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MNOSICHUTEJBHASA 3AIINCKA
[Iporpamma 10 €CTECTBO3HAHHIO COCTaBJIIEHAa HAa OCHOBE TpEeOOBAHMMA K
pesyabraram ocBoeHus: OOII OOO, npeacraBnennbix B ®I'OC OO0, a Takxke Ha
OCHOBE XapaKTEePUCTUKH IUIAHUPYEMBIX PE3yJbTAaTOB TyXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIHUTAHMUS W COLMAIM3AIMU OOYYaIOIIUXCS, MPEICTABICHHON B
dbenepanbHON paboueld MporpaMme BOCIUTAHUS U MOJJISKUT HEMOCPECTBEHHOMY
OPUMEHEHHIO TPU  peaju3aluu  00s3aTeIbHOW dYacTh  00pa3oBaTeIbHOMN
IporpamMMbl OCHOBHOT'O OOIIIETO 00pa30BaHus.
[IporpamMma mo ecTecTBO3HAHUIO OTpaxkaeT ocHOBHBIE TpeboBaHuss ®I'OC OO0
JUYHOCTHBIM, METAaNpPEeIMETHBIM H TPEAMETHBIM PE3yJbTaTaM  OCBOCHUS
o0pa3oBaTeIbHBIX MTPOTPaAMM.
[Iporpamma 1O €CTECTBO3HAHUIO JAET MPEJCTAaBICHUE O MLeIIX OOydYeHwus,
BOCIIUTAHUS U Pa3BUTHS OOyYaroOUIUXCsl CpeICTBaMH Yy4eOHOTO TIpeIMeTa,
yCTaHaBJIMBAET o00s3aTeIbHOE TNPEIIMETHOE COJEep)KaHHue, IpeaycMaTpuBaeT
pacnpenesieHue ero no Kjiaccam U CTPYKTYPUPOBAHHE €ro IO pasjenam U TeMam
Kypca, JaéT pacrpeesieHne y4eOHbIX 4acoB MO0 TEMAaTUYECKUM pasjiesiaM Kypca U
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOYydYarolIUXCs; ONpeACIsIeT BO3MOXKHOCTH —TpeaMera s
peanu3anui TPeOOBaHWI K pe3ylbTaTaM OCBOCHHS IPOTPAaMMbI OCHOBHOTO
oOmrero oOpa3zoBanus, TpeOOBaHUN K pe3ysibTaTaM 00ydeHUs reorpadumu, a TaKxe
OCHOBHBIX BHJIOB JICATCILHOCTH O0yUJaIOIIUXCS.
OBIIAS XAPAKTEPUCTHKA YUEBHOI'O MPEAMETA
«ECTECTBO3HAHMUME»
«EcrecTBO3HaHME» —  WHTCTPUPOBAHHBIM  KypC, TPU3BaHHBIA  OKa3aTh
COJZIeP KATEIIbHO-ACATEIIPHOCTHYIO TOAIEPKKY OCBOCHHS MPOTpaMM MO Y4eOHBIM
npeameram  «buonorus» wu «l'eorpadus», oOecrneyuTs MPOMEAECBTUUECKYIO
COJIEPKATENIbHYI0O OCHOBY I TMOCJEAYIOIIEr0 CHUCTEMAaTHUYECKOTr0 HW3Y4YEeHUs

npeaMeToB «Xumus» U «@Pusukay. HHTerpauus pa3inyHbIX €CTECTBEHHO-



HAy4YHBIX OoOJacTel 3HaHMSI OCHOBaHA Ha MPEACTABICHUU O €IUHCTBE MPUPOJIBI U
o0rmiemM st

BCEX €CTECTBEHHBIX HAYK METO/E MO3HAHUS.

BbIloNHSAST NpONEAeBTUYECKYI0 pOJb, Kypc «ECTECTBO3HAHUE» COIEPIKUT
UCTEMHbIE 3HaHMs. boybllloe BHUMaHUE B HEM YHENSAETCS MPEEMCTBEHHBI CBS3SIM
MEXIy HayaJbHOM M OCHOBHOW IIKOJOW, MHTErpAllMM 3HAHUM BOKPYT BEIYIIHMX
UJCH, OMPEAENSIONNX CTPYKTYpy Kypca M CHOCOOCTBYIOMUX (HOPMHPOBAHHIO
LEJIOCTHOTO B3TJIsiJa Ha MHUp. B Kypce maroTcsi mepBbie MPEACTABICHUS O TaKUX
MOHATUAX, KaK «Macca», «B3aUMOICHCTBHE», «CHIIa», <«OHEPTUA», «aTOMM,
«MOJIEKYJIa», «XHUMHUYECKUU »3iemeHT». llomydaemble ydalmuMHcCs CBEIEHUS O
BELIECTBaX M MX MPEBPAIICHUSAX MOTYT CIYKUTh NEPBOHAYAJILHOM OCHOBOM st
MOCTENEHHOTO OCO3HAHUS HUIEH O TOM, YTO MaTepust U (OpPMbI €€ IBMKCHHS
BCEr/la B3aUMOCBS3aHbI, YTO OOBEKTHI MPUPOJbI 00Pa3yrOT LIEJIOCTHBIE CUCTEMBI,
OTHOCUTEJIBHO YCTOMYMBBIE, HO B TO K€ BpeMs IWHaMH4uHble. Hapyiienue 3Toi
JUHAMUYECKOM YCTOMYMBOCTHM CHCTEM MOXKET NPHUBECTH K HEKeIaTeIbHbIM
nociencTsusiM. OCO3HaHUE ITOM HIAEU BAaXKHO I ITOHUMAHUS 3KOJOTMYECKHUX
npobnem. MHTerpamusi pas3iMyHbIX E€CTECTBEHHO- HAy4YHBIX OOJacTedl 3HaHUsA
OCHOBaHa Ha NPEJCTaBICHUM O €IUHCTBE MPUPOABI M OO0ImeM I Bcex
€CTECTBEHHBIX HayK MeToje no3Hanus. CoxepkaHUe TaHHOIO Kypca CTPOMTCS Ha
OCHOBE JESTENbHOCTHOIO MOJX0/a. BoBiedeHue ydamuxcss B pa3sHOOOpPa3HYIO
yu4eOHYI0, HCCIIEOBATEIbCKYI0O U TPAKTUYECKYIO JI€ATENbHOCTh  SIBISICTCS
YCIIOBUEM NPUOOPETEHUs MPOUYHBIX 3HAHUW, MPEeoOpa3oBaHUs UX B YOEKACHUS U
YMEHUS, CTAHOBJICHHSI OTBETCTBEHHOCTH KaK YePThI JINYHOCTH.

HEJIX U3YYEHUSA YYEBHOTI'O INIPEJIMETA «kECTECTBO3HAHUE»
N3yyeHnue ectecTBO3HAHMS B 00IeM OOpa30BaHWU HAIPABIECHO HA JOCTUKEHUE
CHEAYIOLINX LIEJEH:

1) mporeneBTHKa OCHOB OMOJIOTHH, XUMUU, (HU3UKH;

2) ¢opMupoBaHHE TMEPBOHAYAIBHOIO MPEJACTABICHUS O METOAaX HayyHOro

IMO3HAHMWA IIPUPOILI, ICJIOCTHOI'O B3IJI144a HA MHP,



3) ¢popmupoBaHue 3IEMEHTAPHBIX YMEHUI, CBA3aHHBIX C BBITOJHEHUEM Y4eOHOTO
71a00paTOPHOTO UCCIICIOBAHMUS;

4) popmupoBaHHEe y yUalllUXCsl YCTOMUMBOTO UHTEpECA K IIPEAMETAM €CTECTBEHHO-
HAYYHOTO LUKJIA (K OMONOTHH, XUMHUHU, (PU3HKE);

5) BOcCnUTaHHE OTBETCTBEHHOTO M OEPEKHOr0 OTHOIIEHUS K OKpYXKaroueH
npupojie, GOpMUPOBAHUE IKOJIOTUYECKOTO MBIIIJICHUS.

MECTO YYEBHOI'O IPEJIMETA «<ECTECTBO3HAHHUE» B YYEBHOM
IVIAHE

OOs3arenpHas 4acTh Y4eOHOro IJlJaHA NPUMEPHONM OCHOBHOM 0Opa3oBaTEIbHOMU
IpOrpaMMbl  OCHOBHOTO OOIIET0 OOpa3oBaHMs TMPEIyCMaTPUBACT H3ydeHHE
npeameToB «buonorusi» u «I'eorpadus» B 5—~6 kiaccax.

CucremaTiueckoe U3ydeHue IPYruxX y4eOHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO

OUKJIa B OCHOBHOM IIKOJI€ HAYMHAETCS MO3XKeE: ¢ 7 Kjaacca — (1)I/I3HKI/I, ¢ 8 kiacca

XUMUH.
B coorBercTBUM C y4eOHBIM IIaHOM Kypcy «EcTecTBO3HaHHE» MpEeAIIeCTBYET
yueOHbIil npeaMeT «OKpYyKaroluil MUpP», BKIIOYAIOIIUNA HEKOTOPBIE 3HAHUS U3
obsactu OMOJIOTUH, (PUBMKU, XUMUH, ACTPOHOMHUH.
VYuebnsiii kypc «EcTecTBO3HaHWE» BBOJIUTCA Ha YPOBHE OCHOBHOTO OOIIEro
o0pa30oBaHUs B Kay€CTBE MHTETPATUBHOIO JIONOJIHEHUS K YYE€OHBIM MpeaMeTam
«buonorusi»y, «l'eorpadus» M Kak TPOINEAEBTUYECKHM KypCc B OTHOUICHUH
y4eOHbIX npeaMeToB «Du3uka» U « XUMH.
[Iporpamma 1o ecTeCTBO3HAHUIO AJi1 5—06 KJIACCOB COCTABJIEHA U3 pacuera 001en
yueOHol Harpy3ku 68 4acoB 3a JjBa roga o0yueHus: 1 yac B Heaento B 5 kinacce u 1
yac B HeJEII0 B 6 Kiacce.
Cucrema OLEHKM JOCTHXKEHHM  OOydYaloIIMXCS  BKJIIOYAET:  BBINOJHEHUE
7a00paTOPHBIX, CaMOCTOSATEIbHBIX M  KOHTPOJNbHBIX pabor. Ilpm sTOM
UCIIOJIb3YETCs TPAAUIIMOHHAs 5 OanbHasi CUCTEMA OLICHUBAHUS:

® OIIEHKa «5» CTaBUTCA 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTHIO 0€3 OIUOO0K U

HEI0YETOB;



e oreHKa «4» craBUTCS 3a Pa0OTy, BBHITOJHEHHYIO TOJHOCTBHIO, HO TpHU
HAJIMYUU B Hell He Oosiee ogHONM TpyOOl W OJHOW HErpyOol OIMOKU U
OJIHOTO HeouéTa, He Oosiee TPEX HETOUETOR,;

® OIlcHKa «3)» CTaBUTCS, €CIM YYEHUK NPABWIBHO BBINOJIHWI HE MeHee 2/3
BCcei paboThl WM JOMYyCTHJ HE Oojee OAHON TpyOOW OIIMOKU H.JIBYX
He04YETOB, He Oosiee OHOM IpyOoi OIMMOKM M OJHOM HerpyOoi OIMOKH,
He Oojee Tpex HerpyObIX oOImMOOK, OJHOW HErpyOoOM OIMMOKH M Tpex
HEJIOUYETOB, NIPU HATUYUU 4- 5 HEIOUYETOB;

® OIICHKa «2» CTaBUTCS, €CIU BBHIMOJHEHO MeHee 2/3 Bcell paboThl; OIEHKA

«I» CTaBUTC:, CCJIM YYCHHUK COBCCM HC BBIIIOJIHWII HU OJHOI'O 3aJlaHUAI.



INJIAHUPYEMBIE ObPA30BATEJIBHBIE PE3YJIBTATHI
JINYHOCTHBIMH pe3yJbTaTaMHu H3yuyeHHsi Kypca «BBeleHHe B eCTeCTBEHHO-
Hay4Hble npeaMeThbl. EcTecTBO3HAHUE) SABJIAIOTCH:

—Ppa3BUTHE TIO3HABATEIBHBIX WMHTEPECOB, HHTEIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH yJarmuxcs;

—opMHUpOBaHKE MOTUBALIMU K U3YUEHHUIO B alibHENIEM (DU3UKU U XUMUY;
—BOCTIUTaHUE  OTBETCTBEHHOTO  OTHONICHWS K  MPUPOJIE,  OCO3HAHUE
HEO0OXOMMOCTH 3aIlUTHI OKPYKAIOLIEH Cpeibl;

—dopMHUpOBaHNE JIMYHOCTHOTO OTHOIICHWS JPYr K JpYyry, K YYUTEINO.
MeTanpeaMeTHbIMH pe3yJIbTaTAMU H3YYeHHsI Kypca sIBJISIOTCS:

—OCBOCHHE TPHUEMOB HCCIEIOBATEIbCKON JEATEIBPHOCTH (COCTaBIICHHE IUIaHa,
UCITI0JIb30BaHUE pHOOPOB, (POPMYIMPOBKA BHIBOAOB H T. 11.);

—dopMupoBaHUe TPUEMOB paboThl ¢ uHMOpMaIMEeH, MpeACTaBICHHOW B
paznuyHoil ¢opme (Talbmuiel, rpaduKH, PUCYHKHM M T. J.), Ha pa3IdYHBIX
HocuTensx (kauru, Marepuer, CD, mepuoanyueckue u3gaHus u T. 11.);

—pa3BUTHE KOMMYHUKATHUBHBIX YMEHUN M OBJIQJICHUE OMBITOM MEXKIUYHOCTHOM
KOMMYHUKaMK (BEACHUE IUCKyCCHH, paboTa B Tpynmax, BBICTYIUICHHE C
COOOIIEHUSIMH U T. 11.).

IIpeaMeTHbIMH pe3yJibTaTaMHM H3y4YeHHsl Kypca «BBeneHue B ecTeCTBEHHO-
Hay4HbIe npeaMeThbl. EcTecTBO3HAHUE) SIBJIAIOTCS:

—OCBOCHHE 0a30BBIX ECTECTBEHHO-HAYYHBIX 3HAHUN, HEOOXOMUMBIX JIS
JTaTbHEHIIETO N3yYCHHSI CHCTEMAaTHIECKIX KYPCOB €CTECTBEHHBIX HAYK;
—hopMHUpPOBaHUE DIIEMEHTAPHBIX HCCIIEA0BATEIIbCKUX YMEHHU;

—TMPUMEHEHUE TIOMYyYEeHHBIX 3HAHUW W YMEHUW Ui PEUIeHUs MPAKTUYECKHUX

3a1ad4.



5 KITIACC
Tema 1. BBeqeHue B ecTeCTBEHHbIE HAYKH

N3yyenue npuponabl 4enoBEeKOM. EcTecTBeHHblE HaykH (acTpOHOMUS, (U3HKA,
XUMUS, Treosiorusi, Qusnyeckass reorpadus, Ouosorus, sKonorusi). OOBEKTHI
M3y4YEeHUs €ECTECTBEHHBbIX HayK. Apucrtorenb, M.B. JIoMOHOCOB — yueHble-
SHIUKIONEAUCTH. CBS3M TPHUPOAHBIX OOBEKTOB APYT C JAPYIOM U C JKUBBIMHU
CYILIECTBAMH.

Bo3HuKHOBEHHE ecTeCTBEHHBIX HayK. Hayunasd kaptuna mupa. HaydHeii meTon.
CrnocoObl/ypoBHM ~ TO3HAHMSI ~ MHpa:  YYBCTBEHHOE  (OMIIMPUYECKOE) U
TEOpeTUYecKoe IMo3HaHue. Bkmaag OparocheHa u ApucToTeNnss B pa3BUTHE
€CTECTBEHHBIX HayK.

A3pik  Hayku (MOHATHS, TEPMHHBI, CHMBOJBI M 3HaKH). MeToAbl HayKH.
OMIOUPUYECKUE METOJbl: HAONIOJIeHHWe, OMNHUCaHUue, HKCIEPUMEHT (OIbIT),
u3Mmepenue. MoaenupoBanue. Crienuanbhble (4acTHble) MeToabl. dakT, runoresa,
teopusi. O00pyAOBaHUE I HAYYHBIX UCCIIEIOBAHUM.

IIpakTnyeckue padoThbI:

[Tpaktukym Ne 1. PazButue cemsn daconu u ropoxa (HaOI01eHUE)

[Tpaktukym Ne 2. Onpenenenue cpeHeil Macchl Teia (U3MEpPEHHE)

[Tpaktukym Ne 3. Onpenenenrie pa3MepoB JUCTOBOW MJIACTUHKU (M3MEpPEHNUE)
[Tpaktukym Ne 4. BinustHue a30THBIX yI0OpEeHUN HA POCT PacTeHUs (IKCIIEPUMEHT)
Tema 2. PazpuTne 3HaHMH JII0eH 0 MUPe

[IpencraBnenuss O TPUPOJE TMEPBOOBITHBIX JIHOJEH. 3aBUCUMOCTh JKU3HU
NEPBOOBITHOTO YeJIOBEKa OT €ro 3HaHuil 00 okpyxkaromieM mupe. IlucbMeHHOCTh
— PEBOJIIOLMOHHOE U300pETEHUE YeTIOBEKA JIJIsl COXpaHeHUsI NHGOPMALIIH.
[TosiBienue xkaneHaaps.

BO3HUKHOBEHHE €CTECTBEHHBIX HAyK. PeIMIMo3HOE W Hay4yHOE ITO3HAHME.
Hayunpiii meroa. Hayusble cnocoObl/ypoBHM TO3HAHHMS MHpa: YYBCTBEHHOE
(aMIupHYecKoe) M TeopeTHueckoe Mo3HaHue. Bxmang Opartocdena, Apxumena,

ApI/ICTOTCJ'IH B Pa3BUTHC CCTCCTBCHHBIX HAYK.



S3bIk Hayku (NOHSATUSI, TEPMHUHBI, CHUMBOJBI M 3HaKh). MeToIbl HayKH.
OMnupudeckrue MeTobl (HaOIIOJIEHUE, U3MEPEHUE, OIMUCAHUE, SKCIEPUMEHT).
MopnenupoBanue. CrnenuanbHble (4acTHbie) MeToAbl. DakT, rumoresa, TEOpHs.
[IpencraBienus o BecenmeHHONW y APEBHUX WHIMMIIEB, ITyMEPOB, TPEKOB. B3rirsiasl
Ha Bcenennyto B pannem CpenneBekoBbe. Cucrema mupa o H. KonepHuky.
Bemukue reorpadguueckne otkpeiTus XIV—XVIl BB., UX mNpeanoceulku u
BIIMSTHUE

Ha pPa3BUTHE €CTECTBEHHBIX HayK. buoreorpaduueckue otkpoitust H.M. BaBuiosa.
[IpencraBienuss noAeld O BO3HUKHOBEHMM 3eMiud. [wumoresa — HaydHOE
npeanosioxenue. I'unoressl o Bo3HukHOBeHnH 3emin (K. broddon, U. Kanr, I1.-
C. Jlammac, JIx. [xuuc, O.FO. Imunr). CoBpeMeHHbIE MPEACTABICHHUS O
BO3HUKHOBEHUH COJHEYHOU CUCTEMBI. 3eMilsi — ruiaHeTa COJTHEYHOU CUCTEMBI.
BryTpeHHee ctpoenue 3eMin: 11po, MaHTH.

3emHas kopa. CXOJCTBO M pa3iaM4he BHYTPEHHEIO CTPOCHMSI IUIAHET- TUTAHTOB U
IJJAHET 36MHOM TPYIIIIBI.

O6omouku 3emun: autochepa, ruapocdepa, atmochepa. XUMUUECKUE DIIEMEHTHI
3emsin. BemectBa B OKpykawomemM Mupe. XUMHYECKHE DJIEMEHTHI. ATOMBI.
Monekyibl.

3emiis mociie cBoero oOpa3oBaHUs: OCOOCHHOCTH €€ TOBEPXHOCTH U aTMOC(hEpH.
["opHbie mopoibl. MuHepabl, mojae3Hble uckonaeMele. I'eonorus. [laneonronorus.
[TaneoHTONOrMYECKHNE CBUIETENBCTBA MOSIBICHUS HAa 3€MJIE JKUBBIX OPraHU3MOB.
Kuzup B gapeBHeiiimem okeanHe. Cyma u armocdepa ApeBHEH 3emilH.
JlutocepHble MIUTH, MX JBHXKEHHE. VI3MEeHEeHHe OuyepTaHuil MaTEepUKOB U
okeaHoB 3emuu. [IpuuuHBI Hauana 3aceleHHs] CYIIM >KUBBIMU OPTraHU3MAaMHU.
OtkpoiTusa A. Berenepa u Y. [lapBuHa.

Penved 3emnu. DakTopbl, MOBIUSABLIME Ha BO3HUKHOBEHHE penbeda 3emilu.
Jlenauku, ux 3HavyeHwe s GopMmupoBaHus penbeda 3emnn. JleTHUKOBBIN
nepuoi. MexieIHUKOBBE.

IIpakTnueckne padoThbi:

[IpakTukym Ne 5. Onpenenenue BpeMeHu cyTok no CoJHiLy.



[TpaxTukym Ne 6. Habmoienue IMHUNA MarHUTHOTO TIOJISL.

[Tpaxtukym Ne 7 BrisiBneHre MPU3HAKOB MUHEPAJIOB W/HIIM TOPHBIX MOPOJ Y MecKa
Tema 3. O0smk 3emuin

3aBHCHMMOCTh BHEIIHETO O00JaMKa 3emiad OT KimMmara. Kimmar. YciaoBwus,
BIUSIOMIME Ha KiaumaT. ATMmocdepHbie ocagkd. OcoOeHHbIe, YHUKAJIbHbBIE
npupoansie 00bekThl 3emin (Huarapckuit Bogomnan, bonbmioit bapsepusiii pud,
Tepputopusi ctpanbl Hupgepnannei, ['mmanaum, baiikan, nHopBexckue (bopbl,
nyctbiHg Caxapa, ckajisl B ['ocy1apcTBEHHOM MPUPOAHOM 3anoBeHUKE «CTONOb)
B KpacHosipckoM kpae, bonbiioit kauboH peku Konopano).

[Inanera 3emnus Kak cpega OOMTaHUS KUBBIX OpraHu3mMoB. OcoOEHHOCTH 3eMiu,
0oOyCNIOBUBIIME XM3Hb Ha IUIAHETE: MOJIOKEHHE 3eMiiu oTHocuTenabHo CouHIa,
BpalllcHhe 3eMJIM BOKPYT CBOeM ocu, armocdepa 3emMiii ¢ O30HOBBIM CIIOEM,
OTPOMHBIE 3aI1AChI KUIKOU BOJIBI, I0YBA.

IIpakTnueckas padora:

[IpakTukym Ne 8. M3mepenue BoicoTel CoNHIIA HAJ TOPU30HTOM U TEMIIEPATYPBI
BO3/lyXa B IIOJI/ICHb

Tema 4. 7Ku3nb Ha 3emuite

JKuBas u HexuBas npupoaa. XMMUUECKUN COCTAB KUBBIX OPraHU3MOB. OCHOBHbIE
OpU3HAKK, OTJIMYAIOIIME XHBOE OT HEXHMBOIO: KJIETOYHOE CTpOEHHE, OOMEH
BEILIECTB, PA3IpPaXUMOCTh, Pa3MHOKEHHUE, POCT, Pa3BUTHE, HACJIEICTBEHHOCTb,
WU3MEHYHMBOCTD, aJaNTalUs K YCIOBHSM KU3HU.

JlonaydHble TpENCTABICHUS O MPOUCXOXKICHUM KU3HHU. llepBbie HaydHbIE
MPENO0JIOAKEHNUS] O BOSHUKHOBEHUU kU3HU Ha 3emiie (D. Pequ, JI. Cnamnunianmy,
JI. Tlactep). IT'mmotreza o BeyHocTH >KM3HM. COBpEMEHHBIE B3IVISALI Ha
BO3HUKHOBeHUE *Ku3HU Ha 3emie (A.W. Onapun, [Ix. XoaeiH).

OBOMIONMUS — 3TO MPOIECC HEOOPaTUMOro HUCTOPHUYECKOIO Pa3BUTHS JKHUBOM
npupoasl. ['maBHbIe ABMKYyIMe cuitbl 3Boftonuu (o Y. [apsuny). PazHooOpaszue
XKUBbIX opraHu3moB. Cucremaruka. Knaccudukanus *KuBbIX OpraHu3moB. Bu.

[{apcTBa xuBoit npuponbl: bakrepun, ['pudsi, Pactenns, )KuBotHble.



CyliecTBeHHbIE  MOpPU3HAKKM  MPEACTaBUTENEd  OCHOBHBIX  LIAPCTB, WX
XapaKTEPUCTHKA, CTPOCHHUE, OCOOCHHOCTH JKU3HEACATEIIPHOCTH, MECTa OOUTaHUS,
UX POJIb B MPUPOJAE U B KU3HM 4YenoBeka. LlapcTtBo PacTeHus: rimaBHBIM MPU3HAK
(cocoOHOCTh K (DOTOCHMHTE3Y), 3HAUE€HHUE pAcTeHUW B mpupojae. boranumka —
Hayka O pacTeHusxX. KpymnHble cUCTEMaTUYeCKuEe TPYIIIbl PACTEHUI: BOJOPOCIH,
MXH, TarnOpOTHUKOOOpa3HbIe, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE (I[BETKOBBIE),
UX OCHOBHBIE MpHU3HAaKW, MHorooOpasue. Jlnmaitnuku. IlapctBo JKuBOTHBIE:
MHOT000pa3ue >KUBOTHBIX, OCOOCHHOCTH HX CTPOCHUS, >KHU3HEIEATEIbHOCTH,
3HAQYCHUE B MPUPOJIC M B JKU3HU YesoBeka. KpyIHble CUCTEMATHYECKUE TPYIIIbI
*uBOTHBIX: [Ipocreiimue, becrno3BoHounble (Kumeunononoctueie, Yepsu,
Mommtocku, Unenucronorue, Mrinokoxue), [losBonounsie (Pp10b1, 3eMHOBOIHBIC,
[Ipecmbikaromuecs, Iltunp, MiekonuTaromue), WX OCHOBHBIE MPHU3HAKH,
MHOTroo0Opasue.

Pa3Butne xu3HM Ha 3emiie: KU3Hb B JPEBHEM OKEaHE;, BBIXOJ PAaCTCHUl U
)KUBOTHBIX Ha CYIy; Jeca KaMEHHOYTOJhHOIO IMEpUOJa; pacIBET JIPEBHUX
MIPECMBIKAIOLIMXCS; ITUIIBI U 3BEPHU MPOILIOTO.

Cpena u mecto obOurtanus. HazeMHO-BO3aylliHasi, BOJHAs M TOYBEHHAs CpPElbl
oOutanusa opranu3moB. OpranuzMenHas cpeaa. [Ipucrnoco0IeHHOCTh OPraHU3MOB
K cpene ooOurtanusa. Ilpupoansie coobmectBa (3Kocuctemsl). CTpykTypa
npupoiHOro coodbmiectBa. PazHooOpasue mpupoHbix coodiiecTB. EcTecTBEHHbIE
MPUPOIHBIE SKOCUCTEMBI. MICKyCCTBEHHBIE COO0IIECTBA (arPOIKOCUCTEMBI).
PacteHuss W S>KUBOTHBIE pa3HBIX MAaTEPUKOB (3HAKOMCTBO C OTIEIbHBIMU
MPEJACTABUTEIISIMU JKUBOM MPUPOJABI KaXJI0ro martepuka). JKu3Hb B MOpSX U
okeanax. Coo011ecTBa MOBEPXHOCTH U TOJIIU BOJIbI, JOHHOE COOOITIECTRO,
COOOIIECTBO KOpAJIJIOBOTO pHuda, rimyObokoBoaHOE co001IecTBO. [IpupoiHbie 30HbI
3eMiu: apKTHYECKHE MyCThIHU, TYH/PA, Tailra, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIC
jeca, TpPaBSAHUCThIE paBHUHBI — CTENM M CaBaHHbI, IYCTbIHW, BIAXXHBIC
TPOMUYECKHE JIeca.

IIpakTnueckne padoThbi:

[Tpaktukym Ne 9. DkcniepuMeHTaIbHOE OOHAPYKEHUE OPTraHMYECKOTO BEIIECTBA.



[Tpaxtukym Ne 10. DkcniepuMeHTaIbHOE OOHAPYKEHUE Kpaxmaia.

[Tpaktukym Ne 11. HabGnronenue u onrcanue 0COOEHHOCTH CTPOSHUST OaKTepuid.
[Ipaktukym Ne 12. HaGmioneHnue u onrcaHue 0COOEHHOCTH CTPOCHHMS TUIECHEBBIX
rpuboB.

[Tpaktukym Ne 13. HabGmronenue u onvcanue 0COOCHHOCTH CTPOEHHUS BOJIOPOCTHU
XJIAMUJOMOHA/IbI

[Tpaktukym Ne 14. HaGmroneHre u onrcaHue BHEITHETO CTPOSHUSI MXa KYKYIIKUH
JIEH.

[Ipaktukym Ne 15. HaOnromeHue W ONMCAaHME  BHEIIHETO  CTPOCHUS
NaroOpOTHUKOOOPA3HBIX.

[Tpaktukym Ne 16. HaOnroneHue v onMcaHue BHEUTHETO CTPOSHMSI IIUIIEK, XBOU U
CEMSIH XBOWHBIX PACTEHUM.

[Mpaktukym Ne 17. HaOmiogenue U omMcaHWe  BHEIIHETO  CTPOEHUS
HOKPBITOCEMEHHOTO (IIBETKOBOT'0) PACTEHMUSI.

[Ipaktukym Ne 18. BpiBieHHE NPHUCIIOCOOJIEHHOCTH OPTraHU3MOB K YCJIOBHUSM
Cpeabl OOMTaHUS.

Tema 5. YestoBexk Ha 3emiie

YenoBek — KUBOM OpraHu3M. MeCTO 4eIOBEKa B CHUCTEME >KMBOU MPUPOIBI.
YenoBedeckre pachl: €BpONEouaHas (eBpa3uiickasi), MOHIOJOUHas (a3uaTCKO-
aMepHKaHCKasi) U dSKBaTopuaibHas (aBcTpasio-HerpouaHas). [IpucrnocoOuTenbHbIi
XapaKTEP PaCOBBIX TPU3HAKOB.

Hayunsbie npencraBiaeHns 0 MPOUCXOKICHUN YeJI0OBEKa. AHTPOIIOJIOTHS.

JlpeBHUE TpeaKku YeIoBEKa: APUONMUTEKH W aBCTPAJONUTEKU. UEIOBEK yMEbIi.
UenoBek mnpsamoxoasmuil. YenoBek pasyMHbI (HeaHaepTalel, KpOMaHbOHEII,
COBPEMEHHBIN YesoBek). UenoBek — OMOCOIMaNIbHOE CYIIECTBO.

6 KJIACC

Tema 1. Mup acTpoHOMUMN

ITepBbeie mpeactaBieHus moAed o BcerneHHON. 3apoKIeHUE W 3Talbl pa3BUTHUA
acTpoHOMMH: JpeBHee BpeMs (Moaenu Bcenennoit Apwuctorens, Iltonemes),

cpendee Bpems (B3risiabl Huxomass Komepuwuka, IManmuneo Tamunes, xopaaHo



bpyHo o crtpoenun BceneHHoil), HOBO€ BpeMsl (COBPEMEHHBIE KOCMUYECKHE
VCCJIEIOBAHMS, BAXKHEWILIME JaThl B OCBOEHUU KOCMOCA).

Conneunas cuctema. [lnmanersl 3emHo¥ rpymnmbl (Mepkypuii, Benepa, 3emis,
Mapc). VYHukanbHOCTh IIaHeThl 3emuis. [IponcxokneHne Ha3BaHUM IUIAHET
36MHOU

rpynnsl. Jlyna. [Tnanetsi-rurants! (FOnurep, Catryps, Ypan u Hentyn).
[IpoucxoxieHne Ha3BaHUM IUIAHET-TUTaHTOB. Acteponibl COIIHEYHON CHCTEMBI.
Komersr: Buasl, crpoeHue. Mereopbl. Mereoputsl. EnMHHALBI  HU3MEpEeHUS
PACCTOSIHUM B KOCMOCE. 3B€3/bl — TMI'AHTCKHE PACKAJIEHHBIE IIAPHI, U3ITy4arOLINe
cBeT. Tunel 3Be31 (KapyiMku, ruranTel U cBepxrurantbl). Comnnie. Co3Be3aus.
["anakTuku.

[IpakTrueckue padOTHI:

[Tpaktuxkym Ne 1. HabGmronenue 3Be3qHOTO Heba.

[Tpaktuxkym Ne 2. HabGmtonenue 3a Jlynoi, dazamu JIyHsI.

Tema 2. Mup OuoJioruu

buonoruss — Hayka o xu3HU. CoBpeMeHHas OHOJIOTUS — CHUCTEMa HayK.
3HaueHne OMOJIOTMYECKUX 3HAHUM.

JKuBble opraHu3Mel, X npusHaku. Knerouynoe crpoeHune opranuzMoB. CTpoeHue
KJIeTkH. OHOKJIETOYHBIE, MHOTOKJIETOYHBIE U KOJJIOHHAJIBHBIE OPTaHU3MBbl. TKaHU.
Tkanu pactenuii n xuBOTHBIX. Opran. OpraHbl paCTEHUN U KUBOTHBIX. CucTeMa
opranoB. CHUCTEMbI OpraHOB XKUBOTHbIX. JKMBOW OpraHu3M — 3T0 OMoJIoTHYecKas
CUCTEMA.

CymHocte  moHATHs — «mnuTtanue».  CnocoObl  muTaHus  (aBTOTpodHOE,
rereporpodHoe). OCOOEHHOCTH MUTAHUS PACTUTEIBLHOIO opraHm3Ma. IlouBeHHOE
nutanue. Boznymuoe nutanue (porocunres). OCOOEHHOCTH MUTAHUS KUBOTHBIX.
PazHooOpa3ue >KMBOTHBIX MO THUIY NUTaHHUsS (PacTUTEIbHOSIHBIC, XUITHHUKH,
napa3uthl). [lumeBapenne u ero 3HadeHue. (OCOOCHHOCTH  CTPOCHUS
MUIIEBAPUTENBHBIX CUCTEM KMBOTHBIX.

[lepeHoc BeliecTB B OpraHu3Me, €ro 3HaudeHue. llepenBukeHHE BELIECTB B

pactenun. OCOOEHHOCTH CTPOCHHS OPTaHOB PACTCHUH, 00ECIIEUNBAOIINX TPOIIECC



nepeHoca BemecTB. Ilepememienue BEHmIECTB B KIETKaX pPacTeHUM U
OJTHOKJIETOYHBIX

KUBOTHBIX. OCOOEHHOCTH TEpPEeHOCa BEIIECTB B OpPraHU3MaX MHOTOKJIETOYHBIX
XKUBOTHBIX. KpoBeHOCHas cuctema, ee ctpoenue, pyHkiuu. KpoBs u ee cocTaBHbIE
yacTy (T1a3Ma, KJIETKH KPOBH).

3HayeHue AbixaHus. Ponp Kuciiopona B MPOLIECCE PACIICIUICHHUS OPraHUYECKUX
BEIIECTB U OCBOOOXKIEHUS 3Hepruu. Tumbl apixanud. Jlpixanue pacteHuil. Poisb
YCTBUIl M YEYEBHYEK B IMPOLECCE MAbIXaHWUS pacTeHUW. JIpIXaHHWE IKUBOTHBIX.
OpraHsbl JbIXaHUs )KUBOTHBIX OPraHU3MOB.

OOmen BeniecTB. OcOOEHHOCTH OOMEHa BEUIECTB y pacTeHui. Poib BbleeHUs B
IIPOLIECCE KUBHEACATEIbHOCTH OPraHU3MOB. Briiesienue y )KuBOTHBIX. Bolaenenue
y pacteHuid. OCHOBHBIE BBIICTUTEIbHBIE CUCTEMBI Y dKUBOTHBIX.

3HaYeHUE OMOPHBIX CUCTEM B KWU3HU OpraHn3MoB. ONIOPHBIE CUCTEMBI PACTEHUM.
OrnopHbI€ CUCTEMBI )KUBOTHBIX.

JIBrokeHMEe Kak BaKHEWIIass OCOOEHHOCTh >KUBOTHBIX OpPTraHU3MOB. 3HAUYEHUE
JIBUTATEILHOW aKTUBHOCTH. MexaHu3Mbl, 00€CIeUMBAIONINE JBUKEHUE >KHBBIX
OpraHu3moB. JIBurarenbHble peakuuu pacTeHuid. CBs3b KU3HEAECATEIbHOCTH
OpraHu3Ma C OKPYKAroWIeh cpelion. Peryisiuuss mponeccoB »KU3HEACATEIbHOCTH
opraHu3MoB. PazgpaxkumocTs. ODHIOKpUHHAs cuctema. JKene3pl BHYTPEHHEHN
cekpeuuu. HepBHasa cucrtema, ocobeHHOoCcTH cTpoeHusi. Peduekc. Ponbs HepBHOM
CUCTEMBl B PETYJSILIMM IIPOLECCOB >KU3HEAECATEILHOCTH. POCTOBBIE BellecTBa
pPaCcTCHUM.

buosornueckoe 3HaueHHME pa3sMHOXKEHUA. Buabl pasMHOXkeHus. becronoe
pasMHOXeHue pacteHuil. [losoBoe pasmHOXkeHue pacteHuil. Pa3mHokeHue
pacteHuii cemeHamu. [[BeTOK Kak opraH moJIOBOro pa3mMHOkeHusa. CouBerwus.
Omnsutenue. [[BoiiHoe ormmomoTBopeHue. OOpa3oBaHue IJIOM0B U ceMsiH. PocT u
pasBuTHe pacTteHuil. MHauBuayanpHOE pasBuTHE. PacnpocTpaHEHHE IUIOJIOB U
ceMsaH. COCTOAHME TIOKOSl, €ro 3HAa4eHUWE B JKU3HU PACTECHUU. Y CIOBUS
MpOpaCTaHUs

ceMsH. [Iutanue u pocT NpOPOCTKOB.



[TonoBoe pa3mHOXkeHHE OpraHu3mMoB. OCOOEHHOCTH TMOJIOBOTO Pa3MHOKEHUS
KABOTHBIX. Opranbl  MOJOBOTO  Pa3MHOMKEHUS. [lonoBeie  KIIETKH.
OnnoaoTBOpEHHUE.

Oco0eHHOCTH pa3BUTHS JKUBOTHBIX OPTaHW3MOB. PazBuTtue 3apoibiiia.
[TocTomOpuoHanbHOE pa3BUTHE KUBOTHBIX. [IpsMoe M HempsiMoe pa3BUTHE.
CymHOCTh TOHATHH «cUCTEMay, «Ouonorudeckas cuctemay. OpraHu3Mm Kak
CIIOXHasi OMOJIOTMYECKasl cHcTeMa. B3anMOCBsS3b KIIETOK, TKAaHEH M OpPraHoOB B
OpraHu3Max.

IIpakTnyeckue padoThbI:

[IpakTukym Ne 3. M3ydyeHue cTpoeHust paCTUTEIIBHON KIETKH.

[Ipaktukym Ne 4. I3yueHune cTpOECHHs LIBETKOBOTO PACTEHHUS.

[Ipaktukym Ne 5. M3yuyeHne nepeaBvKEHUs BOAbI U MHUHEPAIbHBIX BEIIECTB B
pacTeHuu.

[Tpaktukym Ne 6. BereratuBHOE pa3MHOXEHUE KOMHATHOTO PACTEHHUSI.

[IpakTukym Ne 7. M3yyeHnue cTtpoeHus LBETKA.

[Tpaktukym Ne 8. M3yuenrne 0cCOOEHHOCTEMN pa3BUTHSI HACEKOMBIX.

Tema 3. Mup puzuku

®duzuka — Hayka o mpupoae. Dusnueckue spieHus. Biusaue ¢usuku Ha
pa3BUTHE HAYKH U TeXHUKU. CBsI3b (UBUKU C IPYTUMH HAYKAMH.

duznyeckoe Teno, (Pu3MUecKoe sBiIeHUE, (u3Mueckas BenuuuHa. M3mepeHue
¢uznyeckux BenWyMH. MaremaTuueckue NeHCTBUS ¢ (U3MYECKUMHU BEITMYUHAMMU.
JIBM>KEHME KaK €CTECTBEHHOE CBOMCTBO TeJl. MEXaHUUECKOE NBUKEHHUE.
OTHOCUTENBHOCTD ABWXKEHHUS. [IOHATHS M BENWYMHBI, CIIyKAllue IS ONHCAHUS
MEXaHWYECKOTO  JBM)KCHUS, 3HAKOBO-CUMBOJMYECKOE UX IPEACTABICHHUE.
[IpssmonuHeliHOE U paBHOMEpHOE ABHMKEHHE. CKOpOCTh. [IpnunHa nBMKEHHUS TelL.
Nuepumsi. Cuna kak Mepa  B3aumojenctBus Ten. Cuia  TSKECTH,
PaBHOJEHUCTBYIOIIAs CHJIA.

Cuiibl B IPHUPOAE M B TEXHUKE. 3HAKOBO-CUMBOJIMYECKOE MPEACTABIECHUE CHIL

Hedopmarms.



Tena u BewecTBa, TUCKPETHOE CTpoeHUE BemecTB. CTpOCHHE KUAKUX, TBEPABIX U
ra3oo0pa3sbix Tei. Mcnonb3oBanne GU3NUECKUX CBOMCTB TN YEIOBEKOM.

Pabora, Mmexanunueckas padora. MomuocTs. DHeprus. [IpocTbie MEXaHU3MBI.
KIIJI. Mcnonp30BaHre MPOCTBIX MEXAaHU3MOB YEJIOBEKOM. Buibl 3Hepruu. 3akoH
COXpaHEHUsI »HHEepruu. VICTOUHMKM DHEPrUH, HCIOJIB3YEMBIE YEIOBEKOM.
BozoOHOBnsieMble ¥ HEBO300HOBIsiEeMble pecypcbl. llpeBpalieHus sHepruu u3
OJIHOTO BUJA B JIPYTOM.

JBrkenue ten COJIHEYHOUM CUCTEMBI. 3aKOH BCEMUPHOTO TATOTCHUS.

MarunutHsle B3aumoieicTBus. Pu3ndeckue siBJieHus B atMocdepe.

ObecrieueHne TEIOBOro OajlaHca KUBBIX CyIIecTB. Bujbl TemioooMeHa:
U3IyYeHUE, KOHBEKIUS, TEIJIONPOBOAHOCTh. IIpucrnocoOneHust >XKUBOTHBIX K
KU3HU

B XOJIOJTHOM U KapKOM KJIMMAaTe. 3aKOHbI MEXAHUKH B KU3HH KUBOTHBIX.
IIpakTnueckne padoThbI:

[Tpaktukym Ne 9. HabGmroneHue 3a 00pa3oBaHUEM TEHHU.

[Tpaktukym Ne 10. Onpenenenue 1eHbl A€ICHUS U3MEPUTEIbHBIX PUOOPOB.
[Ipaktukym Ne 11, 12. Onpenenenune cpeaHeil CKOPOCTH ABUKEHHUS TEIIA.
[Mpaktukym Ne 13. HalGnrogeHue 3aBUCHMOCTH BEJIMYMHBI Jedopmaiuu  OT
BEJIMYMHBI 1e(hOPMUPYIOIIEH CUITBI.

[Tpaktukym Ne 14. M3ydyeHue BAUSHUSA TEMIIEpaTypbl HA CKOPOCTh AU dy3un
[Tpaktukym Ne 15. TIpoBepka yciioBUsi paBHOBECHS pbluara

[IpakTukym Ne 16. OnpeneneHre NoJr0COB MArHUTOB € MIOMOLIBIO KOMITACA.
[Ipaktukym Ne 17. BiusHue mionjaay MOBEPXHOCTH HA CKOPOCTh OXJAXACHUS
KUJKOCTH.

Tema 4. Mup xumumn

Xumuss — Hayka o npupone. Haydnple OTKpBITHS XMMHUH, OKa3aBIIME BIUSIHUE HA
pa3Butue Ouonoruu, ¢Gu3MKU. BiusHHEe NOCTIKEHWH XUMHYECKOW HayKd Ha
pa3BUTHE TEXHUUYECKOTO MTPOTPECCa YETOBEYECTBA.

IIpenmer n3ydenus xumuu. BemectBo. XuMnueckue sABieHUsA. YUCTbIE BEIIECTBA

U cMecu. [ oMoreHHbie u IreTCPpOrcHHLBIC CMCCH.



CriocoObl pazfeneHuss TOMOTEHHBIX CMecel (BbIMapuWBaHHWE W KpPUCTAJLTU3ALuA,
TUCTWLISANUS, Tieperonka). CrnocoObl  pasliefieHusT TeTEPOreHHbIX CMecei
(orcranBanue, puIbTPOBaHUE, JCHCTBHE MArHUTOM ).

OTanbl CTAaHOBJIEHUS HAYKHM XUMHUU. YUEHBIE MHUpPA, BHECIIHUE CYIIECTBEHHBIN
BKJIaJ B pa3BuTue xumudeckoir Hayku (P. boiinb, A. JlaByasse, M.B. JlomoHOCOB,
TIx. Jansron, XK. Ipycr, A. ABoraapo, 1. Bepuennyc, JL.U. Mennenees, A.M.
BytnepoB). OTiiune Hay4HbIX 3HAHUN OT HEHAY4YHBIX CBEICHUM.

MeTtonpl HAay4yHOrO TMO3HAHUSA. OMIMUPHYECKUE METOJbl HAYYHOI'O ITO3HAHUS

(HaOmrosieHre, SKCIEPUMEHT, CPaBHEHUE, U3MEPEHUE, ONMUCAHUE). DKCIEPUMEHT

OCHOBHOI METOJI XUMHUYECKON HayKu. MoieaupoBaHue.

CocraB  BemiecTB.  ATOMHO-MOJEKYJISpHOE  ydyeHue. Atom.  Morekyia.
XUMUYECKUN 3JIEMEHT. 3HAKOBO-CUMBOJMYECKOE OOO3HAU€HHWE U Ha3BaHUs
XUMHYECKUX JIEMEHTOB. llepuoanyeckas cucreMa XUMHYECKUX 3j1eMeHTOB J[.U.
Mewnneneena.

[Tpocteie  BemectBa.  Auorponusa. CrokHble — BellecTBa  (XMMHUYECKUE
coeiMHeHus). XuMuueckass ¢Gopmysia — 3HAKOBO- CHUMBOJIMUECKOE OTpaXKEHUE
KAUEeCTBEHHOIO M KOJIMYECTBEHHOI'O COCTaBa BewlecTBa. Ha3BaHus BelIecTB:
HAy4YHbIE U TPUBHAJIbHBIE.

Knaccudukanus Bemects. Heopranmueckue BeecTsa 1 OpraHMuecKue BEIecTBa.
Heoprannueckue BellecTBa: NPOCTbIE M CIOXKHBIE. [IpocThie HeopraHu4eckue
BEILECTBA: MeTaJuIbl U HeMeTauibl. Cocta, (OpMYIIbl, IPUMEPbI HEOPTaHUYECKHUX
BelecTB. ATMocdepa: cocTtaB, CBOMCTBA M (PYHKIUHU. 3amura aTMoc(epbl OT
3arpsiz3HeHHs1. CI10KHbIE HEOPraHUYECKUE BEIIECTBA: OKCH/IbI, KUCIOTHI, OCHOBaHUS
(rugpokcuabl) v conu. Bona.

Oprannueckue BemecTBa. CBOWCTBA M NPUMEHEHUE OPraHUYECKHUX BEIIECTB.
VYrneBoabl, O€NKH, KUPBI (JIUIUABI) U HYKJICMHOBBIE KHCIOTHI, UX 3HAYEHUE IS
yeyioBeka. BemiecTBa BOKpYr Hac: COJib, caxap, COJla, CTHPAJIbHBIM IMOPOIIOK,
YKCYC,

JIeKapCTBa.



IIpakTH4yeckue padoThbi:

[TpakTukym Ne 18. Pa3zneneHrie cMecH KEJNE3HbIX OMUJIOK U JAPEBECHBIX CTPYKEK
CIIOCOOOM OTCTaMBaHUS.

[IpakTukym Ne 19. Paznenenne cmecu nOBapeHHON COIM KBapLEBOTO MECKA.
[Ipaktukym Ne 20. Pa3nmeneHne C MOMOIIBKD MarHWTa CMECH, COCTOSIIEH M3
KOMOYKOB CEPBI U KEJE3HBIX CTPYKEK.

[Tpaktukym Ne 21. Beienenue noBapeHHOM COJIA U3 €€ BOJHOTO PacTBOpaA.

[Tpaktukym Ne 22. [TonyueHue IUCTUIUTMPOBAHHOMN BOJIBI U3 BOJOMPOBOJIHOM.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM Kouan4ecTBo JJIeKTPOHHbIE

n/n MPOrpaMMbl 4acoB (uudpossbie)

oOpa3oBaTe/ibHbIE
pecypchbl

1 BBeneHue B €eCTECTBEHHbBIEC HAYKH 3 but6mmoreka [IOK

2 Tema 1. Tena u BemecTsa 15 bubnunoreka LIOK

3 Tema 2. BzaumopeicTre eI 9 bubnunorexa LIOK

4 Tema 3. ®u3udeckue 1 XUMHICCKHIE 7 bubnunoreka LIOK
siBieHust. (MexaHW4eCcKUe U TeIIOBbIC
SIBJICHHSI )

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME

6 KIIACC

Ne HaunmeHnoBaHMe pa3je/ioB U TeM KoimmuecTBo DJIeKTPOHHbIE

n/n MpPOrpamMmmbl 4acoB (undposbie)

o0pa3oBaTte/ibHbIE
pecypchbl

1 Tema 3. dusnvecKre U XUMHUUECKUE 7 bu6mmoreka IIOK
sABIeHUs. (DIeKTpOMarHuTHBIE
SIBJICHUST)

2 Tema 3. ®usnuecKre ¥ XUMUICCKHE 6 bubmuorexa [IOK
siByieHusl. (CBETOBBIC SIBJICHWS)

3 Tema 3. dusnuecKre U XUMHYECKUE 7 bubmuorexa [JOK
saBJIeHUs. (XUMHYECKHE SBICHUS)

4 Tema 4. Yenosek 1 npupoza (3ems — 3 bubnuotexa [JOK
ruranera COITHEYHOU CHCTEMBI)

5 Tema 5. 3emist — MecTO OOMTaHHUS 2 bubmorexa [JOK
YeJI0BeKa

6 Tema 6. UenoBeK IOMONHACT MPUPOILY 6 but6mmoreka [IOK

7 Tema 7. B3anMOCBs3b YelIOBEKA U 1 bubmorexa [IOK
HPHPOJIBI

8 IToAroTOBKa K HTOrOBOM KOHTPOJIBHOM 2 but6mmoreka [IOK
pabore. MTorosas KOHTpoJibHas padoTa

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YueOHUKH:

1. «EcTecTBo3Hanue. BBeeHune B ectecTBeHHbIE HAYKH. 5 Kiacc. YueOHuk. ®I'OC»,
aBtopsl: [InemakoB A. A., Benenckuii 3. JI.. U3naTensctBo «Pycckoe ci1oBO», o U3TaHUS:
2024,

2. «EcTecTBo3HaHue. BBeieHne B ecTeCTBEeHHO-HAY4YHbIe npeaMeThl. S kiacc. PI'OC.
Yueonuk», aBropsl: [nemakoB A. A., Conun H. .. U3natenscTBo «JIpodar, roa uzmanus:

2025.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/33/5/
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