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I[TOACHUTEJIbHA A 3AIINCKA

[Ipennaraemass paboyass mporpaMma peajiu3yercss B
yueOHUKEe «BBeleHHE B eCTECTBEHHO-HAyYHBIC TIPEIMETHI.
Ouzuka. Xumusi. 5>—6 knaccel», aBtopel A. E. I'ypeBuu, /1. A.
Hcaes, JI. C. IloHTaxk.

[TporpamMma cocTtaBieHa Ha OCHOBE (DYHJAAMEHTAIBHOTO Spa
coJiep>kaHusi o01iero o0Opa3zoBaHus U TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOI'O
oOmiero oOpa3zoBaHus, MpeacTaBieHHbIX B CTaHAapTe OCHOBHOTO
oOmero oopa3oBaHusl.

Copepxanue IPOrpaMMBI UMeeT 0COOEHHOCTH,
00yCIIOBJICHHBIE, BO-TICPBBIX, 3a7a4aMy DPa3BUTHUS, OOYUCHHS U
BOCITUTAHHUS yUYaImXxcs, 3aJJaHHBIMA COIMATILHBIMU
TpeOOBAaHUSMU K YPOBHIO PAa3BUTHUS WX JIMYHOCTHBIX H
MO3HABATEIBHBIX ~ KA4eCTB,  BO-  BTOPBIX,  IPEIAMETHBIM
COJIEp’)KaHUEM CHCTEMbI OOIIEro CpeaHero oOpa3oBaHHS, B-
TPETbHUX, TICUXOJOTUYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMU
00y4aeMbIX.

[IporpaMMa  BKIJIIOYAeT  TOSCHUTENBHYIO  3alHCKy C
TpeOOBaHUSMU K pe3ylibTaTaM OOy4YEHHUS; COAEpkKaHHE Kypca C
MEepeyHeM  pa3[esioB; MPUMEPHOE TMOYPOUYHO-TEMATUUYECKOE
IUTAHUPOBAHUE C YyKa3aHWEM MHUHUMAIBHOTO YHCJIA 4YacoB,
OTBOJMMBIX Ha WX HM3y4YCHHE, OINpEICIICHUEM OCHOBHBIX BHJIOB
y4eOHOW  JIEATENIPHOCTH  INKOJHHUKOB; PEKOMEHIAIMH  I10
OCHAIIIEHUIO y4eOHOTO0 Tmpoliecca.

OO0m1as xapakTepuCcTHKa y4eOHOro mpeaMera

«BBenenue B ecTecTBeHHO-HAYYHBIE TIpeaAMEThl. Du3nKa.
XUMUSL.» — WHTETPUPOBAHHBIN KypC IS MIIAIIINX TTOJIPOCTKOB,
B COJEpXaHUM KOTOPOTO pPAacCMaTPUBAIOTCS MYTH TO3HAHUS
YeJI0BEKOM MPUPO/IBL.

W3ydeHne JaHHOTO Kypca B OCHOBHOM IIIKOJIE HANpaBlIEHO Ha
JOCTUKEHHE CIENYIOIIUX LENEH:
— TMPOTEeNeBTHKA OCHOB (PU3UKU U XUMUWU;

— MOJIy4YE€HUE YYaIlUMHUCA TPEICTaBICHHA O MeTojax
HAyYHOTO TO3HAHUS MPHUPOABI; (OPMHUPOBAHUE DIIEMEHTAPHBIX
YMEHUH, CBSI3aHHBIX C BBIMOJHEHUEM Y4€OHOTO J1a0OpaTOPHOTO
AKCIEpUMEHTA (MCCIEAOBAHMS);

— ¢opMHpOBaHHE Yy YYANIMXCS YCTOWYMBOTO HWHTEpeca K
mpeiIMeTaM eCTECTBEHHO-HAyYyHOro IukiIa (B YacTHOCTH, K
(bu3nKe ¥ XUMHN).



BBenenue ¢u3nku M XUMHM Ha paHHEW cTaauu oOydeHus B
5—6 xiaccax TpeOyeT HM3MEHEHHUS KakK (OPMBI H3JIOKECHHUS
yuyeOHOro Marepuana, Tak M METOJUKU €ro IpernojaBaHMs.
IlostoMmy ocoboe BHUMaHME€ B  IpOorpaMMe  yJEJIEHO
(bpoHTATBHBIM IKCIIEPUMEHTAIBHBIM 3aJJaHUSM.
[Ipennonaraercsi, 4TO Ba)XKHOE MECTO B Ipolecce pabOThl Hal
KypcoM 3aiiMyT pHUCYHKHM pa3IM4HbIX SBJICHUH, ONBITOB U
M3MEPUTENBbHBIX IPUOOPOB. bosibIIoe KOJTNYECTBO KaUeCTBEHHBIX
BOIPOCOB, UCIIOJIb30BAHUE UTPOBBIX CUTYallMd B MpPENOJaBaHUU
JIOJDKHO  CIIOCOOCTBOBATH CO3JAHUIO HHTEpeca Yydalluxcs K
IPEIMETY U CTPEMIICHUIO K €r0 IOHUMaHHMIO.

Jesmenvrocmuoiii no0xo0 K pa3paboTKe coIepiKaHUsS Kypca
MO3BOJISIET peIlaTh B XOA€ €r0 M3YYEHHUS P B3aUMOCBSI3aHHBIX
3aja4d: obecreuynBaTh BOCHpPUATHE, MOHMMAHUE U 3allOMUHAHME
3HaHW#, CO37aBaTh YCJOBHUS JUIA BBICKA3bIBAHUS MOJPOCTKOM
CYXJEHUI Hay4HOIO, HPaBCTBEHHOI'O, 3CTETUYECKOT0 Xapakrepa
[0 TOBOJY B3aUMOJICHCTBUS 4YeNOBEKa M IPUPOABI; YIENATh
BHUMaHME CUTyalMsM, T[A€ YdYalluics [JOJDKEH pas3indarb
yYHHUBEpcaJbHble (BCeOOIIME) M  YTWIMTapHbIE LIEHHOCTH;
UCIOJb30BAaTh BCE BO3MOXKHOCTU JUIS CTAHOBJICHHS IPUBBIUEK
ClIeZIOBaTh HAyYHBIM M HPAaBCTBEHHBIM NPHUHIMIIAM M HOpPMam
OOIIEHUS M NIeATENPHOCTH. TeM caMbIM CO3MAIOTCS YCIOBUS IS
WHTETPALUU HAYYHBIX 3HAHUH O MPUPOAHBIX CHUCTEMaxX M APYTHX
chep CO3HAHUS: XYA0KECTBEHHOH, HpPaBCTBEHHO,
MIPAKTHYECKOM.

[TonobHoe mocTpoeHne Kypca HE TOJIBKO IO3BOJISIET pellaTh
3aJauu, CBsI3aHHbIE C OOyUYE€HUEM U Pa3BUTHEM IIKOJIBHHUKOB, HO
U HeceT B cebe OOJbIION BOCIMTATENbHBIA MOTEHIIHA.
BocnuteiBaromas byHKIHS Kypca 3aKJII04aeTcs B
(bopMHPOBAHUU Y MJIAJIIIMX MOJAPOCTKOB MOTPEOHOCTH MO3HAHUS
OKpY’KAaIOIIET0 MHUpPAa W CBOMX CBSI3eH C HHUM: HKOJOTHYECKU
000CHOBAaHHBIX MOTPEOHOCTEH, UHTEPECOB, HOPM U MTPABUIL.

OcHOBHOE cofep)KaHUE MPOrpaMMbl BKIIOYAET pPa3JIelibl:
«BBenenue», B KOTOpPOM [JaeTcs MpPEJCTaBICHHE O TOM, 4YTO
m3ydaror  ¢uzuka u  xumusg, «Tema W BelecTBay,
«B3aumopencteue Ten», «DPU3NUISCKUE M XUMHUYECKUE SBIICHUSY,
«YenoBek U mpupoaar».

W3 Bcero KoMIIEKCa COBPEMEHHBIX METOAOB IO3HAHMS
MPHUPOJBI B KYpCe COAEPIKATCS CBEICHHS O HEKOTOPBIX M3 HUX:
HaAOJIOACHUSX, U3MEPEHUSX, SKCIIEPUMEHTaX, MOJIETTMPOBAHUU —

U TOKA3bIBAETCS MX B3aUMOCBS3b; JAIOTCSA CBEIEHUS O MpUOOpax U
WHCTPYMEHTAX, KOTOPBIE YEIOBEK HCIIOIb3YET B CBOEH MPAKTUUECKOU
JeATEIbHOCTH.



BeInonHAsS  MpONENEeBTUYECKYI0 poilb, Kypc «BBeneHue B
€CTECTBCHHO-HAY4YHbIC IPEAMETBl. ECTECTBO3HaHME»  COIECPKHUT
CUCTEMHBIE, & HE OTPBIBOYHBbIE 3HaHMs. boiblIOe BHUMaHUE B HEM
YIAEISAETCSl IPEEMCTBEHHBIM CBA35M MEXK]y HadaJbHOM M OCHOBHOMU
IIIKOJIOH, MHTETpaluu 3HAHUHI BOKpPYT' BEIYLIUX UIeH,
OIPEIEIAIOIINX CTPYKTYpy  Kypca H CIIOCOOCTBYIOIINX
(OpMHPOBAHHUIO IIEIIOCTHOTO B3IJISAIa HA MUP.

B xypce narorcs nepBble IPEICTABICHUs O TaKUX IOHATHAX, Kak
«Maccay», «B3aUMOJEUCTBUE), «CHIIa», «IHEPTHSI», «aTOM,
«MOJIEKYJIa», «<XUMUYECKUI 3JIEMEHTY.

[losnydaeMble ydamMMHCs CBEACHHsS O BEIIECTBAX M MX IIpe-
BpalICHUAX MOTYT CIIYXKUTb II€PBOHAYAJIILHOM OCHOBOM [UIA IIO-
CTETIEHHOTO OCO3HAHUS HJIEM O TOM, YTO Marepus U (QOopMmbl ee
JBUKEHMSI BCET/1a B3aUMOCBSI3aHbI, YTO OOBEKTHI IPUPOIBI 00pa3yroT
LIEJIOCTHBIE CUCTEMBI, OTHOCUTEIILHO YCTOMYMBBIC, HO B TO K€ BpEMs
auHaMuuHble. Hapymenue 5TOH  AMHAMUYECKOM yCTOMYMBOCTH
CUCTEM MOXXET IIPUBECTH K HEXKEJIATCIBHBIM IIOCIIEICTBUSAM.
Oco3Hanue HTOW HAEH BaXKHO JUIS IOHUMAaHMUS SKOJIOTMYECKHX
npo0Jem.

WuTerpanust pa3iuyHbIX €CTECTBEHHO-HAYUHBIX oOyacTeil 3HaHMs
OCHOBAaHA HA TPEACTABICHUH O €IUHCTBE NMPHUPOABI U 00mEM st
BCEX €CTECTBEHHBIX HAYK METOJIE IIO3HAHUS.

CopepxaHue  JaHHOTO  Kypca  CTPOMTCS ~ Ha  OCHOBE
JeATEIbHOCTHOTO HOJX0/a. Bosneuenune yyammxcs B
pa3sHOOOpa3Hyl Y4eOHYI0, MCCIEIOBATENbCKYI0 M MPAKTUYECKYIO
JeSITebHOCTD SIBIISETCS] YCIOBUEM MPUOOPETEHUs] MPOYHBIX 3HAHUA,
npeoOpa3oBaHusi UX B YOeXIEHUS M YMEHHs, CTaHOBJECHUS
OTBETCTBEHHOCTH KaK Ye€pThl TUYHOCTH.

Mecto npeamMeTa B y‘le6HOM IJ1aHe

Kypc paccunran Ha 68 yueOHBIX yacoB, B TOM 4ucie B 5, 6
KJaccax 1o 34 y4eOHbBIX Yaca u3 pacuera | ydeOHBINYAC B HEEIIO.

B coorBerctBUM C yueOHBIM IIIaHOM Kypcy «BBeneHue B
€CTeCTBEHHO-Hay4YHble MpeaMeTbl. dusuka. XuMus» MpeaiecTByeT
Kypc «OKpyKaroIMil MUpP», BKIIOYAKOIINWNA HEKOTOPBIE 3HAHUS U3
obmacth GU3WKK, XWMHH, acCTPOHOMHUHM. B cBol ouepenp,
coJiepkaHue Kypca «BBeneHue B €CTECTBEHHO-HAYYHBIE PEIMETHI.
EcrtecTBO3HaHME», SBIAACH NPONENEBTUYECKUM, CIYXKUT OCHOBOM
JUISL TIOCJIEYIOLIET0 U3Y4YeHUs! KypcoB (PM3UKU M XMMUU B OCHOBHOM
IIKOJIE.



Pe3yabTaThl 0CBOEHHS Kypca

JInYHOCTHBIMH pe3yJIbTaTaAMHU U3YyYCHUs Kypca «BBencHue
B €CTECTBCHHO-Hay4YHbIE TpeaAMeThl. Du3nka. XuMus sBIISIOTCS:

— pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HUHTEIEKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN yJaruxcs;

— (opMUpOBaHHE MOTUBAIMH K U3YUYEHHIO B JAJIbHEHIIIEM
(GUBUKY U XUMUY;

— BOCIIMTaHHE OTBETCTBEHHOT'O OTHOIIEHUS K IPUPOJIE,
0CO3HaHHME HEOOXOMMOCTH 3aIUTHl OKPYKAIOIIEH CPebl;

— (opMHUPOBaHHE JIUYHOCTHOTO OTHOIICHUS IPYT K APYTY, K
YUUTENIO.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMHU H3YUYCHHS Kypca SIBJISIFOTCS:

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

— opmupoBanne  mpuemoB  paboTel ¢ HH(pOpPMamHEH,
NPECTABICHHON B pa3nuyHoOi dopme (Tabnuubl, rpaduKu, pUCYHKH
U T. 1), Ha pa3auuHblx Hocutensx (kuurw, HMatepuer, CD,
NePUOANYECKHUE U3JIAaHUS U T. 11.);

— pa3BUTHE KOMMYHHMKATHBHBIX YMEHHUH M OBJQJICHHUE OIBITOM
MEXIMYHOCTHOW KOMMYHUKAIlUM (BEICHHE IUCKYCCHH, paboTa B
rpyIIax, BEICTYIJICHHE C COOOIEHUSIMH U T. 11.).

IIpenmMeTHbIMU pe3yJbTaTaMH H3y4YeHHUS Kypca «BBeneHue B
€CTeCTBEHHO-HAayuUHbIe NIpeAMEThl. EcTecTBO3HaHUE) SBISIOTCA:

— OCBOCHHE 0a30BbIX €CTECTBEHHO-HAYYHBIX 3HAHHH,
HEOOXOMUMBIX JUIsI JalbHEWIIero W3Y4YeHUS CHCTEMaTHYECKUX
KYPCOB €CTECTBEHHBIX HayK;

— (hopmupoBaHHE PTIEMEHTAPHBIX HCCIEA0BATEIbCKUX YMEHUII;

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

COAEPXXAHUME KYPCA
9 KJIACC (34 4, 1 4 B Hezieno)

Beenenue (2 u)

ITpupona xuBasg u HexuBas. SBneHus npupoasl. Yeno- Bek
— yacTh npupobl. BiusHue yenoBeka Ha nmpupoay. Heo6xoaumocts
U3Y4EHUsS TpUpPOIbl U OepexHoro oOTHomIeHHs K Heil. OxpanHa
IPUPOJIBI.



dusnka 1 XUMus — Hayku o npupojae. Uto uzyyaet ¢pusuka. Tena
u BewiectBa. Yro m3ydaer xumusa. HaydHble MeTONBI W3y4eHMS
PUPOJIbL: HAOITIOACHHE, OIIBIT, TEOPUSL.

3HAKOMCTBO C MPOCTEUIIUM (UBUYECKUM M XUMHUYECKUM
obopymoBanueM: nmpobupka, koiada, JJabopaTOPHBINA CTaKaH, BOPOHKA,
MHUIIETKA, IIIaTeb, IJIACTMACCOBBI M METaNIMYSCKHH IIITAaTHUBEL,
neprkatenb Juis npoOupok. HarpeBarenbHblil npubop, ocoOeHHOCTH
wiameHu. [IpaBuiia HarpeBaHus BEIIECTBA.

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

JlabGopaTropHbie padoThI M ONBITHI

3HaKOMCTBO C J1a00paTOpHBIM 000py10BaHHEM. 3HAKOMCTBO C
U3MEpUTENbHBIMU Npubopamu. OnpeereHre pa3mMepoB
¢u3nyeckoro Tena.

W3mepenus oobemMa sxuakoctu. M3mepenne

o0BeMa TBEpAOTO Tea.

Tena u Bemectna (11 1)

XapakTepucTuku Tel W BemecTB (dhopma, o0BeM, IIBET,

3anax). Oprannueckue 1 HEOPraHMYEeCKUe BEIIeCTRa.

TBepnoe, kuakoe U razoobpa3Hoe COCTOSHUS BellecTBa. Macca

Tena. Macchl pa3IMuHBIX Tell B IpUpoie. DTaloH Macchl. Bechl.

Temneparypa. TepmoMeTpel.

HenuMocTp BemecTBa. Monekysbl, aToMbl, HOHBL. [IpencraBienue
0 pa3Mepax 4acTull BemlecTBa. J[BuxkeHue yactull BemecTtBa. CBs3b
CKOPOCTH JBIKEHHUS YacTHI] ¢ TemrepaTypoil. {uddy3us B TBepabIx
Tenax, JKUJIKOCTAX W Tra3ax. BsaumonelcTBuEe 4YacTWll BElIECTBA U
aToMoB. [losicHeHue cTpoeHust U CBOMCTB TBEPJIbIX TEJ, JKUJKOCTEH U
ra3oB C MOJIEKYJISIPHON TOUKHU 3peHusi. CTpoeHHe aTomMa U HOHA.

XUMHUECKUE 3JEMEHThl (KUCIOpOJ, a30T, BOAOPOA, KEJe30,
ATIOMUHHMA, Menb, docdop, cepa). 3HaAKU XUMHUYECKUX SJIEMEHTOB.
[Iepuonnueckas cucrema /[. . Menneneesa.

IIpocTteie U cnoxHble BemiecTBa (KUCIOPOJ, a30T, BOJA,
YTJIEKHUCIIBIN Ta3, TOBapEHHAS COJIb).

Kucnopon. I'openue B kuciopose.

doTtocuHTE3.

Bonopoa. Boznyx — cMmech ra3oB. PacTBopbl

U B3BECH.

Boga. Boga xak pactBopurens. OuncTka NpupoIHON BOJBI.

[InoTHOCTH BemecTna.



JlaGopaTopHbIie pabOTHI U OTIBITHI

CpaBHeHuE XapaKTEPUCTUK TENl.

HabumroneHne pa3nuyHbIX cCOCTOSHUMN BelecTBa. Mi3mepenue

MAacchl Tella Ha PblYaXXHbIX Becax. M3mepeHnue teMiepaTypbl

BOJIbI M BO3/1yXa.

Habmonenue nenumoctu BemectBa. Habmonenue

sBJIeHUS TUPDY3UH.

Habmroienue B3anMoieicTBUS YaCcTUILl Pa3IMYHBIX BEIIECTB.

Habumonenue ropenus.

OO6HapyxeHre KUCIopo/ia B COCTaBe BO3AyXa.

[IpuroToBieHue pacTBopa ¢ ONPEAEICHHON MAaCCOBOM J0JIei
MOBAapEHHOM COJIH.

Pa3nenenne pacTBOPUMBIX M HEpPACTBOPUMBIX  BEIIECTB
(GuIbTPOBAaHUEM.

N3mepenne miIoTHOCTH BEIIECTBA.

B3aumopeiicteue Ten (10 u)

N3menenne ckopocty W GOpMBI  TeI  IpPH  HX
B3aMMOJICUCTBUH. [[eiCTBHE U MPOTUBOICUCTBHUE.
Cuna Kak XxapakTepucTHKa B3auMoiecTBus. Junamomerp.
HproToH — equHuIa U3MEPEHUS CUJIBI.

Nuepuus. IlposBnenue wuHepuMH, OPUMEPBl €€ ydyera |
IpuMeHeHus. Macca Kak Mepa HHEPTHOCTH.

I'paBuTanimonHoe B3aUMOJICICTBHE. I'paBuTanmonnoe
B3auMoelrcTBrue n BceemnernHasa. Cuia TSDKECTH. 3aBUCHUMOCTH CHUIIBI
TSDKECTH OT MAcCHL.

Hedopmarus. Paznuunbie Buasl nedopmanuu. Cuna ymnpyrocrtu,
€e HampaBJIeHHE. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaruu.

Cwia TpeHus. 3aBUCUMOCTh CHJIBI TPEHHS OT CHJIBI TSDKECTH U
KauecTBa 0OpabOTKM MoBepxHOcTed. Ponb TpeHus B mpupoae u
TexHuke. CrocoObl YCUIIEHHS U OCNIa0lIeHUsI TPEHUSL.

Onektpuueckoe B3aumojercTBue. OOBSICHEHHE AIEKTPUUYECKOTO
B3aUMO/ICHCTBUSI HA OCHOBE 3JIEKTPOHHOM TEOPUU. DIIEKTPU3ALUS TEI
TpenueM. llepegaya 351eKTpUYECKOTO 3apsiga Py CONPUKOCHOBEHUHU.
BzanmopeiicTBre OTHOMMEHHO U Pa3HO- UMEHHO 3aPSKEHHBIX TEJL.

MarautHOoe  B3amMozelcTBue. [IOCTOSHHBIE  MarHMTHL, HX
IeUcTBHE Ha Kejae3Hble Teina. Ilomroca MarHuToB. MarHuTHbIE
ctpenku. 3emsis Kak MarHuT. OpHUEHTHPOBAHHME TI0 KOMIIACY.
[IprmeHeHre NOCTOSTHHBIX MarHUTOB.

JlaBneHue Tena Ha OMOpy. 3aBUCUMOCTb JABJIEHUS OT IUIOMIAAH



onopsl. [Tackans — eauHUIIA U3MEPEHUS TaBIICHUS.

[lepenaua paBieHHs KUAKOCTIMU M raszamMu. 3akoH I[lackans.
HaBnenue Ha rinyOouHe xuakoctu. CooOmiarommecs cocynbl, HX
MIpUMEHEHUE.

JlelicTBuE XKUJIKOCTEH Ha MOrPYKEHHOE B HUX TENO. ApXHUMeI0Ba
cuia. 3aBUCHUMOCTb apXHWMEJOBOW CHJIBI OT poOJa XUAKOCTH U OT
0o0beMa MOrpyKEHHOM YacTH Teja. Y CJI0BUs IJIaBaHUs Tell.

JlabGoparopHblie padoThI M ONBITHI

Habnronenne BOSHUKHOBEHHSI CHITBI YIIPYTOCTH MPH J1e(OpPMALIHH.

Habnronenune paznuuHbix BUI0B Aedopmanuu. MccnenoBanue

3aBHCUMOCTH CHJIBI YIPYTOCTH OT AeopMaIiiu.

N3mepenue cuibl TpeHHUsL.

Habnronenne 3aBUCHMOCTH MHEPTHOCTH OT Macchl Tefa. M3yuenue

Pa3IUYHbIX BUJIOB TPEHUS.

HaGnroneHue B3auMOAEHCTBUS HAIEKTPU30BAHHBIX TEJ.

HabntoneHne MarHUTHOTO B3aMMOIEHCTBHSL.

Onpenenenue AaBieHUs Tela Ha OINOPY.

Habnronenue 3aBUCHMOCTH AaBIICHHS KHUJIKOCTH OT TITyOHHBI
HOTPYXKEHHUS.

Habnronenue ypoBHS KUAKOCTH B COOOIIAIOMIMXCS COCY/IaX.

W3MepeHne BBITaTKUBAIOLIEH CUJIBI.

OT yero 3aBUCHUT BBITAJIKUBaIOLIast (apx1uMe0Ba) cuia? BrisicHeHue

yCIIOBUS TUTaBaHUS TEJI.

dusnyueckre U XuMuIeckue siBiaeHus (7 4)

MEXAHUWYECKMUE ABJIEHUA (3 1)

[Tonatne 00 OTHOCUTEIBHOCTH MEXAHWYECKOIO JBHMKEHHUSL.
PazHooOpasHble BUABI MEXaHMYECKOTO JBHMXKEHUs (IpsSMOJIMHEHHOE,
KPUBOJIMHEHHOE, JBWXKEHUE TII0 OKPYXHOCTH, KojebarenbHoe).
MexaHnueckoe IBUKEHUE B PUPOJIE U TEXHUKE.

IIyts u Bpems nBuxkeHus. CkopocTh IBUXKEHMs. PaBHOMepHOe,
YCKOPEHHOE U 3aMEJJIEHHOE JIBUYKEHUSI.

3BYK Kak MWCTOYHHMK HWHpoOpMalud 00 OKpYyXKarolleM MHupe.
Ucrounnkn 3Byka. Komebanme —  HEOOXOauMOE  YCIIOBHE
BO3HUKHOBEHHs 3ByKa. OtTpaxeHue 3Byka. OJxo. [omoc m ciuyx,
ropTaHb U yXO.

TETUJIOBBIE ABJIEHUA (4 )

N3menenne o0beMa TBEPIBIX, KUAKUX M Ta3000pa3HbIX Tel
IIPM HArpeBaHMM M OXJIAKJICHUU. YYeT TEIUIOBOIO PAaCIIMPEHUS M
UCIIOJIb30BAHUE €r0 B TEXHUKE.



[lnaBnenne wm otTBepaeBaHue. TasHUE CHera, 3aMep3aHue
BOJIbl, BBITJIABKA YYyT'YHA U CTaJIM, U3TOTOBJICHUE JI€TaJel OTIMBKOM.
Ucnapenue xuakocteit. (OxaaxaeHue KUJIKOCTeN pu
ucnapenuu.) Kongencamms.
Temnmonepenaya.

JlaGopaTopHble padoThI U ONBITHI

W3mepenne myTyu U BpEMEHU JBUKEHUS.

Brrurcnenue ckopocTu IBUKECHHS OpycKa.

HabmtoieHue OTHOCUTEIHbHOCTHU ABHIKEHUS.

Habmtoienue HCTOYHHUKOB 3BYKa.

Habmroienue n3MeHeHus IJIMHbI TeJa PU HarpeBaHUU U
OXJIAXKICHUHU.

Habmroienue n3MeneHuns: o0bema xKHUAKOCTEH U Ta30B MPpU
HarpeBaHUU U OXJIAKICHUU.

HarpeBanue cTekJIsIHHON TpyOKH.

OTamMBKa UTPYLIEYHOTO COJIJATHKA.

Habumronenue 3a muiaBiieHueM CHera.

Habmroienue vicmapeHust ¥ KOHEHCAIIMH BOJIBI.

PactBopenue conu u BelllapuBaHue ee U3 pacrsopa. Ot

Yero 3aBUCUT CKOPOCTh UCIIAPEHUS KUIKOCTH.

HabGmronenue oxnaxaeHus KUAKOCTH MPU UCTIAPEHUU.

HaOmroienne KUeHnst BOJEL.
Pa3meTka mkanel TepMoMeTpa.

HabmroneHne TenaonpoBoJHOCTH BOABI M BO3AYXA.
[ToaroroBka k rogoBoit kKoHTpoabHOHU padote (1 u) 'ogoBas
KOHTpOJIbHas paboTta (1 u)

PesepBHoe Bpems (2 u)

6 KJIACC (34 4, 1 4 B HEHEMIO)

duznyeckue U xumuueckue spiexus (16 1)

DJIEKTPOMATHUTHBIE SABJIEHUA (4 1)

DJIEKTPUUYECKUN TOK KaK HAIIPaBJICHHOE JIBUKEHUE

AJIEKTpUYECKUX 3apsaaoB. Cuia Toka. AMIEpMeTp.

AwMrep — eMHUIIA U3MEPEHHS CHITBI TOKa. [loCcTOsSTHHBIN 1
MIEPEMEHHBIN TOK.

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

HcTounuku Toka: 0arapeiika, akKyMyJsITop, FeHepaTop
ANEKTPUYECKOTO TOKa (6€3 pacCCMOTPEHHSI UX YCTPOHUCTBA).



Onektpuyeckue nenu. [lapanneapsHoe u nocaea0BaTeIbHOE
COETUHEHHUS.

HeiicTBus Toka. TemnoBoe AeiCTBUE TOKA.

Jlammibl HakanWBaHUA. DJEKTPOHArpeBaTeIbHBIC MPUOOPHI.
MarnautHoe neificTBHE TOKA.

DNEeKTPOMAarHuThl U UX MpUMEHEHHeE. [[eficTBre MarHuTa Ha TOK.
DJIEKTPOABUTATEIN. XUMUYECKOE ICUCTBUE TOKA.

CBETOBBIE SABJIEHUA (5 1)

CBeT KaK UCTOYHUK MH(POPMALIUH YEIOBEKA 00 OKPYKAIOIIEM
mupe. Vctounuku ceera: 3Be3/1bl, CONHIIE, IIEKTPUUYECKUE JaMIIbl U
ap.

[IpsimosinHeiiHOe pacnpocTpaHeHHe cBeTa, 00pa3oBaHUE TEHEHl.
OtpaxeHue cBeTa. 3epkaia.

IIpenomsienne cBera. JIMH3BI, MX TUIBI M W3MEHEHUE C HX
HOMOILBIO ()OPMBI CBETOBOTO ITyUKa.

OnTuueckue npudopsl: ¢oroanmnapar, NPOEKLUOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOM (Ha3HAaYeHue MpUuOOPOB, UCIIOIb30BAHUE B HUX
JIUH3 U 3epKa).

['ma3 u ouku.

Paznoxenne 6enoro ceera B criektp. Pagyra.

XUMUNYECKUE SABJIEHUA (7 u)

XUMHUECKUE PEaKIHH, WX TMPU3HAKA U YCIOBUS HX
IPOTEKaHHUS.

CoxpaHeHHe MacChl BEIIECTBA MTPH XUMUYECKUX PEaKIUsX.

Peaknum coenuHeHMs W pasznokeHHs. ['opeHue Kak peakuus
COEIMHEHMUS.

Oxcuapl (yriaekuciblii ra3, HeramieHass HW3BeCTb, KBapll); Ha-
XOXJeHHUe B TMpHUpone, (U3NYECKHMe M XHMHUYECKHE CBOICTBA;
pUMEHEHHE.

Kucnotsl, mnpaBuna paboTbl C KHUCIOTaMH, WX IPUMEHEHUE.
OcHoBanus. CBoiicTBa 1mienoued, npaBuia padbOThl ¢ HUMH, HX
¢u3nyeckue M HEKOTOpble XMMUYECKHE CBOWCTBA; MPUMEHEHHE.
Conun (nmoBapeHHas COJb, COJA, MEJ, MPaMOp, U3BECTHSK, MEIHBIH
Kynopoc u jap.). Haubonee xapakrepHble NpUMEHEHUS COJIEH.
Haubonee wu3BecTHblE OpraHMYecKHE BELIECTBA —  YIJIEBOJBI
(rmoko3a,  caxapo3a, Kpaxmaj), HEKOTOpble HUX  CBOMCTBa,
IpUMEHEHHE; OENKH, UX POJb B >KM3HH YEIOBEKa, MCKYCCTBEHHAas
IUILA; XKHUPBL, UX POJIb B )KU3HU YEJIOBEKA, NCIIOJIb30BAHNE BTEXHUKE;
HPUPOIHBIH ra3 U HeTh, IPOAYKTHI UX EPEPabOTKH.

JlaGopaTopHbie padoThI U ONBITHI



IlocnenoBareabHOE COCAUHEHHE.
Hapanﬂenbﬂoe COCAMHCHUC.

Hablnronenue pa3nuyHbIx A1EMCTBUHN TOKA.
COopka MpocTerIero IeKTPOMarHuTa.
[lelicTBHE Ha MPOBOJIHUK C TOKOM.

CBeT U TCHb.

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

[Toryuenue n300pakeHus B IMIIOCKOM 3€pKaje.
HabGmronenue 3a npenomiieHHEM CBETa.
HaGmronenne n3o0paxeHuii B JTHH3E.
Habmroienue criekTpa COJTHEYHOTO CBETA.
Habmronenue puznyeckux U XUMHUECKUX SIBJICHUM.
JlelicTBME KUCIOT U OCHOBAaHUI Ha UHIUKATOPBI.
BrisicHeHHe pacTBOPUMOCTHU COJIEH B BOJIE.
Pacno3znaBanue kpaxmarna.

Yenosek u npupoaa (15 9)

3EMJISI — ITAHETA COJITHEYHOM CUCTEMEI (3 u)

3Be3mHOE He0o: CO3BE3/IU4, IJIAHCTHL. PaszButne

npeacraBieHui yenoBeka o 3emiie. CosHeuHas cucrema. CosHie.

JBwxenue 3emiu: BpalleHHE BOKPYr COOCTBEHHON OCH, CMEHa
JIHS W HOYM HA PA3IMYHBIX IIMUPOTaxX, oOpalieHue 3eMiid BOKPYT
ConHIla, HaKJIOH 3€MHOM OCH K TJIOCKOCTU €€ OpOUTHI, CMEHa BpeMeH
roja.

JIlyna — cnytHuk 3emun. ®asel JIyHBI.

M3MeHeHre TOPU30HTAIBHBIX KOOPAMHAT HEOECHBIX TEN B TCUECHUE
CYTOK.

3HAKOMCTBO C MPOCTEUIIUMH ACTPOHOMHUUYECKUMHU MPUOOpaMHU:
acTpOJIsIOusI, TEIECKOTI.

HccnenoBanus kocmuueckoro npocrpanctsa. K. 3. [uonkoBckuid,

C. II. KoponeB — ocHoOBarenu COBETCKOM KOCMOHaBTUKH. [O. A.
lNarapyn — mnepBbIii KOCMOHABT 3eMiH. VICKyCCTBEHHBIE CITyTHUKHU
3emnu.  OpOurtanpHble  KocmMuueckue — craHuuu.  Kopabiun

MHOI'0opa3oBOro HMCIOJb30BaHUA. HpOFpaMMBI OCBOCHHUs KOCMOCa:
OTCYCCTBCHHEIC, 3apy6e>1<HLIe, MCKAYHAPOOHBIC.

3EMJIAA — MECTO OBUTAHUA YEJIOBEKA (3 u)

Jlutocdepa, MaHTHs, SOAPO; YBEJIWYCHHE IUIOTHOCTH U
TeMIepaTypbl 3eMiu ¢ riyOnHoi. M3ydeHne 3eMHBIX HEIp.
I'unpocepa. CynoxonctBo. HccienoBaHue MOpPCKHX TITYOHH.



Atmochepa. AtTmochepHoe mgamieHue, OapomeTp. BraxkHOCTBH
BO3/yXa, ONpEACTICHHE OTHOCHUTEIBHOW BIAXKHOCTH. ATMOC(EpHBIC
SIBIICHHS, TPOM U MOJIHUSI. OCBOCHUE aTMOC(EPBI YETOBEKOM.

YEJIOBEK AOITOJIHAET ITPUPOLY (8 u)

MexaHu3MBbl. Mexanudeckas pabora. DHeprusl.
CunteTn4eckue MaTepHalbl.
MexaHu3mbl — MOMOIIHUKK 4enoBeKka. [IpocTbie MeXaHU3MBbI,

pblYar, HaKJOHHAas IJIOCKOCTb, NOJBM)KHBIM U HEMOABUKHBINA OJIOKHU;
UX Ha3HAYCHHUE.

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

Oneprust. Mcrounukn osHepruu. Paznuunble BHIBI TOIUIMBA.
Conneuynas »Heprus, €€ pojb Ul KU3HM Ha 3emue. TeruioBble
ABUTaTCliv, ABUIaTCIIM BHYTPCHHCIO CropaHus; HUX IIPHUMCHCHHUC.
TGHJIOBBIG, ATOMHBIC U TUAPOIJICKTPOCTAHIINH.

Co3naHne MarepuanoB C 3apaHee 3aJaHHBIMM CBOMCTBaMHU:
TBEp/bIE, KapoIpPOYHBbIE, MOPO30CTOUKHE MaTepHalbl,
UCKYCCTBEHHbIE KPUCTAJIIBI.

[Tomumepsl, CBOWCTBA M INPUMEHEHHE HEKOTOPbIX U3 HUX.

BosiokHa: mpupojIHBIE M HUCKYCCTBEHHblE, HUX CBOWCTBA H

IIPUMEHEHHUE.

Kayuyku 1 pe3uHa, UX CBOICTBa U IPUMEHEHHE.

B3ANUMOCBA3b YEJIOBEKA U ITPUPOJBI (1 )

3arpsa3HeHne atMocgepbl U Truapocepbl, X BIUSHHE Ha
3nopoBbe soned. KoHTpone 3a  cocTosHHEeM aTtMmocdepbl U
ruapochepsl.

ParmonanbHOE HCIIONB30BaHKE TOILIHBA. VICIIOB30BaHNE SHEPTHA
peK, BeTpa, MPUIUBOB, Teruia 3emiH, sHeprun Connua. CoBpeMeHHas
Hayka U Ipou3BojcTBO. CpelcTBa CBsI3U. 3HAHMS, UX POJIb B KU3HU
YyelnoBeKa U 00IIecTBa.

Kak moau mo3HaroT okpykaromuii MUp (Hayka Buepa, CEerojHs,
3aBTpa).

VYnpaBieHue MNpPOU3BOACTBOM: POJIb ABTOMATHKH, SJIEKTPOHHUKH.
Komnsrotepusanms nmpousBojactsa. Po6oTsl. Llexu-aBToMaThl.

CpenctBa cBsizu W mepenada uHpopManuu: Tenerpad, temedoH,
pamuocBs3h  (PagUOCTAHIUS, PATAOBOJHBI, AaHTEHHA, NPUEMHHUK,
I'POMKOT'OBOPHUTEIIB), TEJIEBUICHHUE.

JlaGopaTopHbie padoThI U ONBITHI

HaOmronenune 38e3aqH0oro HeOa. HadOmronenue



JIyHBI B TEIECKOIL.
Onpenenenne azumyta ColHIA ¢ TOMOUIBIO KoMmaca. M3rotosnenue
acTpPOJIIONU M ONIPEICIICHHE C €€ IIOMOIIBIO BhI-
COTBI 3BE3/I.
N3mepenune armocdepHOro naBieHuss 0apoMeTpOM.

Nsrorosnenue rurpomerpa. M3yuenue

JICUCTBUS pblyara.

N3yuenue neicTBUs NPOCTHIX 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 naeiictBus tenerpaduoro ammapata. [logroroska

K r0/I0BOM KOHTpoJIbHOM padoTe (14) ['omoBast KoHTpoIBHAS
pabora (1 4)
PeszepBHoe Bpemst (1 )

MATEPUAJIbBHO-TEXHUYECKOE OBECIIEHEHHE
OBPA3OBATEJIbHOI'O ITPOLIECCA

o [Iporpamma kypca «BBeneHHE B €CTECTBEHHO-HAy4YHBIE
npenmetsl. EcrecTBo3HaHue» i 5—6 Ki1accos.

o I'ypesuu A. E., Hcaes /]. A., [loumax JI. C. BBenenue B ecte-
CTBEHHO-Hay4HbIe TNpenmeThl. EcrecTBo3Hanue. ®Pusuka. Xu- Musl.
5—o6 KJacchl. YUeOHUK.

o I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Illonmax JI. C.
BBenenuve B ecTecTBEHHO-HayuyHble mpenMeTsl. EcTecTBo3HaHUE.
®usnka. Xumus. 5 knacc. Pabouas TeTpass.

o I'ypesuu A. E., Kpacnoe M. B., Homos JI. A., Ilonmax JI. C.
BBenenne B ecTecTBEHHO-HayuyHble IpeaMeTel. EcTecTBO3HaHME.
O®uszuka. Xumus. 6 knacc. Pabouas Terpap.

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

CHOucoK HarIgqHBIX II0COONI

1. Jlammia HaKaJIUBaHUS.

2. Terion30ns1IMOHHBIE MaTEPUATIBI.

3. 3armeHus.

4. I'ma3 kak onTHYECKas CUCTEMA.

5. 3emiis — mnanetra COTHEYHON CUCTEMEL.



6. ConHeuHas cucrema.

7. Ctpoenue arMocdepbl 3eMITH.

8. bapomerp-anepou.

9. JIBurarens BHYTPEHHETO CrOpaHusl.



[NOYPOUHO-TEMATHUYECKOE ITNTAHUPOBAHUNE

5 knacc (34 4, 1 4 B Henem0)

XapakTepucTuKa BUIOB

np.Tena u BemecTBa. MHOTOOOpa3ue SIBICHUI
PUPOJIBIL. duznyeckue SIBJICHUSL:
MEXaHUYECKUE, TEIJIOBbIE, AIEKTPOMAarHUTHBIE,
CBETOBBIE.

Beinonnenue ynpaxseHui. JleMOHCTpanuu
pa3INYHbIX (PU3NYECKUX SIBJICHUM

No | Tema ypoka Conepxanue ypoka JIESTENBHOCTH YUAIIHXCS

yp

OK

a
Beenenue (2 1)

1 Benenue. [Ipuponaa xuBas u Hexusad. [lonsarue o N3yueHnue sBIEHUNA NPUPOJIBI,
Tena u SABJIEHUAX NPUPOABL. UenoBek — 4acTh UCTIONB3YSl PUCYHKH YUeOHHUKA U
BeIIeCTBA. MPUPOJIBI, 3aBUCUT OT Hee, Tpeodpasyer ee. JOTIOJTHUTENBHBIN
Yto Heobxonumocts nzydenus npupozasl. dusmuka u MJUTFOCTPATUBHBIN MaTepHall
U3yJaeT XUMUS — HAYKH O IPUPOLE. Omnpenenenne pu3nuecKux
(1)143141(3_ I[eMOHCTpaIII/II/I. Cnaﬁz[m: JIECHOU HGI7133)K, BHU/I SBJICHUU 10 penpoayKLIUSIM.
Yo Ha PpEKy, 3BE3[JHOEC He0O, KUIMIIE JPEBHETO Brigenenne Ha3BaHWiT BEMISCTB,
Hn3y4dacT YCJIOBCKA, COBPCEMCHHAasA YyJiMla, pa3JIMYHbIC (i)I/ISI/I‘-IeCKI/IX TeIl U (1)H31/I‘—I€CKI/IX
XUAMHUS BHUJIbI TPAHCIOPTA, HCCIENOBaHUE KOCMOCa U SBJIEHUH U3 TPEITI0KEHHOTO

YUUTENIEM TEKCTa.

Pabora ¢ Tabnuuamu u3 padboueit
TETpau.

OmnpeneneHne XUMHYECKUX SIBIICHHH
Ha OCHOBE JIEMOHCTpaLuH.




XUMHUYECKUE SIBICHHUS IPEBpALCHUS BEIIECTB.
[TpuponHble, UCKYCCTBEHHBIE W CHHTETHYECKHE
BellecTBa. HarpeBanue caxapa B MpoOuUpKeE,
raiieHue coJpl YKCycOM U JIp.

MeTtonasl
uccaeaoBa
HUSA
MIPUPOJIBI.
Jlabopatop
HOE
obopynoBa
HUE.
N3mepenus.
Nsmepuren
bHBIE
puOOpBHI.
[Ipocreiimm
e
HU3MEPEHHUS.

Onucanue sBJIEHUN IPUPOJIBI B TUTEPATYPE U
uckycctse. Hayunsblil moaxo K M3y4eHHUIo
npupoabl. Habnronenue, oneIT, Teopusi.
JlaboparopHoe 000pyaI0BaHKE, IITATHUBBHI.

[TpaBuiia nosp30BaHus U MpaBuia 0€30M1aCHOCTH.
JlabopamopHvie onvimul.

1. Vkpenutp Ha MITATUBE JIAMIKY U KOJBIIO TAKUM
00pa3zoM, YTOOBI IIAPUK, BHITYIICHHBINA U3
JIATIKH, TIPOJIETEB CKBO3b KOJIBLIO, YIIAJI B
KOpPOOOYKY, CTOSIIYIO HA OCHOBaHHUH IITATHBA.
2. OnpenenuTh YUCIIO My3bIPHKOB, KOTOPHIE
BBIMIYT U3 KOJIOBI, €CJIN €€ OTKPBITHIN KOHELl
ONYCTUTH

B BOJIy U HarpeBaTh KOJOY TEIJIOM PYK

Ponb u3MepeHHii B HaAyYHBIX UCCIETOBAHMSIX
U B mpakTtuke. IIpocreiimme nu3MepurenbHbie
npuObOpel ¥ WHCTPYMEHTHI:  JIMHEHWKa,
U3MEpUTENIbHAs  JIGHTAa,  M3MEPUTEIbHBIN
nunuHAp, tuHaMmometp. [llkana mpubopa: mena

JIelIeHus, Tpenea HU3MEpeHud. ANropuTm
HaxXOXJEHUs IEHbl [EIEeHHUs U Ipenena
n3Mepenuil. iameputensHas JIMHEeMKa,

Boinonnenue nabopatopHbIx

OIIBITOB.
PaGora B rpymme

N3o6paskeHue mkaibl J1000ro
npubopa ¢ yka3aHHueM LIEHBbI
JIEJIEHUS U TIpeiea U3MEPEHUN.
HaXO)KI[eHI/IC ICHBI ACJICHUS U
npezena U3MepeHuil mpudopa.
Boinonnenue nabopaTopHbIxX
OIIBITOB.

Pabota B rpynme
N3o00paxkeHne  mkaiael  J11000T0
nmpubopa C  yKa3aHUEM  IE€HBI

JIeNieHUsT W Tpejena  HU3MEpeHHH.
Haxoxnenne TIeHBI JIeIEHUS W
nperena  u3MepeHHi  mpubopa.
Brimonaenune pabopaTopHbIX padoT.
Pabota B rpymre.




CEKYHJIOMED JeMOHCTPAIIMOHHBIH,
BOJIbTMETPICMOHCTPAIIMOHHBIN,  BECHI  CO
HIKAJIOW, ITMHAMOMETP JIEMOHCTPAIMOHHBIH
Jlabopamophvie pabomet: «Onpenenenue
pasmepoB  (Qu3mueckoro Temay, «l3mepenue
obvema  xkuakocTw», «M3mepeHue oOBema
TBEPJIOTO TEIIA

Tena u Bemectna (11 u)

Xapakrepu
CTUKH TEJ U
BEILIECTB.
CocrosiHue
BEILIECTBA.

[TucemenHsblii ompoc mo Teme «BBemeHuey.
XapakTepucTUKU Tell | BemlecTB: (opma,
00BeM, ILIBET, 3aI1ax.

Jlabopamopnas paboma «CpaBHEHHE
XapaKTEPUCTHUK TeID».

Hemoncrpauuu. Tena pa3iuyHble 1 OTMHAKOBBIE
o popme, 00bEMyY U I[BETY.

TBeproe, KUAKOE U Ta3000pa3HOE COCTOSTHHS
BemectBa. Coxpanenue Gopmbl U 00beMa
TBEP/BIMU TEIIaMH, COXpaHEHHE 00beMa U
HECOXpaHeHUe (HOPMBI KUKOCTIIMH,
HecoxpaHeHue (popMbl 1 0ObeMa razamu.
[TpusHaky pu3MUECKUX SIBICHUN: IPU NIEpPEXo0/ie
BEIIIECTBA U3 OJIHOTO COCTOSIHUS B JIPyroe He
MOSIBJISICTCS HOBBIX BEIIECTB, HE MPOUCXOMAT UX
MIPEBPAITCHHSL.

Jlabopamopnas paboma «Habmonenue

CpaBHEeHHUE XapaKTEPUCTUK
(bU3UYECKUX TElL.

Brinonnenue nabopatopHoit
pabotel. HabmoieHue pa3nnyHbIx
COCTOSIHMI BEIIECTBA.

PaGora c Tabnuieit uz padboueit
TeTpaju.

Brinosninenue nabopatopHoit
paboTel. PaboTta ¢ wmimocTpanusamMu
yueOHUKa




Pa3JIMYHBIX COCTOSIHUI BEILIECTBAY.
JemoncTpauuu. PasznuuHble TBepaplie  Tea.
[lepenuBanue NOAKPALIEHHONW KUAKOCTH W3
MEH3YPKH B COCYHBI pa3HOi (opmbl, a 3aTeM —
CHOBa B MEH3YpKYy. IlepeBs3aB HUTBIO PE3NHOBBII
niap, HaloOJHAIOT OJHY €ro 4acTb BO3AYXOM, a
3aTeM pa3BA3BIBAIOT HUTh: BO3YX 3alOJHSET BECH
o0bem. VcmapeHue BOAbI M €€ KOHJEHCAlusl.
[1naBneHue cTeaprHa 1 €ro OTBEpJICBAHUE.

Macca. Macca. IlepBbie npesicTaBieHUs O Macce Kak HalGnronenue 3a u3mMepeHneM Macchl
Wsmepenue | © KOJNMYECTBE BEIIECTBA. Heo6xoaumocTthb Tela  HA  DPA3NMUHBIX  Becax.
MAaccChl. H3MepeHns Macchl. 113 neropuy n3mMepeHnus W3mepenne mMacchl (GU3NUIECKUX TeIl
Macchl. Mepbl ¥ 3TasiOH Macchl. PelyakHbIe BECHI, Ha y4eGHbIX BECAX.
npaBuia paboThl ¢ HUMH.
JdemoncTpanun. Becsl. 3Mepenue Maccel Tena
Ha Becax.
Jlabopamopnas paboma «V13MepeHre Macchl Tena
Ha PhIYAXKHBIX BECax»
Temnepary | Temmneparypa Kak BakHas XapaKT€PUCTHKA TEJ Omnpenenenne HeHbl JEIECHUS
pa. Y BEIIECTB, PA3JINYHBIX SBICHUN IPUPOJIBI. TEPMOMETPA.
ITpoBepka W3mepenue temmneparypsl. TepMmoMeTpsl, W3mepenue temneparypsl
3HAHMIL. npaBuia pabotel ¢ HUMH. OcoOeHHOCTH BOJIBI U BO3/yXa

KOHCTPYKIIUH METUIIMHCKUX TEPMOMETPOB.
[ToaroroBka Kk MUCBbMEHHOMY OIIPOCY.
Jlabopamopnas paboma «3mepenue Temrnepa-
TYPBI BOJIBI U BO3JIYXa.

TEPMOMETPOM.
PaGoTa B rpymre.

PaGora ¢ Tecramu. Pemenue




JdemMoHcTpaumu. Bocnnamenenue T'OJIOBKH
CIIUYKH NP €€ HarpEeBaHUU. Y BEIMUCHHUE 00bheMa
JKUJIKOCTH TIPpU HarpeBaHuu. JleMOHCTpalMOHHBIN
TEPMOMETP.

®poHTanbHAsl MPOBEPKA 3HAHWN YyYalluxcs IO
TeMme «Tema u BemecTBay.

Ka4eCTBCHHBLIX 3a/Ja4. Bremonnenue
OKCIICPUMCHTAJIBHOT'O 3aJaHU .

Crpoenue
BEIIIECTBA:
MOJICKYIbI,
aTOMBI,
HOHBI.
JBr>xeHue
Y4aCTHUII
BEIIIECTBA.

3HaueHue 3HAaHUI O CTPOCHUH BEIIECTBA.
JemumocTs BemectBa. CTpoeHHE BEIIECTBA:
MOJICKYJIBI, aTOMBI, HOHEI. [IpeacraBneHue

0 pasMepax 3THx yactull. CTpoeHHEe MOJIEKYI.
Jlabopamopnass ~ paboma  «HaOmroneHue
JIETMMOCTH BEIIECTBAY.

JlemoncTpaumu. lenmumocts mena. Moaenn
Pa3TUYHBIX MOJICKYJI U ATOMOB.

Juddysus B razax, )KUJIKOCTSIX U TBEPJIBIX
Tenax. JIBIKeHHe YacTUIl M TEMIIepaTypa Tedl.
[Tpumeps! tuddy3un B mpupoje, TEXHUKE,
obITy. Jlabopamopnas paboma «Habnronenue
sBieHUN Tuddy3un.

Jemoncrpanuu. {uddys3us naxydero
BellecTBa (Je30/10paHT, OJEKOJIOH, 3(up).
«Mojiennb OpOYHOBCKOT'O IBUKEHUSA», U3
KOTOPOH MpeBapuTeIbHO BRIHYTA MIaii0a.
Juddy3us pacTBopa METHOTO KyIopoca u
BOJIBI.

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

BrinonHaenue 1abopatopHoi
paboTHI.




Bsanmonei
CTBHE

I[OKa3aTeJ'IBCTBa CYLICCTBOBAHUS IIPUTAKCHUSA
MCKAY YaCTULlaMU BCIICCTBA. CkJieuBanue u

HaOmronenue B3anMoaencTeus
qacTul pa3JII/IqHBIX BCIICCTB.

YaCTHUIL] cBapka. /lokazaTrenbCcTBO CyIIECTBOBAHUSA BbInosHe N e 1a60paTopHOi
BELIECTBA. OTTAJIKUBaHUA MeXy dyactuuami. [loscHenue paGoTHI
Crpoenue CTPOEHUA TBEPABIX TEJ, )KUAKOCTEW, ra30B Ha
TBEPIBIX OCHOBE 3HAHHUU O CTPOEHUH BEILIECTBA.
Ted, Jlabopamopnas paboma «Habmonenue
KUJKOCTEH, | B3aUMOJCHCTBUS YACTHUL] PA3JIMYHBIX BEILIECTB).
rasos C | demoncTpanmu. B3auMoseicTBUE CBUHIIOBBIX
MOJICKYJIAAD nuHIpoB. [Ipununanue cTekiia K MOBEpXHOCTH
HOWM TOYKHM | Bojbl. CBapHBaHUE B IJIAMEHH JIBYX CTEKJITHHBIX
3peHus. TpyOok. CxkaTue U pacTsHKeHHE YIPYTUX Tell.
Mojieny KpUCTaUIMYECKUX PENIETOK.
Crpoenue Ponb nccnenoBanuii ctpoenus aroma B Hayke. J. | M3yueHue cTpoeHus aToma.
aroma. Pesepdopn — coznarens niaaHeTapHOU MOAETH N306paxkenne mozeneit CTpoeHus

ATOMBI WU
HOHBI.

ctpoenus atroMa. CTpoeHue aToma: siApo
(IpOTOHBI U HEHUTPOHBI), FTEKTPOHBI; MACChl ATUX
4acTHIl. 3apsabl IPOTOHOB U AJIEKTPOHOB, UX
B3aMMO/JICUCTBHUE, 3aps sapa.

Yem MOTyT OTIMYAThCS aTOMBI APYT OT Apyra?
CtpoeHue aTOMOB BOJIOPOJIa, TEJIHS, JIUTHS.
OO6pa3oBaHre HOHOB.

JemoncTpaumnu. Monenu siiep aTOMOB.

aTOMOB.

CpaBHeHI/Ie CTPOCHUA AaTOMOB
BOaOpoOaa, reiius, JUTUS.

XUMHUYECKU
e

Ousndeckuit TUKTaHT «CTPOCHHE BEIIECTBA.
Crpoenue atomay. XUMHUUYECKHUE SJIEMEHThI KaKk

BrimonHenue ¢puzndeckoro
JUKTAHTA.




3JICMCHTHL.
Ilepuonnue
cKas
Tabauia
XUMHUYCCKH
X
3JICMEHTOB
. n.
Mennenees
a. IIpocteie
U CIIOXKHEIC
BEIIECTBA.

T'pyHIibl aTOMOB C OAVMHAKOBBIM 3apsAA0M sdpa.
3HaKH XUMHYECKHUX IJIEMEHTOB. HCpI/IOIII/ILIeCKaﬂ
Ta6JII/II_Ia XHUMHUYCCKUX O3JICMCHTOB

. . Menneneesa: rpymisl, IEpUOBI,
psnbl. HoMepa XMMHYECKHUX 3JIEMEHTOB.
PacnipocTpanenue pa3inuuyHbIX XUMHYECKHUX
3JIEMEHTOB B IIPUPOJIE.

JemoncTpanumu. [leprnoauyeckas tadnuma
xumudeckux asementoB J1. Y. Meneneena.
OO0pa3ibl XUMHYECKHX BEIIECTB B CKIISTHKAX, Ha
KOTOPBIX yKa3aHbl XUMHUYECKHE (DOPMYIIbI
BEIIIECTB.

BemectBa, cocrosimpe M3 aTOMOB OJHOI'O
XUMHUYECKOTO  JJIEMEHTa, — TPOCThIe, a
COCTOSIIME U3 aTOMOB HECKOJLKHX 3JIEMECHTOB
— CIIOKHBIE.

DopMyIIbI XUMUYECKHUX BELIECTB.
JemoncTpanuun. O6pasisl Hanboee 4acTo
BCTPEUAIONTNXCS MPOCTHIX U CIIOKHBIX BEIECTB.

PaGora ¢ mepuoanyeckoit
TAOJIUICH XUMHYECKHX JIEMEHTOB.

N3yuenne 00pa3ioB XUMUYECKUX
BEIIIECTB.

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

3anuch GopMyNT XUMHUYECKUX
3JIEMEHTOB.

10

Kucnopon.
Bonopon.

MecTo KuCI0pO/Ia B MEPUOANIECKON TabIuIIE,
ero 3Hak, Homep. Kucnopoa — camslii pacrpoct
paHEHHBIN Ha 3eMJIe XUMUYECKUN FJIEMEHT.
CoenuHeHus KUCIOpO/Ia U MTPOCTOE BEIIECTBO
KHCIJIOPO/I, €r0 CBOMCTBA U 3HAUYECHUE VIS )KU3HU
Ha 3emiie. PoTocuHTEe3. ['OpeHre B KUCIOpOE.

N3ydeHue kuciopoaa u ero
COCTUHECHMI.

Omnpenenenue 3HAYSHUS KUCIOPOAA
JUIS JKU3HU Ha 3eMiie.

Brimonaenue 1abopatopHoit
paboTHI.




Jlabopamopnas paboma «Habmonenue
TOPEHUS.

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

Crnaiipl ¢ 1300paKEHUEM TETIIIOBBIX
JBUTATENEH 1 MaluH, st paboThl KOTOPBIX
HE0OXO0IUM KHUCIIOPOJ, I/1€ OHU UCIIONIb3YIOTCS;
JIPYTUX MPUMEPOB UCIIOJIH30BAHUS KUCIOPO/IA.
MecTto Boopoja B mepuondeckoii Tabnuiie,
ero 3Hak, Homep. Bogopon B npupoge. [Ipoctoe
BELIECTBO BOJOPO/I: €ro MOJIy4YeHHE, CBOICTBA,
pacrnpocTpaHeHHe B IPUPOJE, TPUMEHEHHUE.
3HaueHHEe BOJIOPO/Ia KaK SKOJIOTHYECKH YUCTOTO
tornBa. CoeqMHEHUsI BOAOPOAA.

Hemoncrpaumu. [lonyuenue Bogopona ¢
oMok annapara Kumma.

N3yuenue Bogopona u ero
COCTUHEHUN.

Habmtonenue onpita Mo U3y4eHuIo
BOZOPO/IA.

11

Bopa.
PactBOps! 1
B3BECH.

Bona: ctpoenue Monexyabl Boasl. CBOMCTBA
BO/Ibl, €€ PACIIPOCTPAHEHUE B IPUPOJIE, 3HAUCHUE
JUISL dKU3HU YEJIOBEKA, )KUBOTHBIX U PACTEHUM.
Hcnonp3oBanue BOALI B HAPOIHOM XO3SIMCTBE.
Bona kak pactBopurens. @unbrpoBanue. Oxpa-
Ha BOJIHBIX PECYPCOB.

Jlabopamopnas paboma «Pa3nenenue
PAacTBOPUMBIX U HEPACTBOPHMBIX BEIICCTB
(GHIBTpOBAaHHEM.

Brinonnenue abopatopHoit
paboTHI.

PacTBOpeHne pa3inyHbIX BENIECTB
B BOJIE M (PUIIbTPOBAHUE PACTBOPOB.

HaGmronenue 3a mpuroToBiIeHUEM
HMCTUHHOTO PacTBOpa U B3BECH




PacTtBopel B mpupoge, TEXHUKE, OBITY.
PactBopurens u pacTBOpsieMO€ BEIIECTBO.
HctuHHble pacTBOpbl W B3BecH. MaccoBas
J10J1s1 BEIIECTBA B pacTBOPE.

demoncTpaumu. [IpuroroBieHre HICTUHHOTO
pacTBopa U B3BECH

12 | IITOTHOCTE. | [InoTHOCTH KAK XapaKTEPHCTHKA Bemectsa. | PaboTa ¢ TaGIMIeH IIOTHOCTEH.
Pemenne 3amaud Ha  BBIUMCICHHE IUIOTHOCTH IO Pernienne 3agau Ha BEIUHCIICHHUE
3az1ad. U3BECTHBIM Macce U 00beMy. IJIOTHOCTH IO U3BECTHBIM Macce U

JdemoncTpanun. B3semmBanue ten 00beMy
o _miV
OJIMHAKOBOTO 00beMa, HO pa3HOM MacChl U 1o popmyie p =
OJIMHAKOBOM MacChl, HO pa3HOT0 00beEMa. m
Pemenue 3a1a4 Ha CBSA3b MEXAY Maccou, [IpeoGpasosanue Gpopmyisl p_=__
00BEMOM U TIOTHOCTHIO
BM=pVu V:_.rt]p

13 | KonrpoisH Konmponvnas paboma «I1OTHOCTH BEIIECTBAY BrinosiHeHNE SKCIEPUMEHTAIIBHOTO
as pabota 3a/1aHMUsL.

Pemenue kauecTBEHHBIX 3a7a4
Bzaumopeiictaue ten (10 )

14 K E(5%0% HN3Menenne CKOPOCTH U (I)OpMBI TCJ1a IIpU I/IqueHHe 3aBUCUMOCTHU
IIPpUBOAUT JICICTBUHY HA HETO APpyrux Teil. Cuna xak pe3yabTara JNIEUCTBUS CHIIEI OT €€
NENCTBHE XapaKkTepUCTUKA B3auMoeicTBus. Cuiibl 3HAYEHHsI, HAITPABJICHHUS, TOYKH




OJIHOTO
Tena Ha
npyroe?
Cubl.
[eiicTBue
poxaaeT
MPOTUBO/IE
WCTBHE.

Pa3IMYHOMN NPUPOIBL: CHJIA TSHKECTH, CHIIA
YIIPYTOCTH, 3JIEKTPUYECKast U MAarHUTHAs CUJIBI,
CHUJIa TPEHHUsI, CUJIA JaBJICHUs. 3aBUCUMOCTh
pe3ynbTaTa IeUCTBUS CUJIBI OT €€ 3HAaYCHUS,
HaIPABJICHUS, TOYKHU IIPUTIOKEHUS.
JeMoHcTpanuu. Tenexka, Ha KOTOPOU yKpel-
JIeHA CKaTasi IPYXKUHA, HE IIPUXOAUT B
JBUKCHHE, €CJIM €1 HE OT Yero OTTOJIKHYThCS.
JIBrKyIIasics Teyexka, CTOJIKHYBIIUCH C
TEJIEKKON TaKOM K€ Macchl, IPUBOJUT €€ B
JIBUJKCHHE,

a caMa IIpU 3TOM OCTaHaBJIMBACTCA.
[ImacTUIMHOBBIN IAPUK, yIIaB HA IOBEPXHOCTh
cToja, u3MeHsiet csoro popmy. Korma k
IIPY>KUHE MTOABELINBAIOT IPY3, OHA
pactsaruBaerca. JleMOHCTpauy CUIl pa3InyHOU
MIPUPOJBI.

3aBUCUMOCTh pe3yJbTaTa JIEHCTBUS CUIIBI OT €€
3HAYEHHsI, HAIPABIICHUS, TOYKU TIPHIIOKEHUS.
PaccMmoTpeHue onbITOB U SIBIEHUN
B3aUMOJICVCTBUS TEN C YKA3aHUEM CHJI
JIECTBUS U IPOTUBOACUCTBUSA. PeakTuBHOE
nBwxeHue. /leMoHcTpanuu. B3aumonencreue
JIBYX Telle- )KEK paBHOM Macchl, pa3HbIX Macc (¢
HOMOILBIO TPUOOPA Ha BO3AYUIHOHN MOAYIIKE —

npwioxeHus. Habmonenue
OITBITOB C MCIIOJIb30BAaHHUEM
TENEKKH, TJIACTHIMHOBOIO
IapyuKa, IPyKUHbI C TPY30M.

HaOmronenne B3auMoaeiicTBUS TEI.
I'padmueckoe n300pakeHUE CUIL.




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

C IIOMOIIBIO IETCKUX UTPYLIEK.

15 | Beemupnoe | BceMHpHOE TATOTEHHUE, €MO MIPOSIBICHUS: Habmronenue 3a nageHueM
TSTOTECHHUE. naJieHue TeJ Ha 3eMITIO, IBU)KCHUE TIIAHET U pasIM4HBIX Tell. M300pakenue
I[e(bopMaHH CHYTHI/IKOB, HpI/IJII/IBLI 1 OTJIUBHEI. CI/IJIa TAXKECTU, CUWJIBI TSkecTU. BBIUMCIIEeHHE CUJIBL
q. €€ 3aBHCUMOCTB OT MAcCCHI T€JIa. OTKpI)ITI/IC TSKECTH TeJia o (bopMy_]-[e Fr=98

3aKOHa BceMUpHOTO TsArorenus M. HeroTroHOM. H/xrem
Ennnuna uzmepenus cunsl — 1 vptoToH (H). Ha6oneHue pAZIIHYHEIX
Hemoncrpanuu. [lageHre pa3nmuyHbIX TEN. BHI0B AeopMamy.
BruinBaHue BOJIbI M3 HAMOJHEHHOTO CTaKaHa.

[IpuBeneHue npuMepoB pa3IuuHbIX
Paznuunbie BUbI 1eopMaliun: pacTsKeHue, BIIOB 7ehOPMAIIHH B IPHPOJIE,
ckatue, U3rud, cABUT U KpydeHue. [IposBnenue GBITY, yueTa H HCTIONB30BAHNS
negopmaluu B IpupoJie, ObITY, yUeT U HebOpPMAIHH B TEXHUKE
HCTIOJIb30BAHUE B TEXHUKE.
Jemouncrpanuu. [Ipubop 11t 1eMoHCTpaun
pa3IMYHBIX BUJOB JehopMaIuu.

16 | Cuna BosHuKHOBEHHE CUITBI YIIPYTOCTH Tipu Aedopma- | HaOmrogeHrne BOZHUKHOBEHUS CHITBI
ynpyroctu. | uuu ten. HampaBneHue cuibl ynpyrocrtu. 3a- YIIPYTOCTH MPH eHOopMaLIUH.
VcioBue BHCHMOCTb CHJIBI YIIPYTOCTH OT AehOpMaIiu. HccnenoBanue 3aBUCUMOCTH CHJITBI
paBHoBecus | OOBSCHEHHE BOSHUKHOBEHHUS CHIIBI YIPYTOCTH € YIIPYTOCTH OT J1ehopMaIinu.

TellL TOYKH 3PEHUS MOJIEKYJSPHOIO CTPOECHUS BELIE- PaGoTa B rpyme.

CTBa. HpOHBHCHI/Ie CHJIbl YIIPYTOCTH B IIPUPOJC,
B 6I:ITy, YUCT U UCITOJIB30BAHUC €€ B TCXHUKEC.

Onpenenenue ycaoBHil, Ipu




Jlabopamopnas paboma «Habmonenue
BO3HUKHOBEHUS CHJIBI YIIPYTOCTH TPH
nedopmaruny. JleMoHCTpauu.
Bo3HUKHOBEHHUE CHUJIBI YIIPYTOCTH B TIPYKUHE, K
KOTOPOH MO/IBEUICH MIapHK. JleMoHCTparst
CHUIBI YIIPYTOCTH, BO3HUKAIONICH B Pa3THYHBIX
Urpynikax. Beictpen u3 npyxMHHOTO
MUCTOJIETA.

VYcnoBust, Ipu KOTOPBIX TEJIa HAXOASATCS B TIOKOE
WM IBUXKYTCS PABHOMEPHO U MPSIMOJIMHEHHO.
JMemoncTpamuu. Crnaiasl ¢ H1300pakeHUEM T10-
JIeTa MapaltoTHCTa, TBUKEHUE TET B
HEBECOMOCTH H T. II.

KOTOPBIX TEJIO HAXOIUTCS B TTIOKOE
wiM BrkeTcs. M3o0pakeHue cui,
JICUCTBYIOLMX HA TEJIO,
Haxo/s111eecss B paBHOBECUU

17

N3mepenune
CUJIBL.
Tpenue.

[ToBTOpEeHMe MaTepurana: mkaaa npudopa,
ompezieNieHue IIeHbI AeTIeHUs, mpeaena
U3MEPEHUM.

YerpoiictBo nuHamometpa. Cuiia TpeHus: ee
MPOSIBIICHUE B TIPUPOJIE, B OBITY, YCIIOBHUS €€
BO3HUKHOBEHUS; TPUYNHBI BOSHUKHOBEHHUS
TpeHus. TpeHHE CKONBKEHUS U TPEHUE KaUCHHUS.
Jlabopamopuas paboma «VI3mMepeHue CUITBI
TPEHHUSI».

JemoncTpauuu. J[MHaMOMETPBI pa3IudHOTO
tumna. 3mMepeHne CHiibl TpeHUs PH ABUKEHUN
Opycka 1o cToy.

N3yuenne ycTporictsa
nuHamoMetpa. Mi3mepenue cuiel.
W3ydyeHne npuunH BOZHUKHOBEHUS
CHJIBI TPEHUS.

CpaBHeHUE TPEHUS CKOIBXKECHHS U
Tpenust kadeHus.HaOmionenue 3a
ITOKA3aHUAIMHU )II/IHaMOMeTpa HpI/I
W3MEHEHUU KOJIMYeCTBa IPy30B Ha
Opycke TpubomMeTpa.

BricTymiienue ¢ Jokaagom.
[IpocnymuBanue cooOeHnH
OIHOKJIACCHHUKOB
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DJieKTpuye
CKUC CHIIBL.
MarauTtHoe
B3aHMOJICIC
TBUE

OO0BsicHEHHE INEKTPUUECKOTO B3aUMOICUCTBUS
Ha OCHOBE 3JIEKTPOHHOM T€OpUU. DIEKTPU3ALMS
ten TpeHueM. [lepenada anexTpuueckoro 3apsaa
CONIPUKOCHOBEHUEM. B3aumMoperncraue
OJIHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEl.
[TpuHIMI AEHCTBUS AIEKTPOCKOMA.
Jlabopamopnas paboma «Habmonenue
B3aMMOJICHCTBHS HAZJIEKTPU30BAHHBIX TEI.
JleMoHcTpanum. DJIEKTpU3alus CTEPKHEN U3
700HHUTA U CTEKJIa, OOHApy>KEeHHUE 3apsiia Ha HUX
C TIOMOIIIbIO OYMa)KHBIX «CYJITaHOBY.
Onekrpockor. [lepenaua 3apsaa ¢ onHoro
ANIEKTPOCKOIA Ha IPYTOi.

[TocTOsITHHBIE MATHUTBI, IPUTSIKEHUE UMU
JKeJe3HbIX (cTanbHbIX) Ten. [ToaocoBkle,
nyrooOpa3Hble, KepaMUYECKUE MarHUTHI.
[Tontoca marauTa, yCujae€HUe MarHUTHBIX CBOMCTB
K MoJtocaM. MarHuTHas CTpelka. 3eMis Kak
maraut. Kommac. [IppmeHenne nocTosTHHbIX
MarHuToB. Jlabopamopras paboma
«Habmro1eHre MarHUTHOrO B3aUMOAEHCTBHUS Y.

JeMoHcTpanuu. Pa3inynbie MAarHUTHI, UX
JieiicTBUE Ha KeJe3Hble (CTalIbHBIE) Tea.
Junamuk, tenedonHast TpyOka, MarHuTHas
3allenKa.

HaOmronenne B3auMoaeiicTBUs Ha-
3JIEKTPU30BAHHBIX TEJL.
OOBsicHeHHEe TTPUHITUTIA ACHCTBUSA
3JIEKTPOCKOTIA.

Brinonnenue 1abopatopHoit
paboTHI.

Habmronenre MarauTHOTO
B3aUMOEUCTBYS.

BrimonHenue nabopatopHoi
pabotsl. Pabota B rpymme.
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JlaBnenne

Cwiia naBneHus u gaBieHue. Enununa naBneHus
— 1 mackauib (I1a). CiocoObl yBenMueHus 1
YMEHBIIEHUS JaBicHus. JleMOHCTpanuu.
Pa3pesanue kycka riacTuinMHa TOHKOU
MIPOBOJIOKOM TIPH IEUCTBUM HEOOIBIION CHJIIBI.
JlaBneHue Ha IECOK IPH pa3IMYHOM IUIOLAAN
ONOpHI.

[IpuBenenue npumepoB crnocoOoB
YBEJIIMUYCHUS U YMEHBIIICHUS
JTaBJICHHUS.

20 | Mapnenue B | IlpencraBieHue DOKIAI0B 0 TeMe «JlaBieHue BhICTyIUIEHUE C TOKJIAJAMH,
KHUIIKOCTSX | Tell Ha onopy». 3akoH [lackans. Yuer n IIPE/ICTABIICHUE CXEM,
u ra3ax. | HCIOJIb30BaHHE TIEpEIayr JaBICHUS WITIOCTpALUH, Ipe3eHTalui.
JlaBneHue JKHJIKOCTSIMH M Ta3aMH 110 BCCM HANPABICHHSM B | [[3yyeHue HCIIONB30BAHMS
Ha riyOuHe | TEXHHKE. nepeayn JaBJICHUS KUAKOCTIAMH U
KUAKOCTH. | JlemoncTpauuu. lllap Iackans. Hanysanue ka- | rasamuB Texauke. Habmronenue 3a
MEpBI OT Ms14a, JIEXKAIICH Ha CTOJIE U HAKPBITOU HU3MCPCHUCM JIaBJICHUS Ha PA3HBIX
TIITOCKO# JIONIEUKOH C TPY30M: TPY3 IOJAHUMAaeTcs | IVIyOMHAX, 10 PasHbIM
Ha JIOIIICYKeE. HalTpaBJICHUAM.
Hanuuue naBneHus BHYTPH KUAKOCTH, €T0 BiIBIDKEHHE THIIOTES.
BO3pacTaHue C r1yOnHON. PaBeHCTBO aBieHui PopMyIMpoBaHHE BHIBOJA
BHYTPH KHUJIKOCTH Ha OJHOMH ri1yOMHE 10 BceM
HaIpaBJICHUSM.
Jemoncrpanuu. M3mepenne naBieHus Ha
pa3HbIX IITyOnMHaX
21 | CooOmaront | 3akon coobmaromumxcs cocynos. [Ipumepsl HabmroieHre 3a yCTaHOBJIEHHEM
uecs coobmatomuxcs cocynos. [Ipumenenmne

YPOBHSI )KHJIKOCTH B




COCY/IBI. COOOIIAIOIIUXCS COCYIOB: III03, BOJAOIPOBO/I, COOOIAOIIUXCS COCYIaX.
¢donTan. leMmoHcTpanMu. YPOBEHb BOJIBI B OO0nbsicHeHHE 3aKOHA
coobmiaromuxcs cocynax. Mozaens BOJOIPOBOAA, | COOOIIAIOIINXCS COCY/IOB.
Mozernb poHTaHa. IpuBeneHre IPUMEPOB

COOOIIAOIIUXCS COCYIOB.

22 | Boitankusa BriTankuBaroias cuia, €€ U3MEPEHUE HA OIBITE. H3MepeHne BbITATKUBAOLIEN
omas cuna. | Jlabopamopuas paboma «3mepenne cuibl. BeIIBHKEHNE TMIIOTES.
H3yyenue BBITAIKUBAIOIICH CHIb». OOBICHEHHE TPUYNH dopMyIHPOBAHKE BBIBOJIA.
apXUMEI0B | BO3HUMKHOBEHUS BHITAJIKHUBAIOIIECH CUIIBL. BrinonHeHue 1abopatopHoit

i abO0TBHI.

OH CUJIBL. JlemoncTpanun. YMeHbIICHHE Beca TeJa, p
MOrPYKEHHOTO B BOy. JleficTBre Pemenne kauecTBEHHBIX 3a7a4 Ha
BBITAJIKUBAIOLIEH CHJIBI HA PA3JIMYHbIC TENIA, c. 71 yucOHuka
MOTPYKEHHBIE B BOAY. JlabopamopHas paboma
«BBISICHEHUE yCIIOBUS TUIABAHUS TEI.

[TonroroBka K KOHTPOJIBHOU paboTe.
23 | Kowutponbh | Konmponvhas paboma «JlaBieHue )KUAKOCTH Ha | PelleHne KadeCTBEHHBIX,
as pabota. | riyomHe. [leiicTBHE )KUIKOCTH HA IOTPYKEHHOE KOJIMYECTBEHHBIX 3a7ad,
B HEE TEIOY. BBITIOJTHEHHE SKCTIEPUMEHTAILHOTO
3aJIaHusl.
duznueckne U XuMudeckue siBjaeHus (7 1)
Mexanndeckue sBieHus (3 1)
24 | Mexanmae | Mexanndeckoe aBrkenue. TpaeKTOpPHSL. HaGuroienne 3a BMKeHIEM
CKOe Paznuunbie BunbI apmxenus. [lpumepol Pa3Jn4HBIX TE]L.
IBIKEHUE. | Pa3IMYHBIX BUJIOB JBMKEHHS B IPUPOJIE U AHAIH3 JIBIKCHUS, OTIPETICNICHUE




CxopocTh

TCXHHUKCE. HYTI) " BpEMs IBUKCHUA, U3MCPCHUEC

€ro Buaa.

JBWKCHUS. | TYTH U BpeMeHH. /leMoHcTpauum. TTOMCK IPUMEPOB PasIHdHbIX
JleMOHCTpanuy pa3iuvHbIX BUJOB JIBUKEHHUS. BHJIOB JIBIOKEHHS. B IPUPOJIE 1
JIBI>KEeHHUE Pa3InYHbIX UTPYIIEK. TEXHHKE.
CKOpOCTh paBHOMEPHOTO ABMKEHUS. EAnHUIIbI BbIUKCIEHHE CKOPOCTH JABHKEHHS
U3MEPEHUS CKOPOCTHU (M/C, KM/4 U T. [1.). VUEHUKA 110 KIIACCY.
YcKopeHHOE 1 3aMeJICHHOE JIBUKEHUE,
HIpUMEPBI YCKOPEHHOTO U 3aME/JIEHHOTO Brrancienne cKkopoctH
BIKEHUS, CaMOJIBIDKYILICHCS TEIEKKU
Jlabopamopnas paboma «Beraucinenue
CKOPOCTH JIBWKEHUS OpycKay

25 | Pemenn Pemienue 3a1au Ha pacyeT CKOPOCTH, IyTH U Pemenne 3a1a4 Ha BBIYMCIICHUE

€ 3a1a4 BpPEMECHHU JIBYDKEHUS, perieHue MTyTH, CKOPOCTH, BPEMEHHU
JKCHEpUMEHTANIbHbIX  3agady  Tuma: 1. JIBYDKEHUS
PaccuuTath Bpems,
3a KOTOpOE JIETKOMO/IBM)KHAS TeNIEXKa MTPOeIEeT
JUINHY cTona. 2. Paccuntars myTh, KOTOPBIH
npoiinet Tenexka 3a 20 ¢. (CKopoCTh TENEeKKH
olpeieNieHa Ha MPebIAYIIEM YPOKe.)

26 3ByK. 3BYK KaK HCTOYHUK HH(POPMAIUH YeToBeKa 00 HaburoneHne HCTOUHMKOB 3BYKa.
Pacnpoc OKpy»KaroieMm mupe. cTouHuky 3ByKa. Boinonnenue nabopatopHoit
TpaHEeHH Konebanus — HE0OX0aMMOE yCTIOBHE pabotsl. Pabora B rpymmax.

€ 3ByKa BOSHHKHOBCHU: 3BYKa. Habutoienue omneIToB,

Jlabopamopnas paboma «Habnonenue
HUCTOYHUKOB 3BYKay.

JemoncTpanuu. Pa3HooOpa3Hbie HCTOYHUKH

MOATBCPIKAAOIHNX PA3JININC
CKOpPOCTH 3BYKa B Pa3HbIX CpEaax.

Pabota ¢ mimoctpanusMu




3BYKa U KOJCOIIONIMECS JeTalld, TTOPOKIAIOIIHE
3ByK. M3BIIeUeHNE 3ByKa C ITOMOIIBIO
IEHTPOOEIKHOIM MaIIMHBL: cupeHa 3eeOeka,
3yOuateie Kosieca. CKOpOCTh 3ByKa B Pa3IUIHBIX
cpenax. SIBlieHHe OTpaXkeHHUs 3ByKa. DXO.
Hcnonb30BaHue SABICHUS OTPAKEHUS 3BYKa B
TexHuke. ['oJoc u cityx, TopTaHs U yxo.
JleMoHCcTpaIIUK. OtcyTcTBUE 3ByKa
paboTaroniero 3BOHKA, MOMEIICHHOTO TIOJ
KOJIOKOJI, M3-110J1 KOTOPOr0 OTKa4aH BO3JIYyX

ydeOHHKa

TennoBsle siBeHus (4 4)

27

TemmoBo
e
pacuup
eHHe.
Yyer wu
HCIIOJb3
OBaHUe
TEIUIOBO
ro
pacuup
eHUs

Camocmosmenvras paboma «MexaHUUECKOE
JIBUKECHHE.

TennoBoe pacuupenue ten. Jlabopamopuas
paboma «Habmonenne u3aMmeHeHust oobema
YKUJKOCTEH U Ta30B ITPU HATPEBAHUH U
OXJIKIEHUM (OMMCAHUE IAHO B METOJAUYECKOM
nocoOum).

JAeMoHcTpanuu. Pacupenue el npu
HarpeBaHuu ¢ oMotk mpudopa «Illap c
KOJIBIIOM» U JIp.

Jlabopamopnas paboma «Habmonenue
W3MEHEHUs JUIMHBI TeJa MPU HaArPeBaHUH U
OXJIKICHUI.

Pernienne kaueCTBEHHBIX U
KOJINYECTBEHHBIX 33/1a4.
Brinonnenue abopatopHoit
pabotel. HabmroneHue TenioBoro
pacuIpeHust pa3InIHbIX TEIl.

Brimonnenue nabopaTopHoit
pabotsl. [IpocnymmBanue
COOOIIEHUH.

Brictymienust ¢ cooOuieHusamu,
MIPECTaBIICHUE PUCYHKOB, CXEM,
MIPE3EHTALNMN.




COO6H_ICHI/IH ydamunxcsa 00 MCHOJIb30BaHUU
TCIIJIOBOI'0 paClIMPCHUsS B TCXHUKC.

28 | IlnaBne [Tpoueccrl maBieHus: U OTBEPACBAHUS, UX HaGmronenue 3a TasgsHueM JbAa.
HUE " 00BSICHEHUE C TOUKH 3PEHUS CTPOCHUS Brimonnenue nabopaTopHbIX
oTBep/IE Beulectsa. Jlabopamopuas paboma «OTiINBKa pabot. PaboTa B rpymme.
BaHHe UTPYIICYHOTO COJIAATHKA.

Jlabopamopnas paboma «HarpeBanue
CTEKJITHHOM TPYOKM».

Jlabopamopnas paboma «Habonenue 3a
UTABJICHUEM CHETay.

JemoHcTpanuu. TasHue nb1a B BoJe
(oTMeudaeTcsi HOCTOSTHHAS TeMIIepaTypa CMecH)

29 | Ucnape [Ipouecc wucmapeHUss M KOHAEHCALIMH, HX Ha6umronenue 3a nponeccamu
HUE U OOBSICHEHHE ¢ TOYKM 3pEHHs] CTPOEHHUs VICIIApPEHNUS U KOHJICHCALUH.
KOHJICHC BenlectBa. lcmapenwe W KOHAEHcauus B Briasmxenne TUIIOTE3 00BICHEHUS
anusl. opupoac. JTUX SIBJICHUHN C TOYKU 3PEHUS
Usyuen I[eMOHCTVpamm. KonpaeHcanus kanenb BOJbl HA | CTPOEHUS BEIIECTBA.

He XOJIO/IHOH MOBEPXHOCTH METAILIA, NOMEWEHHOTO | Oppenenenne hakTOPoB, OT
nporecc Hall KHILAMCH BOIOU. KOTOPBIX 3aBHCHUT CKOPOCTh

a 3aBUCHUMOCTb CKOPOCTH UCIIAPEHMSI JKUIKOCTH HCIIApPEHHUS KUAKOCTH.
HCIapeH OT poJa XUIAKOCTH, TCMIICPATYPBhI, II0IIaAA PaccMmoTpenne kauecTBEHHBIX
st CBOOOTHON TOBEPXHOCTH. 3a/1a4 U BOIIPOCOB.

KIITKOC Jlabopamopnas paboma «OT 4ero 3aBUCHUT CKO- BrImonHeHne Ta60paTopHEIX
Teii POCTh UCHapeHus KUAKOCTU ?» OxIlaxaeHne pa6or. PaGora B rpynme

JKHUJIKOCTEH TTPU UCTIAPEHUMU.




Jlabopamopnas paboma «Habmonenue
OXJIQKICHUS )KUJKOCTH MIPU HCTIAPCHUI.
JemoncTpaumnu. Pazimnunbsie ckopocTu
ucnapeHus Bojbl, 3dupa, cnupra. OxnaxaeHue
KUJKOCTU IIPU UCHIAPEHUU

30 | Terone Tporiecc Temonepeaun, MPUMephl IPOsIBICH s | DBbIIOIHCHHUE Ia00PaTOPHOI

penayda TETUJIONIEPEIauy B IPUPOJIE, YUETA U paborbl. PaboTa B rpymie.
WCIIOJIb30BaHUS B TEXHUKE (0€3 yKa3aHUs BUJIOB HaGronenune pasHbix BUIOB
TEIIOTNepeIayun ). Teronepenadn
Jlabopamopnas paboma «Habmonenue
TEIJIONPOBOIHOCTH BOJIBI U BO3/IyXay.
JdemMoHCcTpaumu. TennonpoBOAHOCTH
pa3IUYHBIX METaJLJIOB. HarpeBanue
TEPMOCKONIA H3JIIY4YEHHEM OT JamIibl, OT
ropsuero Ttena. IlepememuBanue — CllOeB
KUJKOCTU IIPU €€ HarpeBaHUH (KOHBEKIIMSI)

31 HOBTOpe HOBTOpeHHe. HOHFOTOBK& K FOI[OBOﬁ Pemenne kauecTBEHHBIX U
HHUcE. KOHTpOJ’IBHOﬁ pa6OTe KOJIMYCCTBCHHBIX 3a1a4
IToaroro
BKa K
roJIOBOI
KOHTpPOJI
bHOM

pabote




32

T'onoBas
KOHTPOJI
bHas
pabora

T'ooosas konmponvHas paboma

Pemenne kadecTBEHHBIX 3aJa4.
Brimonnenue OKCIICPUMCHTAJIBHOT'O
3aJJaHus.

33-
34

Pe3epBH
oe

BpeMsl

6 xmacc (34 4, 1 4 B HEACIIO)

JemoncTpauuu. Bo3HrKHOBEHUE
AJIEKTPUIECKOTO TOKA B TPOBOIHUKE,
3aMBIKAIOIEM J[Ba IIapa, 3apsKEHHbBIX

Ne | Tema ypoka XapakTepuCcTHUKa BHIOB
yp P Conepranne ypoxa HCETCHBEOCTI/I y‘{aH_III[/IXCSI
OKa
duznyeckue u Xumuueckue spneHus (16 u)
OneKTpOMarHuTHbIE sIBIeHUs (4 4)
1 | DyexTputeck | 3pexrprueckuii TOK Kak HAIPABIEHHOE Habmonenne omnbiros,
1Y TOK. JIBIYKEHHE 3apsUKEHHBIX yacTHil. Hanpsbkenue ITOATBEPKIAIOMMUX yCIOBUSA
Hanpsoxenue. KaK yCJIOBHE BO3HUKHOBEHHS YIEKTPHYECKOTO BO3HUKHOBEHHUSI SJIEKTPUIECKOTO
Cua ToKa. ToKa. ICTOYHHUKH TTOCTOSHHOTO U TOKa.
Hcrounvkn HIEPEMEHHOTO TOKA. Brruncienue neHsl ASICHU
TOKa LIKaJIbl aMIIepMeTpa 1

BOJIbTMETpA.
Bxitouenue amnepmerpa u
BOJIbTMETPA B DJIEKTPUUECKYIO




Pa3HOMMEHHO (I1apbl YKPETJICHbI Ha
3JIEKTPOMETPAX, MPOBOJHUK COCTOUT U3 JIBYX
qyacTeil, MeX/ly KOTOPhIMHU YKpEIlJIeHa HEOHOBAs
JaMIIO4Ka). B mepBoMOIIbITE MIaphl 3apsKaroT
OT Y00HUTOBOM U CTEKJISHHOM IaJIOYEK.
[IpoBojs ONIBIT BTOPOil pa3, IPUCOCTUHSIIOT
mapbl K pa3HOMMEHHBIM TOJIF0Cam
3J1EKTPOPOPHON MAITUHBI.
JleMOHCTpalusi MOTOKa BOJbI, BOSHUKAIOIIETO B
TpyOe MEXIy JABYMS COCyIaMH, YCTaHOBJICH-
HBIMU Ha pa3HbIX BbICOTax. JleMoHcTpanus
pa3IMYHBIX MCTOYHUKOB TOKa: aKKyMYJSATOD,
Oarapeiika, TeHEpaTop IEPEMEHHOTO  TOKa.
OcuuiorpaMmMbel  TIEPEMEHHOTO  HANPSHKEHHS,
CHMMaeMOro C 3aXHUMOB TeHepaTopa, MHKpPO-
¢dboHa, OCBETUTEILHOMN CETH.

Cuna Toka, eAMHNALIA U3MEPEHUSI CUIIBI TOKA —
1 amnep (A). [Ipumepsl pa3nuyHbIX 3HAUEHUIN
cuibl Toka. Hanpsbxkenue, equHuna usmepe-
Hus HanpsbkeHuss — 1 BossT (B). [Ipumepst
Pa3IMYHBIX 3HAYCHUW HAINpsDKEHUs. AMIiep-
METP U BOJIBTMETP.

JleMoHcTpanuu. AMIIEpPMETPBI U BOJIBTMETPbI

LeMb I U3BMEPEHHUsS CUJIbI TOKA U
HaIpsKEHUs

2-3

[IpoBoHUKHM
"
JUDJIEKTPUKH.
DneKTpuyuecK

[IpoBOAHMKY U AUBIIEKTPUKU: ONIPEIEICHUE,
npuMepsl U npuMeHenue. CocTaBHbIE YaCTH
AIIEKTPUUYECKUX IIeTIel U UX 0003HAUYEHUS Ha
CXEME.

Cbopka MIPOCTEUIIINX

AIEKTPUYECKUX LIETICH.
W3mepenre TOKa U HANpPsDKCHUS B
LCTIH.




W€ ILeMHu. JMemoncTpanuu. [Ipuembr cOOpKU IPOCTEUITNX Co6opka nemneu c
IlocnenoBare | 3MEKTPUYECKUX LENEH, N3MEPEHUS TOKA U [10CJIEZI0BATEIbHBIM COEJTUHEHUEM.
JIBHOE U HANPSDKEHUS B TETTH.
napajuiensHoe | IlocnenoBaTenbHOE U MapayliesibHOE COSAMHEHMS
COEJIUHEHHE MPOBOJIHUKOB, UX OTJINYMS, UCIIOJIb30BAHUE B
Pa3IMYHBIX HEMsX.
HeiicTBus HarpeBaTensHoe elicTBHE TOKA, €T0 Habmo/1eH1e TEIIoBoro u
SJICKTPUICCKO | mpumeHeHre B OBITOBBIX MPUOOpAX. MarHUTHOTO JACHCTBUS TOKA.
I'0 TOKa Jlabopamopnas paboma «Habnronenne COopka mpocreiiero
TEIIOBOTO JICUCTBUS TOKA. AIIEKTPOMArHuTa.
MaruutHoe JelCTBUE TOKA. Brinonaenue 1abopaTopHbIX
Jlabopamopnas paboma «Habnronenue pabot. PaGora B rpymie
MarHuTHOTO JCHCTBHUS TOKay.
DJIEKTPOMAarHuThl U UX IPUMEHEHHE.
Jdemoncrpanuu. Harpesanue cimpanu
JIEWCTBUEM TOKa. JIeHCTBUE TOKA HA MAaTHUTHYIO
CTpENKY. DIeKTpoMarHuT. Mojens
tenerpadHoro annapara. Tenedon. Xumuueckoe
JICHCTBUE TOKA
CaetoBble sBiIeHUS (5 1)
Cser. IIposepounasn paboma «INEKTPUUECKHUI TOK. HabGmronenune pa3nuaabx
Ucrounmkn CgetoBsie sBieHHS. CBET KaK HCTOYHHUK HMCTOYHHKOB CBETA.
CBeTa. uH(pOpMalIUU YeJI0BeKa 00 OKPYKaoIleM MUpE.

CBeT U TEHb.

HcTouHuKHU CBETA: ropss4re U XOJOJHBIC.
I[eMOHCTpaIII/II/I. I/I3J'Iy‘-ICHI/IC CBCTAa pa3JIMIHBIMU
HCTOYHHUKaMMU.

OObscHeHne TpUIH
COJIHEUHBIX U TyHHBIX
3aTMEHHM C TOMOILBIO
pudopa COJTHEYHOTO U




OO0pa3zoBaHue TeHHU OT mperpasl. [IpoxoxaeHue
CBETa CKBO3b OTBEPCTHE.
Jlabopamopnas paboma «CBET U TEHbY.
JNemoncrpanuu. O6pa3oBaHue TeHU OT
nperpazabl. [IpuGop conHEeYHOTo U TYHHOTO
3aTMEHUS

JIYHHOTO 3aTMEHHUSI.
Brimonnaenue 1abopatopHoi
paboTHI.

Orpaxenne Jlabopamopnas paboma «OTpakeHre CBeTa 3ydeHune 3aKOHA OTPAKEHUS C
CBCTA. 3epKaJIoM». 3epKaJIbHOE U PACCESTHHOE IIOMOIIBIO 3€pKall.
3epkana u ux oTpaxkenue. [IposiBieHre 3aK0OHA OTPAXKEHHUS B Brinonaenue nadopatopHoi
NIPpUMEHCHHC JIEHCTBMH 3€pKajl. 3epKaja INIOCKKE, BBINYKIIbIe | paboTel. Pabora B rpyme.
1 BOTHyThIe. CBOMCTBO 3€pKall Brimonnenue nabopatopHoit
M3MEHAThHAIIPABIEHNUE CBETOBOIO MyYKa. pab6oTtsl. [lomyduenne nzoOpaxeHus
Hcnonbs3oBaHue 3epkad. MpEIMETA B TUIOCKOM 3EpKaJle.
JdemoHcTpaumu. /J[eMOHCTpalus 3aKOHa
OTpaXeHUsI ¢ MOMOIIbIO prbopa no
reoMEeTPUYECKO onTUKe. JleMOoHCTparus
IJIOCKOTO, BBITYKJIOTO M BOTHYTOTO 3€pKall.
XapakTep n300pakeHus B TIOCKOM 3epKalie.
OO0BsicHeHe BOSHUKHOBEHUSI MHUMOTO
M300paXXeHUsI C TOMOIIBIO0 TOCTPOCHHUS.
Jlabopamopnas paboma «llonydyenue
M300pakeHMs B IIIOCKOM 3epKaliey (OrucaHue
JTAHO B METOJIMYECKOM MOCOOUN)
IIpenomienue | Spnenue npenomiaenus cera. M3MeneHne Brimoaenune mabopatopHoi
JCIBeTa- HaIIPaBJICHUS CBETOBOI'O JIy4a IIPU IEPEXOJIE U3 pabotsl. Pabota B rpymre.
MH3a.

OJHOM Cpeabl B IPYTYIO.

Hab6mronenue 3a npenomiieHneM




Jlabopamopnas paboma «Habmonenue 3a
NPEJIOMIICHUEM CBETAY.

JemoncTpanuu. [Ipenomiienue cBera Ha
IPaHULIE BO3JyX — BOJa, BO3yX — CTEKJIO.
Pa3znuunble TUIIBI TMH3: cOOMparOIIKe U
paccenBaroimye. POKyc JIMH3BL. Y BEIIMUECHHUE
JIMH3BL.

Jlabopamopnas paboma «Habmonenue
M300paKCHUI B JIMH3EY.

JeMoHcTpanuu. /[eMoHCTpanys CBETOBBIX
MYYKOB, MOJYYSHHBIX IPU TTOMOIIA
coOuparoriel U pacceuBaromiei I3 (mpubdop
110 TEOMETPUYECKOMN ONTHKE)

CB€Ta.

Hab6nronenue nzobpakeHuii B
JIMH3E.

Onrnueckue
puOOpHI.
I'nas u ouxwu.

HazHauyeHne 1 CMONb30BaHNE ONTUYECKUX
npubopoB: (oToanmapara, IPOESKTOPOB,
MHUKPOCKOTIA, TEJIECKOIIa; HCIIOJIb30BAaHUE B UX
KOHCTPYKIIUH JIMH3 U 3epKal (0e3 pacCMOTpEeHUS
X0J1a CBETOBBIX JIy4ei).

JemoncTpauuu. Paznmnunbsie onTuyeckue
MPUOOPHI; KCTIOIB30BAHNE B HUX JIWH3 U 3epKal.
CtpoeHue rinaza, HEKOTOpbIe GYHKIIUH €T0
OT/ENbHBIX yacTe. 3o0pakenue,
noxyyaemoe Ha ceruatke. HemocraTku 3penusi:
OJIM30PYKOCTh U 1aTbHO30PKOCTb;
WCTIOJIb30BAHUE OYKOB JJIS KX UCIIPABJICHUS.

JemoncTpaumu. Moneins rinasa, Mojienu

Pabora c onTuueckumu
npudopaMu 1 TaOJIUIIAMH.
OO6cyxeHne BO3MOKHOCTEH
KOPPEKIIMH 3PEHUS C TIOMOIIHIO
OYKOB




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

9 Lset Pasnosxenue 6emoro ceera ¢ MOMOILBIO OObscHeHue 1BeTa TeJl.
npusMel. Criextp. [lopsaok cienoBanus HaGmtoneHue pasnnosxkeHus
1[BETOBB criekTpe. Pagyra. O0bsicHeHHE 1[BETa 0€JI0ro 1[BETA C ITOMOILBIO
Tel. MIPU3MBL.

JemoncTpanuu. Paznoxenue 6emoro ceera B PeleHne KauecTBEHHBIX 3a/1aY,
cektp. Kpyr Hetorona. Craifst ¢ 3a/1a4y Ha TIOCTPOEHHUE XOa JIyya.
U300paXeHUEM paayru
Camocmosmenvrasn paboma «CBETOBbIE
SIBJICHUSI)

Xumnueckue sipyenus (7 1)

10 | Xumuveckue XUMUYECKUE PEAKIIUU KaK MPOLECCHI Brimonaenue nabopatopHoit
ABJICHUS. 00pa3oBaHMs OJIHUX BEIIECTB U3 JIPYTHUX. paboTtsl. Pabota B rpymre.
3aKkoH [Ipyr3HaKu XUMHYECKHUX SBJIICHUHN U YCIOBUS UX Habmonenue ¢puznyeckux u
COXpaHCHHUA npotekanus. Jlabopamopuas paboma XUMHUYECKHUX SBJICHUM.

MAacCChI. «Habmronenue (I)I/IBI/I‘IGCKI/IX U XUMHUYECKUX

SIBIICHUI.

JdemoncTpaumu. Beijenenue temia u cBera
TIPU PEAKIIUU TOPEHUST; 00pa30BaHUE OCAIKOB,
M3MEHEHUE LIBETA IIPU B3aUMOJEHCTBUU
JKeJie3a ¢ paCTBOPOM MEIHOIO Kylopoca;
BBIJICJIEHHE Ia3a B PEaKLUU B3aUMOJACHCTBUS
pacTBoOpa COJbI C KUCIOTOM.

OO0BsicHEeHHE IPOTEKAHUS XUMHUUECKUX

OObscHeHnE TPOTEKaAHU
XUMHUYECKHUX PEaKIIHi.
HaOmroienre onpITOB ¢ BECAMU.




peaKkuuii ¢ MOJIEKYJIAPHOU TOYKH 3PEHUS.
Pacnan BemecTs U MOJEKYI Ha aTOMBbI WJTH
MOHBI, 00pa30BaHNE U3 HUX HOBBIX BEIIECTB.
CoxpaHeHue Macchl BEIIECTB B XMMHUECKUX
peakuusx. leMmoncTpanuu. OIbITH C BECAMU.
1. Ha oaHo# yaike ypaBHOBEIICHHBIX BECOB
PacIoJIOKEHBI [1BA COCY1a C PACTBOPAMHU
xyiopua 6apus u cynbdara HaTpusi. PacTBopbl
cmemmBarorces. [locie npoBenenus
XUMUYECKON peaklMi Macca BEIIECTB
COXpaHsETCs, PABHOBECHE BECOB HE
Hapymaercs. 2. CMemaTh pacTBOp IMIEIOYH C
nobaBkoii (heHospTanenHa ¢ KUCIOTOM.
PaBHOBecue BecoB Takke He HapymmTes. 3. Ha
OJIHOM M3 YalleK YPaBHOBEIIEHHBIX BECOB
HaxoauTcs ceeva. [lo mepe ropenus ee macca
YMEHbILIAETCsl — PaBHOBECHE BECOB
HapylIaercs

11

Peaknuu
COCTUHEHUS U
Pa3JIoKEHUS.
OKcuabl.

HOBTOpeHI/Ie 3HAKOB XUMHWYCCKUX JJIECMCHTOB.
Peakuyu coenMHEHNs U pa3ioKEeHUS.
JdemoncTpaumu. PazioxeHne nepekucu BoAo-
poza, BOAbl, TOPEHUE BOJOPOIA B KUCIOPOJE;

B3auMoAercTBUe okcuaa Kanpust CaO ¢ BOLOH.

OKcuipl Kak CII0KHBIE BEIIECTBA, COCTOSIIINE
U3 IBYX XUMHUYECKUX 3JIEMEHTOB, OJIUH U3
KOTOPBIX Kuciopoa. Ilpumepsr Hanbonee
pacIpoCTPaHEHHbBIX OKCHJIOB, UX

IToBTOpEHME 3HAKOB
XUMUYECKUX DJIEMEHTOB.
HaGnroneHue onsITOB 110
Pa3I0KEHUI0 XUMUYECKUX
JJIEMEHTOB.

IIpuBenenue IIPUMEPOB
pacnpoCTpaHEHHsT OKCHJIOB B
pupoje u ux
MCIIOJIb30BaHUS.




pacnpocTpaHEeHHEB MPUPOJIE U UCIIOJIb30BAHUE.
JNemoncrpanuu. [Tokas naubonee
pacnpoCTpaHEHHBIX OKCHJIOB, KOJIICKIUI
00pa310B rOPHBIX MOPOJL

Pabota ¢ xomutekuueii o0pa3os
TOPHBIX IIOPOJ

12

Kucnortsl.
OcHoBaHus.

OCHOBHBIE CBEJICHUS O KUCIIOTAX, TPUMEPHI
HanboJiee pacpoCTpaHEHHBIX KUCIIOT.
Hcnonp30BaHue KUCIOT B HAPOJIHOM
xo03sicTBe 1 ObITY. [IpaBumna oOpaiienus ¢
HUMH.

Pacrnio3HaBaHue KHCIIOT.

JdemoncTpaumu. /[eiicTBUE KUCIOT Ha
WHJIUKaTOphl. PacTBOpEHHE KUCIIOT B BOJE.
Brienenue tema npu pacCTBOPEHUN KUCIIOT.

OOyrauBaHue Oymaru v Jy4YMHKH
KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM.
JleiicTBue co/lbl HA KUCIIOTY.

OO611ne cBeeHrss 00 OCHOBAHHUSIX,
pPacTBOPUMBIE OCHOBAHUs — WIEJIOYH;
W3BECTKOBAs BOJA, ralieHast U3BECTh.
[IprMmeHeHre OCHOBaHUI B HAPOTHOM
xo3siicTBe, ObITY. [IpaBuia obparienus ¢
ocHOoBaHMsAIMH. PacmosHaBaHIe OCHOBAHHM.
Peakuus HeliTpanuzauuu.

JemoncTpaumu. /leiicTBue menouei Ha
WHIUKATOpBL. Beljenenue temia npu
pacTBopeHuu nienoyend. Heiltpanuzamus Kuciaor

[IpuBenenue npuMepoB
HCII0JIb30BAaHUSI KUCIIOT B
HApOJHOM XO3SIICTBE U OBITY.

Pacnio3HaBaHue KUCIIOT.
Haobroienue omnbITOB ¢
KHUCJIOTaMHU.

IIpuBenenne nmpumepos
KCITOJIL30BaHUSI OCHOBAHUN B
HApOJHOM XO3SIIICTBE U OBITY.
HaOmronenue onsIToB

C mej1o49amMu




1 OCHOBaHUM.

13

Comn

Conu Kak CJI0KHBIE BEIIEeCTBA, B COCTaB
KOTOPBIX BXOJST HOHBI METAJLJIOB U
KHUCJIOTHBIX OCcTaTKOB. [IpumMepsl conel,
pacnpocTpaHeHue ux B npupoje. CBoiicTBa u
MPUMEHEHHUE PsiIacolieii: TOBapEeHHOM coNn
NaCl, compt Na2CO3, MmeaHOT0 Kyrnopoca
CuSOg4 u np.

Jlabopamopnas paboma «BeisicHeHne
PaCTBOPUMOCTH COJICH B BOJIe» (OTIMCAHHUE JaHO
B METOAUYECKOM IIOCOOHH ).

Jemoncrpanun. OGpasis! coneil. [Ipumepsl
MPUMEHEHHUs coliel (craiiipl)

Brimonaenue 1abopatopHoi
paboThl. 3aroIHeHUE TaOIUIIBI.
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benkwu, xupel
U YTJIEBOIBI.
[Ipuponusi
ra3 u HeQ)Tb.

benku, )KUpBl U yTIIeBObI KaK Ba)KHEHUIIINE
NUTaTEeNbHbIE BEIIECTBA JJIsl OpraHu3Ma
yenoBeka. Jlemoncrpauuu. O6pasist
IPOJYKTOBBIX YIIAKOBOK, HAa KOTOPBIX YKa3aHO
coJiep’KaHue B IPOAYKTax OEJIKOB, )KUPOB U
YTJIEBOJIOB.

[TpouncxoxxaeHne NpupoIHOTO ra3a, HeTH, yris
KaK MPOAYKTOB THHEHUS Pa3IHIHBIX
OpPraHMYeCKHUX OCTATKOB 0€3 JO0CTyIa BO3IyXa
npu 6onbIIMX AaBiaeHusx. Haubonee BaxxHbIe
MECTOpPOKIeHHS HePTH U Taza B Poccun, nx
3HAYEeHHE KaK UICTOYHUKOB TSI TTOJTyYCHHS
pa3IMYHbIX BUAOB TOIUIMBA M KaK BaKHEHIIETo

Pa6ota ¢ o6pazuamu
MPOJYKTOBBIX YIIAKOBOK.

Pab6ota ¢ o6pazuamu HedTH U
He(TEeNPOIYKTOB.

Haxoxxnenue Ha puznueckoit
kapte Poccuu Hanbosee BaXHBIX
MECTOPOKJICHUN HePTH U raza




CBIPBSI UISI XUMUYECKOHN MPOMBINUICHHOCTH.
HMemoncTpanuu. O6pa3iel HePTH U
HEPTENPOYKTOB, IPOAYKTOB
HedTenepepabOTKH M epepabOTKH ra3a

15 | KourponbHas Koumponvnas paboma «XuMu4deckue Pemenye KaueCTBEHHBIX 3a1a4.
pabota SIBIICHUSI» Brinosinenue
HKCIIEPUMEHTAJIBHOTO 3a/IaHuUs
16 | IloBropenue un IToBTOpEHME POINAEHHOTIO MaTeEpHaa. IToBTOpEHNE MPOMIEHHOTO
00001EeHne MaTepHaa, paboTa ¢ TeCTaMH
paznena
UYenosek u npupoaa (15 )
3emist — maneta ConHeyHOM cucteMsl (3 4)
17 | Apesnss 3a1a4M, KOTOPBIE PEIIAET ACTPOHOMHH, 3HaKOMCTBO CO 3BE3/IHBIM HEOOM
Hayka 3HAKOMCTBO CO 3BE€3IHBIM HEOOM, CO3BE3 M. W CO3BE3AUSIMHU C
4CTPOHOMHUHL. JpeBHHE aCTPOHOMHUYECKHE HHCTPYMEHTHI U UCII0JIb30BAHUEM CIIAlJI0B U
B Mupe 3B€311. | coBpeMeHHBIE METOIBI ACTPOHOMUYECKHX HarJISIHBIX TOCOOUH.
Kapra HCCIIEIOBAHU M. Haxoxnenue Ha xkapre
3BC3THOTO JNemoncrpamuu. Craiibl U3 KOMILIEKTOB 3BE3/IHOr0 Heba CO3BE3AUN U
Heba. ASUMYT | Cospesms» 1 «TeTecKoTbI» M0 aCTPOHOMHH HarOoIIee APKUX 3BE3/I.
H BBRICOTA nis 11 xnacca. Pucynku us atnaca esenus.
CBETHII

Omnpoc: Hax0X/IeHHE Ha U300paXKeHNUHU CO
claiijia 3B€3/1HOT0 He0a U3BECTHBIX CO3BE3IUM.
Kapra 3Be3ninoro neba. Haxoxxaenue Ha kapte
CO3Be3Mi U Haubosee APKHUX 3Be31. AZUMYT U
BBICOTA CBETHJI, X ONPEAENIEHUE C TOMOLIBIO
actpossiouu. IlpakTudeckue ykazaHus 1o




W3TOTOBJICHHUIO aCTPOJISIOHH.

Jemoncrpanuu. Craiinsl «Co3Be3aus», KapTa

3BE3JIHOTO HeOa, PUOOP ISt ONIPeICTICHHSI
TOPU30HTAILHBIX KOOPJMHAT, CAaMO/IEIbHAS
acTpOJISIOus

18 | Connue. Couniie. [lepBbie mpeacTaBiIeHUs O €ro Pabora ¢ Tabnunei «ConHeuHnas
CosHeuHast cocrase u Temneparype. Mi3menenus CHCTEMa».
CHUCTCMaA. COJIHEYHOH aKTUBHOCTH. COJIHIIC " )KU3Hb OOBICHATD poJib COHHHa I
l'ognunoe u Ha 3emuie. ConmHeunas cuctema. CTpoeHue SKU3HE Ha 3eMile.
CYTOYHOE CoJiHe4HOI cucTeMsl. OnpejiesieHne IPUUUH CMEHbI
JABHIKCHUC Jemoncrpanun. oToMaTepransl U CIanbl BPEMEH Toj[a, IHS U HOUYM
3emuu. II0 TEME YPOKa.
JIBr>keHue 3eMiiH: BpallleHUE BOKPYT CBOEH
ocu u oOpatenue Bokpyr Comnna. [Ipuannbt
CMEHBI JHS U HOYH, BPEMEH roJ1a.
JemoncTpanuu. /[eMoHCTpanus Temtypus
19 | Jlyna — JlyHa — ecTeCTBEHHBIH CIYTHHK 3eMITH. Pa6ota ¢ rmo6ycoM U KapToii
CCTECTBEHHBIN | JIBukeHUs JIyHBI BOKPYT 3eMIIM U BOKPYT Jlynsl. Pabota ¢ Mmozenbio JIyHbl
CIyTHUK cBoelt ocu. OTcyTcTBHE aTMOC(hEpPDI U Ha MarHUTHOM JIOCKE.
3emin. CBSI3aHHBIE C ITUM (PU3UYECKHE YCIOBUS HA 3apucoBka (a3 JIyHbI.
Kocmuueckne | Jlyne. ®asbl JIyHbr. PeleHne KaueCTBEHHBIX 3a/1a4.
HCCICAOBAHNA | JlemoncTpamuu. ['100yc u kapta JIyHbL.

®dotorpaduu TyHHONW MOBEPXHOCTH.
JemoncTpanus ¢a3 JIyHbl ¢ moMoIbo
MOJICJIM Ha MAarHUTHOHU JIOCKE.




OcHOBHBIE 3TAIbl KOCMUYECKUX
uccienoBanuii. [Iposepounas paboma
«ActpoHomus». Jlemoncrpanuu. Craiisl 1o
TEeMe ypoKa

3emisi — MeCTO OOMTaHus YesloBeka (3

4)

20 | Crpoenue Crpoenue 3eMHOro 1mapa. YBeIU4YeHHE 3apucoOBKa CXEMbI CTPOCHUS
3E€MHOTO IUIOTHOCTH U TEMIEPATYpPhl C [IyOMHOM. 3CMHOTI0 1I1apa.
mrapa. CocraB rI/II[pOC(bepBI. Ponsb rHI[pOC(i)epr JJISL HpI/IBeI[eHI/Ie IIPUMEPOB O
ATMOC(I)epa. SKU3HU Ha 3eMiIe. HCCHGHOBaHI/Iﬂ MOPCKHUX 3HAYECHUHU rHHpocq)epLI g
riy6un. Cynoxoznctso. Iporeccsl, JKu3HH Ha 3emiie. Pabora ¢
MpOUCXOAAIIHNEC B 3CMHLBIX HEAPAX U B (I)OTOMaTepI/IaJIaMI/I u CJIEII‘/’I,I[&MI/I
ruapocdepe, X BIUSHUE HA KU3HB JIFOACH, 110 TeMe ypoKa
HEOOXOIUMOCTb UX U3yYCHHUSI. Habro1eH1e OIbITOB.
CocraB u cTpoeHne aTMOoC]ephl. Pa6oTa ¢ MILTFOCTPAIUSAMA
Atmocdeproe naBienne. OnbIT yueOHUKA
Toppuuennu.
JemoncTpanuu. OnbITHL, IEMOHCTPUPYIOIINE
aTMocdepHoe JaBlIeHHe
21 | U3mepenue IToBTOpEHME OnpeneeHns JaBICHHUS. IToBTOpEHKE MaTepuana 1o
aTMochepHor bapomeTpsl: pTYTHBIN U aHEPOUI, UX TPUHLIUIL JaBJIICHUIO.
O IaBJICHUA. neiictBus. EquHUIBI n13MepeHust aTMOChEpHOTO Pabora Hajg KauecTBEHHBIMHA
bapomerpesi. JTABJICHUSL. BOIIPOCAMH.
BnaxxaocTs.

demoncTpaumnu. bapomerp-aneponn
ConeprkaHue BOJSTHOTO mapa B atMocdepe.
HenacepliieHHbIM 1 HaCBILEHHBIN 1ap.
OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. BaxHOCTh

Pa6ora c 6apomeTrpom.
N3MepeHne OTHOCUTENBHOM
BJIQKHOCTH BO3]lyXa C IOMOIIBIO
MICUXPOMETpA.




HU3MCPCHHA BJIAKHOCTH BO3yXaA. I/I3MepeHI/IC
OTHOCHUTEIBbHOMN BIAXKHOCTH BO3yXa C
IMOMOIIBIO TUTPOMETPOB, ICUXPOMCTPOB.

JeMoHcTpanuu. ['UrpoMeTpsl U CUXPOMETPHI

22 | AtmocdepHbl Tyman, o0iaka, 10Xab, poca — OOBSICHCHHE HaOmronenue
€ ABJICHHUA. IIpUYNH Ux BO3HUKHOBEHUSI. I'po3a, 3aII0TEBAHUS XOJIOAHBIX
U3 ucropun MOJIHHUEOTBOJ. MeETaNINYECKUX
PasBUTHA JleMoHCcTpaUH. 3aTI0TEBaHNE METAJUTHUECKUX MIOBEPXHOCTCH.
aBuallHY. MOBEPXHOCTEH MPH OXJIAKICHUH T1apa. Bricka3biBaHue TUIIOTES O
DTanbl CTAHOBJICHUS U Pa3BUTHUS aBUALIUM. OpuYnHax BO3HHKHOBGVHH’I
Briaromuecs 1€TYMKU U KOHCTPYKTOPBI aTMOC(EPHBIX SIBICHUI.
CaAMOJICTOB. Pabora ¢ poromarepuanamu.
IIposepounas paboma «Atmochepa. Pemenne KonM4eCTBEHHBIX U
ATMmochepHOe TaBIeHHEY. Ka4CCTBCHHBIX 3a/1a9
HMemoHcTpanuu. DoToMaTepuaisl 0 TeEMe
YpOKa.
YenoBek gonoHseT npupoxay (8 u)
23 | Hpocrere 3HAKOMCTBO ¢ IIPOCTBLIMH MEXaHH3MaMH (pbluar, | SHAKOMCTBO C IIPOCTBIMA
MEXaHH3MBI. HAaKJIOHHAs IIOCKOCTh, 6110KkK). HasHauenue MEXaHHU3MaMH.
MPOCTBHIX MEXAHU3MOB. Haburonenne neicreus
. MPOCTBIX MEXaHU3MOB.
Jlabopamopnas paboma «3yueHune neicTBus B
pEIdaray. BITOTHEHHE
nabopaTopHOil paboTHI.
JdemoHCcTpaumu. Polyar, HaKJIOHHAA
IUIOCKOCTb, OJIOKH
24 | MexaHuuecka

Onpenenenue MEXaHUUYECKON paboTHI.

[IpuBeneHue IpUMEPOB




g paboTa Enununbr pabotel. PaccMoTpenue npruMepos, B MEXaHUYECKOM paboThI.
KOTOPBIX COBEpIIIAETC MEXaHuuecKas padoTa. Brimonaenune
Jlabopamopuass ~ paboma «Bpluncnenne 1a6opaTOpHOi pabOTHL.
MEXaHUYECKOH paboThI». Pemenne 3a1ad  Ha
JdemoncTpaumu. JlemMoHCTpanus MNpUMEPOB npuMeHeHne (HopMyIIbI
COBEpUICHHS] MEXaHUYECKOU pabOThI A =Fs
Pemenue 3a1a4 Ha BBIYKCIICHHE
MEXaHUYECKOM paboThI
25 | Dueprus OHeprueii 001a1atoT TeNa, CHOCOOHbIE OnpeieneHne BUIA SHEPIUN
COBEpIINTH padboTy. Bkl MexaHUYECKOH
SHEPruM: KHHETHYECKas, MoTeHInaibHas. Ot
YEro 3aBUCAT 3THU BUJIbI SHEPTUU?
JdemoHcTpanmu. JleMoHcTpanus TEll,
o0agaromux SHEprueu (monie3Ho
MCII0JIb30BaTh UTPYLIKH)
26 | KonrponbHast Konmponvnasa paboma «IIpocTble MEXaHU3MBI. PeleHre KOMUMYECTBEHHBIX U
padora Pabora. Dueprus» Ka4eCTBEHHLIX 3aa4
27 | Ucrounnku Hcrounuku sHepruu. Pa3nuunbie BUIBI OnpeienieHle HCTOYHUKOB
SHEPTHUH. WCTOYHUKOB DHEPIUH: COJIHEYHAs D)HEPTI U, SHEPrUU B IPHPOJIE ¥ HAPOTHOM
TemoBbie MUHEPAJIbHOE TOIUIUBO, SIAEPHOE TOproYee. XO3SHCTRE.
ABUTATCIIA. BocrnionHasemple HCTOYHUKH SHEPTHH. PaG .
Jsurarens [InmeBapeHne Kak mpouecc BOCIOIHEHUS abota ¢ JIUTEpatypou 1o o
. UCTOPUHM TEIIOBBIX JBUTATEIICH.
BHYTPEHHETO SHEPTUU YEIOBEKOM. 3HaUYEHUE COJIHEUHON
cropanus SHEPTUHU IS )KU3HU Ha 3eMIie. Vsydenne NpuHIKIIa PabOTHI

JdemoncTpaumuu. Paziuyunbie BUABI TOILIMBA.

JIBUTATENs] HA MOJEJH.
[IpuBeaeHre NpUMepoB




Boinenenue kuciaopoaa 3€1eHbIMH PACTEHUS-
MU Ha CBETY.

TennoBbie ABUTATENN — MAIIUHBbI,
npeoOpa3yrolue YHEPTUI0 TOIUIMBA B SHEPTHIO
JBIKEeHUS. VI3 UCTOpUHU TENIOBBIX ABUTATEIICH.
ITapoBsie mammnsbl k. Yarra, W. U. [Ton3y-
HOBa. [IprMeHeHus: COBpEMEHHBIX TEIJIOBBIX
BATATEJIEH.

J{Burarens BHyTpeHHEro cropanus. [lpunmun
ero nerctBus. Mcronp30Banue IBUraTens
BHYTPEHHETO CrOpaHusl.

JemoncTpauuu. Mozens 1BUTraTesst
BHYTPEHHETO CrOpaHus

WCIIOJIb30BaHUS JBUTATENS
BHYTPEHHETO CrOPaHUS.
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DnexTpocTaH
LUH.
ABTOMAaTHKa B
Hamei
JKU3HH.

Poib 35eKTposHEpruu B *KU3HU 00IIECTBA.
Buasl anekTpocTaHIuid.

JdemoncTpaumnu. Monenu BoASIHON 1
napoBoi TypOHH.

Yro Takoe aBTOMaTU4eCKoe yCTponucTBo. M-
JIOCTpalus JeHCTBHs ABTOMATOB Ha KOHKPET-
HbIX IpuMepax. [Ipumepsl Henoab30BaHMs
AaBTOMAaTUYECKUX YCTPOMCTB B HAyKe,

Ha MPOU3BOJICTBE U B OBITY.

JAeMoHcTpanum. JleMOHCTpauu MOJEIIEN U3
Habopa 1o JIEKTPOHUKE U aBTOMATHUKE
(meMoHCTpanyy HapaBiIeHbl Ha
WUTIOCTPALIMIO HA3HAYEHHUs YCTPOUCTBA, IPH

OObscHeHre TPUHIIKIIA
YCTPOMCTBA JIEKTPOCTAHLIUM C
HCIIOJIb30BAHUEM MOJENEHN
BOJIIHOM U MapoBOil TypOuUH.

HaOmronenue neicTBuin
aBTOMATUYECKUX YCTPOMCTB.

OOcyxaeHne BO3MOXKHOCTEH
MCII0JIb30BaHUsI aBTOMATUYECKUX
YCTPOWCTB B HayKe,
MIPOU3BOJICTBE, OBITY.




3TOM HE CTAaBUTCH 3a/1a4a OOBSICHEHUS
MPUHIUIIA €T0 ACHCTBUS)

29 | Cpenctsa CpenctBa cBsizu. CBelIeHUS U3 UCTOPUH UX N3ydenune moaenu
CBA3H. pasButus. Tenerpad. Tenepon. Haznauenue TeserpadHOro anmapara.
giﬁiB f;if;?gggig rpoMKorosopuress. Pajuo u Beinonsenue 1a6opaTopHoii
P — : paboTHI.
Jlabopamopnas paboma «Coopka u TpeserTarms HHbOPMAIIHH O
UCIBITaHUE TeNerpadHoro anmapara. R —
HAemoncTpanuu. [leMOHCTpALs MOZIEIH €CTECTBOUCIIBITATEISIX.
tenerpagHoro anmapara. MukpodoH u
rpoMKoroBopurens. Haymnuk, nepenava u
pHUeM paJiuOCUTHAaJA.
Briaromuecs: eCTeCTBOUCIIBITATENH, UX POJIb B
CO31aHUH OCHOB €CTeCTBO3HAaHMsI. OCHOBHBIE
HAIPaBIIEHUSI COBPEMEHHBIX HAYYHBIX
WCCJICTOBAaHHUM B 00J1aCTH PU3UKU U XUMUU
30 | Marepuansr Heo6x01uMocTh CO3/1aHMsI HCKYCCTBEHHBIX [TpuBenenre npuMepos
AT . Marepuasio. [[pumepsl HCKYCCTBEHHBIX HCKYCCTBEHHBIX MaTEPHUAJIOB.
COBpPEMCHHOH MaTEPUAIIOB U UX UCTIOJIB30BAHNE: KEPAMUKA, Pabora ¢ komneKkmuen
TCXHUKH. (beppuThl, CBEPXIPOYHBIE CIIJIABHI, KPHUCTAJIJIOB.
XH;;II;III\I’I:(?IEI;I ?C;YCCTB@HHBIG aJIMasbl, )KUJIKHUE KPUCTAIIBI U Pa6oTa ¢ KOJUIeKIMel
e noJiuMepoB. BeimonHeHune
BOJIOKHA. Ceenenus o cnoco0ax BbIpalliBaHUs

HCKYCCTBCHHBIX KPHUCTAJIJIOB. I/IHCTPYKI_[I/ISI oo

IIPOBEICHUIO JOMAIIIHETO OIbITA 10
BBIPAIMBAHUIO KPUCTAJLIA.

nabopaTopHON PabOTHI.




JemoncTpaunu. Komiekuus KpucTauios.
JleMoHCTpanys THANKATOPOB HA XKUIKUX
KpHUCTaiax, (eppUTOBBIX CTEPKHEH.

HOJ'II/IMepBI. HOJ'II/IBTI/IJ'IGH, IMOJIMXJIOPBUHNII,
MOJIMCTHUPOJI U APYTUC ITIACTMACCHI.

Jlabopamopnas paboma «3menenne HopMbl
TIOJIMATUIICHA TIPH HArPEBAHUM.
HarypasibHble 1 XUMUYECKUE BOJIOKHA. Mc-
MIOJIb30BAHUE 3TUX MATEPUAIIOB B OBITY.

JemoucTpauuu. Kosekius noimmepos, Koi-
JICKIIHsI BOJIOKOH. Pa3inyHbIe U3MIeNus U3 3TUX
MaTepHaIOB.

B3auMocBsi3b uenoBeka u npuposl (1
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3arpsi3HEeHue
OKpY>Karolen
CpeIbl.
OKOHOMUSI
pecypcos.
Hcnonp3oBan
K€ HOBBIX
TEXHOJIOTUH

OcHoBHBIE (haKTOPBI BPETHOTO BIHSHUS
JeSITeIbHOCTH YeJIOBEKa Ha OKPYKAIOILYIO
cpeny. DKOJIOTHYECKUe KaTacTpodbl, BOGHHbIE
neiictBusi. BpenHsie BEIOpOCH POM3BOCTBA.
Heo6x01uMocTh KOHTPOIIS 32 COCTOSIHUEM
aTMoc(epbl 1 OCHOBHBIE CIIOCOOBI €TI0
ocymectBieHus. Heo6xoanumocts 60pb0bI ¢
3arps3HEHUEM OKPYKAIOLIEH CpeIbl.
Jemoncrpanuu. ®otorpaduu u ciaisl o
TEMe ypoKa.

Heo6xoauMocTh 5KOHOMHUU TIPUPOAHBIX

[TpuBeneHe MPUMEPOB BIUSHUS
Ha OKPY’KaIOILYyIO Cpeny
JIeSITEIbHOCTH YeJIOBEeKa.
Bricka3piBaHNE TPEIIOKEHHI
1o Oopr0e ¢ 3arpsi3HeHuEM
OKpyKarotien cpeasl. Pabora ¢
dotorpadusMu U APyrum
WTIOCTPATHBHBIM MaTePUAJIOM.

[Ipe3enTanus cOOOIICHHI 1O
teme. OOCyXIeHne
9KOJIOTHYECKOTO COCTOSIHHS B
IIKOJIC ¥ HA MPUJIETAIONIEH K HEeil




PECYPCOB U UCTIOIB30BAHMUSI HOBBIX TEXHOJIOTHH.
CoBpeMeHHast HayKa U pou3BocTBO. CpecTBa
CBsI3H. 3HAHUS, UX POJIb B KHU3HU YEJIOBEKA U
obmrecTBa. Kak 1101 Mo3HAIOT OKPY KAIOMINN
MUp (Hayka BYepa, CETOJIHs, 3aBTPA).

YnpasneHnue MIPOU3BOJICTBOM: poib
ABTOMATHUKH, ANEKTPOHUKHU.
Komnrerorepuzanuss npousBoacTtsa. PoOOTHI.

Llexu-aBTOMATHI.

CpencTBa cBSI3M | Iepeaada HHPOpMaIIH:
tenerpad, TenedoH, paTuoCcB3b
(pammocTaHIysl, aHTCHHA, TPHEMHHUK,
TPOMKOTOBOPHTEJIH), TEICBHJICHUE.

tepputopuu. CoctaBieHue
IJIaHa KOHKPETHBIX JIeTI 110
03JI0POBJIEHUIO PKOJIOTUYECKOM
00CTaHOBKH, KOTOPBIE MOTYT
OBITH BBIIOJTHEHbI

BO BpEMsl JIETHEH LIKOJIbHOM
MPaKTUKU

32 ITonroroska [ToaroToBka Kk KOHTPOJIBHOM paboTe Pemennie KOIM4ECTBEHHBIX U
K F0JI0BOM KaueCTBEHHBIX 3a7a4
KOHTPOJIBHO
i pabote

33 I'onoBas T'o0osas konmponvHas paboma PeleHne KOIMYECTBEHHBIX U
KOHTPOJIbH KAaueCTBEHHBIX 3a7a4
ast pabota

34 | PezepBHOE

BpeMsl.




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

e ['ypeBuu A.E.. IBaeB J[.A., [lontak JI.C. BBenenue B ecrecTBeHHO-Hay4YHbIe TpeaMeThl. Du3nka.

Xumus : 5-6-¢ knaccel: yaueOHuk. AO "UsnarensctBo "[Ipocsemenue", 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Poccwuiickas anekTponHas mkouna - https://resh.edu.ru/

[udposoit oOpazoBarenbHbIi KOHTEHT - https://educont.ru/

Enmunoe coneprkanue obiero oopazosanus - https://edsoo.ru/
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