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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MO €CTECTBO3HAHUIO COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K
pesynbratam ocBoeHuss OOII OOO, mpeacrtaBinennsix B ®I'OC OO0, a Takxke Ha
OCHOBE  XapaKTePHUCTUKH IUIAHUPYEMBIX  pE3yJbTaTOB  JTyXOBHO-HPAaBCTBEHHOTO
pa3BUTHSA, BOCIUTAHUS W COINMAIU3AMK  OOYy4YalOUIUXCs, TMPEACTABICHHOW B
denepanpbHON paboueil mporpaMme BOCHUTAHHUS W TIOUICKUT HEMOCPEICTBEHHOMY
NPUMEHCHUIO TIPH pealm3alii 00s13aTeNbHON dYacTH 00pa3oBaTEbHON MPOTrpamMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o ecTecTBO3HAHMIO OTpaxkaeT ocHOBHBIE TpeboBanus ®PI'OC OO0 k

JUYHOCTHBIM,  METANpPEIMETHBIM M  TNPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
oOpazoBatenpHBIX mporpamm. [IporpamMma cocTraBieHa Ha OCHOBE aBTOPCKOM
nporpammbl  ALE. T'ypeBunu, JI.A. Hcaes, JI.C.IloHTak, BKIIOYEHHOW B NEPEUYECHD
nporpaMM JUIsi 001e00pa3oBaTeNbHBIX YUPEXKIECHUH, U METOAMYECKOTO IOCOOUs
«®usuka. Xumud. 5-6 kigacce» ¢ onopod Ha y4eOHHMK «®Dusuka. Xumusa. 5-6 kimaccey
A.E.I'ypeBuu, JI.C.Mcaes, A.C. [lontak . — [Ipoda. - 2013 r.

N3yyeHne OaHHOTO Kypca B OCHOBHOM IIKOJE HANpaBlICHO HA JOCTHKEHUE
CIIEIYIOIIMX LEJIel: MPOINEAEBTUKA OCHOB (PM3MKH M XHUMUU; MOJyUYEHUE yYalTUMUCS
OpEJICTaBICHUA O METOAaxX HAay4yHOTO IIO3HAaHUS MNpUpPOAbl;  (POPMUPOBAHUE
JJIIEMEHTAapHbIX YMEHHM, CBA3aHHBIX C BBIIOJHEHHEM Y4e€OHOro J1abopaTOpHOIO
JKCIIEpUMEHTa (MCCe0BaHts); (POPMHUPOBAHUE Y yUYaIIUXCsl YCTOMYMBOIO MHTEpEca K
npeaMeTaM €CTECTBEHHOHAYYHOTO 1UKIIa (B YaCTHOCTH, K (DU3UKE U XUMUHN ).

Brenenue Gpuznku 1 XUMUM Ha paHHEH cTaauu oOydeHus B 5—6 Kjaccax Tpedyer
U3MEHEHUs] Kak (OpMbl HM3JIOKEHHS Y4yeOHOro marepuajia, Tak U METOAUKU €ro
npenonaBanus. [losTomy oco0oe BHUMaHuUE B TOCOOMHU YJelIeHO (HPOHTAIBHBIM
DKCIIEPUMEHTAJIBHBIM 3aJaHusaM. lIpenmosaraercs, 4To Ba)XXHOE MECTO B IPOLECCE
paboThI HaJl KypCOM 3alMyT PUCYHKU Pa3TUYHBIX SIBJICHUH, ONBITOB U U3MEPHUTEIbHBIX
npuOoOpoB. bonbloe KOJIWYECTBO Kaue€CTBEHHBIX BOIIPOCOB, MCIOJb30BAHUE HIPOBBIX
CUTYyallMil B MPENOJaBaHUM JOJKHO CIIOCOOCTBOBATH CO3JAAHHMIO MHTEpECA ydaluxcs K
MPEAMETY U CTPEMIICHHUIO K €r0 TOHUMAaHHUIO.

ConepxaHue Kypca UMEET 0COOEHHOCTH, OOYCIIOBIIEHHBIE, BO-TIEPBbIX, 3a/1a4aMu
pa3BUTHsS, OOy4YeHHUS W BOCIUTAHUS  yYaIIUXCS, 3aJaHHBIMH  COIMAJIbLHBIMU
TpeOOBAHMSIMU K YPOBHIO Pa3BUTHS MX JIMYHOCTHBIX M TO3HABATEIHHBIX KAa4YECTB; BO-
BTOPBIX, MPEIMETHBIM COJAEPKAHHUEM CHCTEMbI OOIIEr0 CpeAHEro OoOpa3OBaHUS; B-
TPETbUX,  ICHUXOJOTMYECKUMH  BO3PACTHBIMU  OCOOCHHOCTSIMM  OOy4YaeMbIX.
JlesiTeIbHOCTHBIM MOAXOA K pa3pabO0TKe colep:KaHUsl Kypca MO3BOJISIET PEIllaTh B XOE
€ro M3y4yeHus psJl B3aMMOCBSI3aHHBIX 3a]1a4: 00eCleuynuBaTh BOCIPUATHE, IOHUMAHUE U
3allOMUHAHKWE 3HAHUW, CO3/1aBaTh YCJIOBUS JJIA BBICKA3bIBAHMS MOJAPOCTKOM CYXKIACHHM
HAay4YHOI'0, HPAaBCTBEHHOI'0, ICTETHUYECKOr0 XapakTepa IO IOBOAY B3aHUMOJECHCTBHUSA
YEeJIOBEKAa W NPHUPOABL, YAENSATh BHHMAHHME CHUTyalUWsM, TA€ YYallUics JOJDKEH
pa3nnuaTh YHUBEpCajdbHbIE (BCEOOIME) W YTHIUTAPHbIE IEHHOCTH; HCIOJIb30BaTh BCE



BO3MOYKHOCTH JJII CTAHOBJICHUS IIPUBBIYEK CJIEAOBATh HAyYHBIM M HPABCTBEHHBIM
OPUHIIUIIAM U HOpMaM OOILEHUS U JIEATeTbHOCTH. TeM camMbIM CO3Jal0TCs YCIOBUS IS
WHTErpallid HAyYHBIX 3HAHUM O MPUPOJHBIX CHUCTEMax M Jpyrux chep Co3HaHUS:
XYI0KECTBEHHOW, HPABCTBEHHOM, ITPAKTUYECKOM.

[TogoGHOE mocTpoeHUe Kypca He TOJIBKO MO3BOJISET PellaTh 3a/1a4M, CBI3aHHBIE C
OoOy4eHHEM U Pa3BUTHEM IIKOJBHUKOB, HO U HECET B ceOe OOJIbIION BOCIUTATEIIbHBIN
noTeHyan. BocnutbiBaromias (yHKIMS Kypca 3akitodaeTcss B (OPMHPOBAHUU Y
MJIQJIIIMX TOJAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYKAIOUIEro MUpa U CBOUX CBSI3EH C
HUM: KOJIOTUYECKU 0OOCHOBAHHBIX MOTPEOHOCTEN, MHTEPECOB, HOPM U TIPABHIL.

OcHOBHOE conep’aHUE Kypca BKIIOYAET pasjaeibl: «BBeneHue», B KOTOPOM
JAeTCsl MPEACTABICHHE O TOM, YTO HM3y4daloT (u3nka W xumus, «Tema u BemecTBay,
«B3anmonencreue tem», «Duznueckue M XUMUYECKUE SBICHUS», «YenoBek u
IIPUPOD.

N3 Bcero KOMIUIEKCA COBPEMEHHBIX METOJIOB II03HAHUA IPUPOABI B Kypce
COJEpP)KATCS CBENEHUS O HEKOTOPbIX U3 HHUX: HAOMIOJEHUSAX, H3MEPECHUSIX,
DKCIEPUMEHTAX, MOJIEIUPOBAHUM — U IIOKA3bIBAETCA HX B3aWUMOCBS3b; JAKOTCS
CBEJEHUSI O NpuUOOpax W HMHCTPYMEHTaX, KOTOpPBIE YEJOBEK MCIOJIb3yeT B CBOEH
MIPAKTUYECKON JEATEIBbHOCTU. BBINMOIHAS MPONEIEBTUUECKYIO pOib, KypCc «BBenenue B
€CTECTBCHHOHAy4YHbIE IIpeAMEThl. EcTecTBO3HAaHME» COACPKUT CUCTEMHBIE, a HE
OTPBIBOYHBIE 3HAHUs. BOJIBIIOE BHUMAaHWE B HEM YJIEISIETCS NMPEEMCTBEHHBIM CBS35IM
MEXKYy HAYaJIbHOM U OCHOBHOW IIKOJIOM, MHTETPALIMM 3HAHUK BOKPYT BEAYIIUX HJIEW,
OTIPEETSIOIMX CTPYKTYpPY Kypca M CHOCOOCTBYIOIIUMX (POPMHUPOBAHUIO IIETOCTHOTO
B3IVIA1a HA MHUpP. B Kypce MaroTCs NepBble NMPEACTABICHHUS O TAaKMX IMOHATHUAX, Kak
«Maccay», «B3aMMOJIEVICTBUEY, «CUJIA», «IHEPTUL», «aTOM», «MOJIEKYJIA», «XUMUYECKUN
anemMeHT». [lomydaemble yqyanuMucs CBEICHHS O BEMIECTBAX U X MPEBPAILICHUAX MOTYT
CIIy’)KUTh IE€PBOHAYAJIBHONW OCHOBOM ISl MOCTENEHHOTO OCO3HAHUA MAEU O TOM, YTO
Matepusi U (GOpMBI €€ JBWIKEHHS BCErJa B3aMMOCBS3aHBI, YTO OOBEKTHI MPUPOIBI
00pa3yloT UENOCTHBbIE CHCTEMbI, OTHOCHTEIbHO YCTOMYMBBIE, HO B TO XK€ BpeMs
avHaMuuHble. Hapymenne 5Tol IMHaMU4EeCKOM YCTOMYMBOCTH CUCTEM MOXKET IPUBECTH
K HEXenaTelabHbIM MocieACTBUsAM. Oco3HaHME STOM HIEH BaXHO ISl NOHUMAaHHS
HKOJIOTHYEeCcKUX MpobneM. MHTerpaiusi pas3iMyHbIX €CTECTBEHHOHAYUYHBIX oOO0JacTeu
3HAHMS OCHOBaHa Ha MPEJCTAaBICHUU O EAUHCTBE NPUPOABI M OO0IIeM Il BCeX
€CTECTBEHHBIX HAayK MeToje Mo3HaHusA. CoaepKaHHWe NaHHOTO Kypca CTPOMTCA Ha
OCHOBE JIeATEIbHOCTHOTO TMoAXoja. BoBiedeHne ywammxcs B Ppa3sHOOOpa3HYIO
y4eOHYI0, HCCIIEOBATEIbCKYI0 M MPAKTUYECKYIO NEATEIbHOCTh SBIISETCS YCIOBHUEM
NpUOOPETEHUs] TMPOYHBIX 3HAHWM, NPEOOpa3oBaHUS HX B YOCKICHHUS W YMCHUS,
CTAHOBJICHUSI OTBETCTBEHHOCTH KaK YE€pPThI JUYHOCTH.



COIAEPKXAHUE OBYUYEHUSA

Bsenenue

[Ipupona xuBas u HexkuBas. SBieHUs npupoabl. YelnoBek — 4JacTh Npupoabl. BiusHue
YesioBeKa Ha npupoay. Heo0XxoaumocTh n3ydeHust mpupoibl U 6EpeKHOTO0 OTHOIIECHUS K
Hell. Oxpana npupoasl. Pusnka U XUMUS — HAYKH O mpupoze. UTo uzyyaer pusuka.
Tena wm BemecrBa. UYto wm3ydaer xumus. HaydHble MeTOABI W3y4EHUS IPUPOJBIL:
HaAOJII0ICHHUE, OTBIT, TEOPUs. 3HAKOMCTBO C MPOCTEUIIUM (PU3MUECKUM U XUMUYECKUM
o0opynoBaHueM: TMpoOupka, Koyida, JabOpaTOpPHBIM CTakaH, BOPOHKA, ITUIETKA,
mimnaTesb, IMJIAaCTMACCOBBIA WM METAJUIMYECKUN INTATHBBI, AEpKaTeldb IJisi TPOOUPOK.
HarpeBatenbHublii mipubop, ocoOeHHOCTH IameHu. [IpaBuiia HarpeBaHus BeEIIECTBA.
W3mepurenbHble NpuOOpHL: JIMHEWKA, HW3MEpUTENbHAas JIEHTa, BEChl, TEPMOMETD,
MEH3ypKa (eIUHUIIBI U3MEPEHUH, IIKaia Mpudopa, eHa JeNeHusl, Ipeaes U3MEpPEHUH,
npaBujia MOJb30BAHUS).

Tena u BemecTBa

XapaktepucTuku Tenl W BemecTtB (popma, oOveM, 1Ber, 3amax). OpraHuyeckue Hu
HEOpraHWYEeCKUe BellecTBa. TBepaoe, KUAKOE U ra3000pa3HOE COCTOSIHUS BEIIECTBA.
Macca Tena. Macchl pa3IMuHbIX T€N B MpUpoje. ITalloH Maccel. Becol. Temneparypa.
Tepmomerperl. JlenmnmocTs BemiectBa. MoseKkyibl, atroMbsl, HOHBL. lIpencrasiieHue o
pa3mepax 4JacTul] BemecTna. J[BrkeHne yactul BemecTBa. CBsA3b CKOPOCTU JBUKECHUS
yactul ¢ TeMmreparypoil. uddy3us B TBepAbIX Tenax, JKUIAKOCTAX M ra3ax.
B3anmopneiictBue dactui] BemecTBa M aTomMoB. IlosicHEHME CTpOEHUs M CBOWCTB
TBEPIBIX TEN, )KUAKOCTEW M Ta30B C MOJIEKYJSIPHOW TOYKM 3peHus. CTpoeHue atoma u
MoHa. XUMHYECKUE DIEMEHTHI (KHACIOpPOJ, a30T, BOAOPOJ, XKEJIE30, ATFOMUHHUMI, MENb,
dbochop, cepa). 3Hakm XmMHUUYeCKHX »dJeMeHTOB. Ilepuommdeckas cucrema JI. M.
MenneneeBa. [IpocTeie U cloKHBIC BelecTBa (KMCIOPO, a30T, BOJA, YIVICKUCIIBIN Ta3,
noBapeHHas coib). Kucnopon. I'openue B kuciopojae. @orocunre3. Bomopona. Bozayx
— cMmech razoB. PactBopel u B3Becu. Boma. Bopa kak pactBoputens. OuncTKa
MpUpOAHOM Boabl. [IIOTHOCTH BeliecTna.

B3aumopericteue Ten

N3meHnenne ckopoctu U (QopMbl TeJl MNpU HUX B3aumojeicTBuu. JlelicTBue u
npotuBoAeicTBre. CHila Kak XapakTepuCTHKa B3anMmoencTBus. nnamomerp. HeroToH
— €MHULA U3MEPEHUS CUIIBI.

Nuepnus. 1IposBiienne nnepuum, TpuMepsl €€ ydera U npuMeHeHus. Macca kKak Mepa
MHEPTHOCTU. [ paBUTAIMOHHOE B3aMMOJEUCTBHE. | paBUTALIMOHHOE B3aUMOJIECHUCTBUE U
Bcenennas. Cuna TsKecTH. 3aBUCHUMOCTb CHJIBI TSKECTH OT Macchl. Jledopmanus.
Pazmuunbie Bunbl nedopmaruu. Cuma ynpyroctd, €€ HampapiieHue. 3aBUCUMOCTD CHUITBI
yapyroctd ot naedopmanuu. Cuna TpeHus. 3aBUCUMOCTb CHUJIbI TPEHUS OT CHIIBI
TSOKECTU U KadecTBa 00pabOTKU MoBepxHOCTel. Poib TpeHus B MpHUpOAE U TEXHUKE.
CrocoObl  yculieHHs W OcJla0leHus TpeHHs. OJEKTPUYECKOE B3auMOJICHCTBHE.



OOBsiICHEHHE SIEKTPUYECKOTO B3aMMOJICUCTBHSI HA OCHOBE DJEKTPOHHOW TEOPHH.
OnekTtpu3zanus Tea TpeHueM. [lepenada aneKTpruueckoro 3apsaa npu COPUKOCHOBEHUMU.
B3anmoneiicTBue OJHOMMEHHO M PAa3HOMMEHHO 3apsOKEHHBIX Tel. MarHutHoe
B3auMoJielicTBue. 1IoCTOSIHHBIE MarHuThHI, UX IEHUCTBUE Ha »Kene3Hble Tena. [lomroca
MAarHuToB. MarHuTHbIE CTPENKHU. 3eMiisl Kak MarHuT. OpUEHTHUPOBAHUE IO KOMIIACY.
[IpuMeHeHue MOCTOSTHHBIX MAarHUTOB. JlaBiieHue Tena Ha Onopy. 3aBUCUMOCTb J1aBJICHUS
oT 1iomaau onopsl. [lackans — enunuIa usMepeHus AasieHus. [lepenaya naBieHus
KUJIKOCTSIMU U razamu. 3akoH Ilackans. JlaBneHue Ha T1iyOMHE >KUAKOCTH.
Coolmraromuecss cocypl, UX MpUMeHeHue. JlelicTBUe KHUAKOCTEH Ha MOTrpy>KeHHOE B
HUX TeJ0. ApXHUMeNoBa cuja. 3aBUCUMOCTb apXUMENOBOM CUJIBI OT pOAa KUIAKOCTU U OT
o0beMa MOTPYyKEHHOM YacTH Tefa. Y CJIOBUS IJIaBaHUS TEIl.

OU3NYECKHUE U XUMNYECKUE ABJIEHUA

MEXAHNYECKUE ABJIEHUA

[TonsitTue 00 OTHOCUTEIHHOCTH MEXAHMYECKOrO MBWXKEHHS. Pa3HOOOpasHbie BUBI
MEXaHUYECKOTO JBIKEHHUS (NMPSMOJMHEHHOE, KPUBOJMUHEWHOE, JBIKEHUE IO
OKPY>KHOCTH, KojiebaTesbHOe). MexaHndeckoe ABUKEHHE B IpUpoie U TexHuke. [1yTh u
Bpemsi JIBMKEHHUS. CKOpOCTh ABWKECHUA. PaBHOMEpPHOE, YCKOPEHHOE W 3aMEJICHHOE
JIBIDKCHUSI. 3BYK KaK HMCTOYHUK HHQpopmMaiuu o0 okpy:xkaromem mupe. McTouHuku
3Byka. Konebanne — He0OX0auMoe yClIOBUE BO3HUKHOBEHHUSI 3ByKa. OTpakeHHE 3ByKa.
Oxo0. ['osioc U cityx, TopTaHb U yXO.

TEITJIOBBIE ABJIEHUA

N3menenne oObemMa TBEPABIX, KUIKUX M Ta3000pa3HBIX TeJl MPU HArpeBaHUU U
OXJIQXKJEHUU. YUeT TEIUIOBOrO pAaCHIMpPEHUsi U HCIOJIb30BAHHE €ro B TEXHUKE.
[InaBrnenre U oTBepAcBaHHE. TasHUE CHEra, 3aMEP3aHHE BOJIbI, BBIIIABKA YyTryHa M
CTaJu, W3rOTOBJEHUE Jeraned oTiauBkou. Mcmapenue kumkocteil. (OxiaxkaeHue
xuakoctell npu ucnapenuu.) Konnencauus. Tennonepenaya.
OJIEKTPOMAT'HUTHBIE ABJIEHUA

DNEeKTPUUECKUN TOK KaK HalPaBJIECHHOE JBHKEHUE AJIEKTPUUECKUX 3apsioB. Cuia Toka.
Amnepmetrp. AMiniep — €IMHHIA U3MEPEHUSI CHIIbl TOKA. [IOCTOSIHHBIN U MepeMeHHbII
ToK. Hanpspkenne. Boaprmerp. BoibT — eauHnma u3MepeHUsT HANPSKECHUS.
Hctounuku ToKa: Oarapeika, akKyMyJSITOp, T€HEpaTop JJIEKTpUUECKOoro Toka (0e3
paccMOTpeHHusT HMX  YCTpOWMCTBa). DiekTpuueckue 1enu. l[lapamiensHoe U
MOCJIEAOBATEIIbHOE COequHEHUs. JleMcTBUs Toka. TemnoBoe JEHMCTBHE TOKa. JlaMIibl
HaKaJuBaHUs. OJIEKTpOHArpeBaTelbHble NpUOOpPhl. MarHutHoe JeHCTBUE TOKa.
DNEeKTPOMAarHuThl U UX NpUMEHEHHE. [[elicTBMEe MarHuWTa Ha TOK. DJIEKTPOJABUTATEIH.
XUMHUECKOE JIEUCTBHUE TOKA.

CBETOBGBIE SABJIEHUA

CBeT Kak UCTOYHUK MHPOPMALIMK YelloBeKa 00 OKpyskarolieM mupe. cTouHuku ceta:
3Be31bl, CoJHIle, JIEKTpUYECKHe Jamibl U Jp. [IpsMonuHeliHOe pacnpocTpaHeHHE



cBeTa, oOpa3oBanue TeHel. OTpaxeHnue cera. 3epkana. [Iperomnenue cBeta. JIUH3bI,
WX TUIBI 1 U3MEHEHHE C X MOMOIIbIO (hOPMBI CBETOBOTO Iy4Kka. OnTHYeCKre MPUOOPHI:
doToamnmapat, NPOEKIMOHHBIN anmapaTt, MUKPOCKOI, TEJIECKON (Ha3HAaYeHUE MpruOOopoB,
UCIIOJIb30BAaHUE B HUX JUH3 W 3epkai). [nma3 u ouku. Paznoxenue Oemoro ceera B
criekTp. Pamyra.

XUMHWYECKHUE ABJIEHUA

XUMHUYECKHE pEeaKIM, UX MPU3HAKU U YCIIOBUS UX MNpoTekanus. CoxpaHEHUE MacChl
BEI[ECTBA MPU XUMHUYECKUX peakiusx. Peakiuu coearHeHus u pasznoxeHus. ['openue
Kak peakuusi coenuHeHus. Okcunbl (YII€KUCHBIM Ta3, HEramieHas W3BECTh, KBapil);
HAXOXJEHUE B MpUpOie, PU3NUECKHE U XUMUYECKHE CBOMCTBA; MpuMeHeHue. Kuciors,
npaBuiia paboOThHl C KHUCJIOTaMH, WX TpumeHeHne. OcHoBaHus. CBOMCTBa IIEJIOYEH,
npaBuia padOTbl C HUMHU, MX (PU3UUYECKHE M HEKOTOPblE XHUMHYECKHE CBOMCTBA;
npumeHenue. Conu (moBapeHHas COJb, COJA, MEJ, Mpamop, HM3BECTHSK, MEIAHbIN
Kynopoc u np.). Haubonee xapakrtepHble nmpuMmeHeHus coiiell. Hanbonee u3BecTHbIE
OpraHUYECKUE BEIEeCTBa — YIJIEBOABI (IJIIOKO3a, caxapo3a, Kpaxmai), HEKOTOPbIE HUX
CBOMCTBA, NpUMEHEHUE; O€JKU, MX pOJib B >KU3HM YEJIOBEKA, UCKYCCTBEHHAs IUIIA;
KUPbI, UX POJIb B JKU3HU YEJIOBEKAa, HCIOJIb30BAaHUE B TEXHUKE; MPHUPOJHBIN ra3z u
He(Tbh, IPOTYKTHI UX NMEPEPAOOTKH.

YEJIOBEK U ITPUPOIA

3EMJISI — IIJTAHETA COJIHEUHOM CUCTEMBI

3Be3qHOe HEOO: co3Be3ausi, IJIaHeThl. Pa3BuTue NpeacTaBiICHUN dYelloBeKa O 3emile.
Conneunas cucrema. Comuiie. J[BrkeHune 3eMiu: BpalleHHe BOKPYT COOCTBEHHOM OCH,
CMEHa JIHS U HOYM Ha Pa3IMYHBIX MIHUPOTax, oOpamieHre 3emian Bokpyr CoiHIla, HaKJIOH
36MHOU OCH K IIJIOCKOCTH €€ OpOMUTBI, CMEHa BpeMEH roja. JlyHa — crmyTHUK 3eMIIH.
®a3bl Jlynsl. FI3MeHeHHE TOPU30HTAIBHBIX KOOPAMHAT HEOECHBIX TENl B T€YEHUE CYTOK.
3HaKOMCTBO C MPOCTEUIIMMH aCTPOHOMUYECKUMHU MPUOOpaMU: acTPOISIOUs, TEIECKOI.
UccnenoBannst kocmuueckoro npoctpancrsa. K. O. [uonkosckuit, C. 1. Koponer —
OCHOBATENM COBETCKON KOCMOHABTUKH. FO. A. I'arapuH — mnepBblii KOCMOHABT 3€MJIU.
HckycctBennsle cnyTHukH 3emin. OpOutanbHble KocMudeckue craHiuu. Kopabmau
MHOTOPa30BOT0 HCIIONb30BaHUs. IIporpaMMbl OCBOEHUSI KOCMOCA, OTEYECTBEHHBIE,
3apyOeKHbIE, MEXTYHAPOTHBIC.

3EMJIS — MECTO OBUTAHU A YEJIOBEKA

JIutocdepa, MaHTHS, SIAPO; YBEIUUYECHHUE MIIOTHOCTU U TEMIEPATYPbl 3EMIIH C TIIyOUHOM.
N3yuenue 3eMubix HeAp. 'uapocdepa. Cynoxoncrso. MccienoBanue MOPCKUX ITyOuUH.
Atmocdepa. AtmochepHoe naBieHue, Oapomerp. BiaxHoCTh BO31yXa, ONpeesieHHe
OTHOCHUTENIFHOW BJIAXXHOCTH. ATMoOc(epHble SBICHHS, TpoM U MoaHus. OcBoeHHe
aTMoc(epbl YeIOBEKOM.



YEJIOBEK JOITOJHAET ITPUPOLY

Mexanusmbl.  Mexanuyeckass pabora. OHeprus. CHUHTETHYECKHME  MaTepUaIbl.
MexaHnu3mbl — NOMOIIHHUKHA 4YeJIOoBeKa. [IpocTeie MeXaHW3Mbl, pblYar, HAKIOHHAS
MJIOCKOCTh, TOJBUHBI M HEMOJBIKHBIM OJIOKM; WX Ha3HaueHue. MexaHudeckas
pabora, ycioBus ee coBepiieHus. J[Koyinb — eauHUIa U3MEPEHUS pabOThl. DHEPrHsl.
Hctounuku sHepruu. Paznuunbie Buabl TorumBa. ColHEYHast HEPTUs, €€ POJib JJIs
*KW3HU Ha 3emse. TersoBble JBUTATeNW, JBUTATEIM BHYTPEHHETO CrOpPaHUs; HX
npuMeHeHue. TemioBble, aTOMHBIE U THAPO3JIEKTpocTaHIMK. Co3JaHue MaTepualoB C
3apaHee  3aJaHHbBIMU  CBOMCTBaMHU: TBEpJbIE, JKAPONPOYHBIE, MOPO30CTOMKHUE
MaTepualibl, HCKYCCTBEHHbIE KpuUCTAUIbl. IlomuMephl, CBOWCTBA W IPUMEHEHUE
HEKOTOPBIX M3 HUX. BOJOKHA: TNpPUpPOAHBIE M HCKYCCTBEHHBIE, WX CBONCTBA U
npuMeHeHne. Kaydyku u pe3uHa, X CBOMCTBA U PUMEHCHHUE.

B3ANMOCBA3b UEJIOBEKA U ITPUPO/IbI

3arpsizHeHre aTMoc(epbl U THuaApocdepsl, X BIUSHUE Ha 3/I0pOBbe Jtojiei. Kontpois 3a
coctosiHueM atMocdepsl U Tuapocdepsl. PanmoHanbHOE HUCHOJIB30BAHUE TOILIUBA.
Hcnonp30BaHuE 3HEPTHM PEK, BETpa, MNPHIMBOB, Temia 3emid, sHepruu ConHna.
CoBpeMeHHass Hayka W IPOM3BOACTBO. CpeacTBa CBs3U. 3HAHUS, UX POJIb B KU3HU
yesjoBeka v obmiecTra. Kak oy Mo3HaIOT OKpyXaroluil Mup (Hayka BYepa, CErOHs,
3aBTpa).  YMOpaBJ€HUE  MPOU3BOJCTBOM:  pPOJb  ABTOMATHUKHU,  DJICKTPOHUKH.
Kommbrorepuzanust mpousBojictBa. PoOotel. Ilexm-aBromartel. CpencrtBa CBSI3M U
nepeaada uHGopManuu: Tenerpad, TenePoH, paaguocBi3b (PaguoCTaHIIUS, PATUOBOIHBI,
aHTEHHA, MPUEMHUK, TPOMKOTOBOPHUTEIIb ), TEIICBUICHHE.

JlaGopaTopHbie padoThI U ONBITHI

3HaKOMCTBO € J1a00paTOPHBIM 000PYIOBAaHUEM.

3HAKOMCTBO C M3MEPUTEIbHBIMU TIpubopamu. OmnpeneneHue pa3MepoB (pU3nuecKkoro
tena. Ismepenue o0bemMa KUIAKOCTH.

N3mepenue oobema TBepAoro teia. CpaBHEHHUE XapaKTEPUCTHK TeJl.

HabGnronenue pa3nuuHbIX COCTOSHHM BemiecTBa. Mi3MepeHne Macchl Tea Ha phYaskKHbIX
Becax. M3aMepeHue TemnepaTypbl BOJbI U BO3yXa.

Hab6mronenue nenumoctu Bemectsa. Habmonenue sinenus auddys3uu.

HaOmronenue B3anMo1eMCTBUSI YaCTHUIl pa3InyHbIX BemiecTB. HabmroqeHue ropeHus.
OOHapyXeHue KUCI0pOoaa B COCTABE BO3IyXa.

[IpuroroBiieHnE pacTBOpA C OMPEACICHHON MacCOBOM J0JIEN MO- BAPEHHOU COJIU.
Paznenenre pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (DUILTPOBAHUEM.

N3MepeHre I0THOCTH BEIlIECTBaA.

Habmronenne BOSHUKHOBEHHUSI CUJTbI YIIPYTOCTU MpU Ae(POPMALIUH.

HabGnronenue pa3nuyuHbiX BUIOB AedOpMaIiiH.



HccnenoBanre 3aBUCHMOCTH CHIIBI YNPYTOCTH OT aedopmanuu. M3mepeHue Ccuibl
TPEHHS.

HabGnrogenue 3aBUCUMOCTH MHEPTHOCTU OT Macchl Tena. M3yueHue pa3iuyHbIX BUIOB
TPEHUSL.

HaOnronenne B3aMMOJEHCTBUSI HARJIEKTPU30BaHHBIX Tesl. HabirogeHue MarHUTHOTO
B3aMMO/ICHCTBUS.

OrnpeneneHue AaBiaeHUA Tella Ha OMOPY.

HaOnronenue 3aBUCUMOCTH TaBICHUS KUJKOCTU OT TTyOUHBI TOTPYKEHHUS.
HaGmronenue  ypoBHS  JKUJIKOCTM B cooOmamomuxcs — cocynax. M3mepenue
BBITAIKABAIOIIEN CHIIBL.

OT 4ero 3aBUCHUT BHITAIKMBaroIas (apxumeioBa) cuiia? BeisicHeHUe yCI0BUS IJIaBaHUs
TeIl.

N3mepenne myTy U BpeMEHH JBUKEHUA. BbIUKCIIEHHE CKOPOCTH JBMKEHHUS Opycka.
Habnronenne OTHOCUTENBHOCTH JBUKEHUs1. HabmroneHre niCTOYHIKOB 3BYKa.
HabGmronenue usmMeHeHus JJIMHBI Tella MPU HarpeBaHUH U OXJIXK]ICHUH.

Halnronenune namMeHeHus o0beMa KUJKOCTEW U ra30B MIPU HArPEBAHUU U OXJIKICHUH.
HarpeBanue ctexiasiHHOM TpyOku. OTIIMBKA UTpylIEYHOro conjatuka. Habmonenue 3a
IIJIABJICHUEM CHETA.

HaOmronenue ucnapeHus U KOHACHCAIIMK BOJIbI. PacTBOpeHre COTu U BhITTapUBAHUE €€
13 pactBopa. OT 4ero 3aBUCUT CKOPOCTh UCHAPEHUS )KUIKOCTH.

HabGmronenue oxakaeHus >KHUIKOCTU TIPH UcriapeHuu. Habmoienne KUmneHus BOIbl.
Pa3zmeTka mikansl TepMomeTpa.

Habmrogenue TemnonpoBoJHOCTH BOJIBI U Bo3ayxa. [locienoBarensHoe COeIMHEHNUE.
[TapamnensHoe coenauHeHwe. HaOmroneHwe pa3nmuuHbIX JaeicTBuil  Toka. COopka
IIPOCTENIIETO AJIEKTPOMArHuTa. /[elicTBue Ha MPOBOJAHUK C TOKOM.

CBeT U TCHb.

OTtpaxenue cBeTa 3epkajioM. HabnroneHue oTpakeHusi CBeTa B 3epKajle.

[Tonyuenue n300pakeHus B IJIOCKOM 3epkaie. HaOmoneHue 3a mpeioMIIeHHEM CBETa.
Hab6nronenune n3zobpaxenuit B muH3e. HaOmroieHre ciekTpa COTHEYHOTO CBETA.
Halmronenne pu3nyecknux U XUuMUYECKUX sIBJICHUH. [[elicTBue KMCIOT 1 OCHOBAHUM Ha
WH]IUKATOPBI.

BrrsicHeHue pacTBOPUMOCTH COJIed B BoJie. Pacrio3HaBaHue Kpaxmala.

HaoGmronenue 3se3aqnoro Heda. Habmonenue JIyHbl B TeJI€CKOTI.

Omnpenenenue azumyTta CoJiHIIA ¢ TTOMOIIBIO KoMmaca. M3rotoBiieHue acTposiOnu u
ONPEAEITIEHUE C €€ IOMOIIBIO BBICOTHI 3BE3/I.

N3mepenne atMmochepHoOro napieHus bapomerpom. M3roToBiieHrne THrpoMeTpa.
N3yuenue nencTBus ppryara.

N3yuenue neicTBUs MPOCTHIX MEXaHU3MOB. BbIuncieHrne MexaHnueckoil paboThl.



BripamuBanue KpucTauia. 3HAKOMCTBO € KOJUIGKIIMEW IIacTMacc. 3HaKOMCTBO C
KOJUICKIIHUEN BOJIOKOH.

Pacnio3naBanue MpUPOIHBIX U XUMHUYECKHX BOJIOKOH. MI3MeHeHne (hOpMBI MOIMATHIICHA
P HarPEBaHUU.

N3yuenue nerictBus TeaerpadHOro anmapara.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITIPOT'PAMMbBbI HA YPOBHE
OCHOBHOTI'O OBULHIET'O OBPA3OBAHUSA

JIMYHOCTHBIMU pE3yJIbTaTaMH H3Yy4YeHHUS Kypca «BBeleHHWe B €CTECTBEHHOHAYUYHBIC
npeaMeTbl. EcTecTBO3HAHUE) SIBISIOTCS:

— pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTCIICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH yJarmxcs;

— (popMupoBaHUE MOTUBAIIMH K U3YUYEHUIO B JAbHENIIEM (PU3UKHU U XUMUH;

— BOCIIUTAHKUE OTBETCTBEHHOI'O OTHOIIICHHUS K MPUPOJIC, OCO3HAHUE HEOOXOIMMOCTH
3alIUTHl OKPYKAIOILEH CPEbI;

— (popMupoBaHUE TUYHOCTHOTO OTHOLIEHUS IPYT K APYTY, K YUUTEITIO.

— MertanpeaMeTHBIMU pe3yJIbTaTaMH U3YUYEHUS Kypca SBISIOTCS:

— OCBOCHHE MPHEMOB HCCIIECIOBATEILCKON MEATeTbHOCTH (COCTaBJICHHUE IIIaHA,
UCIIOJIb30BaHUE PUOOPOB, (HOPMYIUPOBKA BEIBOAOB U T. 11.);

— (opmupoBanue mnpueMoB paboTel ¢ uHMOPMAIMEH, MpeACTaB- JICHHOW B
paznuyHoil (opme (TaOmuupl, rpa@uKkd, PUCYHKHM U T. 1.), Ha Pa3IUYHBIX
Hocutensax (kuuru, Marepuer, CD, nepuonnyeckue nu3aanus u T. 1.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHUH W OBJIQJCHHE OIBITOM MEXIMYHOCTHOU
KOMMYHUKAIIMM (BEICHWE IUCKYCCUH, paboTa B TpyNmax, BBICTYIUICHHE C
COOOIICHUSMH U T. II.).

[IpenmeTHRIME pe3yibTaTaMU H3Yy4YeHHUs Kypca «BBeleHHEe B €CTECTBEHHOHAYYHBIE
npeaMeThl. EcTecTBO3HAHNE) SIBISIOTCS:

— OCBOCHHME  0a30BBIX E©CTCCTBCHHOHAYyYHBIX  3HAHWH, HEOOXOJUMBIX IS
JATbHEHUIIIETO U3yUYeHUS CUCTEMATHUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (popmupoBaHUE FTIEMEHTAPHBIX UCCIIET0BATEILCKIUX YMECHU;

— MPUMEHEHNE TIOJyYCHHBIX 3HAHUN ¥ YMEHUH JIJIs peIIeHUs IPAKTUISCKUX 3a1a4.

— OOecreunTh JOCTHKCHHE IIJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHON MPOTPAaMMBI, CO3[IaTh OCHOBY IS  CaMOCTOSATEIHLHOTO
YCHENTHOTO YCBOCHUSI OOYyYalONIMMHCS HOBBIX 3HAHWH, YMEHWH, BHUJIOB H
CHOCOOOB  JIEATENBHOCTH JIOJDKEH CHUCTEMHO JeATENbHOCTHBIM moaxon. B
COOTBETCTBHUH C 3TUM ITOAXOI0M



— MUMEHHO AaKTUBHOCTb OOYy4YalIIMXCA MPU3HAETCS OCHOBOM  JOCTHIKEHHS
pa3BUBAIOIIKX LieJel 00pa3oBaHUsl. DTH 3HAHMS HE MEPEAlOTCI B TOTOBOM BUJE,
a 100BIBAIOTCA yYAIIMMHUCS B MPOIECCE TO3HABATENLHOM €SI TEIbHOCTH.

OaHuM U3 MyTed MOBBIMICHUS] MOTHUBAMU U 3()PEKTUBHOCTH YUeOHOHN e TEIbHOCTU
B OCHOBHOMW IIKOJIE€ SIBJIIETCS] BKJIIOYEHHUE YYalIUXCsl B YUEOHO-HUCCIEAOBATEIbCKYIO U
MPOEKTHYIO AEITEIbHOCTh, KOTOPasi UMEET CIEAYIOIINE OCOOCHHOCTH:

— LEeNIU W 3aJa4yd 3TUX BHUJIOB JACSATEIBHOCTH YYAlIUXCS OIPEIEISAIOTCA KaK HX
JUYHOCTHBIMM MOTHBaMH, TaK W COLUUAIBHBIMH. JTO O3HAYaeT, YTO TaKas
NEeSTEIbHOCTh JO/DKHA OBITh HalpaBlieHa HE TOJIBKO HAa  IOBBIIICHHUE
KOMITETEHTHOCTH TOJIPOCTKOB B MPEIMETHOM 00JIACTH OMPEEICHHBIX YyUeOHBIX
OUCLMIUIMH, HE TOJBKO Ha pa3BUTHE HUX CIOCOOHOCTEH, HO M Ha CO3JaHHE
MPOJIyKTa, UMEIOIIET0 3HAYMMOCTb ISl IPYTHUX;

— y4eOHO-UCCIeIOBAaTEeNbCKAasl M MPOEKTHAs JICSITENBHOCTh  JIOJDKHA  OBIThH
OpraHM30BaHa TaKUM 00pa3oM, 4YTOOBI ydalldecs CMOIJIM PEeaTn30BaTh CBOU
NOTpeOHOCTH B  OOIIEHUHM CO 3HAYUMBIMH, pe(EpEeHTHBIMU TpynramMmu
OJIHOKJIACCHUKOB, yuuTeneil u T. 1. CTpos pa3- JMYHOIO poja OTHOILIEHUS B XOJI€
LEJICHAINIPABICHHOW IMOMCKOBOM TBOPYECKOWM M MPOAYKTUBHOWU JEATEIBbHOCTH,
MOJAPOCTKM OBJAJEBAIOT HOPMaMU B3aMMOOTHOLIEHUH C pa3HbBIMU JIIOJIbMH,
YMEHUEM TMEpPeXOJuTh OT OJHOTO BHJAAa OOIICHHS K JpPYyromy, MNpuoOpeTaroT
HaBBIKM HWHAMBUAYaJbHOM CaMOCTOATEIbHON pabOThl U COTPYJHUYECTBA B
KOJUIEKTHUBE;

— opranu3anusi y4eOHO-UCCIIEIOBATEIbCKUX M TMPOEKTHBIX pPaldOT IIKOJIBHHUKOB
o0OecrieunBaeT COYETaHWE PA3IMYHBIX BUIOB MO3HABATEIHHOU NEATENLHOCTH. B
ATUX BUAAX JEATEIBHOCTH MOTYT OBITh BOCTPEOOBAaHbI MPAKTUYECKU JHOOBIE
CIOCOOHOCTH TOJPOCTKOB, PEATN30BaHbl JIMYHBIE MPUCTPACTHS K TOMY WU
WHOMY BHU]lY J€SATEIbHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
5 KJIIACC

KoaundecTBo yacoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoasnsie | IlpakTuyeckue
n/n NMPOrpamMmMbl Bcero oOpa3oBarTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. BBenenue
1.1 [Tpupoaa. Uto uzyvaroT Gpu3uka u Xumus 3 3
Hroro no paznemny 3
Pazgen 2. Teso n BemmecTBo
2.1 CocTosHHUS BellecTBa 7
2.2 XUMHUYECKHE DJIEMEHTHI 4 1
Hroro no pazneny 12
Paznen 3. B3anmopeiicrBue e
3.1 Buner cun 6 5
3.2 JlaBnenue 4
Hroro no pazneny 9
Pa3zgen 4. Duznyeckue 1 XUMHYECKHE ABJIEHUS
4.1 Mexanuueckue SIBJICHUA 3
4.2 TemnoBble IBICHUS 7 1 7
Hroro no paznemy 10
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 32




TEMATHYECKOE IINTAHUPOBAHUE
6 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoasnsie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3zoBaTre/bHbIE
padoTbI padoTbI
pecypchbl
Pazjnen 1. ®usuveckne U XuMH4YecKHe sIBJIEHUS
1.1 DNEeKTpOMAarHUTHBIE SBJICHUS 4 2
1.2 CBeToBEBIC SIBIICHUS
1.3 XUMHUYECKHUE SIBJICHUS 1 3
Wroro no paznemny 18
Pa3pnen 2. YennoBek u npupoaa
2.1 3emuist — IUIaHEeTa COJTHEYHON CUCTEMBbI 3 1
Hroro no pazuemny 3
Paznea 3. 3emuist — MecTo 00MTaHHSA YeJIOBEKA
3.1 Wccnenosanue 3emnu 2
3.2 UYenoBek OMOMHSAET NPUPOTY 5
33 B3aumocBsI3b 4enoBeka U MpUpoOIbl 2 1
Hroro no pasueny 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 16




INOYPOYHOE IINTAHUPOBAHHUE
5 KJIIACC

Ne
n/
1|

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTtposbHubie
padoTbI

IIpakTHyeckue
padoTbI

JlaTa
H3yYeHHUs

JIeKTPOHHBbIE
nuppossbie
oOpa3oBarTe/ibHbIE

pecypcsl

Tena u BemectBa. JlaboparopHast padbota
«OrmpeneneHne pa3mMepoB T

JIabopaTopHusie mpudopsl. Mi3mepurenbHbie
npubopsl. M3mepenus.

Hayunsrit MeToy. JlaGoparopHas pabora
«Omnpenenenue o0bemMa KUIAKOCTH U
TBEPAOTO TEJIay.

dopma, 00beM, 11BET, 3amax. JlabopaTopHas
pabota «CpaBHEHHE XapaKTEPUCTUK TEI

CocrosHue BelecTBa. JlabopaTopHas
pabora «Habmroienue pa3nnyHbIx
COCTOSIHM BEILIECTBA»

Macca. JTaboparopHas pabora «M3mepenue
MacChl Ha PhIYaKHBIX BECAX)

Temnepatypa. JlabopaTopHast pabota
«M3Mepenne Temneparypsl BOJbI 1
BO3/lyXa»

Crpoenue BemectBa. JlaboparopHas
pabora «Habmonenue genumMoctu
BEIIECTBAY

JIBU>KeHUEe 4acTHI] BEILIECTRA.
JlabopaTtopHas pabota «Habmonenue




sapreHust quddy3um»

B3anMoelicTBue yacTHI] BEIIECTBA.
JlabopaTopHas padota «Habmonenne

10 .

B3aMMO/JICHCTBHS YaCTHI] pa3TUUYHbIX
BEIIECTBY»

11 Crpoenue aroma

1 Xumuueckue neMeHTsl. JJabopaTopHas
pabora «HabmroaeHue ropeHus»
Bonopona. Bona. PactBop u B3BECH.

13 JlaGopaTopHas pabota «Pa3nenenue
PacTBOPUMBIX U HEPACTBOPUMBIX BEIICCTB
(buIbTpOBaHUEM»

14 [TnotHOCTB. JIabGopaTopHas pabota
«3mepenune mI0THOCTH BENIECTBA»

15 Kontposnbnas pabota

16 Cuna
Hedopmarus. JlaboparopHas padora

17 «Halnronenre BOSHUKHOBEHUS CHITBI
YOPYTOCTH MpH AehopMarivm

18 JlabopaTopHas pabota «3mMepenne CHiIbDy

19 Tpenwue. JlabopaTopHas pabota
«3mepenue Cuibl TpEHUsD
DnexTpuueckue cuibl. JlaboparopHas

20 pabota «Habnronenne B3auMo1eiCTBUS
HARJIEKTPU30BAHHBIX TEID)

MarauTHO€E B3aUMOJIEHCTBHE.
21 JlaGoparopnas pabora «Habmonenue

MAargsuTHOI O B331/IMO,H€ﬁCTBPI$I))




22

Hasnenue. Jlaboparopuas pabora
«OmnpenieneHue AaBICHUS Ha OMIOPY»

23

JlercTBrE )KUIKOCTH Ha IIOTPYKEHHOE B
Hee Teno. JlaboparopHas pabora
«/3mepeHnre BhITATKUBAOIIEH CHITBD)

24

JlaboparopHas pabota «OT 4ero 3aBUCUT
BBITAJIKUBAIOMIAS cUIa?»

JlaboparopHas pabota «BriscHeHHe
YCIIOBUH IJIaBaHUS TED»

25

Mexanundeckoe nprxenue. JlabopatopHas
paboTta «BbIurcieHre CKOPOCTH JABUIKCHUS
Opycka»

26

JlabopaTtopHas padota «Habmonenne
OTHOCHUTEIIbHOCTH JIBUKCHHS

27

3Byk. JlJabopatopnas pabota «Habmronenue
HMCTOYHUKOB 3BYKa»

28

TennoBoe pacupenue. JlaboparopHast
pabota «HabmroieHrne n3MeHeHUs! JJTUHBI
TeJa IpY HarpeBaHUU U OXJIAXKICHUN

29

[naBneHue u oTBEpICBaHUE.
JlabopaTtopHas padota «OTIHUBKa
WUTPYIIEYHOTO COJITATHKAY

30

JIaGoparophas pabota «HarpeBanue
CTEKJITHHOU TpyOKn». JlabopaTtopHas
pabota «HaOmroieHue 3a raBjieHueM
CHETa»

31

Hcnapenue u konaencanus. Jlaboparopuas
pabota «OT 4ero 3aBUCUT CKOPOCThb
HCIIApEHUsD»




JlaboparopHas pabora «Habmronenue

32 1 1
OXJTKICHUS KHUIKOCTH MIPH UCTIAPEHUN
Temnonepenaua. JlabopatopHuas padota
33 «Habmo1eHre TemIonpoBOIHOCTH BOJIBI U 1 1
BO3/TyXa»
34 Kontposnbnas padbota 1 1
MOYPOYHOE IINTAHUPOBAHUE
6 KJIACC
No KounyecTBo yacoB DJIEKTPOHHBbIE
- Jata nudpoBbIe
n/ | Tema ypoka KonTtpoabHubie IIpakTnyeckue
Bcero HU3yYeHUs o0pa3zoBaTejbHbIE
I padoThI padoThI
pecypchbl
1 DNEeKTPUYECKUN TOK 1
2 [IpoBOIHUKYM U AUDIIEKTPUKHU 1
JlaboparopHas pabota «IlocnenoBarensHoe
3 Y MMapaAJJIETbHOE COEUHEHNE 1 1
MIPOBOJHUKOBY.
JlelicTBuE DIEKTPUUECKOTO TOKA.
4 JlabopaTtopHas pabota «Habmronenune 1 1
TEIJIOBOT0, MArHUTHOTO U XUMHUYECKOTO
JIEUCTBUS TOKA»
5 Hcrtounuku cBeta. JlaboparopHas pabota | )
«CBeT U TeHb»
6 JIaGoparophas pabora «M3roroBnenue 1 1
KaMepbI-00CKYPBD»
7 Otpaxxenue cBeta. JlabopaTopHas paboTa 1 1




«OTpa)KeHI/Ie CBCTa 3CPKAJIOM»

IIpenomiienue cera. JlaboparopHas

8 pabota «HabnroneHue 3a mperoMiIeHuEM
CBETa»

9 JIunza. JlaboparopHas pabora
«Habmonenne n300paxeHui B JIMH3E»

10 Onrtuyeckue npubopsl. ['11a3 u ouku
Xumnueckue peakuuu. Jlabopatopnas

11 pabota «Habmonenne Gpu3n4eckux u
XUMHAYECKHX SIBICHUI»

12 3aKOH COXpaHEHUsI MacChl
Oxcupl. KuciaoTrel. ocHOBaHUS.

13 JlabopaTtopHas pabota «leiicTBUE KUCTOT U
OCHOBaHUM Ha UHJIUKATOPHI »

14 Conu. YrneBoabl

15 Kupsl. benku

16 VYraeBozsl. Kupsbl. 6enku

17 Kpaxwmau. JIabopatopnas pabota
«Pacno3HaBaHue kpaxmana»

18 [Ipupoanslii raz u HehTh

19 KonTtponbHas pabota

20 B mupe 3Be31. Hazpanus co3se3auii
Kapra 3Be3nH0r0 HeOa. JlabopaTopHas

71 pabora «3roroBienue actponsouu u
OIIpEJICJIEHUE C €€ TOMOIIBIO BHICOTHI
3BE31»

22 Comnnue. JlyHa — ecTeCTBEHHBIN CITyTHUK




3emimm

23 HccnenoBanne MOpCKUX ITyOUH

24 Brnaxxnocts. ATMOc(hepHbIe SBICHUS

’s Mexanusmebl. JlabopatopHas pabora
«M3yueHue NeCTBUS pblyara»

26 JlaboparopHas pabota «3yueHue
JEWCTBUS POCTHIX MEXaHU3MOB)
Mexanuyeckas padota. JlaboparopHas

27 pabota «BprarcieHne MexaHu4ecKou
paboTE

)% OHeprus. /IBurarenas BHyTpEHHETO
CropaHus

29 Mukpo@oH U TPOMKOTOBOPHUTEN

30 Panno u tenesunenun
ITomumepsl. JlabopaTopHas paboTa

31 «M3MeHeHMe CBOMCTB MOIMATHIICHA TIPU
HarpeBaHUN

) JlabopaTtopHas pabota «Pacno3naBanue

3 MIPUPOIHBIX U XUMHUYECKUX BOJIOKOH)

33 Hayxka u 6e30macHOCTb ToJiei

34 KonTtponbHas pabota
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