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HosicHuTeIbHAS 3alIUCKA

«BBeneHne B €CTECTBEHHO-Hay4Hble Iipeamersl. Puznka. Xumus» —
WHTETPUPOBAHHBIA KypC Uil MIQJAIIUX MNOAPOCTKOB, B COAEPKAHUH KOTOPOTO
paccMaTpUBAIOTCS ITYTH ITO3HAHUS YEIOBEKOM IIPUPO/IBL.

N3yuenue paHHOrO Kypca B OCHOBHOHM IIIKOJIE HANpPaBJIC€HO Ha JOCTHXKCHUE
CIIEAYIOIIUX 1EJICH:

— TIPONEJICBTHKA OCHOB (PU3UKHU U XUMUH;

— MOJIyYEHHE YYalllUMHCS MPEICTABICHUN O METOJaX HAay4YHOI'O MO3HaHUs IPUPOJIbL;
dbopMHupOBaHUE JIEMEHTAPHBIX YMEHUMW, CBSI3aHHBIX C BBITIOJHCHHEM Y4eOHOTO
71a060paTOPHOTO IKCIIEpUMEHTa (MCCIICIOBAHUA);

— dopMupoBaHHEe Yy  y4YallUXCsd  yCTOMUYMBOTO  HWHTEpeca K  IMpeaMeTam
€CTECTBEHHO-HAYYHOTI'O IIUKJIa (B YACTHOCTH, K (PU3HKE U XUMUH).

Brenenue ¢pu3uku 1 XMMUU Ha paHHEH crtaauu oOydeHus B 5—6 kiraccax Tpedyer
U3MEHEHUsI Kak (GOpMbl H3J0XKEHHUs y4eOHOro Marepuana, TaKk W METOJIUKH €ro
npenogaBanus. lloaTomy ocoboe BHHMMaHuE B TIOCOOMM YIENeHO (PpOHTAIBHBIM
SKCIIEpUMEHTANILHBIM 3aJanusM. [Ipeanonaraercs, 4To BaxKHOE MECTO B IIpoiiecce padoThl
HaJ KypcOM 3alMyT PUCYHKH Pa3IMYHBIX SIBICHUM, OMBITOB U U3MEPUTEIBHBIX TTPUOOPOB.
Bonblioe KOIMYECTBO KAaYECTBEHHBIX BOIPOCOB, MCIIOJIb30BAaHUE WIPOBBIX CUTYyallud B
MPEToIaBaHUH JIOJHDKHO CIIOCOOCTBOBATh CO3JaHHMIO HWHTEpeca yYalluxcs K TPeaMeTy
U CTPEMJIEHUIO K €r0 IOHMMAaHHUIO.

ConmepxxaHue Kypca HMMEET OCOOCHHOCTH, OOYCIIOBIICHHBIC, BO-TIEPBHIX,
3aJlayaMy pa3BUTHs, OOYUYE€HHS U BOCIHUTAHUS YUAIIUXCS, 3aIJaHHBIMU COLIMAIIbLHBIMU
TpeOOBaHUSIMU K YPOBHIO Pa3BUTHS HUX JIMYHOCTHBIX U TMO3HABATEJILHBIX KadeCTB;
BO-BTOPBIX, IIPEAMETHBIM COJAEPKAHHEM CHUCTEMbl OOLIEro CpeaHero oO0pa30BaHUS;
B-TPETHUX, IICHXOJOTHISCKUMHU BO3PACTHBIMU OCOOCHHOCTSIMH O0yJaeMBbIX.

Jlesmenvrocmuulii n00X00 K pa3pabOTKe coaepKaHUs Kypca MO3BOJISIET peliaTh B
XOJIe €ero W3y4YeHHMs psJ B3aMMOCBSA3aHHBIX 3aj/lady: oOOecneYuBaTh BOCIPUSTHE,
OHMMAHUE W 3alOMUHAHME 3HAHWM, CO3/1aBaTh YCJIOBUS JJIsI BBICKa3bIBaHUS
MMOJIPOCTKOM CY>KJIEHMM Hay4YHOTO, HPABCTBEHHOT'O, 3CTETHYECKOrO XapakTepa IIo
MOBOJlY B3aMMOJICHCTBHUS YEJIOBE€KAa W HNPUPOJIbI; YACISTh BHUMAHUE CUTyALUsIM, e
YYaIUiCs JOKEH pas3inyaTh YHUBEPCAIbHBIC (BCEOOINE) U YTUINTAPHBIC IIEHHOCTH,
HUCMOJIb30BaTh BCE€ BO3MOYKHOCTH JIJIs CTAHOBJICHUS NPUBBIYEK CJIEJIOBATh HAYYHBIM M
HPABCTBEHHBIM IIPUHIIMIIAM W HOpMaM OOIIEHUs] W JESITEIbHOCTH. TeM caMbIM
CO3JAal0TCsl YCJIOBUS IJIsl MHTErpallMM HAay4HbIX 3HAHUM O MPUPOJHBIX CHUCTEMAX M
JIpyTUX cep CO3HAHUS: Xy0KECTBEHHON, HDaBCTBEHHOW, TPAKTUYECKOIA.

ITomobGHOe TTocTpoeHne Kypca He TOJIBKO MO3BOJISIET pellaTh 3aa4M, CBSI3aHHbIC
C OOy4YeHHEM U pa3BUTHUEM IIKOJHLHUKOB, HO M HECET B ce0e OOJBIION BOCIHUTATENbHBIN
noTeHuuan. BocnuTeiBaromas ¢GyHKIHS Kypca 3akiodyaeTcs B (POPMHUPOBAHUU Y
MJIQIIINX MOJIPOCTKOB MOTPEOHOCTU MO3HAHUS OKPY KAFOIIETO MUPAa U CBOUX CBS3EH C
HUM: DKOJIOTUYECKU 00OCHOBAHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U MPABUII.

OcHOBHOE cojep)XaHHE Kypca BKIIOYAeT pas3ielbl:

«BBeneHne», B KOTOPOM JaeTcsl MPEACTaBICHHE O TOM, UYTO H3y4alT (U3UKa U
xumus, «Tema. BemectBa. IX cBolicTBa», «B3ammopeiictBue Tten», «Dusndeckue u
XUMHUUYECKHUE SIBICHUS», «HeIoBeK U MpUpoaa.

N3 Bcero KoMmieKca COBPEMEHHBIX METOJOB TO3HAHHWS TMPUPOALI B Kypce
COJZIEPIKATCSI CBEICHUS O HEKOTOPBIX U3 HUX: HAOIOJICHUSX, U3MEPEHUSX, SKCIIEPUMEHTAaX,
MOJICJTUPOBAHUN — W TTOKA3bIBACTCSI UX B3aMMOCBS3b; JAIOTCS CBEIACHHUS O NMpHOOpax
WHCTPYMEHTAX, KOTOPbIE YEIOBEK UCIIOIb3YET B CBOEH MPAKTUUECKOMN JIeSITETbHOCTH.

BrIimionHss nmponeneBTHYECKY0 posib, Kypc «BBeneHne B €CTECTBEHHO-HAy4YHBIC
npeamMetsl. uszuka. XuMus» COOEp>KUT CUCTEMHBIE, @ HE OTPBIBOUHBIE 3HaHMs. boibiioe
BHUMaHHE B HEM YJICJISICTCS MPEEMCTBEHHBIM CBSI3SIM MEXIy HadaJlbHOM W OCHOBHOM
LIKOJION, MHTETPpAllUM 3HAHUUW BOKPYT BEAYLIMX HUAEH, ONMpPEeNsIoNMX CTPYKTYypYy Kypca



Y CIIOCOOCTBYIOMMX (POPMHUPOBAHUIO LIEJIOCTHOIO B3TJIsia HA MUpP B Kypce matorcst nepBble
NPEICTaBICHUd O TaKUX MOHATHAX, KaK «Macca», «B3aUMOIEHCTBHUE», «CHIIa»,
«IHEPIUsD», KaTOM», KMOJIEKYJIa», «XUMHUYECKUU IJIEMEHT».

[Tonyuyaemble ydalIMMUCA CBEIEHHUS O BEIIECTBAX M UX IPEBPAIICHUAX MOTYT
CIY>KUTb II€pBOHAYaJbHOW OCHOBOM [JI IIOCTENEHHOTO OCO3HAaHMUS HJEU O TOM, YTO
Marepust U (GOpMBI €€ ABMKEHHsS BCErja B3aUMOCBSI3aHbl, YTO OOBEKTBI IPUPOABI
00pa3yloT IEJOCTHBIE CHUCTEMBI, OTHOCHUTEIBHO YCTOHYMBBIE, HO B TO K€ BpeMms
nuHaMuuHble. Hapymienue 3Toit AuHaMU4ecKOil yCTOWYHNBOCTH CUCTEM MOXKET IPUBECTH K
HEXeJIaTeabHbIM MOociaeAcTBUsIM. OcCo3HaHME B3TOM HJEM BaXXHO JUIsl [OHU- MAaHMS
9KOJIOTMYECKUX IIPOOIIEM.

HNHTterpauust pa3nuyHBIX €CTECTBEHHO-HAYYHBIX OOJlacTe 3HAHWS OCHOBaHA Ha
NPEJCTAaBICHUH O €AUMHCTBE IPHUPOABI M OOIIEM Il BCEX €CTECTBEHHBIX HAyK METOJIe
MO3HaHUA.

ConepxaHue AaHHOTO Kypca CTPOUTCS HA OCHOBE JEATEIbHOCTHOIO IOIXOJA.
BoBnedenne yuamuxcsi B pa3HO- OOpasHyl0 YyueOHYI0, HCCIEAOBAaTEIbCKYI0 U
MPAKTUYECKYIO JESTEIbHOCTh SIBISETCS YCIOBHEM IPUOOPETEHUs NPOYHBIX 3HAHMI,
rnpeo0pa3oBaHMsl UX B YOEXKIEHUS U YMEHUS, CTAHOBJICHUS! OTBETCTBEHHOCTH KaK Y€pThl
JIMYHOCTH.

Kypc paccuntan Ha 68 yueOHBIX YacoB (3aHATHS MO | ypOKY B HEACHIO B TCUCHHE
JBYX JieT): 5 kiacc -34 yueOHbIX yaca; 6- kiacc — 34 yueOHBIX yaca.

INVIAHUPYEMBIE PE3YJIBbTATBI
CBOEHMUs KYPCA.

JINYHOCTHBIMH pe3yJbTaTaMu U3y4EHUs Kypca «BBenenue B
€CTEeCTBEeHHO-Hay4HbIe npeaMeThl. Pusznka. XuMHUsDH> SIBISIOTCS:

— pa3BUTHE I103HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH yJanuxcs;

— dbopMupoBaHHE MOTHBAIIMU K U3yYCHHIO B TalIbHEHIIEM (DPU3UKH H XUMHH;

— BOCIIMTAHME OTBETCTBEHHOIO OTHOWIEHUSA K IPUPOAE, OCO3HAHUE
HEOOXOAMMOCTH 3allIUThI OKPY’KAIOIIE Cpepl;

— ¢bopMupoBaHUE JTUYHOCTHOTO OTHOUIEHHUS JPYT K JAPYTY, K YUUTEIO.

MeTtanpeaMeTHBIMHU pe3yJibTAaTAMM U3yUYE€HUS Kypca SBIISIIOTCS:

— OCBOCHME NPHEMOB HCCIIE0BATENBLCKON 1EeATEILHOCTH (COCTaBJIEHHE IIJIaHa,
HCII0JIb30BaHHE NPpUOOPOB, POPMYIHPOBKA BHIBOJAOB U T. I1.);

— dopmupoBaHHe TMpHEMOB paboThl ¢ uHpoOpManMel, MpPeICTaBICHHON B
paznmuuHoit ¢opme (Tabmuilpl, Tpa@uKd, PUCYHKH W T. [I.), Ha PA3JTUYHBIX HOCHUTEISIX
(kHuru, UHTEpHET, NEPUOINYECKUE U3IaHUS U T. [1.);

— pa3BUTHE KOMMYHMKAaTHUBHBIX yMEHMW UM  OBJAJICHHUE  ONBITOM
MEXJIUYHOCTHOW KOMMYHMKallMu (BeJeHHEe JUCKyCCHHM, paboTa B TIpynnax,
BBICTYIUIEHHE C CO- OOIIEHUSIMU U T. 1.).

IIpeameTHBIMM pe3yJibTaTaMu U3y4EHUs Kypca «BBeneHue B
€CTEeCTBEHHO-Hay4HbIe npeaMeTbl. usnka. XuMUsh> sIBIASIOTCS:

— OCBOEHHE 0a30BBIX €CTECTBEHHO-HAYyYHBIX 3HAHUH, HEOOXOIUMBIX s
JaJIbHEHIIIET0 N3YyUYEeHHUsI CUCTEMaTHYECKUX KypCOB €CTECTBEHHBIX HayK;

— (bopMUpOBaHUE PJIEMEHTAPHBIX UCCIIEIOBATEIBCKUX YMEHUI;

— NpUMEHEHHE TIOJyYEeHHbIX 3HAaHMM W yMEHUM JJIs  pelieHus
MNPaKTUYECKUX 3a7a4.

OOecneunTh JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NIpOrpaMMbl, CO3JaTh OCHOBY JUISI CaMOCTOSATENBHOIO YCIEHIHOTO
YCBOEHHSI OO0Yy4YaroIIMMHUCS HOBBIX 3HAHUW, YMEHUN, BUJOB U CHOCOOOB JEATEIHHOCTU
JIOJDKEH CHUCTEMHO-ACSATENBHOCTHBIA TMOAxoA. B cooTBercTBUM € 3TUM MOJAXOAOM



MMEHHO aKTHMBHOCTh OOYYalOUIMXCSl MPU3HAETCS OCHOBOM ITOCTHMKEHHS DPa3BUBAOIIMX
ueneit oOpa3oBaHMsl. DTH 3HAHUSA HE IIepelaroTcsi B TOTOBOM BHJIE, a J0OBIBAIOTCS
y4allMMUCsl B MPOLIECCE IMO3HABATEIbHON AeATeNbHOCTU. OJHUM W3 IyTE€H NOBBILICHUS
MOTHBallMM U A(PGEKTUBHOCTH Y4eOHOUM MAEsSTeIbHOCTH B OCHOBHOW IIKOJE SIBJISIETCS
BKJIIOYEHUE YYAIUXCS B YUEOHO-UCCIE008AMENbCKYI0 W NPOEKMHYI0  0esimelbHOCHb,
KOTOpasi UMeeT CleAyIolne 0COOCHHOCTH:

1) Uenau M 3aJa4M 3TUX BUJIOB JAEATEIBHOCTU YUYallUXCs ONPENEIISIIOTCA KaK UX
JINYHOCTHBIMU MOTHBaMH, TaK M COLUAIBHBIMUA. DTO O3HAYAET, YTO TaKas JESITEIbHOCTD
JOJDKHA OBITH HAamNpaBiieHa HE TOJBKO Ha IOBBIIICHUE KOMIIETEHTHOCTH TMOJIPOCTKOB B
MpeIMETHONH 00JIaCTH OIpPEIETICHHBIX YYEOHBIX NMCUUILUIMH, HE TOJILKO Ha Pa3BUTHE UX
CIOCOOHOCTEM, HO M Ha CO3/IaHHE MPOIYKTa, UMEIONIET0 3HAYUMMOCTD JUISl IPYTHX;

2)  y4eOHO-HcCcleAOBaTelNbCKasi W IPOEKTHAs JEATENIbHOCTh JOJDKHA OBITh
OpraHu3oBaHa TaKUM oOOpa3oM, 4TO- Obl ydyallMecs CMOIJIM peaju30BaThb CBOM
MOTPEOHOCTH B OOIICHUH CO 3HAYMMBIMHU, peEpPEeHTHBIMU I'PyNIIaMU OJHOKJIACCHHUKOB,
yuutened U T. A. CTpos pasiMyHOrO poJa OTHOLIEHUS B XOJ€ lieJI€HANpaBJIEHHOU
IMOMCKOBON TBOPYECKOW M MNPOAYKTUBHON AEATEIBHOCTH, MNOAPOCTKH OBJAJIEBAIOT
HOpMaMH B3aUMOOTHOILIEHUN C Pa3HbIMHU JIIOJbMH, YMEHHEM IMEPEXOJAUTh OT OJHOIrO
BUJa OOIICHUS K APYTroMy, MPUOOPETAIOT HABBIKM MHIUBUIYAJIbHOW Ca- MOCTOSITENBLHOM
paboThI U COTPYAHUYECTBA B KOJUIEKTHUBE;

3) opraHuzanus y4eOHO-MCCIIEIOBATEILCKUX U MPOEKTHBIX padOT MIKOJIbHUKOB
o0OecrieunBaeT COYETaHUE PA3JIMYHBIX BHUJAOB IO3HABATEJIBHON JI€SITEIbHOCTH. B 3THX
BUAAX JACSATEIbHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTHYECKU JIOObIE CHOCOOHOCTH
MOJIPOCTKOB, PEaJIU30BaHbl JUUHbIE IPUCTPACTHUS K TOMY WIM HUHOMY BUY AESTEIbHOCTH

COJAEPXAHUE KYPCA

Bgenenue (2 1)

IIpupona xuBas u HexuBasd. SIBneHus npupoasl. YenoBek — YacTb NPUPOJBI.
Bnusinue uenoBeka Ha npupoay. HeoOxoaumocTe u3ydeHUss NPUPOJBI U OEPENKHOIO
OTHOLIEHHUs K Hel. OXpaHa IpUpPOIBL.

dusrKa U XUMHUsl — HayKu o nipupoje. Uto usyuaer pusuka. Tena u BemiecTna.
Yro nzydaet xumus. HayudHslil MeTo/] U3ydeHus: Npupoabl: HaOII0JeHUE, OIBIT, TEOPHS.

3HAKOMCTBO C TMPOCTEUIIUM (PU3UUYECKHUM U XHUMHYECKHUM O000pYy/0BaHUEM:
npobupka, kojba, 1abopaTopHbI CTaKaH, BOPOHKA, IMUIIETKa, IINaTelb, IJIACTMACCOBBIA U
METaJIMYECKUM IITaTUBBI, Jep)KaTtenb JJs1 npobupok. HarpesarenbHblil mpubop,
ocoOeHHocTH M1aMmeHu. [IpaBuia HarpeBaHus BellecTBa.

N3mepurtenbHble NpUOOPHL: JIMHEHKA, U3MEpUTEIIbHAS JIEHTa, BEChl, TEPMOMETP,
MEpHBIM LUIWHAP (eAMHHMLA H3MEpPEeHUM, mIKajda npulopa, IeHa JeJICHMs IIKaibl,
npeaes u3MepeHui, mpaBuiia MoJIL30BaHUA).

Tena. Bemecra. Ux cBoiicTBa (13 u).

XapakTepucTUKH Tea U BeuiecTB (popma, 00beM, LBET, 3anax). OpraHudyeckue
1 HeOpraHu4yecKue BelecTBa. TBepoe, )KUAKOEe U Ta3000pa3HOe COCTOSHUS BEIECTBA.

Macca Tenma. Macchl pasiIuMyHBIX Te€d B HOpUpoAe. OTaJloH Macchl. Bechl.
Temneparypa. Tepmomerpsl. JlenumocTs BemiectBa. MOJIEKYIbl, aTOMBI, HOHBI.
[IpencraBnenue o pa3mepax yacTull BemiecTBa. JIBmkeHue yactul] BeniectBa. CBs3b
CKOPOCTH JBM)KEHHUsI dYacTull ¢ Temmeparypoil. uddy3us B TBepabIx Temax,
JKUAKOCTSIX W Tazax. BsaumMopnelicTBue uacTtull BemiectBa U atoMoB. l[losicHeHue
CTPOEHHSI U CBOMCTB TBEPJBIX TEJ, >XUJAKOCTEH M Ta30B C MOJIEKYJSIDHONW TOYKH
3peHusi. CTpoeHue aToMa U MoOHa XUMHUYECKHE JIIEMEHTHI (KUCIIOpOJ, a30T, BOJOPO/,
JKele30, aJlOMUHUN, Menb, ¢ocdop, cepa). 3HAKM XUMHUYECKUX DJIEMEHTOB.
Ilepunonnueckas cucrema xumuudeckux snemMeHToB JI. M. MenpeneeBa. BemiectBa
IIPOCTHIE U CIIOXKHBIE (KUCIIOPO, a30T, BO- Ja, YIIIEKUCIIBINA ra3, HoBapeHHasi COJIb).



Kucnopon. ®@orocunres. I'openue B kucinopone. Bonopon. Bozogyx —
CMECHh I'a3oB.
PactBOp 1 B3Bech. Bona. Bona kak pactBopurenb. OuncTka NpUpOIHOM
BOJbIL. [ImoTHOCTE BemecTna.
B3aumopneiictBue Teu (10 u).

H3menenune ckopoctd W GOpMBI T NPH HMX B3aUMOACHCTBHHU. JleWicTBHUEe H
nporuBojaeiictue. Cuya Kak XapakTE€pUCTHKa B3aumojaeicTBus. JluHamomerp.
Hperoton — eaununua cunbl. ['paBuTanmonHoe B3aumojencTBue. BeceMupHoe TAroTeHue u
Bcenennas. Cuina TsikecTd. 3aBUCUMOCTD CHITBI TSDKECTH OT MaCChl.

Hedopmanus. Paznuunsie Buabl aedopmanuu. Cujga ynopyroctu, ee
HaIpaBJIeHUE. 3aBUCUMOCTD CHJIbI YIIPYTOCTH OT Jie(hOpMaIvH.

Ilokoit m paBHOMEpHOE NpsAMOJIMHEHHOE nBHxkeHue Tena. Junamomerp. Cuma
TpeHUs. 3aBUCHUMOCTh CHJIBI TPEHUS OT CHJIBl TSDKECTM W KadecTBa 0O0paboTKH
noBepxHocTel. Ponp Tpenus B npupojse u texHuke. CrocoObl ycwieHusl U ociiabieHus
TPEHMUSL.

DnekTpuueckoe B3auMmojieicTBue. OObsICHEHUE JJIEKTPUUECKOTO B3aUMOJICUCTBUA
Ha OCHOBE 3JIEKTPOHHOU TE€OpuU. DJIEKTpU3alLus Tesa TpeHueM. llepenaya snekTpuyeckoro
3apsza NpU  CONPUKOCHOBEHMH. B3auMojneicTBUE OJAHOMMEHHO UM Pa3HOMMEHHO
3apsIKEHHBIX TEJl.

MarnutHoe B3aumopeicTBue. IlocTossHHbBIE MarHUTBL, HMX JIEMCTBUE HA KEJIE3HbIE
tena. Ilomrocsl MarHuTOB. MaruuTHas cTpesyika. 3emiisi Kak MarHuT. OpreHTUpOBaHUE
no komrnacy. [[ppyMeHeHne noCTOSIHHBIX MarHUTOB.

JlaBiieHue Tena Ha onopy. 3aBUCUMOCTD JIaBJIEHUS OT Iuiomaau onopsl. [lackanb
— eJVHULA JT1aBJICHUS

Ilepenaua naBieHus! >KUAKOCTSIMH M Tra3zamu. 3akoH [lackans. JlaBinenue Ha
riayouHe xkuakoctu. Cooluiaronimecs cocyabl, X IpUMEHEHUE.

JelicTBUue JKUAKOCTEH Ha NOTPY)KEHHOE B HHUX Telo. ApXuUMenoBa CHIIA.
3aBUCUMOCTh apXHUMEIOBOW CHUJIBI OT pOJa >KUIKOCTH U OT 00beMa IMOTrpYy>KEHHON 4acTu
Tena. Y CJIOBUS IIJIaBaHUs TeJl.

dusnyeckue U Xummuieckue sipjaeHus (13 u)
MEXAHMWYECKUME ABJIEHUA

I[TorsaTie 00 OTHOCUTEILHOCTH MEXaHUYECKOrO ABUKEeHHs. Pa3zHooOpasHbie
BHUJIbI MEXAHUYECKOTO NBHKEHUS (MPSAMOJIUHEWHOE, KPUBOJIWHEHHOE, IBMKEHHUE IO
OKPYKHOCTH, KoJieOaTeIbHOE). MeXaHW4eCKOoe JBMKSHUE B TIPUPOJIC U TEXHUKE.

ITyts u Bpems nBmwxenusi. CKopocTh ABMKEHHUs. PaBHOMEpHOE, YCKOPEHHOE U
3aMeVICHHOE JBIKCHUE.

3ByK Kak HCTOYHUK HH(popmanuu 00 okpyxaromeM Mupe. VCTOUHMKH 3BYKa.
KonebGanne — HeoOxoauMoOe yClIOBHE BO3HUKHOBEHHUS 3Byka. OTpakeHHE 3ByKa. OXO.
l'onoc u cnyx, TOpTaHk U yXo.

TEITJIOBBIE ABJIEHUA

N3menenne oObeMa TBEPABIX, XKUAKUX W Ta3000pa3HBIX TEI MPHU HATPEBAaHUH U
OXJIAKJICHUH. YUYET TEIIOBOT'O PACITUPEHUSI U UCIIOJIE30BAHUE €T0 B TCXHUKE.

[naBnenue u oTBepaeBanue. TasHuEe CHeTa, 3aMep3aHue BOJIbI, BHITUIABKA YyT'YHA U
CTaJIA, H3TOTOBJICHHE JCTaJICH OTIIUBKOM.

Hcnapenne sxuakoctei. (OxnakAeHUE IKHUIAKOCTEH TIPU  HCHAPEHHU.)
Konaencanus. Tenmmmonepenaya.

DJIEKTPOMATHUTHBIE ABJIEHUA
9J'I€KTpH‘-ICCKHI71 TOK KaK HaIIPaBJICHHOC ABUXKXCHHC DJICKTPHUYCCKHUX 3apsAa0B.
Cua Toka. AMnepmerp. AMIiep — eIUHUIIA CHUITBI TOKa. [IOCTOSIHHBIN U TIepeMeHHbBIH
TOK.
Hanpspkenue. BompTmerp. BonbT — enmHuna HanpspkeHust VICTOUYHHKH TOKA:



OaTapeiika, aKKyMyJsITOp, TE€HEpaTop »>JEKTPHUYECKOro ToKa (06e3 paccCMOTpeHHs HuX
yCcTpoicTBa). DnekTpuyeckue Iienu. [locimenoBaTenbHOEe W TapauieIbHOE COCIUHCHUS.
HetictBusa Toka. TemioBoe paelicTBue Toka. Jlammbl HakaJMBaHUs. DJIEKTPOHArpeBaTENbHbBIC
pu- 60pbl. MarHUTHOE ACHCTBHUE TOKA. DJISKTPOMArHuThl U UX MpUMEeHeHue. JlelicTBre
Mar- HUTa Ha TOK. DJIEKTpOABUraTeIn. XUMHYECKOE JICHCTBHUE TOKA.
CBETOBDBIE ABJIEHUA
CBeT Kak MCTOYHHMK MH(OpPMALUM YeJoBeKa 00 OKpyxkaromem mupe. McTouHukn
cBeTa: 3Be3Abl, ConHIlE, MeKTpuueckue Jamibl U ap. [IpsmonuneitHoe pacmpocTpaHeHue
cBeTa, 00pa3oBa- Hue TeHel. OTpakeHue cBeta. 3epkana. [Ipemomiienue cBera. JIMH3HIL,
WX TUIOBl U U3MEHEHHE C HUX MNOMOIIbI0 (OpMBI CBETOBOro Imyyka. OnTtuyeckue
npuOopskl: (poroarnmapar, MPOSKIIMOH- HBIM almnapar, MEKPOCKOII, TeJIeCKon (Ha3Ha4YeHUE
npu- OOpOB, MCMOJIb30BaHME B HUX JMH3 U 3epkai). ['71a3 u ouku. Paznoxxenue Oemoro
ceera B cnekrp. Panmyra.
XUMHNYECKHME SABJIEHUA
X¥UMHUYECKUE peaKUUU, UX NPU3HAKU U YCJIOBHUS UX NpoTekaHus. CoxpaHeHUE
MaccChl BEIIEeCTBa MPU XUMHUYECKUX pe- aKIUsIX. Peakuumu coOeTuHEHUs U Pa3IOKECHUS.
I'openue kak peakiusi COEIMHEHUS.
Oxcuapl (YrJIeKMCIbIM Tra3, HeraiieHas H3BeCTb, KBapll); HaXOXJICHHUE B
npupoae, PU3nYeCKre U XUMHUYECKUE CBONCTBA; IPUMEHEHUE.

Kucnotel, mpaBuia paboThl € KHCIOTamMu, HUX mnpuMeHeHHe. OCHOBaHWUS.
CpoiicTBa mienoyei, mpaBwia padOThl C HUMH, HUX (HU3HYECKHE U HEKOTOpPHIS
XUMHYECKHE CBOMCTBA; MPUMEHECHUE

Conu (moBapeHHasi cOJjib, COJla, MEJI, MpaMOp, U3BECTHSK, MEJIHBIH KyIOpoC U
np.). Haubonee xapakTepHble IpUMEHEHUS COJICH.

HaubGosnee wu3BecTHblE OpraHMYECKHUE BeEllecTBa — YyIJieBoAbl (IJIFOKO3a,
caxapo3sa, Kpaxmall), HSKOTOpbIe UX CBOWMCTBA, MPUMEHEHHUE; OCIIKHU, UX POJIb B )KU3HU
YyeJIOBEKa, UCKYCCTBEHHAsI ITUIIA; KUPBI, UX POJIb B )KU3HU YEJIOBEKA, UCIIOJIb30BAaHUE B
TEXHUKE; IPUPOHBIN ra3 U HePTh, IPOAYKTHI UX MEePePabOTKH.

YesoBek u npupoaa (16 u)
3EMJISI — IIJIAHETA COJIHEYHOM CUCTEMBbI
3Be3HOe HE0O: co3Be3Ms, MIaHeThl. Pa3BuTHe mpeacTaBieHU YelaoBeKa o 3eMiie.
Conneynas cuctema. ComHile.

JIBr>keHue 3emuin: BpallleHUue BOKPYT COOCTBEHHOM OCH, CMEHa JIHS M HOYM Ha
pa3uYHBIX MUpPOTax, obpamenne 3emiau BOokpyr CoOJHIIAa, HAKJIOH 3€MHOW OCH K
IJIOCKOCTHU €€ OpOUThI, cMeHa BpeMeH roja. Jlyna — crnytHuk 3emiin. ®azsl JIyHBIL.

HN3meHeHne ropru30HTaIbHBIX KOOPIMHAT HEOECHBIX TEJI B TEUEHUE CYTOK.

3HAaKOMCTBO C NPOCTEHUIIMMHU acCTPOHOMHUUYECKMMH HpUOOpaMH: acTposiOus,
teneckorn. MccnemoBanusi kocmudeckoro mpoctpanctBa. K. 3. IMuonkosckwmit, C. II.
KoponeB — ocHoBarenu coBeTcKOM KOCMOHaBTHUKHU. O. A. TI'arapnH — nepBbIi
KOCMOHAaBT 3emMiu. MckyccTBeHHble CHOYTHUKM 3emin. OpOuTaibHble KOCMHYECKHE
craniuu. KopaOin MHOropasoBoro UCIoyib30BaHus. IIporpaMmMbl OCBOEHUsT KOcMoOca:
OTE€YECTBEHHBIE, 3apyOeKHbIE, MEXKTYHAapOIHBIE.

3EMJIAA — MECTO OBUTAHMA HEJIOBEKA

JIutochepa, MaHTHs, AAPO; YBEINUEHHUE IUIOTHOCTH U TEMIIEpaTypbl 3eMJIH C
riyouHoi. M3ydyeHue 3eMHBIX HEIp.

I'mapocdepa. CynoxoactBo. McciaenqoBanne MOPCKUX TITyOUH.

Atmocdepa. ATmochepHoe naBieHue, OapomeTp. BraxxHOCTH BO3/yXa,
OmnpeieJIeHHe OTHOCHUTENIbHOM BIIQXKHOCTU. ATMOC(EpHBIE SIBJICHUS, TPOM U MOJIHUSL.
OcBoenune armochepbl HETOBEKOM.

YEJIOBEK JOITIOJIHAET ITPUPOAY
Mexanus3mbl. Mexanndeckas pabora. Heprus. CHHTETUYECKHE MaTepHUaJIbl.



Mexanu3Mbl — TIOMOIIHHUKK 4elioBeKa. IIpocThle MexaHu3Mbl, pblyar,
HAKJIOHHAsl IUIOCKOCTb, IIOJBMIKHBIM M HEMOABMKHBIM OJOKM; HMX Ha3HaYCHUE.
MexaHnuueckasi paboTa, yCIIOBUs €€ coBepiieHHs. /[>koyib — equHuIia paboTsl.

Oneprus. Uctounuku 3Heprun. Paznuuneie Buapl Torupa. ConHeuHas SHEprusi, ee
pOJb [ KU3HU Ha 3emJie. TernoBble ABUTaTeNd, JBUTATEIM BHYTPEHHETO CrOpaHUs; UX
npuMeHeHue. TenaoBble, aTOMHBIE U THAPOIJIEKTPOCTAHIUH.

Co3nanue marepuajioB C  3apaHee  3aJlaHHBIMH  CBOMCTBaMU:  TBEpJbIC,
JKapONpOYHbIe, MOPO30CTOMKHE MaTepualibl, MCKYCCTBEHHbIE KpUCTaJUIbl. [losmmepsl,
CBOMCTBA W  MNPUMEHEHHE  HEKOTOPhIX W3 HUX. BoJOKHA: OpUpPOJHBIE U
HCKYCCTBEHHBIE, X CBOWCTBa M NpuMeHeHue. Kaydyku u pe3nHa, UX CBOMCTBA U
npuMeHeHue. 3arpsi3HeHue atmocdepbl U Tuapocdepbl, WX BIUSHHUEC HA 3T0POBBE
mopaei. Konrpoib 3a coctostnuem atMmocdepsl 1 TUApochepsI.

PanmonansHOe Mcnonp3oBaHUe TOIUIMBA. McOJIb30BaHUE PHEPIUU PEK, BETpa,
MNPUINBOB, TeIUia 3eMiu, sHeprun CosHna.

CoBpeMeHHasi Hayka M MPOU3BOJACTBO. Pa3zBuTHe HayKu Kak cioco0d MO3HAHUS
OKpY>Xarwllero Mupa. YOpaBlIEeHHWE  HOPOU3BOJACTBOM:  POJIb  aBTOMATHKH,
anekTpoHuku. Komnbrotepusamusi npousBojcTBa. PoOotel. llexu-aBroMarhl.
CpenctBa cBs3W M mnepegaya uHbopmauuu: Teserpad, TenaedoH, pagUOCBSI3b
(paguocTaHLys, pPaZMOBOJIHBI, AHTEHHA, NPHUEMHHUK, TPOMKOTOBOPUTEJIb),
TeJIeBUJeHUe.

JlaGopaTopHble padoThl U ONBITHI
3HAKOMCTBO C J1abOpaTOpHBIM 00O0pyJOBaHHWEM. 3HAKOMCTBO C HW3MEPUTEIbHBIMU
npudopamu. OnipeiesieHre pa3MepoB Tea.
HN3mepenne oOBbema XUIKOCTH. F3Mepenue oObeMa TBEpJIOro Teja.
CpaBHEHHE XapaKTEPUCTHUK TEJl.
HaGmoneHnne pa3anyHbIX COCTOSHUM BellecTBa. M3MepeHne Macchl Tela Ha PhIYaKHBIX
Becax. Mzmepenue teMmneparypbl BOABI U BO3/1yXa.
Habmonenue nenumoctu Bemectsa. Habmonenue sinenus quddys3un.
HaGmronenne B3amMoIeCTBUST YaCTHUIl PA3JTUYHBIX BEIIECTB.
Habnronenue ropeHusi.
OO6Hapy>keHHe KHUCIIOpOJia B COCTAaBE BO3IyXa.
[Ipurorosienne pacTBopa ¢ ONPEACIEHHON MAacCOBOM J10JIEW TOBAPEHHOM COJIM.
Omnpenenenrue pacTBOPUMOCTH BEIIECTB (HILTPOBAHUEM.
N3MepeHue MIOTHOCTH BEIIECTBA.
Habnronenre BOSHUKHOBEHUSI CUJIBI YIIPYTOCTH TIPpH JIepopmaIivm.
Habmogenne pasnuuHbix BUAOB Aedopmaruu. MccienoBaHue 3aBUCUMOCTH CHUIIBI
YIIPYrOoCTH OT AedopMaiuu.
HNsmepenue cuinbl. U3MepeHune cuibl TpeHUs.
N3ydenne pa3ivdHBIX BUIOB TPEHUS.
Habmtonenne B3auMOJEHCTBUS HAdJIEKTPU30BAHHBIX TEI.
Habmonenne MarautHOTO B3aumoaencTeus. OtipeiesieHue JaBJICHUS Tejia Ha OIopy.
Habnronenne 3aBUCUMOCTH JABJIEHUS >KUAKOCTH OT IITyOHHBI IOTPY>KEHUS.
HabGnronerane ypoBHSI KHJIKOCTH B COOOMIAFOIIUXCS COCYAaX.
N3MmepeHne BBITAIKUBAIONIEH CHIIBI.
Brisicnenue ycnoBus niaBanus Te. Mi3MepeHue myTH U BpeMEeHU JIBHKCHHUS.
Beruucnenune ckopocTu ABWKEHUsT Opycka. HabmrogeHne OTHOCHTEIBLHOCTH
nBWkeHus. HabmroieHne MCTOYHUKOB 3BYKa.
Habnronenne m3mMeHeHUs: JJIMHBI Tella TPYU HArpeBa- HUM U OXJIAXKICHUH.
Ha6mronenne nsmeHeHus o0beMa KUAKOCTEH W ra30B MPU HATPEBAHUHU M OXJIAXKJICHUH.
OTnuBKa WrpymIeuHOro cojijaThka. HarpeBaHue CTEKIISIHHOM TPYOKH.
HaOmroneHue 3a mmiaBjeHUEM CHETA.



Ha6JIIOZ[CHI/IC HUCIIapCHUA U KOHACHCAIIMU BOJBI. PaCTBOpeHI/IC COJIM U BBIITAPpUBAHUC €CC

W3 pacTBOpa.

OT d4ero 3aBHCHUT CKOPOCThb HCIHapeHHs >Kkuakoctu? Habmronenue

OXJIQXKJCHUS >KUIKOCTU MPU HUCHApPECHUU.

Hab6mronenne TenionpoBoAHOCTH BOJIbI, BO3IyXa U METAILTMYSCKOTO CTEPIKHS.
[TocnenoBarenvHOE coeauHenue. [lapauienbHOE COEIMHEHUE.
HaoOmronenue termiosoro neiicrsust Toka. HaOmroneHrne MarHuTHOTO JIEHCTBUS
Toka. COOpKa mMpPOCTEHUIIIETO AJICKTPOMArHUTA.
JlelicTBe MarHuTa Ha TPOBOJHUK C TOKOM. HaOmomeHne XMMHUYECKOTro

nercTeust Toka. CBET U TEHD.

H3roroBnenne kaMepol-o0OCKypbl. OTpa’keHHE CBETA 3€PKAJIOM.
[Tonyuenue nzodpaxeHus npeaMeTa B INIOCKOM 3epKajie.
HaGmronenne 3a npenomieHueM cBeta. HaOmroneHue n300pakeHUil B JIMH3E.
HaGnroaenue criekTpa COTHEYHOIO CBETA.
Hab6naronenne pu3ndeckux 1 XMuMUYECKUX siBJIeHUH. JleficTBUE KUCIIOT U OCHOBAaHUM

Ha MHAUKATOPbI.

BrisicHeHue pacTBOpUMOCTH coJield B Bojie. Pacmo3HaBaHue KpaxMmaia.
Hab6monenue 3Be3quoro Heba. Habmonenue JIyHBI B TEJIECKOITL.
Onpenenenve aszumyrta CoJHIA C MOMOIIBIO KOMIIaca
N3roroBieHrne acTpoisiONN W OINpEeIeHHE C €€ MOMOUIBIO BBICOTHI 3BE3I.
N3mepenune atMochepHoro naBieHus 6apomeTpoM. M3roToBiieHHE TUTPOMETpA.

N3ydyeHnne neucTBus pblyara.

N3yueHue nelicTBUS MPOCTHIX MEXaHU3MOB. BhIunciIeHne MeXaHU4eCcKONH paboThI.
BrlpamuBaHnue kpucrajuia. 3HAaKOMCTBO C KOJUIEKIIMEH IIIacTMacc.

3HAKOMCTBO C KOJUJIEKIIUEU BOJIOKOH.

HN3MeHenne CBOMCTB NOJUATUIICHA IPU HArpeBaHUM. Pacnio3HaBaHuE NPUPOJIHBIX U

XHUMHNYCCKHUX BOJIOKOH.

Coopka u ucubsITaHue TenerpadHoro anmnapara

TEMATHNYECKOE IINIAHUPOBAHUE

5 kimacc (34 4, 1 9 B HeJles110)

OcHoBHOE conepskaHue

OcHOBHbBIE BHU/bI y‘lQﬁHOﬁ ACATCIbHOCTH YUAIIUXCH

Beenenue (2 u)

IIpupona xuBas wu Hexusasd. Ilonsatue o
SBIICHUAX MPUPOABL. UeI0BEK — 4acTh IPUPOLIBIL,
3aBUCUT oT Hee, npeodpasyer ee.
HeobxonumocTs u3yuenus: npupoasl. dusnka u
XAMUsI — HayKH O mpupoje. Tema m BemecTsa.
MHoroo0Opazue sBieHuN nNpupoasl. Pusndeckue

SIBJICHU A MEXaHHUYCCKHC, TCIIJIOBBIC,
OJICKTPOMArHuTHBIC, CBETOBEIC.

XUMHUYECKHE SABJICHUA — IpCBpalICHHUA
BCIICCTB. HpHpO,Z[HBIC, HCKYCCTBCHHBIC n

CUHTETHYECKHE BemecTBa. OnucaHue SBICHUU
NpUPOJBI B JUTEpAType M HUCKyccTBe. HayuHbii
METOJI U3y4EeHHUs MPHUPOJIbI: HAOIIOJEHHE, OIIBIT,
TEOpHUs.

JlabopaTopHoe
ITpaBumna

o0opynoBaHue,
MTOJIb30BAHUS u

LITATUBBI.
IpaBuiia

Pabora ¢ wuHbpopmammeld (C WUIIOCTpaLIUSIMHU
y4eOHUKa W JOTMOJIHUTENIbHBIM HILTFOCTPATHUBHBIM
MaTepuaaoM, TaOIULIaMu).

Omnpenenenue dbuznueckux SIBJICHUU o
PETPOAYKIIUSIM, XHMHUYIECCKHUX SIBJICHUH Ha OCHOBE
JIEMOHCTpPALIUU.

PaGora ¢ TexcToMm (BBIZICICHUE U3 TPEIIOKEHHOTO
YYUTEIEM TeKCTa Ha3BaHWU BENIECTB, (PU3UUCCKHUX
TeJ, GU3HUYECKUX SBIICHHI).
3HaKOMCTBO C J1abOpaTOpHBIM OOOPYIOBAHHUEM,
M3MEPHUTETHHBIMU TPHOOPAMH.
HaxoxneHue IeHBI JeNeHHs] KAkl W Tpenesia
U3MepeHuil mpudbopoB.
N306paxenne mkaibl IpuOOPOB € YKa3aHUEM LIEHBI
JIeJIEHUS U TIpeea U3MEPECHUN.
Brimonnenne

71a60paTOPHBIX pabor,




6e3omacHocti Postb M3MepeHMii B Hay4HBIX
HCCIICNOBaHUAX M B Ipaktuke. IIpocreinime
W3MEPUTEIbHBIE NPUOOPHI M HHCTPYMEHTHI:

JIMHEWKa, W3MEpHUTENIbHAsl JIEHTa, MEPHBIA
umuHAp, Becbl. lllkama mpubopa: 1ieHa
JICJICHUs, Mpeaesa U3MEpPEeHUu. AJIrOpUTM
HAaxXOXXJCHUS LEHbl JEJIEHUs IIKaJlbl |

npejaeaa U3MEpPEeHU .

Jlabopamopuvle pabomur.

«Onpenenenue pasMepoB Tena», «lM3mepenue
obbemMa kujakoctw», «M3mepenue oObema
TBEPAOTO TEJay.

Tlucomennwiti onpoc «BBeneHue

AKCIIEPUMEHTAJIbHBIX 3a/1annii. PaboTta B rpynmax

Tena. BemectBa.

Hx cBoiictBa (13 14)

XapakTepuCTUKA TeJI W BemiecTB: (opmMma,
o0vem, 1nBer, 3anax. OpraHuyeckue U
HEOpraHWYECKHE BEIIeCTBa. TBepmoe, KUIKOE
U ra3ooOpa3sHO€  COCTOSIHUS  BEIIECTBA.
Coxpanenue ¢GopMmbl U o00beMa TBEPABIMHU
TeJlaMH, COXpaHeHHue oO0beMa M HECOXpaHEHUE
(GOpMBI KUIKOCTAMH, HEecoXpaHeHrne (GOpMbI U

oobema raszamu. lIpusHaku GUIHMISCKUX
SIBJICHUM.

Macca. IlepBble mpelcTaBiIeHHsT O Macce Kak
0 KoJMyecTBe BemiecTBa. HeoOXxogumocThb

U3MCPCHUA MACCHI. MCpBI 1 3TaJJOH MacCCHhI.
Prruaxarie BCChI, ITpaBUJIa pa6OTBI C HUMHU.
TeMnepaTypa KaK BaXHasA XapaKTCPHUCTHKA TCII H

BCIICCTB, Pas3 IMIHbIX SABJIICHUU Ipupoabl.
HNsmepenne  TemmnepaTypbl. TepMoMeTpHl,
npaBuia paborel ¢ HUMU. OCOOEHHOCTH

KOHCTPYKIIUU MEIUIIMHCKOTO TEPMOMETPA.
3HaueHWe 3HAaHUW O CTPOCHUHM BEIIECTBa.
Hemumocts BemiecTBa. CTpoeHHE BeElIeCTBa:
MOJIEKYJIbI, aToMbl, HOHBI. IlpencraBinenue o
pa3Mepax 3THUX YaCTHII.

Crpoenue Monekyn. [uddysus B razax,
JKUIKOCTSX U TBEPABIX Tenax. J[BH)KeHHe 4acTHIl
u TeMneparypa TeJ. JlokazaTenbcTBa
CYILIECTBOBAHUS NPUTIKEHUS U OTTAIKUBAHUS
Mexay vactuuamu. CTpoeHHe TBepIbIX Tell,
JKMIKOCTEH, ra30B HA OCHOBE 3HAHUIN O CTPOEHUU
BEIIECTRA.

D. Pesepdopn — cozparens IJIaHETAPHOM
Mojzienu cTpoeHusi aroma. CTpoeHue aroma.
3apsibl IIPOTOHOB u 3JIEKTPOHOB, ux

B3auMO/IeiicTBUE, 3apsaa sapa. CTpoeHue aToMOB
BOJIOpoOJia, renus, uTus. OOpa3zoBaHHE HOHOB.
XUMHUUYECKHE DJIEMEHTHI KaK IpyInbl aTOMOB C

OJTMHAKOBBIM 3apsI0M sizipa. 3HaKHn
XUMHUYECKUX  dJieMeHTOB. Ilepumoanueckas
cucrtemMa XUMHUYECKHX diaemeHTtoR JI. N.

CpaBHEHHUE XapaKTCPHUCTHK (PU3UUECKUX TeJl,
CTPOCHHS aTOMOB BOJIOPOA, I'eJIHsl, TUTHUSL.
HaGroieHne: pa3indHbIX COCTOSIHUI BEIIECTBA,
3a U3MEPEHHUEM MAacCChl Tejla Ha Pa3JIMYHBIX Becax;
JIEIIMMOCTHA BEIIECTBa; sBJIICHUN 1Hupy3un B
NpUpOAES, TEXHUKE, OBITY; B3aUMOJICHCTBHUS
HacCTHUuIl paBJII/I‘-IHI)IX BCIIICCTB, FOpeHI/ISI; OIIbITA
[0 TIOJYYCHHIO BOJIOPOJIa; 3a MPHUTOTOBJICHUEM
HCTUHHOIO pacTBopa (C OINpenesieHHOM MaccOoBOM
JIOJICH ITOBapEHHOM COJIN) U B3BECH.

I/I3MepeHI/IC: MacCChbl TEJIa Ha pI)ILIa)KHBIX BEcCax,
TEMIIEpPaTypPhl BOJIbI M BO3/IyXa TEPMOMETPOM.
OripeesicHUE 1ICHBI ACICHUS IIKAIbl TEPMOMETPA.
AHaM3 Mojelield MOJIEKyl U aToMoB. M3ydeHue:
CTPOCHHSI aToMa; O0pa3lloB XUMHYECKUX BEIIECCTB;
0o0pa3lioB  Haumboiee  YacTo  BCTPEUAIOIINXCS
MPOCTBIX M CJOKHBIX BEIIECTB; KUCIOpOJa M €ro
COCIMHEHUI; BOJIOPOJIa M €T0 COCAMHCHUI.

N3ob0paxxenue  cTpoeHuss aroma. PabGora c
ITepuonnueckoi CUCTEMOM XUMHUYECKUX
snemeHTOB JI. 1. Menneneena.

3anuch dbopmyn XUMHYECKUX 3JIEMEHTOB.

PacTtBOpeHne pas3nu4HBIX BEIIECTB B BOJIE H
(unbTpOBaHUE PACTBOPOB.

Pemenne 3agay Ha BBIYMCIEHME IUIOTHOCTH II0
W3BECTHBIM Mmacce u o0BbemMy p=m/\V

IIpeoOpa3oBanue Gopmynsl p=m/V B m=pV u

V =mlp
Pemienne  kauecTBeHHBIX  3a4ady. BreimonHeHHe
71abopaTopHBIX  PabOT, AKCIEPUMEHTAIBHBIX U

TECTOBBIX 3aJaHuii. Pabora B rpynmax




Menpeneesa. Howmepa XUMHUYECKUX
DJIEMEHTOB.  XHMMMYECKHE  DJIEMEHTHl B
IIPUPOLE.

BemectBa mpocTbie U clOXHBIE. DOPMYIIbI
XUMHUYECKUX BEIIECTB.

Mecto kucinopoaa B Ilepuoaudeckoit cucreme
xumMuueckux syemeHtoB JI. M. Menjeneesna,
ero 3Hak, HoMmep. Kucnopon. CoenuHeHus
kuciopoja. [Ipoctoe BemecTBo KUCIOPOI, €ro
CBOMCTBa W 3HAYEHHWE MJIs1 JKU3HU Ha 3eMiie.
dortocuHTes. ['OpeHne B KUCIOPOJE.

MecTo BOIOpoZa B IEPUOJMYECKON Tabiuile
. . Menneneesa, ero 31ak, Homep. Bogopon
B npupoze. [Ipocroe BeliecTBO BOAOPO: €ro mo-
JIy4eHue, CBOMCTBA,  paclpOCTpaHEHUE B
NpUposie, NMpUMEeHeHne, 3HaueHue. CoeauHeHus
BOJIOPO/JIA.

Bona: crpoenme wmonekynel Boabl. (CBoiCTBa
BOJIbI, €€ PpacnpoCTpaHEHUE B  MPUPOJIE,
3HaueHue. lcronp3oBaHWe BOABI B HAPOIHOM
XO3SIUCTBE. Bona KakK pacTBOPUTEIIb.
®unbTpoBanue. OXpaHa BOAHBIX PECYPCOB.
PactBopel B mpupome, TEXHHKE,  OBITY.
PactBoputens u  pacTBOpsieMOe€  BEIIECTBO.
Hctunubie pacTBOphl U B3BecH. MaccoBast AoJist
BEIIIECTBa B PACTBOPE.

[I10oTHOCTH Kak XapakTEepUCTUKa BEIIECTBA.
Jlabopamophwsie pabomut.
«CpaBHeHuHe XapaKTEePUCTUK
«Habmonenue pa3IUYHBIX
BemlecTBay, «HM3mepenue Maccel
pBIYAXXKHBIX BeEcax»,

«H3mepenue TEMIIEpPATyPhI BOJIbI u
BO3AYyXa», «Habnronenue JIeJIMMOCTH
BeliecTBay, «Habmonenue sinenuit 1updysun»,
«Habmonenue B3aUMO/IENCTBUS YacTHIl
Pa3UYHBIX BEIIECTBY,

«Habmonenue  ropenusi», «OtmpeneneHue
pPacTBOPUMOCTH BEHIECTB (QUIILTPOBAHUEM),
«H3MepeHre NII0THOCTHU BEILIECTBAY.
Konmponvnwvie pabomui.
«XUMHUUYECKHe DJIEMEHTBI»,
BEIIECTBA»

T,
COCTOSIHUU
Tejla Ha

«IImoTHOCTE

B3saumogeiicrBue Tea (10 y)

N3menenne ckopoctu U ¢GOpMBI Tejla MOpHU
JIEMCTBUM Ha Hero Jpyrux ten. Cuma Kak
XapakTepUCcTHUKa  B3auMoaeucrBusa.  Cuisl
pa3IMYHONM TIPUPOJBL: CHUJIA TSDKECTH, CHJIA
YOPYrOCTH, DJIEKTpUYECKass M  MarHUTHas
CUIbl, CWUJla TpEHUs, CHJIa  JaBJIECHMUS.
3aBUCHUMOCTb pe3yJIbTaTa JAEHCTBHUS CUJIBI OT €€
3HAYEHUS], HAIIPABJICHUsI, TOUKH NIPUIIOKEHUSL.

N3yuenue: 3aBUCUMOCTH pe3yibTaTa JEUCTBUS
CWIBl OT €€ 3HAYCHHWS, HANpaBlICHUS €W TOYKHU
MPUJIOKEHHS; YCTPOWCTBA IWHAMOMETpPA; MPUYHH
BO3HUKHOBEHHSI CWJIBI TPECHUS; PA3IMIHBIX BHUIOB
TpEHUs.

HaoGaroneHnue: onpITOB ¢ UCIIOJIL30BAHUEM TEJICIKKU,
IUIACTUJIMHOBOTO IMIApUKA, MPYXKUHBI C TPYy30M;




PeakTuBHOE OBIDKEHUE.

BcemupHoe tarorenue, ero nposisieHus. Cuia
TSDKECTH, €€ 3aBUCUMOCTh OT MAacChl Tena.
OTKpbITHE 3aKOHAa BCEMHUPHOIro TAroteHus M.
HeroronoMm. Enununa cunsl. PasnuyHble BUIBI
nepopmanuu. IlposBrienue aedopmanum B
npupoae, B ObITYy, y4eT M HCHOJIb30BaHUE B
TEXHUKE.

Bo3nukHoBeHUE CHJIBI YIPYTrOCTH npu
nedopmannu TEJl. Hanpasnenue CHUJIBI
YIPYTrOCTH. 3aBUCUMOCTb CHJIbI YIPYT'OCTH OT
nepopmanun.  OObsiCHEHME  BO3HUKHOBEHUS
CHJIBI YIPYTrOCTH c TOUYKHU 3peHUs
MOJIEKYJISIPHOT'O CTPOEHUS BELIECTBA.
[IposiBieHne cuiibl ynpyroctTu B HOpUPOAE, B
OBITYy, Y4Ye€T U HCHOJIb30BaHHE €€ B TEXHHKE.
[lokoit w  paBHOMEpPHOE  TMPSIMOJMHEUHOE
nBukeHue tena. Jlunamomerp. Cuiia TpeHus: ee
MPOSIBIICHUE B TIPUPOAE, B OBITY, YCIIOBHUS €€
BO3HUKHOBEHHUS;  NPUYUHBI  BO3HUKHOBEHMUS
TpeHust. TpeHne CKOJIbKEHUs U TPEHUE KAUYECHUS.
3aBUCUMOCTh CHWJIbl TPEHHUSI OT CHJIbl TSHKECTH
Tella ¥ KauecTBa 0OpabOTKHU MOBEPXHOCTEH. YUeT
M  HUCIOJIb30BaHUE  TPEHHUSI B  TEXHUKE.
OOBsiCHEHHE DJIEKTPUYSCKOTO B3aMMOJICHCTBUS
Ha OCHOBE 3JIEKTPOHHOH TEOpUH. DJIEKTpHU3aALUs
ten TpeHueM. I[lepenayda 31eKTpHUUECKOTO 3apsiaa
COIIPUKOCHOBEHHUEM. BzaumonerictBue
OJHOMMEHHO M PAa3HOMMEHHO 3apsKEHHBIX TeJl.
[IpuHIMII KeHCTBUS 3IEKTPOCKOIIA.

[TocTositnubie MarHuThl. CBOMCTBA MOCTOSTHHBIX

marautoB. Ilomroca wMarguToB. Mar"autHas
cTtpenka. 3emiss kKak ~MarHuT. Kommnac.
[TpumeHeHne MOCTOSTHHBIX MAarHUTOB.

Cuna nmaBiaeHus W OaBieHue. EauHumna
JaBJICHUS. CriocoO5l YBEIITUUCHUS u
YMEHBIIICHUS TaBJICHUSI.

3akon  Ilackans. Ilepenaua  nmaBieHus

JKUIKOCTSIMH Y Ta3aMU B TEXHUKE.
Hanmuuue naBneHuss BHYTPH IKUIKOCTH, €ro
3aBUCUMOCTh OT ITyOuHBI. PaBeHCTBO JaBiieHU
BHYTPH JKHJIKOCTH Ha OJIHOM TiyOWHE IO BCEM
HanpasieHusM. Coobmiaromniuecs: cocyapl. 3aKOH
COOOIIAIOIINXCSI  COCYJIOB, €ro OOBSICHEHHE.
[IpuMeHeHue coOOLIAIIINXCS COCYI0B.
BrrranknBaromnias cuia.
BO3HUKHOBEHUSI BBITAJIKMBAIOIIEH
YcnoBus niaBaHus TEI.
Jlabopamophwsie pabomut.
«Habmonerrne BO3HUKHOBEHUSI CHJIBI YIPYTOCTH
npu nepopmamun», «M3mepenue cuib,
«W3mepenne cunbl  TpeHus», «HabOmonenue
B3aUMOJICHCTBUS HAXJIEKTPU30BAHHBIX  TEID),
«Habmronenrne MarHuTHOTO B3aUMOJIEHCTBUS,
«OmnpeneneHue NaBJICHUsS Tejla Ha OIOPY»,
«HM3mepenune BeITAIKUBAOIIEH CHITBDY, «OT Yero
3aBUCUT  BBITAJIKUBAIOIIAs (apxumenona)
cuna?», « BbIsICHEHHE YCIIOBUS TUIaBaHUS TEID.

Konmponvnwvie pabomeot.

ITprnunna
CUIIBI.

B3aMMOJICHUCTBUS TEJ; 3a MaJCHUEM Pa3JIMYHbIX TEJ;
pa3mUUHBIX BHAOB JedopMallii; BO3HUKHOBCHUS

CUJIBI  yOpyrocTu  mnpu  jaedopmaiuu; 3a
MMOKa3aHUsIMH  JUHAMOMETpa NpH HM3MEHCHUU
KOJIMYEeCTBa TPYy30B Ha Opycke TpuOOMeTpa;
B3aMMO/ICHCTBHUSI HA’JICKTPU30BAHHBIX  TEJI,

MarHMTHOTO B3aUMOJEHUCTBUS; 3a H3MEPEHHUEM
NABJIE€HUs JKUJKOCTH Ha pPa3HbIX IIyOWHax, IO
pa3sHbIM  HamOpaBJIEHUSIM; 3a YCTaHOBJIEHHEM
YPOBHS )KMJIKOCTH B COOOHIAIOIIUXCS COCYNaX.
IIpuBenenue  HNpUMEpPOB:  pa3iAM4YHBIX  BHJOB
nepopmanuu B npupoae, B OBITYy, B TEXHHKE;
CIIOCOOOB yBEJIIMYEHHMs M YMEHBIICHUS [aBJICHMS;
COOOIIAIOIMXCS  COCYJIOB; Ilepefadyd  JaBJIeHHs
KHUJKOCTSIMHU U ra3aMH B TEXHHKE.

Brruucienue cuiisl TSKECTH 1O Gopmyiie

Frax = 9,8 H/kr » m.

HcciienoBanre 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopmanuu. OnpejeneHue yCiIOoBUH paBHOBECHS
ten. ['padudeckoe m3oOpakenue cwi. M3mepenne
CHJL

CpaBHEHHE TpEHHUS CKOJIBXEHHUS U TPEHUS
kaueHuss. OOBsSCHCHUE: TPUHIMUINA  JECUCTBUS
3JICKTPOCKOITIA; 3aKOHa COOOIIAOIINXCS COCYIO0B;
MIPUYUH BOSHUKHOBCHUS BHITAJIKHBAIOIIICH CHIIBIL.
BBII[BI/DKCHI/IC runores o0 YCJIOBHUAX IIJIaBaHUSI
TEJL.

CocTraBiieHue TaOJIHII.

BreimonHnenue 71a00paTOPHBIX
OKCIICPUMCHTAJIbHBIX Sa)laHI/II\/'I.
dopMyTUPOBAHUE BBIBOJIOB.
Penrenue KAQUECTBCHHBIX HU KOJINYCECTBCHHBIX
3a7ad.

BreicTynienne ¢ pgokiazaMM M COOOIICHUSIMU.
OO6cyxaeHne cooOIIeHUH U JOKIIag0B.

OreHKa JIeSTENBPHOCTH OJHOKJIACCHUKOB. Pabora B
rpyImnax.

pabor,




«Bzaumonencreue Ten. PasnmmduHbIe BUIOBI CHIIY,
«JlaBnenne Ha TiryOumHe. JleficTBHE KUAKOCTH
Ha IOTPY’KEHHOE B HEE TEJIOY

dusnyecKue U Xumuieckue sgpiaeHus (9 y)

Mexanuveckue siBjeHust (3 q)

MexaHu4eckoe JIBMDKEHHUE. Tpaekropusi.
Paznuunbie  Buabsl  aBuxkeHus.  [Ipumepsr
pa3IuYHBIX BHUAOB JBH)XXEHUS B NpPUPOAE H
TexHuke. Ilytp wu BpeMsi  JIBUXKEHUS,

U3MEPEHUE NYTHU U BPEMEHHU.

CKOpOCTh PaBHOMEPHOIrO ABMXKEHUS. EMUHUIIBI
CKOPOCTH. YckopenHoe u 3aMeJIEHHOE
nBukenue. Ilpencrapienue 00 OTHOCUTEIBHOCTH
JIBUKECHUS.

3ByK KaK MUCTOYHHK HH(pOpMAIIUU YeJIOBEKa 00

OKpykatomeM  wmupe. HMcTouHuMKM  3BYyKa.
Konebanuss —  HeoOXoauMoe  yCJIOBUE
BO3HUKHOBEHHUsI 3BykKa. CKOpOCTh 3ByKa B

pa3IUYHBIX cpenax. SIBIIeHuEe OTpaKeHUS 3ByKa.
Oxo0. Ucnonp3oBaHue sBICHUS OTPaKEHHS 3BYKa
B TCXHUKE.

Jlabopamophsie pabomul:

«BprunciieHne CKOPOCTH JBWDKCHUSI OpyCKay,
«HabOmojeHne  OTHOCHTENBHOCTH — JIBHDKCHHS,
«HabnroieHue UCTOYHUKOB 3BYKAY.
Konmponvnas paboma

«MexaHNn4YeCKOEe NBMKEHUEY

HaGnronenne: 3a  JIBMKEHHEM  WUTPYHICYHOM
MaIllMHbI, HMCTOYHHUKOB 3BYyKa; OIIBITOB,
MOJITBEPIK/IAIOIINX pa3Indhe CKOPOCTH 3BYKa B
pa3HbIX cpenax.

AHanu3 JIBUXXEHUS, [BUXXEHUS HUIPYyLICYHOU
MallliHbl B pPasHbIX CHUCTEMax  OTCYeTa.
Onpenenenue BUAOB  JBWXKeHUsA. IlpuBeneHue

MIPUMEPOB Pa3IMYHbIX BUIOB JABMKEHMS B IIPUPOJIE
Y TEXHUKE.

HN3mepenne 1nyTM U BpEMEHU  JIBHIKCHMUS.
OmnpeneneHue CKOPOCTH JABIDKEHHSI YY€HHKA IIO
KJIacCy, CKOPOCTH JBMKEHUSI CaMOIBMXKYILEHCs
TEJIEKKH.

Pemenue 3amau.

Brinonnenue 1a00paTOPHBIX
SKCIEPUMEHTAJIbHBIX 3aJIaHUM.
PaboTta ¢ TeKCTOM M WJUTIOCTpalUsIMU yueOHUKA.
Pa6ora B rpynmnax

pabor,

TemtoBbie saBaenus (4 u)

TeruioBoe  pacmmpeHue  Tell. Yuér mu
HMCHOJB30BAHUE  TEIUIOBOTO  pAcCIIMpEHUs B
TEXHUKE. [InaBnenue u OTBEPAECBAHUE.

OOBsICHEeHHE 3THX TMPOIECCOB C TOYKH 3PEHUS
ctpoenust BemiectBa. [Iporecchl ucnapeHus u
KOHJICHCAIIMU, UX OOBSICHEHHE C TOUKU 3PEHUS
CTpoeHUs BemlecTBa. Micnapenue u KoHIeHcaIus
B Mpupojie. 3aBUCUMOCTh CKOPOCTH HUCIApeHUS
JKHJIKOCTH OT pojJa KHUJKOCTH, TEeMIIepaTyphl,
TJTOIIATU cBOOOTHOM TMOBEPXHOCTH.
OXxJTaXJIeHUE KUJKOCTESH IPH UCITAPCHUHU.
[Iporiecc Termonepenaun, mpuMepsl MPOSBICHUS
TeIjonepeaayd B TIpUpoJie, ydeTa U
HCTIONIb30BaHUS B TeXHUKe (0e3 yka3zaHHUsl BHUIIOB
TeTUIoTIepeIavn).

Jlabopamophwvie pabomut.

«Habmroneane n3MeHeHus 00beMa KUIKOCTENR
W Ta30B IIPH HArpeBaHWHM W OXJIAKICHUN
(omrcaHue JaHO B METOJIUYECKOM TMOCOOWH),
«HabmoneHne wuW3MeHEeHUs JJIMHBI Tela TMpH
HarpeBaHUU OXJIXKICHUN, «OT1nuBKa
UTPYIIEYHOTO  cojijaTuka»,  «HarpeBanue
CTEeKJISIHHOW  TpyOkm», «Habmonenme 3a
IUTaBJIeHUEM CcHera», «OT dYero 3aBUCHUT

HaGmronenue: TEIJIOBOTO pacuupeHus
pa3auyHbIX TeJ; TasHUSA JIbJA; 3aMep3aHUsl BOJIbI;
IIPOLIECCOB HCIIapeHUst 51 KOHJICHCAILlUH;
pacTBOPEHHUS COJIM U BBITAPUBAHUS €€ U3 PacTBOPA;
Pa3HBIX BUJIOB TEILIONEPEIayH.

BriaBukeHue runore3 oObsICHEHUSI ¢ TOYKU 3PEHUS
CTPOEHHsI  BEIIECTBA SBJICHUW IUIABJICHUSA U
OTBEpJI€BaHMs;  HCHApeHHUs] U  KOHJACHCAIUH.
Onpenenenue (HakTopoB, OT KOTOPHIX 3aBUCHUT
CKOPOCTb UCIIAPEHUS KUIKOCTH.

Pemienne kayeCTBEHHBIX, KOJMYECTBEHHBIX H
rpapuyeckux 3azad.

Brimmonnenune 71a00paTOPHBIX
SKCIIEpUMEHTAJIbHBIX 3a/IaHUH.
BricTynieHne ¢ JOKJIagaMHu, COOOIIEHUSIMU U
MpEe3EHTALUSIMU.

OOcyxneHue BBICTYIUIGHMH ydamuxcs. OrneHka
JeSITEIbHOCTH OJHOKJIACCHUKOB. PaboTa B rpymnmnax

pabor,




CKOPOCTb MCHApEHUs >KUIAKOCTU?»,
«HabGnronenne oxnaxkaeHUs >KUJIKOCTH IIpU

HCIIapEHUMN»,

TEIUIONIPOBOITHOCTHU
METATUYSCKOTO CTEPIKHS.
Koumponvuas paboma
«TerutoBbIe SIBICHUSD.
Tooosas konmponvras paboma

«Habnrwonenue
BOJIBI, BO3IyXa u

INOYPOYHOE IIVIAHUPOBAHHE
YYEBHOI'O MATEPHAJIA 11O KYPCY

«BBEJEHUE B ECTECTBEHHO-HAYYHBIE IIPEIMETBI.

OU3UKA. XUMUS» 5 KIIACC.

Ne i/ Tema ypoka
Tema 1. Beegenue. 2 yaca
1. Tena u BemectBa. Yto uzydaet ¢pusnka. Uto n3ydaetr Xumusl.
2. N3mepurtenbubie npubopsl. M3mepenus.
Tema 2. Tena. BemecrBa. Ux cBoiicTBa. 13 yacos.

3. XapakTepUCTUKU Ten U BemecTB. COCTOSIHUS BEIIECTBA.

4, Macca. 3mepenne macchl.

S. Temnepartypa. Ilucemennas pabora no teme «Tena. BemecrBa. Mx
CBOIICTBaY.

6. Ctpoenue BemiecTBa. [[BrkeHue 4dacTul] BellecTBa. BzaumopaeicTBue
YacCTHIl BEIIECTBA.

7. Ctpoenue atoma. ATOMBI U HOHBI.

8. Xumunueckue syiemMenThl. [lepuoauyeckas tabmuna JI. 1. Menneneesa.

9. BemecTBa mpocThie U CIOXKHEIE.

10. Kucnopon.

11. Bonopon.

12, Bopa. PactBop 1 B3BeCh.

13. InotHOCTh. Pemenne 3amau Ha CBSI3b MEXKIY Maccoi, 00beMOM
U TJIOTHOCTBIO

14. Pemienue 3aau Ha CBSI3b MEXAY MAaccoil, 00b€MOM U TJIOTHOCTHIO WJIU
JlabopaTopHas pabota «M3mMepeHre MIOTHOCTH BEIIECTBAY.

15. KoHntposnbHas paborta o Teme «XuMu4deckue 3aeMeHTb. «I IoTHOCTh
BEIIECTBAY.

Tema 3. BzaumoneiicrBue Tea. 10 yacos.

16. Cua. BceMupHoe TATOTEHHE.

17. Hedopmanms — nzmenenue GopMsl U pazmepa tema. Cuna
YIPYTOCTH.

18. N3mepenne cuibl. Tpenue.




19. | DaexTpuuecKUe CUIIBIL.

20. MarauTHoe B3auMO/I€HCTBHUE.

21. | KonTponbHas pabota 1o teme «B3anmopeiicTBue Ten.Paznuanbie
BUJIBI CHID).

22. JlaBnenue. 3aaud Ha BBIYMCIICHUE JIABICHUS.

23. JlaBneHue B )XKUAKOCTAX U ra3ax. /laBneHnne Ha riryouHe.

24. Coobmaromuecs cocyapbl. JlecTBUE KUAKOCTH Ha MOTPYKEHHOE B HEE
TEJNO.

25. KontponwsHas pabora o teme «/laBnenue Ha riiyoune. JleficTBue

KUJIKOCTH Ha ITIOT'PYKCHHOC B HCC TCJIO)).

PuznyecKkue U XUMHYECKHE sIBJICHUsA. 9 4acoB.
MEXAHHUYECKHE SABJIEHUMS. 3 yaca.

26. Mexanunyeckoe nBukeHue. [1yts u Bpems. CKOpOCTb.
27. Pemenue 3agau.
28. 3Byk. PactipocTpanenue 3Byka.
TEIIJIOBBIE SIBJIEHUSI. 6 uacos.
29. | TemmoBoe pacmupeHue. Y4eT M HCIOJIb30BAaHUE TEIIOBOTO
pacIIipeHusl.
30. ILraBnenue u oTBepAeBanue. Mcrmapenre n KoHASHCAITHS.
31. Tennonepenaya.
32. KonTponbnas pabota no teme «TemnoBsie IBICHUS
33. IToBTOpenue. [ToaroroBka K roo0BOil KOHTPOJILHOM paboTe.
34. ["ooBast KOHTpOJBHAs paboTa

TEMATHYECKOE INTAHUPOBAHUE

6 kaacce (34 4, 14 B Hegeno0)

OcHoBHOE conepskaHue

OcHoBHBIC BUbI Y4eOHOH AeATEJIbHOCTH

dusnyecKkue U XumMHuyecKue ApjaeHus (19 y)

DJIeKTPOMArHUTHBbIE siBJIeHUs (5 u)
DJIEKTPUYECKHI TOK KaK HAIIPABJICHHOE JIBUKECHUE
3apsDKEHHBIX 4acTull. HampsbkeHue kak yciioBue
BO3HUKHOBEHUS 3JIEKTPUYECKOTO TOKa.
HcTouHMKN TOCTOSSHHOTO M IIEPEMEHHOI0 TOKa.
Cuna Toka, equHMLA cuiibl Toka. Hanpsbkenue,
eIMHULA HaIpsHKEHUS. AmniepmeTp u
BOAbTMETp. IIpoBOAHUKM UM JIUINEKTPUKMU:
orpenaesieHue, MpUMepPhbl U TPUMEHEHHUE.
Onektpuueckue  nend.  CocTaBHbIE — 4YacTH
SJIEKTPUYECKUX  IeMmeil U UX  YCIIOBHBIE
obo3HaueHuss Ha cxeme. IlocienoBarenbHOE |
NapajyjielbHOE COEIWHEHUsI TMPOBOJIHUKOB, HX
OTJINYMSL, UCTIOJIb30BAHUE B PA3JIMYHBIX LIETAX.
JeuncTBrust  aneKTpuYeckoro Toka. TertoBoe
JEeWCTBHE TOKA, €ro IPUMEHEHHE B OBITOBBIX

y4Yalmxcs
HaGmronenue: OmBITOB, MOATBEPKAAIOIINAX
YCJIOBUSL BO3HUKHOBEHMUSI  DJIEKTPUUECKOIO

TOKa; TCIIJIOBOT'O, MAarHUTHOI'O U XUMHYECCKOI'O
neiictBus Toka. OnpeneneHue LEeHbl JeIeHUs
IIKaJIbl aMIIepMeTpa U BOJIbTMETpA.
BxitoueHne B DIIEKTPUYECKYIO Lenb
BOJIBTMETpAa U aMIICpMETpa TJIsI HU3MCPCHHA
HaNPsDKEHUS U CUJIbI TOKA.

PacnioznaBanue MOCJIE/IOBATEILHOTO u
napaieIbHOrO0 COEAUHEHHUS TPOBOJHUKOB.
COopka: mpoCTEHIINX DIICKTPUISCKUX IICTICH;
ene ¢ MociegoBaTEIbHBIM COEAUHEHUEM

MPOBOJIHUKOB; IleTell ¢  mapauiesIbHbIM
COEIMHEHNUEM IIPOBOJHMKOB; IPOCTEUIIETO
AJIEKTPOMAarHuTa.

Brinosinenue 71a00PATOPHBIX pabor,




npudopax. MaruutHOe JercTBue TOKa.
DNEKTPOMATrHUTHI U UX MPUMEHEHHUE.

JleiictBue MarHura Ha DJIEKTPUYECKHM TOK.
[IpumeHeHue 3TOro ACUCTBUSI B YCTPOMCTBE WU3-
MEPHUTEIBHBIX  MPUOOPOB,  DIIEKTPOIBHUTATEIS.
XUMHYECKOE IEHCTBUE TOKA U €r0 IPUMEHEHUE.
Jlabopamophwvie pabomuot.
«IlocnenoBarenbHoE
«[lapamnenbHoe  COEIMHEHUE,
TEIUIOBOTO  JACUCTBUSA  TOKa»,
MarHMuTHOTO  JICMCTBUSA  TOKa», «JlelcTBuUe
MarHuTa Ha IIpO- BOJHUK C  TOKOM»,
«Habmongearne XuMHUIEeCKOTo ICUCTBHS TOKA.
Koumponvuas paboma

«DNEKTPUYECKUN TOK»

COeIUHEHHUEY,
«Habmonenune
«Haomronenue

AKCIIEPUMEHTAJIBHBIX 3a/IaHUH.
Pemenne 3amau  Ha  cocTaBiIeHHE
AJIEKTPUYECKUX LIEMECH.

PaGora B rpymnmax

CXEM

CaetoBble siBjienusi (5 4)
CBeT Kak MCTOYHHUK HH(OpMaIMU YeJIoBEKa 00

OKpy’kawleM wmupe. Mcrounuku — cBera:
ropsune u  xouonHsle.  IIpsmonuneitHOe
pacnpocTpaHeHue cBera. OOpa3oBaHME TEHHU.
IIpoxoxxaeHue  cBeTa  CKBO3b  OTBEPCTHE.

OO0BsCHEHHE COJTHEYHBIX U JIYHHBIX 3aTMECHUM.
3epkalbHOE M pacCesIHHOE  OTPaKEHUS.
[IposiBeHne 3akoHa OTpaXe€HUsI B JICUCTBUU
3epKaji. 3epkaja IJIOCKHE, BBINYKIbIE H©
BOTHYTHIE. CBOHCTBO  3€pKall  U3MEHSTh
HallpaBJI€HHUE CBETOBOIO nmyuka. Mcnonp3oBanue
3epKayn. XapakTep H300paKeHUsI B IJIOCKOM
3epkaine. Ilpenomsienne cBera. HM3meHeHue
HaMpaBJICHUS CBETOBOIO JIyya MpHU MEPEXO0JIe U3
OHOM cpeapl B JApyryro. Tunbsl  JIHH3:
cobuparoiue U pacceuBaroiue. MoKyc JTUH3HIL.
YBenunuenue JIMH3BL. Haznauenue u
HCIIOJIb30BaHUE ONTUYECKUX MPUOOPOB.
Ctpoenne rinaza. M3obOpaxenue, momydaemMoe Ha
ceTyaTke. bBIM30pyKOCTh M JalIbHO30PKOCTH;
HCTIOJIb30BAHUE OYKOB ISl KOPPEKLUU 3PEHUSL.
Paznoxxenue 6enoro cBeTa ¢ MOMOIIBIO MPU3MBI.
CnexTp, MOpPSA0K CJIEeAOBaHUS IIBETOB B HEM.
Panyra. O0bsicHeHUE LIBETA TEIl.

Jlabopamophbie pabomut.

«CBer wu TeHb», «M3roroBieHue Kamepbl
00CcKypbl», «OTpaxkeHHE CBETa  3epKajom»,
«ITonydyenue n300pakeHUsl MpeaMeTa B ILIOCKOM

HaGmronenne: pa3nuyHbIX HCTOYHHKOB CBETA;
OTPXKEHHSI CBETa 3EpKaJOM; IPEIOMICHUS
cBeTa; HM300pakKCHHI B JIMH3E; Pa3IOKCHHUS
0eloro cBera C MOMOIIBIO MPU3MBI; CIIEKTpa
COJIHEYHOTO CBETA.

OOBscHEHHE: NMPUYUH COJIHEUHBIX M JIYHHBIX
3aTMEHHI C IIOMOIIBIO TPHUOOPa COITHEYHOTO U
JYHHOTO 3aTMEHUS;, BOSHUKHOBEHHSI MHUMOTO
M300pakeHHnss B  IUIOCKOM  3epkaie  (c
MTOMOIIIBIO IOCTPOCHUS); LIBETA TEI.
N3yyeHne 3akoHa OTpaKEHHUSI C ITOMOIIBIO
3epKall.

[Tomyyenne  M300pakeHHd B IIJIOCKOM
3epkasie, B JuH3e. PaboTta ¢ ONTHYECKUMU
npubopamMu, TEKCTOM ¢ HILTIOCTPAlASIMU

y4yeOHUKa, TabIuIaMu Ob6cyxnenue
BO3MOYKHOCTH KOppEKINU 3peHus c
ITOMOIIBIO OYKOB.

Pemrenne  3azad:  KayeCTBEHHBIX,  Ha
MIOCTPOCHHUE X0/ JIyya.

Brinonnenue 71a00paTOPHBIX pabor,

AKCTIEPUMEHTAIBHBIX 3aJaHUMH.
Pa6ora B rpynmax

3epkajie» (OmMcaHuE JaHO B METOJIUYECKOM

IIOCOOHH),

«HabmrogeHne  3a  IpEIOMIIEHHMEM  CBETay,

«HabGmronenue n300pakeHnun B JINH3E»

Koumponvnas paboma

«CBeTOBBIE SIBICHUS

Xumnueckue sipjaenus (9 u) HaOmtonenue: pas3nuyHbIX (QU3HYECKUX U
XnMHU4YECKHE peakuuu KaK MPOLECCHl | XUMMYECKHUX SIBJICHUM; XUMHYECKHUX




o0pa3oBaHUs OJHHUX BEIIECTB W3 JPYTHX.
[Ipu3Haku XUMHUYECKHUX SIBJIECHUH U YCIOBHUS HX
MPOTEKAHUS. OO0OBsicHeHUE MPOTEKAHUS

XUMHYECKHUX PEAKIUN C MOJEKYISIPHOH TOYKHU
3peHust. Pacnag BelecTB U MOJIEKYJ Ha aTOMBI
WJIM MOHBI, 00pa30BaHUE U3 HUX HOBBIX BEIIECTB.
CoxpaHeHHE MacChl BEIIECTB B XHUMHUYECKHUX

peaKLui. OO0bsicHeHUe NPOTEKAaHUS
XUMHYECKUX peaKIuii. Haomroneuune
OMBITOB: C BECaMH; MO Pa3JIOKECHUIO
XUMHUYECKUX DJIEMEHTOB, C KHCJIOTaMH, C
menoyamu.  [IpuBenenue MIPUMEPOB:
pacmpoCcTpaHeHHsT B  MPHUPOJAEC  OKCHOB;

HCIIOJIb30BaHUA B IIPOU3BOACTBC U B 6BITy

peaKIusIX. OKCUJOB, KHCIIOT, OcHoBaHuii. Pabora ¢
Peaknuu coeamHeHust U pasioxeHus. 'opeHwe | oOpasmamu: TOpPHBIX MOpoA, HepTH U
KaK peaKiusi COeAUHECHUSI. HEe(PTENPOIyKTOB, TPOAYKTOBBIX YIIaKOBOK.
Oxcupsl. [Ipumepsl Haubonee pacmpoctpaneH- | Pabora ¢ ¢usmyeckoit kaproit Poccuu
HBIX OKCHUJIOB, UX PACIIPOCTPAaHEHHE B IIpUpOJie U | (HAXOXKICHHUE Haunboiiee Ba)KHBIX
HCII0JIb30BaHUE. MECTOPOXKJICHUI HEe(TH U raza).
Kucmnorsr. [Tpumepst Haubonee | Pemrenue KauyeCTBEHHBIX 3ajJ1ay.
pacopocTpaHeHHbIX  KucioT.  Mcnonb3oBanue | BricTymuieHue c COOOIICHUSIMHU.
KUCIOT B mpou3BoAcTBe U ObiTy. IlpaBuna | OOcykaeHHE  BBICTYIUIEHHM  y4YalluXcs.
oOpaienusi ¢ HUMH. Pacrio3znaBaHue KHUCIIOT. Onenka JeSITEIbHOCTU OJIHOKJIaCCHUKOB.
O6mue cBeneHusi 00 ocHoBaHusx. lllenmoun. | Beimonnenue TECTOBBIX 3aJlaHUN
H3BecTroBas BOJA, rauieHas U3BECTh. | BrimonHenue 71a00paTOPHBIX pador,
[IpumeHeHne OCHOBaHUH B IMMPOU3BOJICTBE, OBITY. | SKCIIEPUMEHTAIbHBIX 3a/IaHUH.
ITpaBuina oOpaiieHus C ocHoBaHUsIMHU. | Pabora B rpynnax
PacnioznaBanue OCHOBaHUIA. Peakuus
HEUTpaJIU3alnu.
Comnu. ITpumMepsl cosiei, paclipoCTpaHEHHE UX B
npupone. CBoiicTBa U IPUMEHEHHUE psda Co-
JICH.
VYrineBonbl, KUPbl W OC€JIKH Kak BaKHEHUIINe
MUTATEIbHbIC BEIIESCTBA JJIsl OpraHru3Ma YelIoBeKa.
[IpoucxoxxaeHne TPUPOAHOrO Tasza, HEPTH,
yrisi. Hanbonee BaxkHBIE MECTOPOXKACHUS HEDQTH
u raza B Poccun, nx 3HaYe€HUE KaK MCTOYHUKOB
JUISL TIOJYYE€HUsS] Pa3jIUYHBIX BHUJIOB TOIUIMBA U
KaK BaXHEHIIEro ChIPbA JJISI XHUMHYECKOM
MPOMBIIIIEHHOCTH.
Jlabopamophwsie pabomut.
«Habmonenue ¢U3NYECKUX W XUMHUUYECKHUX
SIBIICHUMNY, «J[ecTBHUE KHMCJIOT U OCHOBAaHUN Ha
WHIUKATOPBI», «BBIsICHEHHE  pPacTBOPUMOCTHU
cojeil B BojJe» (OmUCaHUE JAHO B METOAMYECKOM
rnoco6un), «Pacro3zHaBaHue Kpaxmasa.
Konumponvuaa paboma
«XUMUYECKHUE SIBICHUSD)

YesioBek u npupoaa (15 )
3emuiss — mianera CouiHeUHOM cucTemMbl (4 9). Pabora c¢ wuHpopmanueit (co crmaitgamu,
3amaun acTpOHOMHHU. 3BE3/IHOE HE0O, CO3Be3AWs. | TabJIHUIlaMu, KapTol  3Be3AHOTO  Heba

[peBHUEe acTpOHOMMYECKHME HHCTPYMEHTBHI U
COBpPEMEHHBIE METO/IbI aCTPOHOMUYECKHX
HCCIIEIOBAaHM. Kapra  3Be3gHOrO HeOa.

Haxosxnenune Ha kKapTe co3Be3Auili U Haubosee
SIPKUX 3Be3J. A3MMYT H BBICOTa CBETHJI, HX
OIIpe/IeJICHNE C TTOMOIIBIO ACTPOJISIOUH.

Comnnrre. [TepBbie IpeicTaBICHUS O €T0 COCTaBE U

(HaxOXXJAeHUE CO3BE3AUN M Hamboliee SPKUX

3Be31), C T1ioOycoM U Kaptol JlyHbI),
Mojnenbto JlyHbI Ha MarHMTHOM  JIOCKE.
Hab6nronenue: 3Be3mHoro Heba; JlyHbl B

Tejie- CKom. HM3roroBieHHe aCTPOHﬂGI/IH u
onpeaciicHue ¢ €€ IOMOIIbIO BBICOTBI H
asuMyTa 3BC3JHI. OOBbsACHEHHE poJin COJ'IHLIa




TemIeparype. N3menenus COJIHEUHOU | 1y KU3HM Ha 3emie. OmnpeneneHue IpUYUH
aktuBHOocTH. ConHIle ¥ JKW3Hb Ha 3eMie. CMEHBI BPEMEH Tojia, AHS U HOYMU. 3apUCOBKaA
Conneunas cucrema. Crpoenne Conneuynoit | ¢a3 Jlynsl. Pemenne kauecTBEHHBIX 3aa4.
CHUCTEMBL. BricTtynienue c COOOIIEeHUSIMU u
JBmxenue 3eMiin: BpallleHHE BOKPYT CBOEH ocu | mpeseHTanusiMu. OOCyX AeHUE BBICTYIUICHHI
u oopamenue BOkpyr ComnHna. [IpyynHbI CMEHBI | y4aluxcsl. Ouenka NeSITEIbHOCTH
JHAd W HO4YM, BpeMeH rojaa. JlyHa — | OJJHOKJIACCHUKOB.

€CTECTBECHHBIN CIyTHUK 3eMiid. J[Bumkenue JIyHbI

BOKpYT 3eMJIM U BOKpYT cBoeil ocu. dusznueckue

ycioBus Ha Jlyne. @a3bl JIyHBbI.

OcHOBHBIE ATanbl KOCMUYECKUX MCCIEAOBAaHUMN.

Jlabopamopnas paboma

«/3roToBieHne acTpoiasiOMM M ONpEeNeNIeHHE C

€€ IMOMOIIIbIO BBICOTHI 3BE3]1».

Konmponvuas paboma

«3emsist — miaHeta COJTHEYHOM CUCTEMBD)

3emiass — MmecTo oOuTaHusi 4dejoBeka (4 u). | Pabora ¢ wuHpopmammedr (c TEKCTOM W

CrpoeHue 3eMHOro 1mapa. YBeau4eHue MI0THOCTH
u Temreparypbl 3emiu ¢ TiyouHoil. CoctaB
runpocdepsl. Ponbs ruapocdeps! 11 )KU3HU Ha

WIUTIOCTpalMsIMUA  yu4eOHHKa, CO claiigaMu,
¢boromarepuanamu). M3ydyenue npuHLMIA
JIEUCTBUS OapomMeTpa. HN3mepenue

3emite. HccnemoBanme  MOpPCKHUX — TUIyOWH. | aTMOC(EpHOrO AaBIICHHUS 0apOMETpPOM.
CynoxoxactBo. Ilpoueccel, mnpoucxopsame B | HabGmrogeHwe: OMBITOB, JIE€MOHCTPUPYIOMINX
3€MHBIX HeJpax U B ruapocdepe, X BIUSHUE HA | aTtMochepHOe JIaBJICHUC; 3aI0TEeBaHUS
)KU3HBb JIIOJIeH, HEOOXOAUMOCTh HMX H3YYCHHUS | XOJOJHBIX METAJUIMYECKHUX ITOBEPXHOCTEH.
CocraB u ctpoeHue atrMocepnl. ATmochepHoe | 3apuUcOBKa CXEMBI  CTPOCHHS  3EMIIH.
nasnenue. OnbiT Toppuuennu. bapomerpsl, ux | Usmepenue OTHOCHUTEIIbHOI BIIQXKHOCTH
NpUHIOUI JeicTBUs. EamHuubl atMocdepHOTO | BO3AyXa € NHOMOMIBIO  IICHXPOMETpA.
JIaBJICHUSL. N3rortoBieHune rurpoMeTpa.

Coneprxkanue BoAssHOrO napa B armocdepe. He- | BwiaBmwkenue TUTIOTE3 0 MIPUYHHAX
HACBIICHHBIN u HACBIIICHHBIN map. | BO3HHMKHOBEHHUS aTMOC(EPHBIX SBICHUN.
OTHOCUTEILHAS BIAKHOCTE BO3ayXa. BaxaocTth O6cy>K)IeHI/Ie KAa4CCTBCHHBIX BOITPOCOB.
U3MEpEHUsT BIIAKHOCTU Bo3ayxa. lurpomerp, | Pemenue KauyeCTBEHHBIX u
NCUXPOMETP. KOJIMYCCTBCHHBIX 3a1a4.

Tyman, o0maka, HOXOb, poca — OOBsicHeHHEe | BricTymieHue c COOOIIEHUSIMU u
MIPUYHH 1704 BO3HUKHOBCHUSI. I'po3a, | mpe3eHTAUSIMH.

MOJTHHUEOTBO/I. OOcyxaenne BBICTYIUICHUH yYaIuxcsl.
Drarnbl CTAHOBJIEHUS U Pa3BUTHUA aBHallUuUA. BrI- OHCHKa NEATCIIBHOCTHU OAHOKJIACCHUKOB.
JTaroIInecs JIETYUKHU u KOHCTPYKTOPBI

CaMoOJIETOB.

Koumponvuaa paboma

«3emMyisi — MeCTO OOWUTaHMS YEIIOBEKa)»

Yenosek nonoauser npupoay (7 4). 3HaKOMCTBO C TMPOCTBIMH MEXaHH3MaMHU.
3HAKOMCTBO C IIPOCTHIMH MEXaHHU3MaMU. Haomronenue OEeHUCTBUS OPOCTHIX

Ha3znauenune npocThIX MEXaHU3MOB.

Omnpenenenue MexaHUYECKOW palOoTel. EnuHuIb
paboTel. YCIIOBHS COBEpIIEHHS MEXaHHYECKOH
pabotel. DHeprus. Bunpl mMexaHW4uecKOW SHEPTUU:
KWHEeTHU4YecKas, MNOTEHIIHAIbHAas. Hcrounuku
SHEPTHH, BUIBI HCTOYHHKOB SHEPTHUH.
BocnonusieMbie nctounuku sHepruu. IIumesapenue
KaK IIpOLECC BOCIOJIHEHUS DHEPrUHh YEJIIOBEKOM.
3HayeHMEe COJTHEYHOUN SHEPTHH 14 )KU3HU Ha 3eMJIe.
TeroBele paBurarenud. M3 HCTOpUM  TEIUIOBBIX

MEXAaHU3MOB, aBTOMAaTUUECKUX YCTPOUCTB.
Hcnonp3oBanue MoIeJei: oIt OOBSICHEHUSI

IpUHIMIIA  yCTPOMCTBA  3JIEKTPOCTAHIUMI
(Mozenu BOASIHOM M MapoBOil TYpOWH); s
M3y4YeHUs] TOpUHIUIA paboThl  JBHUraTess
BHYTpEHHE- TO CropaHusi; TenerpadHoro
arnmapara.

[IpuBenenue MIPHUMEPOB: COBEpIIECHUS
MEXaHUYECKON  paboThl;  HCIOJIb30BaHUS




neurarenel. Ilaposeie mammnabl k. Yarra, . U.
ITonzynoBa. IlpuMeHeHHE COBPEMEHHBIX TEIJIOBBIX
nBurateneil. JlBuratenbr BHYTpeHHE- IO CrOpaHWUS.
I[Tpunuun ero peiictBusa. Mcronb3oBaHue ABUTATENS
BHYTPEHHETO CTOpaHUs.

Ponb anekTposHepruu B KHU3HU oOOmiecTBa. Bubl
SIIEKTPOCTAHIMU.  ABTOMAaTHYECKHE  YCTPOMCTBA.
IIpuMepsl HCIONB30BAHUS ABTOMATUYECKUX YCTPOUCTB
B TEXHHKE, Ha IPOU3BOJACTBE U B OBITY.

CpenctBa cBsaA3u. CBeneHUs W3 HUCTOPUM HX pas-

BUTHSL. Tenerpad. Temedon. Haznagenue
MuKpooHa W TpoMmMKoroBoputens. Pagumo u
TEJICBUJICHHUE.

Beiparomuecss  €CTECTBOMCHBITATENIM, WX pPOJIb B
CO3J]JaHUM  OCHOB  ecTecTBO3HaHWs.  (OCHOBHBIE

HaIlpaBJCHUSI COBPEMEHHBIX HAy4YHBIX HCCIEIOBaHUH B
obnactu GU3UKUA U XUMUH.

Heo6xonumocTe co34aHMsi HCKYyCCTBEHHBIX Ma-
TepuasioB. IIpumepsl HCKYCCTBEHHBIX MaTepra- JIOB U

nx wucnonp3oBaHue. CrocoObl BbIpalllMBa- HUS
HCKYCCTBEHHBIX KPUCTAJIJIOB.
ITonmumepsl. IMonusTuinesx, MOJIUXJIOPBUHUI,

MOJINCTUPOJ U Ipyrue miactMaccsl. HatypansHbie u
XAMHUYECKHE BOJIOKHA. VX HCTIOIB30BaHuE B OBITY.
OcHoBHbIE (aKTOPBI BPEAHOTO BIMSHUS NEATEIBHOCTH
YeJIOBEKa Ha OKpyKarwmyio cpeny. Kontpons 3a
COCTOSIHUEM aTMOc(epbl M OCHOBHBIC CIOCOOBI €T0
OCYIIECTBIICHHUS. HeobxomxmmocTh OOpBOBI c
3arpsi3HEHUEM OKPYKaIOIeH cpeabl.

Heob6xoauMocTh SKOHOMHUH TPHUPOJIHBIX PECYPCOB U
WCTIOIB30BaHUs HOBBIX TexHosioruii. CoBpeMeHHast
HayKa U IPOU3BOJCTBO. Pa3BuTne HayKH Kak crocoo
MMO3HaHUS OKpYy’Karouiero Mupa. Pojab aBTOMaTvku 1
SJICKTPOHUKH B yIpPaBJISHUHU  IPOU3BOIACTBOM.
KomnsroTepuzanus MIPOU3BOJACTBA. Po6oTsl.
Ilexu-aBTOMATEI.

Jlabopamopuvie pabombi:

«UW3yuenue neiictBus peryara», «M3yuenue nerctBus

MPOCTHIX MEXaHU3MOBY, «Bpruucnenue
MEXaHHYeCKOH paboTel», «COOpka | UCIIBITaHHE
tenerpadguoro  ammapartay, — «l3MeHeHHMEe  CBOKCTB
MOJMATUJIEHA TIIpU HarpeBaHunw», «Pacno3HaBaHue

MNPUPOJIHBIX U XUMUYECKUX BOJIOKOH».
Koumponvnas paboma

«Mexanun3mbl. PaGora. DHeprus».
T'00o0sas koumponavras paboma

JIBUTATEIIS BHYTPEHHETO CrOpaHus;
HMCKYCCTBEHHBIX MaTepuaioB. Pacnio3HaBaHue:
BHJIa MEXAaHUYCCKOW JHEPruu; HCTOYHHKOB
SHEPTHH B IPUPOJIC U HAPOJIHOM XO3SIHCTBE.
PaGora c KOJUISKIIUSIMU 00pasioB
HCKYCCTBEHHBIX MAaTEpPHUAJIOB, IOJIMMEPOB,
KpHUCTAJJIOB. BhIpamuBanue KpucTasia.
PaGora ¢ wuHbOpmammeir (c TEKCTOM W
WJUTFOCTPAlMAMH Y4eOHUKaA, JUTEPaTypol Mo
HUCTOPHUH TETUTOBBIX JIBUTATEIICH, c
HNurepuerom; co claigamu,
dboTomaTepuanamu " IPYTUM
WJUTFOCTPATUBHBIM MaTEPHAIIOM).
OOcy>xIeHre: BO3MOXKHOCTEH HCITOIb30BaHUS
ABTOMATUYECKUX YCTPOWCTB B IPOU3BOJICTBE,
OBITY; BITUSTHHS YeJI0BeKa Ha
OKPY’KaIOIIYI0 CpeAy M METOJIOB 1o OopbOe
C 3arpsi3HCHUEM OKPYKAIOIICH Cpeibl.

Pemrenue KauyeCTBEHHBIX u
KOJIMYECTBEHHBIX 3aJ1a4.

BeimosHeHne  mabopaTtopHBIX  padoT.
Pa6ora B rpynnax.

Brictyruienue c COOOIICHUSIMU u
MPE3CHTALMSIMH.

OOcyxaenue BBICTYIUICHUH yJauuxcsl.

OLIeHKa ACATCIIBHOCTH OJHOKJIACCHHKOB

IMOYPOYHOE IINTAHNPOBAHMUE
YYEBHOI'O MATEPHAJIA 11O KYPCY
«BBEAEHUE
B ECTECTBEHHO-HAYYHBIE ITPEAMETbI.
DOU3SUKA. XUMMUS» 6 KITACC

du3nyeckue 1 XuMu4eckne siBjaeHus (mpoaosukenue) (19 u)
QJIEKTPOMATHUTHBIE SIBJIEHUS (5 u)




duexkTpuyeckuii Tok. Ucrounuku Toka. Hanpsixenue. Cuiia Toka.

2. IIpoBoAHMKH U TUIJIEKTPUKHU. DiiekTpudeckue nenu. [lociaenoBarebHoe 1

napaJjuieJibHOe COeIMHEeHU .
3. IMocsienoBaTeIbHOE COeINHEHUE IPOBOTHUKOB
4. ITapajjienbHOe coeJUHEHHE IPOBOJHUKOB
5. JeiicTBUS 2JIEKTPHYECKOI0 TOKA

CBETOBBIE SIBJIEHUS (5 4)
6. Hcrounnku cBera. CBeT U TeHb
7. OTpa:keHue cBeTa. 3epKaJjia U UX IPUMEHEHHE
8. IIpenomienue cBera. Jiunza. HaGaonenne nzodpaskeHuii B JIMH3e.
0. OnTnyeckue npudopsl. I'1a3 n ouxku. LiBer
10. KoutpoJabHas pa6ora no reMe «CBeTOBbI€ SIBJEHUS»
XUMHUUYECKUE SBJIEHUS (9 )
11. XuMHn4yecKue siBjieHUusi. 3aKOH COXPAHEHUS MACCHI.
12. Peaknuu coeuHeHNsI H Pa3ji0KeHUs!
13. Oxcuapbl
14, Kuciotsl
15. OcHoBanus. JlabopaTopHas pa6ora «/lelicTBMEe KHCJI0T U OCHOBAHWH HA MHIAMKATOPbI»
16. Coan
17. YrieBoabl, ;kupbl U Oejku. JlabopaTopuas padora «PacnosHaBaHHe KPaxMaJiay.
18. IIpupoaublii ra3 U HepTh
19. KontposbHas padora no teme « XUMHYECKHE SIBJEHHUSD
T ema 5 Yenosek u npupona (15 u)
3EMJISI — IIJIAHETA COJIHEYHOUW CHUCTEMBI (4 u)

20. [ peBHsisi Hayka acTpoHomusi. KapTa 3Be31H0ro He6a. ASUMYT U BbICOTA CBETHL.
21. Couanue. Costneuynasi cucrema. CyrouHoe v roaimyHoe ABHKeHHe 3eMJIn.
22, JlyHa — ecrecTBeHHbIli CHYTHUK 3eMJIH.
23. Kocmuueckue uccienopanus.Kourpoabnas padora no teme «3emiiss — mJjiaHera

CosiHeYHOH cHCTeMBbD)

3EMJISI — MECTO OBUTAHMUSI YEJIOBEKA (4 u)

24, CTpoeHne 3eMHOIO mapa.
25. Atmocdepa . U3mepenne atmocepHoro nasieHusi. bapomerpsl.
26. BaaxkHocTb. ATMOC(hepHBbIe sIBJICHUS.
27, N3 ucropuu paseutusa apuanuu. KonrposbsHas padora mo reme «3eMiss — MecTO

OOUTAHUS YeT0BEKA).

YEJOBEK AOHNOJIHAET NPUPOAY (7 u)
28. Mexanu3mbl. JIaboparopHas padora «M3y4denue aeiicreus peryara» Jlaboparopuas
padora «3yvyeHue 1eiicTBUA MPOCTHIX MEXAHU3MOB)

29. Mexannyeckasi padora. Pemienne 3a1a4 Ha BBIYHCJICHHE MEXaHUYECKOM padoThI
30. JHeprusi. Ucrounuku 3Heprun. TensioBsle ABurareu JIBuraresi BHyTPpeHHEro

cropanms. JJIeKTPOCTAHIIMH.
31. ABTOMaTHKa B Hawel xku3Hu. Cpeacrsa cesizu. Hayka cerognsi. Martepuaisl 14

COBPEMEHHOW TeXHUKHU




32.

[Houmepsl U XxumMHYeckne BoJIOKHA. Kayuyk u pe3nna. JkoHOMHS pecypcoB.
Hcnoan3oBanye HOBLIX TEXHOJIOIHIA

33.

IToaroroBKa K rogoBoil KOHTPOJILHOI padoTe

34.

I'onoBasi KOHTpOJIBLHAs padoTa.
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