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INOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O €CTECTBO3HAHUIO COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K
pesynbratam ocBoeHuss OOII OOO, mpencraBinennsix B @I'OC OO0, a Takxke Ha
OCHOBE  XapaKTEPUCTUKU IUJIAHUPYEMBIX  PE3YJIbTaTOB  JIYXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIHUTAHWS W COIMAIM3AIMA  OOyYaronuXxcsi, TMPEACTaBICHHOW B
dbenepanbHON pabodeil MporpaMMe BOCHUTAHUS W TOJJICKHT HEIOCPEICTBEHHOMY
NPUMEHEHUIO TIPU peam3anuu  00s3aTeIbHOM YacTh 00pa30BaTEbHON IMPOTrPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma no ecrecTBO3HaHUIO oTpaxkaeT ocHOBHBIE TpeboBaHus ®I'OC OO0

JUYHOCTHBIM,  METalpeIMETHbIM W  NPEAMETHBIM  pE3yibTaTaM  OCBOCHUS
oOpasoBarenbHbIX MporpamMMm. [Iporpamma cocTaBieHa Ha OCHOBE aBTOPCKOM
nporpammbl  A.E. T'ypeBuu, [[.A. Hcaes, JI.C.IloHTak, BKJIIOYEHHOH B IE€PEUYEHB
nporpaMm il 00IIe00pa3oBaTENbHBIX YUPEKIECHUH, U METOJAMYECKOro MocoOus
«Duzuka. Xumus. 5-6 kimaccel» ¢ onopoid Ha yuyeOHUK «Duzuka. Xumus. 5-6 Kiaccy
A.E.I'ypeBnuy, JI.C.Hcaes, A.C. Ilontak . — [Ipoda. - 2013 r.

N3ydeHnne OaHHOrO Kypca B OCHOBHOW IIIKOJIE HAIpPAaBICHO Ha JOCTHXKEHUE
CJIENYIOIIMX LEJEeH: MPOMEIeBTHKA OCHOB (DM3UKH M XMMHUH; MOJTYYEHUE yYaIIUMUCH
NpEeACTaBICHUM O METOJaX HAyyHOro T[IO3HaHUA MNpUpPOAbl, (PopMHpOBaHUE
DJIEMEHTAPHBIX YMEHUN, CBS3aHHBIX C BBINOJHEHUEM YYEOHOTO J1a00opaToOpHOTO
IKCIIepuMeHTa (ucciaenoBanus); GOpMHUPOBAHUE Y yUaIlIUXCSl YCTOWYMBOTO MHTEpEca K
peIMeTaM €CTECTBEHHOHAYYHOTO IUKJIa (B YACTHOCTH, K (PU3UKE ¥ XUMHUH).

BBenenue ¢pusnku u XUMHUH Ha paHHEW cTaauu oOydeHus: B 5—6 Kiaccax Tpedyer
U3MEHEHHUsT Kak (OpMBI H3JIOKEHHS Y4yeOHOro MaTepualia, TaKk U METOIAUKUA €ro
npenojgaBanus. I[loaTomy oco0oe BHUMaHuE B TOCOOMHU YIENEHO (DPOHTAIBHBIM
AKCIEPUMEHTANIbHBIM 3aaHusM. llpenmomnaraercs, 4To Ba)XXHOE MECTO B IMpoLEcCe
paboThl HaJlT KypCOM 3aliMyT PUCYHKH Pa3JIMUHBIX SIBICHUM, OMBITOB U M3MEPUTEIBHBIX
npubopoB. bonbIiioe KOIWYECTBO KaueCTBEHHBIX BOIPOCOB, MCIOJIB30BAHUE HTPOBBIX
CUTyaIluil B MPENoIaBaHNM JOHKHO CIIOCOOCTBOBATh CO3JaHUIO0 MHTEpECA ydalluxcs K
MpEeAMETY U CTPEMIIEHUIO K €0 MOHUMAaHUIO.

ConepsxkaHue Kypca UMEET 0COOCHHOCTH, OOYCIIOBIIEHHBIE, BO-TIEPBHIX, 3a/1a4aMu
pa3BuUTUs, OOYy4YeHUS U BOCHUTAHUSI  y4yalllUXCsA, 3aJaHHBIMH  COLUAJIBHBIMU
TpeOOBAHUSIMU K YPOBHIO Pa3BUTUS MX JUYHOCTHBIX W TMO3HABATEIbHBIX KAa4yeCTB; BO-
BTOPBIX, MPEIMETHBIM COJACP)KAHHUEM CHCTEMBI OOIEero cpeaHero oOpa3oBaHUS; B-
TPEThUX, MICUXOJIOTUYECKUMU  BO3PACTHBIMH  OCOOEHHOCTSIMHU 00y4aeMbIX.
JlesTeTbHOCTHRIN MOAXOA K pa3pabOoTKe ColepikaHHsl Kypca MO3BOJISIET PElIaTh B XOE
€ro M3Y4YeHUs Psijl B3aMMOCBSI3aHHBIX 3a7a4: 00eCIeYnBaTh BOCIPUATHE, TOHUMAHUE U
3allOMUHAHUE 3HAHUM, CO3/1aBaTh YCJIOBHS JIJIsl BHICKA3bIBAHUS MOAPOCTKOM CYKICHUI
HAay4HOT0, HPABCTBEHHOT'O, 3CTETUYECKOTO XapakTepa IO NOBOAY B3aUMOICHCTBUS
YeJIOBEKA M NPUPOJIbI; YAENSATh BHUMAHHME CUTyalusM, TJ€ YyYalluhcs JOJDKEH
pasnuyaTh YHUBEpCaibHbIe (BCeOOIIMEe) U YTUIUTAPHBIE IIEHHOCTH; UCIIOJIb30BATh BCE



BO3MOYXHOCTU [UJI CTAHOBJICHUs IIPUMBBIYEK CJIEAOBAaTh HAay4YHBIM W HPABCTBEHHBIM
MPUHITUTIAM ¥ HOpMaM OOIIEHUS U IEATeTLHOCTH. TeM caMbIM CO3JAI0TCS YCIOBHUS IS
WHTETPAllMA HAyYHBIX 3HAHWUH O MPUPOIHBIX CHCTEMax W IPYrux chep CO3HaHUS:
XyJI0’)KECTBEHHOM, HPDABCTBEHHOM, IPAKTUYECKOM.

[TogoGHOE moCTpoeHUE Kypca He TOJIBKO MO3BOJISIET PEelIaTh 3a/1a4M, CBI3aHHBIC C
oOy4eHHEM W pa3BUTHEM IIKOJHPHUKOB, HO U HECET B ceOe OOJBINON BOCTUTATEILHBIN
noTeHnuan. BocnuteiBaromas (yHKOHS Kypca 3akiarodaeTcss B (OPMHPOBAHUU Y
MJIAJIINX TOJAPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYKAIOIIEr0 MUpPa U CBOUX CBSI3EH C
HUM: 9KOJIOTHYECKHA 0OOCHOBAHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U IIPABUII.

OcHOBHOE cozepKaHHE Kypca BKIIOYAeT pasznenbl: «BBeneHue», B KOTOPOM
JTAeTCsl TIPEICTABJICHUE O TOM, YTO M3y4aroT ¢usnka u xumusi, «Tena u BemecTBay,
«B3aumopeiicteue Tem», «®PuU3HMUECKHE W XUMHYECKHME SBJICHUS», «YenoBek u
MIPUPOIAN.

N3 Bcero kommiekca COBPEMEHHBIX METOAOB IO3HAHUS MPUPOJBI B Kypce
COJEP)KATCSl CBEIEHHS O HEKOTOPHbIX W3 HHUX: HAONIOACHUSAX, HU3MEPCHUSX,
DKCIIEPUMEHTAX, MOJCIMPOBAHMM — U IIOKA3bIBACTCS HX B3aUMOCBS3b; JAOTCS
CBEJICHHsA O MpuOOpax W HMHCTPYMEHTaX, KOTOPbIE YEJIOBEK HCIIOJIb3yeT B CBOEH
IIPAKTUYECKON JEATENbHOCTU. BBITOIHSAS NPONEAEeBTUYECKYIO POib, Kypc «BBenenue B
€CTECTBCHHOHAYYHbIE TNPEeAMEThl. ECTECTBO3ZHAHME» COJEPKUT CHCTEMHBIE, A HE
OTPBIBOYHBIE 3HAHMS. BOJIbIIIOE BHUMAHME B HEM YJENSETCS MPEEMCTBEHHBIM CBS3IM
MEXKy HAYaJIbHOW M OCHOBHOM IIKOJIOM, HHTETPALMM 3HAHWUK BOKPYI BEAYIUUX HJIEH,
OTPEICIISIIOIIUX CTPYKTYPY Kypca U CHOCOOCTBYIOIIUX (POPMHUPOBAHUIO IETOCTHOTO
B3IVIsiJa Ha MUpP. B Kypce nmarorcs mepBble NPEACTABICHUS O TaKUX MHOHATHUAX, KAk
«Maccay, «B3aUMOJICUCTBUEY, «CUIIA», «QHEPTUL», «aTOM», «MOJEKYJIa», «(XUMUYECKUN
aneMeHT». [lonydaemMple yyalmuMucs CBEICHUS O BELIECTBAX U UX MPEBPALLICHUAX MOTYT
CIIY>)KUTh TEPBOHAYAJIBHOW OCHOBOW [JIsI IOCTEHEHHOrO OCO3HAaHHUS UAEU O TOM, YTO
Matepusi U1 GOpPMBI €€ ABWKEHHMS BCErJla B3aUMOCBSI3aHBI, YTO OOBEKTHI IMPHUPOJIBI
00pa3yroT IEJIOCTHBIE CHCTEMBI, OTHOCHUTEJIBHO YCTOMYMBBIE, HO B TO K€ BpeMs
IUHaMU4HbIe. HapyllieHrne 3ToM TMHAMUYECKOW YCTOMUYUBOCTH CUCTEM MOXKET IMPUBECTH
K HeXenaTeldbHbIM MocieAcTBUsIM. (Oco3HaHUE HSTOM HJEU BaXHO ISl MOHUMAaHMS
DKOJIOTHYECKUX TMpobneM. MHTerparusi pa3iInyHBIX €CTECTBEHHOHAYYHBIX OO0JacTeu
3HaHUS OCHOBaHAa Ha TPEJCTABICHWHW O EIUHCTBE NPHUPOABI M OOIIeM [JIs BCEX
€CTECTBEHHBIX HAayK MeTojie Mo3HaHus. Cojep:KaHHe JaHHOTO Kypca CTPOUTCA Ha
OCHOBE JIEATEJIbHOCTHOIO TMojaxoAa. BoBieudeHue ywammuxcs B Ppa3HOOOpa3HYHO
y4eOHYI0, MCCIIEIOBATENbCKYI0 M MPAKTUUYECKYIO IEATEIbHOCTb SIBIISETCS YCIOBHUEM
NpUOOpPETeHUs] MPOYHBIX 3HAHWM, NpPeoOpa3oBaHUsT MX B YOEXKIECHUS U YMEHUS,
CTAHOBJIEHHS] OTBETCTBEHHOCTH KaK Y€PThI INYHOCTH.



COAEPKAHUE OBYUYEHUA

Bsenenue

[Ipupona xuBast u HEKUBaAsL. SABIEHUS NPUPOABI. YeTOBEK — 4YacTh Npupoabl. BiausHue
yesioBeka Ha mpupoay. Heo6xoauMocTs u3ydeHus: mpupoisl U OepeKHOTO OTHOIICHUS K
Hel. Oxpana npupojabl. Pu3nKa U XUMUS — Haykd o mpupoje. Uto uzydaer pusuka.
Tena wm BemecrtBa. UTto wn3ydaer xumus. HayduHble MeETOABI HU3yUYEHUS MPUPOJBIL:
HaAOJI0/ICHUE, OIBIT, TEOPUs. 3HAKOMCTBO C MPOCTEUITUM (DU3HMUECKUM M XUMUYECKUM
obopynoBanueM: mpoOmWpkKa, Koyda, TabOpaTOPHBIM CTakaH, BOPOHKA, ITUIIETKA,
HirnaTesb, MIaCTMAcCOBBIA M METAUIMYECKUN IITAaTHBBI, AEpXKaTeiab IJs HPOOUPOK.
HarpeBatenbublii ipu0op, ocoOeHHOCTH IameHu. [IpaBuiia HarpeBaHusl BeEIIECTBA.
W3mepurenbHble NpuOOpHI: JIMHEWKA, HW3MEpUTENbHAsl JIGHTa, BEChl, TEPMOMETD,
MEH3YypKa (€IMHHUIIBI U3MEPEHHM, IIKana npudopa, eHa JAeJCHUs], Ipeie] U3MEPEHUI,
npaBuJia MOJb30BaHUS).

Tena u BemecTBa

XapaktepucTuku Tenl U BemecTtB (popma, oOveM, 1Ber, 3amax). OpraHuyeckue H
HEOpraHWYeCKHEe BellecTBa. TBepaoe, ®KUAKOE M ra3000pa3HOE COCTOSIHUSI BEILECTBA.
Macca tema. Maccel pa3finuHbIX TE€N B ONpUpose. DTaloH Maccel. Beckl. Temneparypa.
Tepmomerpel. [lenmumocTs BemecTBa. Monekynsl, aToMbl, HOHBL. lIpeacraBienune o
pa3Mmepax yacTull BeuiecTBa. J[BmkeHue JacThl BemecTBa. CBsI3b CKOPOCTH JBUKCHUS
gacTuly ¢ Temmeparypoil. uddy3us B TBepAbIX Tenax, MXUIKOCTAX U Ta3ax.
BzaumopeiictBue vacTtull BemecTBa M aromMoB. [losicHeHWMe CTpoeHusT W CBOMCTB
TBEPIBIX TEN, )KUAKOCTENW M Ta30B C MOJIEKYJIPHOW TOYKM 3peHus. CTpoeHne atoma u
noHa. XUMHYECKUE DJIEMEHTHI (KUCIOpPOJ, a30T, BOAOPOJ, KEJIe30, alFOMUHUI, Melb,
dbochop, cepa). 3Haku Xxumudeckux dJeMeHToB. Ilepuoaumdeckas cucrema JI. .
MenneneeBa. [IpocThie U crnokHBIE BelecTBa (KUCIOPO, a30T, BOAA, YIJICKUCIIBIN Ta3,
noBapeHHas coyb). Kucnopon. ['openne B kucinopoae. @orocunre3. Bomopoa. Bozmyx
— cmech razoB. PactBopel m B3Becu. Boma. Bopa kak pactBoputens. OuncTKa
pupoaHOM Boabl. [lToTHOCTE BeliecTsa.

B3aumopericteue ten

N3menenue ckopocti u  (GopmMbl Tenm Tpu WX B3auMmojeiicTBuu. [JleiicTBue u
npotuBoAeicTBre. Chila Kak XapakTepucTrKa B3aumojierictBus. Junamometp. HeroToH
— €AMHULA U3MEPEHUS CUIIBI.

Nuepnus. 1IposBiieHne nHepunu, TpuMepsl €€ ydeTa U NpuMeHeHns. Macca kak Mepa
MHEPTHOCTHU. ['paBUTAIIMOHHOE B3aMMOJAECHUCTBHUE. | paBUTALMOHHOE B3aUMOJICMCTBUE U
Bcenennas. Cuna TspkecTH. 3aBUCUMOCTBH CHJIBI TSKECTH OT Macchl. Jledopmarius.
Paznuunbie Bunabl nedpopmanuu. Cuna ynpyroctu, €€ HamnpapiieHue. 3aBUCUMOCTb CUJIbI
ynpyroctd ot aedopmanuu. Cuna TpeHUs. 3aBUCUMOCTb CHUJIBI TPEHHUS OT CHJIBI
TSOKECTH U KauecTBa oOpabOTKM moBepxHOcTeil. Ponb TpeHus B mpupone U TEXHUKE.
CriocoObl  ycuneHuss MU OcnabiieHusi TpPEHUs. OJEKTPUYECKOE B3aUMOJCHCTBHE.



OOBbsiICHEHHE DJIEKTPUYECKOTO B3aUMOJIEUCTBHSI HAa OCHOBE BJEKTPOHHOU TEOPHH.
Onektpusanus Ten TpeHueM. [lepegada 3neKTpuyecKoro 3apsia npu CONPUKOCHOBEHHH.
BzaumopeiicTBie OZHOMMEHHO W PAa3HOMMEHHO 3apsDKEHHBIX Tesl. MarHutHoe
B3auMoencTBue. IlocTossHHBIE MarHMTHI, UX ACMCTBHE Ha Kejae3Hble Tena. llomroca
MarHuToB. MarHuTHbIE CTpeNKU. 3eMiisi Kak MarHuT. OpUEeHTHpPOBAHHUE MO KOMIIACY.
[IpuMeHeHUE TOCTOSTHHBIX MAarHUTOB. /laBiieHHe Tena Ha Onopy. 3aBUCUMOCTb 1aBJICHUS
OT IuIomaau onopsl. Ilackane — enuHuna usmepeHus nasieHus. [lepenaya nasieHus
KUAKOCTIMU W Ta3zamMu. 3akoH Ilackans. JlaBnenwe Ha T1IyOMHE KUIKOCTH.
CooOmaromuecs cocybl, X NnpuMeHeHue. JleiicTBue KUAKOCTEH Ha MOrpyKEHHOE B
HUX TEJIO. ApXHUMEI0BA CUjla. 3aBUCUMOCTh apXUMENOBOM CHIIBI OT POJIA JKUAKOCTH U OT
00beMa MOTrpy>KEHHOW YacCTH TeJla. Y CIOBHS TIABaHUS Tell.

OU3NYECKHUE 1 XUMNYECKUE ABJIEHUA

MEXAHUYECKUE ABJIEHUA

[lonatre 00 OTHOCUTEIHHOCTH MEXAaHMYECKOTO JBHUXEHHUs. Pa3sHoOOpa3Hbie BHUIbI
MEXaHUUYECKOTO JBWXEHUS (TIPAMOJMHENWHOE, KPUBOJUHEWHOE, JBUXKEHUE TIO
OKPY>KHOCTH, Kosie0aTeapHOoe). MexaHndecKoe ABMKEHUE B IPUPOIE U TexHUKe. [1yTh u
BpeMs ABuKeHUs. CKOpOCTh JBHKEHUs. PaBHOMEpHOE, YyCKOPEHHOE U 3aMeJIEHHOE
JMBIDKEHUA. 3BYK Kak HCTOYHMK HHpoOpMammu 00 OKpykawmiem mupe. McTounuku
3Byka. Konebanne — HeoOXoauMoe yclIoBHME BO3SHUKHOBEHHUS 3ByKa. OTpakeHHE 3BYKa.
9xo0. I'onoc u ciyx, ropTasb 1 yXo.

TEIUIOBBIE ABJIEHUA

N3menenne oObeMa TBEPABIX, KUIKUX M Ta3000pa3HBIX TeJ TPU HArpeBaHUU U
OXJIAKJIECHUH. YUYET TEIUIOBOTO pPACUIMPEHUs M MCHOJIb30BAHUE €ro B TEXHUKE.
[InaBnenue u oTBepaeBaHue. TasiHWE CHera, 3aMep3aHUE BOJIbI, BBIIJIABKA YyTyHa H
CTajau, W3rOTOBJEHUE JeTaneld oTiauBKoil. lcmapenue xuukoctedl. (OxnaxneHue
xuakoctet npu ucnapenuu.) Kongencanus. Temnonepenaya.
OJIEKTPOMAT'HUTHBIE ABJIEHUA

DNEeKTPUYECKUN TOK KaK HalPaBJIECHHOE JBHKEHUE AJIEKTPUUECKUX 3apsanoB. Cuia Toka.
Amnepmerp. AMIiep — €IWHHIIA U3MEPEHUS CHIIbI TOKA. [IOCTOSIHHBIN U MEpEeMEHHBIN
ToK. Hamnpsokenune. Boabrmerp. BosbT — eauHuna u3MepeHUs HaNpPsHKECHUS.
Hcrounuku TOKa: Oarapeiika, aKKyMyJsiTOp, T€HEpaTOp JJIEKTpUYECKOro Toka (6e3
paccMOTpEHUsT UX  YCTpOMCTBa). OiekTpuyeckue nenu. llapamnensHoe U
rocjieIoBarTejibHOe coequHeHus. [lerictBus Toka. TemmoBoe AeMCTBUE Toka. Jlamiibl
HaKaJIMBaHWs. OJIEKTpOHArpeBaTelibHbIe MPUOOpPHl. MarauTHoe AEUCTBHE TOKA.
DJIEKTPOMAarHuThl U WX NPUMEHEHHE. /[elicTBME MarHWTa Ha TOK. DJIEKTPOABUTATEIH.
XUMHUYEeCcKOe NeUCTBUE TOKA.

CBETOBGBIE SABJIEHUA

CBeT kak UCTOYHUK MHPOPMAIIMH YeJIOBeKa 00 OKpy»karomieMm mupe. ctounukn cBera:
3Be3abl, CoONHIE, ANeKTpuyeckue jamibsl U 1p. [IpsAmoinnHeitHOE pacnpocTpaHeHUE



cBera, oOpazoBanue TeHel. OTpaxkenue ceta. 3epkana. [Ipenomnenue ceera. JIUH3bI,
UX TUIBI U U3MEHEHHUE C UX MOMOIIBIO (hOPMBI CBETOBOTO Myuka. OnTHYECKHe MPUOOPHIL:
¢doToanmapat, MPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TeJIeCKon (Ha3HadeHne mproOopoB,
UCIIOJIb30BAaHUE B HUX JUH3 U 3epkai). [ma3 m ouku. Pasnoxenue Oemoro ceera B
criextp. Pagyra.

XUMMWYECKHUE ABJIEHUA

XHWMHUYECKHE PEaKIMU, UX NPHU3HAKH U YCIOBHUS HX NpoTekaHus. CoXpaHEHUE MacChl
BEILECTBA NPU XUMHUYECKUX peakuusax. Peakiuu coennHeHus u pasnnoxeHus. ['openue
KaKk peakuusi coenuHeHus. Okcuubl (YII€KUCIbIM Ta3, HEramieHas W3BECTh, KBapll);
HAXOXKJEHUE B MpUpoe, PU3NUECKHE U XUMUYECKHE CBOMCTBA; MpuMeHeHue. Kuciorsl,
npaBwia paboThl € KUCIOTaMH, uXx IpuMmeHeHue. OcHoBanus. CBoicTBa IiesoueH,
npaBwiia paboThl C HUMH, MX (PU3NYECKHE U HEKOTOpble XUMHYECKHE CBOICTBa;
npuMmeHenue. Conu (IMOBapeHHas CoOJb, COAA, MEJ, MpPaMop, H3BECTHSAK, MEIHBIN
Kynopoc u 1p.). Haubonee xapakrepHbie npumeHeHus cosieid. Hambonee u3BecTHbIE
OpraHUYecKre BELIECTBA — YIJEBOABI (TJIIOKO3a, caxapo3a, Kpaxmal), HEKOTOpbIE MX
CBOMCTBa, NpUMEHEHHUE; OENKH, WX pOJib B JKU3HU YEJIOBEKA, MCKYCCTBEHHAs IMHILA;
KUPBL, UX pOJIb B >KM3HU YEJIOBEKA, UCIOJIb30BAHUE B TEXHHUKE; MPUPOIHBIA ra3 H
He(DTb, TPOIYKTHI UX MTEPEPAOOTKH.

YEJIOBEK U ITPUPOIA

3EMJISI — IIJTAHETA COJTHEUHOM CUCTEMBI

3Be3aHOEe HEOO: co3Be3AMs, IJIaHEThl. Pa3BUTHE MpENCTaBICHUN dYeloBeKa O 3emie.
Conneunas cucrema. ConHue. J[BrkeHune 3eMiu: BpallleHHEe BOKPYT COOCTBEHHOM OCH,
CMEHa JIHS ¥ HOYM Ha Pa3JIMUHbIX IIUPOTax, oOpaimieHne 3emian Bokpyr CosHIla, HaKIOH
36MHOM OCH K IJIOCKOCTH €€ OpOuThI, CMEHa BpeMeH roja. JlyHa — CIyTHHUK 3eMJu.
®a3p1 Jlynsl. MI3MeHeHHE TOPU30OHTAIBHBIX KOOPAMHAT HEOECHBIX TENl B TEUEHUE CYTOK.
3HAKOMCTBO C MPOCTEHIIMMH aCTPOHOMHUYECKHUMH MpUOOpaMu: acTpossiOns, TEIECKOIL.
UccnenoBanns kocmuueckoro npocrpanctsa. K. O. [Huonkosckuii, C. I1. KoponeB —
OCHOBATENIM COBETCKOM KOCMOHABTUKH. [O. A. I'arapuH — mnepBblli KOCMOHABT 3€MJIN.
UckyccTtBennbie crnyTHUKA 3emid. OpOuTanbHble KocMHuueckue craHiuu. Kopabnu
MHOTOPa30BOT0 HCIONb30BaHUs. [IporpaMMbl OCBOEHUSI KOCMOCA, OTEYECTBEHHBIE,
3apyOeKHbIE, MEKTyHAPO IHbIC.

3EMJIAI — MECTO OBUTAHUA YEJIOBEKA

Jlutocdepa, MaHTuUs, AAPO; YBEIWYCHUE INIOTHOCTH M TEMIIEPATypbl 3eMIIU C TITyOHHOM.
N3zyuenue 3emubix Henp. ['uapocdepa. Cynoxoactso. MccnenoBanne MOPCKUX TTyOuUH.
ATtmocdepa. ATMocdepHoe AaBieHue, 6apomeTp. BrmaxHOCTh BO3IyXa, OmpeeseHne
OTHOCUTEIBHON BIIAXXHOCTH. ATMOc(hepHble sBieHHs, IpoM U MoJHusA. OcBoeHue
aTMOoC(epbl YEIIOBEKOM.



YEJIOBEK JOITOJHAET ITPUPOY

Mexanu3mbl.  Mexanuueckas pabota. OHeprusi. CHHTETHYECKHE  MaTepHalIbl.
MexaHn3Mbl — TMOMOIIHUKM 4enoBeka. [IpocTeie MeXaHW3Mbl, pblYar, HAaKJIOHHAs
IJIOCKOCTh, TOJIBJKHBIM M HEMOJBIKHBIM OJIOKM; HMX Ha3zHaueHue. MexaHudeckas
pabota, yciaoBusl ee coBepieHus. [[oynp — eauHuIla u3MepeHus: padoThl. DHEpPrusl.
Hcrtounuku sHepruu. Pasnuunbie BuAbl TorumBa. CoNHEYHash SHEPTUS, €€ POJIb IS
XKU3HM Ha 3ewuie. TeIsioBble [BHUraTei, ABUTATEIM BHYTPEHHErO CrOpaHUs; HX
npuMeHeHue. TeraoBble, aTOMHbIE U THAPOANIEKTpocTaHIMU. Co3JaHuEe MAaTEepUajoB C
3apaHee 3aJaHHbIMM  CBOMCTBAaMHU: TBEPAbIE, JKAPOIPOUYHBIE, MOPO30CTONKHE
MaTepualbl, HCKYCCTBEHHbIE KpHUCTaJUIbl. I[lomuMmepsl, cBoiicTBA W TNPUMEHEHHE
HEKOTOpPBIX W3 HUX. BoOJIOKHA: NOpHUpPOAHBIE U HCKYCCTBEHHBIE, WX CBOHCTBA U
npumeHenue. Kaydyku v pe3nHa, UxX CBOMCTBA U IPUMEHEHUE.

B3ANMOCBA3b YEJIOBEKA U ITPUPO/IbI

3arpsizHeHHe aTMoc(epbl U THAPOCPEPDI, X BIUSIHUE Ha 300pOBbe Jtoei. KoHTposs 3a
coctogHueM atMmochepbl U Tuapocdepsl. PannoHanbHOE HCIONB30BAHUE TOILIMBA.
Hcnonb3oBaHue B3HEPrUM PEK, BETpa, MPUIMBOB, Temiaa 3emid, 3Hepruu ColHIa.
CoBpeMeHHass Hayka W Ipou3BoAcTBO. CpencTBa CBA3W. 3HaHWS, UX pOJb B JKU3HU
yesioBeKka U obmectBa. Kak /1101 Mo3HAIOT OKpyXaroluid Mup (Hayka BUepa, CErO/Hs,
3aBTpa).  YNpaBl€HUWE  NPOU3BOJACTBOM:  pPOJb  ABTOMATHUKH,  DJIEKTPOHUKH.
Komnwrorepuszanust mpousBojctBa. PoOotel. Ilexu-aBromatel. CpenctBa CBsI3M U
nepenavya uapopmaruu: tenerpad, TenedoH, paauocBs3hb (PaauoCTaHIUs, PaIUOBOJIHEI,
aHTEHHA, IPUEMHUK, TPOMKOTOBOPUTEIIb), TEIICBUICHHE.

JlaGopaTopHbie padoThI U ONBITHI

3HAKOMCTBO C JJa0OPAaTOPHBIM 000PYOBAHUEM.

3HAKOMCTBO C M3MEpUTEIbHBIME MpuOOopamu. OnpeneneHue pazMepoB (PU3NUECKOTO
tena. Ismepenue oobema KUIKOCTH.

W3mepenne oobema TBepaoro Tena. CpaBHEHHE XapaKTePUCTHK TEIL.

Habmroienue pa3nmuvHbIX COCTOSIHUHN BemiecTBa. MizMepeHne Macchl Telia Ha phlYakHbIX
Becax. Mzamepenune TemmnepaTypsl BOJBI U BO3IyXa.

Hab6mronenue nenumoctu Bemectsa. Habmonenue sinenus auddys3uu.

Habmoenue B3auMoIeHCTBUS YaCTHI] pa3INuHbIX BemiecTB. HabmoaeHune ropeHus.
OOHapy)KeHUe KUCIOPoa B COCTaBE BO3AyXa.

[TIpurorosiieHME pacTBOpaA C ONPEACICHHON MAaCCOBOM JI0JIEW 11O~ BAPEHHOU COJIH.
Pa3nenenre pacTBOPUMBIX U HEPACTBOPUMBIX BEUIECTB (DUILTPOBAHUEM.

W3mepenue mioTHOCTH BEIIECTBa.

HaGmronenne BO3HUKHOBEHUS CHIIBI YIPYTOCTH TIPH AehOpMaIiii.

HaGmronenue pa3nuyabIx BUIOB AepopMalinu.



HccnenoBanre 3aBUCUMOCTH CHUJIbI YNPYrocTH OT aepopmanuu. M3mepeHue cuiibl
TPEHUSL.

Habmronenue 3aBUCMMOCTH MHEPTHOCTH OT MaccChl Tena. M3yueHune pas3iMuHbIX BHUJIOB
TPEHHS.

HabGmronenue B3amMoOJEWCTBHS HARJIEKTPU30BaHHBIX Tell. HaOmrogeHue MarHUTHOTO
B3aUMOJICVCTBUSI.

OmnpeneneHue 1aBICHUS TEIA HA ONOPY.

Habronenue 3aBUCUMOCTH J1aBJICHUS KUAKOCTH OT TITyOUHBI IOTPY>KEHUSI.
HaGmronenne  ypoBHS  KMIKOCTM B cooOmIaromMxcs — cocyaax. M3mepeHue
BBITAJIKUBAIOIICH CUIIBIL.

OT 4dero 3aBUCUT BbITAIKUBAIOIIas (apxumeaoBa) cuiia? BelsicHeHre yClIoBUS TJIaBaHUS
TEN.

N3mepenre myTH U BpeMEHU JBUKEHUA. BbluncIieHHE CKOPOCTH JBUXKEHHUS OpycKa.
HabGnronenne oTHOCUTENbHOCTU ABUKEHUA. HabmoaeHne HICTOYHUKOB 3BYKa.
HalGnronenue u3MmeHneHus JJIMHBI Tella IPU HarpeBaHUH U OXJIAXK]ICHUH.

HaGmnronenune namMeHeHus o0beMa KUJKOCTEW U ra30B MIPU HArPEBAHUU U OXJIKICHUH.
HarpeBanue crexisinHo# TpyOoku. OTiMBKa UTrpylieqHoro coiaaruka. Habmonenue 3a
IIJIABJICHUEM CHETa.

HabGnronenue ncnapenus 1 KOHJIEHCAUK BOJIbl. PacTBOpeHre con U BhITIapUBAHUE €€
u3 pactBopa. OT 4ero 3aBUCUT CKOPOCTh UCIIAPEHHUS KUIAKOCTH.

HaOmronenue oxnaxxaeHus >KUAKOCTH Tpu ucnapeHuu. HaGmtoieHne KuneHust BOIbl.
Pa3meTka mikanisl TepMoOMETpa.

HabGnrogenue TemionpoBOgHOCTH BOJbI U Bo3ayxa. [lociaenoBarensHoe coeTMHEHME.
[lapannensHoe coeauHenue. HaOmoaeHue pa3nuuHbIX JeicTBuil  Toka. COopka
MIPOCTEUILIETO AJIEKTpOMAarHura. JlecTeue Ha MpOBOJAHUK C TOKOM.

CBeT U TEHb.

OTtpaxkenue cBeta 3epkasioM. HabmoieHrne oTpaxxeHusi CBeTa B 3epKajie.

[Tomy4yenune n3oOpaxeHus B INIOCKOM 3epkaiie. Habmonenne 3a mpeioMaeHuEM CBETa.
HaOmonenue nzobpaxxenuit B muH3e. HabmroieHne ciekTpa COJTHEYHOTO CBETA.
HaGmronenne pu3nyecknux U XuMUUYECKUX sIBJIEHUH. [[elicTBue KUCIOT 1 OCHOBAHUM Ha
WHIUKATOPBI.

BrisicHeHuEe pacCTBOPUMOCTH COJIEN B BOJie. Pacrio3HaBaHue kpaxmarna.

Hab6mronenue 38e3qH0ro HeOa. Habmronenue JIyHbI B TeECKOII.

Omnpenenenue azumyTta CoJHIIA C TTOMOIIBIO Kommaca. MI3roToBiieHne acTpoasOnu u
ONPENEIICHUE C €€ TTOMOILBIO BBICOTHI 3BE3/.

N3mepenne atMmochepHOro napieHus 6apomerpom. M3rotosienrne rurpoMeTpa.
N3yueHne neucTBus ppryara.

N3ydenue nelcTBUs MPOCTHIX MEXaHU3MOB. BbIuncieHrne MexaHn4ecKoil paboThI.



BolpamuBanue kpucramia. 3HAKOMCTBO € KOJUIEKLIMEW IUlacTMacc. 3HAKOMCTBO C
KOJUIEKITUEH BOJIOKOH.

Pacnio3naBanue NpupoIHBIX M XUMHUYECKHUX BOJIOKOH. 3MeHeHne (hopMbl MOIMITUIICHA
MIPU HArPEBaHUU.

Nzyuenue neictBus TenerpadHoro anmapara.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIMU pe3yJbTaTaMH H3y4eHHUs Kypca «BBeleHHEe B e€CTeCTBEHHOHAYy4YHBIC
npeaMeTsl. EcTecTBO3HaHNE) SABIISIOTCS:

— pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH yJammxcs;

— (popMupOBaHNE MOTHUBAIIMH K U3YYEHUIO B JATbHEHIIIEM (DU3UKHA U XUMUU;

— BOCIIUTaHHE OTBETCTBEHHOT'O OTHOIICHHUS K MIPUPO/IE, OCOZHAHNE HEOOXOAMMOCTH
3alIUTHl OKPYXKAIOLIEH CPEbI;

— (opMHpOBaHKE TUYHOCTHOTO OTHOLIECHUS JIPYT K APYTY, K YIUTEIIO.

— MertanpeamMeTHbIMU pe3yJIbTaTaMH U3YUEHUs Kypca SBIISIOTCS:

— OCBOCHHE MPHEMOB HCCIEIOBATEILCKON MNEATeTbHOCTH (COCTaBJICHHE IIJIaHAa,
UCIIOJIb30BaHUE PUOOPOB, (HOPMYITUPOBKA BEIBOAOB U T. 11.);

— (opmupoBanue mnpueMoB paboTel ¢ wuHMOpMalumeln, MnpeiacTaB- JICHHOW B
paznuyHoOil (opme (TaOmuiel, TpaduKh, PUCYHKH M T. J.), Ha Pa3IUYHBIX
HocuTensix (kuuru, Martepuer, CD, nepuoanueckue u3gaHus u T. 1.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHUW W OBJIQJCHHE OIBITOM MEXIMYHOCTHOU
KOMMYHUKAIMK (BeeHWE AHCKYCCHH, paboTa B TpyNIax, BBICTYIUICHHE C
COOOIICHUSIMU U T. 1.).

[IpeameTHpIMU pe3yibTaTaMu HW3Yy4YeHUs Kypca «BBeneHHe B €CTECTBEHHOHAYYHBIE
npeaMeTsl. EcTecTBO3HAHUE) SIBISIOTCS:

— OCBOGHHE  0a30BBIX  E€CTECTBEHHOHAyYHBIX  3HAHWH, HEOOXOAMMBIX IS
JTATBHEHUIIIETO U3yUYCHUSI CHCTEMATHUYECKIX KYPCOB €CTECTBEHHBIX HAYK;

— (opMHpOBaHHE dJIEMEHTAPHBIX UCCIIETOBATEIBCKIX YMEHUIA,

— MPUMEHEHNE TIOJyYCHHBIX 3HAHUN ¥ YMEHUH JJIs peIIeHUs IPAKTUISCKUX 3a/1a4.

— O0ecnieunTh JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHMSI OCHOBHOM
o0Opa3oBaTeNbHON TPOrpaMMBbI, CO3/aTh OCHOBY /IS  CaMOCTOSATEIHHOTO
YCHEIIHOTO0 YCBOEHHUS OOYyYalolUMKCS HOBBIX 3HAHWM, YMEHUW, BHIOB U
CIIOCOOOB  JIEATEIBLHOCTH JOJDKEH CHUCTEMHO JesTENbHOCTHBIM moaxon. B
COOTBETCTBUH C 3TUM MOJIXOA0M



— UMEHHO AaKTHUBHOCTb OOYyYaroIIMXCs IPU3HAETCS OCHOBOM  JOCTHXKEHHUS
pa3BUBAIOIIMX Lieel 00pa30BaHus. DTH 3HAHUS HE MEPEAA0TCS B TOTOBOM BUJIE,
a 100BIBAIOTCA YYAIMMHUCS B POLECCE TO3HABATEIBLHOM €SI TEIbHOCTH.

OnHuM U3 MyTel MOBBIIICHUSI MOTUBALUU U 3()()EKTUBHOCTH yUeOHOU NEATEIBHOCTH
B OCHOBHOW WIKOJIE SIBJIAETCSI BKJIIOYEHHUE YYaIIUXCS B Y4€OHO-HCCIEAOBATENIBCKYIO U
IPOEKTHYIO I€ATEIbHOCTh, KOTOPasi UMEET CJIETYIOIINE OCOOCHHOCTH:

— LeNMM M 3aJa4d dTUX BUAOB JEATEIBHOCTH YYaIUXCSA ONPEIEISIIOTCS KaK HUX
JUYHOCTHBIMM MOTHBaMH, TaK M COLMAJIbHBIMH. OTO O3HAYaeT, 4YTO TaKas
JESTeNIbHOCTh JIOJDKHA OBITh HAmpaBlieHa HE TOJBKO Ha  IOBBIICHUE
KOMIIETEHTHOCTH TOJPOCTKOB B MPEAMETHOW 00JIACTH ONpPENEIEHHBIX Y4eOHBIX
JUCUUIUIMH, HE TOJBKO HAa pPa3BUTHUE HUX CIOCOOHOCTEW, HO M Ha CO3/IaHHE
IPOJYKTa, UMEIOIIEr0 3HAYNMOCTb ISl IPYTUX;

— y4eOHO-UCCIIeI0BaTeNbCKass W IPOEKTHas JAESITENbHOCTh JIOJDKHA  OBITh
OpraHM30BaHa TaKUM 0O0pa3oM, 4YTOOBI y4allMecs CMOIVIM PEealnu30BaTh CBOU
MOTPEOHOCTH B  OOIIEHMHM CO 3HAYUMBIMHU, pPEPEPEeHTHBIMU TIpynIamMu
OJIHOKJIACCHUKOB, yuuTeneil u T. A1. CTpos pa3- IMYHOTO poJa OTHOLIEHUS B XOJI€
LIEJICHANIPABJIICHHON ITOMCKOBOM TBOPYECKOM M MPOAYKTUBHOW JEATEIBHOCTH,
NOJPOCTKM OBJAJACBAIOT HOPMaMM B3aMMOOTHOLIEHUN C pPa3HBIMU JIIOJBMH,
YMEHHUEM MEpPEeXOAUTh OT OJHOro BHJa OOLIEHHS K APYyromy, IpHOOpETaroT
HaBBIKM HMHJMBUIYaAJIbHOM CaMOCTOATENbHOW pabOThl M COTPYJHUYECTBA B
KOJUIEKTHBE;

— Oopranu3anusi y4eOHO-UCCIIEIOBATEIbCKUX M MPOEKTHBIX paldOT IIKOJIbHHUKOB
00ecreynBaeT COYeTaHUe PA3TMYHBIX BUAOB MO3HABATEIBHOW N1€ATENbHOCTH. B
TUX BHUJAX JESATEIBHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTUYECKH JHOObIE
CIIOCOOHOCTH TOJPOCTKOB, PEalM30BaHbl JIMYHbIE MPUCTPACTUS K TOMY WIU
WHOMY BHUJY JACSTEIBHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
5 KJIIACC

KoauuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IIpakTuyeckue
n/n NMPOrpamMmMbl Bceero oOpa3oBarTe/ibHbIE
padoThbI padoThbI
pecypchl
Pasznea 1. Beenenue
11 [Tpupona. Uto uzydarot Gpusuka u Xumus 3 3
Wroro mo pazneny 3
Pa3pen 2. Tesro u BerecTBo
2.1 CocTosHHUS BelllecTBa 8
2.2 XHUMHYECKHE 3IEMEHTEI 4 1 3
Hroro no pazneny 12
Pasnen 3. BzaumopeiicrBue e
31 Buner cun
3.2 JlaBnenue
Hroro no pazneny 9
Pa3znena 4. ®Pusnyeckue M XUMHYECKHUE ABJICHUSA
41 MexaHUYECKHE IBIICHU 3 3
4.2 TerutoBeIe ABICHUS 7 1
Hroro no pazneny 10
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 32




TEMATHYECKOE IINTAHUPOBAHUE
6 KJIACC

KoauuyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IIpakTuyeckue
n/n NMPOrpamMmMbl Bceero oOpa3oBarTe/ibHbIE
padoThbI padoThbI
pecypcsl
Pa3nen 1. ®uznyeckne 1 XuMu4yecKue siBJIeHHSA
11 DNEeKTpOMarHuTHBIE SABJICHUS
1.2 CBeToBbIC SIBIICHUS
1.3 XUMUYECKUE SIBICHUS 1
Wroro mo pazneny 18
Pa3nen 2. YenoBexk u nmpupoaa
2.1 3emJisl — TJIaHeTa COTHEYHON CHCTEMBI 3 1
Hroro no pazneny 3
Pa3nen 3. 3emuist — MecTO OOMTAHHSA YeJIOBEKA
3.1 Uccnenoanue 3emim
3.2 YenoBek AOMOJHSAET IPUPOIY 5)
3.3 B3aumocBsI3p yenoBeka U MpUpoIbl 1
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 16




INOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC
N KoanyecTBo yacoB DJIeKTPOHHbIE
(1]
Jlara uugposbie
n/ | Tema ypoka KoHTpoabHbIe IpakTuueckue
Bcero U3y4YeHHs o0pa3oBaTesbHbIE
L padoTsbI padoTbI
pecypchbl
1 Tena u BemectBa. JlaboparopHast padota 1 1
«OrnpeseneHue pazMepoB T
5 JIaboparopHsbie mpubopsl. U3mMepuTenbHbIe 1
npubopsl. M3mepenus.
Hayunsriit meton. Jlaboparopnas padorta
3 «Ornpenenenue o0bemMa KUIAKOCTU U 1 1
TBEPAOIO TEJIay.
4 dopma, 00beMm, 11BET, 3amax. JlabopaTopHas 1 1
pabora «CpaBHEHHE XapaKTEPUCTUK TEID»
Cocrosinue Beniectsa. JlaboparopHas
5 pabota «Haliro1eHne pa3ImyHbIX 1 1
COCTOSIHMM BEILECTBA»
6 Macca. JTaboparopHas pabora «M3mepenue 1 1
Macchl Ha PhIYaKHBIX BECAX)»
Temnepatypa. JlabopaTopHas pabota
7 «M3MepeHne TeMiepaTypsl BOJbI 1 1 1
BO3yXa»
Crpoenue BeuiectBa. JlaboparopHas
8 pabota «Habmonenne 1enumMocTu 1 1
BEIIECTBAY
9 JIBU>KeHMEe 4acTHI] BEILIECTRA. 1 1

JlabopaTtopHas pabota «Habmonenue




sBieHus Tuddy3um»

B3anmoneiicTBre yacTUl BELIECTBA.
JlabopaTtopHas pabota «Habmonenne

10
B3aMMO/JICHCTBUS YaCTHUI] PA3TUYHBIX
BEIIECTB»

11 Crpoenue aroma

12 Xumudeckue dyieMeHThl. JlaboparopHast
paborta «HabmroaeHue ropeHus»
Boaopon. Boga. PactBop u B3BECH.

13 JlaGopaTopHas paborta «Pa3nenenue
PacTBOPUMBIX U HEPACTBOPUMBIX BEIIECTB
(bunbTpoBaHHEM»

1 [TnotHOCTB. JIaGopaTopHas padora
«3mMepeHne MIOTHOCTH BELIECTBa»

15 KonTponbnas pabora

16 Cuna
Hedopmarus. JlaboparopHas padora

17 «HabmroneHre BOZHUKHOBEHUS CHITBI
VIPYTOCTH TIpH ehopMariu)

18 JlaGoparopHas pabota «/3mepeHne cUib»

19 Tpenwne. JlabopaTopHas pabota
«M3MepeHne Cubl TPEHUSD)
Dnextpuueckue cuibl. JlaboparopHas

20 pabota «Habmroenre B3anMoIeHCTBUS
HARJIEKTPU30BAHHBIX TEID
MarauTHO€E B3aUMOJEHCTBHE.

21 JIaGoparopnas pabora «Habmonenue

MAargauTHOI o B331/IMOI[€ﬁCTBI/I$I))




22

JaBnenue. JJaboparopnas padora
«OmnpeneneHne AaBICHHUS HA OTIOPY»

23

JleficTBUE )KUAKOCTU Ha MOTPYKEHHOE B
Hee teno. JlaboparopHas pabota
«3mepenne BBITaTKUBAOIIEN CHIIBDY

24

JlaboparopHast pabora «OT 4ero 3aBUCHT
BBITAJIKUBAOIIAS CHJIA?»

JIaboparopHas paboTa «BblsicHeHue
YCJIOBUY TUIABAHUSI TEI»

25

Mexanmnueckoe nBrkenue. JlabopatopHas
pabota «BrraucieHne CKOpoCTH ABHKEHHS
Opycka»

26

JlaboparopHas pabora «Habmronenne
OTHOCHUTEIILHOCTH JIBUKCHUSD)

27

3Byk. JlabopaTopnas padota «Habmronenue
HMCTOYHUKOB 3BYKa»

28

TennoBoe pacupenue. JlaboparopHast
pabota «HalmroieHne u3MeHeHus JJTMHBI
TeJa MPU HarpeBaHUM U OXJIaKICHUN

29

[naBnenue u oTBEpICBaHUE.
JIaGoparophas padora «OTIaMBKa
UTPYIICYHOTO COJIIATHKAY

30

JlabopaTtopHas pabota «HarpeBanue
CTeKJISTHHOU TpyOkm». JlabopaTopHas
pabota «HabmroneHue 3a riaBieHuEeM
CHETa»

31

Ucnapenue u konaeHcarus. Jlaboparopras
pabota «OT 4ero 3aBUCUT CKOPOCTh
UCTIapEHUS




JlabopaTopHas pabora «Habmronenue

32 1 1
OXJIKJCHUS KHUIKOCTH IIPU UCTIAPESHUI
Tennonepenaua. Jlabopatopuas padora
33 «HabnroieHure TeraonpoBOAHOCTH BOBI U 1 1
BO3/IyXa»
34 KonTponpHas pabora 1 1
MNOYPOUYHOE IINIAHUPOBAHUE
6 KJIACC
No KounvecTBo yacoB DJIeKTPOHHbIE
; Hara uugpoBbIe
n/ | Tema ypoka KoHnTpoasHbie IIpakTHuyeckue
Bcero U3y4YeHus o0pa3zoBaTesbHbIE
I padoThI padoThI
pecypchbl
DNEeKTPUUECKU TOK 1
2 [TpOBOAHWKY B TUAICKTPUKH 1
JlabopaTopHas pabota «IlocnenoBarensHoe
3 Y TIapaJuIeIbHOE COCTUHEHUE 1 1
TIPOBOJTHUKOBY.
JlelicTBuE DIEKTPUUECKOTO TOKA.
4 JIaGoparopnas pabota «HaGmonenue 1 1
TEIUIOBOTO, MATHUTHOTO U XUMHYECKOTO
JIEUCTBUS TOKA»
5 Hcrtounuku cBeta. JlaboparopHas pabota 1 1
«CBeT U TEHbY»
5 JlaboparopHas pabota «/3roToBieHue 1 1
KaMepbI-00CKYpBI»
7 Otpaxxenue cBeta. JlabopaTopHas paboTa 1 1




«OTpa)KCHI/Ie CBETa 3€PKAJIOM»

IIpenomiienue ceera. JlaboparopHas

8 pabota «Habmroienue 3a npeaoMiIeHuEM
CBETa»

9 JIunza. JlaboparopHas pabora
«Habmnronenne n3o0paxeHU B JIMH3E»

10 Onrtuyeckue npubopsl. ['1a3 u oukn
Xumuueckue peakiuu. JlabopatopHas

11 pabota «Habmonenne Gpu3nveckux u
XUMHAYECKHX SBICHUI

12 3aKOH COXpaHEHUsI MacChbl
Oxcunpl. KucinoTsl. ocHOBaHUSI.

13 JlaGopaTopHas pabota «JleficTBHE KUCTIOT U
OCHOBAHWH Ha WHAUKATOPHI »

14 Comu. YraeBosl

15 Kupsl. benku

16 YrneBoabl. Kupsl. Oenku

17 Kpaxman. JIaboparopHast pabota
«Pacno3HaBaHue kpaxmana

18 [Ipupoanslii raz u HehTh

19 KonTtponsHas pabota

20 B mupe 3Be3n. Hazpanus co3e3auit
Kapra 3Be3nnoro neb6a. Jlaboparopnas

21 pabota «/3roroBienue acTponasouu u
OTIpeJIeIIEHUE C €€ MMOMOIIIBIO BEICOTHI
3BE3»

22 Comnnne. JIyHa — eCTeCTBEHHBIH CITyTHHK




SeMim

23 HccnenoBanne MOPCKUX TITyOUH

24 Brnaxxnocts. ATMOC(hEpHBIE SBICHUS

o5 Mexanusmebl. JlaboparopHas padora
«M3yuenue neicTBUA phlyara»

26 JlabGopaTopHas paboTta «/3ydeHue
JEWCTBUS MIPOCTHIX MEXAHU3MOB)
Mexanunueckas pabdora. JlaboparopHas

27 pabota «BpruncieHne MexaHHIeCKOn
paboThI»

08 Oueprus. /Buraresib BHyTpEHHETO
CropaHus

29 Mukpo@oH U TpOMKOTOBOPHUTEND

30 Panno u teneBuneHnn
ITomumepsl. JlabopaTopHas paborta

31 «V3MeHeHne CBOMCTB MOIMATHIICHA TIPU
HarpeBaHUM»

32 JlabopaTtopHas pabota «Pacno3naBanue
MPUPOJHBIX U XUMUYECKUX BOJIOKOH»

33 Hayka u Ge3omacHoCTS Jitoiei

34 KonTtponsHas pabota
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