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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O €CTECTBO3HAHUIO COCTaBJI€HA Ha OCHOBE TpeOOBaHUUA K
pesynbratam ocBoeHust OOII OOO, mpeacraBnennsix B ®I'OC OO0, a Takxke Ha
OCHOBE  XapaKTepUCTUKU IUJIAHUPYEMBIX  PE3YJIbTAaTOB JyXOBHO-HPABCTBEHHOTO
pa3BUTHSA, BOCHHUTAHWUA U COLMAIM3ALMM  OOYYArONIUMXCS, TMPEJCTABICHHOW B
dbenepanbHOil paboyeit mporpaMMe BOCHUTAHUS M TOJJICKUT HEMOCPEICTBEHHOMY
MPUMEHEHHUIO TIpU peau3aliuyd 0053aTeIbHOM 4YacTH 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHusI.

[Iporpamma 1o ecrecTBO3HaHUIO OTpaxkaeT ocHOBHbIEe TpeboBanuss GI'OC OO0 k

JUYHOCTHBIM,  METAlpeIMETHBIM W  MPEIMETHBIM  pPE3yJIbTaTaM  OCBOCHHUS
oOpa3zoBarenbHbIX mporpamm. IlporpamMma cocraBieHa Ha OCHOBE aBTOPCKOM
nporpammbl  A.E. T'ypeBuu, JI.A. Hcaes, JI.C.IloHTak, BKIIOUEHHOW B MNEPEUYCHBb
nporpaMMm Juisi 0011e00pa30BaTeNIbHbIX YUPEKACHUN, W METOJUYECKOro MNOocoOus
«®Pu3uka. Xumus. 5-6 kiaccel» ¢ onopoil Ha yyeOHHMK «DPusuka. Xumus. 5-6 Kigaccy
A.E.I'ypeBuu, J[.C.Hcaes, A.C. Ilontak . — [Ipoda. - 2013 r.

N3yueHne NaHHOTO Kypca B OCHOBHOM IIIKOJIE HAIlpaBJIEHO Ha JOCTHKEHUE
CIEYIONINX IIeJIeH: MPOMNeAeBTUKA OCHOB (M3UKM W XUMUU; TOJYyYEHUE YYalIUMHCS
Ope/CTaBIeHu O METOJaX HAayyHOro TMO3HaHUS MpUpOIbl;  (OpMUpPOBaAHUE
AJIEMEHTapHbIX YMEHMH, CBSA3aHHBIX C BBINOJIHEHUEM Y4YeOHOro J1abopaTOpHOTO
JKCIIEpUMEHTa (MccieoBaHus); (GOpMUPOBAHHUE Yy yJaIIUXCSl YCTOMYMBOI'O MHTEpEca K
peaMeTaM €CTeCTBEHHOHAaYUYHOT'O [IMKIA (B YACTHOCTH, K (PU3UKE U XUMUH).

BBenenue ¢pu3nuku 1 XMMHMM Ha paHHEH ctaguu o0ydeHust B 5—O6 Kiaccax TpedyeT
U3MEHEHUsI Kak (OpMbI M3JIOKEHMs] Y4eOHOro wmaTepuana, TaKk U METOAMKH €ro
npenogaBanusa. I[loatomy ocoboe BHMMaHue B TOCOOMHM YaeiaeHO (POHTAIBHBIM
DKCIIEpUMEHTAIbHBIM 3afaHusAM. [Ipeanosiaraercs, 4ro Ba)KHOE MECTO B IpPOIECCE
paboThl Ha/l KypcoM 3aliMyT PUCYHKU Pa3IUYHBIX SIBJICHUH, ONBITOB U U3MEPUTEIbHBIX
nprubopoB. boiblIoe KOJMYECTBO KaueCTBEHHBIX BOIPOCOB, UCHOJIb30BAaHHE HIPOBBIX
CUTYallil B MPENOJaBaHUM JOJKHO CIIOCOOCTBOBATH CO3[aHUIO MHTEpEca ydalluxcs K
IIPEAMETY U CTPEMJICHUIO K €TI0 IOHUMAHMUIO.

Conepxanue Kypca UMEEeT 0COOCHHOCTH, 00YCIOBJICHHBIC, BO-TICPBBIX, 3aadaMu
pa3BUTHs, OOydYeHUs W BOCHMTAHUSA  ydallUXCs, 3aJaHHBIMM  COLUAJIbHBIMU
TpeOOBaHUAMM K YPOBHIO Pa3BUTHs UX JIMYHOCTHBIX M IMO3HABATENbHBIX KayeCTB; BO-
BTOPBIX, MPEIMETHBIM COJAEP)KAHUEM CHUCTEMBbl OOIIEro cpenHero oOpa3oBaHUs; B-
TPETHHUX, IICUXOJIOTUYECKUMHU BO3PAaCTHBIMH 0COOCHHOCTSIMH 00y4JaeMbIX.
JlesITenbHOCTHBIN MOAXO0M K pa3pabdoTKe cofep aHHs Kypca MO3BOJISET pelaTh B X0Je
€ro M3y4eHHs psij B3aMMOCBSI3aHHBIX 3a7a4: 00ecreYnuBaTh BOCHPUATUE, TOHUMAHUE U
3allOMUHAHNE 3HAHUM, CO3/1aBaTh YCIOBHUS JJIA BBICKA3bIBaHUS MOJPOCTKOM CYXKICHHIM
HAay4HOT'O, HPAaBCTBEHHOI'0, JCTETUYECKOIO XapakTepa II0 NOBOAY B3aUMOACHCTBUSA
YeJIoBEKa M TPUPOABI; YAEIATh BHUMAHUE CHUTyalUsIM, I/I€ Y4YallUWCAd JIOJDKEH
pasnuyarh yYHUBEpCaJbHbIE (BCEOOIINE) U YTUIMTAPHBIE LIEHHOCTH; UCIOJIb30BaTh BCE



BO3MOXHOCTH JJIl CTAHOBJICHUSI NPUBBIUYEK CJIEAOBATh HAYYHBIM M HPABCTBEHHBIM
MPUHIIMIIAM U HOpMaM OOIIEHUS U JAEATEIbHOCTU. TeM camMbIM CO31al0TCS YCIOBUS JJIS
WHTETpallii Hay4YHbIX 3HAHUN O MPUPOAHBIX CUCTEMaxX U JAPYrux cdep co3HaHUS:
XyJI0’)KECTBEHHOM, HPABCTBEHHOM, ITPAKTUYECKOM.

[TogoOHOE mocTpoeHre Kypca He TOJIBKO MO3BOJISIET peliaTh 3aa4u, CBSI3aHHbBIE C
o0y4eHHEeM U Pa3BUTHUEM IIKOJIHLHUKOB, HO U HECET B ceOe OOoJbIIOoN BOCHUTATEILHBIN
noteHnuan. BocnuTeiBaromas (QyHKIMS Kypca 3akirodaeTcs B (POPMHUPOBAHUU Y
MJIQJIITUX TOJPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYKAIOUIEr0 MUpa U CBOMX CBSI3€Hl C
HUM: 9KOJIOTHYECKH 00OCHOBAHHBIX MOTPEOHOCTEN, UHTEPECOB, HOPM U TIPaBUIIL.

OcCHOBHOE coOJiep)KaHUE Kypca BKIIOYaeT paszaeibl: «BBemenue», B KOTOpoOM
JaeTCs TMPEICTABICHUE O TOM, UYTO M3y4yarT ¢usuka u xumus, «Tena u BelmecTay,
«BzanmopeiictBue Tem», «DPU3NUECKUE W XUMHUYECKUE SBICHUsA», «YenoBek u
IpUPOIAN.

N3 Bcero koMIuiekca COBPEMEHHBIX METOJIOB IO3HAHUS NPUPOABI B Kypce
COJIep)KaTCsl CBEJEGHUS O HEKOTOPhIX W3 HUX: HaOJMIOJCHUSAX, W3MEPEHUSX,
AKCIIEPUMEHTAX, MOJCJIMPOBAHUM — U TIOKA3bIBAETCA MX B3aWMOCBS3b; JAIOTCA
CBEJICHHSI O TMpubopax W HWHCTPYMEHTaX, KOTOpPbIE YEJIOBEK HCIIOIb3YeT B CBOEH
NPaKTUYECKON NesTENbHOCTH. BBINONHASA MpOoNeAeBTUYECKYIO POJib, Kypc «BBeneHue B
€CTECTBEHHOHAy4YHble TpeAMEThl. EcCTecTBO3HAHHWE» CONEPKUT CUCTEMHbIE, a HE
OTPBIBOYHBIE 3HAHMS. BONbIIOE BHUMaHWE B HEM YIEISETCA MPEEMCTBEHHBIM CBSI3SIM
MEXIy Ha4aJdbHOM M OCHOBHOW IIKOJIOM, MHTETPAllUM 3HAHUM BOKPYT BEAYIUUX HUIEH,
OTIPEIEISIIONINX CTPYKTYPY Kypca M CHOCOOCTBYIOIIHMX (POPMUPOBAHUIO IIEIIOCTHOTO
B3rJIsi1a Ha MHUp. B Kypce narorcs mepBble NPEACTaBICHUS O TaKUX MOHATUAX, KaK
«Maccay, «B3aUMOJICUCTBUEY, «CHIIA», «IHEPTHS», «aTOM», «MOJEKYJa», «XUMUYECKUM
anemMeHT». [lonyyaeMble ydaniuMucs CBEJICHHS O BELIECTBAX U UX MPEBPAILICHUSAX MOTYT
CIIYXXUTh TEPBOHAYaJIbHOM OCHOBOW ISl MOCTENEHHOTO OCO3HAHUA UJEU O TOM, YTO
Matepuss U GOpMBI €€ JBMKEHHUS BCErJa B3aMMOCBS3aHBI, YTO OOBEKTHI MPUPOIBI
00pa3yloT IIEJIOCTHBIE CHCTEMbI, OTHOCHTEIBHO YCTOWYMBBIC, HO B TO >K€ BpeMs
nuHamuuHble. Hapyienue 3Tol TMHAMUYECKOW YCTOMYMBOCTH CUCTEM MOYKET MPUBECTH
K HeXenaTelbHbIM mocieAcTBUsAM. (Oco3HaHME STOM HEH Ba)XXHO ISl MOHUMAaHUS
AKOJIOTHYECKUX TMpoOiemM. MHTerpamus pa3iudHbIX €CTECTBEHHOHAYYHBIX oOOnacTeit
3HaHUSI OCHOBAaHAa Ha TMPEJCTAaBICHHMH O E€IUHCTBE NPHUPOALI M OOHIEM ISl BCEX
€CTECTBEHHBIX HAayK Meroje Mo3HaHus. Colep)KaHWe NaHHOTO Kypca CTPOMUTCS Ha
OCHOBE JEATEIHPHOCTHOTO TMOAXOAa. BoBieueHne ydammxcsi B Ppa3sHOOOpPa3HYIO
y4eOHYI0, HMCCIIEIOBATEIBCKYI0 M MPAKTUUECKYIO JCSTEIBHOCTh SIBISETCS YCIOBHUEM
NpuoOpeTeHHs] MPOYHBIX 3HAHUM, MOpeoOpa3oBaHUsI UX B YOEXKICHUS M YMEHWS,
CTaHOBJICHUS OTBETCTBEHHOCTH KakK YEPTHI JIUYHOCTH.



COJAEPKAHUE OBYYEHUSA

Beenenue

IIpupona xuBas U HexuBasd. fIBneHus npupoasl. YeroBeKk — 4acTh npupoasl. BiusHue
YesioBeKa Ha mpupoy. HeobxoauMocTh u3ydeHus: mpupoabl U OEpe’KHOT0 OTHOLIEHUS K
Hell. Oxpana npuponabl. Pu3nka U XUMUsL — HayKd o mpupoje. Uto usyuaer dusuka.
Tena u BemecrBa. YUto um3yudaer xumus. HaydHble METOAbI W3YyYEHUS MPUPOJIbI:
HaOJII0/ICHHUE, OMBIT, TEOPHUS. 3HAKOMCTBO C MPOCTEHIITUM (PU3HMYECKUM U XUMHYECKUM
obopyoBaHueM: NpoOupKa, Kojiaba, JabOpaTOpHBIM CTakaH, BOPOHKA, IMHUIETKA,
HImaTeb, IIACTMACCOBBIM M METaJUIMYECKUM INTATUBBI, JepkKaTesb ISl TPOOUPOK.
HarpeBarenbubiii mpubop, ocoOeHHOCTH IUiamMeHHU. [IpaBuia HarpeBaHuUs BeIECTBA.
N3meputenbHble TpUOOpHI: JMHEHKAa, W3MEpHUTENIbHAs JIEHTa, BEChl, TEPMOMETP,
MEH3ypKa (€IWHHUIIBI U3MEPECHHH, IIKajia Tpubdopa, 1eHa JeeHus, Ipeaesl U3MEPECHUH,
npaBujia MOJIb30BAHMUS).

Tena u BemecTsa

XapakTepucTUKu Ten W BemecTB (dopma, odObem, 1Ber, 3amax). OpraHudyeckue u
HEOpraHWuYeCcKue BelecTBa. TBepaoe, KUAKOE U ra3000pa3HOE COCTOSHHS BEIICCTBA.
Macca tena. Maccel pa3IduHbIX TeJl B MpHUpoje. ITaloH Macchl. Becwl. TeMnepartypa.
Tepmometpsl. JlenumocTs BemiecTBa. MolieKyibl, aToMmbl, HOHBI. llpencraBineHue o
pa3mepax yacTull Beuiectna. J[BuxkeHue yactull BemecTtBa. CBsi3b CKOPOCTH ABUKEHUS
gactull ¢ Temneparypod. Juddy3sus B TBepAbIX Tenax, XKUAKOCTSIX U Tasax.
B3anmopeiicTBue wyacTuil BewiectBa M aroMoB. llosicHeHHME CTpOEHus M CBOWCTB
TBEPABIX TEJI, )KUAKOCTEN U ra3oB C MOJIEKYJSIpHON TOUKU 3peHusa. CTpoeHue aroma u
MOHA. XMMHYECKUE BJIEMEHTHI (KHCIOPOJ, a30T, BOAOPOM, KEJI€30, AIIFOMUHUN, MENb,
docdop, cepa). 3Haku xumuyeckux odnemeHTOB. llepmoamueckas cuctema . .
Mengeneea. [IpocTeie U cloXHBIE BeIIeCTBa (KUCIOPO, a30T, BOJAA, YIIECKUCIbIN Ta3,
noBapeHHas coiib). Kucioposa. I'openue B kucnopone. @orocunre3. Bogopoa. Bozmyx
— cmech ra3oB. PactBopel u B3Becu. Boma. Boma kak pactBoputens. OuucTtka
npupoAHOM BoAbl. [IImOTHOCTH BelecTsa.

B3anmoperictBue Ten

N3menenne ckopocth W (opmMbl Ten TMpU WX B3auMmojaeicTBuu. JleiictBue wu
npotuBozeiicTBre. Cuila Kak XapakTepUCTHKa B3auMojenctus. Junamometp. HptoToH
— €VHHIA U3MEPEHUSI CUIIBI.

Nuepuus. 1IposBienne nHepuuu, npuMepsl €€ ydeTa U MpuMeHeHus. Macca kak Mepa
WHEPTHOCTHU. ['paBUTAllMOHHOE B3aMMOJICMCTBUE. | paBUTAIMOHHOE B3aWMOJCHUCTBHUE H
Bcenennas. Cuna TsokecTd. 3aBUCHMOCTB CHJIBI TSKECTHM OT Macchl. Jledopmariusi.
Paznuunsie Buabl aedopmanuu. Cunna ynpyrocTd, €€ HalmpaBjieHUE. 3aBUCUMOCTb CHUJIBI
yopyroctu ot aedopmanuu. Cuna TpeHus. 3aBUCUMOCTh CHIIBI TPEHHUSI OT CHJIIbI
TSXKECTH M KadecTBa 00paOOTKH MOBEpXHOCTE. Poib TpeHUst B MpHUpPOJE U TEXHUKE.
CnocoObl  ycwiieHuss W ocialbJieHHsT TpeHUs. OJEKTPUUYECKOE B3aUMOJCHCTBHUE.



OOBsiICHEHHE DJIEKTPUUYECKOIO B3aWMOJICHCTBUS HAa OCHOBE DJIEKTPOHHOW TEOPUH.
DnekTpu3anus Ten TpeHueM. llepegaya a3nekTpuyeckoro 3apsjaa npyu CONPUKOCHOBEHUH.
B3aumonencrBue OJHOMMEHHO M PAa3HOMMEHHO 3apsDKEHHBIX Tel. MarHurtHoe
B3auMoercTBue. IIoOCTOSIHHBIE MarHuThl, MX JACUCTBHE Ha keie3Hble Tena. Ilomroca
MAarHuTOB. MarHuTHbIE CTPENKU. 3eMJsl KaKk MarHutr. OpUEHTUPOBAHUE MO KOMIIACY.
[IprMeHeHne MOCTOAHHBIX MarHuToOB. JlaBiieHuE Tella Ha ONOpPY. 3aBUCUMOCTD JIaBJICHHUS
oT momaau onopsl. Ilackane — eguHuIa u3mMepeHus nasineHus. [lepenava naBneHus
KUIKOCTAMM W razamu. 3akoH Ilackans. [laBnmenue Ha T1IyOMHE O KHAKOCTH.
CooOwatoiuecs cocynbl, X npuMeHeHue. JleicTBue KUAKOCTEeH Ha MOTPYKEHHOE B
HUX TeJI0. ApXMMeEA0Ba Criia. 3aBUCUMOCTh apXUMEIOBOM CUJIBI OT POJa KUAKOCTUA U OT
o0beMa OTPYKEHHOM YacTu Tea. Y CIOBUs TUTaBaHUS TEll.

OUSNYECKHNE U XUMNYECKUWE ABJIEHUA

MEXAHNWYECKUE ABJIEHUA

[TonsiTue 00 OTHOCHTEIIBHOCTH MEXaHUYECKOTO JBMXEHUs. Pa3zHOOOpa3HbIe BUJIBI
MEXaHMYECKOTO JABWKEHUA (NPAMOJIMHEMHOE, KPUBOJMHEHHOE, JBHXKEHUE IO
OKPYKHOCTH, KoJiebaTesbHOe). MexaHnueckoe JBIKECHHE B IpUpojie U TexHuke. [1yTh u
BpeMsi JBMKeHUs. CKOpOCTh ABMXKEHUsS. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEIJICHHOE
JIBUKEHUS. 3BYK KaKk HCTOYHUK HH(popmanuu o0 okpyxaromeM wmupe. McrouHuku
3Byka. Konebanne — HeoOXoaumMoe ycaoBrMe BOSHUKHOBEHHU 3ByKa. OTpakeHue 3ByKa.
Oxo0. ['onoc u cityx, ropTadb U yXo.

TEITJIOBBIE ABJIEHUA

N3menenne oObemMa TBEPIBIX, KUAKAX M Ta3000pa3HbIX Tel MpPU HarpeBaHUU U
OXJIAXKJICHUU. YYeT TEIUIOBOIrO pAaCIIMPEHUsT W UCIIOJIb30BAaHUE €ro B TEXHHUKE.
IInaBnenue u orBepuaeBaHue. TasHHE cHera, 3aMep3aHUE BOJbI, BBIIUIABKA YyI'yHa U
CTajqy, W3rOTOBJIEHHME JeTajied otauBkoil. Hcemapenue xuakocted. (OxaxaeHue
*Kujkocted npu ucnapenunu.) Konaencanus. Temnonepenaya.
OJIEKTPOMAI'HUTHBIE ABJIEHMA

DNEeKTpUUECKU TOK KaK HalpaBICHHOE JBHKEHHE AIEKTPUUYECKUX 3apsAoB. Cuia Toka.
AMnepmeTp. AMIiep — €IMHHIIA U3MEPEHUSI CHIIbI TOKA. [I0CTOAHHBIN U MepeMEeHHbIN
Tok. Hampsbkenue. BonpTmeTp. BonbT — eauHnnma u3MepeHUs HaNpPsSHKCHUS.
Hctounuku TOKa: Oarapeiika, aKKyMylAaTOp, T€HEepaTop JJIEKTpUYECKOro Toka (6e3
paccMOTpeHusT UX  yCTpoMcTBa). DnekTpuueckue nenu. llapamnensHoe u
nocjieioBaTeabHOe coeauHeHus. JlelictBusi Toka. TeroBoe aelcTBHE Toka. JlaMmbl
HaKaJIMBaHWs. OJEKTpOHArpeBaTelbHble MpPUOOphl. MarHuTHoe JACHCTBHE TOKA.
DNEeKTPOMAarHUThl U UX NpUMeHEeHue. [[elicTBue MarHuTa Ha TOK. DJIEKTPOJBHUTATEIIH.
XHUMUYECKOE NEUCTBUE TOKA.

CBETOBBIE ABJIEHUA

CBeT Kak UCTOYHUK UH(POpMAIUU YelloBeKa 00 okpyxkaromieM mupe. IcTouHuKH cBeTa:
3Be34bl, CoJIHIE, ANEKTpUUYecKHe jaMmibl U Ap. lIpsMonuHeiHoe pacnpocTpaHeHHe



cBera, oOpazoBanue TeHed. OTpaxkenue ceta. 3epkana. [Ipenomnenue ceta. JIuH3bI,
UX TUIBI U U3MEHEHUE C UX MOMOIILI0 (POPMBI CBETOBOTO Iyuka. OnTHYecKre TpruOOpHI:
dboToanmnapat, MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOI (Ha3HAaYeHUuEe MPUOOPOB,
UCIIOJIb30BaHUE B HUX JMH3 W 3epkai). ['nma3 m ouku. Paznoxenue Oenoro cBeta B
crekrp. Panyra.

XUMHNYECKHUE ABJIEHUA

XUMUYECKUE PEAKLNH, UX NMPU3HAKU U YCIOBUS UX NpoTekaHud. COXpaHEHHE MaCChI
BEIIECTBA MPU XUMHUYECKUX peakuusx. Peakiuu coeguHeHus u pasnoxeHus. ['opeHue
KaKk peakius coeauHeHus. OKcuabl (YIVICKUCIBIM ra3, HeramieHas HW3BEeCTh, KBapil);
HAXOXJICHHE B MpUpOJe, puznueckue u XMMUYECKUe CBOWCTRA; mpuMeHeHue. Kuciorsl,
npaBuia paboThl C KuciaoTaMu, uUx npumeHeHue. OcHoBaHusa. CBONCTBA IIETOYEH,
npaBuia paboOThl C HUMHU, WX (PU3MYECKHE U HEKOTOPhle XHUMHYECKHE CBOMCTBA;
npumenenne. Conu (IOBapeHHas COJib, COJd, MeJ, Mpamop, H3BECTHSIK, MEIHbBIN
Kynopoc u 1p.). Hambosnee xapakrepHbie nmpumeHeHus coseil. Hambornee u3BecTHbIE
OpraHMyYecKue BelIecTBa — YIVIEBOJIbI (IJIIOKO3a, caxapo3a, Kpaxmall), HEKOTOPhIE HUX
CBOMCTBa, MpUMEHEHUE; OCNKH, MX POJb B JKHU3HU YEJIOBEKa, MCKYCCTBEHHAs TMHIIA;
KUPBI, UX POJIb B JKMU3HU YEJIOBEKA, MCIOJb30BAaHUE B TEXHHUKE; MPUPOJHBIN Ta3 u
He(DTh, MPOIYKTHI UX MEPEPAOOTKH.

YEJIOBEK U ITPUPOIA

3EMJISI — IVIAHETA COJIHEYHOM CYCTEMBI

3Be3qHoe HEeOO: co3Be3lMs, MUIaHeThl. Pa3BuTue mnpeicTaBieHHI 4demoBeka o 3emiie.
Conneunas cucrema. Comuie. J[Brmkenne 3eMiid: BpallleHue BOKPYT COOCTBEHHOMN OCH,
CMEHa JTHS U HOYM Ha Pa3IMYHbIX MIUpOoTax, oOpamieHue 3emiid BOkpyr ColHIla, HAaKJIOH
36MHOU OCH K IIJIOCKOCTH €€ OpOWTHI, CMeHa BpeMeH roja. Jlyna — cmyTHUK 3emilH.
®a3p1 Jlynbl. M3mMeHeHne ropu30HTAIbHBIX KOOPAUHAT HEOECHBIX TE B TEYCHHE CYTOK.
3HaKOMCTBO C MPOCTEUIIUMHU aCTPOHOMUUYECKUMHU MPUOOpPAMU: acTpOJIAOUs, TEIECKOIL.
UccnenoBanus kocmuyeckoro npoctpanctsa. K. O. Huonkosckuii, C. I1. Koponep —
OCHOBATENIU COBETCKON KOocMOHaBTUKH. FO. A. I'arapuH — mepBbIlii KOCMOHABT 3€MJIU.
UckycctBennble crnyTHHKU 3emun. OpOuTanbHble KOCMUYecKue craHiuu. Kopabmim
MHOIOpPa30BOr0 MCIOJb30BaHUA. [IporpamMMbl OCBOEHHS KOCMOCA, OTEUYECTBEHHBIC,
3apyOeKHbIE, MEXTyHAPOIHBIC.

3EMJIAA — MECTO OBUTAHMA UEJIOBEKA

Jlutochepa, MaHTHS, AIPO; YBEIUUEHUE TTIOTHOCTH U TEMIIEPATyphl 3eMJIH C TITyOUHOM.
Nzyuenue 3emubix Heap. ['mapocdepa. CynoxonactBo. MccnenqoBanue MOPCKUX TIyOHH.
Atmocdepa. ATmocdepHoe maBieHue, 6apomeTp. BraxkHOCTH BO3ayxa, ompeneieHue
OTHOCHUTEJIbHOM BIAXKHOCTH. ATMOC(EpHbIE SIBICHUs, TpoM U MoyiHus. OcCBoeHue
aTMocdepbl YEJIOBEKOM.



YEJIOBEK JOIIOJHAET ITPUPOY

Mexanusmbl. Mexanunyeckas pabora. OHeprud. CHHTETHYECKHE  MaTepHUalbl.
MexaHnu3mMbl — IOMOIIHUKHM YejoBeKa. [IpocThle MeXaHW3MBbI, pblYar, HAKJIOHHAs
IJIOCKOCTh, TOJIBWXKHBI M HENOJBWXKHBIM OJIOKM; MX Ha3HaueHue. MexaHuueckas
paboTa, ycioBUs €€ COBeplIeHUA. J[KOoyllb — eIuHuIa U3MepeHust paboThl. DHEPIHUS.
Hcrounuku sHepruu. Pasnmuusble Buabl TomuivBa. COJIHEUHAsl SHEPrus, €€ pojb A
XKU3HM Ha 3emuie. TemioBble NABUTraTeNM, JBUTAaTEIM BHYTPEHHETO CrOpaHUs; HUX
nmpuMeHeHue. TernoBsle, aTOMHBIE U THAPO3JIEKTpocTaHMU. CO3JaHUE MATEpUaNOB C
3apaHee  3aJaHHbIMU  CBOMCTBaMHU: TBEpAbIE, IKAPONPOYHBIE, MOPO30CTOMKHUE
MaTepuasbl, HCKYCCTBEHHbIE KpHUCTauibl. llommMepsl, CBOWCTBA M MNpPHUMEHEHUE
HEKOTOPBIX M3 HHUX. BoOJIOKHA: MNpUPOJHBIE M HCKYCCTBEHHBIE, HX CBOWCTBA H
npuMeHeHne. Kayuyku u pe3nHa, X CBOMCTBA U IPUMEHEHHUE.

B3AMMOCBA3b YEJIOBEKA U ITPUPO/IbBI

3arpsizHeHne atMocdepbl U THApOocEPDl, X BIUSIHUE HA 3J0pOoBbe Jtoaei. KoHTpoms 3a
coctosiHueM atMocdepsl U Tujapocdepbl. ParmonanbHOoe HMCMOIB30BAHME TOIUIMBA.
Hcnonp30BaHuE SHEPIHMM DPEK, BeTpa, NPWIMBOB, Teruia 3emud, 3Hepruu ComnHna.
CoBpeMeHHass Hayka M Hpou3BOACTBO. CpencTBa CBA3U. 3HAHUSA, UX POJb B JKU3HU
yesoBeka M obmecTBa. Kak jronn no3HaroT OKpyKaroluil Mup (Hayka Buepa, CEerojHs,
3aBTpa).  YIpaBlI€HUWE  NPOU3BOJACTBOM:  pPOJb  ABTOMATHKH,  JJIEKTPOHHKHU.
Komnerorepuzanust npousBoacta. PoOotel. Llexu-aBromatsl. CpenctBa CBA3UM U
nepenada uHopmanuu: teaerpad, tenedoH, paguocBs3b (PaIuOoCTaHIUs, PAIUOBOJIHBI,
aHTCHHA, IPUEMHUK, TPOMKOTOBOPHTEIIB), TEIIEBUICHHUE.

JlaGopaTopHbie padoThl U ONBITHI

3HaAKOMCTRBO € JJa00OPaTOPHBIM 00OPYAOBAaHHEM.

3HAKOMCTBO C M3MEpHUTENbHBIMU TIprOopamu. OmnpeseneHne pa3MepoB (PU3nIecKoro
tena. 3mepenne oo0bema XKHIKOCTH.

N3mepenne oobema TBepaoro tena. CpaBHEHHE XapaKTEPUCTUK TEJI.

HaGmronenne pa3nuyHbIX COCTOSIHHM BelecTBa. M3mepeHne Macchl Teaa Ha phlYasKHbIX
Becax. M3aMepeHue TemMnepaTrypbl BOAbI U BO3AyXa.

Hab6monenne nenmumoctu BemectBa. Habmonenue sinenns nudy3um.

Hab6moneHne B3anMoIeHCTBUS YaCTHUIT Pa3IMYHbIX BemecTB. HabmroqeHrne ropeHus.
OOHapy>KeHHe KUCI0poJia B COCTaBE BO3AyXa.

[Ipurorosiienne pacTBopa ¢ ONPEACITCHHON MacCOBOM A0JIEN MO- BAPEHHOU COJIN.
Paznenenne pacTBOPUMBIX U HEPACTBOPUMBIX BEIIECTB (DMUIHTPOBAHUEM.

N3mepenue mioTHOCTH BENIECTBA.

HaGmtoeHre BO3HUKHOBEHHUSI CHIIBI YIIPYTOCTH MPU e OpMaIiu.

Habnronenue pa3anyHbIX BUIOB Aedopmalivu.



UccnenoBanue 3aBUCUMOCTU CWJIBI YIpyroctu ot jaedopmanuu. M3MmepeHue Cuibl
TPEHUS.

HaGmtonenne 3aBUCUMOCTH MHEPTHOCTU OT Macchl Tena. M3yueHue pa3iuyHbIX BUJIOB
TPEHUS.

HaGmronenne B3auMOAEHCTBHS HadJIEKTPU30BaHHBIX Tell. HaOmroneHue MarHUTHOTO
B3aUMOJICUCTBHS.

Onpenenenue JaBICHUS TEa HA ONOPY.

HaGmtoneHre 3aBUCUMOCTH IaBICHUS KUJKOCTU OT TIIyOUHBI TOTPY>KEHUS.
HaGmionenue  ypoBHA  KMAKOCTH B cooOmIaromuxcs  cocynax. M3mepenwue
BBITAUTKUBAIOIIECH CHUJIBI.

OT 4ero 3aBUCUT BBITAJIKUBarOIIas (apxumeioBa) cuia? BeissiCHEHUE yCIIOBHS TIIaBaHUS
TEN.

N3mepenue myTd U BpeMEHH JIBUKEHUS. BbIYuCIEHHWE CKOPOCTH JIBHXKEHUS OpycCKa.
HaGmronenne oTHOcUTEeNnbHOCTH JIBMKeHUA. Habmo1eHe HCTOYHUKOB 3BYKA.
HaGmonenne nu3MeHeHus JJIMHBI Tejla MPU HarpeBaHUM U OXJIAXKISHUU.

HaGmonenne n3amMeHeHus: 00bemMa KUJKOCTEH 1 ra30B IPU HATPEBAaHUU U OXJIAXKICHUH.
HarpeBanue ctexnsiHHON TpyOKu. OTIMBKA UTPYIIEUHOTO copaTuka. Habmonenue 3a
IJIaBJICHUEM CHETa.

HaGmronenne ncnapeHust 1 KOHJICHCAIIMU BOJIbl. PacTBOopeHue cou 1 BhITIapUBaHUE €€
u3 pactBopa. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH.

HaGmonenne oximakieHus >KMIKOCTH P ucnapeHuu. HaGmroqenrne KuneHus BOJIbI.
Pa3meTka mikanbl TepMOMETpa.

Hab6mronenne TermionpoBoAHOCTH BOABI U Bo3ayXa. [locinenoBaTeabHOe COeqUHEHNE.
[TapamtensHoe coeauHenue. HaOmrogeHue pa3nuuHbIX JeiicTBuil  Toka. COopka
MPOCTENIIETO AJIEKTpOMarHura. JeiicTBue Ha IMPOBOJIHUK C TOKOM.

Cger U TEHb.

OTtpaxenue cBeta 3epkanom. Habmonenne oTpakeHus CBETa B 3epKaie.

[Tony4yenue n3o0pakeHus B INIOCKOM 3epkaiie. Habmonenne 3a npeinoMaeHuEM CBETa.
Hab6monenne nzo0paxenuit B mua3e. HabnroneHne crekTpa COTHEYHOTO CBETA.
HaGmonenne ¢pusndeckux 1 XUMUYECKUX SBICHUN. JlelicTBHE KUCITIOT M OCHOBAaHUN Ha
WHIUKATOPBL.

BrisicHeHne pacTBOpUMOCTH coiell B BojJie. PacriozHaBaHue Kpaxmarna.

Hab6monenue 3Be3aH0r0 HeOa. Habmomenne JIyHbI B TEIECKOIL.

Onpenenenue azumyTta CoJiHIIA C MOMOIIBIO KoMIlaca. M3rotoBieHnue acTpoisionu u
ONPEAEIIEHUE C €€ MMOMOIIBIO BBICOTHI 3BE3].

N3mepenue atmochepHoro nasienus: bapoMerpoM. M3rotonenue rurpomerpa.
N3ydenne nencTBus pplyara.

N3yueHue neiicTBUsl NPOCTHIX MEXAHU3MOB. BhIunclieHre MEXaHUYECKON pabOThI.



BreipamuBanue kpuctamia. 3HAKOMCTBO C KOJUICKIIMEH IDIAcTMAcC. 3HAKOMCTBO C
KOJUIEKIIUEW BOJIOKOH.

PacriozHaBanue IpUPOTHBIX B XUMUYECKUX BOJIOKOH. MI3MeHeHHe (OpMBI TIOJTUATUIICHA
IIPY HarpeBaHUHU.

N3yuenue nerictBus TenerpadHoro anmnapara.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBbI HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIMK pe3yJIbTaTaMU HM3yUeHHS Kypca «BBeicHHE B €CTECTBEHHOHAYYHBIC
npeaMeThl. EcTecTBO3HAHMEY SBIISIOTCS:

— pa3BUTHE II03HABATCIBHBIX HWHTEPECOB, HWHTEIUIEKTYAIBHBIX ¥ TBOPYECKHX
CIIOCOOHOCTEH yJaluxcs;

— (opMupOBaHKE MOTUBAIIMK K U3YUYEHUIO B JaNbHEHIIEM (DU3UKHA U XUMUU;

— BOCIIUTAHHWE OTBETCTBEHHOT'O OTHOIIEHUS K TIPUPOJIC, OCO3HAHUE HEOOXOIUMOCTH
3aIUTHI OKPYKAIOIICH CpeIbl;

— (opMUpOBaHKE TUIYHOCTHOTO OTHOIICHUS APYT K APYTY, K YUUTEITIO.

— MeranpeAMETHBIMU Pe3yJIbTaTaM1 U3YUCHUS Kypca SBIISIOTCS:

— OCBOGHHE MPHEMOB HCCIIEIOBATEIBCKON JEATEIBHOCTH (COCTaBJICHHE IUIaHA,
UCIIOJIb30BaHKEe MPUOOPOB, (HOPMYITUPOBKA BHIBOJIOB U T. I1.);

— (opmupoBanue TMpueMOB pabOThl C HHPOpMaLUEH, NpencTaB- JEHHOW B
pasnmuuHoit (opme (TabmuIel, rpaduKd, PUCYHKH W T. [1.), Ha Pa3IAYHBIX
HocuTensx (kauru, Marepuer, CD, nepuoanyeckue U3IaHus U T. 11.);

— pa3BUTHE KOMMYHUKATUBHBIX YMEHUN W OBJAJCHHE OIBITOM MEXINYHOCTHOU
KOMMYHUKaluu (BEJEHUE NHCKycCHHM, paboTa B Tpynmnax, BBICTYIUICHUE C
COOOIIEHUSIMH U T. 1.).

[IpenmeTHBIMU pe3ynbTaTaMu HU3Y4YeHHS Kypca «BBeneHue B eCTECTBEHHOHAay4YHbBIC
npeaMeTsl. EcTecTBO3HaAHUE) SIBISIIOTCS

— OCBOCHHME  0a30BBIX ©CTECTBEHHOHAYYHBIX  3HAHWHA, HEOOXOJUMBIX  JUIA
JATbHEUIIIET0 U3yUeHHUsI CUCTEMAaTUYECKUX KYyPCOB €CTECTBEHHBIX HAYK;

— (popmMupOBaHKE AIEMEHTAPHBIX UCCIIEI0BATEILCKUX YMEHUN;

— MpUMEHEHNE TIOyYCHHBIX 3HAHUN 1 YMEHUH /TS PEIICHUS TPAKTUISCKUX 3a1ad.

— OOecrieunTh JOCTHXKCHHE IUTAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS OCHOBHOMU
o0pa3oBaTeIbHOM MPOTPaMMBI, CO37aTh OCHOBY [IJII  CAMOCTOSITEIILHOTO
YCTEIIHOTO YCBOEHHUS OOYy4YalomMMHUCS HOBBIX 3HAaHWW, YMEHUW, BHIOB U
croco0OB  AESATETBHOCTU JIOJDKEH CHCTEMHO JAESTEIbHOCTHBIM moaxon. B
COOTBETCTBHH C TUM MOIX0JIOM



— MAMEHHO AaKTUBHOCTh OOYyYalONIUXCS TPU3HACTCS OCHOBOM  JOCTHMIKCHUS
pa3BUBAIOIINX IeNIel 00pa3oBaHus. DTH 3HAHUS HE MEPeNaloTCs B TOTOBOM BHJIE,
a T0OBIBAIOTCS yYAIIUMHUCA B MPOLIECCE TTO3HABATEILHON e TEIbHOCTH.

OpHUM U3 MyTel MOBBIIMICHUS] MOTHBAIUU U 3()PEKTUBHOCTH YIEOHOH ACATEIBHOCTH
B OCHOBHOW MIKOJIE SIBISIETCS BKIIIOUEHHUE YYAIUXCS B yU4eOHO-HCCIENOBATENbCKYIO U
MPOEKTHYIO IeATEIbHOCTh, KOTOPas UMEET CIIEAYIONINEe 0COOCHHOCTH:

— e W 3aJa4¥ ATHX BHUIOB JACATEIBHOCTH YYAIIMXCS OINPEACISAIOTCS KaK HX
JUYHOCTHBIMH MOTHBAMH, TaK W COIMANIBHBIMHA. OJTO O3HA4YaeT, YTO TaKas
NESATENBHOCTh JIOJDKHA OBITh HampaBliecHa HE TOJBKO Ha TOBBIINICHUE
KOMIIETEHTHOCTH TIOJPOCTKOB B TPEIMETHON O0OJIACTH OMNPECICHHBIX YUCOHBIX
JTUCITUIUIMH, HE TOJIBKO Ha pa3BUTHUE WX CIIOCOOHOCTEH, HO M Ha CO3/JIaHHC
NPOYKTa, HMEIOIIETO 3HAYUMOCTh JIJIS JPYTHX;

— y4eOHO-UCCIIeIoBAaTeIbCKAass W TPOCKTHAs  JIESITENbHOCTh  JIOJDKHA  OBITH
OpraHM30BaHa TaKUM OOpa3oM, YTOOBI ydalluecs CMOTJIHM peaTn30BaTh CBOU
NOTPEOHOCTH B OOIICHWMM CO 3HAYMMBIMH, pPE(EPECHTHBIMH TPYIIIAMH
OJTHOKJIACCHUKOB, yunuTeae u T. 1. CTpost pas- JIMIHOTO pOJia OTHOIIEHUS B XOJIE
IICJICHANPABIICHHON IMOMCKOBOW TBOPYECKOW M MPOJYKTUBHOW JIESITEILHOCTH,
MOJPOCTKH OBJIAJICBAIOT HOPMaMH B3aMMOOTHOIICHWH C pa3HBIMH JIOJbMH,
YMEHHEM TMEePeXOIUTh OT OJHOTO BHIa OOMICHWS K APYyromy, MPHOOpETaroT
HaBBIKM WHIUBUIYaJbHOW CaMOCTOSITEIIBHONH pa0OThl W COTPYIHHUYECTBA B
KOJIJICKTHBE;

— opraHm3aiys y4eOHO-UCCIIEOBATEILCKUX M TPOCKTHBIX pPadOT NIKOJIBHUKOB
o0ecrieunBaeT COYCTaHWE Pa3IMYHBIX BHIOB NO3HABATEIBHOW NEATEIHHOCTH. B
ATUX BHUJAX JCATCIBHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUYECCKU JHOOBIC
CIIOCOOHOCTH TIOJPOCTKOB, PEATM30BaHBl JIMYHBIC TPHUCTPACTHS K TOMY HWIIH
UHOMY BUTY TS TSILHOCTH.



TEMATHYECKOE IINTAHUPOBAHMUE
5 KVIACC

(o /m

[auMeHOBaHHE pa3aejioB U TEM MMPOrpaMmabl

WVIHYECTBO 4YaCoB

)JIEKTPOHHBIE (LM (POBbLIE)

yCero

[OHTpOJIbHBIE
padoThI

[paKkTHYecKue
padoThI

o0pa3oBare/ibHbIE
pecypcsl

azmen 1.

BBeaenune

[pupona. Uto u3yyaroT pu3nKa U XUMUs

[Toro mo

pazneny

aszaesa 2.

TeJio 1 BelecTBo

OCTOsHUS BEIICCTBA

NUMHNYCCKHE DJIEMCHTHI

[Toro mo

pazneny

12

azgena 3.

B3aumopeiicTBue Te

UJbI CHUII

laBneHue

[Toro mo

pazzaeny

azgen 4.

du3znyeckue ¥ XuMH4YecKHe siBJIeHUsI

dexannueckue sBJICHUS

CIINIOBBIC ABJICHHUA

[Toro mo

pazzeny

10

)GIIEE KOJIMUECTBO YACOB I1O [TPOTPAMME

34

32




TEMATHYECKOE IINTAHUPOBAHMUE
6 KJIACC

KosauuecTBo yacoB DJIEeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kontpoabsubie | Ilpakrnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBareJ/ibHbIe
padoTbI padoThI
pecypcsl
Pa3nen 1. ®u3nyeckue U XMMHYECKHE SIBJICHUS
11 DNEeKTPOMarHUTHBIE SIBIICHUS 4
1.2 CBeTOBBIC SBIICHHS
13 XUMHUYECKHUE SIBIICHUS 1
Hroro mo paznery 18
Pa3nen 2. YesnroBek U npupoaa
2.1 3eMJIs — TUTaHeTa COTHEYHOM CUCTEMBI 3 1
Hroro mo pazaeny 3
Pasgen 3. 3emuis1 — MeCcTO OOUTAHUSA YeJI0BEKA
3.1 Uccnenosanue 3emim
3.2 UYenoBek JOTMOIHIET MPUPOTY 8 5
3.3 B3anMocBsI3b uenoBeKa U mpUpo/Ibl 1
Uroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 16




IHOYPOYHOE INTAHUPOBAHUE

5 KVIACC
N KoauuecTBo yacoB DJIeKTPOHHBbIE
°
Mara uu(ppoBbIe
n/ Tema ypoka KonrpoJubHbie IIpakTuyeckue
Bcero U3y4eHust odpa3oBaTeJibHbIE
I padoTbI padoThI
pecypchbl
1 Tena u Bemecta. JlabopaTtopHas pabota 1 1
«OrnpeneneHue pazMepoB TEI»
9 JlabopaTtopHbie pubopsl. M3MepuTtensHbie 1
npubopsl. M3mepenus.
Hayunsrit meton. JlaGopaTopnasi pabota
3 «OrnpeneneHue 00beMa KUIKOCTH H 1 1
TBEpOTO Tenay.
4 dopma, 00BbeM, 1BET, 3amax. JJaboparopHas 1 1
pabota «CpaBHEHHE XapaKTEPUCTHK TEID»
Cocrosinue BemiectBa. JlaboparopHas
5 paborta «HabmroaeHne pa3imaHbIX 1 1
COCTOSIHUI BEIIECTBA»
6 Macca. Jlaboparopnas pabota «3mepenue 1 1
Macchl Ha PbIYa)KHBIX BECaX»
Temneparypa. JlaboparopHas pabota
7 «3mepenue Temmneparypsl BOIbI U 1 1
BO3TyXa»
Crpoenue Bemectsa. JlabopatopHas
8 pabota «HabmroieHue neamumMocTu 1 1
BEIIIECTBAY
9 JIBUKEeHHE YacTHIl BEIIeCTBA. 1 1

JIaboparopHas pabota «Habmonenue




ABICHUS TUPPY3UID»

B3anmoneiicTBue 4acTull BEIIECTBA.
JlabopaTtopHnas pabota «Habmronenue

10
B3aMMO/ICHCTBHS YaCTHUI] Pa3THIHBIX
BEIIIECTB»

11 Crpoenue aroma

12 Xumuaeckue deMeHTsl. JlabopaTopHas
pabota «HabmroieHue ropeHus»
Bonopon. Boga. PactBop u B3BECH.

13 JlabopaTtopHnas pabota «Pa3nenenue
PacTBOPUMBIX U HEPACTBOPHMBIX BEIIECTB
(buIbTpOBaHHEM»

1 [TnoTHOCTB. JIabopaTopHas paboTa
«3Mepenne MIOTHOCTH BEILECTBA»

15 KontponbHas pabora

16 Cuna
Hedopmarnus. JlaboparopHas pabora

17 «HaOimroneHre BOSHUKHOBEHMS CHJIBI
YOPYTrOCTH MpHU JePopMarIium)

18 JlaGopaTtopHas padota «l3mMepeHne cuib»

19 Tpenue. JlabopaTopnas padora
«3mMepeHune CUIlbl TPEeHUSD)
Dnextpuueckue cuibl. JlabopatopHas

20 pabota «HaOmoieHne B3aumMoieiicTBus
Ha’JIEKTPU30BAHHBIX TEI
MarauTHO€E B3aMMOICHCTBHE.

21 JIaGopatopHas pabota «Habmrogenue

MarHUTHOTO B3alMOJICHCTBUS




22

Hasnenue. JlabopatopHas pabora
«OmnpeseneHune IaBICHUS Ha ONIOPY»

23

JleicTBHE KUAKOCTH Ha IIOIPYKEHHOE B
Hee Teno. JlabopaTopHas padoTta
«3MepeHune BhITAIKUBAIOILIEH CHJTbDY

24

JlabopaTtopHnas paboTta «OT 4ero 3aBUCUT
BBITAJIKUBAIONIAS CUIa?y

JlabopaTtopHas paboTta «BblsicHeHHE
YCIOBHI TUTaBAHUS TEID

25

Mexannueckoe aABrkeHue. JlaboparopHast
paboTa «BeIUMCIICHHE CKOPOCTH JIBHIKEHUS
Opyckay»

26

JlabopaTtopHnas pabota «Habmonenne
OTHOCHTEIIEHOCTH JIBUKCHUSD)

27

3Byk. JIJaboparopnas pabora «Habmronenune
HCTOYHHUKOB 3BYKa»

28

Tennosoe pacmmpenue. JlaboparopHas
pabota «HabnroneHrne u3sMeHeHHs JUTMHBI
TeJa MPU HArpeBaHUM U OXJIAXKICHHUID)

29

[TnaBneHue u OTBEpICBaHUE.
Jlaboparopnas pabota «OTnuBKa
UTPYIICYHOTO COJIATHKAY

30

JIabopatopHnas pabora «HarpeBanue
CTEKJISIHHOU TpyOku». JlabopaTopHas
pabota «HabnroneHue 3a riaBJieHuEM
CHera»

31

Vcnapenue u koneHcanus. JlabopatopHas
paboTta «OT 4ero 3aBUCUT CKOPOCTh
UCTIapEHUS»




JIaboparopHas pabora «Habnronenue

32 1 1
OXJTKJICHUS KUJAKOCTHU MPU UCTIAPSHU
Tennonepenaua. JlabopaTopuas pabota
33 «Ha0roieHne TerIompoBOTHOCTH BOJIBI H 1 1
BO3JIyXa»
34 KoHuTpomnsHas padora 1 1
MNOYPOYHOE INTIAHUPOBAHHUE
6 KJIACC
N KoauuecTBo yacos JJIeKTPOHHbIE
[
Mara uu(ppoBbIe
n/ | Tema ypoka KourpoabHbie IMpakTuyeckue
Bceero U3y4YeHM S oOpa3oBare/ibHbIE
I padoTsl padoThI
pecypcbl
DNEeKTPUUECKUIA TOK 1
[IpoBOAHMKY U TUITEKTPUKH 1
JlabGopaTtopHnas padota «IlocnenoBaTenpHoOe
3 H Tapajjie]bHOE COEJUHEHNE 1 1
MIPOBOTHUKOBY.
JlelicTBUE 3IEKTPUUECKOTO TOKA.
4 JlabopaTtopHas pabora «HabmoneHne 1 1
TEIJIOBOTO, MATHUTHOTO ¥ XUMHYECKOTO
JEHCTBUS TOKA»
5 Hcrounuku cBera. JlabopaTopHas padora 1 1
«CBeT ¥ TCHbY
5 JlaboparopHas padbota «/3rotoBieHue 1 1
KaMepbI-00CKYPbI»
7 Otpaxenue ceera. JlaboparopHas paboTta 1 1




«OTpa)KeHI/Ie CBCTa 3CPKAJIOM»

[Ipenomnenue cera. JlabopatopHas

8 pabota «HabnroaeHue 3a mpesioMICHHEM
CBETa»

9 Jlunza. JlabopaTtopHas padota
«Habmronenne n3o0paxxeHui B JIMH3E»

10 OnTrueckue npuOopsl. ['11a3 u ouku
Xumudeckue peakiuu. JlaboparopHas

11 pabora «Habmroienue puznyeckux u
XUMHYECKUX SIBIICHHIDY

12 3aK0oH COXpaHEHUST MacChl
Oxcuapl. KHCIIOTBI. OCHOBaHHS.

13 JlabopaTtopHas paboTa «JleficTBHE KUCIOT 1
OCHOBAaHUH Ha UHIUKATOPHI »

14 Coim. Y1ieBoasl

15 Kupsr. benku

16 VYrneoabl. XKupsbl. Oenku

17 Kpaxwmain. JlaboparopHas padora
«Pacro3HaBanue kpaxmaia

18 [Ipupoansrii ra3 u HehTH

19 KontposbHas padoTa

20 B mupe 3Be3n. HazBanus co3e3auii
Kapra 3Be3nH0r0 Heba. JlabopaTopHas

1 pabota «3roroBieHue acTponsOuu u
OTIpeJIeNIeHUE C €€ TIOMOIIIBIO BBICOTHI
3BE3M»

22 Counnne. JIyHa — ecTeCTBEHHBIH CITyTHUK




SeMimmt

23 HccnenoBanre MOPCKUX ri1yOuH

24 Brnaxxnocts. ATmMocdepHbIe sBICHUS

o5 Mexanusmsbl. JlabopaTtopHas padota
«M3ydeHne NeiCTBH pplyara

%6 JlabopaTtopHas padota «3yuenue
JEWCTBUS TIPOCTHIX MEXaHU3MOB)
Mexanudeckas padota. JlabopaTopHas

27 pabota «Bbruncinenne MexaHu4ecKon
paboThI»

28 OHeprus. /|Buratens BHYTPEHHETO
CTOpaHUs

29 MukpodoH 1 TPOMKOTOBOPHUTEITH

30 Pamuo u renesunennu
[Tomumepsl. JlabopaTtopHas pabora

31 «/I3MeHeHne CBOMCTB MOJIMATUIICHA TIPH
HarpeBaHUM»

32 JlaboparopHas pabota «Pacrno3naBanue
MIPUPOJIHBIX U XUMUYECKUX BOJIOKOH

33 Hayxka n 6e3onmacHoCTb Jiroiei

34 KontposbHas padoTa
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