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IHosicHUTEeNLHAA 3aNIUCKA

[Iporpamma 1o ¢Qu3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJIOKEHUI U TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 000, a Takxe ¢ yu€tom (heaepanbHO paboueil mporpaMMbl BOCITUTAHHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConepxaHue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYaIOMIMXCS W OpraHU3alMIi0 H3y4YeHUs
(¢u3MKK Ha JeATENbHOCTHOW OCHOBE. B mporpamMme mno (¢u3nKe y4YUTHIBAIOTCS
BO3MOKHOCTH y4deOHOro mnpeamera B peanuzauuu tpedoBanuii ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYy4YEeHHS, a TaKXKe
MEXIPEAMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[IporpammMa 10 (Qu3MKEe yCTaHaBIMBAET paclpelesieHue y4eOHOro
Marepualia 1o rojaMm oOydeHus (IO Kiaccam), NpeasiaraeT MNPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YyYEHHUsS] TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUSA
IPEIMETHOIO COJIEPKaHUs U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yJarouXCsl.

[IporpamMma mo ¢u3uke pa3paboTaHa ¢ LENIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl IO Y4EOHOMY IIPEIMETY.

@u3uka SABIAETCI CUCTEMOOOPA3YIOIIMM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEAMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBl JIe)KaT B OCHOBE
IPOIICCCOB W SBJICHUH, H3y4aeMbIX XHMHUEH, OHOJIOTHEeH, acTpOHOMHEH U
(puznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MUDPA,
MpPEAOCTaBIsACT Haubolsiee sICHbIe O0paslbl NPUMEHEHUS HAyyHOro METOo/a
MO3HAHUs, TO €CTh CIO0CO0Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opna w3 rIaBHBIX 337a4 (PU3NYECKOTO 00pa30BaHUS B CTPYKTYpe OOIIETO
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3umku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIaJCHUE
CJIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCT:

® HAy4YHO OOBSCHATH SIBJICHMUS;

® OIICHHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMS;

® UHTEpPIpEeTHpPOBaTh  JaHHbIE M  HUCIOJB30BaTh  HAay4YHbBIC
J0Ka3aTeJIbCTBA JUIsl OJYYEHHSI BBIBOJIOB.

Lenu wu3ydenuss (QU3MKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpeneneHsl B Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opranusauusx Poccuiickoii ®enepanuu, peann3yromKX



OCHOBHBIE 00IIe00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKACHHON pEIICHHEM
Konnernn MunucrepctBa npocsemienus Poccuiickoit @eaepannu (IpoTOKOI OT
3 nexabps 2019 r. No [1K-4BH).

ey uzyyenus: pusuMKu:

npuoOOpeTeHHe HWHTEpeca W CTPEMIJICHHS OOydYarolmuxcsi K HaydHOMY
U3YYEHUIO TMPHUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHME TPEACTABICHMH O HAYYHOM METOJAE TMO3HaHUA U
(dopMupOBaHHE HCCIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIINM
SIBJICHUSIM;

(opMupOBaHHE HAyYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4eHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(dopMupoBaHrE MPENCTABICHUA O POIM (PU3UKU ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHII;

pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyaymien
podheCCUOHANIBHON IeSITEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJITOTOBKA K
JanbHenIeMy 00y4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3THX IeJIed MporpaMMbl 1o ()M3WKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

MpuoOpEeTeHUE 3HAHWK O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MATHUTHBIX M KBaHTOBBIX
SIBJIICHUSIX

NpUOOPETEHNE YMEHUN OMUCHIBATh U OOBSICHATH (DU3HUECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHS TMPOCTEUINNX pacy€THBIX 3a7a4 C
UCIIOJIb30BaHUEM buznUecKux MOJICIICH, TBOPUYECKHUX u
IPAKTUKO-OPUCHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHI HAOII0JaTh IPUPOIHBIC SBIICHUS W BBITOJHSITH OITBITHI,
nabopatopHble pabOThl U AKCIEPUMEHTAIbHBIE HUCCICAOBAHUA C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ MHPpOpMaNUe (PU3NIECKOTO COMCPKAHUS,
BKJTFOYasi TH(GOPMAIIHIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3HKHU, aHAIHU3 U
KPUTUYECKOE OIICHUBAaHWE WH(OPMAITUY;

3HAKOMCTBO cO  cdepamu  NpodeCCUOHAIBHON  JIEeATEIbHOCTH,
CBS3aHHBIMH ¢  (U3UKOW, ©  COBPEMEHHBIMH  TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHUAX PU3NIECKON HAYKH.

Ha usydenne ¢usuku (0a30BbIil ypOBEHb) HAa YPOBHE OCHOBHOT'O OOILEro

oOpa3zoBaHus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
8 kmacce — 68 yacoB (2 waca B Henmenwo), B 9 kiacce — 102 yaca (3 gaca B



HEJIEJIO).

[Ipennaraemslii B mporpamme 1o Qpusuke nepedeHb 1ad0opaToOpHbIX padoT U
ONBITOB HOCUT PEKOMEHAATENbHBIM XapakTep, Y4YHUTEIb JIelaeT BBIOOD
HpOBENEHUS J1a0OPATOPHBIX pPAa0OT W OMBITOB C YYETOM HMHIUBHUIYaJIbHBIX
ocoOeHHOCTE  OOydaroluxcs, CHHCKa  SKCIEPUMEHTAJIBHBIX  33JaHUM,
IpeJularaéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOI'O 3K3aMeHa M0 (hU3HKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpaA.

®usuka — Hayka O npupoxe. SBimeHus npupozasl. OU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. M3mepenue ¢uzmyeckux BenumuunH. Duzndeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢uszuka wu Jpyrue ecTecTBEHHbIE HAyKH H3Y4aloT MPUPOLY.
EcrecTBeHHO-HAy4HBI METOJ TMO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAYYHOI'O
BOINPOCA, BBIIBMKEHUE THUIOTE3, OJKCIEPUMEHT IO TMPOBEPKE THUIIOTE3,
oObscHeHHe HabOmomaaemMoro siBieHud. OnucaHue QGU3NUECKUX SBICHUU C
IIOMOILBIO MOJIEJIEN.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIC, DJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnydeckue NpuOOpHI U MPOIeaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OrnpenesneHue 1eHbl AeIeHUs KAl U3MEPUTEIBLHOTO TTPUOopa.
N3mepenune paccTossHUM.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TEI.

N3mepenue temmepaTypbl MPU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIepaTyphl.

akrwnE

6. [IpoBengeHue mcciaeaoBaHus MO MPOBEPKE THMOTE3BI: JAITBHOCThH MOJETA
[apuKa, MymeHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIIEe BHICOTA
ITyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHHH BelleCTBA.

CtpoeHue BemiecTBa: aroMbl M MOJIEKYJbl, WX pa3Mepbl. OTMBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JIBi>keHre dyacTull BemiecTBa. CBA3b CKOPOCTH JBUXKEHUS YAaCTHUI] C
Temrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumonaeiicTBue yacTuil
BEIIECTBA: IPUTSIKECHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEN U TBEPIBIX
(kpuctamnuyeckux) Tesl. B3auMOCBsI3b MeXy CBOMCTBAMHU BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jlemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddysumn.

3. HaGnionenue  siBjaeHUil,  OOBACHSIOUIMXCS ~ MPUTSHKEHUEM  WUIU

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. Ouenka pguamerpa aromMa METOAOM PSAOB (C  HCIONB30BaHUEM

dboTorpadmii).

2. OnbIThI 110 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl.

Mexanuueckoe ABWKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHssl CKOPOCTh IPH HEPAaBHOMEPHOM IBHKEHUU. Pacuér mytu n
BPEMEHU JBYKCHUS.

SBneHne wHEpUMU. 3aKOH MHEpUMH. B3anmmonencTBue TeNl KAaK IMPUYMHA
M3MEHEHUS CKOPOCTH [IBWKEHMsI Tesl. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHULIEC
o0BbEMa BellecTBa.

Cuia Kak XapakTepucTuka B3auMoAeicTBus Tei. Cuia yrnpyrocTd M 3aKOH
I'yka. MI3MepeHue cuiibl ¢ MOMOILBIO TUHAMOMETpA. SIBJIEHHE TATOTEHHS U CHJIa
TsokecT. Cuia TSDKECTH Ha Jpyrux IulaHerax. Bec tema. HeBecomocTs.
CnoxeHue cwil, HANpaBJIEHHBIX MO OJHOM MNpsAMOW. PaBHOJEHCTByOIIas CHIL
Cuna Tpenusa. TpeHue CKONbXKEHUS W TpeHue mnokosi. TpeHwe B mpupone u
TEXHUKE.

Hemoncmpauuu.

Habnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaGunroienue siBjeHUsI HHEPIUH.

Ha6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU Tell.
CpaBHeHre Macc Mo B3aUMOJIEUCTBUIO TEI.

CrioxeHune CHI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

ok wnE

Jlabopamopnwie pabomuel u onvimol.

1. OnpeneneHne CKOPOCTH PABHOMEPHOTO  JBWXKEHUA (IIapuka B
XKHUJKOCTH, MOJICTTH AJIEKTPUUECKOTO aBTOMOOMIIS M TakK Jiajee).

2. OmnpepneneHue CpeAHE CKOPOCTH CKOJIbKEHHUs OpyCKa WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue MIOTHOCTUA TBEPIOTO Tea.

4. OmbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb PacTsKEHUs (nedopMarium)
IPYXUHBI OT TPUIIOKEHHOW CHUJIBI.



5. OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIbKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBienne TBEPABIX TeJl, }KMIAKOCTel U ra3os.

JHaBnenne. CriocoObl YMEHBIIICHUS W YBEJIMYCHHS JaBiieHus. JlaBieHue
rasa. 3aBUCUMOCTb JIaBJICHH Ta3a OoT o0béMa, TemnepaTyphl. [lepenada gaBiaeHus
TBEPABIMUA TEJIaMH, KUJIKOCTIMU M razamu. 3akoH Ilackans. IIHeBmaTmueckue
MaluHbl. 3aBUCUMOCTh JIABJICHUS >KHJIKOCTH OT TIyOWHBI. [ mapocTraThyeckuii
napagokc. Coobmiaromuecs Cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emau u atmocdepHoe naBiieHHe. [IpudyuHBI CyIIeCTBOBaHUS
Bo3aylIHON o6onouku 3emiu. OmnbiT Toppuuenmu. M3mepenue armochepHOro
JaBJICHUS. 3aBUCHUMOCTh aTMOC(EpPHOIO JIaBJICHUSI OT BBICOTHI HaJ YpPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(HEPHOTo TaBICHUSI.

JlercTBrE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [Imaanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1 3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

2 [Iepenava naBiieHUS )KUIAKOCTHIO U Ta30M.

3. Coobmraronuecst COCyIbl.

4. T'mapaBnuueckuii mpecc.

5. IlposiBneHue aeiicTBust aTMOC(HEPHOTO TABJICHHUS.

6. 3aBHCHMOCTPH BBITAIKUBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHON YacTu
TeJIa ¥ TNIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BhITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

YcnoBue miaBaHus TEJ: TUIABAHUE WIHM MOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOIICHHUS IUNIOTHOCTEH TeJla U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BEMA MOTPYKEHHOM
B )KUJIKOCTh YaCTH TeJa.

2. OmnpenesieHUE BBITAIKWMBAIONICH CHUJIBI, JICMCTBYIOIIEM Ha  TeJo,
MOTPY>KEHHOE B )KUIKOCTD.

3. TIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONIEH CHUJIBI, JACHCTBYIOIIEH Ha
TEJIO B XKUJIKOCTH, OT MacChl TEJA.

4. OnpIThl, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTb BBITAIKMUBAIOIIECH CHIIBI,
NEUCTBYIOIIEH Ha TeI0 B JKUJIKOCTH, OT 00bEMa TMOrPYKEHHOU B
YKUJKOCTh YaCTH TeJla U OT IVIOTHOCTH YKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKU U
OIIPELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTD. JHePrus.

Mexanunueckas pabota. MOIIHOCTb.

© N



[IpocTeie MexaHH3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHHe mNpaBWiIa paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwino» Mexanuku. KIIJ[ mpocteix mexanuzmoB. IIpoctsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KuHermyeckas W TNOTEHIHMAJIbHAs DHEPIUS.
[IpeBpaiienyie OJHOTO BHUJA MEXAHUYECKOM HSHEpruM B JAPYyro. 3akoH
COXPAaHEHUS DHEPTUHU B MEXAHHKE.

Jlemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenennie pabOThl CHJIbI TPEHUS MPU PABHOMEPHOM JIBHUKEHUU TeJia
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHOBECHS pblyara.

N3mepenne KII/] HakKIOHHON IUTOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

w

8 KJIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIEC MOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOPUU CTPOCHUSA
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra30B, JKUJIKOCTEN U
TBEPABIX TEJI HA OCHOBE IOJOXEHUU MOJICKYISIPHO--KUHETUYECKOW TEOPUH.
CmaumBaHKe U KamWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3zb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactull. BuyTpeHHsis sHeprus. CrocoObl W3MEHEHHS BHYTPEHHEW DSHEpPTUU:
Terjionepeaaya M COBEpIIEHHWE  pabOTHI. Bugel  Temnonepenaum:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonudecTBo TemoThl. YienpHas TEIIOEMKOCTh BellecTBa. Termmoo0OMeH u
TEMJIOBOE paBHOBecHE. YpaBHEHHE TeIioBOoro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YElbHAsd TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u konzaeHcanus. Mcnapenue. Kunenue. YnaenbHasi Teruiora
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYphl KHUIEHUS OT aTMOC(EPHOTrO
JaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIIMBa. Y IeJibHas TEMJI0Ta CrOPAHUS.



[Mpunuuner pabotel TemnoBeix nasurateneit KIIJ[ TemoBoro nasurarens.
TennoBble ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpauuu.

SAEE A .

© o~

Hab6nronenue 6poyHOBCKOTO JIBHKEHHUSI.

Ha6mronenune nuddysun.

HaGnronenue siBneHuii cMaurBaHUs U KaMWUISIPHBIX SBJICHUH.
Hab6nronenue TemioBoro paciumpeHus Tedi.

N3meHenue naBieHus rasa npu U3MEHEHHH 0O0bEMa M HAarpeBaHUM WM
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPhI.

Buae! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

. HarpeBanue npu coBepiiieHUM pabOThl BHEITHUMU CUJIAMHU.

10 CpaBHeHHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
11.HaGnronenue KUIeHus.

12.HabnrofeHue moCcTOSHCTBA TeMITepaTyphl P TIIaBJICHUH.
13.Moenu TEeIIOBbIX ABUTaTENIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbITHI O BRIPANMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl IO HAOIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue gaBjaeHUs BO3ayXa B Oa/IOHE IIMPUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUSA BO3[yXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka THUIOTE3Bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI  CTOJIOHMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.

HaOnronenne wu3MeHEHUsT BHYTPEHHEH SHEpPruud Tejla B pe3ysibTaTe
Teryionepeaay U padboThl BHEUTHUX CHJI.

Uccnenosanue siBeHUs] TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJIYYEHHOTO BOJOM TpHU
TEII000MEHE C HAarpeThIM METATUIMUECKUM LIHJIUHIPOM.

10.0Omnpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
11.UccnenoBanue mpoiiecca UCrapeHusl.
12.0Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.
13.Onpenenenve yaeabHON TEMIOTHI TUIaBIECHUS JIb/A.
Paznen 7. DaekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.



Onextpu3anus Tena. JIBa poaa 3IeKTpHUECKUX 3apsaoB. B3ammopeiicTBue
3apspkeHHbIX Ted. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aMMOJICHCTBHS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onexrpuyeckoe nosie. Hanpsok€HHOCTH 3yiekTpuueckoro mnods. IIpuHuun
CYINEPIO3ULINHU AMEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu anexkTpuyeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUYECKUNA 3apsia.
Crpoenne aroma. IIpOBOOHMKM W  AUAJIEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsija.

ONEKTpUYECKHA TOK. YCIOBHUSA CYLIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VcTOYHUKM TOCTOSHHOTO TOKa. JIEHCTBHS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPHUUECKUI TOK B )KUIKOCTSIX U ra3ax.

Onexktpuueckass uenb. Cuina  ToOKa.  OJIEKTPUYECKOE  HAIPSKCHUE.
ConpoTuBIiIeHHE NTPOBOJHMKA. Y IEJIIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
it ydactka nenu. [locienoBarenbHOoe M mapajiepHOE  COCAUHEHUE
IIPOBOJAHUKOB.

Pabota u MOmHOCTH »3JEKTpHUECKOro Toka. 3akoH J[xoymns—Jlenua.
DNEeKTpUYECKUE LIETH U MOTPEOUTENH IIEKTPUIECKON sHEPruu B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocrosiHHBIE ~ MarHuThl.  B3auMoOAEHCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MaruuTtHoe nosie. MarHuTHOE 1noJie 3eMJIM U €r0 3HaYEHUE [T )KU3HU Ha 3EMIIE.
OneiT  Opcrena. MarautHoe moJie JJIEKTpUYecKoro Toka. [Ipumenenwne
JJIEKTPOMAarHUTOB B TEXHUKE. J[eWCTBME MArHUTHOIO IIOJISI HAa IPOBOJHUK C
TOKOM. DJeKTpoaABUTaTelb ITIOCTOSTHHOI'O TOKA. Hcnonb3oBanue
JJIEKTPOABUTATEIIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaness. SIBineHHE HIEKTPOMAarHMTHOM WHAyKIuM. lIpaBuio
Jlenna. OnektporeHeparop. CrnocoObl MOJYyYEHHs] BJIEKTPUUYECKON SHEPIHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLus Tell.

JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB M B3AMMOJICCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE HIIEKTPOCKOIA.
DnekTpocTaThdecKass UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apSI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.

. JlelcTBUA DIEKTPUYECKOTO TOKA.

10 DIIEKTPUYECKUN TOK B 5KUIKOCTH.

11.T"a30BBIit paspsia.
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12.V3mepenne CUitbl TOKa aMIIepPMETPOM.

13.3mepenne 3IeKTPUISCKOTO HAMIPSHKEHUS BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBIICHUI.

15.B3auMopeiicTBUE TOCTOSIHHBIX MArHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH pa3/IeJICHUs MOJIFOCOB MarHuTa.

17.MonenvpoBaHNE MAarHATHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18.0mmIT Opcrena.

19.MarauTHoe€ 1osie Toka. DIEeKTPOMArHur.

20.le¥icTBHE€ MarHUTHOTO TOJISl HA TPOBOJTHUK C TOKOM.

21.25eKTpoABUTaTENb MOCTOSTHHOTO TOKA.

22 .UccnenoBaHue SBJICHUS AJICKTPOMATrHUTHOW WHITYKITHH.

23.0mnbiTer Dapagest.

24.3aBUCUMOCTb HAMpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUU €ro
BO3HUKHOBEHHUSI.

25.DJIeKTpOTeHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OmpITel 1O HAOMIOAEHWIO DJJICKTPU3ANUUA Tel WHAYKIHCH W TIpH
COTPUKOCHOBEHHH.

2. UccnenoBanme JeHCTBUSA DIIEKTPUYECKOTO TOJS HA TPOBOJHUKUA H

JTUDJICKTPHKH.

COopka 1 npoBepka padOThI IEKTPUYECKON LENU MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryanpoBaHie HAMPSHKEHUS.

NccnenoBanune 3aBUCHUMOCTH CHJIBI TOKA, MIIYIIETO Y€pe3 PE3UCTOpP, OT

COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHUS Ha PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, TUIOMAAN TOMEPEYHOTO
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CEUEHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOKECHHUS HAMPSHKCHUH TPU TOCIEI0BATEILHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiIa IJs CHJIBI TOKAa MPH TMapaieIbHOM COSIMHEHUHU
PE3UCTOPOB.

10.Ompenenenue paboThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11.0Onpenenenrne MOIIHOCTH DJIGKTPUYECKOTO TOKA, BBIACIIEMON Ha
pe3ucrope.

12.VccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsKEHUS Ha HEW.

13.Onpenenenue KII/] narpeBatens.

14 . WccnepoBaHre MarHUTHOTO B3aUMO/IEUCTBUSI TOCTOSIHHBIX MarHUTOB.



15.M3yueHue MarHuTHOrO TMTOJIA TMOCTOSHHBIX MArHUTOB MpPH KX
00BEIMHEHUY U Pa3/ICIICHUN.

16.VccnenoBanne neiCTBUS SIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbIThl, JEMOHCTPUPYIONIME 3aBUCHUMOCTb CHJIBI  B3aMMOJICHCTBHUS
KATyIIKM C TOKOM M MarHuTa OT CWJIbl TOKAa M HANpaBJICHUS TOKA B
KaTyIIKE.

18.M3yuenue AeiicTBUSI MArHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHHe paboThl AJIEKTPOABUTATEIS.

20.13mepenne KIIJI anekTpoaBurateibHOM YCTaHOBKH.

21.00bITBl O HCCIEOBAHUIO SIBJICHHUS DIIEKTPOMArHUTHOM WHIYKIIUH:
HCCIICIOBAHNE W3MEHEHNWW 3HAYEHMsI M HAIPABJICHUS WHIYKIIMOHHOTO
TOKa.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJICHUS.

Mexannueckoe ABmkeHHe. MarepuanpHas Touka. (Cuctema OTCYETa.
OTHOCHUTEIBHOCTh MEXaHWYECKOI'O [BHKEHHs. PaBHOMEpHOE MNPSAMOJIMHENHOE
nBrkeHue. HepaBHoMepHOe npsMonauHEHOE IBMKeHUE. CpeHssi 1 MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHENHOe JBUkKeHue. CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMKEHHME MO OKpYy>KHOCTU. [lepuon u vactora oOpaieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropoit 3akoH Hsrorona. Tpetuit 3akoH
Herorona. [IpuHuun cyneprno3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHMSI CKOJIBXKEHUS,
CUJIA TPEHUS MTOKOs, IPYTHe BUABI TPEHUS.

Cwia TsKECTH W 3aKOH BCEMHPHOTO TATOTCHUS. YCKOpPEHHE CBOOOHOTO
najgenus. JBwxkenue miuaner Bokpyr Comnua. IlepBas kocMuyeckasi CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue maTepuanbHON Touku. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIUVIEHHON OChIO BpauleHusi. MoMeHT cuibl. LleHTp TskecTu.

Nmnynee tena. U3menenne umiynbsca. MIMmynsce cuibl. 3aKOH COXpaHEHMS
UMITyJIbCa. PEaKTUBHOE ABUKEHHUE.

Mexannyeckass pabota M MOIIHOCTb. PaGoTa cui TsKecTd, yHmpyrocTw,
Tpenus. CBs3b 3Hepruu u pabothl. [loTeHnmanbHas >Heprus Tena, MOJHSATOTO
HaJl TOBEPXHOCTBHIO 3eMid. lloTeHumanbHass dHeprus CKaTou IPYKUHBI.



Kunetnueckas sHeprusa. Teopema 0 KUHETHYECKOW SHEPTHH. 3aKOH COXPaHEHHUS
MEXaHMYECKON IHEPTUH.
Jemoncmpayuu.

1.
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8.
9.

Habmronenne MeXxaHMYECKOro JBIKCHHS Tella OTHOCHUTEIBHO Pa3HBIX
TEJI OTCUETA.

CpaBHeHUEe MyTed U TPACKTOPUM JIBMKEHUS OJHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3Mepenre CKOpoCTH U YCKOPEHUS TPSIMOJIMHEITHOTO IBUYKECHMUSL.
HccnenoBanue nMpru3HaKOB PABHOYCKOPEHHOTO JBM)KEHUS.

Habmronenue aBrKeHUsI Telia Mo OKPY>KHOCTH.

HaOnronenne MexaHUYECKHX SIBJICHUH, MPOUCXOMSIINX B CHUCTEME
orcu€ra «Temexkka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCHUTEJIFHO KaOMHeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Teja U JACHCTBYIOIIEH HAa HETO
CHJIBI.

HaOmronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUH TEIL.

N3meHneHne Beca Tena mpyu yCKOPEHHOM JIBUKECHUH.

10.Ilepenaya uMiynbca Npyu B3aUMOJICHUCTBUU TEIL.

11.TIpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEll.

12.CoxpaHeHne UMITyJIbCca IPU HEYTIPYTOM B3aUMOICHCTBUH.
13.Coxpanenne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14 HaGnrogeHne peakTUBHOTO ABUKCHHUSI.

15.CoxpaneHnrie MEXaHUYECKON PHEPTUHU TIPU CBOOOTHOM IaJICHUU.
16.CoxpaHeHre MEXaHUYECKOW OJHEPrud TMpU JABWKCHUH Tella TOJ

JNEUCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

KoncTtpyrupoBanue TpakTa [jisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JBIKEHUS IIAPUKA U TEJIEHKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WA JBUKCHUS
[1apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHrue yCKOpeHHUsl Telda NpPU PaBHOYCKOPEHHOM JBMXKEHHH II0
HAKJIOHHOM TIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBHXEHUH 0e€3
HayaJbHOM CKOPOCTH MYTH OTHOCSTCS KaK PsAJl HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.



7. Onpenenenue korhuIMEeHTa TPEHHUS CKOTBKECHHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
9. Omnpenenenue pabOTHI CHIIBI TPEHHS P PAaBHOMEPHOM JIBIKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10.Ompenenenue pabOThl CHJIBI  YOPYTOCTH TIpU  TOABEME Tpy3a C
MCIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUYKHOTO OJIOKOB.

11.M3ydeHue 3aKkoHa COXPAHEHUSI YHEPTHUH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHEBI.

Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJIEOAHUM:
NEepuoJ, 4YacToTa, aMIUIMTyAa. MaTeMaTudecKuid W NPYKUHHBIM MasTHUKH.
[IpeBpaiiienre 3HEPTUn Mpu K0JieOATEILHOM JABUKEHUM.

3atyxatome — koyieOaHus.  BeiHyxzaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoWCTBA MeEXaHWYECKUX BOJIH. [IpopoisibHble U
NoNepeyHble BOJHBL. J[TMHA BOJHBI MU CKOPOCTh €€ PacIpOCTPaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koyieO0aHuii TeJI MO JEWCTBUEM CHJIIBI TSHKECTH M CHIIBI
YIPYTOCTH.

Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronerune BeIHYXKICHHBIX KOJICOAaHHWI M pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJENH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue 4dYacTOTHI W TepuUoAa KOJEOAHW MaTeMaTUdecKOoro
MasiITHUKA.

2. OrnpezeneHue 4acTOThl U IEPUOJIa KOJIeOAHU MPYKMHHOTO MAsITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMepuofa KoJeOaHWW MOABEUIEHHOTO K
HUTHU I'py3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH  TMepuoAa  KoJIeOaHWUW  MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEpUOAa KoJieOaHUil rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbpITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH TEpHOoJa  KoJeOaHwMid
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. 3mepeHune yCKOpeHUst CBOOOTHOTO MaCHHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
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DNEeKTpOMarHuTHOE  MOJe.  DJEKTpOMarHuTHele  BoOJIHBL.  CBoiicTBa
ANEKTPOMarHuTHhIX BOJH. [llkama »7eKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DneKTpoMarHuTHas npupoga csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. V3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedona.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBass  Mmogmenp  cBera.  Mcrounukum — cBera.  IIpsAmonuHerHOe
pactipoctpaHeHue cBera. 3atMeHuss ConHuma u Jlynsl. OTpakeHue CBeTa.
IImockoe 3epkaino. 3aKOH OTPaKEHHUsI CBETA.

IIpenomnenue cBera. 3akoH mnpenomieHus cBeta. [lomHoe BHyTpeHHEE
OTpaX€HHE CcBeTa. VICMOonp30BaHME TIOJHOTO BHYTPEHHETO OTPaKCHUS B
ONTHUYECKUX CBETOBOAAX.

Jlmuza. Xom nydedt B gumH3e. OnTudeckas cucrema doToarnmapara,
MHUKpOCKOTNIa M TeJjieckomna. ['ma3 kak onTuyeckas cucTtema. bianm3opykocTh H
JIaTbHO30PKOCTb.

Paznoxenue Oemnoro cera B crekTtp. Omnbitel Hptorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus ceera.

Jlemoncmpayuu.

[IpsiMmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

ONTHYECKUNA CBETOBO/I.

Xon nyyei B coOuparolei JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[Tomyuenune n300paxeHUii ¢ TOMOIIBIO JINH3.

. [Ipunnun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10.Mopuens ri1asa.
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11.PaznoxxeHue 6e10ro cBEeTa B CIEKTP.

12.Tlomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPAXEHHUSI CBETOBOIrO Jy4a OT YIJIA
nazeHusl.



2. V3yueHune xapakTEepUCTUK U300paKEeHUS MIPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTJa MPEIOMIICHHS CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlonmyueHue U300pakKeHHUM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenuie GOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomei
JIUH3BI.

6. OMBITHI 1O PA3TOKEHUIO OEIOTO CBETA B CTICKTP.

/. OmnbITHl IO BOCIPUSATHIO 1BETA MPEAMETOB MPHU UX HAOIIOICHUU Yepes
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

OmneiTel Pezepdopaa u mnanerapHas mojens aromMa. Mogens aroma bopa.
Hcenyckanne u nornomenne cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. ANb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas wMopens artomHoro sapa. W3ortonsl. PaanoakTuBHBIE
npeBpaiienus. [lepron nonaypacmnaaa aTOMHBIX sIEP.

SAnepHbie peakiyuu. 3aKOHbI COXPAHEHHS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
DHeprusi CBSI3U aTOMHBIX sifep. CBsI3b MAacChl U dHEpPruu. Peakuuu cuHTE3a U
nenenusd saep. crounuku saeprun CoHIa U 3BE3I.

SnepHas sHepretuka. J[eMCTBUS PaaMOAaKTHUBHBIX W3JyYEHUW HA >KHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CnexTpbl U3Ty4eHUS U MOTJIOLEHUS.

CrexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kamepe Busbcona.

Pabota cuérunka MOHU3UPYIOLIUX U3JTYyYCHUH.

Perucrpanus nznydeHus: IpUpPOJAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGmroneHue CIIONMIHBIX U JTMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. VccnenoBanue TPEeKOB: M3MEPEHHE SHEPTHMH YACTHUIIBI 10 TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue paqnoakTuBHOTO (OHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpHUTENHEHO--0000ITAIOIINIMA MOYJIb npeaHa3HaYeH VIS
CUCTeMaTH3allMi W  O0OOIIEHUS TPEAMETHOTO COJACpPKaHUS MW OIbITa
NeSATETPHOCTH, TPUOOPETEHHOTO TIPH M3YYCHUH BCETO Kypca (U3UKH, a TaKKe
JUTSl TIOJTOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy MO (PHU3uKe s
oOyJaromuxcsi, BHIOPaBIINX ATOT YYEOHBIN MPEIMET.

ok wnE



IIpy n3ydeHun TaHHOTO MOAYJIA PEANIM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEeSATEIBbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS TOCTHKEHUE MTPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaToB  00ydeHus, (opmupyercs
€CTECTBCHHOHAYYHAasi TPAaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB MCCIIEIOBAHUSA
SBJICHUN TNPUPOABI U TEXHUKH, OBJIAJICHHME YMEHUAMU OOBICHATH (pU3HMUECKHE
ABJICHUSA, IPUMEHSSA IIOJYyYCHHBIE 3HAHWs, pelaTh 3a7ayd, B TOM YHCIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

IIprHIMIMATBHO AEATEIBHOCTHBIA XapaKTep JaHHOIO pas3jesa peaausyercs
3a CY4€T TOro, 4YTO OOydYarolMecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
peiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHMM pAacno3HaBaThb M HAYYHO OOBSICHATH
(u3nuecKue SIBJICHUS B OKPY KaIOIIEH MPUPOJE U MOBCETHEBHON KU3HH;

UCIIOJb30BaTh HAy4YHbIE METOJIbl MCCIEAOBaHUS (DU3MUECKUX SIBJICHUH, B
TOM YHCJIE JI IPOBEPKHU TUIIOTE3 U ITOJIYYEHHUs TEOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaubOOJee Ba)KHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTMM,  HAllpUMEp, NPAKTUYECKOTO  MCIOJB30BAHUS  PA3JIUYHBIX
MCTOYHUKOB JHEPIrMM HA OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX
U3BECTHBIX BUIOB DHEPIUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Ha

N3yuenue pusuku Ha ypoBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs HAIIPABJICHO
JOCTW)KEHHWE  JIMYHOCTHBIX,  METalpeIMETHbIX W  MPEAMETHBIX

00pa3oBaTENbHBIX PE3YJIbTATOB.

B pe3ynbrare wu3yueHus (PU3MKKM HA YpPOBHE OCHOBHOTO OOILIEro

oOpazoBanus y oOydaronierocs 0yayT cqOpMHUpPOBaHbI CIEIYIONINE JIUYHOCTHBIC
pe3yNbTaThl B YaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

[]  nOposiBIEHWE UWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NYecKo HayKH;

[ IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX --(DU3UKOB;
2) rpaxaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

[J TOTOBHOCTb K AaKTUBHOMY Yy4YacTHI0O B OOCYXIEHHUHU OOIIECTBEHHO
3HAYMMBIX U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JOCTUXKEHUU PUBHUKY;

[] 0CcO3HAaHHME Ba)KHOCTHU MOPAIBbHO--3TUYECKUX MPUHLHUIIOB B JEATEIIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

[} BOCTIpUSITHE DCTETUYECKHUX KaueCTB (PU3MYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

[] oco3HaHWE IEHHOCTU (PU3NYECKON HAyKHM KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHENIIEN COCTABIIIOLIEN
KYJIBTYPBHI;

] pa3BuTHE HAy4YHOU JTHO0O3HATEIHLHOCTH, MHTEPECAa K HCCIIEIOBATEIHCKOM
JEATEIIbHOCTH;

S) ¢opMupoBaHusT  KYJBTYPbl 3A0POBbS M  3MOLUMOHAJIBHOIO
OJ1aromoJryums:

[] oco3HaHHWE LIEHHOCTHM 0e30macHOro olpa3a >KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTUM NpaBWJI 0OE30MaCHOTO MOBEACHUS Ha
TpaHCIOpPTE, HA JOPOTax, C ANEKTPUUYECKUM M TEIJIOBBIM 00OPYIOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

] copmupoBaHHOCT, HaBbIKa pedieKCUH, TPHU3HAHKWE CBOETO TpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

[l akTHMBHOE ydYacTHe€ B PEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3ali, TOopojaa, Kpasi) TEXHOJOTMYEeCKOW U



COIMAJIbHON HAIPaBICHHOCTH, TPEOYIOIMMX B TOM YHCIE U (DU3NIECKUX
3HAHMU;

e [] mHTEpEC K MPAKTHUECKOMY U3YUCHUIO PO ECCUl, CBIA3AHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e [] opueHTaus Ha MPUMEHEHHE (DU3UUYCCKUX 3HAHWUHU IS PEIICHUS 33134 B
00JIacTU OKpY’KaloIllleW Cpejbl, IJIAaHUPOBAHMS TIOCTYIIKOB M OLICHKH HUX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPY>KAIOIIEH CPEeIbl;

e [] oco3HaHUE II00AIBHOTO XapaKTepa dKOJOTHYECKUX MPOoOeM M MyTed HhX
pelIeHus;

e §8) aganTanuM K U3MEHSAKIIMMCH YCJIOBUAM COUHAJIBLHOM M NPHUPOIHOM
cpeabl:

e [| moTpeOHOCTH BO B3aWMOJICUCTBUU TMPHU BBINMOJHEHUM HCCIEAOBAaHUN U
MPOEKTOB (PU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSIM
JPYTHX;

e [] TIOBBIICHHWE YPOBHA CBOCW KOMIIETEHTHOCTHM 4Ye€pe3 IPAKTUYECKYIO
JIESITEIIbHOCTb;

e [ morpeOHOCT, B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMynupoBaTh WUJEH, TOHSATHS, TUMNOTE3bl O (PUIMYECKUX OO0BEKTaX M
SIBJICHUSX

e [ oco3HaHue Ie(HUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIICTCHTHOCTEH B
00JacTH (PU3UKHY;

e [| TUIAHUPOBAHHWE CBOETO PA3BUTHUS B IPHOOPETCHUU HOBBIX (HU3UUSCKHUX
3HAHM;

e [| cTpeMJICHHE aHAIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA
Y SKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e [| OLEHKAa CBOMX JECHCTBUM C YYETOM BIIMSHUSA Ha OKPYXKAIOLIYIO Cpexdy,
BO3MOXXHBIX TJI00AJIbHBIX TIOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymprare ocBOoeHMsI mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmero  oOpazoBanuss y  oOywatouierocs  OyayT  copMupOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE NO3HABaTEJbHbIC
YHUBEpCajdbHble Yy4eOHble JEWCTBUSA, KOMMYHHKAaTUBHBIE YHUBEpCAJIbHbIC
yueOHbIe IeCTBYS, PEryJIATUBHBIE YHUBEPCATIbHbIE YUeOHbIE 1EHCTBUSL.

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUS

Bba3oBble Jijornueckue 1eiicTBUA:



® BBIABISITH M XapaKTEPU30BATh CYIIECTBECHHBIC TPU3HAKH OOBEKTOB (SIBJICHUN);

® YCTaHABIMBATh CYIIECTBCHHBIH NpPU3HAK KIacCH(PHUKAINK, OCHOBAHUS IS
00001IEeHUS ¥ CPaBHEHUS;

® BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpuBaeMbIX (pakrax,
JTAHHBIX ¥ HAOIOJCHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHHSIM;

® BBISBIATH IPUIMHHO--CJICICTBEHHBIC CBSI3U MPU M3YYCHUH (PU3MUECKHUX SBICHUM
M TIPOIIECCOB, JIENAaTh BBIBOJBI C MCIIOJIB30BAHUEM JCTYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOYCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PM3HMYESCKUX BEIHYHH;

® CaMOCTOSTENIFHO BBIOMPATh CHOCOO pEHICHUS YYeOHOW (HU3MUYECKOW 3amadu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB PEIICHHUs, BBHIOOp HamOojee MOAXOISIIETO C
y4ETOM CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

® ICMOJIb30BaTh BOMPOCHI KAK UCCIEN0BATEILCKUI HHCTPYMEHT IMO3HAHUS,

® [POBOJAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIMbBIT, HECIIOKHBIMI
(pu3nyecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHNE (DU3UUECKOTO SIBJICHMUS,

® OIICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALIMIO, MOIYYEHHYIO B
X0/ UCCIIEOBAHMS UJIM IKCTIEPUMEHTA;

® CaMOCTOSITeNIbHO (OpPMYJHUPOBAaTh OOOOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

® IIPOrHO3UPOBATh BO3MOXHOE JalibHElIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a
TAaK)K€ BBIIBUTATh TMPEANOJOXKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUAX H
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

® [IPUMEHSATH PA3IMYHBIE METObI, THCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U 0TOOpE
MH(}OpMaAUMKU WIH JAHHBIX C YYETOM MPEATIOKEHHONW yueOHON (PU3HUeCKOor 3a1aun;
® aHATU3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETHUPOBATH HWH(MOpMAIUIO
Pa3ITUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,;

® CaMOCTOSITEJIbHO BHIOMPATh ONTHUMAIbHYIO (HOPMY MpECTaBICHUS UHPOPMAINH
Y WUTIOCTPUPOBATH pelllaeMble 3aJa4K HECIOKHBIMUA CXEMaMU, IUarpaMmMaMu, UHOU
rpaduKoi U UX KOMOMHAIIUSMHU.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

® B X0JIe¢ 00CYXKJIeHHsI yueOHOTro MaTepuaia, pe3yJbTaToB JIabOpaTOPHBIX PaboT U
IPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBATh
UJEU, HALICJICHHbIE HAa pEUICHHE 33Jaud W TOJAJEp)KaHHE OJaroKeareJbHOCTH
OOIICHUS,

® CONOCTaBJISATH CBOU CYXKIEHHUS C CYXACHUSMU JAPYTUX YYaCTHUKOB AHANOra,
oOHapy>KUBaTh pa3IMUMe U CXOJCTBO MO3UIUH;

® BBIPAXATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



e nyOIMYHO TPENCTABIATh pPE3yJAbTaThl BBINOJIHEHHOTO (DU3HUECKOrO OIbITa
(3KCTIEpUMEHTa, UCCIEeIOBAHUS, IPOCKTA);

® [IOHMMaTh W WHCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaJbHOU
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

® IPUHUMATH IIEJIM COBMECTHOM AESITENbHOCTH, OPTaHU30BbIBATh ACHCTBUS MO €€
IOCTIDKEHHUIO:  pacrlpeieisiTh PO, OOCYXJaTh MPOLECChl M  Pe3yJbTaThl
COBMECTHOH paboThl, 000011aTh MHEHUS! HECKOJIBKHX JIIOJIEH;

® BBINOJHATH CBOIO YacTh PA0OTHI, JOCTHUrasi KAYECTBEHHOTO pPe3ysbTaTa 10 CBOEMY
HAIMpaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C JPYTUMU YICHAMU KOMaH/IbI;

® OIICHMBAaTh KAadyeCTBO CBOETO BKJIaJa B OOMUN TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusamnus:

® BBISBIATH MPOOJEMBbI B JKM3HEHHBIX W yUEOHBIX CUTYyalHsX, TPEOYIOIIUX s
penieHus GU3NIECKUX 3HAHUK;

® OPHCHTHPOBATHCSA B  Pa3IMUHBIX  MOAXOJAX  NPUHITHS  PEIICHUN
(MHAMBUAYATBLHOE, PUHATHE PEIICHHS B TPYMIIC, MPUHATHAE PEIICHUHN TPYIIITON );

® CaMOCTOSITEIIBHO COCTAaBJISATh AITOPUTM pelIeHUsT PU3NUECKON 3a1a9d WIIH TUTaHA
MCCJICIOBAHMUS C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHU;

® Jenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJIEKT:

® JaBaTh aJCKBaTHYIO OLICHKY CHUTYyaIlUH M Mpe/jiararh 1iaH ¢€ N3MCHCHHS,

® OOBSCHATH NMPUYHMHBI JTOCTHKCHUS (HETOCTHIKCHHSI) PE3yJbTaTOB JIEITCILHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

® BHOCHUTHh KOPPEKTHUBBI B JIEATECIHLHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(U3MYECKOT0 HWCCIACAOBAaHWS WM IPOCKTAa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJTH U YCIOBUSIM;

® CTaBUTHh Ce0S HA MECTO JPYroro 4YejoBeKa B XOJE€ Cropa WIW JUCKYCCHHM Ha
Hay4HYIO TEMY, TOHIMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

e IIpU3HaBaTh CBOE NPABO Ha OIIMOKY MPH pelicHUH (PU3NYECKHUX 3a7ad WIH B
YTBEP)KJICHUSX Ha HAyYHBIC TEMBI U TAKOE K€ MPaBO JPYToro.



HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 Kjacce IpeAMETHBIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3UYECKUE U  XUMHUYECKUE SIBJICHUS,
HaAOJII0ICHHE, HKCIIEPUMEHT, MOJIENb, TUIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHMS BellecTBa (TBEpAOE,
KHUIAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPACKTOpHUs, PaBHOACHCTBYOIIAs
cwia, gaepopmanus  (ynopyras, — IJJacTMYecKas),  HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuuath sBieHus (Auddy3us, TEII0BOE ABMKEHHUE YAaCTHI] BEIECTBA,
pPaBHOMEpPHOE  JIBIJKEHHE, HEpPAaBHOMEPHOE JIBDKEHHE, HHEpUus,
B3aMMOJCUCTBUE TEJI, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOM OCHIO
BpalleHus, Tepenada JaBiCHUS TBEPABIMU TEJIaMH, KHAKOCTSIMHU U
razaMu, aTrMoc(epHoe JaBi€HHE, IUIaBaHWE TeJ, MPEBPALLCHUSL
MEXaHUYECKON SHEPIrHH) MO OMMCAHUIO UX XapaKTEpPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHUE M3YYECHHBIX (DU3UYECKUX SBJICHUNA B
OKpY’XalollleM MHpe, B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOJE:
IPUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KMBOW U HEKHUBOU
OpUpPOAE, ACHUCTBUE CHIIBI TPEHUS B IPUPOJE M TEXHUKE, BIIMSHHUE
aTMOC(EpHOro AaBJICHUS HA )KMBOW OpraHU3M, IUIaBaHUE PbIO, phluaru B
TEJIE YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a]1a4y B YUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) GU3HMUECKUX SBJICHUM;
OTHCHIBAaTh U3YUEHHBIE CBOWCTBA TEJ U (PU3NUYECKUE SBJICHMUS, UCTIONb3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
nyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSXKECTH, BEC
TeNa, CWja TPEHHs, JAaBlieHUEe (TBEPIOTO Teia, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHUYECKasi paboTa, MOIIHOCTb, TJIEYO CHJIBI,
MOMEHT CHJIbI, KO3()(HUIMEHT TOJEe3HOro JEHCTBUS MEXaHU3MOB,
KHHETHYECKass ¥ TMOTCHIMAIbHAS SHEPrus), MPU ONMUCAHUU TMPABUIHHO
TPaKTOBaTh  (PU3WYECKUM CMBICI  HCIOJB3YEMBbIX  BEIMYMH, HX
0003HAaYEHUs W €AMHMIIBI (PU3UUYECKUX BEIIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTHMH BEIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA Ted, (PU3NYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Ysl MTPaBUJIa CIIOKEHUS CHII (BAOJIb OJIHOM MpsMOo), 3aKoH ['yka,
3akoH [lackains, 3akoH Apxumezaa, MpaBUiIO paBHOBeCH pbryara (0y0ka),



«30JI0TO€ TIPAaBHJIO» MEXAHUKH, 3AaKOH COXPAHECHHS MEXAHUYECKOU
SHEPTuM, MpPH OSTOM JaBaThb CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aIIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE SIBIICHUS, MPOILECCHl W CBOICTBA TEl, B TOM
Yyucjae€ M B KOHTEKCTE CHUTyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa: BBISBIAThD NPUYUHHO--CIECICTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha 1—2 M3y4EeHHBIX
CBOMCTBAa  (U3MYECKUX  SIBICHUN, (U3MUECKUX  3aKOHA  WJIH
3aKOHOMEPHOCTH;

pemarhs pacy€THhlE 3aJayd B 1—2 [EWCTBUSA, HWCIONB3YySd 3aKOHBl M
dbopMybl, CBsI3BIBaIONINE (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAlM3a
YCIOBUSL  33/laud  3alUChIBaTh  KPAaTKOE YCIOBHUE, IMOACTAaBIATH
dbu3uyeckre BeIMYUHBI B (OPMYJIBI U MPOBOJUTH PACUEThI, HAXOIUTH
CIIPaBOYHBIE JaHHbIE, HEOOXOJIMMBIE JUIsl PEIICHUs 3a]ad, OLICHHBATh
PEATUCTUYHOCTD MOJyYeHHON (PU3NYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PpEUIUTh MPU IOMOIIU
¢u3MUecKuX  METOJOB, B  ONHCAaHUU  MCCIEIOBAHUS  BBIICISTH
MPOBEPSIEMOE MPETOIOKECHUE (rumoresy), pa3nnyath 51
HMHTEPIPETUPOBATH MOJYUYCHHBIN pe3ysibTaT, HAXOJUTh OLIMOKH B XOJI€
OTIBITA, JIETIATh BBIBOJIBI IO €T0 PE3YJIbTATaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PUBMUYECKUX SIBICHUM WIU
busznuecKux CBOMCTB TE: dbopmynrpoBaTh IPOBEPSIEMBIE
IIPEAIIOI0KEHHUS, coOupaTth  yCTaHOBKY U3  MPEIJI0KEHHOTO
000pyI0BaHusl, 3alTUCHIBATh X0/ OIbITAa U (DOPMYITUPOBATH BHIBO/IBI;
BBIMOJIHATHh NPSIMBIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MACChl Tena,
0o0bEMa, CHJIBI W TEMIEepaTypbl C MCHOJb30BAaHUEM AHAJOTOBBIX U
1M(POBBIX MPUOOPOB, 3AMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJIUTH UCCJEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOW BEIIMUHUHBI
OT JPYro¥ C WCIOJb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTU ITyTH
PAaBHOMEPHO IBWKYULIETOCS TeJla OT BPEMEHU JABWIKCHHS TEJla, CHUJIBI
TPEHUSI CKOJIBKECHUSI OT Beca Tella, KadyecTBa oOpabOTKH MOBEPXHOCTEH
T€JI U HE3aBUCUMOCTH CWJIbI TPEHHUS OT IO COTPUKOCHOBEHUS TET,
CUJIbl YOPYTOCTH OT YJUJIMHEHHS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT
00béMa TOTpPY)KEHHOM YacTH Telda M OT IUIOTHOCTH KHUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IUIABAHUS TEJ, YCIIOBUM PABHOBECHS pblyara u
OJIOKOB), y4YacTBOBaTh B IUIAHUPOBAHWU YYEOHOTrO MCCIIEOBAHMUS,
coOUpaTh YCTAaHOBKY W BBIMIOJHATH U3MEPEHHUS, CIAEAYS MPEATIOKEHHOMY



1aHy, (UKCHPOBATh  PE3yJbTaThl  MOJIYYEHHOHW  3aBHCHUMOCTHU
(¢u3nYecKuX BEIUYUH B BHJE MPEAJTOKEHHBIX TaOmUI U TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM HCCIIEOBAHUS;

POBOJNUTh KOCBEHHBIE HM3MEPEHUs (U3NYECKUX BEIUYUH (IJIOTHOCTb
BEIIECTBA JKUIKOCTH W TBEPAOrO Tela, CUIa TPEHUSI CKOJBKECHHUS,
JaBI€HWE BO3JlyXa, BbITAJIKMBAIOUIas CUia, JeMCTByIOlas Ha
NOTPYXKEHHOE B KUAKOCTh TENO, KOIPPHUIMEHT MOJE3HOTO ACHCTBHS
MPOCTBIX MEXaHMU3MOB), CIEAysd MPEMIOKEHHON HHCTPYKUUU: MPHU
BBINOJIHEHUH H3MEPEHHH COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJIMUMHBI,

coOnofaTh MpaBWiIa TEXHUKM Oe30macHOCTH Tpu  pabore C
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOILIAOIIKECS COCYIbl, OapoMeTp,
pBIYar, MOJIBWKHBIA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TITIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOH Ha UX ONMCaHUA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOAOINPOBOAA, THAPABIMYECKUNA IIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apPEOMETP), HCIOIb3Ys
3HaHUS O CBOMCTBaX (PM3UYECKUX SIBIICHUN U HEOOXOAUMBbIE (DPHU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH HpUMEpPHl  (HAXOAWUTh HMH(OpPMAIMIO O  I[pUMEpax)
NPAaKTHYECKOI0 HUCHOJIb30BaHUS (PU3MUECKUX 3HAHUI B TOBCEIHEBHOI
KU3HU JJI1 o0ecriedeHus: 0€30MacCHOCTH MPU 0OpallleHUuu ¢ MpudopaMu 1
TEXHUYECKUMU YCTPOMCTBAMHM, COXPAHEHHUS 3J0POBbS U COOIIOJAEHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOIIEH cpee;

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHpopMmanuun B HMHTepHere B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM  3alIpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUH U NYTEM CpaBHEHUS pa3IUYHbIX HCTOYHHKOB
BBIICJIATh MH(POPMALIUIO, KOTOPAs SBJSETCA MPOTUBOPEUUBON MIIH MOMKET
OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh  MpPHU  BBINOJHEHWHM  y4eOHBIX  3aJaHUil  Hay4YHO--
NOMYJSIPHYIO  JTUTEpaTypy (U3MUECKOTO COAEpIKAaHMS, CIIPABOYHBIC
MaTepuanbl, pecypchl cetn  MHTepHer, Biagerb  npuémMamu
KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHusi WMHGOpPMALUU U3 OJHOMN
3HAaKOBOM CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUK (PU3HUECKOTO COAEPIKAHUS, B TOM
qyclie MyOJUYHO JIeJaTh KpaTKue COOOUICHHsI O pe3yjbTaTaxX MpPOEKTOB
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WIK Y4YeOHBIX MCCIEAOBAHUN, MPU 3TOM TPAMOTHO HCIOJIb30BATh
M3YYCHHBI TIOHATUWHBIM ammapaT Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUJICHUE NPE3EHTALUE;

IOPU BBINOJHEHUM YYE€OHBIX IPOEKTOB M HCCIENOBAHUN pacHpeleisTh
00s13aHHOCTH B TpYMII€ B COOTBETCTBUM C IOCTaBJICHHBIMHU 3a/ayami,
CIIEIUTHh 3a BBIIOJIHECHUEM IUIaHA JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaA B  JACITENBHOCTb  TPYIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
KOHIly oOyueHuss B 8 KJjiacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MCII0JIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIIJIOBOE IBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE
u amop(HbIC Teina, HACBHIIMICHHBIM M HEHACHIIIEHHBIA MMap, BJIAXKHOCTH
BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOW JBUTATENb,
AJIEMEHTApPHBIA ~ JJICKTPUUECKUM  3apsij,  DJEKTPUUYECKOEe  IMOoJie,
NPOBOJHUKA M JUAJIECKTPUKH, TIOCTOSHHBIA 3JIEKTPUYECKUU TOK,
MarduTHOE II0JIC;

pazinuarth SBJICHUsS (TEIJIOBOE paclIMpeHUe U CKaThe, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMaUYMBaHUE, KAWUISIPHBIC SIBJICHUS, UCTIapEHUE,
KOHJICHCAIWs, TUIaBJICHUE, KpUCTa/UIM3anus (OTBEpAECBaHUE), KHIICHUE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHUS, W3JTyYCHHE),
AJIEKTpU3aIMs TeJl, B3aUMOJICUCTBUE 3apsI0B, AEHCTBUS JIEKTPUIECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJCHCTBHE MArHUTOB, JCHUCTBUE
MarHUTHOTO TMOJiE Ha TMPOBOAHUK C TOKOM, OJJICKTPOMAarHUTHas
WHJIYKIMS) IO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOITUX JaHHOE (PU3UIECKOE SBIICHUE;

pacrio3HaBaTh TMPOSIBICHUE HW3YUYCHHBIX (U3UYECKUX SIBIICHHM B
OKpY)KalollleM MHUpE, B TOM 4uclie (U3MYECKUE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE M KAaNWUISIPHBIC SBJICHUS B TPHUPOJIE,
KpUCTAJIbI B mpupoje, uanydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, oOpa3oBaHHME pOCBHI, TyMaHa, WHEsS, CHera,
JJICKTpUYSCKUE SBJICHUA B  arMocdepe, JJICKTPHUCCTBO  KUBBIX
OpraHu3MOB, MarHuTHOe TmoJjie 3emiH, Jpeid TOoNHCoB, POJib
MarHMTHOTO TOJIS JJIs >KM3HU Ha 3emiie, MOJIApHOE CUSIHUE, TIPU ATOM
MEePEBONTh  MPAKTHYECKYH0  3agady B Y4eOHYIO,  BBIJETATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SBIICHUN;

OMHCHIBATh N3YYCHHBIC CBOMCTBA TEN M (PU3MUCCKHUE SBJICHUS, UCIIOIb3YS
dbu3uYecKkre BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJTUIECTBO
TEIUIOTHI, YJeNbHAas TEIJIOEMKOCTh BEILECTBA, YJEJIbHAd TEIUIOTa



IUIABJICHUS, yJelbHas TeIjoTa mapooOpa3oBaHUs, yAeNbHAas TEIUIOTa
CrOpaHHs TOIUIMBA, KOA((OUIMEHT TMOJEe3HOT0 MACHCTBHS TEIUIOBOM
MAIllMHbI, OTHOCUTEJbHASA BJIAXHOCTb BO3/yXa, JJIEKTPUUYECKUHN 3apsm,
CHJIa TOKA, 3JIEKTPUYECKOE HAIPSHKEHUE, CONPOTUBIICHUE INPOBOJHMKA,
yI€IbHOE  CONpOTHUBIEHUE  BEIECTBA, paboTa U  MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), MpPU ONUCAHWU TMPABUIBHO TPAKTOBAThH
(Gu3NYECKU CMBICT KCIOJIb3YEMbIX BEIIMYHH, 0003HAUCHUS U €TUHUIIBI
(u3nyecKux BEIWYMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOILIME JAHHYIO
(u3NYeCKyl0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBICHUA U IPOLECCHI,
HCIIOJIb3Yysl OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO--KUHETHYECKON TEOPUH
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUU MOJeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsa, 3aKkoH Oma JJis ydacTKa LelH, 3aK0OH
Jlxoynsa—JleHna, 3akOH COXpaHEHMs JHEPIUM, [pPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHHE;

OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE  CUTyalMld  NPAKTUKO-OPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh 00bACHEHUE U3 1-2
JIOTUYECKHUX IIaroB ¢ onopoil Ha 1—2 M3yuyeHHBIX CBOMCTBA (HU3HUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peumars pacy€THbIE 3adauyd B 2—3 JIEUCTBUS, HCIOJIb3YyS 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
yCJIOBHUSA 3aJlauyd 3alMChIBAaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIS1  pELIEeHUs 3aJauyd, BBIOMpPATh 3aKOHBI U  (OPMYIIBI,
HEOoOXonUMbIEe JUIsl €€ pEIIeHUs, MPOBOAUTH PACUYEThl U CPABHUBATh
NOJIYYeHHOE 3HaUY€HHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEUIUTh MPU MOMOILIU
(U3MUECKMX METO/OB, UCIOJIb3Yysl OMUCAHWE HUCCIENOBAHUS, BBIACISTH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLEHUBATh IIPABWIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEN0OBAHUs, A€1aTh BBIBOJBI;

OPOBOJUTH OMNbBITHI O HAONIOACHUIO (PUBMYECKUX SIBICHUA WU
¢u3nueckux CBOMCTB Ten (KamWUISIpHbIE SIBJICHUS, 3aBUCUMOCTh
JaBJIEHUs BO3/1yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH Ipolecca
OCTBIBAaHMsA M HArpeBaHUA IPU M3JIy4YEHUM OT LBETA W3JIydarolen
(mornomaromei) MOBEPXHOCTH, CKOPOCTh HCHApeHHsT BOABI  OT
TEMIIEpaTyphl XKUAKOCTH U IUIOAAN €€ MOBEPXHOCTH, 3IEKTPU3ALUs TEll
U B3aUMOJCWCTBUE  DIJIEKTPUYECKMX  3apsoB,  B3aUMOJCHCTBHUE



MMOCTOSTHHBIX MAarHWTOB, BH3yaJIM3allisi MAarHUTHBIX TOJIEH MOCTOSITHHBIX
MarHuTOB, ICUCTBHUS MAarHUTHOTO ITOJIS HA TIPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENSI TIOCTOSHHOTO TOKA):
GopMyITHUPOBATH MPOBEPSEMbIC MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3
NPEUIOKEHHOTO ~ 00OpYZOBaHMS,  ONHCHIBATH  XOJ  OMbBITA |
(dbopMyIMpOBaTh BHIBOIHI,

BBITIOJIHATh ~ TIPSAMBIE  W3MEPEHHS  TEMIIEpaTypbl, OTHOCHTEIHLHOMN
BIIQKHOCTH BO3/AyXa, CHJbI TOKa, HAIPSKEHUS C MCIOJB30BAHUEM
aHAJIOTOBBIX MPHOOPOB U JATYMKOB (PU3NUCCKUX BEIUYHH, CPABHUBATH
PE3yNbTaThl U3MEPEHUM ¢ YUETOM 3aJIaHHON aOCOIIOTHOMN MOTPEIIHOCTH;
IIPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKON BEITMUUHBI
OT JPYyrol ¢ HCIOJB30BAHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, IIOMIATU IOTIEPEYHOTO
CEUYCHHUS W YACIBHOTO COIMPOTHUBIICHHUS BEIIECTBA MPOBOJHHUKA, CHIIBI
TOKa, HUIYIIEr0 Yepe3 IMPOBOJHHUK, OT HAMNPSIKEHUS Ha MPOBOIHUKE,
UCCJICIOBAHUE TIOCJIEIOBATEILHOTO U MapajUIeIbHOTO  COEAMHEHUMN
MIPOBOJTHUKOB): TIJIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CIEIyS TMPEIIOKECHHOMY TUTaHy, (PHKCHpPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUJAC TaOIUI] W TPapUKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIWYUH (yAeiabHas
TEMJIOEMKOCTh BEIIIECTBA, CONPOTHUBJIICHHE TPOBOJHUKA, paboTta U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEAYs MPEAIOKCHHOW MHCTPYKIIMH, U
BBIYHCIIATh 3HAUCHHUE BEJIMUMHBI;

coOmoaTh MpaBWia TEXHUKH Oe30macHOCTH Tpu  paboTe ¢
1a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepHU30BaTh TPHUHIMIBI JCHCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONMUCaHud (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, IMapoBas TypOWHa, aMIlepMeTp,
BOJIBTMETP, CUETYUK DJICKTPUUYECKON IHEPTUU, JICKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTebHbIC AIIEKTPONIPUOOPHI (mpumepsl),
AIEKTPUYECKUE TPEAOXPAHUTENN, DSJICKTPOMATHUT, SJIEKTPOJBUTATEIH
MIOCTOSTHHOTO TOKa), HCIIOJIb3ysl 3HAHUS O CBOWCTBAX (PU3UYCCKUX
SIBIICHUH ¥ HEOOX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOWCTBA W HM3MEPUTEIHHBIC
npuoOpel MO CXeMaM U CXEMAaTUYHBIM pUCYHKaM (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUTATEIH BHYTPEHHETO
CTOpaHHUS, SIEKTPOCKOI, PEOCTaT), COCTABNIATH CXEMBI JJICKTPUUECKUX
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IeTel ¢ TOCIeIOBATEIbHBIM M TTAPAIIETHHBIM COCTMHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB DJICKTPUICCKUX IIETICH;
MPUBOANTh  NPUMEPHl  (HAXOauTh HWHGOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3MUECKUX 3HAHWN B TTOBCEIHEBHOMN
KU3HU JIJIs1 o0ecrieueHus: 0€30MacHOCTH MpY OOpallleHuH ¢ MpudopamMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHHUsS 3JI0POBbS M COONIOACHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPYKAOIIECH Ccpejie;

OCYIIECTBJIATh TOUCK WHpOpMaUu (PU3NUECKOTO COJACPKAHHUS B
NHTepHeTe, Ha OCHOBE HWMEIOUIMXCSA 3HAHUW U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENIBHBIX ~HMCTOYHHKOB  BBIJEIATH HMH(OpMaIMioo, KOoTopas
SBJISIETCS] IPOTUBOPEUMBON I MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh  MpPH  BBIMOJHEHWHM  Y4€OHBIX  3aJaHUNl  HAy4YHO-
-TIOMYJSIPHYIO  JTUTEPATYpPy (U3HYECKOTO COJCPKaHUS, CIPABOYHBIC
Marepuanbl, pecypcel cetm  VHTepHeT, BIajeTh  IpuEMaMu
KOHCIICKTUPOBAaHMSI TEKCTa, MpeoOpa3oBaHus HHPOPMAIUA W3 OJIHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMUS,
0000masi uHGOPMAIMI0O M3 HECKOJbKMX HCTOYHUKOB (DHU3UYECKOTO
comepkaHus, B TOM 4YHCIE NYyOJUYHO TMPEACTABIATH PE3yJIbTaThl
MIPOCKTHOW MJTM MCCIIEIOBATEILCKON JACSITSIIBHOCTH, TIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh UW3YYCHHBIM TMOHATUMHBIA ammapaT Kypca (U3HKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3NIECKUX
MIPOIIECCOB PaCIpeesATh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MMOCTAaBJICHHBIMH 3aJ]a9aMH, CJICUTh 32 BRIMTOJTHECHUEM TIJIaHa ICHUCTBUHN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIaa B
JeSTETLHOCTD TPYTIIIBI, BBICTPanBaTh KOMMYHUKATHBHOE
B3aUMOJICUCTBHE, MMPOSBIISISE TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

KOHITy 00y4YeHUs B 9 KJjiacce TpEIMETHBIC Pe3ynbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUM:

WCIIONB30BaTh TMOHSTHUS: CHUCTEMa OTCY€Ta, MaTephalibHasi TOYKa,
TPACKTOPHUSI, OTHOCUTEIILHOCTh MEXaHUYECKOTO JBWKEHUS, AehopMarius
(ynmpyrasi, miacTU4eckas), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh W TEPErpy3KH, IEHTP THKECTH, a0CONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPIIOTO Teja, paBHOBECHE, MEXAHUUECKHUE KOeOaHus 1
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaja  JJIGKTPOMAarHWUTHBIX ~ BOJIH,  CBET,  ONHM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITyCKAaHUsS U TOTJIONICHUS, anbda-, OeTa- u
raMmma-u3ny4deHus, U30TOIbI, /IepHasi SHEPreTUKA;



® pa3nuyaTh SABJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JIBUKCHHE, PAaBHOYCKOPEHHOE MPSMOJMHEWHOE IBUKEHUE, CBOOOIHOE
MaJICHUE T, PABHOMEPHOE JBM)KEHHUE TI0 OKPY>KHOCTH, B3aUMOJCICTBUE
TeJl, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE JIBIXKCHUE (3aTyXarolue U
BBIHY>KJICHHBIE KOJIEOAHUsI), pE30HAHC, BOJIHOBOE JBUXKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PacHpOCTpPaHEHHE, OTPAKEHUE U IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3liodkeHHe 0eoro cBeTa
B CHEKTP M CJOXEHHUE CHEKTPAIbHBIX IBETOB, IUCIEPCHUS CBETA,
€CTECTBEHHAs PaJIMOaKTUBHOCTb, BOBHUKHOBEHHE JIMHENYATOro CHeKTpa
U3IY4YEHUs]) 1O OINHCAHUI0 HMX XapaKTEpHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, JJEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

® pAacmo3HaBaTh TMPOSBICHWE W3YYCHHBIX (PU3UYECKUX SIBICHUH B
OKpYXaroleM Mupe (B TOM yucie (U3HYECKUE SIBJIICHUS B NIPHPOJE:
OPWIWBBI W OTIUBBI, JBWKEeHHE IutaHeT (CONHEYHOW CHUCTEMBI,
PEaKTUBHOE [JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJIHBIL, IlyHAMHU, X0, I[BETa
T€J, ONTHUYECKHE SBJIEHUS B TMPUPOJE, OHOJOTHUYECKOE JEHCTBUE
BUJIUMOTO,  YJIbTPA(QHUOJETOBOTO U  PEHTIEHOBCKOIO  M3JIy4YEHUH,
€CTECTBCHHBIN paoaKTUBHBIH ¢on, KOCMHUYECKHE Ty4H,
paZiMOaKTUBHOE  M3JIy4YeHHE MPUPOJHBIX  MHUHEpAJOB, JIEHCTBUE
pPaZMOaKTUBHBIX M3IYYeHMH Ha OpraHu3M uejoBeKa), MpU 3TOM
MEepPEeBOJNTh  MPAKTHUECKYI0  3aJadyy B  Y4YeOHYI0,  BBIJECIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PUINYECKUX SBICHUN;

® OMNUCHIBATh U3YUYEHHbIE CBOWCTBA T€N U (PU3NUYECKUE SBJICHUS, UCTIOIb3YSI
¢u3nyeckue BENWYMHBI (CpelHss M MIHOBEHHAas CKOpPOCTh Teja Mpu
HEpPaBHOMEPHOM JBMKEHHH, YCKOPEHHE, MepeMelleHUe, MyTh, yrioBas
CKOPOCTb, CHJIa TPEHHUS, CWJIa YNPYTOCTH, CUJIA TKECTU, YCKOPEHUE
CBOOOJHOTO TMAaJIeHUs, BEC Tella, HMMIYJbC Telld, HMIYJIbC CHIIbI,
MexaHudeckas paboTa M MONIIHOCTb, MOTEHIMAJIbHAS SHEPIusl Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIIMAIbHAS YHEPIHsl CHKATOM
NPYXHUHBI, KUHETUYECKash HHEeprusi, MOJjHas MeXaHW4yecKas HHEeprus,
NEPHUOJ] M YacTOTa KOJIeOaHUH, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJOMIICHUS CPEibl), IPU OMUCAaHUU
MPaBWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIOIb3yEeMbIX BEIHYUH,
0003HaueHUsA W €AWHHIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTHMH BEIMYMHAMH,
CTPOUTH IpaUKU NU3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

® XapakTepH30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SIBJICHUS M MPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl SHEPTUU, 3aKOH BCEMUPHOrO TATOTEHUS,



IOPUHLIMIT CYTEPHO3UIMH CUJI, MPHUHIMI OTHOCUTENbHOCTH [anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAKCHUS U
MPEIOMIICHUSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsIOBOTO W MacCOBOTO
qucesl MpHU SJEPHBIX pEaKklUusAX, MpU ITOM JaBaThb CIIOBECHYIO
(opMyIHMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMATUUECKOE BBIPAKEHNUE;
OOBSCHATH (PpU3MUECKHE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CHUTyallMii  NPaKkTUKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHUX IIaroB ¢ ONOpPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJaud (ONMMparolIMecss Ha CcucteMy u3 2-3
YpaBHEHU ), UCTIONb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHUE
BEJIMYMHBI: Ha OCHOBE aHalM3a yCIOBHUS 33Jaud 3aMUCBhIBATh KPATKOE
YCIIOBHUE, BBIABIIATH HEJAOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsl PEILICHUs, TPOBOAUTH PACUEThI U
OLICHMBATh PEAJUCTHUYHOCTb IMOJIyUEHHOTO 3HAu€HUs (U3NYECKOM
BEJIMYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPHU TOMOIIU
(¢u3NYECKUX METOJIOB, MCIOJIB3Ysl ONMHCAHWUE HCCIEAOBAHUS, BBIICIATH
pOBEpsieMOE MPEANOIOKEHHE, OLEHUBAaTh IPABWIBHOCTh MOpsAKa
OPOBEICHUSI UCCJIENOBAaHUS, [eNaTh BBIBOJBI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOAWTH OMBITHI TIO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM
(u3HUecKuX CBOMCTB Tea (M3ydyeHHe BTOpOro 3akoHa HeioToHa, 3aKkoHa
COXPaHEHHUs PHEPrHH, 3aBUCHUMOCTh TEeproaa KoieOaHUil MpY>KUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTDH OT
aMIUTUTYAbl MaJbIX KoJIeOaHWH, NPSIMOJMHEWHOE paclpoCTpaHEHHE
CBETa, pasliokeHHWe Oenoro cBeTa B CIEKTP, H3yUYCHHE CBOICTB
N300pakKeHHs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpEeaAMeTa B
cobuparomiel JMH3€e, HAOII0IeHUE CIUIONIHBIX M JIMHEMYAThIX CIEKTPOB
U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3 H30BITOUHOTO
Habopa 00OpyIOBaHMsI, OMHUCHIBATH XOJ OMNBITA W €ro pe3yibTaThl,
bopmMyIUpOBaThH BHIBOJIHI;

POBOUTH MPU HEOOXOAUMOCTH CEPHIO MPSMBIX H3MEPEHUMN, OTIPEIeIIsIs
CpelHee 3HAaueHHE H3MepsAeMOll BelnUYuHbl ((POKYCHOE pPACCTOSHHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBHIOOpP crocoba H3MEpEeHHs
(M3MepUTENBHOTO TPUOOpPA);

OPOBOJNUTh HCCJIENOBAHUE 3aBUCHUMOCTEM (PU3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TNPSMBIX U3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHU



pU PaBHOYCKOPEHHOM JBIKEHHUU 0€3 HadalbHOW CKOPOCTH, MEpHoIa
KoJe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJUHBI HUTH, 3aBUCHUMOCTH
yria OTpaXeHWsl CBETa OT yrja IMaJCHUs W yIJla IPeIOMJIEHHS OT yria
NaJeHUsA): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOATEIBHO COOUpATh
YCTaHOBKY, (UKCHUPOBATh pE3yJIbTaThl IOJIYYEHHONM 3aBHCHUMOCTH
(Gu3HUeCKNX BEIWYWH B BUAC TAOIHUI] U TPapUKOB, J€IaTh BHIBOABI IO
pe3ynbTaTam MCCIIEIOBaHUS;

IPOBOJNUTHh KOCBEHHBIE HU3MEPEHMS (PU3MUYECKUX BEIMYUH (CpPEIHSs
CKOpPOCTb M YCKOpPEHHE Tejla IpU PaBHOYCKOPEHHOM JIBUYKEHUH,
yCKOpEHUe CBOOOAHOTO MajeHUs, KECTKOCTh MPYXHUHBI, KOAPPUIUEHT
TPEHUS CKOJIBKEHMsI, MEXaHu4eckass paboTa M MOLIHOCTh, 4YacToTa M
nepuoj; KojeOaHWW MaTeMaTHYecKOro M MPYKUHHOTO MAasTHUKOB,
ONTHYECKAasT Ccuja CcoOWparoleld JUH3bL, PaTUuOAKTUBHBIA  (POH):
IUIAaHUPOBATh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITNOJIHATh U3MEPEHMUSI, CIIEAYS NMPEAJIOKEHHON UHCTPYKIUH, BEIUUCIISTD
3HaYeHWE BEJIMYMHBI W aHAJIW3UPOBATh TOMYyYEHHBIC PE3YNbTAThl C
Y4ETOM 3aJTaHHOW MOTPEITHOCTH U3MEPEHUM;

coONoaTh MpaBWia TEXHUKH 0€30macHOCTH 1Opu  paboTe ¢
71a00paTOPHBIM 000PYAOBAHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJENIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENIO0, TOUYEUHBIH HCTOYHUK
CBETa, JIy4y, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJEJIb aTOMHOTO SIAPa;

XapaKkTepu30BaTh MPHUHIMIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmUcaHus (B TOM YHCIE:
CHUIOMETP, NATUUKH TMOJIOKEHHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XO0JIOT, OYKH, NEPUCKOIN, (oToamnmapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), UCHoONb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUM U HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IMPOLIECCOB
IpU pEIIeHUH y4eOHO--TIPaKTHMUECKUX 3a7ad, ONTUYECKUE CXEMBbI IS
NOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLeH JIMH3E;
OPUBOAUTH HpUMEpPHl  (HAXOAUTh HMH(OpPMALMIO O  IpPUMEPax)
PAKTUYECKOI0 HMCHOJIb30BaHUS (PU3MUECKHUX 3HAHUI B IOBCEIHEBHOM
KU3HU JUTs o0ecriedueHrs 0e30MacHOCTH MpH oOpaIieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBbsI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpene;



® OCYIIECTBIISAITh TOWMCK HMHPOpPMAIMK (PU3NYECKOTO COACPKAHHS B
WNuTtepHere, camMocTosTENbHO  (OPMYIHUpYys TOUCKOBBIM  3ampoc,
HAXOJUTh MyTH OIpPEAETCHHS JOCTOBEPHOCTH MOTy4YeHHOW MHPOpMaIuu
Ha OCHOBE UMEIOINXCS 3HAHUN U JONIOJIHUTENIBHBIX NCTOYHUKOB;

® UCHOJB30BAaTh IPU  BBINOJHEHWH y4YEOHBIX 3aJaHUM  HAy4HO--
HOMYJIAPHYIO JIMUTEpaTypy (U3MUYECKOTO CONAEPIKAHUSA, CIIPABOYHBIE
MaTepuaibl, pecypcsl cetn  VHTepHer, Buaaerb — npuéMamMu
KOHCIIEKTUPOBAaHUs TEKCTa, MpeoOpazoBaHus WHGOPMAIMU M3 OJIHOM
3HAKOBOM CHCTEMBI B IPYTYIO;

® Co03/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUSI Ha OCHOBE
MHPOpMAIMU U3 HECKOJbKUX HMCTOUYHHUKOB (PU3UUECKOTO COAEpIKAHMI,
nyOIUYHO IIPEICTABIIATH pe3yabTaThl IIPOEKTHOU WIH
HCCIIEIOBATENICKON JIEATENBHOCTH, IIPU 3TOM TPAMOTHO HMCHOJIB30BATH
M3YYEHHBIM MOHSATUHHBINA ammapaT H3yd4aeMmoro pasiena (U3MKA U
CONPOBOXK/JIaTh BBICTYIUICHHE MpPE3CHTAIMENd ¢ y4€TOM OCOOEHHOCTEH
ayIUTOPUUA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

No 11/ HaumeHoBaHue pa3iesioB U TeM KoJymnuecTBo yacos
°n/n
MPorpaMmbl Kowurp. IIpakr.
Bcero
padoThI padoTh

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEr0 MUPA

1.1 dusnka - HayKa 0 IPUPO/JIe 2
1.2 Dduznueckre BEJIMUYNUHBI 2 1
EcTtecTBEHHOHAYYHBIN METO
13 Y A 2 1
MO3HAHUS
Hroro no pazmemny 6

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA

2.1 Crpoenue BemecTBa 1
29 JIBm>KeHHe U B3aUMOJICHCTBUE YACTHI] 5 1
' BElIECTBA
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2
Nroro no pazneny 5
Pa3nen 3. /I[BuikeHue U B3aUMoAeCTBHE TeJl
3.1 MexaHUYEeCKOE JBKCHUE 3
3.2 Nuepuusi, macca, IIOTHOCTh 4
3.3 Cwuna. Bunpe! cun 14 1
Utoro no pazneny 21

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKMAKOCTENH U ra30B

Hasnenue. [lepenaua naBienus

4.1 TBEPABIMU TEJIAMU, KUJIKOCTIMHU U 3
rasamu

4.2 JlaBneHue XUAKOCTH 5

4.3 ATtMochepHoe naBiieHne 6
JlericTBUE )XKUJIKOCTH U Ta3a Ha

4.4 . 7 1 3
MOTPYKEHHOE B HUX TEJIO

Wroro no pazueny 21

Paznen 5. PaGora 1 MOIIHOCTH. DHEPrust




5.1 Pabora u MoIHOCTD 3
5.2 [IpocTbie MEXaHU3MBbI 3)
5.3 MexaHnuueckas SHeprus 4
Uroro no pazneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB T1O 68 12

[TPOI'PAMME




8 KVIACC

N HauMeHnoBanue KoJuun4yecTBO yacoB
]
pa3aesioB U TeM Konrpoabusie IIpakTHyeckue
n/n Bcero
NMporpaMMmbl padoThI pabéoTbl
Pa3znea 1. TensioBble sIBJIEHUS
CtpoeHue 1 CBOMCTBA
1.1 P 7
BEIIIECTBA
1.2 TernmoBbie TPOIIECCHI 21 1 5
Nroro no pazneny 28
Pa3znen 2. JiekTpruyecKkue 1 MATHUTHBIE SIBJICHUS
DIIEeKTpUUYECKUE
3apsabl. 3apsoKEHHBIE
2.1 DI 4P 7 1
TeJa U UX
B3aMMOJICHCTBHE
ITocTostHHBIN
2.2 . 20 1 7
AIEKTPUYECKUN TOK
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5
OJIeKTpOMAarHuTHAs
2.4 P 4
WHITYKITAS
Nroro no pazneny 37
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO
. 68 3 14.5

YACOB I10 ITPOTPAMME




9 KJIACC

No 11/ HaumenoBanue pa3aeioB u KoumnuecTBo yacos
°n/n
TeM NPOrpaMMbl Bcer  Konrpoabn  IIpakruyeck
0 ble padoThI ue padoThbl

Pa3zgen 1. Mexanunueckue siBJICHUA

MexaHudeckoe IBUKEHHE U
1.1 10 1
CHIOCOOBI €r0 OITUCAHMS

1.2 B3anmopeiicTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro no pazmemny 40

Pa3zgen 2. MexannuecKune KoJ1e0AaHUA M BOJHBI

2.1 Mexanndeckue KoiaeOanus 7 ‘ 3
2.2 MexaHnuecKkre BOJHBI. 3BYK 8 1 ‘ 3
Uroro no pazneny 15

Pasznen 3. 3JICKTpOMaFHI/ITHOC M0JI€ H DJICKTPOMAIrHUTHBIC BOJIHDI

DJIEKTPOMArHUTHOE T0JIE U

3.1 6 2
AIIEKTPOMATrHUTHBIC BOJTHBI
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE SIBJICHUSA
4.1 3aKOHBI PaCIIPOCTPAHEHUS CBETA 6 2
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI
Paznoxenue 6enoro cera B
4.3 3 2
CIIEKTP
Uroro no pazneny 15
Paznen 5. KBaHnToBbIC SIBJICHUS
Hcnyckanue U norjolieHue
5.1 " 4 1
CBETa aTOMOM
5.2 CtpoeHue aTOMHOTO si/ipa
5.3 SAnepHbie peakiuu 7 1
Hroro no pazneny 17

Pa3znen 6. IloBTOpUTEIHLHO-00001IIAKO I MOTY b




[ToBTOpEeHue u 06001IeHNE

6.1 coJiepKaHus Kypca hU3uKH 3a 7- 9 2
9 knacc
Wroro no pazmemny 9
OBIIEE KOJI-BO HACOB I10 102 97

I[TPOI'PAMME




n/n

HOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Kosmn4yecTBO 4acoB

Tema ypoka KonTtp.
Bcero
patéoTbI

IIpakr.
padoThI

du3uka — HayKa O MPUPOJIE.
SIBnIeHMsI IPUPOBI

dusnyeckue ABJICHUSA 1

duznyeckre BEJIMUYMHBI U UX
U3MEPEHUE

Ypok-uccnenopanue

"N3MepeHne TemnepaTypsl Ipu

MOMOIIHU KUJIKOCTHOTO 1
TEPMOMETpA U JaTUUKA

TeMIEPaTyphl"

MeToapl HaydYHOTO TTO3HAHMUS.
Onucanue GU3NIeCcKuX 1
SIBJICHUN C TTOMOIIBIO MOJISJICH

Ypok-uccnenosanue "[IpoBepka
TMIOTE3bl: JaJIbHOCTD ITOJIETa

Iapuka, MyneHHOIro 1
TOPU30HTAJIBLHO, TEM OOJIbIIIE,

yeM O0JIbIle BhICOTA MycKa"

Crpoenue BeniectBa. ONbITHI,
JTIOKA3bIBAIOIINE JUCKPETHOE 1
CTPOEHHUE BEILECTBA

JIBM>KEHHE YacTHll BEIIeCTBa 1

VYpok-uccnenopanue « OMbITHI
10 HAOJIFOJIEHUIO TEILIOBOTO 1
pacIIUpPEHHSI Ta30B»

10

ArperaTHble COCTOSIHUS
BEILECTBA

11

Oco0OeHHOCTH arperaTHbIX
coCTOAIHUN BOabl. O000IIIEHE




no pasneny «IlepBoHavanbHbie
CBEJICHUS O CTPOCHUU
BEILIECTBAY

12

MexaHudeckoe JIBUKEHHUE.
PaBHOMEpHOE ¥ HEpaBHOMEPHOE
JBUKEHUE

13

14

CkopocTts. Enununbl ckopoctu

Pacuer nyTtu u BpeMeHu
JIBIKCHUS

15

16

17

18

Nuepnusa. Macca — mepa
WHEPTHOCTHU TET

[ImoTHOCTH BemecTBa. Pacuer
Macchl 1 00beMa Telia Mo ero
IJIOTHOCTH

JlaGoparopHas paboTa
«OnpeneneHue MI0THOCTH
TBEPAOTO TEJIA»

Pemenne 3ama4d mo reme
"[I;moTHOCTE BentecTna'

19

Cuna kak xapaKTepuCTHKa
B3auMoaencTeuga Tei1. Cuia
ynpyroctu. 3akoH ['yka

20

JlabopaTtopHas pabota
«M3yuenue 3aBUCUMOCTH
pactsbxeHus (aegopmanun)
MPY>KUHBI OT ITPUIIOKEHHOU
CUJIBD)

21

22

[[AIBnenue Tarotenus. Cuna
TSIKECTH

CBs13b M@Ky CHJION TSDKECTH U
Maccon Tena. Bec tena.
Pemenue 3amau mo treme "Cuna
TsDKeCTH"

23

Cuna TSXKECTH Ha IPYTUX
iaHeTax. Ou3znueckue




XapaKTCPUCTUKHU IIJIaHECT

24

N3mepenne cuit. JluHamMmoMeTp

25

Bec tena. HeBecomocTth

26

27

28

CrnoxxeHue IByX CHII,
HampaBJICHHBIX 110 OJJHOU
npsiMoui. PaBHOIENCTBYOIIAA
CHII

Pemenue 3amau no Teme
"PaBHOAe#cTBYIOIIAS CUT"

Cuna TpeHus U €€ BUABI.
TpeHue B IpUpoAE U TEXHUKE

29

30

JlaGoparopHas paboTa
«3yueHue 3aBUCUMOCTH CHUJIbI
TPEHUSI CKOJIBXKEHUS OT CUJIBI
JABJICHUS U XapaKTepa
COTNPUKACAIOITUXCS
MTOBEPXHOCTEN»

Pemenne 3agay Ha
OTIPEAEIICHNE
PaBHOAECHUCTBYIONIEH CHUJIBI

31

Pemenue 3amau no remam: «Bec
tenay, «['paduueckoe
n3o0paxenue cuiny, «CUIbDy,
«PaBHOAEHCTBYIOIIAS CAIDY

32

33

KonTtponbsHas paboTta o remam:
«MexaHn4yeckoe TBUKCHHUEY,
«Macca, TIOTHOCTBY, «Bec
Tenay, «['paduueckoe
n300pakeHue cuim», « CHITbI»

JaBnenne. CriocoObl
YMEHBIIICHUS U YBEIUUCHUS
JABJICHUS

34

JlaBneHue rasa. 3aBUCUMOCTD
JIaBJICHHUSA ra3a oT o0bEMa,
TEMITepaTypbl




35

Ilepenaya naBiieHusI TBEPABIMU
TeJIaMH, KHUJIKOCTSIMHU U ra3aMHu.
3akon [lackais

36

I[aBJIGHI/IC B XXNJAKOCTH U I'a3cC,
BBI3BAHHOC I[GﬁCTBPIGM CHIJIBI
TSAKCCTH

37

38

Pemrenne 3agad mo reme
«JlaBeHue B )KUIKOCTH H rase.
3akoH [lackansa»

CooOmaromuecs cocy/bl

39

40

41

['mapaBanueckuit nmpece
Manowmertpsl. [lopuiHeBo#
JKUJIKOCTHBIN HAcocC

AtMocdepa 3emiid 1 TPUYKUHBI
€€ CyILLIECTBOBAHUS

42

Bec Boznyxa. AtmochepHoe
JaBJICHUE

43

44

45

N3mepenue armocpepHOro
nasnenus. OneiT Toppuueniu

3aBUCUMOCTBH aTMOC(EPHOTO
JaBJICHUS OT BHICOTHI HAJl
YPOBHEM MOPS
bapomerp-anepou.
ATtMocdepHoe naBieHne Ha
Pa3IUYHBIX BBICOTAX

46

Pemenue 3amay nmo treme "
AtmocdepHoe naBnenue"

47

48

JlericTBuE )XUJKOCTH M T'a3a Ha
MOTPYKEHHOE B HUX TEJIO.
Apxumenona cuia

JlaGoparopHas paboTa
«Omnpenenenue
BBITAJIKUBAIOIIEH CUIIBI,
JIEVCTBYIOIIEN HA TENO,
MOTPYKEHHOE B KUJIKOCTh




49

JlaGoparopHas paboTa o Teme
«HccnenoBanue 3aBUCUMOCTH
BEca Teja B BOJE OT 00bEMa
MOTPYKEHHOU B XKUIKOCTh
YaCTH TEJIa»

50

[InaBanue Ten

o1

JlabopaTtopHas pabota
"KoHcTpynpoBaHue apeomeTpa
WM KOHCTPYUPOBAHKE JIOJKU U
OIIpEAEIICHUE €€
rpy30M0IbEMHOCTH"

52

Pemrenue 3amaq no remam:
«IImaBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJIBIX TEJI, )KUJIKOCTEU U
ra3zoBy»

53

KoutponbsHas pabota o teme
«/JlaBneHue TBEpBIX TEN,
JKUJKOCTEN U Ta30B»

54

55

Mexanuueckas pabota

MomtaocTtb. Enuauniiet
MOILIHOCTH

56

VYpok-uccnenoanue "Pacyér
MOIIHOCTH, Pa3BUBAEMOU IIPH
MoabEME MO JieCTHUIE"

57

58

59

[IpocTeie MexaHu3MBbI. PhIyar.
PaBHOBeCHe cui Ha peruare

Pbruaru B TexHuke, OBITY
npupojie. JlaboparopHas padota
«HccnenoBanue ycioBumn
paBHOBECHS phIuara

Pemenue 3agau mo reme
«Y CIIOBUS pAaBHOBECHS pblUara»

0.5

60

Koaddunuent nonesnoro
JeCTBUS MEXaHU3Ma.

0.5




JlaGoparopHas paboTa
«3mepenne K11/ HaknoHHOM
IJIOCKOCTH

61

62

63

Pemenue 3amay no reme
"Pabota, momHoCcTh, KIT/I"
Mexanunueckas SHeprus.
Kunernueckas u
NOTCHIMAJIbHAS] SJHEPT U
3aKOH COXpaHEHUs
MEXaHHYECKON YJHEPTUH

64

65

66

YPOK-3KCIEPUMEHT MO TEME
"DKcneprUMEHTAIbHOE
ONPEAECICHUE N3MEHCHUS
KUHETHUYECKOU 1
MMOTEHIUAJIBHOW SHEPTUU IIPU
CKAThIBaHUU TEJa 10
HaKJIOHHOU ITIOCKOCTH"

KoHnTtposnbHas padorta o teme
«PaboTa 1 MOIIIHOCTb.
DHeprus»

PesepBHbiii ypok. PaboTa c
TEKCTAMH 110 TEME
"MexaHudeckoe JIBMKeHUe"

67

PesepBHbIii ypok. PaboTa ¢
TeKcTaMH 110 TeMe " [laBienue
TBEPJBIX TEJI, )KUIKOCTEU U
ra3on"

68

PesepsHbiii ypok. PaboTta ¢
TekcTamu 1o Teme "Pabora.
MouHocTh. JHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68

12




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBI€ MOJIOKECHUS
MOJIEKYJISIPHO-KHHETUYECKON
TEOPUU U UX OIBITHHIC
MOATBEPHKIACHUS

Macca 1 pazmep aTOMOB U MOJIEKYJT

Kosn4yecTBO 4acoB

Bcero

Konrp.
patéoTbI

Ipakr.
patéoTbI

Mopenu TBEPIOTO, KUIKOTO U
ra3zo00pa3HOro COCTOSTHUM
BEIICCTBA

OOBbsicHEHHE CBOMCTB TBEPAOTO,
YKHUJIKOTO M Ta3000pa3HOTO
COCTOSIHUI BEILIECTBA HA OCHOBE
ITOJIO’KEHUIN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

Kpucrannmuueckue n aMmopgHbIe
Tena

CmaurBaHUE U KAMUJUISIPHOCTb.
[ToBEPXHOCTHOE HATSIKEHHUE

TernnoBoe pacIIMpeHUE U CKATUE

Temneparypa. CBsi3b TEMIIEPATYPbI

CO CKOPOCTBIO TEILJIOBOTO
JIBYDKEHUS YaCTHII

10

BuyTtpennsis sneprus. Criocoosl
W3MCHEHUS BHYTPEHHEH SHEepTun

Bunbl Tenonepenauun

11

Ypok-koHbepeHIus
"I[IpakTyecKoe UCIOJIb30BAHKE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHayoB B LIEIAX
sHeprocoepexeHus "

12

KommuecTBO TEeIioTEl. Y nenbHas




TCINNIOEMKOCTD

13

14

15

16

17

VYpaBHeHUE TEMIOBOTO OaiaHca.
TennooOMeH 1 TeTIOBOE
paBHOBECHE

JlabopaTopHas pabota
"UccaenoBanue sABJICHUS
TEIJI000MEHA IPH CMEILIMBAHUH
XOJIOJTHOM U TOpsYeH BOIBI"

Pacyer konmyecTBa TEIJIOTHI,
HEO0OXOAMMOTO ISl HarpEeBAHUS
TeJa W BBIICISIEMOTO UM TIPH
OXJIQXKJICHUU

JlaGoparopHas paboTa
"OnpeneneHue ynenbHON
TEIIOEMKOCTH BEIIECTBA"
DHeprus TOIIMBA. Y IelIbHAs
TEIJIOTa CTOPAHUS

18

[LtaBiienre u oTBEpAECBAaHUE
KPUCTAJUIMYECKUX TEN. Y JIeJIbHAs
TETJI0Ta IUIABJICHUS

19

20

21

22

JlaGoparopHas paboTa
"OnpeneneHue yaeabHON TeTIOThI
IUIABJICHUS JIbAa"

[TapooOpa3oBaHue U KOHACHCAIIUS.
Hcnapenune

Kunienue. Y nenpHas temiora
napooOpa3oBaHus U KOHACHCAIIUH.
3aBUCHUMOCTb TEMITEPATYPHI
KHUIIEHUS OT aTMOC(epHOro
JABIICHUS

BnaxnocTs BO3ayXa.
JlaGoparopHas paboTa
"OnpeneneHre OTHOCUTEIbHOM
BJI&YKHOCTHU BO3yxa"

23

Pemienue 3a1au Ha onpeiesieHHE




BJIAJKHOCTH BO3ayXa

24

25

26

[TpuHIUIIBEI PAOOTHI TETUIOBBIX
neurateneii. [Taposas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus
KII/I TeruioBoro aABUraTess.
TennoBble ABUTATEIU U 3aIIUTA
OKPYKaIOIIEH CpeIbl

3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPI'UM B TEIJIOBBIX MPOIECCaX

27

[ToaroToBka K KOHTPOJIBHOMU
pabote no teme "TemnoBbie
saBjeHUs. VI3MEHEHHEe arperaTHbixX
COCTOSIHMHM BemiecTna'

28

KonTtpoabHas paboTa o Teme
"TerutoBrlie siBieHus. MI3sMeHenne
arperaTHbIX COCTOSIHUM BellecTBa"

29

30

31

Dnexktpuszanus el J[Ba pona
IIEKTPUYECKUX 3apsII0B
Ypok-uccnenoBanue
"OnekTpusanus Tea UHAYKIUEN U
IIPU CONIPUKOCHOBEHUU"
B3anmonenicTBre 3apsKEHHBIX TEIL.
3akoH Kynona

32

DIEeKTpUYECKOE TOJIE.
HanpsxeHHOCTh 3JIEKTPUYECKOTO
noss. [IpuHnun cynepno3uiuu
AJIEKTPUYECKUX TIOJIEH

33

Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbiid 3apsg. CtpoeHue
aToma

34

[IpOBOIHUKH U AUBIEKTPUKH.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsa

35

Pemenue 3amau Ha IMPUMCHCHUC
CBOMCTB OJICKTPUYCCKHUX 3apAa0B




36

DNEeKTPUYECKUI TOK, YCIIOBUS €T0
cyiectBoBanus. lcTouHuku
AIIEKTPUYECKOr0 TOKa

37

38

39

JlencTBUS SIEKTPUUECKOTO TOKA

VYpoxk-uccnenoranue "JlelictBue
AIEKTPUUYECKOTO MOJI Ha
MPOBOJAHUKH U TUDJIEKTPUKU"

BJIGKTpI/I‘IeCKI/II‘/’I TOK B MCTaJlllaX,
KUIKOCTAX U ra3ax

40

41

42

43

44

45

46

DneKkTpuyecKkas Lenb 1 eé
COCTaBHbIE YaCTH

Cuiia Toka. JlabopaTtopHas pabota
"N3MepeHne U peryinpoBaHue
CHUJIBI TOKA"

DIIEKTPUYECKOE HAIIPSKEHUE.
BonbtmeTtp. JTaboparopHas paboTa
"N3MepeHune u perympoBaHue
HaIpsHKeHHs "

ConpoTuBieHHE POBOJHMUKA.
VY nenbHOE COMPOTUBIICHUE
BEILECTBA

JlaGoparopHas paboTa
"3aBHCUMOCTD 3JIEKTPUUECKOTO
COIPOTHBIICHUS MIPOBOIHUKA OT €T0
JUTWHBI, TIIOMIAAA TTOTIEPEYHOTO
ceyeHus U matepuana"

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa i
y4acTKa 1enu

JlabopaTtopHas pabora
"HccnenqoBaHue 3aBUCUMOCTH CHUJIBI
TOKa, UAYIIETO Yepe3 Pe3UcTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U
HaIpspKeHUs Ha pe3uctope”

0.5

0.5

47

[locnenoBarenbHOE U




napaui€JibHOC COCAMHCHUA
IIPOBOJHHUKOB

48

Jlabopatopnas pabota "[IpoBepka
npaBuiia CI0KEHUS HAIPSHKEHUM
IPU MOCIIEA0BATENEHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

49

50

o1

52

Jlabopatopnas pabota "[IpoBepka
npaBuiIa JJisl CUJIbl TOKA TIPH
napajjieIbHOM COeAMHEHUHU
pe3ucTopoB”

Pemenune 3a1a4 Ha npuMEHEHUE
3akoHa Oma JJisl pa3Iu4HOro
COEIMHEHUS POBOTHUKOB

PaboTa 1 MOIITHOCTh
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoymng-Jlenna

JlaGoparopHas paboTa
"Onpenenenne padOThI U
MOIIHOCTH JIEKTPUUECKOro TOKa"

53

DNEeKTpUYECKUE LIETIH U
NOTPEOUTENH IIEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

54

55

[ToaroroBka K KOHTPOJIBHOU
pabore 1o Teme "DIeKTpUIecKue
3apsabl. 3apsHKEHHBIC TeJla U UX
B3aumMoaencTBusl. IlocTosHHBIN
AIEKTPUYECKUH TOK"

KonTtponbsHas pabota o teme
"DNeKTpUYECKUE 3apsIbl.
3apsKEHHBIE TEa U UX
B3aumMoaencTBus. IlocTosHHBIN
AIEKTPUYECKUI TOK"

56

ITocTossHHBIE MAarHUTHI, UX
B3aUMOJIENICTBHE




S

VYpok-uccnenosanue "N3yuenue
OJIEN TOCTOSHHBIX MAarHuToB"

58

59

60

61

MarsutHoe 1mojie. MaraHuTHOE 110JIe
3eMJIM U €ro 3Ha4YCHUE JUIA KU3HUA
Ha 3emJie

OmneiT Opcrena. MarauTHoe noiie
AIEKTPUYECKOTO TOKa MarHuTHoe
M0JI€ KaTYIIKH C TOKOM

[IpuMeHeHue ANEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabora
"N3ydeHune nencTBUsI MArHUTHOTO
10JIs1 HA TPOBOJIHUK C TOKOM"

DIEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcnonb3oBanue
AJICKTPOJBUTATENCH B TEXHUICCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTtopHas pabota
"KoHCcTpyHnpoBaHUE U U3yUYEHUE
paboThI dNIeKTpoABUTATENA"

0.5

62

63

Omnbitel @apanest. 3akOH
AIEKTPOMArHUTHOM MHIYKIIUH.
ITpaBuino Jlenna

Onektporeneparop. CrocooObl
MOJTYYCHUS DJIEKTPUUECKON
SHEPIruM. DJIEKTPOCTAHIINYU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOJIBHOMU
pabote 1o Teme "DIeKTpUIECKUe 1
MarHUTHbIC SIBJECHUS"
KouTtponbshas paborta o teme
"EeKTpUYECKNE U MarHUTHBIC
sBjaeHUS"

66

PesepBHblii ypok. PaboTa ¢
TekcTaMu 110 TeMe ""'TertoBeie
sBJIeHusa"




PesepBHblii ypok. PaboTa ¢
67 TexkctaMu 110 Teme "TloCTOSTHHBII 1
ANEKTPUYECKUH TOK"

PesepBHrIit ypok. PaboTa ¢
68 TEKCTAaMHM 110 TeMe "MarauTHbIE 1

sBJIcHuA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68 2 145




9 KVIACC

Kosn4yecTBO 4acoB

IIpaxk

Ne Tema ypoka Kont T

n/n Bcero P- .
pa6orbl = pabor

bl

MexaHn4ecKoe IBUKEHUE.

MarepuanbHas Touka

Cucrema otcuera.
2 OTHOCHUTEIBLHOCTD 1
MEXaHUYECKOI'O JIBMKCHUS
PaBHOMEpHOE TPAMOIMHENHOE
JIBIDKEHUE

HepaBHoMepHOE IPAMOJIMHENHOE
4 nemxenue. CpenHss u 1
MTHOBEHHAS! CKOPOCTh

[IpssmonuHeiHoe
5 PaBHOYCKOPEHHOE JIBUKEHUE. 1
YckopeHue

CxopocTh NPSIMOTMHENHOTO
6 PABHOYCKOPEHHOTO JIBUKEHUS. 1
I'paduk ckopoctu

JlaboparopHas pabota
"OnpeneneHne yCKOPEHUs Tena

7 IIPA PAaBHOYCKOPEHHOM 1 1
JIIBIDKEHUH 110 HAKJIOHHOM
mIocKkocTu"”

CBoOoanoe najienue teir. OnbITh
I'amunes

PaBHOMEpHOE NBHKEHUE 110
OoKpyxHocTHU. [Iepnoza u yacrora
obOpaienus. JInHeitHas u yriioBas
CKOpOCTHU

10 [lenTpocTpeMuTebHOE 1




YCKOpEHHE

IlepBsii 3akoH HeroToHa. Bextop

11
CUJIBI

12 Bropoi 3akon HeroToHa.
PaBHOzeMCTBYIOIIAS cra

13 Tperuit 3akoH HeroTOHA.
Cynepno3utus cui

14 Pemenune 3ama4 Ha npuMeHeHNE
3akoHOB HbroToHa

15 Cuia ynpyroctu. 3akoH ['yka

16 Pemenne 3amay no teme «Cuia
yIPYTOCTH
JlabopartopHas pabota

17 «Onpenenenue KeCTKOCTH
MIPY>KUHBD)

18 Cuna TpeHus

19 Pemenne 3anau no teme «Cuia
TPEHUS
JlaGopartopHas pabota

20 "Onpenenenue kodpduimenta
TPEHUS CKOJIbKEHUS"
Pemenue 3ama4 no reme "3aKkoHbI

21 Herorona. Cuna ynpyroctu. Cuna
TpeHus"
Cuna TSKeCTH U 3aKOH

22 BCEMUPHOTO TATOTEHUS.
YckopeHnne cBOOOHOTO MaeHuUs
Ypok-koHbepenus " /[Brmwkenne

23 TeJI BOKPYT TPaBUTAIMOHHOTO
uentpa (CosHeUHasi CUCTEMA).
lamaktuku"
Pemenne 3anau no teme "Cuna

24 TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUs"

25 IlepBasg kocMHUY€ECKasi CKOPOCTb.




HesecomocTs u neperpysku

26

27

PaBHOBeCHE MaTepuanbHONW
TOYKH. AOCOTIOTHO TBEPIOL
Teso. PaBHoBecHe TBEPAOTO Tena
C 3aKPEIUIEHHOW OCBhIO BPAIICHUS

MowmenT cuibl. LeHTp TskecTn

28

Pemenue 3amay no reme
"MowmenT cuibl. LlenTp Tsoxectn"

29

30

31

32

[ToaroToBka K KOHTPOJIBHON
pabote o Teme "MexaHU4eCcKoe
nBwxkeHue. Bzanmonelicteue Tea"

KoHntposnbHas padboTta o teme
"MexaHu4eCcKoe JIBIKCHUE.
Bzaumonetictue Ten"
Nmmnynece Tena. UMIysibCc CUITBL.
3aKOH COXPAHEHUS UMITYJIbCA.
Yrpyroe u HEynpyroe
B3aUMOJICUCTBUE

Pemrenue 3amaq no teme "3akoH
COXpaHEHUS UMITyJIbca"

33

Ypok-koHbepenius "PeaktuBHoe
JIBWKEHUE B IPUPOJIE U TEXHUKE"

34

35

36

37

Mexanuueckas pabora u
MOIIIHOCTb

PaboTa cuitbl TSKECTH, CUITBI
YIOPYTOCTH U CUJIBI TPEHUS

JlabopatopHas pabota
«Omnpenenenue padoOTHI CUITBI
TPEHUS TIPU PABHOMEPHOM
JIBYDKEHUH TEJa 10
TOPU30HTATBLHON MTOBEPXHOCTH

CBsi3b dHEPIUH U pabOTHI.
[ToTeHunanbHas SHEpPrus

38

Kunernueckas sueprus. Teopema
0 KMHETHYECKON IHEPTUH




39

3aKoH COXpaHCHUS SHEPTUHU B
MCXaHHKC

40

41

42

JlabopaTopHas pabota
«3ydeHne 3aKkoHa COXPAHCHUS
SHEPTHH»

KomebaTensHOE IBIKEHHE B €TI0
XapaKTePUCTHKH

3aryxaromue KoueoaHusl.
BrIHyX/1€HHBIE KOJIEOAHMS.
Pesonanc

43

MareMaTu4ecKkui U Npy>KUHHbIN
MasITHUKH

44

Ypok-uccneaoBaHue
«3aBUCUMOCTb IIEpUOAA
KOJIEOAHUM OT KECTKOCTH
MPYKHUHBI U MACChl TPy3a»

45

46

47

48

49

[IpeBpaienue 3HEprun nNpu
MEXAHUYECKUX KOJICOAHUIX

JlaboparopHas pabota
«OrnpenenieHne 4acToThl U
nepuo/ia KoJaeoaHuil mpy>KMHHOTO
MasTHUKA

JlaGoparopHas pabota
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia Kojaebanuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl
rpy3a»

Mexannueckue BOJIHBL. CBONMCTBa
MEXaHUYECKHUX BOJIH.
[IpononapHbBIEC U OTIEPEYHBIE
BOJIHBI

VYpok-koHpepeHIms
"MexaHndeckrue BOJIHBI B
TBEpAOM Tene. CelicMUUecKHe
BOJIHBI"




50

3Byk. Pacnpoctpanenue u
OTpa)K€HUE 3ByKa

o1

52

53

Ypok-uccneaopanue
"HaOmro1eH1e 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
VYpok-koHbepeHius "Y1pTpazByk
¥ UH(Pa3BYK B MPUPOJIE U
TEXHHKE"

54

[ToaroToBka K KOHTPOJIBHOM
paboTe no Teme "3aKOHbBI
coxpaHeHHs. MexaHuyeckue
Koje0aHus ¥ BOJIHBI"

55

KonTtpoapHas paboTa o teme
"3aKOHBI COXpaHEHMUSI.
Mexanndeckne KojicOanus u
BOJIHBI"

56

DJIEKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI

S7

58

59

60

CBOMCTBA 2JIEKTPOMATrHUTHBIX
BOJIH

Ypoxk-kondepenuus "lllkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
ANEKTPOMArHUTHBIX BOJIH JIJIS
COTOBO cBsA3U"
Ypok-uccnenoranue "M3yuenue
CBOWCTB DJIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIHI0 MOOHMIIBHOTO
tenedoHa"

Peurenue 3amau Ha onpenenenne
YacCTOThI U ITTUHBI
AIEKTPOMArHUTHOW BOJIHBI

61

DneKTpoMarHiuTHas MpUpoa




cBeTa. CKOpOCTH CBETA.
BomHOBBIE CBOWICTBA CBETA

62

HcTounuku cBeTa.
[IpssmonnHeiHOe
pacnpocTpaHEHHUE CBETA.
3atMenusa ConHua u JIyHbl

63

64

65

66

67

68

3aKOH OTpakKeHUs CBETA.
3epkaia. Pemenue 3anay Ha
NpUMEHEHHUE 3aKOHA OTPAKEHUS
CBeTa

[Ipenomiienue cBera. 3aKOH
MIPEJIOMIICHUS CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeTa. Mcmmonp30BaHNUE MOJTHOTO
BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX CBETOBOJAX

JlabopartopHas pabota
"MccneqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMJICHHUST CBETOBOTO
Jyda OT yTIJia MaJieHus Ha

nn

rpaHule "BO31yX-CTEKIIO
VYpok-koHpepeHIus

" cronp30BaHNe MOJTHOTO
BHYTPEHHETO OTPAKCHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBS3B"

JInn3el. OnTHUeckas cuiia JIMH3bI

69

[TocTpoenue n3o0paskeHuit B
JUH3aX

70

Jlabopatopnas pabota
"Onpenenenne PoKyCHOTO
PacCTOSHUS ¥ ONITHICCKOW CHITBI
cobuparomeid TuH3bI"

71

VYpok-koHpepeHIHs
"OnTrYyecKue JIMH30BbBIE




npuoops!"

I';1a3 xkak onrTuyeckas cucrema.

72
3peHue

73 Ypok-kordepenius "JlehexTs
3penusd. Kak coxpanuts 3penue"
Paznoxenue 6emnoro ceera B

72 cnektp. OneiTel HploTOHA.
CrnoxkeHue CreKTpabHbIX
uBeToB. Jlucnepcus cera
Jlabopatopnas pabota "OmnbIThI
0 Pa3JIoKEHUIO OEJIOro CBETa B

75 CIIEKTpP W BOCHPUSTHUIO IIBETA
MIPEAMETOB MPHU WX HAOIOICHUN
4yepe3 [[BETOBbIE (PUIIBTPHI"
Ypok-tipakTukyM "BosHOBBIE

76 CBOICTBA CBETA: IUCIEPCHS,
unrepdepenius u qudpaxus”

77 Omnsitel Pesepdopaa u
TJIaHeTapHasi MOJIEb aTOMa

78 [Toctynarsl bopa. Moaens atoma
bopa
Hcnyckanne u nornomeHne

79 cBera aToMoM. KBaHTHI.
JInHeWyaTele CIIEKTPBI

80 Ypok-npaktukym "Habmronenue
CHEKTPOB UCIyCKaHus"

81 PannoakTuBHOCTD U €€ BUIBI

82 CtpoeHnue aTOMHOTO 411pa.
Hyxnonnas monenb

83 PannoakTuBHBIC TIPEBpAIICHHUS.
N3oTomsl

84 Pemenue 3agau o teme:
"PanroakTuBHbBIE peBpallieHUs"

85 [Tepuon monypacnana

86 VYpok-koH(pepeHIHs




"PaguoakTUBHBIE U3TYUEHUS B
NpUPOAE, MEIUIIUHE, TEXHUKE"

87

88

89

SAnepHbie peakyu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOTO YUCEN

DOHeprus CBA3M aTOMHBIX sIJIEp.
CBs13b MacChl U SJHEPTUU

Pemenue 3amay nmo reme
"SAnepubie peakun'

90

Peaxinu cuHTe3a 1 neneHus
saep. IcTouHuKY sHepruu
ComHLa u 386311

91

Ypoxk-koudepennus "Anepras
SHepreTuka. JlencrBus
PaIUOAKTUBHBIX U3JIYUYCHUH Ha
KUBbIE OPTAHU3MBI"

92

[ToaroroBka K KOHTPOJIBHOU
paboTe mo Teme
"DNEeKTpPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBbIC siBi1eHNS"

93

Koutponbshas paborta o teme
"DEeKTpPOMarHuTHOE TOJIE.
DJIEKTPOMarHUTHbIE BOJIHBI.
KBanTtoBbIC siBIIeHUA"

94

95

96

[ToBTOpenue, 0600IICHHE.
JlabopaTopHbie pabOTHI TIO KYypCy
"B3aumoneiictBue ten"

[ToBTOpEenue, 06001IeHHE.
Pemenune pacueTHbIX 1
KaueCTBEHHBIX 3aJ1a4 110 TEME
"TemnoBele TIpoIecchl”

[ToBTOpEeHue, 0600IICHKE.
Pemenue pacueTHsIX n
KauyeCTBEHHBIX 3a7a4 10 TEME




"KIIJI TennoBbIx aBurareneit'”

97

98

99

100

[ToBTOpenue, 06001IEHNE.
Pemenue pacueTHsIX u
KaueCTBEHHBIX 3aJ1a4 [0 TEME
"KIIJI smekTpoycTaHOBOK"

[ToBTOpenue, 06001IEHNE.
JlaGopatopHbie pabOThI IO KypCy
"CBeToBbIC SABJICHUS"

[ToBTOpenue, 0606menue. Pabota
C TEKCTaMHU 110 TeME " 3aKOHBI
COXpaHEHUS B MEXAHHUKE"

IToBTOpenue, o600menne. Pabora
¢ Tekctamu 110 Teme "Konebanus
Y BOJIHBI"

101

[ToBTOpenue, 0606meHune. Pabora
¢ Tekctamu o TeMe "CBETOBEIE
saBjIeHUSI"

102

IToBTOpenue, o606menne. Pabora
¢ Tekctamu 1o Teme "KBaHToBas
u siaepHas pusnuka'

OBIIEE KOJIMHECTBO YACOB IIO
I[TPOI'PAMME

102
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