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JUIs oOyJarommxcs 5-6 KiaccoB



[TOACHUTEJIBHAA 3AIINCKA

[Mpennaraemass paboyas TIporpaMMa peanu3yercs B
yueOHUKe «BBeneHHMe B eCTECTBEHHO-HAY4YHBIC IPEIMETHI.
O®usuka. Xumud. 5S—6 wiaccel», aBTopel A. E. I'ypeBuu, /1. A.
Hcaes, JI. C. IlonTaxk.

[TporpamMma cocraBieHa Ha OCHOBE (DYHAAMEHTAIBHOTO Spa
coJiepkaHusi obmiero oOpa3oBaHus U TPeOOBAHUN K pe3yibTaTaM
OCBOCHHUS OCHOBHOH 00pa30BaTebHOM MpPOTrpaMMbl OCHOBHOTO
obmiero obpazoBanus, nmpeacTaBieHHbIX B CTaHIapTe OCHOBHOTO
o0mero oopa3oBaHusl.

Copnepxanue POrPaMMBI UMeeT 0COOCHHOCTH,
00yCIIOBJICHHBIC, BO-TICPBBIX, 3aa4aM{ Pa3BUTHS, OOYUCHHS WU
BOCTIUTAHUS yYaIuxcs, 3aJJaHHBIMU COIMATTLHBIMU
TpeOOBaHUSIMU K YPOBHIO pa3BUTUS HMX JIMYHOCTHBIX H
MO3HABATENIbHBIX ~ KAueCTB; BO-  BTOPBIX, MPEIMETHBIM
COJICpKAaHUEM CHCTEMBI OOIIEro CpeaHero oOpa30BaHUS, B-
TPETBUX, TICUXOJOTUYECKUMH BO3PACTHBIMH OCOOCHHOCTSIMH
00yJaeMbIX.

[IporpaMMa  BKJIIOYAeT  TOSCHUTENBHYIO  3alHCKy  C
TpeOOBaHUAMHU K pe3ysibTaTaM OOydYeHHs; COJepKaHHe Kypca C
MEpPeYHEM  pas3JelioB; TMPUMEPHOE TMOYyPOYHO-TEMATHICCKOE
IUIAHUPOBAaHME C YKa3aHUEM MHHHMAJIBHOTO 4YHCJA YacoB,
OTBOJUMBIX Ha WX H3Y4YCHHE, OINpPEICIICHHEM OCHOBHBIX BHJIOB
y4eOHOW  JEeSATENbHOCTH  IIKOJBHHUKOB, PEKOMEHAAIMU  TI0
OCHAIIIEHUIO Y4eOHOTrO mpoIiecca.

OOm1ast xapakTepucTHKa yueOHOro npeaMera

«BBeneHne B ecTeCTBEHHO-Hay4YHble ITpeaMeTsl. Dusuka.
XUMHUSL.» — UHTETPUPOBAHHBIN KypcC AJI MIIAIINX MOJAPOCTKOB,
B COJEpPKAaHUU KOTOPOI0 pPacCMaTpUBAKOTCS IIyTH I103HAHMS
YEJIOBEKOM MPUPOJBI.

H3y4eHne naHHOrO Kypca B OCHOBHOM IIKOJIE HAIIPABJICHO Ha
JOCTHKCHHE CIEAYIOMUX LENCH:
— IMpONEIEeBTUKA OCHOB (DU3UKH U XUMUH;

— MOJIyYEHHE YYalllUMHUCA IPEICTaBICHMH O MeEToJax
HAYYHOTO TO3HAHUS TPUPOJIBI; (HOpPMUPOBAHHE 3JIEMEHTAPHBIX
YMEHUH, CBA3aHHBIX C BBIIOJIHEHUEM Yy4eOHOro J1abopaTopHOIro
JKCIIEPUMEHTA (UCCIIEJOBAHUS);

— ¢opMHpOBaHHE Yy YYaAIIMXCS YCTOWYMBOTO HHTEpeca K
MpeMeTaM €eCTEeCTBEHHO-HAyyHOro IuKiaa (B YacTHOCTH, K



(bu3uKe U XUMUN).

BBenenue ¢u3nku 1 XMMHUM Ha paHHEH cTaauu oOy4deHus B 5
—~6 Kiaccax TpeOyeT H3MEHEHHS Kak (OpPMBbI H3JI0KEHUS
yu4eOHOro Mmarepuana, TaKk M METOJUKH €ro IMpernojaBaHusl.
[losTromy ocoboe BHUMaHWE B  TpOrpaMMe  YJIeJeHO
(pOHTATIBHBIM 9KCHEPUMEHTATbHBIM 3aJJaHUsIM.
[Ipennonaraercs, 4To Ba)KHOE MECTO B IpoIlecce PadOThI Hax
KypcoM 3aiiMyT pHUCYHKH pa3JIMYHbIX SBJICHUH, OINBITOB U
M3MEPHUTENBHBIX TPUOOPOB. BobIIoe KOIMYeCTBO KaueCTBEHHBIX
BOIIPOCOB, MCIIOJIb30BAaHUE UTPOBBIX CUTYallMil B MpEnoAaBaHUU
JIOJDKHO — CITOCOOCTBOBATH CO3JAHUI0 HWHTEpECAa YYalIUXCs K
HpeaMETy U CTPEMIICHHIO K €r0 MOHUMAaHHUIO.

Jesmenvnocmuulti n00x00 K pa3pabOTKe COJEpKaHHS Kypca
MO3BOJIET peIllaTh B XOJI€ €ro M3y4YeHUs Psiji B3aUMOCBSI3aHHBIX
3aga4d: obecneunBaTh BOCIPHUATHE, TIOHUMAHUE U 3allOMUHAHHE
3HaHUN, CO37aBaTh YCIOBHS MJi BBICKAa3bIBAHUSA IMOIAPOCTKOM
CYX/IEHUI Hay4YHOTO, HPAaBCTBEHHOT'0, 3CTETHYECKOT'O XapakTepa
0 TIOBOJY B3aWMOJICUCTBUS YEJIOBEKa U MPHUPOABI; YACIATH
BHUMAaHHWE CHUTyalUsiM, TJA€ Y4YallMics JOJDKEH pas3iindarh
yHHUBEpcajbHble (BceoOIIMe) ¢ yTHIMTapHbIE IIEHHOCTH;
WCIOJb30BAaTh BCE BO3MOXKHOCTU JUISI CTAHOBJICHHSI TPUBBIUEK
cleoBaTh HAy4YHBbIM W HPABCTBEHHBIM HPHUHILIUIIAM W HOpMam
OOIIEHUS M NIEATENBbHOCTH. TeM caMbIM CO3MaI0TCsl YCIOBUS IS
MHTETpaly HAyYHBIX 3HAHUI O MPUPOIHBIX CUCTEMAX U IPYTHX
cdep CO3HaHUA: XYJI0’KECTBEHHOH, HPaBCTBEHHOMU,
MPAKTUYECKOM.

ITonoOHOE mocTpoeHHe Kypca He TOJIBKO MO3BOJISIET pelaTh
3aJauu, CBsI3aHHBIE ¢ OOyYEeHHUEM M Pa3BUTHEM MIKOJIHHHKOB, HO
U HeceT B cebe OONBIION BOCHMTATENBHBIA MOTEHIMAI.
BocnuteiBaromas byHKIHS Kypca 3aKITI09aeTCs B
(GbopMHPOBAHNHN Y MJIAIIUX MOJPOCTKOB MOTPEOHOCTH MO3HAHUS
OKpY’KalOIIer0 MHUpPa W CBOHMX CBS3€H C HHM: DKOJIOTHYECKH

00OCHOBAHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U IPABHUIL.
OcHOBHOE copep)KaHUE MPOrpaMMbl BKIIIOYAET pPa3JIelibl:

«BBenenne», B KOTOPOM [aeTcsi NPEICTaBICHHE O TOM, 4YTO
m3yvyaror ¢usuka u  xumus, «Tema U BellecTBay,
«B3anmonelictBue ten», « PU3NYECKUE U XUMUYECKHUE SBICHUS,
«YenmoBek u mpupoaar.

N3 Bcero KoMIUIEKCA COBPEMEHHBIX METOJNOB IIO3HAHUSA
IIPUPOJBI B KYpCE COAEPIKATCA CBEJACHHUS O HEKOTOPBIX M3 HUX:
HaOJII0IEHUSIX, U3MEPEHUSX, IKCIIEPUMEHTaX, MOAECITMPOBAHUN —

U TOKa3bIBAETCS UX B3aMMOCBS3b; JAIOTCS CBEJCHUS O IMPUOOpax
U HMHCTPYMEHTaX, KOTOpbIE YEJIOBEK HCIOJb3yeT B CBOEH



IIPAKTUYECKOHN NEATEIbHOCTH.

BeinonHsAs nponeneBTUYECKYO poib, Kypc «BBenenue B
€CTECTBEHHO-HAY4YHbIE IpeaMeThl. ECTECTBO3HAHME» COIEPKUT
CUCTEMHBIE, a HE OTpPBIBOYHBIC 3HaHUA. bojblloe BHMUMaHHE B
HEM YJEISIETCSl NMPEEMCTBEHHBIM CBS35IM MEKJIy HA4aJIbHOU M
OCHOBHOM ILIKOJIOM, UHTErPAallUd 3HAHUN BOKPYT BEIYIUMX HJEH,
ONpENeNAIOUX  CTPYKTYpY Kypca U CHOCOOCTBYIOLIMX
(OpMHUPOBAHHUIO LIEJIOCTHOTO B3IJIsIIa HA MUP.

B kypce nmaroTcs nepBble NPEICTABICHUS O TAaKUX MOHATHAX,
KaK «Maccay, «B3aUMOJICHCTBUEY, «CUIIA», «JHEPTUSD?, aTOM,
«MOJIEKYJIa», «XUMUYECKUH DIIEMEHT).

[TosrydaeMble y4almuMHUCs CBENCHUS O BEIIECTBAX M MX IIpe-
BpalICHUAX MOTYT CIIy’)KUTh IE€PBOHAYaJIbHOM OCHOBOM MJIA IIO-
CTETIEHHOI'0 OCO3HAHHUS HMJIEH O TOM, YTO MaTepus U (QOopMbI ee
JBUKEHMSI BCEr/a B3aUMOCBSI3aHbl, UYTO OOBEKTHl IPUPOJIBI
00pa3yIOT LEJIOCTHBIE CUCTEMbI, OTHOCUTEIILHO YCTOWYMBBIE, HO
B TO K€ BpeMs JuHaMHuHble. Hapymienue 3ToN AMHaAMUYECKON
YCTOMYMBOCTA CUCTEM MOXKET IPUBECTH K HEXKEIATEIbHbIM
nocneAcTBusiM. Oco3HaHWE 3TOW UAEM BaXKHO Ji NOHHMaHUS
9KOJIOTHYECKUX MPOOIIEM.

WHTerpanus pa3iaMyHBIX €CTECTBEHHO-HAY4YHBIX oOJacTeit
3HAHHUA OCHOBAHA HA IPEACTABICHUM O €JUHCTBE IPUPOIBI U
o0111eM /17151 BCEX €CTECTBEHHBIX HAYK METO/I€ O3HAHUS.

ConmepxaHue  JaHHOTO  Kypca  CTPOMTCSI Ha  OCHOBE
JNEeATEIbHOCTHOIO  MOoAXojaa.  Boinedenwe — ydammuxcss B
pa3sHOOOpa3HyI0 yueOHYI0, HCCIIEeI0BATENbCKYIO U IPAKTUYECKYIO
JEeSTeNIbHOCTh  SBJIIETCS YCJIOBHEM IPHOOPETEHUs MPOYHBIX
3HaHU#l, mpeoOpa3oBaHus HMX B YOSKICHUS U YMEHHS,
CTaHOBJICHUS] OTBETCTBEHHOCTH KaK Y€PTHI JINYHOCTH.

Mecro npenmeTa B yueOHOM IIJIaHE

Kypc paccuntan Ha 68 y4eOHBIX 4acoB, B TOM YHUCIIE B 5,
6 xnaccax mo 34 ydeOHBIX yaca M3 pacuera | y4eOHBIN 4ac B
HEJIEIIIO.

B coorBercTBUM € yueOHBIM IUIaHOM Kypcy «BBenenue B
€CTECTBEHHO-HAyYHbIE MPEIMETHL. ®dusuka. Xumus»
NpeamecTByer Kypc «OKpyKalOmuMid MHUP», BKIHOYAIOIIHIA
HEKOTOpBIC 3HAHUS U3 00JacT (U3MKU, XUMHH, aCTPOHOMHUU. B
CBOIO Ouepenb, colaepxkaHue Kypca «BBegeHue B eCTECTBEHHO-
Hay4HbIE PEIMETHI. EctectBo3HaHueY, ABIISASACH
MPOIEIEBTUUECKUM, CIYKUT OCHOBOM Mg MOCIEAYIOIIEro
M3Yy4YeHUsI KypcoB (DM3UKU U XMMHUU B OCHOBHOM IIIKOJIE.



Pe3yabTaThbl 0CBOCHUSI KYpPCa

JIMYHOCTHBIMHU  pe3yJIbTATAMM  H3yYE€HHUS  Kypca
«BBeneHne B €CTECTBEHHO-Hay4yHble TmpeaMerbl. Dusuka.
XUMHUSA» ABISIIOTCS:

— pa3BUTHUE MTO3HABATEIIbHBIX UHTEPECOB, MHTEIVIEKTYJIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH yUalmuxcs;

— (opMEpoOBaHNE MOTUBAITUY K U3YYCHUIO B JAIBHEUIIIEM
(U3HUKY U XUMUH,

— BOCIIUTAHUE OTBETCTBEHHOI'0 OTHOLLIEHUS K PUPOJE,
0CO3HaHUE HEOOXOAMMOCTH 3aIIUTHI OKPYIKAIOIICH CPEIbI;

— (opmupoBaHUE TUYHOCTHOTO OTHOIICHHSI IPYT K APYTY, K

YUYHUTCIIIO.
MeTaHpe}]MeTHI)IMI/I pe3yJbTaTaMHi U3YUCHUA KypcCa
SABJIISAFOTCA:

— OCBOGHHME TIPUEMOB HCCIIEJOBATEIbCKON JIEATEIBHOCTH
(cocraBneHue IUIaHa, MCIOJB30BaHUE MPHOOPOB, HOPMYITUPOBKA
BBIBOJIOB H T. I1.);

— (dopmupoBaHre TpPUEMOB pabOTHl C  HWHPOpPMAIUCH,
MpeACTaBICHHOW B pa3inuuHord Qopme (Tabmmibl, Tpaduku,
PUCYHKHU U T. J1.), Ha pa3IMYHBIX HOCUTENSX (KHUTH, VHTepHeT,
CD, nepuoanuecKkue U3aHus 1 T. 11.);

— pa3BUTHE KOMMYHHUKAaTHBHBIX YMEHHH ¥  OBJaJICHHUE
OTIBITOM MEXINYHOCTHOW KOMMYHHKAIMH (BEICHHE TUCKYCCHH,
pabota B TpyImmax, BRICTYIUICHUE C COOOIEHUSIMHA U T. JI.).

IIpenmMeTHBIMU pe3yJbTaTaMu H3ydeHHs Kypca «Bpenenue
B €CTECTBEHHO-HayuUHbIE TIpeAMEThl. EcTecTBO3HAaHUEY SBISIOTCA:

— OCBOGHHE  0a30BBIX  €CTECTBEHHO-HAYYHBIX  3HAaHUH,
HEOOXOAUMBIX JUIsl JaJbHEHIIEro M3y4eHUs CHCTEMaTHYECKHX
KYPCOB €CTECTBCHHBIX HAYK;

— (opmupoBaHue 3JIEMEHTaPHBIX UCCIIEIOBATEIICKUX
YMEHUH;

— TPUMEHEHHE TTOYYEHHBIX 3HAaHUN U YMEHHUN ISl peIICHHS
MPAKTUYECKHX 3a]1a4.

COJEPXXAHUE KYPCA
5 KJIACC (34 4, 1 4 B Hezem10)
Benenue (2 )




IIpupona xuBas u HexuBas. SIBieHHs npuponsl. Hero-
BEK — 4YacTb NpUpOAbl. BiMsAHME YenoBeka Ha MPUPOLY.
Heo6xoauMocTe u3ydeHus: NpUpOIbl U OEPEKHOT0 OTHOLICHUS K
Hel. OXpaHa NpUpOIbI.

®dusuka U XuMHUsi — Hayku o npupoze. Uto usydaer pusuka.
Tena u BemectBa. UYto m3ydaer xumusa. Hayunbele MeTOIbI
U3yUYeHHsI IPUPO/IbI: HAOII0I€HUE, OTIBIT, TEOPHUSI.

3HaKOMCTBO C TPOCTEHIINM (UIUIECKUM U XUMHUECKUM
o0opynoBaHueM: MpoOHpKa, Kojaba, 1abOpaTOPHBIA CTakaH,
BOpPOHKA, MUIETKA, MIMATeNb, IUIACTMACCOBBIA U METAJUIMIECKUN
IITATUBBI, AepkaTesb Ui npooupok. HarpesarenbHblid npuoop,
ocobenHocTH Iamenu. [IpaBuiia HarpeBaHUs BEIECTBA.

W3meputenbHble PUOOPHL: JIMHEHKa, U3MEpUTEIbHAS JICHTA,
BECHI, TEPMOMETP, MEH3YpKa (€IMHUIIBI U3MEPEHUH, IIKajIa MpH-
0opa, LieHa JeNeHus, Ipeaes U3MEPEHN, TPaBUJIa TIOJIb30BaHU).

JlaGopaTopHble pad0ThI U ONBITHI

3HAKOMCTBO C JJaOOpaTOPHBIM 000PY0BaHUEM.
3HaAKOMCTBO C U3MEPUTEIHLHBIMU IPHUOOpaMHU.
Omnpenenenne pazMepoB (pU3MIECKOro Tena.
H3mepenus oobema KUIKOCTH.

H3mepenue oobemMa TBEPIOTO Tela.

Tena u BemectBa (11 u)

XapakTepucTuku Ten U BemecTB (dpopma, 00beM, IBET,
3anax). Oprannueckre 1 HeOpraHM4eCKue BelIeCTBa.

TBepmoe, XHIKOE W Ta3000pa3HOE COCTOSHUS BEIIECTBA.

Macca Ttena. Macchl pa3iu4HbIX Tel B INPUPOAE. DTaJOH

Macchl. Bechl.

Temneparypa. TepMoMeTpsl.

JlenuMocTh ~ BellEeCTBA. Mosnekybl, aTOMBI, WOHBI.
[IpencraBieHue o0 pa3Mepax 4YacTull BeliecTBa. JIBuxkeHue
yacTul] BemiecTBa. CBA3b CKOPOCTH JBWXKEHHUS YACTUIl C
temriepaTypoi. Jluddysust B TBEpABIX TeNax, KUAKOCTIX U razax.
BzaumogeilictBue wacTtui BemiecTBa M atoMoB. IloscHeHme
CTPOCHUS U CBOMCTB TBEPIbIX TN, >XKUIKOCTEH M Ta3oB C
MOJIEKYJIIpHOUM TOukH 3peHusi. CTpoeHHe aToMa U MOHa.

XUMUYECKUE DBIEMEHTHI (KUCIOPOJ, a30T, BOJIOPOM, KeJe30,
aTrOMUHMMA, Menb, (ocdop, cepa). 3HAKM XUMHUYECKUX
aneMeHToB. [lepuoanueckas cucrema /1. 1. Menneneesa.

[Ipocteie W croXkHBIE BemecTBa (KUCIOPOI, a30T, BOJAA,
YIJIEKHUCIIBIN Ta3, TOBApEHHAS! COJIb).



Kucnopon. I'openue B kuciopoe.

doTocuHTE3.

Bonopoa. Bo3gyx — cMech rasos.

PacTBOpEI U B3BECH.

Bona. Boaa xak pactBoputenb. OunucTKa NPUPOIHOI BOIBI.
IImoTHOCTE BemiecTBa.

JlaGopaTopHbie pabOTHI U OTIBITHI

CpaBHEHHE XapaKTEPUCTHK TEJl.

Habmroienue pa3nuyHbIX COCTOSIHUN BEIIECTBA.

N3mepenune maccel Tena Ha pblYaXHbIX BECax.

N3mepenne Temneparypsl BOAbI U BO3/yXa.

HaOGmronenue nenrmocTu BeliecTa.

Ha6monenue sBienust nuddysuu.

Habmronenne B3auMoAeCTBUS YaCTHI] PA3JIMYHBIX BEIIECTB.

Habmonenue ropenus.

OO6HapyxeHue KUCIOPo/ia B COCTaBE BO3IyXa.

[IpuroToBneHue pacTBopa ¢ ONPeIeTCHHON MacCCOBOM J10JIei
IIOBAPEHHOM COJIN.

Pa3nenenne pacTBOPUMBIX M HEpPACTBOPUMBIX  BEIIECTB
(bunbTpOoBaHUEM.

N3mepenue mioTHOCTH BEIIECTBRA.

B3anmopeiicteue Ten (10 q)

W3menenne ckopoct ©  (HOpMBI  TeX TNPH  HX
B3aMMOJICUCTBUU. [[eliCTBUE U POTUBOICHCTBHUE.

Cuna xak XxapakTepUCTHKa B3auMoieicTBUA. JIuHaMoOMeTp.
HproTOH — enuHuna U3MEPEHNS CUJIBL.

WNuepuusa. IlposBneHune wHepuuu, NOpPUMEPBHI €€ ydeTa H
npuMeHeHns. Macca Kak Mepa HHEPTHOCTH.

I'paBuTtanimonnoe B3aUMOJICHCTBHE. I'paBuTanimonnoe
B3auMozeiicteue u Bceenennas. Cuna TspKecTH. 3aBUCHMOCTh
CHUJIBI TSDKECTH OT MacCBhl.

Hedbopmarusi.  Pasnuunbie  Buasl  aedopmarnuu.  Cuna
YIOPYTOCTH, €€ HallpaBlI€HHUE. 3aBUCUMOCTb CHJIbl YIIPYTOCTH OT
nedhopmaruu.

Cuna tpeHust. 3aBUCUMOCTb CUJIbl TPEHUSI OT CUJIbI TSKECTH U
KauecTBa 00paboTku noepxHocTed. Ponb TpeHust B mpupoje u
TexHUKe. CrocoObl YCUIIEHHS U OCTIa0JIEHUs TPEHUS.

DIIEKTPUYECKOE B3aHUMOJICHCTBUE. O0pscHeHne
IEKTPUYECKOTO B3aUMOJEHCTBUS HAa OCHOBE 3JIEKTPOHHOM



TeOpHH. DJIeKTpu3aius Tes Tperuem. [lepegada aneKTpuaecKkoro
3apsja Ipu CONPUKOCHOBEHMU. B3anmonencTBrue OJHOMMEHHO U
pa3HoO- UMEHHO 3apsKEHHBIX TEII.

MarautHoe B3auMoAcHcTBUe. IloCTOSHHBIE MArHUTBI, HX
IercTBUe Ha Keje3Hble Tena. Ilomroca mMarHuToB. MarHuUTHEIE
CTpenku. 3emiii Kak MarHut. OpUEHTUPOBaHUE MO KOMIIACY.
HpI/IMeHeHI/Ie ITIOCTOAHHBIX MAarHuTOB.

JlaBneHue Tena Ha OMOpPY. 3aBUCUMOCTb JIABJICHHS OT
I1oIaan OHOpLI. HaCKaJIb — CAUHUIIa I/I3MepeHI/I$I JaBJICHUSL.

[lepenava maBieHHs KUIKOCTAMU M razamu. 3akoH [lackais.
JlaBnenue Ha riyOuHe *uAKocTH. CoOOIIAOIIUECS COCYIbI, UX
pUMEHEHNE.

JlelicTBME KUIKOCTEM Ha TMOrPYKEHHOE B HHUX TeEJO.
ApxumenoBa cuiia. 3aBUCUMOCTh apXHMMEJIOBOM CHIIBI OT pojia
KUAKOCTH M OT oObeMa MOTPYKEHHOM dYacTu Tena. YCJIOBUS
MIaBaHus TeJl.

JlabopaTopHbie padoThI U ONBITHI

Habmtoienue BOSHUKHOBEHUS CUITBI YIPYTOCTH MPU
nedhopmaruu.

HaGmoienue pa3nudaabix BUIOB aedopmanmn. MccnenoBanue

3aBHCHMOCTH CHUJIBI YIPYTOCTH OT JehopMaliuu.

N3smepenne cuibl TpeHuUs.

Habmoienue 3aBUCUMOCTH HHEPTHOCTH OT MacChl Tena.

N3yuenune pa3nuyHbIX BUOB TPCHHUS.

Ha6mronenne B3auMoIeiCTBUS HAAJIEKTPU30BAHHBIX TEJI.

HaoOmroienre MarHuTHOrO B3aMMOENCTBUSL.

Ornpezenenne 1aBlieHUs Tela Ha OTOpY.

HaGmronenne 3aBUCUMOCTH TaBJICHUSI )KUJIKOCTU OT TITyOUHBI
MOTPY>KEHHUSL.

HaGnronenue ypoBHS )KHUIKOCTH B COOOIIAIONIUXCS COCYIaX.

N3MepeHne BbITaTKUBAIOIIEH CUJTIBI.

OT 4ero 3aBUCHUT BHITAJIKMBAIOIIAS (apXHUMeI0Ba) cuia’?

BrisicHeHMe ycoBUS TIaBaHUS TEJ.

duznueckne U XuMudeckue siBjaeHust (7 4)

MEXAHUWYECKUE SABJIEHUA (3 4)

[lonsiTue 00 ~ OTHOCUTENBHOCTH  MEXAaHUYECKOIO
nBkeHus. Pa3HooOpa3Hble BHMJbI MEXaHHYECKOTO JIBUKEHUS
(npssMoNMHENHOE, KPUBOJIMHENHOE, IBUKEHHE MO OKPY>KHOCTH,
KosiebarenbHoe). MexaHndeckoe [JBH)KEHHE B HpPUPOAEC U
TEXHUKE.



Ilytb u  Bpemss  aBmwxkeHus. CKOpPOCTh  JBUIKECHMSI.
PaBHOMEpHOE, YCKOPEHHOE U 3aMEIJIEHHOE ABM)KEHUS.

3BYyK KaKk HCTOYHUK HHPOpMAlMu 00 OKpYXKaroIleM MUpe.
Uctounuku 3Byka. Konebanme — HeoOXonumoe yCIOBHE
BO3HMKHOBEHHUA 3ByKa. OTpaxeHue 3Byka. IJxo. ['omoc u ciyx,
ropTaHb U yXO.

TEIIJIOBBIE SAABJIEHUS (4 u)

Hsmenenue oonema TBEPAbIX, XUJIKHX U F83006p33HBIX
TCJI IMPU HArpCBaHWUM U  OXJIAKIACHUMH. V4yer TemiaoBOro
pacoiupeHuA U UCIIOJIb30BAHUEC €TI0 B TCXHUKCE.

[InaBnenue u orBepaeBanue. TasHue cHera, 3aMep3aHHe
BOJbl, BBIIUIABKA YYryHa M CTajd, W3TOTOBJIEHUE JeTajei
OTJIMBKOM.
Ucnapenne xuakocteil. (OxnaxaeHue )XuaKoCTen mpu
ucnapenuu.) Kongencarus.
Termonepenaya.

JlabopaTtopHbie padoThl U ONBITHI

N3mepenue nyTtu 1 BpeMEHU JIBUXKEHUS.

Brruncnenue ckopocTH JBUKEHUS OpycKa.

HabmroneHne oTHOCUTENTEHOCTH IBUKEHUSI.

Habnroienne uCTOYHNKOB 3BYKA.

Habmronenne n3aMeHeHus AMHBI Tela MPU HarpeBaHUU U
OXJIAKJCHUH.

Habmionenue u3mMeHeHus: ooObemMa XKUAKOCTEeH U Ta30B MpU
HarpeBaHUU U OXJIAXKICHHH.

HarpeBanue cTekissHHON TpyOKH.

OTnuBKa UTPYIIEYHOTO COJITATHKA.

Haburoienue 3a muiaBieHUEM CHera.

Habmronenne ucnapeHus: ¥ KOHISHCAITUHN BOJIBI.

PactBopeHue conu U BbIlIapuBaHUE €€ U3 pacTBOpa.

OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH.

Habumronenue oxmnakaeHust >KUKOCTH MTPU UCTIaPEHUH.

HaOmronenne KkuieHns BOILIL.

Pa3meTka mikanel TepMomeTpa.

HaburoieHue TennonpoBoIHOCTH BOJBI U BO3AYyXa.

[TonroroBka K rofoBoil KOHTpoJIbHOU padote (1 u)
I'omoBas koHTpoONBHAS padoTa (1 u)
PesepBHoe Bpemst (2 )

6 KJIACC (34 4, 1 4 B HEzEMIO)




dusnueckre U XuMuueckue siBjaeHus (16 1)

OJIEKTPOMAT'HUTHBIE ABJIEHUA (4 u)

DIEKTPUYECKUM TOK KaK HalpaBJIE€HHOE JIBU)KECHUE

3JEKTpUUECKUX 3apsaaoB. Cuia Toka. AMIEpMETp.

AmMriep — eIMHULIAa U3MEPEHHs] CHITbI TOKA. [locTosiHHBIN 1
IIEPEMEHHBIN TOK.

Hanpsioxenue. BonbT™merp. BonbT — eauHuna u3aMepeHus
HaNpPsHKEHUS.

Ncrounuku Toka: 6arapeiika, akKyMyJIsSTOp, TEHEPaTOP
ANEKTPUIECKOTO TOKa (06€3 pacCCMOTPEHHsSI KX YCTPOUCTBA).

Onektpuueckue nenu. [lapamiensHoe u mocienoBaTeIbHOE
COCJIMHEHUS.

JleiicTBus Toka. TemninoBoe IeiicTBUE TOKA.

Jlamnipl HakanuBaHWs. DJIEKTPOHATPEBATEIbHBIE MPUOOPHI.
MarunuTtHoe JelCTBHE TOKA.

DNIeKTPOMAarHuThI U UX IpuMeHeHue. JlelicTBrue MarauTa Ha
TOK. DJIEKTPOABUTATENIN. XUMHUUECKOE JIEHCTBUE TOKA.

CBETOBBIE SABJIEHUA (5 u)

CBer Kak MCTOYHMK HH(pOpMalnuUud yenoBeka 00
okpyxatomeM wmupe. Mcrounuku cBerta: 3Be3abl, CounHle,
ANEKTPUYECKUE JIAMITBI U JP.

[IpsaMonuHeiiHOe paclpoCTpaHeHHE CBeTa, 00Opa3oBaHUE
TeHeil. OTpaxeHue cBeTa. 3epkaa.

[Ipenomnenue cBeta. JIMH3BI, MX TUOBI U U3MEHEHHUE C HX
HIOMOIIIBIO ()OPMBI CBETOBOTO MTyUKa.

OnTtuueckne  mpubopbl:  QoroammapaT, MPOSKIIMOHHBIN
ammapaT, MHKpPOCKOI, TeJleckon (Ha3HauYeHHe MPHUOOPOB,
UCTIONb30BaHUE B HUX JIMH3 M 3epKall).

I'na3 u oukm.

Paznoxenue 6enoro cBera B ciektp. Pagyra.

XUMNYECKUE ABJIEHUA (7 u)

XUMHYECKUE PEaKlMU, WX NPU3HAKU U YCIOBHUS MX
MPOTEKAHUS.

CoxpaHeHHe MacChl BEIIECTBA TP XUMHYECKUX PEAKIUAX.

Peakuuu coequHeHus U pasznokeHus. ['opeHue Kak peaxuus
COCTMHCHHS.

Oxkcunpl (yriaekuciblid ra3, HeramieHash W3BECThb, KBapll); Ha-
XOXKJIeHHe B TpHpoje, (pu3nyeckue W XUMHYECKHUE CBOMCTBA;
IIPUMEHEHUE.

Kucnotel, npaBuna paboThl C KHUCIOTaMH, MX NPUMEHEHHE.



OcHoBanus. CBoMcTBa IIeNIOYeH, MpaBuia pabOThl C HUMHU, UX
¢u3nveckue U HEKOTOpble XMMHYECKHE CBOWCTBA; MPUMEHEHHE.
Conmu (moBapeHHass COJb, COAA, MeEJN, MpaMmop, H3BECTHIIK,
MeIHBIA Kynopoc u 1p.). Haubonee xapaktepHble IpUMEHEHHUs
coneir. Hambomee wu3BECTHBICE OpraHUYECKHE BEIIECTBA —
yraeBonabl  (IVIIOKO3a, caxapo3a, Kpaxmal), HEKOTOpble HX
CBOWCTBAa, NpPHUMEHEHME; OENKH, UX pOJib B KHU3HM 4YEJIOBEKa,
UCKYCCTBEHHAsl MHIIA; JKUPBI, MX POJb B JKU3HM 4YEIIOBEKA,
UCIIOJIb30BaHUE BTEXHUKE; MPUPOAHBIN ra3 U HEQTh, IPOLYKTHI
UX IepepadoTKu.

JlabopaTopHbie padoThl U ONBITHI

[TocnenoBarenbHOE COETUHEHUE.
[TapamiensHOE COETMHEHHUE.

HalGmronenue pa3auvHbIX IEMCTBUH TOKA.
COopxka mpocTenIero JIeKTPOMarHuTa.
JlelicTBuEe Ha POBOJHUK C TOKOM.

CBerT U TCHb.

Otpaxenue cera 3epkanom. Habmonenue
OTpa)KE€HUs CBETA B 3€pKaJe.

[TonydeHnue n3o0paxxeHust B IIOCKOM 3epKale.
Habmronenue 3a npeaoMyIeHHEM CBETa.
Hab6nronenue n3o0pakeHnid B TNH3E.
HabGmronenue criekTpa COTHEYHOTO CBETA.
Hab6monenue Gpu3nvecknx u XUMHUECKUX SBJICHHM.
JlelicTBHE KUCIOT U OCHOBAaHUI HAa UHAUKATOPBI.
BrisicHeHne pacTBOPUMOCTH COJieH B BOJIE.
Pacno3naBanue kpaxmaina.

UYenosek u npupoja (15 u)

3EMJISI — IJTAHETA COJIHEYHOM CUCTEMEI (3 u)

3Be3gHoe  He0O:  co3Be3AMs, IUIaHeThl. PasBurtue
npenacraBieHuid  4demoBeka o 3emuie. ConHewyHas —cucrema.
CounHize.

JIBwkeHnue 3emMiu: BpallleHHE BOKPYTI COOCTBEHHOW OCH,
CMEHa JTHS ¥ HOYM Ha Pa3IMyYHBIX IIHPOTax, oOpamieHne 3emiu
BoKpyr CollHIIa, HAKJIOH 3€MHOIl OCH K TIJIOCKOCTH €€ OpOWTHI,
CMEHa BpPEMEH Toa.

Jlyna — cnytauk 3emuin. ®a3zel JIyHbI.

N3MmeHeHne TOPU3OHTANBHBIX KOOPAMHAT HEOECHBIX Tel B
TEYEHUE CYTOK.



3HaKOMCTBO c IPOCTEUIINMU ACTPOHOMMYECKUMHU
npubopamu: acTpossiOus, TEIECKOI.

UccnenoBanusi  kocMmuueckoro — mpoctpanctBa. K. D.
Huonkosckuii, C. II. KopomeB — ocHOBaTenu COBETCKOM
kocMoHaBTHKHU. FO. A. IN'arapun — mnepBblii KOCMOHABT 3EMIIH.
HckyccrBeHHble cyTHUKH 3emin. OpOHUTaIbHbIE KOCMHUYECKHE
craniuu. Kopabmu MHOTOpa3oBoOro ucnoiab3oBanus. [Iporpammsl
OCBOCHHUS KocMoca: OTEYECTBEHHBIE, 3apyOeKHbIE,
MEXTyHapOIHEIE.

3EMJISL — MECTO OBUTAHU A YEJIOBEKA (3 u)

Jlutocepa, MaHTUS, SAPO; YBEIMUYCHHE IUIOTHOCTU WU
TeMITepaTypbl 3eMJIu ¢ TIIyOnHOU. M3yueHne 3eMHBIX Hep.
I'uapocdepa. Cynoxoactro. HccnenoBanue MOPCKUX TITyOHH.
ATtMmocdepa. ATMocdepHoe naBieHue, Oapomerp. BraxkHoCTb
BO3/yXa, oIpeiesieHIe OTHOCHUTEIILHOU BIIQKHOCTH.
ATMocdepHble sBIEHUSA, TPOM U MOJIHUS. OcBOeHUE aTtMochepsl
YEJIOBEKOM.

YEJIOBEK JOIOJIHSET TIPUPOJTY (8 )

Mexanusmbl.  Mexanuueckass ~— pabora.  DHeprus.
CuHTeTHYECKHe MaTepHalbl.

MexaHu3Mbl — MOMOIIHUKH YesioBeKa. [IpocThie MeXaHU3MBI,
pbluar, HakJIOHHAas IUIOCKOCTb, MOJBWXKHBIM M HEMOJBHKHbBIN
0J10KM; UX Ha3HAUYECHHE.

Mexanuveckas paboTta, ycioBHs €€ coBepiieHus. J[xoymp —
€MHUIIA U3MEPEHUS pabOTHI.

Oneprusi. crounuku sHepruu. PasznuuHble BUIBI TOIUIMBA.
CoJsiHeUHas1 PHEPTUsi, €€ PoJib I KU3HU Ha 3emiie. TemioBbie
JIBUTATENH, JBUTATENIM BHYTPEHHEIO CTOPAHMS; UX NMPUMEHEHUE.
TenoBble, aTOMHBIE U THIPOIIEKTPOCTAHIINH.

CoznaHne maTepualnoB C 3apaHee 3aJaHHBIMU CBONCTBaMHU:
TBEp/IbIE, KapOIPOYHBIE, MOPO30CTOMKHE MaTepUabl,
UCKYCCTBEHHbIE KPUCTAJIBI.

ITonumepsl, CBOMCTBA M IPUMEHEHUE HEKOTOPBIX W3 HUX.

BonokHa: mpupogHble M HMCKYCCTBEHHBIE, MX CBOWCTBA H

MIPUMEHEHUE.

Kayuyku u pe3uHa, ux cBoiicTBa U NpUMEHEHHE.

B3AMMOCBA3b UEJIOBEKA U ITPUPO/IBI (1 )

3arpssHeHue aTMocgepbl U THAPOocdepsl, UX BIUSHUE HA
3n0poBbe Joned. KoHTponb 3a coctosiHueM armocdepbl U

ruapocdepsl.



PanmonansHoe wucnosb3oBaHue ToIUiMBa. Vcmosb3oBaHue
SHEPTUM pPEeK, BeTpa, NPUIMBOB, Temia 3eMiu, 3Heprun CosHua.
CoBpeMeHHas HayKa W Mpou3BOACTBO. CpencTBa CBSI3U. 3HAHUA,
HX POJIb B JKU3HHU YCJIOBCKA U O6IJ_ICCTB3..

Kak mrogu mo3HaroT OKpyxaromuid Mup (Hayka Buepa,
CErOJTHs, 3aBTPA).

VYnpasnenue MIPOU3BOCTBOM: poJIb ABTOMATHUKH,
anexkTpoHrkd. KoMmbrorepuzanus npousBoactea. Po6oTsr. [exu-
ABTOMATHI.

CpenctBa cBsi3u u mnepenadya wuHpopmanuu: Tenerpad,
TenedoH, paauocBsa3b (PaJMOCTAHIIMSA, PAJUOBOJHBI, AHTEHHA,
MPUEMHUK, TPOMKOTOBOPUTEJH), TEICBUICHUE.

JlaGopaTopHble pad0ThI M ONBITHI

HaoOmronenue 38e31H0r0 Heba.
Ha6mtonenue JIyHbI B TENECKOIL.
Ornpenenenne azumyTa COJIHIIA ¢ TOMOIIBIO KOMIIACA.

W3roroBneHune acTpoisiOny 1 oNpeaeeHUe C €€ IOMOIIBIO BbI-
COTBI 3BE3/I.
N3mepenue atmochepHOro 1aBieHuss 6apoMETPOM.

N3roroBnenue rurpomerpa.

N3yuenne neiicTeus ppryara.

N3yueHne neicTBUs MPOCTBIX MEXaHU3MOB.
Borunicnenne MmexaHuueckoi paboThl.

BrIpanuBanue kpucrasia.

3HAKOMCTBO C KOJUIEKIUEH IIacTMacc.

3HAaKOMCTBO C KOJUIEKIIUEN BOJIOKOH.

Pacno3naBaHre NpUPOIHBIX U XUMUYECKHUX BOJIOKOH.
N3menenue hopmMbl NOIUATUIICHA IPU HATPEBAHUH.
W3ydenune neiictBus TenerpadHOro ammapara.

[ToaroroBka k ro10Boi KOHTpOJILHOU padoTe (14)
I'onoBast koHTpOIBHAS pabora (1 u)
PesepsHoe Bpems (1 u)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
OBPA3OBATEJIbHOI'O ITPOLIECCA

ellporpamma kypca «BBeneHue B €CTECTBEHHO-HAY4YHBIE
npeaMeTtsl. EcrecTBo3HaHuEe» AJist 5—6 KI1accoB.

o/ ypesuu A. E., Hcaeg /[. A., Ilonmax JI. C. BBenenue B ecre-

CTBEHHO-Hay4Hble mnpeameTsl. EctecTtBo3Hanue. duzuka. Xu-



MHA. 5—6 Ki1accel. YueOHHK.

o/ ypesuu A. E., Kpacnos M. B., Homos JI. A., [loumax JI. C.
BBenenue B ecTeCTBEeHHO-Hay4dHbIE MpeaMeThl. EcTecTBo3HaHNE.
®duszuka. Xumus. 5 kinacc. Pabouas teTpass.

o/ ypesuu A. E., Kpacnoe M. B., Homos JI. A., I[loumax JI. C.
BBenenue B ecTecTBEeHHO-HayuHbIE MpeaMeThl. EcTecTBo3HaHuE.
®usnka. Xumus. 6 kinacc. Pabouas TeTpanp.

o/ ypesuu A. E., Hcaeg /[. A., [lonmaxk JI. C. BBenenue B ecre-
CTBEHHO-Hay4Hble mpeameTsl. EcrtecTtBo3Hanue. duzmka. Xu-
MHsA. 5—6 Ki1accel. MeTOAUUECKOE TOCOOHE.

CHI/ICOK HarJisiIHbIX HOCO6PII>1

JlamMna HakaiuBaHus.
TGHJIOI/ISOHHL[I/IOHHLIG MaTepI/IaHLI.
3aTMeHus.

I'na3 kak omrudeckasl CUCTEMA.

3emirst — mraneTa CoTHEYHOH CHCTEMEL.
CoinHevHast cucTema.

Crpoenue aTMochepsl 3eMITH.
bapomerp-anepous.

JIBurarens BHyTPEHHETO CTOPAHUS.

WRO_AN R W=



I[TOYPOYHO-TEMATHUYECKOE IINTAHMPOBAHUE

5 knacc (34 4, 1 4 B HEHEMO)

XapakTepucTHKa BUAOB

np.Tena u BemecTBa. MHOT0oOOpa3ue SIBICHHUIN
MIPUPO/IBI. duznueckue SIBJICHUS:
MEXaHUYECKHUE, TEIUIOBbIC, AJIEKTPOMArHUTHBIC,
CBCTOBBIC.

Beinonnenue ynpaxsenui. JleMoHcTpanuu
Pa3IMYHBIX (HU3UICCKUX SIBICHUN

No | Tema ypoka Coneprxanue ypoka JeSTETBHOCTH YUAIHXCS

yp

OK

a
Beenenue (2 u)

1 Brenenue. [Ipupona xuBas n Hexusas. [lorarue o N3yueHue sBIEHHUNA IPUPOLBI,
Tena u SIBJICHUAX NPUPOAbL. UenoBek — 4yacThb UCTIONB3YSl PUCYHKHU YUeOHUKA U
BEIIECTBA. MIPUPO/IbI, 3aBUCHUT OT HEe, IpeodpasyerT ee. JIOTIOJTHATEIIbHBII
Yto Heo6xonumocts u3yyenus npupozsl. Pusnka u WJUIFOCTPATUBHBIM MaTepua
H3y4aer XUMHS — HAYKH O IIPUPOJC. Onpenenenne GU3NIECKUX
(I)I/I3I/IK8.. ,Z[eMOHCTpaIII/I](I. Cnafmm: JIECHOU HGfIS&)K, BU I SABJICHUH T10 PENPOSYKIIUAM.
Yro Ha PEKy, 3Be3qHOE He0Oo, >KUIUIIE JAPEBHETO Brigenenne Ha3BaHmii BEIIECTB,
u3yJaer YeJIOBEKa, COBPEMEHHas YJWIla, pPa3jIMnYHbIC (I)I/I3I/I‘<IGCKI/IX Tel U (I)I/BI/I‘ICCKI/IX
XUMUSI BUJbI TpaHCIIOPTAa, HUCCICAOBAHHUC KOCMOCa U SIBJICHUHU U3 IPEAJI0KCHHOI'O

YUYUTEJIEM TEKCTa.
Pabora ¢ Tabaumamu u3 paboueit
TETPaJIH.

OrnpenenieHne XUMUYECKUX SBJICHUM

Ha OCHOBE JIEMOHCTpAITHiA.




XVUMUYECKUE SBJICHUS IIPEBPAILECHUS BEILECTB.
[IpuponHble, UCKYCCTBEHHbIE WU CHHTETUYECKHE
BemiecTBa. HarpeBanme caxapa B mpoOupke,
ramieHue coJbl YKCYCOM H JIp.

Metonasl
UCCIIEI0Ba
HUSA
IIPUPOJBL.
JlaGopaTop
HOE
obopyioBa
HUE.
N3mepenus.
Nsmepuren
bHbIE
MPUOOPHI.
[Ipocreiimm
e
WU3MEPEHHUS.

Onucanue ABJIEHUI NPUPOJBI B IUTEPATYPE U
uckyccrse. HayuHslil Moaxo K U3y4eHUIo
npupobl. Habnronenue, oneIT, Teopusl.
JlabopaTopHoe 060py10BaHUE, IITATHBHI.

ITpaBuia monp30BaHMs U MpaBuila 6€30MaCHOCTH.
Jlabopamopnuie onvimut:

1. Ykpenutph Ha WITaTUBE JaNKy U KOJIBLIO TAKUM
00pa3oMm, 4TOOBI IITIAPUK, BEIMTYIICHHBIN U3
JIANKH, TIPOJIETEB CKBO3b KOJBIIO, yHal B
KOpPOOOUKY, CTOSIIIYIO HA OCHOBAHUH ILITATHBA.
2. OnpenenuTs YUCIIO My3bIPEKOB, KOTOPHIE
BBIIIYT U3 KOJIOBI, €CIIA €€ OTKPBITHII KOHEIl
OIyCTHUTH

B BOJIy U HarpeBaTh KoJOy TEIJIOM pyK

Ponp u3MepeHuii B HAyYHBIX HCCIEHOBAHUAX
U B mpaktuke. I[Ipocreie U3MepUTENbHBIE
npuOOpbl W HMHCTPYMEHTBI:  JIMHEHKa,
W3MEpUTENIbHAs ~ JIEHTa,  HW3MEPUTEIbHBII
nuMHIp, tuHamometp. [lkana npubopa: neHa
JeJieHusl, Tpenesa M3MEpEeHUu. AJITOopUTM
HaXOXJECHUA LIEHbl JEJIEHHs M [pejaena
n3Mepenuii. I3mepurenbHas JIMHEWKA,

Brimonnenue nabopaTopHbIx

OTIBITOB.
Pa6ota B rpymnme

N3006paxenue mKkasbl 1H000ro
npubopa ¢ yKa3aHHUEeM LIEHBI
JICTICHUS U TIpeliela U3MEPEHUMN.
HaxosxneHue 1ieHbl JeseHus 1
npezena u3MepeHuit mpuodopa.
Beinonnenne nabopaTopHbIX

OTIBITOB.
PaboTa B rpynme

N3o00paxenne  mKamel  JIOOOTO
npubopa ¢  yKa3aHWEM  LCHBI
JCJCHUS W TIpeleNia H3MEpeHHH.
HaxoxneHue 1eHBl JeNeHHS |
npenena  u3MepeHui  mpubopa.
Brmmonnenue nmabopaTtopHbIX padoT.
PaGora B rpymme.




CEKYHJIOMEP JIEMOHCTPAIIMOHHBIH,
BOJIbTMETPIEMOHCTPAIIMOHHBIN,  BECHl  CO
KAJIOW, TMHAMOMETP AEMOHCTPALMOHHBIN
Jlabopamoprvie pabomui: «Omnpenenenue
pasmepoB  Qusmueckoro Tema», «l3mepenue
obvema  KuakocTw», «V3mMepenue oOBema
TBEPJIOTO TEJIay

Tena u Bemectna (11 4)

Xapakrepu
CTUKH TN U
BEIICCTB.
CocrosiHue
BEIIECTBA.

IIncemenHslii onpoc 1o TeMe «BBeneHue».
XapaKkTepuCTUKUA TeN | BEmecTB: (opma,
00BeM, IBET, 3armax.

Jlabopamopnas paboma «CpaBHEHUE
XapaKTePUCTHUK TEID».
JemoncTpauuu. Tena pa3iuyHble U OJJMHAKOBBIE
o popme, 00bEMyY U LIBETY.

TBepnoe, KUAKOE U Ta3000pa3HOE COCTOSTHHS
BemiecTBa. Coxpanenue GopMbl 1 00beMa
TBEPABIMU TEJIaMH, COXpaHEHUE 00beMa U
HECoXpaHeHHe (OPMBI JKUIKOCTIMH,
HecoxpaHeHue (OpMbI 1 00beMa ra3amu.
[Tpu3Haky HU3HYECKUX SIBICHUN: IIPH IIEPEX0JIe
BEIIECTBA U3 OJJHOTO COCTOSIHUS B JAPYTOE HE
MOSIBJISICTCS. HOBBIX BEIIECTB, HE MPOUCXOIAT UX
MIPEeBpAIICHHUS.

Jlabopamopnas paboma «HabmoneHne

CpaBHeHUE XapaKTepUCTUK
(bU3NUECKUX Tell.
Brimonnenue nabopaTopHoi
pabotel. Habmonenne pa3nyHbIX
COCTOSIHUI BEUIECTBA.
PaGoTa ¢ Tabaunei u3 padoueit
TETpajIu.
Brimonnenune nabopaTopHOI
pabotel. PaboTta ¢ wiumocTpanusamMu
yueOHUKa




Pa3JIMYHBIX COCTOSIHUM BEIIECTBAY.
JdemoncTpanun. Pasnuunble TBepable —Tela.
[lepenvBanve MOJIKPAIIEHHONM KUJIKOCTH U3
MEH3YPKH B COCYZABl pa3sHON (QOpMBI, a 3aTeM —
CHOBa B MEH3YpPKY. IlepeBs3aB HUThIO PE3NHOBBIN
miap, HAmoJHSIOT OJIHY €ro 4acTh BO3AYyXOM, a
3aTEM pa3BA3bIBAIOT HUTh: BO3AYX 3aIIOJHSET BECH
o0vem. lcmapenue BOABI M €€ KOHJEHCAIHS.
[InaBneHue cTeapyHa M €ro OTBEpJACBAaHUE.

Macca. Macca. [lepBbie npeACTaBICHUS O Macce Kak HaGmonenue 3a n3MepeHreM MaccChl
Wsmepenne | © KOJHMYECTBE BEIIECTBA. Heob6xomumocTh Tela  HA  DAasIMUHBIX  Becax.
MAacCCHlI. M3MEPEHHH MACCHL M3 HCTODHE U3MEPEHHA N3mepenne macchl PU3NYECKUX Tel
Macchl. Mepbl 1 3TajoH Macchl. PeIyakHbIE BECHI,
Ha y4eOHBIX BEcax.
npaBuia paboThl ¢ HUMHU.
Hemoncrpauuu. Becol. M3mepenune macchl Tena
Ha Becax.
Jlabopamopnas paboma «3mepeHune Macchl Teina
Ha PHIYXKHBIX BECax»
Temmepary | TemmnepaTypa Kak BaykHasi XapaKTE€pUCTHKA TeJ OrnpezenieHNe LEHbI ACTICHUS
pa. Y BEIIECTB, PA3IMYHBIX SBJICHUN IPUPOIBIL. TEPMOMETPA.
IIpoBepka W3mepenue temmeparypsl. TepmMoMeTpsl, H3mepenue teMieparypbl
SHAHR npasuiia paboTsl ¢ HUMU. OcoOeHHOCTH BOJIBI M BO3/lyXa

KOHCTPYKUUH MEIUIUHCKUX TEPMOMETPOB.
[ToaroroBka K MUCbMEHHOMY OMPOCY.
Jlabopamopnas paboma «3mepenue Temmepa-
TYpPbI BOABI U BO3JIYXaY.

TEPMOMETPOM.
Pa6ota B rpynre.

PaGora ¢ Tecramu. Pemenune




JdemMoHcTpaumu. Bocnnamenenue TOJIOBKHU
CIIMYKHU IIPH €€ HarpeBaHUU. YBeJIWYeHHne oobema
JKUJKOCTU IIPU HarpeBaHuU. [[eMOHCTpallMOHHBIN
TEPMOMETD.

@poHTanpHas MPOBEpKA 3HAHUM YyYalMXCA II0
TeMe «Tea u BelecTnay.

Kau€CTBCHHBIX 3aja4. Brinonnenue
OKCIICPUMCHTAJIBHOT'O 3aIaHUs.

Crpoenue
BEIlEeCTBA:
MOJIEKYJIBL,
ATOMBI,
HOHBI.
JBrxenue
YaCTHII
BEIIIECTBA.

3HaueHue 3HAHUHN O CTPOCHHUH BEIIECTRA.
JenumocTts BemecTBa. CTpoeHHE BEIIECTBRA:
MOJICKYJIbI, aTOMBI, HOHBI. [IpencTaBieHue

0 pa3mepax 3Tux 4actull. CTpoeHHe MOJEKYII.
Jlabopamopnass ~ paboma  «HaGnronenue
JISITAMOCTH BEIIIECTBAY.

Jemoncrpaumu. /lenumocts Mena. Moaenu
Pa3IMIHBIX MOJICKYJ H ATOMOB.

Huddys3us B razax, KUIKOCTAX U TBEPABIX
Tenax. JIBIKEHHE YacTHUIl U TeMIIepaTypa Tedl.
[Tpumeps! tuddys3un B mpupoje, TEXHUKE,
obITy. Jlabopamopnas paboma «Habnronenue
sBiIeHUN Tuddy3um».

Jemonctpanuu. uddysus naxydero
BelIecTBa (€3010pPaHT, OJEKOJIOH, d(Up).
«MoJienb GpOYHOBCKOI'O IBUKEHUSA», U3
KOTOPOH Npe/iBapuTeIbHO BbIHYTA IAl0a.
Huddysus pacTBOpa METHOTO KyIopoca u
BOJIBI.

PaccmarpuBanue monenei
MOJIEKYJI U aTOMOB.

HaOmronenue ssineHuit
nuddys3un B mpupoie, TEXHUKE,
OBITY.

BrimonnaeHue 1abopatopHoit
paboTHI.




Bzaumonen
CTBHE

ILOKa?)aTeHBCTBa CYHICCTBOBAHHUSA IMMPUTAKCHUA
MCKAY YaCTUllaMU BCUICCTBA. CkIleuBaHue u

HaOnronenue BzanMoaeiicTeus
YACTHUI] PA3TUYHBIX BEIIECTB.

YaCTHIL cBapka. /[oka3aTenbCTBO CylIECTBOBAHUS BbinonHe e 1a60paTOpHOit
BEILIECTBA. OTTAJIKUBAHUS MEX Ty dyactuiiam. [losicHenne paGoTsI
Crpoenue CTPOCHHUSI TBEPJIBIX T, )KUJIKOCTEH, Ta30B Ha
TBEPIABIX OCHOBC 3HAHWU O CTPOCHUU BCIICCTBA.
TeN, Jlabopamopnas paboma «Habmonenne
KHUJKOCTEH, | B3aUMOJECHCTBUS YaCTUL] Pa3IMYHBIX BELIECTBY.
rasos C | JemoHcTpauuu. BzauMoaelicTBUE CBUHIIOBBIX
MOJICKYJIAP OUIIMHAPOB. HpI/IJ'II/IHaHI/Ie CTCKJIa K HOBCPXHOCTH
HOM TOYKHM | Bozabl. CBapuBaHUE B INIAMEHH JIBYX CTEKIISTHHBIX
3pEeHUsL. TpyOok. CkaTue U pacTsHKEHHE YIPYTHUX Tell.
Mopenu KpUCTaJUIMYE€CKUX PEUIETOK.
Crpoenue Ponb uccnenoBanuii crpoeHus atoma B Hayke. J. | M3yuyeHue cTpoeHus aToma.
aToMma. Pesepdopa — co3natens miaHneTapHO MOIETH N3o00paxkenue Mojenel CTpoeHus

ATOMBI U
HOHBI.

crpoenust atroma. CTpoeHue aToma: siapo
(TIPOTOHBI U HEUTPOHBI), FTEKTPOHBI; MACCHI ATUX
YJacTHIL. 3aps/Ibl POTOHOB U AJIEKTPOHOB, UX
B3aUMO/JICUCTBUE, 3aps Aapa.

Uem MOTyT OTIMYATHCS aTOMBI APYT OT Apyra?
CtpoeHue aTOMOB BOJIOPOJIA, TS, JIUTHSL.
OOpa3oBaHuE UOHOB.

JdemoHcTpamuu. Mojienu siiep aTOMOB.

aTOMOB.

CpaBHEHHE CTPOCHUSI aTOMOB
BOZOpOJa, TeIus, JINTHUA.

XUMUYECKHA
€

®uznueckuil TUKTaHT « CTpOEHUE BEILIECTBA.
Crtpoenue aTomMay. XUMHUYECKHE JIEMEHTHI Kak

Brimonnenue gpusnueckoro
JUKTaHTA.




Pabota ¢ nepuoguveckoit

JJIEMEHTHI. IpyNIbl aTOMOB C OJUHAKOBBIM 3apsA0M SIpa. "
Ilepuognue | 3HAKU XMMHUYECKUX 3JIeMEHTOB. [lepuoanueckas TabJMLEH XMMIYECKHX 5JIEMCHTOB.
ckad TabIUIa XMMUYECKUX 3JIEMEHTOB N3yuenue 06pa3ioB XMMHUYECKHX
Tabiuua 1. . MenpeneeBa: rpymniibl, HEPUOJIBI, BCIICCTE.
XUMUYECKU | psiabl. HoMepa XUMUYECKUX 3JIEMEHTOB. Wzydenne obpasioB Hanboee
X PaCHpOCTpaHeHI/Ie PA3TUYHBIX XUMHUYCCKUX 4acTO BCTPCUYAOIINXCS IPOCTHIX U
3JIEMEHTOB AJIEMEHTOB B IIPUPOJIE. CJIOXHBIX BEILIECTB.
. 1. Jemoncrpanuu. [leprnoauueckas Tabnuia 3anuch GopMysT XUMHUYECKHUX
MenneneeB | xpumugeckux smementos JI. . Menzeneesa. 3JIEMEHTOB.
a. IIpocteie | OGpasipl XMMUYECKHX BEILECTB B CKISHKAX, HA
M CJIOXHBIC | KOTOPBIX yKa3aHbl XUMHYECKHE (pOpMyIIbI
BEIIECTBA. BEILIECTB.
BemectBa, cocrosimpe M3 aTOMOB  OJHOIO
XUMHUYECKOTO JJIEMEHTa, — IPOCThIE, a
COCTOSIIIIME U3 aTOMOB HECKOJIBKUX 3JIEMEHTOB
— CJIOXKHBIE.
DopMyIIbl XMMUUECKUX BEILIECTB.
Jemoncrpanuu. O6pasisl Hanbosee yacTo
BCTPEYAIOLIMXCS IPOCTHIX U CIOKHBIX BEIIECTB.
10 | Kucnopoa. MecTo KucIopoia B IEPUOAUYECKO Tabnuiie, N3ydenue kucnopoaa u €ro
Bomopon. ero 3Hak, Homep. Kuciopoa — camslii pacipocT- | COEIUHEHMI.

paHEeHHbIN Ha 3eMile XUMUYECKUH 3J1EMEHT.
CoennHeHus KUCI0pO/ia ¥ MPOCTOE BEIIECTBO
KHCJIOPO/I, €r0 CBOWCTBA U 3HAYEHHE ISl KUZHU
Ha 3emsie. DoTocuHTe3. ['opeHne B KUCIOpOE.

Omnpenenenne 3HAYCHUS KUCIOPOa
JUTSL SKA3HU Ha 3eMie.

Brinmonnenue nabopatopHoi




Jlabopamopnas paboma «Habmonenue
TOPEHHUSI.

Hemouncrpaumu. [lonyyenue kucnoposa.
Kucnoponnas nonymika. ['openue B
KHCIIOpOJIE.

Craiinpl ¢ n300pa’keHUEM TETIIOBBIX
JIBUTATEIIEH W MaIuH, JUTsl paOOThI KOTOPBIX
HEO0OXOIUM KUCIIOPOJI, TJI€ OHU UCIIONIb3YIOTCS,
JIpYrUX IPUMEPOB UCIIOJIb30BAHUS KHCIOPO/a.
MecTo Boiopo/ia B IepuoInYeCcKoi TabuLe,
ero 3Hak, Homep. Bogopon B npupoze. IIpocroe
BELIECTBO BOJAOPO/I: €ro MOITy4YeHHe, CBOICTBa,
pacnpoCTpaHEHHUE B PUPOJE, IPUMEHEHHUE.
3HaueHUE BOJOPOA KAK KOJIOTUYECKH YUCTOTO
torunBa. CoeAMHEHUs1 BOJOPOAA.

HemoncTpaumu. [Tonyuenune Bonoponaa ¢
noMouipko anmnapara Kumnmna.

paloThI.
H3ydeHne Bogopozaa u ero
COECIUHEHUH.

HabmoaeHue onbiTa Mo U3y4eHHIO
BOJIOPOJIA.

11

Bona.
PactBops! 1
B3BECH.

Bona: ctpoenne monekysasl Bojabl. CBOMCTBa
BOJIbI, €€ PaclpoCTpaHEHUE B IPUPOJIE, 3HAUCHUE
JUISL )KU3HU YeJIOBEKa, )KUBOTHBIX M PACTECHUM.
Hcnonb3oBanue BOAbI B HAPOJHOM XO3SIMCTBE.
Bona xak pactBoputens. @unprpoBanue. Oxpa-
Ha BOJHBIX PECYPCOB.

Jlabopamopnas paboma «Paznenenue
PacTBOPUMBIX M HEPACTBOPHMBIX BEIIECTB
GbUIBTPOBAaHHEMY.

Brinonunenue nabopaTopHoi
paloThI.

PaCTBOpeHI/IC Pa3JIMIHbIX BCHICCTB
B BOJC U (I)I/IJIBTpOBaHI/Ie pacTBOPOB.

HaGJ’IIOIlCHI/IC 3a [MPUTOTOBJICHUEM
HCTHUHHOTO paCTBOpPa U B3BCCU




PactBoppl B mpupone, TEXHUKE, OBITY.
PactBoputens u pacTBOpsieMOE BEILECTBO.
HctnaHBIE pacTBOpel M B3BecH. MaccoBas
JI0JIs1 BELIECTBA B PacCTBOPE.

JdemoncTpaumu. [I[puroroBieHre ICTUHHOTO
pacTBopa M B3BECHU

12| TImoTHOCTD. | [InoTHOCTH Kak XapaKTEPUCTHUKA BELIECTBA. Pabora ¢ Tabaure mIoTHOCTEN.
Pemrenue 3agaun  HaA  BBIYMCJIEHUE IUIOTHOCTH IO Pemenue 3aay Ha BeIUKCIIEHUE
3a7ad4. W3BECTHBIM Macce U 00heMy. TJIOTHOCTH IO U3BECTHBIM MAcCe U
00BeM
JemoncTpauuu. B3semBanue Ten oo (foB/Myne p=m/V
OJIMHAKOBOTO 00heMa, HO Pa3HOIM MacChl U
OJIMHAKOBOI Macchl, HO pa3HOro o0bema.
. [Ipeo6pazoBanue HopmyIbl p = m
Pewenue 3amau Ha cBA3p MeXay Mmaccow, | - T E b
00BEMOM H TIOTHOCTHIO B m V
m=phuV=__
p
13 | Kontponsn Konmponvnas paboma «I1noTHOCTD BelecTBay BrinosnHeHne s3KkCIEpUMEHTAIIBHOTO
ast pabora 3aaHusl.
Pemenne kauecTBEeHHBIX 33724
B3aumoneiictaue e (10 u)
14 | K yemy | W3menenue ckopocT u (popMBI Tela mpu M3y4eHue 3aBUCUMOCTH
IIPpUBOAUT Z[GﬁCTBI/II/I Ha HCTO APYIrux TCI. Cwnia xak pe3ynbTara HeﬁCTBHﬂ CUJIBI OT ee
JCUCTBHE XapaKkTepucTHKa B3auMoeicTBuUst. CHITbI 3HAYCHMSI, HAIIPABJICHUS, TOUKH




OJHOTO
Tela Ha
npyroe?
Cuisl.
[eiicTtBue
pokaer
MIPOTUBOJIE
HWCTBHE.

Pa3IMYHOMN NPUPOIBI: CUIIA TSKECTH, CHUIIA
YOPYTOCTH, 3JEKTPUYECKAsl U MarHUTHAs CUJIBI,
CHWJIa TPEHMs], CHJIA 1aBJICHUS. 3aBUCUMOCTb
pe3yibTaTa IeUCTBUS CUIIBI OT €€ 3HAUCHMUS,
HAIPABJICHUS, TOYKHU IIPUIIOKEHUS.
Jdemoncrpauun. Tenexka, Ha KOTOPOU yKpel-
JIeHa CoKaTasl IIPY>KUHA, HE IIPUXOJIUT B
JIBUJKEHHE, €CIIU € HE OT 4E€TO OTTOJIKHYThCSI.
JBrKymascs TenexkKa, CTOJIKHYBILIUCH C
TEJIEKKON TaKOM K€ MaccChl, IPUBOAMT €€ B
JIBUKEHHE,

a cama IIpY TOM OCTAHABJIMBAECTCH.
[InacTUnMHOBBIN MIAPUK, YIIAB HA IIOBEPXHOCTh
cTojia, u3MeHsieT cBoro popmy. Korna
IIPYKUHE MTOABEIINBAIOT I'Py3, OHA
pacTsrusaercs. JleMOHCTpaluy CUJI Pa3IMuHON
MIPUPOJBL.

3aBUCUMOCTh pe3yJibTaTa JEHUCTBUS CUIIBI OT €€
3HA4YEHUS, HAIIPABJICHUS, TOUYKU MPUIIOKEHUS.
PaccmoTpenue onbITOB U SABIEHUI
B3aUMOJICHCTBUS TN C YKa3aHUEM CHJI
JIEUCTBUA W MPOTUBOACHCTBUS. PeakTuBHOE
nBwkeHue. JleMoncTpanun. B3aumoelictpue
JIBYX TeJe- )KEeK paBHOM Macchl, pa3HbIX Macc (¢
MOMOIIIHIO TPHOOpa HA BO3AYITHON MOIYIITKE —

npuioxenus. Habmonenue
OIIBITOB C UCIOJIb30BAHUEM
TEJEKKH, IIIACTUIIMHOBOIO
IapHKa, IPY>KUHBI C TPY30M.

Ha6HIOI[eHI/I€ BSaHMOﬂeﬁCTBHH TCII.
['padpraeckoe n3oOpaxeHue Cul.




[TJA3M wmnu 7erKOmoABUKHBIX TEIIEKEK).
«CernepoBo koseco». MoJienb pakeTsl.
JemoHncTpanyu

C MMOMOIIBI0 JC€TCKUX UI'PYIICK.

15 | BecemupHoe | BcemupHOE TATOTEHHE, €TI0 MPOSBICHHUS: Habnronenue 3a mageHueM
TATOTCHUC. ImaacHUE TCJI Ha 3€MJIIO, JOBUXKCHUC TIJIAHCT U pa3IuYHEIX TEII. I/I306pa;KeH1/Ie
I[e(l)OpMaLII/I CIIYTHHKOB, IIPUJINBBI U OTJIUBLI. Cuia TAXKCCTHU, CWJIBI TSKECTU. BbIUunClieHUEe CUJIBI
q. €€ 3aBHUCUMOCTh OT Macchl Tesa. OTKphITHE TspKecTH Tena 1o popmyie Fr = 9,8

3aKOHa BceMUpHOro Tsarorenus M. HperoToHOM. H/krem
Enunnna n3mepenus cunbsl — 1 HptoToH (H). Ha6monenne PABIIIHEIX
HemoncTpauuu. [lageHue pa3nuyHbIX TEN. BH/I0B Jle)OpMaLHH.
BrutnBanue BoabI U3 HAIIOJMHEHHOI'O CTAKaHa.

_ [IpuBeneHne MpuMEPOB Pa3IUYHBIX
Paznuunbie BUabI nedopmariuu: pacTsKeHue, BH/IOB 1eOPMAITHH B IPHPOIIE,
cxaTue, u3rud, cBur u kpydenue. [Iposisnenue GBITY, YETa U HCIO/Ib30BAHH
nedopMaiuu B Ipupoje, ObITy, YUeT U TebOpMAITHH B TEXHUKE
HUCIOIb30BaHHUE B TEXHUKE.
Jemonctpamuu. [Tpubop nis nemoHcTpanuu
pa3IMYHBIX BHJIOB AehOpMaIliu.

16 | Cuma Bo3HukHOBEHME CHITBI YIIPYTOCTH TIpH Teopma- HaoOmronenre BOSHUKHOBEHUS CUJIIBI
YIOPYTOCTH. uuu Ten. Hanpasienue cuiisl yrpyrocTu. 3a- YIOPYTOCTH 1pU AedhopMaIiiu.
VCIIoBHE BHUCHUMOCTbH CUJIBI YIIPYTOCTH OT JehopMalnu. HccnenoBanue 3aBUCUMOCTH CHJIBI
paBHOBeCHS OObscHeHnEe BOZHUKHOBEHUS CUJIBI YIIPYTOCTH C YIOPYTOCTH OT AehOpMAIIHH.

TelL TOYKH 3PEHUSI MOJIEKYJISIPHOTO CTPOEHHUS BEIlle- PaGoTa B rpymre.

ctBa. IIposiBieHnEe CUIIBI yIIPYrOCTH B MIPUPOE,
B OBITY, YUET U HCIIOJIb30BAHHUE €€ B TEXHHUKE.

Onpenenenre ycloBUi, IpU




Jlabopamopnas paboma «Habmonenne
BO3HUKHOBEHUS CHJIBI YIIPYTOCTH TIPH
nepopmanuny. JleMoHcTpanum.
BO3HHUKHOBEHUE CHIIBI YIIPYTOCTH B TIPYKHUHE, K
KOTOPO¥ MO/IBEIICH MIapuK. JleMoHCTparust
CHJTBI YIIPYTOCTH, BO3HUKAIOIIEH B Pa3IMIHBIX
Urpyuikax. Beictpen u3 npyXKHHHOTO
MUCTOJIETA.

YCHOBI/IH, IMPU KOTOPBIX TCJIAa HAXOAATCA B IOKOC
HJIN ABUXKXYTCS PABHOMEPHO U HpSIMOHI/IHeP’IHO.

Jemoncrpanuu. Craiasl ¢ U300pakeHUueM Io-
JIeTa NapallroTUCTA, IBUKEHHE TEI B
HEBECOMOCTH M T. .

KOTOPBIX TEJIO HAXOJUTCS B MIOKOE
WM IBMOKETCs. M300paxkenune cu,
JIEUCTBYIOLIMX HA TEJIO,
Haxozs1Ieecs B paBHOBECUH

17

N3mepenne
CHUIJIbI.
Tpenue.

[ToBTOpeHue MaTepuana: 1mkasia npudopa,
ornpeiesieHue 1IeHbl AeJIeHus, peena
U3MEPECHUM.

YerpoiictBo nuHamomerpa. Cuia TpeHus: ee
MIPOSIBJIEHUE B MPUPOJIE, B OBITY, YCIOBUS €€
BO3HUKHOBEHUS; MPUYHNHBI BOZHUKHOBEHUS
TpeHusl. TpeHHe CKONbKEHUS U TPEHUE KaueHHUS.
Jlabopamopnas paboma «I3mepeHne CUIIbl
TPEHUS.

JdemoncTpauuu. J[nHaAMOMETPBI pa3IuyHOTO
tuna. Mi3mepenue CUIIbl TPEHHUs IIPU JBUKEHUU
Opycka 1o cTody.

N3yuenue ycTpoiicTBa
nuHamoMetpa. i3mepenue cuisl.
W3yuyenue npuurH BOZHUKHOBEHUS
CHWJIBI TPEHUS.

CpaBHEHHE TPEHUS CKOJIbKCHUS W
TpeHus kauenus.HaOmonenue 3a
NOKa3aHUSAMHU JUHAMOMETpa TpHU
U3MEHEHUN KOJIMYECTBA TPy30B Ha
Opycke TpubomeTpa.

BeicTymenue ¢ 1oki1agom.
[IpocnymmBanue cooOeHu
0JIHOKJIACCHUKOB




18

Onexrpuuec
KHE€ CHIIBIL.
MaruuTtHoe
B3aHUMOJICiC
TBUE

OOBbscHEHUE NEKTPUIECKOTO B3aMMOICHCTBUS
Ha OCHOBE 3JIEKTPOHHOU TEOPUU. DIEKTPU3ALIMS
Te TpeHueM. [lepegaya 35eKTpuyecKoro 3apsaa
COIPUKOCHOBEHHEM. B3anmopericTeue
O/JIHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEl.
[IpuHIMIT AERCTBUSA IIEKTPOCKONIA.
Jlabopamopnas paboma «Habmonenne
B3aUMOJICHCTBUS HAIJICKTPU30BAHHBIX TEID».
JdemoHcTpaumMu. DIEKTpU3aLUs CTEPKHEN U3
700HUTA U CTeKJIa, OOHAPYKEHHUE 3apsiia Ha HUX
C TIOMOIIIbIO OYMa)KHBIX «CYJITaHOBY.
Onekrpockon. [lepenaua 3apsga ¢ onHoro
3JIEKTPOCKOMNA Ha JPYTOH.

[TocTostHHBIE MAaTHUTHI, MPUTSDKEHUE UMH
JKeJe3HbIX (cTanbHbIX) Teil. [lomocoBele,
JyrooOpa3Hble, KEPAMUYECKAE MATHUTHI.
[Tontoca MarauTa, yCuaeHue MarHUTHBIX CBOMCTB
K MojatocaM. MarHuTHas cTpesika. 3eMysl Kak
Maraut. Kommac. [IppumeHnenre nocTosTHHbIX
MarHuToB. Jlabopamophnas paboma
«Habmro1eHre MarHUTHOrO B3aUMOIEHCTBHUIY .
JemoHcTpanuu. Pa3iuyHbie MarHuThl, UX
JISWCTBHE HA JKEJIE3HbIE (CTAJIbHBIE) Tea.
Junamuk, TenedonHast TpyOKa, MarHUTHAs
3aIeKa.

HaOmronenne B3auMoaeicTBus Ha-
AIEKTPU30BAHHBIX TEll.
OO0BsicHeHrEe TPUHITUTIA JCHCTBUS
3IEKTPOCKOTIA.

BrimonnaeHue 1abopaTopHOi
paboTHL.

HaOironenre MarHuTHOTO
B3aUMOJICUCTBUSL.

Brimonnenue madbopatopHoit
paboTtsl. PaboTa B rpymre.




19 | MaBnenne Cuna naBieHus U gaBieHne. Equnuiia gaBieHus IIpuBenenne NpuMepoB Criocobos
— 1 mackainsb (ITa). Coco0bl yBeInueHus U YBCIMHCHUA U yMCHBINCHHUS
yMEHBIIEHNs JaBjeHus. JleMOHCTpaum. AQBIICHH.

Pa3pesanue Kycka miacTuiiiHa TOHKOU
MIPOBOJIOKOM TpU ACHCTBUH HEOOBIION CHIIBI.
JlaBneHue Ha EeCOK MPH Pa3IMYHOM TUIOLIAAN
ONOPBI.
20 | Hdasnenue B | IlpexacTaBieHue I0KIaI0B 10 TeMe «JlaBieHue BricTynnenue ¢ nokiagamu,
KUIKOCTAX | Tea Ha onmopy». 3akoH I[lackand. Yuer u MIPEICTABIICHUE CXEM,
u rasax. | HMCIOJb30BaHUE MEPEIAYN TABICHUSA WJUTIOCTPALIMHI, TPE3CHTALUMN.
JlaBnenue KUJKOCTSAMH U Ta3aMH 0 BCEM HANPABICHUAM B | [[3yqeHue HCIIONB30BAHNS
Ha r1yOuHe | TEXHHUKE. reperady IaBJICHUS JKUIKOCTIMU U
KHUIKOCTH. I[eMOHCTpaII]/IH. LHap TTackans. Ha,I[YBaHI/Ie Ka- razammB TexHHKe. HaOmoneHue 3a
MEpBI OT Ms14a, JIEXKAIEH Ha CTOJIE U HAKPBITON HU3MEPCHUCM NaBJICHUS Ha Pa3HbBIX
TIJIOCKO# JIONIEUKOH ¢ TPY30M: TPy3 HOAHMMAeTcs | IVIyOMHAX, 0 pasHbIM
Ha JOIIECYKE. HaITpaBJICHUAM.
Hanuuue naBienust BHyTpU XKUIKOCTH, €TO BbiaiKenne TUIoTes.
BO3pacTaHue ¢ TmyOuHoi. PaBeHCcTBO naBneHuMit Dopmyiuposaiue BblBoja
BHYTPH KHUJIKOCTU Ha OAHOMU TITyOrHE 10 BceM
HaIpaBJICHUSIM.
JemoncTpanun. Mi3mepeHue naBieHus Ha
pa3HbIX TTyOHMHAX

21 | Coobmwarom | 3akoH cOOOUIAIOMIUXCS COCYA0B. [Ipumeps HaGuoieHure 3a ycTaHOBJIEHHEM

necs coobmaronuxcs cocy1oB. [Ipumenenue

YPOBHS KUJIKOCTH B




COCY/bI. COOOMIAIOIIUXCS COCYIOB: IIUTI03, BOJAOIPOBOI, COOOIIAIOIIUXCS COCYIaX.
(1)0HTaH. I[eMOHCTpaImH. YpOBeHL BOJKI B O0BACHEHHE 3aK0HAa
COO6H.[3.IOH.H/IXCH cocyax. MOI[CHB BOOOIIpOBOJAA, coo6ma}0mﬂxc;{ COCYIIOB.
MozeNb OHTaHA. [IpuBenenue npumMepos

COOOINAOIUXCS COCY/IOB.

22 | BolTankusa BriTanikuBaroias cuia, €€ "3MEPEHUE Ha OIIBITE. H3mMepenue BbITaTKUBAOLIEN
omas cuna. | Jlabopamopuas paboma «3mepenne CUJIbl. BBIIBHIKEHUE TUITIOTES.
Hzyyenue BBITAIKUBAONICH criby. OObICHEHHE PUYUH dopMyIUpoOBaHHE BBIBO/A.
apXMMEJI0B | BO3HUKHOBEHUS BBITAIKUBAIOIICH CUJIBI. BbéHOHHeHI/IG nabopaTtopHoit

. a0OThI.

OH CHIJIBL. JemoHcTpanuu. YMeEHbIIIEHHE Beca Tea, p
MOTPYEHHOTO B BOY. HeﬁCTBI/Ie Pemrenye kauecTBEHHBIX 3a1a4d Ha
BBITAJIKUBAIOLIEH CHJIBI HA PA3JINYHbIE TENA, c. 71 yueOnuka
MOTpYXKEHHBIE B BOAY. JlabopamopHas paboma
«BpIsicHEHUE yCIIOBUS MJIABAHUS TEID».

IToaroToBka K KOHTPOJILHOM paboTe.
23 | Kourponbh | Koumponvhas paboma «JlaBnenue ;KUIKOCTH Ha | PellleHHe KauecTBEHHBIX,
ast pabota. | riyouHe. J/leificTBUE )KUAKOCTH Ha TIOIPYKEHHOE KOJIMYECTBEHHBIX 3a/1a4,
B HEE TEJION. BBIIIOJIHEHHE dKCIIEPUMEHTAIBHOTO
3a1aHUSL.
duznueckre U XuMuueckue sisjaeHust (7 4)
Mexanndeckue sBieHus (3 9)
24 | Mexannue | Mexanndeckoe apikenue. TpaekTopus. Habmrozienue 3a fBMKEHIEM
CKOE Pasznuunbie Buabl ABrkeHus. [Ipumepsr pas3IngHbIX TCJI.
JBIDKEHUE. | Pa3MYHBIX BUJIOB JIBIDKEHHS B IPUPOJIE U AHAJ3 BIKEHUS, OTIPEICTCHIE




Cxopocth | Texuuke. [TyTh ¥ BpeMsi JBHIKEHUS, U3MEPEHHE Cro BUAa.

JIBUKCHHSI. | ITyTH U BpEMEHH. JleMOHCTpauuu. [Touck npuMepoB pa3IMIHBIX
JleMOHCTpanuu pa3IudHbIX BUOB IBHKEHUSI. BUJIOB JIBMKEHUS B IPUPOJIE U
JIB>KeHHE Pa3TUYHBIX UTPYIICK. TEXHHKE.
CKOpOCTh PaBHOMEPHOTO JBUKEHUS. EquHUIIBI Brruncienue ckopocTy JBUKEHUS
MU3MEPEHUs CKOPOCTH (M/C, KM/4 U T. II.). YYEHHKA IO KJIaccy.
VY cKkopeHHOe 1 3aMEJJIEHHOE JIBUKEHUE, BbIumciIeHHE CKOPOCTH
MIPUMEPBI YCKOPEHHOTO U 3aMeIJICHHOTO CAMOJIBHIKYIIIEHCS TETEKKI
JIBUKCHUSI.
Jlabopamopnas paboma «Beraucienue
CKOPOCTH JIBIDKEHUS OpyCKay

25 | Pemenu Pemenne 3aga4 Ha pacyeT CKOPOCTH, IyTH U Pemenue 3aau Ha BbIUKCIIEHUE

e 3aau BpEMEHU JIBUKECHHS, pelieHue MyTH, CKOPOCTH, BpEMEHU
OKCIIEPUMEHTABHBIX ~ 3ajad  Tuma: 1. JIBUKCHHSI
Paccunrate Bpems,
3a KOTOpPOE JIETKOTMOABIKHAS TEIEKKA MPOEAET
JUIMHY cTojia. 2. PaccunTarhb myTh, KOTOPBIH
npoiineT Tenexka 3a 20 ¢. (CKopoCTh TENEeKKH
omnpejiesieHa Ha IPEIbLIYIIEM YPOKE. )

26 3BYK. 3BYK KaK HCTOYHHMK MH(OpMAIK YeToBeKa 00 HabGurofieHne HCTOYHUKOB 3BYKaA.
Pacripoc OKpyXxarorieM Mupe. MIcTouHrKH 3BYKa. Boinonnenue nabopatopHoit
TpaHEHN Konebanuss — HEOOX0AMMOE YCIOBHE pabotsl. PaboTa B rpymmax.

€ 3ByKa BOSHHMKHOBCHHS 3BYyKa. Habmionenue onsIToB,

Jlabopamopuas paboma «Habmonenue
WUCTOYHUKOB 3BYKaY.

JemoncTpanuu. Pa3HooOpa3Hble HCTOYHUKH

HOJTBEPKJIAIOIINX pa3Iuyuue
CKOPOCTH 3BYKa B Pa3HbIX CpEAAX.

Pabota ¢ wimrocTpanusaMu




3BYyKa U KOJIEOIIOIMUECS IeTa, TIOPOKIAIOIIHE
3BYyK. M3BiieueHne 3ByKa C TOMOILBIO
LIEHTPOOEKHON MaITMHBL: CHpeHa 3eeOeKa,
3yOuateie koneca. CKOpPOCTh 3ByKa B pa3IUIHBIX
cpenax. SIBieHne OTpaKeHUs 3ByKa. IXO.
Hcnonbs3oBanue siBIEHUS OTPAXKEHUS 3ByKa B
TexHuke. ['omoc u ciyX, TopTaHs U yxo.
JdemMoHCTpanuu. OtcyTcTBUE 3ByKa
paboTaroniero 3BOHKA, IOMEIIEHHOTO IO
KOJIOKOJI, M3-110J1 KOTOPOro OTKayaH BO3AyX

yueOHHKa

Tennossie siBieHUS (4 1)

27

TemnmoBo
e
pacuup
CHHE.
Yuer u
HCIIOJIB3
OBaHUE
TEIJIOBO
ro
pacuup
EHMUS

Camocmosmenvras paboma «MexaHUTIeCKOe
JBIKCHHEY.

TemioBoe pacmmpenue tei. JlabopamopHas
paboma «Habmonenne n3mMeHeHus: 0obema
JKAJIKOCTEN U Ta30B IIPU HATPEBAHUU U
OXJIKJICHUNY (OIHMCAaHUE JJAHO B METOMYCCKOM
ocoOuH).

JdemoncTpanun. Paciiupenue el npu
HarpeBaHuu ¢ omolIkio npudopa «Ilap c
KOJIBLIOM» U JIp.

Jlabopamopuas paboma «Habmonenne
W3MEHEHUS JUIMHBI Tea MPU HarpeBaHUU U
OXJIKICHUI.

Pemenne kauyeCTBEHHBIX 1
KOJIMYECTBEHHBIX 3a/1a4.
Brinonnenue nadoparopHoit
pabotel. HabumroieHue TerioBoro
pacHIMpeHus pa3TUIHBIX TEI.
BrimonnHeHME 1abopaTopHOM
pabortsl. [IpocnymmBanue
COOOIIECHUT.

BricTynnenus ¢ cooOmeHusMu,
MPEJICTaBICHUE PUCYHKOB, CXEM,
Mpe3eHTAIUMN.




Coo0mieHus yqammxcs 00 UCTIOTb30BaHIH
TEIJIOBOTO PACIIUPEHUS B TEXHUKE.

28 | IlnaBne [Iporueccsl MmIaBieHUs U OTBEPACBAHMS, UX Habmronenue 3a TasHuem JipJa.
HHE W 00BsICHEHHE C TOUKH 3PEHUS CTPOCHUS Brinonnenue mabopatopHbix
oTBepIe BemecTBa. Jlabopamopuas paboma «OTIMBKA pabot. PaboTa B rpyme.
RAHME UTPYIIEYHOTO COJIIATHKAY.

Jlabopamopnas paboma «HarpeBanue
CTEKJITHHOU TPYOKI».

Jlabopamopnas paboma «HabnroneHnue 3a
TIJIABJICHUEM CHETa».

HemoncTpaumu. TasHue np1a B BOJE
(oTMeuaeTcs MOCTOsIHHASI TEMIIEpaTypa CMECH)

29 | Ucnape IIpouecc wucnapeHuss M KOHACHCALMHM, WX Habmonenue 3a npoueccamu
Hue " OOBSICHEHME C TOYKH 3PEHUS CTPOCHUS WCIIapEHUs U KOHJCHCAIUH.
KOHJIEHC BellecTBa. llcmapenne M KOHICHCALWS B BreiiBrkeHne rumnore3 00bsICHEHHS
arusl. npupone. ATUX SABJICHUHN C TOYKU 3PEHUSA
Usyuen HeMOHC”leaIII/IH. Konnencanust xamenab BOABI HA CTPOCHHUS BEIIECTBA.

e XOJI0/IHOH TIOBEPXHOCTH METAILIA, IOMENMEHHOTO | Opnenenenne BakTOPOB, OT
nporecc HaJl KHIAIIEH BOAOH. KOTOPBIX 3aBUCHUT CKOPOCTh

a 3aBUCHMOCTH CKOPOCTH UCTIAPEHUS KUIKOCTH UCTIAPEHUS KHUIKOCTH.
ycrapex OT poJa KUJIKOCTH, TEMIIEPATYPhbI, IIIOIIAIN PaccmoTpenne kauecTBEHHBIX
s CBOOOJTHOM TTOBEPXHOCTH. 3a/1a4 U BOIIPOCOB.

KHUIKOC Jlabopamopnas paboma «OT 4ero 3aBUCUT CKO- BeImonHeHne 7a60paTopHbIX
Teii POCTb UCTIApEHUS KUIKOCTH ?» OXIIaKICHUE pabot. Pa6ora B rpymme

JKUJIKOCTEH TTPU UCTIAPECHUH.
Jlabopamopnas paboma «HabmoneHne




OXJTAXKACHUS JKUAKOCTH ITPHU UCITAPCHU).
JdemoncTpauuu. Paznmuyunbie CKOpocTH
ucnapeHus Bojsl, ddupa, cnupra. OxXnaxaeHue
KUAKOCTHU IIPpHU UCITAPCHUHA

30 | Temtome IIpomecc Temmonepeady, NpUMephl POSBICHNs | DBBINOIHCHHE 11abopaTopHOiL

penava TEIIONEepeIay B IPUPOAE, yUeTa U pabortsl. Pabota B rpymre.
MCIIONIb30BaHUs B TEXHUKE (0€3 yKa3zaHUs BUIOB HaGuroienue pasHbIX BUI0B
TEIUIONEpEIauH). TEIUIONEpEaa TN
Jlabopamopnas paboma «Habnronenue
TEIJIONPOBOJHOCTH BOJIBI M BO3YXa».
JleMoHcTpanum. TennonpoBoIHOCTH
Pa3IUYHBIX METAJIJIOB. Harpesanue
TEPMOCKOIIA HU3JIyYE€HUEM OT JiaMIbl, OT
ropsuero tena. IlepememmnBaHue — cioeB
KHUJIKOCTHU IIPU €€ HarpeBaHUM (KOHBEKIIHSI)

31 IToTOpE HOBTOpeHI/IC. TloaroroBka x rooBoM Penienne kaueCTBEHHBIX U
HUE. KOHTpOJIBHOﬁ pa6OTe KOJIMYCCTBCHHBIX 3a1a4
Iloxaroro
BKa K
TOI0BOM
KOHTPOJI
BHOU
pabote

32 | I'ogoBas T'o0osas konmponvras paboma Penienune kauecTBEHHBIX 3a/1a4.

KOHTPOJI

Brmonnenue OKCIICPUMCHTAJIBHOT'O




bHasI 3aJaHHS.
paborta

33- | Pe3epBH

34 | oe
BpeMsi

6 xiaacc (34 4, 1 4 B Hene10)

JemoncTpauunu. Bo3HMKHOBEHUE
AJIEKTPUYECKOTO TOKA B IIPOBOJHUKE,
3aMBbIKAIOLIEM JIBa 11apa, 3apsSKEHHBIX
Pa3HOMMEHHO (IIaphl YKPEIJICHbI Ha
3IEKTPOMETPAX, MPOBOAHUK COCTOUT U3 ABYX

Ne | Tema ypoxka XapakTepuCTUKa BUIOB
yp P Conep:xanue ypoka ﬂgE”?GHEIPIOgTH y%{amllldoxcx
OKa
duznyeckue U xumuueckue sapiueHus (16 u)
DJeKTpOMarHuTHeIC siBiieHus (4 1)
1 3feKTqueCK DIIEKTPUYECKHUI TOK KaK HAIPaBJICHHOE Habroenue onerros,
Hy TOK. JBIDKEHHUE 3apsUKEHHBIX dacTull. Hampsokenne IIOATBCPIKAIOMHNX yCIIOBUA
Hamnpsokenue. KaK yCIOBHE BO3HHKHOBEHHUS SIEKTPHUECKOTO BO3HUKHOBEHHS DJIEKTPUIECKOTO
Cuna Toka. TOKa. VICTOYHHMKH MOCTOSTHHOTO U TOKa.
Hcrounnku HEPEMEHHOTO TOKA. Brraucnenue 1eHsl JeJICHUS
TOKa

LIKAJIBl aMIIepMeTpa u
BOJIETMETpA.
Bxurouenue amnepmerpa u
BOJIbTMETPA B 3JEKTPUUECKYIO
OeIb JJ11 U3SMEPCHHUA CHUJIBI TOKA U
HANPSDKEHUs




4acTel, MEXKLy KOTOPBIMH YKPEIUIEHa HEOHOBAs
Jamnouka). B mepBomMornbITe mapsl 3apsHkaroT
0T P00HUTOBOM U CTEKJIIHHOM Majioyex.
[IpoBozst OIIBIT BTOPOH pa3, MPUCOEIUHSAIOT
11apbl K pa3HOMMEHHBIM OJII0CAM
ANEKTPOPOPHOI MAIITHHEI.
JleMOHCTpalys MOTOKa BOJbl, BOSHHUKAIOIIETO B
TpyOe MeXay JAByMs COCyJlaMH, YCTaHOBJICH-
HBIMM Ha pa3HbIX BbIcOTax. JleMoHcTpanus
pa3IMYHBIX HCTOYHUKOB TOKA: aKKyMYJISATOD,
Oarapeiika, TeHepaTop IMEPEMEHHOro0  TOKa.
OcmworpaMMbsl  IIEPEMEHHOTO  HAIIPSDKEHUS,
CHMMAaceMOIro0 C 3aXHUMOB TI€HepaTopa, MHUKpPO-
(oHa, OCBETUTEIBHOM CETH.
Cuna Toka, eIMHULIA U3MEPEHUSI CUJTBI TOKA —
1 ammep (A). Ilpumepsl pa3nuyHbIX 3HAUEHUN
cwiibl Toka. Hanpsbxkenue, enuHuna usmepe-
Hus HanpsbkeHuss — 1 BosibT (B). [Ipumepst
Pa3IMYHbIX 3HAYEHUH HalpspKeHUs. AMIep-
METP U BOJIBTMETP.
JleMoHCcTpanuu. AMIIEpPMETPBI U BOIBTMETPBI

2-3

[IpoBoiHMKH
nu

JAUDJICKTPUKHU.

DneKTpUUYecK
W€ LEIH.
IlocnenoBare

[TpoBOAHMKY U TUAJIEKTPUKHU: OTPEIeNICHuE,
npuMepsl U mpuMeHenrne. CocTaBHbIE YacTH
ANEKTPUYECKUX Lienel U UX 0003HaueHus Ha
CXEMe.
JemoncTpanuu. [Tpuemsr cOOpKH TPOCTEUIITNX
AIEKTPUUECKHUX IeNel, U3MEpPEHUsl TOKa 1

Co6opka MPOCTEUIITNX
3IEKTPUYECKUX LICTIEH.
H3mepenne Toka M HaNpPsDKCHHS B
LIETIH.
Coopka Henen C
MOCJIEIOBATEILHBIM COSINHEHUEM.




JBHOE U HaAMpPSDKEHUS B LEMH.
napajuiensHoe | IlocnenoBarenbHOE U MapaienbHOE COSUHEHUS
COE/IMHEHHE MIPOBOJAHMKOB, UX OTJIMYUS, UCIIOIH30BAHHE B
Pa3IMYHBIX HEMsX.
HeiicTBus HarpeBaTtenpHOE IcHiCTBHE TOKA, €TO Ha6uto/ieHre TermIoBoro u
SJICKTPUICCKO |  npumeHeHHe B OBITOBBIX IpUOOpax. MarHUTHOTO JEWCTBUS TOKA.
r'o TOKa Jlabopamopuas paboma «Habmonenne CoOopxka mpocTenIero
TEIJIOBOTO JICHCTBUS TOKaY. AJIEKTPOMAarHuTa.
MarnutHoe JeHCTBUE TOKA. Beinosnenue 1a60paTopHbIX
J]a60pam0pnaﬂupa6oma «Habnronenue pabot. Pa6ota B rpymie
MarHUTHOTO JCUCTBUS TOKa.
DJEKTPOMArHuThl U UX MPUMEHEHHE.
Jdemoncrpauuu. Harpesanue cpanu
JEHCTBUEM TOKa. JIeMCTBHE TOKAa HA MATHUTHYIO
CTpENKY. DIeKTpoMarHuT. Monemnb
tenerpadHoro anmnapara. Tenedon. XuMmudeckoe
JNIEUCTBUE TOKA
CaetoBble siBiieHuUs (5 9)
Cser. IIposepounas paboma « INEKTPUICSCKHIA TOKY. Habmronenue paznmuyHbix
Hcrounuku CaetoBble sBieHus. CBET KaK HCTOYHUK HUCTOYHUKOB CBETA.
CBeTa. nH(popMaIuu 4enoBeka 00 OKpYyKaroIIeM MUPE.

CBeT U TEHb.

WcTouHnKuy cBeTa: ropsiuue U XOJOAHbIE.
demoncTpauuu. M3nydyeHue cBeTa pa3anyHbIMU
HMCTOYHHKAMU.

O6pa3oBaHue TeHH OT mperpasl. [Ipoxoxaenue
CBETa CKBO3b OTBEPCTHE.
Jlabopamopnas paboma «CBET U TEHbY.

OO0bsicHeHrEe TPUYUH

COJIHEYHBIX U JTYHHBIX

3aTMEHMH C IOMOIIBIO

npuOopa COTHEYHOTO U

JYHHOTO 3aTMEHHSI.
Brimonnenue mabopatopHoit
paboTHI.




JemoncTpanuu. OOpa3oBaHue TEHU OT
nperpazabl. [Ipubop conHeYHOro U JIyHHOro
3aTMEHHMS

Ortpasxenne Jlabopamopnas paboma «OTpaxxeHue cBera V3yueHue 3aKOHA OTPAKEHUS C
CBCTA. 3epKaioM». 3epKaJIbHOE U PACCESTHHOE IIOMOILBIO 3€pKal.
3epkaia 1 ux oTpaxkeHue. [IposiBieHNE 3aKOHA OTpakKEHHUS B Brimonnenue nabopatopHoi
[IPUMCHCHHNE JEHCTBHU 3€pKaJl. 3epKaia IUNIOCKUE, BRIITyKIIbIe | paboThl. Pabora B rpymie.
1 BoruyTbie. CBOMCTBO 3epKai Brinmonnenue nabopatopHon
W3MEHSThHAIIPABICHUE CBETOBOTO MTyYKA. pab6otsl. [Tomyyenue n3o0pakeHus
Hcnonb3oBanue 3epkai. MpeaMETa B IUIOCKOM 3€pKaje.
JdemoHcTpaumu. /[eMoHCTpanus 3aKOHa
OTpaXXKE€HUS C TTOMOIIBIO IprOOpa 1Mo
reOMETPUYECKON onTHKe. [[eMOHCTparus
TJIOCKOTO, BBIMTYKJIOIO U BOTHYTOTO 3€pKaJl.
XapakTep n300pakeHus B IIIOCKOM 3€pKaje.
OObsiCHEHNE BOBHUKHOBEHUSI MHUMOTO
M300paKeHHS C TIOMOIIBIO MIOCTPOCHHUS.
Jlabopamopnas paboma «Ilonydenue
M300paXeHUsI B TUNIOCKOM 3epKaliey (OTHCcaHue
JTAHO B METOJIMYECKOM MTOCOOUH)
Ilpenomienue | Spnenue npenomienus cera. M3MeneHne Brimonnenue madbopatopHoit
%BeTa- HAIIpaBJIEHUs CBETOBOIO JIy4a [P MIEPEX0JIe U3 pabotsl. PaboTa B rpymre.
WH3a.

OJIHOM Cpeibl B IPYTYIO.
Jlabopamopnas paboma «HabnroneHue 3a
MIPEJIOMIIEHUEM CBETaY.

I[eMOHCTpa].[I/II/I. HpCJ'IOMJ'IeHI/IC CBC€Ta Ha

Habmronenue 3a npenomiieHueM
CBeETA.

Habmonenue n3obpaxenuii B
JIMH3E.




rpaHuLe BO3AyX — BOJA, BO3IYX — CTEKJIO.
Paznuynble TUIIBI JIMH3: cOOMpaIOLIUe U
pacceuBaroniue. @oKyc JUH3BI. Y BEIUYEHNE
JINH3BL.

Jlabopamopnas paboma «Habnronenue
N300paKEHHI B JIMH3EY.

JemMoHcTpamun. /[eMoHCTpaIysi CBETOBBIX
MyYKOB, MOJYYSHHBIX IPU TTOMOIIA
coOuparoIe U pacceuBaromieit a3 (mpudop
110 TEOMETPUYCCKOM ONTUKE)

Onruueckue
pUOOPHI.
I'na3 u ouxu.

HasnaueHue u UCNONb30BaHNE ONTUYECKUX
puOopoB: (hoToanmapara, IPOSKTOPOB,
MHUKPOCKOIIA, TEJIECKOIa; UCTIOIh30BAaHUE B UX
KOHCTPYKIIUHU JIMH3 U 3epKall (0e3 pacCMOTpEHUS
X0J1a CBETOBBIX JTydei).

JemMoHcTpamun. Pa3mnynbie onTHdeckue
npuOOPHI; UCIOIH30BAaHUE B HUX JIMH3 U 3€pKall.
CrpoeHue T1a3a, HEKOTOpbIe QYHKIUH €T0
OTIeNbHBIX YacTeil. 300paxenue,

moJrydaeMoe Ha ceTdarke. HegocraTku 3peHus:
OIM30PYKOCTh U JATbHO30PKOCTB;
MCIIOJIb30BaHUE OYKOB JIJISI UX UCITPABJICHUS.
JemoncTpauuu. Mojenp riasza, MOJIeIH
OIM30PYKOTO U TaTbHO30PKOTO TJ1a3a;
MCIPABIIEHUE 3TUX HEJIOCTATKOB 3PEHUS C
TTOMOIIBIO JINH3

Pabota ¢ ontrnueckumu
npudopaMu U TaOIHUIIAMHU.
OO0cyx1eHre BO3MOKHOCTEN

KOppCKIHU 3pCHUS C TIOMOUIBIO
OYKOB




9 Lser Pasnoskenune 6emoro ceera ¢ HOMOIIbIO OObsicHeHHE 1[BETA Tell.
npusmbl. Criextp. [lopsaok cienoBanus Ha6mronenue paznoxxeHus
1BeTOBB crniekTpe. Pagyra. O0bsicHeHHe 11BeTa 0€eI0ro IBETA C TOMOIIBIO
Tel. IIPU3MBI.

I[eMOHCTpaIII/IH. PasnoxxeHue 0eoro cBera B Penienue kaueCTBEHHBIX 3agad4,
crextp. Kpyr Hetorona. Craiiisr ¢ 3a71a4 Ha MOCTPOEHHE XO0/1a JTyda.
M300paKeHUEM PAIyTH
Camocmosmenvhas paboma «CBETOBbIE
SIBJICHUSD)

Xumnueckue sipnenus (7 4)

10 | Xumuyeckue XHMMHUYECKHE PEAKIIUH KaK MPOLECCHI BrinonHenne 1adbopaTopHoOi
SIBJICHUS. 00pa3oBaHMsI OJHUX BEIIECTB U3 IPYTHX. pabotsl. Pabota B rpymre.
3akoH [Ipu3Haku XMMUYECKUX SIBJICHUHN U YCIIOBUS UX Hab6monenue ¢pusznueckux u
COXpaHCHHUA npotekanus. Jlabopamopuas paboma XUMHYECKHUX SBICHUM.

MaccChbl. «Habmonenne Gpu3n4eckux U XMMUYECKUX

SIBIICHUI.

JeMoHcTpanuu. Brienenue Temnna u cBeta
MIPH PEaKIIuU TOPESHHUST; 00pa30BaHUE OCAIKOB,
M3MEHEHHUE I[BeTa MPU B3aUMOACHCTBUU
JKeJle3a ¢ pacTBOPOM MEIHOI0 Kylopoca;
BbIJIETICHHUE ra3a B PEaKI[ii B3aUMOICHCTBUS
pacTBOpa COJbI C KUCJIOTOM.

OOBsiCHEHHE IPOTEKAHUS XUMUIECKUAX
peaxkuii ¢ MOJIEKYISIPHONH TOYKU 3PEHUSI.
Pacnan BCHICCTB U MOJICKYJI HAa aTOMbI UJIA
MOHBI, 00pa30BaHKE U3 HUX HOBBIX BEIIECTB.

OOBsicHEeHHE NPOTEKAHUS
XUMHYECKHUX PEAKIIAN.
HabmtoneHue onpITOB ¢ BECaMU.




CoxpaHeHHe MacChl BEIIECTB B XUMHUECKUX
peakuusix. [lemoncrpanuu. OMbITH C BECAMHU.
1. Ha onHoO# yanike ypaBHOBEIIEHHBIX BECOB
PacrosI0KeHBbI J1Ba COCY/1a C PACTBOPAMHU
xyopuaa 6apus u cynbdara HaTpus. PacTBopbl
cmemmnBarorces. [locie nposenenus
XUMHUYECKOHN peaklnyi Macca BEIIeCTB
COXpPAaHSETCs, PABHOBECHE BECOB HE
Hapymiaercs. 2. CMmemaTh pacTBOpP MIETOUH C
no0aBkoi GeHoN(TaenHa ¢ KUCIOTOM.
PaBHOBecue BecoB Takke He HapymuTtces. 3. Ha
OJIHOM U3 YalleK ypaBHOBEIICHHBIX BECOB
HaxoauTcs cBeva. [lo mepe ropenus ee Macca
YMEHBIIIAETCSI — PaBHOBECUE BECOB
Hapymaercs

11

Peaknuu
COoeIMHEHNS 1
pa3ioKEeHUS.
OKCHUIEBL.

HOBTOpeHI/Ie 3HAaKOB XMMHUYCCKUX 3JICMCHTOB.
Peaknuu coenuHeHus u Pa3JI0KCHUA.
Z[eMOHCTpaI[I/II/I. Paznoxenue MEPCKUCHU BOJO-
poaa, BOAbI, TOPCHUEC BOAOPOAA B KUCIIOPOAC,

B3auMoiercTBue okcruaa kanenua CaO ¢ Bogou.

OKcuibl Kak CJI0XKHbBIE BEIECTBA, COCTOSIINE
U3 JIByX XUMHYECKUX SJIEMEHTOB, OJIMH M3
KOTOpBIX kuciopon. [Ipumepsr Hanbonee
pacIpoCTpaHEHHBIX OKCHJIOB, HX
pacmpocTpaHeHNEB MPUPOIE U HCIIOIb30BaHME.
Jemonctpanuu. [loxas Haubonee
pacnpoCTPaHEHHBIX OKCUAOB, KOJUIEKIIMI

IToBTOpEHUE 3HAKOB
XAMHUYECKHUX 3JIEMEHTOB.
HaGmronenne onpITOB 1O
Pa3I0KEHUIO XUMHUYCCKUX
2JIEMEHTOB.

[TpuBenenue MIPUMEPOB
pacripoCTpaHEeHUSI OKCHJIIOB B
IPHUPOJIC " 150,
HCIIOJIE30BaHUA.

PaboTa ¢ komneknueit oopas3ion
TOPHBIX TTOPOJT




00pasmoB rOpHBIX MOPOJI

12| Kucnotsr. OCHOBHBIE CBEICHUS O KUCIIOTAX, IPUMEPBI IIpuBeneHue npumMepoB
OcHoBanwusl. HanOoJiee pacpOCTPaHEHHBIX KUCIIOT. HCIIOIb30BaHUA KUCIIOT B

Hcnonbs3oBaHUE KUCIOT B HAPOJIHOM HapOJHOM XO3SICTBE U OBITY.
XO3IHUCTBE U 6BITy. HpaBI/IHa 06paﬂleHI/Iﬂ C Pacrmiozgasanue KUCIOT.
HUMH. HaOironeHue omsIToOB ¢
Pacno3naBanue kucior. KUCJIOTAMMU.
JdemoHcTpanum. JleiicTBuE KHCIOT HA IIpuBenenue npumMepos
HHIAUKATOPBI. PaCTBopeHI/Ie KHCJIOT B BOJIE. HCIOJB30BAHUS OCHOBAHUU B
Brinenenue Temnia npu pacCTBOPEHUH KUCTIOT. HapOJHOM XO3SICTBE U OBITY.
OO6yrinuBanue OyMaru U JTy4YHUHKU Habmronenue oneiTos
KOHIIEHTPUPOBAHHOW CEPHOU KHUCITOTOM. C TIeJIoYaMu
JlelicTBue coapl HA KUCIIOTY.
OO6mrue cBefieHuss 00 OCHOBAHHMSIX,
pacTBOpUMBIE OCHOBAHUs — WIEJIOYH;
M3BECTKOBAs BOJA, rallleHasl U3BECTh.
[IpruMmeneHne OCHOBaHUI B HAPOIHOM
xo3stiicTBe, ObITy. [IpaBuia obpaienus ¢
OCHOBaHMAMU. PacriozHaBaHue OCHOBaHUI.
Peakuus neltpanuzanuu.
JemoHcTpaumu. /lelicTBre menodeit Ha
WHIUKATOpBL. Beiaenenue remna npu
pactBopeHuu menoueit. Heltpanuzamus Kucior
Y OCHOBAaHMM.

13 | Comn Brinosnenue 1a60paTopHOii

Coi Kak CJIOJKHBIC B€IICCTBaA, B COCTaB
KOTOPBIX BXOAAT MOHBI MCTAJIJIOB U

paboThI. 3aroTHeHUE TaOIUIIbI.




KHCJIOTHBIX OCcTaTKOB. [IprMeps! coueid,
pacrmpocTpaneHnue ux B nmpupoje. CBoicTBa u
IIPUMEHEHHNE PAACOJICH: IOBAPEHHOMN COIN
NaCl, coast NapCO3, MmegHOT0 Kynopoca
CuSO4 u np.

Jlabopamopuas paboma «BbisicHeHue
PacTBOPUMOCTH COJiel B BoJie» (OMHCaHKEe JaHO
B METOJUYECKOM MTOCOOUN).

Jemoncrpanuu. O6pasis cosnei. [Ipumepsr
MIPUMEHEHHUs cosIell (caanpl)

14

benku, xxupbl
Y YIJIEBOJBI.
[Tpuponusii
ra3 u He(pTh.

benku, »kupel U yriaeBoIbl KaK BaKHeHIIne
MUTaTeNbHBIE BEIECTBA JIJIsl OpraHu3Ma
yenoBeka. Jlemoncrpanuu. OOpa3ibl
MIPOJIYKTOBBIX YIIAKOBOK, HA KOTOPBIX YKa3aHO
coJiepKaHue B MPOIyKTax OCIIKOB, )KUPOB U
YIJIEBO/IOB.

ITpoucxosxaeHue NpupoIHOTO ra3a, HeTH, YIiis
KaK MPOJYKTOB THUEHUS PA3INYHBIX
OpPraHUYeCKUX OCTATKOB 0€3 JOCTyIa BO3ayXa
npu OonblINX AaBneHusax. Hanbonee BaxHbIe
MeCcTOpOoXXJIeHHs He(TH U ra3a B Poccun, ux
3HaYeHHE KaK UCTOYHUKOB JJIsl OJyUEHUs
Pa3IMYHBIX BUJOB TOIUIMBA U KaK BaKHEHIIETO
CBIPBS AJI1 XUMUYECKOM MPOMBIIIIEHHOCTH.

Jemonctpanuu. O6pasisl HePTH U
He(TENPOAYKTOB, IPOAYKTOB

Pa6ora ¢ oOpaznamu
HPOJYKTOBBIX yIIaKOBOK.

Pa6oTa ¢ o6pasziamu HedTH 1
HEPTETPOIYKTOB.

Haxoxnaenue Ha ¢puznueckoit
kapre Poccun nanbosiee BaKHBIX
MECTOpPOKICHUN HeTH U ra3a




He(dTenepepabOTKU U iepepaboTKH raza

15 | KouTponebHas |  Koumponsnas paboma «Xumudeckue Pelienne kauecTBEHHBIX 3a/1a4.
pabora SIBJICHUSD) Belinonnenue
9KCIIEPUMEHTAIBHOTO 3a/1aHus
16 | IloBTopeHne u | [JopropeHHe MPOIICHHOTO MaTEPHATA. [ToBTOpeHHe MPOITIEHHOTO
00001EeHne MaTepHana, paboTa ¢ TECTaMH
paszzneina
Yenosek u mpupoaa (15 )
3emiss — 1utanera ConHeyHo cuctemsl (3 1)
17 | Apeusis 3agauu, KOTOpBIE PEHIAET ACTPOHOMUS, 3HaKOMCTBO CO 3B€3JHBIM HEOOM
HayKa 3HaKOMCTBO CO 3BE3JIHLIM HEOOM, CO3BE3IM. U CO3BE3IMUSIMHU C
aCTpOHOMHU. JlpeBHHE aCTPOHOMHUYECKUE HHCTPYMEHTHI U UCIIOJIb30BAHUEM CIIAaHI0B U
B mupe 3Be31. | coBpeMeHHbIE METO/IbI ACTPOHOMHYECKHX HAarJISTHBIX TIOCOOMH.
Kapra HCCIIEIOBaHUI. Haxoxnenne Ha kaprte
3BE3/IHOTO JNemoncrpamuu. Claiisl U3 KOMIIEKTOB 3BE3/THOT0 Heba co3Be3 Uil U
HeOa. AsumyT «Co3sBesmus» u «TeaecKonb» M0 aCTPOHOMHHU Haubosee SIPKUX 3Be3]1.
1 BBICOTA nas 11 knacca. Pucynku us atnaca ['eBenust.
CBETHUII

Omnpoc: Hax0XkJIeHUE Ha U300paKEHUH CO
claiijia 3Be3/1HOro Heba N3BECTHBIX CO3BE3ANN.
Kapra 3Be3nH0r0 HeOa. Haxoxxienue Ha kapre
COo3Be3/1Mi M Haubosee sIPKUX 3Be31. A3BUMYT U
BBICOTA CBETHJI, UX ONPEEIIEHUE C IIOMOIIBIO
actpossiouu. [IpakTrueckue ykazaHus 1o
W3TOTOBJICHHUIO aCTPOJISIONH.

Jemoncrpanuun. Craiinsl «Co3Be3nus», Kapra
3BE3/IHOr0 Heba, MpUOOp AJIsl ONpeesICHHS




TOPU3OHTAIBLHBIX KOOPAWHAT, CaMOJIeTbHAs
acTpossous

18 | Connre. Connue. IlepBbie mpeACTaBICHUS O €T0 Pab6ora c Tabnuueit «Conneynas
Conneunast cocrase U Temneparype. MsmMenenus CUCTEMay.
CUCTEMA. COJTHEUHOM akTUBHOCTH. COJIHIIE U )KU3HD O6bsacHATS pons ConHua s
I'ognunoe u Ha 3emuie. ConmHeyHas cuctema. CtpoeHue SKU3HU Ha 3eMie.
CYTOHYHOC CoHeYHO#H CHCTEMBI. OnpezeneHue MPUYMH CMEHBI
ABHKCHUEC Jemoncrpaunu. doromarepuasl U CIIan bl BpEMEH roJia, HS ¥ HOUH
3emin. 110 TEME YpOKa.
JIBrokeHnre 3eMiin: BpallleHUE BOKPYT CBOCH
ocu u oopamenue Bokpyr Comnnuma. [Tpuunns
CMEHBI IHSI U HOYH, BPEMEH rojia.
JdemoncTpanuu. JleMOHCTpanus TeULypus
19 | Jlyna — JlyHa — ecTeCTBEHHBIN CIIyTHUK 3€MJIH. PaGora ¢ rmoOycom u kapToit
CCTECTBEHHBIN | JIBMKEHUS JlyHbl BOKpyT 3eMJIM U BOKPYT Jlynsl. PaGota ¢ moaensio JIyHbl
CIIyTHUK cBoeit ocu. OrcyTcTBHE aTMOchepsl U Ha MarHUTHOM JIOCKe.
3emin. CBSI3aHHBIE C 3TUM (U3NYECKUE YCIOBHS Ha 3apucoska ¢a3 JIyHbl.
Kocmmueckune | Jlyne. ®aspr JIynsr. PernieHne kaueCTBEHHBIX 3a/1ad.
WCCJICIOBAHMS

Jemoncrpanuu. '1o6yc u kapta JIlyHbI.
doTtorpadun TyHHOU MOBEPXHOCTH.
JemoHcTpanus ¢a3 JIyHbI ¢ HOMOIIBIO
MOJIETIM HA MarHUTHOM JIOCKE.

OcHOBHBIE 3TaIbl KOCMUYECKUX
uccnenoBanuii. Ilposepounas paboma
«Actpornomusy. lemoncTpamun. Ciraiapl 1Mo




TEeMe ypoKa

3emiisi — MecTo oOuTaHus yenoseka (3 4)

20 | Crpoenue CtpoeHue 3eMHOro 1mapa. YBeJIudyeHue 3apHCOBKa CXEMBI CTPOCHUS
3CMHOI'0 IUIOTHOCTH U TEMIIEPATYPHI C TITyOUHOM. 3€MHOTO 11apa.
IIapa. Cocras mzlpoc@epm. Pons mnpoc@epm TSt HpI/IBeI[eHI/IC MPUMEPOB O
ATtmocdepa. XKU3HU Ha 3emuie. MccnenoBaHUs MOPCKUX 3HAYEHHUH THAPOCHEPHI ISt
ry6un. Cymoxonctso. IIpomueccsl, *u3HU Ha 3emuie. Pabora ¢
OpOUCXOJAAINMC B 3CMHBIX HCZIpaxX U B dboTomaTepraIamMu U claiaMu
rnnpoc@epe, UX BIIUSIHHUC HA )KXU3Hb J'IIO)ICI\/'I, 110 TeME ypoKa
HEOO0XOIUMOCTh UX M3YUYCHHUS. HaGntoneHue onbIToB.
CoctaB u cTpoeHue atMochepsl. Pabora ¢ wnmocTpanusmMu
ATmocdepHoe nasneHue. OnbIT yueOHHKa
Toppuuemnn.
JemoncTpanun. OTbITH, IEMOHCTPUPYIOLINE
aTMochepHOe JTaBJICHNE
21 | U3mepenne IloBTOpEHHE ONpENENeHHs JaBICHHS. IToBTOpEHUE MaTepuaa 1o
arMochepHor BapomeTpsl: pTyTHBIN U aHEPOUI, UX PUHIINIL JaBJIICHUIO.
O TaBJICHUA. neiictBus. EquHuiel uamepenus arMmocdepHoro Pabora Hag kauecTBEHHBIMU
bapomertpsr. JaBJICHUSL. BOIIPOCAMH.
BiasxxHOCTS.

Hemoncrpaumnu. bapomerp-anepons
Copep:xanne BOASHOTO Mapa B atMocdepe.
HewnacebImieHHbIN 1 HACBIIEHHBIN Map.
OTHOCHUTENbHAS BIQKHOCTh BO3ayXa. BaxHOCTh
U3MEpEHUS BIAKHOCTU BO3ayxa. M3mepeHue
OTHOCUTEIFHOM BIQXKHOCTH BO3/IyXa C
MOMOUIBI0 TUTPOMETPOB, ICUXPOMETPOB.

Pabora ¢ 6apomerpom.
H3mepenune oTHOCUTENBHOU
BJI&YKHOCTH BO3/IyXa C OMOII[BIO
TICUXPOMETpa.




JdemoncTpanuu. ' UrpoMeTphl ¥ IICHXPOMETPHI

22 | ArmochepHsl Tyman, ob6naka, 10X, poca — OOBICHCHHE HaGnronenue
€ JBJICHUA. OpUYNH 15,4 BO3HUKHOBCHUA. I'po3sa, 3alI0TEBAHUS XOJIOIHBIX
U3 ncropun MOJIHHEOTBOJ. METAUTNYECKUX
pasBUTHA JleMoHCTpAIUK. 3aI0TEBAHNE METAITTMYECKHX MIOBEPXHOCTEH.
ABHALINH. MOBEPXHOCTEH TPU OXJIKICHUH MMapa. Bricka3pIBaHuE THITOTE3 O
DTarbl CTAHOBJICHUS U Pa3BUTHS aBHAIUH. HpIMHAX BOSHUKHOBCHU
Beigaronyecs JISTYUKH U KOHCTPYKTOPBI aTMOC(EPHBIX SBIICHUI.
CaMOJIETOB. Pabora ¢ horomaTepuanamu.
IIposepounas paboma «Atmocdepa. Penienue KomMIeCTBEHHBIX 1
AT™MochepHOe TaBIeHHEY. Ka9CCTBCHHbIX 3a/1at
JemoncTpanun. PoroMareprasl 110 TEME
ypOKa.
UYennoBek JOMOIHIET mpupoay (8 9)
23 | Ilpoctere 3HAKOMCTBO C IIPOCTHIMH MeXaHW3MaMy (pbruar, | SHAKOMCTBO C POCTHIMH
MEXaHU3MBI. HaKJIOHHAs IUIOCKOCTh, 6110KK). HasHauenue MEXaHM3MaMH.
MPOCTHIX MEXAHU3MOB. Habmronenue peiicrsus
Jlabo, O N3yuenue nerictBus TPOCTRIX MEXAHHIMOB.
pamopHas paboma «13y hi§
phIuaray. BLIHOHHGHI/IGU
JdemoHcTpauuu. Poiyar, HaKJIOHHAas 11ab0paTOPHOM padoTI.
IJIOCKOCTh, OJIOKH
24 | Mexanuuecka | Qppepenene MEXaHHYeCKoW  paborel. | IIpuBeneHHE NPUMEPOB
s pabora Enunauier pabotsl. PaccMoTpenne mpuMepos, B MEXaHUYECKOU paboTHL.

KOTOPBIX COBEpIIIACTCS MEXaHWUYeCKas paboTa.
Jlabopamopnas ~ paboma  «BwraucieHue

Brimonnenue
1abopaTopHOil paboTHI.




MEXaHUYeCKOU pa6OTLI)). Penienue 3a71a4 Ha
JdemoHcTpanuu. JleMOHCTpauusi IIPUMEPOB npUMeHeHre (OpPMYJIbI
COBEpIICHHS] MEXaHNUECKON pabOThI A=Fs
Pemienne 3a7a4 Ha BBIUUCIICHUE
MEXaHUYECKON PabOThI
25 3HeerH 3Heprﬂeﬁ 06Ha[[aIOT TCJa, CIIOCOOHEBIE OnpeHeHeHHe BHUJIA SHEPTUU
COBEPIINUTH padoTy. BHibl MEXaHHUECKOM
SHEPTUU: KHHETUYECKas, moTeHuaibHas. Ot
Yero 3aBUCST 3TH BUJIbI SHEPTUn?
JdemoHcTpaumu. JleMoHcTparus TEI,
00JIaaroImx SHEpTHUen (Tone3Ho
WCIIOJIH30BATh UTPYIITKH)
26 | KontponbHast Koumponvnasa paboma «IIpocTbie MEXaHU3MBI. PerlieHIe KONMMYECTBeHHBIX 1
pabota Pabora. Dueprush» Ka4eCTBEHHBIX 33124
27 | Ucrounuku VICTOYHUKH SHEPTUHU. Pa3iuuHble BUIbI OlpeiesIeHNE HCTOUHUKOB
SHCPTHH. UCTOYHUKOB 3HEPIUM: COJIHEYHAs DHEPIrus, SHEPTUH B IPHPOJIE U HAPOIHOM
Tenuossie MHUHEPAIBHOE TOIUIUBO, SIIEPHOE TOPIOYEE. XO3SHCTBE.
EL[?BI;I/IF;TTZ?II/II; BocnonHseMble ICTOYHUKY SHEPIUU. Pa6oTa ¢ JHTepaTypOii 10
[InmeBapeHne Kak mpoLecc BOCIOIHEHUS N
. HMCTOPUU TEIUIOBBIX JBUTATEIICH.
BHYTPCHHCTO SHEPrUM YEIOBEKOM. 3HAUEHUE COITHEUHOU
CropaHus SHEPIHHM JUIS XKU3HU Ha 3eMIte. Nzydenue npunHuuna padboTsl

JemoncTpanuu. Pa3nuynbie BUIbI TOTLIMBA.
Brinenenue kucnoposa 3eJ1€HIMU PaCTCHUS-
MU Ha CBETY.

TemmoBsie JABUI'aTCJIN — MalllMHBbI,

JIBUTATENS] HA MOJIEIH.
[IpuBenenne npumMepon
WCIIOJIb30BaHHUs IBUTaTENIs
BHYTPEHHETO CrOpaHusl.




npeoOpasyrole YHEPTUI0 TOIIMBA B YHEPTUIO
NBHKeHNs. V3 HICTOpUY TEIUIOBBIX IBUTATEIIEH.
ITaposeie mawmmnb! JIx. Yarra, U. W. [Ton3y-
HoBa. [IpumMeHeHns: COBpEMEHHBIX TEINTOBBIX
JIBUTATENEH.

JlBurarens BHyTpeHHEro cropanus. [lpuanun
ero faencrteud. Mcnons30BaHue IBUraTesns
BHYTPEHHETO CrOpaHUsl.

demoncTpauuu. Mojens 1BUraress
BHYTPEHHETO CrOPaHUs

28

DNeKTpocTaH
LIUU.
ABTOMATHKA B
Hamen
SKU3HU.

Ponb anexTposHepruu B )KU3HU OOIIECTBA.
Bupl anekTpocTaHIuid.

JemoncTpaumnu. Mozenu BOASIHON U
MapoBOM TypOUH.

UYro Takoe aBTOMaTU4YeCKoe yCTporucTBO. M-
JIOCTPALKs JEHCTBUS aBTOMAaTOB Ha KOHKPET-
HBIX puMepax. [Ipumeps! ncnonp3oBanus
ABTOMAaTUYECKUX YCTPOMCTB B HAayKe,

Ha MPOU3BOJCTBE U B OBITY.

JdemoHcTpanum. JleMOHCTpaluu MOZCIIEH U3
Habopa 10 JIEKTPOHUKE M aBTOMATHKE
(ZeMoHCTpauy HalpaBJIeHbl Ha
WUTIOCTPALMIO HA3HAYEHUS yCTPOUCTBA, IPH
3TOM HE CTaBHUTCS 33/1a4a OOBSCHEHHUS
IPUHIMIA ero JIeHCTBUSA)

OObsicHeHHEe TPUHIINIIA
YCTPOMCTBA JICKTPOCTAHIIUMN C
HCIOJIL30BAaHUEM MOJIEIEN
BOJISTHOM M MTApOBOM TYpOUH.

HaOmronenune nericTBuii
ABTOMAaTUYECKHUX YCTPOMCTB.

OO0cyx1IeHne BO3MOKHOCTEH
HCIIOJIb30BaHUSI aBTOMATUYECKUX
YCTPOWCTB B HayKe,
IIPOU3BOJICTBE, OBITY.




29 | Cpencra Cpenctsa cBsi3u. CBeZieHUS U3 UCTOPUH HX N3yuenue moaenu
CBA3H. pasButus. Tenerpad. Temedon. Haznauenue TenerpadHoro anmapara.
I;Sl}glﬁsl B 24;111;2(;1(1)0Ha U TpOMKoroBopuTens. Paano u BhInosHeH1e 1a60paTopHoit
ACHUC. paboTEHL.
obmecTsa Jlabopamopnas paboma «COopka u
[Ipesenranus napopmMauu o
UCIIBITaHUE TelerpadHOTo anmapaTay. BRMAIOIIAXCA
Jemoncrpauun. J[eMOHCTpAIKsA MOIECITH €CTECTBOMCIILITATEIIIX.
tenerpadHoro anmnapara. MUkpohoH u
TPOMKOTOBOpHUTENh. HaymHuk, nepenava u
MpHEM paJiMOCUTHAJA.
Briaronuecst eCTECTBOUCIIBITATEIH, X POJIb B
CO3/IaHUU OCHOB €cTecTBO3HaHUsA. OCHOBHBIE
HAIPAaBJICHUSI COBPEMEHHBIX HAyYHBIX
WCCJICIOBAHMMA B 00JIaCTH (PU3UKH U XUMHUU
30 | Marepuansr Heo6xoauMocTh co3/1aHHs UCKYCCTBEHHBIX [TpuBenenue npumepos
At 5 MatepuainoB. [Ipumepbl HCKYCCTBEHHBIX HCKYCCTBCHHBIX MaTEePHAJIOB.
COBPEMCHHOH MaTEpPUAJIOB U UX UCIIOJIB30BAHUE: KEPAMUKA, Pabora ¢ kouiexkuen
THGXHHKH (beppuThl, CBEpXIPOYHBIC CILJIABHI, KPUCTAJIJIOB.
OJTUMEPHI U .
XI/IMI/I‘-IC(I::)KI/IC ;IC;(YCCTBCHHBIG aJIMa3bl, )KUJIKHE KPUCTAILIBI U Pa6oTa ¢ KOJLICKIIHCH
S MoJIMMEPOB. BeITIOTHEHME
BOJIOKHA. CBeznenus o cnoco0ax BbIpAIIMBAHUS

HCKYCCTBEHHBIX KpucTauioB. MHCTpyKIus 1o
IIPOBEACHUIO JOMAILHETO OIBITA 110
BBIPAIIMBAHUIO KPUCTAJLTIA.

Jemoncrpaunu. Koiekuus KpucTaiios.
JleMoHCTpanysi HTHAMKATOPOB Ha KUIKUX

nabopaToOpHOH PabOTHI.




KpHUcTaiax, GeppUTOBBIX CTEPHKHEH.

HOJ’II/IMepBI. HOJ’II/IBTI/IJ'IGH, MMOJINXJIOPBUHMII,
MOJIMCTHUPOJ U APYTUC TITaCTMACCHL.

Jlabopamopnas paboma «3meHenne Gopmbl
MOJIUATHUIICHA TIPYU HATPEBAHUNY.
HarypanbHble 1 xumMudeckue BosiokHa. Mc-
MOJIb30BAHNE ITHX MaTEPUAJIOB B OBITY.

JdemoncTpanun. Komiekus noammepos, KoJ-
JIEKIHsI BOJIOKOH. PaznuuHble U31enus U3 3TUX
MaTepHUaJIOB.

B3anMocBs3b yenoBeka u mpuposl (1

31

3arpsi3HEHUE
OKpYKaroleun
Cpebl.
OKOHOMUS
pecypcoB.
Ucnonp3oBan
M€ HOBBIX
TEXHOJIOTHI

OcHoBHbIE (PaKTOPBI BPEJHOTO BIUSHUS
JeSITeIbHOCTH YeJIOBEKa Ha OKPY KAIOIILYIO
cpeny. DKoJoruyeckue karacTpodbl, BOCHHbBIE
neiictBusi. BpeaHbie BEIOPOCH! IPOM3BOJICTBA.
Heo6x01umMocTh KOHTPOJIS 32 COCTOSIHUEM
aTMoc(depbl 1 OCHOBHBIE CITIOCOOBI €r0
ocymectBieHus. Heooxoaumocts 60pbOBI ¢
3arpsiI3HEHUEM OKPY Kalollel Cpebl.

JdemoncTpanuu. ororpaduu u ciansl Mo
TEME ypoKa.

Heo0xoaumMocTh 5KOHOMUY TPUPOIHBIX
PECYPCOB U UCIIOJIb30BAaHUS HOBBIX TEXHOJIOTUH.
CoBpemeHHas Hayka U Ipou3BoAcTBo. Cpencraa
CBSI3M. 3HAHMSI, UX POJIb B )KM3HU YEJIOBEKA U

[IpuBeneHne NpuMepoB BIMSAHUSA
Ha OKPY’KaIOILyI0 Cpeny
JIESATEIIbHOCTH YEJIOBEKA.
BrickazpiBanue npeIOKEHUN
1o 6opr0e ¢ 3arpsiI3HEHUEM
OKpy»katouien cpezpsl. Pabora ¢

dororpadusMu u Apyrum
WITIOCTPATUBHBIM MaTEPUAJIOM.

[Ipe3enTanusi COOOIIECHHI 1O
teme. OOCyxaeHNe
SKOJIOTHYECKOT'0 COCTOSIHUS B
LIKOJIE U Ha MPUJIETAOIIEH K HEU
tepputopuu. CocTaBiecHUE
TUTaHa KOHKPETHBIX JIe] 110




obmecTBa. Kak 11011 NO3HAIOT OKpY KaOMUN
MuUp (Hayka BUepa, CEeroJHs, 3aBTpa).
VYmpasneHue IIPOU3BOJCTBOM: poib
aBTOMAaTHKH, JIEKTPOHUKHU.
Kommnbrotepuszanus npous3BoACTBa. PoOOTHL
Llexu-aBTOMAaTHI.

CpencTBa cBs3M U iepeaya HHPOPMAaILNK:
tenerpad, TeneoH, paguocBs3b
(pagmrocTaHIMsl, aHTEHHA, TPHEMHHUK,
I'POMKOTOBOPHTEIb), TEICBUICHHE.

03JI0POBJIEHUIO SKOJIOTHYECKOH
00CTaHOBKH, KOTOPHIE MOTYT
OBITH BHITIOJTHEHBI

BO BpEMS JIETHEW IIKOJIBHOM
MPaKTUKHU

32

[ToaroroBka [ToaroroBka Kk KOHTPOJILHOU paboTe Pemennie KoaMuecTBEHHBIX U
K FOI[OBOI>'I Ka4YC€CTBCHHBIX 3a1a4
KOHTPOJIBHO
i pabore

33 I'ogoBas l'ooosas koumponvnas paboma Pemennie KoaMuecTBEHHBIX U
KOHTPOJIbH KAUYCCTBCHHBIX 3a1a4
ast pabota

34 | Pe3epBHOE

BpeM4.
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