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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmmMa 1O €CTECTBO3HAHMIO COCTaBJIeHa Ha OCHOBE TpeOOBaHUM K
pesyabraram ocBoeHust OOII OOO, npeacrtasinennsix B PI'OC OO0, a takxke Ha
OCHOBE XapaKTCPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB yXOBHO-HPAaBCTBEHHOTO
pPa3BUTHS, BOCIHUTAHUS W COIMAIM3ANNK OOYYaIONMUXCs, MPEACTaBICHHOW B
benepanbHOl paboueill MporpaMme BOCIUTAHUS U TOJJICKHUT HETOCPEACTBEHHOMY
NPUMEHEHUIO NP peau3aliy 0053aTeNIbHON YacTh 00pa30BaTEeIbHON MTPOTPaMMBI
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

[IporpammMa 1o €CTECTBO3HAHUIO OTpa)kaeT OCHOBHbIE TpeboBaHusa PI'OC
OOO k TUYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
00pa3oBaTeIbHBIX TPOTPaMM.

[IporpammMa 1O ecTeCTBO3HaHUIO Ja€T MPEJCTaBICHUE O LEeNsAX OOydeHwus,
BOCIIUTAHUSI M Pa3BUTHUA OOYyYaIOIIMXCA CPEJICTBAMH Yy4eOHOTO IMpeaMeTa,
yCTaHaBIMBAET 00sA3aTENbHOE TPEIMETHOE COJAEp)KaHUE, MPEIyCMaTPUBAET
pacupenesieHue ero Mo KjiaccaMm U CTPYKTYPUPOBAHME €ro IO pas3jiesiaM U TeMam
Kypca, 1a€T pacnpeesieHne Y4eOHbIX 4YacoB M0 TEMAaTHUYECKUM pa3jieiaM Kypca u
MOCJIEIOBATEIbHOCT ~ MX  HM3Y4YEHUS €  Y4ETOM  MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOro MpOIEcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs;, OmNpeaeisieT BO3MOXKHOCTH MpeaMeTa IS
peanu3auuu TpeOOBaHUN K pE3ylbTaTaM OCBOEHHUS MPOTPaMMbl OCHOBHOTO
oO1ero oopa3oBaHusi, TP€OOBaHUI K pe3ysbTaTaM OOydeHHUs Teorpaduu, a TaKxKe
OCHOBHBIX BUJIOB JICATEILHOCTH 00yYarOIINXCA.

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O NPEIMETA
«ECTECTBO3HAHUE»

«EcTecTBO3HAaHME» — HHTETPUPOBAHHBIA KypC, IIPU3BAaHHBIA OKa3aTh
COJIEPKaTENbHO-IEATEIbHOCTHYIO MOJACPKKY OCBOCHHS MPOTrpamMMm MO y4eOHBIM
npeameram  «buosorus» un  «l'eorpadusa», obOecrnednuTh NPONEAEBTHYECKYIO
COZIEPXKATEIBHYIO OCHOBY Ul TOCIEAYIOIIEr0 CHUCTEMAaTUYECKOTO H3Y4YEHUS
npeamMeToB «Xumus» U «duznkay. MHTErpanus pa3inuHbIX €CTECTBEHHO-HAYYHBIX
oOJjacTell 3HaHUS OCHOBAaHA Ha MPEICTAaBICHUH O €AMHCTBE MPUPOABI U O0IIEM IS
BCEX €CTECTBEHHBIX HAYK METO/E NTO3HAHMUS.

BrINonHAS NpONeneBTUYECKYIO poiib, Kypc «EcTecTBO3HaHUE» CONEPKUAT
CUCTEMHBIE 3HAHHs. boybIIOE BHUMAaHHME B HEM YIEISAETCA INPEEMCTBEHHBIM
CBA3AM MEKJy HAYAJIBHOW W OCHOBHOWM IIKOJIOM, WHTETPAlMA 3HAHUU BOKPYT
BEAYLIUX WJEH, ONpeNessIonMX CTPYKTypy Kypca U CHOCOOCTBYIOLIUX
(GOpMHUPOBAHMIO LEIOCTHOTO B3TJsAa Ha MHp. B Kypce pgatoTcsi mepBbie
IIPEICTABIICHUS O TAKUX IOHATHAX, KaK «Macca», «B3aUMOJEHUCTBUEY,



«CUJIa», «IHEPTUL», «aTOM», «MOJIEKYIa», «XUMUYECKHI 3nemeHT». [lomyyaembie
y4yallUMUCSl CBEACHUS O BELIECTBAX W HUX NPEBPALICHUSIX MOTYT CIYKUTh
MIepBOHAYAILHOM OCHOBOM JIJIs IOCTETIEHHOT'O OCO3HAHUS HJIEU O TOM, YTO MaTEpHsI
U (opMBI ee ABIKEHUS BCETJa B3aMMOCBSA3aHbI, YTO OOBEKTHI MPUPOIBI 00Pa3yIoT
[[EJIOCTHBIE CUCTEMBI, OTHOCUTEIFHO YCTONYMBBIC, HO B TO K€ BPEMs TUHAMHUYHEIE.
Hapymienne 3T0il AMHAMUYECKOH YCTOMYMBOCTU CHUCTEM MOXKET IPUBECTH K
HEeXXeJlaTeNIbHbIM TocaencTBUAM. OCO3HaHUE STOW MJEU Ba)KHO Il NOHMMAHUS
AKOJIOTMYECKUX TpobseM. MHTerpamusi pa3iuyHbIX €CTECTBEHHO- HAyYHBIX
oOjacTeli 3HaHHUA OCHOBAaHA Ha MPEJCTABICHUU O €IMHCTBE MIPUPOJIBI U OOIIEM ISt
BCEX €CTECTBEHHBIX HayK Merojae mno3HaHus. CoxaepkaHue HTaHHOTO Kypca
CTPOMTCSI Ha OCHOBE JEATEIbHOCTHOrO moJXoja. BoBieueHue yuammuxcs B
pPa3HOOOpa3Hyl0 Y4YEOHYIO, MCCIIEI0BATENbCKYI0 U MPAKTUYECKYIO JECSTEIBHOCTD
ABIIIETCS YCJIOBHEM MPHOOPETEHUsI MPOYHBIX 3HAHWUN, MPeoOpa3oBaHHUS HX B
yOEXKICHHS U YMEHHsI, CTAHOBJICHUSI OTBETCTBEHHOCTH KaK Y€PThI TMUYHOCTH.

HEJIU U3YYEHUSA YYEBHOI'O IPEJIMETA «ECTECTBO3HAHUE»

N3ydenne ectecTBO3HaHUA B 00IIeM o0Opa3oBaHUM HAIMpaBJICHO Ha
JOCTHKECHHE CIICTYIOIINX IIeJICH:

1) mpomneneBTHKAa OCHOB OMOJIOTHH, XUMHH, (DU3HUKH;

2) dhopMHpOBaHHE TMEPBOHAYATLHOTO TPEJACTABICHUS O METOJaX Hay4yHOro
MO3HAHUS TPUPOJIbI, IIEJIOCTHOTO B3TJIsA/1a HA MUP;

3) dhopMUpOBaHUEC JJIEMEHTAPHBIX YMEHHH, CBA3aHHBIX  C BBITOJIHEHHUEM
y4eOHOro0 J1abopaTOPHOTO UCCIICAOBAHNS,

4) bopmupoBaHHWE Y YYaNIUMXCA YCTOWYMBOIO MHTEpPeca K MpeaMeram
€CTEeCTBEHHO-HAYYHOI0 ITUKJIa (K OMOJIOTUM, XUMHUH, PUBHKE);

5) BocIMTaHHE OTBETCTBEHHOI'O M OCPEKHOrO0 OTHOIICHHS K OKPYXKaloIleH
pupojie, opMHUPOBAHKUE IKOJIOTHUSCKOTO MBIIIICHHS.

MECTO VYYEBHOI'O NIPEIMETA «ECTECTBO3HAHME» B
YYEBHOM IIVIAHE

OOsi3arenbHass  4YacTh ~ y4yeOHOro  IjlaHA  NPUMEPHOW  OCHOBHOMU
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00I1IETO 00pa30BaHus MPEyCcMaTpUBAaET
uzydenue npenmeroB «buonorus» u  «l'eorpapus» B 5—6 Kiaccax.
CucreMaTH4ecKoe U3yuyeHUe JAPYTUX y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
IIMKJIa B OCHOBHOM ITKOJIE HAYMHAETCS TIO3XKeE: ¢ 7 Kiacca — (PU3UKH, ¢ 8 Kimacca —
XUMHH.



B coorBercTBUM € y4eOHBIM IUIAHOM KypCy
«EcrecTBOo3HaHue» mpeAumecTByeT y4yeOHbId npeamer «OKpyX aroluid MHP»,
BKJIFOUAIOLIUI HEKOTOpblE 3HAaHUS M3 00JacTH Ouojoruu, (U3NKH, XUMHH,
ACTPOHOMHU.

VYueOHbIil Kypc «EcTecTBO3HaAHME» BBOJUTCS HA YPOBHE OCHOBHOI'O OOLIETO
0o0pa3oBaHMsI B KAaYECTBE HMHTETPATHBHOIO JOMOJHEHUS K YYEOHBIM MIpeaMeTam
«buonorusy, «I'eorpadus» n Kak NporneaeBTUYECKUI KypC B OTHOILIEHUH YYEOHBIX
npeaMeToB «PU3nKa» U «XUMUD.

[Iporpamma 1Mo e€cTecTBO3HAHUIO I 5—6 KJIAcCOB COCTAaBJIE€HA W3 pacyera
oOuieil yueOHOI Harpy3ku 68 yacoB 3a /1Ba rojaa ooydyeHus: 1 yac B Hememno B 5
Kjacce ¥ 1 yac B Hezpento B 6 kiacce. Bpems Ha naHHbIN Kypc oOpa3zoBaTesbHas
OpraHu3alys MOXKET BBIACIUTH 32 CUYET YAacTH y4yeOHOro IuiaHa, (opMupyemoun
YYaCTHHUKaMU 00pa30BaTENIbHBIX OTHOWIEHHWW. CHCTeMa OLIEHMBAHUS — «3ader» /
«HE3a4eT».



COIEPKAHUE YYEBHOI'O NIPEJIMETA
S KUIIACC

Tema 1. BBeneHne B ecTeCTBeHHbIE HAYKH
N3yuenune npupoasl yenoBekoM. EcTecTBeHHBIC HAyKH (aCTpOHOMUS, QU3HKA,
XUMUsl, Teojorus, ¢uzudeckas reorpadus, Ouosorus, sKojaorus). OOBEKTHI

U3YYEeHHUS] €CTECTBEHHBIX HayK. Apwuctoreiab, M.B. JloMoHOCOB — yueHble-
SHUUKIONEAUCThI. CBA3M MPUPOJIHBIX OOBEKTOB APYr C JIPYTOM M C KUBBIMHU
CYLIECTBAMHU.

Bo3HUKHOBEHHE €CTECTBEHHBIX HayK. HayuHas kaptuHa mupa. HaydHbii
meToZ. CrocoObl/ypOBHM TO3HaHMSI MHpa: YYyBCTBEHHOE (SMIUPHUUYECKOE) U
TeopeTuueckoe Mno3HaHue. Bxman OparochpeHa um Apucrtorenss B pa3BUTHE
€CTECTBEHHBIX HayK.

S3pIk Hayku (TIOHSTHS, TEPMHUHBI, CHUMBOJIbI W 3HaKu). MeToIbl HayKwu.
OMIIpUYECKUE METOJbl: HAOJIIOJAEHHE, ONUCAaHUE, OSKCHEPUMEHT (OMbIT),
u3Mepenue. MonenupoBanue. CnenuaibHble (4acTHbIE) MeTOIbl. DakT, TUIIOTE3A,
teopusi. O00pyAOBaHKE AJI HAYYHBIX UCCIEIOBAHUM.

IIpakTnyeckue padorTnbl:

[Tpaxtuxym Ne 1. Pazsutue cemsia ¢gaconu u ropoxa (Habo1eHme)

[Ipaktukym Ne 2. Onpenenenue cpeaHeil Macchl Tea (U3MEpPEHHE)

[Tpaktukym Ne 3. Onpenenenue pa3MepoB JIUCTOBOH MIIACTUHKH (M3MEPEHHE)
[Ipaktuxkym Ne 4. BiiusiHre a30THBIX yI0OpEHHI Ha pOCT pacTeHus (3KCIEPUMEHT)

Tema 2. PazBuTne 3HaHM JI101€eid 0 MUpPe

[IpencraBiaenust 0 HpUpOJE NEPBOOBITHBIX JIOACH. 3aBUCUMOCTb KU3HU
NEepBOOBITHOTO YeJIOBEKa OT €ro 3HaHuil 00 okpyxatouiem mupe. [luceMeHHOCTB
— PEBOJIOLMOHHOE H300pETEHUE YEeNOBEKa [JIsi COXpaHeHWs WH(GOpMAaIH.
[TosiBnenue xkaneHaaps.

Bo3HUKHOBEHHE €CTECTBEHHBIX HayK. Pelmrno3sHoe m HaydHOE ITO3HAHME.
Hayunbiii meton. HaywHble crnocoObl/ypOBHM MMO3HaHUSI MHpa: YYyBCTBEHHOE
(amnupuueckoe) U TeopeTuueckoe mno3Hanue. Bknag Oparochena, Apxumena,
Apucroresisi B pa3BUTHE €CTECTBEHHBIX HayK.

S3pIk Hayku (TIOHSATHS, TEPMHMHBI, CHUMBOJIBI W 3HaKW). MeTOIbl HayKHu.
OMnupuyeckre MeTonabl (HaOMIoACHUE, W3MEpPEHHe, OMUCaHWEe, JKCIIEPUMEHT).
MopenupoBanue. CrienpanbHble (YaCTHbIE) MeTOAbl. DakT, TUIOTE3a, TEOPHUS.
IIpencraBinenus o BeeneHHOM y IPEBHUX MHAUMUIIEB, LIIYMEPOB, TPEKOB. B3risaas
Ha Bcenennyro B panHem CpenneekoBbe. Cucrema mupa no H. Konepruky.
Benukue reorpaduueckue otkpoeitus X1V—XVII BB., UX MPEeANOCHIIKY U BIUSHNAE
Ha pa3BUTHE €CTECTBEHHBIX HayK. buoreorpaduueckue otkpeitus H.M. BaBuioga.



[IpencraBienust noAeil 0 BO3ZHUKHOBEHUM 3emuid. ['umore3a — HaydHOeE
npenmnoioxenue. 'unoressl o BosuukHoBeHUU 3emiin (K. broddon, U. Kanr, II.-
C. Jlanmac, Jx. Jbxunc, O.FO. IlImuar). CoBpeMeHHbIE MNpEACTaBICHUS O
BO3HUKHOBEHUU CONHEYHOU cucTeMbl. 3emisi — 1iaHeTa COJIHEUHOW CHCTEMBI.
BayTpenHee cTpoeHue 3eMid: siipo, MaHTHSL.

3emHas kopa. CXOICTBO M pa3jinyue BHYTPEHHErO0 CTPOCHHS ILJIAHET-
TUTAaHTOB U TJIAHET 36MHOM TPYIIIIHI.

O6omouku 3emmu: mutocdepa, ruapocdepa, atmochepa. XUMAUECKHE FTEMEHTHI
3emnu. BemectBa B OKpyXarolmem MHpe. XHUMHYECKHE BJIEMEHTHI. ATOMBI.
MouJiekynbl.

3eMisl MOCJIE CBOEro O0pa30BaHUA: OCOOCHHOCTH €€ IOBEPXHOCTH U
atMocdepsl. ['opHble Opoabsl. MuHEpaibl, noje3Hble uckonaemele. I'eoorus.
[TameonTonorusa. [lasleOHTONOrMYECKHE CBHUIETENBCTBA ITOSBIICHUS Ha 3eMIle
KUBBIX Opranu3MoB. JKu3Hb B npeBHeliniemM okeane. Cyma u atMmocdepa apeBHel
3emun. JIutocdepHbie MINTHI, UX JBUKEHUE. MI3MeHeHne ouepTaHuil MaTEpPUKOB U
okeaHoB 3emuid. [IpuumHbBl Hadania 3aceieHUsl CYIIM >KUBBIMU OpraHW3MaMH.
OtkpsiTus A. Berenepa u Y. /lapBuna.

Penved 3emnu. @akTopbl, NOBIMIBIINE HA BOZHUKHOBEHHE penbeda 3emiu.
Jlenauku, wux 3HauveHue st (popmupoBaHus penbeda 3emnn. JleTHUKOBBIM
nepuo. MexJie THUKOBBE.
IIpakTnyeckue padoThbl:
ITpakTukym Ne 5. Onpenenenue BpeMeHu cyTok 1o CoJHILy.
[Tpaktuxym Ne 6. HaGmtonenve TMHUI MarHUTHOTO TTOJISL.
[Tpaktuxym Ne 7 BrisiBneHre npu3HakoB MUHEPAIOB W/ WM TOPHBIX MOPOJT y TIECKa
Tema 3. Q6K 3emin

3aBUCUMOCTH BHEITHETO 00JMKa 3eMIIH OT KJIMMaTa.
Knumar. YcnoBusi, Biusroniye Ha KiuMat. ATMochepHbIe OCAIKU.
Ocobennble, YHUKAIbHBIE MPUPOJHBIE 00BeKkThl 3emiu (Huarapckuit Bomoman,
Bbonwmioii bapsepusiit pud, Teppuropus ctpansl Hunepnannel, I'umanau, baiikan,
HOpBEXCKHE (bopabl, mycThiHs Caxapa, ckayibl B ['0Cy1apCTBEHHOM MPUPOTHOM
3anoBennuke «CtomObpl» B KpacHospckom kpae, bonbpmioit kaHbOH peKH
Konopano).

[Inanera 3emis Kak cpega OOMTAHMS KUBBIX OpraHu3MoB. OCOOEHHOCTH
3emuid, 0OyCIOBHUBIIME >KU3Hb Ha TUIAHETE: MOJOKEHHE 3eMJIM OTHOCHUTEIBHO
Conuua, BpaiieHue 3eMJuM BOKPYT CBoei ocu, aTMocdepa 3emMiin C 030HOBBIM
CJI0€M, OTPOMHBIE 3aI1achl KUJKOWU BOJIbI, IOYBA.

IIpakTHueckas padora:



ITpaktukym Ne 8. M3mepenue BbicoThl COJIHIIA HAl TOPU30OHTOM U TEMIIEPATYPHI
BO3/1yXa B MOJAECHb
Tema 4. ’Kusnb Ha 3emiie

KuBasgs m HexmBas npupona. XUMHUYECKHUH COCTAB JKHUBBIX OPTraHU3MOB.
OCHOBHBIE IPU3HAKHU, OTIMYAIOIINE KUBOE OT HEXKHUBOIO: KIETOYHOE CTPOEHUE,
OOMEH  BEIECTB,  Pa3gPaKUMOCTh,  PA3MHOXXEHHE, POCT,  pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTD, aJaNTallHsl K YCIOBUSAM KU3HU.

JloHay4YHbIE MPEACTABICHUS O NPOUCXOKIAEHUU XKU3HH. [lepBble HaydHbIE
MPENOJIOAKEHUS] O BOSHUKHOBEHUU ku3HU Ha 3emiie (D. Penu, JI. CnannuHuanu,
JI. Tlactep). I'mmore3a o BeuyHOCTH >ku3HU. COBpEMEHHbIE B3TJSAIbI Ha
BO3HUKHOBeHHE K13HU Ha 3emie (A.W. Onapun, [Ix. XoaehH).

DBOJIOLHS — 3TO MPOIECC HEOOPATUMOT0 UCTOPUUYECKOTO PA3BUTHS KUBOM
npupoibl. ['maBHble aBMIKYyIIME criibl 3Bostoruu (1o Y. Jlapsuny). PaznooOpaszue
XKUBBIX opranu3moB. Cucrematuka. Kiaccudukanus *uBbIX opraHu3moB. Buj.
[apcTBa xuBoit npuponasl: baktepun, ['pubsi, Pactenus, )KuotHsble.

CyliecTBEeHHbIE TNPU3HAKA  MPEICTABUTENEH  OCHOBHBIX  ILIAPCTB, MX
XapaKTEPUCTHKA, CTPOCHHUE, OCOOEHHOCTH >KM3HEEATENBHOCTH, MECTAa OOUTAHMS,
UX POJIb B NIPUPOJE U B KM3HHU yenoBeka. LlapcTBo PacTeHus: riaBHbINM MPU3HAK
(cmocoObHOCTh K (hOTOCHMHTE3Y), 3HAUCHHE pPACTCHHU B mpupoje. boraHnmka —
HayKa o pacteHusix. KpymHele cucreMaTuiyeckue rpymnibl pacTeHUN: BOJOPOCIH,
MXH, TAOPOTHUKOOOPa3HbIE, TOJOCEMEHHBIC, MMOKPHITOCEMEHHBIEC (IIBETKOBEIE),
MX OCHOBHBIE NpHU3HAKH, MHorooOpasue. JIumainuku. LlapctBo JKuBOTHBIE:
MHOT000pa3ue J>KUBOTHBIX, OCOOEHHOCTHM HX CTPOEHHUS, KU3HEIEATEIbHOCTH,
3HAYEHUE B MPUPOJIC U B KU3HU YesnoBeka. KpynHble CUCTEMATHUYECKUE TPYHIIbI
#xuBOTHBIX: [Ipocteiimme, becno3BoHounble (Kumeunononoctusie, Yepsw,
Momttocku, Unenucronorue, Urnokosxue), Ilo3Bonounbie (Pei0b1, 3eMHOBOTHEIE,
[Ipecmbikatomuecs, I[ltunpl, MiekonuTarmue), HUX OCHOBHBIE NPU3HAKH,
MHOT000pa3ue.

Pa3BuTHe xu3HM Ha 3emiie: )KH3Hb B JPEBHEM OKEaHE; BBIXOJ PACTCHHUU U
’KUBOTHBIX Ha CyIIy; Jeca KaMEHHOYTOJIbHOTO TEpUOoJa; PacUBET APEBHUX
MPECMBIKAIOLTUXCS; ITULIBI U 3BEPH MTPOIILIOTO.

Cpena u mecto ooutanusi. HazemHo-BO3ay1IHAs, BOJHAS U TIOYBEHHAS CPEJIb
oOuTanus opranu3mMoB. OprannzmenHas cpeza. [Ipucnoco0aeHHOCTh OPraHU3MOB
K cpeae ooOutanus. [Ipupomnbie coobmectBa (dkocucteMbl). CTpyKTypa
IIPUPOJTHOTO coodiecTBa. PazHoOOpa3ue mpupoIHbIX coobmecTB. EcrecTBeHHBIC
NPUPOAHBIE SKOCUCTEMBI. MICKyCcCTBEHHBIE CO00IIECTBA (arPOIKOCHUCTEMBI).

Pactenuss v >KMBOTHBIE pPa3HBIX MATEPUKOB (3HAKOMCTBO C OT/IEJIbHBIMU
MPEACTABUTEIISIMU KUBOM MOPUPOJLI KaxAaoro marepuka). Ku3Hb B MOpsIX H



okeanax. Coo0IiecTBa MOBEPXHOCTH M TOJIIM BOBI, JOHHOE COOOILECTBO,
CO00IIECTBO KOpAJIIOBOTO puda, rmy0oKoBoHOE coobIIecTBO. [IpupoiHbie 30HbI
3eMJIM: ApKTUYECKUE MTyCThIHU, TYH]IPA, TAlra, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE
Jeca, TPaBSHUCTbIE PAaBHUHBI — CTENM W CABaHHbBI, MYCTbIHU, BJIAXKHBIC
TPONIMYECKHUE JIECA.

IIpakTnyeckue padorTnbl:

[Ipaktukym Ne 9. DkcriepuMeHTaIbHOE OOHAPYKEHUE OPTAHUYECKOTO BEIIECTRA.
[Tpaktuxkym Ne 10. DxcnepruMeHTaIbHOE OOHAPYKEHHE KpaxMara.

[Ipaktuxkym Ne 11. HaGmroaenue u onucanue 0COOEHHOCTH CTPOSHUST OaKTepHil.
[Tpaxtuxym Ne 12. HaGmroneHue u onucanne 0COOEHHOCTH CTPOCHUS TUIECHEBBIX
rpuOOB.

[Ipaktuxkym Ne 13. Habnrogenue v onmcanue 0COOEHHOCTH CTPOEHUSI BOAOPOCIIU
XJIAMUIOMOHA/IbI

[Tpaktuxkym Ne 14. HabmroieHre u onvcaHue BHEIIHETO CTPOCHUS MXa KYKYIITKUH
JIEH.

[Mpaktukym Ne 15, HaGOmioneHue W ONUCaHWE  BHEIIHETO  CTPOCHUS
ManopOTHUKOOOPA3HBIX.

ITpaxtuxym Ne 16. HabGmromeHre v onmcanye BHENTHETO CTPOCHUS MIUTIEK, XBOW 1
CEMSH XBOWHBIX PACTECHUN.

IIpaktuxkym Ne 17. HaOmromenue u OmMMCaHUWE  BHEIIHETO  CTPOEHUS
MOKPBITOCEMEHHOTO (IIBETKOBOT'0) PACTEHUSI.

[Tpaktukym Ne 18. BrisiBieHrne mpucrnocoOJI€HHOCTH OPTaHU3MOB K YCIOBHSM
cpeabl OOUTaHUS.

Tema S. YesioBek Ha 3emute

YenoBek — XKUBOW OpraHu3M. MecTo 4esloBeKa B CUCTEME KUBOU MPUPOJIBI.
UYenoBedeckue pachl: eBporneonaHasi (eBpasuiickasi), MOHTOJIOMHAs (a3MaTCKO-
aMepHuKaHCKas) ¥ dSKBaTopuaibHas (aBcTpasio-HerpouaHasi). [IpucrnocoOuTensHbIiM
XapakTep pacoBbIX MPU3HAKOB.

Hayunble mnpencraBiieHUsi O MPOUCXOXKICHUM 4YEIOBEKAa. AHTPOIMOJIOTHS.
JpeBHHE MpenKy YenoBEKa: APUONMUTEKNA U aBCTPAJIONUTEKU. UEIOBEK yMEIbIN.
Uenopek mnpsMoxoasmui. YemoBek pasymHbIN (HeaHAepTaliell, KpOMaHBbOHEII,
COBPEMEHHBII 4eIoBeK). UenoBek — OHOCOIManbHOE CYIIECTRBO.

6 KJIIACC
Tema 1. Mup acTpoHomMuu
ITepBrie npencrapienus aroen o BceneHHoil. 3apokaeHNE U 3Tanbl Pa3BUTHS
acTpOHOMMHU: JOpeBHee Bpemsi (Moaenu BcenenHoit Apucrorens, [Itonemes),



cpennee Bpems (B3risanbl Hukonas Komepnuwka, 'amuneo Ianmunes, [[»xopmaHo
bpyHo o ctpoenun BceneHnHoil), HOBoe BpeMsi (COBpEMEHHbIE KOCMUYECKUE
MCCJIEI0BAHMS, BAXKHEHMIIINE JaThl B OCBOEHUH KOCMOCA).

Conneunas cucrema. [lmanersl 3emHoi rpynnsl (Mepkypuii, Benepa, 3emis,
Mapc). YaukansHoCTh mianetsl 3emitst. [Iporcxoxkienre Ha3BaHUH MJIaHET 3€MHOM
rpynnel.  JlyHa. Ilmanersi-rurantel (FOmutep, Carypn, VYpan u Henryn).
[IpoucxoxneHne Ha3BaHUW IIaHET-TUTaHTOB. AcTepoubl COJTHEYHOU CHCTEMBI.
Komersr: Bugpl, crpoenue. Mereopsl. Mereoputel. EnuHunsl  n3mepeHus
PacCTOSIHUI B KOCMOCE. 3BE3/Ibl — TMIaHTCKHUE PACKAJICHHBIE IIApbl, U3Ty4aroInue
cBeT. Tumbl 3Be3p (Kapyiuku, TMranthl M cBepxruranthl). Comuue. Co3Be3nus.
lNanaktuxwy.

IIpakTHuyeckue padoThbI:

[Ipaktukym Ne 1. HaGmtogenue 3Be3mgHOro Heba.

[Tpaxtuxym Ne 2. Habmroaenue 3a JIyHoit, hazamu JIyHbI.

Tema 2. Mup 6moJioruu

buonoruss — Hayka o xu3Hu. CoBpeMeHHasi OMOJOrHsi — CHUCTEMa HayK.
3HaueHue OMOJIOTUUECKUX 3HAHUI.

JKuBbple opraHusmel, UX nOpu3HAKUA. KIleTOYHOE CTpPOEHHE OpPraHU3MOB.
Crpoenne xieTku. OIHOKJIETOYHBIE, MHOTOKJIETOYHBIE M  KOJIOHHAJIBHBIC
opranu3Mbl. Tkanu. Tkanu pacTteHuid W XUBOTHBIX. Oprad. Opranbl pacTeHUN U
*KUBOTHBIX. CHcTemMa opraHoB. CHCTEMBI OpPraHOB KUBOTHBIX. JKWBOW OpraHu3m —
3TO OMOJIOrHYEcKasi CUCTEMA.

CymHocTh TOHATHS  «nuTaHue». (CnocoObl mnuTaHus (aBTOTpo(dHOE,
rerepoTpodHoe). OcOOEHHOCTH MUTaHUS PACTUTENIbHOro opranusma. IlouBeHHoe
nutanue. Bo3nymnoe nutanue (porocuntes). OCOOEHHOCTH MUTAHUS KUBOTHBIX.
Pa3HooOpa3ue >KMBOTHBIX IO THUIY MUTaHUS (PAaCTUTENIbHOSAHBIC, XUIIHUKH,
napa3utbl). [lumeBapenne u  ero 3HaueHue. (OCOOEHHOCTH  CTPOEHHUS
NUIIEBAPUTENIBHBIX CUCTEM JKUBOTHBIX.

IlepeHoc BemiecTB B OpraHu3Me, €ro 3HaueHue. llepenBrukeHne BElIECTB B
pactennud. OcoOEHHOCTH CTPOEHUSI OPraHOB PaCTeHU, 00eCIIeUNBAIOIINX TPOLECC
IepeHoca BeuecTs. IlepeMelenne BemecTB B KIIETKaX paCTEHUN U OJTHOKJIIETOUYHBIX
AKUBOTHBIX. OCOOEHHOCTH NEPEHOCa BEIIECTB B OpPraHM3MAaX MHOTOKJIETOYHBIX
XKUBOTHBIX. KpoBeHOCHas cuctema, ee ctpoeHue, GpyHkuuu. KpoBb U ee cocTaBHbIE
4acTH (IJ1a3mMa, KIETKH KPOBH).

3HaueHne pixaHus. Pons  Kuciopoga B IPOLIECCE  PACIIEILICHUS
OpPraHMYECKUX BEIIECTB U OCBOOOXKIEHUS »Hepruu. Tumbl nbixaHus. Jlpixanue
pacteHuil. Ponp ycThUIl M U€UEBMYEK B IPOLIECCE NbIXaHUA pacTeHUu. JlpixaHue
AKUBOTHBIX. Opranbl JbIXaHUS KUBOTHBIX OPraHU3MOB.



Obmen BemectB. OcoOeHHocTH oOOMeHa BewlecTB y pacTteHuid. Ponb
BBIJICIICHUS B TIPOLECCE JKU3HEAEATEIBHOCTH OpraHu3MoB. Bbinenenue y
KUBOTHBIX. Bblnenenune y pacreHuil. OCHOBHBIE BBIICIUTEIBHBIE CUCTEMBI Y
KUBOTHBIX.

3HAUYECHHUE OIOPHBIX CUCTEM B KU3HU OpraHu3MoB. OIOpHBIE CHUCTEMBI
pactennii. OOpHbBIE CUCTEMBI )KUBOTHBIX.

JIBM>KeHHE KaK Ba)KHEHIIasi 0COOEHHOCTh JKUBOTHBIX OPTaHU3MOB. 3HAUCHHE
JBUTATEIbHOW aKTUBHOCTU. MeXaHU3Mbl, OOECIEUMBAIOIINE JIBUKEHUE >KUBBIX
OpraHu3MoB. JlBuraTelbHblE peakuuu pacTeHuil. CBsA3b KU3HEAECATEIBHOCTU
OpraHu3Ma C OKpyXawuen cpenoi. Perymdmusa mponeccoB KU3HEAEATEIbHOCTH
opranu3MoB. PazngpaxxumocTs. OHIOKpuHHas cucrtema. JKeie3pl BHYTpPEHHEU
cekpenuu. HepBHas cucrema, ocoOeHHOCTH cTpoeHus. Peduekc. Pons HepBHOM
CUCTEMBl B pEryjsilIMM IPOLIECCOB JKU3HEIEATENbHOCTH. PocCTOBBIE BellecTBa
pacTeHuil.

buonornyeckoe 3HaueHue pa3MHOXKEHMs. Buabel pasmHoxkeHusa. becnonoe
pasmHOKeHue pacreHui. [losmoBoe pasmHOXKeHHe pacTeHud. PasmHoXeHHE
pacTeHuil cemMeHaMu. l[BeTOK Kak opraH HOJOBOro pa3MHOXKEHHs. CouBeTus.
Omnsnenue. /IBoitHoe omnogorBopeHue. OOpa3oBaHue IJIOJOB M ceMsiH. Poct u
pasButre pacreHunii. MHmmBuayanpHOE pas3ButThe. PacnpocTpaHeHue IUIOAOB H
ceMstH. COCTOSIHME MOKOS, €T0 3HAYCHHE B KU3HU PACTEHUU. Y CIIOBHS IPOPACTAHHUS
ceMsH. [Iutanue u pocT IPOPOCTKOB.

[TonoBoe pazMHOkeHUE OpraHu3MoB. OCOOEHHOCTH MOJIOBOTO PAa3MHOKECHHUS
KUBOTHBIX. Opransl NOJOBOTO pa3MHOkeHUsA. [IonoBbie KneTkn. OII0q0TBOPEHHE.
Oco0eHHOCTH ~ pa3BUTHS  KMBOTHBIX  OpraHu3MoB. Pa3Butue  3apojsiiia.
[TocTamOproHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsiMoe pa3BUTHE.

CyIHOCTh MOHATUH «CUCTEMAY, «OHOJOrHYecKas cucremMa». OpraHusM Kak
CIIOKHAsl OmoJyiornyeckas cuctema. B3auMocCBsI3b KJIETOK, TKaHEd U OpPraHoB B
OpraHu3Max.

IpakTnueckune padoThbl:

[Tpaktukym Ne 3. U3ydyeHue cTpoeHus: paCTUTEIbHON KIETKH.

[Ipaktukym Ne 4. M3ydyenue cTpoeHuUs: IBETKOBOIO PACTEHMUS.

[Tpaktukym Ne 5. M3yuenue nepeBUKEeHUs BOJIbI © MUHEPAIbHBIX BELIECTB B
pacTeHun.

[Ipaktukym Ne 6. BeretaTuBHOE pa3MHOKEHHE KOMHATHOTO PAaCTEHHUS.

IIpaktukym Ne 7. I3yueHnune crpoeHuns LBeTKa.

[Tpaxtukym Ne 8. M3yuenue ocoOeHHOCTEN Pa3BUTHUS HACEKOMBIX.

Tema 3. Mup ¢pusuku



®uzuka — Hayka o npupoje. Ousznueckue sBieHus. BausHue Gusznku Ha
pa3BUTHE HAYKH U TeXHUKHU. CBA3b (DU3UKHU C APYTUMHU HAyKaMHu.

duznueckoe Teno, puznueckoe siBjaeHue, pusndeckas penuunHa. M3mepenue
busznyeckux BeMUYUH. MaTteMaTudyeckue AeUCTBUA ¢ (PU3NUYECKUMH BEIMYMHAMH.
JIBUKEHHE KAaK €CTECTBEHHOE CBOWCTBO Tell. MEXaHU4YeCKoe JIBUKECHUE.
OTHOCHUTENBHOCTh IBWKEHUA. [IOHATHS M BETWYMHBI, CIy’Kallue JJIsl OMHCAHUS
MEXaHHYECKOTO  JIBMKEHUS, 3HAKOBO-CMMBOJIMUYECKOE WX  IPEJCTaBICHUE.
[IpsiMonMHEHOE U paBHOMEPHOE JIBHKEHUE. CKOPOCTD.

[Ipnunna nBwxeHusa ten. Muepuusa. Cuia kak mepa B3aUMOIEHCTBUS TEJ.
Cuiia TsKecTH, paBHOJICUCTBYIOIIAS CHJIA.

Cuiiel B IpUpoJIe U B TEXHUKE. 3HAKOBO-CUMBOJINYECKOE IIPEICTABICHUE CHUIL.
Hedopmarusi.

Tena wu BemecTBa, NMCKPETHOE CTpOeHHE BemecTB. CTpoeHHE KHUIKUX,
TBEPABIX M Ta3000pa3HbIX Ten. Mcnonb3oBaHue (PU3NYECKHX CBOMCTB Te
YEJIOBEKOM.

Pabora, Mexannueckas padora. MomHocTs. DHeprus. [IpocTeie MexaHU3MBI.
KIIJ. Mcniosnb30BaHME NPOCTHIX MEXaHU3MOB YEJIOBEKOM.

Buasl sHeprum. 3aKOH COXpaHEHUs JHEpruu. VICTOYHWMKM DHEpruw,
UCIIOJIb3yeMble 4eJIOBEKOM. B0300HOBIsIeMble U HEBO300OHOBISIEMBIE PECYPCHI.
[IpeBpanieHus SHEpruu U3 OAHOTO BUJA B IPYTOM.

JIBrkenue tesn COJHEYHOW CHUCTEMBI. 3aKOH BCEMHPHOIO TATOTEHMSL.
MarunutHble B3auMozeicTBus. @u3nueckue sBJIeHUs B atMocdepe.

OOGecrieueHne TEIJIOBOTO OallaHca KUBBIX CYIIECTB. Buabl TeminooOMeHa:
U3ITy4YeHHE, KOHBEKIHS, TEMIONPOBOIHOCTb. [IprucnocoOneHus >KMBOTHBIX K KU3HU
B XOJIOJJHOM U XapKOM KJIMMaTe. 3aKOHbI MEXAHUKH B dKU3HU )KUBOTHBIX.

IIpakTnueckue padoThbI:

[Tpaktuxkym Ne 9. HaGnrogenue 3a oOpa3zoBaHUEeM TEHHU.

[Tpaktukym Ne 10. Onpeznenenue UeHbl AeIeHUs U3MEPUTENbHBIX TPUOOPOB.

[Ipaktukym Ne 11, 12. Onpenenenne cpenHel CKOPOCTH IBUKEHUS TENA.

[Tpaktukym Ne 13. HaGmroneHue 3aBUCUMOCTH BEIWYWHBI Jeopmaiuu OT
BEJTMYUHBI Je(HOPMUPYIOIIEH CUIIBI.

[Tpaktukym Ne 14. M3ydyenue BAUsiHUSL TEMIIEPATYphl HA CKOPOCTh AP dy3un

[Tpaktukym Ne 15. TIpoBepka yciioBHsI paBHOBECHS pbluara

[Tpaktukym Ne 16. OnpeneneHue noaocoB MarHUTOB C MOMOIIbIO KOMIIaca.

[Tpaktukym Ne 17. BiusiHue mioimaay moBEpXHOCTH Ha CKOPOCTh OXJIAKIECHUS
KUJKOCTH.

Tema 4. Mup xumun



Xumusi — Hayka o npupoje. HaydHble OTKPBITUS XUMUH, OKa3aBIINE BIHMSHUE
Ha pa3BuTHE OuoNoruu, Gu3uKu. BiusHue NOCTHKEHUN XUMHYECKOM HAyKu Ha
pPa3BUTHE TEXHUYECKOTO MTPOTPECCa YEIOBEUECTBA.

[Ipenmer wu3ydyeHus xumud. BemectBo. Xumuyeckue sBieHUS. Yucrtoie
BEILIECTBA U CMECH. [ OMOT€HHBIE U T€TEPOT€HHBIE CMECH.

CrniocoObI paziesieHrsi TOMOTEHHBIX CMECEH (BbITapUBaHUE U KPUCTATU3ALINS,
TUCTWIUIALMS, TieperoHka). CrocoObl pa3zelieHus TEeTepOreHHbIX CcMecel
(oTrcTrauBanue, PUIIBTPOBAHUE, ICHCTBUE MATHUTOM).

DTanbl CTAHOBJICHUS] HAYKU XMUMHUU. YUEHbIE MUPA, BHECIIIUE CYIIECTBEHHBIM
BKJIaJ B pa3BuTHe Xumuieckor Hayku (P. boiis, A. JIayazbe, M.B. JlomoHOCOB,
Jx. Hambron, K. Ipycr, A. ABoraapo, M. Bepuemnyc, JI.A. Mennenees, A.M.
Bbytnepos). OTnrure Hay4YHbIX 3HAaHUW OT HEHAYYHBIX CBEJICHUN.

MeTonpl HAyYHOrO MO3HAHUA. DMIIMPUYECKUE METOJbl HAYYHOTO IMO3HAHUS
(HabsrofieHre, SKCIEPUMEHT, CPAaBHEHHUE, U3MEPEHUE, ONMUCaHuE). IKCIIEPUMEHT —
OCHOBHOM METOJl XUMUYECKOW HAyKH. MoaenupoBaHue.

CocraB BemecTB. ATOMHO-MOJIEKYJIIpHOE yueHue. ATom. Morekyna.
XUMUYECKUN 3JEMEHT. 3HAaKOBO-CUMBOJHYECKOE OO0O3HAUEHUE U Ha3BaHUS
XMMHUYECKUX 3JIeMEHTOB. [lepronnueckas cucrema xuMudeckux sneMeHToB JI.1.

Menpeneesa.
IIpocthie BemiectBa. AsutoTponus. ClOXHBIE BellecTBa (XUMHYECKHUE
coequHEeHUs ). XuMHueckas (Gopmylia — 3HAKOBO- CHMBOJMYECKOE OTpPaKCHUE

KaueCTBEHHOI0 M KOJMYECTBEHHOIO COCTaBa BellecTBa. Ha3BaHMs BeLIECTB:
Hay4HbIE U TPUBHUAJIbHbIE.

Knaccudpukanus BemectB. Heopranuueckue BemiecTBa U OpraHUYecKHe
BemiecTsa. Heopranumyeckne BemiecTsa: TMpOCTble W cioxHbIE. [IpocTsie
HEOPraHMYEeCKHUE BEIECTBA: MeTalibl U HeMeTauibl. CocTaB, POpPMyYIIbI, IPUMEPHI
HEOpraHMYEeCKUX BelecTB. ATMocdepa: cocTtaB, CBOMCTBA M (DyHKIMHU. 3amura
aTMoc(depbl OT 3arpsi3HEHUS.

CnoxHble HEOpPraHMYeCKHE BeIIeCTBa: OKCHJIbI, KHCIOTbl, OCHOBAaHMS
(rumpoxcuasl) u conu. Boaa.

Oprannueckue BeuecTsa. CBoWCTBa 1 NPUMEHEHUE OPraHUYECKUX BELIECTB.
VYrieBobl, 0K, KUPbI (JIMMKUIBI) U HYKJIEUHOBBIE KUCIOTHI, UX 3HAYEHUE HJIS
yesoBeka. BemecTBa BOKpyr Hac: coiib, caxap, COJia, CTUPAIbHBIN MOPOILIOK, YKCYC,
JIeKapCTBa.

IpakTnyeckune padoThbi:

IIpaktukym Ne 18. PaznmeneHue cMmecu JKENE3HBIX ONWIOK M JPEBECHBIX
CTPYXEK CITocOOOM OTCTauBaHUS.

[Tpaktukym Ne 19. Pa3nenenue cMecu moBapeHHOW COJIM KBApIIEBOTO MECKA.



ITpaxtuxym Ne 20. Pa3neneHne ¢ OMOIIBIO MATHUTA CMECH, COCTOSILEN U3
KOMOYKOB CEPBI U JKEIJIE3HBIX CTPYXKEK.

[IpakTkym Ne 21. Beinenenre noBapeHHOM COJIM U3 €€ BOJHOTO PacTBOpa.

[TpaxTukym Ne 22. TlonyueHne JTUCTUITMPOBAHHON BOJIBI U3 BOAOIIPOBOAHOM.



ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHMsl MO €CTECTBO3HAHUIO JOKHBI OTpakaTh FOTOBHOCTh OOYyYarOIIMXCA
PYKOBOJCTBOBATbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTAUUW W
paclIMpeHus OMbITa JEATEIbBHOCTH Ha €€ OCHOBE M B MPOLECCE pealn3aluu
OCHOBHBIX HalIPaBJICHUN BOCHUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YaCTHU:

ITaTprOTHYECKOr0 BOCIUTAHUS: OCO3HAHUE POCCHUUCKOW T'PaXTaHCKOU
UJCHTUYHOCTH B TIOJHUKYJIBTYPHOM W MHOTOKOH()ECCHOHAIBLHOM OOIIECTBE;
IPOSIBJICHUE HWHTEpECa K IIO3HAHWUIO IIPUPOABI, HACEleHHus, xo3sucrBa Poccun,
PETMOHOB H CBOETO Kpasi, HapoaoB Poccuu; LIEHHOCTHOE OTHOUICHHE K
JOCTHXKEHUSAM CBOEU POIMHBI — IMBUINM3AIIMOHHOMY BKJIany Poccuu; HIEHHOCTHOE
OTHOIIIEHHE K UCTOPUYECKOMY U TIPUPOTHOMY HACIIEAUIO U 0OBEKTaM IMPUPOHOTO
M KYJbTYPHOIO HACJEIus 4YeJIOBEYEeCTBA, TPAAMIMAM pa3HBIX HAPOJOB,
IIPOKUBAIOIIMX B POJAHOU CTpaHE; YBaXXEHUE K cUMBoJIaM Poccuu, cBoero kpasl.

I'paxpaHCcKOro BOCHHMTAHHMSI: OCO3HAHUE POCCUWCKOM T'Pa¥IaHCKOU
UJICHTUYHOCTH (MaTpUOTU3MA, yBaXeHUs K OTeuecTByY, K IPOILIOMY U HACTOSIIIIEMY
MHOT'OHAIIMOHAJIBHOrO Hapoja Poccuu, 4yBCTBa OTBETCTBEHHOCTH U J0JITA MEPEL
PoauHoIT); TOTOBHOCTh K BBHITIOJIHEHUIO O0S3aHHOCTEN TpakJaHWHA U pealn3aluu
ero npas, yBaKEHUE MPaB, CBOOO]T M 3aKOHHBIX UHTEPECOB IPYTUX JIFOJCH; aKTUBHOE
y4acTHe B KU3HHU CEMbH, 00pa30BaTENIbHON OpraHU3alii, MECTHOTO COOOIIECTBa,
pPOOHOTO Kpasi, CTpaHbl Uil pealu3aluu LEJIe YCTOMYMBOIO Pa3BUTHS;
NPEACTaBICHUE O COLUAIBHBIX HOPMaxX Y PpaBUJIaX MEKIMYHOCTHBIX OTHOILLICHUI B
MOJIMKYJIBTYPHOM M MHOTOKOH()ECCHOHAIBLHOM OOIIEeCTBE; TOTOBHOCTh K Pa3HO-
0o0pa3HOM COBMECTHOHN JESTEIbHOCTH, CTPEMJIEHWE K B3aMMOINOHUMAHUIO U
B3aHUMOINOMOIIM, TOTOBHOCTh K YYacCTHUK) B TyMaHUTAPHOW JI€SITEIBHOCTH
(«3KOJIOTUYECKHI TATPYJIIb», BOJIIOHTEPCTRBO).

JlyXOBHO-HPABCTBEHHOI'0 BOCIHHUTAHUSA: OpPUEHTALWsI Ha MOpPaJbHbIC
IIEHHOCTH W HOPMBI B CUTYaIlUsIX HPABCTBEHHOTO BhIOOPA; TOTOBHOCTH OIICHUBATH
CBOE TMOBEJECHHUE M TMOCTYNKH, a TAKXKE MOBEACHUE U TMOCTYNKUA APYTHX JIOAECH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIECACTBUM JJIs1
OKPYXKaIOIIeH Cpebl; pa3BUBATh CIIOCOOHOCTH pPEIIaTh MOPAJIbHBIE TTPOOIEMBI Ha
OCHOBE JIWYHOCTHOT'O BHIOOpA C OTIOPOM HAa HPABCTBEHHBIC IICHHOCTH U IPUHSTHIC B
pOCCUMCKOM OOIIeCTBE TMpaBujla M HOPMBI TMOBEACHUS C YYETOM OCO3HAHMS
IOCJIEAICTBUH JIJISI OKPYXKAIOILIEH CPEbI.

ICTETHYECKOr0 BOCIMTAHMA: BOCIHPHUUMYMBOCTD K Pa3HbIM TpaauLUsIM
CBOETO U JAPYTMX HAapOAOB, NOHUMAHUE POJIM STHUYECKUX KYJIbTYPHBIX TPAJUIUN;
LIECHHOCTHOTO OTHOLIECHUS K NPUPOAE U KYJIbType CBOEH CTPaHbl, CBOCH Majou



POAMHBI;, HPUPOAE M KyJIbTYpe APYIMX PETMOHOB U CTpaH MHUpA, OOBEKTaM
BcemupHOro KyapTypHOTO HacjaeAus 4eJIOBEYECTRA.

LlenHocTH Hay4YHOro MO3HAHWUA: OpHUEHTAIUMS B JIEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY  HAy4YHBIX  TPEICTaBIEHUH  reorpaduueckux,
OMOJIOTUYECKHUX, XUMHUECKUX U (U3MIECKIX HAyK 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUSI OPUPOALI U OOIIECTBA, O B3aUMOCBS3SIX YEJIOBEKA C MPUPOAHOU H
COLIMAJIbHOM CpEJIOi; OBJIAJICHUE YUTATEIbCKOW KYJIbTYpOH Kak CpelCTBOM
MO3HAHUA MHUpA U1 TPUMEHEHHUS pa3IMYHBIX MCTOYHUKOB Treorpaduueckoi
uHDOpMAIIMK TIPU PEIICHWH I[T03HABATEIBHBIX W MPAKTUKO-OPHEHTHPOBAHHBIX
3a/1a4; OBJIAJICHUE OCHOBHBIMU HAaBBIKAMHM HCCJIEAOBATEIBCKOU NESITEILHOCTH B
reorpadi4ecKUX HayKaxX, YCTaHOBKAa Ha OCMBICIICHHUE OIBbITa, HAOIMIONECHUN U
CTPEMJIEHUE COBEPLICHCTBOBATh IIYyTU JOCTHUXKEHUS HHAUBUIYAIbHOTO U
KOJUIEKTUBHOTO 0JIaromoIyyus.

Du3n4ecKoro BOCHUTAHUSA, (GOPMHPOBAHMS KYJbTYPbl 310POBbS M
IMOUMOHAJILHOTO 0JIaroNmoJIy4Hsi: OCO3HAHUE IEHHOCTU KU3HHU; OTBETCTBEHHOE
OTHOIIIEHHUE K CBOEMY 3JI0POBBIO U YCTAaHOBKA HA 3JI0POBBIN 00pa3 sKU3HH (310pOBOE
NUTaHUE, COOJIIOJICHUE TUTHMEHUYECKHX TMpaBWi, cCOaJaHCUPOBAHHBIA PEKUM
3aHATHI M OTJbIXa, peryispHas (u3nueckass akKTUBHOCTbH); COOIIOJCHUE MPaBUII
0€30macHOCTH B MPUPOJIE; HABBHIKOB 0OE€30MacHOTO MOBENCHUS B WHTEPHET-CPEIE;
CIIOCOOHOCTh  AJalTUPOBATBCS K CTPECCOBBIM CHUTYallMsIM U MEHSIOITUMCS
COIMAIbHBIM, UH(POPMALIMOHHBIM U TPUPOIHBIM YCIOBUSAM, B TOM YUCJIE OCMBICIISIS
COOCTBEHHBIN OTBIT U BHICTpaNBas JalbHEHIINE 11e7H; CHOPMUPOBAHHOCTH HABBIKA
pednexkcun, MpU3HAHUE CBOETO IMpaBa HAa OMMOKY W TaKOro K€ MpaBa APYroro
YeJI0BeKa; TOTOBHOCTh M CIOCOOHOCTh OCO3HAHHO BBIMOJIHATH U TPONaraHaAupoBaTh
MpaBWJia 3J0pPOBOTO, OE30MAaCHOIO0 W HKOJOTUYECKH IIelecoo0pa3Horo oodpasa
KHU3HU; OEPEKHO OTHOCUTHCS K MPUPOJIE U OKPYKAIOIIECH Cpejie.

TpynoBoro BOCIUTAHMSI: YCTAaHOBKA HA AKTUBHOE YYacTHUE B PEIICHUU
MPaKTUYECKUX 3a7a4 (B paMKaX CEMbH, IIKOJIbI, TOPOAA, Kpasi) TEXHOJIOTUYECKON U
COIIMAJILHON HAIpPaBJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBAThH, IUJIAHUPOBATH U
CaMOCTOSITEJIbHO  BBITIOJIHATH ~ TAaKOro  poja  JESITENbHOCTh, HWHTEpeC K
MPaKTUYECKOMY M3YUYEHUI0 MpodecCrii U Tpyaa pa3IndHOTO poja, B TOM YUCIE Ha
OCHOBE MPUMEHEHUS TeorpaduIecKuX 3HAHW; OCO3HAHNE BAXHOCTH OOYYCHHS Ha
MPOTSDKEHUHM BCEH JKM3HU IS YCHENTHOW MpodeCcCHOHANBHOW JeATeIbHOCTH H
pa3BUTHE HEOOXOJMMBIX YMEHHH JIsl 3TOr0; OCO3HAHHBIA BBIOOP M MOCTPOCHHE
WHJVMBUAYAIbHOW TPACKTOPUM OOpa30BaHMS W >KU3HCHHBIX IIJIAHOB C YYETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN.

IKOJIOrHYECKOro BOCIIUTAHMSA: OpUEHTAaIUs Ha PUMEHEHHE
reorpadMyecKux 3HAHUM NJIsl pellieHusl 3ajad B 00JIACTHM OKpYy»Karoleh cpenibl,
IUTAHUPOBAHUS TIOCTYNKOB M OLEHKH WX BO3MOKHBIX TOCIEIACTBUN IS



OKpY’Kalollel cpe/ibl; 0CO3HAaHUE INI00AIbHOI0 XapaKkTepa SKOJIOTHYECKUX MTPpobieM
U IIyTeM HUX pELICHUs; AaKTUBHOE HENPUATHE JEHUCTBHM, NPUHOCALIUX BpPEX
OKpY’KaIoIllel Cpelie; OCO3HAHHE CBOEH POJM Kak rpakJaHMHA W MOTpPeOuTeNs B
YCIOBUSAX B3aMMOCBSA3M NPUPOJHOM, TEXHOJOTMYECKOM MW COLMAIBHOW Cpex;
FOTOBHOCTh K YYaCTHKO B NPAKTHYECKOM JEATEIBHOCTH 3KOJIOTMYECKOU
HaIpPaBJICHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

N3ydeHune ecTecTBO3HAHUS B OCHOBHOM IIIKOJIE CIIOCOOCTBYET JOCTHXKEHHIO
METAIPEAMETHBIX PE3YJIbTATOB, B TOM YHCIIE:

OBJ1aIECHN IO YHUBEPCAJIbLHBIMY NO3HABATEJIbHBIMU 1€HCTBUSIMU

ba3oBble JJornvyeckne AeMcTBUS

BbIsBNISITR W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB,
MPOLIECCOB U SIBJICHUI;

yCTaHaBJIMBATh CYIIECTBEHHBIM TMpHU3HAK KiaccUuPUKauu OOBEKTOB,
MIPOIIECCOB U SBJICHUIN, OCHOBAHUS [ UX CPABHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax
Y JaHHBIX HAOJIIOIEHUI ¢ yUETOM MPENIOKEHHON 3a]1auu;

BBISIBIIATD JIePUIIUTHI HHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4M;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU H3YUYEHUH OOBEKTOB,
MPOIIECCOB U SIBJICHUI; IeTaTh BEIBOABI C HCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX  yYMO3aKJIIOYEHUW, YMO3aKJIIOUYEHUH 1O  aHaJOTHUH,
dbopMyIUpoOBaTh THUMOTE3bI O B3aUMOCBS3IX OOBEKTOB, MPOLIECCOB U
SIBJICHU;

CaMOCTOATENLHO BEIOMPATH CIIOCOO perieHus yueOHoM 3a1auu (CpaBHUBATh
HECKOJIbKO BapUAHTOB PEIICHHUS, BBHIOMPATh HAMOOJIEE TMOAXOISIINN C
Y4ETOM CaMOCTOSITEILHO BBIJEIICHHBIX KPUTEPHUEB).

Ba3oBrie ncciaenoBareabCcKue 1eHCTBUA

Hcnonb3oBaTth reorpaduyeckue BOIMPOCHI KaK  HCCIEI0BaTEIIbCKUN
WHCTPYMEHT MTO3HAHUS,

(GbOopMyIHpOBaTh €CTECTBEHHO-HAYUYHBIE BOMPOCHI, (PMKCUPYIONINE Pa3phIB
MEXIy PEAJbHBIM M >KEJATEIbHBIM COCTOSSHHEM CUTYyallud, O0BEKTa, H
CaMOCTOSATENILHO YCTaHABIUBATh KCKOMOE U JJAHHOE;

dbopMHpoBaTH TUIMOTE3y 00 WCTUHHOCTH COOCTBEHHBIX CYXICHUU U
CY)KIEHUW NIPyruX, apryMEHTHPOBATh CBOI TO3WIMIO, MHEHHE TIO
aCIeKTaM pas3JInYHBIX BOIPOCOB U MPOOIIEM;

MIPOBOJIUTH TIO TUIAHY HECIIO)KHOE €CTECTBEHHO-HAYYHOE MCCIICIOBAHUE, B
TOM YHCJIC Ha KPAaeBeAUYECKOM MaTepualie, M0 YCTaHOBJIIECHHUIO



0COOEHHOCTEH M3yyaeMbIX 0OBEKTOB, MPUYUHHO-CIIEICTBEHHBIX CBSI3EH U
3aBUCUMOCTEN MEXIy T 00bEKTaMU, IPOLIECCAMH U SBJICHUSIMU;
OIICHWBATh  JIOCTOBEPHOCTh HMH(POpPMAIUM, TOJIYYEHHOH B  XOJe
HCCJICIOBAHMUS;

CaMOCTOATENBHO (POpMYIHUpOBaTH 0OOOIIEHUSI U BBIBOJBI MO pe3yJibTaTaM
MPOBENCHHOTO  HAOMIONEHWS ~ WM HWCCIEJOBaHUS,  OICHUBATH
JIOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTATOB U BBIBOJIOB;

MPOTHO3UPOBATh BO3MOYKHOE JIajibHEHIIIEe pa3BUTHE 00BEKTOB, MPOIECCOB
U SIBIICHUM, COOBITUN M WX MOCIEACTBUS B aHAJOTMYHBIX WU CXOJHBIX
CUTyallusX, a TaKXE€ BBIJIBUTaTh MNPEAMNOJIOKEHUS 00 HUX pPa3BUTUU B
M3MEHSIONIUXCS YCIOBUSX OKPY KAIOIIEH CpeIbl.

Pabora ¢ undgopmauueit

MPUMEHSTH PA3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alPOCHI TIPH MTOUCKE U
otOope MH(pOpPMAITUK WM TaHHBIX W3 UCTOYHHUKOB €CTECTBCHHO-HAYIHOM
uHdopMaIuu ¢ y4€TOM TMpeUIOKEHHOM ydyeOHOM 3alaud W 3aJlaHHbIX
KPUTEPUEB;

BBIOMpATh, aHAIU3UPOBATh M HHTEPIIPETUPOBATH €CTECTBEHHO-HAYUHYIO
“H(OPMAITHIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUSI,

HAXOJIUTh CXOJIHbIE apTyMEHTHI, MMOATBEPKIAONINE UITH ONPOBEPTAIOIIHE
OJIHY H Ty € HJICI0, B PA3JIMUYHBIX UCTOYHHKAX UH(POPMAIINH;
CaMOCTOSATENILHO BBIOMPATh ONTHMAIBbHYIO (OpPMY TIpEICTaBICHUS
uHbOpMaIINH;

OIICHUBATh HAAEKHOCTHh MHGOPMAIMK IO KPUTEPUAM, MPEITOKEHHBIM
YAUTENIEM WIH CHOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;
CUCTEMATU3UPOBATh €CTECTBEHHO-HAYYHYI0O HMH(POPMAIIMIO B Pa3HBIX
dbopmax.

OBJ1aIeHUI0 YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMU 1eHCTBUAMM:
OO01menue

dbopMynHpoBaTh CYXKICHUS, BBIPAKATh CBOK TOYKY 3pEHHS TIO
reorpaUYecKiM  acrleKTaM pa3IMdHbIX BOMPOCOB B YCTHBIX W
MMMCbMEHHBIX TEKCTAX;

B XOJAC AWaiora W/WiIM JTUCKYCCHW 3aJaBaTh BOIPOCHI IO CYIICCTBY
oOCyX/1aeMOW TEMbl W BBICKA3bIBATh WJCH, HAIICJICHHBIC HA PEIICHHE
3aJT1a9M | MOJepKaHue O1aroKeaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOW CYXKICHHUS IO €CTECTBEHHO-HAYYHBIM BOMpPOCAM C
CY)XJICHUSIMU JPYTUX YYaCTHUKOB JHAJIora, OOHapy>XHBaTh paszidyuue U
CXOJICTBO ITO3HIIHIA;

nyOJIMYHO MPENICTABIATh PE3yJIbTaThl BBHITTOJIHEHHOTO MCCIEAOBAHUS WU
MIPOEKTA.



CoBMmecTHasI 1eITEJIbHOCTD (COTPYIHUYECTBO)

e TMPUHUMATH IEJIH COBMECTHOM JEATEILHOCTH IPH BBITIOJHCHUH YUEOHBIX
POEKTOB, KOJUIEKTUBHO CTPOUTh JEHCTBUA MO €€ JIOCTHUKEHHUIO:
pacnpenensiaTh poJid, JOTOBapUBATLCA, 0OCYX IaTh MPOLIECC U pPe3yabTaT
COBMECTHOM paboThI;

e TIUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThl, MPU BBIIOJIHECHUU
y4eOHBIX MPOEKTOB OIMPEACIATh CBOIO POJb (C yU4ETOM MPEAMOYTCHHA U
BO3MOXHOCTEM BCEX YYaCTHHUKOB B3aUMOJICUCTBUS), y4acTBOBaTh B
rpynmnoBbiX popmax paboOThI, BHIMOIHATE CBOIO YacTh padOThI, JOCTUTATh
Ka4ueCTBEHHOT'0 pe3ysibTaTa M0 CBOEMY HAaIPaBJICHUIO U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

e CpaBHMBATh pE3YyJbTaThl BBIIOJHEHHS] YYEOHOrO IMPOEKTa C HCXOJHOMN
3a7a4eil M OLIEHWBATh BKJIAJl KaXXJOTO WICHA KOMAaHJbl B JOCTHUKEHUE
pe3ynbTaTOB, pa3IeNsaTh c(hepy OTBETCTBEHHOCTH.

OBJj1a1eHNI0 YHUBEPCAJIbHBIMY Y4eOHBIMH PeryJATHBHBIMU JAeHCTBUSIMH:

Camoopranusanusi

e CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM PEIICHUS ECTECTBEHHO-HAYYHBIX
3aJ1a4 1 BBIOMPATh CIIOCOO UX PELIEHUS C YUYETOM HMEIOLIUXCS pECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH MPEJIaraeMble BApUaHThI
PELLICHN;

e COCTaBJIAATH IUIAH ACHCTBUH (IUIaH peaju3allid HaMEYEHHOro ajJropuTMma
peuieHus), KOPPEKTUPOBATh MPEIJIOKEHHBIH aJIrOpUTM € y4ETOM
MOJTyY€HUs! HOBBIX 3HAHUM 00 n3ydaeMoM OOBEKTE.

CaMokoHTpOJIBb (pediexcus)

e BIIAJIETh CIOCOOAMU CAMOKOHTPOJIS U pedIeKCUu;

e OOBICHATH TPHUYUHBI JOCTIDKEHUS (HEJOCTIIKEHUS)  pe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B JIEITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB,
U3MCHUBIIINXCS ~ CUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HHUKIIUX
TPYIHOCTEM;

e OIICHUBATHb COOTBETCTBUE pE3yJIbTaTa LIEJId U YCIOBUSIM

IIpunsiTHe ceds U APYrux

e OCO3HAaHHO OTHOCHUTBCS K JPYIOMY YEJIOBEKY, Er0 MHEHUIO;

e TIpHU3HaBaTh CBOE MPABO HA OLIMOKY M TaKOE K€ MPaBo JIPYroro.

IHPEAMETHBIE PE3YJIbTATDBI

5 KUIIACC



BBIJICISITh OOBEKTHl  M3YYCHHsS]  €CTECTBEHHBIX HAyK: aCTPOHOMMUH,
bu3ukH, XuMuH, reorpaduu, OMOJIOTHH, YIKOJIOTUH;

IIPUBOUTH MIPUMEPHI B3aUMOCBSI3el B MPUPOJIC;

OOBSCHSTH CYIITHOCTD MOHSATUH «METO», «THIIOTE3a»;

Ha3bIBaTh HAYYHBIC CIIOCOOBI/YPOBHHM MO3HAHUS MHUpPA, pa3indyaTh METO/IbI
Hay4YHBIX  HCCIeAoBaHUW  (HAONIOAEHUE, OINUCAHUE, HU3MEPEHUE,
DKCIEPUMEHT,  MOJCIMpPOBaHUE),  Ha3blBaTh  JTallbl  HAYYHOTO
UCCJICIOBAHMS;

OTpENENITh W TPHUMEHSATh TOPSAOK JEHCTBHI UCCIIENOBATENs TpHU
HAOJIIOICHUH, U3MEPEHUHN MPUPOIHBIX OOBEKTOB, IIPU MOCTAHOBKE OIBITA
(9KCTIEpUMEHTA);

XapaKTepu30BaTh BKJIAJ 3apyOekKHBIX W OTEYECTBEHHBIX YYCHBIX B
Pa3BUTHE €CTECTBEHHBIX HAYK;

ONKCHIBATh  MPEJACTABJICHUS]  TEPBOOBITHBIX JIIOJEH O  mpupoje,
IPE/ICTaBIICHUs O CTPOCHUU BCeneHHOW y NPeBHUX HApOJIOB U B paHHEM
CpeIHEBEKOBBE;

MEPEUNCTIATh  MPEANOCBIKM W OOBACHITH  3HAUCHHWE  Benmmkux
reorpau4ecKux OTKPHITUH;

OTIMCHIBATH 110 MOJICTTH BHYTPEHHEE CTPOCHHUE 3EMIIH;

CpPaBHUBATH 110 PUCYHKY BHYTPEHHEE CTPOSHHUE IJIAHET- TUTAHTOB U TJIAHET
36MHOM TPYIIIBI;

CpaBHMBATB IAIOTE3bI 0 BO3HUKHOBeHUM 3emuid M. Kanra u I1.-C. Jlamaca,
XK. broddona u Jx. Jl>xuHca, OMUChIBaTh COBPEMEHHBIE TIPEICTABIICHUS O
BO3HUKHOBEHUU U pa3BUTUN COTHEYHOU CUCTEMBI;

OMKCHIBATH CJIIOUCTYIO CTPYKTYpY 3€MJIM, Ha3blBaTh M pacro3HaBaTh Ha
PUCYHKE TEOJIOTHYECKHE 000JIOUKH 3eMIIH;

NPUBOJUTH TPUMEPHl XUMUYECKHUX DJIEMEHTOB, MPOCTBHIX U CIOXKHBIX
BEIIECTB, BEIIESCTB C MOJICKYJIIPHBIM M aTOMapHBIM CTPOCHHUEM;
OOBSACHSTH CYITHOCTD MOHSATUN «TOPHBIC TIOPOJIBI,

«MHUHEPAITBIY, «peabed», KKITUMaT;

OTIMCBHIBATh OCOOCHHOCTH TOBEPXHOCTH M arMocdephl 3eMIId IIOCie €e
oOpa3oBaHus;

BBISIBIIATh MPU3HAKA MHUHEPAJIOB /WM TOPHBIX TOPOJA y TECKa B XO7e
BBITIOJIHEHUSI IPAKTHUECKOU PabOThI;

PUBOJIUTH TPUMEPHI MAJCOHTOJOTHICCKUX CBHUICTEIHLCTB TOSIBICHUS Ha
3emiie JKUBBIX OPTaHU3MOB;



OMKCHIBATh KWU3Hb B JPEBHEHUIIEM OKeaHe, OCOOCHHOCTH CYyIIH U
aTMocQepbl IpeBHEH 3eMiIi, Ha3bIBaTh MPUYMHBI Havalla 3aCeICHUs CYIU
YKUBBIMHU OpTraHU3MaMU;

Ha3bIBATh (DAKTOPHI, MOBIUSBIIKE HA BOSHUKHOBEHHE pesbeda 3eMIu;
Ha3bIBATh YCJIOBUS, BIUAIONIME HA KITUMAT, OOBSICHATh, KaK KIIMMAaT BIUSIET
Ha 36MHYIO [IOBEPXHOCTB;

MPUBOJIUTh NPUMEPHI U OIMHUCHIBATh YHUKAJIbHBIE MPUPOJHBIE OOBEKTHI
3emuin, Ha3bIBaTh 0COOEHHOCTH 3eMIIH, OOYCIIOBUBIIIKE KU3Hb HA IJIAHETE;
BBIABJISITh OOIIME W OTJIMYUTENIbHBIC MPU3HAKU TEJl KUBOW U HEXKUBOU
MPUPOABI, HA3BIBATh M PACKPBHIBATH COAEPKAHHE OCHOBHBIX MPU3HAKOB
YKHABOT0;

pacKpbIBaTh JOHAyYHbIE W TMEPBBIE HAy4YHbIC MPEACTABICHUS O
MIPOUCXOXKICHUU KU3HU;

PACKpBIBATh COBPEMEHHBIE B3IJIs/Ibl HA BOSHUKHOBEHHUE KMU3HU HAa 3€MJIE;
OOBSCHATH CYIIIHOCTb TOHSATHHN «3BOJIOLUSD, «BUIY,

«puopay, «payHay, «cpeqa oOUTaHUM», «KMECTO OOUTAHUSD,

IPUPOHOE COOOIIECTBOY, «OMOIIEHO3», «IKOCUCTEMAY, «IETh TUTAHUSD;
XapaKTEepU30BaTh OCOOEHHOCTH OpraHu3MoB LapcTB bakrtepun, ['puosl,
Pactenus, JKuBoTHbIE, X POJIb B PUPOJIE U B KU3HU YEIIOBEKA;
XapaKTEepPU30BaTh OCOOCHHOCTH PACTEHUH ¢ JKUBOTHBIX KPYIMHBIX
CUCTEMAaTHUYECKHUX rpymil, 0COOEHHOCTH JIMIIAHAKOB KakK
CUMOMOTHYECKUX OPTaHU3MOB;

OMUCHIBATH ATAIlbl PA3BUTHS KU3HU HA 3EMIIE;

BBIICIATh  YCJIOBUSL ~ HA3€MHO-BO3AYIIHOW,  BOJIHOM, ITOYBEHHOM,
OpTraHU3MEHHOU cpeJl 00UTaHUs, TPUBOJUTH MPUMEPHI
MPUCIIOCOOJICHHOCTH  KMBBIX OPraHU3MOB K YCJIOBUSM  HAa3€MHO-
BO3JIYIITHOM, BOJAHOM, MOUYBEHHOM, OpraHU3MEHHON cpeJl OOUTaHUS;
OPUBOAUTh TMPUMEPHI  PA3HBIX  BUJOB  NPUPOJHBIX  COOOIIECTB,
HMCKYCCTBEHHBIX SKOCUCTEM;

Ha3bIBaTh M XapaKTEPU30BaTh KOMIIOHEHTHI MPHUPOIHOTO COOOIIECTBA,
MPUBOJIUTH IPUMEPHI LIETICH MUTAHMUS;

MPUBOJUTH MPUMEPHI U BBIICIATH OCOOCHHOCTH PACTEHUU M JKMBOTHBIX
Pa3HBIX MAaTEPUKOB, OCOOCHHOCTH JKUBBIX OPTAHM3MOB MOpPEH U OKEaHOB,
XapaKTepU30BaTh OCOOCHHOCTH CTPOCHMSI IKUBBIX OPTaHU3MOB —
obuTarenel pa3HbIX TPUPOIHBIX 30H;

OOBSCHATH CYIIHOCTh MOHSTHUS «pacay, BBIJIEIATh XapaKTEepHbIEe MPU3HAKU
JIOZIeH eBpONEeOrTHOM, MOHTOJIOUHOM M 3KBAaTOPHAIIbHOM pac, OOBSCHATH
UX MPUCIIOCOOUTENLHOE 3HAYEHUE;



® HAa3bIBATbH U XapaKTCPU30BaATh Ba)KHEHIIIME ATAllbl CTAHOBJICHUS YECJIOBCKA,
® JOKa3bIBaThb TC3HUC «YenoBek — 6I/IOCOHI/IaJIBHOC CymIcCTBO».

6 KJIACC

e OOBSCHATH CYIIHOCTH TIOHATHUS «ACTPOHOMUS,
XapaKTepU30BaTh OCHOBHBIC TAITbI PA3BUTHS ACTPOHOMUMU;

e yKa3piBaTh Ha Mojenu monoxeHuss ComHina u 1wraHeT B COJMHEUHOM
CHCTEME;

e TPOBOJUTH KIACCU(UKAIUIO TUIAHET, CPABHUBATH IUIAHETHI 3¢MHOM TPYIIITHI
Ha OCHOBE OCOOEHHOCTEN UX CTPOCHHUS;

e BBIICIATH XapaKTEPHbIC TPU3HAKHY TUIAHET-TUTAHTOB,

e BBIJCIIATH XapaKTEPHBIC IPU3HAKH aCTEPOUI0B, KOMET, METECOPOB, 3BE3I;

e HAXOJIUTh OCHOBHBIC c03Be3ausi CEeBEpHOro MOJNyMIapus MPH MOMOIIU
KapThl 3BE3/JHOTO HeOa;

e BBIICIATH OOBEKT M3yUYCHHs OMOJOTHU; XapaKTepru30BaTh OUOJIOTHIO KaK
CHCTEMY HayK; PaCKpbIBaTh 3HAYCHUE OMOJIOTUICCKUX 3HAHUN;

o OOBSCHSITH CYITHOCTh TIOHSATHH «KJIETKA», «TKAHBY, OPTaH»,

«CUCTEMa OPTaHOBY, ITUTAHUEY, «AaBTOTPOPBD», «TeTepPOTPOdBI»,
«(hOTOCHHTE3Y, ITUIIEBAPCHUEY, «IIBIXaHUE, «Ta3000MEH,
«0OMEH BEIIECTBY, «BBIICICHUEY, «PA3APAKUMOCTEY, «PEPIIEKCY,
«Pa3MHOXKEHUEY», «TaMETay, «OMBUICHUEY, «OTIOA0TBOPEHUEY;

e TPUBOAUTH IPUMEPHI BUJIOB TKaHEW, OPTaHOB, CUCTEM OPTaHOB PACTEHUI 1
KUBOTHBIX, HAa3bIBaTh UX (YHKITUH;

e XapaKTEepPU30BATh )KUBOH OpPraHU3M KaK OMOJIOTHUYECKYIO CHCTEMY;

e CpaBHUBaTh OCOOCHHOCTH aBTOTPO(GHOTO U TETEPOTPO(HOro CrocoOoB
UTAHUS;

o OIMCHIBATh OCOOCHHOCTH TIIMTaHUsSI PACTCHUH, pACKPhIBATh  CYIIHOCTb
BO3IYIIHOTO W IOYBEHHOTO MUTAHKS PACTCHU;

e 00OCHOBBIBATH OMOJIOTHUYECKYIO POJIb 3€JICHBIX PACTEHUI B IPUPOJIE;

o OIMCHIBATH MUTAHUE U MMUIICBAPEHHE Y KUBOTHBIX, BBIJICIIATH OCOOCHHOCTH
CTPOCHUS MMHUIICBAPUTEIHLHBIX CUCTEM KHUBOTHBIX;

e Ha3bIBaTh W OIMUCHIBATH MPOBOMSAIINE CHCTEMbl PACTCHUH M >KUBOTHBIX;
PacKpbIBaTh POJIb KPOBEHOCHOW CUCTEMBI, KPOBU B TPAHCIIOPTE BEIIECTB Y
KUBOTHBIX OPTaHU3MOB;

e Ha3bIBaTh OPraHbl, YYAaCTBYIOIIME B TIPOIECCE IBIXaHUS PACTCHUU U
KUBOTHBIX;

e Ha3bIBaTh OCOOCHHOCTH BBIACNICHUS y PACTCHUH H  IKUBOTHBIX;
XapaKTepU30BaTh 3HAUEHHUE BBIJICICHUS B JKU3HH JKUBBIX OPraHU3MOB;



MPUBOJUTH JOKa3aTeIbCTBA TOTO0, YTO OOMEH BEIIECTB — BaKHEHUIIWN
MIPU3HAK KUBOTO;

XapaKTeprU30BaTh CTPOCHUE OIMOPHBIX CHUCTEM PACTCHUN M >KUBOTHBIX,
OOBSCHATH 3HAYCHHUE OMOPHBIX CHCTEM JIJIS J)KUBBIX OPTaHU3MOB, BBISBIISTH
MPU3HAKHU OTIOPHBIX CUCTEM, YKA3bIBAIOIIUE HA B3aUMOCBSI3b UX CTPOCHHUS
C BBITIOJTHSAEMBIMU (YHKIIUSIMH;

IIPUBOUTH IPUMEPHI U XapaKTEPU30BaTh CIIOCOOBI JIBHKCHUS JKMBOTHBIX,
MPUBOJUTH MPUMEPhl HAIUYUS JIBUTATEIbHOM aKTUBHOCTH y PACTCHHIA;
OOBSCHATH POJIb NBM)KCHUS B KU3HH KUBBIX OPTaHU3MOB; YCTaHABIWUBAThH
B3aMMOCBSI3h MEXKIY CpEIod OOMTaHWS M CHOCOO0AMHU TEepPEIBHKEHUS
OpraHu3Ma;

Ha3bIBaTh YaCTU PETYJSITOPHBIX CHUCTEM, OOBACHATH POJIb HEPBHOU U
SHJOKPUHHONW CHUCTEM B PETYJAIUU TPOLECCOB KUZHEACATEILHOCTH
OpraHu3MOB, pe(JICKTOPHBIN XapaKTep AEATEIbHOCTA HEPBHOU CUCTEMBI;

MPUBOJUTL TIPUMEPHI TMPOSBICHUS PEAKLIMN pACTEHUM HAa W3MEHEHUS B
OKPY>KAIOIIEH CPELE;

XapaKkTepu30BaTh POJIb PA3MHOXKEHUSI B KU3HU IKUBBIX OPraHU3MOB;
BBISIBJISITh OCOOEHHOCTH O€CIOJIOTO U MTOJIOBOTO PA3MHOXKEHUS; OTIPEICIIATh
MPEUMYIIECTBA IMOJOBOTO Pa3MHOXKEHHMS Mepea OecroybiM; Ha3blBaTh U
ONHUCHIBaTh YaCTH I[BETKA, yKa3blBaTh MX 3HAYCHME; JeJaTh BBIBOJBI O
OMOJIOTMYECKOM 3HAUCHUH 1IBETKOB, IIJIOJOB M CEMSIH;

OMUCHIBAaTh OCOOCHHOCTH POCTa M Pa3BUTUSI PACTCHHMS; XapaKTEPU30BaTh
ATaIbl MHAUBUIYaTIbHOTO PA3BUTHS PACTCHMUIA;

BBIJICTISITh IPEUMYIIECTBA BHYTPEHHETO OTUIOIOTBOPEHUS;

packpbiBaTh OCOOCHHOCTHU Pa3BUTHUS >KUBOTHBIX; CPABHUBATh MPAMOE U
HENPsIMOE Pa3BUTHUE KUBOTHBIX;

MPUBOJUTh TPUMEPhl CUCTEM W KOMIIOHEHTOB, HX COCTABJISIONINX;
pUMepbl OUOJOTUUECKUX CHCTEM M KOMIIOHEHTOB, MX COCTaBIISIONIUX;
Ha3bIBaTh EJIWHMIIBI CTPOCHHUS JKUBBIX OPTraHU3MOB (KJICTKH, TKaHH,
OpraHbl); BBISBJISITH B3aUMOCBSI3b MEXAY OCOOCHHOCTSAMH CTPOCHHS
KJIETOK, TKaHEH, OpraHoB M UX (YHKIUSMH; apryMEHTHUPOBATh TE3UC

«JIr000# OpraHu3M — 3TO CJIOKHAS OMOJIOTHICCKASI CUCTEMAY,

MPUBOUTH MPUMEPHI OTKPHITUN XUMHH, OKa3aBIINX BIUSHUE HA PA3BUTHE
ounostoruu, GU3NKH;

OOBSICHSITh CYIIHOCTh TOHSTHH «BEILECTBO», «XUMHUUYECKOE SIBJICHUEY,
«UHUCTOE BEILECTBO», «CMEChY», «TOMOT€HHAs CMECh», «reTepOreHHas
CMEChHY;

MIPUBOIUTH IMTPUMEPHI YUCTHIX BEIIECTB U CMECEH;



MPOBOAUTH TAOOPATOPHBIE OMBITHI MO Pa3/IEICHUIO0 TOMOT€HHbBIX U

reTepOTreHHbIX CMECEH;

MPUBOJUTH MPUMEPHI OTKPHITUI YUEHBIX, BHECIITUX

CYILIECTBEHHBIN BKJIAJl B Pa3BUTHE XUMUUYECKON HAYKU;

HA3bIBATh OTJIMYNTEIHHBIC TPU3HAKN HAYYHBIX 3HAHUU;

OOBSICHATH CYIITHOCTh TTOHITHIA «METOJ] HAYYHOTO TTO3HAHUS,

«HAOJIOICHUE», «IKCIIEPUMEHTY, «CPABHEHHE,

«A3MEPEHUE», «OMHUCAHUE, «MOJICITUPOBAHUECY, «ATOM,

«MOJICKYJIa», «XUMHUYECKUAN DIEMEHT», «IIPOCTOE BEIIECTBOY,

«AJUTOTPOMUS», «CII0)KHOE BEIIECTBOY, «XUMHUUYECKas (popmyay,

«HEOPTraHUYECKHE BEIIECTBA», «OPTraHUYECKUE BEIIECTBAY,

«METaJUTbI», «KHEMETAJUTbD, «HCOPTAaHNYECKUE BEIIECTBAY,

«OKCHIBI», «KHCIIOTBD), «OCHOBAHUS, «COJIM», KOPTAaHUICCKUE BEIICCTBAY;

0003HaYaTh HEKOTOPHIE XUMUYECKUE IJIEMEHTHI JJATUHCKUMHU OyKBaMH U

PUBOJIUTH UX MEXKITYHAPOIHbIC HA3BAHMUSI,;

PacKphIBaTh MPAKTHUECKOE 3HAUYCHUE OTKPBITHS TMEPUOIUICCKOTO 3aKOHA

JUTSI pa3BUTHUS XUMHUYECKON HAYKH;

OPUBOJUTH TIPUMEPHI MPOCTHIX U CIOXKHBIX BEMIECTB, HAyYHBIX U

TPUBUATBHBIX HA3BaHUI BEIICCTB;

KJ1acCU(UIIMPOBATh BEIIECTBA HA METAJJIBl M HEMETAILIBI IO (PU3NYECKUM

CBOMCTBaM, IPUBOIUTH MMPUMEPHI METAJIJIOB U HEMETAJIJIOB;

XapaKTEepU30BaTh CBOWMCTBA W 3HAYECHHE KHUCIOPOJA; XapaKTepHU30BaTh

COCTaB, CBOMCTBA M (YHKIMU aTMOC(hephbl; OOOCHOBBHIBATH 3HAYCHHE

3aIUTHl aTMOC(EPHI OT 3arpsI3HEHHUS;

MIPUBOJINUTH IPUMEPHI U OTHCHIBATH CBOHCTBA HEKOTOPBIX OKCUIOB, KHCIIOT,

OCHOBaHHWM (THAPOKCUIIOB) U COJICH; MPUMEPHl MPUMEHEHHUS OKCHJIOB,

KHUCIIOT, OCHOBAaHUH (TUIPOKCUIOB) U COJICH;

XapaKTepU30BaTh CBOMCTBA M 3HAYCHUE BOJIBI;

PUBOJUTH TIPUMEPHI M OMKCHIBATH CBOWCTBA HEKOTOPHIX OPTaHUYCCKUX

BEIIECTB;

XapaKTepHU30BaTh OMOJIOTHYECKOE 3HAYCHHUE YTIICBOJIOB, OCIIKOB, YKHPOB

(IMOUAOB) U HYKJIEMHOBBIX KUCIIOT;

MPUBOIUTH IPUMEPHI YACTO HCIIOIH3YEMBIX B OBITY OPraHUYECKUX

BCIIECTB;

OOBSACHSATH CYITHOCTh TOHATHH «(pU3HUECKOEe SBIEHUEY», «(pu3ndeckoe
TEJO», «PU3NUYECKAST BETUINHAY, «M3MEPEHUEY, IIPSIMOC

U3MEPEHHEY, KKOCBEHHOE U3MEPEHUEY;



Ha3bIBaTh OOBEKT M3YYCHHS (PU3WKU; BBLICIATH NMPU3HAKU M MPUBOJIUTH
npuMepsl (PU3NICCKUX SBJICHUHN; MPUBOAUTH MPUMEPHI CBSI3H (PU3UKU C
JIPYTUMH HayKaMu;

PacKpbIBaTh 3HAYCHHUE U3MEPEHUS (PU3NUECKUX BEIIMUUH MPU (PU3UISCKUX
WCCJICIOBAHMSIX;, CpPaBHHUBATh (DM3MYECKUE BEIUYHMHBI, periaTh 3aaadw,
OCHOBaHHbIC  Ha  MPOCTEHIIMX  MaTEeMaTHYECKHX  pacyeTax ¢
UCTIOJIb30BaHUEM (PU3NYCCKUX BEIINYNH,

OOBSICHATh CYIIHOCTh TOHSATHH «MEXaHWYECKOE JBIDKCHHECY,
«TPACKTOPUSY, CITYThY, «IPIMOTHHEHHOE JBMKCHHUECY,

«paBHOMEPHOE ABM)KCHUE», «CKOPOCTDHY;

MIPUBOIUTH MMPUMEPHI OTHOCUTEITLHOCTH JIBIKCHHUS TET,

MIPEICTABIIATH Iy Th, BPEMS U CKOPOCTh B 3HAKOBO- CHMBOJINYECKON (hopMe;
BBIYHCIIATh CKOPOCTh MO (OpMyJie; ONPENeNsTh CPEIHIOI CKOPOCTh
JBIDKEHUS TeJa; PellaTh MPOCTEHIINE 3aJja4l Ha ONpPECIICHUE CKOPOCTH
JIBUKEHUS;

OOBSCHATH CYIIHOCTh TOHATHN «HHEPIU», «CUJIA», «CHJA TKECTH,
«PaBHOJICHCTBYIOIIAS CHIIa», «IehopMaIius»;

MPUBOANTh TMPUMEPHl  ABMKCHHS TEI 10 HWHEPIUH, TPHUMEPHI
nehOpMUPOBAHHBIX TEJl, HA3bIBATh MPUYHHBI JehOpMaIIHH;

MIPUBOJANTH IPUMEPHI B3aUMOJICUCTBUS TEJ; MIPEACTABIISITh Pa3HbIC CUIIBI B
3HAKOBO-CHMBOJIMYECKOH  (opMe; OmpeAeniaTh 10 PHUCYHKY-CXeMe
HaIpaBJICHUE ICUCTBUS CHUII;

OOBSCHATH CYIIHOCTh TOHSATUN «()HU3NYECKOE TEI0», «BEIIECTBOY,
«TIJIABJICHUEY», «UCTIAPEHUE», «KOHICHCAIU, «KPUCTAILTU3AIUIY;
NPUBOJUTH MIPUMEPHI BEIIECTB, HAXOISIIUXCA B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSX; OIKUCHIBATH MO CXEME MEPEeXOJ Tel U3 OJHUX arperaTHbIX
COCTOSIHUU B JIpyTue; OOBACHITH pa3IMune B CBONCTBAX TBEPBIX, KUJKHX
¥ Ta3000pa3HbIX BEIIECTB, UCXOIS U3 UX CTPOCHHS;

OOBSCHATH CYIIHOCTh JUCKPETHOCTH BEIIICCTBA;

OOBSCHATH CYIIIHOCTh OHATHI «pab0oTa», «KMOITHOCTHY,

«TMIPOCTBIE MEXAHU3MBD», «PhIYary, «IHEPTUY;

MPUBOJANTh TPUMEPHI JCUCTBUS CHJI, HE COBEpHIAIUX pPadoTy;
MPEACTaBIATh (PU3NYECKUE BEIUYUHBI (paboTy, MOIIHOCTH WM [Ip.) B
3HAKOBO-CUMBOJIMYECKONW  (opMe;  CpaBHMBAaTh  MOIIHOCTH  JIBYX
MEXaHHU3MOB;

OIMHMCHIBATH MPOCTHIC MEXAHU3MBI, UCTIOIH3YEMBIC B OBITY;

Ha3bIBaTh BHUJBI DHEPTUHU; PACKPHIBaTh CYIIHOCTh 3aKOHA COXPAHCHUS
SHEPTUU; OIHUCHIBATH MPEBPAICHUS DHEPTUU HA TMPOCTHIX MPUMEPAX;



IPUBOJUTH MIPUMEPHI UCIIOJIb30BAaHUS YETIOBEKOM IIPEBPAILICHUS SHEPTUH;
Ha3bIBaTh MCTOYHUKUA SHEPIHM JJI1 ObITOBBIX M MPOMBIIUICHHBIX HYXKII;
00OCHOBBIBAaTh HEOOXOAMMOCTh IHEPTOCOCPEKECHHUS,;

PaCKpBIBaTh CYITHOCTh 3aKOHA BCEMUPHOTO TATOTCHUS,

MIPUBOJINUTH TPUMEPHI M OTMCHIBATh (PU3MUYECKHE SIBJICHUS B aTMOCchepe U B
Hellpax 3eMIIM; OMPENeNATh MOJII0CA MarHUTa C MOMOIIBbI) MarHUTHOU
CTPEJIKU; MPUBOJIUTH IPUMEPHI IEKTPU3AIINH;

OPUBOAUTH TMPUMEPHl U3ITYUYCHUS, KOHBEKIIMHM M TEIUIONPOBOJHOCTH B
MIPUPOJIE;

ONMKCHIBATh U3BECTHBIC MEXAHU3MBbI MPUCIIOCOOIEHUS JKUBOTHBIX K KU3HU
B XOJIOTHOM (5KapKOM) KJIMMATE;

MPUBOJUTH MPUMEPHI JIEUCTBUS 3aKOHOB MEXAaHMKW B KUBOW TPHUPOJIE,
IPUMEPHI TMO3aMMCTBOBAHHBIX YEJIIOBEKOM Yy TMPHUPOJBI H300pETCHUH,
npuUMepbl (PU3UYECKUX SIBJICHUH, CBSI3aHHBIX C MPEJIOMJICHUEM CBETOBBIX
JIy4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
KosmuectBo
No /it HaumeHoBaHue pa3iesioB U TeM 4ACOB JaeKkTpoHHbIE (IU(PPOBHIE)
NMPOrpaMMbI o0pa3oBaTe/ibHbIE pecypchl

11 BBeznenue B ecTeCTBEHHBIE HAYKH 4 bubnuorexa [HOK
1.2 PasBuTHe 3HaHMI TrOCH O MUpE 9 bubnuoreka [IOK
2.1 O06uk 3eMnu 3 bubmnoreka LIOK
2.2 Kusup Ha 3emire 10 bubmnoreka LIOK
3.1 Yenosek Ha 3emiie 2 bubmuoreka [IOK
4.1 Pe3eps 6 bubmmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




6 KJIACC

DJIeKTPOHHbIE
No /i HauMeHoBaHue pa3/1esioB U TeM Ko1ecTBo (mdpoBbie)
NPOrpamMMblI odpa3oBaTe/IbHbIE
yacoB
pecypcbl
11 Mup acTpOHOMHH 5 bu6nuorexka [IOK
12 Mup Guonoruu 10 bubnuorexa [JOK
1.3 Mup ¢usuku 9 bu6nuorexka [IOK
14 Mup XuMHuH 10 bubnuorexa [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
S KUIACC

Ne i/

Tema ypoka

KoaudecTBO yacoB

Bcero
padoThI

KouTtpoJbHbIe

IMpakTuyeckne
padoThI

Jlara
HU3yYeHUs

DJIeKTPOHHBbIE
uudposBbie
oOpa3oBarTe/ibHbIE

pecypchbl

BBeneHne B ecTeCTBEHHBIE HAayKH

EcrecTBeHHBIC HAYKH, €CTCCTBO3HAHUC U
CAWHCTBO MHpa

bubnnorexa [JOK

Hayunoe noznanue mupa

bubnnorexa [JOK

SI3bIK ¥ METO/BI €CTECTBEHHBIX HAYK.
IIpaktrkym Ne 1. PazButue cemsin
¢aconu u ropoxa (HabOACHNE)
[Tpaktukym Ne 2. Onpenenenue
CpenHel Macchl Tenna (M3MepeHue)

bu6mmotexka I1IOK

SI3BIK U METOZBI €CTECTBEHHBIX HayK.
[TpakTukym Ne 3. Onpenenenue
pa3MepoB JIMCTOBOM IJIACTUHKHU
(u3mepenue) [Ipaktukym Ne 4.
Brnustaue a30THBIX y1oOpeHuii Ha pocT
pacTeHust (IKCIEPUMEHT)

but6mmoreka [JOK

Pa3Burtue 3HaHMH J10€# 0 MUpe

Ha 3apc YCIIOBCYCCTBA.

[Ipaxtuxym Ne 5. Onpenienenue BpeMeHu
cytok 1o CosnHiry.

but6mmoreka [JOK

Ot 3emiu — 11eHTpa Mupa 10 3eMJiu-
ILUIAHETHI.

but6mmoreka [JOK




Benukwue reorpadguueckie OTKPHITHS.
[Ipaktukym Ne 6. Habmonenue nuHMiA
MarHUTHOTO TIOJISI.

bubnuorexa [JOK

HccnenoBanus IIaHEThI TPOI0JHKAIOTCS.
Uto y 3eMiu BHYTpH.

bubnuorexa [JOK

Kaxk Bo3nukiu 3emiis u gpyrue
TUTAHETHI?

bub6mmoreka [IOK

10

3emita — oranera COJTHEYHOM CUCTEMBI.

bubmnorexa [JOK

11

[TyremecTBue BO BpEMEHU: FOHAs 3eMIIS.
[Tpaktukym Ne 7. BeisiBinenue
NPU3HAKOB MUHEPAJIOB U/HIIA TOPHBIX
IIOpPOJI y IIECKa.

bubnuoreka [JOK

12

IlyremecTBue BO BpeMEHU: TIOSIBJICHUE HA
3emuie )KUBBIX OPraHU3MOB U UX
BBIXOJ] Ha CylIYy.

bu6mmotexka I1IOK

13

[lyTemecTBue BO BpeMEHU: KaK BO3HHUKAI
COBpPEMEHHBIH 00THK 3eMITH.

bu6mmotexka I1IOK

14

PesepsHblil ypok. O6o61miaromee
noBTopenne. KoutponapHas paboTa 1o
teme "Kuznb Ha 3emie"

00auk 3emau

15

CoBpeMeHHBIH 00JIMK 3eMIIH.
[IpakTukym Ne 8. MI3MepeHue BbICOTHI
ComH1ia HaJl TOPU30HTOM U TEMIIEPATYPhI
BO3/1yXa B MOJACHb.

but6mmoreka [JOK

16

[IyremecTtBue no 3emue.

Bbub6nunoreka [IOK

17

3eMiid — miIaHeTa JKU3HU.

but6mmoreka [JOK

Kuszup Ha 3eMuie




18

OTnnuue 5KUBOro OT HEXHUBOTO.
[Ipaktuxym Ne 9. DkcriepuMeHTaIbHOE
0OHapyXeHHe OPraHu4eCKOro BELIECTBA.
[Tpaxtuxym Ne 10.

DKcrepuMeHTalIbHOE OOHApY)KEHHE
Kpaxmaia.

bub6mmoteka [IOK

19

Bo3HHKHOBEHHE U Pa3BUTHE KU3HU HA
3emite.

bubnnorexa [JOK

20

Pa3noobpa3ue xu3nu. LlapctBo
bakrepuu. LlapctBo ['pulsL.

bubnuoreka [JOK

21

PesepBHbIil ypok.

[Ipaktuxym Ne 11. Habmronenue u
ONMCAaHUE OCOOEHHOCTH CTPOCHHUS
OaxTepuii

[Tpaktukym Ne 12. HaGnronenue u
OIHCaHHE 0COOEHHOCTH CTPOCHHUS
IJIECHEBBIX IPUOOB.

butmmoreka LIOK

22

apcTtBo Pacrenus.

[Ipaktukym Ne 13. Habmonenue u
OTHMCaHUe OCOOCHHOCTH CTPOCHUS
BOJIOPOCIIH

XJIAMHUOMOHA/IBI.

but6mmoreka [JOK

23

PesepBHbIit ypok.

[Ipaxtuxym Ne 14. Habnronenue u
OINMCAHNE BHEIIHETO CTPOEHUS BHEILIHETO
CTPOCHUS MXa KYKYIIKHH JICH.
[Tpaktuxym Ne 15. HaGmronenue n

OIIMCAaHUE BHEIITHETO CTPOCHHUS
HarnopoTHUKOOOPA3HBIX.

but6mmoreka [JOK




Pe3epBHBIii ypOK.

[Tpaktukym Ne 16 Habmonenue u
OIMCAaHKE BHEIIHETO CTPOSHHUSI IIHIICK,

24 XBOU U CEMSH XBOMHBIX PACTCHUM. 1 bu6nuorexa LHOK
[Ipaxtuxym Ne 17. Habmonenue u
OTMCAaHKE BHEIIHETO CTPOCHHS
HOKPBITOCEMEHHOT'O
(LIBETKOBOI'0) pacTeHusl.

25 [{apcTBO JKUBOTHBIE. 1 bubnuoreka [IOK

26 OCHOBHBIE dTalbl Pa3BUTHS )KU3HU HA 1 BuGmiorexa LIOK
3emue.
Cpena oburanwms. [Ipakrukym Ne 18.

27 BrisiBIICHHE TPUCTIOCOOICHHOCTH 1 1 bubmmoreka [IOK
OpTraHU3MOB K YCJIOBHUAM CPCbL o0uTaHuA.

28 [Tpupoansie coolIecTsa. 1 bubmuorexa [LIOK

29 Ku3Hb Ha MaTepuKax U B OKEaHax. bubnnorexa [IOK
OoburaTenu NpUPOTHBIX 30H 3eMIIH

30 JENCTBUS BHYTPEHHUX U BHEIIHUX 1 bubnuoreka [LIOK
CHJL.
PesepBHblit ypok. O0o0miaromiee

31 noBTopeHue. KonrponpHas pabota o 1 bu6mmoreka [IOK
teme "Kuzup Ha 3emie”

YesioBek Ha 3emuie

32 YenoBek — KUBOI OpraHu3M. bubmuotexa [LIOK

33 Ku3Hp HAIIMX JAIeKUX TPEIKOB. bubmuotexa [IOK

34 PesepBubIiil ypok. KonTponsHas pabora 1 BuGmorexa IOK
o teme "Yenosek Ha 3emire".

OBLIEE KOJIMYECTBO YACOB I10 34 18

[NPOT'PAMME




HOYPOYHOE IIVNTAHUPOBAHUE

6 KIIACC
KoanuecTBo 4yacon DJIeKTPOHHbIE
Jara uudposbie
Ne Tema ypoka Konrpoasnsie | IIpakTuyeckue
/i Bcero U3y4YeHHUs! o0pa3zoBaTeIbH
n paboThI paboThbI
ble pecypchbl
Tema 1. Mup acTrpoHoMuu
[TepBbie mpeacTaBICHUS JTOAEH O 1
P Ii 1 bubnuoreka [JOK
Bcenennon.
[Ipaktukym Ne 1. Habmronenue
3BE3HOr0 Heba.
Conneunas cucreMa. [lnaners
. . 1 bubnuorexa [JOK
3emHo rpynmsl (Mepkypuii, Benepa,
3emist, Mapc). YHUKaIbHOCTD
TIJTAHETHI 3eMJISL.
JIyHa 1
1 bu6nmmorexka [IOK
[IpakTruyeckas padora Ne 2.
Ha6monenue 3a Jlynoii, pazamu JIyHsl.
Actepouabl COTHEYHOM CUCTEMBI.
P 1 Bu6miorexa [IOK
3Be3/bI — TMHTAaHTCKUE pacKaJCHHbIC
p 1 Bu6miorexa [IOK
11aphbl, U3JTy4arolue CBET
Tema 2. Mup 6moJioruu
buonorusa — Hayka O KH3HU.
Ve 1 bubmmoreka [IOK
JKuBble OpraHu3MBbl, NX IPU3HAKH. 2
P P 1 but6mmoreka [JOK
[paxtuxym Ne 3. I3yuenue ctpoeHust
PaCTUTENIBHOM KJIETKH.
[Ipaktukym Ne 4. I3yueHue cTpoeHUs
I[BETKOBOT'O PACTEHHSI.




CYH_[HOCTL IIOHATHUA «IIUTAHUCH).

bubnnorexa [JOK

IlepeHoc BemiecTB B OpraHus3Me, €ro
3HaueHue. [Ipaktukym Ne 5. U3yuenue
HEepeABMKEHHS] BOJbl U MHHEPAIbHBIX
BEILIECTB B PACTECHUM.

bu6mmoteka [IOK

10

JIpIxaHue 1 ero 3Ha4YCHHUE.

bubnuorexa [JOK

11

OOMeH BEIIECTB.

bubnnorexa [JOK

12

OHOpHHe CHUCTCMBI B )KN3HH
OpPraHru3MOB U UX 3HAYCHHUC.

bubnnorexa [JOK

13

JIBroKeHre KaK BayKHEHIIas
0COOEHHOCTH )KMBOTHBIX OPTaHU3MOB.

bubnnorexa [JOK

14

PazMHoOeHHe U ero 61onoruyeckoe
3HAYECHUE.

[Tpaktuxym Ne 6. BererarusHoe
Pa3MHOKEHHE KOMHATHOTO PaCTEHHUS
[Ipaxktukym Ne 7. M3ydenue ctpoeHus
I[BETKA.

bu6nmmoteka [IOK

15

[TonoBoe pa3MHOXEHNE OPTraHNU3MOB.
[Mpaktukym Ne 8. M3yuenue
0c00EHHOCTEH pa3BUTHSI HACEKOMBIX

bu6nunoteka [IOK

Tema 3. Mup puznkn

16

®du3uka — HayKa O MpUpOJE.
[Mpaktukym Ne 9. Habmonenne 3a
00pa3oBaHHEM TEHH.

bu6nunoteka [IOK

17

duzngeckoe TeNno, GU3nIecKoe
SBJICHHUC, (bmnqecxas{ BCIIMYHHA
[Tpaktuxym Ne 10. OnpeneneHue meHbl
JIeJICHUs] N3MEPHUTETBHBIX MPUOOPOB

but6mmoreka [JOK




18

[Ipuuuna nBwxenust ten. Muepuus
[Ipaktukym Ne 11, 12. Onpenenenue
CpeaHEN CKOPOCTH JIBUKEHUS TEJIA.

bubnnorexa [JOK

19

Cunbl B TIpHPOJIE M B TEXHHKE.
[Ipaktukym Ne 13. HaOGmonenue
3aBUCHUMOCTH BCIIMYMHBI I[e(i)OpMaL[I/II/I
OT BEJINYUHBI Je(HOPMUPYIOIICH CHIIBI.

bu6mmoteka [IOK

20

Tena u BelecTBa, JUCKPETHOE
ctpoenue BeuecTB [pakTuxym Ne 14.
W3yuenue BIMSAHUSA TEMIIEPATyphbl HA
cKopocTh b hy3un

bubnuoreka [JOK

21

Pabora, MmexaHwveckas  pabora.
[Ipaktuxym Ne 15. TIpoBepka ycnoBus
paBHOBECHS phluara

bubnuoreka [JOK

22

Bunel sHeprun. 3akoH COXpaHEHUs
JHEPIUH.

bu6mmotexa I1IOK

23

JBmwxenue ten ConHEYHOM
CUCTEMBI.

ITpaktukym Ne 16. Onpenenenue
IIOJIFOCOB MAarHUTOB € MIOMOLIBIO
KoMmrmaca

bu6mmotexka I1IOK

24

ObecrieueHne TEIIOBOTO OanaHca
KUBBIX cymiecTB. [Ipaktukym Ne 17.
Brnmstare mornia g moBepXHOCTH Ha
CKOPOCTb OXJIaX/IEHUS KUIKOCTH.

but6mmoreka [JOK

T

ema 4. Mup XxumMuu

25

XUMUA — HayKa 0 IpUpoJie

Bbubnunoreka [IOK

26

[Ipenmer n3ydyenust xXumuu. YucToie
BELIECTBA U CMECH.
[Tpaktukym Ne 18. Pa3znenenue cmecu

Bbubnunoreka [IOK




JKCJIC3HBIX OIMHUJIOK U APCBCCHBIX
CTPYKEK crmocoOOM OTCTaMBaHUSA

ITpaktukym Ne 19. Pa3znenenue cmecu
IIOBapEHHOM COJIM KBapLEBOTO I1ECKA.

[Ipaktukym Ne 20. Pazgenenue ¢

IIOMOIIBIO MaruuTa CMECH, COCTOHH_Ieﬁ

U3 KOMOYKOB CCPhBI M KCIJIC3HBIX
CTPYKCK.

27

CriocoObI pa3enieHusI CMECEH.
[Ipaktuxym Ne 21. Beinenenue
MOBapEHHO COJM U3 €€ BOJHOTO
pacTBopa.

[Tpaktukym Ne 22. [Tonyuyenue
TUCTHIUTHPOBAHHOU BOJIBI U3
BOJIOITPOBOJHOM

bubnuoreka [JOK

28

OTallbl CTAaHOBIICHUS HAaYKH XUMHHU

but6mmoreka [JOK

29

Meto1bl Hay4HOr 0 NTO3HAHUS.
DKCIEPUMEHT — OCHOBHOM METO[
XMMHYECKON HAYKH.

but6mmoreka [JOK

30

CocrTas BelecTs. ATOMHO-
MOJICKYJIIPHOE yUEHHE.

bu6nunoteka [IOK

31

[IpocTrie BemecTBa. AJIIOTPOTIHSI.
Crno>xHbIC BEIIECTBA (XUMUYECKUE
COEJIMHEHMUS)

bu6nunoteka [IOK

32

Knaccudukamnms Bemects.
Heoprannueckue BeiiecTsa u
OpraHWYEeCKHE BEIEeCTBRA.

bu6nunoteka [IOK

33

CrnoXHEIE HCOPTraHNYCCKUC BCUICCTBA:

OKCHBbI, KMCJIOTBI, OCHOBaHUsA
(runmpoxcuel) u conu. Bona

but6mmoreka [JOK




Opranunueckue BemiectBa. CBoMCTBa U
MIPUMEHEHUE OPTaHUYECKHUX BEIECTB.

34

bubnnorexa [JOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

22
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