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[TOACHUTEJIbHA A 3AITNCKA

[Mpennaraemass pabouasi TporpaMma peaiu3yercs B
yueOHHKEe «BBeleHHEe B €CTECTBEHHO-HAYYHBIC IPEIMETHI.
Ouzuka. Xumus. 5—6 knaccel», aBtopel A. E. I'ypeBuu, J1. A.
Hcaes, JI. C. IloHTaxk.

[Iporpamma coctaBieHa Ha OCHOBE (DYHIAMEHTAJIBHOTO SIpa
cojiepkanus oomero oopa3oBanusi 1 TpeOOBAaHMI K pe3yiabTaTaM
OCBOGHHUSI OCHOBHOH 00pa30BaTeNbHOW MPOTpaMMbl OCHOBHOTO
ob1rero oOopa3oBaHusi, MPEACTaBICHHBIX B CTaHAapTe OCHOBHOTO
o01mero oopa3oBaHusl.

Copepxanue IPOTPAMMBI uMeeT 0COOEHHOCTH,
0OYCIIOBJICHHBIC, BO-TICPBBIX, 3a/la4yaMd pa3BUTHUS, OOydYCHHsS WU
BOCIIATAHHUSI yUanuxcs, 3aJJaHHBIMH COLMAIIbHBIMU
TpeOOBAaHUSMU K YPOBHIO PAa3BUTHS WX JIMYHOCTHBIX H
MO3HABATEIBHBIX ~ KA4eCTB, BO-  BTOPBIX,  IPEIAMETHBIM
COZIep)KaHUEM CHUCTEMbI OOIIEr0 CpeaHero oOpa3oBaHHsS, B-
TPETHHUX, IICHXOJOTUYCCKUMH BO3PACTHBIMH OCOOCHHOCTSIMH
00yJaeMbIX.

[IporpaMma  BKIIOYAeT  TOSCHUTENBHYIO  3alHCKy C
TpeOOBaHUSMHU K pe3ylbTaTaM OOyuYeHHs; COAEpkKaHHE Kypca C
MEepeyHeM  pasleNioB; TMPUMEpPHOE TMOYPOUYHO-TEMATHUUECKOE
IUTAHUPOBaHWE C YyKa3aHWEM MHHHMAIbHOTO YHCJIAa YacoB,
OTBOJMMBIX Ha HMX H3Yy4YEHHE, OINpEAeTICHHEM OCHOBHBIX BHUIOB
y4eOHOW  JIeATENIPHOCTH  IIKOJIBHUKOB;, PEKOMEHIAIMH 10
OCHAIIIEHUIO Y4eOHOT0 TpoIiecca.

OOmast xapakTepuCTHKa yueOHOro mpeaMera

«BBejieHNE B eCTECTBEHHO-HAYyYHbIC TIpeaMeThl. Du3uKa.
XUMUS.» — HHTETPUPOBAHHBINA KYpPC TSI MITAIIIINX TOIPOCTKOB,
B COJEpXaHUM KOTOPOTO pPacCMATPUBAIOTCS MyTH TO3HAHHS
YEIIOBEKOM ITPUPOJIBL.

W3ydeHne JaHHOTO Kypca B OCHOBHOM IIIKOJIE HANpPaBlIEHO Ha
TOCTIDKEHHE CIIETYIONINX TeIei:
— MpOTEeeBTUKA OCHOB (PU3MKU U XUMUU;

— IIOJTy4YCHHC yqamuMucsd Hpe,Z[CTaBJIeHI/Iﬁ (0] METOodax
HAYYHOTO TO3HAHHUS MPHPOJIBL;, (POPMHUPOBAHUE DIEMEHTAPHBIX
YMEHUH, CBSI3aHHBIX C BBIIIOJHEHHUEM Y4€OHOTO JIaOOpPaTOPHOTO
AKCTIEpUMEHTA (MCCIIC0OBAHMS);

— ¢opMHpOBaHHE Yy YYalIMXCS YCTOWYMBOTO HHTEpeca K



MpelMeTaM eCTECTBEHHO-HAyyHOro IuKjaa (B YacTHOCTH, K
Gbu3MKe U XUMUN).

BBenenve ¢u3MKu M XMMUU Ha paHHEH CTaauu OOydeHUs B
5—6 kmaccax TpeOyeT HU3MEHEHHS Kak (OPMBI HM3JIO0KCHHS
y4yeOHOro Mmarepuana, TaKk M METOJUKH €ro IMpernoJaBaHus.
[TosTtoMmy ocoboe BHUMaHWe€ B  TPOrpaMMe  YAEICHO
(bpoHTaTbHBIM 9KCIIEPUMEHTAIbHBIM 3aJIJaHUSIM.
[Ipenmnonaraercs, 4To BaXKHOE MECTO B Hpoliecce paboThl Haj
KypCOM 3aliMyT PpPHUCYHKU pa3JIMYHBIX SBIECHUH, OIIBITOB U
M3MEpUTENbHBIX MPUOOPOB. bojblioe KOMMYEeCTBO Ka4eCTBEHHbIX
BOIIPOCOB, UCIOJIB30BAaHUE UIPOBBIX CHUTYAIMil B MPENOAaBaHUU
JOJDKHO CITIOCOOCTBOBATH CO3JAHUIO HHTEpPECAa YUYaAIIUXCS K
MPEIMETY U CTPEMIICHUIO K €T0 TOHUMAaHHIO.

Hesamenvnocmusiii nodxo0 K pa3paboTKe coaep)kKaHUs Kypca
MO3BOJISIET pEIIaTh B XOAE €r0 M3YYEHUS DS B3aMMOCBSI3aHHBIX
3agad: oOecreuynBaTh BOCIPHUATHE, TIOHMMAHUE M 3allOMUHAHHE
3HaHWUW, CO37aBaTh YCJOBHS JJIs BBICKAa3bIBAaHUSA IOAPOCTKOM
CYXJCHHM Hay4HOTO, HPABCTBEHHOI'0, 3CTETUYECKOT0 XapaKTepa
[0 TIOBOJXY B3aUMOJICHCTBUSI YeNOBEKa M TPUPOABI; YIEIATh
BHUMaHHE CUTYyallUsM, TJ€ Vy4alluiics JODKeH pa3nuyarh
YHUBepcajJbHble (BceoOlIMe) M  yTWIWTapHble IIEHHOCTH;
WCTIOJB30BAaTh BCE BO3MOXKHOCTH [UISI CTAHOBJICHHSI TPUBBIUEK
ClIeZIOBaTh HAYYHBIM W HPAaBCTBEHHBIM TNPHUHIMIIAM W HOPMam
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 pellaTh
3aJ]auu, CBSI3aHHbIE ¢ O0yYeHHEM W Pa3BUTHEM IIKOJHHHKOB, HO
U HeceT B cebe OOJNBIION BOCHIMTATENbHBIA MOTEHIHA.
BocnuTeiBaromas byHKIUSA Kypca 3aKJII0YaeTCs B
(GOpMHUPOBAHNHN Y MITAIIMX MOJPOCTKOB NOTPEOHOCTH TTO3HAHUS
OKpPY)KAaIOMIeTO MHpPa W CBOHMX CBSI3¢H C HHUM: DKOJIOTUYECKH
000CHOBaHHBIX OTPEOHOCTEN, HHTEPECOB, HOPM M ITPABHIIL.

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

W3 Bcero KOMIUIEKCA COBPEMEHHBIX METOAOB IO3HAHMS
IPUPOJBI B KYpCE COAEPIKATCS CBEIACHHUS O HEKOTOPBIX W3 HUX:
HaOIIOICHUSX,, U3MEPEHUSIX, IKCIIEPUMEHTAX, MOIETUPOBAHUU —

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



MHCTPYMEHTAX, KOTOPbIE YEJIOBEK UCIIOJIb3YET B CBOEH MPAKTUYECKOU
JESTENILHOCTH.

BeinonHsas  nponeneBTUYECKYK0 posib, Kypc «BBeneHue B
€CTECTBEHHO-Hay4YHblE INpeAMeThl. EcTecTBO3HaHHE»  COAECPKHUT
CUCTEMHbIE, & HE OTPHIBOUHBIE 3HaHMs. Bojblloe BHUMaHUE B HEM
yIEISAeTCsl IPEEMCTBEHHBIM CBA35IM MEXKIY HAadaJlbHOH M OCHOBHOM
IIKOJIOM,  MHTErpalMd  3HAHUHW  BOKPYr  BEAYIIUX  HJCH,
OIPEACIIAIOINX CTPYKTYpy  Kypca W CIOCOOCTBYIOIINX
(OpMHPOBAHHUIO LIEIIOCTHOTO B3IJIsJ1a HA MUP.

B kypce narorcs nepBble NPEACTABICHUS O TAKUX NOHATHAX, KAaK
«Macca», «B3aUMOAECUCTBUE), «CHIIa», «IHEPTHS», «aTOMY,
«MOJIEKYJIa», «(XUMUYECKUH DJIEMEHTY.

[lonydyaeMble ydyamMMucCs CBEACHHMsS O BEIIECTBAX M MX IIpe-
BpAILlEHUSAX MOTYT CIIY>)KMTh II€PBOHAYAJIBHOM OCHOBOWM Ui IIO-
CTEIIEHHOI'O0 OCO3HAaHMS MJIEM O TOM, YTO Marepus U (QopMmbl ee
JIBIDKEHUS BCErJia B3aMOCBSI3aHbl, YTO OOBEKTHI IPUPOBI 00pa3yroT
LIEJIOCTHBIE CUCTEMBI, OTHOCUTEJIBHO YCTOMYMBBIE, HO B TO JK€ BPEMs
JuHaMuuHble. Hapymenue 53TOH  AMHAMUYECKOM yCTOMYMBOCTH
CUCTEM MOXXET IPUBECTH K HEXKEIATEIbHbIM IOCIEACTBUIM.
Oco3HaHue HTOW MM BaXKHO JUIsI MOHMMAHUS HKOJIOTHYECKUX
npooJieM.

WHTerpanus pa3ivuHbIX €CTECTBEHHO-HAYyYHBIX 00JacTei 3HaAHUS
OCHOBaHa Ha NPEJCTaBICHUM O €JUHCTBE MPHUPOABI U OOLIEM IS
BCEX €CTECTBEHHBIX HAYK METOJI€ IO3HAHUS.

CopepkaHve  JaHHOTO  Kypca  CTpOMTCS  Ha  OCHOBE
JeSITEIbBHOCTHOTO MOJIX0/1a. Bosneuenue yuammxcs B
pa3HOOOpa3Hy0 Y4eOHYIO, HCCIEIOBATEIbCKYI0O M TMPAKTHYECKYIO
NeSITENIbHOCTD SIBISIETCSl YCIOBUEM MPUOOpPETEHHs] MPOYHBIX 3HAHUM,
npeoOpa3oBaHusl MX B YOeXKIEHUS M YMEHHS, CTAHOBJICHUS
OTBETCTBEHHOCTH KaK 4e€pThl TUUYHOCTH.

Mecro npenMera B yueOHOM IIJIaHe

Kypc paccunrtan Ha 68 yueOHBIX 4acoB, B TOM 4ucie B 5, 6
KJaccax 1o 34 yyeOHBIX yaca U3 pacuyera | yueOHBIHN yac B HEJIEIIO.

B coorBercTBMM ¢ yueOHBIM IJIaHOM Kypcy «BBenenue B
€CTECTBEHHO-Hay4Hble NpeaMeTbl. dusnka. XumMus» NpeaimecTByeT
Kypc «OKpyKaroluii MUpP», BKIIOUYAIOLUIMI HEKOTOPbIE 3HAHUSA U3
oOmacth (GU3MKK, XHUMHHM, acTpoHOMUH. B cBow ouepensp,
coJiepkaHue Kypca «BBeleHHE B €CTECTBEHHO-HAYyUHbIE IPEIMETHI.
EcrecTBO3HaHue», SBIAACH NPOMEIEBTHUECKUM, CIYKUT OCHOBOH
JUI TIOCJIEYIOLIET0 U3Y4YEHUs] KypcoB (DM3UKU U XMMUU B OCHOBHOM
IIKOJIE.



Pe3yabTaThl 0CBOEHHS Kypca

JInyHOCTHBIMM pe3yJIbTaTaMHU U3Y4YeHHs Kypca «BBeneHue

B €CTECTBCHHO-HAYy4YHbIC TIpeaMeThl. Du3nka. XuMUS» SIBISIOTCS:

— pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH yJaruxcs;

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

— BOCIIUTAHHE OTBETCTBEHHOT'O OTHOIICHUS K MPUPOJIC,
0CO3HaHHME HEOOXOIMMOCTH 3aIIUTHl OKPYXKAIOIEH Cpe/ibl;

— (hopMupoBaHUE TUIHOCTHOTO OTHOIICHHSI IPYT K IPYTY, K

YUHTEIIIO.
MeranpeaMeTHBIMHU pe3yabTaTaMM U3Y4CHUS Kypca SBISIIOTCSA:

— OCBOGHHE  MPHEMOB  HCCIIEJOBATEIbCKON  JIEATEIbHOCTH
(cocTaBieHHe TUIaHA, KCIONb30BaHHE MPHOOPOB, (GOpMyTHUPOBKA
BBIBOJIOB H T. I1.);

— opmupoBanne  mpuemoB  paboTel ¢ HWH(pOpPMaNHEH,
NPECTABICHHON B pa3nuyHoi Gopme (Tadnuibl, rpaduKu, pUCYHKH
U T. 71.), Ha pa3auuHblx Hocutensx (kuuru, HWurepuer, CD,
NEepUOIUYECKUE U3/1aHUS U T. [1.);

— pa3BUTHE KOMMYHHUKATUBHBIX YMEHUN U OBJIAJICHUE OIBITOM
MEXJIMYHOCTHOM KOMMYHHUKAllUM (BEIE€HUE ITUCKyCcCHM, paboTa B
rpynmnax, BBICTYIUIEHHUE C COOOLIEHUSMH U T. 1.).

IIpeaMeTHbIMH pe3yJbTaTaMM H3yueHHUs Kypca «BBenenHue B
€CTECTBEHHO-HAY4YHbIE IIPEAMETBI. ECTeCTBO3HAHUE) ABISAIOTCA:

— OCBOEHHE 0a30BBIX €CTECTBEHHO-HAyYHBIX 3HaHUH,
HEOOXOMUMBIX IS JajJbHEHWIIero M3y4eHHUs CHUCTEeMaTH4YECKUX
KYPCOB €CTECTBEHHBIX HayK;

— (opMHUpPOBaHUE HIIEMEHTAPHBIX UCCIIEI0BATEIbCKIX YMEHHIA;

— MPUMEHEHHUE TMOJYyYEHHBIX 3HAHUM M YMEHHMM ISl pEelIeHUs
MPaKTUYECKUX 3a]1a4.

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

Benenue (2 )

[Ipupona xuBass U HexuBas. SABIeHUs] nMpUpoabl. Yeno- Bek
— yacTh npupobl. BiusHue yenoseka Ha mpupoay. Heo6xoaumocTts
U3YYCHUS TPUPOILI U OepexHOro OTHOIIeHHs K Heil. Oxpana
HPHUPOJIEL.



dusnka 1 XUMHUs — Hayku o npupojae. Uto u3ydaer pusuka. Tena
Hn BCIICCTBA. Yro HU3Yy4acT XUMMUA. HaquLIe MCTOABI HU3YYCHHA
PUPOJIbL: HAOITIOACHHE, OIIBIT, TEOPUSL.

3HAKOMCTBO C MPOCTEUIINM (PU3NYECKUM M  XUMHYECKUM
obopymoBaHueM: nmpodupka, koida, JJabopaTOPHBINA CTaKaH, BOPOHKA,
MHUIIETKA, IIIIaTelb, IIACTMACCOBBIM M METaJDIMYSCKHUI IITAaTHUBEI,
neprkatenb Juis npoOupok. HarpeBarenbHblil mprOop, 0COOEHHOCTH
wiameHu. [IpaBuiia HarpeBaHus BEIIECTBA.

W3mepuTenbHble NpUOOPHI: TUHEIKA, U3MEpUTEIbHAs JIEHTA, BECHI,
TEPMOMETP, MEH3YpKa (eIMHUIBI U3MEPEHUH, 1IKaja Npu- Oopa, leHa
JIeJIEHUs, IPEIeNl U3MEPEHUH, ITpaBuIIa M0JIb30BAHUS).

JlaGopaTropHbie padoThI M ONBITHI

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

W3mepenus oobemMa sxuakoctu. M3mepenne

o0BeMa TBEpAOTO Tea.

Tena u BemectBa (11 )

XapakTepucTuku Tel U BemecTB (dopMma, 00beM, IBET,

3anax). OpraHnyeckre 1 HEOPraHMYEeCKue BEIIeCTRa.

TBepnoe, kuakoe W razoo0pa3HOe COCTOSIHUSI BemiecTBa. Macca

Tena. Macchl pa3nUYHBIX TN B MPUPOJIE. DTAIOH Macchl. Bechl.

Temneparypa. TepmoMeTpel.

HenuMocTp BemecTBa. Monekysbl, aToMbl, HOHBI. [IpencraBienue
0 pa3Mepax yacTull BemecTBa. J[BmkeHue yactul BemecTBa. CBs3b
CKOPOCTH JBIKEHHUS YacTHI] ¢ TemrepaTypoil. {uddy3us B TBepabIx
Tenax, JKUJIKOCTAX W Tra3ax. BzaumojelcTBHe 4YacTUIl BEIIECTBA U
aToMoB. [losicHeHue cTpoeHus: U CBOMCTB TBEPJIBIX TEI, JKUJIKOCTEU U
ra3oB C MOJICKYJISIPHOM TOUKH 3peHusi. CTpOeHHE aToMa U MOHA.

XUMHUYECKUE BJIEMEHTHl (KUCIOpPOJA, a30T, BOJOPOJ, KEIEe30,
ATIOMUHHMA, Menb, docdop, cepa). 3HAKH XUMHYECKHX DJIEMEHTOB.
[Iepuonnueckas cucrema /[. . Menneneesa.

IIpoctele w cioXHBIE BemecTBa (KUCIOPOJ, a30T, BOJA,
YTJIEKHUCIIBIN Ta3, TOBapEeHHAS COJIb).

Kucnopon. I'openune B kuciopoze.

doTtocuHTE3.

Bonopoa. Boznyx — cMmech razoB. PacTBopbl

Y B3BECH.

Bona. Boaa xak pactBoputenb. OuncTKa NPUPOIHOM BOIBI.

IImoTHOCTE BemiecTna.



JlaGopaTopHbie pabOThI U OTIBITHI

CpaBHeHuE XapaKTEPUCTUK TENl.

Habumronenne pa3innyHbIx cOCTOAHUMN BenlecTBa. Mi3mepenue

MAacChl TEJIa Ha PhIYaXHBIX Becax. M3MepeHue teMieparypbl

BOJIbI M BO3/1yXa.

Habmonenue nenumoctu BemectBa. Habmonenue

sBJIeHUS TUPDY3UH.

HaOnroneHnue B3auMOAECHCTBUS YAaCTULL PA3JIMYHBIX BEILIECTB.

Habumonenue ropenus.

OOHapyXeHue KUCIIopoJia B COCTaBe BO3/1yXa.

ITpuroroBneHue pacTBopa ¢ OIPEIEICHHON MacCOBOM 10JIen
IIOBapEHHOU COJIN.

Pasnenenne pacTBOPUMBIX UM HEPacTBOPUMBIX BELIECTB
(GuIbTPOBAaHUEM.

M3mepeHue MII0THOCTH BEILECTBA.

B3aumopeiicteue Ten (10 )

W3meHenne ckopoctd ©U (GOpMBI  Tenl  NpU  HUX
B3aWMOJICUCTBUH. [[eiCTBHE U MPOTUBOICUCTBHUE.
Cuuta Kak XxapakTepHCTHKa B3auMoaecTBus. JuHamomerp.
HpbroTOH — eauHuIa U3MEPEHUS CUJIBI.

Wuepuus. IlposiBneHue wuHepuuu, NOpUMEPBl €€ ydera |
npuMeHeHus. Macca kak Mepa HHEPTHOCTH.

I'paBuTanimonHoe B3aUMOJICICTBHE. I'paBuTanmonHnoe
B3auMoelicTBre 1 BceeneHHaa. Cria TSDKECTH. 3aBUCHMOCTH CHUJIBI
TSIPKECTH OT MAcCCHI.

Hedopmarusi. Paznuunbie Buasl nedopmaruu. Cuna ynpyrocry,
ee HarpasjeHHe. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT Je(opMaIiu.

Cwia TpeHus. 3aBUCUMOCTH CHJIBI TPEHHS OT CHJIBI TSDKECTH U
KauecTBa 0OpabOTKM moOBepxHOCTeW. Ponb TpeHus B mpupoae u
TexHuke. CrocoObl YCUIICHHS U OCTIa0NIeHUs TPEHUSI.

DOnekTpuueckoe B3aumojeicTBrue. OOBICHEHHE JIIEKTPUYECKOTO
B3aUMO/ICHCTBUSI HA OCHOBE JIEKTPOHHOM TEOPUHU. DIIEKTPU3ALUS TENl
TpeHueM. [lepenaya ayeKTpUIecKOro 3apsiga Mpu COMPUKOCHOBEHUH.
B3anmopeiicTBre 0OTHOMMEHHO U Pa3HO- UMEHHO 3apsHKEHHBIX TE.

MarautHoe  B3aumMozeilcTBue. IloCTOSHHBIE  MarHMTHL, HX
neiicTBhe Ha keae3Hble Tena. Ilomroca MaruuToB. MarHuTHBIE
cTpenku. 3emisi Kak MarHuT. OpHEeHTHpOBaHUE MO KOMIacy.
[IpuMeHeHre MOCTOSTHHBIX MATHUTOB.

JlaBneHue Tena Ha OMOpPY. 3aBUCUMOCTb JABJIEHUS OT IUIOMIAAU



onopsl. [Tackans — eauHUIIA U3MEPEHUS TABJICHUS.

[lepenaya paBieHus >KUAKOCTAIMU W razamu. 3akoH [lackas.
HaBnenve Ha rinyouHe xuakoctu. CooOmiaromuecs COCyAbl, HX
IIPUMEHEHUE.

JlelicTBue ®UIKOCTEH HA MOTPYKEHHOE B HUX TENO0. ApXHUMeN0Ba
cuia. 3aBUCHUMOCTb apXHMEJIOBOW CHJIBI OT pojAa KUIAKOCTH U OT
0o0bemMa MOrpyKEHHOM YacTH Teja. Y CJI0BUSI IJIaBaHUS Tell.

JlabGoparopHblie padoThI M ONBITHI

Habnronenne BO3HUKHOBEHHS CHIIBI YIIPYTOCTH MPH AePOpMaLnu.
Habmronenune paznuuHbix BUIOB Aedopmanuu. MccienoBanue

3aBUCHUMOCTH CHUJIBI YIIPYTOCTH OT J1e(hOpMaLInH.

N3mepenue cuitbl TpeHHUsL.

Habnronenne 3aBUCHMOCTH MHEPTHOCTH OT Macchl Tefa. M3yuenue

Pa3IUYHbIX BUJIOB TPEHUS.

HaGnroneHue B3auMoeiCTBUS HAIEKTPU30BAHHBIX TEJ.

HabntoneHne MarHUTHOro B3aMMO/IEHCTBHSL.

Onpenenenue AaBieHUs Tela Ha OINOPY.

Habnronenue 3aBUCHMOCTH AaBIICHHS KHUJIKOCTH OT TITyOHHBI
HOTPYXKEHHUS.

Habutoienne ypoBHSI JKUJKOCTH B COOOIIAIOIINXCS COCYIaX.

N3mepenne BBITAIKUBAIOLIEH CUJIBI.

OT yero 3aBUCHUT BBITAJIKUBarOLIast (apxume0Ba) cuia? BersicHeHne

yCIIOBUS TUTaBaHUS TEJI.

dusnueckue U XuMuueckue sipjaeHust (7 1)

MEXAHUWYECKMUE ABJIEHUA (3 u)

[lonatne 00 OTHOCHUTEIBHOCTH MEXAaHHYECKOTO JIBUKECHMS.
PazHooOpasHble BUABI MEXaHMYECKOTO JBMXKEHHS (TPAMOJIMHEHHOE,
KPUBOJIMHEHHOE, JBWIKEHHWE TI0 OKPY)KHOCTH, KOJI€OATEIbHOE).
Mexannueckoe IBUKEHUE B PUPOJIE U TEXHHKE.

IIyte m Bpems nBmkeHus. CKOpocThb JBHXKEHMs. PaBHOMepHOE,
YCKOPEHHOE U 3aMEJJIEHHOE JIBUYKEHUSI.

3BYK Kak MWCTOYHHMK HWHpoOpMalud 00 OKpYyXKarolleM MHupe.
Ucrounnkn 3Byka. Komebanme — HEOOXOauMOE  YCIIOBHE
BO3HUKHOBEHHUsl 3ByKa. OtTpaxkeHue 3ByKa. Oxo. ['ojmoc u ciyx,
ropTaHb U yXO.

TEIUJIOBBIE ABJIEHUS (4 u)

N3menenne o0beMa TBEPIBIX, KUAKUX M Ta3000pa3HbIX Tel
IIPU HarpeBaHWU U OXJIAXKACHUU. YUET TEIJIOBOTO PaCIIUpPEHHs U
UCIIOJIb30BAHUE €r0 B TEXHUKE.



[lnmaBnenne wm otBepaeBanue. TasHHE CHera, 3aMep3aHUE
BOJIbl, BBITUIABKA YyT'YHA U CTaJIM, U3TOTOBJICHUE JI€TaJICH OTIMBKOM.
Ucnapenue xuakocteit. (OxiaaxaeHUe KUIKOCTEH Tpu
ucrnapenuu.) Konpencammsi.
Temnmonepenaya.

JlaGopaTopHble padoThI U ONBITHI

W3mepeHne myTyu U BpEMEHHU JBUKEHUS.

Brrurcnenue ckopocTu IBUKECHHS OpycKa.

HabmtoieHue OTHOCUTEIHbHOCTHU ABHIKEHUS.

HabmtoieHue HCTOYHHUKOB 3BYKa.

Habmroienue n3aMeHeHus UIMHbBI Tella IPYU HarpeBaHUU U
OXJIAXKICHUH.

Habmroienue n3meHneHuns: o0beMa KHUAKOCTEH U ra30B MpH
HarpeBaHUM U OXJIAKICHUHU.

HarpeBanue cTekJIsIHHON TpyOKH.

OTamMBKa UTPYLIEYHOTO COJJATHKA.

Habumronenue 3a muiaBiieHueM CHera.

Habmroienue vicmapeHust ¥ KOHEHCAIIMH BOJIBI.

PactBopenue conu u BelapuBaHue ee U3 pacrsopa. Ot

YEro 3aBUCUT CKOPOCTh UCIIAPEHUS KUJIKOCTH.

Habmronenue oxmaxaeHus sKUIKOCTH MPU UCTIApEHUH.

Ha6J'IIOI[eHI/IC KUIICHWS BOJBI.
PazMeTka mIKanbl TEPMOMCETpaA.

HabmroneHne TenaonpoBoJHOCTH BOABI M BO3AYXA.
[ToaroToBka k rofoBoit KOHTpoJbHOH padoTe (1 u) ['onoBast
KOHTpOJIbHas paboTta (1 u)

Pe3epBHoe Bpems (2 1)

6 KJIACC (34 4, 1 4 B HEzEmI0)

duznyeckue U xumudeckue sapieHus (16 u)

OJIEKTPOMAT'HUTHBIE SABJIEHUA (4 u)

DJIEKTPUUYECKUN TOK KaK HAIIPaBJICHHOE JIBUKEHUE

AJIEKTpUYECKUX 3apsaaoB. Cuia Toka. AMIEpMeTp.

Amniep — eIMHUIA U3MEPEHUSI CHITBbI TOKA. [10CTOSITHHBIN 1
MIEPEMEHHBIN TOK.

Hanpsixenue. BonsT™merp. BosbT — enuHuna usmepeHus
HaIpsKEHUS.

Wcrounnku Toka: 6aTapeiika, akKyMyJsTop, TCHEpaTop
AIIEKTPUIECKOTO TOKa (0€3 pacCCMOTPEHHS UX YCTPOHCTBA).



Onektpuyeckue nenu. [lapanneapsHoe u nocaea0BaTeIbHOE
COEIUHEHHUS.

HeiicTBus Toka. TemnoBoe AeiCTBUE TOKA.

Jlammibl HakanWBaHUA. DJIEKTpOHArpeBaTelibHbIE MPHUOOPHI.
MarnautHoe neificTBHE TOKA.

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

CBETOBBIE SABJIEHUA (5 1)

CBeT KaK UCTOYHUK UH(POPMALIUHU YEIOBEKa 00 OKPYKAIOIIEM
mupe. Mcrounuku ceera: 3Be31pl, COJHIIE, SJIEKTPUUECKUE JIAMIIBI U
ap.

[IpsiMmosinHeiiHOe pacnpocTpaHeHHE CBeTa, 00pa3oBaHHE TEHEH.
OtpaxeHue cBeTa. 3epkaia.

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

Ontruyeckre mpuOOpHL: QoToaImapaT, MPOCKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOM (Ha3HaueHue NMpUOOpPOB, HCII0JIb30BAaHUE B HUX
JIUH3 U 3epKa).

['ma3 u ouku.

Pasnoxxenue 6enoro csera B cektp. Panyra.

XUMHNYECKUE ABJIEHUA (7 u)

XUMHUECKHE PEaKIWH, WX TPU3HAKK W YCIOBUS HX
NPOTEKAHUS.

CoxpaHeHHne Macchl BEIIECTBA MPU XMMHUECKUX PEaKIIHIX.

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

Oxcuapl (yraekuciblii ra3, HeramieHass H3BeCTb, KBapll); Ha-
XOXJEeHHEe B TMpHUpone, (U3NYEeCKHMe M XHMHUYECKHE CBOICTBA;
pPUMEHEHHE.

Kucnotsl, mnpaBuna paboThl € KHUCIOTaMH, WX MPHUMEHEHUE.
OcHoBanus. CBoiicTBa 1mienouel, mpaBuia padbOThl ¢ HUMH, HX
¢u3nueckue M HEKOTOpble XHMHUYECKHE CBOWCTBA; MPUMEHEHHE.
Conn (noBapeHHas COJb, COJA, MEJ, MpaMoOp, U3BECTHSK, MEIHBIN
Kynopoc u jap.). Haubonee xapakrepHble NpUMEHEHUS COJIEH.
Haubosiee wu3BecCTHbIlE OpraHMYECKHE BELIECTBA —  YIJIEBOJBI
(rmoko3a,  caxapo3a, Kpaxmaid), HEKOTOpble HMX  CBOICTBa,
IpUMEHEHHE; OEJKH, UX POJIb B JKU3HM 4YEJIOBEKA, MCKYCCTBEHHas
IUINA; )KUPBI, UX POJIb B )KU3HU YEJIOBEKa, UCIIOJIb30BaHUE B TEXHUKE;
NPUPOIHBIH ra3 1 HeTh, MPOAYKTHI UX MEPEPAOOTKH.

JlabGoparopHblie padoThI M ONBITHI



ITocnenoBarenbHOE COEIUHEHHE.
[TapamensHOE COEIMHEHHUE.

Hablnronenue pa3nuyHbIx A1EMCTBUHN TOKA.
COopxka mpocTeiiero 3JeKTpOMarHuTa.

JlelicTBHE HA MPOBOJHUK C TOKOM.
CBeT U TEHb.

OTtpakeHue cBeTa 3epkaiiom. Habmonenne
OTpaXKEHUsI CBETA B 3€pKaJle.

[Toryuenue n300pakeHus B IMIIOCKOM 3€pKaje.
Habumronenue 3a npenomMiieHuEM CBETA.
Hab6monenue n3o0paxeHuil B JIMH3E.

Habmtoienue criekTpa COTHEYHOTO CBETA.
Habmronenue puznyeckux U XUMHUECKUX SIBJICHUM.
JlelicTBME KUCIOT U OCHOBAaHUI Ha UHIUKATOPBI.
BolsicHeHHEe pacTBOPUMOCTH COJIEH B BOJIE.
Pacno3znaBanue kpaxmarna.

UYenosek u npupoja (15 u)

3EMJISI — IUTAHETA COJTHEYHOM CUCTEMEI (3 u)

3Be3nHoe  He0O:  co3Be3aus,  IUIaHeThl.  PasBurtune

npencTaBieHui yenoseka o 3emiie. ConHeunas cucreMa. ColHLe.

JBwxeHue 3emid: BpallleHHE BOKPYr COOCTBEHHOH OCH, CMEHa
JHS W HOYM Ha pa3IMYHBIX HIMPOTax, oOpalleHue 3eMJu BOKPYT
CouHIla, HaKJIOH 36MHOM OCH K IUIOCKOCTH €€ OpOUTHI, CMEHA BpeMEH
roja.

JIlyna — cnytHuk 3emun. ®asel JIyHBI.

M3MeHeHrne TOpU30HTABHBIX KOOPMHAT HEOSCHBIX TEN B TEUEHUE
CYTOK.

3HaKOMCTBO C MPOCTEHIIMMU ACTPOHOMHYECKUMH NpUOOpaMu:
acTpOJISAOuSs, TEIECKOTI.

HccnenoBanus kocmuueckoro npocrpancrsa. K. O. [lnonkosckui,

C. II. KoponeB — ocHoBarenu COBETCKOM KocMOHaBTUKH. [O. A.
lNarapun — mnepBblii KOCMOHABT 3eMiH. VICKycCTBEHHBIE CITYTHUKH
3emnu.  OpOurtanpHble  KocMuueckue — craHuuu.  Kopabmu

MHOTOpPa30BOI0 HCIONb30BaHUs. lIporpamMmmbl OcBoeHUS KocMoca:
OTEUYECTBEHHbIE, 3apPYOEIKHbIE, MEXKTYHAPOIHBIE.

3EMJISI — MECTO OBUTAHUM A YEJIOBEKA (3 u)

Jlutocdepa, MaHTHs, SOAPO; YBEJIWYCHHE IUIOTHOCTH U
TeMITepaTypbl 3eMJu ¢ TIIyOnHOU. M3yueHne 3eMHBIX HEp.
I'mapocdepa. CymoxoactBo. HccnenoBaHue MOPCKHUX TIyOHWH.



Atmochepa. AtTmochepHoe mgamieHue, OapomeTp. BraxkHOCTBH
BO3/yXa, ONpEACICHHE OTHOCUTEILHOW BIIAXXHOCTH. ATMOC(EpHBIC
SIBJICHHS, TPOM M MOJIHUS. OCBOCHHE aTMOC(EphI YETOBEKOM.

YEJIOBEK AOITOJIHAET ITPUPOLY (8 u)

MexaHu3MBbl. Mexanndeckas pabora. OHeprus.
CunreTndeckue MaTepHabl.
MexaHu3mMbl — TOMOUIHUKK 4eJoBeKka. [IpocTbie MeXxaHU3MBI,

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

Mexanuueckasi paborta, ycinoBus ee coBepumeHus. Jxoymp —
€/IMHULIa U3MEPEHUs PAOOTHI.

Oneprusa. Hcrtounuku »5Hepruu. Pasznuusble BUABI TOIUIMBA.
Conneuynas »Heprus, €€ pojb Ul KU3HM Ha 3emue. TeruioBble
ABUTaTCliv, ABUIaTCIIM BHYTPCHHCIO CropaHus; HUX IIPHUMCHCHHUC.
TGHJIOBBIG, ATOMHBIC U TUAPOIJICKTPOCTAHIINH.

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

ITonnmepsl, cBOMCTBA M NPUMEHEHUE HEKOTOPBIX U3 HHUX.

Bonokna: mnpupoaHble M HCKYCCTBEHHBIE, HUX CBOHCTBA H

IIPUMEHEHHUE.

Kayuyku n pe3uHa, nx CBOMCTBA U IPUMEHEHMUE.

B3ANUMOCBA3b YEJIOBEKA U ITPUPOBI (1 u)

3arps3HeHue atMmocdepbl U THIpocdepbl, UX BIMSHHUE Ha
3nopoBbe soned. KoHTpone 3a  cocTosHHEeM aTtMmocdepbl U
ruapochepsl.

ParmonanbHOE HCIIONB30BaHKE TOILIHBA. VICIIOB30BaHNE YHEPTHA
peK, BeTpa, MPUIUBOB, Teruia 3emin, sHeprun Connua. CoBpeMeHHast
Hayka U Ipou3BoJCTBO. CpeacTBa cBA3HM. 3HAHUSA, UX POJIb B KU3HU
YyeoBeKa U 00IIecTBa.

Kak moau mo3HaroT oKpyxamomuil Mup (Hayka BUepa, CErojiHs,
3aBTpa).

VYnpaBieHue MpPOU3BOACTBOM: POJIb aBTOMATHUKH, 3JIEKTPOHUKH.
Komnbsrotepusanms nmpousBoactsa. Po6otsl. Llexu-aBToMaThl.

CpenctBa cBsizum W mepenada uHpopManuu: Tenerpad, temedoH,
paauocBsa3b (paZMOCTAHLIMS, PATUOBOJHBI, AHTEHHA, MPUEMHUK,
IPOMKOTOBOPUTEID), TEIIEBUJICHUE.

JlaGoparopHblie padoThI M ONBITHI

HaOmronenune 38e3nnoro Heda. HadOmronenue



JIyHBI B TEIECKOIL.
Omnpenenenne azumyTa ConHIA € TOMOIIBIO0 KoMmaca. 3roToeneHue
acTpoJsIONu U ONpe/ieIeHNE C €€ TIOMOIIBIO BbI-
COTBI 3BE3/I.
N3mepenue atMocdepHOro AaBieHus 6apoOMETPOM.

Nsrorosnenue rurpomerpa. M3yuenue

JICUCTBUS pblyara.

N3yuenue neicTBUs NPOCTHIX MEXAaHU3MOB.

Brruncnenre MexaHU4ecKkoi paboThI.

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 r0/10BOM KOHTpoJibHOM padoTte (1 u) ['omoBas koHTpoIBHAS
pabora (1 4)
PeszepBHoe Bpemst (1 1)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHNE
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-Hay4Hble NpenmeTsl. EcrecTBo3Hanue. ®Pusmka. Xu- Musl.
5—o6 KJacchl. YUeOHUK.

o I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Ilonmax JI. C.
BBenenune B ecTecTBeHHO-HayuyHble mpenMeTsl. EcTecTBo3HaHME.
Ousnka. Xumus. 5 kinacc. Pabouast TeTpanb.

o I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Ilonmax JI. C.
BBenenne B ecTecTBEHHO-HayuyHble IpeaMeTsl. 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.

CIHCOK HAIISIOHBIX ITOCOOH

1. JIlammia HaKaJIUBaHUSL.

2. Tennon30asHOHHbIE MaTEPHUAIbI.

3. 3aTMeHHs.

4. I'1a3 xak oNnTHYECKast CHCTEMA.

5. 3emna — minaHera COJIHEYHON 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 Hememo)

XapakTepucTUKa BUIOB

np. Tena u BemectBa. MHOrooOpasue sBJICHHMA
PUPOJIBIL. duznyeckue SIBJICHUSL:
MEXaHUYECKUE, TEIJIOBbIE, IEKTPOMAarHUTHBIE,
CBETOBBIE.

Beinonnenue ynpaxsenui. JleMoHcTpanuu
pa3INyYHbIX (PU3HYECKUX SIBICHUN

No | Tema ypoka Conepxanue ypoka JIESTENBHOCTH YUAIHXCS

yp

OK

a
Beenenue (2 1)

1 Brenenue. [Tpupona xxuBast u HexuBas. [lonsatue o N3yueHue sABIEHUNW NPUPOLBI,
Tena u SABJICHUAX NPUPOALL. UenoBek — yacTh UCIIONB3YSl PUCYHKH YueOHUKA U
BeIIeCTBA. MIPUPOJIBI, 3aBUCHUT 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: JIECHOM neﬁsam, 23401 SBJICHUU 10 penpoayKLIUSIM.

Yro Ha pPEKy, 3Be3JHOE He0O, >KUIHUIIE JIPEBHETO Brigenenne Ha3BaHWiT BEMISCTB,
HU3y4dacT YCJIOBCKA, COBPEMCHHAasA YyJiMla, pa3JIMIHbIC (1)I/ISI/I‘~IGCKI/IX TSIl U q)HgﬂquKI/IX
XAMHUS BHUJIbI TPAHCIOPTA, HCCIENOBaHUE KOCMOCa U SBJIEHUH U3 TPEITI0KEHHOTO

YUUTENIEeM TEKCTa.

PaGora ¢ Tabnumamu u3 padboueit
TeTpaju.

OnpeneneHne XUMAYSCKUX SBICHHMA
Ha OCHOBE JIEMOHCTpAIUHl.




XUMHUYECKUE SIBICHHUS IPEBpACHUS BEIIECTB.
[TpuponHble, UCKYCCTBEHHBIE W CHHTETHYECKHE
BellecTBa. HarpeBanuwe caxapa B MpoOHUpKe,
raiieHue coJpl YKCycOM U JIp.

MeTtonasl
uccaeaoBa
HUSA
MIPUPOJIBI.
Jlabopatop
HOE
obopynoBa
HUE.
H3mepenust.
Nsmepuren
bHBIE
puOOpBHI.
[Ipocreiimm
e
M3MEPEHHUS.

Onucanue sBJIEHUN IPUPOJIBI B TUTEPATYPE U
uckyccrse. HayuHblil TOAXO0N K H3yYCHHIO
npupoasl. Habnronenue, oneIt, Teopusi.
JlaGopaTtopHoe 000py10BaHKE, IITATHUBBI.
[TpaBuna nonap30BaHMs U paBUila 0€30IaCHOCTH.
Jlabopamopnule onvimut:

1. Ykpenuts Ha IITaTUBE JIANKY U KOJIBIO TAKUM
00pa3oMm, YTOOBI LIIapUK, BBITYIICHHBIN U3
JIaTIKH, POJIETEB CKBO3b KOJIBIIO, YAl B
KOpOOOUKY, CTOSIIYIO HA OCHOBAaHUH IITATUBA.
2. OmipenenuTh YMCIIO My3bIPhKOB, KOTOPHIE
BBIMIYT U3 KOJIOBI, €CJIN €€ OTKPBITHIN KOHELl

OILyCTUTH
B BOJIY M HarpeBaTh KoJ0y TEIJIOM pyK

Posib u3MepeHnii B HAy4HBIX HCCIETOBAHUSIX
U B IpakTtuke. lIpocreimme nu3MepurenbHbie

npuOOpbl M HMHCTPYMEHTBI:  JIMHEiKa,
U3MEpUTENIbHAS  JIEHTa,  M3MEpHUTEIbHBIN
mwMHIap, nauHamomerp. Illkama mnpubopa:

LIEHA JIeJICHUs, TIPEJeN U3MEPEHNNH. AJITOPUTM
HaxOXJEHUsA ILEHbl JelIeHUs U Ipejena
WU3MEPEHMUI. W3mepurenpHas JMHEHKa,

Boinonnenue nabopatopHbIx

OTIBITOB.
Pabota B rpynme

N306paxkenune mkanel 1000010
npubopa ¢ yka3aHueM LIeHBbI
JIEJIEHUS U TIpeiea U3MEPEHUN.
HaXO)KI[eHI/IC ICHBI ACJICHUS U
npezena U3MepeHui npudopa.
Brimonaenune nabopaTopHbIX
OIIBITOB.

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

JIeNieHUsT W Tpejena  HU3MEpeHHH.
Haxoxxnenne TIeHBI JIeNEHUS |
nperena  u3MepeHui  mpubopa.
Brimonaenune pabopaTopHbIX padoT.
Pabota B rpymme.




CEKYHJIOMEpP NI€MOHCTPAlMOHHbINA, BOJBTMETP
JIEMOHCTPALIMOHHBINA, BECHl CO  ILIKAJOM,
JTUHAMOMETP AEMOHCTPALlMOHHBIN
Jlabopamopnsie pabomet:
pa3sMepoB  (UBHYECKOTO  Tejan,
obbema  xkuakoctuw», «l3mepenue
TBEPJIOTO TEJIA»

«Onpenenenue
«3mepenue
o0beMa

Tena u Bemectna (11 u)

Xapakrepu
CTUKH TEJ U
BEILIECTB.
CocrosiHue
BEILIECTBA.

[TucemenHsblii ompoc mo Teme «BBemeHuey.
XapakTepucTUKU Tell | BemiecTB: (opma,
00Bb€eM, IIBET, 3alax.

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

TBepaoe, xKuaKkoe 1 razo00pa3HOe COCTOSHUS
BemecTBa. CoxpaHeHnue GopMbl U o0beMa
TBEP/BIMU TEIIaMH, COXpaHEHHE 00beMa U
HECOXpaHeHUe (HOPMBI KUIKOCTIMH,
HecoxpaHeHue (popmMbl 1 00beMa razamu.
[TpusHaky pu3MUECKUX SIBICHUN: IPU NIEpPEXo0/ie
BEIIIECTBA U3 OJHOTO COCTOSIHUS B IPYroe He
MOSIBJISICTCS HOBBIX BEIIECTB, HE MPOUCXOJIAT UX
MIPEBPAITCHHSL.

Jlabopamopnas paboma «Habmonenue

CpaBHEeHHUE XapaKTEPUCTUK
(hU3UYECKUX TElL.

Brinonnenue nabopatopHoit
pabotel. Habmroienue paznuyHbIx
COCTOSIHMI BEIIECTBA.

PaGora c Tabnuieit uz padboueii
TeTpaju.

Brinosninenue nabopatopHoit
pabotel. PaboTta ¢ wmmocTpanusmMu
yueOHUKa




Pa3JIMYHBIX COCTOSIHUM BELLIECTBAY.
JdemoncTpauuu. PasnmuuHble TBepaple  Tela.
[lepenuBanue NOJAKPALIEHHOM JKHJIKOCTH U3
MEH3YPKH B COCYHBI pa3HOil (Gopmbl, a 3aTeM —
CHOBa B MEH3YpKYy. IlepeBs3aB HUTBIO PE3NHOBBII
niap, HamoJHSAIOT OJHY €ro 4acTb BO3AYXOM, a
3aTeM pa3BA3bIBAIOT HUThH: BO3YX 3alOJHSET BECH
o0pem. lcmapenue BoAbl M €€ KOHJEHCAIUS.
I1naBneHue cTeaprHa 1 €ro OTBEpJICBaHUE.

Macca. Macca. IlepBbie npesicTaBieHUs O Macce Kak HalGnronenue 3a u3mMepeHneM Macchl
WsMepenne | © KOJMYECTBE BEIIECTBA. HeoOxonumocts Tela  HA  DPA3NMUHBIX  BEcax.
MAaccChl. H3MEpeHUs Macchl. 113 neropuy n3mMepeHns W3mepenne mMacchl (GU3NUIECKUX TeIl
Macchl. Mepsbl ¥ 3TalloH Macchl. PhIyaskHbIE BECHI, Ha y4eGHbIX BECax.
npaBuia paboThl ¢ HUMHU.
JdemoncTpanun. Becel. M3mepenue maccsl Tena
Ha Becax.
Jlabopamopnas paboma «V13MepeHre Macchl Tena
Ha PhIYAXKHBIX BECax»
Temnepary | TemmepaTypa Kak BakHas XapaKT€pUCTHKA TEJ Onpenenenne HeHbl JEIEHUS
pa. Y BEIIECTB, PA3JINYHBIX SBICHUN TPUPOJIBI. TEPMOMETPA.
ITpoBepka N3mepenue temmneparypsl. TepMoMeTpsl, N3mepenue temnepaTypsl
SHAHMIL. npaBuia pabotel ¢ HUMH. OcoObeHHOCTH BOJIBI U BO3/yXa

KOHCTPYKIMH MEAUIUHCKUX TEPMOMETPOB.
[ToaroroBka Kk MUCBMEHHOMY OIIPOCY.
Jlabopamopnas paboma «3MepeHune Temmnepa-
TYpPBI BOJIBI U BO3YXa.

TEPMOMETPOM.
PaGota B rpymme.

PaGora ¢ Tecramu. Pemenue




JdemMoHCcTpaumu. Bocniamenenne T'OJIOBKH
CIIUYKY NP €€ HAarpEeBaHUU. Y BEIMYCHHUE 00bheMa
JKUJIKOCTH TIPU HarpeBaHuu. JleMOHCTpallMOHHBIN
TEPMOMETP.

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

Ka4e€CTBCHHBIX 3ajJa4. Bremonnenue
SKCIICPUMCHTAJIbHOT'O 3aJaHM.

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

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

0 pasMepax 3THx yactull. CTpoeHHEe MOJIEKYI.
Jlabopamopnass ~ paboma  «HaOmrogeHue
JIETMMOCTH BEILIECTBAY.

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
saBieHu 1uddy3uny.

Jemoncrpanuu. {uddys3us naxydero
BellecTBa (Je30/10paHT, OJEKOJIOH, 3(uUp).
«Mosienb OpOYHOBCKOTO IBUKEHHSD, U3
KOTOPOH MpeBapuTeIbHO BRIHYTA Iai0a.
Juddy3us pacTBopa METHOTO KyIopoca u
BOJIBI.

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

BrimonHenue nadopaTopHoi
paboTHI.




Bzaumoneit
CTBUC

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

HaOmronenue B3anMoaencTeus
qacTul pa3JII/IqHBIX BCIICCTB.

YacTull cBapka. /lokazarenbCcTBO CyIIECTBOBAHUSA BbInoNHe e 1a60paTOpHOIt
BEILIECTBA. OTTAJIKUBAaHUA MEXy yactuuami. [losicHenne paGoTsI
Crpoenue CTPOEHHUsI TBEPIBIX TEJl, )KUJIKOCTEH, ra30B Ha
TBEPIBIX OCHOBE 3HAHWUH O CTPOEHUH BEIIECTBA.
Ted, Jlabopamopnas paboma «Habmonenue
JKUIKOCTEH, | B3aMMOJEHCTBHS YaCTULl PA3JIUYHBIX BELICCTBY.
rasos C | demoncTpanuu. B3auMoelicTBUE CBUHIIOBBIX
MOJICKYJIAAD nuIHIpoB. [Ipununanue cTekiia K MOBEPXHOCTH
HOM TOYKM | Bozbl. CBapuBaHKE B IJITAMEHH JBYX CTCKJISTHHBIX
3pEHUSL. TpyOok. CxkaTue U pacTsSKEHHUE YIIPYTUX Tedl.
Mogenu KpUCTAIIINYECKUX PEIIETOK.
Crpoenue Ponb nccnenoBanuii ctpoeHus aroma B Hayke. O. | M3yuyeHue cTpoeHus aToma.
aToMa. Pesepdopn — co3aarens miiaHeTapHONH MOJENTH N300paskenne Mojieneit CTpoeHust

ATOMBI WU
HOHBI.

cTpoenus aroma. CTpoeHHe aToma: sJIpo
(IpOTOHBI U HEHUTPOHBI), FTEKTPOHBI; MACChl ATUX
4acTHIl. 3apsi/ibl IPOTOHOB U JIEKTPOHOB, UX
B3aWMO/JICUCTBUE, 3apsi Sapa.

YeM MOTYT OTJIMYATHCS aTOMBI IPYT OT Jpyra?
CtpoeHue aTOMOB BOJIOPOJIa, TEJIHs, JIUTHSI.
O06pa3oBaHre HOHOB.

JemoncTpaumnu. Mojienu sjiep aToMOB.

aTOMOB.

CpaBHEHHE CTPOEHUS aTOMOB
BOJIOPOJIA, TEUs, JTUTHSL.

XUMHUYECKU
e

Ousndeckuit TUKTaHT «CTPOCHHE BEIIECTBA.
Crpoenue atoma». XUMHUUYECKHUE SJIEMEHThI Kak

BrimonHenue ¢puzndeckoro
JTUKTAHTA.




3JIEMCHTHL.
Ilepuonnue
cKas
Tabauia
XUMHUYCCKH
X
3JICMEHTOB
. n.
Mennenees
a. IIpocteie
U CIIOXKHEIC
BCIIECTBA.

TpynIibl aTOMOB C OAVMHAKOBLIM 3apsAA0M dpa.
3HaKH XUMHYECKHUX IJIEMEHTOB. HCpI/IOI[I/I‘ICCKaH
Ta6JII/II_Ia XHUMHUYCCKUX 3JICMCHTOB

. . Menneneesa: rpymisl, IEpUOBI,
psnbl. HoMepa XMMHUYECKHX 3JIEMEHTOB.
PacnipocTpanenure pa3nuHbIX XUMHUYECKUX
3JIEMEHTOB B IIPUPOJIE.

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

BemiectBa, cocrodimue H3 aTOMOB  OJHOIO
XUMHUYECKOTO  JJIEMEHTa, — TPOCThIe, a
COCTOSIIME U3 aTOMOB HECKOJLKHX 3JIEMECHTOB
— CIIOKHBIE.

DopMyIIbI XUMUYECKHUX BELIECTB.
JemoncTpanuun. O6pasisl Hanboee 4acTo
BCTPEUAIOUTNXCS MPOCTHIX U CII0KHBIX BEIIECTB.

PaGora ¢ nepuoanueckoit
TaOIUIIe XUMUYECKUX IIEMEHTOB.

N3yuenne 00pa3ioB XUMUYECKUX
BEIIIECTB.

Nzyuenune oOpa3oB Hanboee
YaCTO BCTPEYAIOLIUXCS MIPOCTHIX U
CIIO)KHBIX BEIECTB.

3anuch GopMyNT XUMHUYECKUX
JJIEMEHTOB.

10

Kucnopon.
Bonopon.

MecTo KuCI0pOaa B MEPUOAUIECKOM TabIuIe,
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 3emute. DotocuHTe3. ['OpeHne B KUCI0OpoIe.

N3ydenue kucinopoaa u ero
COCTUHECHUIH.

Omnpenenenue 3HAYSHUS KUCIOPOAA
JUIS JKU3HU Ha 3eMiie.

Brimonaenue 1abopatopHoi
paboTHI.




Jlabopamopnas paboma «Habmonenue
TOPEHUSI.

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

Crnaiiipl ¢ 1300paKeHUEM TETIIIOBBIX
JBUTATENC U MalluH, s paboThl KOTOPBIX
HE0OXO0IUM KUCIIOPOJ, II€ OHU UCIIONb3YIOTCS;
JIPYTUX MPUMEPOB UCIIOJIb30BAHUS KHCIOPO/IaA.
MecTto Boopoja B epuoIndeckoii Tabnuiie,
ero 3Hak, Homep. Bogopon B npupoge. [Ipoctoe
BELIECTBO BOJOPO/I: €ro MOJIy4YeHHE, CBOICTBA,
pacrnpocTpaHeHHe B IPUPOJE, TPUMEHEHHUE.
3HaueHue BOJOPO/I1a KaK SKOJOTHYECKH YUCTOTO
tornBa. CoeAMHEHUs1 BOAOPOA.

Hemoncrpaumu. [lonyuenue Bogopona ¢
oMokl annapara Kumma.

N3yuenue Bogoponaa u ero
COCTUHEHUN.

Habmtonenue onpita Mo U3y4eHuIo
BOZIOPO/IA.

11

Bopa.
PactBOps! 1
B3BECH.

Bona: ctpoenue Monekysl Boasl. CBoiicTBa
BO/Ibl, €€ PACIIPOCTPAHEHUE B IPUPOJIE, 3HAUCHUE
JUISL dKA3HU YEJIOBEKA, )KUBOTHBIX U PACTEHUU.
Hcnonp3oBanue BOALI B HAPOIHOM XO3SIMCTBE.
Bona kak pactBopurens. @unbrpoBanue. Oxpa-
Ha BOJIHBIX PECYPCOB.

Jlabopamopnas paboma «Pa3nenenue
pPacTBOPUMBIX M HEPACTBOPHMBIX BEIIECTB
(GWIBTpOBAaHHEMY.

Brinonnenue maboparopHoit
paboTHI.

PaCTBopeHI/IC PAa3JINIHBIX BCUICCTB
B BOJC U (I)I/IJIBTpOBaHI/IC pPacTBOPOB.

HaGmronenue 3a mpuroToBiIeHUEM
HMCTUHHOTO PacTBOpa U B3BECH




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

JdemoncTpaumu. [IpuroroBieHne KICTUHHOTO
pacTBopa U B3BECH

12 | IITOTHOCTE. | [I;OoTHOCT KAK XapaKTEPUCTHKA BEIIeCTBA. | PaboTa ¢ TaGmuIleil IIOTHOCTEI.
Pemenne 3agaun  HA  BBIYMCJICHHE INIOTHOCTH  IIO Pemenue 3a1au Ha BEIYKUCIICHUE
3aaa4. U3BECTHBIM Macce U 00beEMY. TIOTHOCTH T10 U3BECTHBIM Macce U

JdemoncTpanun. B3semmBanue ten obbemy N

. _m
OJIMHAKOBOTO 00beMa, HO pa3HOM MacChl U o dopmyie p =
OJIMHAKOBOM MacChl, HO pa3HOr0 00beMa. m
Penienue 3amad Ha cBSI3b MEXIY Maccom, Hp606pa30BaHI/Ie d)OpMyJIBI pP=--
00BEMOM U TUIOTHOCTHIO

BM=pVu v="
p

13 | KonrpoisH Konmponvnas paboma «I1OTHOCTH BEIIECTBAY BrinosiHeHNE SKCIEPUMEHTAIIBHOTO
as pabota 3aJIaHus.

Pemenue kauecTBEHHBIX 3a7a4
Bzaumoneiicteue e (10 u)

14 K E(5%0% HN3Menenne CKOpPOCTH U (bOpMLI TCJ1a IIpUu I/IqueHHe 3aBUCUMOCTHU
IIPpUBOAUT JICICTBUY HA HETO APYyTrux TeI. Cwua kak pe3yabTara JNIEUCTBUS CHIIEI OT €€
NEUCTBUE XapaKTEepUCTUKA B3auMoaecTBus. CHIIbl 3HAYCHUsI, HATIPABIICHUS, TOUKH




OJTHOTO
Tena Ha
npyroe?
Cubl.
[eiicTBue
poX1aeT
MIPOTHBOJIC
HCTBHE.

pa3IMYHOMN NPUPOLIBL: CHIIA TSHKECTH, CHIIA
YIIPYTOCTH, 3JIEKTPUYECKAst U MarHUTHAsl CUJIBI,
CHWJIa TPEHHUsI, CUJIA JaBJICHUs. 3aBUCUMOCTh
pe3ynbTaTa IeUCTBUS CUJIBI OT €€ 3HAaYCHUS,
HaIPABJICHUS, TOYKHU IIPUTIOKEHUS.
JeMoHcTpanum. Tenexka, Ha KOTOPOU yKper-
JIeHA C)KaTasl IPYKUHA, HE IPUXOJUT B
JBUKECHHE, €CJIA €1 HE OT Yero OTTOJIKHYThCS.
JIBroKyIasics Teyexka, CTOJIKHYBIIUCH C
TEJIEKKON TaKOM K€ Macchl, IPUBOJUT €€ B
JIBUJKCHHE,

a caMa IIpu 3TOM OCTaHaBJIMBAETCA.
IInacTUNMHOBBIN IAPHK, YIIAB HA [IOBEPXHOCTh
cToja, u3MeHsiet coro popmy. Korma k
IIPY>KUHE MTOABEILINBAIOT I'PY3, OHA
pactsaruBaerca. JleMOHCTpauy CHII pa3IndHON
MIPUPOJBI.

3aBUCUMOCTh pe3yJbTaTa JIEHCTBUS CUIIBI OT €€
3HA4YCHMS, HAIIPABJICHN S, TOYKU ITPUIIOKEHUS.
PaccMmoTpeHue OnbITOB U SIBICHUI
B3aUMOJICVCTBUS TEN C YKa3aHUEM CHII
JIECTBUS U IPOTUBOACUCTBUSA. PeakTuBHOE
nBwxeHue. /leMoHcTpanuu. B3aumonencreue
JIBYX TeJle- )KEK paBHOM Macchl, pa3HbIX Macc (¢
MOMOIIbIO TPHOOpa Ha BO3AYIIHOM MOAYIIKE —

npuioxxenus. HaGmonenue
OIIBITOB C UCIIOJIB30BAHUCM
TCIICKKHU, IINIACTHIIMHOBOI'O
IapuKa, IPYKUHBI C TPY30M.

HaOmronenne B3auMoaeiicTBUS TEI.
I'padmueckoe n300pakeHUE CUIL.




[T/13M niv IETKOTIOIBHYKHBIX TEIICKEK).
«CernepoBo kojeco». Mojienb pakeTsl.
JeMoHcTpanuu

C IIOMOIIBIO IETCKUX UIPYLIEK.

15 | Beemupnoe | BceMHpHOE TATOTEHHE, €I0 MPOSBICHHS: Habmronenue 3a nageHueM
TSTOTECHHUE. naJieHue TeJ Ha 3eMITIO, IBU)KEHUE TIIIAHET U pasIu4HBIX Tel. U300paxkenue
I[e(bopMaHH CHyTHI/IKOB, HpI/IJII/IBbI " OTJIUBEI. CI/IJIa TAXKECTHU, CUWJIBI TSoKeCTU. BeIuMcCIieHUEe CUIIbI
oq. €€ 3aBUCUMOCTB OT MACCBHI T¢€J1a. OTKpI)ITI/IC TSKECTH TeJia o (bopMy_]-[e Fr=98

3aKOHa BCEMUpPHOTO TAroreHus M. HeroTroHOM. H/xrem
Ennnuna nzmepenus cunsl — 1 vptoToH (H). Ha6oneHue pAZIIHYHEIX
Hemoncrpanuu. [lageHre pa3nmuyHbIX TEN. BHI0B AeopMamy.
BruiuBanue BOJIbI M3 HAMOJIHEHHOTO CTaKaHa.

[IpuBeneHue npuMepoB pa3IuuHbIX
Paznunbie BUIBI JedopMaIii: pacTsHKCHHE, BIIOB 7ehOPMAIIHH B PHPOJIE,
ckatue, U3rud, cABUT U KpydeHue. [IposBnenue GBITY, yueTa H HCTIONb30BAHNS
negopmaiuu B pupoJie, ObITY, yUeT U nebOpPMAIIHH B TEXHUKE
HCTIOJIb30BAHUE B TEXHUKE.
Jemoncrpanuu. [Ipubop 11t 1eMoHCTpauu
pa3IMYHBIX BUJOB JehopMaIuu.

16 | Cuna BosHukHOBEeHHE CUITBI YIIpYrocTH Tipu Aedopma- | HaOnrogeHne BOSHUKHOBEHUS CHIIBI
yOpyroctu. | uuu ten. HampaBneHue cuibl ynpyroctu. 3a- YIIPYTOCTH MPH eHOopMaLIUH.
VcioBue BHCHMOCTb CHJIBI YIIPYTOCTH OT AehOpMaIiu. HccnenoBanue 3aBUCUMOCTH CHJITBI
paBHoBecus | OOBSCHEHHE BOSHUKHOBEHHUS CHIIBI yIIPYTOCTHU € YIIPYTOCTH OT J1ehopMaIinu.

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

CTBa. HpOHBJ’ICHI/Ie CHJIbl YIIPYTOCTU B IIPUPOJC,
B 6LITy, YYCT U UCITOJIb30BAHUC €C B TCXHUKCE.

Omnpenenenue yCIOBHM, IPU




Jlabopamopnas paboma «Habmonenue
BO3HUKHOBEHUSI CHJIBI YIIPYTOCTH MPH
nedopmaruny. JleMoHCTpauu.
Bo3HUKHOBEHHUE CHUJIBI YIIPYTOCTH B TIPY)KUHE, K
KOTOPOH MO/IBEUICH MIapHK. JleMoHCcTparus
CHUIBI YIIPYTOCTH, BO3HUKAIOIICH B PA3ITHYHBIX
Urpynikax. Beictpen u3 npyxMHHOTO
MUCTOJICTA.

VYcnoBust, Ipu KOTOPBIX TEJIa HAXOASATCS B TIOKOE
WM IBUXKYTCS PABHOMEPHO U MPSIMOJIMHEHHO.
JMemoncTpamuu. Craiasl ¢ H1300pakeHUEM T10-

JICTA IMapamroTrucTa, ABUXKCHUC TCII B
HCBCCOMOCTH U T. .

KOTOPBIX TEJIO HAXOJUTCS B TIOKOE
niy BkeTcs. M3o0pakeHue cui,
JICUCTBYIOLMX HA TEJIO,
Haxo/s111eecss B paBHOBECUU

17

N3mepenune
CUJIBL.
Tpenue.

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

YerpoiictBo nuHamometpa. Cuiia TpeHus: ee
MPOSIBIICHUE B TIPUPOJIE, B OBITY, YCIIOBUS €€
BO3HUKHOBEHUS; TPUYNHBI BOSHUKHOBEHUS
TpeHusl. TpeHHE CKONBKEHUS U TPEHUE KAaUCHHUS.
Jlabopamopuas paboma «VI3mMepeHue CUITBI
TPEHHUSI».

JemoncTpauuu. J[MHaMOMETPBI pa3IudHOTO
tumna. 3mMepeHne Cuiibl TpeHUS MPH ABUKECHUN
Opycka 1o cToy.

N3yuenne ycTporictsa
nuHamoMeTpa. M3MepeHue Cuisl.
W3ydyeHne npuunH BOZHUKHOBEHUS
CHJIBI TPEHUS.

CpaBHeHUE TPEHUS CKOIBXKEHHUS U
TpeHusi kadeHus. HabmoneHue 3a
ITOKAa3aHUsAIMHU Z[I/IHaMOMeTpa HpI/I
W3MEHEHUU KOJIMYeCTBa IPy30B Ha
Opycke TpubomMeTpa.

BricTymiienue ¢ Jokaagom.
[IpocnymuBanue cooOeHnH
OIHOKJIACCHUKOB
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DJieKTpuye
CKUC CHIIBL.
MarauTtHoe
B3anMOJICHC
TBUE

OO0BsicHEHHE INEKTPUUECKOTO B3aUMOICUCTBUS
Ha OCHOBE 3JIEKTPOHHOM T€OpUU. DIEKTPU3ALMS
Ten TpeHueM. Ilepenaya anexTpuueckoro 3apsia
COIIPUKOCHOBEHUEM. B3aumoperncreue
OJIHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEl.
[TpuHIMI AEHCTBUS AIEKTPOCKOMA.
Jlabopamopnas paboma «Habmonenue
B3aMMOJICHCTBHS HAJIEKTPU30BAHHBIX TEI.
JleMoHcTpanum. DJIEKTpU3alus CTEPKHEN U3
700HHUTA U CTEKJIa, OOHApy>KEeHHUE 3apsiia Ha HUX
C TIOMOIIBbIO OYMa)KHBIX «CYJITaHOBY.
Onekrpockor. [lepenaua 3apsaa ¢ onHoro
AJEKTPOCKOIA Ha IPYrOi.

[TocTOsITHHBIE MATHUTBI, IPUTSKEHUE UMU
JKeJe3HbIX (cTanbHbIX) Ten. [TonocoBkle,
TyrooOpasHble, KepaMUYECKUE MarHUTHI.
[Tontoca maruuTa, yCui€HUE MarHUTHBIX CBOMCTB
K MoJtocaM. MarHuTHasi CTpelka. 3eMysl Kak
maraut. Kommac. [IpumeHeHne nocTosTHHBIX
MarHuToB. Jlabopamopras paboma
«Habmro1eHrne MarHUTHOrO B3aUMOJENUCTBHUSY.

JeMoHcTpanuu. Pa3inynbie MAarHUTHI, UX
JieiicTBUE Ha jKeJe3Hble (CTaJIbHBIE) Tea.
Junamuk, tenedonHast TpyOka, MarHuTHas
3allelIKa.

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

Brinonnenue 1abopatopHoit
paboTHI.

HaOmronenne MarHuTHOTO
B3aUMOJICHCTBHSL.

BrimonHenue nabopatopHoi
pabotsl. Pabota B rpymme.
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JaBnenne

Cwiia naBnenus u qaBieHue. Enunuiia naBieHus
— 1 mackais (I1a). CiocoObI yBenmueHus U
YMEHBIIEHUS JaBicHus. JleMOHCTpanuu.
Pa3pesanue kycka riacTuinMHa TOHKOU
MIPOBOJIOKOM TIPH JIEUCTBUM HEOOIBIION CHJIIBI.
JlaBneHue Ha IECOK IPH pa3InYHOMN MIIONIaIH
ONOpBI.

[IpuBenenue npumepoB crnocoOoB
YBEJIIMUYCHUS U YMEHBIIICHUS
JTaBJICHHUS.

20 | Mapnenue B | IlpencraBieHue DOKIAI0B 0 TeMe «JlaBieHue BhICTyIUIEHUE C TOKJIAJAMH,
KHUIIKOCTSX | Tell Ha onopy». 3akoH Ilackans. Yuer n IIPE/ICTABIICHUE CXEM,
" rasax. | HCIIOJIb30BaHHE MEpeaun JaBICHUS WUTIOCTPALIHiA, TPE3CHTALIUH.
JlaBneHue JKHIKOCTSMHU ¥ Ta3aMH 110 BCEM HANPABICHHAM B | [{3yyeHue UCIIOIb30BAHUS
Ha riyOuHe | TEXHHKE. nepeayn JaBJICHUS KUAKOCTIAMH U
KUIKOCTH. Jlemoncrpanun. Ilap INackans. HagyBanue ka- | rasamu B Texnuke. Habmonenue 3a
MEpBI OT Ms14a, JIEXKAIICH Ha CTOJIE U HAKPBITOU HU3MCPCHUCM JIaBJICHUS Ha PA3HBIX
TIITOCKO# JIONIEUKO C TPY30M: TPY3 IIOJHNMAaeTcs | IVIyOMHAX, 10 PasHbIM
Ha JIOIIICYKeE. HalTpaBJICHUAM.
Hanuuue naBneHus BHYTPH KHUAKOCTH, €T0 BiIBIDKEHHE THIIOTES.
BO3pacTaHue ¢ r1yOnHoN. PaBeHCTBO aBieHuit PopMyIMpoBaHHE BHIBOJA
BHYTPH KHMJIKOCTH Ha OJHOM I1yOMHE 1o BceM
HaIpaBJICHUSM.
Jemoncrpanuu. M3mepenne naBieHus Ha
pa3HBIX TITyOMHaX
21 | CooOmaront | 3akon coobmarmumxcs cocynos. [Ipumepsl HabmroieHre 3a yCTaHOBJIEHHEM
uecs coobmraromuxcs cocynos. [Ipumenenue

YPOBHS KUJIKOCTHU B




COCY/IBI. COO0MIAIOIIUXCS COCYIOB: LIUTI03, BOJOIPOBO/I, COOOIIAOIIUXCS COCYaX.
¢donTan. leMmoHcTpanMu. YPOBEHb BOJIBI B OO0nbsicHeHHE 3aKOHA
coobmaromuxcs cocynax. Mozaens BOJOIPOBOAA, | COOOIIAIONIUXCS COCY/IOB.
Mozernb GoHTaHa. IpuBeneHre IPUMEPOB

COOOIIAOLINXCS COCYIOB.

22 | Boitankusa BriTankuBaromas cuia, €€ U3MEPEHUE HA OIIBITE. H3Mepenne BbITaTKUBAOUIEN
omas cuna. | Jlabopamopuasn paboma «3mepenne cuibl. BeIIBHKEHNE TMIIOTES.
H3yyenue BBITAIIKUBAIOIICH CHIIb». OOBICHEHHE PUYUH dopMyITHPOBAHKE BBIBOJIA.
apXUMEIOB | BO3HUKHOBEHUS BBITAJIKHUBAIOIICH CUIIBL. BrinonHeHue 1abopatopHoit

i abO0TBHI.

OH CHUJIBL. JlemoncTpanun. YMeHbIICHHE Beca TeJa, p
MOrPYKEHHOTO B Boy. JleiicTBue Pemenne kauecTBEHHBIX 3a7a4 Ha
BBITAJIKUBAIOLIEH CHJIBI HA PA3JINYHbIC TENA, c. 71 yucOHuka
NOTpYKeHHBIE B Boy. JlabopamopHas paboma
«BpIsicHeHUE YCIIOBUSI TJIABAHUS TEI.

[TonroroBka K KOHTPOJIBHOU paboTe.
23 | Kowutponbh | Konmponvhas paboma «JlaBieHue )KUAKOCTH Ha | PelleHne KadeCTBEHHBIX,
ast pabora. | rayOuHe. JleficTBUE )KUIKOCTH HA MOTPYKEHHOE KOJIMYECTBEHHBIX 3a7a4,
B HEE TEJOM. BBITMIOJTHEHHE YKCIIEPUMEHTATILHOTO
3aJlaHusl.
duznueckre U XuMudeckue siBjaeHus (7 9)
Mexanundeckue sBieHus (3 1)
24 | Mexanmae | Mexanndeckoe nBrkerue. TpaeKTOpHs. HaGuroienne 3a BMKeHIEM
CKOe Paznuunsie BunbI npmxenus. [pumepst Pa3JnIHBIX TEL.
JBUKEHUE. | Pa3IMYHBIX BUIOB JBMIKEHHS B IPHPOJIE U AHAI3 IBUKEHHS, ONIPEIENCHIE




CxopocTh

TexHuke. [IyTb 1 Bpems ABM>KEHUS, U3MEPEHHE

€ro Buaa.

JBW)KCHUS. | TYTH U BpeMeHH. /leMoHcTpanum. TTOMCK IPUMEPOB PasIHdHbIX
JIeMOHCTpanuu pa3inuYHbIX BUOB JABHKCHUSL. BHJIOB JIBIOKEHHS. B IPUPOJIE 1
JIBI>KEeHUE Pa3InYHBIX UTPYIIIEK. TeXHHUKE.
CKOpOCTh paBHOMEPHOTO JBMKEHUS. EAuHUIbI BbIUKCIEHHE CKOPOCTH JABHKEHHS
U3MEPEHUS CKOPOCTH (M/C, KM/4 U T. [1.). VUEHUKA 110 KIIACCY.
YcKopeHHOE 1 3aMeJICHHOE JIBUKEHUE,
HIpUMEPBI YCKOPEHHOTO U 3aME/JIEHHOTO Brrancienne cKkopocTH
BIKEHUS, CaMOJIBIDKYILICHCS TEIEKKH
Jlabopamopnas paboma «Beraucinenue
CKOPOCTH JIBUKEHUSI OpycKay

25 | Pemenn Pemienue 3agau Ha pacyeT CKOPOCTH, IIyTH U Pemenue 3a1a4 Ha BBIYKCICHUE

e 3a/1a4 BpEMEHU JIBYDKEHUS, pereHue IyTH, CKOPOCTH, BPEMEHH
OKCHEpUMEHTANbHbIX  3afgauy  Tuma: 1. JIBYDKEHUS
PaccuuTath Bpems,
3a KOTOpOE JIETKOMO/IBM)KHAS TeNIEXKa MTPOeIEeT
JUINHY cTona. 2. Paccuntars myTh, KOTOPBIH
npoiinet Tenexka 3a 20 ¢. (CKopoCTh TENEeKKH
olpejieNieHa Ha IPebLIYIIEM YPOKe.)

26 3BYyK. 3ByK KaK MCTOYHHMK HH(OpMAIMU YesoBeKa 00 Ha6nronenne HCTOYHUKOB 3BYKa.
Pacnpoc OKpy»KaroieMm mupe. cTouHuky 3ByKa. Boinonnenue nabopatopHoit
TpaHEeHH Konebanus — HE0OX0aMMOE yCTIOBHE paboTtsl. Pabora B rpymmax.

€ 3ByKa BOSHHKHOBCHU: 3BYKa. Habutoienue omneIToB,

Jlabopamopnas paboma «Habnronenue
HUCTOYHHUKOB 3ByKay.

JemoncTpanuu. PasHooOpa3Hble HCTOUHUKH

MOATBCPIKAAIOIUX PA3TININC
CKOpPOCTH 3BYKa B Pa3HbIX CpEaax.

Pabora ¢ wmocTpauusiMu




3ByKa U KOJEOIIOMIHECs eTalld, TTOPOKIAIOIIHE
3ByK. M3BII€UeHHUE 3ByKa C IIOMOIIBIO
IEHTPOOEIKHOM MaIMHBL: cupeHa 3ee0eka,
3yOuateie Koieca. CKOpOCTh 3ByKa B pPa3IMYHbIX
cpenax. SIBlieHHe OTpaXkeHHUs 3ByKa. DXO.
Hcnonb30BaHue SABJICHHUS OTPAKEHUS 3BYKa B
TexHuke. ['oJoc u cityx, TopTaHs U yxo.
JleMoHCcTpaIIUK. OtcyTcTBUE 3ByKa
paboTaroniero 3BOHKA, MOMEIICHHOTO TIOJ
KOJIOKOJI, M3-110J1 KOTOPOr0 OTKa4aH BO3JIYyX

ydeOHHKa

Tennossle siBeHus (4 4)

27

TennoBo
e
pacuup
eHHE.
Yyer wu
HCIIOJb3
OBaHUeE
TEIUIOBO
ro
paciup
eHUs

Camocmosmenvhas paboma «MexaHHUECKOe
JIBUKECHHE.

TennoBoe pacuupenue ten. Jlabopamopuas
paboma «Habmonenne u3MeHeHust oobema
JKUJKOCTEH U Ta30B MTPU HArPEBAHUU U
OXJIKIEHUM (OMMCAHUE IAHO B METOJAUYECKOM
nocoOum).

JAeMoHcTpanuu. Pacupenue el npu
HarpeBaHWU ¢ moMoIbto mpudopa «Illap ¢
KOJIBIIOM» U JIp.

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

Pemenne xkauecTBEHHBIX U
KOJINYECTBEHHBIX 3aJ1au.
Brinonnenue abopatopHoit
pabotel. HabmroneHue TenioBoro
pacuIpeHus pa3IMYHbIX Tell.

Brimonnenue nabopatopHoi
pabotsl. [IpocnymmuBanue
COOOIIEHHIA.

BricTynnenus ¢ coo0meHusIMH,
MIPEJICTABJICHUE PUCYHKOB, CXEM,
MpE3EHTAaLHIA.




Coo0mieHns yJammxcsi 00 UCIOJIb30BaHUHU
TEIJIOBOTO PACIIUPEHUS B TEXHUKE.

28 | IlnaBne [Tpoueccel mIaBlieHus U OTBEPACBAHMUS, UX HabmroneHue 3a TassHueM Jibaa.
HUE " 00BSICHEHUE C TOUKH 3PEHUS CTPOCHUS Brimonnenue nabopaTopHbIX
oTBep/Ie Beulectsa. Jlabopamopuas paboma «OTiINBKa pabot. PaboTa B rpymme.
BaHHe UTPYIICYHOTO COJIAATHKA.

Jlabopamopnas paboma «HarpeBanue
CTEKJISTHHOU TPYOKM.

Jlabopamopnas paboma «Habonenue 3a
UTABJICHUEM CHETay.

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

29 | Ucnape [Ipouecc wucmapeHuss M KOHAECHCALMH, HX Haburonienue 3a nponeccamu
HUE U OOBSICHEHHE C TOYKH 3pEHHUs CTPOCHUS VICIIAPEHUs U KOHJICHCALUH.
KOHJICHC BenlectBa. lcmapenwe W KOHAEHcauus B Briasmxenne TUIIOTE3 00BICHEHUS
anusl. opupoac. ITUX SBJICHUHN C TOUKU 3PEHUS
Usyuen I[eMOHCTVpamm. KonzaeHcanus kanenb BOJbl HA | CTPOEHUS BEIIECTBA.

He XOJIO/IHOH MOBEPXHOCTH METAILIA, NOMEWEHHOTO | Oppenenenne hakTOPoB, OT
nporecc HaJl KHIUAICH BOOU. KOTOPBIX 3aBUCUT CKOPOCTb

a 3aBUCHUMOCTb CKOPOCTH UCIIAPEHMSI JKUIKOCTH HCIIApPEHUS KUIKOCTH.
HCIapeH OT poJa XUJAKOCTH, TCMIICPATYPBhI, III0IIaAN PaccMmoTpenune KkaueCcTBEHHBIX
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

JKUJIKOCTEN IpU UCITIApCHUHN.




Jlabopamopnas paboma «Habmonenue
OXJIQKICHUS )KUJKOCTH IIPH HCIIAPCHUI.
JemoncTpaumnu. Pazimnunbsie ckopocTu
ucnapeHus Bojbl, 3dupa, cnupra. OxnaxxaeHue
KUJKOCTU IIPU UCHIAPEHUU

30 | Terutome Tporecc Temnonepeaayn, IpUMepsI IIPosBiIcHUs | DBBINOIHCHUE Iab0PaTOPHOIL

penada TEIUIONIEPEIauy B IPUPOJIE, YUETA U paborer. Pabora B rpymie.
UCIIOJIb30BaHUs B TEXHUKE (0€3 yKa3aHUs BUI0B Habroienne pasHbIX BHIOB
TEIJIOTNepeIayun ). Teronepenadn
Jlabopamopnas paboma «Habmonenue
TEIIONPOBOAHOCTHU BOJIbI U BO3yXa.
JdemMoHCcTpaumu. TennonpoBOAHOCTH
pa3IMYHBIX METaJIOB. HarpeBanue
TEPMOCKONIA M3IYyYEHHUEM OT JIAMIIBI, OT
ropsiuero Ttena. llepememnBaHue — cil0O€B
KUJKOCTU IIPU €€ HarpeBaHUH (KOHBEKIIMSI)

31 HOBTOpe HOBTOpeHHe. HOI[FOTOBKa K FOI[OBOﬁ Pemenne kauecTBEHHBIX U
HUE. KOHTpOJ'H)HOI\/’I pa60Te KOJIMYCCTBCHHBIX 3a4a4
IToaroro
BKa K
roJIOBOI
KOHTPOJI
BHOM

pabote




32

T'onoBas
KOHTPOJI
bHas
pabora

T'ooosas konmponvHas paboma

Pemenne kadecTBEHHBIX 3aaad.
Brimonnenue OKCIICPUMCHTAJIBHOT'O
3aJlaHus.

33-
34

Pe3epBH
oe

BpeMsl

6 xmacc (34 4, 1 4 B HEACIIO)

JMemoncTpauuu. Bo3HrKHOBEHUE
AJIEKTPUIECKOTO TOKA B ITPOBOJIHUKE,
3aMBIKAIOIIEM J[Ba IIapa, 3apsyKEHHbBIX

Ne | Tema ypoxa XapakTepHuCTHUKA BHIOB
yp g Conepixanne ypoka HCETCHBEOCTI/I y‘{aH_IIIl/IXCSI
OKa
dusnueckue U XUMUIeckre apienns (16 u)
OneKTpOMarHuTHbIE sIBIEHU (4 4)
1 | Omextputeck | 3jexrpuueckuii Tk Kak HAIABICHHOE Habmonenne omnbiros,
HH TOK. JIBIYKEHHE 3apsUKEHHBIX yacTHil. Hanpsbkenue ITOATBEPKIAIOMUX YCIIOBUA
Hanpspkenue. | jqp YCIOBHE BOSHUKHOBEHHS HIEKTPHHEECKOT0 BO3HMKHOBEHUS SJIEKTPHIECKOTO
Cua ToKa. ToKa. ICTOYHUKH TIOCTOSHHOTO U TOKa.
Hcrounvkn HIEPEMEHHOTO TOKA. Brruncienue neHsl ASICHU
TOKa LIKaJIbl aMIIepMeTpa 1

BOJIETMETpA.
Bxirouenue amnepmerpa u
BOJIETMETPA B DJIEKTPUUYECKYIO




Pa3HOMMEHHO (IIaphl YKPETJICHbI Ha
3JIEKTPOMETPAX, MPOBOJHUK COCTOUT U3 JIBYX
qyacTeil, MeX/ly KOTOPhIMHU YKpEIlJIeHa HEOHOBAs
JaMIIO4Ka). B mepBoM OIbITE 1Iaphl 3apsHKaroT
OoT YO0HUTOBOM U CTEKISIHHOH 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,
Oatapeiika, Te€HEpaTOp IMEPEMEHHOTO  TOKa.
OcuuiiorpaMmMbel  TIEPEMEHHOTO  HANPSHKEHHS,
CHMMaeMOro C 3aXHMOB TeHepaTopa, MHKpPO-
¢dboHa, OCBETUTEILHOMN CETH.

Cuna Toka, eAMHNALIA U3MEPEHUSI CUIIBI TOKA —
1 amnep (A). [Ipumepsl pa3nuyHbIX 3HAUEHUIN
cuibl Toka. Hanpsbxkenue, equHuma usmepe-
HUs HanpsbkeHust — 1 BonsT (B). TIpumepst
Pa3IMYHBIX 3HAYCHUW HAINpsDKEHUs. AMIiep-
METP U BOJIBTMETP.

JleMoHcTpanuu. AMIIEpPMETPBI U BOJIBTMETPbI

LeNb I U3MEPEHUs CUJIbI TOKA U
HaIpsKEHUs

2-3

[IpoBoHUKHM
"
JTUDJIEKTPUKH.
DneKTpuyuecK

[IpoBOAHMKY U AUBIIEKTPUKU: ONIPEIEICHUE,
npuMepsl U mpuMeHenre. CocTaBHbIE YaCTH
AIIEKTPUUYECKUX IIeTel U UX 0003HaUYEHUs Ha
CXEMe.

Cbopka MIPOCTEUIIINX

AIEKTPUYECKUX LIETICH.
M3mepenue ToKa M HANpsHKEHUS B
TETIH.




ve TeIu. JMemonctpanuu. [Tpuemsr cOopku npocrerimux | COopka nemnemn c
IlocnenoBare | 3MEKTPUUECKUX LENEH, N3MEPEHUS TOKA U [10CJIEZI0BATEIbHBIM COEJTUHEHUEM.
JIBHOE U HANPSDKEHUS B TEITH.
napajuiensHoe | IlocnenoBaTenbHOE U apalljieIbHOE COEAMHEHUS
COEJIUHEHHE MIPOBOJIHUKOB, UX OTJIMYUS, UCIIOJIb30BAHUE B
Pa3IMYHBIX [EMsX.
HeiicTBus HarpeBaTensHOeE ieliCTBHE TOKA, €T0 Ha6mo/1eH1e TEIoBoro u
SICKTPUICCKO | mpumeHeHre B OBITOBBIX MPUOOpAX. MarHUTHOTO JAEHCTBUS TOKA.
I'0 TOKa Jlabopamopnas paboma «Habnronenne COopka mpocreiiero
TEIUIOBOTO JICUCTBUS TOKA. AIIEKTPOMArHuTa.
MaruutHoe JelCTBUE TOKA. Brinonaenue 1abopaTopHbIX
Jlabopamopnas paboma «Habnronenue pabot. PaGora B rpymie
MarHUTHOTO JICHCTBHUS TOKA.
DNEKTPOMAarHuThl U UX IPUMEHEHHE.
Jdemoncrpanuu. Harpesanue cimpanu
JIEWCTBUEM TOKa. JIeHCTBUE TOKA HA MAaTHUTHYIO
CTpENKY. DIeKTpoMarHuT. Mojenp
tenerpaduoro annapara. Tenegon. Xumuueckoe
JICHCTBUE TOKA
CaetoBble sBieHUS (5 1)
Cser. IIposepounas paboma « INEKTPUUECKHUI TOK. HabGmronenune pa3nuaabx
Ncrounnku CaetoBble siBiieHUs. CBET KaK HCTOYHUK HMCTOYHUKOB CBETA.
CBeTa. nH(popMaIuy 4eoBeka 00 OKpYKaroImeM MHpE.

CBeT U TEHb.

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

OObscHeHne TpUIH
COJIHEYHBIX U JIYHHBIX
3aTMEHUH C IIOMOLIBIO
puOopa 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 3aTMEHUSI.
Brimonnaenue 1abopatopHoi
paboTHI.

Orpaxenue Jlabopamopnas paboma «OTpakeHre CBeTa N3ydenue 3akoHa OTpakeHUs C
CBCTA. 3epKaIoM». 3epKaIbHOE U PACCESTHHOE IIOMOIIBIO 3€pKal.
3epkana u ux oTpaxkenue. [IposiBieHrEe 3aK0OHA OTPAXKEHHUS B Brinonaenue nadopatopHoi
IIPUMCHECHUEC JIEHCTBUMH 3€pKaJl. 3epKana INIOCKUE, BBITYKIbIE | paboThl. PaboTta B rpymie.
1 BOTHyThIE. CBOMCTBO 3€pKajl U3MEHATh Brimonnenue nabopatopHoit
HAIPaBJICHUE CBETOBOIO My4Ka. Mcnons3oBanue | pabotsl. [TonydeHne n300pakeHus
3epKall. MpEIMETA B TUIOCKOM 3€pKaJe.
JdemoHcTpaumu. /J[eMOHCTpalus 3aKOHa
OTPaXKEHHUS C TTOMOIIBIO TPHOOpa 1Mo
reOMETPUYECKON onTuke. JleMoHcTpamus
IJIOCKOTO, BBITYKJIOTO U BOTHYTOTO 3€pKall.
XapakTep n300pakeHus B TIOCKOM 3epKalie.
OO0BscHEHNE BO3HUKHOBEHHUSI MHIMOTO
M300pakeHHS C TTOMOIIBIO IOCTPOCHHUS.
Jlabopamopnas paboma «llonydyenue
M300paXeHHsl B INIOCKOM 3epKaiey (OrrucaHue
JTAHO B METOJIMYECKOM MOCOOUN)
IIpenomienue | Spnenue npenomiIeHus cera. M3MeHeHne Brimoaenune mabopatopHoi
JCIBeTa- HaIIpaBJIEHUS CBETOBOTO JIyda IPH MEPEXOIE U3 pabotsl. Pabota B rpymre.
MH3A.

OZHOM Cpeabl B IPYTYIO.

Hab6nronenue 3a npenomiieHneM




Jlabopamopnas paboma «Habmonenue 3a
HPEIOMJICHUEM CBETa.

JemoncTpanuu. [Ipenomiienue cBera Ha
IPaHULIE BO3JyX — BOJa, BO3yX — CTEKJIO.
Paznuunbie THIIBI TUH3: cCOOMparOIIUe U
paccenBaroimye. POKyc JIMH3BL. Y BEIIMUECHHUE
JIMH3BL.

Jlabopamopnas paboma «Habmonenue
M300paKCHUI B JIMH3EY.

JleMmoHcTpanuu. /[eMoHCTpanys CBETOBBIX
MyYKOB, MOJYYSHHBIX IPU TTOMOIIN
coOuparolieii U pacceuBaromiei I3 (mpubdop
110 FTEOMETPUYECKOM OITUKE)

CB€Ta.

Hab6nronenue nzobpakeHuii B
JIMH3E.

Onrnueckue
puOOpBHI.
I'nas u ouxwu.

HazHauyeHne 1 CMONb30BaHNE ONTUYECKUX
npubopoB: (oToarnmapara, IPOESKTOPOB,
MHUKPOCKOTIA, TEJIECKOIIa; HCIIOJIb30BAaHHUE B UX
KOHCTPYKIIUH JINH3 U 3epKai (0e3 paccMOTpeHus
X0J1a CBETOBBIX JIy4ei).

JemoncTpauuu. Paznmuunbie onTuyeckue
MPUOOPHI; KCTIOIB30BAHUE B HUX JIWH3 U 3epKaJl.
CtpoeHue riasa, HeKOTopbie GYHKITUHU €T0
OTJENbHBIX yacTei. 3o0pakenue,

nosryyaemoe Ha ceruatke. Hemoctatku 3penus:
OJIM30PYKOCTH U TaTbHO30PKOCTb;
WCTIOJIb30BAHUE OYKOB JJIS KX UCIIPABJICHUS.

JemoncTpaumu. Moneins rinasa, Mojienu

Pabora c onTuueckumu
npudopaMu 1 TaOJIUIIAMH.
OO6cyxeHne BO3MOKHOCTEH
KOPPEKIIHH 3PEHUS C IIOMOIIHIO
OYKOB




OJIM30PYKOTO M TAIIbHO30PKOTO TJ1a3a,;
HCIIPABJICHUC 3TUX HECAOCTATKOB 3pCHUA C
MIOMOIIIBIO JINH3

9 Lset Pasnosxenue 6em0ro cBera ¢ MOMOIIbIO OObscHeHue 1BeTa TeJl.
npusmbl. Criextp. [lopsaok cienoBanus HabGnronenue pasznoxeHus
I[BETOB B criekTpe. Pagyra. O0bsicHeHHE 1[BETA 0€JI0ro 1[BETA ¢ ITOMOILBIO
Tel. MIPU3MBL.
JemoncTpanuu. Paznoxenue 6emoro ceera B PeleHne KauecTBEHHBIX 3a/1aY,
ciektp. Kpyr Hetorona. Craiiist ¢ 3a/1a4 Ha TIOCTPOEHUE XOa JIyya.
U300paXeHUEM pasyru
Camocmosmenvras paboma «CBETOBbIE
SIBJICHUSI)

Xumnueckue sipnenus (7 4)

10 | Xummveckue XUMHUYECKUE PEAKIIUU KaK MPOLECCHI Brimonaenue nabopatopHoit
ABJICHUS. 00pa3oBaHMs OJIHUX BEIIECTB U3 JIPYTHUX. paboTtsl. Pabota B rpymre.
3aKkoH [Ipu3Hakyu XMMUYECKUX SIBJICHUN U YCIOBUS UX Habmronenue ¢pusndyeckux u
COXpaHCHHUA npotekanus. Jlabopamopuas paboma XUMHUYECKUX SBJICHUM.

MAacCCBI. «Habmronenue (I)I/IBI/I‘ICCKI/IX U XUMHYECKHUX

SIBIICHUI.

JlemoHcTpanuu. Beijenenue Temnsia u cBera
TIPU PEAKIIUU TOPEHUST; 00pa30BaHUE OCAIKOB,
M3MEHEHUE I[BETA MTPU B3aUMOJIEHCTBUU
JKere3a ¢ pacCTBOPOM MEIHOTO Kyropoca;
BBIJICJICHHE Ia3a B PEAKIIMU B3aMOJICHCTBUS
pacTBOpa COIbI C KUCIOTOM.

OObscHEHUE IMPOTCKAHUSA XUMHUYICCKUX

OObscHeHnE TPOTEKaAHU
XUMHUYECKUX PEaKIInu.
HabGaroneHne ombITOB ¢ BECAMH.




peaKkuuii ¢ MOJIEKYJIAPHOU TOYKH 3PEHUS.
Pacnan BemecTs 1 MOJIEKYJI Ha aTOMBI UJTN
MOHBI, 00pa30BaHNE U3 HUX HOBBIX BEIIECTB.
CoxpaHeHue Macchl BEIIECTB B XMMHUECKUX
peakuusx. leMmoncTpanuu. OIbITH C BECAMU.
1. Ha oaHo# yaiike ypaBHOBEIICHHBIX BECOB
PacIoJIOKEHBI 1B COCY/1a C PACTBOPAMHU
xjopuja 6apus u cynbdara HaTpus. PacTBopbl
cmemmBarorces. [locie nposenenns
XUMUYECKON PEaKLUd Macca BEIlEeCTB
COXpaHsETCs, PABHOBECHUE BECOB HE
Hapymaercs. 2. CMemaTh pacTBOp IMIEIOYH C
nobaBkoii (heHopTanenHa ¢ KHCIOTOM.
PaBHOBecue BecoB Takke He HapymuTes. 3. Ha
OJIHOM M3 YalleK YPaBHOBEIIEHHBIX BECOB
HaxoauTcs ceeva. [lo mepe ropenus ee macca
YMEHbILIAETCsl — PaBHOBECHE BECOB
HapylIaercs

11

Peaknuu
COCTUHEHUS U
Pa3JoKEHUS.
OKcHUbl.

[ToBTOpEHME 3HAKOB XUMHYECKHUX JIEMEHTOB.
Peakuyu coenMHEHNs U pa3ioKEeHUS.
JemoncTpaumu. PasioxeHnne nepexkucu Boao-
poza, BOAbl, TOPEHUE BOJOPOIA B KUCIOPOJE;

B3aumoelcTeue okcuaa kaabimg CaO ¢ BOgo.

OKcuibl Kak CII0KHBIE BEIIECTBA, COCTOSIILINE
U3 IBYX XMMHUYECKUX 3JIEMEHTOB, OJJUH U3
KOTOPBIX Kuciopoa. Ilpumepsr Hanbosee
pacnpoCcTpaHEHHBIX OKCHJIOB, UX

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

IIpuBenenue IIPUMEPOB
pacnpocTpaHEeHUsT OKCHJIIOB B
pupoje u ux
HCIOJIb30BaHUS.




pactpocTpaHeHue B IPUPOJIE U
HCIIOJIL30BaHUE.

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

Pabota ¢ xomutekuueii o0pa3os
TOPHBIX IIOPOJ

12

Kucnotsl.
OcHoBaHus.

OcCHOBHBIE CBE/IEHUS O KUCJIOTaX, IPUMEPbI
Haun0oJiee pacpoCTPaHEHHBIX KUCIIOT.
Hcnonbs30BaHKue KUCIOT B HAPOIHOM
xo3stiicTBe 1 ObITY. [IpaBuna oOparienus ¢
HHUMMU.

PacrniozHaBaHue KMCIIOT.

JdemoHcTpaumu. /[eiicTBUE KUCIOT Ha
HWHJIUKATOphl. PacTBOpEeHHE KUCIIOT B BOJIE.

Boigenenue Tenna npu pacTBOPEHUH KHUCIIOT.

OOyrnnBanue 6yMaru U Jy4uHKU
KOHLICHTPUPOBAHHOM CEPHOMN KHUCIIOTOM.
JelicTBue coapl HA KUCIIOTY.

OOmue cBeAcHMS 00 OCHOBAHHUSAX,
pPacTBOpUMbIE OCHOBaHUSI — ILEIOYH;
W3BECTKOBAsI BOJIA, TallleHAast U3BECTh.
[IpuMeHeHrne OCHOBaHUM B HAPOJIHOM
x03s1cTBe, ObITY. [IpaBuna oGpamenus ¢
OCHOBaHUsIMU. Pacrio3zHaBaHue OCHOBaHMIA.
Peaknus HelTpanu3anum.
JemoncTpaumu. /leiicTBue menouei Ha
WHIUKATOPHL. BeIgienenne tema npu

IIpuBenenue npumepos
UCII0JIb30BAaHUs KUCIIOT B
HapOJHOM XO3SIICTBE U OBITY.

Pacno3znaBaHue KuCIoT.
Habmntoienue omneIToB ¢
KHCIIOTaMHU.

[IpuBenenue npuMepon
MCIIOJIb30BaHUsI OCHOBAaHUH B
HapOJIHOM XO35IUCTBE U OBITY.
Habmtoienue oneIToB

C 1IesI04amMu




pacTtBopeHuu mienouved. Heirtpanuzamus Kucior
Y OCHOBAHUH.

13

Comn

Coun Kak CJIO)KHBIE BEIIECTBA, B COCTaB
KOTOPBIX BXOJST HOHBI METAILJIOB U
KHCJIOTHBIX OcTaTKOB. [Ipumeps coneit,
pacnpocTpaHeHue ux B npupoje. CBoiicTa u
IIPUMEHEHHUE Psiia COJIEH: TIOBAPEHHOU COIU
NacCl, cogpt Na2CO3, MmerHOTO Kymopoca
CuSOg4 u np.

Jlabopamopnas paboma «BrisicHeHUE

pPacTBOPUMOCTH COJICH B BoJIe» (OMHMCAaHUE TaHO
B METOJAMYECKOM TTOCOOUH ).

JMemoncrpanuu. O6pasisl coneil. [Ipumepst
IPUMEHEHHUs coJiel (craiiibl)

Brimonaenue 1abopatopHoi
paboThI. 3aroTHeHnEe TaOTUIIBL.

14

benku, )xupbl
U YTIIEBOJBI.
IIpuponubii
ra3 u HeQ)Tb.

benku, >kMpBI 1 yriIeBOJbl KaK BayKHEUIINE
NUTaTeNbHbIE BELIECTBA JIJIsl OpraHu3Ma
yenoBeka. JleMoncTpamuu. OGpasibl
MPOJYKTOBBIX YIIAKOBOK, Ha KOTOPBIX YKa3aHO
coJiep’KaHue B POAYKTax OEIKOB, )KUPOB U
YIJIEBOJOB.

[TpoucxoxaeHne NpupoaHOTO raza, HeTH, yris
KaK IPOJYKTOB THUEHUS Pa3INIHbIX
OpPraHMYECKHUX OCTATKOB 0€3 JOCTyIa BO3yXa
npu Oonbnx AaBineHusax. Hanbomnee BaxxHbie
MecTopoxkaeHust Hetu u ra3a B Poccun, ux
3HAUEHUE KAK NCTOUYHUKOB JJIsl OJyUYEHUs

Pabota c o6pa3zuamu
IPOAYKTOBBIX YIAaKOBOK.

Pabora ¢ o6pasnamu HedpTH 1
HEPTENPOYKTOB.

Haxoxnenue Ha ¢puznyeckoi
kapte Poccun Hanbosee BaXXHBIX
MECTOPOKAeHHUI HepTH U Ta3a




Pa3IUMYHBIX BUAOB TOIJIMBA U KaK BayKHEHIIIETO
ChIpbA U1 XUMHYCCKOM IMPOMBIIIJIICHHOCTH.

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

15 | KourponbHas Koumponvnas paboma «XuMu4deckue Pemenye KaueCTBEHHBIX 3a/1a4.
pabora SIBJICHUSI» Brinosinenue
HKCIIEPUMEHTAJIHLHOTO 3a/IaHuUS
16 | IloBropenue un [ToBTOpEHME MPOIAECHHOTO MaTEpHUAIIA. [ToBTOpEHHNE MPONHAECHHOTO
0000meHue MaTepHana, paboTa ¢ TeCTAMH
pazznena
Yenosek u npupoja (15 u)
3emiiss — manera CosiHeyHOU cuctemsl (3 4)
17 | Apesmss 3ajgauu, KOTOpBIE PEIIaeT ACTPOHOMUS, 3HAaKOMCTBO CO 3B€3JHBIM HEOOM
HayKa 3HAKOMCTBO CO 3BE€3IHBIM HEOOM, CO3BE3 M. M CO3BE3IMSAMU C
4CTPOHOMHUHL. JpeBHHE aCTPOHOMHYECKHAE HHCTPYMEHTHI U UCII0JIb30BAHUEM CIIAlI0B U
B MHpe 3B€371. | coBpeMeHHBIE METOIBI ACTPOHOMUYECKHX HarJIsHBIX TOCOOUH.
Kapra HCCIIEIOBAHU M. Haxoxnenue Ha xapre
3BC3/IHOTO Nemouncrpauun. Craiiasl U3 KOMILIEKTOB 3BE3JIHOTO Heba CO3BE3 UM U
HeOa. AsuMyT «Cosse3usa» u «Teneckonb» 0 aCTPOHOMHU HaunOoJee ApKUX 3BE3I.
H BBRICOTA a1 11 knacca. Pucynku u3 atnaca I'esenus.
CBETHII

Omnpoc: HaxoXk/IeHne Ha U300pakeHUH CO
cllaiiia 3Be3/IHOr0 Heba U3BECTHBIX CO3BE3IIHIA.
Kapra 3Be3mHoro neba. Haxoxaenne Ha kaprte
CO3Be3Mi U Haubosee APKHUX 3Be31. AZUMYT U
BBICOTA CBETHJI, X ONPEAEIECHUE C TOMOLIBIO




actpossioun. [IpakTuueckue ykazaHus 1mo
U3IOTOBJICHUIO aCTPOJIIOUH.

HemoncTpaumu. Cnaiigsl «Co3Be3usi», KapTa

3B€3/IHOT0 HeOa, mpubop JJIsl onpeieeHus
TOPU30HTAIBHBIX KOOPAUHAT, CAMOJIEIIbHAS
acTpoJsIOus

18 | Connue. Connuie. IlepBble peCTaBICHHUS O €TO Pa6ora ¢ Tabnuneit «ConHeuHast
Conneunas cocraBe U Temneparype. Mamenenus cUCTEMay.
CUCTCMaA. COJIHEYHOH aKTHUBHOCTH. COHHHC U KU3Hb OOBICHATD poJib COHHHa 151
lNognunoe u Ha 3emuie. ConmHeunas cuctema. CTpoeHue SKU3HH Ha 3eMie.
CYyTOYHOE ConHEYHOM CUCTEMBI. OnpejieNente IPULHH CMEHbI
ABHKCHHE Jemoncrpauuu. Doromarepualibl U Caan bl BpPEMEH roJa, JIHA U HOUH
3emin. TI0 TEME yPOKa.
JIBr>keHne 3emin: BpallleHHe BOKPYT CBOEH
ocu u obpamienue Bokpyr Comnia. [IpuanHse
CMEHBI JIHSI 1 HOYH, BPEMEH Toj1a.
JleMoHcTpanum. JleMOHCTpanus TELUTYpHs
19 | Jlyna — JIyHa — eCTeCTBEHHBIN CITyTHUK 3€MJIH. Pabora ¢ rmo6ycom u kaproi
CCTECTBEHHBI | J[BvokeHus JIyHbI BOKPYT 3€MJIM M BOKPYT Jlynsl. Pabota ¢ Mmozenbto JIyHsl
CITyTHHUK cBoeit ocu. OTcyTcTBHE aTMOC(hEpHI U Ha MarHUTHOM JOCKE.
Semiu. CBSI3aHHBIE C 3TUM (PU3UYECKHUE YCIOBHS Ha 3apucoBka (a3 JIyHbL.
Kocmmueckue | Jlyne. @azpt JIyHbI. Pelienne KaueCTBEHHBIX 3a/a4.
HCCIICI0BaHNA | JlemoncTpanuu. ['1o6yc u kapra JIyHBI.

®ororpaduu JIyHHONH OBEPXHOCTH.
Jemonctpanus ¢a3 JIyHbl ¢ TOMOIIBIO




MOJEIA Ha MAarHUTHOM JTOCKE.

OCHOBHBIE ATAIbl KOCMUYECKUX
uccienoBanuid. [Iposepounas paboma
«ActpoHomusa». emoncTpanuu. Craiasl mo
TEME ypoKa

3emyisi — MecTo oOuTaHus yenoseka (3 u)
20 | Crpoenue Crpoenue 3eMHOro 1mapa. Y BeJIM4YeHHE 3apuCcOBKa CXEMbI CTPOCHUS
3€MHOTO IUIOTHOCTH U TEMITEPATYpPhI C TITyOMHOM. 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)epLI I
riy6un. Cynoxozacrso. IIpoueccs, »kn3HU Ha 3emiie. Pabora ¢
MPOUCXOJISAIINE B 3eMHBIX HEJIpax U B dboToMaTepranamu u craiiamu
ruapocdepe, uX BIUSHUE HA KU3HB JIIOACH, 110 TeMe ypoKa
HEO0OXOIUMOCTb UX U3yUECHHUSI. Ha61o1eH1E OIIBITOB.
CocraB u cTpoeHue aTMochepsl. Pa6oTa ¢ MILTIOCTPALUSIMU
ATtMocdepHoe naBieHue. OnbIT yueOHUKA
Toppuyennu.
JemoHcTpanun. OnbIThL, JEMOHCTPUPYIOIINE
aTMochepHoe JaBlIeHHe
21 | U3mepenue [ToBTOpEHME OnpeneeHns JaBICHHUS. IToBTOpEHME MaTepuana mo
arMocdepHor BapomeTpbl: pTYTHBIN U aHEPOU/I, UX TPUHIIUIL JTaBJIICHUIO.
O JaBJICHUS. nevctBus. Enuauie! namepenus arMochepHoro Pabora Hajg KaueCTBEHHBIMUA
BapomeTpsl. JaBJICHMUSL. BOITPOCAMH.
BrnaxHocCTb.

HemoncTpauuu. bapomerp-anepona

CopepxaHre BOJSHOTO mapa B atMmocdepe.
HenachplleHHbIi 1 HaCBIIEHHBIN Map.

Pabora c 6apomeTpom.

N3mepenne OTHOCUTENBHOU
BJIQXKHOCTH BO3/1yXa C IIOMOIIIbIO




OTHOCHTEbHAS BIAKHOCTh BO3lyXa. BaXHOCTh | mCHXpoMmeTpa.
W3MEPEHUS BIAXKHOCTU BO3ayxa. M3mepenue
OTHOCHUTEIIEHOH BJIIAYKHOCTH BO3/yXa C
MIOMOIIBIO TUTPOMETPOB, TICHXPOMETPOB.
JeMoHcTpanuu. ['UrpoMeTpsl U ICUXPOMETPHI
22 | AtmochepHb Tyman, o0iaka, 10Xab, poca — OOBSICHCHHE HaOmronenue

C ABJICHUA. IIpUYNH 1506 BO3HUKHOBEHUSI. I'po3a, 3aII0T€BAHUS XOJIOOHBIX

W3 ucropun MOJIHUEOTBO. METAJUINYECKUX

PasBUTHA JleMoHcTpanuu. 3a10TeBaHUE METAJUIMYECKUX IIOBEPXHOCTCH.

aBuallHY. MOBEPXHOCTEH MPU OXJTKICHHUH Tapa. Bricka3piBaHHE THIIOTE3 O
OTanbl CTAHOBJICHUS U Pa3BUTHUS aBUALIUH. OpUInHax BO3HHKHOBGVHH’I
Briaronuecs JETYNKU U KOHCTPYKTOPBI aTMOC(EPHBIX SIBICHUI.
CaAMOJIETOB. Pabora ¢ poromarepuanamu.
IIposepounas paboma «Atmochepa. Pentenye KOMM4ECTBEHHBIX U
ATMOChEpHOE TaBIECHUEY. KQUCCTBCHHBIX 3a/1a1
HMemoHcTpanuu. oToMaTepuaibl 0 TEME
ypOKa.

YesnoBek JonoaHSAET mpupoy (8 4)
23 | Hpocrere 3HAKOMCTBO ¢ IIPOCTBIMH MEXaHH3MaMH (pbluar, | SHAKOMCTBO C IIPOCTBIMA
MEXaHHU3MBI. MEXaHH3MaMH.

HaKJIOHHAs TIJIOCKOCTh, 0710KkHM). HazHauenue
MPOCTBHIX MEXaHU3MOB.

Jlabopamopnas paboma «3yuenue neictus
pbIyaray.

JdemoHCcTpaumu.
IUIOCKOCTh, OJIOKH

Poruar, HaKJIOHHAA

HabGnronenue nencTBHs
MPOCTBIX MEXAHU3MOB.
Brimmonnenune
nabopaTopHOil paboThI.
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Mexanunuecka

Onpenenenue MEXaHUYECKON paboThI. ITpuBenenne npuMepoB
s pabora Enununp paGotel. PaccMOTpeHre IpUMEPOB, B |  MEXAHHYECKOH pabOTBhI.
KOTOPBIX COBEPIIIACTCS MEXaHWUECKast paboTa. Belnonaenue
Jlabopamopnas pa60ma «Brraucienue Ha60paT0pH0f/'I pa60TH,
MEXaHUYECKOH paboThI». PerieHne 3ajzad Ha
JdemoncTpaumu. JlemoHCTpauus NpPUMEPOB npuMeHeHue (HOpMyJIbI
COBEPIICHHSI MEXaHUYECKOU paboThI A =Fs
Pemenue 3a/1a4 Ha BBIYUCIICHUE
MEXaHUYECKOM paboThl
25 | Dueprus DHeprueit 0671a1a10T Teja, CIIOCOOHbIE Onpefie/ieH e BUIA SHEPTHH
COBEpIIUTH padboTy. Bkl MexaHUYECKOMH
SHEPIHM: KHHETUYECKas, noTeHuuanpHasi. Ot
Yero 3aBUCAT 3TH BUbI SHEPTUU?
JdemMoHcTpaumu. JleMoHcTpanms Tell,
00J1agarommx SHEeprueu (momne3Ho
MCIIOJIb30BaTh UTPYIIKH)
26 | KonrponbHas Koumponvnas paboma «IIpocTbie MEXaHU3MBI. Pemenne KOMTHYECTREHHBIX 1
padota Pabota. Jueprush» KAueCTBEHHBIX 3a/1a4
27 | Ucrounnku Hcrounvkny sHeprun. Pasnndunbie BUIBI OnpeieneHne NCTOYHNKOB
SHEpPruu. HMCTOYHUKOB SHEPIUU: COJTHEYHAs SHEPT U, SHEpPrUM B MPUPOJIE ¥ HAPOTHOM
TemnoBbie MUHEPAIbHOE TOIINUBO, SIAEPHOE TOPIOUEE. XO3SHCTRE.
ABUTATCIIA. BocnonnseMble HCTOYHUKY DHEPIHUH. Pa6 o
JBurarerns [TnimeBapenre Kak mpoecc BOCIIOTHEHUS aboTa ¢ JITCpATypOH IO o
BHYTPEHHETO SHEPruu YeJOBEKOM. 3HAUEHUE COTHEUHOM HCTOPHH TCILIOBLIX JIBUTATEICH.
P
Cropanus SHEPTHH JIJIs )KU3HU Ha 3emie. Vi3ydenne npuHIumna paboTel




JdemoncTpaumnu. Paznuunbie BUABI TOIIIMBA.
Boizienenne Kkuciopo/ia 3eJ1€HbIMU PACTEHUS -
MU Ha CBETY.

TenoBrle ABUTraTEIN — MAIIHHBI,
npeoOpa3yrolue YHEPTUI0 TOILTMBA B SHEPTHUIO
JIBIKEHUs. VI3 UICTOpUU TEIUIOBBIX JBUTATEIICH.
[TapoBbie mammnebl k. Yarra, 1. U. [Ton3y-
HoBa. [IpMeHeHNsT COBPEMEHHBIX TEIIJIOBBIX
JBATATEJIEH.

J{Burarens BHyTpeHHEro cropanus. [lpunmun
ero neiicreus. Mcnonn3oBanue ABUrarens
BHYTPEHHETO CrOpaHusl.

JemoncTpauuu. Mojiens 1BUTaTess
BHYTPEHHETO CrOpaHus

JIBUTATENsl HAa MOJIEIIH.
[IpuBenenue npuMepos
MCIIO0JI30BaHUS JIBUTATENS
BHYTPEHHETO CrOpaHusl.
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DnexTpocTaH
1.
ABTOMAaTHKa B
Hamei
JKU3HU.

Poib 35eKTposHEpruy B AKU3HU 001IECTBA.
Buasl anexrpocTaHnuii.

JdemoncTpaumnu. Monenu BoASIHON 1
napoBoi TYpOHH.

Yro Takoe aBTOMaTU4eCKoe yCTponucTBo. M-
JOCTpalus JeHCTBHs ABTOMATOB Ha KOHKPET-
HbIX TpuMepax. [IpuMeps! Heroab30BaHMs
aBTOMAaTUYECKUX YCTPOMCTB B HAyKe,

Ha MPOU3BOJICTBE U B OBITY.

JAeMoHcTpanum. JleMOHCTpauu MOJEIIEH U3
Habopa 1o JIEKTPOHUKE U aBTOMATHUKE
(leMOHCTpaIy HaNpaBJIeHbl Ha

OObscHeHre TPUHIIKIIA
YCTPOMCTBA JIEKTPOCTAHLIUM C
HCIIOJIb30BAHUEM MOJENEHN
BOJISIHOM U MMapoBOil TypOUH.

HaOmronenue neicTBuin
ABTOMATHUYCCKUX YCTpOﬁCTB.

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




WJUTFOCTPAIINIO HA3HAYEHUS YCTPOUCTBA, IPU
9TOM HE CTABUTCH 3a7a4a OObIACHEHUS
MPUHIUIIA €T0 ACHCTBUS)

29 | Cpenctsa CpenctBa cBsi3u. CBeIeHUS U3 UCTOPUH UX N3ydenue moaenu
CBA3U. pasButus. Tenerpad. Tenedon. Haznauenue TeserpadHOro anmapara.
giﬁiB f;ii?g{ggig rpoMKorosopurelt. Pajuo n Beinonsenue 1a6opaTopHoii
R — . paboTHI.
Jlabopamopnas paboma «Coopka u Tpeserrarast HHbOPMAIHI O
UCIIBITaHUE TelerpadHoro anmnapara. R ——
HAemoncTpanun. JleMoHCTpanus Moenu €CTECTBOUCIIBITATEISIX.
tenerpadHoro annapara. MUkpohoH u
rpoMKoroBoputenb. HaymHuk, nepenava u
pHeM paJMOCUTHATIA.
Briaromuecs: eCTeCTBOUCIIBITATENH, UX POJIb B
CO31aHUH OCHOB €CTECTBO3HAaHMsI. OCHOBHBIE
HaIlpaBJIEHUsI COBPEMEHHBIX HAYYHbBIX
MCCJICIOBAaHHUM B 00J1aCTH (PU3UKU U XUMUHU
30 | Matepuansr Heo6x0auMocTh Co3/1aHHsI HCKYCCTBEHHBIX [TpuBenenre npuMepoB
A . Marepuasio. [I[pumepsl HCKYCCTBEHHBIX HCKYCCTBEHHBIX MATEPUAJIOB.
COBPCMCHHOH MAaTEPUAIIOB U UX HUCIOJIb30BaHUE: KEPaMUKa, Pabora ¢ komneKknuen
;_IeXHHKH- (beppuThl, CBEPXIPOYHBIE CIIIABHI, KPHUCTAJIJIOB.
OJINMEPHI U .
XHMqufKHe ilc;yCCTBeHHHe anMasbl, )KUJIKHE KPUCTAILIBI U Pa6oTa ¢ KOJLIeKIHeH
e noJiuMepoB. BeimonHeHune
BOJIOKHA. Ceenenus o cnoco0ax BbIpalliBaHUs

HCKYCCTBEHHBIX KpUCTauioB. MHCTpyKIus 110
IIPOBEICHUIO JOMAIIHETO OIbITA 110

nmabopaTopHON pabOTHI.




BBIPAILMBAHUIO KPUCTAJLIA.

Hemoncrpaumnu. Kouiekius KpucTaiios.
JeMoHCTpanuss THANKATOPOB Ha MKUIKUX
KpUCTaIIaX, (PePPUTOBBIX CTEPIKHEH.

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

Jlabopamopnas paboma «13menenne HopMbl
MOJIMATHIICHA TIPY HATPEBAHUM.
HarypasibHble 1 XUMUYECKUE BOJIOKHA. Mc-
MIOJIb30BAHUE 3TUX MATEPUAIIOB B OBITY.

Jemoncrpanuu. Koyuiekuus noammepos, KoJi-
JIEKLMs BOJIOKOH. Pa3nuuHble u3aenus us aTux
MaTepHaJIOB.

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

OcHoOBHBIE (haKTOPBI BPEJHOTO BIUSHUS
JeSITeIbHOCTH YeJIOBEKA Ha OKPYKAIOILYIO
cpeny. DKOIOrHYecKre KaTacTpo(bl, BOCHHBIE
neiictBusi. Bpeansie BIOPOCH! MPOM3BOJICTBA.
Heo6xoauMocTs KOHTPOJISE 32 COCTOSTHHEM
aTMoc(epbl 1 OCHOBHBIE CIIOCOOBI €r0
ocymectBienus. Heo6xoaumocts 60pb0bI €
3arpsI3HEHUEM OKPYXKAIOIIEeH CPeIbl.

JNemoncrpanuu. @otorpaduu U craipl Mo
TEME ypOKa.

ITpuBeneHne NpUMepOB BIUSHUS
Ha OKPY’KaIOILYIO Cpeny
JIEATEIILHOCTH YEJIOBEKA.
Bricka3piBaHNE PEIIIOKEHHI
1o 60pb0e ¢ 3arps3HeHueM
OKpykatomie cpeasl. Pabora c
dororpadusmu u gpyrum
WUTIOCTPATUBHBIM MaTEPUATIOM.

[Ipe3enTanus cOOOIICHHI 1O
teme. OOcyxaeHue
HKOJIOTHYECKOTO COCTOSIHHS B




Heo06x01uMoCTh S5KOHOMHH TTPHUPOTHBIX
PECYpPCOB U UCIIOJIb30BaHUSI HOBBIX TEXHOJIOTHH.
CoBpeMeHHas Hayka U mpou3BoAcTBO. CpeacTaa
CBsI3H. 3HAHUS, UX POJIb B KHU3HU YEJIOBEKA U
obmrectBa. Kak moau Mo3HAIOT OKPYKAOIIHIA
MUp (Hayka BYepa, CETOJHs, 3aBTPA).

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

Llexu-aBTOMATHI.

CpencTBa cBsI3M U niepeaya nHGOPMAaIIHH:
tenerpad, TenedoH, paguocBs3b
(pamuocTaHIusl, aHTEHHA, TIPUEMHHUK,
IPOMKOTOBOPHUTEJIb), TEICBUICHHE.

LIKOJIE U HA NIPUJIETAOIIEH K HER
tepputopuu. CocraBieHue
IIJJaHA KOHKPETHBIX JIE] 110
03JI0POBJIEHUIO YKOJIOTHYECKON
00CTaHOBKH, KOTOPBIE MOT'YT
OBITH BBIIOJTHEHbI

BO BpEMS JIETHEN IIKOJIBHOMN
MPaKTUKHU

32

[TogroroBka [ToaroroBka Kk KOHTPOJILHOU padboTe Pemenne KOIM4eCTBEHHBIX U
K I'OI0BO KAaueCTBEHHBIX 3a/1a4
KOHTPOJIBHO
i pabote

33 I'onoBas T'o0osas konmponvHas paboma Pelenne KOIMYECTBEHHBIX U
KOHTPOJIbH KAaueCTBEHHBIX 3a/1a4
ast pabota

34 | PezepBHOE

BpeMmsl.




ZS

Oxonuanue maoa.

PesepsHoe Bpems (3 u)




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

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

npeameTsl. EctecTBo3Hanune. duzuka. Xumus. S—6 Ki1acchl. YUeOHUK

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

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

2. I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Ilonmax JI. C. BBenenue B
€CTeCTBEeHHO-Hay4yHble TipeameThl. EcrecTBo3Hanue. dusnka. Xumus. 6 Kiacc.
PaGouas Terpans.

3. I'ypesuu A. E., Hcaes /. A., [loumax JI. C. BBegeHue B ecte- CTBEHHO-
HayuHble TmpeameThl. EcrectBo3Hanue. Puzuka. Xumua. 5—6 Kiacchl.
MeTtoauueckoe mocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

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



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

