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ITosicHuTeIbHAA 3alIMCKA

«BBeneHue B ecrecTBeHHO-Hay4yHble npeamersl. Gusuka. XuMus» — UHTETPUPOBAHHBIN
Kypc Ul MJIQ[QUIMX IIOAPOCTKOB, B COJAEPKAHUU KOTOPOIO PacCMaTpUBAIOTCS IIyTH ITO3HAHUSA
YeJI0BEKOM IPUPOIBL.

M3y4eHne JaHHOTO Kypca B OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTUKCHUE CIIETYIOLINX
LEJICH:

— IPOINEEBTHKA OCHOB (PM3UKU U XUMUH;

— MIOJIyYEHUE yUaIllMMUCS IPEICTABICHUIM 0 METOAAX HAyYHOTO [T0O3HAHUS IPUPOJIBI;
(bopMHpOBaHUE 3JIEMEHTaPHBIX YMEHHH, CBI3aHHBIX C BBIIIOJHEHUEM Y4eOHOTro J1a00paTOpHOro
AKCIIEpUMEHTA (MCCIIeI0BAHMUS ),

— (dopMHpOBaHUE Y yHalUXCsl YCTOWYMBOIO MHTEpECa K MpeIMeTaM eCTECTBEH-
HO-Hay4YHOTO IHKJIA (B YaCTHOCTH, K (DU3UKE ¥ XUMUH).

BBenenue Gpu3nku U XMMUU Ha paHHEH cTaauu oOyueHus B 5—6 kiaccax TpedyeT usme-
HEHHS KakK (pOpMBI M3JI0KEHUs ydyeOHOro mMarepuaia, Tak ¥ METOAWKH ero mnpernoaaBanus. I1o-
3TOMYy 0c000€ BHMUMAaHHE B IOCOOMH YAEICHO (POHTAIBHBIM 3KCIEPUMEHTAIBHBIM 33JaHUSIM.
[Ipenmosnaraercs, 4To BaXKHOE MECTO B MPOIECCE pabOThI HAJ KYpCOM 3aiiMyT PUCYHKH pa3IMuHbIX
SIBJICHUH, ONBITOB U U3MEPHUTEIbHBIX NMPUOOPOB. BoJbIlIoe KOJNYECTBO Kaue€CTBEHHBIX BOIPOCOB,
UCTIOJIb30BaHUE MTPOBBIX CUTYAIMH B MPEMOAaBaHUM JTOJHDKHO CIIOCOOCTBOBATH CO3JAHUIO MHTE-
peca ydamuxcs K IpeAMeTy U CTPEMIIEHHUIO K €r0 IOHUMAHHUIO.

Copneprxanme Kypca UMeeT OCOOCHHOCTH, O0YCIIOBJIEHHBIC, BO-TIEPBHIX, 33Ja4aMH Pa3BU-
TUS,, OOy4eHHUs M BOCIUTAHUS YYaLIUXCS, 33JaHHBIMU COLMAJIBHBIMH TPEOOBAaHUSIMU K YPOBHIO
Pa3BUTHS UX JIMYHOCTHBIX M MO3HABATEIbHBIX KAUECTB; BO-BTOPBIX, IPEIMETHBIM COAEPKAHUEM
CHCTEMBI O0ILEro cpeaHero oOpa3oBaHUs; B-TPEThUX, ICUXOJIOIMYECKMMU BO3PACTHBIMHU OCO-
OEHHOCTSIMU 00y4JaeMBbIX.

Heamenvrocmuulii n00x00 K pa3paboTKe CoiepKaHus Kypca MO3BOJISET pelaTh B X0/1€ €ro
M3YYEHHUS Pl B3aMMOCBSI3aHHBIX 33]1a4: 00eCIeurnBaTh BOCIPUATHE, IOHUMAHUE U 3alIOMUHAHHUE
3HaHMM, CO3[aBaTh YCJIOBUS JUIsl BBICKa3bIBaHUS MOJAPOCTKOM CY)KJIEHUH HAay4yHOrO, HPABCTBEH-
HOT'0, 3CTETUYECKOr0 XapakTepa MO MOBOJY B3aUMOAEWCTBUS YEJOBEKAa U MPUPOJBL; YIENISAThH
BHUMaHHE CUTYaIUsAM, TJI€ yJalluics JOJDKEH pa3inyaTh YHUBEpCalbHbIe (BceoOre) U yTUIn-
TapHblE€ IIEHHOCTH; HUCIOJIb30BaTh BCE BO3MOKHOCTHM JUIsl CTAaHOBJIEHMS INPHUBBIUEK CJIEI0BATh
HaY4YHbIM M HPaBCTBEHHBIM IPUHIMIIAM U HOpMaM OOILEHUS U AEATeNbHOCTU. TeM caMbIM co-
3/1al0TCS YCIIOBHUS /11l MHTErpalliy HayYHBIX 3HAHUW O MPUPOJHBIX CUCTEMaxX U APyrux cgep co-
3HAHMS: XyJ0KECTBEHHOM, HPAaBCTBEHHOM, IPAKTHUECKOM.

[TonobHOE mocTpoeHune Kypca He TOJIBKO MO3BOJISIET pelliaTh 3a/1auM, CBA3aHHbIE ¢ 00yye-
HUEM M pa3BUTHEM IIKOJBHUKOB, HO M HeceT B ceOe OOJbIION BOCHUTATENBHBIM MOTEHIUA.
BocnutsiBaromas GyHKIMs Kypca 3aKkirodaeTcss B (OPMUPOBAHUU y MIIAJIIMX MOJAPOCTKOB I10O-
TPeOHOCTH MO3HAHUS OKPYKAIOIIEr0 MUPA U CBOMX CBA3EW C HUM: DKOJIOTHUECKH 00O0CHOBaHHBIX
NOTpeOHOCTEH, UHTEPECOB, HOPM U MPABUIL.

OcHOBHOE coJiepKaHuE Kypca BKIIIOUAaeT pa3eibl: «BBeneHne», B KOTOpOM 1aeTcs Ipe-
CTaBJICHHE O TOM, YTO U3y4aoT pusuka u xumus, «Temna. Bemectsa. x cBoiicTBay, «B3aumo-
neicTBue Teny, «PU3NUECKne U XUMUYECKUE SIBICHUD, «HelI0BEK U IPUPOAAY.

W3 Bcero koMmIuiekca COBPEMEHHBIX METO/O0B MO3HAHHS MPUPOJBI B Kypce ColepiKarcs
CBEJICHUS O HEKOTOPBIX U3 HUX: HAOIIONEHUSX, U3MEPEHUSAX, SKCIIEPUMEHTAX, MOJCTUPOBAaHUN —
U TIOKa3bIBAETCSA UX B3aMMOCBSA3b; JAIOTCSA CBEIACHUS O MpUOOpax M MHCTPyMEHTaX, KOTOphIE Ue-
JIOBEK HMCIOJB3YET B CBOEH MPAKTUYECKOU JEATEIBHOCTH.

BrimonHss npomneneBTHYECKy0 poiib, Kypc «BBeneHue B eCTeCTBEHHO-HAay4yHbIE Mpe.-
MeThl. Pu3nka. XUMHUA» COIEP/KUT CUCTEMHBIE, @ HE OTPBHIBOUHBIE 3HaHUA. bonbllioe BHUMaHKUE B
HEM YZACIAETCS NPEEMCTBEHHBIM CBS3AM MEXIY HAYaJIbHOM M OCHOBHOM WIKOJIOM, MHTETpalUH
3HaHUHN BOKPYT BEAYIIUX HJIEH, ONpPEIeNsIONMX CTPYKTYpy Kypca U CIOcOOCTBYOMUX (popMu-
POBAHMIO LIEJIOCTHOTO B3IUIA1a HA MAP B Kypce naroTes nepBble NPeACTaBICHNS O TAKMX IMOHATHUSAX,
KaK «Macca», «B3aUMOJCHCTBHUEY, «CHIIa», «3HEPTHS», «aTOM», «MOJIEKYJIa», «XUMUYECKUH dI1e-
MEHT.



[Tosrydaemble ydamMMHCs CBEACHMs O BEUIECTBAX M UX IMPEBPALICHUSAX MOTYT CIIYKHUTb
NepBOHAYAILHOW OCHOBOM JIsi MOCTENEHHOTO OCO3HAHMS MJIEU O TOM, YTO MaTepus U (GOpMbI ee
JIBIDKEHUS BCErJia B3aMMOCBS3aHBbl, YTO OOBEKTHI IPUPOABI 00Pa3yIOT 1EJIOCTHBIE CUCTEMBI, OT-
HOCHUTEJIBHO YCTOMYMBBIE, HO B TO K€ BpeMs AuHaMUuHble. HapymieHue 3To AMHAMUYECKON
YCTOMYHMBOCTU CUCTEM MOJKET IIPUBECTH K HEXKEJIATENbHBIM NOCIEeACTBUAM. OCO3HAaHUE 3TOU UIEU
Ba)XHO JUISI TOHU- MaHUS YKOJIOTHYECKUX POOIIEM.

WHTerpanus pa3ivyHbIX €CTECTBEHHO-HAY4HBIX OOJIacTel 3HaHUS OCHOBaHA Ha Ipe]-
CTaBJICHUH O €MHCTBE MPUPO/IBbI U OOIIEM JIJIsl BCEX €CTECTBEHHBIX HAYK METOJIE TIO3HAHMUS.

CopepxaHue JaHHOTO Kypca CTPOUTCS Ha OCHOBE JEATEIIBHOCTHOTO IoaXoAa. BoBneuenue
y4yaluxcst B pa3HO- 00pa3HyI0 Y4eOHYIO, MCCIIEIOBATENbCKYI0 M MPAKTUYECKYIO JIEATEIbHOCTD
ABJISICTCA YCJIOBHUEM NPHOOPETEHMs MPOYHBIX 3HAHUMU, IPeoOpa3oBaHUs UX B YOSKICHUS U yMe-
HUSl, CTAHOBJIEHUSI OTBETCTBEHHOCTH KaK YEPThI IMYHOCTH.

Kypc paccuntan Ha 68 yueOHbIX 4acoB (3aHATUS MO 1 ypoKy B HEIEINIO0 B TEUEHHE JBYX
neT): 5 knace -34 yueOHbIX yaca; 6- kinace - 34 yueOHbIX yaca.

INVIAHUPYEMBIE PE3YJIBTATbBI CBOEHUSA KYPCA.

JINYHOCTHBIMH Pe3y/IbTATAMM HU3Yy4eHUs Kypca «BBeneHue B €CTECTBEHHO-HAYYHbIE
npeameTsl. Pusnka. XuMush) SBISAIOTCS:

— pa3BUTHE NIO3HABATEIIbHBIX UHTEPECOB, UHTEIIEKTYalIbHBIX U TBOPYECKUX CIIO-
cOoOHOCTEN yyalmxcs;

— (bopMHpOBaHKHE MOTUBALIMK K U3YYEHUIO B JajibHeHIeM (GU3UKHU U XUMUH;

— BOCIIMTAHUE OTBETCTBEHHOI'0 OTHOLIEHHUSI K IIPUPOJIE, OCO3HAHNE HEOOXOAUMOCTH
3aIUTBI OKPYKAIOILEN CPEIBL;

— (hopMHpOBaHHE JTMYHOCTHOTO OTHOIICHHUS JAPYT K APYTY, K YUUTEIIO.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH U3YUYCHUS Kypca SIBJISIFOTCS:

— OCBOEHUE IPHUEMOB HCCIIEIOBATEIbCKON JAEATEeIbHOCTH (COCTaBJIECHME IIJIaHa,
UCIOJIb30BaHUE NMPHOOPOB, (OPMYIMPOBKA BHIBOJIOB U T. I1.);

— dbopMupoBaHre TPUEMOB pabOTHI ¢ UH(OpPMAIIUEH, MPEICTABICHHON B pa3jiny-
HOU (opme (Tabauibl, TpaduKH, pUCYHKH U T. 1.), HA pa3IMYHBIX HOCUTENAX (KHUTH, VIHTepHeT,
NepUOANYECKUE U3JIAaHUS U T. 11.);

— pa3BUTHE KOMMYHHMKAaTHUBHBIX YMEHHMI M OBJIAJIEHUE ONBITOM MEXKINYHOCTHON
KOMMYHHUKAIMH (BEJIEHHE JUCKYCCHUHU, padoTa B TPYIIax, BHICTYIUIEHHE C CO- OOIIEHUSIMH U T. 11.).

IIpenmMeTHbIMH pe3yabTaTaAMM H3y4deHUs Kypca «BBelneHHE B €CTECTBEHHO-HAYYHBIE
npeaMeTsl. Pusnka. XuMush) BISIOTCS:

— OCBOCHHME 0a30BBIX €CTECTBEHHO-HAYYHbIX 3HAHUN, HEOOXOMUMBIX JUI Jallb-
HEHIIero n3y4eHHs CHCTEMaTHUYEeCKUX KypCOB €CTECTBEHHBIX HaYK;

— (bopMHUpOBaHUE JIEMEHTAPHBIX UCCIIEI0BATEIbCKIX YMEHHIA;

— MIPUMEHEHNE NOMyYEeHHBIX 3HAaHUI U YMEHUH [Tl pelIeHUs TPaKTUYECKUX 3a/1au.

ObecneunTh JOCTHKEHHME TUTAHUPYEMBIX pE3yJIbTaTOB OCBOEHHS OCHOBHOH 00pa3oBa-
TEJIbHON

IpOTpaMMBbl, CO37aTh OCHOBY JUIS CAMOCTOSITEIIBHOTO YCIIEIIHOTO YCBOCHHUSI 00ydaromiu-
MHUCSI HOBBIX 3HAHHUM, YyMEHHH, BHIOB U CIOCOOOB JEATEIbHOCTH JOJKEH CHCTEM-
HO-/ICATEIbHOCTHBIN MO/X0/. B COOTBETCTBUM € 3TUM IMOJIXOAOM MMEHHO aKTHBHOCTH 00ydaro-
HIMXCS MPU3HAETCS OCHOBOM JOCTMIKEHMsI pa3BUBAIOIIMX Iiesiell oOpa3oBaHMs. OTH 3HAHUS HE
NepeaaTCss B TOTOBOM BHJE, a JOOBIBAIOTCS yYalllUMUCS B MPOLIECCE TTO3HABATEIBHOM JeATeNb-
HocTU. OJTHUM M3 MyTel MOBBIIIEHUS] MOTUBALMU M 3((HEKTUBHOCTH y4eOHOU AESITETbHOCTH B
OCHOBHOM ILIKOJI€ SIBJISICTCS BKJIIOUCHHE YUAILTUXCS B YueOHO- UCCIe008aMENbCKYI0 U NPOEKMHYIO
OdesimenbHOCMb, KOTOpas UMEET CIAEAYIOIIHEe 0COOCHHOCTH:

1] LIEJIM ¥ 3a/1a4d 3TUX BUJOB JESITEIBHOCTH YUYaIIUXCS ONPEAEISAIOTCS KaK MX JIMY-
HOCTHBIMU MOTHBAMH, TaK U COLMAIIBHBIMU. DTO 03HAYAET, YTO TaKas JesATeIbHOCTb JOKHA OBITh
HafpaBjieHa HE TOJBKO Ha IMOBBIIMIEHUE KOMIIETEHTHOCTH MOAPOCTKOB B MPEIMETHOH obiactu



OTIpeIeNIEHHBIX YU€OHBIX TUCIUIUINH, HE TOJIBKO Ha Pa3BUTHE UX CIIOCOOHOCTEN, HO U Ha CO3/1aHKe
IPOAYKTA, UMEIOUIET0 3HAUUMOCTb JUJIS IPYTHX;

2] yueOHO-UCCIIeIOBATENIbCKAs U MPOEKTHAs EATEIbHOCTh JTOJKHA OBITH OPraHHU30-
BaHa TaKUM 00pa3oM, 4TO- Obl yJalrecs CMOTJIA Peau30BaTh CBOM MOTPEOHOCTH B OOLIEHUH CO
3HAYUMBIMU, PEPEPEHTHBIMU TPYIIAMU OJHOKJIACCHUKOB, yuuTenedl u T. A. CTpos pazIuyHOro
pOJla OTHOILLIEHUS B XOJI€ LIEJICHANIPABIECHHON IIOMCKOBOM TBOPYECKOW U MPOAYKTUBHOMN JESTEIIb-
HOCTH, OAPOCTKH OBJIA/JIE€BAOT HOPMaMU B3aUMOOTHOUIEHUM C Pa3HbIMU JIFOJbMHU, YMEHUEM I1€-
pPEXOAUTH OT OJHOrO BHUJAA OOLIEHUS K JIPYroMy, MpUOOPETAIOT HABBIKM MHIMBMIYaJIbHOM ca-
MOCTOSITEJIbHON pabOThI U COTPYTHUYECTBA B KOJUIEKTHBE;

3] opranuzanus y4eOHO-MCCIeIOBaTeIbCKUX M TPOEKTHBIX pPabOT IIKOJIbHUKOB
oOecrieunBaeT COYETaHUE PA3IUYHBIX BHUJIOB IMO3HABATEIBHON EATEIbHOCTH. B 3THX BUAax nes-
TEJILHOCTU MOTYT OBITh BOCTPEOOBAHBI MPAKTUYECKU JIFOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEaH-
30BaHbI JIMYHbIEC TPUCTPACTUS K TOMY WJIM HHOMY BUIY J€ATEIbHOCTH

COILEPKAHUE KYPCA Bgenenue (2 4)

[Ipupona xuBas u HexuBas. SIBiaeHUs nNpupoasl. UenoBek — yacTh npuponbl. BiausiHue
YenoBeka Ha mpupoay. Heo0XoauMocTh M3ydeHHs: MPHUPOIBI M OSPEKHOTO OTHOIMICHHS K HEH.
OxpaHa npupo/ibl.

Owusnka 1 XUMUSI — HayKd o Tpupoze. Uro u3yqaer ¢pusuka. Tena u BemecTa. Uto u3y-
yaeT xumus. HaydHblil MeToa u3ydeHus pUpoIbl: HAOII0IEHUE, OIBIT, TEOPHSL.

3HaKOMCTBO C TPOCTEHIINM (PU3MUECKUM U XUMHUYECKUM OOOpyIOBaHHMEM: MPOOHPKA,
KoJ10a, JTabopaTOpHBINM CTaKaH, BOPOHKA, MUIETKA, IIMATENb, MJIACTMACCOBBIA U METaNTNYECKUI
LITaTUBBI, IepKaTelb Ui npodupok. HarpeBarenbHblil mprbop, ocodeHHocTH miiamenu. [lpasuna
HarpeBaHus BELIECTBA.

W3meputenbHble NpuOOpHL: JTUHEIHKA, U3MEPUTENbHAs JIEHTa, BEChl, TEPMOMETP, MEPHBII
WIMHAP (eIMHHUIIAa M3MEpPEeHMH, HmKana mpubopa, 1eHa JeNeHMs IIKajbl, IpeJes HW3MEpeHuH,
IIpaBHJIa IOJIB30BaHUA).

Tena. BemecrBa. Ux cBoiicTBa (13 4).

XapakTepuCTUKH Tell U BemlecTB (popma, o0beM, LBET, 3anax). OpraHudyeckue u Heopra-
HUYECKHUE BellecTBa. TBepaoe, KHUAKOe U ra3000pa3HOe COCTOSHUS BEIECTBA.

Macca tena. Maccel pa3IuyHBIX Teld B Mpupoje. DTanoH macchl. Becwl. Temmepatypa.
Tepmomerpsl. Jlennmocts BemecTBa. Mosekyinbl, aToMbl, HOHBL. [Ipeacrasienne o pazMepax ya-
cTHI] BellecTBa. /[BmxeHune yactull BeniecTBa. CBsI3b CKOPOCTH JBUKEHHS YaCTHIl C TEMIIepaTy-
poit. luddy3us B TBepAbIX Tenax, KUAKOCTAX M rasax. BzammojeiicTBue yacTull BellecTBa U
atomoB. [losiCHEHHE CTpOEHUs M CBOWCTB TBEPIBIX TEJ, KMJIKOCTEH M ra30B C MOJIEKYJIIPHON
ToukHd 3peHus. CTpoeHre aToMa U HOHa XMUMHUYECKHE 3JIEMEHTHI (KHCIOpO[, a30T, BOJIOPOI, XKe-
7Ie30, AMIOMUHUHN, Menb, pochop, cepa). 3Haku XuMHUUYECKHX deMeHTOoB. [leproandeckas cuctema
xumuyeckux snemenToB [1. M. MenneneeBa. BemiecTBa mpocThlie U CIIOKHBIE (KHCIOPO/I, a30T, BO-
J1a, YTJIEKUCIIBIN Ta3, TOBapeHHas COJIb).

Kucnopoa. ®orocuntes. ['openue B kucnopone. Bonopoa. Bozgyx — cmech razos. Pac-
TBOp U B3BeCh. Bona. Boma kak pactBoputens. Ounctka npupoaHoi Boabl. [11OTHOCTE BemecTsa.

B3aumopeiicrBue Tea (10 4).

N3menenune ckopoctu U (HOpPMBI TET MPU WX B3aUMOJeHCTBUH. [IeficTBUE U TPOTUBO/CH-
ctBue. Cuia Kak xapakTepucTuka BzaumonencTBus. unamomerp. Hpl0TOH — enuHuUIA CHIIBL.
['paBuTanmmonnoe B3aumoeiicteue. BcemupHoe Tsarorenne u Beenennas. Cumna TshkecTu. 3aBH-
CHUMOCTB CHJIBI TSDKECTH OT MacCBhl.

Hedopmanus. Paznuunbie Buapl nedpopmanuu. Cuna ynpyroctu, ee HarnpaBieHHe. 3aBU-
CHUMOCTbH CHJIBI YIIPYTOCTH OT Ae(opMarii.

[Tokoil U paBHOMEpHOE MPSIMOJMHEWHOE ABWKEeHHE Tena. J(uHamomerp. Cuia TpeHUS.
3aBUCUMOCTh CUJIBI TPEHUS OT CHJIBI TSDKECTH U KauecTBa 00paboTku moBepxHocTei. Posib TpeHus
B Ipupojie u TexHuke. CrocoObl yCUIeHHs U 0CIa0IeHUs TPEHHUSL.



DnekTpuueckoe B3aumMoaecTBue. OObSICHEHUE AJIEKTPHUUECKOTO B3aUMOJICHCTBHSI HA OC-
HOBE JIEKTPOHHON T€OpUHU. DJIeKTpu3auus Tea TpeHueM. llepenaua anekTpuyeckoro 3apsaa npu
CONPUKOCHOBEHUU. B3anmoielicTBre OJHOMMEHHO U Pa3HOMMEHHO 3apsyKEHHBIX TEJl.

MaruauTtHoe B3auMozencTBue. [10CTOSSHHBIE MArHUTHI, UX JEHCTBUE Ha HKEJIE3HBIC TEA.
[Tontocel MmarHuTOB. MaruuTHas crpesika. 3emiisi Kak MarHuT. OpUEeHTUPOBAHHUE IO KOMIIACY.
[IpumMeHeHne MOCTOSIHHBIX MarHUTOB.

JlaBnenue tena Ha onopy. 3aBUCHMOCTb AAaBJICHUS OT Iuiomaau onopsl. Ilackane — enqu-
HULA 1aBJICHUS

[lepenaua naBiaeHUs KUIKOCTSAMU U Tasamu. 3akoH Ilackans. [laBnenue Ha riryOune
xuaKocTH. CooOmaromuecs: CoCyabl, UX PUMEHEHHE.

[leficTBUE XKMIIKOCTEM Ha MOTPYKEHHOE B HUX TeNO. ApXuUMeIoBa cuja. 3aBUCUMOCTh
apXMMEI0BOM CHIIBI OT POJa KUIKOCTH U OT 00beMa MOTPYKEHHOW YacTH Teja. Y CIOBUS IIaBa-
HUSA TeJl.

duznyeckue u xumudeckue apjaenus (13 1)

MEXAHUWYECKUE SBJIEHUS ITonstie 00 OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBHXKE-
HUs. PasHOOOpa3HbIe BUABI MEXaHHMYECKOTO ABIKEHHS (IPSIMOJIMHEHHOE, KPHBOJIMHEHHOE, JIBH-
JKEHHE 10 OKPYKHOCTH, KojiebaTenbHoe). MexaHnueckoe IB)KEHUE B IPUPOJIE U TEXHHKE.

ITyTh u Bpems aBmxeHus. CKOpocTh IBHKEHHUsS. PaBHOMEpHOE, YCKOPEHHOE U 3aMeJICH-
HOE JIBUKEHUE.

3BYK KaK MUCTOYHHK MHPOpManuu o0 okpyxatomiem mupe. Mcrounuku 3Byka. Konebanue
— Heo0X0IMMoe yCIIOBHE BOSHUKHOBEHHS 3ByKa. OTpaskeHue 3ByKa. 9xo. ['onoc u ciyx, ropTanb
U yXO.

TEIUJIOBBIE ABJIEHU S M3Menenue oobeMa TBEpIbIX, KUAKUX U ra3000pa3HBIX Tel MPH
HarpeBaHUU U OXJIAXXJICHUH. Y YeT TEIIOBOIO PaCIIMPEHHUsI U UCIIOIb30BAHNUE €r0 B TEXHHUKE.

[1naBnenue u oTBepaeBanue. TassHUE CHEra, 3aMep3aHUe BOJIbI, BBIIIJIABKA UyT'YHA U CTaJIH,
HU3TOTOBJICHHUE JETaJICH OTINBKOM.

Hcnapenue xuakocteit. (OxnaxkaeHue xuakocrei npu ucnapenun.) Konnencamus. Termn-
joneperaya.

OJIEKTPOMAT'HUTHBIE ABJIEHUS Dnextpuuecknii TOK Kak HalpaBiICHHOE JBUKECHHE
ANEKTpUUECKUX 3apsaoB. Cuiia Toka. AMIiepMeTp. AMIep — eIUHUIIA CUJIbl TOKa. [locTosHHBIN 1
MEPEMEHHBIN TOK.

Hampsokenne. Boabtmerp. BonbT — enununa HanpsbkeHus Mcrounuku Toka: Garapeiika,
AKKyMYJIATOp, TEHEPATOp DIEKTPUUECKOro TOKa (0€3 pacCMOTpPEHUsS] WX yCTPOWCTBA). DIEKTPHU-
yeckue uenu. [locnenoBarenbHoe U napaienbHoe coenHenus. [eiictBusa Toka. TermioBoe neu-
cTBUE TOKa. Jlammbl

HaKaJMBaHUS. DJEKTpOHArpeBaTelbHble MpU- Oopbl. MarHutHoe NEHCTBUE TOKA. DJeK-
TPOMarHuThl U UX NpUMeHeHHue. J(elicTBre mMar- HUTa Ha TOK. DJIEKTPOJABUTaTENU. XUMUYECKOE
JNEUCTBHE TOKA.

CBETOBBIE SABJIEHUS Cger kak MCTOUYHUK MHPOpPMALUU YeJIoBeKa 00 OKpy’KaroIieM
mupe. Mcrounukn cBera: 3Be3abl, ColHIE, dJIeKTpuyeckue jamnsl U ap. lIpsmonnHeiiHnoe pac-
IpOCTpaHEeHue cBeTa, o0pa3oBa- HUe TeHed. OTpaxeHue cera. 3epkana. [IpemomieHue cpera.
JIuH3b1, UX TUIBI U U3MEHEHHE C UX MOMOIIbIO (POPMBI CBETOBOTO Mydka. OnTHueckue npudoph:
doToanmapar, MPOEKIIMOH- HBIN ammapar, MUKPOCKOI, TeJIecKol (Ha3HaueHue mpu- O0OpOB, HC-
M0JIb30BaHKE B HUX JIMH3 U 3epkai). ['1a3 u ouku. Paznoxxenue 6enoro csera B criektp. Panyra.

XUMMNYECKHUE ABJIEHUS Xumunueckue peaklimy, UX NPU3HAKU U YCIOBUS UX MPOTE-
kaHusg. CoxpaHeHHe MacChl BEIIECTBA MPU XUMHUECKUX pe- akiusax. Peakuuu coennuenus u
paszioxeHus. ['opeHue Kak peakius COeAUHEHHUS.

Oxkcuapl (YrIeKHCIbIN Ta3, HeraleHas W3BeCTh, KBapIl); HAXOXKIACHUE B MpUpoae, PU3H-
YEeCKHE U XMMHUECKHUE CBOMCTBA; IPUMEHEHHUE.

Kucnotsl, mpaBuia paboThl ¢ KucimoTamu, ux npuMenenne. OcuoBanus. CBoWCTBa 1I€JI0-
4eif, mpaBuiia pabOThl C HUMHU, UX (PU3MUECKHE U HEKOTOPhIE XUMUYECKHE CBOMCTBA; MPUMEHEHUE



Conu (moBapeHHasi COJIb, COJA, MEJ, Mpamop, M3BECTHSK, MEIHBIA KyIOpoc U Jp.).
Haubonee xapakTepHble IPUMEHEHUSI COJIEH.

HanOonee u3BecTHbIe OpraHUYecKHe BELIeCTBA — YIJIEBOABI (IVIIOKO3a, caxapo3a, Kpax-
MaJl), HEKOTOpBIE UX CBOMCTBA, MPUMEHEHHUE; OETIKU, UX POJIb B )KU3HU YEJIOBEKA, NCKYyCCTBEHHAS
IUILA; KUPBI, UX POJIb B )KU3HU UYEJIOBEKA, UCIOJIb30BAHNUE B TEXHUKE; IPUPOIHBIN ra3 u HeTh,
IPOAYKTHI HX TIEpepabOTKH.

YesnoBexk u npupoaa (16 4)

3EMJISI — IUTAHETA COJTHEYHOM CUCTEMBI

3Be3HOe He0O: co3Be3ausl, MIaHeThl. Pa3BuTne npeacraBineHnid yemoBeka o 3emiue. Cou-
HeyHas cuctema. ConHie.

JIBr>xeHue 3emMiu: BpalleHne BOKPYT COOCTBEHHON OCH, CMEHA JIHSA U HOYM Ha pa3IMyYHbIX
mupoTax, oopamenue 3emnn Bokpyr CoHIa, HAKIOH 36MHOM OCH K TNIOCKOCTH €€ OpOHTHI, CMEHA
BpeMeH roja. Jlyna — crnyrauk 3emin. @assl JIyHbl.

W3MeHeHne ropu30HTaIbHBIX KOOPANHAT HEOECHBIX TEJ B TEUEHUE CYTOK.

3HaKOMCTBO C MPOCTEHIIMMM acTPOHOMUYECKMMHU IMpHOOpamMH: acTpossiOus, TEIECKOI.
Hccnenoanus kocMuueckoro npocrpancrsa. K. 3. Luonkosckuid, C. I1. Kopones — ocHoBarenu
coBeTckoi kocMoHaBTUKHM. FO. A. I'arapyn — mnepBblii KOCMOHABT 3emuH. MckyccTBeHHbIE
cnyTHUKM 3emiu. OpOuranabHble KOcMUYeckue craHuuu. Kopabiyn MHOTOpa3oBOro MCIoJb30Ba-
Hus. [IporpaMMbl OCBOEHUS KOCMOCA: OT€UECTBEHHbIE, 3apyOeKHbIE, MEXTYHAPOTHBIE.

3EMJIAA — MECTO OBUTAHMA YEJIOBEKA

Jlutocdepa, MaHTHS, AAPO; YBEIUUYECHUE INIOTHOCTH M TeMIEpaTypbl 3eMIIU ¢ TITyOMHO.
N3yuenue 3eMHBIX HEP.

I'mapocdepa. Cynoxoacto. MccnenoBanre MOPCKUX IITyOHH.

AtMmocdepa. ATmocdepHoe naBineHue, bapomerp. BrnaxkHocTh Bo3ayxa, onpeesieHne oT-
HOCUTENIbHOW BIaKHOCTU. ATMOC(epHbIe SBIEHUSA, TPOM U MoaHHs. OcBoeHHe aTMOcdepsl ue-
JIOBEKOM.

YEJIOBEK AOIIOJIHAET ITPUPOJIY Mexanu3mel. Mexanuueckasi paboTa. DHeprusl.
CuHrernyeckue Marepraibl. MexaHu3Mbl — NOMOIIHHUKY yenoBeka. [IpocTeie MexaHU3MBI, Pbl-
Yar, HaKJIOHHasl JIOCKOCTh, MOABMXKHBIN U HEMOABMKHBIN OJOKH; NX Ha3HaueHHe. MexaHuyeckast
pabora, ycioBus ee coBepiieHus. J>koyib — eIMHUIA paOOThI.

Ouneprus. Mcrounuku sHeprun. Paznuunsie Buabl Tonnusa. ConHeuHas dHEprus, ee poJib
JUIst )KU3HU Ha 3emJie. TernsoBble ABUraTeNy, ABUTaTeI BHYTPEHHETO CrOpaHus; X IPUMEHEHHUE.
TemoBble, aTOMHBIE U THAPOIIEKTPOCTAHIIUH.

Coznlanue MarepualioB ¢ 3apaHee 3aJJaHHbIMU CBOMCTBaMM: TBEP/bIE, KapONpPOYHbIE, MO-
PO30CTOMKNE MaTepHallbl, ICKYCCTBEHHbIE KpucTauibl. [lommmepsl, cBOMCTBA M IPUMEHEHUE He-
KOTOPBIX U3 HUX. BookHa: npupoaHbIe U HCKYCCTBEHHBIE, UX CBOMCTBA U npuMeHeHue. Kayuyku
U pe3MHa, UX CBOWCTBA U MpUMEHEeHHe. 3arps3HeHue atMocepbl U Tuapocdepsl, UX BIUSHUE HA
3110poBbe JMoiel. KoHTponb 3a cocTositHuEM aTMOCc(eEpPbI U THAPOCPEPHI.

PannonanpHOE Mconab30BaHUE TOILUIMBA. Vcoabp30BaHNE S3HEPTUM PEK, BETpaA, IPUIUBOB,
teruta 3emid, sHeprun CosHIa.

CoBpeMeHHas Hayka M IPOM3BOJACTBO. Pa3BuTHE HayKu Kak crioco® MO3HAHUS OKpYXkKaro-
HIero MHupa. YTpaBjieHHE MIPOU3BOJICTBOM: POJIb aBTOMATHKH, 3JEKTpoHUKU. Komnbrorepusanus
npous3BojcTBa. PoOoThl. Llexu-aBTomarsl. CpescTBa CBsI3U U Nepefaya uHGopMarum: tenerpag,
TeneoH, paauocBs3b (paAMOCTaHIIMS, PAJAUOBOJIHBI, aHTEHHA, MPUEMHHUK, TPOMKOTOBOPUTEIH),
TEJIEBUJICHUE.

JlaGopaTopHblie padoThI U ONBITHI

3HaKOMCTBO C Ja0OpaTOpHBIM 000pyIOBaHHEM. 3HAKOMCTBO C M3MEpPUTEIbHBIMU MPHOO-
pamu. Omnpenienenue pa3MepoB Teda.

N3mepenue oobema xuakoct. M3mepenue oobema tBepaoro tena. CpaBHEHUE XapakTe-
PUCTUK Tell.

Habmionenne pa3nuyHbIX COCTOSHUM BemiecTBa. 3mepeHune macchl Teja Ha PHIYaXHBIX
Becax. I3mMepeHue TemMneparypsl BOJIbI U BO3/1yXa.



Hab6mronenue nenmumoctu Bemecta. Habnmronenue sienenus nuddys3un. Habmonenue
B3aMIMOJICHCTBYS YaCTHI] pa3IUYHbBIX BemecTB. Habmonenne ropenus. OOHapyXeHHE KHCIOpOo1a
B COCTaBe Bo3ayxa. [IpurotoBieHue pactBopa ¢ OnpeaeIeHHOW MacCOBOM J0JIei MOBapeHHOM
conu. OnpeneneHne paCTBOPUMOCTH BellecTB GUIbTpoBaHUEM. M3MepeHre TUIOTHOCTH BEIIECTRA.

Habmtoienne BOSHUKHOBEHHS CUITBI YIIPYTOCTH MPH AeopMaliii.

HaGmronenue pa3nuuHbix BUAOB JnedopManuu. VccnenoBanue 3aBUCUMOCTH CHIIBI YIIPY-
roctu ot AedopMaiuu.

N3mepenune cuiibl. MI3Mepenue cuibl TpeHust. 3ydueHue pa3nudHbiX BUIOB TPEHUS.
Habmoienue B3anMoieicTBUS HadJIEKTPU30BAHHBIX TEJI.

Habntonenue MarautHoro B3aumoaecteus. OnpeneneHue JaBieHUs Tela Ha ONopy.
Habmtoienue 3aBUCMMOCTH JJaBJICHUS KUAKOCTU OT TITyOUHBI norpyxenus. Habmonenue ypoBHs
XKHUJIKOCTH B COOOIIAIOIMUXCs cocyaax. Mi3amepeHnue BHITATKUBAIOIICH CHIIBL.

BoisicHeHue ycnoBus miaBanus Teil. Mi3mepeHnue nyTy 1 BpeMeHH JIBH>KeHMsI. Beruncnenue
CKOpOCTH JIBHKEeHHs Opycka. HabmoneHnne oTHocuTeIbHOCTH JIBH>KeHus. HaOmonenue ncroy-
HUKOB 3ByKa. HabmioieHue usmMeHeHus UIMHbI Tella Py HarpeBa- HUM U oxJaxaeHuu. Haomro-
JIeHUEe U3MEHEHUST 00beMa KUJIKOCTEH U Ta30B IPU HArPEBaHUM U OXJIaXAeHUU. OTIMBKA UTPY-
HIeyHoro conjgatuka. HarpeBanue crekinsHHoi TpyOku. Habmioienue 3a niaBieHeM CHera.

HabGmronenue ucmapenust 1 KOHJAEHCAIMK BOJIbI. PacTBOpeHHE COMii U BhIMapUBaHUE €€ U3
pactBopa. OT 4ero 3aBHCHUT CKOPOCTh UcHapeHus xuaxoctu? HabmroaeHne oxXmaKaeHus! KUIKO-
CTHU TIPU UCTIAPECHUH.

Habmtoienue TemnnonpoBoJHOCTH BOIBI, BO3/1yXa U MeTajuinueckoro crepxHs. [locneno-
BarenpHOE coenuuenue. [lapamiensHoe coequHeHne.

Habmtonenue temnoBoro aeiicteus Toka. HabmoqeHne MarHuTHOTo JeiCTBHS TOKA.
CoOopka mpocTeuIiero IeKTPOMarHuTa.

JleiicTBre MarHuTa Ha MPOBOAHMK C TOKOM. HaOmroieHne XMMHYECKOTO IeUCTBUS TOKA.
CBeT U TCHbD.

HzroroBnenne kamepbl-o0cKypsl. OTpaxkeHue cBeta 3epkanom. [lonydenne nzoopaxxeHus
MpeaMETa B TNIOCKOM 3epKajie.

Habmronenue 3a npenomienueM ceeta. Habmonenue nzo0paxkenuit B muH3e. Habmonenue
CIIEKTpa COJIHEUYHOTO CBETA.

Habmroenue ¢pusznyeckux U XMMHUYECKUX sIBIeHUN. J[elicTBUe KUCIOT U OCHOBaHUI Ha
WHIUKATOPHL. BEIsSICHEeHHE pacTBOpUMOCTH coJiel B Bojie. PacnosnaBanue kpaxmana. HaGmronenue
3Be3qHoro Heba. Habmronenue Jlynsl B Teneckon. Onpenenenue azumyta CoHIIA ¢ TOMOIIBIO
koMmraca M3roroBieHue acTpoiasiONu 1 ONpeesICHHE C €€ TTOMOIIbIO BHICOTHI 3BE3]I.

W3mepenue atmocdepHoro nasieHus 6apomerpom. U3rotoenenue rurpomerpa. zyduenue
JIEMCTBHS pbIyara.

W3ydeHue AeiicTBHsI MPOCTHIX MEXaHU3MOB. BrIuricieHne MexaHu4eckon padoTel. Bei-
palMBaHue KpUCTauia. 3HAKOMCTBO C KOJUICKIIUEH macTMacc. 3HAKOMCTBO € KOJIJIEKIIUEN BO-
JIOKOH.

W3meHenne CBOWMCTB MOJMATWIICHA MPU HarpeBaHWU. Pacmo3HaBaHWe MPUPOTHBIX U XH-
MHUYECKUX BOJOKOH.

COopka u ucrneITaHue TeaerpadgHoro anmapara

TEMATHUHYECKOE INTAHUPOBAHUE

5 kaacce (34 4, 1 9 B HenemIO)

OcHoBHOE coaepKaHue OcHoBHbBIC BU/bI Y4eOHOM AeATEJHLHOCTH y4a-

IHINXCH

Beenenue (2 u)




IIpupona xuBast u Hexusas. IlonsaTue o sBie-
HUSAX IPUPObl. UeloBEK — 4acTb IPUPOJBL, 3aBUCUT OT
Hee, peoOpasyer ee. HeoOXonuMocTh M3ydeHus mpu-
ponel. Pu3Kka U XUMHA — HAYKH O Ipupoze. Tena u
BemiecTBa. MHorooOpasue siBjieHui npuposl. Duzn-
YECKUE SIBJICHUS: MEXAHWYECKUE, TEIUIOBBIE, JJIEKTPO-
MarHUTHBIE, CBETOBbIC. XUMUUYECKHUE SIBIICHUS — IIpe-
BpaleHuss BeulecTB. [IpupoaHble, MCKYyCCTBEHHBIE U
CUHTETHUYECKHUE BeulecTBa. OINUCaHUE SBICHUNA IPU-
polpl B jMTEpaType M HUCKyccTBe. HayuHbIl Meron
M3Yy4EHUs IPUPOAbI: HAOIIOAEHHE, OIIBIT, TEOPUS.

JlaGopatopHoe oOopynosanue, mraTussl. [Ipa-
BUJIa TIOJb30BaHUS U IpaBuiia Oe30macHOCTH Poib u3-
MEPEHUI B HAy4YHBIX HCCIIEJOBAaHUAX U B IIPAKTUKE.
[Ipocreiilie M3MepUTENbHBIE NPUOOPBI M HUHCTPY-
MEHTBI: JIMHEHKA, U3MEPUTEIIbHAs JIEHTA, MEPHBIN 11H-
muHAp, Bechl. llkana npubopa: neHa nenenus, npeaesn
M3MEpPEHUIl. AJITOPUTM HaXOXICHUS LIEHbl JEJICHUs
LIKaJIbl U [IPEEIa N3MEPEHUM.

Jlabopamopuvie pabomol:

«Omnpenenenue pasmepoB Ttenay, «3mepenue
o0beMa KHMIKOCTHY», «l3MepeHne oObema TBEPAOro
Teay.

Tlucomennuviti onpoc «BeneHue»

PaGora c¢ wuHpopmanmeir (c WUTFOCTpaIUIMHU
Y4eOHMKA W JOTOJHHUTEIBHBIM WJUTIOCTPATHBHBIM MaTe-
praIoM, TaOJINIAMH).

OmnpeneneHue (U3HYECKUX SIBICHHW IO PEpo-
JTYKIUSM,

XMUMUYECKHX SIBJICHUH HAa OCHOBE JICMOHCTPALIUH.

Pabota ¢ TekcToM (BBIACTICHUE U3 TPEATIOKEHHOTO
YIUTEIIEM

TEKCTa Ha3BaHUU BELIECTB, (U3UUECKUX TeI, (PH-
BUYECKIX

SIBJICHUM ).

3HaKOMCTBO C JIaDOpaTOPHBIM O0OpPYIOBaHUEM,
M3MEPUTEIBHBIMUA IPUOOPaMHU.

HaxoxneHue IeHbl JENCeHUs HIKAIbl U Tpeena)
M3MEpEHUI PUOOPOB.

N300pakeHre IIKalbl TPUOOPOB C YKa3aHUEM]
[ICHBI ICTICHUS U MIpeJiesia M3MEPEHHIA.

BeinonHenue 1abopaTopHbIX paboT, IKCIEPUMEHH
TaJbHBIX 3a7aHuil. PaboTa B rpymnmax

Tesa. BemecrBa. Ux cBoiicTBa (13 u)




XapakTepuCTUKU Tel M BelecTB: (opma,
o0beM, 1BeT, 3anax. OpraHndyeckue U HeopraHuye-
cKue BemecTBa. TBeppaoe, ’KHUIKOE U Ta3000pazHOe
coctosiHus BelecTBa. Coxpanenue Gopmsl 1 00bemMa
TBEPJABIMU TeJaMH, COXpaHEHHE Oo0beMa M Heco-
xpaHeHue (OpMBI KHIKOCTSMH, HECOXPaHEHUE
dopmbl U oObema razamu. IlpusHaku QuMUECKUX
SIBIICHUI.

Macca. IlepBbie npeACTaBICHHS O Macce KakK O
KOJIMUECTBE BellecTBa. HeoOXoAMMOCTh H3MepeHus
Macchl. Mepbl M A3TalloH MaccChl. PbhIYakKHbIE BECHI,
MpaBuiia paboThl C HUMHU.

TemnepaTypa Kak BakHasl XapaKTEpPUCTUKA TeJ]
1 BEILECTB, PA3IMYHbIX BJIICHUNA pupoasl. 3mepeHnue
TeMneparypbl. TepMoMeTpsl, MpaBuiia paboThl C HUMHU.
Oco0eHHOCTH KOHCTPYKIIMH MEIUIITHCKOTO TEPMO-
MeETpa.

3HaueHWe 3HaHUM O CTpoeHuHu BeniecTBa. [le-
muMocTh BemiecTBa. CTpoeHue BELIEeCTBA: MOJIEKYJIbI,
aToMbl, MOHBL. [lpeacraBieHue o pazMepax 3THUX Ya-
ctutl. Crpoenne moneky. Juddysust B razax, ®uaKo-
CTSAX M TBEPAbIX Teyax. J[BH)KEHHE 4acTull U TeMIlepa-
Typa Tea. JlokasaTenbCTBa CYIIECTBOBAHUS MPUTSIKE-
HUS W OTTAJIKUBAaHUS MexXAy vactuuamu. CTtpoeHue
TBEPABIX TEJ, >KUJIKOCTEH, Ta30B Ha OCHOBE 3HAHUU O
CTPOCHHUH BEILECTBA.

9. Pezepdopn — cosnmarens miaHETapHONH MO-
nenu crpoeHus: aroma. CTpoeHue aroma. 3apsbl Ipo-
TOHOB U 3JIEKTPOHOB, UX B3aUMOJIEUCTBUE, 3aps] A1pa.
CtpoeHune aToMoB Bojopoja, reius, Jutus. OOpa3o-
BaHWE HOHOB. XHMMHMUYECKHUE D3JEMEHTHl KaK TpYyIMIIbI
AQTOMOB C OJMHAKOBBIM 3apsiioM sApa. 3HAKH XUMUYeE-
CKHX 251eMeHTOB. [leproanueckas cucreMa XuMHYECKIX
bnemenToB JI. . Menneneesa. Homepa xuMnueckux

CpaBHEHHE XapaKTEPUCTUK (HU3MUECKHUX
CTPOEHHMSI aTOMOB BOJOPOAA, TEIUs, JIUTHSL.

Habmtoienue: pa3nnyHbIX COCTOSTHUN BEIIECTBA;
3a U3MEPEHUEM MACChI T€JIa Ha PA3JIMYHbIX BEcax; Jie-
ITMMOCTH BEIIECTBA; siBIeHUH 1udy3un B IpUpoe,
TEeXHHKE, ObITY; B3aMMOICHCTBUS YaCTUIL Pa3IMUHbIX
BEILECTB; TOPEHMS; OIBITA 110 ITOJIYYEHUIO BOJOPOJA; 3a
[PUTOTOBJICHUEM UCTUHHOTO PacTBOpa (C OnpeaesIeHHOM
MacCOBOM J0JIel TOBapeHHOM coin) U B3Becu. M3mepe-
HUE: MACChI TEJIa HAa PhIYAKHBIX BECaX; TEMIIEPATYpPbl
BOJIbI U BO3/1yXa TepMoMeTpoM. OnpeiesieHue IEeHBI Jie-
MEHUs Kbl TepMOMETpa. AHAIIN3 MOJIETEH MOJIEKYT U
aToMOB. M3yueHue: cTpoeHust aToMa; 00pa3oB XUMHU-
YEeCKUX BEIIECTB; 00pa3I[0B HanOoJee YacTo BCTpeyaro-
[IUXCS POCTBIX M CIIOXKHBIX BEIIECTB; KUCIOPOAA U €T0
COCTMHCHUI; BOAOPO/Ia U ero coeauHeHuii. Mzoopaxke-
Hue cTpoeHus atoMa. Pabora ¢ [lepnonndeckoii cucre-
MoM xuMudeckux sneMeHToB /. 1. MenaeneeBa. 3anuch
(hopMyJ1 XMMHUYECKUX 3JIEMEHTOB. PacTBOpeHue pas-
ITUYHBIX BEUIECTB B BOJE U (PHIILTPOBAHUE PACTBOPOB.
Perenue 3a1ay Ha BEIYUCIIEHUE TTIOTHOCTH 10 U3BECT-
HbIM Macce 1 00beMy 000 Eh/V TIpeobpazoBanue
dopmynsl 0 00 EEV B m = oV u V=m/* ooo Pemenune
KaueCTBEHHBIX 33/1a4. BrinonHenue 1a00paTopHbIX pa-
00T, SKCIIEPUMEHTAIBHBIX U TECTOBBIX 3a7aHuii. PaboTa B
rpynmnax

TE,




AJIEMEHTOB. XUMHUYECKHUE JIIEMEHTBI B IPUPO/IE.
BemectBa nmpocThie U clioxkHbIe. DOPMYIIBI XUMUYECKUX
BCIIICCTB.

Mecto kucnopona B Ilepronnueckoit cucreme
XHMHYECKHX 3jieMeHToB /. 1. MenaeneeBa, ero 3Hak,
HoMep. Kucnopon. Coeaunenusi kucinopopa. [Ipocroe
BEILIECTBO KHUCJIOPOJI, €r0 CBOMCTBA M 3HAUYCHUE JJIs
bku3Hu Ha 3emuie. DorocunTtes. ['opeHue B Kuciaopoe.
Mecto Bomopona B mepuonuueckoil tabmumme [ U.
MenneneeBa, ero 3Hak, Homep. Bomopon B mpupose.
IIpocToe BelecTBO BOJOPOA: €r0 MO- Jy4EHUE, CBOM-
CTBa, pacIpoCTpaHEHHUE B MPHUPOE, MPUMEHEHHUE, 3HA-
uenue. CoeMHEHUsT BOJOPO/IA.

Bopa: crpoenue monekyinbl Bojibl. CBolicTBa
BOJIbI, €€ PACIPOCTPAHCHUE B IPUPOJE, 3HaUeHue. Mc-
M0JIb30BaHKE BOJIbI B HAPOJHOM X03s1icTBe. Bona kak
pactBopuTelb. GunbTpoBanue. OXpaHa BOAHBIX pe-
cypcoB. PacTBopsl B pupoje, TexHuke, ObITy. Pac-
TBOPUTENH U pacTBOPsieMOe BeecTBO. MIcTUHHBIE
PacTBOPHI M B3BECH. MaccoBas 0151 BEIIECTBA B pac-
TBOpe. [NIOTHOCTH Kak XapaKTepuCTUKA BEIIEeCTBA.
Vlabopamophuvie pabomut.

«CpaBHEHHE XapaKTepUCTHK Ten», «Habmone-
HUE pa3JIMYHBIX COCTOSIHMI BeliecTBay, «l3mepeHue
MacChI TeJla Ha PHIYaXKHBIX BECAX),

«3MepeHne TemmepaTypbl BOJbI U BO31yXay,
«Habmronenue nenuMocTH BeliecTBay, «HaOmronenue
spreHuit muddysuny», «HabmroaeHue B3anMoaecTBUS
YACTHI] PA3JTUIHBIX BEIIECTBY,

«Habmnronenue ropenus», «OnpeaeneHue pac-
TBOPUMOCTH BelllecTB puiIbTpoBaHUuEMY, «M3mepenHune
MUIOTHOCTH BellecTBa». Koumponvhvie pabomoi:

«XHMHYECKHE DIIEMEHTED, «I110THOCTH Bele-
CTBaY

B3aumopneiicTeue Tea (10 u)




W3meHeHne ckopoctu U GOpMBI Tena Mpu Aei
CTBUM Ha Hero JIpyrux tei. Cuila Kak XapaKTepUCTHKA
B3auMoiecTBUs. Cuibl pa3IMUHON MPUPOJIBI: CUJIA
TSYKECTH, CHJIA YIIPYTOCTH, JIEKTPUUECKasi © MarHUTHAas
CWJIbI, CHJIa TPEHMsI, CHUJIa J1aBJIEHUS. 3aBUCUMOCTh Pe-
3yJlbTaTa JEHUCTBUS CUIIBI OT €€ 3HAUCHM S, HAlIPaBJICHUS,
TOYKH NPUIIOKEHUsSI. PeakTHBHOE IBUKEHUE.

Bcemupnoe Tarorenue, ero nposisaeHus. Cuial
TSKECTH, €€ 3aBHUCHUMOCTh OT Macchl Tena. OTKpbITHE
3aKoHa BceMupHoro tsarorenus . Herotonom. Ennnu-
na cuibl. Paznuunbie Bunsl aedopmarun. [Ipossienue
nedopManuu B MpUpPOJE, B OBITY, YUET U HUCIIOJIH30BA-
HUE B TeXHHUKE. BOSHUKHOBEHME CHUJIBI YIPYTOCTH IpU
nedopmaruu Ten. HampaBnenue cuibl ynpyroctu. 3a-
BUCHUMOCTH CHJIBI YIIPYrOCTH OT nedopmannu. O0bscH
HEHNE BO3HUKHOBEHUS CUJIbI YIIPYTOCTH C TOUKHU 3PEHUS
MOJIEKYJIIDHOTO CTpOeHHs Bemectsa. IIposiBnenue
CWJIBI YIIPYTOCTH B MPUPOAE, B OBITY, YYET U HCIIOJIb-
30BaHuE €€ B TeXHUKE. [I0KOil 1 paBHOMEpPHOE NPAMO-
nuHelHoe ABMKeHue Tena. Jlunamomerp. Cuiia TpeHus:
ec MpOSIBJIEHUE B NPUPOJE, B OBITY, YCIOBHS €€ BO3-
HUKHOBEHUS; NPUYMHBI BO3ZHUKHOBEHUS TpeHus. Tpe-
HUE CKOJIb)KEHUS U TPEHUE KaueHUsl. 3aBUCUMOCTh CUJIbI
TpPEeHHsI OT CHJIbI TSDKECTU Tela M KadyecTBa 00paboTKH
MMOBEPXHOCTEH. YUET M UCIIOJIIb30BAHNE TPEHHUS B TEX-
HuKe. OOBsICHEHUE 3JEKTPUYECKOr0 B3aMMOACUCTBUS
Ha OCHOBE JJIEKTPOHHOH TEOpHM. DIEKTpHU3aLUs Tell
TpeHueM. Ilepenada snekTpuyeckoro 3apsna COIpH-
KOCHOBEHHEM.

W3yuenue: 3aBUCHUMOCTH pe3yjbTaTa JCUCTBUS
CHJIBI OT €€ 3HAUYCHUSI, HAIIPABJICHUS M TOYKH MPHUIIOKEHIS,
YCTPOHCTBA JUHAMOMETpPA; MPUYMH BO3HUKHOBEHUS CUJIb]
TPEHUST; Pa3IIUNYHBIX BHJIOB TPCHUSI.

HaGnroneHnue: OMBITOB C MCIOJIb30BAaHUEM TEJIEK-
KH, TUTACTHJIMHOBOTO IIApHKa, MPYXUHBI C TPY30M; B3au-
MOJICICTBHUS T, 3a MAZCHUEM PA3INYHbIX TEJI; Pa3IHYHBIX|
BUIOB JIe(hOpMaIiK; BOSHUKHOBEHHSI CHIIBI YIIPYTOCTH TIPH|
neopmanuy; 3a MOKa3aHUSIMH TUHAMOMETpa IMPH H3Me-
HEHHH KOJIMYECTBa IPY30B Ha Opycke TpuOOMeTpa; B3au-
MOJICHCTBHSI HA’JIEKTPU30BAHHBIX TEJ; MArHUTHOTO B3au-
MOJICHCTBHS; 3a W3MEPCHHUEM JaBJICHUS JKHJIKOCTH Ha|
pasHBIX TIyOWHAaX, 1O Pa3HBIM HANpaBJICHUSIM; 33 yCTa-
HOBJICHHEM YPOBHSI )KHJIKOCTH B COOOIIAIOIIMXCS COCY/IaX.

[TpuBeneHne MpUMEPOB: pa3IMIHBIX BUOB JIe-
dbopMmaruu B Ipupoje, B ObITY, B TEXHUKE; CIOCOO0B
YBEJIMYCHUS M YMEHBIICHHUS JABICHHS; COOOIIAIOIINXCS
COCYJIOB; MEpelavn AaBJICHHSI XKUIKOCTSIMHA U Ta3aMU B
TEXHUKE. BRIUHMCIeHNE CHITBI TSHKECTH 110 POPMYIIE TSy =
0,8 H/kr * m.

HccnenoBanue 3aBHCUMOCTH CHIIBI YIIPYTOCTH OT)
nepopmanuu. OmnpeneneHue YCIOBUM pPaBHOBECHS TEIL.
['paduueckoe m3obpaxenue cui. M3mepenne cuin. Cpas-
HEHHE TPEHUS CKOJBXKEHHS M TpeHUs: kadueHus. OObscHe-
HUE: IPUHIUTIA IEHCTBUS DIIEKTPOCKOIIA; 3aKOHA




BzaumopeicTBue OJHOMMEHHO U Pa3HOMMEHHO
3apspKEHHBIX Tell. [IpuHuMO IelcTBUS 3JIEKTPOCKOMa.
[TocTositnubie MarHuThl. CBONCTBAa MOCTOSHHBIX Mar-
HUTOB. [lomtoca MaruuToB. MarnuTHas cTpesnka. 3emiist
kak MarHuT. Kommac. [IpuMeHeHrne MOCTOSHHBIX Mar-
HUTOB.

Cwiia naBneHus u qaBieHue. Enunuia nasie-
HYyst. CIocOOBI YBETMYCHHS U YMCHBIIICHHS TaBJICHHUS.
3akon [lackans. [lepenaua naBiaeHust KUAKOCTIMU U
razaMu B TEXHHUKE.

Haynmune naBiieHUst BHYTpPHU KHAKOCTH, €T0O 3a-
BUCHUMOCTb OT TJIyOWHBI. PaBeHCTBO JaBiCHUN BHYTPH
PKUJKOCTH Ha OJHOW TIyOWHE 1O BCEM HAIPABICHUSM.
CooOmraronuecs cocyabl. 3aKOH COOOIIAIONIUXCS CO-
CyllOB, ero o0bsicHenue. [IpuMenenne cooOarIuxcs
COCY/IOB.

BrrrankuBaromas cuna. IlpuunHa BO3HUKHO-
BEHUS BHITAJIKUBAIOILIEH CUJIBI. Y CJIOBUSA IJIABAHUS TEJI.

Jlabopamopusie pabomul.

«Halnronenre BOSHUKHOBEHUS CHITBI YIIPYTOCTH]
npu nedopmarnmmy, «M3mepenne cuiby, «3mepenue
cuiabl  TpeHus», «HaOmromenune  B3aMMOJCHCTBUSA
Ha’JICKTPU30BAHHBIX Te», «HabmrogeHue MaruHuTHOTO
B3aUMOJICUCTBUSI», «OnpeneseHre AaBjeHUs Tejla Hal
orniopy», «l/3MmepeHue BBITANKUBaOMEH CHIIBI), «OT
YEero 3aBUCHUT BBITAIKUBAIONIAs (apXuMenoBa) cumia?y,
«BBIICHEHNE YCIIOBUS TUIABAHUS TE.

Konumponvnvie pabomoi:

«BzaumopeiictBre Ten. Pa3nudHbie BUIIBI CHIY,
«/laBnenne Ha riayOuHe. J[eficTBUE XKHIKOCTH Ha TIO-
CPY’KEHHOE B HEE TEJIO»

COOOLIAIOIMXCS COCYIOB; IPUYMH BO3HUKHOBEHUS
BBITAJIKABAIOICH CHIIBL.

BeiaBrokeHne runoTes 00 YCIOBUSAX TUIaBAaHHS TEI.
CocraBnenue TabIHII.

Beimonnenue 1abopaTopHbIX paboT, IKCIEPUMEHH
TaJIbHBIX 33aHUMH.

dopmynupoBaHue BHIBOJIOB.

Pemenne ka4ecTBEHHBIX U KOJIMYECTBEHHBIX 3a/1a4.
BricTymienne ¢ 1okiagamMu u coodmmenusmu. Oocyxe-
HIE COOOIIECHUH U JOKIA0B.

OueHka JesITeNnbHOCTH OJTHOKIACCHUKOB. PaboTa B

rpymmnax.

du3nveckue  XuMudeckue sipjaenus (9 1)

Mexanuueckue siBjaenus (3 1)

Mexannueckoe nBwxeHHe. Tpaektopus. Pasz-
NTUYHbIE BUbI IBUKEHUS. [IpruMepsbl pa3iuuHbIX BUJIOB
NMBIDKCHUSI B TIpUpoO/ie U TexHuKe. [IyTb u Bpemsi 1BH-
PKEHU S, U3MEPEHHUE MMYTU U BPEMEHHU.

CKopocTh paBHOMEPHOTO JBIKEHUS. EIUHUIIBI
CKOPOCTH. YCKOPEHHOE U 3aMEIJICHHOE JBH)XCHHUE.
[TpencraBienne 00 OTHOCUTEIILHOCTH JIBUKEHUSI.

3BYK KaK UCTOYHHK HH(OpMAIUU YeloBeKa 00
okpykaromem mupe. Mcrounuku 3Byka. Konebanus —
HE00X0/IMMOE yCJIOBHE BO3HMKHOBEHHUS 3Byka. CKo-
POCTB 3BYKa B pa3jIM4YHbIX cpenax. SIBieHne oTpaxeHus
3ByKa. Jx0. Mcronb30BaHue SIBJICHUSL OTPAKEHUS 3BYKA
B TEXHUKE.

Jlabopamophvie pabomoi:

«Bpluncienne CKOpoCTH IBUKEHUS OpyCcKay,
«Ha0nroieHre OTHOCUTEIBHOCTH JIBHIKEHUS,
«Hal0mronenne ncTouHuKoB 3ByKa». Koumponvnas pa-
boma «MexaHn4ecKoe TBHKEHUE)

HaGnronenue: 3a JBHXKEHHEM HIPYLIEYHOH Ma-
IIMHBI; UCTOYHUKOB 3BYKA; OIBITOB, MOJITBEPKIAFOLINX
pa3iMyue CKOPOCTHU 3ByKa B PA3HBIX Cpeax.

AHanmn3 JBUKEHUS, JIBWKCHHSI WIPYIIEYHOM Ma-
IIMHBI B pa3HbIX cUcTeMax oTcueTra. OnpeneneHue BUIOB
nBkeHNs. llpuBeneHue NpUMEPOB pa3IMYHBIX BUOB
[BUKEHHSI B IIPUPOJE U TEXHUKE.

N3mepenne myty 1 BpeMeHn aBrkeHus. Onpene-
NIEHUEe CKOPOCTH JIBUKECHHS YYEHHUKA I10 KIIACCy, CKOPOCTH
TIBIKEHHS CAMOJIBHIKYILIEHCS TEJIe)KKH. Pemenne 3aqad.

Beinonnenue 1abopaTopHbIX paboT, IKCIEPUMEHH
TAJILHBIX 3aJaHUil.

PaboTa ¢ TeKCTOM U WILTIOCTpalMSIMU ydeOHUKA.
Pabota B rpynmax




TenJioBble siBJIeHUA (4 )

TemoBoe pacuiupenue Tei. Y4ET u UCHOIb30-
BaHUE TEIJIOBOIO paclIMpeHus B TexHuke. [ naBnenue n
oTBepaeBaHue. OObsICHEHHE STUX MTPOLIECCOB C TOUKHU
3peHus cTpoeHus BelecTsa. IIponeccs! ucnapenus u
KOHJCHCALIUU, X 00BSICHEHUE C TOUKH 3PEHUs CTpoe-
Hus BellecTBa. Mcnapenue u KoHIeHcalus B IPUPOJE.
3aBHCHUMOCTH CKOPOCTH UCIIAPEHUS )KUAKOCTU OT PoJa
PKUJIKOCTH, TEMIIEPATypPHl, IIOLIAAd CBOOOHOH 1O~
BepXHOCTH. OXJIaXAeHHUE KUAKOCTEH MpU UCTIAPEHUU.
[Ipouecc Temonepeaaun, IpUMepsl IPOSBIECHUS TEll-
foriepeiady B MPUPOJIE, yueTa U UCIOIb30BaHUS B
TexHuKe (0e3 yKa3aHus BUAOB TEIIONEPEIaun ).

Jlabopamopuwsie pabomur.

«Habmronenre n3amMeHeHuss 00beMa KUAKOCTEN U
ra3oB [PU HATPEBAHUU U OXJIAXKACHUN) (OMHUCAHUE TAaHO
B METOAMYECKOM mocobun), «Habmronenne nsMeHeHus
TUTMHBI TEJla IPU HarpeBaHUU OXJaxaeHUN», «OTINBKA)
MIPYLIEYHOIO coJiiaTtukay, «HarpeBanue CTexkIssHHON
TpyOKn», «Habmonenue 3a miaBieHueM cHera», «Ot
YEro 3aBUCUT CKOPOCTb UCHAPEHUS KUAKOCTU?»

HaGnronenue: TEmIOBOro pacuIMpeHus pa3InuHbIX|
TeJI; TasHUs JIbJ1a; 3aMEep3aHusl BOJIbL; IIPOLIECCOB HCIIape-
HUS 1 KOH/ICHCAIIMH; PACTBOPEHUS COJIU U BBITIAPUBAHMUS €€
13 pacTBOPA; pa3HbIX BUJOB TeIUIoNepeiayn. BoaBrkenue
rUIOTe3 OOBSICHEHUS C TOUKU 3PEHUS] CTPOCHHUS BEIECTBA
SIBJICHUM IJIABJICHUS] U OTBEPJI€BAHMS; UCIIAPEHUS U KOH-
nercanuu. OnpeneneHue HakTopoB, OT KOTOPBIX 3aBUCHUT
CKOPOCTb UCIAPEHUS KHUKOCTH.

Pemienne Ka4eCTBEHHBIX,
rpaduuecKux 3a1ad.

Beimonnenue 1abopaTopHbIX paboT, IKCIEPUMEHH
TaJIbHBIX 3a/1aHUi.

KOJIMYCCTBCHHBIX U

Ha6JIIOIleHI/Ie OXJTAXKIACHUSA JKUAKOCTH ITPHU UCITAPCHUN), ((Ha6JIIOIleHI/IC TCILJIOMIPOBOAHOCTH BOJbI, BO3-

JyXa U METaJNTHYECKOTO CTEepXKH». Konmponvras pad.
To0osas konmpoawras paboma

oma «TennoBwie IBJICHUS.

BricTyrienne ¢ JokIagamMu, COOOIMIEHUSIMU U TPE3EHTAUSIMH.
OOcyxeHue BrICTYIUICHHH ydammxcs. OleHKa AesTeTbHOCTH OJJHOKIACCHUKOB. PaboTa B rpymmax



INOYPOYHOE IIVTAHUPOBAHUE YYEBHOI'O MATEPHAUJIA 110 KYPCY «BBEJIEHUE B
ECTECTBEHHO-HAYYHBIE ITPEIMETbBI. ®U3UKA. XUMMUA» 5 KJTACC.

Ne ni/m \ Tema ypoka

Tema 1. BBenenue. 2 yaca

1. Tena u Bemecta. Uto n3yuaer ¢puzuka. Uto uydaeT Xumus.

2. W3mepuTtenbHble mpubopsl. M3mepenus.

Tema 2. Tena. BemecrBa. Ux cBoiicTBa. 13 yacos.

3. XapakTepuCcTUKU Tel U BemecTB. COCTOSHUS BEIIECTBA.

4 Macca. M3mepenue Macchl.

o. Temneparypa. [lucemennas pabora no teme «Tena. BemecrBa. MIx cBoiicTBay.

6 Crpoenne BemecTBa. [IBikeHUe yacTuIl BemecTBa. BzanmoeiictBue qacTuiy
BEIIECTBRA.

7 Ctpoenue atoma. ATOMBI M HOHBI.

8. Xumuaeckue deMeHTsl. [lepruonnueckas tadauna /1. 1. Menneneena.

9. BerniecTBa nmpocThie M CIOXKHBIE.

10. Kucnopos.

11. Bonopon.

12. Bona. PacTtBop 1 B3BECH.

13. [TnotHoCTh. Permenne 3a1au Ha CBSA3b MEXKIY MAccoil, 00bEMOM U TIIOTHOCTHIO

14. Pemenue 3aau Ha CBsA3b MEXIY Maccoi, 00bEMOM U TUIOTHOCTHIO Uiy JIabo-
patopHas pabota «/3MepeHune mIOTHOCTH BEIIECTBAY.

15. KonTponbhast pabota no teme «Xumuueckue aneMeHTb». «I1noTHocTs Bemle-
CTBaY.

Tema 3. Bzaumopeiicrue TeJj. 10 yacos.

16. Cuna. BcemupHOe TArOTEHUE.

17. Hedbopmarus — n3menenue Gopmel u pazmepa tena. Cuia ynpyrocTH.

18. W3mepenue cunsl. Tpenue.

19. DJEKTPUYECKUE CUIIBI.

20. MarnuTtHoe B3auMOJICHCTBHE.

21. KonTponbHas pabota no Teme «B3zaumopeiicteue ten.Pa3nuynbie BUIBI CHII.

22. JlaBnenue. 3a1aun Ha BBIYHUCIICHUE JABJICHUSI.

23. JlaBieHue B KHUAKOCTAX U ra3ax. /laBneHue Ha riyOuHe.

24. Coobmaronmecs: cocysl. JledcTBHE KHUJIKOCTH Ha MOTPYKEHHOE B HEE TEJIO.

25. KonTponbHas pabota mo Teme «JlaBnenue Ha riryoune. JleiicTBUe ®KUAKOCTH Ha
MOTPYXEHHOE B HEE TEJIO».

du3znyeckue u xumudeckue apjaenus. 9 yacos. MEXAHUYECKUE SABJIEHUS. 3 yaca.

26. Mexannueckoe nBuxkenue. [1yts u Bpems. CKOpocTs.

27. Pemenue 3amau.

28. 3Byk. PacnipocTpaneHnue 3Byka.

TEIIJIOBBIE SIBJIEHUSL. 6 yacos.

29. TemoBoe pacmimperne. Y4eT U UCTIOIb30BaHUE TETJIOBOTO PACIIUPEHHUS.

30. [TnaByienue u oTBepaeBanue. VicnapeHue U KOHJISHCAITHS.

31. Tennonepenaya.

32. KonrtponbHas padora no reme «TenoBbie SBICHH

33. IToBTopenue. [ToaroroBka K T0J0BOM KOHTPOJIHHOU padoTe.

34. ["o10Basi KOHTpOJIbHAS paboTa




TEMATHYECKOE INIAHUPOBAHHUE
6 kiacc (34 4, 14 B Henem0)

OcHoBHoOe cogepkaHue

OcHoBHBIE BU/IbI Y4eOHOMH J1eSITeJIbHOCTH
yyammxcst

Dusznyeckne 1 XUMHYeCKUe siBjeHus (19 u)

DJIeKTPOMarHuTHbIE siBjieHHs (5 9)

DNEKTPUYECKHA TOK KaK HampaBICHHOE JBHXKE-
HUC 3apsHDKCHHBIX YacTull. HampsbkeHue Kak yCIoBUE
BO3HUKHOBEHUS JJICKTPUUYECKOTO TOKA. VICTOUYHUKH TOA

cuibl Toka. Hampsbkenue, eauHuIla HanpspKeHHs. AM-
nepMeTp U BOJbTMETp. [IpOBOAHMKHM M JUANEKTPUKHU:
ompeiesIieHue, MPUMEPhl U MPUMEHEHHUE. DIICKTPUUECKUE
nerny. COCTaBHbIE YacTH SJEKTPUYECKHUX Lenell U X
yCJIOBHBIE 0003HaueHus1 Ha cxeme. [locienoBarenbHoe U
MapajuieIbHOE COECIUHEHHUsI MPOBOAHUKOB, UX OTIUYMS,
MCIIOJIb30BAHHUE B PA3JIMYHBIX LIETISX.

[HeiicTBus smekTpuyeckoro Toka. TemioBoe aeu-
CTBUE TOKAa, €ro NpUMEHEHUE B OBITOBBIX MNpHOOpax.
MarnutHOe JEHUCTBUE TOKA. OJIEKTPOMATHUTBI U UX|
rpuMeHeHue. [[elicTBue MaruuTa Ha JIEKTPUYECKUN TOK.
[IprMeHeHrne 3TOro AErCTBUS B YCTPOWCTBE HU3- MEPHU-
TEIBHBIX TPUOOPOB, DSIEKTPOIABUTATENS. XUMHYCCKOE
NMEeHCTBUE TOKAa M €ro MpuUMEHeHHe. Jlabopamophubie pa-
Oomul.

«ITocnenoBarenpHOEe  coenuHeHuey», «llapai-
lenpHoe coenuHenney, «HaOmronenne TenaoBOro Aew-
CTBUSI TOKa», «HalOmtoeHne MarHuTHOTO JIEHCTBUS TOA
Kay», «/lelicTBMe MarHuTa Ha MPO- BOJHHUK C TOKOMY,
«HaOmroneHnne XuUMUYECKOro JeHCTBUS Toka». Ko
mponvHas paboma «INEKTPUUECKHUI TOK»

CTOAHHOI'O W IECPEMCHHOI'0 TOKaA. Cuna TOKa, €AUMHHIOaAMETpa U BOJIBTMETPA.

HaGmronenue: OmNBITOB, MOATBEPIKIAIONTNX]
YCJIIOBHSI BO3HMKHOBEHHS D3JIEKTPUUYECKOIO TOKa;
TEIJI0OBOr0, MAarHUTHOIO M XHMHYECKOI'0 JEHCTBHSA
Toka. OmnpejeneHne 1eHbl JEICHUS IIKaIbl aMIiep-

Bxirouenue B QJICKTPHUYCCKYIO LCIb BOJIbTA
MeTpa ¥ aMIlepMeTpa Uik U3MEPEHUs HAIPSHKCHUS U]
CHIIBI TOKa. Pacro3HaBaHHMe TOCIIEIOBATEIHLHOTO U]
MapajuieIbHOTO COSTMHECHHUS TIPOBOTHUKOB.

COopka: mpoCTEeHIINX FNEKTPUIECKUX LIETICH;
[ernell ¢ TOCIe0BaTeIbHBIM COCIMHEHUEM TIPO-
BOJHHUKOB, HeHeﬁ C HnapalyiCJIbHbIM COCOAMHCHUCM
MIPOBOTHUKOB; MPOCTEHIIIETO AIEKTPOMATHUTA.

Brinonaenue nabopatopHbix paboT, JKCIie-
PYMEHTAJIbHBIX 3a/IaHUA.
Pemenue 3a1a4 Ha COCTAaBICHHE CXEM DJIEK-
TPUUYECKUX IICTICH.
Pabora B rpynmax

CaeroBble siBjieHus (5 1)

CBer Kak UCTOYHHMK HMH(OpMalUU yeroBeka 00
OKpyXkaromeM Mupe. VICTOUHUKH CBeTa: ropsyue U XO-
nmonueie. [IpsMonuHeitHoe pacripocTpanenue cBeta. 00
pa3oBaHue TeHU. [Ipoxok1eHNe cBeTa CKBO3b OTBEPCTHE.
OOBbsSICHEHHE COJHEYHBIX W JIYHHBIX 3aTMEHHH. 3ep-
KaJIbHOE U paccesiHHOe oTpaxkeHus. IIposBneHue 3akoHa)
OTPa)KE€HUs B JIEUCTBUM 3€pKall. 3epKajia IIJIOCKUE, BbI-
NyKJIble YW BOrHyThle. (CBOMCTBO 3€pKajl H3MEHSTH)
HaIpaBJIEHUE CBETOBOTrO IMyuka. Vcnonbs3oBaHue 3epkai.
Xapaktep H300pakeHHs B IUIOCKOM 3epkaie. IIpenom-
neHre cBera. MI3MeHeHHre HanpaBjieHHs] CBETOBOIO Jy4a)
[IpYU MEPEXO0Je U3 OAHOM Cpelbl B APYryro. THIBI JIMH3:
coOuparomue u pacceuBaromue. PoKyc JTUH3BL. Y BeNU-
yeHHe JMH3bl. Ha3zHaueHWe M MCIONb30BaHHE ONTHYEH
ckux npubopoB. Ctpoenne riaza. Mzobpakenue, moiry-
yaeMoe Ha ceTdaTke. bian3opykocTh M AalbHO30PKOCTH;
MCIIOJIb30BaHUE OYKOB

HaGnroneHnue: pa3nuyHbIX MCTOUYHUKOB CBE-
Ta; OTPA’KEHUS CBETA 3€PKaJIOM; IPEIOMIICHUS CBETA;
M300pakeHN B JIMH3€E; Pa3JIOKEHUs! OEJIOro CBETa C
MOMOIIBIO TPHU3MBI; CIIEKTpa COJHEYHOTO CBETa.
OOBsiCHEHHE: TPUYMH COJHEYHBIX M JIYHHBIX 3a-
TMEHHI C MOMOIIBI0 MPHOOpa COTHEYHOTO W JIyH-
HOTO 3aTMEHHs; BOSHUKHOBEHHS MHHMOIO H300pa-
PKEHHsI B ITUIOCKOM 3epKajie (C MOMOIIbI0 MOCTPOe-
HUs); LIBETA TEJl.

N3ydyeHue 3akoHa OTpPakKEHUsI C TOMOIIBIO
3epkail. [lonmydyenue n300pakeHUi B IIIOCKOM 3ep-
Kajne, B uH3e. Pabota ¢ onTrueckuMu npudopamu,
TEKCTOM M WJUTIOCTpAalUsAMHU Y4eOHHMKa, TabIuIaMu
OOcyXeHne BO3MOXXHOCTH KOPPEKIIMH 3PEHUS C
MOMOIIIBIO OYKOB.

Pemenne 3aja4u: KauecTBEHHBIX, Ha MOCTPO-
eHME X071 JIyya.

BrimonHeHne 1abopaTopHbIX padoT,




JUTSL KOPPEKIUH 3PEHUSI.
Paznoxxenne 6eoro cBeTa ¢ MOMOIIBIO MTPU3MBI.
CriekTp, MOpPSIOK CleoBaHMs LIBETOB B HeM. Panyra.
OO0BsicHeHHE 1IBETA TEJ.

Jlabopamopuwvie pabomur.

«CBet u TeHbY, «M3roToBICHHE KaMephl 0OCKY-
pel», «OtTpaxeHue cBeTa 3epkaiom», «llomyuenue
M300paXeHUS TIPeIMETa B IJIOCKOM 3epKajiey (OMrucaHue]
TaHO B METOJIMYECKOM MTOCOOUH),

«HabnroieHne 3a mpeioMIICHUEM CBETAY,
«Habmronenne n3obpaxenuii B muH3e» Kowmpoavhas
paboma «CBETOBBIC SIBJICHHS

AKCIIEpUMEHTAJIbHBIX 3a7aHuil. PaboTta B
rpymmax

Xumuuyeckue siBjaenus (9 1)

XUMHYECKUE PEaKIMU KaK MPOIECChl 00pa3oBa-
HUs OJHUX BEIIECTB U3 Apyrux. [Ipu3Hakum XxumMuueckux
SBJICHUM U yCJIOBMSI UX IpoTekaHus. OObsCHEHUE Mpo-
TEKaHUsl XUMHYECKUX PEaKLHil ¢ MOJEKYJIAPHON TOUKH|
3peHus. Pacnaj BeniecTs U MOJIEKYJI HAa aTOMbI UJIU HOHBI,
oOpa3oBaHMe U3 HHUX HOBBIX BemlecTB. CoxpaHeHHE
Macchl BELIECTB B XUMUYECKUX PEAKIUAX.

Peaknuu coenunenuss u pasznoxenus. ['opeHue
KaK peakliys COeIMHEHUSI.

Oxkcunpl. [Ipumepsl Hambosiee pacmnpocTpaHeH-
HBIX OKCHJIOB, UX paclpoOCTpaHEHHE B MPHUPOJE U HCH
110JIb30BAHNE.

Kucnotel. [Ipumepsl Haubosiee pacnpocTpaHEH-
HBIX KUCJOT. Mcronb3oBaHue KUCIOT B IIPOU3BOJCTBE U
obiTy. IlpaBuna oOpamenuss ¢ HuMu. Pacno3HaBaHue
kucinoT. O6mue cBeneHus o0 ocHoBaHusAx. Lllenoun.
M3BecTkoBas BoAa, rameHas u3BecTb. [IpuMenenue oc-
HOBAaHUH B MPOU3BOJCTBE, ObITY. [IpaBuiia oOpalieHus ¢
OCHOBaHMSIMH. Pacmno3HaBaHue oOcCHOBaHWM. Peaknus
HEUTpalIU3alUu.

Conu. [Ipumepsl coselt, pacipoCTpaHEHUE UX B
npupone. CBOMCTBA U IPUMEHEHHE psifa co- JIei. Yrie-
BOJIbI, )KUPBI U O€JIKM KaK BayKHEHIINE MUTaTeNIbHbIE
BELIECTBA JUIsl OpPraHU3Ma YeJI0BEKA.

[TpoucxoxaeHne NpupogHOro ra3a, HeTH, yIJis.
Haubosiee BakHbIE MECTOPOXXKICHHMS He(TH U Taza B
Poccun, nx 3HaueHHWE KaK MCTOYHUKOB JJISi TOTYYCHHUS
pa3IMYHBIX BUAOB TOIUIMBA M KaK Ba)KHEHIIETO ChIPbs]
JUIsT XMMUYECKOW MPOMBINIIEHHOCTH. JlabopamopHvie
pabomul.

«Habmonenne GU3NYIECKUX U XUMHUYECKUX SIB-
NEHU», «/leficTBHE KUCIOT U OCHOBAHUM HA MHIUKAa-
TOpBI», «BBISICHEHHWE PAacTBOPUMOCTH COJIEH B BOJEN
(omucaHue JaHO B MeToauYeckoM mocobun), «Pacmo-
3HaBaHHUE KpaxMmana». Kowmponvnas paboma «XuMu-
YECKUE SBJICHUS

HaGmonenue: pa3nuuHbix (U3HYECKUX U]
XUMUYECKUX SBJIICHUM; XUMHUYECKUX peakiuil. O0b-
SICHEHHWE TMPOTEKAHUS  XUMHUYECKUX  PEaKIIH.
Habito/ieHue OnbITOB: C BecaMH; 10 Pa3JI0KEHUIO
XUMHUECKUX DJIEMEHTOB; C KUCIOTaMU; C IEJIOYaAMH.
[IpuBeneHre MPUMEPOB: PACIPOCTPAHCHUS B TIPH-
[pOJie OKCHJIOB; UCIIOJIB30BAaHUS B MPOU3BOJCTBE U B
OBITY OKCHJIOB, KHCJIOT, OCHOBaHMiA. Pabora ¢ 00-
pa3lamMu: TOPHBIX MOPOA, HeTH U HEPTEPOTYKTOB,
MPOJYKTOBBIX YHakoBOK. PabGora ¢ ¢usndeckoi
kapToii Poccuu (HaxoxaeHue HauOoliee BaXKHBIX
MecTopoxaeHu HepTn u rasa). Pemenue kade-
CTBEHHBIX 3aj7auy. BmICTymiieHHe C COOOIICHHSIMH.
OOcyxnenue BbICTyIUICHUHN ydamuxcsi. OleHka fe-
ATEIbHOCTH OJHOKJIACCHUKOB. BhINOIHEHHE TecToA
BBIX 3a/laHuil BeimonmHeHue mabopaTOpHBIX paboT,
SKCIIEPUMEHTAJIbHBIX 3aJJaHUN.

Pabora B rpynmax

YenoBek u npupoaa (15 )




3emist — nuianera CoJiHeUHO# cucTteMbl (4 1).

3ajaun acTpOHOMHUHU. 3BE3/IHOE HEOO, CO3BE3AUS.
JlpeBHME aCTPOHOMUYECKHE HMHCTPYMEHTBI U COBpE-
MEHHBIC METOJIbI ACTPOHOMUYECKUX HCCIICIOBAHUM.
Kapra 3Be31H0r0 HeOa. HaxoxaeHue Ha KapTe CO3BE3IUM
1 Hanbosiee SIPKUX 3Be3M. A3UMYT U BBICOTA CBETHJ, UX|
OIpeziesIeHUE C MOMOIIBIO aCTPOIISIONH.

Comnnre. [1epBpie IpeaCTaBICHUS O €TO0 COCTABE U
remneparype. l3MeHeHuss COJHEYHOH AaKTHUBHOCTH.
Connue u xu3Hb Ha 3emie. Conneunas cucrema. Ctpo-
eHre COJTHEYHON CHCTEMBI.

JBm>xeHue 3emiin: BpaleHue BOKPYT CBOEH OCH U

Pabota ¢ undopmarnueii (co cnalimamu, Tad-
IMIIaMU, KapTOM 3BE3AHOTO Heba (HaXOXKIACHUE CO-
3BE3/IMA M HamOoJiee SIPKUX 3Be31), C INIOOYyCOM H
kapToi JlyHsl), Mozenbto JIyHbl HA MAarHUTHOM J1OC-
ke. HaOmonenue: 3Be3gHoro Heba; JIyHbl B Tele-
ckon. M3roroieHue acTpoisiOMu U ONpeesieHue ¢
€€ MMOMOIIBIO0 BBICOTHI U a3uMyTa 3Be37bl. OObsCHE-
Hue ponu ConHua ans x&u3HU Ha 3emie. Ompene-
leHre MPUYMH CMEHbI BpEMEH roja, AHS U HOYH.
3apucoBka (a3 Jlynsl. Penienne kayecTBEHHBIX 3a-
mau.

BeicTymnienne ¢ cooOUIeHUSAMU U TPe3eHTa-
[USIMU.

OO6cyxnenue
Onenka

BI)ICTYHJICHI/Iﬁ ydamuxcs.

obparienue Bokpyr Comnnua. [Ipuannbl cMeHbI
ITHSI 1 HOYM, BpeMeH roja. JIlyHa — ecTecTBEeHHBI
cryTHUK 3emuid. JIBmxenue JIyHbl BOKpyr 3eMiu U BO-
KpyT cBoer ocu. duznueckue ycnosus Ha Jlyne. da3zbl
Jlynbl. OCHOBHBIE ATanbl KOCMUYECKUX UCCIIEIOBAHUM.
Vlabopamopnas paboma

«M3roToBiieHne acTposIsiOuu U ONPEJIEIICHUE C €€
MOMOIIBIO BBICOTHI 3Be31». Konmponavhas paboma
«3emitst — naHeTa COJTHEYHON CUCTEMBI»

JACATCIIBHOCTH OJHOKJIIACCHHUKOB.

3emiii — MecTO 0O0OMTaHMA 4YesjioBeka (4 u).
CTpoeHHe 3eMHOro Iapa. YBEIMYEHUE IUIOTHOCTH H
Temreparypbl 3emiu ¢ riyouHoi. CoctaB rugpocdepsl.
Ponb ruapocdeps! 1 xu3Hu Ha 3emie. VccnenoBanue
Mopckux TiayouH. Cynoxoactso. IIporecchl, mpoucxo-
NAIIME B 3eMHBIX HeJlpax U B Tuapocdepe, X BIUSHUE Ha
PKU3HB JII0JIed, Heo0XoauMocTh UX u3ydeHus CoctaB u
cTpoenue atmocdepsl. ATmocdepHoe napienue. OmbIT
Toppuyennu. bapomerpsl, UX NpUHLUI aeUcTBUSA. Enu-
HUIBl aTMOcepHoro AasieHus. CoaepixaHue BOJSHOTO)
napa B atMocepe. HeHachIeHHbIH 1 HACHIILIEHHBIH nap.
OTHOCHUTENbHASA BIAKHOCTh BO31yXa. BaxkHOCTH H3Me-
[PEHMS BIIAXKHOCTU BO3yXa. [ UTpOMETp, ICUXPOMETP.
Tyman, o6maka, 10%1b, poca — OOBICHEHHE
MIPUYMH UX BOZHUKHOBEHUS. ['po3a, MOJIIHUEOTBO/.
(JTarnbl CTAaHOBJICHUS U Pa3BUTH aBHalUU. Bbl- naromm-
€Csl JITYMKU U KOHCTPYKTOPBI CaMOJIETOB. KoHmpovHas

Pabota C mH(popmanmen (c TEKCTOM U HII-
IIoCcTpanusaMu yueOHMKa, cO ciaimaamu, poromare-
puanamu). W3ydenwe mnpuHIMMIA AeHCTBHUS Oapo-
MeTpa. M3amepenue atmocdepHOro aaBieHust 6apo-
meTpoM. HaOmroieHue: onsITOB, AEMOHCTPUPYIOLIHX|
aTMOC()epHOE JIaBJICHHE; 3allOTEBAHUS XOJOTHBIX
METAJUIMYECKUX IMOBEPXHOCTEH. 3apHCOBKa CXEMb]
cTpoeHuss 3emun. M3MepeHHWE  OTHOCUTEIHHOH
BJIAKHOCTH BO3/lyXa C IMOMOIIbIO Ncuxpomerpa. 13-
TOTOBJICHHE THTPOMETPA.

BreiaBikeHre TUIIOTE3 O MPUYMHAX BO3HUK-A
HOBEHUSI aTMOC(EPHBIX SBICHH.

OOcyk1eHne KaueCTBeHHbBIX BOIIPOcoB. Pe-
[ICHNE KAaYeCTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4.
BeicTymiieHre ¢ COOOIEHUSIMH U TIPE3eHTALUAMHU.
OOcyxneHne BhICTyIUIeHn ydamuxcs. OneHka jie-
ATEITbHOCTH OJTHOKJIACCHUKOB.

paboma «3emisi — MeCTO OOUTaHUS YETOBEKa




Yenosek ponosansietT npupoxay (7 9).

3HAKOMCTBO € MPOCThIMM MexaHu3mamu. HasHa-
YEHHE NTPOCTBIX MEXAHU3MOB.

Omnpenenenne MexaHW4eckoil paboTel. Eaunuiisl
paboThl. YCIOBHS COBEPLICHUS] MEXaHUYECKOW PabOThlI.
OHeprus. Buibl MexaHMYECKOM SHEPIUM: KUHETUYECKasl,
NOTeHIMaIbHasl. VICTOUHMKH SHEPrUM, BUbI HCTOYHHUKOB]
pHepruu. BocnonHseMble UCTOYHUKM 3Hepruu. Ilumie-
BapCHHE KaK IIPOLECC BOCIIOJHEHUS SJHEPTUH YEIIOBEKOM.
3HAUEHUE COJIHEYHOW SHEPTUU /IS )KU3HU Ha 3eMJle.

TeruioBele npurarenu. M3 wncropum TEIOBBIX
neurareneil. Ilaposeie mamumnsl Ix. Yarra, U. U. [Ton-
3yHOBa. [IpuMeHeHue COBpEMEHHBIX TEIUIOBBIX JBHUIA-
rened. /Ipurarens BHyTpeHHe- ro cropanud. IpuHiun
ero neicrtsus. Mcnonb3oBaHue IBUTaTelss BHYTPEHHETO
CrOpaHHUSL.

Posnb snekrposnepruu B xu3HU obuiectsa. Busl
DIIEKTPOCTaHLUNA. ABTOMaruueckue ycrpoicrsa. [lpu-
MEpPBl UCIOJb30BaHUs ABTOMATHYECKUX YCTPOWCTB B
TEXHHMKE, Ha IPOU3BOJICTBE U B OBITY.

CpenctBa cBs3u. CBeeHUs U3 UCTOPUM UX pa3-
BuTHs. Tenerpad. Tenedon. Haznauenne mukpodona u
rpomkorosopurens. Paguo u tenesunenue. Breinaromu-
€Csl €CTECTBOMCIIBITATENM, UX POJIb B CO3/JaHUU OCHOB
ecTecTBO3HaHMsL. OCHOBHBIE HAIIPaBJICHUSI COBPEMEHHBIX|
Hay4YHBIX MCCIIE€0BaHNUN B 001acTU (QU3MKU U XUMUH.

Heo6xonumMocTh CO3/1aHMsI MCKYCCTBEHHBIX Ma-
repuanoB. [IpuMepsl HCKYCCTBEHHBIX MaTepua- JOB U HX
ucronb3oBaHue. CrocoObl BbIpallMBa- HUS HCKYC-
CTBEHHBIX KPHCTAJUIOB.

[Tommmepsl. TlonudTHiieH, MOAMXJIOPBUHUI, IO-
ITMCTUPOJI U JIpyrue Iuiactmacchl. HarypanbHble U Xu-
MHUYECKUE BOJIOKHA. VX HCIob30BaHNE B OBITY.

OcHoBHbIE (DaKTOpPbl BPEAHOIO BIUSHUS €S-
TEIBHOCTHU YEJIOBEKA Ha OKpY’Karollyto cpeny. KoHTpos,
32 COCTOSIHUEM aTMOc(epbl U OCHOBHBIE CIIOCOOBI €ro
ocymiectBieHus. Heobxoaumocts O60pbObI € 3arpsizHe-
HUEM OKPYKAIOIIEH Cpebl.

Heo0OxoauMoCcTh 3KOHOMHHM TPUPOJHBIX PECYp-
COB M HCIIOJIb30BAHMSI HOBBIX TEXHOIOTHH. COBpEMEHHAs
Hayka M Tpou3BOJACTBO. Pa3BuTme Hayku Kak croco0
MO3HAHUS OKpY)Karollero mupa. Ponb aBTOMaTuku H
QIIEKTPOHUKU B YIPABICHUHU MPOU3BOJACTBOM. KoMmIbio-
Tepusanus npousBoiacTBa. PoGoThl. Llexu-aBTOMarthl.
VlabopamopHvle pabomui.

«M3ydyenue nenictBus poryara», «Msydenue neu-
CTBUS IIPOCTBIX MEXAHU3MOBY, «BpIUnCIICHNE MEXaHU-
"YecKoi paboTh», «COOpKa U HCIIBITaHUE TeerpadHOro
arnmaparay, «MI3MeHeHrue CBOMCTB MOJIMATUIIEHA TTPU
HarpeBaHumn», «Pacrno3HaBaHue NPUPOAHBIX U XUMHYE-
CKUX BOJIOKOH». Konmponvnas paboma «MexaHU3MBI.
Pabota. Dueprusy. [ 0dosas konmpoabHas paboma

3HAKOMCTBO C TPOCTHIMH MEXaHU3MaMHU.
HaGnronenue AEHCTBHUS MPOCTHIX MEXaHHU3MOB, aB-
TOMAaTHYECKUX YCTPONCTB.

Hcnonp3oBanue Mojenen: ainsi 0ObICHEHHS
MPUHIIMIIA YCTPOMCTBA DSIEKTPOCTAHIUN (MOJeNnu
BOJISIHOM M MapoOBOH TYpOMH); Ui U3YYEHUS MPUH-
[una paboThl JBUraTells BHYTPEHHE- T'O CrOpaHUs;
reserpadHOro anmapara.

[IpuBeneHre MpUMEPOB: COBEPIICHUS MeXa-
HUYECKOM pabOThI; HCIIOJB30BAHMS  JBHUTraTes]
BHYTPEHHEI'0 CrOpaHMsl; HUCKYCCTBEHHBIX MaTepHa-
moB. PacriozHaBaHue: BUa MEXaHUYECKOW YHEPIUU;
MCTOYHUKOB SHEPTUU B MPHUPOJAE W HAPOIAHOM XO-
3SUCTBE.

PabGora ¢ komnekuusiMu 00pa3lOB HCKYCH
CTBEHHBIX MAaTEpPHaJOB, IOJIMMEPOB, KPHCTAIIOB.
BripanuBanue Kpucrasmia.

Pabora ¢ mH(popmanuend (¢ TSKCTOM W HIIA
ITIOCTpalusIMHU y4eOHUKa, JTUTEPaTypor MO UCTOPUU
TEIUIOBBIX ABUTaTene, ¢ UHTepHETOM; CO crnaiiaMu,
doTomaTepuaraMu W JAPYTUM HIDIIOCTPATUBHBIM
MaTepUaIoM).

OO6cyxeHnue: BO3MOXXHOCTEH HCIOIb30Ba-
HUS aBTOMATHYECKHX YCTPOMCTB B TPOU3BOCTBE,
OBbITY; BIMSHMS YEIOBEKa HA OKPYXKAIOLIYIO Cpely U
METO/IOB TI0 00ph0E€ C 3arpsA3HEHUEM OKpPYKaIoIIeH
Cpeabl.

Pemrenne kaueCTBEHHBIX M KOJIMYECTBEHHBIX
3ajady. BeimonHeHnue nabopartopHsix padot. Pabora B
rpyrmax.

BeicTynnenne ¢ cooOIeHus MU U Ipe3eHTa-
nusMu. OOCyXI€HHE BBICTYIUUICHUHN ydaluxcsl.
O1eHKa e TeIbHOCTH OJTHOKJIACCHUKOB




INOYPOYHOE IIVTAHUPOBAHUE YYEBHOI'O MATEPHAJIA 110 KYPCY «BBEJIEHUE B

ECTECTBEHHO-HAYYHBIE ITPEJIMETbI. ®U3UKA. XUMHUA» 6 KJIACC

duznyeckue U XumMudeckue sipjieHus (mpoaosukerue) (19 1) IJIEKTPOMAT -
HUTHBIE ABJIEHUS (5 4)

1. JuiekTpuueckuii Tok. Ucrounuku toka. Hanpstkenne. Cuiia Toka.

2. IIpoBOAHUKH M JUIIEKTPUKH. DilekTpudeckue nenu. [locienoBaresbHoe U mapaJ-
JIeJIbHOE COeJUHEeHHSI.

3. IlocsenoBaTebHOE cOeIMHEHHE IPOBOTHUKOB

4. IlapaysejbHOe coeIUHEHNE IPOBOHNKOB

S. JleHCTBHSA IJIEKTPHUYECKOr0 TOKA

CBETOBBIE SIBJIEHUA (5 4)

6. HUctounuku cBera. CBeT M TEHb

7. OtpaxeHue cBeTa. 3epKajia U MX IPUMEHeHHe

8. IIpenomienue cBera. Jlunza. Habimonenue n3o0paskenni B JIMH3e.

9. OnTuyeckue npudopsl. I'1a3 u oukn. [Ber

10. KontpoabHnas padora no reme «CBeToOBbIC SIBJICHUSD)

XUMHUYECKHUE ABJEHUA (9 1)

11. XuMHn4ecKue siBJIeHNsl. 3AKOH COXPAHEHHUS] MaCChl.

12. Peakuuu coefuHeHNs U Pa3JI0KeHHUsI

13. Oxcuabl

14. Kucsorsl

15. OcHoBanus. JlabopaTopnasi padora «/leiicTBe KMCJIOT M OCHOBAHUIT HA NHIMKA-
TOPbD)

16. Coun

17. YrieBoasl, xkupsbl 1 0eaku. JlabopaTopuas padora «PacnozHaBanne Kpaxmauaay.

18. IIpuponnsblii ra3 u HedgTh

19. KonTpoJbHas padora no reMme «XMMHUYECKHE SIBJICHUSD)

T e m a 5 Yenosek u npupoaa (15 1) 3SEMJISI — IIJIAHETA COJTHEYHOM CUCTEMBI (4 )

20. /lpeBHsisi HayKa acTpoHomus. Kapra 3Be3qHoro Heda. AZMMYT M BBICOTA CBETHJI.
21. Coanne. Conmneunas cucrema. CyrouHoe v roqM4yHoe JBHKeHHe 3eMJIN.

22. JlyHa — ecrecTBeHHBbIN CIYTHHK 3eMJIH.

23. Kocmuueckue ucciegopanusi. KonrposbHnasi padora no teme «3emist — mJiaHeTa

CoJIHEYHO# CHCTEMBbD»

3EMJISA — MECTO OBUTAHUA YEJTOBEKA (4 4)

24. CTpoeHue 3¢eMHOI0 11apa.

25. Atmocpepa . U3mepenne atmocepHoro napjienus. bapomerpsl.

26. BaasxkHocTb. ATMOChepHbIe sIBJIEHHS.

27. N3 ucropnu pazeutus apuanuu. KonrpoabHas padora no teme «3emMiss — MecTo

00UTAHHUSA YeJI0BEKA).

YEJIOBEK JOIIOJIHAET IMTPUPOLY (7 49)

28. Mexanu3mbl. JlabopaTtopHasi padora «M3yueHne qeiicTBusi ppryara» JlaboparopHas
a0ora «M3y4yeHue neiicTBUS MPOCTHIX MEXaAHU3MOB)
29. Mexanuueckasi padora. Penienue 3a1a4 Ha BbIYHCJIEHUE MEXAHUYECKOM padoThl




30.

Jueprus. Ucrounnku s3Heprum. TemsioBbie npuraresn {Buraresib BHyTPeHHEr 0
cropaHus. JJIEeKTPOCTAHIIHH.

31. ABTOMaTHKa B Hamel ku3nu. Cpeacrsa csizu. Hayka cerogns. MarepuaJjbl 1iist
COBPEMEHHOM TeXHUKHU

32. [HoauMepsl M xXuMHYecKHe BOJIOKHA. Kayuyk u pe3una. JxkoHomus pecypcoB. Uc-
M0JIb30BAHHUE HOBBIX TEXHOJIOTHA

33. IloaroroBka K roj10Boii KOHTPOJIbHOM padoTe

34. I'onoBasi KOHTpoJILHAsE paGoTa.
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