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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O €CTECTBO3HAHUIO COCTaBJ€Ha HA OCHOBE TpPEeOOBaHHWMA K
pesyabratam ocBoeHusi OOII OOO, npeacrtasinennsix B @I'OC OO0, a takxe Ha
OCHOBE XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTaTOB JTyXOBHO-HPAaBCTBEHHOIO
pPa3BUTHS, BOCIUTAHUS W COLMAIM3AIMK OOYYalolMXCs, MPEACTaBICHHOW B
dbenepanbHOl pabodell mporpaMMe BOCIIUTAHUS W TIOJJICKUT HEMOCPEICTBEHHOMY
MIPUMEHEHUIO TIPU peaTu3aIii 00s3aTeIbHON YacTH 00pa30BaTEIbHON MTPOTPAMMBI
OCHOBHOT'O 00TIIeT0 00pa30BaHUSI.

[Iporpamma 10 €CTECTBO3HAHHUIO OTpa)kaeT OCHOBHbIE TpebOoBanusi PI'OC
OOO x TUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
o0pa3oBaTeIbHBIX MTPOTPaAMM.

[IporpaMMa 1O eCTECTBO3HAHMIO MAa€T MPEACTABICHHE O MENsAX O0ydeHwus,
BOCITUTAHUSA W PA3BUTHS OOYYAIOIIMXCS CPEACTBAMU YYEOHOTO MpeaMera,
yCTaHABJIMBAET 00s3aTeIbHOE TMPEIMETHOE COJAEpKaHue, MpelycMaTpUBAET
pacmpenesieHrue ero Mo KjiaccaMm U CTPYKTYPHUPOBAHHE €ro IM0 pasjesiaM U TeMam
Kypca, 1aéT pacrpeneiieHne yueOHbIX 4acoB 110 TEMAaTHYECKUM pa3jiesiaM Kypca h
MOCJIEIOBATEILHOCTh ~ MX  HM3YyYCHHS C  Y4E€TOM  MEXIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTHKM YYeOHOTO TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEeW O00yYarolmuxcsi; OMpeaeIsieT BO3MOXHOCTH TIpeaMeTa JUis
peanu3anuu TpeOOBaHUN K pe3yslbTaTaM OCBOCHHUS IMPOTPaMMBbI OCHOBHOTO
o01iero oopa3oBaHusi, TpeOOBaHUM K pe3ybTaTaM 00ydeHUs reorpaduu, a TakxKe
OCHOBHBIX BHJIOB JICATECILHOCTH O0yYarOIIHXCA.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O INPEIMETA
«ECTECTBO3HAHUE»

«EcTecTBO3HAHUE» — HWHTETPUPOBAHHBIN KypC, TMPU3BAHHBIA OKa3aTh
COJICPKATEIIbHO-JICATEIbHOCTHYIO TIOJIEP’KKY OCBOCHHS MPOTPaMM IO y4eOHBIM
npenmeram «buonorus» u «leorpadusi», oOecrneyuTh MNPOMNEAECBTUUECKYIO
COIEPKATEIbHYKD OCHOBY [UIA IIOCIEAYIOLUIETO CUCTEMAaTUYECKOrO0 H3YyUYECHUs
npeamMeToB «Xumus» U «duznka». UHTErpanus pa3anyHbIX €CTECTBEHHO-HAYYHbBIX
obJiacTeil 3HaHUsI OCHOBAHA Ha MPEACTaBICHUN O €IUHCTBE IPUPOJILI U O0IIIEM IS
BCEX €CTECTBEHHBIX HAYK METO/I€ MO3HAHUSI.

BbINONHAS NPONENEBTUYECKYIO  POJIb, KypC «EcrtecTBO3HaHUEY
COAECPKUT CHUCTEMHBIC 3HaHUA. boibllloe BHUMaHuUE€ B HEM  YAEIAETCSA
IIPEEMCTBEHHBIM CBS3SM MEXIYy HA4aJbHOM M OCHOBHOM IIKOJIOM, WHTErPALMU
3HAHUM BOKPYTr BEOYWIUX MACH, ONPENeNSIIoMNX CTPYKTYpy Kypca U
crocoOCTBYIOMUX (HOPMUPOBAHHUIO IIEJIOCTHOTO B3TJIsia HA Mup. B kypce marorcs
IIEPBBIE IPEACTABJICHUS O TAKUX IMOHATHUAX, KaK «Macca», «B3aUMOJICVICTBHUEY,



«CHJIaR, «QHEPrusn», «aTOM», «MOJIEKYJIA», «XMUMHUYECKUH DIIEMEHT).
Ilonydaemble ydamuMHCS CBEACHUS O BEIIECTBAX M HMX MNPEBPAIICHUAX MOIYT
CIIY’KUATb IIEPBOHAYAIIBHOW OCHOBOM ISl IOCTETIEHHOTO OCO3HAHMS UJIEU O TOM, YTO
maTepus U (popMbl €€ JBUKEHMs BCEIra B3aMMOCBSA3aHbl, YTO OOBEKTHI IPUPOIbI
00pa3yloT LIEJTOCTHBIE CUCTEMBbI, OTHOCUTEIBHO YCTOWYHUBBIE, HO B TO € BpEeMs
JMHaMU4YHble. Hapyuienue 3TOM JUHAMHYECKOM YCTOWYMBOCTH CHCTEM MOKET
MIPUBECTU K HEXKEJATEIbHBIM MNOCHeACTBUSAM. OCO3HAHHME 3TOM WIEU BaKHO IS
NOHMMaHUsl HKOJIOTHUYECKUX TMpoOaeM. WHTerpanus pas3indyHbIX €CTECTBEHHO-
Hay4yHbIX oOJacTell 3HaHHWsS OCHOBAaHA Ha IPEJICTaBICHUM O €AMHCTBE NMPUPOABI U
oOmieM 711 BCEX €CTECTBEHHBIX HayK MeToje no3HaHus. ColepkaHue JaHHOTO
Kypca CTPOUTCA Ha OCHOBE JEATEIbHOCTHOrO MOAXona. BopieyeHue ydamuxcs B
pPa3HOOOpa3HyI0 YYEOHYIO, HCCIENOBATENbCKYI0O U NMPAKTUYECKYIO JESATEIBHOCTD
ABJIIETCS YCJIOBUEM IPHOOPETEHUsl MPOYHBIX 3HAHUN, MpPeoOpa3oBaHUS HX B
yOex/1eHNs U YMEHHUsI, CTAHOBJIEHUS! OTBETCTBEHHOCTH KaK Y€PThl JINYHOCTH.

HEJU U3YYEHUSA YYEBHOI'O IPEJIMETA «ECTECTBO3HAHUE»

I/I3y‘-ICHI/IC CCTCCTBO3HAHUA B 06IHGM 06p330BaHI/II/I HaIlpaBJICHO Ha
JOCTHKCHHC CIICAYIOIINX LeJIei:

1) mpomeneBTHKAa OCHOB OMOJIOTHH, XUMHH, (DU3HKH;

2) dhopMHpOBaHHE TMEPBOHAYAILHOTO TPEJACTABICHUS O METOJaX Hay4HOTro
MMO3HAHUS TIPUPO/IBI, IIETOCTHOTO B3TJISIIa HA MUP;

3) dhopMupOBaHUEC JJIEMEHTAPHBIX YMEHHWH, CBS3aHHBIX C BBITOJIHEHHUEM
y4eOHOT0 J1abOPaTOPHOTO UCCIIEIOBAHNUS,

4) bopmupoBaHHE Y Y4YaNIUMXCA YCTOWYMBOIO MHTEpPeca K MpeaMeram
€CTECTBEHHO-HAYYHOTO ITUKJIA (K OMOJIOTUH, XUMUH, (PU3UKE);

5) BoCIUTaHWE OTBETCTBEHHOTO W OEPEKHOr0 OTHOIICHHS K OKPYXKarolen
npupoe, GopMHUPOBAHUE IKOJIOTHUESCKOTO MBIIIICHUS.

MECTO VYYEBHOI'O NIPEIMETA «ECTECTBO3HAHME» B
YYEBHOM IIVIAHE

OOsi3arenbHass ~ 4YacTh ~ y4yeOHOTO  IJJaHA  NPUMEPHOM  OCHOBHOM
o0pa3oBaTenpHO IPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus MPeyCMaTpUBaEcT
uzydenue mnpeameroB «buonorus» wu «leorpadpus» B 5—6 Kiaccax.
Cucremarndeckoe M3ydeHUe APYTUX y4eOHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIMKJIa B OCHOBHOM IIKOJI€ HAYMHAETCS Mo3Xke: ¢ / Kiacca — (U3MKH, ¢ 8 Kitacca —
XUMHUH.



B COOTBETCTBUH c y4eOHBIM  IIJIAHOM Kypcy

«EcTecTBO3HAHNE» npenmecTsyeT  yuyeOHbli  mpeamer «OKpyKarouui
MUP», BKIIOUYAIONINNA HEKOTOPHIC 3HAHUS M3 00JacTH OMOJOTHH, (DU3UKH, XUMUU,
aACTPOHOMMUHM.

VYueOHslil kypc «EcTecTBO3HaHME» BBOAMTCS Ha YPOBHE OCHOBHOT'O OOIIETO
0o0pa3oBaHUsl B KayecTBE WHTETPATUBHOTO JIOTOJHEHUS K Y4eOHBIM IpenMeTram
«buonorusy, «I'eorpadusa» u Kak IporneaeBTHUECKUN KypC B OTHOIIEHUHN Y4eOHBIX
npeaMeToB « PU3UKay U « XUMHUS.

[IporpaMmMa 1Mo ecTecTBO3HAHHIO JUIsI 5—6 KJIacCOB COCTaBJIEHA U3 pacueTa
oO1ieil yueOHOM Harpy3ku 68 4acoB 3a JBa rojaa oOydeHus: 1 yac B Henemo B 5
Kjacce u 1 yac B Hezenmo B 6 kiacce. BpeMsa Ha maHHbBIA Kypc 0Opa3oBaTelibHAs
OpraHM3alysl MOKET BBIJCIUTH 3a CYET YacTU y4eOHOro IuiaHa, GopmMupyemoin
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOILIEHUH.

COAEPXAHHUE YYEBHOI'O IIPEIMETA
5 KIIACC

Tema 1. BBenenne B ecrecTBeHHbIE HAYKH
N3yuenue mpupojsl yenoBekoM. EcTtecTBeHHBIE HAaykH (acTpoHOMHUs, (PHU3HKa,
XUMUs, Teojorus, ¢usudeckas reorpadus, Ouosorus, d5kojorus). OOBEKTHI

U3YUYEHHUsI €CTECTBEHHbIX HayK. Apucrorenb, M.B. JIoMOHOCOB — yueHble-
SHUUKIONEAUCThI. CBA3U MPUPOJIHBIX OOBEKTOB APYr C JPYTOM M C >KUBBIMHU
CyILIECTBAMM.

Bo3HukHOBeHHE ecTecTBeHHBbIX HayK. Hayunas xaptuna mupa. Hayunslii metog.
CrocoObl/ypOBHM  TO3HAHHMS ~ MHpA: YYBCTBEHHOE  (IMIUPHUECKOE) U
TeopeTuueckoe Tmo3HaHue. Bxiag Oparochena u Apucrorenss B pa3BHUTHE
€CTEeCTBEHHBIX HaYK.

A3bIKk Hayku (TIOHSATHSA, TEPMHUHBI, CHUMBOJIbI M 3HAKH). MeTOJabl HayKH.
OMOUpPUYECKUE METOMbl: HAOIIOJICHUE, OIMCAHWE, OKCIEPUMEHT (OIBIT),
n3mepenue. MoaenupoBanue. CrenuanbHble (4aCTHbIE) METOIbl. DakT, rUIoTe3a,
Teopusi. O00OpyAOBaHUE IJIsi HAYYHBIX UCCIIEOBAHUM.

IIpakTnyeckue padoTobl:

[Tpaktuxym Ne 1. PazButue cemsia aconu u ropoxa (HabI01eHNE)

[Ipaktukym Ne 2. Onpenenenue cpeaHeil Macchl Tea (MU3MEpPEHHe)

[Tpaktuxym Ne 3. OnpeneneHue pa3mMepoB JIUCTOBOW TUIACTUHKY (U3MEPEHUE)
[Ipaktuxkym Ne 4. Biiusinve a30THBIX y100pEeHH Ha pOCT pacTeHus (3KCIEPUMEHT)

Tema 2. PazBurue 3HaHuii JI10€eil 0 Mupe
[IpeacraBnenuss o TpHPOAE TEPBOOBITHBIX JHOJEH. 3aBHCHUMOCTh IKU3HH
MEepBOOBITHOTO YEJIOBEKa OT €ro 3HaHWi 00 okpyxkatomieM mupe. [[ncbMeHHOCTh



— PEBOJIIOLIMOHHOE H300pETEHHE 4YeNIOBEKa JJI COXpaHEHUs HH(OpMaLuu.
[TosiBneHne kanengapsi.

BO3HUKHOBEHHE €CTECTBEHHBIX HAayK. PenurnosHoe u HaydyHOE TO3HAHHUE.
Hayunpiii meton. Hayunble cnocoObl/ypOBHM NO3HaHMSI MHUpa: UyBCTBEHHOE
(amMmmpHuyeckoe) W TeopeTHUecKoe Mmo3Hanue. Bkmang Dparochena, Apxumena,
Apucroresnisi B pa3BUTHE €CTECTBEHHBIX HaYK.

S3pIk Hayku (IIOHATHS, TEPMHUHBI, CHMBOJBI M 3HakM). MeToapl Haykwu.
OMIMpUYecKre MeToAbl (HaOJI0JIEHUE, U3MEPEHHE, ONMUCAHHME, SKCIIEPUMEHT).
MopenupoBanue. CnenuanbHbie (4acTHbIC) METOIbl. DaKT, TUIIOTE3a, TEOPUSL.
IIpencraBienus o BeeneHHON y APEBHUX MHAMMIEB, IIIYMEPOB, TPEKOB. B3rmsaael
Ha Bcenennyro B panHem CpenneBekoBbe. Cucrema mupa no H. Konepnuky.
Benukue reorpapuueckue oTkpbIThs XIV—XVII BB., UX MpeANOChUIKY U BIUSTHUE
Ha pa3BUTHUE €CTECTBEHHBIX HayK. buoreorpaduueckue otkpeitus H.M. BaBuioga.

[IpencraBienus mrone O BO3HUKHOBEHMM 3eMIIM. | Wmoresa — Hay4dyHOE
npeanonoxenue. ['mnoressl o BozuukHOBeHUHU 3emiin (K. brodpdon, U. Kanr, II.-
C. Jlammac, JIx. Jbxkunc, O.FO. Ilmuar). CoBpeMeHHbIE MNPEACTaBICHUS O
BO3HUKHOBeHUU ConHEYHON cucTeMbl. 3emirsl — IutaHeTa CONHEYHON CUCTEMBI.
BayTpenHee ctpoeHue 3eMId: siIpo, MAHTHSL.

3emHas kopa. CXOACTBO M pa3jMyue BHYTPEHHETO CTPOECHUS IUIAHET-TUTAHTOB U
IUTAHET 3€MHOM PYIIIIHI.

O6onouku 3emnu: nutocdepa, ruapocdepa, armochepa. XUMUUECKUE FTIEMEHTbI
3emnu. BemectBa B oOkpyxkawomem Mupe. XHUMHYECKUE JJIEMEHTBhI. ATOMBI.
Monekybl.

3emist TOcJie CBOEro o0pa3oBaHUs: OCOOEHHOCTH €€ TOBEPXHOCTH U aTMOCHEPHI.
I'opnbie mopoabl. MuHepansl, noJie3HbIE HCKOTaeMble. ['eonorust.
[Taneontonorus. IlaneoHTONOrMYECKNE CBUIECTENBCTBA IOSBICHUS Ha 3eMie
KUBBIX Oprann3MoB. JKu3Hb B apeBHeleM okeane. Cyia u atmocdepa IpeBHEl
3emun. JIutocdepHbie MINTHL, UX ABUXKEHUE. FI3MeHeHrne ouepTaHuil MaTEpUKOB U
okeaHOB 3emu. [IprumHBI Hayana 3acelieHHsl CyIIM >XUBBIMU OpraHU3MaMH.
OtkpsiTus A. Berenepa u Y. [lapBuna.

Penved 3emnu. daxkTophl, MOBIUSBLINE HAa BO3HUKHOBEHHE peiibeda 3eMIH.
Jlennuku, ux 3HadYeHue i QGopmupoBaHus penbeda 3emnu. JIeTHUKOBBIN
nepuon. MexIeJHUKOBBE.

IIpakTnyeckune padoTbl:

ITpaktukym Ne 5. Onpenenenue BpeMeHu cyTok no CoJHiy.

[Tpaktukym Ne 6. HabGntoneHue AMHUI MarHUTHOTO TTOJISL.

[Ipaktuxkym Ne 7 BrisiBiieHre TpU3HAKOB MUHEPAJIOB W/WJIM TOPHBIX MOPOJI y MECKa

Tema 3. O0smk 3emun

3aBUCUMOCTh BHEITHETO 00JMKa 3eMJIM OT KIMMaTa.

Knumar. YcnoBus, Biustoniye Ha KiuMat. ATMOC(hEpHbIE OCAIKU.

OcoOeHHblE, YHUKAJIbHBIE MPUPOAHbIe 00BeKThl 3eMiu (Huarapckuii Bogoman,



Bbonbioi bapwsepnsiii pud, Tepputopust ctpanbl Hunepnanasl, ['umanau, batikan,
HOpBexkcKkue (popsl, mycThiHs Caxapa, ckaibel B ['ocy1apcCTBEHHOM IPUPOTHOM
3anoBenHuke «Ctonos» B KpacHospckoM kpae, DBoiblioil KaHbOH peEKH
Komopano).

[Inanera 3emiis Kak cpefa oOUTaHUS KMBBIX OpraHu3MoB. OcoGeHHOCTH 3eMil,
0OyCJIOBUBLINE JKM3Hb HAa IUIAHETE: MOJIOKEHUE 3eMJM OoTHocuTenbHO COiHIA,
BpallleHue 3eMJIM BOKpPYT CBOE€Hl ocu, arMocdepa 3eMiId C O30HOBBIM CIIOEM,
OTPOMHBIE 3aMachl JKUIKON BOABIL, I0YBA.

IIpakTuyeckas padora:

[Ipaktukym Ne 8. U3mepenne BoicoThl COJHIA HaJ FOPU30HTOM U TEMIEPATYPHI
BO3/1yXa B IOJICHb

Tema 4. ZKuznb Ha 3emJie

JKuBas u HexkuBast mpupoaa. XUMUYECKUH COCTAB )KUBBIX OPraHU3MOB. OCHOBHEBIE
MPU3HAKH, OTIUYAIONINE >KHUBOE OT HEKHBOIO: KIETOYHOE CTpPOEHHE, OOMEH
BEILIECTB, Pa3paXUMOCTh, PAa3MHOXEHUE, POCT, PA3BUTHE, HACIECACTBEHHOCT,
M3MEHYUBOCTD, aJIallTAIUs K YCIOBUSM KU3HH.

JloHaydHble TPEACTABICHUS O TMPOUCXOXKIACHUU KU3HU. llepBble HaydHBIC
MPENO0JIOAKEHUS] O BOSHUKHOBEHUU ku3Hu Ha 3emuie (@. Penu, JI. CnannuHuany,
JI. Tlactep). I'mmore3a o BeuyHocTH >ku3HU. COBpEMEHHbIE B3TJSIBI Ha
BO3HUKHOBeHHE Ku3HU Ha 3emie (A.W. Onapun, [Ix. XoaeiH).

DBOJIIOIUS — 3TO TPOIECC HEOOPAaTUMOTO HMCTOPUUECKOTO Pa3BUTHUSL KUBOU
npupobl. ['maBubie nBMKyIIME criibl ABooIuu (1o Y. Jlapsuny). PasnooOpasue
XKUBBIX opranu3moB. Cucrematuka. Kinaccudukanus *uBbix opraHu3mon. Bu.
[HapcTBa xuBoit npuponsl:  baktepun, ['pubbi, Pactenus, JXuBoTHbIe.
CyuiecTBeHHbIE  NPU3HAKKM  NPEACTAaBUTENIEM  OCHOBHBIX  ILIAPCTB,  HX
XapaKTePUCTHUKA, CTPOCHUE, OCOOCHHOCTH KU3HEACATEIbHOCTH, MECTa OOUTAHMUS,
UX POJib B IIPUPOJE U B KHU3HU yenoBeka. [{apctBo PacTenus: rimaBHbIN MpU3HAK
(cmocoOHOCTh K (hOTOCHMHTE3Y), 3HAUCHHE pacTeHUN B mpupoje. boranmka —
HayKa o pacTteHusix. KpymnHble cucreMaTuyeckue rpymnibl pacTeHUN: BOJOPOCIH,
MXH, MarnopOTHUKOOOPa3HbIEC, T'OJOCEMEHHbIE, MOKPHITOCEMEHHBIE (IIBETKOBBIE),
UX OCHOBHbBIE MNpHU3HAKW, MHOroooOpasue. Jlumaitnuku. IlapctBo YKuBoTHbIE:
MHOT000pa3ue >KMUBOTHBIX, OCOOCHHOCTHM WX CTPOEHUSI, >KU3HEICATCIBHOCTH,
3HAQYEHUE B MPUPOJIEC U B KU3HU YesoBeka. KpynHble CUCTEMAaTUUYECKUE TPYIIIbI
#xUBOTHBIX: [Ipocteiimme, becno3Bonounsie (Kumeunononoctuelie, Yepsu,
Mommtocku, Unenucronorue, Urnokosxue), Ilo3Bonounbie (PeiObl, 3eMHOBOTHEIE,
[Ipecmbikaromuecs, I[ltunpl, MiekonuTaromue), WX OCHOBHBIC MPU3HAKH,
MHOT'000pa3ue.

Pa3BuTtne xu3Hu Ha 3emiie: KU3Hb B JPEBHEM OKEaHE;, BBIXOJ PACTCHUN U
KUBOTHBIX Ha Cylly; Jieca KaMEHHOYTOJbHOIO TIEPUOJA; PACIBET JIPEBHUX
MPECMBIKAIOIIUXCS; ITULIBI U 3BEPH MTPOIILIOTO.

Cpena u mecro obutanusi. HazeMHO-BO3aylliHAsA, BOAHAS M MOYBEHHAs! CpPE.bI



obutanus opranuzMoB. Opranu3mMeHHas cpeaa. [Ipucnoco0IeHHOCTh OPraHu3MOB
K cpeae ooOutanusa. [Ipupomubie coobmectBa (dkocucteMbl). CTpyKTypa
NPUPOAHOTO coodmecTBa. PazHooOpas3ue mpupoaHbIX coobmiecTB. EcrecTBeHHBIE
HPUPOHBIE SKOCHCTEMBI. MICKyCcCTBEHHBIE COOOIIECTBA (arpOIKOCHUCTEMBI).

PacTeHuss ® JKMBOTHBIC pa3HBIX MATEPHKOB (3HAKOMCTBO C OTICIIBHBIMH
IPEJICTABUTSIIIMA JKHBOW TMPUPOIBI KAXJIOro Marepuika). JKu3Hb B MOpSX H

okeanax. Coo0IecTBa TOBEPXHOCTH M TOJIIM BOBI, JOHHOE COOOIECTBO,
co00111eCTBO KOpaioBoro puda, rimy0okoBoaHOe coobmiecTBo. [IpupoaHbie 30HbI
3eMJIu: apKTUYECKUE MTyCThIHU, TYHJIpa, Talra, CMEIIaHHbIE U IIUPOKOIUCTBEHHBIC
jeca, TPaBSHUCTBIE pPAaBHUHbI — CTEIHA M CaBaHHbI, IYCTBIHHM, BJIAXKHBIE
TPONUYECKHE JIeCa.

IpakTnueckune padoTobl:

[TpakTukym Ne 9. DxcnepuMeHTaIbHOE OOHAPYKEHNE OPTAaHUYECKOTO BEIIECTBA.
[Ipaktukym Ne 10. DxkcnepuMeHTaIbHOE OOHAPYKEHUE Kpaxmalia.

[Tpaktukym Ne 11. HaOnronenue u onucanne 0COOEHHOCTH CTPOEHUST OaKTepUil.
[Tpaktuxym Ne 12. HaGmrogeHue u onvmcanue 0COOEHHOCTH CTPOSHUS TIIIECHEBBIX
rpuOoB.

[Tpaktuxym Ne 13. HaGmrogeHue u onrucanue 0COOEHHOCTH CTPOSHUSI BOJAOPOCIIU
XJIAMUAJIOMOHA/IbI

[Tpaktuxkym Ne 14. HaGnroieHre 1 onycaHue BHEIIHETO CTPOCHUS MXa KYKYIITKUH
JIEH.

[Ipaktukym Ne 15. HaOmromenue ©  omucaHuWE  BHEIIHETO  CTPOEHUS
MarnoOpOTHUKOOOPA3HBIX.

[Tpaxtuxym Ne 16. HabOmroenre u onmucanue BHEITHETO CTPOCHHMS IITUTIEK, XBOW U
CEMSH XBOWHBIX PACTCHUN.

[Ipaktuxkym Ne 17. HaOmromenue u OmMMCaHUWE  BHEIIHETO  CTPOCHUS
MOKPBITOCEMEHHOTO (IIBETKOBOTO) PACTECHHSI.

[Tpaktukym Ne 18. BrisiBneHne mpucrnoco0JI€HHOCTH OPTaHU3MOB K YCIOBHSIM
cpeabl OOMTaHUS.

Tema S. YesioBek Ha 3emute

YemoBek — XKMBOM OpraHu3M. MecTo 4YellOBEKa B CHUCTEME >KMBOM IPUPOJIBI.
UYenoBedeckue pachl: eBporneouaHasi (eBpa3uiicKasi), MOHTOJIOUaHAsA (a3HaTCKO-
aMepHuKaHCKas) ¥ dSKBaTopuaiabHas (aBcTpasio-HerpouanHasi). [IpucrnocoOuTenbHbIM
XapaKkTep PacoBbIX MPU3HAKOB.

Hayunbie mpejcTaBiieHus: 0 TPOUCXOXKIECHUU YelloBeKa. AHTpornosiorus. J{peBHue
MPEJIKM YEJIOBEKA: IPUONUTEKU M aBCTPAIONUTEKH. UesoBek yMmenblid. YenoBek
npsMmoxoasmuii.  YenoBek  pa3yMHbId  (HeaHAepTaliell, KpPOMaHbOHEII,
COBPEMEHHBIN yesnoBek). UenoBek — OMOCOIUanbHOE CYIIECTBO.

6 KJIACC
Tema 1. Mup acTpoHOMMH



IlepBble npencraBieHus d0Aei 0 BeeneHHo. 3apoxkaeHUE U 3Tanbl PA3BUTHS
acTpoHoMHU: ApeBHee Bpems (Moaenu Bceenmennoir Apwucrotens, Iltonemes),

cpennee Bpems (B3risasl Hukonas Komepuuka, ['amuneo [amumnes, Jlxopaano
bpyHo o ctpoenun BceneHHOI), HOBOe BpeMsl (COBPEMEHHBIE KOCMUYECKHE
UCCIIEIOBaHUs, BaYKHEHIIINE AaThl B OCBOEHUH KOCMOCA).

Conneunas cucrema. [lmanersl 3emHoi rpynnsl (Mepkypuii, Benepa, 3emis,
Mapc). YHuKaneHOCTh m1aneTsl 3emitst. [IporcxoxieHne Ha3BaHUi IIJIaHET 3€MHOM
rpynnel. Jlyna. Ilmanersi-rurantel (FOnurep, Carypn, VYpan u Henryn).
IIpoucxoxaeHne Ha3BaHUU IIAHET-TUTAaHTOB. Actepouiibl COJHEYHOW CHCTEMBI.
Kometsl: Buzapl, crpoeHue. Mereopsl. Mereoputel. EnuHMIBI  HM3MepeHUs
pPacCTOSIHUI B KOCMOCE. 3B€3/bl — FMI'AHTCKUE PACKAJIEHHBIE IIapbl, U3TyYaroIIe
cBeT. Tumbl 3Be3y (Kapiuku, TMrantel UM cBepxruranTel). Comnue. Co3Be3nus.
lNaakTuku.

IIpakTHyeckue padoThbI:

[Ipaktukym Ne 1. HaOmtogenue 3Be3gHOro Heoda.

[Tpaktuxkym Ne 2. Habmrogenue 3a JlyHoit, pazamu JIyHbI.

Tema 2. Mup 6moJioruu

buonorus — nayka o xu3Hu. CoBpeMeHHasi OHMOJIOTHSI — CHCTEMa Hayk.
3HayeHuEe OMOJIOTMYECKUX 3HAHUM.

JKuBble opraHusmbl, WX Tpu3Hakd. KileTouHOE CTpOo€HUE OpraHU3MOB.
Crpoenne wieTku. OHOKJIETOYHbIE, MHOTOKJIETOYHbIE M  KOJIOHUAJIbHbBIC
opranu3Mbl. Tkanu. Tkanu pacTteHuid W KUBOTHBIX. Oprad. Opranbsl pacTeHUN U
KUBOTHBIX. CHcTeMa opraHoB. CUCTEMBI OPTraHOB KUBOTHBIX. JKMBOW OpraHuzm —
3TO OMOJIOTHYECcKasi CUCTEMA.

CymHocTh TOHATHS — «muTaHue». CmocoObl mmranus (aBTOTpodHOE,
rereporpodHoe). OCOOCHHOCTH MUTAHUS PACTUTEIbHOrO opranusma. [louBeHHOE
nutanue. Bo3nymnoe nutanue (porocunres). OCOOEHHOCTH MUTAHUS KUBOTHBIX.
Pa3zHooOpa3ue >KUBOTHBIX [0 THUIYy MUTAHUSI (PaCTUTENbHOSIHbBIC, XHUIIHUKH,
napasuthl). IlumeBapenne wu ero 3HadeHue. (OCOOEHHOCTH  CTPOEHUS
MUILEBAPUTEIBHBIX CUCTEM YKUBOTHBIX.

IlepeHoc BemiecTB B opraHu3Me, ero 3HadeHue. [lepenaBuxeHue BemECTB B
pactennud. OcoOEHHOCTH CTPOEHUSI OPraHOB PACTEHUM, 00eCTIeUNBAIOIINX TPOLECC
nepeHoca BeniecTB. [lepeMenieHue BelecTB B KJIETKaX PAaCTEHUH U OJTHOKIETOYHBIX
AKUBOTHBIX. OCOOEHHOCTH TEPEHOCa BEIIECTB B OPraHU3MAaX MHOTOKJIETOYHBIX
KUBOTHBIX. KpoBeHOCHas cuctema, ee crpoenue, GpyHkiuu. KpoBb 1 ee cocTaBHbIe
yacTu (11a3ma, KJI€TKH KPOBH).

3HaueHne apixaHus. Pons  KWCiopoga B IPOLIECCE  PACILEIICHUS
OpraHUYeCKUX BEILIECTB UM OCBOOOXKIEHUs sHepruu. Tumbl ApixaHus. [[pixanue
pacreHui. Posib yCTBUIl M 4edeBUUYEK B IpOLIECCE AbIXaHUs pacTeHuu. Jlpixanue
AKUBOTHBIX. Opranbl JbIXaHUS KUBOTHBIX OPraHU3MOB.



Obmen BemectB. OcoOeHHocTH oOMeHa BewIeCTB y pacteHuid. Poib
BBIJICJICHNS B IPOLECCE JKU3HEICATENBHOCTH OpPraHU3MOB. Brinenenue y
KUBOTHBIX. Bblnenenne y pacrteHuid. OCHOBHBIE BBIIACIUTEIbHBIE CUCTEMBI Y
KUBOTHBIX.

3Hau€HUE OMNOPHBIX CHUCTEM B JKM3HU OPraHu3MoOB. OTOpPHBIE CHCTEMBI
pactennil. OnOpHbIE CUCTEMBI )KUBOTHBIX.

JIBM>KeHHE KaK Ba)KHEHIIasi 0COOEHHOCTh JKUBOTHBIX OPTaHU3MOB. 3HAUCHHE
JBUTATEIbHOW AKTUBHOCTU. MeXaHH3Mbl, 00ECIEUMBAIOIINE JBUKEHUE >KHBBIX
OpraHu3MoB. JIBurarenbHble peakuu pacTeHu. CBA3b KU3HEAECATEIbHOCTU
OpraHh3Ma C OKpYKaromen cpeno. Perynsuus mpoueccoB >KU3HEIEATEIIbHOCTH
opranu3MoB. PazgpaxumMocTb. OHIOKpHHHasi cucrtema. JKene3pl BHYTpPEHHEU
cexkpeuun. HepBHast cuctema, ocoOeHHOCTH cTpoeHus. Pedrnexc. Poinb HepBHOU
CUCTEMBI B PEryJSIIMM TNPOLECCOB KU3HEIEATENBHOCTH. POCTOBBIE BemecTBa
pacTeHuil.

buonornyeckoe 3HadeHUE pa3sMHOKEHHsA. Buupl pasmHoxkeHusa. becnonoe
pasMHOkeHUe pacteHuil. llonoBoe pa3mHOXeHHE pacteHud. Pa3mHOXeHue
pacteHuid ceMeHaMu. LIBETOK Kak OpraH MoOJIOBOrO pa3MHOXkEHHS. ColBeTHs.
Onebuienue. [[BoiiHoe omiogoTBopeHue. OOpa3oBaHue IJIOAOB U CeMsiH. PocT u
pa3BuTHE pacTeHuid. MHauBuAyanpbHOE pa3BUTHE. PacnpocTpaHeHHe IUIO0B U
ceMsiH. COCTOSIHUE ITOKOSI, €r0 3HAYEHUE B )KU3HU PACTEHU. Y CIIOBUS IPOPACTAHMS
ceMsH. [Iutanne u pocT NpOPOCTKOB.

[TonoBoe pazMHOkeHHEe OpraHn3MoOB. OCOOCHHOCTH MOJOBOTO PA3MHOKECHHUS
KUBOTHBIX. OpraHsel oja0Boro pa3MHoxeHus. I1omoBeie kiteTku. OII0g0TBOPEHHE.
OcoOeHHOCTH  Pa3BUTUS  JKUBOTHBIX  OpraHuM3MoB. PasButhe  3apoppliia.
[TocTamMOproOHaNbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe 1 HenpsiMoe pa3BUTHE.

CymHoCTh NOHATHH «CUCTEMay, «Ouonorudeckas cucrema». OpraHusM Kak
CJIOXHasi Oumosiornueckas cuctema. B3amMocCBs3b KJIETOK, TKAHEH U OpraHoB B
OpraHu3Max.

IIpakTnueckune padoTobl:

[Tpaktukym Ne 3. U3ydenne cTpoeHuUs: paCTUTEIHHON KIETKH.

[Tpaktukym Ne 4. M3ydyeHue cTpoeHuUs: IBETKOBOI'O PACTEHHUS.

[Tpaktukym Ne 5. M3yueHue nepeABUKEHNS BOAbI U MUHEPAJIbHBIX BEILIECTB B
pacTeHun.

[Tpaktuxym Ne 6. BeretaTuBHOE pa3MHOKEHHE KOMHATHOTO PaCTCHHUS.

IIpaktukym Ne 7. I3yyeHune cTpoeHus LBETKA.

[Tpaxtukym Ne 8. M3yuenue ocoOeHHOCTEN Pa3BUTHUS HACEKOMBIX.



Tema 3. Mup ¢pusuku

®usuka — Hayka o npupoje. dusnueckue sBneHus. Bnusnue ¢uszuku Ha
pa3BUTHE HAYKH U TEXHUKH. CBs3b (PU3HKU C IPYTUMH HAYKAMH.

dusnueckoe Teno, pusnueckoe sBieHue, pusnueckas BenuuuHa. M3mepenue
busznyeckux BenuyrMH. MareMaTHdecKkue NeUCTBUS ¢ (PU3HMUECKUMU BETUYMHAMU.
JIBM>KEHME KaK €CTECTBEHHOE CBOWCTBO Tell. MeXaHM4YecKoe JBHIKCHHE.
OTHOCUTENBHOCTh ABWKEHUS. [IOHATHS W BENMYMHBI, CIIyXKallue [JIs OMHCAHUs
MEXaHMYECKOTO  JIBHOKEHUS, 3HAKOBO-CMMBOJIMYECKOE HMX  IPEICTaBIICHUE.
[IpsimonuHeiHOE 1 paBHOMEpPHOE ABMKEHUE. CKOPOCT.

[Ipnunna nBuxeHusa ten. Muepuusa. Cuna kak mepa B3aUMOIECHCTBUS TEJ.
Cuiia TsKeCTH, paBHOJCUCTBYIOIIAS CHJIA.

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

Tema wm BemecTBa, AUCKPETHOE CTpoeHWE BeulecTB. CTpOEHHE KUIKHX,
TBEPAbIX M Tra3oo0pa3HbiXx Ten. Mcmonb3oBaHue (U3NYECKUX CBOWCTB Tel
YEJIOBEKOM.

Pabota, mexanuueckas pabora. MougHocts. JHeprus. [IpocTbie MexaHU3MBI.
KIIZ. Mcnonb30BaHKe MPOCTHIX MEXAHU3MOB YEJIOBEKOM.

Buner sHeprun. 3akoH COXpaHEHHs JSHepruu. VICTOYHHMKM »HEpruw,
UCIIOJIb3yEMbIE YeJIOBEKOM. B0300HOBIIIEeMblE M HEBO300OHOBIISIEMBIE PECYPCHI.
IIpeBpaliieHnst 3HEPTUUA U3 OJHOTO BUIA B IPYTOM.

JBmxenne ten CONMHEYHOW CHCTEMBI. 3aKOH BCEMHUPHOTO TATOTEHUS.
MarunutHble B3auMozeicTBus. @uznueckue sBJICHUs B aTMocdepe.

OOGecrieueHre TEIJIOBOTO OallaHCca KUBBIX CYIIECTB. Buabl TemiooOMeHa:
U3JTy4YeHHE, KOHBEKIHS, TEMIONPOBOAHOCTb. [IpucnocoOneHus >KMBOTHBIX K KU3HU
B XOJIOJHOM U KapKOM KJIMMaTe. 3aKOHbl MEXAHUKH B KU3HHU )KUBOTHBIX.

IIpakTnueckune padoThbi:

[Tpaktukym Ne 9. HaGnrogenue 3a oOpa3oBaHUEM TEHHU.

[Tpaktukym Ne 10. Onpenenenne meHbl AeTCHUS U3MEPUTEIBHBIX TPUOOPOB.

[Tpaktukym Ne 11, 12. Onpenenenue cpenHeil CKOPOCTH IBUKEHUS Tea.

[Ipaktukym Ne 13. HaOmroneHue 3aBUCUMOCTH BEIUYHUHBI AedopMalui OT
BEJIMYUHBI 1e(hOPMUPYIOIIEH CUITBI.

[Tpaktukym Ne 14. M3ydyeHue BIUsSHUS TEMIIEPATyphl HA CKOPOCTh nu(dy3un

[Tpaktukym Ne 15. TIpoBepka yciioBHsi paBHOBECHS pbluara

[Tpaktukym Ne 16. OnpeneneHue noa0coB MarHUTOB C MOMOIIIbIO KOMIIaca.

[Tpaktukym Ne 17. BnusiHue miomaan moBEpXHOCTH Ha CKOPOCTh OXJIAKICHUS
KUJIKOCTH.



Tema 4. Mup xumuu

Xumusa — Hayka o ipupojie. HayuHbie OTKpBITUS XUMUH, OKa3aBIINE BIUSHUAEC
Ha pa3BuTHE OUONOruu, GU3NKU. BiusHMe NOCTHKEHUN XMMHYECKOM HAyKu Ha
pa3BUTHE TEXHUUECKOTO MTPOTPecca YEI0BEYECTBA.

[Ipenmer wu3ydyenuss xumuu. BemectBo. Xumuueckue sBICHUS. Yucrtbie
BEILIECTBA U CMECH. [ OMOT€HHBIE U T€TEPOTEHHBIE CMECH.

CriocoOslI pazzieneHrsi TOMOTEHHBIX CMECEH (BbIITAPUBAHUE U KPUCTAILTU3ALINS,
TUCTWIUTANNS, TieperoHka). CrnocoObl pa3feliecHuss TETEPOTCHHBIX CMecel
(orcTamBanue, GUILTPOBAHUE, TEHCTBUE MarHUTOM).

DTanbl CTAaHOBJICHHS] HAYKU XMUMUU. YUYEHBIE MUPA, BHECIIHUE CYIIECTBEHHBIM
BKJIaJl B pazButue xumudeckoit Hayku (P. boitnb, A. JlaByasse, M.B. JIoMmoHOCOB,
Jx. Haneton, JX. IIpyct, A. ABoraspo, 178 bepuemnyc, I.1. Mennenees, A.M.
Bbytnepos). OTnrure Hay4YHbIX 3HAHUN OT HEHAYYHBIX CBEJICHUU.

MeTtoapl HAyYHOTO MO3HAHUS. OMIIMPUYECKUE METOAbl HAYYHOTO MO3HAHMS
(HabnrofeHue, HIKCIEPUMEHT, CPAaBHEHUE, U3MEPEHHUE, OTUCAHKE). DKCIIEPUMEHT —
OCHOBHOM METOJ| XUMUYECKON HayKu. MoienmpoBaHue.

CocrtaB BemecTB. ATOMHO-MOJIEKYJIIpHOE y4deHHe. AToMm. Mounekyna.
XUMUYECKUN 3JEMEHT. 3HaKOBO-CUMBOJMYECKOE OO0O3HAYeHHWE U Ha3BaHUS
XUMHYECKUX 3JeMeHTOB. [leproauueckas cucrteMa XuMU4Yeckux snemeHtoB JI.1.
Meneneesa.

IIpocteie BemiecTBa. Asutorpornusa. CliokHbIE BeniecTBa (XUMHUUYECKHUE
coeuHeHus). XuMuueckas ¢Gopmylia — 3HAKOBO- CHUMBOJMYECKOE OTPAXKEHUE
KAUEeCTBEHHOI'O0 M KOJIMYECTBEHHOI'O COCTaBa BemlecTBa. Ha3BaHMS BeEIIECTB:
Hay4HbI€ U TPUBHUAJIbHBIE.

Knaccudukanus BemectB. Heopranmueckuwe BeiecTBa M OpraHUYECKUE
BellecTBa. Heopranumdeckne BemecTBa: IIPOCTbIE M CIOXKHBIE. IIpocTeie
HEOPraHMYEeCKHUE BELIECTBA: MeTauibl U HeMeTasuibl. CocTaB, (pOpPMyYIIbI, IPUMEPHI
HEOpraHWYEeCKUX BelecTB. ATMocdepa: cocTaB, CBOMCTBA M (DyHKIMH. 3amimra
aTMocQepbl OT 3arps3HEHHUS.

CrioxHble HEOPraHWYECKUE BEIIECTBA: OKCU[bI, KHUCJIOTbl, OCHOBaHHMS
(ruppokcunbl) u conu. Bona.

Opranunyeckue BemiectBa. CBOMCTBA M NPUMEHEHHE OPTAHUYECKHUX BELIECTB.
YrneBoasl, OCIKHU, XKUPHI (JIUMHUABI) U HYKJICMHOBBIE KUCJIOTHI, UX 3HAUYCHUE IS
yesoBeka. BemiecTBa BOKpYT Hac: COJib, caxap, COJia, CTUPAIbHBIN MOPOIIOK, YKCYC,
JIEKapCTBa.

IpakTnyeckune padoThbi:

[Tpaktukym Ne 18. PazngeneHune cMecH >KENE3HBIX ONWIOK M APEBECHBIX
CTPYXEK CIIocoOOM OTCTauBaHUS.

[Ipaktuxkym Ne 19. Paznenenue cMecu moBapeHHOM COJIM KBapLIEBOIO MECKA.



[Tpaktukym Ne 20. Pa3zeneHre ¢ TOMOIIBIO MATHATA CMECH, COCTOSIILIEN U3
KOMOYKOB CEPBI U KEJIE3HBIX CTPYKEK.

[Ipaktukym Ne 21. BeijeneHnne moBapeHHOM COM U3 €€ BOAHOTO pacTBOpa.

[TpakTukym Ne 22. ITonyueHue qUCTUIIMPOBAHHON BOJIbI U3 BOAOIIPOBOAHOM.

ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHusl MO €CTECTBO3HAHUIO JIODKHBI OTpakaTh FOTOBHOCTh OOYYarOIIMXCSA
PYKOBOJICTBOBaTbCA CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacliMpeHus OmbITa ACATEIBHOCTH Ha €€ OCHOBE M B MPOILECCE peAIU3aAUU
OCHOBHBIX HalpaBJIEHUN BOCIIUTATENBHOMN AESATEILHOCTH, B TOM YUCJIE B YaCTH:

ITaTpMOTHYECKOr0 BOCIUTAHUSA: OCO3HAHUE POCCUUCKOW T'PaXTaHCKOU
UJCHTUYHOCTH B TOJUKYJIBTYPHOM W MHOTOKOH()ECCHOHAJIHLHOM OOIIECTBE;
MPOSIBJICHUE HWHTEPECa K IMO3HAHMIO TMPUPOABI, HAcEIEeHHUs, xo3suctBa Poccun,
PETMOHOB M CBOETO Kpas, HapoaoB Poccuu; LEHHOCTHOE OTHOUICHHE K
JOCTUKEHHUSIM CBOEH POIMHBI — HUBUINM3ALIMOHHOMY BKJIaAy Poccun; IeHHOCTHOE
OTHOIIEHUE K UCTOPUYECKOMY U MPUPOTHOMY HACIEIUIO U 0OBEKTaM MPUPOTHOTO
M KYJIbTYpPHOTO HACJEIWs 4YEJIOBEYECTBA, TPAAMIMUAM pPaA3HBIX HApPOIOB,
MPOKUBAIOIINX B POJHOMN CTpaHE; YBAXKECHUE K CUMBoOJIaM Poccuu, cBoero kpasi.

I'paxpaHCcKOro BOCHHMTAHMS: OCO3HAHUE POCCUKCKOM T'PaXIaHCKON
UJEHTUYHOCTH (MaTpUOTHU3MA, YBaKeHUs K OTEUECTBY, K MPOLIJIOMY U HACTOSIIIIEMY
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu, 4yBCTBa OTBETCTBEHHOCTH U JI0JTa MEPEN
PoauHoi1); TOTOBHOCTh K BBINIOJIHEHUIO O0SI3aHHOCTEN TpakJaHWHA U pealn3aluu
ero npas, yBaKEHUE MPaB, CBOOOT M 3aKOHHBIX UHTEPECOB IPYTUX JIFOACH; aKTUBHOE
y4acTHe B KU3HH CEMbH, 00pa30BaTEeIbHON OpraHU3alui, MECTHOTO COOOIIECTBa,
pPOAHOrO Kpas, CTpaHbl IS pealu3aluyd LeJied yCTOMYMBOIO pa3BUTHS,
NPEACTABICHUE O COUUAIBHBIX HOPMaX Y NPaBUJIaX MEKINYHOCTHBIX OTHOILLICHUI B
MOJIMKYJBTYPHOM M MHOTOKOH()ECCHOHAIBbHOM OOIIECTBE; FOTOBHOCTh K pa3HO-
00pa3HOl COBMECTHOM JI€SITEIBHOCTH, CTpPEMJICHHE K B3aMMONOHUMAHHUIO H
B3aMMOIIOMOIIY, TOTOBHOCTh K YYacTHUIO B TyYMaHUTApHON JEATEIbHOCTU
(«3KOJIOTUYECKHIT TATPYJIIb», BOJIIOHTEPCTRBO).

JlyXOBHO-HPABCTBEHHOI'0 BOCIHUTAHUS: OpHUEHTAlMsI HAa MOpPaJIbHbIC
IIEHHOCTU U HOPMBI B CUTYallMsIX HPABCTBEHHOT'O0 BHIOOPA; TOTOBHOCTh OIICHUBATH
CBOE MOBEJECHUE M TMOCTYNKH, a TAKXKE MOBEACHUE M MOCTYIKHU APYTUX JIOJIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM IS
OKPYXKaIOIIeH Cpebl; pa3BUBATh CIIOCOOHOCTH pPEIIaTh MOPAJIbHBIE TTPOOIEMBI Ha
OCHOBE JIMYHOCTHOTO BBIOOpA C OMOPOM Ha HPABCTBEHHBIE IIEHHOCTH U MPUHSITHIC B
poccHuiickoM O0O0IIecTBe MpaBWjia M HOPMbI TMOBEACHHUS C Y4ETOM OCO3HAHMS



IOCJIEACTBUU JIJISI OKPYXKAIOILIEH CPEbI.

ICTeTHYECKOT0 BOCNHMTAHMSA: BOCHPUUMYUBOCTD K Pa3HbIM TPaAUIUsIM
CBOETO U JAPYTMX HAPOAOB, IOHUMAHUE POJIM STHUYECKUX KYJIbTYPHBIX TPAIUIUN;
IIECHHOCTHOT'O OTHONIIEHMS K MPHUPOJAEC U KYJIbTYpE CBOEHW CTpaHbl, CBOCH Majou

POJIMHBI; MPUPOJE M KYJIbTYype HAPYTHX PErHOHOB M CTpaH MHpa, OOBEKTaM
BceMupHOro KyJapTypHOIO HacjaeAus 4eJI0OBEYECTBA.

LleHHOCTH Hay4YHOIr0 MO3HAHHUA: OpHEHTAIUs B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEeMY  HAy4YHBIX  MPEJICTaBICHUA  reorpaduuecKux,
OMOJIOrMYECKUX, XUMUYECKUX U (PU3NUECKNX HAYK 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS TPUPOJBI U OOLIECTBA, O B3aUMOCBS3AX YEJIOBEKa C IMPHUPOJHON U
COLMAJIbHOM CpENOM; OBJIAJICHUE YUTATEIIbCKOM KyJIBTYpOM Kak CpEeACTBOM
MO3HAHUS MUpa JII TPUMEHEHUS pa3IMYHbIX MCTOYHUKOB Treorpaduueckon
MH(pOpMauMu NpU PEIICHUH I[103HABATENbHBIX W MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4; OBJAJCHHE OCHOBHBIMM HAaBBIKAMHM HCCIIEJOBATEIIbCKON JAESITEIBHOCTH B
reorpapuuecKkux Haykax, YCTAHOBKAa Ha OCMBICIICHHE OMbITa, HAOIIOACHUA U
CTPEMJICHHE COBEPIICHCTBOBaTh MYTU JOCTWKEHUS HWHIUBUIYAIBHOIO U
KOJUIEKTUBHOT'O OJIArOMOJTyYHs.

Pu3n4ecKoro BOCNHMTAHUS, (POPMHMPOBAHUS KYJAbTYPbI 310POBbS H
IMOLMOHAJBHOTO 0JIArONMOJIy4Hsi: OCO3HAHUE LIEHHOCTU >KM3HU; OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 37I0POBBIO U YCTAaHOBKA Ha 3[J0POBBIN 00pa3 )KU3HU (310pOBOE
OUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX TMpaBui, COaJaHCUPOBAHHBIA PEXUM
3aHATUI M OTIbIXa, peryispHas (u3nuecKkass akKTUBHOCTb); COONIOACHUE MPaBUII
0€30MacHOCTH B MPHUPOJIE; HABBIKOB 0€30MacHOr0 MOBEJIECHUS B MHTEPHET-CPEIE;
CHOCOOHOCTh  aIaliTUPOBAThCA K CTPECCOBBIM CHUTyallMsIM M MEHSIOIIHUMCS
COLIMAJIbHBIM, HTH(POPMAIIMOHHBIM U IPUPOJHBIM YCIOBUSAM, B TOM YUCIIE OCMBICIISIS
COOCTBEHHBI! OMBIT U BBICTpauBasi JAajbHeHIne 11esn; chOPMHUPOBAHHOCTh HaBbIKa
pedaexkcun, NMpU3HAHUE CBOErO MpaBa HAa OLIMOKY M TaKOro K€ MpaBa APYroro
YeJI0BEKa; TOTOBHOCTh U CIOCOOHOCTH OCO3HAHHO BBIMOJIHATH U MTPOMAraHupoBaTh
nmpaBuiIa 30pOBOro, OE30MacHOr0 W DKOJIOTMUECKH Iiefiecoo0pa3Horo obpasza
KU3HU; OEPEKHO OTHOCUTHCS K MPUPOE U OKpYXKatolIeil cpese.

TpyaoBoro BocnMTAaHMSI: yCTAHOBKAa HA AaKTUBHOE YYacTHE B PELICHUU
NPaKTUYECKUX 3aJ1ay (B paMKax CEMbHU, IIKOJbI, TOPOA, Kpasi) TEXHOJIOTMYECKOU U
COLIMAJIbHOM HANpaBJIEHHOCTH, CHOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSATENIbHO  BBIIIOJIHATH ~ TAakoro pojia  JEATENbHOCTh; HMHTEpEC K
MPAKTUUYECKOMY M3YyUEHHUIO MPOQEeCcCcHil U Tpyia pa3IudyHOTo poja, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS TreorpapuyecKux 3HaHW; OCO3HAHUE BaXXHOCTH OOYYEHHS Ha
OPOTSKEHUH BCEUM JKU3HU I YCHEITHOW MPO(PECCUOHAIBHOU IEATEIBHOCTH U
pa3BUTHE HEOOXOAMMBIX YMEHHUH HJISi 3TOT0; OCO3HAHHBIM BBHIOOP M MOCTPOCHHE
WHAVBUAYAIbHON TpPaeKTOpUM OOpa30BaHUSA U KU3HEHHBIX IUIAHOB C Y4YETOM
JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.



IKOJIOrHYeCKOro BOCIIUTAHMSA: OpUEHTAllUsI  Ha  TPUMEHEHHE
reorpaMuecKux 3HaAHUW N7 pPelIeHMs 3ahad B O0JIACTH OKpY’Kalollel cpensbl,
IUIAHUPOBAHMSI TOCTYNIKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUNA IS

OKpY>KaroIlel cpeibl; 0CO3HAHUE II00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPo0IeM
U TIyTeld HuX peUIeHMs]; aKTUBHOE HENPUATHE JEUCTBUN, NPUHOCSIIMX Bpeln
OKpYXKAIOIIEH Cpele; OCO3HAHUE CBOEHW POJIM KaK TpakKIaHWHA W TMOTPEOUTENS B
YCIOBUSAX B3aMMOCBSA3M NPHUPOJHOM, TEXHOJIOTMYECKOM W COLMAIBHOU Cpex;
TOTOBHOCTh K YYacTUI0O B IPAKTHUYECKOH JEATEIBbHOCTU SKOJOTHYECKOU
HalpaBJIEHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

N3ydenune ectecTBO3HAHUS B OCHOBHOM IIKOJIE CIIOCOOCTBYET JOCTHKEHUIO
METaNpEIMETHBIX PE3YIBTATOB, B TOM YHUCIIE:

OBJ1aieHNI0 YHUBEPCAJIbHBIMU NO3HABATEIbHBIMH A€ CTBUSIMM:

ba3zoBble 1ornyeckue gecTeus

e BrpisBIATE U XapakTepus30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB,
IIPOLIECCOB U SIBJICHUM;

e YCTAHABJIMBATH CYIIECTBEHHBIA TMpPU3HAK KIAacCU(PUKAIMU OOBEKTOB,
MIPOIIECCOB U SBJICHUIN, OCHOBAHUS JIJI1 UX CPABHEHUS;

e BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B pacCCMaTPUBAEMBbIX (haKTax
Y JTAHHBIX HAOJIIOAECHUN ¢ YUETOM MPEJIOKEHHON 3a/1auu;

e BBIABIISITH ACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOUMBIX JIJISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4M;

e BBIBJISITH NPUYUHHO-CIICACTBEHHBIE CBA3U MPU HM3YUYCHUH OOBEKTOB,
MPOIIECCOB U SIBJIEHUI; IeTaTh BEIBOABI C HCTIOJIb30BAHUEM JICTYKTUBHBIX U
WHJIYKTUBHBIX  yYMO3aKJIIOYEHWW, YMO3aKJIIYEHUHW 1O  aHaJOTuu,
dbopMyIUpOBaTh THUMOTE3bI O B3aUMOCBS3IX OOBEKTOB, MPOILIECCOB U
SIBJICHU;

e CaMOCTOSITEJIILHO BRIOUPATH CIIOCO0 peleHns yueOHoM 3a1auu (CpaBHUBATh
HECKOJIbKO BapUaHTOB PEIICHHUSA, BBHIOMpATh HaMOOJIEe MOAXOISIINN C
Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle nucciaenoBareJabCcKkue 1eHCTBUA
e lcmonw3zoBaTh reorpaduuecKkde BOMPOCHI KaK MCCIEIOBATEIbCKUM

WHCTPYMEHT MTO3HAHUS,

e (opMymHpoOBaTH €CTECTBEHHO-HAYYHBIC BOMPOCHI, (PUKCHPYIONTHNE Pa3pPhIB
MEXIY PCATbHBIM M JKEJIATCIbHBIM COCTOSSHHEM CHUTYalldd, OO0BEKTa, H
CaMOCTOSATENILHO YCTaHABIUBATh KICKOMOE U JJAHHOE;

o (QopMupoBaTh rHUNOTE3y 00 HUCTUHHOCTH COOCTBEHHBIX CYXKICHHU U
CY)KIEHUH JIPyrux, apryMEHTHPOBAaTh CBOI TIO3WIIMI0, MHEHHE TIO0
acTmeKTaM pas3InYHBIX BOIPOCOB U MPOOIIEM;

e TMPOBOJWTH IO TUTAHY HECIOKHOE €CTECTBEHHO-HAYYHOE MCCIIEIOBAHKE, B



TOM HHCJIC Ha KpacBCAYCCKOM Marcpuajic, 110 YCTAHOBJICHUIO

0COOCHHOCTEH M3y4aeMbIX 0OBEKTOB, MPUIMHHO-CIEICTBEHHBIX CBSI3EH U
3aBHCHUMOCTEH MEXIY T 00beKTaMU, IPOLIECCAMH U SBIICHUSIMU;
OLICHHMBATh  JOCTOBEPHOCTh HWH(POpMaluH, MOIYYEHHOH B  XOJe
UCCIIEI0BaHMS,

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOILIEHHS U BBIBOABI 110 PE3YJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHHWS  WMIM  HUCCIEIOBaHMs,  OLIEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB U BHIBOJIOB;

IIPOrHO3HPOBATh BO3MOKHOE JAJIbHEHUIEE pa3BUTHE OOBEKTOB, IIPOLIECCOB
U SIBJICHUM, COOBITUM M WX MOCIEACTBUS B AHAJOTMYHBIX WM CXOJHBIX
CUTyallUsiX, @ TaKXE BBIJBUraTh MPEANOIOKEHUS 00 HMX pPAa3BUTUU B
WU3MEHSIOIUXCS YCIOBUAX OKPYXKAIOIIEH CPEIbI.

Pa6ora ¢ undgopmanuei

IPUMEHSATH Pa3IM4YHbIE METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
oTOope MH(OpPMALIMK WM TaHHBIX U3 UCTOYHUKOB €CTECTBEHHO-HAYYHOM
uH(popMaluu ¢ Y4ETOM MPEIIOKEHHOM y4yeOHOM 3alauyd M 3aJlaHHBIX
KPUTEPHUEB;

BBIOMPATh, AHAJIU3UPOBATh M HHTEPIPETHUPOBATH €CTECTBEHHO-HAYYHYIO
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

HAXOJUTh CXOJIHbIE apTryMEHThI, MOATBEPKIAIOIINE U OMPOBEPTaAIOIIHE
OJIHY U TY € UJICI0, B Pa3JIMYHBIX UCTOYHHKAX UH(POPMALINH;
CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMaNbHYIO (OopMy mpeacTaBiIeHUs
uH(pOpMaLINIH;

OLICHUBATh HAAEKHOCTh MHPOPMALMM IO KPUTEPUAM, NPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;
CUCTEMATU3HPOBATh €CTECTBEHHO-HAYYHYI0 HMH(POPMALIMIO B Pa3HbIX
dbopmax.

OBJ1aIeHHI0 YHHBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH 1€HCTBUSAMMU:
Oo01menune

bopMynHpoBaTh CYXACHHUS, BBIpAKATh CBOK TOYKY 3pCHHS TIO
reorpadMYeCKUM acleKTaM pa3JMYHbIX BOMPOCOB B YCTHBIX W
MMUCbMEHHBIX TEKCTAX;

B XOJC AWaiora W/WiIM JTUCKYCCHUU 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0Cyk/1aeMOll TEMbl M BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PEIICHHE
3aJ1a4u U MOJIJiep kaHue O1aroeaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOW CYXJCHHUS 1O €CTECTBEHHO-HAYYHBIM BOMPOCAM C
CY)KJIEHUSMH APYTMX YYaCTHUKOB JHAJIOra, OOHAPY>KHUBAaTh paziudue U
CXOJICTBO ITO3UIIUM;

MyOJMYHO TIPEICTABIATh PE3yJbTAThl BBHITTOJIHEHHOTO MCCIIEIOBAHUS WM
IIPOCKTA.



CoBMmecTHasI 1eITEJIHHOCTD (COTPYIHUYECTBO)

e TMPUHUMATH IEJIH COBMECTHOM JEATEILHOCTH IPH BBITIOJHCHUH YUEOHBIX
IIPOEKTOB, KOJJIEKTUBHO CTPOUTHh JEUCTBHS MO €€ JOCTHKEHUIO:
pacmpeieNiaTh PO, JTOTOBAapUBATHCS, OOCYKIaTh MPOLECC U PEe3yibTat
COBMECTHOU padoThI;

e I[UJJAHUPOBATh OPraHU3alMI0 COBMECTHOW palOThl, MPH BBINOJHEHUU
y4eOHBIX MPOEKTOB OMPENENSATh CBOIO POJb (C YU4ETOM MPEANOYTCHUN U
BO3MOXHOCTEHl BCEX YYaCTHHUKOB B3aWMOJICHCTBUS), Y4YacTBOBaTh B
TPyNIoBBIX (hopmMax pabOTHI, BRIOIHATE CBOIO YacTh paOOTHI, JOCTUTATh
KAuE€CTBEHHOI'O pe3yJIbTaTa IO CBOEMY HAINPABJICHUIO U KOOPAUHUPOBATH
CBOU JEUCTBUS C APYTUMH YJI€HAMH KOMaH/IbI;

e CpaBHMBATh pE3YyJbTaThl BBIIOJHEHHS Y4YEOHOrO IPOEKTa C HCXOJIHOMH
3a/layeil M OLEHMBATh BKJAJ KaXJOro 4ieHa KOMaHAbl B JOCTH)KEHUE
pe3ynbTaToOB, pa3iesiTh c(hepy OTBETCTBEHHOCTH.

OBJj1a1eHNI0 YHUBEPCAJIbHBIMY Y4eOHBIMH PeryJATHBHBIMU JAeHCTBUSIMMU:

Camoopranuzanus

e CaMOCTOSITEJIBHO COCTAaBJIITh AJITOPUTM PEUIEHUS E€CTECTBEHHO-HAYYHBIX
3a/1a4 ¥ BBIOMPATH CIIOCO0 UX PEIICHUS C YYETOM UMEIOIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEJIAraeMble BAPUAHTHI
peLIeHN;

e COCTaBISATH IUIAH JCHCTBUH (IUIaH peaju3aliid HaMEYEHHOTO ajJropuTMa
pelIeHus), KOPPEKTUPOBATh TMPEUIOKEHHBIM alrOpuT™M C  Y4ETOM
MOJIyYeHHS] HOBBIX 3HaHUW 00 U3y4yaeMOM OOBEKTE.

CaMokoHTpOJIBb (pediexcus)

e BIIAJIETh CIOCOOAMU CAMOKOHTPOJIS U pedIeKCUu;

e OODBICHATHP TPHUYUHBI JOCTIKEHUS (HEIOCTIIKEHUS) Ppe3ysbTaToB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB,
W3MEHUBIIMXCS  CUTYallMii, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIHUX
TPYIHOCTEM;

e OLICHMBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBUSIM

IIpunsaTHe ceds U APYyrux

e OCO3HAaHHO OTHOCHUTKCS K JPYTrOMY YEJIOBEKY, €r0 MHEHHUIO;

e TMPHU3HABATh CBOE MPABO HA OIMIMOKY M TAKOE K€ TIPABO JIPYTOro.

NPEAMETHBIE PE3YJIBTATHI

5 KUIIACC



BBIJICISITh OOBEKTHl  M3YYCHHsS]  €CTECTBEHHBIX HayK: aCTPOHOMHUHU,
busuku, xumun, reorpadun, OMOJIOTHUH, IKOJIOTHH;

MIPUBOJIUTH MPUMEPHI B3aUMOCBSI3EU B IPUPOJIE;

OOBSACHSTH CYIIHOCTb MOHSATUN «METO/», «TUIIOTE3a»;

Ha3bIBATh HAYYHbIE CIIOCOOBI/YPOBHH MMO3HAHUSI MUPA, PA3JINYaTh METO/IbI
Hay4YHbIX  HCCleIOBaHUN  (HAONIOZCHHWE, OIHCaHHUe, H3MEpPEHHE,
AKCIEPUMEHT,  MOJCIUPOBAHUE),  HA3bIBaTh  JTallbl  HAYYHOTO
HCCIIEOBaHUS;

ONpEeNeNATh MU MPUMEHSTh TOPSIOK JIEUCTBUU HUCCIEIOBATENsl MPHU
HaOIIOACHUH, H3MEPEHUU TIPUPOTHBIX O0BEKTOB, TIPH MMOCTAHOBKE OIBITA
(PKCIIEpUMEHTA);

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

ONKCHIBATh  MPEJACTABJICHUS]  TEPBOOBITHBIX JIIOJEH O  mpupoje,
IIPEACTABIICHNUS] O CTPOCHUH BCEIEHHOW y APEBHUX HAPOAOB U B PAHHEM
CpeHEBEKOBKBE;

NEPEUUCIATh  MPEANOChUIKM W OOBACHATH  3HaueHue  Benukux
reorpauuecKux OTKPBHITHH;

OTUCHIBATH [0 MOJEJIM BHYTPEHHEE CTPOCHUE 3eMIIH;

CpPaBHHBATh 10 PUCYHKY BHYTPEHHEE CTPOEHHUE IIAHET- TUTAHTOB U IIJIAHET
3€MHOMU TPYIIIIbL,

CpaBHUBATh runoTe3bl 0 BO3HUKHOBeHUU 3emun WM. Kanra u [1.-C. Jlamnaca,
XK. brodpdona u Jx. J>kuHca, ONUCHIBATH COBPEMEHHBIE MPEICTABICHUS O
BO3HUKHOBEHUH U pa3BUTUU COJTHEYHOU CHUCTEMBI,

OTNUCHIBATH CJIOUCTYIO CTPYKTYpY 3€MJIM, Ha3blBaTh M paclio3HaBaTh Ha
PUCYHKE T€OJIOTUYECKHE 000JI0OUKH 3eMIIN;

OPUBOIUTHh TPUMEPHl XUMHUYECKUX DJIEMEHTOB, MPOCTBIX U CIOKHBIX
BEILIECTB, BELIECTB C MOJICKYJISIPHBIM U aTOMAPHBIM CTPOEHUEM,;
OOBSICHSTH CYIITHOCTh MOHSITUN «TOPHBIE TIOPOBI»,

«MUHEPAJIBDY, «PEIbed, «KIUMATY;

OTIMCBHIBATh OCOOCHHOCTH TOBEPXHOCTH M arMocdephl 3eMIId IIOCie €e
o0pa3oBaHMS;

BBISIBJISITH IPU3HAKKA MUHEPAJIOB W/WJIA TOPHBIX TIOPOJ Y

necKa B XO/I€ BBITIOJTHEHHUS MPAKTUYECKOU pabOTHI;
MIPUBOJUTH MPUMEPHI MAJICOHTOJIOTHNYECKUX CBUJIETEIIHCTB MOSBICHUS Ha
3emJie KUBBIX OPraHU3MOB;



OMKCHIBATh KWU3Hb B JIPEBHEHUIIEM OKeaHe, OCOOCHHOCTH CYyId |
aTMocQepbl IpeBHEH 3eMJIH, Ha3bIBaTh MPUYWHBI Havalla 3aCEICHUS CYIIN
YKUBBIMHU OpraHU3MaMU;

Ha3bIBaTh (haKTOPHI, TOBJIUSBIIKNE HA BOBHUKHOBEHHE pebeda 3emiu;
Ha3bIBaTh YCIIOBHS, BIUSIONINE HA KIMMAT, OOBICHATh, KaK KIUMAT BJIUSIET
Ha 36MHYIO MIOBEPXHOCTH;

MPUBOJANTh TPUMEPHl W ONMHUCHIBATH YHUKAIBHBIE MPUPOIHBIC OOBEKTHI
3emutn, Ha3bIBaTh 0COOEHHOCTH 3eMITH, 00YCIIOBHBIIIHE KU3Hb Ha IJIAHETE;
BBIABJISITh OOIIME W OTJIMYUTENIbHBIC MPU3HAKU TEJl KUBOW U HEXKUBOU
MPUPObI, HA3BIBATh M PACKPBHIBATH COACPKAHUE OCHOBHBIX MPU3HAKOB
’)KMBOT0;

packpbiBaTh JIOHAy4YHbIE W TIEPBbIE HAy4YHbIE MPEJICTABICHUS O
MIPOUCXOXKJICHUM KU3HU;

PaCKpbhIBaTh COBPEMEHHBIE B3TJIs1/Ibl HA BOBHUKHOBEHHUE KM3HU Ha 3€MJIC;
OOBSICHATD CYIITHOCTh MOHITHH «3BOJIIOIUS, «BUI,

«puopay, «payHa», «cpega OOUTaHUN», «KMECTO OOUTAHUY,

CIPUPOJTHOE COOOIIIECTBOY, «OUOLICHO3», «IKOCUCTEMAY, «IIETIh MUTAHUS;
XapaKTeprU30BaTh OCOOCHHOCTH OpraHu3MoB HapcTB bakrepuu, ['puosl,
Pactenusi, JKuBoTHBIE, UX POJIb B PUPO/JIC U B JKU3HU YEIIOBEKA;
XapaKTepru30BaTh OCOOCHHOCTH PACTEHUH W KUBOTHBIX KPYITHBIX
CHCTEMATHYCCKUX TpYIIIL, 0COOCHHOCTH JIAIIAHHUKOB KakK
CUMOUOTHUYECKUX OPTaHU3MOB,

OTUCHIBATh ATaIbl PA3BUTHS KU3HU Ha 3EMIIE;

BBIICIATh  YCJIOBUSL ~ HA3€MHO-BO3AYIIHOW,  BOJIHOM, ITOYBEHHOW,
OpraHU3MEHHOM cpeJl 00MTaHUs, IPUBOIUTH MPUMEPHI
MIPUCIIOCOOJICHHOCTH  KMBBIX OpPraHU3MOB K YCJIOBHUSM Ha3eMHO-
BO3/IyIIIHOM, BOJHOW, TOYBEHHOW, OPTaHU3MEHHOU Cpel OOUTaHUS;
NPUBOJIUTH TPHUMEPHI  pPa3HBIX  BUIOB  IMPUPOAHBIX  COOOIICCTB,
HCKYCCTBEHHBIX DKOCUCTEM;

Ha3bIBaTh M XapaKTEPU30BaTh KOMIIOHEHTBHI MPUPOTHOTO COOOIIECTBA,
MIPUBOAUTH MPUMEPHI 1ETIeH TUTAHUS;

MPUBOJUTH MPUMEPHI U BBIICIATH OCOOCHHOCTH PACTECHUN U >KUBOTHBIX
pPa3HBIX MAaTEPUKOB, OCOOCHHOCTU KUBBIX OPraHU3MOB MOPEN M OKEaHOB,
XapaKTepu30BaTb OCOOCHHOCTH CTPOCHHUSI JKMBBIX OpPraHU3MOB —
obuTaTenei pa3HbIX MPUPOIHBIX 30H;

OOBSICHAITH CYIIIHOCTh MOHSITUS «Pacay, BBIICISATh XapaKTepHbIE MPU3HAKU
JII0JIEN €BPONICONAHOM, MOHTOJIOMAHON U DKBATOPUATILHON pac, OOBSICHSTh
UX TMPUCTIOCOOUTENIBHOE 3HAUEHUE;



¢ Ha3bIBATHb U XaPaAKTCPU30BATH Ba)KHEHIIINE ATAIlbl CTAHOBJICHUS YCJIOBCKA,
® JOKa3bIBaThb TC3HUC «YenoBek — 6I/IOCOHI/IaJ'IBHOe CymcCTBO».

6 KJIACC

o OOBSCHATDH CYIIHOCTb TIOHATUS  «aCTPOHOMMSDY,
XapaKTepU30BaTh OCHOBHBIE TAIbl Pa3BUTHSI ACTPOHOMUU;

e yKa3piBaTh Ha Mozenu mnojoxkeHusa CosHuoa v miaHer B ColHEUYHOR
CUCTEME;

e TMPOBOJAUTH KIACCHU(PHUKAIMIO TUIAHET, CpPaBHUBATh IUIAHETHI 3E€MHOMU
IpynIbl HA OCHOBE OCOOEHHOCTEN UX CTPOEHUS;

e BBLICIATH XapaKTEPHbIE IPU3HAKHU IJIAHET-TUTAHTOB;

e BBIICTATH XapaKTePHbIC IPU3HAKU aCTEPOUIOB, KOMET, METEOPOB, 3BE3];

e HaxOJUTh OCHOBHBIE co3Be3nus CeBepHOro MOIyHIapus NPy MOMOIIU
KapThl 3BE€3HOrO HEOA;

e BBIJIEIATh OOBEKT U3YUEHUS] OMOJIOTUH; XapaKTEPU30BaTh OMOJIOTHIO KaKk
CUCTEMY HayK; paCKpbIBaTh 3HaUYCHHE OMOJIOTUYECKUX 3HAHUM;

o OOBSCHATH CYHIHOCTh  TOHATHHA  «KIETKA», «TKaHb»,  «Oprany,
«CHUCTEMa OPTraHOBY», «IIUTAHHUE», KABTOTPOPBD», «TETEPOTPOdBD»,
«poTocuHTE3»,  «MHILEBAPCHHEY, <«JIBIXaHHEY, «ra3000Men»,

«OOMEH BEIECTB», «BBIACICHHUE», «PA3APAKUMOCTB»,  «pedIieKrcy,
«Pa3MHOXKEHHE», «TaMeTa», «OIbUICHUE», «OIUIOJ0TBOPEHHEY;

e TIPUBOJUTH IPUMEPHI BUIOB TKAHEH, OPTraHOB, CHCTEM OpTaHOB pacTEHUH U
KUBOTHBIX, HA3bIBaTh UX (QYHKIINH;

e XapaKTepHU30BaTh KUBOI OPraHU3M KaK OMOJIOTHYECKYIO CUCTEMY;

e CpaBHUBaTh OCOOEHHOCTH ABTOTPO(PHOr0 U TeTepoTPO(HOro CrocoOoB
NUTAHUS;

e OMHCHIBAaTh OCOOEHHOCTH THTAHUA PACTCHHH, PACKPHIBATH CYIIHOCTD
BO3/yLITHOTO U TOYBEHHOTO MUTAHUS PACTEHUH;

e 000CHOBBIBAaTh OMOJIOTMUYECKYIO POJIb 3€JIEHBIX PACTEHUI B IPUPO/IE;

e OMNMCHIBATh MMTAHUE U MUIIEBAPEHUE Y KUBOTHBIX, BBIJIEISTH OCOOCHHOCTH
CTPOCHHSI MUIIEBAPUTEILHBIX CHCTEM KHUBOTHBIX;

e Ha3bIBaTh U OMHCHIBATH MPOBOISIINE CUCTEMbl PACTEHUH U KUBOTHBIX;
pacKpbIBaTh POJIb KPOBEHOCHOW CHCTEMBI, KPOBU B TPAHCIIOPTE BEILIECTB Y
KUBOTHBIX OPTraHU3MOB;

e Ha3pIBaTh OpraHbl, y4acTBYIOUIME B IpOIECCE MAbIXaHHUS PACTEHUH U
KUBOTHBIX;

e Ha3pIBaThb OCOOCHHOCTH BBIACIEHUS Yy PACTEHUH U  KUBOTHBIX;
XapaKTepU30BaTh 3HAYCHHE BBIJCIICHUS B XKU3HU KUBBIX OPTaHU3MOB,



MPUBOJUTH JOKa3aTEIbCTBA TOrO0, YTO OOMEH BEIIECTB — BaXKHEUIIUN
MPU3HAK KUBOTO;

XapaKTepHU30BaTh CTPOCHUE OIMOPHBIX CHUCTEM PACTEHUM U KUBOTHBIX,
OOBSCHATH 3HAUEHHUE OMOPHBIX CUCTEM JIJIS 5)KUBBIX OPTraHU3MOB, BBISBIISATh
MPU3HAKU OTIOPHBIX CUCTEM, YKa3bIBAIOIIME HA B3aUMOCBS3b UX CTPOCHUS
C BBIMOJHSAEMBIMU (QYHKIUSIMH;

OPUBOJUTH IPUMEPHI U XapaKTEPU30BATh CIIOCOOBI JBUKEHUS KUBOTHBIX,
MPUBOJUTH MPUMEPHl HAJIUYUS JIBUTATEIbHOM aKTUBHOCTH y PACTCHMIA;
OOBSCHATH POJIb IBMXKCHUS B KU3HH KUBBIX OPraHU3MOB; YCTaHABIUBAThH
B3aMMOCBSI3b MEXKIY Cpelod OOMTaHUs U CHOCO0aMHU TepeBUKEHUS
OpraHu3Ma;

Ha3bIBaTh YACTU PETYJIATOPHBIX CUCTEM, OOBACHITH POJb HEPBHOU U
SHIOKPUHHONW CHCTEM B PETYJSIHUU IPOLECCOB KUZHEACATEIbHOCTU
OpraHu3MOB, PeICKTOPHBIN XapaKTep ACSITEIbHOCTH HEPBHOM CUCTEMBI;
IPUBOIUTH MPUMEPHI MPOSBICHUS PEAKUUA PACTEHUM HA W3MEHEHUS B
OKPYKaIoIIEN CpeIE;

XapakTepu30BaTh pPOJIb PA3MHOXKEHUS B IKU3HU KUBBIX OpPraHU3MOB;
BBISIBJISITH OCOOCHHOCTH O€CTI0I0TO0 U MOJIOBOT'O Pa3MHOKEHUS; OPEIEISATh
MPEUMYIIECTBA TMOJIOBOIO Pa3MHOXKEHHS Tepes] OecrolibiM; Ha3bIBaTh U
OMHUCHIBATh YACTH IIBETKA, yKa3blBaThb UX 3HAYCHHUE; Je€JIaTh BBIBOJbLI O
OMOJIOTMYECKOM 3HAYEHUH 1IBETKOB, IJIOJOB U CEMSIH;

OMKCHIBATH OCOOCHHOCTH POCTa U Pa3BUTHUS PACTCHMSI; XapaKTEpPU30BaTh
ATaIbl UHAUBU1YaIbHOIO PA3BUTHUS PACTCHHUII;

BBIJIEISATh TPEUMYIIECTBA BHYTPEHHETO OIUIOAOTBOPEHUS;

packpbiBaTh OCOOCHHOCTH Pa3BUTHUS KUBOTHBIX; CPaBHUBATh MpPsIMOE U
HETMPSMOE Pa3BUTUE )KUBOTHBIX;

MPUBOJUTh TPUMEPhl CUCTEM W KOMIIOHEHTOB, HX COCTABJISIONINX;
puUMepbl OUOJOTHYECKUX CHUCTEM M KOMIIOHEHTOB, MX COCTaBIISIOIINX;
Ha3bIBaTh E€IUHUIIBI CTPOCHUSI KUBBIX OPraHU3MOB (KJIETKH, TKaHU,
OpraHbl); BBISIBISTH B3aUMOCBSI3b MEXKIY OCOOCHHOCTSIMH CTPOCHUS
KJIETOK, TKaHEW, OPraHOB M MX (PYHKIUSMU; apTyMEHTHPOBATH TE3MC
«JTro00it opranu3M — 3TO CJIOXKHAsE OMOJIOTHYECKasi CUCTEMAy;

MPUBOUTH MPUMEPHI OTKPHITUN XUMHH, OKA3aBIINX BIUSHUE HA PA3BUTHE
ouosioruu, GU3NKH,

OOBSCHATHh CYIIHOCTh TOHATUM «BEIIECTBO», «XUMUYECKOE SIBIICHHEY,
«UYHUCTOE BEILIECTBO», «CMEChY», «TOMOI€HHAas CMEChb», «TeTEpPOTreHHas
CMECHY;

MPUBOJUTH MIPUMEPHI YHCTHIX BEIIECTB U CMECEH;



IIPOBOJIUTH 7a00paTOpHBIE  OMBITHI 0  Pa3fENECHUIO
TOMOTEHHBIX U T€TEPOTEHHBIX CMECEH;

IIPUBOJUTH IIPUMEPBl  OTKPBITUM YYEHBIX,  BHECIIUX
CYILIECTBEHHBIN BKJIaJ B Pa3BUTHE XUMUYECKOU HAYKU;

Ha3bIBATh OTVINYNTEIIbHBIC IPU3HAKU HAYYHBIX 3HAHUU;

O0OBACHATH CYITHOCTDb MOHSITHI «MECTOJ HAay4YHOTO
ITO3HAHU», <<Ha6J'IIOI[eHI/IC)), OKCIICPUMCHT», «CPABHCHHC),
«U3MCPCHHUC», «OIIMCAHUCH, «MOACIINPOBAHUCY, «aTomM»,
«MOJICKYJIa», «XAMHUYECKUU QJICMCHT», «IIPOCTOC BCIICCTBO»,
«AJIIOTPOIIHUA, «CJIOXKHOC BCHICCTBO», XHUMHUYCCKas Q)OpMyna»,
«CHCOPTaHUYCCKHC BCIICCTBA», KOPIraHUYCCKHUC BCHICCTBA»,
«MCTAaJJIBI», «CHEMCTAJJIBbI», «HCOPraHN4YCCKUC BCIICCTBA»,

«OKCUZABD),  «KUCIOTBD»,  «OCHOBaHHS»,  «COIW»,  «OPTaHUYECKHE

BEIIIECTBAY;

0003Ha4YaTh HEKOTOPHIE XUMHUYECKHE AJIEMEHTHI JIATUHCKUMU OyKBaMH U

MPUBOIUTH UX MEXKTyHAPOIHbIC Ha3BAHMUS;

PacKphIBaTh MPAKTUIECKOE 3HAUYCHUE OTKPBITHS MEPHOAMUECKOrO 3aKOHA

IUIS pa3BUTUSL XMMUUYECKON HAYKH;

OPUBOJUTH HPUMEPBI TPOCTHIX M CIOXKHBIX BEIIECTB, HAyYHBIX U

TPUBHAJIbHBIX HA3BaHUM BEIIECTB;

KJIACCU(PUIMPOBAThH BEIIECTBA HA METAJJIbl M HEMETAILIbI 10 PU3UYECKUM

CBOMCTBaM, MIPUBOIUTH MPUMEPHI METAIIIIOB U HEMETAJIOB;

XapaKTepu30BaTh CBOICTBA M 3HAYEHHME KHUCIIOPOAA; XapaKTepU30BaTh

COCTaB, CBOMCTBA M (PYHKIIMU aTMOC(epbl; 0OOCHOBHIBATH 3HAYCHUE

3alUThl aTMOC(EpBI OT 3arpsi3HEHUS;

IPUBOUTH IPUMEPHI M OMIICHIBATh CBOWCTBA HEKOTOPHIX OKCHJIOB, KHCIIOT,

OCHOBaHUM (TMIPOKCHIIOB) U COJI€H; MpUMepbl NMPUMEHEHHS OKCHJOB,

KHUCIIOT, OCHOBaHUH (TUJIPOKCUIOB) U COJIEH;

XapaKTepU30BaTh CBOMCTBA U 3HAUEHUE BObI;

MPUBOJIUTH MPUMEPHI U OMHCHIBATH CBOWCTBA HEKOTOPBIX OPTaHUYECKUX

BEIIIECTB;

XapaKTepU30BaTh OMOJOTUYECKOE 3HAUCHUE YIJIEBOAOB, OEJIKOB, KUPOB

(JIMMHUIOB) ¥ HYKJIEUHOBBIX KUCJIOT;

MIPUBOAUTD OpUMEpbl  YacTo UCMOJb3YEMbIX B ObITY

OpPraHUYECKUX BEIIECTB;

OOBSACHSTH CYIIHOCTh MOHATHH «(pU3HUECKOE SIBICHUE», «(pHuznyeckoe
TEIJIOM, «(puznueckas BEJIMUMHAY», KU3MEPEHUE»,  «IIPSMOE

U3MEpEHHE», KKOCBEHHOE U3MEPEHHUEY,;



HA3bIBaTh OOBEKT M3Y4YEHUS (PU3MKU; BBLACIATH NPU3HAKH U MPUBOAUTH
npuUMepsl (PU3NYECKUX SIBICHUN; MPUBOJIUTH MPUMEPHI CBSI3U (PU3UKU C
JIPYTUMHU HayKaMu;

pacKpbIBaTh 3HAUECHUE U3MEPEHUs (PU3MUECKUX BEIUYUH MPU PU3NUECKUX
UCCIIEIOBaHMSIX; CpPaBHUBATh (PU3NYECKUE BEIWYMHBI, pEIIaTh 3aJauH,
OCHOBAHHBIE  HAa  MPOCTEHIIMX  MAaTEMaTHYECKUX  pacyerax ¢
UCTIOJIb30BaHUEM (PU3NYECKUX BEITUUNH;

OOBSCHATh  CYIIHOCTb  MOHATHM  «MEXaHUYECKOE  JIBHYKEHHEY,
«TPAEKTOPUS», CIIYTh», «IPAMOIMHENHOE JBUKEHUEY,

«PaBHOMEPHOE ABM)KEHUE», «CKOPOCTbHY;

IPUBOJUTH IPUMEPBI OTHOCUTEIBHOCTH IBUKEHUS TEI

IPEJCTaBISTh IIYTh, BPEMS U CKOPOCTh B 3HAKOBO- CUMBOJINYECKON (OpME;
BBIUUCIIATH CKOPOCTh IO (opMyJie; ONPEAeNATh CPEIHIOI CKOPOCTb
JBUKEHUA TEJa; PellaTh MPOCTEHIINE 3aJjaul Ha ONpPEACIICHHE CKOPOCTH
JIBUKEHUS;

OOBSACHATH CYIIHOCTh TOHATUN «HUHEPUUS», «CUJIA», «CHIIA TIKECTH»,
«PaBHOJICHCTBYIOIIAS CUIIA», «IeQopManus»;

OPUBOJWUTH IPUMEPBHl  JBJKEHHS Tel 10 WHEPLUHUH, IPUMEPHI
ne(OpMUPOBAHHBIX TEJl, HA3bIBATh MPUYHMHBI Ae()OPMALIHH;

IPUBOJUTH MPUMEPHI B3AMMOJIECHCTBHSI TEN; IPEICTABIIATH Pa3HbIE CUIIBI B
3HAKOBO-CUMBOJIMYECKOW ~ (opMe; ONpeAensiTh IO PUCYHKY-CXEMe
HaIpaBJIeHUE IEUCTBUS CUII

OOBSCHATh CYIIHOCTh TOHATUHA «(PU3UYECKOE TEJO0», «BEIIECTBOY,
«IUJIABJICHUEY», «HUCIAPEHUE», «KOHJICHCALIUS», «KPUCTAILIU3ALUSY;
MPUBOANTH MPUMEPHI BEIECTB, HAXOISIIMXCS B Pa3IUYHBIX arperaTHbIX
COCTOSIHUAX; OINMUCHIBATH MO CXEME NEePEeXoi Tel U3 OJHUX arperaTHbIX
COCTOSIHUU B Ipyrue; OOBACHITH pa3IMuMe B CBOMCTBAX TBEPABIX, JKUJIKHX
Y Ta3000pa3HbIX BEIIECTB, UCXO/IS U3 UX CTPOCHHS;

OOBSACHATH CYIIHOCTh JUCKPETHOCTH BEILIECTBA;

OOBSICHAITH CYIIIHOCTh MOHITUHN «pab0Tay», «KMOUTHOCTHY,

«IPOCTBIE MEXAHU3MBI», «pblYary», «3HEPrus»;

OpPUBOJUTH TMPUMEPHI JIEUCTBUS CHUJI, HE COBEpIIAIIIUX pPabdoTy;
NPEACTaBIATh (PU3NYECKHE BeJIUYUHBI (paboTy, MOLIHOCTH WU [p.) B
3HAKOBO-CUMBOJIMYECKOM  (opMme;  cpaBHMBaTh  MOIIHOCTH  JIBYX
MEXaHHU3MOB;

OIMKCHIBATH MTPOCTHIE MEXAHU3MBI, UCIIOJIb3yEMbIE B OBITY;

Ha3bIBATh BHJbl DHEPTUU; PACKPbIBaTh CYLUIHOCTh 3aKOHAa COXPAaHEHUs
SHEPTrUU; OINHUCHIBATH MPEBPAIIEHUS APHEPIUU HA TMPOCTHIX MPUMEpPAX;



MPUBOJUTH MIPUMEPHI UCIOJIB30BAHUS YEJIOBEKOM MPEBPAIECHUS SHEPTHUY;
Ha3bIBaTh UCTOYHUKH DHEPTHHU I OBITOBBIX W MPOMBINUICHHBIX HYXI;
000CHOBBIBaTh HEOOXOIUMOCTh YHEPTrOCOEPEIKEHUS;

PaCKpBIBaTh CYIIHOCTh 3aKOHA BCEMUPHOTO TSTOTCHHS;

MPUBOJUTH MPUMEPHI M ONUCHIBATh (PU3NUYECKUE SIBICHUS B aTMOc(epe U B
Heapax 3eMIId; OMNPENENsATh IOJ0Ca MarHuTa ¢ MOMOLIBIO MAarHUTHOMN
CTpPEJIKH; MPUBOUTH TPUMEPDI AIEKTPU3AIINN;

OPUBOAUTH TMPUMEPHl U3ITYUYCHUS, KOHBEKIIMHM M TEIUIONPOBOJHOCTH B
IPUPOJIE;

OMUCHIBATh U3BECTHHIE MEXAHU3MBI MTPUCIIOCOOJICHUS JKUBOTHBIX K KU3HU
B XOJIOJTHOM (KapKOM) KJIUMaTe;

MPUBOJUTH MPUMEPHI JIEUCTBUS 3aKOHOB MEXaHHKU B KUBOW IPUPOJIE,
MPUMEPHl MO3aMMCTBOBAHHBIX UEJIIOBEKOM Y TIPUPOJBI H300PETEHU,
MpUMEpbl (PUBUYECKUX SIBICHUM, CBSI3aHHBIX C MPETOMIICHUEM CBETOBBIX
JTy4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
KoaunvecTBo
No /i HaumeHnoBaHue pa3/iesioB U TeM 4acOB DuiekTpoHHbIE (11U POBHIE)
NMPOrpaMMbI o0pa3oBaTebHbIE PeCypChl

11 BBeneHune B ecTeCTBEHHbIE HAyKU 4 bubmmoreka [IOK
12 PasBuTue 3HAHUI JIIOAEN O MHUpPE 9 bu6mmoreka [JOK
2.1 O06uk 3eMnu 3 bubmnoreka LIOK
2.2 JXwusHb Ha 3emie 10 bubmuoreka [IOK
3.1 Yenosek Ha 3emiie 2 bu6mmoreka [{OK
4.1 Peseps 6 bubnuoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




6 KJIACC

DJIeKTPOHHBIE
Ne i/ HauMeHoBaHue pa3/iesioB U TeM Ko1ecTBo (mdpoBbie)
NPOrpamMMblI odpa3oBaTejbHbIE
4acoB
pecypcbl
1.1 Mup acTpoHOMUH 5 bubnuorexa [JOK
12 Mup Guonoruu 10 bubnmoreka [JOK
1.3 Mup ¢usuku 9 bu6nuorexa [IOK
14 Mup XuMuH 10 bubnuorexa [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




HOYPOYHOE IIVTAHUPOBAHUE

5 KIIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m Tema ypoxa Konrpouabsnsie | Ilpakruyeckue Aara mupponkre
Bcero u3ydeHusi =~ o0pasoBaTesIbHbIE
padoThI padoThI pecypes!
BBCI[CHI/IC B €CTCCTBCHHBIC HAYKU
1 EctecTBeHHbIE HAyKH, €CTECTBO- 1 Bumorexa LIOK
3HaHMUE U €IMHCTBO MUpa
2 Hayunoe no3nanue mupa 1 bubnuorexa [LIOK
SI3bIK ¥ METO/BI €CTECTBEHHBIX HAYK.
[Ipaktukym Ne 1. «Pa3Butne cemsiH
3 daconm u ropoxa (HabIHOIEHUE)» 1 2 bubnnoreka [IOK
[Ipaktuxym Ne 2. «Onpenenenue
CpenHel Macchl Tenna (M3MepeHue)»
SI3BIK M METO/IbI ECTECTBEHHBIX HaYK.
[Tpaktkym Ne 3. «Onpenenenue
4 pa3MepoB JMCTOBOU MIACTUHKH 1 5 BuGmorexa 1OK
(u3mepenue)» [paktuxkym Ne 4.
«BnusiHue a30THBIX yA0OpeHUH Ha poCT
pacTeHust (3KCIIEPUMEHT)»
Pa3Burtue 3HaHmi J10aeil 0 Mmupe
Ha 3ape yenoBeuectsa. [Tpaktukym Ne
5 5. «OnpeneneHre BpEMEHHU CYTOK 110 1 1 bubnmnoreka [IOK
ConHiy»
5 Ot 3emin — meHTpa MUpa 10 3eMIu- 1 BuGmorexa LOK

IJIAHCTHI.




Benukwue reorpadguueckie OTKPHITHS.
[Ipaktukym Ne 6. «Habmronenue TuHMA
MarHUTHOTO TIOJISD)

bub6mmoreka [IOK

WccnenoBanus miiaHeThl IpoAOHKa-
10Tcs. YTo y 3emiin BHYTpH.

bub6mmoreka [IOK

Kaxk Bo3HuKIM 3eMiis U ipyrue
TUTAHETHI?

bubnnorexa [JOK

10

3emiia — mianera CorHeyHOH
CUCTEMEL.

bubnnorexa [JOK

11

[IyremecTBue BO BpeMEHU: I0OHAs
3emis. [Ipaktuxym Ne 7. «BoisiBnenue
NPU3HAKOB MUHEPAJIOB U/UIIA TOPHBIX
IIOPOJI Y IIECKa»

bubnnorexa [JOK

12

[IyremecTBue BO BpeMEHU: MOSBICHUE
Ha 3eMJIe JKUBbIX OPraHU3MOB U UX
BBIXO/JI Ha CyILIY.

bubnuoreka [JOK

13

[IyremecTBue BO BpeMEHU: Kak
BO3HHUKAJI COBPEMEHHBIN 00IMK 3eMIIH.

bu6nmmorexa [IOK

14

PezepBHblit ypok. OGo0miaroniee
noBTopenne. KontponapHas paboTa 1o
teme "JKu3Hb Ha 3emie"

O0auk 3emian

15

CoBpemennslif 00mmk 3emiu. [IpakTukym
Ne 8. «H3mepenue BoicoThl CoJTHITA HaT
TOPHU30HTOM U TEMITEPaTypPhl BO3TyXa

B ITOJIICHB)»

bu6nmmoreka [IOK

16

[TyremectBue mo 3emie.

but6mmoreka [JOK

17

3eMIIs — IIaHeTa KU3HM.

bu6nunoreka LIOK




Ku3np Ha 3emJie

18

OTnHuue 5KUBOTO OT HEXKHUBOTO.
[TpaxTuxym Ne 9.
«JKCrepuMEeHTAIbHOE OOHApYKEeHUE
OpPraHUYECKOI'0 BEIIEeCTBaY
[Tpaktuxym Ne 10.
«OKCIEPUMEHTAIILHOE
oOHapyXeHHe Kpaxmana»

bu6mmoreka [IOK

19

Bo3HHKHOBEHHE U Pa3BUTHE KU3HU HA
3emie.

bubnnorexa [JOK

20

Pa3noobpa3ue xu3nu. LlapctBo
bakrepuun. IlapcTBo ['pulsI.

bubnuoreka [JOK

21

PesepBublit ypok. [Ipaktukym Ne 11.
«Habmronenue u onucanue
0COOEHHOCTH CTPOEHUsI OaKTepuil»
[paktuxym Ne 12. «HaGmronenue u
ONKMCAaHNE OCOOEHHOCTH CTPOCHHUS
IJIECHEBBIX TPUOOB»

bubnmnoreka IIOK

22

Hapcro Pacrenus. [Tpaktukym Ne 13.
«Habmroienne u onucanmne
OCOOCHHOCTH CTPOCHHSI BOJOPOCITH
X1aMHIOMOHATBI

bu6mmoteka I[IOK

23

Pesepsnslii ypok. [Ipaktukym Ne 14,
«Ha0roieHne 1 onucaHue BHEITHETO
CTPOCHUS BHEIIHETO CTPOSHUS MXa
KYKYIIKHH JieH» [IpakTukym

Ne 15. «HabiromeHue u onmucanue
BHEIITHETO CTPOCHUS
[TanopoTHUKOOOPA3HBIX»

bu6munorexa [IOK




PesepBHblii ypok. [Ipaktukym Ne 16
«Habmroienre ¥ onucanye BHENIHETO
CTPOCHHUS IIHUIICK, XBOU M CEMSH

24 XBOMHBIX pacTeHui» [Ipaktuxym Ne 17. 1 bubmmotexa LIOK
«Habmoienre 1 onrcanue BHELITHETO
CTPOEHUS IIOKPBITOCEMEHHOT'O
(LIBETKOBOT'0) pacTEHUS

25 HapcrBo J)KuBoTHbIE. 1 bubmmotexa LIOK

26 OCHOBHBIE 3Talbl Pa3BUTHS )KU3HU Ha 1 BuGorexa LIOK
3emue.
Cpena oburanus. [Ipakrukym Ne 18.

27 «BBIsiBIICHHE TIPUCITIOCOOIEHHOCTH 1 1 bubnnoreka [IOK
OPTaHM3MOB K YCIIOBHSIM CPEJIbI OOUTAHUSD)

28 [Ipupoansie coobriecTsa. 1 bu6mmoteka LIOK

29 Ku3Hb Ha MaTepuKax U B OKEaHax. bu6mmoteka [LIOK
Oo6wuTtareny MpUPOIHBIX 30H 3eMIIH

30 JICHCTBHSI BHYTPEHHUX Y BHEITHUX 1 bubnnorexa [IOK
CHJL.
PesepBHblil ypok. O6o611aromee

31 noBTopeHue. KonrponpHas padboTa o 1 bubnuorexa [LIOK
teme "Ku3up Ha 3emie”

Yeaosek Ha 3emiie

32 YenoBek — KUBOI OpraHu3M. bubnuorexa [LIOK

33 Kv3Hb HalMX AaeKUX MPEaKOB. bubnnorexa [IOK

34 PesepsHbiil ypok. KonTponbHast 1 Butmorexa LIOK
pabota o Teme "Uenosek Ha 3emiie".

OBUIEE KOJIMYECTBO HACOB 1O 34 18

[TPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

6 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jlara uudgposbie
Ne n/m Tema ypoka Kontpoabnsbie | IlpakTuyeckue
Bcero u3yueHusi ~ oOpasoBaTeJbHbIE
padoThI padoThI
pecypcsl
Mup acrpoHomMun
[TepBbie npencraBiaeHUs JIOAEH O
1 P Fj 1 bubmmoreka [IOK
Bcenennoii. 3apoxieHue 1 3Tarbl
pa3BUTHUSL ACTPOHOMHUHU.
2 Comueunas cucrema. [maneTsl 3eMHOM 1 bubnnorexa [JOK

T'pYIIIIBI. YHHKaTbHOCTh IIAHETHI 3eMIIS.

[IponcxoxaeHue Ha3BaHUM IJIAHET
3eMHOM rpymnmsl. JIyHa

3 HpaK’EI/IKyM Nel. «HaGmroaenue 3a 1 1 Bbubnuorexa IIOK
Jlynoit, pazamu JIyHBI»

[Tnanersi-rurantol.(IIpoucxoxaenue
Ha3BaHUM IJIAHET-TUTAHTOB.

4 1 bu6nmmorexa [IOK




KomeTsl, MeTeopbl, METEOPUTHI.
EnuHuiel namMepeHus: pacCTOsSsHUMN B
KOCMoOce. 3BE3IbI

[Tpaxktuxym Ne 2. «HaGmronenue
3BE3HOT0 HEOay

Mup O6mnostorun

JKuBble OpraHU3MBbI, UX TPU3HAKH.
Krnerounoe ctpoeHne opraHu3MOB.
CTtpoeHue KIEeTKH.

[Tpaktukym Ne3 «M3ydyenne ctpoeHus
PaCTUTENBHON KIETKU»

bubnuoreka [JOK

OI[HOKJICTO‘-IHI)IG, MHOTI'OKJICTOYHBIC U
KOJIOHHNAJIbHBIC OPIraHU3MbI.

bubnuoreka [JOK

Tkanu. TkaHU pacTeHHUN U KUBOTHBIX.

Cucrema OpraHos.

ITpaktukym Ned «M3ydyeHue cTpoeHus
1BETKOBOTO pacteHus» [Ipaktukym Ne5
«3ydeHne CTpOCHHUs LIBETKAY

Opran. Oprasabsl pacCTeHUH U )KUBOTHBIX.

bubnuorexa [JOK

CnocoOsI muTanus (aBToTpodHOE,
rerepoTpodHOoe).

bu6mmoteka I[IOK

10

[Tepenoc BewecTs B OpraHu3Me, €ro
3HadeHue. [lepeBukeHue BELIECTB B
pacrennn. [Ipaktukym Ne 6 M3zyuenue
MepeaBIKEHUS BOJbl 1 MUHEPATbHbIX
BEIIIECTB B PaCTCHUHU.

bu6nmmorexa [IOK

11

KpoBeHocHas cucrema, ee cTpoeHHe,
¢bynakun. KpoBb 1 ee cocTaBHbIC YacTH
(Tuta3zma, KJIETKU KPOBH).

bu6nunoreka LIOK




12

3HaueHHue JbIXaHH. Twurmer JbIXaHU.

bubnuorexa [JOK

13

OOmeH BerectB. Oco0eHHOCTH 0OMEHa
BEIIIECTB Y pPACTCHUH.
Brienenue y )KUBOTHBIX.

bu6mmoreka [IOK

14

JIBM>KeHHE KaK BaKHEWIas 0COOCHHOCTh
PKUBOTHBIX OPraHU3MOB. 3HAUEHUE
JIBUTaTEIIbHON AKTUBHOCTH.

ITpaktukym Ne7 « M3yuenue
0COOCHHOCTEH pa3BUTHS HACEKOMBIX)

bu6mmoteka [IOK

15

buonornueckoe 3HaU€HUE PA3MHOKEHHUS.
Bunapl pasMHOxkeHuUs .

ITpaxTukym Ne8 «BereratusHoe
pPa3MHOKEHHE KOMHATHOI'O PACTEHUS»
TectupoBanue

Mup ¢pusukn

16

dusnueckue sBiaeHusI. CBI3b
(GU3MKH ¢ IPYTUMH HayKaMH
[Ipaktukym Ne 9 «Habmronenue 3a
o0pa3oBaHHEM TEHU»

bu6mmoreka I1IOK

17

Mexaandeckoe JBIKCHHE.
OTHOCUTENHHOCTD ABHMIKCHHS.
[IpsamonnHEHOE U PaBHOMEPHOE
nBukeHue. CKopocCTb.

[Tpaktukym Ne 10 «Onpenenenue neHbl
JIETICHUST U3MEPUTEITFHBIX TPUOOPOBY»

bu6mmoreka I1IOK

18

WNueprusa. Cuiia TsoKeCTH,
aBHozeicTBytomas cuna. [Ipaktukym Ne

but6mmoreka [JOK




11, 12. «Onpenenenue cpeaHel CKOPOCTH
BYDKEHUS TEIA»

19

Tena u BemecTBa, IUCKPETHOE CTPOCHUE
BemiecTB. CTpOeHHE KUAKUX, TBEPIbIX U
razoo0pa3HbIX TEIl.

[Mpaxtuxym Ne 13 «HaGmronenue
3aBHCUMOCTH BEJTMUMHBI AehopMaIiu oT
BEJTMYUHBI 1e()OPMUPYIOIIEH CUIIBI»

20

MoutHocts. DHeprus. I[IpocTeie
mexanu3mbl. KII/I. [Tpaktukym Ne 14,
«M3ydenne BIUSHUS TEMIIEpaTyphl HA
CKOpoCTh nudPy3un»

21

Bubl sHepruu. 3akoH COXpaHEHUs

sHepruu. Bo3oOHOBIsIEMbIE U

HEBO300HOBIsIEMbIe pecypchl. [IpakTukym

Ne 15 «IIpoBepka ycinoBusl paBHOBECHS
plyara»

22

JBxenue ten CoJTHEUHOU CUCTEMBI.
3aK0H BCEMHUPHOTO TATOTEHUS.
[IpakTukym Ne 16 « Onpenenenue
MOJIFOCOB MarHUTOB C IIOMOIIIBIO
KOMITaca

23

Bunsr TermoobMeHa: uznydeHue,
KOHBEKIIUS, TEeTJIOMPOBOAHOCTD.
[Ipaktuxym Ne 17. «Bnusgnaue miomaau
MMOBEPXHOCTU HAa CKOPOCTh OXJIAKICHUS
JKUJIKOCTH

24

[IpucnocoOnaeHus )KUBOTHBIX K )KU3HU B
XOJIOTHOM U apKOM KIIUMarTe.

TectupoBanue.




Mup XxumMHuH

25

XuMusi — HayKa O IPUPOJIE.
Hay4Hble OTKPBITHS XHMUH,
OKa3aBIUE BIUSHUEC HA PA3BUTHE
Oounosoruu, GU3UKH.

bubnuorexa [JOK

26

[Ipeamer uzyuyenus xumuu. Bemectso.
XuMudeckue siBieHus. YnucTeie BeniecTBa
u cMecH. ['oMoreHHble U reTeporeHHbIe
cmecu. [Ipaktukym Ne 18. Pa3nenenue
CMECH KEJIE3HBIX OMUJIOK U JPEBECHBIX
CTPYXEK CII0COOOM OTCTauBaHUS.

bubnuoreka [JOK

27

Oranel CTaHOBJICHUS HAYKU XUMUHU.
VYyeHple MUpa, BHECIINE CYIIECTBECHHBIN
BKJIaJ] B pa3BUTHE XMMUYECKON HAYKH

bubnnorexa [JOK

28

MeTOI[I)I HAaY4YHOTI'O IMO3HAHMUA.
3MHI/IpI/I‘I€CKI/IC MCTOABI HAYYHOT'O
No3HaHus (HabJIt0IeHNE, SKCIIEPUMEHT,
CpaBHEHUE, U3MEPEHUE, OTTUCAHNE).
IIpaktukym Ne 19. Paznenenue cmecu
MTOBapEHHOM COJIM KBapLIEBOT'O TECKa.

bu6nunoreka [JOK

29

CocraB BemecTB. ATOMHO-
MOJIEKYJIIPHOE yueHue. ATOM.
Monekyna.

ITpaktukym Ne 20. Pasznenenue c
TIOMOIIbI0 MarHUTa CMECH, COCTOSIIEH 13
KOMOYKOB C€pbI U KEJIE3HBIX CTPYIKEK.

bu6mmoreka I1IOK




30

[IpocTeie BemecTBa. AJIIOTPOIHS.
CnoxxHbI€ BEIIECTBA.

[IpakTukym Ne 21. Boinenenue
MMOBApPEHHOM COJIM U3 €€ BOAHOTO
pacTBopa.

bubnuorexa [JOK

31

Krnaccudukanus BemiecTs.
Heopranuueckue Bemiectsa u
OpraHUYECKHUE BEIIECTBA.
IIpaktuxkym Ne 22. [Tonyuenue
JUCTUJUIMPOBAHHON BOJBI U3
BO/JIOITPOBOTHOM.

32

C0XHbIE HEOPraHNYECKUE BEILECTBA:
OKCH/Ibl, KUCJIOTbI, OCHOBaHMSI
(ruapokcusl) U conu. Boxa.

33

Opranunueckue BemiectBa. CBOHCTBa U
MIPUMECHEHHUE OPTAaHIMYECKUX BEIIECTB.

VYrneBoabl, O€NKH, sKUPBI (JIUMTUIBI) U

HYKJICHHOBBIC KHCIIOTHI.

34

BerecTBa BOKpyT Hac: coiib, caxap,
CoJia, CTHPAJIbHBIN TTOPOIIOK, YKCYC,
nekapcTBa. TectupoBaHue

OBIIEE KOJIMYECTBO HACOB
I10 ITPOI'PAMME

34

22










YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /151 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Cusornasos, B. . EcrecTtBo3nanue. 56 kiaccel. Metoaudeckoe mocooue s
yuutens / B. U. CuBornazos, U. I1. Yepenunuenko. — M.: BUHOM.
JlabGoparopus 3Hanui, 2020

Cusornazo B.U., Akynenko B.JI., ['abpycea H.. EctrecTBO3HaHue 5 Kiacc.
VYuebnuk. B 2 4. Yacts 1, 2. — M.:Ilpocsemenue, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

-denepanbHblii roCyJapCTBEHHBIN 00pa30BaTeNIbHbIN CTaHAAPT -
http://standart.edu.ru/

- ®enepanbHbiil moprai «Poccuiickoe oOpazosanuey. - http://www.edu.ru/
- Poccuiickuit 00mieo0pasoBaresbHblil moprai. - hitp://www.school.edu.ru
-Enunoe okHO g0cTyma kK 00pa3oBarebHBIM pecypcam. - http://window.edu.ru
-denepanpHbiil moptan "Poccuiickoe oopazoBanue”

-Enunas xomnexius nudpoBsix 00pa3oBaTeIbHBIX PECYPCOB
-Poccuiickuii COBET OJMMITNAL IIKOJIbHUKOB

-LludpoBbie apXuBbI 1 OUOINOTEKU:

-HammmonanbHas snekTpoHHast OuOIroTeKa

-HaunonanbHast 371eKTpoHHas 1eTcKas OnOIroTeKa

-IIpesunentckas 6udanorexka umenu b.H.Enpriuna

-OnextponHas oubnuorexa PI'b

-bubnuoreka npoexra Becenayka

-Hayunas negarornyeckas anekrponnas 6ubmanorexka PAO

-Mupogas nudposas oudnmuorexa (WDL)

-Europeana collections espomnetickoe KyIbTypHOE HacIEANE
Temarnueckue pecypcehl:

-Pycckoe reorpaduueckoe o61iecTBo

-Seterra I'eorpadguueckue Onmaita Urpsr

JlvcTaHIIMOHHOE 00pa3oBaHuUE:

-Poccuiickast 351eKTpoHHAs IIKojIa

-InternetUrok.ru Bumeoypok# 1o MIKOJBHBIM HpeIMeTaM

-bubunnoTteka snexTpoHHbIIX pecypcoB 1C:Ypok

-I'no6an/lab BupTyanbpHast Hay4dHas J1a00paTopusl IKOJIEHUKOB
-SAunexc.YueOHUK


http://standart.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://window.edu.ru/

-JleroBo.OHnnaiin
-Kypcesl ipoekra [letn u Hayka
-Kypcesl ipoekra Jlekropuym
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