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HNOSACHUTEJIBHASA 3AIIMCKA
HopmaTuBHAasi 0CHOBa
» 3 «O6 obpaszosarun B Poccuiickoit ®eaepanmn» ot 29. 12.2012 Ne 273- ®3 (nocnenusis penakuus);

* deepanbHOTO TOCYAAPCTBEHHOTO CTAHAAPTa OCHOBHOrO 0011ero obpa3oBaHus (Y TBEPKAEH MPHKA30M
MunucTepeTsa o6pasosanus U Hayku Poccuitckoit @enepaunu ot «17» nexabps 2010 r. Ne 1897);

* [IpumMepHOii 0CHOBHOM 00pa30BaTE/IbHON POrpaMMbl OCHOBHOr0 001mero obpaszoeanus (onobpena

pelieHneM (eaepanbHoro yuedbHo-mMeToauyueckoro ooreaunenus no obuiemy obpasosanuio (mpoTokoa or 28
uroHs 2016 r. Ne2/16-3);

+ Paboueii nporpammsi, IPEACTABICHHON B KHUIe «BCEPOCCHHCKAs ONHMMIMAAA IUKOJBHHKOB 110 XMMHHU B
2006 roxy» (B.B.Jlynun, O.B.Apxanrensckas, M. A Twnaskos; M.: AIIK u ITITPO, 2006);

OG60oCHOBAHHOCTH M HE0OXOAMMOCTH Pa3paboTKH H BHEAPEHHSA NPOrPaMMbl B 00pa3oBaTe/ibHbIH
npouece

ITporpamma xypca BHeYpPOUHO#H aedarensHOCTH «EcTecTBO3HAHHE) pa3paboTana g OpraHu3aimii,
PeaTU3YIONHMX MPOTPAMMBI OCHOBHOTO 00111ero o6pasosanus.

ConeprkaHue MpOrpaMMbl HAMTPABIICHO HA JIOCTIDKCHHE PE3y/IbTATOB OCBOEHMS OCHOBHOH 00pa30oBaTe/IbHOM
MPOrpaMMBsl OCHOBHOTO 001mero o6pa3sosannd B yacTi TpeOoBaHHMiA, 3aiaHHbIX (eaepaibHbIM
roCy/IapCTBEHHBIM 00pa30BaTelIbHbIM CTAHAAPTOM OCHOBHOTO 001ero o0pa3oBaHus K IpeaMeTam
€CTECTBEHHO- HAYIHOro HuKaa. Pabouas nporpamMma paspaborana Ha OcHOBe:

Coaepxanue nporpaMMsl KMEET OCOOEHHOCTH,

OﬁYCJlOBJ]eHH'b]e, BO-TIEPBHIX, 3ala4aMH Pa3BUTHA, oﬁyqemm H BOCIIMUTAHHA YYALIHUXCS, 3aJaHHBIMH
COUHAJIBHBIMH T'pGGOBaHHﬂ'MH K YPOBHK) Pa3BUTHA UX THYHOCTHBIX H [MO3HABATE/IbHBIX KAYECTB; BO- BTOPLIX,

NPEAMETHBIM CONEPIKAHKEM OCHOBHOTO 00IICro 0Opa30BaHus; B-TPETbHX, ICHXOJIOTHYECKHMH BO3PACTHBIMH
0CODEHHOCTAMH 00Y4aeMBbIX.

Conepxanue nporpaMMsl Kypca BHEYPO4YHO# AeaTenbHocTH «EcTecTBo3HaHUE» HECeT B cede 6onbuioi
BOCMHMTATENbHBIA noTeHman. BocnuTeiBaromas QyHKuus Kypca 3akiio4aeTcs B OPMUPOBAHIH Y
obydaromuxcsa noTpebHOCTH NO3HAHUS OKPYKAIOLIET0 MUPA M CBOMX CBA3€H ¢ HUM: IKOJIOTHYECKH
00OCHOBaHHBIX MOTPEOHOCTEH, HHTEPECOB, HOPM M IPABUIL

«ECTeCTBO3HAHHE)» — HHTETPUPOBAHHBIN KYpPC, NPH3BAHHbIN 0Ka3aTh COACPKATE/ILHO-AEATEILHOCTHYIO
HOJICPKKY OCBOCHHUS IPOrpamMM 1o yueOHbiM npeameram «buonorns» n «'eorpadusy», o6ecnents
NPONEAEBTHYECKYIO COJIEPIKATENBHYIO OCHOBY JUIA MOC/ICAYIOLIEIO CHCTEMATHYECKOIO U3YUEHHS NMPEIMETOB
«Xumua» n «Pusukay». MHTErpauus pasM4HbIX €CTECTBEHHO-HAYYHBIX 00/1acTell 3HaHkS OCHOBAHA Ha
MPE/ICTABIICHAH O EAMHCTBE NPHPOBI H OOLIEM /1151 BCEX ECTECTBEHHBIX HAYK METOJIE MO3HAHMS.

Ienn u 3apa4n Kypca

B cBsi3M € 3TMM M3Y4EHHE KypCca BHEYPOUHOI AeSTeLHOCTH «ECTECTBO3HAHKE» B OCHOBHOI IIKOJIE
HANpaBJI€HO HA NOCTUKEHHE CHAEAYIOMNX TENeH:

— NPONEAEBTHKA OCHOB OHUONOTHH, XUMIH, PU3MKH;



— (hopMHEpOBAHHE NIEPBOHAYATILHOTO MPEICTABNEHHS O METOJAX HAYYHOTO TIO3HAHMS IPUPOIE, IIENOCTHOrO
B3IJI/1a HA MUD;

— dopMHPOBAHKE IEMEHTAPHBIX YMEHHH, CBA32HHBIX C BBIIOTHECHHEM yaeOHOro 1abopaTopHoro
MCCNEIOBRAHNS;

—— (OpPMHPOBAHHE Y YUAIIMXCS YCTOHUMBOrO MHTEPECA K MPEAMETaM ECTECTBEHHO-HAYTHOTO LIHKIIA (x
Ouonoruu, xuMuu, pusuke);

BOCITHTAHNE OTBETCTBEHHOIO H GEPEKHOr0 OTHOMUICHHS K OKpYKaromieH npupose, popmrapopanue
IKOJTIOTHYECKOrO MBILLUICHHS.

O6s3aTenpHas 4acTh Y4eOHOro MIIaHa MPUMEPHOI OCHOBHO# 00pa30BaTENbHON NPOrpaMMbl OCHOBHOTO
o61iero o6pa3oBaHus NPeLyCMaTPUBACT U3YYEHHE MPeAMETOB «BHONOTHS U

«eorpadum» B 5—6 knaccax. CHCTEMATHICCKOE H3YICHHE APYTUX YICOHBIX NPEAMETOB ECTECTBEHHO-
HAYYHOrO IMKJA B OCHOBHOII IIKONE HAYHHACTCS MO3Ke: ¢ 7 knacca — (pusnky, ¢ 8 kracca — XAMUM.

B COOTBETCTBHH C yueOHBIM [1JIaHOM KypCy
«EcTecTBO3HAHUE»  [IPEALIECTBYET yueOHbIH peamMeT

«Oxpy)kaomuii MUP», BKIIOUYAIOIHMHA HEKOTOPHIC 3HAHWA U3 obnactu Ononorum, GU3HKH, XUMHH,
ACTPOHOMMH.

Kypc BHEypounoii nestesHocTh «ECTeCcTBO3HAHNE) BEOXMTCS HA YPOBHE OCHOBHOIO 001mero 00pasoBanus
B KAYECTBE HHTErPATHBHOTO IOTONHEHHS K yaeOHbIM npeameraM «buosoruay, «I'eorpadus» 1 kak
MpOIeeBTHIECKHil KyPC B OTHOIIEHHH Y4eOHBIX NPEAMETOB

«Puszukay 1 «XUMHAA».

IIporpaMma no ¢CTCCTBO3HAHMIO Uisi 7-8 KJIACCOB COCTaBcHA U3 pacyera o0uieii yuebuoi Harpysku 70
Oranunrensnas 0cofeHHOCTL Kypea
BeinosHsa ~— OpONeAeBTHYECKYH) POJib, KYpPC

«ECTECTBO3HAHUE) COACPKUT CUCTEMHbIC 3HAHMA. BONbIIOE BHUMAHUE B HEM YAC/IACTCS IPCCMCTBECHHbIM
CBSI3SIM MEX/y Ha4albHOH MW OCHOBHOH IIKOJNOW, HHTErpalHd 3HAHWH BOKPYr

BEYIUMX MEH, ONPEAEIAIOIMMX CTPYKTYPY Kypca H CIIocoOCTBYOMMUX (hOPMUPOBAHHUIO LEIOCTHOTO B3I
ua Mup. B kypce maioTcs nepBbie MNPEACTABICHHS O TAKMX TMOHATHAX, KaK

«Macca», «B3AMMOIEHCTBHE», «CHIA», («QHEPTHA», «@TOM»,

«MOJIEKYTIA, «XUMIYECKHii sneMenT». [ToyyaeMele y9auiMMHCs CBSIACHHS O BEILIECTBAX W MX
NPEBPALICHUSX MOTYT CIYKHTH MEPBOHAYAIBHON OCHOBOM I OCTCICHHOI'O OCO3HAHUA HICH O TOM, HTO
MaTepus 1 (HOpMBI € IBHKCHHS BCCI/IA B3ANMOCBA3aHbL, 4TO 0OBEKTHI IPHPO/Ib 00PA3YIOT LEIOCTHBIC
CHCTEMBI, OTHOCHTEJILHO YCTOMUYMBEIC, HO B TO XK€ Bpema aunamuunbie. Hapymenue 9Toll JuHaMHIECKOH
YCTOHYHBOCTH CHCTEM MOXKET IPHBECTH K HEXE/IATEIbHBIM MOC/eNCTBAAM. OCO3HAHNME 3TOM U/CH BAXKHO
1718 IOHUMAHHUS 3KONOrHyeckux mpodiem. MHTErpanns pa3IuyHbIX €CTECTBEHHO-HAYYHBIX 001acTel 3HAHMS
OCHOBaHA Ha NPEACTABICHAN O €IHHCTBE NMPHPOBI H 001IEM /UId BCEX ECTECTBEHHBIX HAYK METO/IC



no3uanmst. CoiepKaHne JTAHHOTO Kypca CTPOUTCS Ha OCHOBE NGATENbHOCTHOIO MOAXO0LA. Bosieuenue
yUaIIEXCs B pa3sHoo6pasHyto yuebHyI0, MCCIEN0BATENLCKYIO H NPAKTHYECKYIO ACATEILHOCT, ABIACTCA
yCTIOBHEM TIPHOOPETEHMS IPOYHBIX 3HAHMHA, IPe0OPasoBaHus HX B YORK/ICHAS M YMEHUA, CTAHOBICHHS
OTBETCTBEHHOCTH KaK YCpPThI IHYHOCTH.

ILUIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA OBYYAIOIIUMUCSH KYPCA BHEYPOYHOW
JNEATEJBHOCTH «kECTECTBO3HAHUE»

Ocsoenue yueGHOro kypca «EcTecTBO3HAHHE» B OCHOBHOH 1KOJIC HANPABIEHO HA JOCTHKCHHE
00y4aroLMMACS THIHOCTHBIX, MPEAMETHbIX H METATPEMETHBIX PE3Y/ITATOB OCBOSHHA OCHOBHOI
00pa3oBaTeNIbHOM IPOTPAMMBIL.

JIHYHOCTHBIMH Pe3y/ibTATAMHE H3YYCHHUA Kypca
«EcTecTBO3HAHHEY ABIIAIOTCA:
— pa3BUTHE  TO3HABATEJIBHbIX AHTEPECOB,
MHTEJUIEKTYANBHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH yuammxcs;
— ¢popMupoOBaHKE MOTHBALMH K H3YUCHUIO B JaNbHEHIIEM OHONOTHH, XHMHH, (hU3MKH, aCTPOHOMHUH

— BOCHHMTAHHE OTBETCTBEHHOTO OTHOIIEHHMS K IPHPO/IE, OCO3HAHHE HEOOXOAMMOCTH 3aIl[MThI OKPYKAIOLIEH
Cperbl;

— (hopMHpOBaHHE THYHOCTHOTO OTHOMIEHUS IPYT K APYTY, K YUHTENIO.
MeTanpeaMeTHbIMH PE3YALTATAMHA U3yUSHUA Kypca SBIISKOTCSH:

— OCBOEHHE IPHEMOB HCCIIEA0BATENBCKOM JESTENFHOCTH (COCTARNSHHE MIAHA, HCNOJIL30BaHKE NPUOOPOB,
(opMynHpOBKa BEIBOAOB M T. IL.),

— ¢opmupoBanue pueMoB paboTs ¢ uHQOpMaLKei, NPEACTABICHHO# B pasnnyHOi Gopme (Tabmuisl,

PHCYHKH, CXeMBbI, DOPMYIBI U T. J.), HA pa3Iu4uHbIX HocuTe X (kuury, Murepuer, CD, nepuoamyeckue
M3aHMs U T. 1.);

— pa3sBHTHE KOMMYHHKATHBHBIX YMEHHH M OBJIA/IEHUE OMNBITOM MENKINYHOCTHOH KOMMYHHKALIHK (BEICHHE
JHCKyCCHH, padoTa B rpynnax, BRICTYIUICHHE C COODILCHUAMM M T. [1.).

IlpeaMeTHBIMHE Pe3y/IHLTATAMHE M3YYEHHS Kypca

«EcTecTBOZHAHUE ABIAKOTCH:

— ocBoeHue 06a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHU, HEOOXOAMMBIX /I8 NAJbHENIIEr0 U3yYeHus
CHCTEMATHYECKNX KYPCOB €CTECTBEHHBIX HAYK;

— (opMHUPOBaHHE ITIEMEHTAPHBIX UCCIEN0BATENBLCKUX YMEHHIA,

— MNPHMEHCHHE NMOITYYEHHBIX 3HAHHHA H YMel{Hfi AL PCIUCHUA NPaKTHYCCKHUX 3a1a4.

BoitnyckHuk Hayuumca:



* BBIICIATh  OOBEKTH M3YYEHHS ECTECTBEHHBIXHAYK: ACTPOHOMHUH, QHU3UKH, XHMHH, reorpadu,
OHOJIOTHH, HKONOT UM,

* IPUBOJIUTE PUMEPHI B3AHMOCBS3€EH B IPAPOJE;
* 00BACHATD CYIHOCTh TIOHATHIH «METO/Y, «THIIOTE3A);

* Ha3bIBaTh HAYYHBIE CIIOCOOBI/YPOBHY NO3HAHUS MHPA, PA3THYATH METOIBI HAYIHBIX HCCIEIOBAHMI

(HabmrosieHHe, ONUCAHUE, HIMEDEHHE, SKCTIEPHMEHT, MOJIE/MPOBAHKE), HA3BIBAT ITATBI HAYIHOTO
HCCJICIOBAHNS,

* ONIPEACIATE M NIPUMEHATE NOPAIOK ASACTBHI HCCnen0BaTeIs NPH HAGTIONEHUH, H3MEPEHHH PHPOIHEIX
00BEKTOB, PH NOCTAHOBKE OTIBITA (IKCTIEPUMEHTA);

* XapaKTepu30BaTh BKJIAJ/I 3aPYOIKHBIX M OTEYECTBEHHBIX YIEHBIX B PA3BHTHE €CTECTBEHHBIX HAYK;

* OTHMCHIBATH IPEACTABIEHNA TIEPBOOBITHBIX JII0/CH O NPHPOJIE, MPE/ICTABACHNA O CTpoeHnn Beenennoit y
APEBHHMX HAPOJOB U B paHHeM CpeHEBEKOBLE;

* IEPEIHCIIATH NPEANOCBUIKH U OOBACHATH 3HaYeHHe Benukux reorpaduueckux OTKpPBITHIA,
* OMHCKIBATE 10 MOJIE/IH BHYTPEHHEE CTPOCHHE 3eMiIH;
* CPaBHUBATE 110 PUCYHKY BHYTPEHHEE CTPOCHHUE JIAHET- THTAHTOB U TUIAHET 3eMHOM I'PYIIITHL;

* CPaBHMBATH MIIOTE3bI O BO3HHKHOBeHNH 3emiin M. Kanra u I1.-C. Jlannaca, )X. Biogdona u [k, [hxunca,
OMHCHIBATL COBPEMEHHLIC TIPES/ACTABICHUS O BOSHUKHOBEHHH M pa3BuTiH CONHEYHOH CHCTEMBI;

* OMHCHIBATE CIOUCTYIO CTPYKTYPY 3€MIIH, HA3bIBaTh U PACNO3HABATH HA PUCYHKE IEONOrHIECKHE OBOTOUKM
3emuu;

* MPHBOUTE NPUMEPBI XMMU'IECKHX /IEMEHTOB, IIPOCTBIX H CIOKHBIX BEMICCTB, BELIECTB C MOJIEKYISPHBIM H
aTOMapHBIM CTPOECHHEM;

* 00BACHATD CYIHOCTE MOHATHH «TOPHEBIE TIOPOILL,

«MHHEPAJIBI», «Peabed», «KIuMaT»;

* ONHCHIBATE 0COOCHHOCTH [IOBEPXHOCTH M aTMOCHEpBI 3eMIU TTOCTE e 06pPa30BaHus;

* BBIABJIATD [IPU3HAKH MHHEPAJIOB W/HIIM [OPHBIX IIOPOJ ¥

TIECKA B XO/I€ BBINOJIHEHHS MPAKTHYECKOM paboThr;

* IPHBOJIHTE MPUMEPBI NaICOHTOIOr HECKIX CBUAETENBCTB NOABJICHHS Ha 3eMIe JKMBBIX OPraHH3MOB;

* ONHCBIBATE KU3Hb B IPEBHEHIIEM OKeaHe, 0COOEHHOCTH Cyium i aTMOC(hEPBI APeBHEll 3eMilH, Ha3HBATH
MPHUYHHBI HAYAJIA 3aCENEHHS CYIIH )KHBBIMH OPraHH3MaMH;

* HA3KIBATH (JAKTOPHI, OBIMABINNE HA BO3HUKHOBEHHE pesibeda 3emin:
* HA3bIBATh YCJIOBHA, BIMAIONME HA KITHMAT, OOBACHATH, KaK KIMMAT BJIHSET Ha 3eMHYIO TIOBEPXHOCT;

¢ NPUBOHUTH NPUMEPBI H ONTUCHIBATH YHHKAJILHbIE TIPHPOTHEIE 00BEKTH 3€MITH, HAIBIBATH OCOBEHHOCTH
3emin, 06yCnOBUBIINE KU3HD HA TUIAHETE,



* BLIABIIATEH O0IME U OTIAYHTENIBHEIE TPH3HAKA TEJl JKUBOM M HEKUBON MPHUPOJbI, HA3bIBATE H PACKPBIBATD
COJepKaHNEC OCHOBHBIX MPHU3HAKOB XKUBOT'O,

* PACKPHIBATH JOHAYYHBIC 1 MIEPBHIE HAYYHbIC [PEACTABICHHA O NPOUCXOKACHHU HKH3HH,
« PACKPHIBATH COBPEMEHHbIE B3I/l HA BO3HHKHOBEHHE JKM3HU Ha 3emule;

* 0OBSICHATH CYIIHOCTL MOHATHH «(QBONIOIU), «BHAY,

«bropay, «payHay, «cpesia OOHTAHHI), KMECTO OOMTAHHD,

«@IPMPOAHOE COOBIIECTBOY, «OMOLEHO3Y, (IKOCHCTEMAY, (T TMTAHI,;

* XapaKTepu30BaTh OCOOCHHOCTH OPraHM3MOB LAPCTB bakTepHy, I'pubbl, Pactenus, JKMBOTHEBIE, HX POIIb B
IPHPOJIE ¥ B )KU3HH YEJIOBCKA,;

* XapaKTepU30BaTh OCOOEHHOCTH PACTEHHii U JKMBOTHAIX KPYNHbIX CHCTEMATHIECKAX TPYIIIL, 0CODEHHOCTH
JMIIAHHUKOB KaK CUMOMOTHYECKHX OPTraHM3MOB;

* OMHCHIBATH 3TAITBI PA3BUTHA XKU3HA HA 3EMIIE;

* BLUIE/ISTH YCJIOBHS HA3EMHO-BO3AYILHOMN, BOAHOM, TOYBEHHOH, OPraHU3MEHHOH Cpea obuTanus,
NPHUBOIAHUTS [IPAMEPEI

MPHCNOCOGIEHHOCTH JKUBbIX OPraHH3MOB K YCJIOBHAM HA3€MHO- BO3/YIIHOMH, BOJTHOM, MOYBEHHOM,
OpraHu3MeHHOH cpell OOMTaHus;

* IPUBO/IUTE NPUMEDPDBI PA3HBIX BUI0B NMMPHPOIHBIX oooﬁmecm, HCKYCCTBCHHBIX 3KOCHCTEM;

* HA3IBATh U XAPAKTEPM30BATH KOMIIOHEHTbI IPHPOAHOIO COOOLIECTBA, IPUBOANTD HPUMEPbI LICHCH
M TAHHUS,

* IPHBOJIATH MPUMEPHI ¥ BBIAEIATH OCOOCHHOCTH PACTEHHH M KUBOTHBIX Pa3HBIX MATEPHKOB, OCOOCHHOCTH
MBBIX OPraHM3MOB MOpEif H OKEaHOB, XapaKTePH30BaTh OCOOEHHOCTH CTPOSHHSA KHBBIX OPraHH3MOB —
oOuTarenci pasHbIX MPHUPOJIHBIX 30H;

* OOBACHATH CYIHOCTh MOHATHS «Pacay, BhIIEIATh XapaKTePHbIE PU3HAKH JIHOAEH eBPONECOU/IHOM,
MOHT'OJIOU/IHOH ¥ 9KBATOPHAIILHOM pac, 06BACHATE HX IPUCHOCOOUTENLHOE 3HAYEHUE;

* HA3bIBATH M XAPAKTEPU30BATH BAIKHEHLINE 3Tallbl CTAHOBJICHHA YC/I0BCKA,

¢ JOKa3bIBaTh TE3HC «Yenosexk — OGHOCOLMATEHOE CYIIECTBON.

BblnyCKHﬂK ROIYYHUM GOIMONCHOCIb HAYHUMbBCA:

* UCNOB306AMb NPU BLINOTHEHUU YYEOHBIX 3A0AHUT HAYYHO- NORYIAPHYIO AUMEPAMYPY RO €CTHECBO3HARUIO,
cnpasoynvie mamepudisi, pecypcer Humepnemay

* OCHOBAM UCCAEO0BAMENLCKOT U NPOCKMHOT 0eSAMENbHOCTRU NO UYHEHUIO NPUPOOb], GKIIOYASL YMEHUA
popmynupoeams 3adauu, npedcmasnsiims pabomy na 3quumy u 3aujuNams ee;

* QOHAPYHCUBAIMY CEHA3b SHAHULYMEHUII NO eCINECTNBEHHO- HAYHHBIM NPEOMEMAM U EYMAHUMAPHBIM
npeomemam;



* OPUCHIMUPOBATNBCA 8 CUCTNEME MOPANLHBIX HOPM U YEHHOCMET! NO OMHOWEHUIO K 00BeKmam Jcueoll
NpupoOsl (RPU3HAHUE BBICOKOH YEHHOCIU JICU3HY 80 BCEX €€ NPOSBNCHUSAX, DKON02UHECKOe COZHANUE,
IMOYUOHATLHO-YEHHOCTIIHOE OMHOUEHUE K 00BEKIAM JCUBOT NPUPOObL);

* c030a6amMb CODCMBEHHBIE NUCLMEHHBLE u ycmuwie

COODWEHUS HA OCHOBE HECKOTILKUX UCTROYHUKO8 UH(DOPMAYUL, CONPOBOICOAMS BbICHIYRNEHUE NPe3eHMayueil,
YUUmMbI6As 0COOCHHOCHI AYOUMOPUU CEEPCIMHUKOS;

* pabomams 6 2pynne ceepemHUKos NPU PEeeHtt NO3HABAMENbHBIX 3a0aY, YYUMbIEAMNb MHEHUE
OKPYICAIOUUX U AOCKEAMHO OYECHUBANTs CODCMEEHHbLI 6KIA0 6 OeAMEIbHOCING ZPYNNbL;

* COBEPUICHCINGOBAMb HABLIKU YUMAMENbCKOT U 0pPopadu4eckott 2pamMonmHOCI.

BM"}'CKHHK Hayyumca.

* 00BACHATD CYIIHOCTH NOHATHA «AaCTPOHOMHUA Y, XaPaKTCPHU30BATH OCHOBHBIC 3TAllIbl PA3BUTHSA
aACTPOHOMUU

* yKa3sIBaTh Ha MOJieNH nonokeHus Connua u nuaner B ConHeYHOH cucTeME;

* IPOBOAMTH KJACCH(HKALMIO IUIAHET, CPABHUBATH TLUIAHETHI 3EMHOM TPYIINBI HA OCHOBE OCOGEHHOCTEH MX
CTPOEHHS;

* BRIJENATE XapaKTEPHBIE IPHU3HAKH MJIAHCT-THI'AHTOR,
* BEIACHATEL XapakTCPHBIC NPH3HAKH aCTCPOHIOB, KOMET, METEOPOB, 3BE3;
* HAXOOWUTHL OCHOBHBIC CO3BC3/IHA CCBEDHOI"O NOJIYIUapHA MPH NOMOIIH KaAPTBI 3BE3JIHOTO Heﬁa;

* BRIIEIATE OOBEKT U3yueHus OHOJIOrHH; XapaKTepH30BaTh OHONOTHIO KAK CHCTEMY HAYK; PACKPHIBAT
3HAYEHHE OHONOrHYEeCKUX 3HAHUH;

* 00BACHATH CYIIHOCTD MOHATHH «KIETKA», «TKAHB,

«opran, «cHcTEMA OpraHoBy, «MHATAHUE», «ABTOTPOQBI,
«reTepoTpodeD, «doTocunTE3”, WIHILEBapEHHED, «IBIXaHHUE,
«ra3000Men», «0OMEH BELIECTBY, «BBUIENEHUEN, «Pa3APAKHMOCTEY,

«pediieke»,  «pa3MHOIKEHHE, «raMeTa»,  «ONbUICHHE»,

«OTUIOOTBOPEHHEN;

* IPUBOJMTH [IPHMEPHI BUIOB TKAHEH, OPraHoB, CHCTEM

OpraHoB PACTCHWI M JKMBOTHBIX, HA3bIBaTh HX ()YHKIHH;

* XapaKTepH30BaTh KHBOH OPraHu3M Kak OHONOTHYECKYIO CHCTEMY,

* CPaBHHMBATH OCOOEHHOCTH aBTOTPOMHOIO K reTepoTPOPHOro cnocoGoB MUTAHHMS;



* OIMCEIBATE OCOOEHHOCTH IMUTAHUS PACTEHUH, PaCKPHIBAThL CYIIHOCTH BO3AYIIHOTO M MOYBEHHOrO MATAHUS
pacTeHuit;

* 000CHOBBIBATH GHOOTHYECKYEO POJTb 3€/ICHBIX PACTEHHI B MPHPOJIE;

® OIMCHIBATE MUTAHUE U MTHUHIICBAPEHUE Y JKUBOTHBIX, BBIIENATH oco0eHHOCTH CTPOEHUA MUIEBAPUTEITBHBIX
CHCTCM KHMBOTHBIX,

® HA3bIBATh U OMHCLIBATE NPOBOAALIME CUCTEMBIL pacTBHH.ﬁ H dKUBOTHBIX, PACKpPEBIBATE POJIb KpOBCHOCHOﬁ
CHCTEMBI, KPOBH B TPAHCNOPTC BCUICCTB Y XHBOTHBIX OPraHHU3MOB,

® HA3bIBATh OPraHhbl, YHaCTBYHIIIHE B IMPOLECCE NBIXaHWA pﬂCTEHHI-UI W KHBOTHBIX

* Ha3blBATh OCOOCHHOCTH BbIAC/ICHUA Y PACTCHUM M JKMBOTHBIX, XaPAKTCPH30BATh 3HAYCHUE BbIACIICHMS B
JKHU3HY HKUBBIX OPraHW3MOB; IPHBOUTD J0KA3aTEIILCTBA TOI0, 4T0 OOMEH BELIECTB — BAXKHCHLIMI
[PU3HAK KHBOIO;

* XapaKTepU30BaTh CTPOCHHE ONOPHBIX CHCTEM PACTEHHI H KUBOTHBIX, OOBACHATH 3HAYECHHE OMOPHBIX
CHCTEM JUIsl AKUBBIX OPTAHH3MOB, BLISBIATH NMPU3HAKK ONOPHBIX CUCTEM, YKA3bIBAKOIIME HA B3aUMOCBA3bL UX
CTPOEHHS € BBINOJHAEMBIMEA (YHKIUAMHK,

* IPUBOZIMTH NIPHUMEPH] H XapaKTEPH30BaTh CNOCOOB! NBIKEHHS JKHBOTHBIX, IPHBOJHTE IPHMEPHI HAJIHYKS
JIBHTATEIbHOM AKTHBHOCTH Y pacTeHuii; 00bACHATb POIb ABHIKCHUS B 3KH3HH KUBBIX OPraHU3MOB;
yCTaHaB/IMBATEL B3aUMOCBA3b MEKAY CPeiol OOUTaHuUs U crIocoDaMu NepeABHIKEHHS OpraHu3Ma;

HA3bIBATh 9aCTH PEIYJIATOPHBIX CHCTEM, OOBACHATD POJIb HEPBHOH H 3H/IOKPHHHOMN CHCTEM B PErYIISIAN
NPOLECCOB XKU3HEAECATEILHOCTH JAESTENEHOCTH HEPBHOW CHCTEMEI;

* IPUBOUTE [IPUMEPHI POABJIEHHS PEAKIHI PaCTEHHI HAa H3IMEHEHHA B OKPYXKAIOILCH Cpene;

* XapaKTepH30BaTh POJIb PA3MHOMKEHHUS B JKH3HH HBBIX OPraHIU3MOB, BIABIATH 0OCO0EHHOCTH Oectionoro u
TOJIOBOTO Pa3sMHOJKEHHS; OMPEAEIATH IPCUMYLIECTBA HOJIOBOr0 Pa3MHOKEHHS Nepe/l 6ecronsIM; Ha3bIBATh

H OMHUCBIBATE YACTH LUBCTKA, YKa3bIBATb HX 3HAYECHHE; JEJNATh BBIBOILI O OHOOrM4eCKOM 3HAYCHUH LHBETKOB,
IJ1010B U CEMAH,

* OMHCBHIBATE OCODEHHOCTH POCTA M PA3BUTHA PACTEHHS; XaPaKTEPU30BATE ATAIIb! HHIAHBHAYAIBHOIO
Pa3BUTHSA PACTEHMIA;

* BBIIEJIATE NPEMMYINECTBA BHYTPEHHETO OMJIOAOTBOPEHHUS;
* PaCKpBIBATE OCOOCHHOCTH Pa3BUTHS KUBOTHBIX; CPABHHBATH MPAMOE H HEIIPAMOE PA3BHTHE KHBOTHBIX;

* IPUBOAMTH MPUMEPbI CHCTEM M KOMIOHEHTOB, X COCTABIIAIOLIUX; IIPUMEPBI OHONOTHIECKHX CHCTEM 1
KOMINOHEHTOB, HX COCTABJIAIONINX; HA3KIBATH €IMHHIIB CTPOCHHS XKHBEIX OPFraHU3MOB (KJIETKH, TKAHH,
OpraHbl); BbIABIATH B3aHMOCBA3H MEK/TY OCOOCHHOCTAME CTPOCHHA KICTOK, TKAHEH, OPraHoB M X
(ynxumamu; aprymenTHpoBath Te3uC «J 11000 OpranusM — 3T0 CI0KHAA GHONIOTHYECKAS CHCTEMA:

* PUBOUTH MPUMEPbI OTKPHITHH XMMMH, OKa3aBLIMX BIHAHHE HA pa3BUTHE GHONOruH, QH3HKY;

* 00BACHATH CYHIHOCTB HOHATHI «BCLICCTBO», «XUMHYECKOE ABICHHE), «YHCTOE BELIECTBO), KCMECLHY,
«rOMOTrceHHasA CMECh»,

«IreTCPOrcHHas CMECh»,



* IPHBOAUTH NPUMEPHI YHCTHIX BEIIECTB U CMECEN;
* 1IpOBOHTL JiabopaTopHbiE ONBITBILIO  Pa3ACiCHHUIO FOMOTEHHBIX H I'€TePOTr€HHBIX CMECEii;

* IPDMBOUTE TIPUMEPHI OTKPLITHH YUEHBIX, BHECLIMX CYILIECTBEHHBIH BKJIaJl B pa3BUTHE
XMUMHUYECKON HAYKH;

* HA3KIBATE OTIIMIUTENEHBIC TPU3HAKH HAYYHBIX 3HAHMI,

* 00BACHATE CYIUHOCTH  TOHATHIA «METOJ HAY4YHOTO
MO3HAHMS», «HAOIIOICHMEY, «IKCTIEPUMEHTY, «CpaBHEHUEY,
KH3MEPEHUEY, COTIHCAHUE», «MOACIHPOBAHHEY, (ATOM»,

«MOJIEKYJIa», «XHMHYECKHH INEMEHTY, «mpocToe BEILECTBOY,
«QJUIOTPOTIHS», «CIIOKHOE BELIECTBO», «XHMHYecKas Gopmynan,
WHEOPTaHWYECKHEe  BEIEeCTBA», «OPraHHYECKHEe BEILECTBAY,
«METAJUIBD), HEMETAJUIB), KHCOPTAHHYCCKHE  BEMIECTBA»,
«OKCHIBD», «(KHCJIOTBD», «OCHOBAHHAY, «COJIMY, KOPIraHHYECKHE BEIIECTBAY,

* 0003HAYATL HEKOTOPLIC XHMHYECKHE JJIEMEHTLI JJATHHCKHMHU GYKBAMH W IPHBOJMTE HX MEKIYHAPOIHEIE
HA3BaHHU,

¢ PACKpHIBATE NIPAKTHYCCKOS 3HAYCHHE OTKPBHITHA TIEPHOAHYECKOT O 3aKOHA Ul Pa3BHTHA XHMHYECKOH HayKH,
* IPHBOJAHWTH NPHMEPbI MPOCTBIX M CIOMKHBIX BEIIECTB, HAYYHBIX H TPHBHAJIBHBIX Ha3BAHUHN BEIIIECTR,

* KJIACCH()HIMPOBATE BEIECTBA HA METAUIbI U HEMETAJLIBI 10 (PH3HYECKHM CBOHCTBAM, TIPUBOIUTE IPUMEPBI
METANJIOB H HEMETAIUIOB;

* XapaKTepPH30BaTh CBOHCTBA U 3HAUEHUE KUCIIOPOJIA; XapaKTePH30BaTh COCTAB, CBOMCTRA U (hYHKLMH
atMocdepsi; 000CHOBBIBATH 3HAYECHUE 3AIUTHI ATMOCPEPH! OT 3arPI3HEHHS;

* IPUBOATE NIPUMEPLI H ONHUCEIBATEL CBOHCTBA HEKOTOPKIX OKCHJIOB, KHCIIOT, OCHOBAaHMI (THAPOKCHIOB) U
COei; MPUMEPHI TPUMEHEHHS OKCHIOB, KUCIIOT, OCHOBAHMI (THAPOKCHUIOB) H CONEH;

* XapaKTepU30BaTh CBOMCTBA M 3HAUEHHE BOJIBI;

* IPHBOIMTH NIPHUMEPEI H ONIUCHIBATL CBOHCTBA HEKOTOPLIX OPraHMYECKUX BELIECTB;

* XapaKkTepu30BaTh OHOTOTHIECKOE 3HAUEHHE YITICBONOB, OEIKOB, XKHPOB (IMNMKA0B) W HYKICHHOBBIX KHCIIOT,
* [IPUBOIUTH TIPHMEPBI 4acTO HCIOIB3yeMbIX B OBITY OPraHH4YECKHX BELIECTB;

* O0BACHATEH CYNTHOCT OHATHH «(PH3HUCCKOE ABIEHHED.

«husnyeckoe Teno», «PH3NYECKAS BENHUMHAY, (M3MEPEHHEN,

WIIPAMOE H3MEPEHUEY», KKOCBEHHOE U3MEPEHHEY,



* HA3BIBATh 00BEKT U3yUYCHHA (PH3HKH; BLIACIIATE IPH3HAKH H
NPUBOJUTH MPUMEPHI PUINIECKUX SABIEHUMN, IPUBOAUTS IPUMEPBI
CBA3H (PH3MKHU C APYTHMH HAYKAMM;

* PacKpHIBATh 3HAYECHHE H3MEPECHHS (YH3HICCKHX BEIHIHMH NPH
GU3MUECKUX HCCNIEAOBAHUAX; CPABHUBATH (U3HIECKIC BEHIMHEL,
peniaTh 3a1auu, OCHOBAHHBIE HA IPOCTEHIIMX MATEMATHIECKUX
pacyeTax ¢ HCMoJIb30BAHNEM (PU3HYECKHX BETHIMH;

* 00BACHSTH CYLIHOCTD MOHATHH «MEXAHUYECKOE JIBUKEHUEY,
«TPAEKTOPHSY, (ITYTh», IPAMOJIHHEHHOE JABIKCHHEN,

«PaBHOMEPHOE JABHIKCHHEY, KCKOPOCTB?,
® MPUBOJIUTE MPUMEPLI OTHOCHUTEIBHOCTH JIBHIKEHHS TEIL,

® MpEOCTABJIATE NMYTh, BpEMA U CKOPOCTh B 3HAKOBO~ CUMBOJIHYECKOH
dopme;

* BEIYHCIIATE CKOPOCTH 1O GOPMYITE; ONPEICIATH CPEIHIOK CKOPOCTh
ABWKEHHS TENIA; PEIUATh POCTCHILKME 331391 HA ONPECICHUE
CKOPOCTH JABHIKCHHUSI,

* 00BACHATH CYUHOCTDL ITOHATHMA CHHEPUHUAY, «CHIIA», «CHJIA TAKECTH?,
((pﬂBHO,I[EﬁCTB}TOIIIﬂS[ CHIIa», ((I[eli)OpMaLIHH));

* IPUBOJIUTH IIPUMEPDI ABHIKEHHS TEJ MO HHEPLUH, IPUMEDPHI
ne(opMHUPOBaHHBIX TEJ, HA3LIBAThL IPUYHHBI JehOpPMaLNK;

* [IPUBOIUTH NPUMEPBI B3aUMOACHCTBUA TEJL, [IPEACTABIATE PA3HBIE
CHIIbI B 3HAKOBO-CHMBOJIMYECKOH (hopme; onpenensaTs no pucyHKy-
CXEME HalpaBJICHHE NSHCTBUS CHIIL;

* O0BLACHATH CYIHOCTE OHATHI «PU3UIECKOE TETON,
«BELIECTBOY, «IIABIEHHEY, (HCTIAPEHHE, (KOH/ICHCAIIHAY,

CKPHCTAJIIH3ALMA»,



* [IPMBO/IMTH IPAMEPHI BELIECTB, HAXOAAIMXCS B PA3THIHBIX
arperaTHBIX COCTOSHHAX; OMUCHIBATE I10 CXEME [IEPEXO TE U3 O/THHX
arperaTHbIX COCTOSHUI B IPYTHE, OO BACHIATH PAa3IMYHE B CBOHCTBAX
TBEP/BIX, AKHIAKAX W ra3000pa3HbIX BEMECTB, HCXOJIS U3 UX CTPOCHMU,

* 00BACHATH CYIHOCTh AHCKPETHOCTH BELLECTBA,
« OGBACHATE CYIIHOCTh NOHATHH «PaboTay, «MOIIHOCTEY,
«IPOCTBIE MEXAHH3MBD», «PHIYAry, «IHEPTHs»;

* IPUBOANTD TPHMEPb! ACHCTBHS CHIl, HE COBEPIIIAOIIHX paboty;
NpeACTaBNATh PUIHIECKUEC BETHIHHEI (paboTy, MOIIHOCTh H JIp.) B
3HAKOBO-CHMBOJTHYECKOM (hOpMeE; CPABHHBATH MOIIHOCTH JIBYX
MEXAHHU3MOB;

* OTIMCLIBATL IIPOCTHIC MEXAHH3IMBI, HCHONB3YEMBIE B Gbﬂ'y;

* HA3BIBATH BH/Ibl SHEPIHH; PACKPHIBATH CYIIHOCT 3aKOHA COXPaHEHHUs
IHEPrHH; ONHCHIBATE NPEBPAILIEHHS SHEPIUy Ha MPOCTHIX IPUMEPAX;
TIPHBOZMTH MPUMEPbI UCTIONIb30BAHUS YENIOBEKOM NPEBPALICHHA
SHEPTHH; HA3bIBATH MCTOYHHKH YHEPTHH 151 OBITOBBIX H
NPOMBIIUTEHHBIX HYKI; 0GOCHOBBIBATL HEOGXOAUMOCTE
3HEProcOeperKCHNM;

* PACKpLIBATH CYLHOCTH 3aKOHA BCEMUPHOIO TATOTCHU,

* IPUBOJMTE NIPUMEPHI ¥ OITHCHIBATH (YU3HUECKHE AB/ICHHS B
aTmocdepe U B Hepax 3eMIIM; ONPEACNATH MOJIOCA MATHHTA C
MIOMOLIBIO MATHUTHOM CTPEJKK; MPHBOJIHTH NMPUMEPhI 3EKTPU3ALMH,

* IPHBOIHTD MPHUMEPLI H3J1Y4YCHHA, KOHBCKIIHH H TGHHOHPOBDD,HDCTH B
npupone;

* OIMCHIBATH H3BECTHEIE MEXAHH3MBI PUCIIOCO0IEH A KUBOTHBIX K
*H3HH B XOIOMHOM ()KapKOM) KJIMMATE;



* [IPUBOJIUTH [IPUMEPHI IEHCTBUS 3aKOHOB MEXaHUKU B YKHBO#
IPHPOJIE, IPUMEPEI I03aHMCTBOBAHHBIX YE€JIOBEKOM Y NPHPOIbI
n300peTeHHi, NpHMepbl (PU3UUECKHUX ABJICHHIH, CBA3AHHBIX C
MPETOMICHHEM CBETOBBIX JIy4YEH.

COJEPXAHHME KYPCA BHEYPOUYHOU JAESTEJNBHOCTH
«ECTECTBO3HAHHE»

Beenenne B ecrecTBeHHbIE HAyKH

H3yuenue npupo/ibl yenosekoM. EcTecTBeHHbIE HayKH (aCTPOHOMUS,
¢uzuka, xumus, reonorus, Gusnyeckas reorpadus, Guomorus,
9K0N0THA). OOBEKTH U3YUEHHs €CTECTBEHHBIX HayK. APHCTOTEb,
M.B. JIoMOHOCOB — y4€HBIC-3HIMKIIONEAUCTHL. CBA3M MPHPOAHBIX
00BEKTOB JIPYT C APYrOM H C )KUBBIMH CYLIECTBAMH.

Bo3uukHOBeHHE ecTecTBEHHBIX HayK. Hayunas kapTuHa Mupa.
Hayuneiii Mmetoa. CiocoOsl/ypoBHH NO3HAHKUS MHPA: 4yBCTBEHHOE
(smnupHyeckoe) U TeopeTHueckoe mo3Hanue. Bnan Spatochena u
ApucToTens B pa3sBUTHE €CTECTBEHHBIX HayK.

SI3bIK HayKH (TIOHATHS, TEPMUHBIL, CHMBOJIBI U 3HAKH ). METO/IB! HAYKH.
OMITMPUYECKHE METO/Ibl: HAOIIOAEHHE, ONMCAHUE, DKCTIEPHMEHT
(ounbit), m3mepenue. Moznenuposanue. CrienuanbHeie (4acTHbIE)

MeToAsl. DaxT, runoresa, reopud. O6OpynOBaHHE A1 HAYYHBIX
UCC/IeJOBAHMH.

PassuTue 3Hanwii Jioxei 0 Mupe

[Ipencrasnenus o mpuposie mepBoOBITHBIX M0AeH. 3aBHCHMOCTS
XKH3HH MEPBOOBITHOrO YEIOBEKA OT €ro 3HaHui 06 OKpyKaromeM



mupe. TTHCBMEHHOCTS — PEBOOLHOHHOE H300pETeHUE YEN0BeKa U1
coxpaxenus uuopmanuu. [losBneHHe KanCHIaps.

Bo3HHKHOBEHHE €CTECTBEHHBIX HAYK. PETHIHO3HOE U HAYYHOC
nosnanne. Hayunsii Meton. HayuHbie cHOCOOBI/ypOBHH NO3HAHMS
MHpa: 9yBCTBEHHOS (IMITHPUYECKOE) H TCOPETHIECKOE MO3HAHMUE.
Bxnan Sparochena, Apxumeaa, APHCTOTES B Pa3BUTHE
CCTECTBEHHBIX HAYK.

SI3bIK HAYKH (OHATHS, TEPMHHBI, CHMBOJIbI H 3HakH). MeToAB! HAYKH.
DMNMPHUECKHE METOBI (HabIoAeHne, H3IMEPEHHE, OTIUCAHNC,
skcriepument). Monenuposanue. CreunanbHbie (vacTHBIC) METOBI.
DakT, THNIOTE3a, TEOPHA.

IIpenctaBnenus o BeenenHol y IPEBHAX HHAHMALECB, IIyMEPOB,
rpexoB. Baruszs: Ha Beenennyro B pannem CpeiHEBEKOBBE. Cucrema
mupa no H. Konepuuky. Bemikue reorpagueckue OTKpBITHA XIV—
XVII BB., uX NPEATIOCHUIKMA H BIHSHHC HAa PA3BHTHE €CTECTBEHHBIX
nayk. buoreorpadudaeckue orkpeitusi H.M. Basunosa.

IlpecTaBaeHns MO/ 0 BO3HMKHOBEHUM 3emun. ['umoresa —
HAYYHOE NPEAroJoKeHne. [ unoTessl 0 Bo3HukHOBeHMH 3emmn (K.
Bioddon, H. Kant, [1.-C. Jlannac, Jix. [ixunc, O.1O. muar).
CoBpeMeHHBIE NPEACTABICHHS O BO3HUKHOBEHHH COJHEYHOH
cuctemsl. 3emms — manera ConHeuHoii cucTemsl. BHyTpeHHee
crpoenue 3emHas xopa. CX0ACTBO H pa3siuyue BHYTPEHHETO CTPOSHH
[UIAHET-THTAHTOB U TUIAHET 3€MHOH Ipyinbl.

Ob6onouku 3emu: auToctepa, ruapocdepa, aTmochepa. XuMUYCCKHE
anemMenTs 3emiu. BenecTsa B OkpykatomeM MUpe. XHMHYECKHE
SMeMeHTbl. ATOMBL. MOJIEKYIBL.

3eMus mocie CBOEro 00pa3oBaHusi: 0COOEHHOCTH €€ MOBEPXHOCTH H

atMoc(depsl. I'opHbie NOpoaAEl. MUHEPANELI, TIONE3HbIE HCKONAEMBIE.
I"'eonorus.



[laneonronorus. [TaneoHTONOrHYECKHE CBUAETENBCTBA MOABICHUS HA
3emiie KHBBIX OpraHu3MoB. JKusHe B ApeBHeHeM okeane. Cyma u
atmoc(epa apesneii 3emin. JIutochepHbiC IMTHI, HX ABHKEHHE.
H3MeHeHHe OuepTaHuii MATEPHKOB H OKeaHOB 3eMiin. IlpuunHel
HAUAIA 3ACEeNeHHs CYILH )KUBLIMHA Opranu3MaMu. OTKpeITHs A.
Berenepa u Y. Jlapsuna.

Penbed) 3emmn. QakTopsl, MOBIHSBIINE HA BO3HHKHOBEHHE penbeda
3emun. Jlennuku, ux 3HAYCHUE [T (PopMHUpOBaHNS penbeda 3emiun.
JlegrukoBhii nepros. MexneHHKOBbLE.

Q06auk 3emau
3aBHCHMMOCTH BHEIIHETO 00JIMKa 3EMIH OT KIMMaTa.
Kiumat. YCiioBHs, BIASIONME Ha KiuMaT. ATMOC(EpHbIE 0CaIKH.

Ocobentble, YHHKAIbHbBIE IPHPOIHbIE 00beKThl 3eMnn (Huarapexmii
Bononaz, boneimoii bapeepusiii pud), TEPPUTOPHS CTPAHbI
Hupnepnannsl, ['umanau, baiikai, Hopsexkckue QbOpIbI, MyCThIHA
Caxapa, cxanbl B ['0Cy/1apCTBEHHOM NPUPOHOM 3aTI0OBEJHUKE
«Cronbs» B KpacHosipckoM kpae, bonbinoii kanboH pexu Konopao).

[Tmanera 3emns Kak cpena OOMTaHus HKUBBIX OPraHU3MOB.
Ocobennoctu 3emin, 00yCI0BHBIIKME )KU3Hb HA IUIAHETE: MOJIOKCHHE
3emnu otHOcuTenbHO ConHLA, BpaleHue 3eMin BOKPYr CBOeH OCH,

aTMocdepa 3eMiIH ¢ 030HOBbIM CIIOEM, OIPOMHBIE 3aTTACKHI KHTKOH
BOJIbI, MOYBA.



Kuzneb na Jemuae

JKupas u HexKuBas NpUpoa. XUMHYECKUH COCTAB XKUBbIX OPraHM3MOB.
OcHOBHbBIE NPU3HAKH, OTIAYAOLIHE )KHBOE OT HEXKHBOIO: KIETOYHOE
CTpOEHHE, 00MEH BEMIECTB, Pa3APaAKUMOCTD, PA3MHOMKEHHE, POCT,
Pa3BUTHE, HACTIEICTBEHHOCTL, H3MEHUYHBOCTE, A/IANITALIHS K YCIIOBHAM
AKH3HA.

JloHay4HbIe NPEICTABICHHS O MPOUCXOKIACHHUHM xKH3HH. [lepBoie
Hay4HBIC MPSANONOKEHUSA O BOSHUKHOBEHMH KI3HH Ha 3emie (.
Penu, JI. Cnannunuasny, JI. Tlacrep). I'unoresa o BEYHOCTH XKU3HH.
CoBpemeHHbBIE B3IUIsAbI HA BO3HHKHOBEHHE u3HH Ha 3emue (AU
Omnapun, JIx. Xonnein).

IBOMOLHA — 3TO OPOLECC HEOOPATHMOr0 HCTOPHYESCKOTO PAa3BHTHS
MHUBOH MpUpoaLL. ['1aBHBIE ABMIKYIHE CUIKI SBOIIOIMH (1o Y.
Japsuny). PazHooOpa3ue sxuBbix opranu3mos. CHcTeMaTrka.
Knaccuukanus xuBbix opranu3moB. Buu. LlapcTsa sxuBoil mpupoas::
baxrepun, I'pubei, Pactenns, JXKusornsie. CyiecTBEHHBIE IPA3HAKU
IPEACTAaBUTE/IEH OCHOBHBIX LAPCTB, HX XaPAaKTEPHUCTHKA, CTPOCHHE,
0COOEHHOCTH KH3HE/IEATENEHOCTH, MECTa OOUTAaHus, HX POJIb B
npupoze u B ku3HU Yenoseka. [lapcTso PacTenus: rnaBHblil NpU3HAK
(ciocobHOCTD K (POTOCHHTE3Y), 3HAYEHHE PACTEHUI B TIPUPOJE.
Borannka — Hayka o pacreHusX. KpynHbie cHCTEMaTHYECKHE TPYIIIbL
PaCTeHHIA: BOAOPOCIH, MXH, IaIIOPOTHHKOOGPa3HbIE, TOJIOCEMEHHbIE,
MOKPBITOCEMEHHBIE (IIBETKOBBIE), UX OCHOBHBIC [IPU3HAKY,
mHOroobpasue. Jlumaiaukn. Iapctso JKusotHsie: MHOrooGpasue
JKUBOTHBIX, OCOOEHHOCTH HX CTPOCHHS, JKU3HEICATEIbHOCTH,
3HAYEHHE B MPHPOJIE W B XU3HM 4YenoBeka. KpynHeie cucreMaTHueckue
rpymisl xkuBoTHBIX: [Ipocreiimme, Becnossonounsie
(Kumeunononoctreie, Yepsn, Mommocku, YneHucToHOTHE,
Urnoxoxue), ITozsonounsie (PuiGb1, 3eMHROBOTHEIE,

Ipecmeikaromuecs, [Tunpl, Maekonuraomue), HX OCHOBHBIC
MpU3HAKH, MHOTO0Opasue.



Pa3suTne xu3HH Ha 3eMiie: XKU3Hb B IPEBHEM OKCAHE, BHIXO/
PacTeHHH W KMBOTHBIX HA CYIy PACLBET APEBHUX IIPECMBIKAIOITHXCS,
OTHIIBL ¥ 3B€PH NPOLLIOTO.

Cpena u mecTo obutanus. HazeMH0-B031y11HAs, BOAHAS U MOYBEHHAS
Cpensl O0HTanus opranusmMoB. Opranu3MeHHas cpesa.
IIpucnoco61eHHOCTL OPraHu3MoB k cpese oburanus. TTpupoHbie
cooduecTsa (3rocHcTeMbI). CTPYKTYpa IPHPOJHOTO COOBIIECTRa.
Pasnoobpasue npupoaubix coodmects. EcrecTBennsie npupoambie
akocucTemsl. Mckyccreennble coobmecTsa (arposkocucTeMs).

PacTeHus U JKMBOTHBIE Pa3HBIX MATEPHKOB (3HAKOMCTBO C
OTACIBbHBIMH NPEACTABHTENISIMH JKHBOH NPHPO/BI KAXKIOTO MATEPHKA).
JKu3nb B MOpAX 1 okeanax. Coo0LIecTBa IOBEPXHOCTH U TOJIIM BOIbL,
JOHHOE COOOWIECTBO, COOBIECTBO KOPALIOBOrO pH(a, rTyGOKOBOIHOE
coo0uiecTBo. [TprpoHbIe 30HbI 3eMIIH: APKTHYECKHE TTYCTHIHH,
TYHAPA, TAra, CMEIIAHHbIC U ILIMPOKOIMCTBEHHBIE JIECA, TPABSIHUCTbIE
PaBHHHBI — CTEIH U CABAHHBI, [IYCTBIHH, BIIAYKHBIC TPONHYECKHUE JIECA.

Yenosex na Jevte

Yenosek — xuBoi opranuzm. MecTo 4ea0BeKa B CUCTEME HKUBOI
npHpo/bl. Yenoseueckue pacsl: eBponeonHas (eBpasuiickas),
MOHIOIIOW/THAA (A3MATCKO-AMEPHKAHCKAs) ¥ KBATOPHAILHAS
(aBcTpano-Herpouanas). [IpucnocoOuTeNbHbIH XapakTep PacoBLIX
MPU3HAKOB.

HayuHsle npecTaBiIeHus O MPOHCXOKACHUH YeI0BEKA.
AnTponosiorus. JIpeBHne NpeaKH YeNoBeKa: APHONHTEKH 1
aBCTpanonuTeKu. Jenosex ymensiii. YemoBek npaMOXOasIImii.
Henosek pasymublii (HeaHAEpTaIEL, KPOMAHBOHELL, COBPEMEHHBIA
4enoBek). Yenosex — GHOCOLMANILHOE CYIIECTBO.



Mup acTpoHOMHHM

TlepBrie TpeCTaBICHAs JojieH 0 Beenennoi. 3apokiesHe 1 STallbl
pa3BUTHS aCTPOHOMHH: ApeBHee Bpems (Mozenn BeenenHoi
Apucrorens, [Ttonemes), cpennee Bpems (B3rmszbl Hukonas
Konepnuxa, lanuneo 'anuies, Jixopnano bpyHo o cTpoeHun
BcesieHHOI), HOBOE BpeMs (COBPEMEHHbBIE KOCMUYECKHE
HCC/IeI0BaHNs, BAXHENIIIHE IaThl B OCBOGHUHM KOCMOCA).

Conneunas cucrema. [lnaneTs! 3emMHo# rpynnsl (Mepkypuii, Benepa,
3emmsi, Mapc). YHUKaIBHOCTS TnaHeThl 3emiis. [Ipoucxoxnenue
Ha3BaHWif raHeT 3eMHo# rpynnsl. JlyHa. [lnaneThi-rUraHThI
(FOmmurep, Caryp, Ypan u Henryn). ITposcxoxknenye Ha3BaHui
naHeT-ruranToB. Acreporast ConHeuHol cuctembl. KoMeTsI: BUAEL,
crpoenne. Mereopst. MeTeopHThl. EAMHMIEI H3MEPEHUS PACCTOSHHI
B KOCMOCE. 3B€3/1bl — THUTAHTCKME PACKAJIEHHBIE [APBI, H3TYYarOIIHe
ceet. Tunsl 383/ (Kap/iuKu, THTAHTH ¥ cBepXTHranThl). CoHIC.
Cosge3nus. ['anakruku.

Mup OHONOTHH

buonorus — Hayka o xu3hu. CoBpemennas 0Moa0rus — cucTemMa
HayK. 3HaucHHE OHOIOrHYECKUX 3HAHMH.

JKuBbIC OpraHu3Mbl, UX npu3HaKH. KieTouyHoe CTPOEHUE OPraHn3MOB.
Crpoenue wietku. OJHOKIETOYHbIE, MHOTOKIICTOYHBIE H
KOJIOHUAJIbHBIE Opranu3Mbl. TKaHH. TKaHU PACTEHHI U XKHBOTHBRIX.
Opran. Opranbl pactenuii 1 XUBOTHbIX. CHcTema opranoB. CHCTEMEI

OpraHoB *KHBOTHBIX. JKHBOH OpraHu3zM — 310 OMoNOrHuecKas
cHcTeMa.

CymHocTh MoHATHA «ruTanue». Crnocobsl nuTanus (aBToTpodHOE,

rereporpodroe). OcoOOCHHOCTH MUTAHHA PACTHTEIBHOTO OPraHU3MA.
Tlousennoe nutanue. Bo3ayuHoe nuranue (GoTocHHTES).



Oco6eHHOCTH MUTAHUS KUBOTHBIX. PasHo0Opa3sue KHUBOTHBIX 110 THITY
OMTaHus (PacTUTE/IbHOAAHBIC, XHITHUKH, Napa3utel). [lumesapenne u
ero 3HadeHue. OCOOEHHOCTH CTPOCHHS MHUILEBAPHTEIBHBIX CHCTEM
JKABOTHBIX.

Tleperoc BeulecTB B OpraHu3Me, ero 3HaueHue. [lepenpmwkenue
BeLecTB B pacTeHUU. OcOOEHHOCTH CTPOESHMS OPraHOB PacTEHHH,
obecneyuBaroNIMX MPOIECC NepeHoca semecTs. [lepememenne
BEILECTB B KJIETKAX PACTCHHH 1 OJHOKIICTOYHBIX )KHBOTHBIX.
OcobennocTH nepeHoca BEIECTB B OPraH3Max MHOTOKIETOYHBIX
#HBOTHBIX. KpoBeHOCHAs cucTeMa, ee cTpocHue, Gpyakuun. Kposs 1
€€ COCTaBHBIC YacTH (IU1a3Ma, KICTKH KPOBH).

3nauenue aAbixanus. Ponb kMCI0poaa B npomecce pacuienieHust
OpPraHH4YeCKHMX BEIIECTB H OCBOOOKACHHA JHEPTUH. THIIBI ABIXAHUS.
Jlbixanue pacreHuii. Posiib yCThUI M YEUEBUYEK B TTPOLIECCE ABIXAHHS
pactenuii. JIpixanne %uBOTHBIX. OpraHbl AbIXaHUs JKHBOTHBIX
OpPTraHWU3MOB.

O6bmen semecTs. OcobenHocTH 0OMeHa BEIECTB y pacTeHui. Posb
BBIJICJICHHS B [IPOLIECCE HHU3HEAEATENLHOCTH OPraHu3MoB. Briienenue
y *uBOTHbIX. Beigenenune y pacrenuii. OCHOBHbIE BBIICNHTETHHBIE
CHCTEMBI Y )KHBOTHBIX.

3HaY€HHE OMOPHBIX CHCTEM B )KH3HH OPraHU3MOB. OnopHbie CUCTEMBI
pactenuii. OnopHbie CHCTEMBI JKMBOTHBIX.

JIBiKeHHe KaK BaXHEHas 0COOCHHOCTE KHBOTHBIX OPraHH3MOB.
3HaYeHKe IBUrATEIBHON aKTHBHOCTH. Mexauu3Mel, obecrnednBaoe
JBH)KEHNE JKMBBIX OPraHU3MOB. [IBUraTenbHbIe PEAKIAN PACTCHMIA.
CBs3b KU3HENEATEILHOCTH OPraHH3Ma C OKpYy>kalomeii cpeIoii.
Peryisiums npoLeccos KU3HEAEATENBHOCTH OPraHH3MOB.
Paznpaskamocts. DnaokpunHas cucrema. JKenessl BHyTpeHneit
cexkpennu. Hepsras cucrema, ocobenHoctu crpoenus. Pednexc. Pons



HEPBHOM CHCTEMBI B PErY/IALHH POLECCOB KUIHEAEATEILHOCTH.
PocToBeIE BELIECTBA PACTEHHIA.

Bronoruueckoe 3Ha4eH1e pasMHOIKEHHS. BHIbI pA3MHOKEHHUS.
becnonoe pasmuoxeHue pacteHuil. [lonoBoe pa3MHOKEHHE PaCTCHHI.
Pa3zmHoeHUe pacTeHuii cemeHamMu. [[BeTOK kaKk OpraH nonoBoro
pasmuoxkeHus. Couerus. OnbuieHue. [[BOitHOE OIUIOLOTBOPEHHE.
ObpasoBanue IOA0B U ceMsH. POCT U pa3BUTHE pacTEHMIA.
WnnuBuayansHoe pa3sutie. PacnpocTpaHeHHe MIOI0B U CEMSH.
Cocrosinne NoKOs, €ro 3HAYCHHUE B HKU3HH pacTeHuil. VeaoBus
npopacrtanus cemsiH. [THTaHue W poCT MPOPOCTKOB.

TNonosoe pasmMHOXkeHNHE opraHu3MoB. OCODEHHOCTH

HOJIOBOI'0 Pa3MHOMKEHHA JKHBOTHBIX. OpraHs! OJIOBOTO Pa3MHOKEHHA.
[Monossie kinerku. Omnogorsopenue. OcoOeHHOCTH Pa3BUTHS
KUBOTHBIX Opranu3mos. Pazsutue 3apoasmia. TToctamOpuonansHoe
pa3BuTHE XHBOTHBIX. [IpsMoe 1 Henpamoe pa3BuTHE.

CymHOCTE MOHATHH «CHCTEMAY, «OHOIOTHYECKAs CHCTEMA.
Opranun3sm kak croxHas 6uonornueckas cucrema. Bzaumocsss
KJIETOK, TKaHCH M OPraHOB B OpPranu3Max.

Mup xumun

Xumus — Hayka o npupojie. HayuHsie OTKPBITHS XHMHH, OKa3aBLIHE
BJIMSIHME HA pa3BuTue Ouonoruu, Gpusuky. Biausaue nocTHKeHMET
XHMHYECKOH HAYKH Ha Pa3BUTHE TEXHHYECKOrO Nporpecca
4EJIOBEYECTBA.

IIpeamer uzydenus xumun. Bemecrso. Xumuueckue spieans. YucToie
BELIECTBA U CMECH. [OMOI€HHBIE U reTEPOreHHEBIE CMECH.

Cnoco0sl pas/ieieHHs FOMOreHHBIX CMeCeii (BbINapHBAHKE H
KPHCTAIUIH3ALMS, AHCTHILIALAA, nieperonka). CriocoObl pasaenenus



reTepOreHHbIX cMecel (oTcTauBaHue, QUIBTPOBAHME, ACHCTBHE
MarHuToM).

ITanbl CTAHOB/ICHHUS HAYKH XUMHH. YUeHbIe MHPA, BHECIIIHE
CYHIECTBEHHLIH BKJIaJ B pa3BUTHE XUMHUECKO#H Hayku (P. Boiiis, A.
JlaByazee, M.B. Jlomonocos, J[Ix. Jlamsron, K. IIpyer, A.
Asoraspo, U. Bepuenuyc, /I M. Mernenees, A.M. Bytiepos).
OTnuune HaAyYHBIX 3HAHUIT OT HEHAYYHBIX CBEICHUIA.

MeTo/pl Hay9HOro NO3HAHU. JMIIHPHIECKHE METO/BI HAYIHOTO
nosHanus (HabnoeHue, HKCIIEPUMENT, CPaBHEHHE, U3MEPEHHUE,
OIMCAHKE). DKCIEPUMEHT — OCHOBHOM METONT XUMHYECKOH HAYKH,
MoaenupoBanue.

Cocras BemecTs. ATOMHO-MONEKYISpHOS yucHHe. AToM. Mosnekyrna.
XuMuuecKkui 371eMeHT. 3HAKOBO-CUMBOIMYECKOE 0003HaUEeHHE U
Ha3BAHUS XHMHYECKHUX 3/1eMeHTOB. [lepuoanueckas

cucTteMa Xxumu4eckux 3neMentoB JI.W. Menneneesa.

IlpocTbie BemecTsa. Autorponus. CloXKHbBIE BEIIECTBA (XMMHYECKIE
coenuHeHus). XuMuyeckas GopMyna — 3HAKOBO- CUMBOJIMYECKOE
OTpaKeHWE KAUECTBEHHOTO H KOIMYECTBEHHOTO COCTABa BEILECTRA.
Ha3sBaHug BEIIECTB: HAYYHEIC U TPUBHAJILHBIE,

Knaccudukamus Bemects. Heopranuueckue Bemecrsa u
opraHuveckue BewecTsa. Heopranuueckue BemecTsa: npocTsie U
croxHbIe. [IpocThie HEOPraHHYECKHEe BELECTBA: METAJLIbI U
HemeTanisl. Cocras, OpMYIbl, PUMEPHI HEOPTAHUUECKHX BEILIECTB.

ATtMmocepa: cocTas, CBOHCTBA M (yHKIHMK. 3auuTa aTMocheps OT
3arpA3HCHMSL.

CI10)KHBEIE HEOPTAHWYECKHE BEIECTBA: OKCHIIBI, KHCIIOTHI, OCHOBAHMS
(ruppoxcuasl) ¥ conn. Boza.



Opranuveckue BemiecTa. CBOMCTBA U NPUMEHEHHE OPraHHIeCKUX
BEMIECTB. YTIEBOABI, OCITKH, JKUPHI (TUMH/IBI) U HYKICHHOBHIE
KHCJIOTHI, HX 3HAYCHME /IS YeI0oBeKa. BemecTsa BOKpYr Hac: COJib,
caxap, cojia, CTUpPaJIbHBbIi IOPOLIOK, YKCYC, JIEKapCTBa.

Mup ¢puznkn

DPusnka — Hayka o0 npupoae. Dusnyeckue sapicuus. Bansnue Qusuku
Ha Pa3sBUTHE HAYKU ¥ TeXHUKH. CBA3b QU3MKU C APYTHMHU HAYKaAMH,

®usuueckoe Te10, PU3MEECKOE ABICHHE, PU3IHTECKAST BETHIHHA.
M3mepenue Ppu3HyecKux BENHUYHH. MaTeMaTHYECKHE NEHCTBUS C
(bu3HueCKMMH BeNHIHHAMA. [IBIKEHHE KaK ECTECTBEHHOE CBOMCTBO
Tea. Mexanudeckoe aBHKeHHe. OTHOCHTENILHOCTE JBUKCHHS,
TNouATHS ¥ BETMYUHBI, CITY/KALIHE JUIA OMUCAHHA MEXaHHYECKOro
JBUKEHHS, 3HAKOBO-CUMBOJIMYECKOE MX NIPEACTABICHHE.
IIpsimonuneiinoe 1 papHOMepHOe nBwkeHHe. CKOpoCTb.

Ipruuna apwxkenns ten. Maepmus. Crna kak Mepa B3auMOACHCTBHSA
ten. Cuna TAKEeCTH, paBHOAEHCTBYIOMIAs CIIa.

Cuiisl B IpHPOJZIE H B TEXHUKE. 3HAKOBO-CHMBOJIHIECKOE
npeacTasienue cui. Jlepopmarus.

Tena u BemecTBa, AMCKPETHOE CTPOEHHE BeleCTB. CTPOEHHE MKHAKHX,
TBEP/LIX H ra3000pa3HbIX Tei. Mcnonb3oBanne (hH3NUECKHX CBOMCTR
TEJ1 YEIOBEKOM.

Pabora, mexanuueckas pabora. MomuocTs. Jueprus. [poctrie
Mexanusmel. KITJI. Hcnonb3oBaHre NPOCTHIX MEXAHA3MOB YEJIOBEKOM.

Buzibt 5HEpruy. 3ak0oH COXpaHeHHs YHeprun. UCTOUHHKH SHEPriu,
HCIIOJIb3YeMBbie Yea0BeKOM. Bo3oOHOBIsIeMBIE H HEBO300OHOBIAEMBIE
pecypcei. TIpeBpaiieHus SHEPrul U3 OZHOTO BU/IA B APYTOi.

JBmxenne Ten ConHEYHOU CHCTEMBL. 3aKOH BCEMHPHOTO TATOTEHMS.
Maruuribie B3anumoneticTus. @u3MYECKHe ABIEHHUS B aTMochepe.



OGecneuenue TemioBoro 6ananca xuBbIX CyecTs. Bus
TeII000MEHa: H3TyUEeHHE, KOHBEKIHS, TEMIONPOBOIHOCTD.
IIpucnocodIeH s KUBOTHBIX K XKH3HH B XOIOJHOM H JKapKOM
KJIMMaTe. 3aKOHBI MEXAHAKHA B XKH3HH SKHBOTHDIX.

[Ipumepnblii nepevens npakTuueckux pador
1. PasButhe cemsH (aconu u ropoxa (HabroncHue).

2. Onpeaenenue cpeaneii Maccel Tea (M3MEPEHHE).

3. Onpesnenenne  pa3Mepos JTACTOBO#H TACTHHKH
(u3mepenue).
4. BnusHue a30THBIX ynoOpenuii  Ha poct

pacTeHms (IKCIEPUMEHT).
5. Onpexenenue Bpemenu cyrok o Comsiy.
6. Habmoacaue nuHWH MarHUTHOTO TIOJIA.

7. BoisBIIeHHE NPH3HAKOB MHHEPAIIOB W/HIIH FOPHBIX HOPOJT Y
IecKa.

8. Usmepenue BBICOTBI Connana HaJ
TOPH30HTOM M TEMIEPATYPHl DKCIEePUMEHTAIbHOE
0OHapyKeHHe OPraHMYeCcKOro BEIECTBA.

9. DxcnepuMeHTaNbHOE 00HAPYKEHHE KpaxMaa.

10.  Habmonenue u onucanue 0coGeHHOCTEH CTPOSHUS
Oaxrepuii.

11. Habmonenue n onucanue ocobennocTel crpoenns
IJIECHEBBIX TPHOOB.

12, Habmonenwue u omucanue ocoGeHHOCTEl CTPOEHHMS
BOJOPOCIIH XJTaMHAOMOHABI.



TIECKA.

13.  Habmonenue u onucanue suenmsero CTPOEHHS MXa
KYKYLIKHH JIEH.

14.  Ha6mopenue u OnMcaHue BHELIHETO
CTPOEHHA MANOPOTHUKOOOPA3HEIX.

15.  HaGmionenwe u onucanne suemmero CTPOEHHS LIMLIEK,
XBOM M CEMSH XBOHHBLIX pacTEHHUI.

16. Habmogeuue u ONnHCcaHHe BHEILHEr0
CTPOCHHMS MOKPBITOCEMEHHOTO (IIBETKOBOIO) pacTeHMs.

17. BuisBnenue npucnocoGuennoCTH OpraHu3MOB K
YCIIOBUSIM Cpeibl OOHTaHHs.

18.  Habmonenue 3Be3guoro neba.

19.  Habmonenne 3a Jlynoii, pasamu JIynni.

20.  MsyueHue cTpOEHHS PACTHTENBLHOMN KIETKH.
21. H3yueHue CTPOESHHMS BETKOBOrO pacreHus.

22. WsydeHue  mepenBHKCHHS BOIBI H
MHHEPAJIbHEIX BEILECTB B PACTEHHUH.

23.  BeretaTHBHOE pa3MHOXEHHE KOMHATHOTO pacTeHus.
24. M3yueHwe CTPOEHMS BETKA.
25.  M3yuenue ocobeHHOCTeH PasBUTHA HACCKOMBIX.

26. PaszneneHue CMECH JKENE3HBIX OMAIOK | JPEBECHBIX
CTPYXEK CriocobOM OTCTauBaHus.

27. Pa3smenenwe cMecH NOBAapeHHOH COMM H KBapLIEBOIO



28. Pa3neneHHE C OMOINBI0 MArHWTA CMECH, cocTosLIeH U3
KOMOUKOB CCpBI H JKEIC3HBIX CTPYKEK.
|. BelaeseHIe TIOBAPSHHOMN COIM M3 €€ BOJHOTO PacTBopa.

2. Monyuenne JMVCTUIUTMPOBAHHOW BOABI H3
BOJIOIPOBOJTHOM.

3. Habmopenue 3a 00pa3oBaHAEM TCHH.
4. Onpe/ e ieHAE TIEHbI ACTCHAA H3IMCPHTEBHBIX mpubopoB.
5. QupeneneHre CpeaHel CKOPOCTH JBIDKCHIS TENA.

6. HaGonenme 3aBHCHMOCTH BEAWIHHbL AeOpMallii 0T
BeIHYHHbI AeGOPMHPYIOIEH CHIIbL.

7. U3y4eHHE BIHAHUA TEMNEpaTypsl Ha CKOPOCTb
b dy3un.

8. IIpoBepka yclIoBUs PAaBHOBECHS phIvara.
9. OupeeneHue N0I0COB MATHATOB C MOMOLIBIO KOMIACA.

10. Bnusaue I ENL [IOBEPXHOCTH HA
CKOPOCTb OXJIAAKACHHS WHIKOCTH.

TEMATHUYECKOE ILTAHUPOBAHHUE KYPCA
«ECTECTBO3HAHHE»

7-8 KJIACCHI




Pasnen coxepxanns | Tema ILiannposanne |

Kypca HArpy3KH aya/
BHeay/|

Beenenne B Beenienne B ecrecTBeHHBIC 2/24

CCTECTBEHHBIE HAYKH | HAYKH

PazsuTre 3nanui PassuTHe 3HaHuii 1roaeii o 5/44

JOIEH 0 MUpe MHpe

Ob6muk 3emin O6nuk 3emnn 2/14

Kn3nb Ha 3emne JKn3nb Ha 3emuie 5/54

Yenosex Ha 3emie Yenosek Ha 3emie 1/14

Mup actpoHomuu Mup acTpoHoMun 324

Mup Guonorun Mup Guonorun 5/54

Mup xumun Mup xumuu 6/54

Mup puznxu Mup pusuku 5/4 4

Peseps IA:!




