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INOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O €CTECTBO3HAHUIO COCTaBJI€Ha HA OCHOBE TpeOOBaHUH K
pesynbratam ocBoeHuss OOII OOO, mpencraBinennsix B @I'OC OO0, a Takxke Ha
OCHOBE  XapaKTEPUCTUKU IUJIAHUPYEMBIX  PE3YJIbTaTOB  JyXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIHUTAHWS W COIMAIM3AIMA  OOyYaronuXxcsi, TMPEACTaBICHHOW B
dbenepanbHON pabodeil mporpaMMe BOCHUTAHUS W TOMJICKHUT HETOCPEACTBEHHOMY
NPUMEHEHUIO TIPU peam3anuu  00s3aTeIbHOM YacTh 00pa30BaTEbHON IMPOTrPaMMBI
OCHOBHOTI'O 00IIEro 00pa3oBaHusl.

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

JUYHOCTHBIM,  METalpeIMETHbIM UM  NOPEAMETHBIM  pE3yjbTaTaM  OCBOECHUSA
oOpa3oBarenbHbIX mporpamMm. [Iporpamma cocTaBieHa Ha OCHOBE aBTOPCKOM
nporpamMmmbl  A.E. T'ypeBuu, [[.A. Hcaes, JI.C.IloHTak, BKIIOUEHHON B NEPEUYCHBb
nporpaMm il 00IIe00pa3oBaTENbHBIX YUYPEKIECHUH, 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.

N3ydenne OaHHOrO Kypca B OCHOBHOM IIIKOJIE HAIIPaBIIEHO HAa JOCTHKEHUE
CJIENYIOIMX LEJei: MPOIMEIeBTHKAa OCHOB (DM3UKH M XMMHH; MOJIYYCHUE YYAIIUMHUCS
NpEeACTaBICHUM O METOJaX HAyyHOro T[IO3HaHUA MNpUpPOAbl, (PopMHpOBaHUE
AJIEMEHTAPHBIX YMEHUM, CBS3aHHBIX C BBINOJHEHUEM YYEOHOTO J1a0OpaTOpHOTO
IKCIIepUMEHTa (MccieoBanus); GOpMUPOBAHUE Y yUaIIUXCS YCTOMYUBOTO MHTEpEca K
peIMeTaM €CTECTBEHHOHAYYHOTO IMKJIA (B YaCTHOCTH, K (DU3UKE U XUMHH).

BBenenue ¢pusnku u XUMHUH Ha paHHEW cTaauu oOydeHus: B 5—6 Kiaccax Tpedyer
U3MEHEHHUsT Kak (OpMbl HM3JIOKEHHS Y4eOHOro marepuaia, TaKk U METOAUKU €ro
npenojgaBanus. I[loaTomy oco0oe BHUMaHuE B TOCOOMHU YIENEHO (DPOHTAIBHBIM
AKCIEPUMEHTANIbHBIM 3aaHusM. llpenmomnaraercs, 4To Ba)XXHOE MECTO B IMpoLEcCe
paboThl HaJlT KypCOM 3aliMyT PUCYHKHU Pa3JIMYHBIX SIBICHUM, OMBITOB U U3MEPUTEIHHBIX
npubopoB. bonbiioe KOIWYECTBO KaueCTBEHHBIX BOIPOCOB, MCIOJIB30BAHUE HTPOBBIX
CUTyaIlMil B MPENOIaBaHUM JOHKHO CIIOCOOCTBOBATH CO3JAHUIO0 MHTEpECa ydalluXcs K
MpEAMETY U CTPEMIIEHUIO K €0 IOHUMAaHUIO.

ConepsxaHue Kypca UMEET 0COOCHHOCTH, OOYCIIOBIIEHHBIE, BO-TIEPBHIX, 3a/1a4aMu
pa3BuUTUs, OOYy4YeHUS U BOCHUTAHUSI  y4yalllUXCsA, 3aJaHHBIMH  COLUAJIBHBIMU
TpeOOBAHUSIMU K YPOBHIO Pa3BUTUS MX JUYHOCTHBIX U TMO3HABATEJIbHBIX KaueCTB; BO-
BTOPBIX, MPEIMETHBIM COJACP)KAHHUEM CHCTEMBI OOIEero cpeaHero oOpa3oBaHUS; B-
TPEThUX, MICUXOJIOTHYECKUMHU  BO3PACTHBIMU O0COOCHHOCTSIMU 00y4aeMbIX.
JlesTeTbHOCTHRIN MOAXOA K pa3pabOoTKe ColepikaHHsl Kypca MO3BOJISIET PElIaTh B XOE
€ro M3Y4YEHUs PsAJl B3aMMOCBSI3aHHBIX 3a]1a4: 00eCleuynBaTh BOCIIPUATHAE, IOHUMAHUE U
3allOMUHAHKNE 3HAHUM, CO37aBaTh YCIOBUS [JI BBICKA3bIBAHUS MOJPOCTKOM CYXKICHUM
HAy4YHOTO, HPABCTBEHHOI'0, JCTETUYECKOTO XapakTepa IO MOBOAY B3aUMOJCHCTBUS
YeJIOBEKA M NPUPOIBI; YAENSATh BHUMAHHWE CUTyalHsM, TIJI€ YyYallUWlcs JOJDKEH
pasnuyaTh YHUBEpCaibHbIe (BCeOOIIMEe) U YTUIUTAPHBIE IIEHHOCTH; UCIIOJIb30BATh BCE



BO3MOXKHOCTH ISl CTAHOBJICHHUS IIPUBBIYEK CJIENOBATh HAYYHBIM U HPABCTBEHHBIM
INPUHLIAIIAM 1 HOpMaM OOILEHUS U ACSITETbHOCTU. TeM CaMbIM CO3[AI0TCSl YCIOBUS IS
UHTETpall HAy4YHBIX 3HAHUM O MPHUPOJHBIX CHCTEMax U JApYyrux cdep CO3HAHUS:
XyJI0’)KECTBEHHOM, HPDABCTBEHHOM, IPAKTUYECKOM.

[TonobHOE OoCTpOEHKE Kypca HE TOJIBKO MO3BOJIIET PEIIATh 3a/1a4H, CBS3aHHBIE C
oOy4eHHEeM U pa3BUTHEM IIKOJIbHUKOB, HO M HECEeT B cebe OOJbIION BOCIHUTATEIbHBIN
noteHuuan. BocnuTeiBaromas ¢GyHKIMS Kypca 3aKiiovaercsi B (OPMUPOBAHUU Yy
MJIQIIINAX MOJPOCTKOB MOTPEOHOCTH MO3HAHUS OKPY>KAIOLIEr0 MHUpa U CBOUX CBSI3€H C
HUM: 3KOJIOTUYECKH 0OOCHOBAHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U IIPAaBUIL.

OcHOBHOE conepKaHME Kypca BKIIOYAeT pas3aeibl: «BBeneHue», B KOTOPOM
JaeTcsl MPEACTABIEHUE O TOM, YTO M3ydaroT (usmka u xumus, «Tema u BemecTBay,
«B3aumopeiictBue Tem», «PU3MUECKHE U XHUMHYECKHE SBJICHUS», «YenoBeK u
IPUPOIAY.

N3 Bcero KOMIUIEKCAa COBPEMEHHBIX METOJOB IIO3HAHWA IPUPOABI B Kypce
COZIepXKaTCsl CBEAEHUS O HEKOTOPbIX W3 HHUX: HaONIOACHUSAX, HW3MEPECHHSIX,
DKCIEPUMEHTAX, MOJCIMPOBAHUM — U II0Ka3bIBACTCA HX B3aUMOCBA3b; JAIOTCSA
CBEJCHUsI O MpuOOpax M HMHCTPYMEHTaxX, KOTOPBIE YEJIOBEK HCIIOJIB3YEeT B CBOEH
IIPAKTUYECKOM ACATEIbHOCTU. BBINOIHAA IPONIEAEBTUYECKYIO pOlb, Kype «BBeneHue B
€CTECTBEHHOHAY4YHbIE NIpeAMEThl. EcTecTBO3HAHME» COAECPKHUT CHUCTEMHBIE, a HE
OTPBIBOYHBIE 3HaHUA. BOJIbIIOE BHUMaHHE B HEM YJIEISAETCS NMPEEMCTBEHHBIM CBS3SIM
MEXKy HAYaJIbHOW M OCHOBHOM IIKOJIOM, HHTETPALMM 3HAHWUK BOKPYI BEAYIUUX HJIEH,
ONPENEIAIOIUX CTPYKTYPY Kypca M CHOCOOCTBYIOIIMX (DOPMHUPOBAHMIO LIETOCTHOIO
B3IIANa Ha MHUp. B Kypce HaroTcs IepBble IPEACTABICHHUS O TAaKUX IOHATHUAX, Kak
«Macca», «B3aMMOJACHCTBUEY, «CUJIA», «IHEPIUMD», «aTOM», «MOJIEKYJa», «XUMAYECKUU
anemMeHT». [lonydaemble yqyaluMucs CBEICHMS O BELIECTBAX U UX MPEBPALICHUAX MOTYT
CIIY’KUTh IIEPBOHAYAIILHOW OCHOBOM I IOCTENIEHHOI'O OCO3HAHMS HUJEU O TOM, UYTO
Matepusi U (GOpMbI €€ JBUKEHHUS BCErJa B3aMMOCBSI3aHbI, YTO OOBEKTHI MPUPOIBI
00pa3yloT UEJIOCTHBIE CHCTEMbI, OTHOCHUTEIBHO YCTOWYMBBIE, HO B TO XK€ BpeMs
NWHaAMU4HbIe. HapyieHne 3Toil AMHaMUYECKON YCTOMYMBOCTH CUCTEM MOXKET IIPUBECTH
K HEXeNaTelabHbIM MOCAeACTBUSAM. OCO3HAaHHME 3TOM HIEU Ba)XHO I IOHUMAaHHUS
IKOJIOTUYECKUX TpobsieM. WHTerpamusi pa3ivyuHbIX €CTECTBEHHOHAayYHBIX oOiactei
3HaHHUS OCHOBaHAa Ha NPEJCTaBICHUM O EAMHCTBE NPUPOJBI M OO0IIEeM Juis BCeX
€CTECTBEHHBIX HayK MeToje no3HaHusA. ColepkaHWe IaHHOIO Kypca CTpPOUTCA Ha
OCHOBE JIEATENbHOCTHOTO TMOJX0Ja. BoBiedeHne ydamuxcsi B pa3HOOOpa3HYIO
y4eOHYI0, HCCIIEIOBATENbCKYI0 M MPAKTHUUYECKYIO IEATEIbHOCTb SIBIISAETCS YCIOBHUEM
npUOOpEeTeHUs] TMPOYHBIX 3HAHWM, TpeoOpa3oBaHHUs WX B YOEXKIACHUS U yMEHWUS,
CTAHOBJICHHS OTBETCTBEHHOCTH KaK YE€PThI JIUYHOCTH.



COAEPKAHUE OBYUYEHUA

Bsenenue

[Ipupona xuBast u HEKUBaAsL. SABIEHUS NPUPOABI. YeTOBEK — 4YacTh Npupoabl. BiausHue
yesioBeka Ha nmpupoay. Heo6xoquMocTs u3ydeHus: Mpupoibl U OEpeKHOTO OTHOIIEHUS K
Hel. Oxpana npupojabl. Pu3nKa U XUMUS — Haykd o mpupoje. Uto uzydaer pusuka.
Tena wm BemectBa. Uto wu3ydaer xumus. HaydHble METOABl H3YYEHHS TPUPOJBIL:
HaAOJI0/ICHUE, OIBIT, TEOPUs. 3HAKOMCTBO C MPOCTEUITUM (DU3HMUECKUM M XUMUYECKUM
obopynoBaHueM: mpoOWpKa, Koiba, TabOpaTOPHBINM CTakaH, BOPOHKA, IIHIICTKA,
HInaTesab, MIACTMACCOBBIM M METAJUIMYECKUH IITATHBBI, JAEpXKaTeldb sl MPOOUPOK.
HarpeBatenbHblii iprOop, ocoOeHHOCTH IaMeHu. [IpaBuiia HarpeBaHus BeEIIECTBA.
W3meputenbHble NpuOOpHI: JIMHEHKa, HM3MEpUTEIbHAsl JICHTAa, BEChI, TEPMOMETD,
MeH3ypKa (eIMHUIBl U3MEPEHUH, 1IKaida npubopa, IeHa AeNeHUs, Ipeaes U3MEPEHUH,
npaBuJia MOJb30BaHUS).

Tena u BemecTBa

XapakTepucTuku Ten U BewecTB (popma, oObem, 1BeT, 3amax). OpraHudeckue Hu
HEOpraHWYeCcKHe BellecTBa. TBeproe, ®KUAKOE U ra3o00pa3HOE COCTOSHUS BEIECTBA.
Macca tema. Maccel pa3finuHbIX TE€N B ONpUpose. DTaloH Maccel. Beckl. Temneparypa.
Tepmomerpel. [lenmumocTs BemecTBa. Monekynbsl, aToMbl, HOHBL. IIpeacrasieHne o
pa3Mmepax yacTul BeuiecTBa. J[BrmkeHue dacThl BemecTBa. CBsI3b CKOPOCTH JBUKCHUS
gacTuly ¢ Temreparypoil. uddy3us B TBepapX Temax, JKUIKOCTAX M Ta3ax.
BzaumopeiictBue wactull BemecTtBa M aromMoB. [losicHEeHME CTpOeHHsI U CBOWCTB
TBEPIBIX TEN, )KUAKOCTENW M Ta30B C MOJIEKYJIPHOW TOYKM 3peHus. CTpoeHne atoma u
noHa. XUMHUYECKUE AIIEMEHTHI (KUCIOpPOA, a30T, BOJOPOM, JKEJIe30, allOMUHUN, MEIb,
dbochop, cepa). 3Haku Xxumudeckux dJeMeHToB. Ilepuoaumdeckas cucrema JI. .
MenneneeBa. [IpocThie U crnokHbIe BellecTBa (KUCIOPOM, a30T, BOJAA, YIVICKUCIBIN Ta3,
noBapeHHas coiib). Kucnopon. 'openne B xkucnopozae. @orocunres. Bogopoa. Bozayx
— cmech razoB. PactBopel m B3Becu. Boma. Bopa kak pactBoputens. OuncTKa
IPUPOIHOM BOAbI. IImoTHOCTE BemecTna.

B3aumopericteue ten

N3menenue ckopoctd u  (GopmMbl Ten Tpu WX B3auMmojeiicTBuu. JleiicTBue wu
npotuBoAeicTBre. Chila Kak XapakTepucTrKa B3aumojierictBus. Junamometp. HeroToH
— €AMHULA U3MEPEHUS CUIIBI.

Nuepnus. 1IposBiieHne nHepunu, TpuMepsl €€ ydeTa U NpuMeHeHns. Macca kak Mepa
MHEPTHOCTHU. ['paBUTAIMOHHOE B3aMMOJEHCTBUE. | paBUTALIMOHHOE B3aMMOJICUCTBUE U
Bcenennas. Cuna TspkecTH. 3aBUCUMOCTH CHJIBI TSKECTH OT Macchl. Jledopmarius.
Paznuunbie Buabl nedopmanuu. Cuna ynpyroctu, €€ HarnpapjieHue. 3aBUCUMOCTb CUJIbI
yapyroctd ot paedopmanuu. Cuna TpeHUs. 3aBUCUMOCTb CHUJIbI TPEHHS OT CHJIBI
TSOKECTH U KauecTBa oOpabOTKM moBepxHOcTeil. Ponb TpeHus B mpupone U TEXHUKE.
CriocoObpl  ycuneHus: M OcnabiieHusT TPEHUs. OJEKTPUYECKOE B3aHMMOJCHCTBHE.



OOBbsiICHEHHE DJIEKTPUYECKOTO B3aUMOJIEUCTBUSI HAa OCHOBE DJEKTPOHHOM TEOPHUHU.
Onektpusanus Ten TpeHueM. [lepegada 3neKTpuyecKoro 3apsia npu CONPUKOCHOBEHHH.
BzaumopeiicTBie OZHOMMEHHO H PAa3HOMMEHHO 3apsDKEHHBIX Tel. MarHuTHoe
B3auMoencTBue. IlocTossHHBIE MarHMTHI, UX ACMCTBHE Ha Kejae3Hble Tena. llomroca
MarHuToB. MarHuTHbIE CTpENKH. 3eMJisi Kak MarHuT. OpUEHTUPOBAHHE IO 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 TeJI0. ApXMMe0Ba CUjla. 3aBUCUMOCTh ApXUMEIOBOM CHIIBI OT POJA KUJIKOCTU U OT
00beMa MOTrpy>KEHHOW YacCTH TeJla. Y CIOBHS TIABaHUS Tell.

OU3NYECKHUE 1 XUMNYECKUE ABJIEHUA

MEXAHUYECKUE ABJIEHUA

[TonsiTue 00 OTHOCUTENBHOCTH MEXAHMYECKOrO JBM)XEHHS. Pa3HOOOpa3Hble BUABI
MEXaHUUYECKOTO JBWXEHUS (TIPAMOJMHENWHOE, KPUBOJUHEWHOE, JBUXKEHUE TIO
OKPY>KHOCTH, Kosie0aTeapHoe). MexaHndecKoe ABUKEHUE B IPUPOIE U TexHUKe. [1yTh u
BpeMs ABWKeHHs. CKOpOCThb NBUKEHUsA. PaBHOMEpHOE, YCKOPEHHOE U 3aMeJIEHHOE
JBIDKEHUA. 3BYK KakK HCTOYHMK HHpoOpMammu 00 OKpykawliem mwupe. Mcrounuku
3Byka. Konebanne — He0OX0auMoOe yCclIOBUE BO3SHUKHOBEHHS 3ByKa. OTpakeHHE 3BYKA.
9xo0. I'onoc u ciyx, ropTasb 1 yXo.

TEIUIOBBIE ABJIEHUA

N3menenne oObeMa TBEPABIX, KUIKUX M Ta3000pa3HBIX TeJl MPU HArpeBaHUU U
OXJIAKJIECHUH. YUYET TEIUIOBOTO pPACUIMPEHUs M MCHOJIb30BAHUE €ro B TEXHUKE.
[InaBmeHne u oTBepAcBaHME. TasHUE CHETa, 3aMEP3aHME BOJBI, BBHIIUIABKA YyTryHa M
CTajau, W3rOTOBJEHUE JeTaneld oTiauBKoil. Mcnapenue sxkuupkoctedl. (OxitaxkIeHue
xuakocte npu ucnapenuu.) Kongencanus. Temnonepenaya.
OJIEKTPOMAT'HUTHBIE ABJIEHUA

DNEeKTpUYECKUN TOK KaK HalpaBJIECHHOE JIBHXKEHUE AJIEKTPUUECKUX 3apsaoB. Cuiia Toka.
Amnepmerp. AMIiep — €IWHHIIA U3MEPEHUS CHIIbI TOKA. [IOCTOSIHHBIN U MEpEeMEHHBIN
ToK. Hanpsokenne. Boabtmerp. Boibr — eauHuma u3MEpeHUs HaNPSHKCHUS.
Hcrounuku TOKa: Oarapeiika, aKKyMyJsiTOp, T€HEpaTOp JJIEKTpUYECKOro Toka (6e3
paccMOTpEHUsT UX  YCTpOMCTBa). OJnekrpuueckue 1enu. llapamiensHoe U
1ocieoBaTejibHOe coequHeHus. JlerictBusa Toka. TemmoBoe AeMcTBHUE Toka. JlaMmmbl
HaKaJIMBaHWs. OJIEKTpOHArpeBaTelibHbIe MPUOOpPHl. MarauTHoe AEUCTBHE TOKA.
DJIEKTPOMAarHuThl U UX NpUMEHEHHe. J[eMcTBME MAarHUTa Ha TOK. DJIEKTPOABUTATEJIU.
XUMHUYECKOE JICUCTBHUE TOKA.

CBETOBBIE ABJIEHUA

CBeT Kak UCTOYHMK MH(OpPMALIUK YeroBeka 00 okpyskaromeM mupe. ctounuku cBeTa:
3Be3abl, CoONHIE, ANeKTpuyeckue jamibsl U 1p. [IpsAmoinnHeitHOE pacnpocTpaHeHUE



cBera, obpazoBanue TeHel. Otpaxkenue cpera. 3epkana. [Ipenomnenue csera. JIMH3HI,
UX TUIBI U U3MEHEHHUE C UX MOMOIIBIO (hOPMBI CBETOBOTO Myuka. OnTHYECKHe MPUOOPHIL:
¢doToanmapat, MPOESKIIMOHHBIN anmapart, MUKPOCKOI, TeJIeCKomn (Ha3HaueHue mpudopoB,
UCIIOJIb30BaHUE B HUX JMH3 U 3epkai). ['ma3 m ouku. Pasnoxenue Oenoro 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 coenuHeHHs. Okcunpl (YII€KHCIbIM Ta3, HEramieHas W3BECTh, KBapl);
HaX0XJIEHUE B MPUPOE, PU3NUECKUE U XUMHUUECKHE CBOWCTBA; npuMeHeHune. Kucnotsl,
npaBwia paboThl € KUCIOTaMH, uXx IpuMmeHeHue. OcHoBanus. CBoicTBa IiesoueH,
npaBwiia paboThl C HUMH, MX (PU3NYECKHE U HEKOTOpble XUMHYECKHE CBOICTBa;
npuMmenenue. Conu (IOBapeHHash COJb, COAA, MeEJN, MpPaMop, H3BECTHSAK, MEIHbIN
Kynopoc u 1p.). Haubonee xapakrepHbie npumeHeHus cosieid. Hambonee u3BecTHbIE
OpraHUYecKre BELIECTBA — YIJEBOABI (TJIIOKO3a, caxapo3a, Kpaxmal), HEKOTOpbIE MX
CBOMCTBa, NpUMEHEHHE; OENKH, UX pPOJIb B U3HHU YEJIOBEKA, MCKYCCTBEHHAs MHILA;
XKUPBI, UX pOJIb B >KM3HU YEJIOBEKAa, HCIOJb30BAHHE B TEXHHUKE; NMPUPOAHBIA ra3 u
He(Tb, IPOTYKTHI UX MEPEPAOOTKH.

YEJIOBEK U ITPUPOA

3EMJIS — IUTAHETA COJIHEYHOM CUCTEMBI

3Be3aHOEe HEOO: co3Be3AMs, IJIaHEThl. Pa3BUTHE MpENCTaBICHUN dYeloBeKa O 3emie.
Conneunas cucrema. Conuue. J[BrmkeHue 3eMiu: BpalleHHe 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. VI3MeHeHHE TOPU30HTAIBHBIX KOOPAMHAT HEOECHBIX TEJI B TEUCHUE CYTOK.
3HAKOMCTBO C MPOCTEHIIMMHU AaCTPOHOMHUYECKHUMH NpUOOpaMu: acTposiOns, TEIECKOIL.
UccnenoBanns kocmuueckoro npocrpanctsa. K. O. [Huonkosckuii, C. I1. KoponeB —
OCHOBATENIM COBETCKOM KOCMOHABTUKH. [O. A. I'arapuH — mnepBblii KOCMOHABT 3€MJIH.
UckyccTtBennble cnyTHUKA 3emin. OpOuTanbHble KocMuuyeckue cranuuu. Kopabiu
MHOTOPa30BOT0 HCIONb30BaHUs. [IporpaMMbl OCBOEHUSI KOCMOCA, OTEYECTBEHHBIE,
3apyOeKHbIE, MEKTyHAPO IHbIC.

3EMJIA — MECTO OBUTAHM A YEJIOBEKA

Jlutocdepa, MaHTuUs, AAPO; YBEIUYCHHE INIOTHOCTH M TEMIEPATyphl 3eMJIH C TITyOHHOM.
Nzyuenue 3emubix Heap. 'mapocdepa. Cynoxoacrso. MccnenoBanne MOPCKUX TiTyOuUH.
AtMocdepa. AtmochepHoe naBieHue, 6apoMerp. BiaxxHOCTh BO3IyXa, ONpeseeHHE
OTHOCUTEIBHON BIAXXHOCTH. ATMOc(hepHble sBieHHs, IpoM U MoJHusA. OcBoeHue
aTMoC(epbl YEIIOBEKOM.



YEJIOBEK JOITOJHAET ITPUPOY

Mexanu3mbl.  Mexanuueckas pabota. OHeprusi. CHHTETHYECKHE  MaTepHalIbl.
MexaHn3Mbl — TMOMOIIHUKM 4enoBeka. [IpocTeie MeXaHW3Mbl, pblYar, HAaKJIOHHAs
IJIOCKOCTh, TOJIBMJKHBIM M HEMOJBIKHBIM OJIOKM; MX HazHaueHue. MexaHudeckas
pabota, yciaoBusl ee coBepieHus. [[oyiab — eauHuIa u3MepeHusi padoThl. DHEpPrusl.
Hcrtounuku sHepruu. Pasnuunbie BuAbl TorumBa. CoNHEYHash SHEPTUS, €€ POJIb IS
XKU3HM Ha 3ewuie. TeIsioBble [BHUraTei, ABUTATEIM BHYTPEHHErO CrOpaHUs; HX
npuMeHeHue. TeraoBble, aTOMHbIE M TUAPO3IEKTpocTaHIuU. Co3/laHne MaTepHaIOB C
3apaHee 3aJaHHbIMM  CBOMCTBAaMHU: TBEPAbIE, JKAPOIPOUYHBIE, MOPO30CTONKHE
MaTepualbl, HCKYCCTBEHHbIE KpHUCTaUIbl. I[lommMepsl, cBoiicTBA W NPUMEHEHHE
HEKOTOpPBIX W3 HUX. BoOJIOKHA: NOpHUpPOAHBIE U HCKYCCTBEHHBIE, WX CBOHCTBA U
npumeHenue. Kayuyku u pe3nHa, UX CBOMCTBA U IPUMEHECHHUE.

B3ANMOCBA3b YEJIOBEKA U ITPUPO/IbI

3arpsizHeHHe aTMoc(epbl U THAPOCPEPDI, X BIUSHUE Ha 300pOBbe Jtojei. KoHTposs 3a
coctogHueM atMmochepbl U Tuapocdepsl. PannoHanbHOE HCIONB30BAHUE TOILIMBA.
Hcnonb3oBaHue B3HEPrUM PEK, BETpa, NPUIMBOB, Temia 3emiu, sHeprun ConHia.
CoBpeMeHHass Hayka W Ipou3BoAcTBO. CpencTBa CBA3W. 3HaHWS, UX pOJb B JKU3HU
yenoBeka M odmectBa. Kak mronu no3HaroT OKpysKarolui Mup (Hayka BUepa, CEroJHs,
3aBTpa).  YNpaBlI€HUE  NPOU3BOJACTBOM:  pPOJb  ABTOMATHUKH,  DJIEKTPOHUKH.
Komnwrorepuszanust mpousBojctBa. PoOotel. Ilexu-aBromatel. CpenctBa CBsI3M U
nepenavya uapopmaruu: tenerpad, TenedoH, paauocBs3hb (PaauoCTaHIUs, PaIUOBOJIHEI,
aHTEHHA, IPUEMHHK, TPOMKOTOBOPUTEIIb), TEIICBUICHHE.

JlaGopaTopHbie padoThI U ONBITHI

3HAKOMCTBO C JJa0OPaTOPHBIM 000PYIOBAHUEM.

3HAKOMCTBO C M3MEPUTEIbHBIMU Npubopamu. OmnpeneieHue pa3MepoB (pU3NUECKOTo
tena. 3mepenue oobema KUIKOCTH.

N3mepenue oobema TBepaoro teina. CpaBHEHHUE XapaKTEPUCTHK TeJl.

HabGnrogenue pa3nuyuHbIX COCTOSIHUM BemiecTBa. M3MepeHue Macchl Tenia Ha phlYaskKHbIX
Becax. M3mMepenue TemnepaTtypsl BOJbI U BO3/1yXa.

Hab6mronenue nenumoctu Bemectsa. Habmonenue sinenus auddys3uu.

HabGnronenue B3anMoAeCTBUS YaCTHIL Pa3IMvHbIX BeliecTB. Habmoaenue ropenus.
OOHapy:KeHue KUCI0pOo1a B COCTABE BO3/AyXa.

IIpurorosiieHrE pacTBOpa C OIPEAEIIEHHON MacCOBOM J0JIEN O- BAPEHHOU COJIU.
Pa3nenenre pacTBOPUMBIX U HEPACTBOPUMBIX BEHIECTB (DUILTPOBAHUEM.

N3mepeHne II0THOCTH BEILECTBA.

HabmoieHue BO3HUKHOBEHUS CUJTBI YIPYTOCTH MPH JeopMarIiiu.

HaGmronenue pa3nuyabIx BUIOB AepopMalinu.



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

Habmronenue 3aBUCMMOCTH MHEPTHOCTH OT MaccChl Tena. M3yueHune pas3liuuHbIX BHUJIOB
TPEHUSI.

HabGmronenue B3amMoOJEWCTBHS HARJIEKTPU30BaHHBIX Tell. HaOmrogeHue MarHUTHOTO
B3aUMOJICVCTBUSI.

OmnpeneneHue AaBiaeHUs TEIa Ha OMOPY.

Habronenue 3aBUCUMOCTH J1aBJICHUS KUAKOCTH OT TITyOUHBI TOTPY>KEHUSI.
Habntonenue  ypoBHST  KMAKOCTM B cooOmIarommxcst — cocygax. M3mepenue
BBITAJIKUBAIOIICH CUIIBIL.

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

N3mepenre myTH U BpeMEHU JBUKEHUA. BbluncIieHHE CKOPOCTH JBUXKEHHUS OpycKa.
HabGnronenne oTHOCUTENbHOCTU ABUKEHUA. HabmoaeHne HICTOYHUKOB 3BYKa.
HaGnronenue u3menenus JJIMHBI Tella IPU HarpeBaHUH U OXJIAXK]ICHUH.

HaOnronenune naMeHeHus o0beMa )KUJIKOCTEH U Ta30B MPU HArPEBAHUU U OXJIXKICHUHU.
HarpeBanue crexisinHo# TpyOoku. OTiMBKa UTrpylieqHoro coiaaruka. Habmonenue 3a
IJIABJICHUEM CHEra.

HabGnronenue ucnapenus 1 KOHAEHCAMK BOJIbl. PacTBOpeHre colid 1 BhIIapUBaHUE €€
u3 pactBopa. OT 4ero 3aBUCUT CKOPOCTh UCIIAPEHHUS KUIAKOCTH.

HaOmronenue oxnaxxaeHus >KUAKOCTH Tpu ucnapeHuu. HaGmtoieHue KuneHust BoIbl.
Pa3meTka mikanisl TepMoOMETpa.

HaOlmronenue TemionpoBoJHOCTH BOALI U Bo3ayxa. [locnenoBarenbHoe COeIMHEHHE.
[lapannensHoe coeauHenue. HaOmoaeHue pa3nuuHbIX JeicTBuil  Toka. COopka
IIPOCTEUILIETO JIEKTpOMaruuTa. Jlencreue Ha NpOBOJHUK C TOKOM.

CBeT U TCHb.

OTtpaxenue cBeTa 3epkajioM. HabmroeHue oTpakeHusi CBeTa B 3epKajie.

[Tonmy4yenue nzoOpaxeHus B INIOCKOM 3epkaiie. Habimoienne 3a mpesioMaeHuEM CBETa.
HaOmonenue nzobpaxxenuit B muH3e. HabmroieHne ciekTpa COJTHEYHOTO CBETA.
HaGmronenne pu3nyecknx U XUMUUECKUX SIBJICHUM. /[elicTBHUEe KUCIIOT U OCHOBaHMM Ha
WHIUKATOPBI.

BrisicHeHuEe pacCTBOPUMOCTH COJIEN B BOJie. Pacrio3HaBaHue kpaxmarna.

Hab6mronenue 38e3qH0ro HeOa. Habmronenue JIyHbI B TeECKOII.

Omnpenenenue azumyTta CoJHIIA C TTOMOIIBIO Kommaca. M3roToBiieHne acTpoasOnu u
ONPENETICHHUE C €€ MTOMOIIBIO BBICOTHI 3BE3/I.

N3mepenue atMmocdepHoro napieHus: 6apoMerpoM. MzrotoriaeHue rurpomerpa.
N3ydenune nencTBus ppruara.

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
OCHOBHOT 'O OBLHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIMU pe3yJbTaTaMH H3y4eHHUs Kypca «BBeleHHEe B e€CTeCTBEHHOHAYy4YHBIC
npeaMeThl. EcTecTBO3HAHUE) SIBISIOTCS:

— pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTCIICKTYAJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH yJammxcs;

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

— BOCIIUTaHHUE OTBETCTBEHHOT'O OTHOIICHHUS K MPUPOJIC, OCO3HAHNE HEOOXOTUMOCTH
3alIUTHl OKPYXKAIOLIEH CPEbI;

— (popMupoBaHUE TUIHOCTHOTO OTHOIIECHUS IPYT K APYTY, K YIUTEITIO.

— MertanpeamMeTHbIMU pe3yJIbTaTaMH U3YUEHUs Kypca SBIISIOTCS:

— OCBOCHHE MPHEMOB HCCIIEIOBATEIIbCKON JAESITeNbHOCTH (COCTaBJICHHE IJIaHa,
UCIOJIb30BaHUE MPUOOPOB, (HOPMYITHUPOBKA BEIBOAOB U T. 11.);

— (opmupoBanue mnpueMoB paboTel ¢ uHMOPMAIMEH, MpeACTaB- JICHHOW B
paznuyHoOil (opme (TaOmuiel, TpaduKh, PUCYHKH M T. J.), Ha Pa3IUYHBIX
HocuTensix (kuuru, Matepuer, CD, nepuoandeckue U3JaHus U T. [1.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHUW W OBJIQJCHHE OIBITOM MEXIMYHOCTHOU
KOMMYHUKAIMK (BEJleHWE MAUCKYCCHHU, paboTa B TpyNmax, BBICTYIUICHHE C
COOOIICHUSIMU U T. 1.).

[IpeameTHpiMU pe3yibTaTaMu HU3Yy4deHUs1 Kypca «BBeleHHE B €CTECTBEHHOHAYYHbIE
npeaMeTsl. EcTecTBO3HAHUE) SIBISIOTCS:

— OCBOCHHME  0a30BBIX E©CTCCTBCHHOHAYYHBIX  3HAHWHA, HEOOXOAUMBIX IS
JATHHEHUIIIETO U3yUYCHUSI CHCTEMATHUYECKIX KYPCOB €CTECTBEHHBIX HAYK;

— (popMupoBaHUE ITIEMEHTAPHBIX UCCIICI0BATECILCKIX YMCHU;

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

— OOecreunTh JOCTHKCHHUE IIJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0Opa3oBaTeNbHON TPOrpaMMBbI, CO3/aTh OCHOBY /IS  CaMOCTOSATEIHHOTO
YCTCIIHOTO YCBOCHHUS OOYYalOIUMHKCS HOBBIX 3HAHWHA, YMEHWW, BHJIOB U
CIOCOOOB JEATEILHOCTH JOJDKEH CHUCTEMHO JEATENBLHOCTHBI mnoaxon. B
COOTBETCTBHUH C 3TUM TMOIAXOIOM



— UMEHHO AaKTHUBHOCTb OOYyYaroIIMXCs IPU3HAETCS OCHOBOM  JOCTHXKEHHUS
pa3BUBAIOIIMX Lieel 00pa30BaHus. DTH 3HAHUS HE MEPEAA0TCS B TOTOBOM BUJIE,
a 100BIBAIOTCA YYALIMMHUCS B MPOLECCE IO3HABATEIBHOM IE€SITEIbHOCTH.

OnHuM U3 MyTel MOBBIIICHHUSI MOTUBALUHU U 3((HEKTUBHOCTH YUYECOHOH ACSITENbHOCTU
B OCHOBHOW WIKOJIE SIBJIAETCSI BKJIIOYEHHUE YYaIIUXCS B Y4€OHO-HCCIEAOBATENIBCKYIO U
IPOEKTHYIO I€ATEIbHOCTh, KOTOPasi UMEET CJIETYIOIINE OCOOCHHOCTH:

— LeNIM M 3aJa4d 3TUX BUAOB JEATEIbHOCTU YYalUXCA OIpPENENSIOTCS KaK HUX
JUYHOCTHBIMM MOTHBAaMH, TaK M COLUMAIBHBIMH. OTO O3HAYaeT, 4YTO TaKas
JESTeNIbHOCTh JIOJDKHA OBITh HAmpaBlieHa HE TOJBKO Ha  IOBBIICHUE
KOMIIETEHTHOCTH MOAPOCTKOB B MPEIMETHON 00JacTU OMPEACTEHHBIX yYeOHBIX
JUCUUIUIMH, HE TOJbKO HAa Pa3BUTHE HX CHOCOOHOCTEH, HO W Ha CO3JaHHE
IPOJYKTa, UMEIOLIEr0 3HAYNMOCTD ISl IPYTUX;

— y4eOHO-UCCIIeI0BaTeNbCKass W IPOEKTHas JAESITENbHOCTh JIOJDKHA  OBITh
OpraHM30BaHa TaKUM 0O0pa3oM, 4YTOOBI y4allMecs CMOIVIM PEealnu30BaTh CBOU
MOTPEOHOCTH B  OOIIEHWHM CO 3HAYUMBIMH, pPEePEPEHTHBIMU TPYIIIAMH
OJIHOKJIACCHUKOB, yuuTeneil u T. 1. CTpos pa3- IMYHOTO poJa OTHOLIEHUS B XOJI€
LIEJICHANIPABJIICHHON ITOMCKOBOM TBOPYECKOM M MPOAYKTUBHOW JEATEIBHOCTH,
NOJPOCTKM OBJAJACBAIOT HOPMaMM B3aMMOOTHOLIEHUN C Pa3HBIMU JIIOJBMH,
YMEHHUEM IE€PEXOAUTh OT OJHOr0 BHJA OOUIEHHS K JpYyromMy, MNpPHOOpETaroT
HaBBIKM HMHJMBUIYaJbHOM CaMOCTOATEIbHOW padOThl M COTPYJHUYECTBA B
KOJUIEKTHBE;

— Oopranu3anusi y4eOHO-UCCIIEIOBATEIbCKUX M MPOEKTHBIX paldOT IIKOJIbHHUKOB
00ecreynBaeT COYeTaHUe PA3TMYHBIX BUAOB MO3HABATEIBHOW N1€ATENbHOCTH. B
TUX BHUJAX JEATEIBHOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTUYECKU JIHOObIE
CIIOCOOHOCTH TOJPOCTKOB, PEalM30BaHbl JIMYHbIE MPUCTPACTUS K TOMY WIU
MHOMY BHU]y JIE€SITEIBHOCTH.



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 n BerecTBo
2.1 CocTosHUS BellecTBa
2.2 XHUMHYECKHE 3IEMEHTEI 4 3
Hroro no pazneny 12
Pasnen 3. BzaumopeiicrBue e
31 Buner cun
3.2 JaBnenue 4
Hroro no pazneny 9
Pa3znena 4. ®Pusnyeckue M XUMHYECKHUE ABJICHUSA
41 MexaHUYECKHE IBIICHUS 3 3
4.2 TerutoBeIe ABICHUS 7
Hroro no pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 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 DNEeKTpOMAarHUTHBIE SABJICHUS
1.2 CBeToBEBIC SIBIICHUS
1.3 XUMUYECKUE SIBICHUS 1
Wroro mo pazneny 18
Pa3nen 2. YenoBexk u nmpupoaa
2.1 3emJsl — IIaHeTa COTHEUYHON CUCTEMBbI 3 1
Hroro no pazneny 3
Pa3nen 3. 3emuist — MecTO OOMTAHHSA YeJIOBEKA
3.1 Uccnenoanue 3emim
3.2 YenoBek AOMOJHSAET IPUPOIY )
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 uudposbie
n/ | Tema ypoka KoHTpoabHbIe IpakTuueckue
Bcero U3y4YeHHs o0pa3zoBaTre/bHbIE
L padoTsbI padoTbI
pecypchbl
1 Tena u BemectBa. JlaboparopHast padbota 1 1
«OmnpeneneHne pasmMepoB Tem»
5 JIaboparopHsbie mpubopsl. U3mMepuTenbHbIe 1
npubopsl. M3mepenus.
Hayunsriit meton. Jlaboparopnas padorta
3 «Ornpenenenue o0bemMa KUIAKOCTH U 1 1
TBEPAOIO TEJIay.
4 dopma, 00beMm, 11BET, 3amax. JlabopaTopHas 1 1
pabora «CpaBHEHHE XapaKTEPUCTUK TEID»
Cocrosiaue BeniectBa. JlaboparopHas
5 pabota «Haliro1eHne pa3ImyHbIX 1 1
COCTOSIHMM BEILIECTBA»
6 Macca. JTaboparopHas pabora «M3mepenue 1 1
Macchl Ha PhIYaKHBIX BECAX)»
Temnepatypa. JlabopaTopHast pabota
7 «M3Mepenne TeMineparypsl BOJIbI 1 1 1
BO3yXa»
Crpoenue BeuiectBa. JlaboparopHas
8 pabota «Habmronenne 1enumMocTu 1 1
BEIIECTBAY
9 JIBU>KeHMEe 4acTHI] BEILIECTRA. 1 1

JlabopaTtopHas pabota «Habmonenue




sBieHus Tuddy3um»

B3anmoneiicTBre yacTUl BELIECTBA.
JlabopaTopHas pabota «Habmonenne

10
B3aMMO/ICHCTBUS YaCTHUI] PA3TUYHBIX
BEIIECTB»

11 Crpoenue aroma

12 Xumuueckue neMeHTsl. JJabopaTopHas
paborta «HabmroaeHue ropeHus»
Boaopon. Boga. PactBop u B3BECH.

13 JlaGopaTopHas paborta «Pa3nenenue
PacCTBOPUMBIX U HEPACTBOPUMBIX BELIECTB
(bunbTpoBaHHEM»

1 [TnotHoCTh. JTabopaTopHas padora
«3mMepeHne MIOTHOCTH BELIECTBa»

15 KonTponbnas pabora

16 Cuna
Hedopmarus. JlaboparopHas padora

17 «Habmronenre BOZHUKHOBEHUS CHITBI
YOPYTOCTH NpHU AePOopMarii»

18 JlaGoparopHas pabota «/3mepeHne cuib»

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

20 pabota «Habmroienre B3auMoIeHCTBUS
HARJIEKTPU30BAHHBIX TEID
MarauTHO€E B3aUMOJEHCTBHE.

21 JIaGoparophas pabora «Habmonenue

MAargouTHOI O B331/IMO,H€ﬁCTBH$I>)




22

Hasnenue. JJaboparopnas padora
«OmnpeneneHne AaBICHHUS HA OTIOPY»

23

JleficTBHE )KHIKOCTH Ha ITOTPY>KCHHOE B
Hee Teno. JlaboparopHas pabora
«3mepenune BhITaTKUBAKOUIEN CHIIBI»

24

JlaboparopHast pabota «OT 4ero 3aBUCHT
BBITJIKUBAIOIIAs CHIIA?»

JIaboparopHas paboTa «BblsicHeHue
YCJIOBUY TUIABAHUSI TEI»

25

Mexanmnueckoe nBrkenue. JlabopatopHas
pabota «BberaucieHne CKOpOCTH ABHKEHHS
Opycka»

26

JlaboparopHas pabora «Habmronenne
OTHOCHUTEIIbHOCTH JIBUKCHUSD)

27

3Byk. JlabopaTopnas padota «Habmronenue
HMCTOYHUKOB 3BYKa»

28

TennoBoe pacupenue. JlabopatopHast
pabota «HalmroieHne u3MeHeHus JJTMHBI
TeJa NPU HarpeBaHUM U OXJIaKICHUN

29

[naBnenue u oTBEpICBaHUE.
JIaGopartophas padora «OTIaMBKa
UTPYIICYHOTO COJIIATHKAY

30

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

31

Hcnapenne n konaeHcanws. JlabopatopHas
pabota «OT 4ero 3aBUCUT CKOPOCThb
UCTIapEHUS»




JlabopaTtopHas pabora «Habmronenue

32 1 1
OXJIKJCHUS KHUIKOCTH ITPHU UCTIAPEHUI
Tennonepenaua. JlabopatopHas padora
33 «HabnroeHure TernaonpoBOAHOCTH BOBI U 1 1
BO3/IyXa»
34 KonTponbnas pabora 1 1
MNOYPOUYHOE IINIAHUPOBAHUE
6 KJIACC
No KounyecTBo 4acoB DJIeKTPOHHbIE
; Hara uudpoBbie
n/ | Tema ypoka KonTtpoabHbie IIpakTHuyeckue
Bcero U3y4YeHus o0pa3zoBaTejbHbIE
I padoThI padoThI
pecypchbl
DNEeKTpUYECKU TOK 1
2 [TpOBOAHWKY B TUAICKTPUKH 1
JlabopaTtopHas pabota «IlocnenoBarenbHoe
3 Y TIapaJuIeIbHOE COCTMHEHUE 1 1
MIPOBOZAHUKOBY.
JlelicTBuE DIEKTPUUECKOTO TOKA.
4 JIaGoparophas pabota «HaGmonenue 1 1
TETJIOBOTO, MATHUTHOT'O M XMMUYECKOTO
JIEUCTBUS TOKA»
5 Hcrounuku cera. JlJabopaTopHas paboTa 1 1
«CBeT U TEHbY»
5 JIaGoparophas pabora «M3roroBnenue 1 1
KaMepbI-00CKYPbI»
7 Otpaxxenue cBeta. JlabopaTopHas paboTa 1 1




«OTpa)KeHI/Ie CBETa 3€PKAIOM»

IIpenomiienue cera. JlaboparopHas

8 pabota «Habmroienue 3a npeaoMiIeHuEM
CBETa»

9 JIunza. JlaboparopHas pabora
«Habmronenne n3o0paxeHUM B JIMH3E»

10 Ontuueckue npubopsl. ['1a3 u ouku
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. JlaboparopHas

21 pabora «/3roroBnenue acTponsiouu u
OTIpeJIeIIEHUE C €€ MMOMOIIIBIO BEICOTHI
3BE3»

22 Comnnne. JIyHa — eCTeCTBEHHBIH CITyTHHK




SeMim

23 HccnenoBanne MOPCKUX TITyOUH

24 Brnaxxnocts. ATMOC(hEpHBIE SBICHUS

o5 Mexanusmebl. JlabopatopHast pabora
«M3yueHue nercTBUA phlyara»

26 JlabGopaTopHas paboTta «l3ydeHnue
JEWCTBUS TPOCTHIX MEXAHU3MOB)
Mexanunueckas pabdora. JlaboparopHas

27 pabota «BpruncieHne MexaHHIeCKOn
paboThI»

08 Oueprus. /Buraresib BHyTpEHHETO
CropaHus

29 Mukpo¢hoH U TPOMKOTOBOPHTEITH

30 Panno u teneBuneHnn
[Tomumepsl. JlabopaTopHas paboTa

31 «V3MeHeHre CBOMCTB MOIMATHIICHA TIPU
HarpeBaHUM»

32 JlabopaTtopHas pabota «Pacno3naBanue
MPUPOJHBIX U XUMUYECKUX BOJIOKOH»

33 Hayka u Ge3omacHoCTS Jitoie

34 KonTtponsHas pabota
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