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PABOYAS ITPOI'PAMMA OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

«BBEJIEHUE B ECTECTBEHHO-HAYYHBIE IIPE/IMETBI.
ECTECTBO3HAHUE. PUZUKA. XUMUA»

5 — 6 kiaccel



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O €CTECTBO3HAHMIO COCTaBJICHAa Ha OCHOBE TpeOOBaHMA K
pesyabtatam ocBoeHus OOII OOQO, npencraBiaenueix B ®I'OC OO0, a Takxke Ha
OCHOBE  XapaKTEPUCTUKH IUJIAHUPYEMBIX  PE3YyJIbTATOB  JIYXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIHUTAHUS U  COIMAIM3AIMU  OOYYaIOIIMXCSA, NPEICTABICHHON B
dbenepasibHOM pabodeil MmporpamMme BOCHUTAHUS M MOJICKUT HEMOCPEICTBEHHOMY
NPUMEHEHUIO TIPU peau3ali 00s3aTeIbHOM YacTH 00pa30oBaTEIbHOM MPOTPaMMBbI
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma 1o ecTecTBO3HaHUIO OTpaxkaeT ocHOoBHBIE TpeboBaHuss PI'OC OO0 k

JUYHOCTHBIM,  METalpeIMETHbIM W  NPEAMETHBIM  pe3yibTaTaM  OCBOCHHS
oOpazoBaTenbHbIX mporpamMm. [Iporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOM
nporpammel  A.E. T'ypeBuu, JI.A. Hcaes, JI.C.IloHTak, BKIIOUEHHONW B IE€pEUYEHBb
mporpamMm i 0011e00pa3oBaTebHBIX YUPEKIACHUNH, W METOAUYECKOTO TOCOOMS
«Duzuka. Xumus. 5-6 Kjgaccel» ¢ onopoil Ha yueOHUK «Duzuka. Xumus. 5-6 kimace»
A.E.I'ypeBuu, /[.C.Vcaes, A.C. IlonTak . — Ipoda. - 2013 1.

N3yueHne OaHHOrO Kypca B OCHOBHOM WIKOJIE€ HAMNpPaBJIEHO HA JIOCTUYKECHUE
CJIeNYIONUX IIeJei: MPOoIeIeBTUKAa OCHOB (MUKW U XUMUU; MOJYyYEHUE YHAIIUMHCS
MPEJCTAaBICHUM O METOJaX HAyyHOro IIO3HaHUs MpUponbl;  (HOpMUpPOBAHUE
AJIEMEHTAPHBIX YMEHUM, CBS3aHHBIX C BBINOJHEHHEM Yy4eOHOro J1abopaTOPHOTO
AKCIEPUMEHTa (UCClIeIoBaHMs); (GOPMUPOBAHKE Y YUAIIUXCSA YCTOMYMBOIO MHTEpECa K
MpeMEeTaM €CTECTBEHHOHAYYHOTO IUKJIA (B YaCTHOCTH, K (DU3UKE U XUMUH).

BBeaenue ¢pusznku U XUMHUM HAa paHHEH cTaauu o0yueHus B 5—6 kiaccax tpedyeT
U3MEHEHUsI Kak (OpMbl HU3JIOKEHHS Y4yeOHOro marepuaia, TaKk U METOJUKU €ro
npenonaBanus. [losTomy oco0oe BHUMaHWE B TIOCOOMH YACIEHO (HPOHTAIBLHBIM
AKCIIEPUMEHTANIbHBIM 3ajianusiM. [Ipenmonaraercsi, 4yTo Ba)kKHOE MECTO B Mpoliecce
paboThl HAJlT KYpCOM 3aliMyT PUCYHKHU PA3IUYHBIX SBJICHUHN, OMBITOB U U3MEPUTEIBHBIX
puOopoB. bosbIIOe KOJWYECTBO Kaue€CTBEHHBIX BOIPOCOB, MCIOJIB30BAHUE HUTPOBBIX
CUTyallid B MIPENOJaBaHUU JIOJHKHO CIIOCOOCTBOBATH CO3JaHUI0 MHTEpEca ydalluxcs K
MPEAMETY U CTPEMIIEHUIO K €r0 MOHUMAaHUIO.

Conepkanue Kypca UMeeT 0COOCHHOCTH, OOYCIIOBICHHBIC, BO-TICPBBIX, 3a1a9aMH
pa3BUTHs, OOy4YeHHWs W BOCHUTAHUS  YYalUXCs, 3aJaHHBIMA  COIIMAIbHBIMU
TpeOOBaHUSIMU K YPOBHIO Pa3BUTHUS WX JIMUHOCTHBIX M MO3HABATEJIbHBIX Ka4E€CTB; BO-
BTOPBIX, MPEIMETHBIM COJCP>KAaHHEM CHUCTEMBbI OOIIEr0 CpEeAHEro oOpa3oBaHUS; B-
TPEThUX, MICUXOJIOTHYECKUMHU  BO3PACTHBIMH  OCOOCHHOCTSIMU  OOy4aeMbIX.
JIesTeTbHOCTHBIN MOJIX01 K pa3pabOTKe COJepaHUsl Kypca IMO3BOJISIET pellaTh B X0/
€ro M3Yy4YeHUs PsiJl B3aMMOCBS3aHHBIX 3aj71a4: 00eCIeuynBaTh BOCIPUATHEC, TOHUMAHUE U
3allOMUHAHKUE 3HAHWM, CO3/1aBaTh YCJIOBHUS JUIsl BHICKA3bIBAHUS MOJIPOCTKOM CYKJICHHM
Hay4HOTO, HPABCTBEHHOTO, 3CTETUYECKOTO XapakTepa IO IOBOJY B3aWMMOJECUCTBUSA
YeJoBeKa W TPUPOJIbI; YACISITh BHUMAHUE CHUTyalUsM, TJ€ Yy4alluics JTOJDKEeH
pasinyaTth YHUBEpPCAJIbHBIC (BCEOOIME) U YTUIMTAPHBIE 1IEHHOCTH; MCIOJIb30BaTh BCE



BO3MOYKHOCTH [JII CTAHOBJICHUS NPUBBIUEK CJIEAOBATh HAYYHBIM M HPABCTBEHHBIM
OPUHIIMIIAM U HOpMaM OOLIEHUS U AeSTeNbHOCTU. TeM caMbIM CO3AAIOTCSl YCIOBUS IS
MHTErpallid Hay4YHbIX 3HAHUM O MPUPOJHBIX CHUCTEMax M APYrux cdep CO3HAHUS:
XYI0XKECTBEHHOW, HPABCTBEHHOM, ITPAKTUYECKOM.

[TonobHOE moCcTpOEHKE Kypca He TOJIBKO MO3BOJISET PelIaTh 3aauH, CBSI3aHHBIC C
00y4YeHHEM U Pa3BUTHUEM HIIKOJIHLHUKOB, HO U HECET B ceOe OOJIBIION BOCIUTATEIbHBIN
noTeHMan. BocmuteiBaromas (yHKIUS Kypca 3aKiao4daeTcss B (OPMHPOBAHUU Y
MJIQJIIIUX TOAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYKAIOIIETO MUPAa U CBOUX CBSI3€H C
HUM: SKOJIOTHYECKH 00OCHOBAHHBIX MOTPEOHOCTEHN, MHTEPECOB, HOPM U TIPABUIL.

OCHOBHOE coOZIep)KaHHE Kypca BKJIOYaeT pa3fenbl: «BBemeHue», B KOTOPOM
JaeTcsl MpeACTaBICHUE O TOM, YTO M3y4aloT Qu3nka W xumud, «Tena u BellecTBay,
«BzaumopeiictBue Tenm», «PU3HMUECKHME W XMMHUUYCCKHE SBJICHHUS», «YeloBek wu
MIPUPOIA».

N3 Bcero koMIuiekca COBPEMEHHBIX METOJOB ITO3HAHHS TPUPOABI B Kypce
COJIEPKATCSI CBEJICHUSI O HEKOTOPhIX M3 HUX: HAOMIOJACHUSAX, HN3MEPCHUSX,
JKCIIEPUMEHTAX, MOJCIUPOBAHUM — U MOKA3bIBACTCA MX B3aWMOCBS3b; JAKOTCSA
CBEJIeHUsI O MpuOOpax W HMHCTPYMEHTAX, KOTOpPHIE YEJIOBEK HCIOJIb3yeT B CBOEH
MIPAKTUYECKON JEATEIbHOCTH. BBINIOIHAS IPONEAEeBTUYECKYIO POk, Kypc «BBenenue B
€CTECTBEHHOHAYYHbIE NPEAMEThl. ECTECTBO3HAHHME» COJEPKUT CHCTEMHBIE, a HE
OTPBIBOYHBIE 3HAHUS. DBOJIBIIOE BHHUMAHHE B HEM YJIECIACTCS MPEEMCTBEHHBIM CBSI3SIM
MEK]ly HAYAJIBHOW M OCHOBHOM IIKOJIOM, HHTETPALMK 3HAHWUK BOKPYT BEIYLIUX HJIEW,
OMPENENSIOMUX CTPYKTYpPY Kypca U CHOCOOCTBYIOIIMX (POPMHUPOBAHUIO LEIOCTHOTO
B3MIsiIa HA MuUp. B Kypce maroTcs mepBble MPEACTABICHUS O TaKMX MOHATHSIX, Kak
«Maccay», «B3aUMOJICHCTBUEY, «CUIIa», «IHEPTUL», «aTOM», «MOJIEKYJIa», «XUMUYECKUI
aneMeHT». [lonydaeMble yyalmuMucs CBEICHUS O BEWIECTBAX U UX MPEBPALIEHUSIX MOTYT
CIIy’)KMTh TI€PBOHAYAJIBHOW OCHOBOM [JI MOCTEIIEHHOIO0 OCO3HAHUS HJIEU O TOM, 4UTO
Marepusi U1 (GOpPMBI €€ JABMIXKEHUSI BCErJa B3aMMOCBSI3aHBI, YTO OOBEKTHI MHPUPOIBI
00pa3yroT IIEJOCTHBIE CHUCTEMBI, OTHOCUTEIHLHO YCTOWYMBBIE, HO B TO XK€ BpeMs
nrHamuuHble. Hapylienue 3Toi TMHAMHYE€CKOW YCTOMUYMBOCTH CUCTEM MOYKET MPUBECTH
K HeXenaTeldbHbIM MocieAcTBUsIM. (OcCOo3HaHME A3TOM HMIAEHM BaXXHO MJIA MOHUMAaHUS
HKOJIOTHYECKUX TMpoOneM. MHTerpamusi pa3muyHbBIX €CTECTBEHHOHAYYHBIX OOJacTei
3HaHUS OCHOBaHAa Ha TMPEACTaBICHUH O EJIWHCTBE MPUPOJLI U OOIEeM i BCeX
€CTECTBEHHBIX HayK MeTojie Mo3HaHus. Cojaep:kaHHe MaHHOTO Kypca CTPOMTCS Ha
OCHOBE JIE€ATEIBbHOCTHOrO TMoAxoAa. BoieueHune ywammxcss B Ppa3HOOOpPa3HYIO
y4eOHYIO, HCCIIEIOBATEIbCKYI0O M MPAKTHUUECKYIO AESTEIBHOCTh SIBISETCS YCIOBHUEM
NpUOOpPETEHUsI TMPOYHBIX 3HAHWM, NpPeoOpa3oBaHUs HX B YOEKIECHUS U YMEHUs,
CTAHOBJIEHUSI OTBETCTBEHHOCTHU KaK Y€pPThI IUYHOCTH.



COAEPKXAHUE OBYUYEHUSA

BBenenue

[Ipupona xuBast u HeXUBasl. SABIEHUS NpUPOAbL. HeTOBEK — 4YacTh NpUpPOAsl. BinsHue
yesioBeka Ha nmpupoay. HeobxoaumocTs u3yueHust Ipupoibl U OEpe’KHOTO OTHOILIEHUS K
Heil. Oxpana npupoasl. Pusnka U XUMHUSA — HAYKH O mpupoje. Uto u3ydaer (usmka.
Tena m BemectBa. Uto wum3ydaer xumus. HayuHble MeETOABI M3YYECHUS MPUPOIBIL:
HaOIOICHUE, OIBIT, TEOPUS. 3HAKOMCTBO C MPOCTEHINM (HU3UIECKUM U XUMHUCCKUM
obopynoBanueM: mpoOupka, Koyida, JabOpaTOpPHBIA CTakaH, BOPOHKA, ITUIIETKA,
HirnaTelsb, TUIACTMACCOBBIA M METAUIMYECKUN IITATUBBI, JAEpXkKaTesb JUIsl MPOOUPOK.
HarpeBatenbHbiii nipubop, ocobeHHocTH TiiameHu. [IpaBuiia HarpeBaHus BeIECTBA.
W3meputenbHble NpuUOOpHI: JIMHEWKA, HM3MEpPUTENbHAs JIEHTA, BEChl, TEPMOMETP,
MEH3ypKa (eIMHUIBI U3MEPEHUH, IIKajda Mpudopa, 1ieHa JeJIeHus, Ipeiesl U3MEPEeHHU,
npaBujia MOJb30BAHMUS).

Tema u BemecTBa

XapakTepucTuku Tea U BemiecTB (dopma, o0beMm, IBET, 3amax). OpraHudyeckue u
HEOpraHWYEeCKHUE BellecTBa. TBepaoe, *KUIAKOE U ra3000pa3HOE COCTOSIHUSI BEIECTBA.
Macca Tena. Macchbl pa3iiMuHbIX T€N B NMpUpoOAE. ITaloOH Macchl. Beckl. Temmneparypa.
Tepmomerpsrl. JlenmumocTs BemiecTBa. Monekysbl, aToMbl, MOHBIL. lIpencraBienue o
pasMepax 4dacTtull BeniecTna. JIprkeHne dyactun BemecTBa. CBsI3b CKOPOCTH JABUKECHUSA
gactull ¢ Temieparypoid. duddy3us B TBepAblXx Tenax, KUIAKOCTIAX U Tra3ax.
B3aumopeiictBue wactui] BemectBa W aTOMOB. [losCHEHHME CTpPOCHMSI W CBOWCTB
TBEPABIX TEJ, KUAKOCTEHW U Ta30B C MOJIEKYJSIPHOW TOYKM 3peHus. CTpoeHne aroma u
MOHA. XUMHUYECKHUE BJIEMEHThI (KUCIOpPO, a30T, BOAOPOJ, KEJI€30, AIIFOMUHHI, MENb,
dbochop, cepa). 3Hakm xmmuUeckux dyeMeHTOB. Ilepuommyeckas cucrema JI. .
MenneneeBa. [IpocTeie 1 coKHBIE BeIlecTBa (KHMCIOPO, a30T, BOJa, YIJICKUCIIBIN a3,
noBapeHHas coib). Kucnopon. I'openue B kucnopone. @orocunres. Bomopona. Bozayx
— cMmech rasoB. PactBopel m B3Becu. Boma. Boma kak pactBoputens. Oumncrka
MIPUPOIHOM BOJBI. IInoTHOCTH BenecTsa.

B3aumopericTBue ten

N3menenue ckopoctu u  (QopMbl Ten Tpu uX B3aumojeictBuu. JleiicTBue wu
npotuBoAeicTBre. Cuia Kak XxapakTepucTuka B3aumonaeiictus. Jlunamometp. HeroToH
— €JIMHULIA U3MEPEHUS CUJIBL.

Nuepnus. IlposiBienne unepunu, NTpuMepsl €€ yuera U npuMeHeHus. Macca Kak Mepa
WHEPTHOCTHU. ['paBUTAIMOHHOE B3aMMOJIEMCTBUE. | paBUTAIMOHHOE B3aUMOJICHUCTBUE U
Bcenennas. Cuna TspkecTH. 3aBUCUMOCTb CHJIBI TSKECTH OT Macchl. Jledopmarnus.
Paznuunsie Buabl gedopmanuu. Cuiia ynopyrocTtu, €€ HampaBjieHue. 3aBUCUMOCTh CHUJIbI
yopyroctu ot aedopmanuu. Cuna TpeHUs. 3aBUCHUMOCTb CWJIBI TPEHUS OT CHIIBI
TSOKECTH M KadecTBa 00pabOTKM MOBepXHOCTed. Posb TpeHus B mpupojie U TEXHHUKE.
CrocoObl  ycwiieHHsT HW  OCHAOJICHWs TPEHHUSA. OJEKTPUUECKOe B3aWMOJCHCTBUE.



OObscHEHHE DBIEKTPUUECKOr0 B3aUMOJICHCTBUS HA OCHOBE DJJEKTPOHHOM TEOPHH.
OnekTpuzanus Ten TpeHueM. [lepenaya anekTpuyecKkoro 3apsiia Npyu CONPUKOCHOBEHUH.
B3anmoneiicTBue OJHOMMEHHO W Pa3HOMMEHHO 3apsDKEHHBIX Tell. MarHuTHoe
B3auMogencTBue. IlocTossHHBIE MarHWThL, UX JACHCTBHE Ha kene3Hble Tena. [lomroca
MarHuToB. MarHuTHbIE CTpENKHU. 3eMysi Kak MarHut. OpUEHTUPOBAHHUE MO KOMIMAcCy.
[IpumeHeHue MOCTOSTHHBIX MAarHUTOB. JlaBieHue Tena Ha onopy. 3aBUCUMOCTh JaBJICHUS
OT Iiomaau onopsl. Ilackane — enuHnna m3mepenus nasieHusd. llepenada nasneHns
KUJOKOCTSIMU U razamu. 3akoH [Ilackama. [laBienwe Ha TIIyOMHE >KHUJIKOCTH.
CooOmatomuecs cocynibl, UX NnpuMeHeHue. JlefcTBue KUAKOCTeM Ha MOTrpyKEHHOE B
HUX TeJ0. ApXMMEIOBa CUia. 3aBUCUMOCTh ApXUMEIOBOM CHIIBI OT POJA KUJIKOCTH U OT
o0beMa MOTPYKEHHOW YacTH Tela. Y CIIOBUSI MJIaBaHUS Tell.

OU3NYECKUE U XUMNUYECKUE ABJIEHUA

MEXAHHWYECKHUE ABJIEHUA

[Tonsatrie 00 OTHOCHUTENBHOCTH MEXAHMUYECKOTO [BM)KEHUsA. Pa3HOOOpa3Hble BUIBI
MEXaHMUYECKOTO JBWXEHUS (IpSAMOJIMHENWHOE, KPUBOJIMHEWHOE, JBUXKEHHUE IO
OKPYXHOCTH, KoJiebaTenbHOEe). MexaHnnueckoe BUKEHUE B pupojie U TexHuke. [1yTs u
BpeMsi ABWKeHHs. CKOpOCTh NBH>KEHUs. PaBHOMEpHOE, YCKOPEHHOE U 3aMEIJIEHHOE
JBYOKEHUS. 3BYK KaKk HMCTOYHUK HH(oOpmaiuu o0 okpyxkatomieM mupe. McTtouHuku
3Byka. Konebanue — HeoOX0aquMoe ycioBUE BOSHUKHOBEHHS 3ByKa. OTpakeHHE 3BYKa.
9x0. ['onoc u ciyx, ropTasp 1 yXo.

TEIUIOBBIE ABJIEHUA

N3meHnenne oObeMa TBEPABIX, XKUAKUX W Ta3000pa3HbIX TeJ IPU HArpeBaHUM W
OXJIKJICHUU. YYET TEIUIOBOTO pPACHIMPEHHUS] U MCIOJIb30BAHUE €r0 B TEXHHKE.
IlmaBnenue u orBepaeBaHue. TasHue cHera, 3aMep3aHUE BOJbI, BBIIUIABKA YyIr'yHa U
CTajdu, W3rOTOBJEHUE JeTaled oTiauBKoil. Mcmapenue xuupkocted. (OxiaxaeHue
xuakocren npu ucnapenuu.) Kongencanus. Temnonepenaya.
DJIEKTPOMAT'HUTHBIE ABJIEHMA

DIIEKTPUYECKUN TOK KaK HalPaBJIEHHOE JBUKECHUE JIEKTPUUYECKUX 3apAnoB. Cuia Toka.
AmMnepmerp. AMIlep — €IWHHLIA U3MEPEHUS CHIIBI TOKA. 1IOCTOSTHHBIN M MepeMEHHBIN
ToK. Hanpspkenne. Boaptmerp. BosbT — eauHnma uW3MEpeHHs HaNpsHKEHUS.
Hcrounnku ToOKa: Oarapeilika, akKKyMyJATOp, T€HEpaTop JJIEKTpUYECKOro Toka (6e3
paccMOTpeHUs HUX  yCTpoicTBa). OnekTpudeckue uenu. [lapamnensHoe W
rnocjaeaoBaTe/ibHOe coequHeHus. JlelictBusa Toka. TermmoBoe AeMcTBHE Toka. JlaMmbl
HaKaJduBaHUS. OJIEKTpOHArpeBarelibHble MpPUOOphl. MarHutHoe JelCcTBUE TOKa.
DJIEKTPOMArHUTHI U UX NpUMEHEHHuE. [[elicTBHE MarHuta Ha TOK. DJIEKTPOJBUTATEIU.
XHUMHYECKOE ICHUCTBUE TOKA.

CBETOBBIE ABJIEHUA

CBeT Kak UCTOYHUK MHPOPMAITUHN YeIoBEeKa 00 OKpy»karomieM mupe. cTouHuKy cBeTa:
3Be3abl, ConHile, 3iekTpuueckue jamibl U Ap. [IpsmonnHeiiHOoe pacnpocTpaHeHHe



cBeTa, oOpa3oBanue TeHel. OTpaxenue cpera. 3epkana. [Ipenomnenue cera. JIuu3bl,
UX THUIBl U U3MEHEHHE C UX TOMOIIBIO POPMBI CBETOBOrO Myyka. OnTudeckue npuoopsbl:
¢doToanmapar, MPOEKIMOHHBIN anmapaTt, MUKPOCKOI, TEJIECKON (Ha3HAYeHHE MPUOOpPOB,
UCIIOJIb30BAaHUE B HUX JMH3 W 3epkan). ['nma3 u ouku. Pasznmokenuwe Oenoro cera B
crextp. Panyra.

XUMMWYECKHUE ABJIEHUA

XHUMHUYECKUE PEaKIUU, UX NPHU3HAKU U YCIOBHUS UX IpoTekaHus. CoXpaHEHUE MacChl
BEILIECTBA MPHU XMUMHUYECKUX peakuusax. Peaknuu coequHeHus u pasioxeHus. ['openue
Kak peakuust coenuHeHus. Okcuapl (YIJIEKUCIIBIA Tra3, HeraiieHas H3BECTb, KBapIl);
HaXOXJEHUE B MpUpoJie, PU3nyeckue U XUMHUUECKHUE CBOMCTBA; MpUuMeHeHue. Kuciorsl,
npaBuwia paboOThl ¢ KHUCIOTamu, ux npuMmeHeHwe. OcHoBanusg. CBOMCTBa IIEJIOYEH,
npaBmiia pabOThl C HUMH, MX (PU3NYECKHE U HEKOTOPhIE XHUMHYECKHE CBOICTBA,
npumeHenue. Comu (ToBapeHHas COJb, COAAa, MEJ, MpPaMOp, H3BECTHSAK, MEIHbIN
Kynopoc u J1p.). Haubonee xapaktepHble npuMeHeHus coneil. Hanbosiee m3BecTHbIE
OpraHMYeCcKUEe BEUIECTBA — YIJIEBOJBI (IVIIOKO3a, caxapo3a, Kpaxman), HEKOTOpbIE HX
CBOMCTBa, NpUMEHEHHUE; OENKU, UX pOJib B >KM3HM YEJIOBEKA, MCKYCCTBEHHAs MUIIA;
KUPBI, UX POJIb B JKU3HU 4YEJIOBEKA, HCIIOJIb30BAHWE B TEXHUKE; NPUPOJHBIA Ta3 U
He(Th, MPOTYKTHI UX MEPEPAOOTKH.

YEJIOBEK U I[TPUPOIA

3EMJIS — IVTAHETA COJIHEYHOM CUCTEMBI

3Be3gHOe HEOO: CcOo3Be3AMs, IUIaHEThl. Pa3BuUTHE MpENCTaBIICHUI 4YelloBeKa O 3emiie.
Conneunas cucrema. ConHue. JBrkeHne 3eMiId: BpallleHHEe BOKPYT COOCTBEHHOM OcCH,
CMEHa JIHS U HOYM Ha Pa3IMYHBIX MIMPOTax, oOpaiieHue 3emian Bokpyr CosHIla, HaKJIOH
36MHOM OCH K TIJIOCKOCTH €€ OpOHTHI, CMeHa BpeMeH roja. Jlyna — cmyTHUK 3emiiH.
®a3p1 Jlynsl. MI3MeHeHHE TOPU30HTAIBHBIX KOOPAMHAT HEOSCHBIX TEJl B TEUEHUE CYTOK.
3HaKOMCTBO C MPOCTEHIIMMHU aCTPOHOMHUYECKUMHU MPUOOpaMU: acTpoJIsiOusi, TEIECKOII.
UccnenoBanus kocmuueckoro npocrpancrsa. K. O. [uonkosckuit, C. I1. Koponer —
OCHOBATEJIM COBETCKOM KOCMOHABTUKH. [O. A. ['arapun — mnepBbIii KOCMOHABT 3EMJIH.
HckyccTBeHHble cnyTHUKKA 3emuid. OpOuTaiibHble KOocMuYeckue craHuuu. Kopalmau
MHOT'OpPa30BOI'0 HCIOJIb30BaHUs. IIporpaMMbl OCBOEHMSI KOCMOCA, OTEYECTBEHHBIE,
3apyOeKHbIE, MEXTYHAPOHBIE.

3EMJISI — MECTO OBUTAHNA YEJIOBEKA

JIutocdepa, MaHTus, AAPO; yBEINYCHHE INIOTHOCTH M TEMIIEPATyphl 3eMIJIH C TITyOHHOM.
N3yuenue 3emubix Heap. 'mapocdepa. Cynoxoactso. MccienoBaHne MOPCKUX TTyOUH.
AtMmocdepa. ATMocdhepHoe aaBieHue, 6apomeTp. BrakHocTh Bo3dyxa, ompeneieHue
OTHOCUTEJIBHOM BIIAXXHOCTH. ATMOC(hepHble SBJICHHS, 'poM U MoJHusA. OcBoeHue
aTMoc(ephl YEIOBEKOM.



YEJIOBEK AOIIOJIHAET ITPUPOAY

Mexanusmbl.  Mexanunyeckas pabora. OuHeprus. CHHTETHUECKHE  MaTepUalbl.
MexaHn3Mbl — TOMOIIHUKM 4YeloBeKa. [IpocTele MeXaHW3MBblI, pblYar, HAKJIOHHAs
IUIOCKOCTh, TOJBMKHBIM W HEMOJBWXKHBIN OJIOKM; WX Ha3HaueHue. MexaHuuyeckas
pabota, ycnoBus ee coBepiieHus. [Koynb — eauHUIA U3MEpEeHHs] PabOThI. JHEPTHS.
Hcrounvku sHepruu. Pasnmuunbie Buabl TorumBa. CollHEUHAsh 3HEPrus, €€ pojb s
KU3HH Ha 3emyie. TerioBble JBUTaTENM, JBUIAaTe€Id BHYTPEHHETO CrOpaHUs; HX
npuMeHeHue. TernoBble, aTOMHbIE M THAPO3JIEKTpocTaHIuU. Co3gaHe MAaTepUaioB C
3apaHee 3aJaHHbBIMA CBOMCTBaMHU: TBEpAbIE, KAPONPOUYHBIE, MOPO30CTOMKHUE
MaTepualbl, HCKYCCTBEHHbIC KpUCTAJUIbL. llonmumepnl, CBOMCTBA W NPUMEHEHHE
HEKOTOPBIX M3 HHUX. BOJIOKHA: MNpUpPOAHBIE W UCKYCCTBEHHBIE, WX CBOWCTBA U
npuMeHenune. Kayuykn u pe3uHa, uX CBOMCTBA U IPUMEHEHUE.

B3ANMOCBA3b YEJIOBEKA U ITPUPO/IbI

3arpsizHenue atMochepbl U ruapochepsl, UX BIUSHUE Ha 310poBhe Jtojei. KonTpoms 3a
coctossHUEM atMocdepbl U Tuiapocdepbl. PanuoHalbHOE HMCHOJIB30BaHUE TOIUIMBA.
Hcnonp30BaHWe »SHEPTHM PEK, BETpa, MNPHIMBOB, Temia 3emid, sHepruu CoHIa.
CoBpemeHHas Hayka U mpou3BoAcTBO. CpenctBa CBA3U. 3HAHUS, X POJIb B >KU3HU
yesioBeka M o6mecTa. Kak jroau mo3HaoT oKpyskaronuii Mup (Hayka BUYepa, CErojHs,
3aBTpa).  YNpaBlIEHWE  NPOU3BOJACTBOM:  POJb  ABTOMATHKH,  SJIEKTPOHUKHU.
Komnrwrotepuzanust mpousBojictBa. PoOotwl. llexu-aBromatel. CpenctBa CBsI3M U
nepenaya uHpopmaimu: tenerpad, TenedoH, paaruocBsa3b (paaguoCTaHIvs, PaIUOBOIHEI,
aHTEHHA, MPUEMHHK, TPOMKOTOBOPHUTEIIb), TEICBUACHHE.

JlaGopaTopHbie padoTHI U ONBITHI

3HAKOMCTBO C JIA0OPAaTOPHBIM 000PYIOBAHUEM.

3HAKOMCTBO C HM3MEPUTENbHBIMU TpubopamMu. OmnpeneneHue pa3MepoB (U3HUECKOTO
tena. 3mepenue o0bemMa KUJIKOCTH.

N3mepenue oo6beMa TBep1oro Tena. CpaBHEHHUE XapaKTEPUCTUK Tell.

HaOnronenue pa3inuuHbIX COCTOSHUM BenlecTBa. Mi3mepeHne Macchl Teja Ha PhlYaKHbIX
Becax. MI3aMepeHne TemnepaTypbl BOJbI U BO3yXa.

Habmronenune nenumoctu BemectBa. Habmoaenue senenus quddys3uu.

Habmronenune B3auMoACHCTBHS YaCTHUI] Pa3IUYHBIX BemecTB. HaOmonenue ropenus.
OOHapy)eHue KUCIopoa B COCTaBe BO3AyXa.

IIpuroroBienue pacTBopa ¢ ONPEAEICHHON MaCCOBOM 10JIEH 10~ BAPEHHOU COJIU.
Paznenenue pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (PHIIBTPOBAHUEM.

N3mepeHue mioTHOCTH BEIECTRA.

Hab6nronenue BOZHUKHOBEHUS CHITBI YIIPYTOCTH TIpH iehopmaruu.

Habmronerune pa3audHbIX BUAOB JIehopMaIiim.



HccnenoBanne 3aBUCUMOCTH CHJIBI yOpyroctu otT nedopmaruu. M3mepeHune Cuiibl
TPEHUSL.

Habmronenue 3aBUCMMOCTH MHEPTHOCTH OT Macchl Tena. M3ydeHue pa3IMuHbIX BUIOB
TPEHUSL.

HaGnronenue B3amMONEWCTBHS HAICKTPHU30BAHHBIX Tejl. HabOmiomeHne MarHUTHOTO
B3aNMOJECHUCTBUA.

Ornpenenenue qaBieHHs Tela Ha OMOpY.

Ha6nronenue 3aBUCUMOCTH JaBICHUS KUIAKOCTH OT TITyOWHBI TTOTPY>KCHHSI.
Habmronenne  ypoBHS  JKMJKOCTH B cooOmiarommxcs  cocynax. Msmepenue
BBITAJIKABAIOIICH CHUJIBI.

OT 4dero 3aBUCHUT BBITAJIKMBaOIIas (apxuMeioBa) cuia? BelsicHeHHe yCIOBUS TUIaBaHUS
TeJL

N3mepenne myTd W BpEMEHM JIBUKEHUA. BbIUMCIIEHHE CKOPOCTH JBHKEHUSI OpycKa.
HaOntonenue oTHOCUTENIBbHOCTH IBUKeHUs. HabmoieHue ncTOYHMKOB 3BYKa.
HaOnronenue naMeHeHus IJIMHBI Teja MpU HarpeBaHUU U OXJIAXKICHUM.

Hab6nronenue n3amMenenust o0bema >XKMIKOCTEH U ra30B MPU HArPEBAaHUU U OXJIAKICHHH.
HarpeBanue crexnsHHoi TpyOku. OTIHMBKa UTpyIlIeyHOTO cosjatuka. Habmonenue 3a
IIJIABJICHUEM CHETA.

HaOnronenue ucnapeHusi ¥ KOHAEHCAIMKU BOJbl. PacCTBOpeHHE COJIM U BhIMIAPUBAHUE €€
n3 pactBopa. OT 4Eero 3aBUCUT CKOPOCTh UCHIAPEHUS KUIKOCTH.

HaOnronenue oxnaxaeHus )KUJIKOCTH Npu ucnapeHuu. HaOmroieHre KUmeHus: BOIbI.
Pa3meTka mikansl TepMomeTpa.

Hab6nronenue TemionpoBOJHOCTH BOJIBI U Bo3ayxa. [locinenoBaTenbHOE COETMHEHHE.
[TapannensHoe coeaunenue. HaOmromeHue pa3audHbBIX JelcTBUi Toka. COopka
MPOCTEUIIETO JIEKTpOMaruuTa. JleicTerue Ha NpOBOJAHUK C TOKOM.

CBeT U TCHb.

OTtpaxeHnue ceta 3epkajoMm. HabmogeHue oTpaxkeHus: CBeTa B 3epKajle.

[Tonyuenne nzo0paxkeHus B IIOCKOM 3epkaiie. HaOmoneHue 3a npeaomMiaeHueM CBETa.
Hab6nronenue nzodpaxenuii B nuH3e. HabmrogeHne cnekTpa COJTHEYHOrO CBETa.
Habmronenune ¢pu3niyecKknx U XUMUYECKUX sSBICHUM. JIeHCTBUE KUCIOT U OCHOBAaHWM Ha
WHJIUKATOPBL.

BrisicHeHue pacTBOpUMOCTH coJier B Bojie. PacriosHaBanue kpaxmana.

Hab6nronenue 3Be3qHoro neba. Habnrogenue JIyHbI B T€ECKOIL.

Omnpenenenue azumyta CoJIHIIA ¢ MOMOIIBIO KOMIaca. M3roTroBiieHne acTposisionu u
ONPEAEITICHNUE C €€ TOMOIIBIO BHICOTHI 3BE3/I.

N3mepenue armochepHoro aasieHust 6apoMeTpoM. M3roToBieHne rurpoMeTpa.
N3yuenue nencTBus ppryara.

N3yuenune AecTBUS MPOCTHIX MEXAHW3MOB. Bhruncienne MexaHn4ecko padoThI.



BreipamuBanue Kpucramia. 3HAKOMCTBO C KOJUICKITMEH IIacTMacc. 3HAKOMCTBO C
KOJIJICKIIEH BOJIOKOH.

Pacrnio3HaBaHue PUPOIHBIX ¥ XUMUYECKHUX BOJIOKOH. MI3MeHeHUe (HOpMBI MOMATHIICHA
IpY HarpeBaHUU.

N3yuenune aeiicTBus TenerpadHOTO anmapara.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIMU pe3yJbTaTaMH HU3y4eHHUs Kypca «BBelleHHEe B €CTECTBEHHOHAYYHbIE
npeaMeTbl. EcTecTBO3HAHUE) SIBISIOTCS:

— pa3BUTHE I[I03HABATENIbHBIX HWHTEPECOB, HWHTEUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN yJalmxcs;

— (hopMupoBaHHE MOTHBAITUYU K U3YUCHUIO B JaIbHEHIIIEM (DU3UKU U XUMHH;

— BOCIIUTAHHE OTBETCTBEHHOTO OTHOIIEHUS K MPUPOJIE, OCOZHAHUE HEOOXOAUMOCTH
3alIUTHl OKPYXKAIOLIEH CPEbI;

— (hopMupoOBaHUE TMIHOCTHOTO OTHONICHHS IPYT K IPYTY, K YIUTEIIO.

— MeranpeaMeTHBIMH pe3yIbTaTaMu U3YICHHS Kypca SBISTFOTCS:

— OCBOGHHUE TMPUEMOB UCCIIENOBATENBLCKON JEATEILHOCTH (COCTaBJICHUE IUIaHa,
UCIIOJIb30BaHUE PUOOPOB, POPMYIUPOBKA BHIBOJOB H T. I1.);

— ¢opMuUpOBaHUE TIPUEMOB pabOThl ¢ HUHPOpMaIMEd, NpeaAcTaB- JEHHOM B
paznuyHoil (opme (Tabmuipl, TpaduKd, PUCYHKH M T. J.), Ha Pa3IAYHBIX
Hocutenax (kuuru, Marepuer, CD, nepuonuueckue u3ganus u T. 1.);

— pa3BUTHE KOMMYHUKATUBHBIX YMEHUN W OBJAQJCHHE OIBITOM MEXINYHOCTHOU
KOMMYHUKAIIMU (BEICHWE IUCKYCCHH, paboTa B TPYIIAX, BBICTYIUICHHE C
COOOIICHUSMH U T. II.).

[IpeameTHRIME pe3yabTaTaMU H3y4YeHUsS Kypca «BBeleHHE B €CTECTBCHHOHAYYHBIE
npeaMeTsl. EcTecTBO3HAHUE) SIBISIOTCS:

— OCBOEHHE 0a30BBIX E€CTECTBCHHOHAYUYHBIX 3HAHUM, HEOOXOJUMBIX IS
JTATbHEHUIIIETO H3yUYCHHUS CHCTEMATHUYECKIX KYPCOB €CTECTBEHHBIX HAYK;

— (popMupoBaHUE TEMEHTAPHBIX UCCIICIOBATEILCKIX YMCHUH;

— MPUMEHEHHUE TTOTYYCHHBIX 3HAHUM U YMEHUH JJI pelIeHUsS TPAKTUYECKUX 3a71a4.

— OOecreunTh JTOCTHKEHHE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOMU
o0pa3oBaTeNbHON TPOTPAMMBI, CO3/IaTh OCHOBY JJSI  CaMOCTOSATEIHHOTO
YCTCIIHOTO YCBOSHUS OOYYalOMMMHUCS HOBBIX 3HAHWW, yMCHUH, BUIOB U
CIIOCOOOB  JEATEILHOCTH JOJDKEH CHCTEMHO JESITEIbHOCTHBIM IIOAXOX. B
COOTBETCTBHUH C 3TUM TMOIAXOIOM



— MMEHHO AaKTHUBHOCTb OOYYaroOIIMXCS MPHU3HAETCS OCHOBOM  JIOCTHXKEHUS
pa3BUBAIOIIMX Lieed 00pa3oBaHMsl. DTH 3HAHUS HE MEpEAatoTCsl B TOTOBOM BH/IE,
a 100BIBAIOTCS yYaAIMMUCS B MPOLIECCE TO3HABATENIBHOM 1€ TENbHOCTH.

OpauM U3 myTed MOBBIMICHUS] MOTUBALUHU U 3((HEKTUBHOCTH YUYECOHOH ACSITENIbHOCTH
B OCHOBHOI WIKOJIE SIBJSIETCS BKJIIOYEHUE YHaIMXCS B y4eOHO-MCCIEN0BATEIbCKYIO U
IIPOEKTHYIO AEATEIbHOCTh, KOTOPasi UMEET CIIEIYIOIIHE OCOOCHHOCTH:

— [IeJIM U 33Ja4¥ ITUX BUJOB JCATENBHOCTH YYaIUMXCsS ONPEHEISIIOTCA KaK X
JUYHOCTHBIMM MOTHMBaMH, TaK W COLUAIBHBIMH. OTO O3HA4YaeT, 4YTO TaKas
JESTENIbHOCTh  JIOJDKHA OBITh HAalpaBlieHa HE TOJbKO Ha IOBBIIICHUE
KOMIIETEHTHOCTH TOJIPOCTKOB B NPEIMETHOM OOJACTH OINPEACICHHBIX YYEOHBIX
JUCHMIUIAH, HE TOJBKO Ha pa3BUTHE HMX CHOCOOHOCTEH, HO M Ha CO3/IaHHE
MPOJIYKTa, UMEIOIIET0 3HAYMMOCTb JJISl IPYTUX;

— y4eOHO-UCClIeI0BaTeNbCKass M MPOEKTHas JEATEIbHOCTh  JIOJDKHA  OBITh
OpraHM30BaHa TakUM 00pa3oM, YTOOBI y4alluecs CMOIJIM pPeaju30BaTh CBOU
MOTPEOHOCTH B  OOLIEHWHM CO 3HAYUMBIMHM, pe(EepeHTHbIMU TpyHnamMu
OJTHOKJIACCHUKOB, yuuTeneu u T. I. CTpos pa3- JIMYHOIO pOJa OTHOLICHUS B XOIE
LIEJICHANIPABJIICHHON ITIOMCKOBOM TBOPYECKOM W IPOAYKTUBHOW JEATEIBHOCTH,
MOJAPOCTKHA OBJIQJEBAIOT HOPMaMU B3aMMOOTHOLIEHUN C Pa3HBIMU JIIOJIbMH,
YMEHHUEM IMEPEXOAUTh OT OJHOrO0 BHJA OOUIEHHS K ApPYyromy, HIpHOOpETaroT
HaBbIKM WHJMBUIYaJbHOM CaMOCTOSITENBHONH pabOThl M COTPyIHHUYECTBA B
KOJUIEKTHUBE;

— opraHu3anusi y4yeOHO-UCCIIEJOBATEIbCKUX M TPOEKTHBIX pabOT NIKOJIBHUKOB
00€ecreynBaeT COYETaHUE PA3NMYHBIX BHUJIOB MO3HABATEIBHOW JEATEIbHOCTH. B
ATUX BHUAAX JEATEIBHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUYECKH JIIOObIE
CIIOCOOHOCTH TOJPOCTKOB, PEATM30BaHbl JIMYHBIE MPUCTPACTUSI K TOMY WIIU
UHOMY BH]Y JIE€SITEIIBHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3je/ioB U TeM (uu¢posbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. BBenenue
11 [Tpupona. Uto n3y4aroT GpU3nKa U XUMHUS 3 3
Hroro mo paszneny 3
Pa3pean 2. Tes1o 1 BenmiecTBo
2.1 CocTosHud BelecTBa
2.2 XUMHYECKHUE DIIEMEHTHI 4 1 3
Hroro mo pazgeny 12
Paznen 3. BzaumoneiictBue TeJ
3.1 Buner cuin
3.2 JaBienue 4
Hroro no pasneny 9
Pa3nen 4. dusnyeckue U XUMHUYECKHE ABJIECHHSA
4.1 MexaHudecKue STBICHUS 3
4.2 TennoBsbie ABICHUS 7 1
Hroro o pazneny 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 32




TEMATHYECKOE IINTAHUPOBAHHUE
6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3je/ioB U TeM (uu¢posbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. du3nyeckue u XUuMHUYECKHe ABJIECHHUSA
11 DJIEKTPOMAarHUTHBIE SIBJICHUS
1.2 CBeTOBBIC SABJICHUS
1.3 XUMHUYECKHUE SBICHUS 1
Hroro o pazaeny 18
Paznen 2. YennoBek u npupoaa
2.1 3emJisl — IJIaHEeTa COJIHEYHON CUCTEMBbI 3 1
Hroro mo paszneny 3
Paszneua 3. 3eMmi1 — MecTO OOMTAHHUSA YeJI0BEeKA
3.1 UccnenoBaune 3emnu
3.2 UenoBek AOMOJIHAET IPUPOTY 5)
3.3 B3anmocBA3b yenoBeKa U IpUpPOIbI 1
Uroro no pazneny 12
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 16




IHOYPOYHOE IIVNTAHUPOBAHHUE

5 KJIACC
N KounyecTBO 4acoB JJIeKTPOHHbIE
: Hara uudposeie
n/ | Tema ypoka KoutpoabHbie IpakTHyeckue
Bcero U3y4yeHust o0pa3oBaTejIbHbIE
n padoThI padoThI
pecypchl
1 Tena u Bemectsa. JlabopatopHas pabora 1 1
«OmnpeneneHne pa3sMepoB TEID»
5 Jlaboparopusie nmpubopsl. Mi3amepurenbHbie 1
npubopsl. M3mepenus.
Hayunsriit meton. JlabopaTtopHas pabora
3 «OmnpeneneHue o0beMa KUIKOCTH U 1 1
TBEPAOTO TEJIay.
4 dopma, 06beM, 1IBET, 3amax. JlabopaTopHas 1 1
pabota «CpaBHEHHE XapaKTEPUCTUK TEI»
Cocrosnue Beniectsa. JlabopaTtopHas
5 paborta «HabmroaeHne pa3iMuHbIX 1 1
COCTOSIHHI BEIIECTBa»
6 Macca. JIaboparopnas pabora «3mepenue 1 1
MaccChl Ha PBIYaKHBIX BECAX)»
Temnepatypa. JlaGoparopHas pabota
7 «M3MepeHnune TeMiepaTypbl BOJBI U 1 1
BO3/IyXa»
Crpoenue BemectBa. JlaboparopHas
8 pabota «Haliro1eHne 1eTuMoCTr 1 1
BEIIECTBAY
9 JIBM>KeHME YacTHUIl BEIIECTBA. 1 1

JlaGopatopHnas pabora «Habnronenue




sBIeHUS TUPDy3un»

B3anmoneiicTBre yacTUl BEIIECTBA.
Jlaboparopnas padora «HaGmronenue

10
B3aMMO/JICHCTBUS YaCTHUI] PA3TUYHbBIX
BELIECTB

11 CrpoeHue atoma

12 Xumnueckue aeMeHTsl. JlaboparopHas
pabota «Habmoaenne ropeHus»
Bonopon. Boga. PactBop u B3BECH.

13 Jlaboparopnas pabota «Pa3znenenue
PacTBOPUMBIX M HEPACTBOPHMEBIX BEIIECTB
bUIBTPOBAHHEM

14 [TnotHOCTB. JIabopaTopHas pabora
«V3MepeHne TIIOTHOCTH BEIIECTBAY

15 KontponbHas padora

16 Cuna
Hedopmarus. JlaboparopHas pabota

17 «HaOiroqeHre BOSHUKHOBEHUS CUJIBI
YIIPYTOCTH TIPH 1ehOpMAITHH»

18 JlaGopatopHas pabota «3mepenue cuib»

19 Tpenue. JJaboparopHas pabora
«M3MepeHne cuibl TpeHUs»
DnexTpuueckue cuibl. JlaboparopHas

20 pabota «Haliro1eHne B3anMOo1eHCTBHS
Ha’JIEKTPU30BAHHBIX TEID
MarauTtHoe B3aUMOJIEHCTBHE.

21 Jlaboparopnas padota «HaGmronenune

MarHuTHOI'O B331/IMO}161710TBH5[))




22

JNlaBnenue. JlaboparopHas padota
«OmnpezeneHne TaBICHIS Ha OTIOPY»

23

JlelicTBUE KUAKOCTH Ha MIOTPYKEHHOE B
Hee Teno. JlabopaTopHas pabora
«/3MepeHre BBITAIKHBAIOIIECH CHITBI)

24

Jlaboparopuas pabota «OT 4ero 3aBUCHT
BBITAJIKUBAOIIAs CHIIA?»

JlabopartopHnast pabota «BrisicHeHHe
YCJIOBUH TUIABAHUS TEI»

25

Mexanndeckoe armxenue. JlaboparopHast
paboTa «BbrunciieHne CKOpoCTH IBUKECHUS
Opycka»

26

Jlaboparopuas padota «Habmonenue
OTHOCHUTCIIBHOCTH ABUKCHU)

27

3Byk. JIaboparopnas padota «Habmronenue
HCTOYHHUKOB 3BYKa»

28

TemnoBoe pacmupenue. JlabopaTtopHas
paborta «HabmroneHne n3MEHEeHHS ITTHHBI
TCJIa MMPU HArp€BaHuu U OXJIAXKICHHUU>

29

[TnaBneHue u oTBepAECBaHNUE.
JlaGopatopHnas pabota «OTIuBKa
UTPYIIEYHOTO COJIIATHKA

30

JlaGopatopHnas pabora «Harpeanue
CTEKJITHHOU TpyOKm». JlabopaTropHas
pabota «HabmoqeHue 3a miaBjieHneM
CHEra»

31

Hcnapenue u konaeHcanus. JlabopatopHas
pabota «OT 4ero 3aBUCHT CKOPOCTh
UCTIapEHUS»




39 Jlaboparopnas padora «HaGmronenue 1 1
OXJIKJCHUS JKUJKOCTH MIPH UCTIAPSHUI)
Tennonepenada. JlabopaTopHas pabora
33 «Habmroienne TerionpoBOIHOCTH BOJIBI U 1 1
BO3yXa»
34 KonTponbHas padbota 1 1
MNOYPOYHOE INIJTIAHUPOBAHHUE
6 KJIACC
o KoanuectBo yacos JJIeKTPOHHbIE
; Harta nudposbIe
n/ | Tema ypoka KonTposabHubie IIpakTHyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIe
I padoThI padoThI
pecypcsbl
DAEKTPUUECKUN TOK 1
2 [TpOBOIHUKH M TUIIEKTPUKH 1
Jlabopartopnast pabota «IlocienoBarensHoe
3 Y TIapajuIeIbHOE COCTUHEHHE 1 1
MTPOBOTHUKOB.
JlelicTBuE DIEKTPUUECKOTO TOKA.
4 Jlaboparopnas padota «HaGmronenue 1 1
TEIJIOBOTO, MAaTHUTHOTO W XHMHYECKOTO
JNIEUCTBUS TOKa»
5 Hcrtounuku cBeta. JlJaboparopuas pabota 1 1
«CBeT ¥ TEHb»
5 Jlaboparopnas padota «3roroBneHue 1 1
KaMepbI-00CKYPBD»
7 Otpaxenue cBera. JlaboparopHas paboTa 1 1




«OTpa>1<eHne CBE€Ta 3C€pKaAJIOM»

[Tpenomnenue cera. JlabopaTtopHas

8 paborta «HabOmroaeHue 3a mpesioMacHuEM
CBETa»

9 Jlunza. Jlaboparopnas pabota
«Habmonenne n300paxxeHnii B JINH3E»

10 Onrtuyeckue npubopsl. ['11a3 u ouxu
Xumuueckue peakiun. JlaboparopHas

11 pabora «HabmroaeHue Gu3n4IecKux
XUMHAYECKHX SBICHUI

12 3aKOH COXpaHEHHUs MaCChl
Oxcunpl. KucinoTsl. oCHOBaHMSL.

13 Jlaboparopuas padota «JleiicTBHE KHCIIOT U
OCHOBAHHUU Ha WHIUKATOPHI »

14 Conu. YrneBoabl

15 XKupsl. benku

16 VYraesogsl. XKupsl. 6enku

17 Kpaxwman. Jlaboparopnas padota
«PacniozHaBaHue Kpaxmaia»

18 ITpupoauslii ra3 u HepTh

19 KontponsHas pabora

20 B mupe 3Be3n. HazBanus co3pe3auit
Kapra 3Be3ninoro neba. JlaboparopHas

21 pabota «M3rotoBieHue acTpoasionu u
OTIpeJIeJIEHUE C €€ MTOMOIIIBIO BEICOTHI
3BE3/I»

22 Comnnne. JlyHa — eCTECTBEHHBINH CIIYTHUK




3emnn

23 HccnenoBanre MOPCKUX TITyOHH

24 Brnaxxnocts. ATMOC(hEpHBIEC ABICHUS

o5 Mexanusmsl. JlabopaTtopHas pabora
«M3yuenue necTBUs pblyara»

26 Jlabopartopnast pabota «13yuenue
JEWCTBUS MIPOCTHIX MEXaHU3MOB)
Mexanunueckas pabora. JlabopaTopHas

27 pabota «BpruncieHne MexaHn4eCcKou
paboTh»

08 Oueprus. JlBurarens BHYTPEHHETO
CTOpaHHUS

29 MukpodoH U TPOMKOTOBOPHUTETH

30 Panuo u reneBunenun
[Tonmumepsl. JTabopatopHast pabota

31 «/I3MeHeHne CBOWCTB TMOIMATHIICHA TTPH
HarpeBaHUuN»

32 Jlaboparopnast pabora «Pacrno3naBanue
MPUPOTHBIX U XUMUYECKUX BOJIOKOH)

33 Hayka u 6e3onacHocCTb jroziei

34 KontponsHas pabora
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