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[TosicHuTenbHas 3anucka

Pabouast mporpamma kypca «BBeneHue B ecTecTBO3HaHHME» i 8 Kiacca
COCTaBJICHA Ha OCHOBE:
OcHOBHOUM 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUS
MBOY «COLI Ne 5» nnst obyvarontuxcst 5 — 9 kiaccos (OK I'OC);
Yyeobnoro mana MBOY «COIII Ne 5» na 2024 — 2025 y4eOHbIN TOT;
Kanennapaoro ydeOnoro rpaduka padborsi MBOY «COII Ne 5» na 2024 —
2025y4eOHblii ro;
aBropckoil mporpammbl ["abpuensn O.C. Paboune nporpammel. EctecTBo3HaHuE.
10-11 knaccer: yueoHo-MeToauueckoe nocooue / O.C.I'abpuensn, C.A.CnaakoB. —
M.: Jlpoda, 2014.
['ypeBuu, A. E. BBeneHune B eCTECTBEHHO-HAY4YHBIE ITPEAMETHI. ECTECTBO3HAHME.
5—6 xnaccel. Pabouas nmporpamma k nuann YMK A. E. I'ypesuua, J[. A. Vcaesa,
JI. C. IlonTak : yueOHo-MeToauueckoe nocooue / A. E. I'ypeBuy, /1. A. Hcaes, JI.
C. [Tontak. — M.: [poda, 2017

Heab 00y4yeHnus:
* CO3/IaHME OCHOB IIEJIOCTHOM Hay4YHON KapTHHBI MUPA;

® CI)OpMI/IpOBaHI/Ie ITIOHUMaHUus B3aMMOCBA3H 1 B3aUMO3aBUCHUMOCTH €CTCCTBCHHBIX
HayK; BJIMSAHHUA €CCTCCTBCHHBIX HAYK Ha OKPY’KAarOIIyro Cpeay, 9KOHOMHYCCKYIO,
TEXHOJIOIM4YCCKYI0, COONAJIbHYIO U OTHYCCKYIO CCI)epBI JACATCIBHOCTH YCJIOBCKA,

* CO3/IaHUE YCIIOBUM JJIs1 pa3BUTHS HaBBIKOB Y4€OHOM, IPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPUECKOMN AEATEIbHOCTH, MOTUBALIUN O0YUYaOLIUXCSI K
CaMOpa3BUTHIO;

dbopMHpoBaHUE YMEHUN aHATM3UPOBATh, OIEHUBATh, IPOBEPSITH HA
JIOCTOBEPHOCTH M 000011aTh HAYUYHYIO HH(OpMAITHIO;

* MOJy4Y€HUE HABBIKOB 0€30MacHOi paboThl BOBPEMS IMTPOEKTHO —
MCCJIEI0BATENBCKON U AKCTIEPUMEHTAIILHOM €SI TeIbHOCTH, IPU UCIIOIb30BaHUN
1a060paTOpHOTO 000PYJOBAHUS.

3amauu 00y4eHus:

- OCBOCHME 3HAHUI O COBPEMEHHOM €CTECTBEHHOHAYYHOUN KapTUHE MHUPA U
METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HanboJee BAXXHBIMH HICSIMH U
JIOCTUKEHUSIMU €CTECTBO3HAHMUSI, OKa3aBIIMMU OMPEAEIISIONICE BIUSHIAE HA HAIIN
MPECTaBIICHUS O MPUPOJIC, HA Pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

- OBJIQJICHUEC YMCHHSIMH TIPUMCHSATH TIOJTyYCHHBIC 3HAHMS 111 00 BSICHCHHUSI
OKPYXKAIOIIUX SBJICHUH, HCTIOJIb30BAHMS M KPUTHUECKOU OTICHKH
€CTECTBEHHOHAYYHOU WH(OPMAIINH, 711 OCO3HAHHOTO OTpeIeIeHUs COOCTBEHHOM
MO3UIIMHU TI0 OTHONIICHHUIO K 00CYKTaeMbIM B OOIIECTBE MPOOIeMaM HAYKH;

- MPUMCHCHHUE €CTECTBCHHOHAYYHBIX 3HAHUH B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 6€30MaCHOCTH JKU3HEACSITEIIbHOCTH, OXPaHbI 37I0POBbS, 3AIUTHI
OKPYKarOIIEN CPEIbI.



VY4eOHbIil maH Ha U3y4deHUe Kypca 1o BbiOOpy «BeneHue B ecTecTBO3HAHUE »
OTBOJUT | Yaca B HEJENI0, MPOJIOJKUTEILHOCTh U3YUYEHHUsI YU4EeOHOro MnpeameTa
34 yuebOnble Heaenu. KonaumuecTBO 4acoB y4eOHOIro IjlaHa B TOJ OIpPEIENICHO
yueOHbIM Trpaduxkom MBOY «COII Ne 5y, pacniucanueMm y4eOHbIX 3aHsTH. B
COOTBETCTBHHM C 3THM MPOJOJDKUTEIBHOCTh H3ydeHHe mpeamera B 2024-2025
y4eOHOM Toj1y cocTaBiseT 34 4acos.

Il IlsiannpyeMble pe3y/ibTaThbl 0CBOCHHMS Kypca

B pesynbTaTe n3ydeHusi fTaHHOTO Kypca y 00yJaromuxcst JOJKHBI OBIThH
c(hOpMHPOBAHbI JIMYHOCTHBIC, PETYJISITUBHBIC, TO3HABATEIHHBIC U
KOMMYHUKATHUBHBIC YHUBEPCAIbHbIE YU€OHbIE ICUCTBUS.

I[lnanupyemblie (JIMUHOCTHBIC, METAIIPEAMETHBIC U MIPEAMETHBIC) Pe3yJIbTAThI
ocBOeHHS Kypca «BBeneHne B ecTeCTBO3ZHAHME»

JIuunocmuovimu pesyaomamamu AGIAIOMCA.

8 YEHHOCMHO-0PUEHMAYUOHHOU chepe — BOCIIUTaHUE YyBCTBA TOPIOCTH 3a
POCCUHCKHE ECTECTBEHHBIE HAYKU;

6 mpy0o0eoli cghepe — TOTOBHOCTh K OCOBHAHHOMY BBIOOPY JaibHEHIIICH
o0Opa3oBarenbHOI U MPodheCcCHOHATBHONU TPACKTOPHH;

B NO3HABAMENbHOU (KOCHUMUBHOU, UHMEILIeKMYAIbHOU) cihepe — YMEHHE
YIPaBIATHh CBOEH MO3HABATEIBHOM JAEATEIBHOCTBIO.

Memanpedmem%mu pesyiomamamu OC60EHUA NPOSPAMMbL NO €CMeCNBO3HAHUIO
AGTAIOMCA.

— OBJIQJICHUE YMEHUSIMU U HaBbIKAMH PA3JIMYHBIX BUJOB II03HABATEIbHOU
JEATEeIIbHOCTH, IPUMEHEHUSI OCHOBHBIX METOA0B MO3HAHUS (CUCTEMHO-
nH(OPMAITMOHHBIN aHAJN3, MOJICTUPOBAHKE) JIJISI U3YUYCHHS PA3JIMYHBIX CTOPOH
OKPYKaOLIEr0 €CTECTBEHHOIO MUPA;

— OBJIaJICHUE OCHOBHBIMU MHTEJJIEKTYaJIbHBIMU OTEepalusiMu: (popMyaupoBaHue
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATHU3all1s, BbISIBJICHUE
MPUYUHHO-CJICCTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

— (opMupoOBaHUE YMEHHI T€HEPUPOBATH UJIEU U ONPEIEIATh CPEIICTBA,
HEOOXOMMbIE AJIsl UX pealln3alliu;

— ¢opMupOBaHUE YMEHHU OMPEACIATH 1IETU U 33J]a4H IeITeILHOCTH, a TAKKe
BBIOMPATH CPEACTBA peATU3AINK ITUX TEJIeH U MPUMEHSATh Ha MIPAKTUKE;
dbopMHpoBaHUE YMEHUHN UCTIOJIB30BaTh PA3INYHBIC HCTOYHUKHU IS TIOTyYCHUS
€CTEeCTBEHHO-HAYyYHOU MH(POPMAITUU U TTOHUMAHUS

3aBUCUMOCTH OT CoJiepKaHusl U (OpMBbI IIPEICTaBICHHON MHGOPMALIMY U LieTIeH
aapecara.

Hpedmemﬂbmu pesyromamamut Usy4eHusl eCnmecnieO3HaHUA.



BblnyCKHuK Haydumcs.

- ICMOHCTPUPOBATH Ha TPUMEpaxX PojIb €CTECTBO3HAHUS B PA3BUTUH YEJIOBEYECKOM
LIMBUJIA3AIIAH;

- BBIACIIATDH HepCOHaHBHBIﬁ BKJIal BEJIMKUX YUCHBIX B COBPCMCHHOC COCTOSHUC
CCTCCTBCHHBIX HAYK;

- TPaMOTHO IIPUMEHATh €CTECTBEHHO-HAYYHYIO TEPMHUHOJIOTHIO IIPYA ONMUCAHUHU
SBJICHUM OKPY>KaIOLIEro MUpa;

- 000CHOBaHHO TIPUMEHATH TPUOOPHI JJIsI K3MEPEHUS U HAOIOICHUS, UCIIONIB3YS
OIKCaHUE WM TIPE/IOKCHHBIN aITOPUTM SKCTICPUMEHTA C HETBI0 TIOTYyUSHUS
3HaHUN 00 O0BEKTE U3YUCHUS,

- BBISIBIIAATh XapaKTEP SIBJICHUN B OKPYKAIOIIEN CPeAE, IOHUMATh CMBICIT
HaO0JII01aeMBbIX IPOLECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUU;

- UCIIOJIB30BAaTh IS OITMCAHWA XapaKTEpa IIPOTCKAHUA IMTPOICCCOB CI)I/I3I/I‘I€CKI/IC
BCJIMYUHBI 1 ACMOHCTPHUPOBATh B3dAUMOCBA3b MCKIY HUMU,

- OCYIICCTBJIEATE MOJACITUPOBAHUC ITPOTCKAHUA Ha6J'II-OIIaeMBIX IIponHcCCOB C Y4CTOM
I'paHnul IPUMCHHUMOCTH HCIIOJIB3YCMBIX MOI[GJ'ICfI;

- KPUTHYECKH OLIEHUBATh, HHTEPIIPETUPOBATH U 00CYX AaTh HH(POPMAILIHIO,
cozepakaiyrocs B coodmenusx CMU, pecypcax MaTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThsIX C TOUKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; J€NaTh BHIBOIbI HA
OCHOBE JIUTEPATYPHBIX JAHHBIX;

- IPUHUMATh APTYMEHTUPOBAHHBIEC PEIICHUSI B OTHOLIEHUU TPUMEHEHUS
pa3HOOOPa3HBIX TEXHOJIOTHI B IPO(ECCHOHATBLHOM IEITETLHOCTH U B OBITY;

- U3BJIEKATh U3 OMKCAHUS MAIIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB
HEO0OXOIMMbIE XapaKTEPUCTUKH JIJII KOPPEKTHOTO UX UCTIOIh30BaHMUS;

- 00BSCHATH IPUHIIUIIBL, TOJIOKEHHBIE B OCHOBY paOOThI TPUOOPOB;

- OPTaHU30BBIBAThH CBOIO JACSITEIBHOCTD C yY€TOM IMPHUHIIUIIOB YCTONYHBOTO
Pa3BUTHS CUCTEMbI «IIPUPOAA—00IIECTBO—UEIOBEK» (OCHOBBIBAsICh HA 3HAHUSX O
mpolieccax nepeHoca u TpaHchopMalliy BEIIECTB U SHEPTUI B SKOCUCTEME,
pa3BUTHH U (PYHKITMOHUPOBAHUU OMOCPEPDI; O CTPYKTYpE MOMYJIAINHA U BUIA,
aJlanTaiysaX OpraHu3MoB K Cpelie 0OUTaHUsI, CBOMCTBAaX IKOJOTHYECKUX (PaKTOPOB;
PYKOBOJICTBYSICh PUHIIMIIAMH PECYPCOCOEPEKEHNS U OE30MaCHOTO PUMEHEHUS
MaTepHaJioB U TEXHOJIOTHI; COXpaHssa OHOJIOTHUECKOE pa3HooOpasue);

- 000CHOBBIBATh MPAKTUYECKOE UCTIOJIb30BAHKE BEIIECTB U UX PEAKIUi B
MIPOMBIILJICHHOCTH U B OBITY; OOBSICHSATH POJIb ONPE/ICTIEHHBIX KJIACCOB BEIIECTB B
3arps3HEHUN OKPYKAIOIICH Cpebl;

- HeﬁCTBOBaTB B paMKax IIpaBHUJI TCXHUKH 0€301aCHOCTH U B COOTBETCTBUH C
HHCTPYKIUAMHU IO IPUMCHCHUTIO JICKAPCTB, CPCIACTB OBITOBOM XUMHU, OBITOBBIX
QJICKTPUICCKUX HpI/I60pOB, CJIOKHBIX MCXaHHU3MOB, ITIOHHMMAasA CCTCCTBCHHO-
HAaYYHBIC OCHOBBI CO3JIaHH HpCI[HHC&HHfI;



- (opMupoBaTH COOCTBEHHYIO CTPATETHIO 3/I0POBhECOECPETAIOIIETO
(paBHOBECHOT0) TUTAHUS C YUETOM OMOJIOTHIECKOM 11€71€CO00Pa3HOCTH, POJIH
BEIIICCTB B MUTAHUU U KU3HEEATEIHPHOCTH KUBBIX OPTaHU3MOB;

- OOBSCHATH MEXaHU3M BIIMSIHUSI HA KUBbIE OPTaHU3MbI AJIEKTPOMAarHUTHBIX BOJIH
U PAIMOAKTUBHOTO U3JTYUYEHUS, a TAKXKE ICUCTBUS JIKOTOJIs, HUIKOTHHA,
HAapKOTUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEILIECTB HA 3I0POBHE OPraHU3Ma U
3apOJABILIEBOE PA3BUTHUE;

- BBIOMpaTh CTPATErUIO TOBEACHUS B OBITOBBIX U YPE3BBIYANHBIX CUTYALIMSIX,
OCHOBBIBASICh Ha MIOHUMAHUU BIUSHUS HA OPraHU3M YelloBeKa (PU3HUECKUX,
XUMHUYECKUX U OMOJIOTHYECKUX (DAaKTOPOB;

- OCO3HAaHHO ,Z[eﬁCTBOBaTB B CUTyallu1 BLI60pa IMPpOAYKTA UJIN YCIIYTH, IIPUMCHA
CCTCCTBCHHO-HAYYHbIC KOMIICTCHIINU.

BblnyCKHZ/lK NOYy4Um 8603MOHCHOCMb .

- BBITIOJTHATH CAMOCTOSITENIbHBIE SKCIIEPUMEHTHI, PACKPBIBAIOIINE TTOHUMAaHNE
OCHOBHBIX €CTECTBECHHO-HAYYHBIX MMOHATHI U 3aKOHOB, COOJIIO/Iast IpaBuiIa
0e3omacHoOi pabOThl; NPEICTABIATh MOJIYYEHHBIE PE3YJIbTATHI B TAOIMYHOM,
rpauyecKoil UM TEKCTOBOM (opMe; ieaaTh BEIBOIBI HA OCHOBE MOJIYYEHHBIX U
JUTEPATYPHBIX TaHHBIX;

- OCYULIECTBJIATh CAMOCTOSTENbHBIN YUeOHBIN MPOEKT WU UCCIIEI0BAaHUE B
00J1acTH €CTECTBO3HAHMUS, BKIIIOUAIOIIUI ONpeIeJIeHHE TEMBbl, TOCTAHOBKY LIETHU U
3a/1a4, BBIIBM)KCHUE TUIIOTE3bI U IIyTEN €€ IKCIIEPUMEHTATIBHON TPOBEPKH,
IIPOBEICHNE DKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTATOB C Y4ETOM IIOIPEHIHOCTH
U3MepeHus, (popMyIMpoBaHUE BBIBOJIOB U NIPEICTABICHHE TOTOBOIO
MH(OPMAIMOHHOTO MPOIYKTA;

- 00CY>KJ1aTh CYIIIECTBYIOIINE JIOKATbHBIC U PETUOHATBHBIC TPOOTIEMBI
(9KOJIOTHYECKHE, SHEPTETUUECKHE, CHIPHEBBIC U T.]11.);

- 000CHOBBIBATEH B JAUCKYCCHH BO3MOJKHBIC ITYTH UX PCIHICHHUSA, OCHOBBIBAACH HA
CCTCCTBCHHO-HAYYHBIX 3HAHUAX,

- HAXOJIMTh B3aUMOCBSI3U MEXAY CTPYKTYPOU U (PYHKIMEH, MPUUUHON U
CJIEJICTBHEM, TEOPHEN U (PaKkTaMu MPU aHAIU3E NPOOJIEMHBIX CUTYallul U



EcTtecTBO3HAaHME — €IMHCTBO HAayK O Tpupoae. Marepust u hopMbI ee
CyllleCcTBOBaHMs. J[nanekTruka ectecTBo3HaHus. OCHOBHBIE ATAIlbl €r0 Pa3BUTHS.
[ToHATHE O €CTECTBO3HAHUH, KAK CUCTEME HAYYHBIX 3HAHHI O IPUPOJIE.

Jlemoncmpayuu. BuneodparMeHTsl (TI0JIS CEIbCKOX03IMCTBEHHBIX YOI,
Kapbephl JJIs1 JOOBIUN YIS U PYbl, METAJUTypruuecKre KOMOMHATHI, Ta30- U
Hedrenporoabl, Guotuinnu, ['DC, TOL[ u ADC, mocneacTBus 3eMICTPSICEHUN U
LlyHaMH, HCUYE3HYBILIHE BUJIbl PACTEHUI U KUBOTHBIX); PEIPOAYKIIUU KapTHH
BEJIMKHX XYJ0KHUKOB C Mei3akaMu U ApyrumMu o0bekTamu npuposl (Ilnmkuna,
JleBuTana, A#iBaszoBckoro, FOoHa u 1p.); My3bIKaJbHbIE (PPAarMEHTHI,
NOCBSILIEHHBIE sIBICHUSAM npupoasbl (HalikoBckuii, Cen-Canc, beTxoBeH u ap.).

HOpreTI)I y‘leHBIX-CCTGCTBOHCHBITaTCHGﬁ, BI/I,Z[CO(i)paFMeHTLI I10 UCTOPHU
BO3HUKHOBCHUA U PA3BUTHA (1)I/IBI/IKI/I, XUMUH U OUOJIOTUH

1. EcTecTBO3HAHHE M MeTOAbI NMO3HAHUSI MUPa (6 1)
B3aumoceazv mexcoy HayKoil u mexHoa02UAMU

Hcmopus usyuenus npupoowl. [lpoepecc 6 ecmecmeenHvlx HAYKAX U €20 6K1A0 8
pazsumue yusuiuzayuu. Memoowvl HayuHo20 NO3HAHUA U UX COCMABIAIOuUe:
HabrooeHue, uzmepenue, SIKCnepuMenm, MooeIuposarue, 2unomesda, 661800,
nocmpoenue meopuu. PopMbl MO3HAHUA: HAYYHOE U HEHay4yHoe. J[Ba ypOBHs
HAYYHOT'O MMO3HAHUS: SMIIUPUYECKHUN (UyBCTBEHHBIHN, ONBITHBIN) U
TEOPETUUYECKUM (parmoHaIbHBIN). MoienpoBaHue Ha TEOPETUYECKOM YPOBHE
MO3HAHUSA U TUIIBI MOJIEJIeH (U1eaabHasi, aHAJIOTUs, MaTeMaTuieckas). Poib
MBICJIEHHOTO SKCIIEPUMEHTA U MAaTEMATUYECKOTO MOJECINUPOBAHUS B CTAHOBJICHUU
Y Pa3BUTHUU €CTECTBEHHBIX HAYK. DYHOAMEHmMAaNbHble NOHAMUS eCTNeCME03HAHUSL.

A3bik ecmecmeo3nanus. buonozus. buonorndeckasi CHCTEMAaTHKa U €€
BAOXHEWIIINE TAKCOHBI. bUHOMUHAIBHAA HOMEHKIaTypa. [londarue Buaa.
Cucremarunka )uBOTHBIX. [IoHsITHE TOpOAKI. CHcTeMaTuka pactenuil. [lonstue
copta. bruonornueckass HOMEHKIIATypa — OCHOBA MPO(PECCHOHAILHOMN
JESATENbHOCTH. Xumus. TpruBUabHble Ha3BaHUA. PanmoHaibHas HOMEHKIIATypa.
Mexaynaponnas HomeHkinarypa MIOITAK.

XUMHUYECKHE DJIEMEHTHI M POUCXOXKACHUE X Ha3BaHui. Kinaccudukarms
HEOPTaHUYECKUX BEIIECTB (OKCUBI, KUCIOThI, OCHOBAHMSI, COJIN) U IPUHITUTIBI
oOpa3oBaHus UX Ha3BaHWil. Quzukxa. EnMHULIBI U3MEepeHns PU3NYECKUX BETUYHH
Ha Pycu. Epunuiibl uamepenus pu3nueckux BEITUYUH B HEKOTOPBIX IPYTHUX
cTpaHax. MexxayHapoaHas CUcTeMa €AMHUILL U3MEPEHUS (PU3NUECKUX BEJTUYUH —
CH. OcHOBHBIC U TIPOU3BOJIHBIC €TUHUILIBI U3MEpeHUs Ppuznueckux BeauunH CH.

Ecmecmeennonayunvie nonamus, 3aKonsl u meopuu. ECTeCTBEHHOHAay4YHbBIE
noHsATHsI. KOHKpeTHBIE 1 a0CTPaKTHBIE €CTECTBEHHOHAYYHBIC MOHATHSA. 3aKOHBI
ecTtecTBo3HaHus. EcrecTBeHHOHayuHbIEe TeopuH. OnucaTeabHble TEOPUU U
o0BsICHUTENbHBIE TeopuH. [IporHO3UpYyIOIas POjb ECTECTBEHHOHAYYHBIX TEOPHA.

Ecmecmeennonayunan kapmuna mupa. KapTuHBI MUpa: pelTUTrHo3Has, ObITOBas,
XyJOXeCcTBeHHas1. Ecmemceennonayunas kapmuna mupa (EHKM). DBontouus



EHKM u ee sranbl: apucTOTENEBCKUM, HBEOTOHOBCKHM, YSMHIITEHHOBCKAS
peBosttonusi. [[pUHIUIIBI TO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBUSI,
JIOMIOJTHUTENIbHOCTH, IPUYUHHOCTH, CHMMETPHH.

Mupui, 6 komopuix mot sncusem. [Ipumepvr cucmemamuszayuu U HA2AAOHO20
npeocmasieHusi Hay4YHo20 3HaAHUA: NPOCMPAHCMBEHHO-8PEMEHHbLE
Xapakxmepucmuky (HAaHOMUP U MUKPOMUD, MAKPOMUD, Me2amup). I paHULIBI MUPOB
Y YCIIOBHOCTB 3THX I'PaHULl. Po/ib HAYYHbIX 00CMUNCEHUL 8 CO30AHUU HOBbIX
mexnono2uul. Jeonoyus mexroao2ui. [IpuOOpPsI 1715 U3y4EHHs] MUPOB, UX
IBOJIFOLUS OT CBETOBOr0 MUKpockomna P.I'yka 10 CKaHMpYIOIIEro TYHHEIbHOTO
mukpockona (CTM) u atomHO-cuiioBoro mukpockomna (ACM). MonekynsipHoe
pacno3HaBaHME U €ro POJIb B IPUPOJIE U )KU3HU YesioBeKa. KoMmnbroTepsl

OyIyIIero.

Jlemoncmpayuu. IlopTpeTsl yueHbIX- ectecTBoucnbiTarenen (I'.Iamumnes,

I .Menneneena, [.Mennens, H. bekeroBa, M. ®apanes), pa3inuuHbie
MaTepuaibHbie pusndeckue (NeKkTpodopHas MalIMHa — MOJIENIb MOJHUH,
KPUCTAJUIMYECKHUE PEHIETKU Pa3TUYHBIX TUIIOB), OMOJOTUYECKUE (MYIISIKH IIBETOB,
OpraHOB TeJla YesoBeka), reorpaduueckue (rinodyc, Kapra, TeJUTypuil),

XUMHUUYECKue (I1apoCTePKHEBBIE U 00OBEMHBIE MOJIEIN MOJIEKYJT Pa3JIMUHbBIX
BemiecTB). Cnalipl ¢ MojieNis MU CTpoeHust aroma TomcoHa u Pesepdopaa.

OTHOCUTEILHOCTD MOHATHS MyCTOTHI. Paznuunbie hU3ndecKkue, XUMHYECKUE U
ouonornyeckue mozenu. [loprperst Apucrotens, K.JIlunnes, Y. lapBuna;
BHUIeO(PparMeHThI ¢ TAKCOHAMHU B OOTAHUKE U 300JI0TUU U MPUMEPHI CHCTEMATHKH
OTJICNIbHBIX PACTEHUM M )KUBOTHBIX. Tabnuiia, ciaia uiy BuaeopparMeHT
«Homenkmarypa MIOITAK; TaGnuIel vtk cllaifibl ¢ aHUMAIUSAMU 110 OOIIM
MpUHIKUIAM 00pa30BaHUs Ha3BaHUN BAXKHEUIINX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUN — OKCUJIOB, KUCJIOT, OCHOBAHMS, COJIEH, - U UX KJIaCCU(UKAIUU.

[Toptperst Oma, Kynona, HetoToHa, DiiHIITEHA U Jp.; TAOIUI[BI OCHOBHBIX U
npou3BoAHbIX enuHnl CU; nuHamuyeckue BU1eo(hparMeHTbl, WILTIOCTPUPYIOIINE
BaKHEHIIMEe NOHATHS (PU3UKU IPUMEHUTENIBHO K TEME YPOKa; CIai]l Win
BugeodparmenT «CTapopycckue eAMHULIBI U3MEPEHUS HEKOTOPBIX (PU3NYECKUX
BEIMYMH». TabIuIbl 1 BUACO(PParMeHThI, HIUTFOCTPUPYIOLIUE BaXKHEHUIIINE
IIOHATHSI, 3AKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX JUCLUAILIMH 110 KYpCy OCHOBHOM
IKoJibl. BuneogparmMeHTs! U ciaiiibl O HBOJIFOLIMA MUKPOCKOTIOB.

Jlabopamophvie onvimsi. 1. ITocTpoeHNE paBHOCTOPOHHUX TPEYTOJILHUKOB U3
CIIMYEK Ha TUIOCKOCTHU U B IIpocTpaHcTBe. 2. MttocTpaius npuHIMna
cOoOTBETCTBUS. 3. MoJienupoBaHue MPUHLKIIA PaOOThl CKAHUPYIOIIETO
MUKpockorna. 4. JlokazarenbCcTBO OEJIKOBOW MPUPOBI (PEPMEHTOB.

Ilpakmuuecxas paboma Nel. IMnuprudeckoe O3HAHUE B U3YUCHUHU
€CTECTBO3HAHUS.



Ilpakmuuecxas paboma Ne2. TloctpoeHne mMpOCTPAaHCTBEHHBIX MOICTICH
HEOPTaHUYECKUX U OPTaHMYECKUX COEAUHEHUN B COMIOCTABIEHUU C UX
CBOMCTBaMH.

Ipaxmuueckas paboma Ne3. HabGmroieHne 3a TopsIiei cBeYou

Ipaxmuueckasn paboma Ne4. HabnroaeHue 3a N3MEHEHUEM TeMIIepaTyphl JIbaa U
€ro COCTOSIHUEM IIPU HAarpPEBAHHUH

3.00000ukm 3emuin: aurochepa, ruapocdepa, armochepa (10 1)

Cmpoenue 3emnu. Jlumocghepa. BHyTpeHHEE CTpOeHUE 3EMIIM U €€
XuMHueckuii coctaB. CTpoeHue U cocTaB JIUuTocepbl. MuHepasbl ¥ TOPHBIE
nopobl. Pyasl. JIutocdepusie mautsl. 3emnerpsicenus. [llkana Puxrepa.
NutencuBHOCTH 3emneTpsiceHui. Llynamu.

Tuopocgpepa. Oxeanwvt u mopsa. CoctaB ruapocdepsl. MupoBoit okean. Mopsi.
Herunuunsie mops: CapraccoBo, Kacnmiickoe u Apanbsckoe. Tema mopst B
MIPOU3BEACHUSAX MUPOBOM XY10KECTBEHHOU KYJIbTYPHI.

Boowt okeanoe u mopeii. XuMU4ECKHU COCTaB MOPCKON U OKEAHUYECKON BOJIBI.
[Ipomume. Jlen B okeane. ['pennannus. Antapkruna. JlBukenune Boa MupoBoro
okeaHa. [IpunuBsl 1 0TIMBEL. Mopckue TeueHus. Tumsl Kumara.

Boowvl cymuu. Bonpl cymm u ux kinaccudukanua. Pogauku. ['eitzepsi.
MuHepainbHbie BOJIbI M UX KJIacCU(PUKaIus. [Ipo6nema mpecHoit Bojbl. O3epo
baiikan. KapcroBble siBaeHust 1 0Opa3oBaHu€e CTAIaKTUTOB U

CTaJIarMUTOB. AHOMAJIbHBIE CBOIMCTBA BOJbI U MX 3HAYEHHE B IPUPOJIE.

Ammocepepa. Ilozooa. Atmocdepa u ee coctaB. BepTrukanbHoe cTpoeHHE
atMocdepsl: Tporocdepa, ctparochepa, mezochepa, Tepmocdepa, sk3ocdepa.
CocrtaB Bo3nyxa. O30HOBbIE ABIPHI U TAPHUKOBHIN 3¢ dekT. [Torona u

KIuMmat. Ammocgheproe oasnenue. Bemep. Atmochepnoe napienue. Kecconnas
1 BbICOTHas 0osie3HU. [{MKIOHBI 1 aHTUIUKIOHBI. ATMOC(epHbie PpoHTHI. Betpa
W WX BUJIBL: IIIKBAJI, CMEpY, aHTUIIaccaT, maccat, opus, heH, 6opa, CUPOKKO,
MYCCOHBI, Tal(yHBI, yparaHbl, CMEPYH, TOPHAJIO.

[Ixana bodopra.

Bnaastcnocms 6030yxa. Bnaxuocts Bozayxa. [Icuxpomerp u ['urpomerp. Touka
pocbl. Ob6naka, ux ¢hopmsl U pazmepsl. Tyman. OcaJku U UX THUIIBI.

Panyra.
Jlemoncmpayuu.  OO0pa3upl py, MUHEPAJIOB U TOPHBIX MOPO/I, (hU3nyecKas KapTa
IOJIyILIapUH, aTJIaChl.

Kaptel: mMopckux Teuenuil, puznyeckue kaptol Mmupa u Poccuiickoit denepariu.

BuneodparmenTst u potorpaduu mo TemMe ypoka: CTpoeHue 3eMiiu,
3eMJICTPSICEHUS, IlyHaMH, Pa3JINYHbIE OKEaHbl U MOPSI, allcOepru, MOPCKUe
TE€UEHUsI, POJHUKH, rei3epsl, 03epo baiikan, kapcToBble ABICHUS (CTATAKTUTHI U



CTaJIaTMUTHI), aTMOCc(hepa U €€ COCTaB, IIMKIOHBI U aHTUIIUKIIOHBI, BUJIBI BETPOB,
TyMaH, paJyra, OCaJKy pa3JIM4HbIX TUNIOB. Penponykunu kaptul - U.
AiiBazoBckuil «/leBsaThIil Bamy», M. JleButan «beper CpenuzeMHoro mops», 1.
[umkun «Ha 6epery mopsi», JI. Jlaropao «Mope», A. PeioB «Ha romy6om
pocTope»; (pparMeHThl My3bIKaJIbHBIX Npou3Benenuii - H. Pumckuii-Kopcakon
«Cankoy, K. [le6roccu «Mope», M. PaBenb «Jlojaka B okeaHe» U3 cOOpHUKA
«3epkanay, [1. YalikoBckuii «Jlebequnoe o3epo», M.

Mycoprckuii  «CHerypouka». [IpeBpailieHrsi HepacTBOPUMBIX KapOOHATOB
KaJIbIIAS U MarHus (CPEIHUX COJICH) B PACTBOPUMEIE THIPOKAPOOHATHI (KHCIIBIE
COJIN) ¥ OOpaTHO — MpUYMHA 00pPa30BaHUS CTAJTAKTUTOB U CTAJIarMUTOB.
MopenupoBanue napaukoBoro 3¢ dekra. [Ipubdopsl: 1 usmMepeHus
aTMoc(epHoro naBieHus (6apoMeTpsl), I U3MEPECHUS BIAKHOCTH BO3AyXa
(TUrpomMeTphl).

JlabopamopHvie onvimel. 1.M3ydeHue cocraBa rpanuTa. 2. MoaenupoBaHue
BBICOKOU IIOTHOCTH BOAbI MepTBOro Mops. 3. Pacmmpenue Boasl npu
HarpeBaHUU.

Ilpaxmuueckas paboma Ne 5. I3yueHue KOJUIEKIIUHA TOPHBIX TTOPOJT

llpaxmuuecxas paboma Ne 6. I3yueHue napameTpoB COCTOSIHUSI BO3/AyXa B
KaOUWHeTeE.

4. Makpomup. Hayka 00 okpy:xarouiei cpeae. buocgepa. (8 1)

)I(Ll&‘l-lb, RPUHAKU JICUE6020 U UX OMHOCUMESIbBHOCHb. OCHOBHBIC CBOMCTBA
JKUBOI'O Opranu3smMa: CAMHCTBO XUMHNYCCKOI'O COCTAaBa, oOMeH BCIICCTB,
CaMOBOCITPOMU3BCACHUEC, HACJICACTBCHHOCTb, UBMCHYNBOCTL, Pa3BUTUC U POCT,
pasapaKuMoOCThb, AUCKPCTHOCTL M LICJIOCTHOCTL, SHCPro3aBUCUMOCTD.

JKuBBIE CUCTEMBI, KAK CAMOYIIPABISIOIINECS, CAMOPETYJIHPYIOIIHECH,
CaMOOPTraHMU3YIOIIKECs CUCTEMBL. Tpu Hauasa TepMoauHaMuky. [lonsaTue
SHTPOIIUH.

Ilpoucxoscoenue rncusnu na 3emne. OCHOBHBIE TUTIOTE3BI TPOUCXOKICHUS
KU3HU Ha 3eMJIe: KpeallmOHU3M, TUTIOTe3a CaMOTIPON3BOIBHOTO 3aPOKICHHSI
YKU3HU U3 HES)KUBOTO, KOHIICTIIHSI OMOTeHe3a, THITOTe3a TAaHCIICPMUH.

['unoTe3a NpoucxXoXaACHUS KU3HU MyTeM OMOXUMHUYECKON ABOTIONNH (TUIIOTE3a
Onapuna—XomnaeitHa). JIuckyccus 0 BO3MOKHOCTH CYIIIECTBOBAHUS BHE3EMHBIX
[ABWJIN3AIAH.

Xumuueckuii cocmag Kremku. XAMUYECKasl OPraHU3alKs KIETKH HA aTOMHOM —
AJIEMEHTHOM, - ypoBHE. MakposneMeHTbl. MukposiemeHnTsl. MOJIEKy IS pHbIN
YPOBEHb XUMHUUYECKOUN OpraHu3aluu KJIETKU (MOJIEKYJISIPHBIN COCTAaB KIIETKH).
Heoprannueckue coequnenus kinetku. Bona u ee posb. MuHepaibHbIE COMU.
Opranunyeckue BEUIECTBA KIETKH.

Ypoenu opzanuzayuu sxcuznu. Knetounsll ypoBEeHb OpraHU3alMy )KU3HU HA
3emuie. TkaHeBbI ypOBEHb. THUIIBI TKAHEH )KUBOTHBIX (dMUTENUATBHAS,



COCIMHUTEbHAS, MBIIIICYHAs, HEPBHAS) M pacTeHuid (oOpazoBarenbHasl,
MOKPOBHAs, OCHOBHAs U npoBosias). Opranubiil ypoBeHb. OpraHu3MeHHbIH
ypoBeHb. [1omynsnoHHO-BUI0BOM YPOBEHB. BHOTr€01IEHOTUYECKUIN YPOBEHbD.
buonieno3. buocdepHbiii ypoBeHb.

Ilpokapuomul u sykapuomat. [1pokaproThl U 3yKapuoThl. bakTepun u ux
kiaccudukaiys: mo popme (OAIUIUTBI, KOKKH, CITAPUIUIBI, BAOPUOHBI), TIO TUITY
nuTaHus (canpo@uThl, TApa3UThl), IO OTHOIIEHUIO K KUCIOPOay (a3po0hl,
aHa’poObI). OCOOCHHOCTH CTPOEHUS OAKTEPUI M UX KU3HENEATCIbHOCTH. PoJh
OakTepuu B IPUPO/IE U KU3HU YenoBeka. [[nanobakrepun (CuHe-3eIeHbIe
BOJIOPOCIIM) U OCOOCHHOCTH MX CTPOECHUS U KU3HEAeATeNbHOCTU. Ponb
nuaHoo0akTepuii B mpupojie. CTpoeHUe KIETKH 3yKapruOTOB.

Knemounas meopusa. Ilpocmeitwue. Bupycel. Kiietounas teopusi u ee
nosioxkeHus. [Ipocreiime: )KryTUKOBbBIE, pECHUYHBIE, aMeOOUIHbIC. 3HAUCHUE
MPOCTEUIUX B MPUPOJIC U KU3HU yenoBeka. Bupycol. CTpoeHne u 0COOCHHOCTH
KU3HENIEATeIIbHOCTH BUPYCOB. BupycHbie 3ab6oneBanus yenoBeka. BUY u
CIINJ. I'pu6si. Ponb rpuboB B pupoJie U B XO35HUCTBE YEIOBEKA.

Ionamue ouonozuueckoii 36on0yuu. I601104UOHHAA meopus. llousTue
OMOJOrMYECKOM IBOJIIOIUH. J[IUTENBHOCTD, HEOOPATUMBII XapakTep,
HAMpaBJICHHOCTH 3BOMIOIMH. OCHOBHBIE HAIIPABJIEHUS BOIIOMU. bruonornyeckui
nporpecc. buonornyeckunii perpecc. AHTPOIIOIEHE3 U €r0 ITAIIbI.

[Ipennoceuiku co3aanus 3BOMOLMOHHOM Teopun Y./lapBuna. Jlornueckas
CTPYKTypa JlapBUHHU3MA (M30BITOYHAS MTHTEHCUBHOCThH Pa3MHOXKEHHUs, 00ph0a 3a
CYIIIECTBOBAHHE U €€ BUJIbI, €CTECTBEHHBIA 0TOOD). CHHTETHYECKASI TEOPUS
sBoIOITMU. MuKkpoaBomtonus. BunoodpazoBanue (reorpaduyueckoe u
sKonorudeckoe).Makpospontonus. JIBUKyIIMe CUIIbl SBOITIOLUUN: MyTaIllMOHHBIN
MpOIIECC, MOMYJISAIIMOHHBIE BOJIHBI, N30JsiUsl. DOpPMBI eCTeCTBEHHOTO 0TOOpA:
CTAOMJIM3UPYIOIIUHI, IBUKYIIUHN, TU3PYITUBHBIN.

CoepemeHnnbie Menoovl NOOOEPIHCAHUA YCHOUYUBOCHU OUO2E0UEHO308 U
UCKYCCHBEHHBIX IKOCUCHEM

[Tonsitue sxocucremsl. buoron. buouenos. buozeoyenos, cmpykmypa u 0cHogwl
@ynryuonuposarus. OTandrsi OUOTEOLIEeHO03a OT IKOCUCTEMbI. HecTabmibHbIe

U CTaOWIIbHBIE DKOCUCTEMBIL. huozceoxumuyeckue nomoku. Kpyeoeopomuol
sewecmsa. llpunyuner ycmouuusocmu buozeoyero308. Hayunvie ochosol
CO30aHUSL U NOOOEPHCAHUS UCKYCCMBEHHbIX IKocucmem. Ilpouzeoocmeo
PACMUMENbHOU U HCUBOMHOB0OUECKOU NPOOYKYUU: NPOOIeMbl KOIUUECEa U
Kauecmaa. Knacmepruiili n00xoo kak cnocob 80ccmanogienus 6u02eoxumMudeckux
HOMOKO8 8 UCKYCCMBEHHBIX IKOCUCEMAX. AHMUOUOMUKU, neCmuyuobl,
CIUMYTIIMOPbL POCMA, YOOOPeHUsL U ux npupoousle ananozu. Ilpobiema
YCMOUYUBOCU 20POOCKUX IKOCUCTIEM.

Huweevie yenu. Ixonozua. Ixkonozuueckue paxkmopvl. TUNONOTUS KUBBIX
OpPraHU3MOB SKOCHUCTEMBI: TIPOYIIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI (CarrpoHUTHI).
ABtotpodnl. I'ereporpodbl. [loHaTHE 0 MUIIEBBIX (TPODUIECKUX) TIETISX



ouoreorneHo3a. [lumeBas nens. /[Ba OCHOBHBIX THIA TPOYUUECKUX LIeTIeH —
nactOuIHbIe (IIeNY BbIeJIaHUs) U IETPUTHBIC (1IeTH pa3oxkenus). [Iumiesas ceTs.
DKOJIOTHYECKHE TUPaMUIbI (UMCIIEHHOCTH, OnoMacchl, sHeprun). [Ipasumio 10 %.
[Tonsarue 00 skogorur. OCHOBHBIE TPOOJEMBI AKOJOTUH. DKOJIOTUUCCKUE
(bakTOphl: a0MOTHYECKUE, ONOTHICCKUE, aHTPOIIOTCHHEIE.

IKonozuueckue l’lp06ﬂeMbl coepemeHHocmu

buocdepa u ee rpanunbl. Konneniwms ssosronuu 6uocdepsr B. .Bepuaackoro.
Hoocdepa. Texnocdhepa. OcHOBHBIE MOAXOBI B Y4IeHHH 0 Onocdepe:
SHEPreTHYECKU, OMOTeOXUMUYECKUN, HHPOPMAIIMOHHBIH, TPOCTPAHCTBEHHO-
BpEeMEHHOM, HoocpepHbIli. huocgepa: smanvt popmuposanus u cyeHapuu
pazsumusi. AkKmyanvHble dKo0102udecKue npooiemsl. 2100aIbHble, PecUOHANbHbIE,
JIOKAIbHble, UX NPUYUHBL U CT1e0CmBUs. DKoocuyecKue npooaemvl 3HepeemuiecKou
ompacau. AnemeprnamusHas snepeemuxa. PayuonanvHoe ucnonv3osanue suepeuu
U 9Hepeochepedcenue. IHepeemuieckas bezonacHocms. TpancHayuouanvHovle
npoekmul 8 obaacmu IHepeemuxu. Memoobvl uzyyeHus COCMOSHUL OKpYyHcaroujel
cpeovl. M3menenus okpyscarouell cpeowl, KAk CMumMyJl 015 pa3eumus HayyHvlX
uccneoosanuli u mexnonocui. Ecmecmeenno-nayunsie nooxoovl K peuleHuro
9KOJI02UYEeCKUX npobaem, npupooocobepecarowue mexuono2uu. Medxcoynapoousvie u
poccuticKue npocpammol peuleHust IKOI02ULeCKUX npooiem u ux
aghpexmusrnocme.

Ilpo6aemvl 0mx0008 u 3az2pA3HEHUA OKPYHCalouiell cpeovl

IIpobrema ysenuuenus Konuvecmsa omxo0o8. boimogvle, KoMMyHAIbHbIE,
npomviuLierHvle omxoovl. Coepemenvie mexHoao2uu coopa, XxpaneHus,
nepepabomku u ymuauzayuu omxo0os. I100xoovl k cokpauenuro omxooos,
be30mxo0uble mexHonouu. Mcmounuxu 3a2psasHenus OKpyscarouel cpeovl.
IlepcnexmugHnvie mexHoi02UU TUKBUOAYUU NOCTEOCTNEULL 3a2PA3HEHUS
oKpyarcaroufeti cpeovl. Pexynomusayus nougvl u 600nvix pecypcos. Cucmemol
60000uucmru. MedxcoyHapoonvle npocpammsl N0 0OPAUEeHUIO ¢ OMX00aAMU U
COKPAWeHuro 8030eliCmMBUsl HA OKPYHCAOWYI0 cpedy, ux 3¢pghekmueHocme.

B3aumoceazv cocmoanusn oKkpyscarouieil cpeovt u 300p06b: uenoeKa

Heepaoayus oxpyoicaroweti cpeovl. Ilpoepammel MoHumopuHea kaiecmeaa
oKpydfcaroueti cpedvl. 3azpazHeHue 8030YUWHOU, B0OHOU Cpedbl, NOYBbI, NPUUUHBL U
cneocmeust. [llymosoe 3aepszuenue. Inekmpomacnummuoe go3oevicmaue. I1J[K.
Yemouuusocms opeanuzma u cpedvt Kk cmpeccosvim 8030eticmsusim. 3abonesanus,
CBA3AHHbLE CO CHUMCEHUEM Kauyecmea oKpyxcaiowell cpeovl. Mnousuoyanvhole
0COOEeHHOCMU OP2aAHUIMA NPU 8030EUCMBUU (PAKMOpPOo8 OKpYIcaloueli cpeobl.
CospemerHble mexHON02UU COKPAWEHUsSI He2AMUBHO20 8030eliCMBUsl (haKkmopos
oKkpyacaroweti cpeovl. Hayunvle ocHogbl npoekmuposaHus 300po6oti cpeobl
obumanusl.

HHemoncmpayuu. BuneobparmenTs! u oTorpaduu Mo TeMe: Mporecchl THUEHUS,
OpoKeHHe, MPOIIECCHI TUCCUMUIISIINMN; TIPEACTABUTENH MMPOKAPUOT U
DYKapHoOT; OCOOEHHOCTH CTPOEHUSI BUPYCOB, MPEACTABUTENH 11apCTBA TPUOOB,



HKOJIOTMYECKUE CUCTEMBI, IPUMEPHI MUILEBLIX Lienei. PacTBopeHue B Boae
XJIOPOBOJIOPOAA (AMCCOLUALINS COISTHOM KHUCIIOThI), PACTBOPEHHUE KPUCTAIIIIOB
NepMaHraHaTa KaJlus WIM MEJHOTO Kylopoca B BOJE, UCIIapeHHue BOAbI, 1 Py3ust
Naxy4Mx BEIIeCTB (0JI€KOJIOHA) C ropsIIel JaMIIOYKY HaKaJuBaHUs, UCIIapeHHE
KaIlJIi criupTa ¢ GUIbTpoBaiIbHOM Oymaru uin candpeTku. Penpoaykunn KapTuH
BEJIMKUX XYJI0’)KHUKOB Ha TEMY O0XKECTBEHHOI'O IIPOUCXOKICHUS KU3HU;
Pa3IMYHBIX TPUPOJIHBIX FKOCHCTEM. TaOauIlbl U MIaKaThl: «XUMUYECKUH COCTaB
KIIETKH», « DBOJIOLMOHHOE IPEBO PACTEHUI», « DBOJIFOIIMOHHOE APEBO
YKUBOTHBIX», « DBOJIIOLIMOHHOE APEBO MPUMATOB U uenoBeka». [loptperst A .
Omnapuna u [x. b. Xonaeitna, T.11IBanna, JI.1. iBanoBckoro u 3. Jl>xeHHepa,
A.Tenciau, B. Cykauesa, O. I'ekkens, B.M.Bepnanckoro, U./{lapBuna. [Tnakatel u
MYJISKA OPTaHOB M CUCTEM OPraHOB PACTEHUM, YEIIOBEKA U JKUBOTHBIX.
JleMoHcTpanus nporecca GoTOCUHTE3A.

Jlabopamophvie onvimel. 1. CBolicTBa 6enkoB. CBolcTBa r1t0Kk03bl. CBOMCTBA
caxapo3bl. CBOKCTBa KpaxMmara.

Ilpakmuuecxas paboma Ne 7. Pacno3HaBaHne OpraHUYECKUX COCTMHEHUM
Ilpaxmuueckas paboma Ne 8. I3yueHue pacTUTEIIbHOU U )KUBOTHOM KJIETKU

Ilpaxmuueckas paboma Ne 9. I3yueHre MUKPOCKOITUYECKOTO CTPOCHUS
YKMBOTHBIX TKAHEHN

Ilpakmuueckas paboma Ne 10. H3zyuenue nogederus npocmeuuux npocmenmux
100 MUKPOCKONOM 8 3a8UCUMOCIU OM XUMUYECKO20 COCMABa 800HOU CPeObl.

llpaxmuueckas paboma Ne 11. H3yuenue 83aumocesseti 8 UCKYCCMEEeHHOU
9Kocucmeme — akeapuyme u cocmasieHue yenet NUMmaHus.

llpakmuueckas paboma Ne 2. I3yuenue ObITOBBIX OTXOA0B. Pazpabomka
npoexkma pazoeibHo2o cbopa mycopa.

5. Abuornueckne GakTopbl U NPUCHOCOOJEHHOCTh K HUM KMBBIX
opraHu3moB (7 4)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmuviiv, myHop u

aecomyndp. Kimmar Poccuun. [lpuponno-knmmaruyeckue 30861 Poccun:
aAPKTUYECKUX MYCTBIHb, TYHIP, JIECOTYHAP, TAUTHU, CMEIIAHHBIX U
HIUPOKOJIMCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEIEH, MOTYMYCThIHb, TYCTHIHb.

PazHoo06pa3ue u npucrnoco6IeHHOCTh )KUBBIX OPTaHU3MOB K TOM WJIM UHOM
MIPUPOHO- KIIMMATUYECKOU 30HE.

Inexmpomaznumnan npupooa céema. CBeT. PazBuTue NpeicTaBIeHUi o
NpUPOE CBETA. DJIEKTPOMArHUTHOE n3nydenue. JlyinHa BoaHel. YactoTta
kojiebanuit. Illkana snexTpoMarHUTHBIX BOJIH. -JIy4n, peHTT€HOBCKOE
U3JTy4deHHe, yIbTpa(HroIeTOBOE U3IyUeHUE, BUAUMOE U3IIy4eHUE, HHPPAKPaCHOE
W3JIyYEHUE U UX POJIb B MPUPOJIE U )KU3HU YeTIOBEKa.



Onmuueckue ceoiicmea céema. /IBovicTBeHHas nprpoia ceeta. POTOH. 3aKOHbI
OTpa)KE€HUs U IpesoMiIeHUs cBeTa. OTHOCUTENBHBIN MOKa3aTeb

npesomiieHusi. DakTopsl, BIKAIOIINE HAa MIOKA3aTeNlb IPEJOMIICHUS: IPUpoJa
BELIECTBA, TEMIIEPATYPA, IJIMHA BOJHBI AJAI0IIETO U3ITyUYEHUSI.

Pedpakromerp. [ducnepcus, nudpakuns u uHTEpHEPEHIMS CBETA.

Ceem u npucnocod1eHHOCHb K HEMY HCUBHIX Op2aHU3MO06. BnusiHue cBeTa Ha
OpraHM3aLMIO )KU3HEHHOT'O IMKJIA OPTaHU3MOB. bHOpUTMBL. DOTOCHHTES.
Knaccudukanus pacreHuit Ha CBETONIOOUBbIE, TEHETIOONBBIE U TEHEBBIHOCIUBBIC.
®doTtoTpornu3M. 3HaYEHUE CBETa JJII OPUEHTALIMH KUBBIX CYLIECTB B
IIPOCTPAHCTBE. bHOMOMUHECIEHIUS U €€ POJIb B )KU3HU JKMBOTHBIX.

BHympeHH}l}l IHeplusn MﬂKpOCKonulleCKOﬁ cucmemal. TepMOI[I/IHaMI/IKa H CC
IMPOrHOCTUYCCKOC 3HAYCHUC. BHYTPCHH}IH OHCPIHUA TepMO,Z[HHaMH‘ICCKOﬁ
CHCTCMBEI. HCpBOC Ha4daJdo TCpMOJUHAMUHKH. Tennonepezxaqa. TGHJIOHpOBOI[HOCTB.
KOHBCKHI/IHI CCTCCTBCHHAA U IIPUHYANUTCIIbHAA. TemnoBoe H3JIYYCHHUC.

Tennoeoe pasnosecue. Temnepamypa. Bropoe Hayano TEpMOANHAMUKH.
KommuecTBo Temnotsl. TemnoeMkocTs. TermnoBoe paBHOBECHE.
TepMoaMHAMHUYECKUE CUCTEMBI TPEX TUIIOB: U30JIMPOBAHHBIC, 3aKPHITHIE U
OTKpHBITHIE. TeMmneparypa, Kak mapaMeTp COCTOSTHUS TEPMOJIUHAMUYECKON
CUCTEMBL.

Temnepamypa u npucnoco6aeHHOCMb K Hell HCUBHIX OP2AHUIMOB.

TepMmoperynsauus B »KUBOM IIpupoe. TermmonpoayKius 1 TEII00T1aqa.
MexaHu3MBI TEPMOPETYJISLUU KUBOTHBIX U pacTeHUM. TeMiieparypa Tena
YyeJoBeKa U ee puznonoruyeckas poiib. Knaccudukanus KUBOTHBIX IO
TEMIIEPATYPHOMY PEKUMY HAa TOMOMOTEPMHBIE TTOMKWJIOTEPMHBIE U
rerepoTepMHbie. Knaccudukanust opraHu3MOB 110 TEMIEPATYPHOMY MHTEPBAIY
OOWTaHUA: 3BPUTEPMHBIE U CTEHOTEPMHbIC. AKKIMMaTU3alus. TeMrepaTypHbIi
PEXKUM.

Cmpoenue monexynnt u gpusuyeckue ceoiicmea 600vl. CTpOECHHUE MOJIEKYJIbI
BOJIbI. Bosta kak pactBoputesb. @U3nuecKrue CBOMCTBA BOJIbI: AHOMAJIbHAS
TeMIIEpaTypHAas 3aBUCUMOCTb IJIOTHOCTH BOJbI; BBICOKOE TTOBEPXHOCTHOE
HATSDKEHUE BOJIBI, aHOMAJILHO BBICOKHE 3HAYEHHUS TEMIIEPATYP KUIICHUS U
TJIABJICHUS BOJIbI; BBICOKOE 3HAYCHUE TEINIOEMKOCTH BOBI.

3HaueHne PU3NYECKUX CBOMCTB BOABI IS IPUPOIBI.

Inexmpoarumuueckasn ouccoyuauus. OCHOBHbBIC MOJIOKECHUS TCOPUU
anekTpoauTudeckoit nucconuanuu (TO). DIeKTpOAUTHI U HEAIEKTPOIUTHI.
Kiraccudukaiiyss HOHOB IO pa3IMYHBIM OCHOBAaHHMSAM. MeXaHWU3Mbl THUCCOIHAIIAN
AJIEKTPOJIUTOB C Pa3HBIM TUIIOM XHMHUYECKOHN CBs3U. CTENEHb JIEKTPOJIUTHIECKOM
nuccounanuu. Cou, KUCIIOTHI M OCHOBaHMS B cBeTe TO/I.

Pacmeopumocmo. pH, kax nokazamesns cpeodvt pacmeopa. PacCTBOpuMOCTb U €€
KOJIMYECTBEHHAsl XapaKTepUCTHKA — KOA(PPHUIIUEHT pacTBOpUMOCTH. MaccoBas
JIOJIs1 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE.



Boga kak amdonut. [Tonsitue pH pactBopa. 3nauenue pH B npupoae. 3HaueHus
pH ¢usnonornueckux KuaKocTel 4YeIoBEKa B HOpME.

Xumuueckue ceoncmea 600bl. XUMHUUECKUE CBOIICTBA BOAbI. B3aumonelicTaue
BO/JIbI ¢ Me€Ta/uiaMu. B3auMoieiicTBre Bojbl ¢ okcuaaMu. [ uaparausi.
B3aumoneiictBue Bojibl ¢ cossimu. ['unponus. Pasnoxxenne Boapl. [lonarue o0
ANEKTPOIN3e U (HOTOHU3E.

Booa - abuomuueckuii pakmop ¢ rsncuznu pacmenuil. Ponns Boasl B 6uocdepe:
KOJIBIOEJIb JKU3HU, Cpefla OOUTaHUSI, YUaCTHUK OMOXMMUYECKUX MPOIIECCOB,
YYaCTHUK CO37jaHus OMOT€OIIEHO30B, PErYSATOP KJIMMarTa Ha raHeTe. ['uaponus
OpraHMYECKUX BEIIECTB B )KUBBIX opraHuzMax. Knaccudukaius pacteHuii mo
OTHOUIIEHUIO K KOJIMYECTBY BOJIbI B OKPYXKAIOIIEH cpesie: TuAaTOPUTHI,
ruApOPUTHI, TUTPOPUTHI, ME30(UTHI, KCEPODUTHI.

Conenocms, kak aouomuueckuii paxmop. Conu. Knaccudukarus coneil.
HaunGoiee pactpocTpaHeHHBIC KUCIIBIE COJH, MX NpuMeHeHue. JKECTKOCTh BOJIBI.
Conu kak MuHepasioodpasyronue BemecTBa. Coiv — abuoTH4YecKuit paxtop.
[TprcnocoOIeHHOCTh PaCTEHUH M JKUBOTHBIX K Pa3IMIHOMY COJICBOMY PEKUMY.
BnusiHne conu Ha OpraHu3M 4eI0BeKa.

Ilouea, kak abuomuueckuit pakmop. IloHsTue 0 MoUBEe U KiaccUUKALIMSL
nous. [Iporecc mouBooOpazoBanus. Dnadguueckue GakTopbl CPEAbl U
MPUCTIOCOOJICHHOCTh K HUM >KUBBIX OPTaHU3MOB. 3HAUCHUE MTOYBBI B PUPOJIE U
YKU3HM Y€JIOBEKa: Cpe/ia OOMTaHUS )KUBBIX OPraHU3MOB; SKOHOMUYECKOE 3HaUCHUE,
o0JaaeT MmIoI0POIMEM, OKa3bIBAET CYIIECTBEHHOE BIMSIHUE HA COCTaB U
CBOICTBa Bcel ruipochepsl 3eMIIH, SIBISIETCS TJIABHBIM PETYJISITOPOM COCTaBa
atMocdepbl 3eMiIM, BaKHEHITHNA KOMIIOHEHT OMoreolieHo3a. L{Ber u quarnoctuka
MOYB.

Buomuueckue gpakmopwt oxpyrcarouieii cpedvt. buotndeckue GakTophI.
buotnueckre B3aMMOOTHOIIEHUS MEXITY OpTaHU3MaMu: KOHKYPEHITHUS,
XUITHUYECTBO, CUMOMO03 (MyTyaau3M, KOMMEHCAIU3M), MApa3UTU3M (IKTO- U
sHpomnapasuthl). [IpuMepsl OMOTHYECKUX B3aUMOOTHOIIICHUN B IPUPO/IE.

Jemoncmpayuu. Buneodparmentst u potorpaduu mo Teme: XxapakTepHbIE
OMOTreoIeHO3bI TPUPOTHO-KIMMATHUYECKUX 30H Poccuu; pa3BuTHe npeacTaBieHui
O MPUPO/IE CBETA; OMOIIOMUHECIICHITUS; TEIIJIoNepeaya U TeIIONPOBOAHOCTD;
OMOTHYECKHUE B3aUMOOTHOIIECHUSI MEXIAY OpTraHU3MaMu;

Kaprsl: npuponHo-knnmaTnyeckux 30H Poccun, mouseHHas kapra Poccnn.

[Toptpetsl: @. ['pumansau, X. I'rolirenca, O. @penens, M. [1nanka,
Jx.Maxkcsenna, B.B. /lokyudaesa. [1Ikana anekTpoMarauTHbIX BOJH XK.
Makcema. OTpakeHne U TpesioMyieHue cBeTa. Jlucrnepcuu cBeta 1 0OpaTHBIM
HKCIIEPUMEHT TI0 «CMEIIEHUI0Y» 1[BETOB. SIBieHne nudpakiuun. Kusbie umm
repOapHbIe IK3EMIUISPHI TPEICTABUTENICH CBETOTIOOMBBIX U TEHEBBIHOCIIMBBIX
pacteHuii. Pabota mpoTHB CHUJT BHEITHETO JaBJICHUS 33 CUET PACITUPEHUS

raza. DJIEKTpU3alUs BOJAbl. AHOMaIbHAsA TEMIEpATypHasi 3aBUCUMOCTD IIJIOTHOCTH



BoJIbI. HucXoasImyii MOTOK XOJOJHOM M BOCXOISIIINM ITOTOK TEIJION

BO/JIbl. BBICOKO€ MOBEPXHOCTHOE HATSIKEHHUE BOJIbI. PACTBOPUMOCTH BEILIECTB B
HEMOJISIPHBIX U MOJISIPHBIX pacTBOpUTENAX. [I[poBepka 3J1eKTpONPOBOIHOCTH
pPacTBOPOB AJEKTPOJIUTOB U HEdJIeKTpoauToB. Onpenenenue pH pactBopa
PA3JIMYHBIX KUJIKOCTEN. B3ammopaencTBue BOJbI C METaJIaMi. B3auMoaencTBre
BOJIbI C OKcuaaMu. ['uapomnus coseid, 00pa3oBaHHBIX CUILHBIM OCHOBAaHHEM U
c1aboi KUCIOTOU U HA000pOT. PacTeHus pa3IuyHbIX TPy IO OTHOIIEHUIO K
KOJIMYECTBY BO/JIbI B OKpY»Katolen cpeie (>KUBbIE WU TepOapHbIe IK3EMILISPHI).

[lepexon cpemueii coi B KUCITYIO U Ha000poT. [IpuroroBieHne sKeCTKOM BOIBI U
uccienoBanne ee cBorcTB. [lomydyeHune rugpokcokapOoHaTa Meau (MajaxuTa) u
HCCIIEIOBATh €T0 CBOMCTB.

Jlabopamophwvie onvimoi. 1.Habmonenne naTepdepeHIIMOHHON KapTHHBI HA
MBUIBHOM TUIeHKE. 2.Habmonenne nudpakiiioHHoi kapTuHbl. 3. Habmoaenue
pacIpoCTpaHECHUs BOAHBIX PACTBOPOB MO PACTCHHUIO.

Ilpaxmuueckas paboma Ne 13. H3yuenue npucrnocoOJICHHOCTH OPraHU3MOB K
cpejie oOuTaHus.

lIpakmuueckas paboma Ne 14. I3yueHue BOJTHOBBIX CBOMCTB CBETA.
Ilpakmuueckas paboma Ne 15. 3yuenue n3o0pakeHus, 1aBaeMoro JIMH30H.
Ilpakmuuecxas paboma Ne 16. U3mepenue yaenbHON TEIMIIOEMKOCTH BO/IBI.

Ilpaxmuueckas paboma Nel7. I3ydenue »KeCTKOM BOAbI U YCTPAHEHUE €€
KECTKOCTH

Ilpaxmuueckas paboma Ne 18. ViccnenoBanue cpejibl pacTBopa Cojieil U coka
PaCcTEHUMN.

Ipaxmuuecxas paboma Ne 19. IzydueHnue coctaBa 1moys

Hazeanue memor |Konuuecmeo| konuuecmeo Konuuecmeo
uacoe  [KOHMPOIbHBIX] adopamopHbIX u
pabom npaKmuueckux paoom
BBenenue
EcTrecTBO3HAHHE N 1 4
MeTOAbI MO3HAHUSA
MHpa
000104k 3emiin: 1 2
Jurocdepa,
rujapocoepa,
aTrmocgepa
Maxkpomup. Hayka 1 6
00 oKpy:Kaloien




cpene. buocdepa.

AOuoTnuyeckue
¢axkTopbl 1
NMPUCIIOCO0JIEHHOCTh
K HUM KMBBIX
OPraHN3MoB.

HToro

35

19

TemaTuueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIUIECTBA YaC0B, 0OTBOAUMBIX
HA 0CBOEHME KaKI0H TeMbI.

Ne | HanmenoBaHue
n/ | paszzgenau Tem

Komuuec
TBO
4acoB

OcHOBHOE coJiepKaHuE

JlaTta

| BBenenue

4

IUIaHUpYE |pakTUyec

Mas

Kast

1 | Beeneuue B
€CTECTBO3HAHHE

.MHOrorpaHsocTb
B3aHUMOOTHOIIEHU
YEJI0BEKA U

npupoael. Ponb
€CTECTBO3HAHMUS B
MHPOBO33PEHUU
COBPEMEHHOI'0 YEJIOBEKA.

Bnusiaue npupoasl Ha
TBOPYECKOE BJIOXHOBEHUE
NesaTeNen NCKYyCCTBA

B €ro

pazIMyHbIX cdepax.

2 | EcrecTtBO3HAHU
€ — €JUHCTBO
HayK O IPUPO/JIC

JnanexkTrka
€CTECTBO3HaHUS (BCE
€CTECTBEHHbIE HAYKU
SIBJISIFOTCS. PE3YJIbTaTOM
muddepeHIanum
CHUCTEMBI €JIUHBIX
IIEpBOHAYAIBHBIX 3HAHUU
0 IPHUPOJIE, U, HA0OOPOT,
CHUHTE3 €CTECTBEHHOHAYyY
HBIX 3HAHUU




YaCTHBIX HayK B €AMHYIO
CUCTEMY
MHUPOBO33PEHUS).

Baxueiinme moHstus u
CTaHOBJICHHE (PU3UKH,
XUMHUH U OMOJIOTHH 10
KypCy OCHOBHOM IIIKOJIBI

3 | Koadepenmus Brinenenue u
- | o Teme: dbopmynupoBaHue
4 | «EctecTBO3HAH MMO3HABATEIbHBIX 1EIICH;
1€ — €IMHCTBO MOMCK HEOOXOIMMOM
HayK O uHpopMaIuio;
HpHpoAe» MIPUMEHEHUE METOJIOB
MH()OPMATMOHHOTO
MOMCKa, B TOM YHCJIE C
MTOMOIIBIO
KOMIIBIOTEPHBIX CPEJICTB;
CTPYKTYpUPOBAHUE
3HAHU; OCO3HAHHOE U
POU3BOJIBHOE
MOCTPOECHUE PEUYEBOTO
BBICKA3bIBAHUS B YCTHOM
U TIMCbMEHHOH (hopmax
Il | EcrecTBO3HaH
e U MeToAbl
MO3HAHUA
MHUpa
5 | Ucropus BaxHeiimume sramnsl
WU3y4YCHUS Pa3BUTHUSA €CTECTBEHHBIX
MPUPOIBI. HayK;
Hporpece B Posis mporpecca B
CCTCCTBCHHDIX Pa3BUTHUU LIMBUIU3ALINH.
HayKax U ero
BKJIAaJI B OMIUPUYECKUIN YPOBEHb
pasBUTHE HAy4YHOTO TTO3HAHUS U €rO
100505350005 6320005071 COCTABJ/IKOIIIHC:
HaOII0CHUE,
AKCIEPUMEHT, TUIIOTE3A,
MOJEINPOBAHUE.

MopgenupoBanue, T.€.
npeoOpa3oBaHue 0OBEKTA




ITO3HAHUS U3
YyBCTBEHHOH (hOPMEI B
MOJIEJIB, T€ BBIIEICHEI
CYIIECTBCHHBIC
XapaKTEPUCTHKU 00BEKTA,
U TIpeoOpa3oBaTh MOJICIIN
C LIEJIBbIO BBISIBIICHUS
0O0IIMX 3aKOHOB.

IIpakTnueckas DKCIEPUMEHT C

pabora cOOJTI0/IEHNEeM TEXHUKU
Nel «Ommnmpuy 0e30macHOCTH,

€CKOe TIO3HAHUE HaAO0JII0/1aTh 32 HUM,

B U3YYCHUU dbukcupoBaHue
€CTECTBO3HAHMSI pe3yJIbTaToOB U

» UHTEPIIPETUPOBAHUE UX;
IIpaxmuuecxas [TocTpoenne Mmonenun
paboma MOJIEKYJI OpTaHUYECKUX

Ne2. Tloctpoen
ue

COE€IUHECHUN 1
YCTAHOBJIEHUE 3aBUCHMO

MIPOCTPAHCTBEH CTH MX CBOMCTB OT

HBIX MOjIeIeH CTPOCHHUS Ha MIpUMEpe

HEOpPTraHUYECKU U30MepoB OyTaHa

X "

OpraHUYEeCKUX

COCIMHECHUH B

COTIOCTaBIICHUU

C uX

CBOMCTBAMU.

[IpakTnueckas [IpoBenenue

pabota Ne3 AKCIIEpPUMEHTA C

«Habmronenue COOJIFOEHUEM TEXHUKHA

3a ropsien 0€30I1acHOCTH,

cBeuei» HaOJII0JIEHUE 32 HUM,
OIICHUBAHUE pe3yJibTara

[IpakTrueckas

pabora [IpoBeeHue 3KkcepruMeHTa

Ned «Habmarone
HHE 3a
U3MEHEHUEM
COCTOSIHUSI
JIbIIA»

Cc COOTFOIEHUEM TEXHUKU
0e30I1acHOCTH,
HAOIIOICHUE 32 HUM,
OIICHMBAHUE Pe3yJIbTaTa




10 | KonTponbHas 1 AHam3 cOOCTBEHHBIX
pabota Nel o JTOCTH)KECHUU B IO3HAHUU
TeMeE: €CTECTBO3HAHUSA U
«EcrtecTBO3HAH METOJIOB €T0 IMO3HAHMUS.
U€ U METO/IbI AHanu3 pe3yiabTaToB
MO3HAHUS KOHTPOJBHOM paboThI U
MUpa» IIyTEN JOCTUKECHUS

KEJTAEMOT0 YPOBHS
YCHEUIHOCTH.

I | Obosn0uKnH 10

I | 3emunm:

| | auTocdepa,
ruapocgepa,
armocgepa

11 | Ctpoenue 1 BuyTtpennee ctpoeHue
3emMiu. 3eMJId U XUMUYECKUN
JIutocdepa. COCTaB €€ YaCTEeu.

Ctpoenue u cocTtaB
auToc(epbl U MPUUUHHO-
CJIEICTBEHHBIE CBSI3U
MEXIy HapyIICHUEM e¢
CTPYKTYpBI U
IPUPOTHBIMU
KaTaKJIM3MaMH
CooTHecenue 0anioB
3emnerpscenns no [lkame
Puxrepa u ero
MIOCJIE/ICTBUS

12 | [Ipaktrueckas |1 [IpoBenenue
pabota Ne5 AKCIIEPUMEHTA C
«3yuenue COOJI0/IEHUEM TEXHUKU
KOJUICKIIMH 0e30I1acHOCTH,

TOPHBIX MMOPOI» HaOJII0/ICHUE 32 HUM,
OIICHHWBaHUE pPe3yibTaTa

13 | 'uppocdepa. 1 CocraB ruapocdepsl
Oxkeanbl 1 U KPYTrOBOPOT BOJIBI.
MOpL. Buner Mmopen no

Pa3IMYHBIM MPU3HAKAM.

14 | Boas! okeanoB | 1 CocrTaB u cBOMCTBaA

Y MOpEH.

OKEaHWYECKON U MOPCKOH




BOJEL.

Coneprxanue nmpumecen u
KOJIMYECTBEHHAs
XapaKTEPUCTHUKA
COJIEHOCTH BOJBI —
IIPOMUILIIE, - C LIBETOM U
CBOMCTBAaMHU MOPCKOU
BOJIBL.

MupoBbie 3amachl 1
reorpaduueckoe
MIOJIO’KEHUE TIPECHOU
BOJIBI.

3aBUCUMOCTb MEXKITY
MOPCKUMU TEYEHUSIMHU U
THIIOM KJIMMATa.

[IprymHBI IPUIVBOB U
OTJIUBOB.

15

Boapl cymn.

HazemHrble 1 mog3eMHbIe
BO/JIbI CYIIIN U
OTHOCHUTEIBbHOCTDH TAKOTO
JIEJICHUS HAa IPUMEPE
POIHUKOB, T€U3EPOB U
MHHEPAIBbHBIX
HCTOYHUKOB.

Knaccudukanus
MUHEPAITBHBIX
HUCTOYHUKOB, U
WX 3Ha4YCHUE.

Kapcrel 1 ux xummnueckue
QHTOHUMBI — MPOLIECCHI
o0pa3zoBaHUs
CTaJaKTUTOB U
CTaJIaTMUTOB.

3aBUCHUMOCTb MEXKIY
aHOMAaJIbHBIMU
CBOMCTBAMHU BOJBI U
CYIIIECTBOBAHUEM KU3HU
Ha 3eMIIe, a

Takxke (HopMuUpoOBaHHEM
KJIUMAaTa Ha IUJIaHETe.




16

ATtmocdepa.
Ilorona.

CocraB atMocdepsl, ee
YacTH U UX 3HAYCHUE B
YKU3HU TUIAHETHI.

[Tpr4rHBI 030HOBBIX
JBIP U MTAPHUKOBOTO
s dexTa u mocneaCTBUS
JTAHHBIX SIBJICHUU.

17

ATtMochepHoe
JIaBJICHUE.
Berep.
BnaxxnocTh
BO3/yXa.

ATMocdepHOe TaBiIeHHE,
IUKJIOHBI U
AHTHUIMKJIOHBI,
atMocdepHbIe (PPOHTHI.

CriocoObI U3MepeHus
aTMOC(EepHOro NaBJICHUS;

Knaccudukanus Betpa u
OIICHKAa OIAaCHOCTU U
MOCJIEICTBUI CHUIILHBIX
BETPOB: Tail(hyHOB,
yparasoB, cMepyeil,
TOPHAJI0, OOPHI.

Cuina Betpa B
COOTBETCTBHUH CO IIKAJIOU
Bodopra. BrnaxxHocts
BO3/lyXa U €€ HOPMATHBBI.

N3mepenne BIaxHOCTb
aTMoc(epbl C TOMOLIBIO
TUTPOMETPOB U
IICUXPOMETPOB.

BiusHaue Bna)xHOCTH Ha
KJIMMAT U CAMOYYBCTBUE
JTIOIEN.

18

[IpakTnueckas
pabota Neb
«3yuenue
napameTpoB
COCTOSIHUSA
BO3/yXa B
KaOuHeTe»

[IpoBenenue
AKCIIEPUMEHTA C
COOJIFOEHUEM TEXHUKHA
0e30I1acHOCTH,
HaOJII0JIEHUE 32 HUM,
OIICHUBAHUE Pe3yJibTaTa

19

KonTposbHas
pabota Ne2
«Meramup.

Anann3 coOCTBEHHBIX
JTOCTU>KECHUU B ITO3HAHUU
€CTECTBO3HAHUS U




0O00JI0YKH

MCETOOOB €I0 ITIO3HAHMHA.

3eMiu: AHanu3 pe3yiabTaToB
nutocdepa, KOHTPOJILHOM pabOThI
ruapocdepa, nyTeH TOCTHUKEHUS
aTMocdepa» KEJIAeMOTro YPOBHS
YCHEIIHOCTH.

| | Makpomup.

V | Hayka o0
OKpY:Kalouen
cpezne.
buocdepa.

20 | ITpakTrueckas [IpoBenenue
pabora Ne 7 AKCIIEPUMEHTA C
«Pacno3naBanu cOOIIOIEHNEM TEXHUKH
€ OpraHuYeCcKux 0€30IacHOCTH,
COCIUHCHMI HaOIIOICHHE 32 HUM,

OILICHHWBAaHUE pPe3yabTaTa

21 | IlpakTuueckas [IpoBenenue
pabota Ne 8 AKCIIEpUMEHTA C
«3yuenue COOJII0/ICHUEM TEXHUKU
CTPOCHHUS 0€30MacHOCTH,
pPacTUTEIbHOU HaAOJIIO/ICHHE 32 HUM,
U )KUBOTHOU OIICHUBAHUE pe3yJibTara
KIICTKI

22 | [IpakTraeckast
pabota Ne9 [IpoBeeHMe 3KCIEPUMEHTA
«3yuenue C COOJIFOICHUEM TEXHUKHU
MHUKPOCKOTIHYEC 0E30I1acHOCTH,
KOT'O CTPOCHUS HaOJIOICHHE 32 HUM,
KUBOTHBIX OIICHUBAHUE pe3yJibTara
TKaHEW»

23 | IIpakTrueckas [IpoBenenue
pabota Ne 10. AKCIIEpPUMEHTA C
N3yuenue COOJIFOICHUEM TEXHUKHU
[IOBEICHUS 0€e30IMacHOCTH,
MPOCTEUIIINX HaOJII0/ICHUE 32 HUM,
IIPOCTEHTITIX OIICHHWBaHUE pe3yabTaTa
nojt
MHUKPOCKOIIOM B
3aBUCUMOCTH
oT

XUMHUYCCKOTI'O




CcOoCTaBa BOJIHOU
Cpelbl.

24 | ITpakTraeckas [TpoBoaUTH
pabota Ne 11. JKCIIEPUMEHT C
«3yuenne cOOJTI0/IEHNEeM TEXHUKU
B3aMMOCBS3€il B 0e30I1acHOCTH,
HMCKYCCTBEHHOU Ha0IIOAaTh 3a HUM,
DKOCUCTEME — (bUKCUPOBATH PE3YIHTATHI
aKkBapuyMe u Y UHTEPIPETUPOBATH UX.
COCTaBJICHHE
Hereun
UTAHUS.

25 | CemuHap Ha Haxoaute ¢ momomnisio
TEMY: Pa3IMYHBIX CPEJICTB,
«IKOJOTHIECKA BEIICIISTH,
€ TIpOoOIeMBI CTPYKTYPUpPOBAaTh U TIPE
COBPEMEHHOCTH JICTaBJISITH B BUJIE
» TOTOBOTO MTPOTYKTa

(cooOmmeHus u
Mpe3eHTAI1H )
HEOO0XO0IUMYIO
uHbOpMaIHIO.
YcraHaBnuBaTh
MPUYUHHOCIIEICTBEHHBIE
CBSI3U, CTPOUTH
JIOTHYECKYIO TIETTh
pacCykJIeHUuM U
JIOKa3aTeNIbCTB.
B3aumopericTBOBaTh B
rpyImIe B mpoiecce
BBICTYTIJICHUS.

26 | ITpakTrueckas [IpoBOOUTH SKCIEPUMEHT,
pabota Ne 12. (buKCUpOBaTH PE3YIHTATHI
Nzyuenue U UHTEPIIPETUPOBATH HX.
OBITOBBIX

OueHuBaTh 3HAYECHHE
OTXOJIOB. YTHIINM3ALUU U
Pazpabotka

nepepadboTKu OBITOBBIX
HpoekTa OTXOJIOB.
pa3iebHOTO
cobopa mycopa.

27 | KontponbHas AHam3 cOOCTBEHHBIX




paboTta Ne3
«IIpoucxoxneH
Ue KU3HU Ha
3emie. YpoBHU

JOCTH)KEHUN B TIO3HAHUU
€CTECTBO3HAHUSA U
METOJIOB €T0 IMO3HAHMUS.
AHanu3 pe3ynbTaToB

OpraHu3aluu KOHTPOJBHOM pabOoThI U
#Ku3HU. OCHOBBI yTeH TOCTHUKEHUS
HKOJIOTHH. KEJITAaeMOTO YPOBHS
DBOJIIOLIMOHHAS YCHEIIHOCTH.
TEOPHS»
V | AbnoTnyeckue
| | dakTopbI M
NMPUCIIOCO0JIeH
HOCTH K HUM
KHBBIX
OPraHu3MoB.
28 | [IpakTraeckas [IpoBenenue
pabora Nel3 AKCIIEpUMEHTA C
«3yuenue COOJIIOICHUEM TEXHUKHU
MIPUCIIOCOOJICHH 0€30I1acHOCTH,
OCTH HaAOJIIO/ICHHE 32 HUM,
OpraHU3MOB K OIICHUBAHUE pe3yJibTaTa
cpene
oOuTaHUsD
29 | [IpakTraeckas [IpoBenenue
pabora Nel4 AKCIIEpUMEHTA C
«3yuenue COOJIFOICHUEM TEXHUKHU
BOJTHOBBIX 0e30I1acHOCTH,
CBOICTB CBETa» HaAOJTFOICHHE 32 HUM,
OIICHMBAHUE Pe3yJIbTaTa
30 | [IpakTrueckas [IpoBenenue
paborta Nel5 DKCIIEPUMEHTA C
«M3yuenue COOJII0/IEHUEM TEXHUKU
M300paKeHus, 0€30I1acHOCTH,
JIaBaEMOTO HaOJII0JIEHUE 32 HUM,
JTUH301» OIICHWBAHUE Pe3yJIbTara
31 | [TpakTuueckas [IpoBenenue
pabora Nel6 AKCIIEPUMEHTA C
«3mepenne COOJIFOICHUEM TEXHUKHU
yACIbHOU 0e30macHOCTH,
TEMI0EMKOCTH HAOJIIOICHHE 32 HUM,
BOJIbD) OIICHUBAHUE Pe3yJIbTaTa
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[IpakTnueckas
pabota Ne 17
«3yueHnue
JKECTKOU BOJIBI
U YyCTPAHEHUE
€€ KECTKOCTH

[IpoBenenue
AKCIIEPUMEHTA C
COOJIIOICHUEM TEXHUKH
0€e30IacHOCTH,
HaOJII0JICHUE 32 HUM,
OIICHHWBaHUE pPe3yibTaTa

33 | [IpakTuueckas [IpoBenenue
pabora Nel8 AKCIIEPUMEHTA C
«HccnegoBanue COOJTIO/ICHUEM TEXHUKH
Cpenbl 0C30ITacCHOCTH,
pacTBopa coseit HaOJI0/ICHHE 32 HUM,
U COKa OIICHUBAHUE pe3yJibTara
pacTEHUI

34 | [IpakTrueckas [IpoBenenue
pabora Nel9 AKCIIEpUMEHTA C
«3yuenue COOJIIOICHUEM TEXHUKHU
cocTaBa 0e30I1aCHOCTH,
IMOYBbI» HAOIIOICHHE 32 HUM,

OLICHMBAHHE Pe3yJIbTaTa




		2024-11-11T18:18:58+0800
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5" МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ ГОРОДА БРАТСКА




