIEJIOCTHON HAy4YHON KapTUHBI MUPA;

* popmMHupoBaHUE MOHUMAHUS B3aUMOCBSI3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK; BIUSHUS
€CTECTBEHHBIX HAayK Ha OKPY’KAIOLIYIO0 Cpey, 3KOHOMUYECKYIO, TEXHOJIOTMYECKYIO, COLIMAIIBHYIO
U 3TUYECKYIO Cepbl ACSITEIbHOCTH YEJIOBEKA;

¢ CO3JaHHuC YCJ'IOBI/Iﬁ UL pa3BUTUSL HABLBIKOB yqeGHoﬁ, IIPOCKTHO — HCCHGHOB&TCHBCKOI\/‘I,
TBOp‘-IGCKOfI JACATCIIbHOCTH, MOTHBAallH O6y‘-IaIOH_[I/IXC$I K CaMOPAa3BUTHIO,

(hopMUpoBaHHE YMEHUHN aHAJIU3UPOBATh, OLIEHUBATh, IPOBEPSTH Ha JOCTOBEPHOCTh U 000011IaTh
Hay4YHYI0 HH()OPMALHUIO;

* TOJYYEHHWE HABBIKOB 0O€30macHOil paboOThl BOBpPEMsI HPOEKTHO — HCCIIENOBATEIILCKON |
HKCHEPUMEHTAIBHON 1€ TEIbHOCTH, IPU UCIIOJIb30BaHUH J1a00paTOPHOI0 0O0PYLOBAHMUS.

3agayaMu MHTEIPUPOBAHHOTO Kypca BHEYpouHOW JnesarenbHocTH  «EcTecTBO3HaHuMe B
9KCHEPUMEHTAX) SIBIISIOTCS:

- OCBOCHHME 3HAHHH O COBpeMeHHOﬁ eCTCCTBeHHOHay‘IHOﬁ KapTHUHC MHpa W MCTOHAX
CCTCCTBCHHBIX HAYK; 3HAKOMCTBO C HanOonee BaKHLIMU nacaMm H  JOCTHKCHUAMU
CCTCCTBO3HAHM:, OKA3aBIIMMHU OIIPCACIIAIOIICC BJIMAHNUC HAa HAIK ITPCACTABJICHHA O IIpPUPOAC, HA
Pa3sBUTHUEC TCXHUKU U TCXHOHOFHﬁ;

- OBJAJCHUEC YMCHHSMH HPUMEHITH TONy4YCHHbIC 3HAHMS JJIsI OOBSICHEHHS OKPYKAIOIIUX
SIBJICHUM, WCIIONB30BAHMSI W KPUTHUYECKON OIEHKM E€CTECTBCHHOHAYyYHOW WH(OpMAIUH, IS
OCO3HAHHOT'O ONpPE/IeICHNsI COOCTBEHHOM MO3UIIMY [0 OTHOILICHHUIO K 00CYK/IaeMbIM B OOIIECTBE
npobiemMaM HayKu;

- MNPUMCHCHUEC CCTCCTBCHHOHAYYHBIX 3HAHUH B HOBCGJIHGBHOI\/'I KU3HHU TJId obecneueHUs
0e30macHOCTH KU3HCACATCIIBHOCTH, OXPaHbl 3JOPOBbA, 3allIUThI oxpy;xaromeﬁ Cpeabl.

B coorBeTcTBHE C y‘-ICGHbIM IJIaHOM Ha BHCYPOYHYIO JACATCIIBHOCTHL HHTCIIJICKTYAJIbHOI'O
HanpasieHus: «kEctecTBeHHbIC HaykH B podeccun» oTBoauTes B 9 kinaccax o 34 1 (1 1 B Henento
u3 pacuéra 34 yueOHBIX HEJENb).

Pe3yabTaThbl 0CBOEHUSI Kypca BHEYPOUYHO AeSITeJIbHOCTH



Jannas nporpamma obecreyuBaeT GOPMUPOBAHUE YHUBEPCATBHBIX YUECOHBIX EHCTBUH, a TAaKKe

JOCTIKEHUE HEOOXOAMMBIX TPEAMETHBIX Pe3yIbTaTOB OCBOCHUS Kypca, 3alokeHHbIX B ®I'OC
00.

B pesynbrare Hm3ydeHHS JaHHOTO Kypca Yy OOYYarOIIUXCS JOJDKHBI OBITh C(HOPMHPOBAHBI
JUYHOCTHBIE, PETYIATHBHBIC, TTO3HABATEIbHBIE U KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
EeHACTBUSL.

IInanupyemMsble (JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIC) Pe3yJIbTAaThl OCBOEHHS Kypca
BHEYPOYHOIi 1eATeJIbHOCTH:

Jluunocmuvimu pesyibmamamu A6AAI0MCcA.:

6 ueHHocmHo-opueHmaquHHoﬁ cd)epe— BOCIIMTAaHUC YYBCTBA TIOpAOCTH 3a pOCCHﬁCKHe
CCTCCTBCHHBIC HAYKU;

8 mpyoosoii cghepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JalIbHEHUIEeH 0Opa3oBaTeIbHON U
npodeccruoHaIbHOM TPaeKTOpHUH;

B NO3HABAMENILHOU (KOCHUMUBHOU, UHMENIeKMYAalbHolU) cghepe — yMEHUE YIpPaBlsATh CBOEH
II03HABATEJIBbHON JEATEIbHOCTBIO.

MemanpedMemelMu pesyiomanmamu OC60EHUA npocpammsl N0 eCmeCcmeO3HARUIO ABIAIOMCA.

— OBJIaACHHUC YMCHUSMHU H HABBIKAMHU PAa3JIMYHBIX BHJOB MMO3HaBaTEIbHOM ACATCIIbHOCTH,
IIPUMCHCHUA OCHOBHBIX METOJ0B IIO3HAHUA (CI/ICTGMHO -I/IH(i)OpMaIII/IOHHI)II\/II aHalus,
MOI[CHI/IpOBaHI/IC) JAJIT U3YUYCHUS PAa3JIMYHBIX CTOPOH OKPYXKAOMICTO €CTCCTBCHHOTO MUPA,

— OBJIaJICHUE OCHOBHBIMH HWHTEIUICKTYyaJIbHBIMH OIEpanusaMu: (HopMyIrpoBaHUE THUIIOTE3,
aHaJu3 ® CHUHTE3, CpaBHEHHE, O0O0OIIEHHWEe, CHCTeMaTH3allls, BBIABICHHE MPUYUHHO-
CIICICTBCHHEIX CBS3CH, IIONCK aHAJIOIOB;

— (¢opMHUpOBaHHE YMEHHI T'€HEPUPOBATh UJICH U OTMPENEISATh CPEICTBA, HEOOXOAMUMBIC IS MX
peann3anmu;

— QopMupoBaHHE yYMEHHUU ONPENEISITh IeIW W 3aJadl JeATEeIbHOCTH, a TAaKKe BBIOMPATH
CpelCTBAa pealu3alliid ATHX Lelel M NPUMEHSTh Ha IMpakTuke; (GopMUpoBaHHE YMEHUUN
WCIIOJIb30BaTh PA3JIMYHBIC MCTOYHUKU JUISI TIOJNyYEHHUS €CTECTBEHHO-HAYYHOU WH(pOpMAauu H
MMOHUMAaHUsA

3aBHCHUMOCTH OT CO/IepKaHMs U (POpMBI TIPEACTABICHHON HHpOpMAIMY U LIeJel ajpecara.
IIpeomemnuvimu pe3yromamamu u3y4eHus ecmecmeo3HaHUsL:

Yuenux nayyumcsa:

- IEMOHCTPUPOBATH HA IIPUMEPAX POJIb €CTECTBO3HAHUS B Pa3BUTHH YEJI0BEUECKON IMBUIIN3ALUMY;

- BBIICJISITH NMEPCOHATBHBIA BKJIAJl BEJIMKUAX YUYCHBIX B COBPEMEHHOE COCTOSTHUE €CTECTBEHHBIX
HayK;

- TPaMOTHO TIPUMEHSITHh €CTECTBEHHO-HAYYHYK) TEPMHUHOJOTHIO TPH OIUCAHWH SBICHUHN
OKPYXAIOIIET0 MHPAa,

- 000CHOBAaHHO MPUMEHSTHh IPUOOPHI AJI U3MEPEHUS U HAOMIOICHHUS, UCTIONb3Ys ONUCAHUE UITU
MIPEITIOKEHHBINA ATOPUTM IKCIIEPUMEHTA C [EJIBI0 TIOMyYeHUS 3HAHUN 00 00BEKTE H3yUCHUS;

- BBUBJISITH XapaKTep SIBICHUA B OKpYyKalolled cpene, MOHMMATh CMbBICI HaOJI0aeMbIX
IIPOLIECCOB, OCHOBBIBAsICh HA €CTECTBEHHO-HAYYHOM 3HAHUU;



- HCIIOJIB30BATh JIA OIMMCAHUA XapaKTCpa IIPOTCKaHUA ITPOHCCCOB (I)I/I?)I/I‘ICCKI/Ie BCIIMYNHBI U
ACMOHCTPUPOBATH B3aUMOCBA3b MCKAY HUMMU,

- OCYHICCTBJIATH MOACIIMPOBAHUC IMPOTCKAHUA Ha6J'IIOILaeMI)IX mponeccoB € YUYCTOM TI'paHHUI]
NPUMCEHUMOCTH UCTIOJIB3YCMBIX Moz(eneﬁ;

- KPUTUYECKU OIICHUBATh, MHTEPIPETHPOBATh M OOCYXKAAaTh MH(DOPMAIHIO, COACPIKAIIYIOCS B
coobmenusax CMMU, pecypcax HHTepHETa, HAaydyHO-TIOMYJSPHBIX CTAThsIX C TOYKH 3pPEHUS
€CTEeCTBEHHO-HAYUYHON KOPPEKTHOCTH; JIeJIaTh BHIBO/IBI HA OCHOBE JINTEPATYPHBIX JTAHHBIX;

- NpPUHUMATh APTYMEHTHUPOBAaHHBIE PEIICHHS B OTHOUICHUM TPUMEHEHHUs pPa3zHOOOpa3HBIX
TEXHOJIOTUH B PO ECCHOHATILHON I€ATEILHOCTH U B OBITY;

- H3BJCKAThb H3 OIIMCaHHUs] MalllvH, HpI/I60p0B N TCEXHHUYCCKHX yCTpOfICTB H€O6XOI[I/IMI)IC
XAPAKTCPUCTHUKHU I KOPPECKTHOI'O UX UCIIOJIb30BAHM,

- OOBSICHATH MPUHIUIIBI, [TOJIO’KEHHBIE B OCHOBY paOOThI TPHOOPOB;

- OpPraHU30BbIBaTh CBOIO JIEATEIBHOCTb C YYETOM MPUHIIUIIOB YCTOMYMBOTO Pa3BUTHSI CHCTEMBbI
«IIpUpOJa—00IIeCTBO—YENIOBEK» (OCHOBBIBAsACh HA 3HAHUAX O Tpoleccax IepeHoca |
TpaHcQOopMaIK BELIECTB U YHEPTUil B SKOCUCTEME, PA3BUTHH U (YHKIIMOHUPOBAHUM OHochepsl;
O CTPYKType MOMYyJISILMU M BHJA, aJalTalUsAX OPraHU3MOB K cpejie OOMTaHMs, CBOMCTBax
9KOJIOTUYECKUX (PaKTOPOB; PYKOBOJCTBYSCH IPUHIMIIAMH PECYpcOCOepekeHust U Oe3011acHOro
MPUMEHEHHs MaTepUaJIOB U TEXHOJIOTHii; COXpaHss OMOJIOTHUECKoe pa3HooOpasue);

- 00OCHOBBIBATh MPAKTHUECKOE UCTIOIH30BAHUE BEUIECTB U UX PEAKIHUN B TMPOMBIIUICHHOCTH H B
OBITY; OOBACHATDH POJIb OMPE/ICTCHHBIX KJIACCOB BEIIECTB B 3arPsI3HEHUH OKpYXKaloLIeil cpebl;

- IeiCTBOBATh B paMKax MpaBWJI TEXHUKU 0€30MaCHOCTU U B COOTBETCTBUU C MHCTPYKIMAMH IO
MIPUMEHEHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUHU, OBITOBBIX AJIEKTPUUECKUX MPUOOPOB, CIIOKHBIX
MEXaHHU3MOB, [IOHUMAsi €CTECTBEHHO-HAYYHBIE OCHOBBI CO3aHUs IIPEANMCAHNM;

- (hopMHpOBaTh COOCTBEHHYIO CTPATETHIO 3/I0POBHECOEPETAONIEro (PAaBHOBECHOTO) MHUTAHUS C
y4ETOM OHOJIOTHYECKOH 1esIecO00Pa3HOCTH, POJIM BEUISCTB B IMHUTAHUH M KU3HEICATCIHLHOCTH
JKUBBIX OPraHu3MOB;

- OOBACHATHL MEXaHW3M BJIUSHUS HA JKUBEIC OpraHu3Mbl OJICKTPOMArHUTHBIX BOJH H
PAAUOAKTUBHOI'O HM3JIYYCHHA, a TaKKC I[eﬁCTBHSI AJIKOT0JII, HHUKOTHHA, HAPKOTHUYCCKUX,
MYTar€¢HHbIX, TCPATOI'CHHBLIX BEIICCTB HA 3I0POBHC OpraHU3Ma U 3apOAbIIICBOC PA3BUTUC,

- BBIOMpATh CTPATETHIO TIOBEJCHUS B OBITOBBIX M YPE3BBIYAMHBIX CUTYAIMSIX, OCHOBBIBASICh Ha
MOHMMAHWH BIIMSIHHUSI HA OPraHW3M 4YeJOBeKa (DU3MYECKHX, XUMHUYECKHMX M OHOJOTHYECKHX
(hakTopoB;

- OCO3HAHHO JIEHCTBOBATh B CUTYAllMH BBHIOOPA MPOAYKTA WM YCIYTH, IPUMEHSISI €CTECTBEHHO-
Hay4HbIE€ KOMIIETCHIIUH.

Yuenux noyvyum 603MOINCHOCNb HAYYUMDbCAL:

- BBIIOJIHATh CAMOCTOSITEIIBHBIE OJKCIEPUMEHTBI, PACKPBIBAIOIIME IIOHMMAaHHE OCHOBHBIX
€CTECTBEHHO-HAyUHBIX TOHATMA M 3aKOHOB, coOJIoAas mpaBuia Oe30macHOM paboThI;
MPEICTABIATh MOJYYCHHBIE PE3YAbTaThl B TAONWYHOM, rpaduyeckoid WM TEKCTOBOU (opme;
JleJ1aTh BBIBOJBI HA OCHOBE ITOYYCHHBIX U JIUTEPATYPHBIX TaHHBIX;

- OCYLIECTBISATh CAMOCTOSATENIbHBIA y4eOHBI NPOEKT WM HUCCIeOBaHHE B 00JIaCTH
€CTECTBO3HAHMS, BKIIOUYANOIINNM ONpPENEICHUE TEMBbI, IOCTAHOBKY LEIW MU 3aJa4, BBIABUKCHUE
TUIOTE3Bl U IyTEH €€ AKCIEPUMEHTAIbHOW NPOBEPKH, NTPOBEIECHUE HKCIIEPUMEHTA, AaHAIU3 €0
PE3yJIbTAaTOB C YYETOM MOTPEUIHOCTH U3MEpPEHusi, (OPMyYIHpOBaHUE BBHIBOJIOB U IPE/ICTABICHHE
TOTOBOTO MH()OPMAITMOHHOT'O IPOAYKTA;



- 00CyX/1aTh CYIIECTBYIOLIUE JOKaJIbHBIE W PErMOHAJbHBIE MPOOJIEMBl (IKOIOTHYECKHE,
SHEPreTUYECKHUE, CHIPBEBBIE U T.1.);

- 000CHOBEIBAThH B AUCKYCCHH BO3MOKHBIC ITYTU HMX PCHICHHA, OCHOBBIBAACb Ha €CTCCTBCHHO-
HAaYYHBIX 3HAHUAX;

- HaXOJMTh B3aMMOCBSI3U MEX]y CTPYKTYpOU U (DYHKIMEH, IPUIMHON U CIEICTBUEM, TEOPUCH U
(dakTtamMu npu aHanu3e NPOOJIEMHBIX CUTyallMd M OOOCHOBAHMM INPHHHMAEMbIX PEIICHUH Ha
OCHOBE ECTECTBEHHO-HAYYHBIX 3HAHMI; IOKa3blBaThb B3aUMOCBS3b MEXAy o00iacTaMu
€CTECTBCHHBIX HayK.

Conep:xxaHue Kypca BHEYPOUHOM 1eSITeJIbHOCTH
Beenenue (4 4)

Beenenue B ecrectBo3Hanue. [Ipupoma-cpena oOMTaHUS W HWCTOYHHMK IKU3HH YEJIOBEKA.
B3auMooTHOIIEHUsT YenoBeKa U IPUPOAbI, UX AuanekTuka. [Ipupona — UCTOUHUK TBOPUYECKOTO
BJIOXHOBEHMUS JIEATENIC UCKYCCTBA.

EctecTtBO3HAHHE — CAMHCTBO HAYK O IIpUPOAC. MaTepI/m n (I)OpMLI €€ CYyHICCTBOBAaHUA.
,HI/IaJ'IeKTI/IKa ecTecTBO3HaHNI. OCHOBHBIE ATAIbI €ro pa3sBUTHA. Ilonsrue o €CTCCTBO3HAHHUHU, KaK
CUCTCMC HAYYHBIX 3HAHUI O npupone.

Hemoncmpayuu. BuneodpparmMenTsl (HONSA  CENBCKOXO3SIMCTBEHHBIX  YTOAMN, Kapbephbl s
TOOBIYM YTJISI K PYIBI, METAJUTYprudecKkue KOMOMHATHI, Ta30- U HeTenpoBoasl, hiaotwiuu, [IC,
TOI n ADC, nocineacTBUs 3e€MJIETPSACEHUN W I[yHaMH, HCYE3HYBIINWE BHJbl PAaCTEHUN U
KUBOTHBIX); PENPOYKIIMN KapTUH BEJIMKUX XYJOKHUKOB C Mei3axaMu U APYrUMU OOBEKTaMU
npupoasl (Ilumkuna, JleBurana, AiiBazoBckoro, KOoHa u 1p.); My3bIKaJbHBIE (ParMEHTHI,
MOCBSAIICHHBIE siBIeHUsAM npupoabl (YalikoBckuii, Cen-Canc, beTxoBeH u mp.).

[TopTpeThl y4YeHBIX-€CTECTBOMCIBITATEICH, BHUICO(PArMEHThI IO HCTOPUHM BO3HUKHOBEHHUS H
pa3BuTHUs HU3UKH, XUMUU U OMOJIOTHH

EcrtecTBO3HAHHMeE U MeTObI MO3HAHUS MUPa (6 1)
B3aumoceazv mesxncoy naykoit u mexnonozuamu

Hcmopusa uzyuenus npupoowl. Ilpocpecc 6 ecmecmeenHvix HAyKax u €20 6KNA0 6 pa3sumue
yusunuzayuu. Memoovl nayuno2o No3HaAHUs U uUX cocmaegiawue: HabaoeHue, uMepenue,
9KCHepUMeHm, MOOeIUuposanue, 2unomesd, 6vi6od, nocmpoerue meopuu. PopMbl MO3HAHUS:
Hay4yHOe W HeHaydHoe. J[Ba ypOBHS Hay4HOrO IIO3HAHUS: SMIMPUYECKUN (4yBCTBEHHBIH,
OMBITHBIN) W TEOPETHUECKUH (pallMOHANIBbHBIN). MozjenupoBaHue Ha TEOPETHUUYECKOM YpPOBHE
MO3HAHUSA W THUNBl Mojesel (WaeanbHas, aHAJIOrMs, MaTemaTthdeckas). Poib MBICIEHHOTrO
9KCIIEPUMEHTA U MAaTEMATUYECKOTO MOJEIUPOBAHUS B CTAHOBJIECHUHN U PA3BUTUHU €CTECTBEHHBIX
HayK. PyHOaMeHmanvHvle NOHAMUS eCMeCmE03HAHUSL.

A3eik ecmecmeo3nanua. buonocua. buonorndeckas CUCTEMaTUKA U €€ BaKHEHIIUE TAKCOHBI.
bunomuHnanbHas HoMeHknarypa. [lonarue Bunma. CucremaTHka >XKMBOTHBIX. IToHsTHE MOpPOXBIL.
Cucrematuka pacrenuil. Ilonstue copra. buonoruueckass HOMEHKIaTypa — OCHOBa
po¢eccCHOHaIbHON NesaTeabHOCTUH. Xumus. TpuBHaIbHBIE Ha3BaHUs. PanronaneHas
HOMeHKIaTtypa. MexxayHapoanas HomeHkiarypa MFOTTAK.

XUMUYECKUE 3JIEMEHThl W MPOUCXOXkJAeHue ux Ha3BaHuil. Kiaccugukanus HeopraHMYeCcKHX
BEIIECTB  (OKCHIBI, KHUCJIOTBHI, OCHOBAaHMS, COJM) M TPUHIMIBI 00pa3oBaHHs MX
Ha3BaHui. @usuxka. Enunuisl uaMepeHus puzndyeckux BeaudyuH Ha Pycu. Exaunuiibl usmepenus
(Gu3NYecKUX BEJIMYUMH B HEKOTOPBIX JAPYrHMX CTpaHax. MexayHapoJgHas CHUCTEMa €IMHMIL
u3Mmepenust ¢usnueckux BenmuuyuH — CU. OcHOBHBIE M TPOU3BOJHBIE €IUHUIBI HW3MEPEHUs
¢usnueckux senuunH CH.



Ecmecmeennonayunvie nonamus, 3aKoHbl u meopuu. ECTECTBEHHOHAyYHbIC IIOHATHS.
KoHkpeTHble M aOCTpaKkTHBIE €CTECTBEHHOHAYYHbBIE TIIOHATUS. 3aKOHBl €CTECTBO3HAHMS.
EcrectBeHHOHayuHble Teopuu. OmnucaTenbHble TEOPUU U OOBSICHUTENBHBIE  TEOPHUU.
[Ipornosupyromas poib €eCTECTBEHHOHAYYHbBIX TEOPHUH.

Ecmecmeennonayunaa kapmuna mupa. KapTunsl Mupa: penuruosHasi, ObITOBas,
XynoxxecTBeHHas. Ecmemceennonayunas xapmuna mupa (EHKM). Osomomss EHKM u ee
JTaIlbl: ApUCTOTEJIEBCKAN, HBIOTOHOBCKHI, SMHIITEMHOBCKas: peBOronus. [IpuHIUIIBI MO3HAHUSA
B €CTECTBO3HAHUU: COOTBETCTBHUS, JONOJIHUTEIBHOCTH, IPUYMHHOCTH, CHMMETPUHU.

Mupwt, 6 Komopvix Mol Hcugem. llpumepovl cucmemamusayuu u HA2AAOHO20 NPEOCMABIeHUs.
HAY4YHO20 3HAHUA: NPOCMPAHCMBEHHO-8PEMEHHble XAPAKMEPUCTMUKY (HAHOMUD U MUKPOMUD,
Maxkpomup, mecamup). I'paHULIbI MUPOB U YCJIOBHOCTb 3TUX I'paHull. Poib HayuHbIx 0ocmudicenuti
8 C030aHuU HOBbIX mexHono2ull. Jeontoyus mexnorozutl. [TpuGopsl NS U3y4eHHUS MHUPOB, HX
9BOJIIOLIMSI OT CBETOBOro MHMKpockomna P.I'yka 1o ckaHupyOLIEro TyHHEIBHOIO MHUKPOCKOIIA
(CTM) u atoMHo-cuioBoro mukpockomna (ACM). MosekynsapHoe pacro3HaBaHHE U €T0 POJib B
MIpUPOJIE U KU3HU uesoBeka. KoMmbrotepsl Oyayuiero.

Jlemoncmpayuu. Iloptpersl  yueHbix- ectectBoucnbiTatenedt (I'.I'amunes, J[.Menneneena,
I".'Mennens, H. beketoBa, M. @apanes), pa3nndnble MaTepuaibHble pusnueckue (31eKTpodopHas
MalliHa — MOJEIb MOJHMH, KPUCTAUNIMYECKUE PELIETKH Pa3JIUYHBIX THUIIOB), OMOJIOIMYECKHE
(MyJISDKH LIBETOB, OPTaHOB TeJa YeloBeka), reorpapuueckue (rinodyc, kapra, TeJurypuil),

XUMHUYECKHE (I1apoCTEepP>KHEBbIE U 00BEMHBIE MOJIEIN MOJIEKYJ pa3INyuHbIX BeulecTs). Craiiibl ¢
MoJiesIMU cTpoeHust atoma Tomcona u Pesepdopaa.

OTHOCUTENTBHOCTh TIOHSTHS ITYCTOTHI. PaznuuHble QU3MYECKUE, XUMHUECKUE U OMOIOTUICCKUE
mozaenu. Iloptpetst Apuctorens, K.JIunnes, Y. JlapBuna; BuaeodparMeHTh ¢ TaKCOHAMH B
0OTaHUKE W 300JI0TUU U TPUMEPHl CUCTEMATHKHU OTIEIBHBIX PACTCHHI W KUBOTHBIX. Tabnuiia,
ciaitn umu Buneodparment «Homenknatypa MFOTTAKy; TabauIisl niiu ciaipl ¢ aHUMAIMSIMU 110
o0IIMM TIpUHIIUIIAM 00pa30BaHUs Ha3BaHUM BaKHEUITNX KJIACCOB HEOPTraHUYECKHUX COCJIMHCHUN
— OKCHJIOB, KUCJIOT, OCHOBAaHHUS, COJICH, - U UX KIIacCU(UKALIUU.

IMoptpetst Oma, Kynona, Hetorona, DiiHmTeiiHa 1 ap.; TaOIUIBI OCHOBHBIX U MPOMU3BOJIHBIX
eanaun CU; nuHamMuueckue BuaeodparMeHTsl, WUTFOCTPUPYIOILIUE BaKHEHIIINE TOHATUS (PU3UKU
MIPUMEHUTETBHO K TeME YpOoKa; a1 uiu BuaeopparmMent «CTapopycckue eIMHUIB U3MEPEHHS
HEKOTOpBIX (u3mueckux BenuyuH». TalOmumsl U BUACO(PArMeHThbl, WILIIOCTPUPYIOIINE
Ba)KHEHIINE MOHATHUSA, 3aKOHBI M TEOPUU €CTECTBEHHOHAYYHBIX JUCLHIUIMH 110 KypCY OCHOBHOM
uIKoJibl. BuneogparMeHTs! U clialiibl IO SBOJIIOLIUKA MUKPOCKOIIOB.

Jlabopamophvie onvimsi. 1. TlocTpoeHHEe pPaBHOCTOPOHHMX TPEYrOJBHUKOB M3 CIUYEK Ha
IUIOCKOCTH U B IpocTpaHcTBe. 2. WMirocTpanus npuHIMIA cOOTBETCTBUA. 3. MojenupoBaHue
npuHOMNAa paboThl CKaHUpPYMOLEro MHUKpockoma. 4. Jloka3aTenbCTBO OCIKOBOM MPUPOJIBI
(hepMeHTOB.

Ilpakmuueckas paboma Nel. IMuMprdecKoe MO3HAHUE B U3YUCHUH €CTECTBO3HAHUA.

Ilpaxmuueckas paboma Ne2. IlocTpoeHue NPOCTPAHCTBEHHBIX MoOJIeJIe HEOpraHWYeCKHX U
OPraHNYEeCKUX COCIMHEHUH B COMOCTABJICHUU C UX CBOMCTBAMHU.

Ilpakmuueckas paboma Ne3. HabnroneHnue 3a ropsieid cBeuoi

Ipaxmuueckas paboma Ne4. HabmoieHue 3a I3MEHEHUEM TeMIIepaTyphl JIba U €r0 COCTOSTHUEM
MpY HarpeBaHuU

3.000:10ukn 3emun: autochepa, rugpochepa, armochepa (10 )



Cmpoenue 3emau. Jlumocgepa. Buytpennee cTpoeHue 3eMiid U €€ XUMHUYECKUU
coctaB. CtpoeHue u cocraB autochepsl. MuHepaasl U TOpHbIE TIopobl. Pyasl. JlutocdepHbie
uThl. 3emueTpsicenus. [llkana Puxtepa. MTHTeHCMBHOCTH 3emiieTpsiceHuid. [lynamu.

T'uopocghepa. Okeanwvt u mopsa. CoctaB ruapocdepsl. MupoBoit okean. Mops. Hetunuuneie
Mopsa: CapraccoBo, Kacnmiickoe u Apanbckoe. Tema Mops B NIpPOU3BENEHUSX MHPOBOU
XYI0KECTBEHHON KYJIbTYPBHI.

Boowt okearnoe u mopeii. XuMu4ecKuii COCTaB MOPCKOM M OKeaHn4YecKoil Boawl. [Ipomuie. Jlen
B okeaHe. ['pennannus. Antapkruga. JIBuxenue Boa MupoBoro okeana. [IpuiauBbl U OTIUBBL.
Mopckue Teyenus. Tunsl kimMara.

Boowl cywu. Bonpl cymm u ux knaccudukanus. Pogauku. I'eiizepsl. MunepanbHbie BOIBI U UX
KIaccu(UKaIus. [Ipobnema mpecHoit Bombel. O3epo baiikan. KapcrtoBble sBIeHUS H
00pa3oBaHWE CTAJAKTHUTOB W CTAJarMHTOB. AHOMAaJbHBIE CBOWCTBA BOJIbI M WX 3HAYCHUE B

MpUpPO/IE.

Ammocgepa.  Ilozooa. Atmochepa u ee coctaB. BeprukampbHOoe — cTpoeHHE
atMocdepsl: Tpomnocdepa, ctparochepa, Mme3ochepa, Tepmochepa, s3k3ochepa. CocraB Bo3ayxa.
O30HOBBIE AbIpI M TapHUKOBBIN 3ddext. Iloroga u kmumar. Ammocgheprnoe oOaenenue.
Bemep. Atmocdepnoe nasnenue. Kecconnas u BeicoTHas 00ne3HU. [[UKITOHBI 1 aHTUIIUKIIOHBI.
AtMocdepHbie hpoHTHl. BeTpa u ux BUIIBI: IIKBaJ, CMEPY, aHTUIIAccaT, raccat, opus, GeH, 6opa,
CUPOKKO, MYCCOHBI, TalipyHBI, yparanbl, CMEp4H, TOPHAIO.

[Ikana bogopra.

Bnasxcnocmps 6030yxa. BnaxhHocts Bozayxa. [lcuxpomerp u I'urpomerp. Touka pocsl. O6iaka,
ux opMmel u pazMepsl. Tyman. Ocaaku 1 ux Tumsl. Pagyra.

Hemoncmpayuu.  OOpa3upl pya, MUHEPAJIOB M TOPHBIX MOPOJ, (hru3nyecKast KapTa Moyrylmapui,
aTJIachl.

1. KapTtel: Mopckux TeueHuil, puzndeckue kaptol Mupa u Poccuiickoit deneparum.

Bugneodpparmentsl u gortorpaduu mo Teme ypoka: CTpOEHHE 3eMIIH, 3eMJICTPSICEHUs, IIyHaAMH,
pasnuyYHble OKeaHbl U MOps, aiicOepru, MOpcKHe TEUYeHHsI, POJHUKH, reisepsl, o3epo baiikan,
KapCTOBbIE SBJICHUS (CTaJaKTUTBl M CTaJlarMUTHI), aTMoc(epa U €€ cocTaB, LMKIOHBI U
AQHTULMKIIOHBI, BUJIBI BETPOB, TYMaH, pajyra, OCaJIKil pa3JIMYHbIX TUIIOB. PenpoayKuuu KapTuH
- W. AiiBazoBckuil «/leBsrblil Bany», W. JleButan «beper Cpenuzemuoro mopsi», M. [lumkun «Ha
oepery mopsi», JI. Jlaropao «Mope», A. PsutoB «Ha romxybom mpocrope»; ¢parMeHTbHI
My3bIKaJIbHBIX NpousBeneHuit - H. Pumckuii-Kopcakos «Caakxo», K. Jlebroccu «Mope», M.
PaBens «Jloaka B okeane» u3 cOopHuka «3epkanay, I1. YalikoBckuii «Jlebequnoe o3epo», M.
Mycoprckuii  «CHerypouka». [IpeBpamieHuss HepacTBOPUMBIX KapOOHATOB KaJlbLiMsl U MarHus
(cpenHHMX cojieil) B pacTBOPUMBIC THAPOKApOOHATHI (KUCIIBIE COJM) W OOpaTHO — MPHYMHA
o0pa3oBaHUs CTAJaKTUTOB U CTaJIarMMTOB. MojenrnpoBanue napHukoBoro 3ggekra. [Ipudopsr:
JUIs U3MepeHus atMochepHoro aaBieHHs (OapoMeTphl), JJII M3MEPEHHUS BIAKHOCTH BO3JyXa
(rurpomeTpsr).

Jlabopamophvie onvimol. 1.MI3ydeHue coctaBa rpanuTa. 2. MoaenupoBaHue BRICOKOM TNIOTHOCTH
BO/IbI MepTBOoro mops. 3. Pacmmpenue Boabl IpyU HarpeBaHUU.

Ilpakmuueckas paboma Ne 5. 3yueHnue KOIEKIIUU TOPHBIX TTOPOJ]
Ilpakmuueckas paboma Ne 6. I3ydeHnue napaMeTpOB COCTOSIHUS BO3/lyXa B KAOMHETE.

4. Makpomup. Hayka 00 oxkpyxarueii cpeae. buocgepa. (8 1)



)I(u&'Hb, RPU3HAKU JHCU6020 U UX OMHOCUMETIbBHOCMDb. OCHOBHBIE CBOMCTBA >KHBOI'O
opraHusma: CIUHCTBO XUMHUYECCKOI'O cocCTana, oOMeH BCIICCTB,
CaMOBOCITPOM3BCICHUC, HaCJICACTBCHHOCTD, NU3MCHYHNBOCTD, pa3sBUTHC n POCT,
PasapakumMocCThb, AUCKPETHOCTH U LICJIOCTHOCTh, SHCPro3aBUCUMOCTE.

KuBble cucTembl, Kak CaMOYIPAaBISIONIIMECS, CaMOPETYIHPYIOIIUECS, CAMOOPTaHU3YIOIIUECS
cuctembl. Tpu Hauana TepmMoauHaMuku. [loHSATHE SHTPOMUU.

IIpoucxoocoenue scusnu na 3emne. OCHOBHBIC I'MIIOTE3bI IPOUCXOXKACHHS KU3HU Ha 3emiie:
KpealoHU3M, THUIIOTE3a CaMOIIPOM3BOJIBHOTO 3apOKACHUS KU3HU W3 HEKHBOTO, KOHIICTIIIHS
OuoreHesa, ruroTe3a MaHCIEPMHH.

['unoTe3a MpoUCXOXKACHUS >KU3HU IMyTeM OMOXMMHUYECKOW 3Boitonuu (rumoresa OnapuHa—
Xonpeiina). Jluckyccus 0 BO3MOKHOCTH CYILIECTBOBAHHS BHE3EMHBIX [IMBUIIM3AIMHA.

Xumuueckuii cocmae knemku. XUMUYECKasi OpraHu3alys KJIETKM HA aTOMHOM — 2JIEMEHTHOM,
- ypoBHe. MakpodsiaeMeHTbl. MUKpO3IeMeHThl. MONEKYASIpPHBI YPOBEHb XHMHUYECKON
OpraHu3aIuu KJICTKU (MOJIEKYJISIPHBIA COCTaB KJeTku). Heopranmdeckne COCIMHEHHS KICTKH.
Bona u ee ponbs. Munepainbhbie cosid. Opranuueckue BeUeCTBa KIETKH.

Ypoenu opzanuzayuu yncuznu. Knetounslii ypoBeHb OpraHU3AIMK KU3HUA HA 3emiie. TKaHEeBbIi
ypoBeHb. THIIbI TKaHEeH KUBOTHBIX (3MHUTENUANIbHAS, COeAMHUTEIbHAS, MbIIIEYHAs, HEpBHAsA) U
pactenuii  (oOpasoBarenbHas, TOKpOBHAas, OCHOBHas ¥  mpoBojsmas). OpraHHbIN
ypoBeHb. OpraHu3MeHHbI ypoBeHb. [lomynsMOHHO-BUAOBON ypOBEHb. bHOreoneHoTHYeCKui
ypoBeHb. brorieHos. buocgepHslii ypoBeHb.

Ilpoxkapuomul u 3ykapuomst. [IpokaproThl ¥ dyKapuoThl. bakTepun n MX KIIACCUPHUKAIHS: 10
(dhopme (6aMIUTBI, KOKKH, CITUPUILTBI, BUOPUOHBI), 10 THITY TUTaHUS (CalpO(HTHI, Tapa3uThl), IO
OTHOIIEHUIO K Kuciaopoay (a’poOwl, aHa’poOwl). OcoOEHHOCTH CTpOeHHsI OakTepuili u
WX JKU3HENEesATENbHOCTH. Poib OakTepuu B MpHUpoOIe U KU3HU YenoBeka. [{luanobakrepun (cuHe-
3eJIeHbIE BOJOPOCIIN) M OCOOCHHOCTH UX CTPOCHHS U )KU3HEIEATEILHOCTH. Poib 1imanobakTepuit
B nipupojie. CTpoeHue KIETKU 3YKapHOTOB.

Knemounaa meopua. Ilpocmeiimue. Bupycel. Knetounas Teopus U €€ IOJOXKECHUS.
[Ipocreiimue: XryTUKOBBIE, PECHUYHBIE, aMeOOUAHbIC. 3HAYEHHUE MPOCTEUIINX B MPUPOAE U
KU3HM YesioBeka. Bupycel. CTpoeHne U 0COOCHHOCTH KU3HEACSITEIIbHOCTH BUPYCOB. BupycHbie
3a0oneBanus 4denmoBeka. BUY wu CIIU. T'pubwl. Poas rpuboB B mpupoje W B XO3SHCTBE
YeJIoBeKa.

Hlonamue o6uonozuueckoit ’eéontouuu. Ieonwyuonnas meopus. llonarue OUOTOTHYCCKON
3BONIOLUU. JTUTENBHOCTh, HEOOPATUMBIN XapaKTep, HAMPABICHHOCTh HBOMIONUU. OCHOBHBIE
HanpaBJIeHUs 3BOJOIMU. bruonornueckuii mporpecc. bruosorndyeckuii perpecc. AHTPONOreHe3 1
€ro dTallbl.

[Ipennoceuiku  co3pganug  3BoOUMOHHOM Teopuu Y.JlapBunHa. Jlormyeckass CTpyKTypa
JapBUHU3Ma (M30BITOYHASI MHTEHCUBHOCTh Pa3MHOXKEHUS, 00pbOa 3a CyLIeCTBOBAHUE U €€ BUJIbI,
ecTecTBeHHbIN 0TOO0p).CHHTEeTHYECKasl TeOopHs 3BoToUU. Mukpos3Bomtonus. BugoobpasoBanue
(reorpadmyeckoe U KoJOrHUecKoe).MakposBomonus.  JIBHXKYIIME CHJIBl  JBOJIIOLUU:
MYTallMOHHBINA TPOLIECC, MOMYISIIIMOHHBIE BOJHBI, M30JSA1Us. DOpPMBI €CTECTBEHHOIO OTOOpa:
CTaOMIM3UPYIOIINHN, IBUKYIIMNA, TU3PYTITUBHBIN.

COGP&MéHHble Memoonl nO@OGp.ﬂC‘aHu}l ycmoﬁlmeocmu 6uoze0ueno3oe U UCKYCCmEEHHbIX
IKocucmem

[lonsitue  skocucrembl. buoton.  buouenos. buoceoyenos, cmpykmypa U  OCHO8bI
@ynxyuonuposanus. OTinuus OMOreoIeHo3a OT dKocucteMbl. HectaOunmpHbIE W CTAOWIBHBIC
3KocUcTeMbl. buozeoxumuueckue nomoku. Kpyeosopomul eewgecmsa. Ilpunyunvl ycmouyugocmu
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ouoeceoyenoszos. Hayunvie ocno6vl co30amusi u NOO0OePIHCAHUS UCKYCCMBEHHBIX IKOCUCTEM.
Ilpousz600cmeo pacmumenvHol U HCUBOMHOBOOUECKOU NPOOYKYUU. NPoOIeMbl KOIUYeCmsd U
Kayecmea. KnacmepHulii n00X00 KAk cnocob 60CCMAHOGIEHUS OUOLEOXUMULECKUX NOMOKO8 6
UCKYCCMBEHHBIX IKOCUCTEMAX. AHMUOUOMUKY, necmuyuobl, CIMUMYJIAMOPbL pOcma, yO0oOpeHus u
ux npupoonvie ananoau. Ilpobrema ycmouuusocmu 20pOOCKUX IKOCUCTEM.

Iuwesvie yenu. Ikonocua. Ikonozuueckue pakmopel.  TUTIONOTHUS KUBBIX OPraHU3MOB
9KOCHCTEMBI: IIPOTYLICHTHI, KOHCYMEHTHI, PEAYLIECHTBI (canpoduTs).
ABtotpodsl. T'eteporpodnl. IloHsiTHE 0 TUIMIEBBIX (TPOPUUECKUX) MLEMAX OHUOTEOIeHO3a.
[Mumesas uenb. /[Ba OCHOBHBIX THUIA TPOPUUYECKUX IeNeil — MmacTOUIIHbIE (LIeTH BbIEaHus) U
JeTpUTHBIE (1lenu paznoxenus). Ilumesas ceTb. DKonoruyeckue MUPaMHUIbl (YUCICHHOCTH,
ouomaccel, sHeprun). [Ipasmio 10 %. [Tonstre 06 3xomoruu. OCHOBHBIC MPOOIEMBI IKOJIOTHH.
Dkonoruyeckue (HpakTopsl: abUOTUYECKHE, OMOTUYECKUE, AaHTPOTIOT €HHbIE.

IKxonozuueckue np06fleMbl COBpeéMEHHOCMU

buocdepa u ee rpanunpl. Konnenmwms sBomoruu 6mocdepst B. M.Bepnaackoro. Hoocdepa.
Texnochepa. OcCHOBHBIE TOAXO/bI B YU€HUH 0 Onochepe: sHepreTHueCcKuil, OMore0OXMMUIEeCKUH,
MH(pOPMAIITMOHHBIH, MIPOCTPAHCTBEHHO-BPEMEHHOM, HoocepHbIl. buocghepa: amanwvl
Gopmuposanus u cyenapuu paszgumus. AKmyanbHble dKOI02UYecKUe Npodiemvl: 2100aIbHble,
PpecUOoHaNbHble,  IOKANbHble, UX NPUYUHbL U Cleocmeus. DKonocuueckue npoodiemvl
9Hepeemu4eckou ompaciu. Anvmepuamuenas suepeemuxa. Payuonanvhoe ucnonvzoganue
9Hepeuu u IHepeocoepediceHue. IHepeemuyeckas bezonacHocmn. TpaHCHAYUOHATbHBLE NPOEKMbL
6 obnacmu dHepeemuxu.Memoovl usyyeHus COCMOSAHUS OKpydcalouell cpeovl. HsmeHneHus
OKpyJicaloujeli cpeovl, KaK CMumyn Ol pa36Umus HAYYHbIX UCCIe008AHULl U MEXHOLOSUL.
Ecmecmeenno-nayunvlie nooxoovl K peuleHuro 9Ko102UYecKux npoodnem, npupoodocbepezaroujue
mexHonozuu. Mexcoynapoonvie u poccutickue npocpammol peulenust IKOL02UYeCKUX npooiem u ux
agppexmusrocmo.

Ilpobnemovl omx0006 u 3azpaznenus oKpyHcaroujeil cpeost

Ilpobnema ysenuuenusi Koauuecmea o0mxo008. bvimosevie, KOMMYHAIbHbIE, NPOMbIULIEHHbIE
omxo0bl. CogpemeHHble MexHoI02UU cOopa, XpaHeHus, nepepabomxky u Ymuiu3ayuu omxooos.
Iloox00bl Kk coxkpaweHuro omxo008, 6e30mxo0Hvle mexnonocuu. McmouHuku 3aepsa3HeHUs.
oKpyoscaloujeli cpeovl. Ilepcnekmuenvie mMexHor02UU JUKBUOAYUU NOCTeOCMBUL 3a2PA3HEeHUs
oKpydcaroujeti cpedwvl. Pexynvmusayus nousvt u 600uwix pecypcos. Cucmemvl 80000UUCTKU.
MedswcoynapooHvie npocpammvl no 00pawjeHuro ¢ omxo0amu U COKpaujeHuro 8030eucmeus Ha
OKpYHCAroOuyIo cpedy, ux 3¢pexmusHocme.

B3zaumoceazv cocmoanun okpyicarouieil cpeosl u 300p06bs 4e106eKa

Hecpaoayus oxpyorcarowen cpedwvl. Ilpocpammel MOHUMOPUH2A KAYeCMBA OKpYicaroueli cpeobl.
3azcpsasznenue 86030VuHOLL, 800HOU cpedbl, NOUEbL, NPUUUHBL U clledcmsus. [IIymoeoe 3azps3nenue.
Onexmpomaenumnoe gozoeticmsue. I/[K. Yemouuusocmv opeanusma u cpedvt K cmpeccoguim
8030eticmeusam. 3abonesanus, CA3AHHbIE CO CHUNCEHUeM Kauecmeda OKpyxcarowell cpeobi.
Hnousuodyanvuvle ocobeHnocmu opeanusma npu 8030eticmsuu paxmopos okpyxcaroujeli cpeobi.
CoepemeHHble MEXHONO2UU COKPAUeHUS He2AMUBHO20 8030eliCmBUs (axKmopos oKpyicarowell
cpeovl. Hayunvie ocnosbl npoexmuposanusi 300posoti cpedvl 0OUMAHUL.

Jemoncmpayuu. BuneodparmenTsl u ¢ororpaduu mo Teme: Mpolecchl THUEHUs, OpokeHue,
MPOIECChl TUCCUMWIIALINY; TIPEICTABUTEIN MPOKAPUOT M JYKApUOT; OCOOEHHOCTH CTPOCHHS
BUPYCOB, NMPEACTABUTENH IAPCTBA TPUOOB, SIKOJIOTMYECKHUE CUCTEMBI, IPUMEPHI MUILIEBHIX LIETICH.
PactBopenne B Boae xJopoBomopoAa (AMCCOLMAIMS COJNSIHOW KHUCJIOTBHI), pPacTBOPEHUE
KpPHUCTAJJIOB MEPMaHraHaTa Kajlus WK MEIHOTO Kylmopoca B BOJE, UCHIapeHUe BOJbI, AUPy3ust
Maxy4ux BELIECTB (0JE€KOJIOHA) C TOPSILEH JaMIOYKY HAaKaJMBaHUs, HCIIAPEHUE KaIlJld CIIUpTa C
¢bunpTpoBaNbHON Oymaru unu canderku. Penpoaykiuuu KapTHH BETUKUX XYTOKHUKOB Ha TEMY
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00XKECTBEHHOT'O TMPOUCXOXKICHUS KU3HU; PA3IUYHBIX NPUPOAHBIX IKOCHCTEM. Tabnuibl U
TIaKkaThl: «XUMHUYECKUH COCTAB KIETKUY, «IBOJIIOIMOHHOE JIPEBO PACTEHUNY, « IBOJIIOIIMOHHOE
JPEBO >KUBOTHBIX», «IBOJIIOIMOHHOE IPEBO MpUMaToB U denoBekay. lloprperst A.M. Onapuna
u JIx. b. Xonaeitna, T.IlIBanna, [I.1. UBanosckoro u 3. [xennepa, A.Tencnu, B. Cykauena,
9. T'ekkens, B.U.Bepnaackoro, Y./lapuna. Ilnakatel © MyJsskd OpraHOB U CUCTEM OPraHOB
pacTeHHMiA, 4YeI0OBEKa 1 )KUBOTHBIX. [leMoHcTparus nporecca poTocuHTesa.

Jlabopamopnwvie onvimwui. 1. CBoiictBa OenkoB. CBoiicTBa TIIOKO3bl. (CBOWCTBA caxapo3bl.
CaoiicTBa Kpaxmarna.

Ilpakmuueckas paboma Ne 7. Pacnio3HaBaHWE OPraHUYECKUX COCTMHEHUI
Ilpakmuueckas paboma Ne 8. I3yuenue paCTUTEIILHON U )KUBOTHOW KJICTKH
Ipaxmuueckas paboma Ne 9. VI3ydeHrne MUKPOCKOITMUECKOTO CTPOSHUS KUBOTHBIX TKaHEH

Ilpaxmuueckas paboma Ne 10. H3yuenue nosedenuss npocmetiux npocmeuuux noo
MUKPOCKONOM 8 3A8UCUMOCTIU OM XUMUYECKO20 COCMABA 800HOU CPebl.

Ilpaxmuueckas paboma Ne 11. H3yuenue 63aumocesnseli 8 UCKYCCMBEHHOU dKocucmeme —
akeapuyme u cocmaeienue yenew numaHusl.

Ilpakmuueckas paboma Ne 12. 3yuenue ObITOBBIX OTXOA0B. Pazpabomka npoexma pazoenvHozo
cbopa mycopa.

5. AdbuoTuyeckue paKTOpPbI U MPUCTOCOOTEHHOCTh K HUM >KHBBIX OPraHu3MoB (6 4)
Ocooennocmu knumama Poccuu. 30na apkmuueckux nycmviio, MyHOp U

J1ecomyHop. Kmumar  Poccun. [IpuponHo-knuMatudyeckue  30Hbl  Poccun:
apKTHUYECKHUX IyCTbIHb, TYHJP, JIECOTYHAP, TalilH, CMEIIAHHBIX U IIUPOKOJIUCTBEHHBIX JIECOB,
JIECOCTEIHAs, CTEIEH, TOIYyCThIHb, TyCTHIHb.

PazHooOpasue M NPHUCTIOCOOJIICHHOCTh JKUBBIX OpPraHU3MOB K TOW WJIM HWHOM NPUPOIHO-
KJIMMaTUYECKOH 30HE.

dnexmpomaznumnasa npupoda ceema. CBeT. Pa3zBuTue mnpencTaBiIeHU O NPUPOAE CBETA.
DnekTpoMarauTHoe uinydenue. Jlnmmnaa Bonbl. YacTora kKonebanmii. [1Ikana 3eKTpoMarHuTHBIX
BOJIH. y-JIyuH, peHTreHOBCKOE U3ITy4YeHUE, YAbTPa(duoIeTOBOE H3IyYeHUE, BUIUMOE H3IIydYeHHE,
nH(ppakpacHoe U3TyUeHHE U UX POJIb B IPUPOJIE U KU3HU YETIOBEKa.

Onmuueckue ceolicmea ceema. JIBolicTBeHHas npupojia cBera. GOTOH. 3aKOHBI OTPAXKEHUS U
npesioMyeHus: cBeta. OTHOCUTENIBHBIM MOKa3aTenb mMpenoMieHus. DakTophl, BIUSAIONIME HA
MOKa3aTeNib IPEJIOMJICHUS: TPUPOJA BEIIECTBA, TEMIlEpaTypa, JUIMHA BOJHBI TAJarOIIETO
u3nydenus. Pedpaxromerp. [ducnepcus, nudpaxnust 1 MHTEpPEpeHINS CBETA.

Ceem u npucnocobnenHocmov K HeMy HCUBHIX OP2aHU3MO06. BivsHUE cBETa Ha OPTaHU3ALMIO
KU3HEHHOTO IIMKJIA OpraHm3MoB. buopurmer. @otocunrtes. Kiaccudukanms pacteHuii Ha
CBETOIIOOUBBIE, TEHEN00MBbIE U TCHEBBIHOCIIUBBIC. doTroTponusm. 3HaueHue
CBETa Il OPHUEHTALMM XUBBIX CYLIECTB B IPOCTPAHCTBE. DHOIIOMUHECLEHLIMS U €€ pOJib B
JKU3HU J)KUBOTHBIX.

Buympennss snepzus makpockonuyeckou cucmemsl. TepMOIMHAMUKA U €€ IIPOTHOCTUYECKOE
3Ha4YeHWE. BHYTpeHHss1 JHEprus TEpMOAMHAMHUYECKOW  cucTeMmbl. IlepBoe  Hawano
TepMoauHamMuku. Termonepenada. TemmonpoBogHocTh.  KoOHBEKLMS: €CTECTBEHHas U
MIPUHYNATENbHAA. TEeII0oBoe U3ITyYeHHE.

Tennoeoe pagnosecue. Temnepamypa. Bropoe Hauano TepMoIuHaMUKU. KolndyecTBO TEIIOTHI.
Temnoemkocts. TemnoBoe paBHOBecue. TepMOAMHAMMYECKHE CHCTEMbl TpEX  THUIIOB:
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H30JIMPOBAHHBIC, 3aKPLITBIC KW  OTKPLITHIC. TeMnepaTypa, KaK IapaMeTp COCTOAHUA
TepMOI[I/IHaMH‘{eCKOfl CHCTCMBI.

Temnepamypa u npucnocod1eHHOCHb K HEll HCUBHIX OP2AHUIMOB.

Tepmoperymsiuuss B kuBOoM mnpupoge. Temnonpoaykuus M TeIulooTnada. MeXaHU3Mbl
TEPMOPETYJISILIUH JKUBOTHBIX M pacTeHuil. TemmepaTypa Tena uenoBeka U ee (hu3noIorndeckas
pOJIb. Knaccuduxanus KUBOTHBIX 1o TEMIIEPaTyPHOMY pEXUMY Ha
rOMOHOTEPMHBIE  MOMKUIOTEPMHBIE M retepoTepMHble. Kiaccudukanus oOpraHusMoB
[0 TeMIepaTypHOMY MHTEpBaJly OOMTAaHUS: 3BPUTEPMHBIE U CTEHOTEPMHBbIC. AKKIMMATH3ALUS.
TeMmepaTypHbIid pexXUM.

Cmpoenue monekynot u pusuueckue ceoiicmea 600vl. CTpoeHue MoJekyibl Bojbl. Boga kak
pactBoputesib. (PU3NYECKHE CBOICTBA BOJABL: aHOMalbHAasi TEMIIEpaTypHas 3aBUCHUMOCTH
TJIOTHOCTH BOJBI; BHICOKOE TIOBEPXHOCTHOE HATSHKEHHE BOJIbI; aHOMAJIbHO BBICOKHE 3HAYCHUS
TEMIIEpaTyp KUIEHUS U TUIABJICHUS BOJbI; BHICOKOE 3HAUYE€HUE TEIJIOEMKOCTH BOJIBI.

3HavyeHne (PU3NIECKUX CBOMCTB BOJIBI JUISl TIPUPOJIBI.

Inekmporumuueckan oOuccoyuayuna. OCHOBHBIE TOJIOKEHUS TEOPUHU BJIECKTPOIUTUUYECKOM
muccoranuu (TO1). DnekTponuTsl U HeAneKTpoiauThl. Kitaccugukaus HOHOB MO pa3IUYHBIM
OCHOBaHUSIM. MeXaHH3MbI JUCCOIHAIIUU SJICKTPOJIMTOB C Pa3HBIM THUIIOM XHWMHUYECKOW CBS3H.
Crenens 3eKTponuTHYECKOM nuccouuannu. Conm, KUCA0Thl U OcHOBaHus B cBeTe TO/I.

Pacmeopumocmos. pH, kak nokazameinw cpedst pacmeopa. PacTBOPUMOCTD U €€ KOJTUYECTBEHHAS
XapaKTepUCTHKa — Kod(PUIIMEeHT pacTBOpUMOCTH. MaccoBasi 10Jsl paCTBOPEHHOTO BEIIECTBA B
pacTBope.

Bona xak amdomnur. I[lonstue pH pacrBopa. 3nauenue pH B mpupome. 3Hauenuss pH
(hM3HOTOTMYECKHX )KUKOCTEH YeIoBeKa B HOpME.

Xumuueckue ceoiicmea 600bi. XWUMHUUECKHE CBOWCTBAa BOABL. B3amMmomelcTBHEe BOOBI C
MeTauiamu. B3auMojelictBue Bojbl ¢ okcuaaMu. ['uaparaius. BzanmoaeiicTBre BoJibl C COJISIMHU.
IMuaponus. Paznoxenue Bojabl. [lonsiTre 00 anexTponuse u poromse.

Booa - abuomuueckuit ghakmop 6 scuznu pacmenuii. Poib Boabl B Onocepe: KoJbIOeNb KU3HH,
cpena oOuTaHUs, YYaCTHUK OMOXMMHUYECKHUX IPOLIECCOB, YUACTHHUK CO3/IaHUS OUOTEOLIEHO30B,
perynarop KiuMmaTa Ha IUlaHeTe. [ MApONu3 OpraHMYecKHX BEIIECTB B JKUBBIX OpraHU3Max.
Knaccudukamnuss pacteHnii 1Mo OTHOILIEHUIO K KOJHMYECTBY BOJABI B OKPYXKAIOIIEH cCpelne:
ruAaTOPUTHL, TUAPODUTHI, TUTPODHUTHI, ME30(UTHI, KCEPOPHUTHI.

Conenocms, kak aouomuueckuit @axmop. Conu. Knaccudukanus coneir. Haubonee
pacrpocTpaHeHHbIe KHCIble coiM, ux mnpuMeHeHue. JKectkocts Boxel. Comm  Kak
MuHepanooOpasyromue BemectBa. Comu — abuotnueckuii ¢axrtop. I[IpucrnocobieHHOCTD
pacTeHMH 1 )KUBOTHBIX K PA3IMYHOMY COJICBOMY PEXUMY. BinsHue comy Ha OpraHu3M 4esioBeKa.

Ilousa, kak abuomuueckuii ¢pakmop. llonstue o mousBe U kiaccudukamus mous. [Iporecc
no4yBooOpazoBanus. Onaduyeckue (aKTOpbl Cpeabl M MPHUCTOCOOJICHHOCTh K HUM JKHUBBIX
OpraHu3MOB. 3HAauY€HHE IMOYBHI B NPHUPOJE M KHU3HU 4YEIOBEKa: cpela OOWTaHUS >KUBBIX
OpPTaHW3MOB; DKOHOMHYECKOE 3HA4YeHHE, 00JalaeT IUIOJOPOJHEM, OKAa3bIBAET CYIIECTBEHHOE
BJIMSIHME HA COCTaB M CBOWCTBA Bcell ruapocdepsl 3eMiH, SBISETCS TIAaBHBIM DPETYISTOPOM
cocTtaBa aTMocdepsl 3eMJIM, BaXXKHEHUIIINI KOMIIOHEHT OuoreorieHos3a. [[Bet u AuarsocTrka moys.

buomuueckue ¢haxkmopot okpyxycarowgeir  cpeowt. buotnueckue ¢aktopsl. buornueckue
B3aMMOOTHOIICHUSI MEX]Iy OpraHU3MaMu: KOHKYPEHIIUS, XUIHUYECTBO, CUMONO03 (MyTyalln3M,
KOMMEHCAIU3M), Mapasutu3Mm  (3KTOo- ©  HHAomapasutbl). [lpumepsl  OHOTHYECKHX
B3aMMOOTHOLIEHUI B IPUPOJIE.



Jemoncmpayuu. Buneodpparmentsl u ¢dotorpaduu mo Teme: XapaKTepHbIE OHOr€OLEHO3BI
IPUPOJHO-KJIMMAaTUYECKUX 30H Poccuu; pas3BuUTHE TPEACTaBICHUM O NPHUPOJE CBETA;
OMOJIOMUHECIEHIIMS;, TeIuionepeaadya U TerIONPOBOAHOCTh; OMOTUYECKUE B3aMMOOTHOIICHUS
MEX1y OpraHU3Mamu;

Kaprsl: npupoano-kimMarnueckux 30H Poccun, nousenHas kapra Poccnn.

[Toptpetsr: @. I'pumanbau, X. I'todirenca, O. ®penens, M. Ilnanka, J[x.Makcsemia, B.B.
HokyuaeBa. Illkana snextpomarHuTHeIX BosH J[x. MaxkcBemia. OTpakeHue U IpenoMIIeHHUE
cBera. Jlucmepcun cBeta U OOpaTHBIM JKCHEPUMEHT IO «CMEIICHHIO» LBETOB. SIBiIeHUE
muppakiuu.  JKuBble wiM repOapHble AIK3EMIUISIPHl  MPEACTaBUTEICH CBETONIOOMBBIX U
TEHEBBIHOCIIMBBIX pacTeHuil. PaboTa MpoOTHMB CUJI BHEIIHETO JAaBJICHHS 332 CYET PACUIMPEHUs
raza. OJeKTpuzanus BOJAbl. AHOMaJIbHAs TEMIEpaTypHas 3aBHUCHUMOCTh IJIOTHOCTA BOJIBI.
Hucxonsiimumii TOTOK XOJOJHOM U BOCXOJSILIMHN MOTOK TEIION BOAbL. BhICOKOE MOBEPXHOCTHOE
HATSDKEHUE BOJBI. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX M TOJSIPHBIX PACTBOPUTEIISX.
[IpoBepka 31eKTpOIPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB U HEINEKTPoauToB. Onpenenenne pH
pacTBOpa pa3IMYHbBIX )KUAKOCTEW. B3anmoneicTBre BOJIbI C MeTalIaMu. B3auMoaencTBue BOabl
¢ okcuaamu. ['maponus comeil, 00pa30BaHHBIX CHIBHBIM OCHOBAHHEM M CJIa00W KUCIOTOW H
Hao00poT. PacTeHust pa3au4HBIX TPYII MO OTHOIIEHUIO K KOJIMYECTBY BOJIBI B OKpYXKaromen
cpene (>KuBbIe WU TepOapHbIe SK3EMILIAPHI).

[lepexon cpemneii conu B KUCITYIO U HA000poT. [IpuroroBienne »KeCTKOM BOJbI M HCCIICAOBAHNE
ee cBorcTB. [lomydyeHue rumpokcokapObonara Menu (MajgaxuTa) U UCCIIEIOBATh €ro CBOMCTB.

Jlabopamophvie onvimsi. 1.Habmonenue nHTEphEPEHIIMOHHON KapTUHBI HA MBUILHON TJICHKE.
2.Ha6monenue nudpakunoHHoN kapTuHbl. 3. HabnroaeHue pacipocTpaHeHus: BOAHBIX pAaCTBOPOB
10 PACTEHHUIO.

Ipakmuyeckas paboma Ne 13. H3yuenue npucriocoOJIEHHOCTH OPraHU3MOB K Cpeie OOUTaHUSI.
Ilpakmuueckas paboma Ne 14. VI3ydeHne BOJTHOBBIX CBOWCTB CBETA.

Ilpakmuueckas paboma Ne 15. I3ydueHune n300pakeHus, JaBa€MOI0 JUH30M.

Ipaxmuueckas paboma Ne 16. I3mMepeHne yaenbsHOU TEIIOEMKOCTH BOIBL.

Ilpakmuueckas paboma Nel7. 3ydeHue K€CTKOM BOJIBI M YCTPAaHEHUE €€ KECTKOCTH
Ilpakmuueckas paboma Ne 18. ViccnenoBanue cpeabl pacTBOpa CoJiel U COKa PaCTCHHIM.

Ilpakmuueckas paboma Ne 19. VI3ydeHue coctaBa mo4ys

Ha3zeanue memul Konuuecmeo |konuuecmeo | Konuuecmeo
uacoe KOHMPOJIbHBIX | 1A00paAmMopHbIX
paoom u
npakmuueckux
paoom
Beegenue 4
EcTtecTBO3HAHME ¥ METO/IBI MO3HAHUS MUpa |6 1 4
O600uku 3emim: aurocepa, ruapocdepa, |10 1 2
aTMmocdepa
Maxkpomup. Hayka 00 okpy:xkawuieii cpene. |8 1 6
buocdepa.




AOuornveckue (paxTopbl u |6 7
NPUCIIOCO0JIEHHOCT K HHM  JKHBBIX
OPraHM3MOB.

HTroro 34 4 19

TeMaTnyeckoe NMJIAHNPOBAHUE C YKA3aHHEM KOJMYECTBA 4YaCOB, OTBOAUMbBIX HA OCBOCHHUE
KaK10H TeMBI.

9 kJacc.

Ne | HaumenoBaHue KosnudectBo | OcHOBHOE cofiepiKaHue Jata
1/ | pa3zgena v Tem 9acoB

| BBenenue 4 IaHup |pakTudeck
yemas  |ast

1 BBenenue B|1 MHororpaHHocTb
€CTECTBO3HAHHE B3aMMOOTHOILIEHUM YeJIOBEKa U
[IPUPOJBL. Ponp
€CTECTBO3HAHUS B
MHPOBO33PEHUU COBPEMEHHOTO
yeJIoBeKa.

Bnusinue IPUPOJIBI Ha
TBOpYECKOE BIOXHOBCHHE
AedTeNeii MCKycCTBa B €ro
pa3nuuHbIX cdepax.

2 | EctrectBoznanme —| 1 JlnanekTuka  eCTECTBO3HAHUS
€IMHCTBO HAayK O (Bce  ecTecTBEHHBIE  HAyKH
npupoze SIBIISTFOTCS pe3yabTaToM
muddepeHanuu CUCTEMBI
eIMHBIX NIepBOHAYATBHBIX
3HaHUK O  IpUpoje, U,
Hao0opoT,

CHHTE3 eCTECTBEHHOHAYYHBIX
3HaHUIl 4YacTHBIX HayK B
eINHYIO cucTeMy
MHUPOBO33PEHUS).

Baxueiiniue MOHATHUSI "
CTaHOBJICHUE (DU3UKH, XUMHUH U
OMOJIOTUU TIO0 KypCy OCHOBHOM
IIKOJIBI
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3 - | Kondepenmus o Boinenenue 51

4 TeMe: dhopmynupoBaHue
«EcTecTBO3HAHHE — [MO3HABATEJBHBIX LEIEH; TOUCK
€ANHCTBO HAyK O Heo0xoIMMoi nH(pOpMaIIHIO;
MIPUPOIL»

MIPUMEHEHHE METO0B
WH()OPMAIIMOHHOTO TIOWCKA, B
TOM  4YHUCJI€ C  [OMOIIbIO
KOMITBIOTEPHBIX CPE/ICTB;
CTPYKTYpUpPOBaHUE 3HAHUU;
OCO3HAHHOE U MPOU3BOJIHHOE
MIOCTPOCHHE pedeBoro
BBICKA3bIBAaHUS B YCTHOU U
MUCBbMEHHOM (hopmax

Il | EcrectTBo3HAaHue U
MeETObl MO3HAHUSA
Mupa

5} Uctopus wu3yueHus Baxwnelimue stanbl pa3BUTHA
npupoabl. Ilporpecc €CTECTBEHHBIX HayK;

B €CTECTBEHHBIX

HAYKAX H 10 BKIIa B Ponp mporpecca B pasButuun

pasBHTHE LMBHJIA3AIUH.

LHABUIN3ANUU OMIOUpUYECKUI YPOBEHb
HAay4HOT'O TIO3HAHHMSI M  €ro
COCTaBIsIfOIIME: HAONIO/IEHNE,
SKCIIEPUMEHT, TUTIOTE3a,
MOJIETUPOBAHUE.
MonenupoBaHue, T.C.
npeoOpa3oBaHue o0BbeKTa
MO3HAHUS M3  UYyBCTBEHHOU
dbopMbl B MoOAeNnb, TIe
BbIJICJICHBI CYILIECTBEHHBIE
XapaKTepUCTUKH O0OBeKTa, U
mpeoOpa3oBaTh ~ MOAEIH  C
LETBI0  BBIIBICHUS  OOIIMX
3aKOHOB.

6 [IpakTrueckas DKCHEpUMEHT € COOIIIOJIEHUEM
pabota TEXHUKH 0€30MacHOCTH,
Nel «DOmnupuueckoe HaO0JII01aTh 3a HHM,
MMO3HAHKE B U3YUYCHUU (UKCUpOBaHHUE PE3YIHTATOB U
€CTECTBO3HAHUS» WHTEPIPETUPOBAHUE UX;

7 Ilpaxmuueckas [TocTpoeHne Monenu MOJIEKYII
paboma OpPraHMYECKUX COEIUHEHUN u
No2. TloctpoeHue YCTaHOBJIEHHE 3aBHCHUMOCTH UX
MIPOCTPAHCTBEHHBIX CBOMCTB OT CTpOEHHUS Ha
Mozenei puMepe U30MEPOB OyTaHa
HEOPTraHUYECKUX U
OpraHUYECKUX




COEIMHEHNN B
COIIOCTABJIEHUH C UX

CBOWCTBaMH.

8 [IpakTueckas 1 [IpoBenenue skcrnepuMeHTa C
pabora Ne3 coOroIeHIEeM TEXHUKHU
«Habmronenue 3a Oe3omacHOCTH, HAONIOAEHHUE 3a
ropsIiei ceeuein» HUM, OI[EHUBAHUE pe3yNbTaTa

9 [MpakTraeckas 1
paboTa [IpoBeneHue SKCIepUMEHTa ¢

cOO0JII0JIEHHEM TEXHUKU
Ne4  «Habmonenue
A AMEHCHIEM 0e30MacHOCTH, HAOMIOACHUE 33
HUM, OIIEHUBAHUE Pe3yiIbTaTa
COCTOSTHUS JIbJIa

10 | KonTtponwsHas pabora | 1 Ananus COOCTBEHHBIX
Nel 1o TeMeE: JNOCTMXKCHUA B TO3HAHUU
«EcTtecTBO3HaHNE W €CTECTBO3HAHMS U METO/IOB €T0
METOJbI  TO3HAHUS MO3HAHUS. AHAIHN3 PE3YIBTaTOB
MHUpPa» KOHTPOJIbHON PalbOThl U TyTel

JTOCTHKCHHSI KEIIaeMOT0
YPOBHS yCTIEUTHOCTH.

I 1| O6osouxkn 3emau: | 10

| Jurocdepa,
ruapocgepa,
arMocdepa

11 | Crpoenue 3emiu. | 1 Buyrtpennee crpoenue 3emnu u
JIutocdepa. XUMHUYECKUM COCTAaB €€ YaCTEeM.

CrtpoeHnue u cocTtaB UTOCHEPHI
" MIPUYHUHHO-CJICICTBCHHBIC
CBSI3M MEXAY HapyIIEHUEM e¢
CTPYKTYpbl ¥  TPHPOJIHBIMH
KaTaKJIM3MaMH

CooTHeceHue OayoB
semiuerpsicenuss 1o Illkane
Puxtepa u ero nocneacreus

12 | [IpakTudeckas 1 [IpoBeneHue sKcrnepUMeEHTa C
pabota Ne5 COOIF0IEHUEM TEXHUKHA
«3yuenue 0€30MacHOCTH, HaOJI0/IeHUE 3a
KOJUIEKIIUA ~ TOPHBIX HUM, OlIEHUBAHUE pe3yNbTaTa
TOPOJI»

13 | I'unpocdepa. 1 CocraB ruapocheps

OxeaHbl 1 MOpA.

U KPYTOBOPOT BOJBI.

Buner Mopeil mo pasnuyHbIM
IIPU3HAKaM.

1¢




14

Boael okeaHoB u
MOpEH.

CocraB u CBOMCTBA
OKEAHMYECKOM U MOPCKOMU
BOJIBI.

Conepxanve  mpuMeced U
KOJIMYCCTBCHHAs
XapaKTepPUCTUKA
COJICHOCTH BOIbI — HpOMI/IHHG,
- C IIBETOM U CBOMCTBaMHU
MOPCKOH BOJBL.

Mupossie 3a1acsl U
reorpaMueckoe  IOJIOKEHUE
IIPECHOM BOJIBI.

3aBUCUMOCTb MEKYy MOPCKUMU
TEYCHHUSIMH U TUTIOM KITUMaTa.

[TprunabI IIPUWIHBOB u
OTJINBOB.

15

Boapl cymm.

Hazemubie 1 moa3eMHbIe BOIBI

CyIi ¥  OTHOCUTEIIbHOCTb
Takoro JeJICHUs Ha TMpUMepe
POJTHUKOB, reiizepos u
MUHEpaJIbHBIX UCTOYHUKOB.

Knaccudukamnms MuHepaibHBIX
HCTOYHHKOB, M UX 3HAUYCHHE.

KapCTI)I U #HUX XHUMHYCCKHUC
AHTOHHMBI - TIPOIIECCHI
0o0pa3oBaHUsl CTAJIAKTUTOB W
CTaJIarMUTOB.

3aBUCUMOCTD MEXITY
AHOMAaJIbHBIMU

CBOMCTBAMH BOJIbI u
CYIIECTBOBAHMEM IKH3HHU Ha
3emire, a
TaKxKe hopmupoBaHrEM
KJIMMaTa Ha IJIaHeTe.

16

Atmocdepa. Ilorona.

CocTtaB aTMocdepsl, ee 4acTu U
HUX 3HAYCHUC B XXU3HU IIJIaHCTHI.

[TpuunHBl 030HOBBIX JABIP U
napHukoBoro  3ddekra U
MTOCIICJICTBHS TAHHBIX
SIBJICHUM.

17

AtMmocdepHoe
JIaBJICHUE. Berep.
BraxxHocTs BO3yXa.

ATtmochepHoe JaBJICHUE,
IUKJIOHBl W  AHTUIMKIIOHBI,
aTMocdepHbIe GPOHTEHI.




Crioco6ml U3MEpEHUs
aTMoc(epHOTO /1aBJICHUS;

Knaccupukanus  Betpa U
OIIEHKA OMAaCHOCTH |
MOCIIEJICTBUI CHJIBHBIX BETPOB:
TailyHOB, yparaHoB, CMEpUCH,
TOpHAJ10, OOPBHI.

Cuina BeTpa B COOTBETCTBHH CO
mkanoit bodopra. BraxHocTh
BO3/lyXa M €€ HOPMAaTHUBBI.

N3mepenne BJIA)KHOCTh
aTMocepbl € TMOMOIIBIO
TUTPOMETPOB U ICUXPOMETPOB.

BnusiHue BiaXXHOCTH Ha KJIMMAT
Y CaMOYYyBCTBHE JIFOJEH.

18 | [IpaxTuueckas [IpoBenenue HsKcrepuMeHTa C
pabota Ne6 coOJto/IeHneM TEXHUKU
«U3yuenue 0e30MacHOCTH, HaOII0/IeHUE 3a
rapaMeTpoB HUM, OI[EHUBAaHUE Pe3y/IbTaTa
COCTOSTHUSI BO3/yXa B
KaOuHeTe»

19 | KonTtponbHas pabora Ananus COOCTBEHHBIX
No2 «Merammup. JOCTHXKEHHH B TO3HAHUU
O00104YKH SemMnn: €CTECTBO3HAHUS U METOJOB €TI0
mutocdepa, MO3HAHUS. AHAIHN3 PE3YyIbTaTOB
ruapocdepa, KOHTPOJIbHOM PalOOThl U myTen
aTMocdepa» JOCTUKCHHSI JKEIAeMOro

YPOBHS yCIIEITHOCTH.

IV | Makpomup. Hayka
00 OKpY:Kalouei
cpene. buocepa.

20 | IIpakTuyeckas [IpoBenenue skcnepuMeHTa C
pabota No 7 COOJIF0IEHUEM TEXHUKHA
«Pacmo3HaBaHue 0€e30I1aCHOCTH, HAOIIONEHNE 3a
OpPraHHYECKHUX HUM, OLIEHUBAHUE pe3yNbTaTa
COEJIMHEHUIN»

21 | IIpaktuyeckas [IpoBenenue HsKcrepuMeHTa C
pabota No 8 co0JTto/IeHrEeM TEXHUKH
«3yueHune cTpoeHUs 0e30macHOCTH, HaOII0/IeHUE 3a
PaCTUTEIHLHOM " HUM, OIEHUBAHUE PE3y/IbTaTa
KUBOTHOM KJIETKI

22 | Tlpaktuyeckas [IpoBeneHne OSKCIEpPUMEHTa C
pabota Ne9 coOIII0ICHIEM TEXHUKH
«U3yuenwue 0e30macHOCTH, HaOmoAeHHe 3a
MHUKPOCKOITHYECKOTO HUM, OI[CHUBAaHUE Pe3yiIbTaTa

1¢




CTPOCHHUSI KUBOTHBIX
TKaHel»

23 | Ilpaktuyeckas [IpoBenenue sKcnepuMeHTa C
pabota No 10. co0JroIeHrEeM TEXHUKH
N3yuenue noseneHus 0€e3011acHOCTH, HaOIIo/IeHUe 32
MPOCTEHIIINX HUM, OLIEHUBAHUE pe3yibTaTa
MIPOCTEUINX 1ox,

MHUKPOCKOTIOM B
3aBUCHUMOCTH oT
XUMHUYECKOTO
cocrasa BOJHOM
Cpellbl.

24 | TIpaktuyeckas [IpoBOAMTHL OKCIIEPUMEHT C
pabota No 11. coOJtoIeHreM TEXHUKH
«U3yuenue 0e30macHOCTH, HaOIIOAaTh 3a
B3aUMOCBS3EH B HUM, (UKCUPOBATH PE3yIbTATHI
HCKYCCTBEHHOMH Y MHTEPIPETUPOBATD UX.
9KOCUCTEME —
aKBapuyMme u
COCTAaBJICHUE LIETIEeH
MUTaHUS.

25 | Cemunap Ha TEMY: Haxonute c MTOMOUIBIO
«DKOIIOTUYECKHE Pa3IUYHBIX CPEACTB, BBIIEIATH,
po0sIEMbI CTPYKTYpUpPOBaTh U TIPEICTAB
COBPEMEHHOCTH» JSTH B BUJIE TOTOBOT'O MPOAYKTA

(cooOmieHnsT U TMpe3eHTAIUH)
He00X0IMMYI0 HH(OPMAITHIO.
VYcranaBnuBaTh
MIPUYUHHOCIICACTBCHHBIC CBSI3H,
CTPOUTHh  JIOTUYECKYIO  IIEThb
pacCyX IEHUM U I0Ka3aTEIbCTB.
BzaumonelicTBoBaThL B TpyIIIie
B IIPOLIECCE BBICTYILICHUS.

26 | IlpakTuueckas [TpoBoauTH IKCTICPUMEHT,
pabota Ne 12. (buKcUpoBaTh pe3ynbTaThl U
N3ydyenue OBITOBBIX UHTEPIPETUPOBATH UX.
otxo/0B. Pa3paborka
IPOEKTA PA3IEIBHOLO OueHuBaTh 3HAYEHUE
c6opa Mycopa. YTWIM3AMA ¥ TepepadOTKu

OBITOBBIX OTXO/IOB.
27 | KonrponbHas pabora Ananus COOCTBEHHBIX

Ne3

«IIpoucxoxaenue
KU3HU Ha  3emuie.
YpoBHHU

OpraHM3aIuy KU3HH.
OCHOBBI  DKOJIOTHH.

JOCTI)KEHUH B TO3HAHUM
€CTECTBO3HAHMS U METO/IOB €T0
MO3HAHUA. AHAJIN3 PE3YNIbTAaTOB
KOHTpPOJIbHOM Pa0OThl U IyTel
JOCTHIKEHUS KEJIaeMoro
YPOBHS yCTIEITHOCTH.




OBOJIIOLIMOHHASA

TEOpUs»

VI | AOuoruueckue
(paxTopsl "

NPHCIOCO0IEHHOCTh
K HHM  JKHBBIX
OPraHu3MoB.

28 | Ilpaktuyeckas [IpoBeneHne SKCHIEpUMEHTA C
pabora Nel3 COOJTI0ICHHEM TEXHUKU
«3yuenue 0€30MacHOCTH, HaOJIOJIEHUE 3a
MPUCTIOCOOTICHHOCTH HUM, OLIEHUBAHUE pe3yNbTaTa
OpPraHW3MOB K cpene
oOuTaHUS

29 | Ilpaktuyeckas [IpoBenenue sKkcnepuMeHTa C
pabota Nol4 coOJTI0ICHHEM TEXHUKU
«3yuenue 0e30MacHOCTH, HaOJI0/IeHUE 3a
BOJIHOBBIX ~ CBOMCTB HUM, OlIEHUBAHUE pe3yybTaTa
CBETa»

30 | IIpakTuueckas [IpoBenenue sKcnepuMeHTa C
pabora Nel5 coOroIeHIEeM TEXHHUKHU
«3yuenne 0€e30I1acHOCTH, HaOJIONECHUE 3a
M300paKeHus, HUM, OI[EHUBAHUE PE3yJIbTaTa
JaBa€MOT0 JIMH30i»

31 | Ilpaktuyeckas [IpoBenenue HKCIEprMEHTa C
pabota Nel6 coOroIeHreM TEXHUKH
«3mepenue 0e30MacHOCTH, HaONIO/IeHUE 3a
YIACITBHOM HUM, OI[CHUBAaHUE PE3yJIbTaTa
TETIIOEMKOCTH BOJIBI»

32 | Ilpaktuyeckas [IpoBenenue sKkcnepuMeHTa C
pabota No 17 COOIFOIEHUEM TEXHUKHA
«M3ydenune KecTKoi 0e301acHOCTH, HaOIIo/IeHUe 32
BOABl U YCTpaHEHHUE HUM, OLIEHUBAHUE pe3yybTara
€€ JKECTKOCTH»

33 | [IpakTuueckas [IpoBenenne sKcmepuMeHTa C
pabora Nel8 coOroIeHIEM TEXHHUKHU
«UccnenoBanue 0e30MacHOCTH, HaOII0IeHUE 3a
CpeIbI pacTBopa HUM, OI[CHUBAHUE PE3y/IbTaTa
coseit u coKa
pacTeHui»

34 | Tlpaktuyeckas [IpoBenenue sKcrnepUMeEHTa C
pabota Nel9 coOroIeHrEeM TEXHUKHU

«M3yuenne cocraBa
TTOYBBI»

0e30macHOCTH, HaONIOAEHHE 3a
HUM, OlIEHUBAHUE pe3yNbTaTa

2(




