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[TOACHUTEJIbHA A 3AITNCKA

[Mpennaraemass pabouasi TporpaMma peaiu3yercss B
yueOHHKe «BBeleHHEe B E€CTECTBEHHO-HAYYHBIC IPEIMETHI.
Ouzuka. Xumus. 5—6 knaccel», aBtopel A. E. I'ypeBuu, /1. A.
Hcaes, JI. C. IloHTaxk.

[Tporpamma coctaBieHa Ha OCHOBE (DYHIIAMEHTAJIBHOTO SIpa
coZiepkanus o0mero oopa3oBanust 1 TpeOOBaHMIA K pe3yabTaTaM
OCBOGHHUSI OCHOBHOH 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
obmrero oopa3oBaHus, MPEICTaBIeHHBIX B CTaHIapTe OCHOBHOTO
oOmero oopa3oBaHusl.

Copepxanue IPOTPAMMBI uMeeT 0COOEHHOCTH,
00YCJIOBJICHHBIC, BO-TICPBBIX, 3a/la4yaMd Pa3BUTHUs, OOyUCHUS U
BOCIIUTAHHUSI yUanuxcs, 3aJJaHHBIMH COLMAIbHBIMU
TpeOOBAaHUSMU K YPOBHIO Pa3BUTHUS WX JIMYHOCTHBIX H
MMO3HABATEIBHBIX ~ KA4eCTB, BO-  BTOPBIX,  IPEIAMETHBIM
COJIEpKaHUEM CHCTEMBbI OOIIEro CpeaHero oOpa3oBaHMsS; B-
TPEThHUX, TICHXOJOTUICCKUMHU BO3PACTHBIMA OCOOCHHOCTSIMU
00ydJaeMbIX.

[lporpamMa  BKJIFOYAET  MOSICHUTEIBHYIO  3allUCKy  C
TpeOOBaHUSAMHU K pe3ysibTaTaM OOyuUeHHs; COAep)KaHUEe Kypca ¢
MepeyHeM  pa3[eNioB; MPUMEPHOE MOYypPOUYHO-TEMATUYECKOE
IUTAHUPOBaHUE C yKa3aHWEM MHHHMAIbHOTO YHCJIAa YacoB,
OTBOJMMBIX Ha HMX M3y4Y€HHE, OMpEAENICHUEM OCHOBHBIX BHUJIOB
y9eOHOW  JIEATSIBHOCTH  IIKOJIBHUKOB;, PEKOMEHJAIMHA  TI0
OCHAIIIEHUIO Y4eOHOT0 TpoIiecca.

OOm1as xapakTepucTHKa yueOHOro npeamera

((BBGZ[GHI/IC B €CTCCTBCHHO-HAYYHBIC TPCIMETHI. dusnka.
XUMHSL.» — UHTETPUPOBAHHBIA KypC A MIAIIUX MOJIPOCTKOB,
B COJEPKaHMM KOTOPOIO0 paccMaTpUBAIOTCS MYyTH MO3HAHUSA
YeJIOBEKOM IPUPOJIBI.

W3yueHne JaHHOTO Kypca B OCHOBHOM IIKOJIE€ HAaIpaBJeHO Ha
JOCTIDKEHHE CIIEeTYIONINX TeIei:
— MpOTEeeBTUKA OCHOB (PU3MKU U XUMUU;

— NOJYYEeHUE YYaAIIMMHUCS TMpPEJICTaBICHHH O MeTojax
HAy4YHOTO MO3HAHUS TNPHPOJBL; (POPMHUPOBAHUE DIEMEHTAPHBIX
YMEHUH, CBSI3aHHBIX C BBIMOJHEHHEM Y4eOHOTO JaOOpaTOPHOTO
SKCIIEpUMEHTa (MCCIeA0BaHNUSA);

— (popMupoBaHUE y YydYAMUXCA YCTOMYMBOTO HWHTEpEca K



npeiMeTaM eCTEeCTBEHHO-HAyyHOro IuKkjia (B YacTHOCTH, K
bu3MKe U XUMUN).

BBenenve ¢u3Mku M XMMUU Ha paHHEH cTaguu OOydeHHUs B
5—6 kiaccax TpeOyeT HU3MEHEHHS KakK (OPMBI H3IIOKCHUS
y4yeOHOro Mmarepuaia, TaKk M METOJUKH €ro IpernoJaBaHus.
[TosTtoMmy ocoboe BHUMaHWe€ B  TPOrpaMMe  YAEICHO
(bpoHTaTBHBIM 9KCIIEPUMEHTAIBHBIM 3aJIlaHUSIM.
[Ipenmnonaraercs, 4to BaXKHOE MECTO B Mpoliecce paboThl Haj
KypCOM 3aliMyT pHUCYHKH pAa3JIMYHBIX SBJICHUH, OIBITOB U
M3MEpUTENbHBIX PUOOPOB. bojbIIoe KOMMUECTBO KaUeCTBEHHBIX
BOIIPOCOB, UCIOJb30BaHUE UIPOBBIX CHUTYaIUil B IPENoJAaBaHUU
JOJDKHO CIIOCOOCTBOBATH CO3AAHUIO HHTEpPECAa YUYaIIUXCs K
MPEIMETy U CTPEMIICHHUIO K €T0 TOHUMAaHHIO.

Leamenvrocmubiii nooxo0 K pa3paboTKe coIep)KaHUsS Kypca
MO3BOJISIET peIIaTh B XOAE €r0 M3YYEHHUS DSl B3aUMOCBSI3aHHBIX
3agad: obecreuynBaTh BOCIPHUATHE, TIOHUMAHUE M 3allOMUHAHHE
3HAHWUW, CO37aBaTh YCJOBHS JJISl BBICKA3bIBaHUS IMOAPOCTKOM
CYXJCHHI Hay4HOTO, HPAaBCTBEHHOT'O, SCTETUYECKOTO XapaKTepa
[0 TIOBOJNY B3aUMOJICHCTBUSI YeNOBEKa M TPUPOABI; YICIATh
BHUMaHUE CUTyallUsM, TJ€ Vy4alluiics JOJDKeH pas3iuyarhb
yHHUBEpCalbHbIE (BCEOOIIME) U  yTUIUTApHBIE IEHHOCTH;
WCTOJIB30BAaTh BCE BO3MOXKHOCTH [UISI CTAHOBJICHHSI TPUBBIUEK
CIIeZIOBaTh HAYYHBIM W HPABCTBEHHBIM TNPUHIMUIIAM U HOpPMaM
OOIIEHUS U JIeATENbHOCTH. TeM caMbIM CO3/1al0TCSl YCIOBUS IS
WHTETPALUU HAyYHBIX 3HAHUH O MPUPOIHBIX CHCTEMAX M JAPYTHX
chep CO3HAHUA: XYI0’)KECTBEHHOM, HPABCTBEHHOM,
MIPAKTUYECKOM.

ITonoGHOE mocTpoeHHe Kypca He TOJIBKO MO3BOJISET pellarh
3aJauu, CBSI3aHHBIE C OOYYEHUEM M Pa3BUTHEM HIKOJHHHKOB, HO
U HeceT B cebe OONbIION BOCHIMTATENbHBIM MOTEHIMA.
BocnutsiBaromas byHKIHSA Kypca 3aKJTF0YAeTCs B
(GOpMHPOBAHUN Y MIIAIIIMX MTOJPOCTKOB MOTPEOHOCTH MO3HAHUS
OKPY)KalOIIeTO MHpPa W CBOHMX CBSI3€H C HHUM: DKOJIOTUYECKU
000CHOBaHHBIX OTPEOHOCTEH, HMHTEPECOB, HOPM M ITPABHJI.

OcHOBHOE coOfepKaHUE MPOrpaMMBI BKITFOYAET pPa3JIeIibl:
«BBenmenmne», B KOTOPOM JaeTcsi TPEACTABICHHWE O TOM, YTO
m3ydaroT  ¢usuka u  xumusg, «Tema W BemecTBay,
«B3aumopeiictBue Ten», «Ou3nueckue 1 XMMUYECKHUE SBICHU,
«HenoBek U mpupoaar.

W3 Bcero KoMIIEKCA COBPEMEHHBIX METO/OB IO3HAHUSA
IPUPOJBI B KYpCE COAEPIKATCS CBEJCHHUS O HEKOTOPBIX M3 HUX:
HAOJIOACHUSX, U3MEPEHUSX, SKCIIEPUMEHTAX, MOJICTTHPOBAHUT —

M ITOKa3bIBACTCsA HMX B3aUMOCBA3b, JAKOTCA CBCACHHA O HpI/I60an n



MHCTPYMEHTAX, KOTOPBIE YEIOBEK UCIIOJIB3YET B CBOEH MPAKTUYECKON
JESATENIBHOCTH.

BeinonHsas  nponeneBTUYECKYK0 posib, Kypc «BBeneHue B
€CTECTBEHHO-Hay4YHble INpeAMeThl. EcTecTBO3HaHHE»  COAEPKUT
CUCTEMHbIE, & HE OTPHIBOUHBIE 3HaHMs. boiblloe BHUMaHUE B HEM
yIEISAEeTCsl PEEMCTBEHHBIM CBA3SIM MEX]y HayaJbHOM M OCHOBHOM
IIKOJIOM,  MHTErpalMd  3HAHUKW  BOKPYr  BEAYIIUX  HJCH,
OIPEACIIAIOINX CTPYKTYpy  Kypca W CIIOCOOCTBYIOIINX
(OpMHPOBAHHUIO LIEIIOCTHOTO B3IJIsJ1a HA MUP.

B kypce narorcs nepBble NPEACTABICHUSA O TAKUX HMOHATHAX, KAK
«Macca», «B3aUMOACUCTBUE), «CHIIA», «IHEPTUL», «ATOM»,
«MOJIEKYJIa», «<XUMUYECKUI 3JIEMEHTY.

[lonydyaeMble y4yamMMucs CBEACHHMsS O BEIIECTBaX M MX IIpe-
BpAIllEHUSAX MOTYT CIIY>)KMTh II€pPBOHAYAJIBHOM OCHOBOM Ul IIO-
CTETIEHHOI'O0 OCO3HAHMS MJIEM O TOM, YTO Marepus U (QopMmbl ee
JIBIDKEHUS BCErJia B3aMMOCBSI3aHbl, YTO OOBEKTHI IPUPO/IBI 00pa3yoT
LIEJIOCTHBIE CUCTEMBI, OTHOCUTEJIBHO YCTOMYMBBIE, HO B TO JK€ BPEMs
JuHaMuuHble. Hapymenue 53TOH  AMHAMUYECKOM YCTOMYMBOCTH
CUCTEM MOXXET IPHUBECTH K HEXKEJIATEIbHbIM IOCIEIACTBUIM.
Oco3HaHue HTOW MM BaXKHO JUIsI NOHMMAHUS HKOJIOTMYECKUX
npooJieM.

WuTerpanust pa3iInvHbIX €CTECTBEHHO-HAYYHBIX OOJacTei 3HAHUS
OCHOBaHa Ha NPEJCTaBICHUM O €JUHCTBE MPHUPOABI U OOLIEM IS
BCEX €CTECTBEHHBIX HAYK METOJIE€ TO3HAHUS.

CopepkaHve  JaHHOTO  Kypca  CTPOMTCS ~ Ha  OCHOBE
JeSITEIbBHOCTHOTO MO/IX0/1a. Bosneuenue yyanmxcs B
pa3HOOOpa3Hy0 y4eOHYIO, HUCCIIEIOBATEIbCKYI0 M TMPAKTHYECKYIO
NEeSITENIbHOCTD SIBJISIETCS] YCJIOBUEM MPUOOpPETEHHs] MPOYHBIX 3HAHUMH,
npeoOpa3oBaHusl MX B YOeXIEHUS M YMEHHS, CTAHOBJIEHUS
OTBETCTBEHHOCTH KaK 4E€pPThl TUYHOCTH.

Mecro npenmera B yueOHOM ILIaHE

Kypc paccuntan Ha 68 y4eOHBIX 4acoB, B TOM 4HCIE B 5, 6
KJaccax mo 34 yueOHbIX yaca u3 pacyera | ydeOHBIN yac B HEJIEIIO.

B cootBercTBHM C yueOHBIM TMIaHOM Kypcy «BBeneHue B
€CTECTBEHHO-HayuHble NpeaMeTsl. dusnuka. XuMus» MNpPeaIIecCTBYEeT
Kypc «OKpyKaomMil MUp», BKIIOYAIOMIUA HEKOTOPBbIE 3HAHUS U3
obmactu  GU3MKH, XHUMHH, acTPOHOMHH. B cBow ouepens,
coJiepkaHue Kypca «BBeneHue B €CTeCTBEHHO-HAYYHbBIE MPEIMETHI.
ECT@CTBOSHaHI/Ie», ABJIAACHE MNPONCACBTHUYCCKUM, CIIYKUT OCHOBOM
JUTSL TIOCTIEAYIOIIETO U3YYeHHST KypCcoB (DH3UKH M XMUMUU B OCHOBHOM
HIKOJIE.



Pe3yabTaThl 0CBOEHHS Kypca

JInyHOCTHBIMM pe3yJIbTaTaAMHU U3Y4YeHHS Kypca «BBeneHue

B €CTECTBCHHO-HAy4YHbIC TIpeaMeThl. Du3uka. XUMUS» SIBISIOTCS:

— pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaIbHbBIX U
TBOPYECKHUX CIIOCOOHOCTEH yJaruxcs;

— (opmupoBaHNE MOTUBAIINH K U3YUYEHUIO B JalIbHEHIIIEM
(GUBUKY U XUMUY;

— BOCIIUTAHHE OTBETCTBEHHOT'O OTHOIICHHUS K IPUPOJIC,
0CO3HAHHME HEOOXOIMMOCTH 3aIUTHl OKPYXKAIOIIEH CPe/ibl;

— (hopmupoBaHUE TUYHOCTHOTO OTHOIICHHSI IPYT K IPYTY, K

YUHTEIIIO.
MeranpeaMeTHBIMHU pe3yabTaTaMM U3Y4CHUS Kypca SBISIIOTCSA:

— OCBOGHHE  MPHEMOB  HCCIIEJOBATEIbCKON  JIEATEIbHOCTH
(cocTaBieHHe TUIaHA, MCIOJNB30BaHHE MTPUOOPOB, (HOPMYITHPOBKA
BBIBOJIOB H T. I1.);

— opmupoBanne  mpuemoB  paboTel ¢ HWH(pOpPMaNHEH,
NPECTABICHHON B pa3nuyHoOi dopme (Tadnuubl, rpaduKu, pUCYHKH
U T. 71.), Ha pa3auuHblx Hocutensx (kuuru, HWurepner, CD,
NEPUOANYECKUE U3JIAaHUS U T. 1.);

— pa3BUTHE KOMMYHHMKATHBHBIX YMEHHMH M OBJAJCHHE OIBITOM
MEXITMYHOCTHOW KOMMYHUKAIMM (BEICHHE IUCKYyCCHH, paboTa B
rpyIIax, BEICTYIJICHHE C COOOIIEHUSIMH U T. 11.).

IIpenmeTHbIMU pe3yJbTaTaMU U3yueHUs Kypca «BBeneHue B
€CTEeCTBEHHO-HAayuUHbIe IpeAMEThl. EcTecTBO3HaHUE)» ABISAIOTCS:

— OCBOCHHE 0a30BbIX €CTEeCTBEHHO-HAYIHBIX 3HAHUH,
HEOOXOMUMBIX IS JajJbHEWIIero M3y4eHHUs CHUCTEeMAaTHYECKHUX
KYPCOB €CTECTBEHHBIX HayK;

— (opMHUpOBaHUE HIIEMEHTAPHBIX UCCIIEI0BATEIbCKIX YMEHHIA;

— MPUMEHEHHE TOJNYyUYEHHBIX 3HAHUN M yMEHUU M pelIeHUs
MPAKTUYECKHX 3a7au.

COAEPXXAHUE KYPCA
9 KJIACC (34 4, 1 u B Hezeno)

Benenue (2 )

IIpupona xuBas u HexuBas. SIBnenHus npupozsl. Yeno- Bek
— yacTh npupobl. BiusHue yenoseka Ha npupoay. Heo6xoaumocTts
U3y4eHHs] TpUpOAbl U OepexHoro orHomeHus K Heill. Oxpana
MIPUPOJIBI.



dusnka 1 XuMus — Hayku o npupojae. Uto uzyyaet ¢pusuka. Tena
u BewiectBa. Yrto m3ydaer xumusA. HayuHble MeTOApl H3ydeHUs
PUPOJIbL: HAOITIOACHHE, OIIBIT, TEOPUSL.

3HAKOMCTBO C MPOCTEUIIUM (UINYECKUM U  XUMUUYECKHUM
obopymoBaHueM: nmpodupka, koida, JJabopaTOPHBINA CTaKaH, BOPOHKA,
MHUIIETKA, IIIaTellb, IIACTMACCOBBIA M METAJJIMYCCKUIl IIITAaTHUBEI,
neprkatenb Juis npoOupok. HarpeBarenbHblil mprOop, 0COOEHHOCTH
wiameHu. [IpaBuiia HarpeBaHUs BEIIECTBA.

W3mepuTenbHble NpUOOPHL: TUHEIKA, U3MEpUTEIbHAs JIEHTA, BECHI,
TEPMOMETP, MEH3YpKa (eIMHUIBI U3MEPEHUH, 1IKaja Npu- Oopa, lieHa
JEJIEHNUs, IPEJEN U3MEPEHUH, TpaBUIIa M10JIb30BAHNUSA).

JlaGopaTropHbie padoThI M ONBITHI

3HaKOMCTBO C J1a00paTOpHBIM 000py10BaHHEM. 3HAKOMCTBO C
U3MEpUTENbHBIMU Npubopamu. OnpesiereHre pa3MepoB
¢u3nyeckoro Tena.

W3mepenust oobemMa sxuakoctu. M3mepenne

o0BeMa TBEpPOTO Tea.

Tema u BemectBa (11 )

XapakTepucTUKu Tel U BemecTB (dopma, 00bEM, ILBET,

3anax). Oprannueckue 1 HEOPraHMYEeCKUe BEIIeCTRa.

TBepaoe, kuakoe U razoobpa3Hoe COCTOSHUS BellecTBa. Macca

Tena. Macchl pa3IMyHBIX Tell B IpUpojie. DTaJlloH Macchl. Bechl.

Temneparypa. TepmoMeTpsl.

HenuMocTh BemecTBa. Monekysbl, aToMbl, HOHBI. [IpencraBienue
0 pasMmepax 4acTHll] BemecTBa. J[BkeHne dactul BemecTBa. CBsa3b
CKOPOCTH JBMEHMsSI YacTull ¢ TeMneparypoil. uddys3us B TBEpAbIX
TeNax, KMIKOCTAX W ra3ax. B3aummopneicTBue yacTHIl BEIECTBA M
aToMOB. IlosicHEHHe CTpOEHUSI U CBOMCTB TBEPIBIX TEN, )KUIKOCTEH U
ra3oB C MOJIEKYJISIPHOM TOUKH 3peHus. CTpoeHHe aToMa U UOHA.

XUMHUECKUE 3JEMEHThl (KUCIOpOJ, a30T, BOAOPOA, KEJe30,
ATIOMUHHMA, Menb, docdop, cepa). 3HAKH XUMHYECKHX DJIEMEHTOB.
IIepuonnueckas cucrema /[. 1. Menneneesa.

IIpocteie u cnoxHble BemiecTBa (KUCIOPOJ, a30T, BOJa,
YTJIEKHUCIIBIN Ta3, TOBapEeHHAS COJIb).

Kucnopon. I'openue B kuciopose.

doTtocuHTE3.

Bonopoa. Boznyx — cMmech razoB. PacTBopbl

U B3BECH.

Boga. Bona xak pactBoputens. OuncTka NpUpOIHOI BOBI.

[InoTHOCTH BemecTna.



JlaGopaTopHbIie pabOTHI U OTIBITHI

CpaBHeHUE XapaKTEPUCTUK TENl.

Habumronenune pa3innyHbIx cOCTOAHUMN BenecTBa. Mi3mepenue

MAacchl TeJla Ha PhIlYaXHBIX BecaX. Mi3MepeHue TeMieparypbl

BOJIbI M BO3/1yXa.

Habmonenue nenumoctu BemectBa. Habmonenne

sBJIeHUS TUPDY3UH.

Habmoienue B3anMoieicTBUS YacTUIl Pa3IMYHbIX BEIIECTB.

Habumonenue ropenus.

OO6HapyxeHre KUCIopo/ia B COCTaBe BO3AyXa.

[IpuroToBieHre pacTBopa ¢ ONPEAEICHHON MAaCCOBOM J0JIei
MOBapEHHOU COJIH.

Paznenennie pacTBOPUMBIX U HEPACTBOPUMBIX BEIIECTB
(GuIbTPOBAHUEM.

H3mepeHue miIoTHOCTH BEIECTBA.

B3aumopeiicteue Ten (10 9)

N3menenne ckopoctd W GOpMBI  TEl  IpH  HX
B3aMMO/JICUCTBUH. [[eliCTBHE U MPOTUBOICUCTBHUE.
Cuna Kak XxapakTepucTHKa B3auMoaeicTBus. JluHamomerp.
HproTOH — equHuIa U3MEPEHUS CUJIBI.

Nuepuus. IlposBnenue wuHepuuu, NOpUMEPHl €€ yyera |
npuMeHeHus. Macca Kak Mepa HHEPTHOCTH.

I'paBuTanimonnoe B3aUMOJICHCTBUE. I'paBuTanimonHoe
B3anMoelicTBre n BceenerHasa. Cuia TSDKECTH. 3aBUCHUMOCTH CHUIIBI
TSDKECTU OT MAcCHI.

Hedopmarus. Paznuunbie Buasl nedopmaruu. Cuna ynpyrocry,
€e HampaBJIeHHE. 3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JehopmaIuu.

Cwia TpeHus. 3aBUCUMOCTh CHJIBI TPEHHS OT CHJIBI TSDKECTH U
KauecTBa 0OpabOTKM moBepxHOcTed. Ponb TpeHus B mpupoae u
TexHuke. CrocoObl YCUIIeHHSI U OCNIa0JIeHUs] TPEHUSI.

DnekTpuueckoe B3auMmojeicTBrue. OOBICHEHHE AIIEKTPUUYECKOTO
B3aUMO/ICHCTBUSI HA OCHOBE 3JIEKTPOHHOM TEOPUU. DIIEKTPU3ALUS TET
TpenueM. Ilepegaya 351eKTpUUECKOTO 3apsiia MpU COMPUKOCHOBEHUHU.
B3anmoneiicTBre OTHOUMEHHO U Pa3HO- UMEHHO 3apSyKEHHBIX TEJL.

MarautHOoe  B3amMozelcTBue. IIoCTOSHHBIE  MarHMTHL, WX
neyicTBue Ha keie3Hble Tena. Ilomroca MarHmToB. MarHuTHbIE
ctpenku. 3emuiss Kak MarHuUT. OpHUEHTHPOBAHHWE TIO KOMIIACY.
IIprMeHeHne MOCTOSTHHBIX MAarHUTOB.

JlaBneHue Tena Ha OMOpy. 3aBUCUMOCTb JABJIEHUS OT IUIOLIAAU



onopsl. [Tackans — eauHUIIA U3MEPEHUS TaBJICHUS.

[lepenaya paBieHus >KUAKOCTIMU W razamu. 3akoH [lackass.
JaBnenue Ha rinybuHe >xuakoctu. CooOuiarommuecs COCyAbl, HX
IIPUMEHEHUE.

JlelicTBue XKUJIKOCTEH HA MOTPYKEHHOE B HUX TEI0. ApXHMEI0Ba
cuia. 3aBUCUMOCTh apXHMEJOBOW CHJIBI OT pojAa >KUIAKOCTH U OT
o0bemMa MOrpyKEHHOM YacTH Teja. Y CJI0BUSI IJIaBaHUS Tell.

JlabGoparopHblie padoThI M ONBITHI

Habnronenne BOSHUKHOBEHHS CHIIBI YIIPYTOCTH MPH JeOpMaLnu.

Habnronenune paznuuHbix BUIOB Aedopmanuu. MccienoBanue

3aBHCUMOCTH CUJIBI YIPYTOCTH OT Ae(opmMaruu.

N3mepenue cuitbl TpeHHUsL.

Habnronenne 3aBUCHMOCTH MHEPTHOCTH OT Macchl Tena. M3yuenue

Pa3IUYHbIX BUJIOB TPEHUS.

Habmoienue B3anMoeiicTBUS HadIEKTPU30BaHHBIX Tell.

Habmroienne MarHuTHOro B3auMO1IeHCTBUS.

Onpenenenue gaBieHUs Tea Ha ONODPY.

Habnronenue 3aBUCHMOCTH AaBICHHS KHUJIKOCTH OT TITyOHHBI
HOTPYXKEHHUS.

HaGimrotenne ypoBHSI JKUIKOCTH B COOOIIAFOIINUXCS COCYIaX.

W3MepeHne BBITaTKUBAIOLIEH CUJIIBIL.

Ot uero 3aBHCUT BhITAJIKUBaroIIas (apxumenosa) cuia? BeisicHeHue

yCIIOBUS TUTaBaHUS TEJI.

dusnueckue U XuMuueckue sipjaeHust (7 1)

MEXAHUWYECKMUE ABJIEHUA (3 u)

[Tonatne 00 OTHOCHUTEIBHOCTH MEXAHHYECKOTO JIBUKEHMUS.
Pa3HooOpasHble BUABI MEXaHMYECKOTO JBMXKEHMS (TPAMOJIMHEHHOE,
KPUBOJIMHEHHOE, JBWIKEHHE TI0 OKPY)KHOCTH, KOJI€OATEIbHOE).
MexaHnueckoe IBUKEHUE B PUPOJIE U TEXHUKE.

Ilyte u Bpems nBwxkeHus. CkopocTh ABMXKEHUSA. PaBHOMepHOe,
YCKOPEHHOE U 3aMEJJIEHHOE JIBUYKEHUSI.

3BYK Kak MHCTOYHMK HWHPopMalmud 00 OKpYyXKarolleM MHupe.
Ucrounnku 3Byka. Komebanme — HEOOXOauMOE  YCIIOBHE
BO3HUKHOBEHHUsl 3ByKa. OtTpaxkeHue 3ByKa. Oxo. ['ojmoc u ciyx,
ropTaHb " yXO.

TETUJIOBBIE ABJIEHUA (4 u)

N3menenne o0beMa TBEPIBIX, KUAKUX M Ta3000pa3HbIX Tel
IIPU HArpeBaHMM M OXJIAXKJICHUU. YYeT TEIUIOBOTO PACIIUpPEHUs H
UCIIOJIb30BAHUE €r0 B TEXHUKE.



[lnmaBnenne wm otBepaeBanue. TasHHE CHera, 3aMep3aHUE
BOJIbl, BBITJIABKA YYT'YHA U CTaJIM, U3TOTOBJICHUE JI€Talel OTINBKOM.
Ucnapenue xuakocteit. (OxiaxaeHue )KUIKOCTEH Tpu
ucnapenuu.) Kongencamms.
Temnmonepenaya.

JlaGopaTopHble padoThI U ONBITHI

W3mepeHne myTy U BpEMEHU JBUKEHUS.

Berurcnenue ckopocTy ABMKCHHS OpycKa.

HabmoieHue OTHOCUTEIbHOCTH ABHKEHUS.

Habmtoienue HCTOUHHUKOB 3BYKa.

Habmroienue u3aMeHeHus UIMHbBI Tella IPYU HarpeBaHUU U
OXJIAXKICHUH.

Habmroienue n3meHneHuns: o0beMa KHUAKOCTEH U ra30B MpH
HAarpeBaHUU U OXJIAKICHUU.

HarpeBanue cTexJIsIHHON TpyOKH.

OTamMBKa UTPYLIEYHOTO COJJATHKA.

Habumronenue 3a muiaBiieHueM CHera.

Habmroienue vicmapeHust ¥ KOHEHCAIIMH BOJIBI.

PactBOopenue conu u BeillapuBaHue ee U3 pacrsopa. Ot

Yero 3aBUCUT CKOPOCTh UCIIAPEHUS KUIKOCTH.

HabGmronenue oxsaxaeHus sKUAKOCTH MPU UCTIAPEHUH.

HaOmroienne KUeHnst BOJEL.
Pa3merka mikansl TepMoMeETpA.

HabmroneHne TenaonpoBoJHOCTH BOABI U BO3AYXA.
[ToaroToBka k rofoBoit KOHTpoJbHOM padote (1 4) ['onoBast
KOHTpoJIbHast paboTta (1 u)

Pe3epBHoe Bpems (2 1)

6 KJIACC (34 4, 1 4 B HEZIEMIO)

duznyeckue U Xumuueckue apieHus (16 u)

OJIEKTPOMAT'HUTHBIE SABJIEHHUA (4 u)

DJIEKTPUYECKUI TOK KaK HAIIPaBJICHHOE JIBUKEHUE

AMEKTPUIECKUX 3apsaaoB. Cuiia Toka. AMIiepMerp.

AwMrep — eMHUIIA U3MEPEHHS CHITBI TOKa. [locTOsSTHHBIN 1
IIEPEMEHHBIN TOK.

Hanpsoxenue. Bonbt™merp. BonsT — eanHuna nu3mMepeHus
HaINpsHKEHUS.

HcTounuku Toka: Oarapeiika, akKyMyJsiTOp, TeHepaTop
AIIEKTPUYECKOTO TOKA (0€3 pacCMOTPEHUS UX YCTPONCTBA).



DnekTpuyeckue nenu. [lapanneapsHoe u nocaea0BaTebHOE
COETUHEHHUS.

HeiicTBus Toka. TemioBoe aeicTBUE TOKA.

Jlammibl HakanWBaHUA. DJEKTpOHArpeBaTeNIbHBIE TPHUOOPHI.
MarnautHoe neificTBHE TOKA.

DNEeKTPOMAarHuThl U X MpUMEHEeHHe. [[eficTBre MarHuTa Ha TOK.
DJIEKTPOABUTATENIN. XUMHUYECKOE JICUCTBUE TOKA.

CBETOBBIE SABJIEHUA (5 1)

CBeT KaK UCTOYHUK UH(POPMALINHU YEIOBEKa 00 OKPYKAIOIIEeM
mupe. Mcrounuku ceera: 3Be3/1bl, COJHIIE, SJEKTPUUECKUE JIAMIIBI U
ap.

[IpsiMmosinHeiiHOe pacnpocTpaHeHHe CBeTa, 00pa3oBaHHE TEHEM.
OtpaxeHue cBeta. 3epkaa.

IIpenomsienne cBera. JIMH3BI, MX TUIBI M M3MEHEHUE C UX
HOMOILBIO ()OPMBI CBETOBOTO ITyUKa.

Ontuyeckre mpuOOpHL: (oToarnmapar, MPOCSKIMOHHBIA armmapar,
MHUKPOCKOII, TEJIECKOI (Ha3HaueHUe MPUOOPOB, HCII0JIb30BAaHUE B HUX
JIUH3 U 3epKa).

['ma3 u ouku.

Paznoxenne 6enoro ceera B criektp. Pagyra.

XUMUNYECKUE ABJIEHUA (7 u)

XUMHUECKHE PEaKIWH, WX TPU3HAKK W YCIOBUS HX
POTEKAHHUS.

CoxpaHeHHe MacChl BEIIECTBA MTPH XMMHYECKUX PEAKIIUSX.

Peaknum coenuHeHuss W pasznokeHus. ['opeHume Kak peakuus
COEIMHEHMUS.

Oxkcuapl (YrJeKHCHIBIA Ta3, HerameHas HW3BECTh, KBapIil); Ha-
XOXJIeHHe B TMpHUpone, (U3NYECKHMe M XHMHUYECKHE CBOICTBA;
pUMEHEHHE.

Kucnotsl, mnpaBuna paboTbl C KHUCIOTaMH, WX IPUMEHEHUE.
OcHoBanus. CBoilicTBa IIenouel, npaBuia padbOThl ¢ HUMH, HX
¢u3nueckue M HEKOTOpble XHMHUYECKHE CBOWCTBA; NPUMEHEHHE.
Conu (moBapeHHasi COJb, CO/a, MEJ, MpPaMmoOp, U3BECTHSAK, MEIHbII
Kynopoc u jap.). HauOonee xapakTepHble NpUMEHEHUS COJIEH.
Haunbonee wu3BecTHble OpraHUYecKHe BeELIeCTBA —  YIJIEBOJIBI
(rmoko3a,  caxapo3a, Kpaxmaid), HEKOTOpble HMX  CBOMCTBa,
IpUMEHEHUE; OeNKM, UX POJb B >KU3HH YEJIOBEKa, MCKYCCTBEHHAas
IUILA; )KUPBI, UX POJIb B )KU3HU YEJIOBEKA, UCIIOJIb30BaHUE B TEXHUKE;
NPUPOIHBIH ra3 U HeTh, IPOAYKTHI UX EPEPAOOTKH.

JlabGopaTropHbie padoThI M ONBITHI



IlocnenoBareabHOE COCIUHEHHE.
Hapanﬂenbﬂoe COCOAMHCHUC.

Hablntonenue pa3nuyHbIx A1EMCTBUH TOKA.
COopka MpocTerIero IeKTPOMArHuTa.
[lelicTBHE Ha TPOBOJIHUK C TOKOM.

CBeT U TCHb.

OTtpaxkeHue cBeTa 3epkaiiom. Habmonenne
OTpa)KEHHUS CBETA B 3€pKaJe.

[Toryuenue n300pakeHUs B IMIIOCKOM 3€pKaje.
HabGmntonenue 3a npenomiieHHEM CBETa.
HaGmronenne n3o0paxeHuii B JTHH3E.
Habmtoienue criekTpa COJTHEYHOTO CBETA.
Habmronenue puznyeckux U XUMHUECKUX SIBJICHUM.
JlelicTBME KUCIOT U OCHOBAaHUI Ha UHIUKATOPBI.
BrisicHeHHe pacTBOPUMOCTHU COJIEH B BOJIE.
Pacno3znaBanue kpaxmarna.

UYenosek u npupoja (15 u)

3EMJISI — IJTAHETA COJIHEYHOM CUCTEMEI (3 u)

3Be3mHOE He0o: CO3BE3Ius, IUTAHETEHL. PazBurtue

npeacrabiieHui yenoBeka o 3emiie. ConmHeuHas cucrema. CosHIe.

JBwxeHnue 3emid: BpalleHHE BOKPYr COOCTBEHHOW OCH, CMEHa
JTHS W HOYM HA PA3IMYHBIX IIHPOTaxX, oOpamieHue 3eMiid BOKPYT
ConHila, HaKJIOH 3¢MHOM OCH K TNIOCKOCTU €€ OpOUTHI, CMEHA BpEeMEH
roja.

JIlyna — cnytHuk 3emun. @asel JIyHBI.

H3MeHeHne TOPU30HTAIBHBIX KOOPANHAT HEOECHBIX TEN B TEUCHUE
CYTOK.

3HAKOMCTBO C TMPOCTEUIIUMH ACTPOHOMUYECKUMHU TMPUOOpaMHU:
acTpoJIsIOus, TEIECKOTI.

HccnenoBanus kocMuueckoro npocrpancTsa. K. 3. [{uonkoBckuid,

C. II. KoponeB — ocHoBarenu COBETCKOM KocMOHaBTUKH. [O. A.
["arapun — mnepBbIii KocMOHABT 3eMid. McKycCTBEHHbIE CITyTHUKU
3emnu.  OpOutanpHble  KocMuueckue — craHuuu.  Kopabnu

MHOI'Opa3oBOro HMCIOJb30BaHUA. HpOTpaMMBI OCBOCHHUA KOCMOCA:
OTCYCCTBCHHBEIC, 3apy6e>1<HBIe, MCKIAYHAPOAHBIC.

3EMJIAA — MECTO OBUTAHUA YEJIOBEKA (3 u)

Jlutocthepa, MaHTUA, SAOPO; YBEIUYEHHE TUIOTHOCTH U
TeMIepaTypbl 3eMit ¢ riyOouHoi. M3ydeHne 3eMHbIX HEOP.
I'mapocdepa. CymoxonctBo. HccnenoBaHue MOPCKHX TIyOHH.



Atmochepa. AtmochepHoe mgamieHue, Oapomerp. BriaxHOCTH
BO3/yXa, ONpEACTICHHE OTHOCHUTEILHOW BIAXHOCTH. ATMOChepHbIE
SIBIICHHS, TPOM M MOJIHUS. OCBOCHHE aTMOC(EpBI YeTIOBEKOM.

YEJIOBEK AOITOJIHAET ITPUPOLY (8 u)

MexaHu3MBbl. Mexanudeckast pabora. DHeprusl.
CunteTnueckue MaTepHabl.
MexaHu3mMbl — TOMOLIHUKU 4ejoBeKka. [IpocTbie MeXaHU3MBI,

pblYar, HaKJIOHHAs IJIOCKOCTb, NOJBM)KHBIM U HETOABUKHBIN OJOKH;
UX Ha3HAYCHHUE.

Mexanuueckasi paborta, ycinoBus ee coBepumeHus. Jxoymp —
e/IMHULA U3MEPEHUS PAOOTHI.

Oneprusa. Hcrtounuku »5Hepruu. Pasznuusble BUABI TOIUIMBA.
Conneuynas »Heprus, €€ pojb Ul KU3HM Ha 3emue. TeruioBble
ABUTaTCliv, ABUIaTCJIM BHYTPCHHCIO CropaHuvsda; HUX IM[MIPHUMCHCHUC.
TGHJIOBBIG, ATOMHBIC U TUAPOIJICKTPOCTAHII N,

Co3gaHue MarepuanoB C 3apaHee 3aJaHHBIMM CBOMCTBaMU:
TBEp/bIE, KapoIpPOYHBbIE, MOpPO30CTOHKHE MaTepHalbl,
UCKYCCTBEHHbIE KPUCTAJUIBI.

[Tomumepsl, CBOWCTBA M INPUMEHEHHE HEKOTOPbIX U3 HHX.

BosiokHa: mpupoJHBIE M HCKYCCTBEHHbBIE, HUX CBOWCTBA U

IIPUMEHEHHUE.

Kayuyku 1 pe3uHa, UX CBOICTBA U IPUMEHEHHE.

B3ANUMOCBA3b YEJIOBEKA U ITPUPO/BI (1 u)

3arps3HeHue atMmocdepbl U THapocdepbl, UX BIMSHHUE Ha
3nopoBbe sroned. KoHTpone 3a  cocTosHHEM aTtMmocdepbl U
ruapochepsl.

ParmonanbHOE HCIIONB30BaHKE TOILUIMBA. VICIIONB30BaHNE YHEPTHA
peK, BeTpa, MPUIUBOB, Teruia 3emiH, sHeprun Connua. CoBpeMeHHas
Hayka U Ipou3BoJCTBO. CpelcTBa CBsI3U. 3HAHUA, UX POJIb B JKU3HU
YyelnoBeKa U 00IIecTBa.

Kak moau mo3HaroT oKpyxaromuil Mup (Hayka BUepa, CEroaHs,
3aBTpa).

VYnpaBieHue MpPOU3BOACTBOM: DPOJIb aBTOMATHUKH, 3JIEKTPOHUKH.
Komnbsrotepuszanms nmpousBoactBa. Po6otsl. Llexu-aBToMaThl.

CpenctBa cBsizu U mepenada uHpopmanuu: Teierpad, temedoH,
pamuocBs3h  (PAaaUOCTAHIINS, PATUOBOJIHBI, AaHTEHHA, IPUEMHUK,
I'POMKOT'OBOPHUTEIIB), TEJIEBUICHHUE.

JlaGopaTopHbie padoThI U ONBITHI

HaOmronenune 38e3aqH0oro HeOa. HadOmronenue



JIyHBI B TEIECKOIL.
Onpenenenne azumyta CoHIIA ¢ MOMOIIBIO KoMnaca. M3roroBiienue
acTpOJIIONU M ONIPEJICIICHHUE C €€ IOMOIIBIO BhI-
COTBI 3BE3/I.
N3mepenune armocdepHOro naBieHuss 0apoMETPOM.

Nsrorosnenue rurpomerpa. M3yuenue

JICUCTBUSA pblyara.

N3yuenue neicTBUs NPOCTBIX MEXAaHU3MOB.

Brruncienne MexaHM4eCKOM padoTHI.

BeolpamuBanue kpucramia. 3HaKOMCTBO C

KOJUIEKLMEHN MJIaCTMACC. 3HAKOMCTBO C

KOJUIEKIIMEN BOJIOKOH.

Pacno3naBanue NpupOJHBIX U XMMUYECKUX BOJIOKOH.
W3meHenne GpopMbl OMUATHIICHA ITPU HATPEBAHUH.
Wzyuenue nelictBusa Tenerpaduoro ammapata. [loaroroska

K roJ1I0BOM KOHTposibHOM padore (1 1) ['ogoBast KOHTpoOIbHAS
pabora (1 u)
PeszepBHoe Bpemst (1 1)

MATEPUAJIbBHO-TEXHUYECKOE OBECIIEHEHHE
OBPA3OBATEJIbHOI'O ITPOLIECCA

o [Iporpamma kypca «BBeneHHEe B €CTECTBEHHO-HAy4dHBIE
npenMetsl. EcrecTBo3Hanue» it 5—6 Ki1accos.

o I'ypesuu A. E., Hcaes /]. A., [loumax JI. C. BBenenue B ecte-
CTBEHHO-Hay4Hble TNpenmeTsl. EcrecTBo3Hanue. Pusmka. Xu- Musl.
5—©6 kyacchl. YUeOHUK.

o I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Illonmax JI. C.
BBenenuve B ecTecTBEeHHO-Hay4yHble NpeaMmeTsl. EcTtecTBo3HaHue.
Ousnka. Xumus. 5 kinacc. Pabouas TeTpanb.

o I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Illonmax JI. C.
BBenenne B ecTeCTBEHHO-Hay4yHble NpeaMeThl. EcTecTBO3HaHUE.
Ouszuka. Xumus. 6 kinacc. Pabouas Tetpass.

o I'ypesuu A. E., Hcaes /I. A., [loumax JI. C. BBenenue B ecte-
CTBEHHO-HayuHble npeaMeTsl. EcrecTBozHanue. ®dusuka. Xu- mus.
5—6 xitaccel. Metoandeckoe mocooue.

CHOucoK HarIgqHBIX II0COONI

1. Jlammia HaKaJIUBaHUS.

2. Terion30as1IMOHHBIE MaTEPUATIBI.

3. 3armeHus.

4. I'ma3 kak onTHYECKas CUCTEMA.

5. 3emiis — mmanera COTHEYHON CUCTEMEL.



6. ConHeuHas cucrema.

7. Ctpoenue atMocdepbl 3eMITH.

8. bapomerp-anepou.

9. JIBurarenb BHYTPEHHETO CrOpaHusl.



[NOYPOUHO-TEMATHUYECKOE ITNTAHUPOBAHUNE

5 knacc (34 4, 1 4 B Hezmemo)

XapakTepucTUKa BUIOB

np. Tena u BemectBa. MHOrooOpasue sBICHUMA
IIPUPOJBIL. dusnyeckue ABJICHUS:
MEXAHUYECKUE, TEIIOBBIE, HIEKTPOMAarHUTHBIE,
CBETOBBIE.

Brinonnenue ynpaxseHui. JleMOHCTpanuu
pasINYHbIX (U3NYECKUX SBJICHHUH

No | Tema ypoka Coneprxanue ypoka JeSTETbHOCTH YUAITIXCA

yp

OK

a
Beenenue (2 1)

1 Bsenenue. IIpupona xuBas u Hexusad. [lonsarue o N3yuyeHnue sBIIEHUNM IPUPOJBI,
Tenau ABJICHUSX NPUPOIBIL. UenoBek — 4acThb UCTIONB3YSl PUCYHKH Y4eOHHMKA U
BEIIeCTBA. HPUPOJIBI, 3aBUCUT OT HEe, Ipeodpasyer ee. JOTIOJIHUTEIIbHBII
Uto Heobxonumocts nzydenus npupozast. usmuka u MJUTFOCTPATUBHBIN MaTepHall
M3y4yaer XAMHS — HAyKH O IPpUPOJIE. Omnpenenenne GpuznuecKux
¢usuxa. JMemoncTpauuu. Craiipl: JECHON NEH3ax, BUI SBIICHUM 110 PETPOTYKIIHSM.

Yro Ha pPEKy, 3Be3qHOe He0Oo, >KWIUIIE JAPEBHETO Brigenenne Ha3BaHMIT BENIECTB,
n3ydacT YCJIOBCKA, COBPCEMCHHAasA YyJiMla, pa3JIMYHbIC (i)I/ISI/I‘-IeCKI/IX Tell U (1)PI31/I‘—I€CKI/IX
XUMUS BHUJIBI TPAHCIIOPTAa, MCCIENOBAaHUE KOCMOCa U ABJIEHHUHN U3 TPEIOKEHHOTO

YUHUTEJIEM TEKCTa.

PaGora ¢ Tabnumamu u3 padbodeit
TeTpaau.

OnpeneneHue XMMHYECKUX SIBIICHUM
Ha OCHOBE JIEMOHCTpPaLUM.




XUMHUYECKUE SIBICHUS IPEBpALCHUS BEIIECTB.
[TpuponHble, MCKYCCTBEHHBIE W CHHTETHYECKHE
BellecTBa. HarpeBanue caxapa B MpoOHUpKeE,
raiieHue coJpl YKCycOM U JIp.

MeTtonasl
uccaeaoBa
HUSA
MIPUPOJIBI.
Jlaboparop
HOE
obopynoBa
HUE.
N3mepenust.
Nsmepuren
bHBIE
puOOpEI.
[Ipocreimm
e
U3MEpEHUS.

Onucanue sBJIEHUN IPUPOJIBI B TUTEPATYPE U
uckyccrse. HaydHblil moaxoxa K U3y4eHHUIO
npupoasl. HabntoneHnue, oneIT, Teopusl.
JlaGopaTtopHoe 000py10BaHKE, IITATHUBBI.
[TpaBuna nonap30BaHus U paBUila 0€30IaCHOCTH.
Jlabopamopnule onvimut.

1. Vkpenuts Ha MITaTUBE JIANKY U KOJIBIO TAKUM
00pa3oMm, YTOOBI IIIapUK, BBITYIICHHBIN U3
JIAIIKH, [IPOJIETEB CKBO3b KOJIBLIO, yIIall B
KOpOOOUKY, CTOSALIYIO Ha OCHOBAaHUH LITATUBA.
2. OmipenenuTh YMCIIo My3bIPhKOB, KOTOPHIE
BBIMIYT U3 KOJIOBI, €CIIN €€ OTKPBITHIN KOHELl

OILyCTUTH
B BOJIY M HarpeBaTh KoJOy TEIIOM pyK

Ponb u3MepeHHii B HaAyYHBIX UCCIETOBAHMSIX
U B mpakTtuke. IIpocreiimme n3MepurenbHble

npuOOpbl M HMHCTPYMEHTBHI: JIMHEHNKa,
HU3MCPUTCIIbHAA JICHTA, H3M€pHT€HBHBIfI
nunuHAp, auHamometrp. Illkama mpubopa:

LIeHa JeJeHUs, TPeAes U3MEPEHUN. AJITOPUTM
HaXOXICHUA IICHBI JCIICHUSA 58 npez[ena
WM3MEPEHHUI. N3mepurenbHas JIMHEWKa,

Boinonnenue nabopaTopHbIx

OITBITOB.
PaGora B rpymme

N3o6paskeHue mkaibl J1000ro
npubopa ¢ yka3aHueM LIeHBbI
JIEJIEHUS U TIpeiea U3MEPEHUN.
HaXO)KI[eHI/Ie ICHBI ACJICHUSA U
npezena U3MepeHui mpudopa.
Boinonnenue nabopaTopHbIx
OIIBITOB.

Pabota B rpynme
N3o00paxkeHne  mkaiael  J11000T0
mpubopa C  yKa3aHUEM  II€HBI

JeNieHUsl W TpejeNia  HU3MEpeHHH.
Haxoxnenne TIeHBI JIeIEHUS W
nperena  u3MepeHui  mpubopa.
Brimonaenune mabopaTopHbIX padoT.
Pabota B rpymre.




CEKYHJIOMEpP JTEMOHCTPAIIOHHBIN, BOJIBTMETP
JIEMOHCTPALIMOHHBIN, BECHI CO  IIKaJOM,
JTUHAMOMETP JIEMOHCTPAI[MOHHBII
Jlabopamophvie pabomet: «Onpenenenue
pa3MepoB  ¢usnyeckoro Tenay, «3mepenue
o0pema  xuakoctw», «M3mepeHue oObema
TBEPJIOTO Tela»

Tena u Bemectna (11 u)

Xapakrepu
CTHKH TEJ U
BEILIECTB.
Cocrosinue
BEILIECTBA.

[TuceMmenHsblii ompoc mo Teme «BBemeHuey.
XapakTepuCcTUKH Tel H BeulecTB: (opma,
00BeM, IIBET, 3aI1ax.

Jlabopamopnas paboma «CpaBHeHUE
XapaKTEPUCTHUK TeID».
demoncrpaumnu. Tena paznuyHble U OTMHAKOBBIE
o gopme, 00bEMyY U I[BETY.

TBepaoe, KHUIKoe U ra3000pa3HOe COCTOSHUS
BemecTBa. CoxpaneHnue GopMbl U 00beMa
TBEP/ABIMU TEIIaMH, COXpaHEHHE 00beMa U
HECOXpaHeHUEe (HOPMBI KUIKOCTSIMH,
HecoxpaHeHue (popmMbl 1 00beMa razamu.
[TpusHaky (pu3HUECKUX SIBICHUN: IPU MIEPEX0/ie
BEIIIECTBA U3 OJHOTO COCTOSIHUSI B IPYroe He
MOSIBJISIETCS HOBBIX BEIIECTB, HE MPOUCXOMAT UX
MpeBpaIeHHS.

Jlabopamopnas paboma «Habmonenue

CpaBHEeHUE XapaKTEPUCTUK
(bu3nuecKux Ted.

Brimonnenue nabopaTopHoit
pabotel. Habmoienue paznuyHbIX
COCTOSIHM BEIIECTBA.

PaGora c Tabnuieit uz padboueii
TETpaju.

Beinosninenue nabopatopHoit
pabotel. PaboTta ¢ wmiumocTpanusamMu
yueOHHKa




Pa3JIMYHBIX COCTOSIHUM BEILIECTBAY.
JdemoncTpaumu. PasnmuuHble TBepabple  Tela.
[lepenuBanue NOAKPALIEHHONW KUAKOCTH U3
MEH3YPKH B COCYHBI pa3HOil (Gopmbl, a 3aTeM —
CHOBa B MEH3YpKYy. IlepeBs3aB HUThIO PE3NHOBBII
niap, HaloJHSIOT OJHY €ro 4acTb BO3AYXOM, a
3aTeM pa3BA3BIBAIOT HUTh: BO3YX 3aIOJHSET BECh
o0veMm. lcmapeHue BOABI M €€ KOHJIEHCALUS.
[InaBneHue cTeapuHa U €ro OTBEpJEBaHUE.

Macca. Macca. IlepBbie npescTaBieHns O Macce Kak HalGnronenue 3a u3mMepeHneM Macchl
Usmepenne | © KOJMMHUECTBE BEIIECTBA. HeoOxonumoctsb Tela  Ha  pasNMYHBIX  BEcax.
MAacCBhl. H3MEPEHNs Macchl. 113 nCTopHy H3MepeHns W3mepenne macchl (PU3NYECKUX TeI
Macchl. Mephbl ¥ 3TalloOH Macchl. PhIYaskHbBIE BECHI, Ha y4eOHbIX BECax.
npaBuiia paboThl C HUMHU.
demoncrpaumnu. Becel. M3mepenne maccsl Tena
Ha Becax.
Jlabopamopnas paboma «13MepeHre Macchl Tena
Ha PhIYAXHBIX BECAX»
Temmnepaty | Temmeparypa kak BakHasi XapaKTepUCTHKA Tell Omnpenenenne HeHbl JEIECHUS
pa. Y BEIIECTB, PA3JINYHBIX SIBICHUN IPUPOBI. TEPMOMETPA.
ITpoBepka W3mepenue temmeparypsl. TepMoMeTpsl, W3mepenue temneparypsl
SHAHMI. npasuiia paboTel ¢ HUMH. OCOOEHHOCTH BOJIbI U BO3/yXa

KOHCTPYKIIUH METUIIMHCKAX TEPMOMETPOB.
[ToAroToBKa K MUCEMEHHOMY OIIPOCY.
Jlabopamopnas paboma «3mepenue Temrnepa-
TYPBI BOJIBI U BO3JIYXa.

TEPMOMETPOM.
Pabota B rpymme.

PaGora ¢ Tecramu. Pemenue




JdemMoHcTpaumu. Bocninamenenne T'OJIOBKH
CIIUYKY MPHU €€ HarpeBaHWU. Y BEIMYCHHE 00BheMa
JKUJIKOCTH TIPU HarpeBaHuu. JleMOHCTpallMOHHBIN
TEPMOMETP.

@poHTanbHAsT MPOBEPKAa 3HAHWN YyYaluxcs IO
TeMme «Tema 1 BemecTBa.

Ka4eCTBCHHBIX 3aJa4. Bremonnenue
OKCIICPUMCHTAJIbHOT'O 3aJaHU .

Crpoenue
BEIIIECTBA:
MOJICKYIbI,
aTOMBI,
WOHBI.
JBr>xeHue
Y4aCTHUII
BEIIECTBA.

3Ha4yeHue 3HaHUH O CTPOCHUU BEILECTBA.
JenumocTts BeniectBa. CTpOCHUE BEIIECTBA:
MOJIEKYJIbI, aTOMBI, HOHEI. [IpencraBnenue

0 pasMepax 3Tux yactull. CTpoeHHe MOJIEKYI.
Jlabopamopnas ~ paboma  «HabmoneHue
JIETMMOCTH BEIIIECTBAY.

JlemoncTpaumu. lenmumocts mena. Moaenn
pa3IMYHBIX MOJIEKYJ H ATOMOB.

Juddysus B razax, )KUJIKOCTSIX U TBEPBIX
Tenax. J{BIKEHHE YacTHIl M TeMIIepaTypa Tel.
[Tpumeps! tuddy3un B mpupoe, TEXHUKE,
obITy. Jlabopamopnas paboma «Habnronenue
sBiieHuN Tuddy3um.

Jemoncrpanuu. {uddys3us naxydero
BeIECTBA (€300paHT, OJIEKOJIOH, d(up).
«Mogenb OpOYHOBCKOTO IBUKCHHSD», U3
KOTOPOH MIPEeIBApPUTEIIHLHO BBIHYTA I1aiioa.
JAuddysus pacTBopa METHOTO KyIopoca u
BOJIBI.

PaccmarpuBanue moaenei
MOJIEKYJI U aTOMOB.
Habutonenue siBiaenuit
muddy3uu B IpUpoie, TEXHUKE,
ObITY.

Brimonnenue nabopatopHoi
paboTHI.




Bsanmonei
CTBUE

I[OKaBaTeJ'IBCTBa CYIICCTBOBAHUS IIPUTAKCHUSA
MCKAY YaCTULlaMU BCIICCTBA. CxiieuBanue u

HaOmronenue B3anMoaencTeus
qacTuun pa3JII/I'-IHBIX BCIIICCTB.

YacTull cBapka. /lokazarenbCcTBO CyIIECTBOBAHUSA BbInoNHe e 1a60paTOpHOit
BEILIECTBA. OTTAJIKUBAaHUA MEXy yactuuami. [losicHenue paGoTsI
Crpoenue CTPOEHHUsI TBEPIBIX TEIl, )KUIKOCTEH, ra30B Ha
TBEPBIX OCHOBE 3HAaHMI O CTPOECHUM BELIECTBA.
Ted, Jlabopamopnas paboma «Habmonenue
JKUIKOCTEH, | B3aMMOICHCTBUS YaCTULl PA3JIMYHBIX BEIIECTBY.
rasos C | demoncTpanmu. B3auMoeicTBUE CBUHIIOBBIX
MOJICKYJIAAD nuIHIpoB. [Ipununanue crekiia K MOBEPXHOCTH
HOM TOYKM | Bojbl. CBapuBaHKE B IJITAMEHH JBYX CTCKJISTHHBIX
3peHUs. TpyOok. C:kaTue U pacTsHKeHue YyIpyrux Tell.
Mogenu KpUCTAIIINYECKUX PEIIETOK.
Crpoenue Ponb nccnenoBanuii ctpoeHus aroma B Hayke. O. | M3yueHue cTpoeHus aToMma.
aToma. Pesepdopn — co3aarens miiaHeTapHONH MOJETH N300parkenne Mojieneit CTpoeHust

ATOMBI WU
HOHBL.

ctpoenus atroMa. CTpoeHue aToma: siApo
(IpOTOHBI U HEMUTPOHBI), FTEKTPOHBI; MACCHI ATUX
YacTHUIl. 3apsabl IPOTOHOB U DJIEKTPOHOB, HX
B3aWMO/JICUCTBUE, 3aps sapa.

YeM MOTYT OTJIMYATBCS ATOMBI IPYT OT Jpyra?
CtpoeHue aTOMOB BOJIOPOJIa, TEJIHS, JIUTHS.
OO0pa3zoBaHU€ HOHOB.

JleMoHcTpanuu. Monenu siaep aToMoB.

aTOMOB.

CpaBHEHME CTPOEHUS aTOMOB
BOJIOPO/IA, TEIUs, TUTHUS.

XUMHUYECKU
e

®usznyeckuil TUKTaHT «CTpOeHUE BEIIECTBA.
Crpoenue atomay. XUMHUUYECKHUE 3JIEMEHThI KaKk

BrimonHenue hpu3ndeckoro
IUKTAHTA.




3JICMCHTHL.
Ilepuonnue
cKas
Tabauia
XUMHUYCCKH
X
3JICMEHTOB
. n.
Mennenees
a. IIpocteie
U CIIOKHEIC
BEIIIECTRA.

T'pyHIibl aTOMOB C OAMHAKOBBIM 3apsAA0M sJpa.
3HaKH XUMHYECKHUX IJIEMEHTOB. HepI/IO,I[I/ILIeCKaH
Ta6JII/II_Ia XHUMHUYCCKUX 3JICMCHTOB

. 1. Menneneesa: rpymisl, IEPUOBI,
psnbl. HoMepa XMMHUYECKHX 3JIEMEHTOB.
PacnipocTpanenue pa3nuuHbIX XUMHYECKUX
3JIEMEHTOB B IIPUPOJIE.

JemoncTpanumn. [leprnoauyueckas tadnuma
xumuueckux asemenToB 1. . Meneneena.
OO0pa3ibl XUMHYECKHX BEIIECTB B CKIISTHKAX, Ha
KOTOPBIX yKa3aHbl XUMHUYECKHE (hOPMYIIbI
BEIIECTB.

BemectBa, cocrosimue H3 aTOMOB OJHOIO
XUMHUYECKOTO  JJIEMEHTa, — TPOCThIE, a
COCTOSIIME U3 aTOMOB HECKOJLKHX 3JIEMECHTOB
— CIIOKHBIE.

DopMyIbI XUMUYECKHUX BELIECTB.
JemoncTpanuun. O6pa3isl Hanboee 4acTo
BCTPEUAIONTUXCS MPOCTHIX U CIIOKHBIX BEIIECTB.

PaGora ¢ nmepuoanyeckoit
TaOIUICH XUMHUYECKHUX JIEMEHTOB.

N3yuenne 00pa3ioB XUMUYECKUX
BEIIIECTB.

Nzyuenune oOpa3oB Hanboee
YaCTO BCTPEYAROLIMXCS IPOCTHIX U
CIIO)KHBIX BEIECTB.

3anuch GopMyNT XUMHUYECKUX
JJIEMEHTOB.

10

Kucnopon.
Bonopon.

MecTo KuCI0pOaa B MEPUOIUIECKOM TabmuIe,
ero 3Hak, Homep. Kucnopon — camslii pacrpoct
paHEHHBIN Ha 3eMile XUMUYECKUH JIEMEHT.
CoenuHeHns KUCI0pOo1a U MTPOCTOE BELIECTBO
KHCIJIOPO/I, €r0 CBOMCTBA U 3HAUYECHUE TS )KU3HU
Ha 3emyie. @oTocuHTe3. ['OpeHne B KUCIOpOE.

N3ydenue kucinopoaa u ero
COCIUHEHUH.

OrnpezenieHne 3HaYEHUs KUCIOpOaa
JUTSI SKA3HU Ha 3eMuie.

Brimonaenue 1abopatopHoit
paboTHI.




Jlabopamopnas paboma «Habmonenue
TOPEHUS.

Hemoncrpaumu. [lonyyenue kuciaoposa.
Kucnoponnas nongymka. 'openue B
KHCIIOpO/JIE.

Crnaiiipl ¢ 1300paKEHUEM TETIIIOBBIX
JBUTATENEH 1 MalliH, st paboThl KOTOPBIX
HE0OXO0IUM KUCIIOPOJ, II€ OHU UCIIONb3YIOTCS;
JIPYTUX MPUMEPOB UCIIOJIb30BAHUS KHCIOPO/IaA.
MecTto Boopoza B epuoIndecKkoii Tabnulie,
ero 3Hak, Homep. Bogopon B npupoge. [Ipoctoe
BEIIECTBO BOJOPO/I: €r0 MOJIy4YeHHE, CBOICTBa,
pacnpocTpaHeHue B IPUPOJE, IPUMEHEHHE.
3HavyeHHEe BOJIOPO/Ia KaK SKOJIOTMYECKH YUCTOTO
tornBa. CoegMHEHUs1 BOAOPOA.

Hemoncrpaumu. [lonyuenue Bogopona ¢
oMotk annapara Kumma.

N3yuenue Bogopona u ero
COCTUHEHUN.

Habmtonenue onpita 1Mo U3y4eHuIo
BOZIOPO/IA.

11

Bopa.
PactBops! 1
B3BECH.

Bopa: ctpoenne Mmonekymsl BoJbl. CBOMCTBa
BO/Ibl, €€ PACIIPOCTPAHEHUE B IPUPOJIE, 3HAUCHUE
JUISL dKU3HU YEJIOBEKA, )KUBOTHBIX U PACTEHUM.
Hcnonp3oBanne BOALI B HAPOIHOM XO3SIMCTBE.
Bopa kxak pactBopurens. @unprpoBanue. Oxpa-
Ha BOJIHBIX PECYPCOB.

Jlabopamopnas paboma «Paznenenue
PacTBOPUMBIX M HEPACTBOPHMBIX BEIIECCTB
(GHIBTpOBAaHHEM.

Brimonaenue mabopatopHoit
paboTHI.

PaCTBopCHI/Ie PAa3JIMIHBIX BCUICCTB
B BOJC U (bl/IJ'IBTpOBaHI/IC PacTBOPOB.

HaGmronenue 3a mpuroToBiacHUEM
HWCTUHHOTO PacTBOpPA U B3BECU




PacTtBopel B mpupone, TEXHUKE, OBITY.
PactBopurens u pacTBOpsieMO€ BEIIECTBO.
HctunHble pacTBOpbl W B3BecH. MaccoBas
J10J1s1 BELIECTBA B pacTBOPE.

JemoncTpauuu. [IpuroroBieHne HCTUHHOTO
pacTBopa M B3BECU

12 | IITOTHOCTE. | [I;OTHOCTP KAK XapaKTEPUCTHKA BEIIECTBA. | PaboTa ¢ TaGmuIleil IIOTHOCTEI.
Pemenne 3amaud Ha  BBIUMCICHHE IUIOTHOCTH IO Pernienne 3agau Ha BEIUHCIICHHUE
3az1a4. U3BECTHBIM Macce U 00beMY. IJIOTHOCTH IO U3BECTHBIM Macce U

JdemoncTpanun. B3semmBanue ten obbemy
o _m/V
OJIMHAKOBOTO 00bheMa, HO Pa3HOM MacChl U 1o gopmyie p =
OJIMHAKOBOM MacChl, HO pa3HOTO 00BheMa. m
Pewienue 3axau Ha CBSA3b MEXKYy MacCou, IpeoGpasoBanue hopMyIs p_=_.
00BEMOM U TUIOTHOCTHIO
BM=pVu V:_.rt]p

13 | KontpobH Konmponvnas paboma «I1mO0THOCTH BEIIECTBA BrinosiHeHUE SKCIEPUMEHTAIIBHOTO
as pabora 3a/1aHusl.

Pemenne kauecTBEHHBIX 335124
BsaumopeiictBue Ten (10 u)

14 | K yemy | M3meHeHHe CKOpOCTH U POPMBI TeNa pH U3yueHne 3aBUCHMOCTH
IIPUBOJIUT JEHCTBUM HA Hero Apyrux tein. Cuia Kak pe3yabTaTa AeHCTBHS CUIIBI OT €€
NENCTBUE XapaKTEepUCTUKA B3auMoeicTBus. CHuiibl 3HAYCHUsI, HAITPABIICHUS, TOYKH




OJTHOTO
Tena Ha
npyroe?
Cubl.
[eiicTBue
poKIaeT
MIPOTHBOJIC
HCTBHE.

Pa3IMYHOMN NPUPOLIBL: CHIIA TSHKECTH, CHIIA
YIPYTOCTH, FNEKTPUUYECKAsE U MAarHUTHAs CUJIBI,
CHWJIa TPEHHUS, CUJIA JaBJICHHs. 3aBUCUMOCTh
pe3yJipTaTa IeHCTBUS CHIIBI OT €€ 3Ha4YEHUs,
HAIPABJICHUS, TOYKHU IIPUTIOKEHUS.
JemoHcTpanuu. Tenexka, HAa KOTOPOU yKper-
JIeHa cXKaTasl IPY’K1UHA, HE IPUXOAUT B
JBUKECHHE, €CJIM €1 HE OT Yero OTTOJIKHYThCS.
JIBrKymiasicst TeJexXKa, CTONKHYBILIHUCH C
TEJIEKKOM TaKOM K€ Macchl, IPUBOJUT €€ B
JIBUKEHHE,

a cama IIpH 3TOM OCTaHaBJIMBAETCA.
IInacTUNMHOBBIN IAPHK, YIIAB HA IOBEPXHOCTh
cToja, u3MeHsier coro popmy. Korma k
IPYKMHE MTOABEIINBAIOT I'Py3, OHA
pactsaruBaercd. JleMOHCTpanyuy CHII pa3IndHON
IPUPOJIBI.

3aBUCUMOCTh pe3yJbTaTa JEeHCTBUS CHIIBI OT €€
3HAYEHUs], HAIIPaBJICHUS, TOUYKU MPUIIOKEHUS.
PaccmoTpeHue onbITOB U SIBIEHUN
B3aUMOJICVCTBUS TEN C YKA3aHUEM CHII
JIEUCTBUA U IPOTUBOACUCTBUS. PeakTuBHOE
nBmwxenue. Jlemoncrpanuu. Bzanmonaeiictere
JIBYX Telle- )KEK paBHOM Macchl, pa3HbIX Macc (¢
HOMOILBIO TPUOOPA Ha BO3AYUIHOHN MOAYIIKE —

npwioxenus. HabmoneHue
OITBITOB C MCIIOJIb30BAaHHUEM
TENEIKKH, TJIACTHIMHOBOI'O
IapyuKa, IPyKUHBI C TPY30M.

HaOmronenne B3auMoaeiicTBUS TE.
I'paduueckoe n3o0pakeHHE CHUIL.




[T/13M wiv JIETKOTIOIBH)KHBIX TEIICHKEK).
«CernepoBo kojeco». Mojienb pakeTsl.
JeMoHcTpanun

C IIOMOIIBIO IETCKUX UIPYLIEK.

15 | Beemupnoe | BceMHpHOE TATOTEHHE, €I0 MPOSBICHHS: Habmronenue 3a nageHueM
TSATOTEHHUE. naJieHue TeJ Ha 3eMITIO, IBH)KEHUE TIJIaHET U pasu4HBIX Tel. U300paxkenue
I[e(bopMaHH CHYTHI/IKOB, HpI/IJII/IBI)I " OTJINBBEI. CI/IJIa TAXKECTH, CUWJIBI TSoKeCTU. BeIuMcCIlieHUEe CUIIbI
oq. €€ 3aBUCUMOCTB OT MAcCCBHI T€JIa. OTKpI)ITI/Ie TSKECTH TeJia o q)opMy_]]e Fr=9,8

3aKOHa BCeMUpHOTO TAroreHus M. HeroTroHOM. H/xrem
Ennnuna nzmepenus cunsl — 1 HptoToH (H). Ha6oneHue pAZIIHYHEIX
Hemoncrpaumu. [lagenue pa3nuyuHbIX TEN. BHOB J1e(OpMaLHH.
BruiuBanue BOJIbI M3 HAOJHEHHOTO CTaKaHa.

[IpuBenenne npumMepoB pa3InUHbIX
Paznuunbie BUIbI 1eopMaliun: pacTsHKeHUe, BIIOB 7ehOPMAIIHH B PHPOJIE,
ckatue, U3rud, cABUT U KpydyeHue. [IposBnenue GBITY, yueTa H HCTIONb30BAHNS
negopmaluu B IpupoJie, ObITY, yUeT U nebOpPMAIIHH B TEXHUKE
HCTIOJIb30BAHUE B TEXHUKE.
JemouncTpanuu. [Ipudop 11t 1eMoHCTpaun
pa3IMYHBIX BUJOB JehOopMaIuu.

16 | Cuna BosHukHOBEHHE CUITBI YIIPYTOCTH Tipu fiedopma- | HaOnromeHre BOSHUKHOBEHUS CHITBI
ynpyroctu. | uuu ten. HampaBneHue cuiibl ynpyroctu. 3a- YIIPYTOCTH MPH eHOpMaLIUH.
VYcnoBue BHCHMOCTb CHJIBI YIPYTOCTH OT AehOpMaIiu. HccnenoBanue 3aBUCUMOCTH CHJTBI
paBHoBecus | OOBSACHEHWE BOSHUKHOBEHHUS CHIIBI yIIPYTOCTH € YIIPYTOCTH OT J1e(hOpMaIIHH.

TellL TOYKH 3PEHHUS MOJIEKYJSPHOTO CTPOECHUS BELIE- PaGoTa B rpyme.

ctBa. [IposBieHne Cuibl yIIpyrocTd B IPUPOLE,
B OBITY, YYET M UCIOJIH30BAHUE €€ B TEXHHKE.

Onpenenenue ycaoBHil, Ipu




Jlabopamopnas paboma «Habmonenue
BO3HUKHOBEHUSI CHJIBI YIIPYTOCTH TPH
nedopmaruny. JleMoHCTpauu.
Bo3HUKHOBEHHUE CHUJIBI YIIPYTOCTH B TIPY)KUHE, K
KOTOPOH MO/IBEUICH MIapHK. JleMoHCcTparus
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B PA3THYHBIX
Urpynikax. Beictpen u3 npyxMHHOTO
MUCTOJICTA.

VYcnoBus, IpU KOTOPBIX TEJIA HAXOAATCS B IIOKOE
WIM JBUXKYTCS PABHOMEPHO U IPSIMOJIMHEWHO.
Jemoncrpanuu. Craiipl ¢ H300pakxeHUeM Io-
JIeTa MapalroTUCTA, IBUKEHHE TE B
HEBECOMOCTH M T. 1.

KOTOPBIX TEJIO HAXOAUTCS B TIOKOE
wim BkeTcs. M3o0pakeHue cui,
JICUCTBYIOLMX HA TEJIO,
Haxo/s111eecss B paBHOBECUU

17

N3mepenune
CUJIBL.
Tpenue.

[ToBTOpEeHHe MaTepurana: mKasa npudopa,
ompezieNieHue IIeHbI AeTIeHUs, mpeaena
U3MEPEHUM.

YcerpoiictBo tuHamomerpa. Culia TpeHus: ee
MIPOSIBJICHUE B MIPUPOJIE, B OBITY, YCIIOBHUS €€
BO3HUKHOBEHUST; TPUYNHBI BOSHUKHOBEHUS
TpeHus. TpeHHEe CKOBKEHUS U TPEHUE KaUCHHS.
Jlabopamopuas paboma «VI3mMepeHue CUITBI
TPECHHUSI.

JdemoncTpauuu. J[MHAMOMETPHI pa3IuYHOTO
tuna. M3amepenue cuiibl TpeHUs NPy ABHKEHUN
Opycka 1o CTody.

N3yuenne yctporiictsa
nuHamoMetpa. M3mMepeHue cuisl.
W3ydyeHne npuunH BOZHUKHOBEHUS
CHJIBI TPEHUS.

CpaBHEHHME TPEHUS! CKOJIbKEHUS U
TpeHusi kadeHus. HabmoneHue 3a
ITOKA3aHUAIMHU )II/IHaMOMeTpa HpI/I
W3MEHEHUHN KOJINYECTBA IPy30B Ha
Opycke TpubomMeTpa.

BricTymiienue ¢ Jokaaaom.

[IpocnymuBanue cooOeHNH
OJTHOKJIACCHUKOB
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DJieKTpuye
CKUC CHIIBL.
MarauTtHoe
B3anMOJICHC
TBUE

OO0BbsicHEHHE NEKTPUUECKOTO B3aUMOICUCTBUS
Ha OCHOBE 3JIEKTPOHHOM TEOpUU. DJIEKTPU3ALIMS
Ten TpeHueM. Ilepenaya anexTpuueckoro 3apsia
COIIPUKOCHOBEHUEM. B3aumoperncreue
OJIHOMMEHHO U Pa3HOMMEHHO 3apsHKCHHBIX TEl.
[TpuHUMT JEUCTBUS 3JIEKTPOCKOIA.
Jlabopamopnas paboma «Habmronenue
B3aUMO/ICHCTBUS HA3JIEKTPU30BAHHBIX TEID).
JleMoHcTpanum. DJIEKTpU3alus CTEPKHEN U3
700HHUTA U CTEKIIa, OOHApy>KEeHHUE 3apsiia Ha HUX
C TIOMOIIIbIO OYMaXKHBIX «CYJITaHOBY.
Onekrtpockor. [lepenaua 3apsaa ¢ onHoro
AJIEKTPOCKOIA Ha IPYTOi.

[locTOsIHHBIE MATHUTBI, IPUTSKEHUE UMH
JKeJe3HbIX (cTanbHbIX) Ten. [TonocoBkie,
TyrooOpa3Hble, KepaMUYECKUE MarHUTHI.
[Tontoca maruuTa, yCui€eHuE MarHUTHBIX CBOMCTB
K MoJtocaM. MarHuTHasi CTpelika. 3eMysl Kak
maraut. Kommac. [IppmeHenre nocTosTHHBIX
MarHuToB. Jlabopamopras paboma
«HabmromeHrne MarHUTHOrO B3aUMOJENUCTBUSY.

JeMoHcTpanuu. Pa3nnyHbie MarHuThl, UX
JIUCTBYE HA JKeJIe3HbIe (CTaIbHbIC) Tea.
Junamuk, TenedonHas TpyOka, MarHuTHast
3aIenKa.

HaOmronenne B3auMoaeiicTBUs Ha-
3JIEKTPU30BAHHBIX TEJL.
OObsicHeHHEe TPUHITUTIA ACHCTBUSA
3JIEKTPOCKOTIA.

Brinonaenue 1abopatopHoi
paboTHI.

Habmronenre MarauTHOTO
B3aUMOECUCTBUS.

BrimonHenue nadopatopHoi
pabotsl. Pabota B rpymme.




19 | Masnenue Cuuta naBieHns u napinenne. Eaunnna mapnenus | [IPUBE/ICHHE IPUMEPOB CIIOCOOOB
— 1 mackaip (I1a). CriocoObl yBeTHYeHus 1 YBCIMICHS M yMCHBIICHAS
yMEHBIIEHNS JaBieHus. JleMOHCTpauu. HQBIICHUAL.

Pa3pesanue kycka rmacTuirMHa TOHKOU
IIPOBOJIOKOM MpU AEUCTBUU HEOOJBIION CUIIBI.
JlaBneHue Ha MecoK MpH pasInYHOM Mo 1
OIIOPBI.
20 | Jlaenenue B | IIpencraBieHue JOKJIAI0B 110 TeMe «JlaBaenue BhICTyIUIEHHE ¢ JOKIIaIaMH,
KHUIIKOCTAX | Tell Ha onopy». 3akoH Ilackans. Yuer n IIPE/ICTABIICHUE CXEM,
" rasax. | MCIIOJIb30BaHHE Nepeaayu JaBJICHUSL WITFOCTpALMiA, Ipe3eHTalui.
JlaBnenue JKHJIKOCTSMHU ¥ Ta3aMH 110 BCEM HANPABICHMAM B | [{3yyeHue UCIIOIb30BAHUS
Ha riyOuHe | TEXHHKE. nepeayu TaBICHUs KAIKOCTAMU U
KUAKOCTU. | JlemoncTpauuu. Ilap Iackans. Hanysanue ka- | rasamu B TexHuke. Habmonenue 3a
MEpBI OT Ms14a, JIEXKAIICH Ha CTOJIE U HAKPBITOU HU3MCPCHUCM JIaBJICHUS Ha PA3HBIX
TITOCKO# JIONIEUKO C TPY30M: TPY3 IIOJHNMAaeTcs | IVIyOMHAX, 1O PasHbIM
Ha JOLICYKE. HaIlpaBJICHUSIM.
Hanuune naBneHust BHyTpH KUAKOCTH, €r0 BiIBIDKEHHE THIIOTES.
BO3pacTaHue C r1yOnHON. PaBeHCTBO aBieHui PopMyIMpoBaHHE BHIBOJA
BHYTPHU KHJIKOCTH Ha OJHOH Ii1yOuHE 10 BceM
HaIpaBJICHUSM.
lemoncTpauuu. M3mepenne gaBieHus Ha
pa3HBIX TIyOWHAX

21 | CooOmaront | 3akoH coobmaromumxcs cocynos. [Ipumepsl HabmroieHre 3a yCTaHOBJIEHHEM

uecs cooOmatomuxcs cocynoB. [IpumeHenue

YPOBHS )KUJIKOCTH B




COCY/IBI. COOOILAOIIMXCS COCYIOB: 11IIK03, BOAOIIPOBO/, COOOIAOIIUXCS COCYIaX.
¢donrtaH. JleMoHcTpanuu. YpoBEHb BOJBI B OObsicHEeHHE 3aKOHA
coobmaromuxcs cocynax. Mozaens BOJOIPOBOAA, | COOOIIAIONIUXCS COCY/IOB.
Mozernb GoHTaHa. IIpuBenene TPUMEPOB

COOOIIAOLINXCS COCYIOB.

22 | BolTankuBa | BprragkuBaromas CHIa, ee U3MEPEHHE Ha onbITe. | [3MepeHue BBITANKUBAOLICH
omas cuna. | Jlabopamopuas paboma «3mepenne cuibl. BeIIBHKEHNE TMIIOTES.
H3yyenue BBITAIKUBAIOIICH CHIIb». OOBICHEHHE MPUYUH dopMyITHPOBAHKE BBIBOJIA.
apXUMEIO0B | BO3HUKHOBEHUS BBITAJIKHUBAIOIICH CUIIBL. BrinonHeHue 1abopatopHoi

i abO0TBHI.

OH CHJIBL. JleMoHCcTpanuu. YMEHBIIEHUE Beca Tela, p
IIOIPY>KEHHOI'O B BOJY. I[eﬁCTBI/Ie Perrenne kauecTBEHHBIX 3aa4d Ha
BBITAJIKMBAIOIICH CUJIBI HA Pa3JIMYHBIE TEJIa, c. 71 yuebnuka
MOTPYKEHHBIE B BONY. JlabopamopHas paboma
«BbIsicHEHUE YCIIOBUS TJIABAHUS TEID.

[ToaroroBka K KOHTPOJIBHOM paboTe.
23 | Koutponbh | Konmponvhas paboma «JlaBieHue )KUAKOCTH Ha | PelleHne Ka4eCTBEHHEIX,
ast pabora. | rTayOuHe. JleficTBUE )KUIKOCTH HA MOTPYKEHHOE KOJIMYECTBEHHBIX 3a7a4,
B HEE TEJIOM. BBITIOJIHEHUE SKCIIEPUMEHTATBLHOTO
3aJlaHusl.
dusndeckue U XuMuueckue siBjaeHus (7 9)
Mexanundeckue sBiieHus (3 1)
24 | Mexannue | Mexanndeckoe nrkenue. TpaeKTOpHs. HaGurozienne 3a BHKEHIEM
CKOe Paznuunsle BuabI nBrkeHus. [Ipumepsl PasINiHBIX TCIL.
JBUOKEHUE. | Pa3IMYHBIX BUJIOB JBIKEHHS B IPUPOJIE U AHAJIN3 JIBUKEHUS, ONIPE/IENCHHE




CxopocTh

TCXHHUKCE. HyTI) " BpeMs IBUKCHUA, UBMCPCHUEC

€ro Buaa.

NBUKEHHS. | IIyTU U BpeMEHU. JleMOHCTpanuu. TTOMCK IPUMEPOB PasIHdHbIX
JleMOHCTpanuu pa3inuHbIX BUJOB IBUKEHUSI. BHJIOB JBIKCHHS B [IPHPOJE U
JIBI>KEeHUE Pa3InYHBIX UTPYIIIEK. TEXHIKE.
CKOpOCTh paBHOMEPHOTO JBMKEHUS. EauHUIbI BbIUHCIICHIE CKOPOCTH ABIKEHNS
HU3MEPEHHS CKOPOCTH (M/C, KM/4 U T. II.). VUEHHKA 110 KIIACCY.
VY cKkopeHHOE U 3aMeIJIEHHOE ABUKEHUE,
IPUMEPBI YCKOPEHHOTO U 3aMEJIJICHHOTO Brrancnenne cKopocTH
JBVDKCHILL. CaMOJIBUKYIIEHCS TENEKKU
Jlabopamopnas paboma «Beraucinenue
CKOPOCTH JIBUXKEHHUS OpycKa»

25 | Pemenn Pemienue 3aau Ha pacyeT CKOPOCTH, IyTH U Pemienue 3a1a4 Ha BBIYHUCIICHUE

e 3a7a4 BpPEMEHHU JIBYDKEHUS, perieHue MIyTH, CKOPOCTH, BpEMEHHU
JKCHEpUMEHTANbHbIX  3agauy  Tuma: 1. JIBUKCHHUSI
PaccuuTath Bpems,
3a KOTOPOE JIETKOMOABM)KHAS TEJNEKKA TPOEIET
JUIMHY cTona. 2. Paccuntars myTh, KOTOPBIH
npoiinet Tenexka 3a 20 ¢. (CKopoCTh TENEeKKH
olpeieNieHa Ha MPeIbIAYIIEM YPOKe.)

26 3ByK. 3BYK KaK HCTOYHHK MH(POPMAIIUH YEIOBEKA 00 HaGnronenne HCTOYHMKOB 3BYKa.
Pacnpoc OKpy»KaroieMm mupe. cTouHuky 3ByKa. Boinonnenue nabopatopHoit
TpaHEeHH Konebanus — HeoOXoaquMoe yclIoBue pabotel. Pabora B rpymmax.

€ 3ByKa BOSHHKHOBCHU: 3BYKa. HaGmtoneHue oneITos,

Jlabopamopnas paboma «Habnronenue
UCTOYHHKOB 3BYKa.

JemoncTpanuu. Pa3HooOpa3Hbie HCTOYHUKH

NOATBCPIKAAIOIIUX PA3TIUINC
CKOpOCTH 3BYKa B Pa3HBIX Cpejiax.

Pabota ¢ mimoctpanusMu




3BYKa U KOJCOIIONIMECS JETalId, TTOPOKIAIOIIHE
3BYyK. M3BIIeueHne 3ByKa C MOMOIIIBIO
IEHTPOOEIKHOM MaIMHBL: cupeHa 3ee0eka,
3yOuateie kKosieca. CKOpOCTh 3ByKa B Pa3IMYHBIX
cpenax. SIBiieHHE OTpaKeHHS 3ByKa. IXO.
Hcnonbs3oBanue sIBICHUS OTPAXKEHUS 3ByKa B
TexHuke. ['0510¢ U cityX, rOpTaHb U yXo.
JleMoHCcTpaIIUK. OtcyTcTBUE 3ByKa
paboTaromniero 3BOHKA, MOMEIIEHHOTO IO
KOJIOKOJI, M3-110J1 KOTOPOTO OTKa4aH BO3JIYX

ydeOHHKa

Tennossle siBeHus (4 4)

27

TemmoBo
e
pacuup
CHHE.
VYVyer wu
HCII0Jb3
OBaHUe
TEIUIOBO
ro
paciup
eHUS

Camocmosmenvhas paboma «MexaHHUECKOE
JIBUKECHHE.

TennoBoe pacuupenue ten. Jlabopamopuas
paboma «Habmronenne u3MeHeHus oobema
JKUJKOCTEH U Ta30B ITPH HarPEBAHUH U
OXJIKICHUMY (OMHCAHUE IAHO B METOJUYECKOM
mocoOun).

JAeMoHcTpanuu. Pacupenue el npu
HarpeBaHuu ¢ nomoiieto npudopa «lllap c
KOJIBLIOM» U 1.

Jlabopamopnas paboma «Habmonenue
W3MEHEHUs JUIMHBI TeJla IPU HarpeBaHuu 1
OXJIKCHUMY.

Pernienne kaueCTBEHHBIX U
KOJINYECTBEHHBIX 3aJ1au.
Brinonnenue 1abopatopHoit
pabotel. HabmroneHue TenioBoro
pacuIpeHus pa3IMYHbIX Tell.
Brimonnenue nabopaTopHoit
pab6ortsl. [IpocnymmBanue
COOOIIEHUH.

Brictymienust ¢ cooOuieHusamu,
MPECTABIICHHE PUCYHKOB, CXEM,
MpEe3EHTAIHH.




Coo0mieHns yJammxcsi 00 UCIOJIb30BaHUHU
TEIJIOBOTO PACIIUPEHUS B TEXHUKE.

28 | IlmaBne [Iporecchl mIaBICHUS U OTBEPICBAHUS, UX Habumoienue 3a TastHueM Jbja.
HHE H© O0OBSICHCHHUE C TOYKU 3PCHUS CTPOCHUS BrimonHenue nabopaTopHbIX
oTBEpJIE BelecTBa. Jlabopamopuas paboma «OTIUBKa pabot. PaboTa B rpymme.
BaHNe UTPYIICYHOTO COJIIATHKA.

Jlabopamopnas paboma «HarpeBanue
CTEKJISTHHOU TPYOKM.

Jlabopamopnas paboma «Habonenue 3a
MJIaBJICHUEM CHETay.

MemoncTpauuu. TassHue np1a B BoziE
(oTMedaeTcsi IOCTOsTHHAS TeMIIepaTypa CMecH)

29 | Ucnape [Ipouecc wucmapeHuss M KOHAEGHCALUH, HX Habumronienue 3a nponeccamu
HUE © OOBSICHEHHE C TOYKH 3PEHHUS CTPOSHUs UCIIapEHUs1 U KOHJEHCAIUU.
KOHJICHC BenlectBa. lcmapenwe W KOHAEHcauus B Briasmxenne TUIIOTE3 00BICHEHUS
anusl. npupose. ATUX SBJIEHUHN C TOUKU 3PEHUS
Usyuen I[eMOHC"leaIII/II/I. KonpeHncanus kanenb BoJIbl Ha CTPOCHHUSI BEIIECTRA.

He XOJIO/IHOH MOBEPXHOCTH METAIIA, NOMEWEHHOTO | Oppenenenne hakTOPoB, OT
poIIecc Hall KUITAIIEH BOXOH. KOTOPBIX 3aBUCUT CKOPOCTh

a 3aBUCUMOCTh CKOPOCTH UCTIAPEHUS KUTKOCTH WCTIAPEHUS KUIKOCTH.
YICTIApEeH OT poJa KUJKOCTHU, TEMIIEPATYPHI, IJIOIIAIN PaccmoTpenue KkauecTBEHHBIX
st CBOOOIHON TOBEPXHOCTH. 3a/1a4 ¥ BOIIPOCOB.

KHIKOC Jlabopamopuas paboma «OT 4ero 3aBUCHUT CKO- BEIToNHEHNE Ta60PaTOPHBIX
Teit pOCTh HcHapeHust )kuaKocTu?» OXIIaxkaeHue pabot. Pa6ora B rpymnime

JKHUJIKOCTEH MTPU UCTIAPEHUMU.




Jlabopamopnas paboma «Habmonenue
OXJIQKICHUS )KUJKOCTH IIPH HCIIAPCHUI.
JdemoncTpauuu. Paznuunbie ckopocTu
ucnapeHus Bojbl, 3dupa, cnupra. OxnaxxaeHue
KUJKOCTU IIPU UCTIAPEHUU

30 | Ternone TIporiecc Temonepeaun, MPUMEPhI IPOsIBICHHs | DBbIIOIHEHHUE Ia00paTOPHOH

penayda TETJIONIEPEIaYX B IPUPOJIE, YUETA U paborel. PaboTa B rpymre.
HCIIOJIb30BaHUs B TEXHUKE (0€3 yKa3aHUs BUI0B Habroienne pasHbIX BHIOB
TEIIOTNIepeIayun ). Telonepenain
Jlabopamopnas paboma «Habmonenue
TEIJIONPOBOIHOCTH BOJIBI U BO3/IyXay.
JdemMoHcTpaumu. TenmonpoBOAHOCTH
pa3IUYHBIX METaJIOB. HarpeBanue
TEPMOCKONIA HU3JIY4YEeHHUEM OT JamIbl, OT
ropsiuero Ttena. IlepememuBaHue  ClIOEB
KUJKOCTU IIPU €€ HarpeBaHUM (KOHBEKIIMSI)

31 HOBTOpe HOBTOpeHI/Ie. HO}IFOTOBKa K FO)IOBOﬁ Pemrenne kauecTBEHHBIX U
HHUE. KOHTpOJ’IBHOI\/'I pa60Te KOJIMYCCTBCHHLBIX 3aJ1a4
[Toaroro
BKa K
roJIOBOI
KOHTpPOJI
BHOM

pabote




32

T'onoBas
KOHTPOJI
bHas
pabora

T'ooosas konmponvHas paboma

Pemenne kadecTBEHHBIX 3aJa4.
Brimonnenue OKCIICPUMCHTAJIBLHOT'O
3aJlaHus.

33-
34

Pe3epBH
oe
BpeMsl

6 xmacc (34 4, 1 4 B HEACIIO)

JemoncTpauuu. Bo3HrkHOBEHUE
AJICKTPUYECKOTO TOKA B IPOBOJIHUKE,
3aMBIKAIOIEM J[Ba IIapa, 3apsKEHHbBIX

Ne | Tema ypoxa XapakTepucTHKa BUAOB
yp P Cozepianne ypoka I[e}I;TeJIBEOCTI/I y‘{aH_III[/IXCSI
oKa
duznyeckue u Xumuaeckue sprneHus (16 q)
ONeKTpOMarHuTHbIE sIBIeHUS (4 4)
1 | Omextputeck | 3jexrpuueckuii Tk Kak HAIpABIEHHOE Habmonenue onerros,
VX TOK. JIBUYKCHHUE 3apsDKEHHBIX dacTull. HanpspkeHue HONTBCPKIAIOIIHAX yCTOBAA
HanpsokeHue. | yax yeroBue BOSHHKHOBEHUS DIEKTPHIECKOTO BO3HMKHOBEHUS DJIEKTPHIECKOTO
Cria Toka. ToKa. ICTOYHUKH TOCTOSIHHOTO U TOKa.
Hcrounuku HIEPEMEHHOIO TOKA. Brraucnenue 11eHbl ASICHUS
TOKa

LIKaJIbl aMIIEpMeTpa U
BOJIBTMETPA.
Bxirouenue amnepmerpa u
BOJITMETPA B DJIEKTPUUYECKYIO




Pa3HOMMEHHO (IIaphbl YKpEIJIEHbI Ha
3JIEKTPOMETPAX, MPOBOJHUK COCTOUT U3 JIBYX
qyacTeil, MeX/ly KOTOPhIMU YKpETlJIeHa HEOHOBAs
JaMIIO4Ka). B mepBOM OIbITE 1Iaphl 3apsHKaroT
OT YO0OHUTOBOM U CTECKISIHHOM IaJIOYEK.
[IpoBojs ONIBIT BTOPOil pa3, IPUCOCTUHSIIOT
mapbl K pa3HOMMEHHBIM TOJIF0Cam
3J1EKTPOPOPHON MAITUHBI.
JleMOHCTpalnusi MOTOKa BOJbI, BOSHUKAIOIIETO B
TpyOe MEXIy JABYMS COCyIaMH, YCTaHOBJICH-
HBIMU Ha pa3HbIX BbICOTax. JleMoHcTpanus
pa3IMYHBIX MCTOYHUKOB TOKa: aKKyMYJsATOD,
Oarapeiika, TeHepaTop TEPEMEHHOrO0  TOKa.
OcuuiorpaMmMbel  TIEPEMEHHOTO  HANPSHKEHHS,
CHMMaeMOro C 3aXHMOB TeHepaTopa, MHKpPO-
¢dboHa, OCBETUTEIILHOMN CETH.

Cuna Toka, eAMHNLIA U3MEPEHUSI CUIIBI TOKA —
1 amniep (A). [Ipumepsl pa3nu4HbIX 3HAUEHUIN
cuiibl Toka. Hanpsbkenue, enunuia usmepe-
Hus HanpsbkeHuss — 1 BossT (B). [Ipumepsr
Pa3IMYHBIX 3HAYCHUW HAINpsDKEHUs. AMIiep-
METP U BOJIBTMETP.

JemoHcTpauuu. AMiepMeTpbl U BOJIBTMETPHI

LeMb U1 U3BMEPEHUs CUJIbI TOKA U
HaIpsKEHUs

2-3

[IpoBoaHMKH
u
JUAJICKTPUKHU.
DneKTpuyuecK

[IpoBOAHMKY M INUANEKTPUKH: OIIPEEIECHUE,
npuMepsl U mpuMeHeHne. CocTaBHbIE YacTH
AIIEKTPUUYECKUX IIeTIel U UX 0003HAUYEHUS Ha
CXEME.

Cbopka MPOCTEUIIINX

AIEKTPUYECKUX LIETICH.
N3mepenre TOKa U HANpsDKCHUS B
LEMH.




W€ 1LeMu. JMemoncTpanuu. [Ipuembr cOOpKU TPOCTEUIITNX Co6opka nemneu c
IlocnenoBare | 3MEKTPUYECKUX LENEH, N3MEPEHUS TOKA U I10CJIEZI0BATEIbHBIM COEITUHEHUEM.
JIBHOE U HaIPSKEHUS B LICTIH.
napajuiensHoe | IlocnenoBaTenbHOE U apallieIbHOE COEAMHEHUS
COEJIUHEHHE MIPOBOJIHUKOB, UX OTJIMYUS, UCIIOJIb30BAHUE B
pa3JIMYHBIX LETISIX.
HeiicTBus HarpeBaTenpHoe ieiiCTBHE TOKA, €T0 Habmo/1eH1e TeroBoro u
SICKTPUICCKO | mpumeHeHre B OBITOBBIX MPUOOpAX. MarHuTHOTO JACHCTBUS TOKA.
I'0 TOKa Jlabopamopnas paboma «Habnronenne COopka mpocTeinero
TEIUIOBOTO JICUCTBUS TOKA. AIIEKTPOMArHuTa.
MaruutHoe JelCTBUE TOKA. Brinonaenue 1abopaTopHbIxX
Jlabopamopnas paboma «Habmnonenne pabor. Pa6ota B rpymme
MarHUTHOTO JCHCTBHUS TOKa.
DNEKTPOMAarHUThl U UX MPUMEHEHHE.
Jdemoncrpanuu. Harpesanue cimpanu
JIEWCTBUEM TOKa. JIeHCTBUE TOKA HA MAarHUTHYIO
CTpEJKY. DIeKTpoMarHuT. Mojenb
tenerpaduoro annapara. Tenedon. Xumuueckoe
JICCTBUE TOKA
CaetoBble sBIIeHUS (5 1)
Cser. IIposepounas paboma « INEKTPUUECKHUI TOK. HabGmronenune pa3nuaabx
Ucrounukn CgetoBsie sBieHHS. CBET KaK HCTOYHUK HCTOYHUKOB CBETA.
CBeTa. nH(popMaIuy 4eroBeka 00 OKpYKarommeM MHUpE.

CBeT U TEHb.

Hcrounuku cBeTa: ropsiaue U XOJIOAHBIE.
JemoHcTpanuu. M3nydeHne cBeTa pa3auyHbIMU
VCTOYHUKAMHU.

OObsicHEHNE TPUYNH
COJIHEYHBIX U JIYHHBIX
3aTMEHHI C TOMOILBIO
pudopa COJTHEYHOTO U




OO0pa3oBaHue TeHHU OT mperpajsl. [IpoxoxkaeHne
CBETa CKBO3b OTBEPCTHE.
Jlabopamopnas paboma «CBET U TEHbY.
JNemoncrpanuu. O6pa3oBaHue TeHU OT
nperpazabl. [IpuGop coNMHEYHOTO U JTYHHOTO
3aTMEHUS

JYHHOTO 3aTMEHHUSI.
BrimonnaeHue 1abopatopHoi
paboTHI.

Orpaxenne Jlabopamopnas paboma «OTpakeHre CBeTa W3y4eHune 3aKk0Ha OTPAXKEHUS C
CBCTA. 3epKaIoM». 3epKaIbHOE U PACCESTHHOE IIOMOIIBIO 3€pKal.
3epkana u ux oTpaxkenue. [IposiBiieHne 3aKkoHa OTPaKEHUS B Brinonnenue nabopatopHoii
IIPUMCHECHUEC JIEHCTBMH 3€pKaJl. 3epKana INIOCKUE, BRITYKIbIE | paboThl. PaboTta B rpymie.
1 BOrHyThIe. CBOMCTBO 3€pKaJl U3BMEHSATh Brimonnenue nabopatopHoit
HanpasJIeHUE CBETOBOro Imy4ka. Mcnonb3oBanue | pabotsl. [lonydenue n3odpakeHus
3epKall. MpeaMETa B TVIOCKOM 3€pKale.
JemoHcTpauuu. /J[eMOHCTpaus 3aKOHA
OTpaXKEHHUS C TIOMOIIBIO TPHOOpa 1Mo
reoOMEeTPUYECKOUN onTuke. JleMoHCcTpamus
MIJIOCKOTO, BBITYKJIOTO M BOTHYTOTO 3€pKall.
XapakTep n300pakeHus B TNIOCKOM 3epKalie.
OO0BsicHeHne BOSHUKHOBEHUSI MHUMOTO
M300paKeHHS C TIOMOIIBIO IOCTPOCHHS.
Jlabopamopnas paboma «llonydyenue
M300paXeHHs B ITIOCKOM 3epKaliey (orrucanue
JIAHO B METOJIMYECKOM ITOCOOHH)
IIpenomiieHne |  Sgnenue npenomneHns cBera. M3menenne BrimonaeHune 1abopatopHoi
JCIBGT& HAIIpaBJIEHUs CBETOBOIO JIy4ya IIPU MEPEXOJE U3 paboTtsl. PaboTa B rpymre.
WH3a.

OJHOM Cpeabl B IPYTYIO.

Hab6mronenue 3a npenomiieHneM




Jlabopamopnas paboma «Habmonenue 3a
NPEJIOMIICHUEM CBETAY.

JemoncTpanuu. [Ipenomiienue cBera Ha
IPaHULIE BO3JyX — BOJa, BO3yX — CTEKIIO.
Paznuunbie THIIBI TUH3: cCOOMparOIIUe U
paccenBaroiye. PoKyc JIMH3BL. Y BEIUUEHHUE
JIMH3BL.

Jlabopamopnas paboma «Habmonenue
M300paKCHUI B JIMH3EY.

JleMoHcTpanuu. /[eMoHCTpanus CBETOBBIX
MyYKOB, TTOIYYSHHBIX TIPU TIOMOIITH
coOuparoIeil U pacceuBaroIIeH JMH3 (Mpudop
110 TEOMETPUYECKOM ONTUKE)

CBCTa.

Hab6nronenue nzobpakeHuii B
JIMH3E.

Onrnueckue
puOOpBHI.
I'nas u ouxwu.

Haznauenne n ncnonas30BaHue ONTHYECKUX
npuOopoB: (oToanmapara, IPOESKTOPOB,
MHUKPOCKOIIA, TEJIECKOIa; UCIIOJIb30BAHUE B UX
KOHCTPYKIIUH JINH3 U 3epKai (0e3 paccMOTpeHus
X0J1a CBETOBBIX JTy4ei).

JemoncTpauuu. Paznmnunbie onTuyeckue
MPUOOPHI; KCTIOIB30BAHUE B HUX JIWH3 U 3epKaJl.
CtpoeHue riasa, HeKOTopbie GYHKITUHU €T0
OTJENbHBIX yacTeil. I3o0pakenue,

noysrygyaemoe Ha ceruatke. HemocraTku 3penust:
OJIM30PYKOCTh M TaTbHO30PKOCTb;
WCITOJIb30BAHUE OYKOB JJIsI UX UCIIPABJICHHUSI.

JemoncTpaumu. Moneins rinasza, Moienu

Pabora ¢ ontuyeckumu
npudopamMu 1 TaOJIUIIAMH.
OO6cyxkeHne BO3MOXKHOCTEN
KOPPEKIIUU 3PEHHUS C TIOMOIIBIO
OYKOB




6J'II/I30py1(0FO " JAJIbHO30PKOI'O Ijia3a,
HCIIPABJICHUC 3TUX HECAOCTATKOB 3pCHUA C
IIOMOIIBIO JIMH3

9 Lset Pasnosxenue 6emoro cBera ¢ MOMOIIbIO OObscHeHue 11BeTa TeJ.
npusmbl. Criextp. [lopsaok cienoBanus HabGnronenue pasznoxeHus
1BeTOB B criekTpe. Pagyra. OObsicHeHHE 11BETa 0€eJIOro 1BETA C TOMOILBIO
TeI. MIPU3MBI.

JemoncTpanuu. Paznoxenue 6emoro ceera B PeleHne KauecTBEHHBIX 3a/1aY,
cektp. Kpyr Hetorona. Craiist ¢ 3a/1a4y Ha TIOCTPOCHUE XOa JIyya.
U300paXeHUEM pasyru
Camocmosmenvras paboma «CBETOBbIC
SIBJICHHSI)

Xumnueckue sipnenus (7 1)

10 | Xummveckue XUMHUYECKUE PEAKIIUU KaK MPOLECCHI Brimonaenue nabopatopHoii
ABJICHUS. 00pa3oBaHMs OJTHUX BEIIECTB U3 JIPYTHUX. paboTtsl. Pabota B rpymre.
3aKkoH [Ipu3Hakyu XMMUYECKUX SIBJICHUN U YCIOBUS UX Habmronenue ¢pusnyeckux u
COXpaHCHUA npotekanus. Jlabopamopuas paboma XUMHUYECKHUX SIBICHUMU.

MAacCCBI. «Habmronenue (1)1/131/1%01(1/1)( U XUMHYECKHUX

SIBIICHUI.

JlemoHcTpanuu. Beijenenue ternsia u cBera
TIPU PEAKIIUU TOPEHUST; 00pa30BaHUE OCAIKOB,
M3MEHEHUE [BETA MTPU B3aUMOICHCTBUU
JKese3a ¢ pacCTBOPOM MEIHOTO Kylopoca;
BBIJICJICHHE Ta3a B PEaKIIUU B3aUMOICUCTBUS
pacTBOpa Cobl C KUCIOTOM.

OOBsICHEHHE TPOTEKAHUST XUMUYECKUX

OOBbscHEeHNE TPOTEKAHUS
XUMHUYECKUX PEaKIIUu.
HaOmronenne onpITOB C BECAMHU.




peakLMii C MOJIEKYJISIPHOM TOUKH 3PEHUSI.
Pacnan BemecTs 1 MOJIEKYJI Ha aTOMBbI UJTN
MOHBI, 00pa30BaHNE U3 HUX HOBBIX BEIIECTB.
CoxpaHeHue Macchl BEIIECTB B XMMHUECKUX
peakuusx. leMmoncTpanuu. OIbITH C BECAMU.
1. Ha oxHo# yaike ypaBHOBEIICHHBIX BECOB
PacIoJIOkKEHBI 1BA COCY/1a C PACTBOPAMHU
xjopuja 6apus u cynbdara HaTpus. PacTBopbl
cmemmBarorces. [locie nposenenus
XUMUYECKON PeaKLUd Macca BEIlEeCTB
COXpaHsETCsl, PABHOBECHUE BECOB HE
Hapymaercs. 2. CMemaTh pacTBOp MIEIOYH C
no06aBKko# (eHondTarenHa ¢ KUCIOTOH.
PaBHOBecue BecoB Takke He HapymuTes. 3. Ha
OJIHOM M3 YalleK YpaBHOBEILIEHHBIX BECOB
HaxoauTcs ceeva. [lo mepe ropenus ee macca
YMEHbILIAETCsl — PaBHOBECHE BECOB
HapyIaercs

11

Peaknuu
COCJIMHEHUS U
Pa3JoKEHUS.
OKCHIEBL.

HOBTOpeHI/Ie 3HAKOB XUMHUYCCKUX JJIEMEHTOB.
Peakuuu coequHeHNs U pa3noKeHUs.
JdemoncTpaumu. PazioxeHne nepekucu BoJo-
poza, BOAbl, TOPEHUE BOJOPOIA B KUCIOPOJE;

B3anmoelcTeue okcuaa kaabimsg CaO ¢ BOgoi.

Oxcuipl Kak CII0KHBIE BEIIECTBA, COCTOSIILINE
U3 ABYX XMMHUYECKHX 3JIEMEHTOB, OJIUH U3
KOTOPBIX Kuciopoa. Ilpumepsr Hanbosee
pacIpoOCTPaHEHHbBIX OKCHJIOB, UX

IToBTOpEHME 3HAKOB
XUMUYECKUX JJIEMEHTOB.
HaGnroneHue onbITOB 110
Pa3I0KEHUI0 XUMUYECKUX
JJIEMEHTOB.

IIpuBeneHue [IPUMEPOB
pacnpoCTpaHEHUs] OKCHIOB B
pupoje u ux
MCIIOJIb30BaHUS.




pacnpocTpaHeHue B IPUPOJIE U
HCIIOJIL30BaHUE.

Jemonctpamun. [Toxas nHanbonee
pacrpoCcTpaHEHHBIX OKCHJIOB, KOJUICKITUH
00pas3IoB TOPHBIX TOPOJT

Pabota ¢ xomutekuueii o0pa3os
TOPHBIX IIOPOJ

12

Kucnotsl.
OcHoBaHus.

OcCHOBHBIE CBE/ICHUS O KUCIIOTaX, IPUMEpPbI
Haun0oJiee pacpoCTpaHEHHBIX KUCIIOT.
Hcnonbs30BaHKue KUCIOT B HAPOIHOM
xo3stiicTBe 1 ObITY. [IpaBuna oOpamienus ¢
HHUMMU.

PacrniozHaBaHue KMCIIOT.

JemoncTpaumu. /[eiicTBUE KUCIOT Ha
WHJUKATOphl. PacTBOpEHHE KUCIIOT B BOJE.

Boigenenue Tenna npyu pacTBOPEHUH KHUCIIOT.

OOyrnnBanue 6yMaru U Jy4uHKU
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.
JlericTBue cOIbI HA KUCIIOTY.

OOmue cBeaeHMsT 00 OCHOBAHHUSAX,
pacTBOpUMbIE OCHOBAHUSI — ILEI0YH;
W3BECTKOBAs BOJIA, ralieHas U3BeCTh.
[IpuMeHeHrne OCHOBaHUM B HAPOJIHOM
x03s1cTBe, ObITY. [IpaBuna oGpamenus ¢
OCHOBaHUSAMH. Pacio3HaBaHne OCHOBAHUM.
Peakuus neltpanuzamnuu.
JemoncTpaumu. /leiicTBue menodei Ha
WHJUKATOphl. Beienenue Tenna npu

IIpuBenenne nmpumepos
UCII0JIb30BaHNUs KUCIIOT B
HapOJHOM XO3SIMCTBE U OBITY.

Pacnio3naBanue KHUCIIOT.
HaGnroneHnue onbIToB ¢
KHCJIOTaMHU.

ITpuBeneHne npuMepoB
MCII0JIb30BaHUsI OCHOBAaHUH B
HapOJHOM XO3SIICTBE U OBITY.
HaGnronenue onbiToB

C mej1o49aMu




pacTtBopeHuu nienoueid. Heiirpanuzamus Kucior
Y OCHOBAaHMM.

13

Comn

CoJIH KaK CJIOKHEIE BEIECTBA, B COCTAB
KOTOPBIX BXOJIAT HOHBI METAJJIOB U

KHCIIOTHBIX OCTAaTKOB. [IpuMepsI conel,
pacnpocTpaHeHue ux B npupoae. CBoiicTBa u
IIPUMEHEHHUE Psijia COJIEH: TOBAPEHHOU COIU
NacCl, cogpt Na2CO3, MmerHOTO Kymopoca
CuSOg4 u np.

Jlabopamopnas paboma «BrisicHeHUE
PacTBOPHMOCTH COJICH B BOzC» (OMHMCaHUE TaHO
B METOJAMYECKOM TIOCOOHH ).

Jemonctpanuu. O6pasipl conei. [Ipumepst
IPUMEHEHHUs coJiel (craiiibl)

Brimonnaenue 1abopatopHoi
paboThI. 3aroTHeHnEe TaOTUIIBL.
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benku, )xupbl
U YTIIEBOJBI.
IIpuponHbii
ra3 u He)Tb.

benku, >kMpBI U yIIIeBOIBI KaK BaXKHEHUIITNE
IINTATCJIIbHBIC BEICCTBA IJIA OpFaHI/BMa
yenoBeka. Jlemonctpauuu. O6pasib
NPOIYKTOBBIX YIIAKOBOK, Ha KOTOPBIX YKa3aHO
coJiep)KaHue B IPOAYKTax OEJIKOB, )KUPOB U
YIIEBOJIOB.

[TpoucxoxaeHne NpupoaHOTO raza, HeTH, yris
KaK IIPOAYKTOB T'HUECHUSA Pa3INYHBIX
OpTraHWYECKUX OCTATKOB O€3 J0CTyIa BO3IyXa
npu O60BIIMX JaBiaeHusx. Hanbomnee BaxHbIC
MecTopoxaeHus HedTu U ra3za B Poccun, nx
3HAYCHHUEC KAK HCTOYHUKOB IJIs HOJ'Iy‘IeHI/IH

Pabota c o6pa3zuamu
IPOAYKTOBBIX yIAaKOBOK.

Pabora c o6paznamu HedptH 1
HEPTENPOIYKTOB.

Haxoxxnenne Ha pusnueckoi
kapte Poccuu Hanbosee BaXKHBIX
MECTOPOXKAeHHUI HepTH U Ta3a




PAa3JIMIHbIX BUAOB TOINIMBA U KaK BayKHEHIIIETO
ChIpbA U1 XUMHYCCKOM IIPOMBIINIJICHHOCTH.

HMemoncTpanuu. O6pa3iel HePTH U
HEPTENPOIYKTOB, TPOAYKTOB
HedrenepepabOTKH M mepepabOTKH Tra3a

15 | KoutponeHast | Koumponwvnas paboma «Xnummdeckne Penienne kauecTBEHHBIX 3a7ay.
pabota SBIICHUSI» Beinonuenue
HKCIEPUMEHTAIBHOTO 3aJaHUs
16 | IloBropenue un [ToBTOpEHME MPOIAEHHOTO MaTepHAIIA. [ToBTOpEHNE MPOHAECHHOTO
0000meHue MaTepHaa, paboTa ¢ TeCTaMH
pasgeina
Yenosek u npupona (15 u)
3emiiss — manera CosiHeyHoM cuctemsl (3 1)
17 | Apesmss 3ajgauu, KOTOpBIE PEIIaeT ACTPOHOMUS, 3HAaKOMCTBO CO 3B€3HBIM HEOOM
Hayka 3HAKOMCTBO CO 3B€3/IHbIM HEOOM, CO3BE3 /1. U CO3BE3JIUAMMU C
aCTpOHOMMUAL. JpeBHUE aCTPOHOMUYECKHE HHCTPYMEHTHI U UCIIOJIb30BaHUEM CIIAaNI0B U
B mupe 3Be311. COBPEMEHHBIE METOIBI ACTPOHOMUYECKUX HATJISTHBIX TIOCOOMIA.
Kapra HCCIIEIOBAHU . Haxoxnenue Ha kaprte
3BC3/IHOTO Nemoncrpauun. Craiiasl U3 KOMILIEKTOB 3BE3JJHOTO HeOa CO3BE3 UM
neba. Asumyt «CosBe3nusa» u «Teneckonsl» 0 aCTPOHOMUNU HauboJIee IPKUX 3BE3]I.
1 BbICOTA nns 11 knacca. Pucynku u3 atnaca I'esenus.
CBETHJI

Ornpoc: HaX0XKACHUE Ha H300paKEHUH CO
ciaiga 3Be3JHOr0 He0a M3BECTHBIX CO3BE3IHIA.
Kapra 3Be3mnoro neba. Haxoxaenne Ha kaprte
CO3Be3Mii U Haubosee APKHUX 3Be31. ABUMYT U
BBICOTA CBETHJI, X ONPEICICHHE C OMOMIbIO




actpossioun. [IpakTuyeckue ykazaHus mo
U3TOTOBJICHUIO aCTPOJISIOUH.

HemoncTpaumu. Cnaiigsl «Co3Be3usi», KapTa

3B€3/IHOT0 HeOa, mpubop JJIsl onpeieeHus
TOPU30HTANIBHBIX KOOPAMHAT, CAMOJIEIbHAS
acTposIOus

18 | Connue. Connue. ITepBble MPeICTaBIECHHUS O €I0 Pa6ora ¢ tabnuneii «ConHeunas
ConHeunas cocrase U Temneparype. Mzmenenus CHUCTEMA.
CUCTCMaA. COJIHEYHOH aKTHUBHOCTH. COHHHe 1 XKXU3Hb OOBICHATDL poJib COHHHa 11
lNognunoe u Ha 3emuie. ConmHeunas cuctema. CTpoeHue SKU3HH Ha 3eMie.
CYyTOYHOE CoHEYHOM CUCTEMBI. OTmpe/ienieH e MPHINH CMEHET
ABHXCHHUE JdemoncTpauuu. DoromMarepuaiibl U Caan bl BpPEMEH roJa, JIHA U HOUH
3emun. 10 TEME YpOKa.
JIBr>keHne 3emin: BpallleHHe BOKPYT CBOEH
ocu 1 obpaienre Bokpyr Connua. [Ipruuunsl
CMEHBI JHS U HOYM, BPEMEH roja.
JemoHcTpanuu. /leMoHCcTpanus Temtypus
19 | Jlyna — JIyHa — eCTEeCTBEHHBIH CITyTHUK 3€MJIH. Pabora ¢ rmo6ycom u kaproi
CCTECTBEHHBIN | J[BvkeHus JIyHbI BOKPYT 3€MIIM M BOKPYT Jlynsl. Pabota ¢ Mmoaenbio JIyHsl
CITyTHUK cBoeit ocu. OTcyTcTBHE aTMOC(hEpHI U Ha MarHUTHOM JIOCKE.
3eMuIH. CBSI3aHHBIE C 3TUM (U3UYECKUE YCIOBUS Ha 3apucoka (a3 JIyHbL.
Kocmuueckne | Jlyne. ®asbi JIyHbL. Penienne KaueCTBEHHBIX 3a/1a4.
HCCIICI0BaHNA | JlemoncTpanuu. [100yc u kapra JIyHBL

®doTtorpaduu TyHHON TOBEPXHOCTH.
Hemoncrpauus ¢a3 JIyHbl ¢ TOMOIIBIO




MOACIHN Ha MarHUTHOM JOCKC€.

OCHOBHBIE ATAIbl KOCMUYECKUX
uccienoBanuid. [Iposepounas paboma
«ActpoHomusa». emoncTpanuu. Craisl no
TEME ypoKa

3emyisi — MecTo oOuTaHus yenaoseka (3 4)
20 | Crpoenue Crpoenue 3eMHOro 1mapa. Y BEeIMUYeHHUE 3apHUCOBKa CXEMbl CTPOCHHUS
3€MHOTO MJIOTHOCTH U TEMIIEPATYPHI C TITYOUHOIA. 3€MHOI'O II1apa.
mapa. Cocras rugpocdepsl. Pons ruapocdepst ais [TpuBeacHUE IPUMEPOB O
ATMOC(l)epa. SKU3HU Ha 3eMiIe. HCCHCI{OBaHI/Iﬂ MOPCKHUX 3HAUECHUU FI/II[pOC(i)CpLI I
riyoun. Cynoxoznctso. [Ipomecce, *Ku3HU Ha 3emie. Pabora ¢
MPOUCXOSAIINE B 3€MHBIX HEJIpax U B dboToMaTepranamu u craiigamu
ruapocdepe, uX BIUSHUE HA KU3HB JIIOCH, 110 TeMe ypoKa
HEO0OXOIUMOCTb UX U3yUECHHUSI. Ha61ro1eH1E OTIBITOB.
CocraB u cTpoeHue aTMochepsi. Pa6oTa ¢ MILTIOCTPALUSIMU
AtMocdepHoe naBneHue. OnbIT yueOHUKA
Toppuyenu.
JeMmoHcTpanun. OnbITHL, IEMOHCTPUPYIOIINE
aTMoc(hepHoe JaBlIeHHe
21 | U3mepenue IToBTOpEHME OnpeneneHns JaBICHHUS. [ToBTOpEHME MaTepuana mo
arMocdepHor BapomeTpbl: pTYTHBIN U aHEPOUI, UX TPUHIIUIL JTaBJIICHUIO.
O J1aBJICHUA. nevictBusl. EnquHuib uamMepenus arMochepHOro Pabota Ham KaueCTBEHHBIMHU
bapomerpsr. JaBJICHUSL. BOIIPOCAMH.
BnaxHOCTb.

JHemoncTpauuu. bapomerp-anepons

CopepxaHrie BOJSHOTO mapa B armocdepe.
HewnacpllieHHbIN 1 HaCBIIIEHHBIN Map.

Pabora c 6apomeTrpom.

N3MepeHne OTHOCUTENBHOM
BJIQXKHOCTH BO3/1yXa C TOMOIIIbIO




OTtHocuTeIbHAS BIIAXXHOCTh BO3yXa. Ba)kHOCTh | IMCHXpOMETpa.
U3MEpPEHUs BIAXKHOCTH Bo3ayxa. M3mepenue
OTHOCHUTEJIbHOM BIQKHOCTH BO3yXa C
MIOMOIIHIO TUTPOMETPOB, IICHXPOMETPOB.
JeMoHcTpanuu. ['urpoMeTpsl ¥ ICUXPOMETPHI
22 | AtMochepHb Tyman, obmnaka, J0XAb, poca — OOBSICHEHHE HaOmronenue

C ABJICHMA. IpUYNH Ux BO3HUKHOBEHUSI. I'po3za, 3aII0TEBaHUS XOJIOOHBIX

W3 ucropuu MOJIHUEOTBO. METaJUINYECKUX

PasBUTHA JleMoHcTpanuu. 3al10TeBaHUE METAJUIMYECKUX MIOBEPXHOCTCH.

aBuallHY. MOBEPXHOCTEH MPU OXJTKICHHUH Tapa. Bricka3piBaHHE THIIOTE3 O
OTanbl CTAHOBJICHUS U Pa3BUTHUS aBHALINH. OpUInHax BO3HHKHOBeUHH’I
Briparonuecs J€TYMKU U KOHCTPYKTOPBI aTMOC(EPHBIX SIBJICHUH.
CaAMOJICTOB. Pa6ota ¢ poromarepuanamu.
IIposepounas paboma «Atmocdepa. Pemenue KOMMIECTBEHHBIX 1
ATMOChEpHOE TaBIECHUEY. KQ9CCTBCHHBIX 3a/1a1
Jemoncrpanuu. @oToMaTepHabl O TEME
ypOKa.

YenoBek gonoHseT npupoxay (8 u)
23 | Hpocrere 3HAKOMCTBO C IIPOCTBIMH MeXaHW3MaMH (pbyar, | SHAKOMCTBO C IPOCTHIMH
MEXaHHU3MBI. MEXaHH3MaMH.

HaKJIOHHAs TIJIOCKOCTh, 0710kM). Haznauenue
MPOCTHIX MEXaHU3MOB.

Jlabopamopnas paboma «3yueHune neicTBUs
pbIdaray.

JdemMoHCcTpaumu.
IIOCKOCTb, OJIOKH

Prpruar, HaKJIOHHAas

HabGnronenue nencTBUs
MPOCTBIX MEXAHU3MOB.
Brimonnenne
nabopaTopHOil paboTHI.
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Mexanunuecka

Onpenenenue MEXaHUYECKON paboThI. ITpuBenenne npuMepoB
s pabora Enunune! paGotsl. PaccMoTpenue mpuMepos, B MEXaHUYECKOH paboThI.
KOTOPBIX COBEPILACTCS MEXaHU4ecKast padoTa. Belnonaenue
Jlabopamopnas ~ paboma «Brraucienue nabopaTopHOii paboTHL.
MEXaHUYECKOH paboThI». Pemenne 3azad  Ha
JleMoHcTpanuu. JleMOHCTpanus IIPUMEPOB NpUMeHeHHe  (HOPMYJIbI
COBEPIICHHSI MEXaHUIECKOU PabOThI A =Fs
Pemenune 3aja4 Ha BBIYUCIICHUE
MEXaHUYECKON pabOThI
25 | DHeprus DHeprueii 06,1a1aK0T Tela, CIoCOOHbIE OnpejieNenne BUIA SHEPTHU
COBEPIIUTH padoTy. Buibl MEXaHUUECKOM
SHEPTrUU: KHHETUYECKas, moTeHuanbHas. Ot
Yero 3aBUCAT 3TH BUIbI SHEPTUU?
JdemMoHcTpaumu. JleMoHcTpanms Tell,
o0nanaromux SHeprueu (mone3Ho
MCIIOJIb30BATh UTPYILITKHU)
26 | KontpobHas Koumponvnas paboma «IIpocTbie MEXaHU3MBI. PellieHre KOTHYeCTBEHHbIX 1
padora Pabota. Dueprus» Ka4ueCTBEHHBIX 337124
27 | Ucrounnku Wcrounvkny sHeprun. Pa3nuunbie BUIBI OnpeienieHne NCTOUHHKOB
SHEpPruu. HMCTOYHUKOB SHEPIUU: COJHEYHAs SHEPTHUS, SHEpPrUuM B IPUPOJIE ¥ HAPOTHOM
TerutoBeie MHHEPaAJIBbHOE TOILIUBO, SIAEPHOE TOPIOYEE. X03siicTBe.
JABUTATCIIA. BocnonHseMble HCTOYHUKY HEPIHUH. Pa6 o
JBurarens [InmeBapenue Kak npouecc BOCIOIHEHUS aboTa ¢ ITCEpATYPOH IO o
. HCTOPUU TEIIJIOBBIX JIBUTATENEH.
BHYTPECHHCTO SHEPI'MM YEJOBEKOM. 3HAYEHHUE COJTHEUHOU
CropaHus SHEPIUM JJIs )KU3HU Ha 3eMIe. W3y4enne npuHumna paboTsl




JdemoncTpauuu. Paznuunbie BUAbI TOIIMBA.
Boiienenue Kkuciopo/ia 3e€J€HbIMUA PACTCHUS -
MU Ha CBETY.

TenoBrle ABUTraTEIN — MAIIHHBI,
npeoOpa3yrolue YHEPTUI0 TOILTMBA B SHEPTHUIO
IBIDKEeHUs. VI3 UICTOpUHU TEIIOBBIX ABUTATEIICH.
ITapoBsie mammnsbl k. Yarra, W. U. [Ton3y-
HoBa. [IpuMeHeHUsT COBPEMEHHBIX TEIIJIOBBIX
BATATEJIEH.

J{Burarens BHyTpeHHEro cropanus. [IpuHmun
ero neiicreus. Mcnonn3oBanue ABUraTens
BHYTPEHHETO CrOpaHusl.

JdemoncTpauuu. Mojiens 1BUTaTeNst
BHYTPEHHETO CrOpaHus

JIBUTATENsl HA MOJIEJIH.
[IpuBenenue npuMepos
MCII0JIb30BaHUS IBUTATENS
BHYTPEHHETO CrOpaHusl.
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DneKkTpocTaH
1.
ABTOMAaTHKa B
Hamei
JKU3HU.

Poib 35eKTposHEpruu B AKU3HU 001IECTBA.
Buasl anexTpocTaHInid.

JemoncTpaunu. Mojenu BOASIHON 1
napoBO TYpOHH.

Yro Takoe aBTOMaTU4eCcKoe yCTponucTBo. M-
JIOCTpalus JeHCTBHs aBTOMATOB Ha KOHKPET-
HbIX TpuMepax. [IpuMeps! Heroab30BaHMs
aBTOMAaTUYECKUX YCTPOMCTB B HAyKe,

Ha MPOU3BOJCTBE U B OBITY.

JAeMoHcTpanum. JleMOHCTpauuu MOAECIIEH U3
Ha0opa 1o JIEKTPOHUKE U aBTOMAaTHUKE
(IeMOHCTpaIMK HAapaBJEeHbI HA

OObscHeHre TPUHIIKIIA
YCTPOMCTBA JIEKTPOCTAHLIUM C
HCITOJIb30BAaHUEM MOJENEHN
BOJISIHOM U TapoBOil TypOUH.

HaOmronenne nericTBuii
ABTOMATHUYECKHUX YCTPOMCTB.

OO6cykeHne BO3MOXKHOCTEN
HUCIIOJIB30BaHUA aBTOMATHUYCCKUX
YCTPOICTB B HayKe,
MIPOU3BOJICTBE, OBITY.




WJUTFOCTPAIINIO HAa3HAYCHUS YCTPOWCTBA, IPH
9TOM HE CTABUTCH 3a7a4a OObICHEHUS
MPUHIUIIA €T0 ACHCTBUS)

29 | Cpenctsa CpenctBa cBsizu. CBeIeHUS U3 UCTOPUHU UX N3ydenue moaenu
CBA3H. pa3Butus. Tenerpad. Tenedon. Haznauenue TenerpadHoro anmapara.
I;;ZE?I B f;ii?gggi? IrpoMKorosopuress. Paauo n BrinonHenue 1a6opaTopHoii
T — . padoTHI.
Jlabopamopnas paboma «Coopka u TpeserTams HHOPMALIH O
UCIBITaHUE TeNerpadHoro anmnapara. A
HAemoncTpanun. JleMoHCTpanus MoJenu €CTECTBOUCIIBITATEISIX.
tenerpadHoro anmnapara. MuUkpohoH u
rpoMKoroBopureins. Haymnuk, nepenaya u
pHeM paJiiOCUTHAaJA.
Briarommecs ecTecTBOMCIBITATENH, UX POJIb B
CO3JJaHUU OCHOB €cTeCTBO3HaHUs. OCHOBHbIE
HAIPaBIIEHUSI COBPEMEHHBIX HAYYHBIX
WCCJICTOBAaHMM B 00J1aCTH (PU3UKU U XUMUU
30 | Marepuansr Heo6xoauMocTh co3/1aHMs HCKYCCTBEHHBIX [IpuBenenve npuMepos
AT . Marepuasio. [[pumepsl HCKYCCTBEHHBIX HCKYCCTBEHHBIX MATEPHUAJIOB.
COBPCMCHHOH MAaTEPUAIIOB U UX UCIOJIb30BAaHUE: KEpaMUKa, Pabora ¢ komneKknuen
TCXHUKH. (beppuThl, CBEPXIPOYHBIE CIIIABHI, KPUCTAJIJIOB.
Hommmeps! 1 VCKYCCTBEHHBIE aJIMa3bl, KUIAKUE KPUCTAILIIBI U Pa6oTa ¢ KoIUIeKIHei
XMMITACCKUC T. A TIOTMMepoB. BrimonHeHne
BOJIOKHA. CaeneHus 0 crioco0ax BBIPALTUBAHUS

HCKYCCTBEHHBIX KpHUCTaioB. MHCTpYyKIMs 110
MPOBEJICHUIO JTIOMAIIHETO OMbITa 0

nabopaTopHON pabOTHI.




BbIpallilMBaHWUIO KpUCTAJLIA.

Jemoncrpaunu. Kouiekius KpucTaiios.
JeMoHCTpanus THANKATOPOB Ha MKUIKUX
KpUCTaIIaX, EPPUTOBBIX CTEPIKHEH.

HOJ'II/IMepBI. HOJ'II/IBTI/IJ'IGH, IMOJIMXJIOPBUHNII,
MOJIMCTHUPOJI U APYTUEC IITIACTMACCHI.

Jlabopamopnas paboma «13menenne HopMbl
MOJIMATHIICHA TIPY HATPEBAHUM.
HarypasibHble 1 XUMUYECKUE BOJIOKHA. Mc-
MI0JIb30BAHUE 3TUX MATEPUAIIOB B OBITY.

JdemoncTpanun. Koyuekius nonumepos, Ko-
JIeK1Ms BOJIOKOH. Pa3nnunble u3aenus u3 aTux
MaTepHaJIOB.

B3auMocBsi3b uenoBeka u npuposl (1
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3arpsi3HeHUe
OKpYy>Karolen
CpeIbl.
OKOHOMHUSI
pecypcoB.
Hcnonb3oBan
1€ HOBBIX
TEeXHOJIOTUN

OcHoOBHBIE (haKTOPBI BPEJHOTO BIUSHUS
JeSITeIbHOCTH YeJIOBEKa Ha OKPYKAIOIIYIO
cpeny. DKOJOrnYeckue KaTacTpoQbl, BOCHHbBIE
neiictBusi. Bpeansie BIOPOCH! MPOM3BOJICTBA.
Heo6xo0numMocTh KOHTPOIIS 32 COCTOSHUEM
aTMOC(epbl U OCHOBHBIE CIIOCOOBI €ro
ocymectBieHus. Heo6xoaumocts 60pb0bI €
3arps3HEHUEM OKPYKaIOLIEH Cpe/bl.

JNemoncrpanuu. @otorpaduu U craipl Mo
TEME ypOKa.

ITpuBeneHne NpUMepOB BIUSHUS
Ha OKPY’KaIOIYIO Cpeny
JIESITCIIBHOCTH YEJIOBEKA.
BrIcka3piBaHHE TPEIIOKEHUN
1o 60pb0e ¢ 3arps3HeHueM
OKpykatomie cpeasl. Pabora c
dororpadusmu u qpyrum
WUTIOCTPATUBHBIM MaTEPUAJIOM.

[Ipe3enTanus cCOOOIICHHI 1O
teme. OOcyxaeHne
SKOJIOTHYECKOTO COCTOSIHUS B




Heo6x0a1uMocTh 3KOHOMHUY TPUPOIHBIX
PECYPCOB U UCHOJIB30BaHUSI HOBBIX TEXHOJIOTHH.
CoBpemeHHas HayKa U Ipou3BoAcTBO. CpeacTa
CBSI3U. 3HAHUS, UX POJIb B )KU3HU YEJIOBEKA U
obmiectBa. Kak 511011 MO3HAIOT OKpYKalOMIUi
Mup (Hayka BUepa, CeroJHs, 3aBTPa).

VYnpasnenue MIPOU3BOJICTBOM: pOJIb
aBTOMAaTHKH, AIIEKTPOHHKH.
Kommprorepuzanus mpou3BojcTBa. PoOOTEHI

Llexu-aBTOMATHI.

CpenctBa cBsI3U U nepeaaya HHPOpMaIiu:
tenerpad, TenedoH, paTuoCBI3b
(pamuocTaHIusl, aHTEHHA, TPUEMHHUK,
TPOMKOTOBOPUTEJH), TEICBHJICHUE.

LIKOJIE U HA MPUJIETAIONIEH K HEN
tepputopuun. CocraBieHue
IJIaHA KOHKPETHBIX J€J 110
03JI0POBJIEHUIO YKOJIOTHYECKON
00CTaHOBKH, KOTOPbIE MOT'YT
OBITH BBIIOJTHEHbI

BO BpEMS JIETHEW IIKOJIbHOMN
MPaKTUKU

32

[ToaroroBka [ToaroroBka Kk KOHTPOJILHOU padboTe Pemenne KOIM4eCTBEHHBIX U
K F'OJI0BOM KAaueCTBEHHBIX 3a1a4
KOHTPOJIBHO
i pabote

33 I'onosas T'o0osas konmponvHas paboma Pemennie KOIM4YECTBEHHBIX U
KOHTPOJIbH KAaueCTBEHHBIX 3a1a4
ast pabota

34 | PezepBHOE

BpeMsl.




ZS

Oxonuanue maoa.

PesepHoe Bpems (3 u)




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. n ypesuu A. E., Hcaes J[. A., [lonmaxk JI. C. BBeneHue B €CTECTBEHHO-HAy4YHbIE

npeameTsl. EctecTBo3Hanune. duzuka. Xumus. 5—o6 Kiacchl. YueOHUK

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. I'ypesuu A. E., Kpacnoe M. B., Homos JI. A., Ilonmax JI. C. BBenenue B
€CTECTBEHHO-Hay4Hble npeaMeTsl. EctecTBo3Hanne. dusuka. Xumus. 5 Kiacc.
PaGouas Tetpans.

2. I'ypesuu A. E., Kpacnoe M. B., Homos JI. A., Iloumax JI. C. BBenenue B
€CTeCTBEeHHO-Hay4Hble TipeameTsl. EcrecTBo3Hanue. dOusnka. Xumus. 6 Kiacc.
PaGouas Terpanp.

3. I'ypesuu A. E., Ucaes /. A., [loumax JI. C. BBeneHue B ecte- CTBEHHO-
HayuHble TmpeameThl. EcrectBo3Hanue. Pusuka. Xumuga. 5—6 Kiacchl.
Meroanyeckoe nocodue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

https://resh.edu.ru/subject/33/
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