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INosicuuTeabHan 3aNHCKA.

JlononauTensHas obueobpazoBaresipHas  ofuiepassyuBaonias nporpaMma
«EcrecTBO3HAHWe»  (danee — IporpaMma) UMEET  eCTeCTBEHHOHAYYHYIO
HarnpaBJCHHOCTb.

HopmarisHyto TNpaBOBYX) OCHOBY HACTOAIICH MPOrpaMMbl COCTABJIAIOT
CIeNYIOHe JOKYMEHTDI:

- MepepansHelil 3akoH OT 29 nmekabps 2012 r. Ne 273-03 «O6
obpasoBaHuu B Poccuiickon Penepaunmn» (nanee -— @MepnepanbHbIi 3aKOH 00
00pa3oBaluK);

- [Tpukas MunucrepcTsa obpasoBarus ¥ Hayku Poccuiickoit Peaepaunu
or 17 onexabpsn 2010 r. Ne 1897 «OG6 yreepwcieHnu ¢eaepaabHOro
rOCYN@PCTBEHHOTO  0OOpa3’oBaTeNLHOrO  CTAHJApPTa  OCHOBHOrO  0fwiero
obpazoBaHus;

~ [lpumepHas  ocHoBHas 00pa3zoBaTC/bHag —[POIPaMMa  OCHOBHOIO
obmero obpasosarus (pewenue denepaspHOro  y4ebHO-  METONHYECKOTO
obpeauHeruss 1o obwemy obpasosanuio ot 8 anpens 2015 r., npotoxon Ne
1/15 (B penaxuuu porokosa Ne 1/20 ot 4 pespans 2020 r.).

- Ilpumeprast obpasoBaTenbHas MporpaMMa Io YyueGHOMY Kypey
«EcTecTBo3Hanne» (omobpena perierueM QeneparbHOro yuyeGHO-MeTOAUIECKOro
oObeauHeHus no obueMy 06pa3oBaHuio IPOTOKON 0T 26 oxTA6ps 2020 r. Ne 4/20)

[Tporpamma paspaborara Ha OCHOBE (YHAZMEHTAILHOIO si/ipa COJICPKAHHUA
obwero  obpasosanus, TpeboBaHMH  (enepalbHOr0  roCyAapCTBEHHOIO
00pa3oBaTebHOI0 CTaH/apIa OCHOBHOIO o6llero obpasoBaHus K pesylibraTam
OCBOEHMS  OCHOBHOW  06pa3zoBaTeNbHOM  MpOrpaMMbl  OCHOBHOrO  061IEro
ofpaszoBanusi Mo BceM yueOGHEIM npeameTam (B yacTH TpeGoBaHMii K pesynbTaTam
yueOHBIX TPEIMETOB eCTECTBEHHO-HAYYHOrO [UKAA — OHONOTHY, QU3UKH, XMMHH),
[Iporpammel HOPMHUpPOBaKS YHABEPCANLHBIX YHeOHBIX JeHCTBU.

B  nporpamme  cobuojiaeTcs  [PEEMCTBEHHOCTb ¢ (eaepaibHbiM
rOCYNapCTBEHHbIM  06pa3oBaTesbHBIM  CTAHJApTOM  HavaiaphHoro  obuiero
00pazoBaHUs; YYWTHIBAKOTCH BO3PACTHRIE W 1ICUXOJIOIMYECKHE  0CODEHHOCTH
yuammxes 11-14 ner, MexnpeameTHble CBA3H.

CozepxaHue nporpamMvibl HMCCT 0OCOOCHHOCTH, 00YCIOBACHHBIC, BO-NICPBLIX,
3aja4aMM  pasBuTeA, OOy4YeHHMs M BOCIMTaHMs  y4alMXCs, 3aJaHHbBIMH
COUMANBHBIMH  TpeOOBaHUAMH K YPOBHIO pa3BMTHA WX JIAMHOCTHBIX H
[I03HABATENILHBIX KAYECTR; BO- BTOPhIX, NPEAMETHHIM COJACpXKaHHEM OCHOBHOIO
obuero obpaszopanus; B-TPEThHX, TICUXOJIOTHYECKHMH BO3PaCTHBIMH
ocobeHHOCTAMHE 00yuaeMBIX.

Conepxanve nporpaMMel  HeceT B cebe GoJBIIOW  BOCHMTATENIbHbBINA
norennman. BocnuThiBaomas QyHKUMsS Kypca 3akmoyaercs B (GOpPMUPOBAHUH Y
oByuaomuxces 10TpeGHOCTH TO3HAHHS OKPYXKAIOLIero MUpa U CBOMX CBA3eH ¢ HUM:



5KOJIOIHYECKH 060CHOBAHHBIX MOTPEOHOCTEl, HHTEPECOB, HOPM 1 TIPaBHIL.

«ECcTecTBO3HAHME» — MHTEIPUPOBAHHBIA Kype, NPH3BaHHBIA OKa3aTh
COJEPKATEBHO-IESTEILHOCTHYHO TT0/IEPIKKY OCBOEHHS MPOrpamMM 110 y4eOHbIM
npeameram «Buosnorus» M «l'eorpadus», obecneydTs MPONEAEBTHYECKYIO
COfepXkKATENBHYIO OCHOBY JUIS TMOC/TEAYIOLIEro CHCTEMaTHYEeCKOro H3yuCHUA
npeaMeros «Xumus» 1 «Pusnka». MHTerpauus pasiuyHbIX eCTeCTBEHHO-HaYYHbIX
o6nacTeit 3HaHUsA OCHOBAHA HA TPECTABICHHH O €AHHCTBE IIPHPOALI H 00LIeM JUL
BCEX CCTECTBEHHBIX HAayK METO/AE NO3HAHHA.

B cBA3H ¢ 3THM u3yueHwe Kypca «EcCTecTBO3HaHHWe» HAmpaBlieHO Ha
AOCTHKEHHE CIIeAYIONMX Herelr:

—  IPOMNEJACBTHKA OCHOB OMONOIHM, XUMUH, QU3HKY;

oy (bopmnposaﬂue epBOoHavyaJIbHOTO  MPEACTaBJICHHA O  MeToAax
HAY4HOI'O ITO3HAHMWA IIPUPOAbl, HEJOCTHOIO B3rJIAAa Ha MHUD;

e (bopMHpoaaHne 3JIEMEHTapHBIX ymeﬂnﬁ, CBSI3aHHBEIX C BBITIOJTHEHHEM
yqe6Horo na6opaTopHoro HCCCNOBAHUA |

—  (QopmupoBaHKe y yualMxcs YCTOWYMBOIO HHIEpeca K I[Ipe/MeTaMm
€CTeCTBEEHO-HAYyYHOro UMKIa (K O1oIorun, XuMun, QU3KKe);

—  BOCIMTAHHE OTBETCTBEHHOTO M OepexHOr0 OTHOLICHHA K OKPYXKaloLeH
npupo/ie, GoOPMUPOBAHKUE IKOJOIHYECKOrO MBILLUIEHHA,

Mecmo npozpammot 6 yuebrom naane

Ilporpamma coctapiiena u3 pacyera obuiedi yuebnon Harpysku 70 1acos 3a
aBa roja obyuenus: | dac B HeACNIO NepBbli roa obyycHus ¥ | 4ac B Hezemo B
BTOPOH rozi 00yueHuUsI.

Bospacm obyvarowguxca: 11-14 ner
Obwgan xapakmepucmura yueinozo kypea « Ecmecmeosnanuey

BbINONHSsS  [poIe/leBTHUECKYIO poIIL, Kypce «EcrectBo3ianue»
COLCPXHT CHCTEeMHbIe 3HaHWS. bosbmoe BHHMaHWe B HEM  YAC/SETCA
NPEEMCTBEHHBIM CBS35IM MEXIY HAYdIbHOH H OCHOBHOW IWIKOJOW, WHTErpaiHn

3HaHWHA BOKpYr BeAylMX HMOCH, ONpeaesflolluX CTPYKTYpY Kypca H
cr1ocoOCTBYIOMMX (JOPMUPOBAHHUIO 11€70CTHOTO B3MISAa Ha Mup. B kypce naiorcs
neprhle NMpeACTaBlIeHUss O TakMX NOHATHSX, KaK «maccan,

«B3aMMOJEMCTBUE», «CHJIA», «IHEPTHs», «aTOM», KMOJIEKYJa», «<XHMUYEeCKUH
aneMeHT». [lojyyaeMble yJallAMHUCS CBENCHHS O BELUECTBAX M MX [MPEBPALICHHUAX
MOTYT CIYXHTh MepPBOHAYAIbHON OCHOBOW ANS NMOCTENEHHOIO OCO3HAHWSA MIEH O
TOM, YTO MaTcpus U GOPMbI €€ ABMKEHWs BCerja B3aMMOCBA3aHbl, YTO OODBEKTHI



NpUpOAbl 00pa3syroT LENOCTHbIE CHCTEMbl, OTHOCHTENBHO YCTOHYMBBIE, HO B TO Xe
BpeMsi AMHaMH4Hble. Hapyllenue 5TOM AMHAMKYECKOM YCTOHYMBOCTA CHCTEM
MOXET MPUBECTH K HeXkenaTelbHbIM nocieacTeusiM. Ocosnanue 3TOH WAEH BaXKHO
JUIS TIOHMMAaHKS 9KOJIOTHYeCKuX npodiem. Murerpanus pasmuuHbX eCTeCTBEHHO-
HayuHbIX 06/aCTCH 3HAHMS OCHOBAHA HA NPEACTABICHUH O CAMHCTBE NPUPOAbI U
ofmeM s BCEX €CTECTBEHHBIX HaykK Meroje Ino3Hanus. CoxepxkaHue HaHHOTO
Kypca CTPOMTCS Ha OCHOBE JEsTeIbHOCTHOIO Nojxonua. BosieueHue ydaluumxcs B
pa3HooOpa3Hyio yuefHYi0, MCCNe/ioBaTeIbCKYI0 W MPAKTHYECKYH) NEATENBHOCTh
SBASETCS YCJIOBMEM IMpHOOpeTeHMs NPOUHBLIX 3HAHMI, npeoOpa3oBaHUsA HX B
yOexIeHHs B YMEeHHS, CTAHOBICHHS OTBETCTBEHHOCTH KaK YepThl IMYHOCTH.

nJlaHpreMble pesy/ibTaThl OCBOEHHSI NMPOrpaMMbl

Ocpoenue )"-186”01'0 Kypca «EctecTBo3nanue» Harpasjeno na JOCTUXEHHUE
06yqa}omumucx JIMHHOCTHBIX, MPEIMCTHBIX H METAITPEAMCTHBIX PE3YJILTATOB.:

JTuunocmueivu  pesyasmamamu  M3ydeHuss  kypca  «EctecTBo3nanne»
SIBJISIIOTCH !

—  pa3BUTHE I[O3HABATEJBHBIX HMHTEPECOB, MHTEJUICKTYAIbHBIX M
TBOPYECKUX CIOCOOHOCTEH yyalumxcs;

—  (dopmMHpoBaHWE MOTHBAIIMK K M3y4YeHHIO B JlaybHeileM OHOJIOruH,
XUMHH, QH3KKH, dCTPOHOMHH;

—  BOCIMTaHHE OTBETCTBEHHOrO OTHOIUEHHS K IIpUpOJe, OCO3HAHME
HEOBXOAMMOCTH 3aIUKTHl OKpYXKAIolUIeN Cpebl,

- {OpMHpOBAHHE JIMYHOCTHOIO OTHOLUIEHHUS APYT K IPYTY, K YYHTEJIO.
Memanpeomemnbimu pesyromamamu A3y4eHHs Kypca ABISIOTCS:

—  OCBOEHHE IIPHEMOB HCCIIEIOBATENbCKON AEATENbHOCTH (COCTABIEHNE
IUIAHA, UCIOJI30BaHME 1IPHOOPOB, POPMYIIMPOBKA BBIBOJIOB M T. I1.);

—  ¢dopmuposaie npueMon paboTLl ¢ HidopMalreH, npeacTaBIeHoH B
pa3anyHoil hopme (TabuMibl, pUCYHKH, CXEMBI, HOPMYJIbI K T. 1.), HA PA3IHYHBIX
Hocutensix (kauru, Mateprer, CD, nepuoauveckne u3fanus u T. I.),

—  pa3sBHTHE KOMMYHMKATHBHLIX YMEHHH M  OBJ&JCHHE OILITOM
MEXUIMUHOCTHOM KOMMYILiMKaUMM (BejeliMe JAHCKyccud, pabora B rpymnmax,
BBICTYIDICHHC C COOOLLEHUAMH H T. 1L.).

lpedmemubiau  pesyromamamu  W3yveHus Kypca  «EcTecTBO3HaHHE»
ABJISIOTCA:

—  ocBoekue (a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHWH, HEOOXOAUMBIX AMA
JANBHERINEro U3yYeHUs CHCTEMATHYECKAX KYPCOB ECTECTBEHHBIX HAYK;



—  (hopMHpOBaHHe IEMEHTAPHBIX HCCIENOBATEIBCKHX YMCHHI,

—  [pHMEHeHHe NOJyYeHHBIX 3HaHMil W YMEHHH Ui perIeHHs
NpaKTHYECKHX 3a1a4.

1 rox obyuenus
BeIycKHEK HAYYHTCA:
. BBIAENATH OOBEKTH  M3yYeHHsl eCTECTBEHHBIX — HayK:
acTpoHoMHH, QU3MKH, XHMHH, reorpaduy, GHONIOrHH, SKOIOTHE;
. NPUBONTE MPHMEPbI B3aNMOCBA3EH B IPHPOIE;
. OOBACHITH CYLLIHOCTD NOHATHH «METOIY, «THIOTE3ay;

. HA3BIBATH HAYYHBIE CrOCOOL/YPOBHM MO3HAHKUA MHpPE, pasjId4aTh
METOMBI HAYYHBIX Hccnenopanwii  (Habmojenwe, onucaHue, HIMEpEHHe,
3KCTIEPHMEHT, MOJICTUPOBAHHE ), HA3BIBATH ITANLI HAYYHOIO HCCIE/I0BAHMS;

. ONpeAeIATs W MPUMCHATH MOPAAOK JACHCTBMN HCCIEOBaTeNs TPH
HabmioZIeHHH, M3MEPeHHH NPHPOAHBIX OOBEKTOB, NPH [OCTAHOBKE OMNLITA
(sKcriepuMenTa);

. XApaKTepU30BaTh BKIAL 3apyOekHBIX W OTEUECTBEHHBIX YYCHBIX B
pa3sBHTHE ECTECTBEHHBIX HAYK;

. ONMCHIBATE MNpeiCTABICHHS nNepBoOLITHBIX MmoOJeH © npHpoze,
NpeACTaBeHHst O CTPOoeHHH BceeneHHON y /ApPeBHMX HEpOAOB ¥ B paHHEM
CpenneBexoBbe;

. HEpPeYHCNATh TIPEANOCHUTKH ¥ OOBACHATH 3HaueHWe Beaumkux
reorpad)MyecKuX OTKpLITHI;

. OIMCHIBATE [0 MOZAENH BHYTPEHHEE CTPOCHHE 3eMITH;

. CPaBHMBATh 110 PHCYHKY BHYTPEHHEE CTPOSHHE [UIaHEeT- I'MraHTOB H
IUIAHET 3eMHOM IpyTInbl;

¢ cpaBHMBaThH runoressl o BosuukHosenuu 3ewym M. Kawra u I1-C.

Jlannaca, XK. Biogdona u Jix. JDkunca, ONHCHIBATE COBPEMEHHBIE MPEACTABICHHA O
BO3HHKHOBEHMHM W pasBHTHH CONHETHON CHCTEMBI;

. OIHACHIBATH CJIOUCTYIO CTPYKTYPY 3eMIIH, HA3LIBATh M PACTIO3HABATH HA
PHCYHKe reoornyeckue 06omouxn Semmm;

. NPUBOAMTH NPUMEPsl XHMHYECKHX SJEMEHTOB, IMPOCTHIX H CIIOKHBIX
BELIECTB, BEIIECTB ¢ MONEKY/ISPHBIM ¥ aTOMAPHBIM CTPOSHHUEM;

. OOBACHATE CYUIHOCTH TMOHATHH «TOpHBIE TOPOABDY, «MHHEPAJILD),
«penbedy», KKIuMaT»;



. OMHUCHIBATH OCOOEHHOCTH MOBEPXHOCTH M aTMocdepsl 3eMitu nocie ee
00pa3oBaHKs,

. BBISIBJIATH [IPU3HAKH MHHEPAJIOB M/UIIH FOPHBIX MOPOA Y IICCKa B XOHE
BbIIIOJTHEHHUS [IPAKTHYECKOH paboThl;

* MPUBOAUTE IIpUMEPL] MAJEOHTONOTUYECKUX CBHUAETEIBCTB ITOABICHUA
Ha 3eMne KUBBIX OpPraHnu3MoB;

. ONKMCHIBATH KM3Hb B JpeBHEHIeM OkeaHe, OCOOEHHOCTH CYWIH H
armoc(eps! jipesHel 3eMiy, Ha3bIBATS NIPUYMHB! Hayala 3ace/IeHUA CYIIH XUBBIMH
OpraHH3MamH;

* Ha3bIBaATb Q)HKTOPH, MOBJIUABILIHE HA BOSBHHUKHOBEHHE penbe(ba 3emnu;

- [1a3plBaThL YCJIOBHS, BJIMAIOLHKE Ha KJIMMAT, 06125101151'1'1:, Kak KjJumar
BJIMSCT HA 3CMHYHIO [MOBCPXHOCTD,

. NPUBOJAKTE TIPUMEPL] ¥ OMMCBIBATh YHUKAJIbHBIE IPUPOAHBIE O0BEKTEI
3eMIH, Ha3bIBaTh OCOOEHHOCTH 3eMiH, 00YCIOBUBIIKE XU3Hb Ha IUJIaHETe;

e BbLISBJIATH OGIIIHC A OTIIMYHUTCIIbHBIC [IPU3HEKH TCI YKHBOH M HEIKHUBOW
INIPUPOLBI, HA3BIBATb U PACKPLIBATH COACPKAHUC OCHOBHBIX ITPH3HAKOB XHUBOI'0;

. pacKphiBaTh JIOHAYYHBIE M TIepBble HayuHble TPEACTABICHUA O
TIPOMCXOKACTIHY JKU3IH; PACKPLIBATL COBpPEeMEIIlbie B3MJsAbl Ha BO3HHKHOBEHHE
YKH3HHU Ha 3emMIe;

. OOBSACHATL CYLIHOCTH TOHSTHH  «IBOJIOLMS», «BHIY, «dJopay,
«baynan, «cpeja oOMTaHHA», «MeCTO OOHMTAHMS», MNPHUPOAHOE COOOLIECTBOY,
«BHOLIEHO3», «IKOCHCTEMAY, (LETTE [THTAHUS;

. XapaKTepU30BaTb OCOOEHHOCTH Oprasu3MoB lapeTs bakrepuu, I'pubsr,
Pacrenus, JXUBOTHBIE, UX POJIb B IPHUPOJIE H B KU3HU YEJIOBEKA;

. XapaKTepH30BaTh OCOOCHHOCTH PpACTEHHH W OJKMBOTHBIX KPYITHBIX
CHCTEMATHYECKHX T[pYIl, OCOOEHHOCTH JIMUIAHHUKOB KaK CHMOMOTHYECKHX
OpraHU3MOB;

L OINHCBIBATE 3TAITLI PA3BUTUS )KM3HH Ha 3eMﬂe;

. BBIIESIATE  YCIOBMS  HA3€MHO-BO3JYIIHOM, BOJIHOM, TOYBEHHOM,
OpraEM3MeHHOW cpex  OOMTaHMs, NMPUBOJAUTL NPUMEPHI NPHUCIIOCOONEHHOCTH
KUBBIX OPraHU3MOB K YCJIOBMSIM HA3eMHO- BO3JYIUHOW, BOJHOM, [OYBEHHOM,
OpraEM3MeHHO cpen o0 TaHus;

. NPUBOAMTL TPUMEPBl Pa3HBIX BHUAOB [PHPOOHBIX COOOLLECTS,
UCKYCCTBEHHBIX 9KOCUCTEM;

. Ha3bpIBaTh U XapaKTCepU30BaTh KOMIIOHCHTBI [IPUPOIHOTO coofuuecTsa,



MPUBOANTH NIPUMEPEI LeNeH THTAHMUS;

. NPHBOJMTH PUMEPbI i BbIAG/IATH OCOOSHHOCTH PACTeHHH K KHBOTHBIX
PAsHBIX MATEPHKOB, OCOOEHHOCTH JWBBIX OPraHH3MOB MOpeH H OKeaHOB,
XapaKTepHU30BaTh OCOOEHHOCTH CTPOSHHA JKMBBIX OPraHH3IMOB — obuTareneH
Pa3sHbIX PHPOAHBIX 30H;

. OOBACHATH CYIIHOCTH TOHATHA «pacay, BBIACHATH XapaKTepHbIC
NpH3HAKK Ol  eBPONCOMAHOH, MOHIOJOWAHOH © OKBATOPHANBHOH pac,
OOBACHATH HX MPHCTIOCOOUTEILHOE SHAYCHHE,

. HA3BIBATH M XAPAKTEPH3OBAThL BaXKHeiuMe OTalbl CTAHOBACHHN
YenoBeKa;

. AOKa3bIBaTh Te3Hc «YenoBek — OHOCONMATBLHOE CYIIECTBOY.

Beinyexnuk noayyum 603MOICHOCHL HAYYUMBCA!

. UCNONB306AME  NPU  BLINOIHEHUU  YYEOHbIX  3G0anull  HAYYHO-
NONYAAPHYIO TUMEPaniypy no ecmecmeo3naniiio, CRPABOYHbIE MAMEPUANbI, pecypcol
Humeprema,

. OCHOBAM  UCCNEOOBAMEALCKOU U  NPOEKMHOU  OeAmenvHocmu  no
USYNeHWIO NPpupoOsl, BKAIOYAS YMEHUA (OPMYAUpOSams 3a0ayu, npeocmasiimo
pabomy Ha 3auumy u sauuuams ee;

. obHapyscusams C6536 IHAHUIW/YMEHUI NO eCMeCcmeeHHo~ HAYYHLIM
npeoMemam u ZyMaHumapHim npeomema;

. OPUEHMUPOBAMBCR 6 CUCMEME MOPAIbHBIX HOPM U YEHHOCmeU no
OMHOWENWIO K 0BBLEKMaM HCUBOU npupodel (NPUsHaHUE EbICOKOL YEHHOCINU JHCUIHU
80 BCEX €¢ NPOABNCHUAX, IKONOZUMECKOE COSHANUE, 3MOYUOHANLHO-YEHHOCMHOE
OmHOUEHUE K OOBEKMaMm HCUBOU RPUPOObL);

. cosdaeamp COBCMEEHHbBIE NUCBMEHHbIE U YCmHble CcOobujenus Ha
OCHOBE HECKOALKUX UCMOYHUKOS uHpopMmayuu, CcoOnpoeodcoams viCmynienue
npesenmayuel, Yuumvléan 0cobeRHOCmU ayoumopun CeepCmHUKos;

. pabomame 8 2pynne CEEPCMHUKOS NPU PEUeHUU NOSHABAMENLHBIX

2a0ay, YHUMBIEaNTs MHEHUE OKPYHCAIOWUX U A0EK6AMHO oyeHueamo cobemeennbiil
8KNIQ0 8 0eAMeNbHOCb 2PYNNbI,

. COBEPUIEHCMBOBAMb  HABLIKU YUMAMenseKkou u  opghoepaguyeckoli
2PAMOMHOCIU,

2 ro ofyuenus
BhilyCKHHK HAyqHTCH:



. OOBACHATH CYLIHOCTb IOHATHA  «ACTPOHOMHAN,
XapaKTepU30BATH OCHOBHBIE JTallbl PA3BUTUS ACTPOHOMHH;

. yKasplpaTe Ha Mojend nosoxenus Connua v rna”er B CoHEYHOU
cucreme,
. NMPOBO/IUTE KJIACCH(UKALMIO I:1aHeT, CPAaBHUBATh TUIAHETH 3eMHOU

TpymIbl Ha OCHOBE 0cOOEHHOCTEeH HX CTPOEHHMS; BBEIJICISAITE XapaKTepHLIE [IPU3HAKH
TOIAHET-THTAaHTORB,

' BBIJICNSTh XapakTepHble MpPHU3HAKM AacTepoMjiOB, KOMET, METEOpOB,
3Be3;

= HaxO0ANTb OCHOBHBLIE CO3BE3AUA CCBB})HOI’O NOoJylrapus [pyv rnoMoluiu
KapTbl 3BE3JITHOTO He6a;

. BBIACNATH OOLEKT M3ydeHust OMOJOrMHM; XapakTepu3oBaTh OHOMOTHUIO
KaK CHCTCMY HayK; pacKpbiBaTh 3Ha4eHHC OMONOrHYeCKUX 3HAHHIT,

. OOBACHATH CYLUHOCTL [OHATUI «KJI@TKa», «TKaHb», OPTaH», «CUCcTeMa
OpraHoB», «IHTaHHE», «ABTOTPORLI, «retepoTpodhul», «OTOCHHTE3Y,
«IHILEBApEHHe», «JIBIXaHUE», «razoobMeH», «O0OMEH BEIECTBY», «BbLIACIECHHEY,
«pa3apaXUMOCTb», «PedICKCy, «PA3MHOKEHUE», «TaMeTa»,  «OMBUICHHEY,
«OTUIOAOTBOPCHUEY;

. MPUBOAHUTH IIPUMEPBI BUIOB TKaHeW, OpraHoB, CHCTEM OpraHoB
pacTeHniH 1 KUBOTHBIX, HA3bIBATh UX (YHKUHKH,

. XapakTepu30BATh KUBOI OpraHu3M Kax OHOJIOrMYECKYIO CHCTEMY;

. CpaBlMBaTh OCOOEHHOCTH ABTOTPOMHOIrO U reTepoTpodHOro crocodbos
[TUTaHKA;

. OMUCKIBATE OCOOEHHOCTH NUTAHMS PAaCTEHH, pacKphlBaTh CYIIHOCTh

BO3/IYLIHOTO M MOYBEHHOTO MTUTAHKS PAacTeHUH;
. 060CHOBBIBaTH OMONOrMHECKYIO POJTH 3€JICHBIX PACTEHUH B TPUPOJE;

= OMMUCBLIBATL THTAaHHE H [NHUIIeBapeHHe Yy IKHBOTHBIX, BLIACJIATD
0COOEHHOCTH CTPOCHHSA TTHIIIEBAPHTEJIBHBIX CHCTEM XHBOTHBIX;

. HA3bIBATH U OIUCHIBATE IIPOBOASLIME CHCTEMBI PACTEHUHA H KHUBOTHBIX;
pacKpblBaTh PO.Ib KPOBEHOCHOM CHMCTEMBbI, KPOBM B TpPaHCNOPTE BeILECTB Y
XKMBOTHBIX OPraHH3MOB;

. Ha3blBaTh OPraHbl, Y4aCTBYIOUIME B NPOLECCE JIbIXAHHUS PACTEHHH M
XKHUBOTHBIX;

¥ Ha3biBaTh OCOOEHHOCTH BBIJICJICHUA Y paCTCHHﬁ U JKHUBOTHBIX,
XapakTepru30BaTh 3HAYCHUE BBIJICTIEHHUA B XXH3HH JXUBBIX OPraHW3MOB; IIPHUBOJAHTDH



JIOKA3aTenLeTBA TOro, YTo 00MeH BeulecTB — BaXHEeHIIMil PH3HAK KHBOTO;

. XapaKTepH30BaTh CTPOCHHE ONOPHBIX CHCTEM PACTEHHIl M JKHUBOTHBIX,
OOBACHATL 3HAYEHHE ONOPHBIX CHCTEM JUIS JKHBLIX OpPraHM3MOB, BBISBIATE
NPH3HAKH ONOPHBIX CHCTEM, YKasblBAIOLIME HA B3AHMOCBA3L HX CTPOCHHA C

BBITIOJHAEMbIMH QYHKIAAMHE,

. NMPUBOAMTS NPUMEPsl W  XApAKTepH3oBath Crnocolbbl /BHKCHHA
JHBOTHBIX, PHBOMUTE NPUMEpPH HATHYASA ABUIATENbHON aKTHBHOCTH Y PACTCHMI;
OOBSCHATH pPONb JABWXKCHHA B JKH3HH JKHBBIX OpPraHW3MOB; YCTaHABIHBATH
B3aMMOCBSA3b MKy Cpeoi obuTanus 1 cnocodaMH Mepe/IBHKEeHHs OpraHn3Ma;

. Ha3BIBaTh YACTH PEryISTOPHBIX CHCTeM, OOBICHATH pO/b HEPBHOH H
IHAOKPHHHOM CHCTEM B PEryJsiuy IPOLEcCOB KHU3HeAeATeNbHOCTH OpPraHH3MOB,

peduIeKTOpHBIH XapaKTep [AesTeAbHOCTH HEPBHOMN CHCTEMBI;

. NPHBOAUTH MPHMEpPhl MPOSBICHHA PeakiHil pacTeHHil Ha U3IMEHCHHA B
OKpyxatorei cpene;

. XGpaKTepU30BATh POJb PA3MHONKEHHs B JKH3HHM JKMBBIX OPraHH3MOB;
BLIABIATE OCOOGHHOCTH Gecronoro W NOJOBOIO PasMHOKEHHSA, ONPEeNsTh
NPerMyILECcTBa MOJOBOTO Pa3sMHOKEHHA nepesl GecrnonsiM; Ha3biBaTh U ONHMCHIBATH
YACTH UBETKA, YKA3blBATH MX JHAYCHME; JeNarh BHIBOAEL O OHOJOrHYECKOM
3HAYEHHH L[BETKOB, IUIOJIOB ¥ CEMAH;

. ONMHCHIBATE  OCODEHHOCTH  pOCTa W PasBHTUS  PACTEHHA;
XapaKTepH30BaTh TANbl HHAWBHAYAILHOTO PA3BHTHS PACTeHHI;

. BBUIEIIATS [IPEMMYINECTBA BHYTPEHHET0 OIUIOIOTBOPEHHS;

. PAacKpBIBaTh 0COOEHHOCTH PA3SBHTHS KHBOTHBIX; CPABHHBATE MPAMOE H
HENPAMOE PA3BUTHE KUBOTHBIX;

. NPHBOJMTH NPHUMEPHl CHCTEM M KOMIOHEHTOB, HX COCTAB/HIOLIMX;
npEMepsl GHONOTHYSCKHX CHCTeM M KOMIIOHEHTOB, HX COCTAaBJAIOIIMX; HA3BIBATH
e/MHALBI CTPOCHHA JKHBBIX OPraHmsMoB (KJETKH, TKaHH, OpraHbl); BbIABISTH
B3aHMOCBSA3b MEKIy OCOOEHHOCTAMHM CTPOCHHMS KIETOK, TKaHel, OpraHoB M HX

OyHKUMAMY; aprymenTHpoBarth Tesuc «JloGoil opraHusM — ITO CJAOKHAA
GuosiorudecKas cucTeMan,

. NPHBOAMTE NPHMEPHl OTKPHITHH XHMHM, OKA3aBUIMX BIHMsSHHe Ha
pasBuTHe GHONOTHH, QHIHKH;

. OOBACHATE CYUIHOCTS NOHATHH «BEIIECTBOY, «XHMHHYECKOS ABJICHHEY,
«YHCTOE BEIIECTBOY, KCMEChY, «POMOIEHHAs CMECHY, «IeTePOTreHHAas CMECh»;

. [IPUBOIHTE NPHMEPBI YHCTHIX BEIIECTB H CMECEH;

. MPOBOANTE Aa0OPaTOpHLIE  OMBITHI 00  pasfeNeHHIo



I'OMOr€HHBIX ¥ F€TEPOr€HHBIX CMCCEF!;

. NPUBOAMTH MPHMEPbl  OTKPHITHH  y4€HBIX,  BHECIIHX
CYLIECTBEHHBIN BKJIAJ B PA3BUTHE XHMHYECKOH HAYKH,

Y Ha3bIBATh OTJIHYMTE/IbHBIE TIPU3HAKH HAYYHBIX 3HaHUU;

. 0OBACHATH CYLIHOCTh [OHATHA  «METOJl HAay4yHOIo [O3HaHUs»,
«HaOMIOJIEHHEY,  (OKCIIEPHMEHT), (CPABRHEHHEY», KA3MEPEHUE»,  «OIMCAHHUEY,
«MOJIETMPOBAHME), KATOMY, KMONEKYNa»,  «XUMMYECKHH SJIEMEHTY,

«NPOCTOE  BELUECTBOY, AINIOTPOIHSAY, (CI0XHOE — BEIIeCTBO»,  «XHMHYecKas
opMyia», «<HEOPraHMYeCKUe BELIECTBA», «OPraHHYeckHe  BEUIeCTBay,
«METAIIBIY, «HEMETaJIIB), «HEOPraHMWYECKHE BEIIECTBAN, KOKCHIBLY,
«KMCNOTBI», KOCHOBAHUA», «COMH», KOPraHHMYECKUE BEILECTBAY,

e 0bo3HaYyaTh HEKOTOpble XUMHYECKHC 3JIEMEHTE] JIATHHCKAMH 6yKBaMPl
U MPUBOJUTHL UX MEXJIYHEPOAHBIC HA3BaHKA,

. pacKpLIBATH [IPAKTHYECKOE 3HAYECHHE OTKPLITHA MEepHOMYECKOro
3aKOHA JUIS Pa3BUTUA XUMHUYECKON HayKH,

. NIPUBOJUTE TIPUMCPBI TPOCTBIX M CJOXHbLIX BCLUCCTB, Hay4HBIX H
TPHBHUAIIbHBIX Ha3BaHUH BECILCCTB,

. KJIacCM(OUUMPOBATh BelleCTBA HA METAMIbI M HEMETAILl 110
(GU3KYECKHM CBOHCTBAM, [IPUBOJIKTD PUMEPDI METJLIOB ¥ HEMETAILIOB,

. XapakTepu3oBaTh CBOMCTBA M 3HAYeHUE KHCIIOpOJa; XapaKTepH30BaTh
cocraB, cBoWcTBa M QynkuMM atMocdepnl; 060CHOBLIBATE 3HAYEHWE 3AILMTHI
aTMOCdEpE! OT 3arps3HeHHs;

. NPUBOAMTE NPHUMEPBI U OIMHCHIBATH CBOWMCTBA HEKOTOPBIX OKCHIOB,
KHCIOT, OCHOBaHWMA (FMAPOKCHMAOB) W COJIEH; NPUMEpHI [PUMEHEHMS OKCHJIOB,
KHCIIOT, OCHOBaHMM (FM/IPOKCUIOB) U CONeit;

4 XapaKTCpH30BaTh CBOMCTBA M 3HAYCHHKE BOLBI,

. TNPUBOANUTE NNpUMEPEI " OITUCLIBATH CBOMCTBA HEKOTOPEBIX
OpraHH4YCeCKUX BCIIECTB,

e XapaKTepu3oBaTb OHOJIOIrMYECKOe 3HAaYEHHE YIi€BoAOB, 6CJIKOB, JKMPOB
(JIHI'IH}IOB) M HYKJIEHHOBBIX KHCJIOT,

. NPUBOAMTE [PHUMEPbl  4acTO UCMOJB3YEMBIX B ObITY OpraHM4YecKux
BELLECTB;

. OOBSCHATE CYIIHOCTb TMOHATHH «pH3UUECKOe SBICHHE», «DUHIecKoe

TEION, «pusnueckas BEJIMYMHAY, KA3MEpeHHe», «IpsMoe

H3MEPEHHEN, KKOCBCHHOC U3MCPCHHC»]



. Ha3bIBATH 0OBEKT U3yueHus QUIMKH; BHIACNATH NPH3HAKH K NPHBOAXTH

npuMeps! QU3MYECKHX SBJEHMM; NPUBOAMTL NPHMEPHl CBA3H QU3MKH C JIPYTHMK
HayKaMH;

. PacKkpsiBaTh 3HAYEHWE WIMEpPeHMs (MIMYECKMX BENHYMH TpH
(M3UYECKHX HCCICNOBAHNAX; CPABHUBATH (PH3MYECKHE BEIMUHHBL, PEIIATh 3a/1a4H,
OCHOBAHHBEIE HA NPOCTEHIINX MATEeMATHYECKMX pacuyeTax ¢ HCHONb30BaHHEM
GH3INYSCKHX BEIHYUH;

. OOBACHATE  CYUIHOCTH  TIOHSTHH  «MEXaHMYECKOe  JBHKCHUEN,
TPAEKTOPHA», CIIyTH», CIPAMOJMHEHHOS ABHIKCHHE», «PABHOMEPHOS JBHIKEHHEN,
«CKOPOCTEY,

. NPHBOAKTE [PHMEPBI OTHOCHTEIEHOCTH JIBHKSHMA Tell;

. NpejCTaBAATh [yTh, BpeMsi H CKOPOCTb B 3HAKOBO- CHMBOIHYECKOH
Gopme;

. BBIYHCIATH CKOPOCTh 1Mo (opMyiie; ONpefessTs CPEAHIOK CKOPOCTh
ABMXKeHMs Tejia; pelars OpocTeiiiine 3azauM Ha ONpelesieHHe CKOPOCTH
JBHKEHHS,

. OOBACHATH CYIHOCTH MOHATHH «HHEPUMA», «CHAA», «CHJIA THKECTH,
«paBHOJeHCTBYIONAN CHIA», «Ie(OpMaLIHs»;

*  [OpPHBOJKMTH [PUMEpPHl ABIKEHHS TeN [0 WHEPLHH, NPHMEpsI
NehOPMUPOBAHHBIX TeJl, HA3BIBAT NPHYMHEL AeQOPMALIHH;

. NPUBOJNTE INPHMEPHl B3aHMOACHCTBHA TeN; NPEACTABIATE pasHbIC
CHJIbI B 3HAKOBO-CHMBOJIMYeCKOH dopMme; onpejiensTs [0 PHCYHKY-CXeme
HATPABICHHE NEHCTBUS CHII,

. O0OBACHATH CYWIHOCTh MOHATHH «dH3HUECKOe TEA0», «BEUIECTBOY,
«IUIaBIICHHE, CHCTIAPEHHE, CKOHJIEHCALHS, «KPHCTA/UIH3ALIHNN;

. NPHBOAHTE NPHMEPBl BEIIECTB, HAXOMMIHXCH B  Pa3NHYHBIX
arperaTHBIX COCTOAHMAX; OMHCBIBATH 110 CXeME MePEXOo/l TeJl U3 OJHHX ArperaTHbIX
COCTOSIHUI B JApyrue; OOBACHATL pasaMuue B CBOHCTBAX TBEPABIX, XHAKHX H
ra3000pasHbIX BEUIECTB, HCXOAA H3 HX CTPOCHHSA;

. 00BACHATH CYUIHOCTH JIMCKPETHOCTH BEIECTBa;

*  OOBACHATH CYUIHOCTH MOHATHI «paboTay, «MOUIHOCTHY, IIPOCTHIE
MEXAHH3IMBI», «PBIYAr», «IHEPTHSY;

. NPUBOAKTL [PHMEpPbl JCHCTBHA CHJI, HE CcOBepUalomux padory;
[PEICTABIATS (u3uueckHe Benuumusl (paboTy, MOIIHOCTS M Ap.) B 3HAKOBO-



CHMBONUYECKOH HopMe; CPaBHUBATH MOLIHOCTH JBYX MEXAHH3MOB;
. OIHCHIBATH IIPOCTHIE MEXAHH3MBI, HCIIOJIb3yeMble B ObITY;

. Ha3bIBATH BU/Ibl SHEPrUM; PACKPHIBATH CYIIHOCTh 38KOHA COXPAHEHMS
JHEPrHM; OMHCHLIBATH NPEBPALICHUS YHEPrUM HA NMPOCTHIX NMPHUMEpPax; NMPHBOIKTHL
TPYMEPbL HCTIONB30BAHHA 4€J0BCKOM IIPCBPALLCHHA SHEPIHH; HA3bIBATh HCTOUHHKH
IHEPruM Uls OBITOBBRIX H NPOMBILUIEHHBIX HYXJ;, 000CHOBBIBATH HEOOXOAMMOCTE
3HeprocOepeKeHHs;

. PACKpPBIBATH CYIIHOCTH 3aKOHA BCEMHUPHOTO TATOTEHHS

. NPHBOJHTH IIPUMEPbl H OMHCHIBATH (DH3MYECKHE ABNECHHA B aT™Mochepe
¥ B HeApax 3eMilH; ONpefensTh HOMOca MArHUTA ¢ MOMOILIBIO MATHHTHOM CTPEIIKH;
NIPHBOAHTS NPHMEpPSI MTEKTPH3AIHH;

. NPHUBOAMTE NPHMEPH! H3NYYEHHs, KOHBEKIHH W TeIUIONPOBOJHOCTH B
npupone;

. OINHCHIBATH HM3BECTHBIE MEXAHH3MBl NPUCIOCOGICHHS JKHBOTHBIX K
JKH3HH B XOJNIOAHOM (3KapKOM) KiiHMaTe;

. MPUBOAMTE OPUMEPH! JeHCTBHS 3aKOHOB MEXaHHKH B JKHBOH npupoe,

NpHMEpPBl NMO3AaUMCTBOBAHHBEIX YENIOBEKOM Y TNpHPOas! H3oOpereHui, npHMeps!
(hu3MYeCKHX ABNEHAHA, CBA3AHHAIX C NMPENIOMIIEHHEM CBETOBLIX JIydel.

Buinyexnux noayyum 803moscHOCHb HAYHUMBCA!

. UCHOAB3C6AMYS NPU  GLINOAHEHUU  y4eOubix  3a0anull  HAy4YHO-
RONRYAAPHYIO AUmepamypy no Guonozuu, xumuy, Qusuke, ACmMpoOROMUlL, CnpasoyHble
mamepuanwi, pecypcol Humepuema;,

. OCHOBAM — UCCACOOBAMENBEKOU U NPOGKMHOU  OeAMensHocmu  1no
USYUECHUIO NPUPOOb, BKIIOYNAR YMEHUA (opmyauposame 3adawu, npedcmasisime
pabomy Ha sauumy u 3quuuams ee;

. OBHapydicusamy CEA3L IHAHUW/YMEHUN NO eCIMECMEEHHO~ HAYUHbIM
APEOMEIMam U 2yMaHumapHsim nPeomema;

. OPUEHIMUPOBAMBCA 6 CUCMIEME MOPARbHLIX HOPM U YeHHocmel no
OMHOMWEHWIO K 0BbEKMam HCusol npupodsl (NPUSHAHUE BbICOKOU YEHHOCU JCUIHU
60 6CeX €€ NPOABNEHUNX, IKONOSUMECKOE COIHAHUE, IMOYUOHANLHO-YEHHOCMHOE
onHoweHYE K 00beKman JCUson npupoost);

. cozdasame cobCMEEHHbIE RUCBMEHHBIC U YCMHbe COOOUjeHUs Ha
OCHOBE HECKOALKUX UCMOYHUKOS UHPOPMAYUY, CORPO6OAICOAms  GLICHIYRACHUE
npesenmayuen, yuumoi8an 0cobeHHoOCmu ayoumopuu C6EPCMHUK08;



. pabomame 6 zpynne CEEPCMHUKOE NPU Peulenuu NO3HABAMENbHbLY
3aday, NAGHUPOBAMb  COBMECIMHYIO  OCAMENLHOCMb,  YHuUmbiéams  MHenue
OKPYICAIOWUX U QOEKEAMHO OYeHUsamy coOCMeenHblll 6K1a0 6 odesmenbHoOCMb
epynnbt;

. COBEPUIEHCMBOBANMs HABLIKY Yumamensekoi u opgoepaguyeckou
ZPAMOMHOCIIU,

Coaepranne nporpammsl Kypea
BsejieHne B €CTECTBEHHBIE HAYKH

Msyuenne npupoas! yenosexom. Ecrectsennsie Hayku (acTpoHoMus, QH3KMKE,
XUMHS, reonorus, ¢uaudeckas reorpabms, Omonorms, skomorus). OOBEKTs!
H3YYeHHs eCTECTBEHHBIX Hayk. Apucrorens, M.B. JlomoHocoB — y4eHsie-
sHUMKIoNeANCTE. CBAsH TPHPOAHBIX OOBEKTOB JAPYr ¢ APYroM M C KHBBIMH
CyIEecTBaMH.

BosuukHOBEeHHE ecTecTBeHHBIX Hayk. Hayunas xapruna mupa. Hayunsii
metost. Crnocobul/ypoBHE NO3HAHHS MHpPA: YYBCTBEHHOe (SMIHMpHYECKOE) H
TeopeTHyeckoe nosHauue. Bxaaax Dparocdena u  ApuCTOTeNs B pasBHTHE
eCTeCTBeHHBIX HayK.

Sabix Haykd (MOHATHSA, TEPMUHBL, CHMBOIGI M 3HakW), MerToasl HayKH,
OMIUPHYECKHe METOAbI: HaOmojeHWe, ONMHCAHHE, OSKCnepuMeHt (omsiT),
usmeperue. Monemmposanue. Crenpansubie (dacTable) meroasl. Pakt, runoresa,
teopus. OGopyoBaHne A1 HAYYHBIX HCCTRI0BaHHH,

Pazgurue 3HanuUil moaeit 0 Mupe

llpencrasiaenus O HOpupojge NEpPBOOKITHBEIX MOAeH. 3aBHCHMOCTH KH3HH
1epBo0BITHOrO YeoBeka 0T ero 3Hanuil 06 okpyxalomem mupe. [TucsMeHHOCTS —
peBomoHonHOe H300peTeHne HeloBeKa /Ui coxpanenns Hapopmanun. INossrenne
KaneHaaps.

BO3HHKHOBEHHE €CTeCTBEHHBLIX HayK. PeqMruosHoe W Hay4HOe [O3HAHWE.
Hayunpiit meros. Hayumsie crnocoObl/ypoBHHM [O3HAHHS MHpa: 4yBCTBEHHOE
(omMnupHYeckoe) H TeopeTHHeckoe mosHamue. Bian Oparochena, Apxumena,
ApHCTOTE/IS B PA3BHTHE €CTECTBEHHBIX HAYK.

Sl3pik HaykH (TOHSTHS, TEPMMHBI, CHMBOIBI ¥ 3HaKu). Meroisl HayKH.
OMnupHyeckue Meroanl (HabmoaeHue, H3MepeHHWe, OIMCAHHE, OSKCIEPHMEHT).
Monenuposatne, Crenpansibie (dacTabie) merosl. DaxT, ranoTesa, TCOPUsL.

[lpencrasnesns o BceenenHolt y ApeBHMX WHAMALEB, UIYMEPOB, IPEKOB.
Barnsasl na Beenemnyio B pansem Cpeasesexosse. Cucrema mupa no H.
Konepuuky. Benukue reorpaduueckme orkpeitus XIV—XVII 8B, BX
NPEeANOCHUIKH ¥ BIMSAHAE HA PA3BHTHE eCTECTBEHHBIX Hayk. buoreorpadpmueckue



otkpeiTha H.M. Basuiosa.

TpeacTaBnerus JOAeH O BO3HMKHOBeHHM 3emid. ['Mroresa — HaywHOe
npeanonoxenue. Funoress! o BoskukHosenuu 3emmu (K. broddon, M. Kanr, I1.-
C. Jannac, k. Joxkuuc, O.JO. IlImuar). CoBpeMeHHBIC NPEACTABICHHA O
BO3HKHKHOBEHMH ConHedyHoM cHcTembl. 3emis — Iuianeta COTHEYHOW CHCTEMBI.
BuyTtpenree ctpoenue 3eM:14: 81p0, MaHTHA.

3eMHast KoOpa. Cxonetso ¢ pasivyKe BHYTPEHIIEro CTpoelua [yaler-
TUIaHTOB M [JIAHET 3CMHOM I'pynIbl.

O6Gonoukn 3emnu: nutochepa, rumpocdepa, armochepa. XuMuUuecKue
snemeHThl 3emnu. BewecrBa B OKpyxaromem Mupe. XAMHUYECKHE JJIEMEHTLL
AToMbl. Moneky:1bl.

3emis rociie CBOero 00pa3oBaHMs: OCODEHHOCTH €e MOBEPXHOCTH H
armocgepsl. [opHble nopoibl. MuHepaibl, No:ie3HbIe HeKonaembie. ["eoorusl.

[ManeonTonorys. [TajeoHTONOrMYECKHE CBUAETENBCTBA MMOSBICHUA Ha 3emie
KMBBIX opraau3moB. JKu3ub B apesneiiuieM okeaHe. Cyura u atMocthepa npesHel
3emiin. JlurtochepHsie MInTh, MX JABHxkenue. Mimenenne ouepranuii MaTepuKkoR H
okeaHoB 3emiu. [Ipuumubl Hayana 3aceneHMst CyIIM >KHBBIMM OpraHu3Mamu.
OTtkpeiTis A. Bereuepa 1 Y. Hapsuna.

Pesvedy 3emnu. daxtopsl, NOBAMWABIIKE Ha BO3HUKHOBEHHE penbeda 3emn.

Jlenuuku, ux 3Ha4eHue AIs8 GopMUpoBanus penbseda 3emin. JIeAHHKOBBIA MMEepHOL.
MexJeIHUKOBbE.

O6auk 3emiin
3aBUCUMOCTE BHEITHEro o0uka 3eMiu OT KiIHMara.
Knumat. Yenosus, BidsoiMe Ha Kiumar. ATMOC(hepHbIe OCaIKH.

OcoGennble, yHUKalbHble NpHpoaHble o00bekThl 3emnu (Huarapckuii
BoJlonaj, bonewoi bapsepublit pud, TeppuTopusi ctpanbl Hunepnanael, ['umanan,
Baiikan, nopsexckue ¢nopnawl, nycthins Caxapa, ckansi B ['ocymapcrBeHHOM
npupoaHoMm 3anoseaHuke «Crosbp» B KpacHosipckom kpae, bonbliuoil KaHbOH PeKH
Konopano).

[nasera 3emis Kak cpeja OOMTaHMsl >XMBBIX OpraHuamoB. (OcoGeHHOCTH
3eman, 0oOYC/IOBMBIIHE KM3Hb Ha IUIaHeTe: MOJOXKEeHHe 3eMIIM OTHOCHTEIbHO
ConHua, BpalleHHe 3eMIM BOKPYr CBOeH ocH, armocdepa 3eMiIM ¢ 030HOBBIM
C/I0EM, OrPOMHBIE 3anachl XKUIAKON BOALIL, IOYBA.

JKu3up Ha 3emine

Kupas v Hexupas 1puposa. XHMMUYECKHH COCTAB XKUBBIX OPraHW3MOB.
OCHOBHBIC NPU3HAKH, OTJIMYAIOLIME XKHBOE OT HEXMBOIO: KISTOYHOE CTPOEHME,



oOMeH BCUICCTB, PasjipaXXuMoCTh, Pa3MHOXEHHE, pocT, PasBUTHC,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTD, alanTallks K yCIOBHAM XH3HH.

JloHayunble NpPeLCTABIeH s O MPOHCXOXKAEHHH XKM3HM. [lepBhle HaydHbIC
NPEANONOKEHHUA 0 BO3HMKHOBeHnH u3tK Ha 3emie (. Peaw, J1. Cnannunuany, JL
IMactep). [nnotesa o BeuHocTH xu3HH. COBPEMECHHbIC B3B! HA BO3HMKHOBEHKE
xu3nn Ha 3emite (AWM. Onapus, JDk. Xojaehn).

DBOMIOLMS — TO [POLECC HEOOPATHMOTNO HCTOPHYECKOTO Pa3BUTHS YKMBOH
npuponbl. [ naBHble ABMKYILME cunbl oBoounu (no Y. Jlapsuity). Pasnoobpasue
XMBBIX opranu3mos. Cucremarnka. KnaccuukaLms KHBBIX Oprasu3mos. Bua.
LapctBa kuBodt mnpupoxbl: baxtepuwu, ['pubsl, Pacreuus, JKusoTHbIE.
CyuiecTBeHHbBIE PU3HAKM TIPEJICTABUTENEH OCHOBHBIX [[2PCTB, MX XapaKTepHCTHKa,
CTpOEHHUE, 0COOEHHOCTH KU3HEIeATENLHOCTH, MECTa OOUTAHMUS, X PONb B MPUpPOLE
M B XHM3HM uesnoBeka. LlapctBo Pacrtenws: ryaBHeIM mpusHak (CmocoOHOCTH K
oTocuiTesy), 3HaueHHe pacTeHud B MpUpoje. boraHuka — Hayka O pacTeHHAX.
Kpynubie  cHCTEMaTH4YCCKHE  [PYIIIbI pacTeHui: BOZIOPOCIIH, MXH,
NanopoTHAKOOOpa3Hble, IOMOCEMEHHBIE, IOKPHITOCEMEHHbIE (LBETKOBBIE), HX
OCHOBHBIE TpU3HAaKH, MHoroobpasue. Jlnmainuku. Ilapctso  JKusoThsie:
MHOroobpasue JKUBOTHBIX, OCOOEHHOCTH HX CTPOEHHS, IKH3HEAEATENbHOCTH,
3HaueHue B NPHPOLE M B XXKU3HM vesnosexa. KpynHuie chcremariyeckue rpymnmnkl
KMBOTHBIX: [lpocteiime, becnossonounsie (KuieunonosocTHele, ‘Yepsn,
Monmockn, Ynenucronorue, Mraokosue), [TozBonounsie (PpiGel, 3eMHOBOAHbIE,
[Npecmbikatommecs, [lrunb,  Miekonuralolye), HX OCHOBHBIC —IIPM3HAKH,
MHOroobpasue.

Pa3BUTHe KM3HU Ha 3emJie: XKU3Hb B JPeBHEM OKeaHe; BBIXOJ PacTeHHil H
JKMBOTHBIX Ha CyIly; Jieca KaMeHHOYroJbHOrO MepHoJd;,  pacuBer APeBHHX
MPCCMBIKAIOUIMXCSA; ITHIB! H 3BCPH MTPOLLIONO.

Cpena u mMecTo obrTanus. HaszeMHO-BO3IylIHAs, BOAHAS W NTOYBEHHAS CPE/ibl
ob6uTanus oprauu3mMoB. OpranusmenHas cpejia. IIpucnocob1eHHOCTs OpraHU3MOB K
cpene obuTanus. [Ipipoauble coobmectsa (3kocucTeMbl). CTPYKTypa pHPOJHOTO
coobruccTsa. PasnooGpasue mpupoaubix coobuiecTs. EcrecTBeHHbIE MPHPOAHBIE
sKocUcTeMbl. MckyceTBeH bl coob1ecTBa (ArpOIKOCHCTEMBI).

Pactenus ¥ >KMBOTHBIC pa3yblX MaTepUKOB (3HaKOMCTBO C OTAENbHBIMU
NPEJICTABUTE/ISMH JKMBOH MPHPOALI KaxJIoro Mmartepuka). JKusHp B MOpAX H
okearax. CoobliecTsa IOBEPXHOCTH ¥ TOJL(HM BOAbL, AOHHOE COOOLLECTRO,
coob1ecTro Kopannosoro puda, riyGokoBoanoe coobmectso. Ilpupoatibie 30HLI
3eMnu: apKTHYECKHE MyCTBIHU, TYHJIpa, Talra, CMEIaHHble W LIHPOKOJIHCTBCHHbIC
neca, TPABSAHMCTBIE PABHMHBI — CTEGIM K C4BAHHDI, [IYCTBIHH, BJIAXHDBIC
TpOl’lH‘iCCKMC Jieca.

Yesnosek Ha 3emie



YenoBek — KMBOI opraHu3M. MecTo 4enoBeka B CHCTEME KUBOH TPHUPOIBL.
YesioBEUECKHE paChl: €BPONEOM/IHAs (EBPAa3MiAcKas), MOHrOJOMAHAs (A3HATCKO-
aMepuKanckas) W dKBaTopuaibHas (aBcTpao-HerpouaHas). IpecrnocoSuTenbHbIH
XapaKTep pacoBLIX MPH3HAKOB.

Hay‘thle npeJcraBieHus O IPOUCXOKIEHUHU YeiloBEKd. AHTpOﬂOJIOl‘IdH.
JlpeBHue Mpejxku denOBeKa: NPUONMTEKM M aBCTPAIONMTEKH. Henosek yMemnsii.
Yenosek mnpsAMOXoasiuni, Yenosek pa3ymHBIH (HeaHjepraiell, KpOMaHbOHEL,
COBpPEMEHHBIH ue0BeK). Yenopek — OMOCOLHAIBHOE CYILIECTBO.

Mup acrponomMun

Ilepsuie npexcrasnenms Jgofed o Beenennoil. 3apoxaenue ©  ITarnbl
pasBUTHS ACTPOHOMHMHM: JpcBHee Bpems (Mozend Bceenenno#t  Apucrorerns,
IMronemes), cpennee Bpems (B3rnsubl Huxonas Konepruka, I'anuneo Iannnes,
Jlxopaano bpyHo o crpoenun BceesneHHo#), Hosoe Bpems (COBpeMEHHbIE
KOCMMYECKHE UCCIeIOBAHMS, BaXKHEH e /1aThl B OCBOEHUH KOCMOCA).

Conneunas cucteMma. Ilnaners 3emuoi rpynnel (Mepkypuit, Bencpa, 3emns,
Mapc). YuukansHOCTb nianeTsl 3emis. [Ipoucxoxaenne Ha3paHUM 11aHeT 3eMHOM
rpynnet.  Jlyna. Ilnanersi-rurantel  (FOumrep, Catypn, VYpan wu Hentyn).
IMpoucxoxkieHue Ha3BaHWH 111aHeT-1UIaHTOB. AcTepon/ibl COJIHEYHON CHCTEMBI.
KoMeTw: BHBl, cTpoerue. Mereopsl. Meteoputbl. EIMHUILI  H3MEpeHUs
paccTosHuit B KOCMOce. 3Be3lbl — IMIaHTCKHE PAaCKaJleHHbIe Waphl, H3Tyvaroume
ceT. Tunel 3Be31 (kapnuku, ruradtel ¥ cpepxrurantel). Connue. Co3zse3nms.
| ‘amaKkTHKH,

Mup Onosoruu

Buonorus — mHayka o »u3nd. CoppemenHas OWonorus -— cucreMa Hayk.
3naqeHue GMONOrHYCCKUX 3HAHUH.

XuBble opraHm3Mbl, Mx TNpu3Haku. KnerouHoe CTpoeHHWe OpraHM3MOB.
Crpoenne kineTkH. OOHOKICTOYHbIE, MHOTOKICTOUHBIE W  KOJIOHHAIbHBIC
opranuamel. Tkauu. Tkauu pactenuit ¥ xuBoTHbX. Oprax, OpraHsl pacTeHHHA H
KUBOTHBIX. CucTeMa opranoB. CHCTEMBI OPraHoB KHUBOTHBIX. JKKBOH OpranusM —
310 OUoNorKyeckas cucTema.

CywmHocTe 1HOHSTHS  «nutaHue». Cnocobsl muTanus  (aBTOTpodHOE,
reteporpodHoe). OcOBEHHOCTH MUTAHMUSA PACTHTENLHOro opranusMa. llouBenHoe
nuranye. BosgywHoe nutanue (poTocHHTes). OCOOEHHOCTH MUTAHHUSA JKHUBOTHBIX.
PazHooOpasue >KMBOTHBIX 110 THIY IMTaHMA (PACTUTENbHOAAHBIC, XHUIHHKH,
napasutel). Ilumesapenue ©  ero  3Haderuc. OcobeHHOCTH — CTpOCHMS
IHIIEBAPUTEI bHBIX CHCTEM XUBOTHBIX.

Ilepenoc BewlecTB B OpraEu3Me, ero sHauycHue. [lepenBrkeHne BELICCTB B
pacrenud. OCOGEHHOCTH CTPOCHHMA OPraHOB PACTCHUH, 0OECICHABAIOLIMX TPOLECe



Nepexoca selecTs. [lepemeluenne BELIECTs B KIETKAX PACTEHHI 1 OAHOKICTOYHBIX
UBOTHEIX. OCOOEHHOCTH IlepeHoca BelecTs B OpraHu3Max MHOFOKIETOYHBIX
CHBOTHBIX. KpoBeHOCHAs cucTeMa, ee cTpoeHye, QyHKuun. Kposb n ec cocrasHbie
uacTH (rIasma, KIeTKH KpOBH).

3navenue Aplxanus, Poib  KMcnopoja B Mpolecce  pacllerieHus
OpraHMueckux BELIeCTB W OCBOGOXAeHMs dHepruu. Tumw apixanws. Jlerxanne
pacTenuit. Ponb YCTHMIL M YeUeBMUYEK B MpOLECCe JIbIXAHUS PACTeHMHL. Jpixanue
KMBOTHBIX. Opranbl AbIXaHHs )KHBOTHBIX OPTraHH3MOB.

O6wmen  semect. OcofenHoctn ofMena BewiecTs y pacteHu#. Poub
BBIJIENICHHUA B IIPOTIECCE KUIHEAEATEILHOCTH OPraHi3MOB. BbijeeHne y )UBOTHBIX.
Brinenenue y pactenuit. OCHOBHBIE BBIJIEINWTENIbHbIE CUCTEMbI Y XKHBOTHBIX.

3HaueHHe OIOPHBIX CHCTEM B JKM3HK opraHu3MoB. Onopusie CHCTEMBI
pacteHuit. OnopHBIC CHCTEMbI KHBOTHBIX.

JIBiKelHe KaK BaKHeHias ocoOenHOCTb XKHBOTHEIX OPraHW3MOB. 3HaueHne
JIBUTATe/IbHOW &KTMBHOCTH. MexaHu3Mbl, oOecrneyuBaloIne ABWKEHHE >KHBBIX
opraHusMoB. J[lBuratesnbHble peakuuu pactendil. CBA3b IKM3HEACHTCILHOCTH
opraHu3Ma C OKpyawliel cpenoit. Peryisumns npoueccoB #H3HEACATEIbHOCTH
opranm3MoB. Pasapaxumoctb. DHJOKpHHHas cucrema. JKenesbl BHyTpeHHeH
cexpeunn. HeppHas cucrema, ocoGeHHOCTH cTpoeHHs. Pednexc. Poan HepsHOM
CHCTEMEl B DEryJsIlMH TPOIECCOB JKM3HE[esTeNbHOCTH. POCTOBbIC BCIIECTBA
pacTeiui.

bBuonordueckoe 3HayeHve pasMHOXKeHus. Buapl pasmHoxkeHus. becrionoe
pasmMHOXNeHne pacteHuid. I[lonoBoe pasMHOXEHHME pacTeHHid. PasMHOXeHHE
pacTeHmil cemenamu. [[BeTOK Kak OpraH mnoJoBoro pasMHoxeHus. Corerus.
Onsinenue. /Jpoinoe oroxorsopenue. OOpasoBaHue mI0A0B U ceMsH. PocT u
pasBuTHe pacTeHuil. MuauBunyanpHoe pa3puTHe. PacnpocTpaHeHHe MUIONOB H
cemsii, COCTOsHME NOKOS, €ro 3Ha4YeHUe B XU3HU PaCTEHMH. Y CIOBHUS IPOpACTaHUs
ceMmsit. [TuTanue u pocT NpoPoOCTKOK.

Ilonosoe pazvHokenyde oprain3mMon. OcoGeHIIOCTH 10JI0BOrO pasMHOKEHHUS
uBoTHBIX. Opransl monosoro pasmuoxenus. Ilonossic knetkn. Onyoa0TBOPCHHUCE.
OcoGenHOCTH  pa3BUTHA  KHBOTHBIX  opranusmoB. Passurne  3apoabiuia.
[ToctamOpuonansHoE pasBuTHe HHUBOTHBIX. [Ipamoe u HENpsMoe pasBuTHe.

CyU.lHOCTb MOHSITHI «CHUCTEMAY, «OuooryuecKass CUCTemMan. OpI‘aHPBM KakK

cnoxnas OMONOrMYecKas cucTeMa. B3a¥MOCBs3b KICTOK, TKAaHEH M OpPraHoB B
OopraHusmax.

Mup xumuu

XuMHsi -— Hayka O Npupoze. HayuHele OTKpBITHA XAMMH, OKasaBuIMe
BJIMAHKE Ha pa3BuTHe OHONOrum, busuku. BiavsiHue JOCTHXKEHUH XUMHUYECKON



HayKH Ha pa3sBHTHE TEXHUYECKOI'o porpecca YeJIOBeYEeCTRBA,

Ilpenmer wu3yuenns xumuu. BeuecTBo. Xumuueckue spieHus. Hucrsre
BELIECTBA U cMeCH. [OMOreHHbIe W TeTEPOreHHbIe CMECH.

Crniocobbl  pa3fesicHHsi ~ FOMOrEeHHbIX — cMecelf  (BeImapuBaHue M
KPHCTAJUIM3aLMs, JIMCTHLIALMS, rieperonka). CrnocoObl pasiaeNieHUs reTepOreHHbIX
cMeced (oTCTauBaHKe, QUIBTPOBAHNE, JICHCTBHE MArHUTOM).

DTansbl CTAaHOBICHMUS HAYKM XHMHH, YUEHBIC MHUpa, BHECIUHE CYIECTBEHHbIH
BKNan B pa3BuTHe xumuyeckoi naykum (P. bo#nb, A. JlaByassc, M.B.
JIOMOHOCOB, Jx. JlanbToH, XK. Ilpyct, A. ABoraapo, 18 Bepuenryc, 1.H.
Mengences, A.M. Bytnepos). Otnudne HaydHbIX 3HAHHH OT HEHAYYHBIX CBEACHAH.

MeTozbl HayYHOTO MMO3HAHUs., DMIMPUYCCKHE METOALl Hay4YHOro IO3HAHHA
(nabmonenune, SKCIEPUMEHT, CPABHEHNE, H3MEPEHHE, OITUCAHHE). DKCIICPUMEHT —
OCHOBHOWM METO XMMHYECKOW HayKku. MoaenupoBanue.

CocraB BellecTB. ATOMHO-MOJEKyJsipHOe YyueHHe. AToMm. Morexyna.
XuMuueckuiA  JNeMEeHT. 3HAKOBO-CHMBOJIMuYeckoe o0O3HaueHHe M HA3BaHUSA
XUMMUeckix 2eMeHToB. [lepuomuyeckas crucreMa XuMHyeckux anementos JLH.
Merieneesa.

[Ipocrbie  Bewectsa.  Amiorponus. Cnoxeble BeuwlectBa (XMMHUeCKue
coenuHenusn). Xumuveckas Gopmysa — 3HAKOBO- CHMBOJIHYECKOE OTpaKeHHe
KauecTBEHHOr0 W KOJIHYECTBEHHOIO cocTasa BellecTsa. Haspanus BeulecTB:
Hay4dHble ¥ TPHBHAJILHBIE.

Knaccudukaims BeniectB. Heopranuueckme semiecrsa W OpraHAvdeckue
pelecTBa. Heoprauuueckye BemiecTBa: TpOCTele M claoxkHBe. TIpocTsie
HEOpraHWuecKue BellecTBa: MeTaibl ¥ HemeTamnbl. Coctas, GOpMyIbl, TPHMEpLI
HEOpraHHYeckux BemecTs. ATMochepa: COCTaB, CBOHWCTBA W (QyHKUME. 3aluTa
atMocdepul OT 3arps3Henns,

ClOXHble HEOpraHMYeckMe BellecTBA: OKCHUIbl, KHCJIOTHI, OCHOBaHHUS
(runpoxeuabl) u conn. Bopa.

Opraanyeckue eulectsa. CBOACTBA M NPUMEHEHHE OPTraHUYECKAX BEILCCTB.
Vraesozbl, 6eiMku, Kupbl (TUNAALI) U HYKICHHOBbIE KHMCIOTHI, MX 3HAYEHHE I
yesioseka. Beulectsa BOKpYr HAC: COJlb, Caxap, CoJ1a, CTUPANbHAIH MOPOITIOK, YKCYC,
JIeKapCTBa.

Mup pu3nku

dusmka -— Hayka o npupoge. Dusnveckue spnenus. Biousune usnku Ha
pasBUTHE HAyKH U TeXHHKH. CBsi3b QU3NKK C IPYTHMH HayKaMK.

dusnyeckoe Teno, husnueckoe sBnenne, Gusndcckas penmauna. Msmepenne



dDU3MUeCKUX BeNMYHH. MaTeMaTuueckue AeHCTBUS ¢ (UIUYECKUMM BENTMUAHAMH.
JIBM)KEHME KaKk €eCTeCTBEHHOe CBOMCTBO  Tell. MexaHydeckoe JIBUXKEHHUE.
OTHOCUTENBHOCTL ABWXKEHHMs. [TOHATHA W BEJMYMHBI, Clykaluue i ONHCaHus
MEXaHWYECKOrO  JIBHXKEHHS,  3HAKOBO-CUMBOJIMYECKOe  MX  MPCACTABJICHHC.
TpsiMonuHe#HOe U paBHOMepHOe ABMXKeHKE, CKOPOCTB.

Tpuuura aswkeHrs Tel. Muepuus. Cuia kak Mepa B3aMMOIEHCTBHS Tell.
Cuina TSKECTH, paBHOAEHCTBYIOLIAN CHIIA.

Cuiibl B TPUPOLE M B TEXHUKE. 3HAKOBO-CHMBOJIMYECKOE MPECTABICHHE CHIL.
Jledpopmarnius.

Tena W BemiecTsa, AMHCKpeTHoe crpoeHue BewecTs. CTpoenne >KHIKHX,
TBePHBIX M razoobpasupix Tei. McnonszoBanue (UIMMCCKMX CBOWCTB  TCN
YENOBEKOM.

Paborta, Mexanudeckas pabora. MomHOCT. DHeprus. TIpocTble MEXaHU3MBL.
KITJ1. Ucriosnis30Banie MpOCThIX MEXAHH3MOB YC.TOBCKOM.

Buusl sHepruM. 3akoH coxpaHeHMs dpeprud. VICTOYHMKXH DHepruu,
UCTIOJIb3yeMBlE 4esioBeKOM. Bo3oOHOBiseMBIE M HEBO30OHOBISEMbIC peCypChl.
[IpeBpalieHust IHEPrUM U3 OHOTO BH/A B APYTOH.

Jpwkenne Ten CosiHEYHOM CHCTEMbl. 3aKOH BCEMHMPHOIO TATIOTEHMS.
MaruuTHble BzaumoieicTsus. Dusnueckre ssjieHus B armocdepe.

O6cencyeHne TEMIoBOro HanaHca KMBBIX CYWIECCTB. Buasl rermnooOmeHa:
U3JTy4eHHE, KOHBEKLMS, TEIUIONPOBOIHOCTh. TIpUCIOCOOAEH S KUBOTHBIX K XKH3HU
B XOJIOZAHOM ¥ )KapKOM KJIMMaTe. 3aKOHbl MEXAHUKH B )KU3HHM HKHBOTHBIX.

Iepeuens npakmuveckux pabom

1 Pazsutue cemsi haconu u ropoxa (Habniosienue).

v Ornpejienenue cpeaneit Macehl Tena (M3MEpeHHe).

3.  Onpenenenne pa3sMepoB  JIACTOBOW  INACTHHKHM (M3MEpeHue).

4. BiusHMe  @30THBIX  YAOOpeHHH Ha  pOCT pacTCHHA
(axcnepument).

- % Onpejienenue BpeMenu cytok 1o Cosuuy.,

6.  Habmonenwe nMHUI MarHUTHOrO MOJIS.

g BhIsiBIeHMe NPA3HAKOB MHHEPATIOB W/HIIM FOPHEIX TTOPOJ Y MeCKa.

8. H3mepenune BbICOTDI Connna HaJl rOPU30HTOM K

TEMIIepaTypbl BO3IyXd B NOJAEHb.

9.  OkcnepuMeHTalbHOE obHapyxenue OpraHu4ecKoro BelecTBa.



10. DOxcnepuMeHTaTbHOE OOHAPYXKEeHHe Kpaxmara.
11. HaGmoznenue u onucanne ocobennocteil cTpoeHus OakTepHii.
12. Habmozaenue u onucanue ocobeHROCTeH CTPOSHUS MIIECHEBLIX MPUOOB.

13. HaGmonenne u onucanue ocoOeHHOCTeH CTPOGHHS BOAOPOCIH
XJITAMHIOMOHABL.

14. Habmozenue 1 onucaHie BHEUIHErO CTPOSHUSA MXa KyKYLIKHH JeH.

15. HabGmonenune ) ONHCAHHE BHEUIHero CTPOSHHS
NanopoTHUKOOOPa3HBIX.

16. HabGmonexue n onucaHyne BHELIHEro CTPOSHMS IIMINEK, XBOM U CeMSH
XBOHHBIX pacTeHHii.

17. Habmozaexue H ONMCAHHE BHEIIHEro CTPOEHHA
HOKPBITOCEMEHHOTO (I{BETKOBOI'0) PACTEHHS.

18. BsisBienue nNpuUCnocoOIeHHOCTH — OPraHM3MOB K YCJIOBHAM Cpe/isl
obuTanus.

19. HaGmoaenue 3pesnsoro Heba.

20. Habmopenue 3a Jlynoit, dpazamu JIynsl.

21. Hsyuenme CTpOEHMs PACTHTENILHON KIETKH.
22. Hsydenwue CTpOEHHs [BETKOBOINO PacTeHH.

23. MWzywenme nepeiBHkeHHs  BOALI M MWHEPAIBHEIX BEIeCTB B
pacTeHuu.

24. BererarHBHOE Pa3MHOKEHHE KOMHATHOIO PACTECHHA.
25. M3syueHue CTpOSHHA UBETKA.
26. Hsyuenne ocoGeHHOCTEH pa3BUTUS HACEKOMBIX.

27. Pasnenenue cMmecH JKeNe3HBIX OMWIOK MW JIPEBECHBIX CTPYKeK
cnocoboM OTCTaHBAHWA.

28. Pasnenenne cmecH IOBapeHHOH COJIM H KBaplEBOTO
necka.

29, PaszneneHue ¢ NMOMONIBI0 MArHWTA CMECH, COCTOAUICH M3 KOMOYKOB
cepbl ¥ JKeJIe3HBIX CTPYKeK.

30. Boienenne noBapeHHOH COMH U3 €€ BOJHOIO PacTBopa.
31. Tlonyyenue AUCTHAAUPOBAHHON BOJIBI M3 BOAOMPOBOAHOM.

32. Habmonenne 3a obpazoBaHueM TeHH.



33.  OnpesaeneHue USHb! JCACHHA HIMEPHTENBHBIX NpHGOPOB.
34, Ounpenenchue cpeiHeii CKOPOCTH JABMKEHUS TelA.

35. HalmonenHe 3aBUCHMOCTH BeJWYHHLI Ae(OpPMAlMH OT BEMHYHHBI
AeOPMHPYIOUIEH CHITBL.

36, MHsyuenue BIAHAHHA  TeMIEpaTypsl Ha  CKOPOCTH
madbysun.

37. [Ilposepka yClOBHS PABHOBECHS phiyara.
38. Omnpenenenue NOJIOCOB MAIHKHTOB C MOMOLIBIO KOMIIAca.

39. BausHHe IOMAAH  HOBEPXHOCTH HA  CKOPOCTH
OXJIAMKACHHS KHIAKOCTH.

Yuebubiil (TemaTHuecknii) naan

Haanuposanue

Pasaen cogepimanus Kypea HATPY3KH
1 ron oby+enns (35 1)

BEJICHHUE B ECTECTBEHHBIC HAYKH 4y
BHTHE 3HAHUI HO/ICH 0 MEpe 9y
3eMau 3y

Ha 3emie 109

Ha 3emue 24

Peseps 7u
2 rop obyuenns (35 4)

Mup acTpoHOMHE S5u
Mup Guosornu 109

Mup xumun 114
Mpup busukn 9yg

YueOuptit (remaTuvecknii) maan

Ne Hasganue pasnenos H tem KomuecTso yacos Dopamsl KOHTPONA
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Ka
34 20 14
MHp aCTPOHOMHH 5 4 1
2 Mup 6nonorun 10 4 6
3. Mup xumun 11 6 S
4, Mup dusuxn 10 8 2
Kanenpapruii yueGusii rpadux

OKOHYAHMKA

i

Konuuecrso

yueOHBIX HEeAeb

yucbubix aneit

yueOHBIX YacoB

Pesum sansuii

1 01.09.

31.05

34

2| Kommuecrso

34

1 wac B

MarepuanbHo-rexnuveckoe obecneuenne

A Ammapomoepﬁmuwmyw(nepwmnnﬁxom«mp
TIPUHTEP, CTOM, CTYJT)
2. WurtepakTuBHas jocKa

3. Yuennmgeckue cToast — 15 wryk

4. Crynss — 30 wryk

5. Jlupaxtayeckuil MaTepHal npeaMeTHoN obnacTn «BronoOrHs»
6. OGopyaoBanHe, BXOAsLIEE B COCTAB CTAHAAPTHOrO KOMIUIEKTA LEHTPOB 00pasoBaHus

ecTecTBeHHO-HayIHOH U TexHosloruyeckoli nanpasnesHocTel «Touka poctay
persoransHOro npoexra «Cospemennas mxonay» (2021 r), B Tom uncne nndposas
nabopaTopus yHeHH4ecKas.




