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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpamMma mo Qusuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3rka SIBISIETCS] CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4eOHbIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SABJICHUM,
M3y4yaeMbIX XUMHEHN, OU0IoTuel, acTpoHOMUEH U puznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIseT Hauboliee sICHbIE
oOpasibl MPUMEHEHHsI HAYYHOIO0 METOJAa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3nuecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl TOJIYYE€HHS BBIBOJIOB.

[enu wusyueHuss (PuU3NKK HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
ornpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpazoBaTtenpHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yroomux
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit deneparuu (MpoTOKO OT 3
nekadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuOOpEeTEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJie MO3HaHUA U (HOPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4CHHsI OCHOB
CTpOEHUS MaTepuu U PyHIaMECHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npUOOpETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHE METOJIOB PEIICHHUS TNPOCTECUIIUX PAcUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJIHATH OTIBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTAJIbHBIE HCCJIEAOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COAepKaHus,
BKJTIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON AeSTeIbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneto).

[Ipennaraemslii B mporpaMmMe mno (pu3HKe nepeyeHsb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBIA XapaKTep, YUUTENb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOCHHOCTEU
oOy4Jaronmxcs, Crucka AKCIEPUMEHTAIBHBIX 3a/laHUid, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro MUpa.

®usuka — Hayka O mnpupone. fABieHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenune Qusndeckux BenuuynH. DuU3NUYECKue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBEeHHO-HAYYHBIM METOJl TMO3HAHUSA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUECKUX SIBICHHUM ¢ MOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®duznueckue MpuOOPHl U MPOIEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue pacCTOsTHUN.
3. H3zmepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3Mepenue temriieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MymeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JIBUKEHHUSI YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTENH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM  WIIHU
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe nBWKEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHHMS Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BelleCTBa.
Cuila Kak XapakTepucThKa B3auMozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOIIBIO AUHAMOMETpA. fIBIECHHE TATOTECHHS W CUJa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroneHue MexaHU4eCKOTO ABMKECHHUS Tela.
2. M3MepeHune CKopoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TETI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. Clio)keHue CUJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (IlIapuKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenuie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (nedopmariun)
MPYKUHBI OT TMIPUIIOKEHHOM CHUIIBI.

5. OnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHBI. ['mapocratudeckuid
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHON 000sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HAaJl YPOBHEM MODS.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauyeckun mpecc.
[IposiBnenue necTBHsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT 00BEMA MOrPYKEHHOM YacTu Tema
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MACChl TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA OTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KUJIKOCTH.
5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTeie MexaHWU3MBI: pbIUar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecus phiuara. [[ppmeHneHue mpaBuiia paBHOBECHS pbldyara K 0JI0Ky. «30J0Toe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W TNOTEHUUANIbHAs HDHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBHXKEHUU TeEJa I10

TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneua 6. TeruioBble AiBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHUE CBOMCTB Ira30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Terionepeaaya u CopepiieHue padotsl. Bubl Terionepeaun: TeIoNpoBOHOCTD,
KOHBEKIIHS, U3IITYUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TemioBoro Oamanca. IlmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(hEpHOro
JIaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habmrogenue 6pOyHOBCKOTO JBHKCHHUSI.
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HaGmonenne nuddysuu.

HaOmnronenue siBIeHU cMauMBaHUs M KaWJUIPHBIX SBJICHUN.
HabmnrofeHune TerioBoro paciupeHus Tedl.

M3MeHeHne AaBieHus ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIXKICHUH.

[IpaBusna u3MepeHus TeMIepaTypsbl.

Buzpl Temonepenayu.

OxJnakieHue Ipy COBEPLICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIPULA.

OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTH JAaBJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyPhI.

HaOnronenne wu3MEHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIIonepeayr ¥ padoThl BHEITHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW MU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuyeckoe mnotsie. Hanpsxk€HHOCTH siekTpudeckoro noisis. IlpuHomn
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsIa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJIHHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE MPOBOIHUKOB.

PaGota ® MOImMHOCTH dJeKTpUYeCKOro ToKa. 3akoH Jlxoyms—JIeHia.
DneKkTpudecKre Ienu U MOTPEOUTENH IIEKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaeicTBHE MOCTOSHHBIX MATHUTOB. MarHutHoe
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[€iICTBHE MAarHUTHOTO TOJISI HA TPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VCHoJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM uHAYKIuM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa pozia 3JIEKTPUUECKUX 3apsSI0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJIOB.
[TpoBOAHUKY U TUDJICKTPUKH.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
. Peocrtar n MarasuH COIpOTUBIICHUHN.
. B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJ0OCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiThl @apajnes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DJIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JUAJIEKTPUKHU.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHye CHIIbI TOKA.

W3mepenne U peryiampoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEYEHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJyIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH DJEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3ydyeHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarHuTa OT CUJIbI TOKA Y HANPaBJIEHUs TOKA B KaTYIIKE.
N3y4yeHue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTAaHOBKH.

21. OnBITBI 1O UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHUS W HANPABICHHUS HHAYKIHMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpPsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNRHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon u yacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTHy. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon Herotona.
[IpyHIMN CyNIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS [TOKOS1, APYTUE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpayuu.

1. HaGnronenue MexaHMueCcKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUM NBUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HbBIX TEJl OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HabGnronenue nBr>xXeHus Tejia o OKpY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Hab6mronenne MexaHMueCcKuX SIBJICHUM, MPOUCXOASAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

W3meHeHue Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Ipy B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU A0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS IAPUKA WIIN TEJIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM JABUKECHUS
HIapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIB>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUHU TeJia 10
TOPU30HTATBLHON TOBEPXHOCTH.

Onpenenenve pabOTHl CUJIBI  YIPYTrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaenaele — konebanms.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpomosibHble U
MONEepeYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebaHUil Tea MOA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuwie pabomul u onvimol.
1. OmpenenieHWe YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoJa  KoJieOaHU
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaCHUS.

Pazgea 10. DieKTpOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr»  cBera.  HMcrounumkm — cBera.  [IpsamosmnenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBerta. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHOoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPa)XCHUSI B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyyent B muH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckasl cucremMa. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon ydeit B coOuparorieit JIMH3e.

XoJ y4yelr B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rinasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJICHuUs.
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2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. Tlomyuenue 300paKeHH C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3EL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETa MPEAMETOB IPH WX HAOIIOJCHHH 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.



Pa3nen 12. KBanroBble AIBJICEHHUS.

OmnwiTel Pe3epdopna u minanerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 noroeHne cBeta aroMoM. KBaHThl. JIMHeuaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sfep. CBA3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenus siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUH.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrUM YaCTULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOYIIH IPEIHA3ZHAYCH JIJIsi CHCTEMaTHU3aIuH
1 000011IeHUs TTPEAMETHOTO COACPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3Y4YEHUH BCEro Kypca (U3HMKHM, a TaKKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.

[Ipu “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBACTCS JOCTHKCHHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHas TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YEHHbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue BJICHUsS B OKPY KAIOLIEH IPUPOJE U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHMs (PU3UUECKUX SBJICHUH, B TOM
YyucIie 71 IPOBEPKU TMIIOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, NPAKTUUECKOIO UCII0JIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaroierocsi 6yayT copMUpOBaHbI CIEAYIONIUE JTUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nuecKoi HayKH;

— LIEHHOCTHOE OTHONIIEHUE K JOCTUXKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUMN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUM, BAXXKHEUILEN COCTaBIISIOLIECH
KYJBTYPBI;

— pa3BUTHUE HAY4YHOU JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJAbTYpPbl 3A0POBbS MU  3MOLUMOHAJIBHOIO
0J1aronoJry4us:

— OCO3HaHHUE IIEHHOCTH Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOTO TMOBEICHUS Ha
TPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTH HaBbIKa pehIeKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOIr0 BOCIMTAHUS



e — AaKTHBHOE y4yacTHE€ B PCIICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allik, ToOpojia, Kpas) TEXHOJOTUYECKOW W
COIMATBHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECKUX 3HAHHM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7) 3K0JIOTHY€CKOr0 BOCIIUTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLICHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00aILHOTO XapakTepa IKOJOTHYECKUX IMpoOJieM U MyTed HuX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHUPOIHOM
cpenasbl:

e — TOTPEOHOCTh BO B3aWMMOJICCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Je(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpELNy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare 0ocBOEHUS MPOTpaMMEI 10 (pr3UKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yYHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBblie JJoruueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(sBIIEHUM);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
JAaHHBIX U HAOJIIOICHUSIX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYECHUH (PU3NIECCKUX
SIBIICHHUI ¥ TIPOIIECCOB, JICNIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHus: yaeOHo! (PU3NIecKoil 3ajaun
(cpaBHEHHE HECKOJILKMX BapHaHTOB pELICHHs, BBHIOOp Hambolee
TIOJIXO/ISIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIM
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIeAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OIICHWBaTh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO Pe3yJibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTABICHHUS,

CaMOCTOATENbHO  BBIOMpaTh ONTUMANBbHYIO (OpPMY TPEACTaABICHUS
uHpoOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)IaeMON TEMBI U
BBICKA3bIBAaTh WJICU, HAlleJICHHBIE HA pEUICHUE 33Jaud M TMOAACp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,



COIIOCTABJIATh CBOM CYXKIEHHS C CYXACHUAMHU [JPYI'MX YYaCTHUKOB
Juaora, oOHapyKMBaTh pa3Iu4ue U CXOACTBO MO3UIIUL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3YIbTaThl BBHIMOJHEHHOTO (PU3UUECKOTO OMBITA
(3KCnIeprMEHTa, UCCIEOBAHUS, IPOEKTA);

NOHMMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3UYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITHX
TUTSL petieHust GU3NICCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  pPEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIoi);

CaMOCTOSTEIILHO COCTABJIATEH aJITOPUTM PEIIeHHs (PU3UIESCKON 3aauu WUITH
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIpeIjiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS])) Pe3yJIbTaToOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;



MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr HU3NIECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHI1y 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XHMHYECKHE  SBIICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sABiIeHUS (auddy3us, TEIIOBOE IBUKEHHE YACTHIl BEILECTBA,
pPaBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBDKCHHE,  HWHEpIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalleHUs, lTIepeada JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE JaBJCHHE, IJIaBaHUE TeEJ, IMPEBpAILlEHUS MEXaHHUUECKOH
HHEPrUM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’XXalollleM Mupe, B TOM 4ucie (U3HUECKUE SIBJICHUS B MPUPOJIE:
IPUMEPBI JIBMOKEHUS C Pa3IUYHBIMM CKOPOCTSIMU B JKMBOM M HEXUBOHN
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SIBICHHM;
OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
bu3nuecKue BeIMUrHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJIHSI CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CHUJIa TPEHHUSL, TaBJICHHE (TBEPIOrO TEJA, KUIKOCTH, ra3a), BBITAIKUBAIOIIASL
chjia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMANbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(buU3MYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €TUHULIBI
¢u3nyecKuX BEIUYMH, HAXOIUTH (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(¢u3NYECKyI0 BEIUWYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpapUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI TIpaBuia CIOXKEHUs cuil (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B |—-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIbI U MPOBOAUTH PAcUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ui PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3UYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
IpeoioKeHre (TUIOTE3Y ), pa3IudaTh U HHTEPIPETUPOBATH NOTYyUEHHBIN
pe3ysbTaT, HaxOJIUTh OLIMOKM B XOJAE ONbITA, JAEJaTh BBIBOABI MO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Tel: (POPMYITUPOBATH IPOBEPSIEMbIE TPEANOI0KEHHUS,
coOupaTh YCTAaHOBKY U3 MPEJI0KEHHOIO 000pYyI0BaHUS, 3aMUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMUS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMOKa3aHUSI TPUOOPOB C YyUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TENA, CUJIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPUKOCHOBEHMS TEJI, CUIIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEA0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUS, CJenysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA )KHUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBICHNUE
BO3/[yXa, BBITAJIKHUBAIOUIAsl CHJa, JCHCTBYIONIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3()PHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOIHEHUU
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPH padoTe C 1ad0paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIECS COCY/IbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUN U HEOOXOUMBbIE (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JiJ1s1 obecrieueHust 0€30MacHOCTH Tpu oOpaIreHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBISATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJICISATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHeT, BIaAeTh NpUEMaMHU KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM



yucie myOJuYHO esIaTh KpaTKue COOOIIEHHS O pe3ysIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHbIN
NOHATUUHBIM ammapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUH PaCIpeaeIsaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C TOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEIIb,
AJIEMEHTAPHBINA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE TI0JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KAIIWLIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIYyYCHHUE),
ANEKTPU3ALMSA TeJl, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUIECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SIBIICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWUISAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJIeHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHME, TPU ITOM INEPEBOJWUTH MPAKTUYECKYH) 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUH

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BeIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEILIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(MD(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MaIlIUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUJia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEIMIECTBA, Pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUU
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATHUYECKOE BHIPAKECHHE,
OOBSCHATh (PU3MUYECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISIBIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
1aroB ¢ OMnopo Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JCWUCTBUS, HCIOJB3Yyd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJIS  pEIICHUs 3a7a4d, BBIOMpaATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMbIe JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU,
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU T[OMOIIU
bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHUE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE  MPEIINOJIOKEHHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCJIEI0BaHUs, IE€JIaTh BHIBO/IbI;

MPOBOJAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SIBJICHUNW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMMEPAaTyphl KUIKOCTU U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX  3aps/I0B, B3aWMOJICUCTBUE TIIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpOBATH
IpOBEpsiEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBLHOMN BJIAYKHOCTH
BO3/lyXd, CHJIBl TOKA, HANPSIKEHHUS C HCIOJIb30BAHMEM aHAJIOIOBBIX
npuOOpOB M JaTUYMKOB (PU3MUYECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U Y/EIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHONO M  MapajlIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBIMOJHATh WM3MEPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
Pe3yJIbTaThl MOJyYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1eTaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEPEHUS (PU3NUECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPU paboTe ¢ 1ad0paTOpHbIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHEro CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl DJJIEKTPUUYECKHX Leneil c
MOCJIEIOBATEIbHBIM U NTAPAILIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3anyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecriedeHuss 6€30MacHOCTH MPpU O0palleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEeH cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

MCIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COAepKaHUsl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MHTepHer, BiageTb NpUEMaMHU KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
o0o0miass MHGOPMALMIO M3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCIIe IMyOIMYHO NPEACTABIIATH PE3YJIbTAaThl IPOEKTHON
VI UCCIIEJIOBATEIBCKOM AESTEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeeNiaTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICTUTH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSITUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKECHHS, Jedopmalius
(ympyrasi, mjacTtauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CHIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFICPHAst DHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE PpacIpOCTpaHEHHUE, OTPAXKEHHE M MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) 0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpyXXaoImeM Mupe (B TOM uucie (QU3MYECKHE SBICHUS B MPUPOIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BHUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJbB3YS
(du3nueckue BeIWYUHBI (CpeIHsAs M MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTUMU BEIUYHMHAMM,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPrvu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJOBHs 3a7]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISABIIATH
HEJOCTAIOUINE WM W30bITOYHBIE aHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEHINTh MPH MTOMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEAIOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
IPOBEJCHUS  HMCCIEAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIMHEMHOE PacCIpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEpPEHUH, onpeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOW CKOpPOCTH, MEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEeIOMJICHHs OT yIJia
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3MYecKuX BEIUYHMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckas paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
CHla CcoOWparomiei JWH3bI, pPaANOAaKTHUBHBIN (OH): TUITAHMPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMIOJIHATD
U3MEpEHUs, CleAys MPeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3NUYECKUX MOJIENEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHasi MOJIETh aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (PU3UYECKUX SBICHUW MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKIX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB M TEXHOJIOTHYECKHUX MPOIIECCOB MPH
pelieHny  y4eOHO--PaKTUYECKUX 3aJad, ONTUYECKUE CXEMbl IS
NOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJ11 obecrieueHus] 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUsI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEeH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
WuTepHeTe, caMOCTOATEIHHO (GOPMYIUPYS MOUCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



MCIIOJIb30BAaTh NPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO
auTepaTypy GU3HUECKOT0 COAEepkKaHUs, CIIPABOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
UHGOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3ybTaThl IPOEKTHON WIN UCCIIEI0BATENbCKON
NEATENIBHOCTH, IIPM  3TOM TI'PAaMOTHO  MCHOJIB30BAaThb  W3YYEHHBIU
NOHSATUMHBIN ammapar u3y4aemoro pasiena (U3NKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

No HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpaMMbI

KoauuecTBO 4acoB

Bcero

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa

KonTpoabubie
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypChl

1.1 ®dusnka - HayKa 0 MPUPOAC 2 bubmorexa OK
) YK PHPO https://m.edsoo.ru/7f416194
b K
1.2 OU3NYECKUE BETUYNHBI 2 nommorexa O
https://m.edsoo.ru/7f416194
. bubnuoreka [{OK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TpOCHHE BeecTRa https:/m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] ) bubnuoreka [{OK
' BEIIECTBA https:/m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 A 2
FPETATHBIC COCTOTHI Betmecta https:/m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 MexaHu4ecKoe JBKEHHE 3
A https:/m.edsoo.ru/7f416194
buo6 OK
3.2 Wuepiusi, Mmacca, MIOTHOCTh 4 nosmotera I

https://m.edsoo.ru/7f416194




bu6nmoreka [IOK

33 Cuna. B 14
i, BB i https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmiorexa OK
https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4. A
3 TMOC(EpHOE JTaBJICHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U ra3a Ha NOTrPYKEHHOE 7 bubmuoreka [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazaeny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bu6nunorexa LIOK
1 P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>:2 HpocThie MexanusMeL > https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
. M 4
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




8 KUIACC

KoaunuecTBo yacos
HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne n/m KonTposbHbie
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
Paznen 1. TensioBuIe ABJIeHUSA
bubnunoreka LIOK
1.1 7|
CTpocHue i CBOHCTBA BeIieCTBa 7 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternoseie nponeccer 21 ! https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 bubmmoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.2 I1 7 7 20 1
OCTOARHBIH STICKTPHHCCKHU TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
2. M 6 1
3 ATHHTHBIC ABJICHUA https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
. 4
24 DJICKTPOMATHHTHAS HHYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3




9 KUIIACC

KoaundecTBo 4acoB
HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne n/m KonTposbHbie
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
Paznen 1. Mexannueckue siBJICHUSA
11 MexaHHYEeCKOE ABUKEHUE U CIIOCOOBI €ro 10 bubnuoreka [{OK
' OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.2 BsaumonetictBue Te 20 1
MMOJICHCTBHC T https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3aKOHBI COXpaHEHUS 10
P https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bubmmoteka IIOK
2.1 Mexanuudeckue kojieba 7
XAHUHCCKHC KOMCOamHA https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
2.2 MexaHnueckue BOJIHEL 3B 8 1
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pazpnen 3. DiieKTpoMarHuTHOE 10Jie M 3J1eKTPOMATHUTHBIE BOJIHBI

31 DIIeKTPOMarHuTHOE MOJIE U 6 bubnuotexa [JOK
3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBble sIBJIEHUS
4.1 3aKOHBI pacIpOCTPaHEHHUs CBETa 6 bubmmorexa LIOK

https://m.edsoo.ru/7f41ada6




bu6nmoreka [IOK
4.2
Jlus361 M ONTHYECKNE MPUOOPD! 6 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4, P
3 asnokeHue 0eIoro cBera B CIEKTP 3 hitps://m.cdsoo.ru/74 1ada6
Uroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHHSA
5.1 Hcnyckanue u IOrIoIeHne CBETa aTOMOM 4 bubmorexa [IOK
) Y B https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
32 CTpocHue aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.3 s 7
JICPHBIC peakitni https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nea 6. IloBTopuTtebH0-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 bubmmnoreka HOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacon
Ne i/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoThI padoThI

| ®dusuka — Hayka o npupoze. SBieHus |
HPUPOJIBI
Du3nyeCcKue ABICHUS 1
®u3nuecKue BEIMUYUHbI U UX U3MEPEHUE 1
JlabopaTtopHnas pabota Ne 1 "Onpenenenue

4 LIEHBI JICJICHUS] U3MEPUTEIIHLHOTO 1 1
npubopa'.
Mertoasl HaydHOTO MO3HaHUs. Onucanue

5 (bu3NYECKUX SIBICHUHN C IIOMOIIBIO 1
Mozeen

6 ®u3nka 1 MUpP, B KOTOPOM MBI KUBEM. 1
Crpoenue BemiectBa. ONbITHI,

7 JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE 1
BEILIECTBA

g Huddysus B razax, )KUIKOCTSIX U TBEPJBIX 1
TeJax.

9 JlaboparopHas pabota Ne2 «3mepenue 1 |
pa3MepoB MaJbIX TEI.

10 ArperatHble COCTOSIHHSI BEIIECTBA 1

11

Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN
BozbI. O000IIIEHNE TI0 pa3aeTy




((HepBOHa‘IaJ'IBHI)Ie CBCICHUS O CTPOCHHUU
BC€IICCTBa»

Mexanundeckoe JBukeHue. PaBHomepHoe

12 Y HEpaBHOMEPHOE JIBUYKEHUE

13 Cxkopoctb. Enununel ckopoctu

14 Pacder myTtu 1 BpeMEHH IBUKEHUS

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN

16 JlaboparopHas pabota Ne 3 «M3mepenue
MacChl Ha PhIUAXKHBIX BECAX).

7 [InmoTHOCTH BemecTBa. Pacuet Mmacchl n
o0Bema Tena 1o ero MmIOTHOCTH
JlaGopatopnast pabota Ne 4, 5

18 "Onpenenenye MIOTHOCTH TBEPAOTO
Tena".

19 Pemenne 3ampau no reme "I1noTHoCTh
BemecTna"

Cuna xak XxapakTepUCTHKa

20 B3aMMOJICHCTBUS TeT. SIBIeHHE TATOTEHUSI.
Cuua tsxectu

21 Cwita ynpyroctu. 3akoH ['yka
CBsi3b MEX1y CHIJION TSKECTU U MacCou

22 Tena. Bec Tena. Pemenue 3amad mo teme
"Cuna Tsixectn"

3 Cuna TsDKeCTH Ha IPYTHUX TUTaHeTax.
Ou3nYecKue XapaKTePUCTUKU TIIaHET

24 N3mepenne cuit. JluHamomeTp




25

26

JlaGopaTtopHnas pabota Ne 6
"I'pagyupoBaHue NpyXKHUHbI U3MEPEHHE
CUJI ITMHAMOMETpPOM".

CrioxkeHue IBYX CHJI, HallPaBJIEHHBIX 110
oAHOI npsiMoi. PaBHOAEHCTBYIOIIAS CHJT

27

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'"

28

29

30

Cuna tpenus u e€ Buabl. TpeHue B
IIPUPOJIE U TEXHUKE

Jlaboparopnas pabota N7 «3yuenue
3aBHCHUMOCTH CHJIbI TPEHHSI CKOJIbKCHHUS
OT CHJIBI JIaBJICHHS U XapaKTepa
COIPHUKACAIONIUXCS TOBEPXHOCTEH»

Pemenue 3agau Ha onpenesneHue
PaBHOJIEUCTBYIOILEH CUIIBI

31

Pemenue 3amau mo remam: «Bec Tenay,
«I"padmueckoe n300pakeHUE CHIY,
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

32

33

34

KonTponbhas paboTa mo remam:
«MexaHunueckoe JBIKeHney», «Macca,
MJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3zo0paxeHue cuim», «CUib»

Hasnenne. CriocoObl yMEHbILICHUS U
YBEJIMYEHUS TaBIICHUS

JlaBneHue rasa. 3aBUCUMOCTD JaBJICHUS
rasa oT 00b&ma, TemMreparypsl

35

[lepenada naBneHus TBEPIBIMH TEIIAMH,
SKUIKOCTSIMU M ra3aMu. 3axkoH [lackais




I[aBJ'IeHI/Ie B XXUJKOCTH U I'a3€, BBI3BAHHOC

36 JIEUCTBUEM CHUJIBI TSHKECTH

37 Pemenue 3anad no teme «JlaBienue B
JKUJIKOCTH U ra3e. 3akoH Ilackamns»

38 Coobmaronmecs: cocysl

39 Bec Bo3znyxa. ATmMocdepHoe 1aBiieHue

40 ATtmocdepa 3eMiH 1 IPUIHUHBL €€
CyILIECTBOBaHUS

41 H3mepeHne aTMOC(hEpHOTO AaBJICHUS.
OneitT Toppuuennu

4 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

13 Bbapomerp-anepoua. AtmocdepHoe
JIaBJIEHUE Ha PA3JIMYHBIX BHICOTAX

44 ManomMmertpsl. I1opiIHEBOM KUIKOCTHBII
Hacoc

45 I'mapasauyeckuit mpecc

46 Pemenue 3amau o reme " AtmochepHoe
nasieHue"
JelicTBHE )KUIKOCTHU U ra3a Ha

47 MOTPY>KEHHOE B HUX TEJN0. ApXUMea0Ba
cuia
JlaGopatopHas pabota Ne8 «Ormpenenenue

48 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJI0, IOTPY>KEHHOE B KUJKOCTh)

49 Pemenue 3amad mo teme "Apxumenona

cuia"

50

IInaBanue Ten




JlaGopaTtopHnas pabora Ne9 "BriacHenue

31 YCJIOBH MJIaBaHUS TeJa B )KUIKOCTH"
Pemenwne 3agau no temaMm: «IlnaBanue

52 cynoB. BoznyxonnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

53 KonTpomnpHas padota o Teme «JlaBnenue
TBEPJIbIX TEJ, )KUJIKOCTEU U ra30B»

54 Mexanunueckas pabota

55 MoriHocTh. EquHuIBl MOIITHOCTH

56 VYpok-uccnenosanue "Pacu€r MoIHOCTH,
pa3BUBaeMoi IpH MoabEME 1O JecTHULE"

57 [Ipocthie MexanusMmsbl. Priuar. PaBHoBecue
CHJI Ha pblyare
Prruaru B TexHuKe, OBITY U IPUPO/IE.

53 JlaGopatopHas paborta Nel0
«HMccnenoBanue ycinoBHil paBHOBECHS
pbIyara»

59 Pemenue 3agad mo reMme «Y CiIoBUS
paBHOBECHSI pbIyara
Koadduiment nonesHoro aeicTust
Mexanu3ma. Jlaboparopnas padota Nel 1

60 .
«3mepenune KII/] HaknoHHOM
TIJTIOCKOCTHY
Pemenue 3agau no reme "Pabora,

61
MoiHocTh, KITJT"

6 Mexannueckas sHeprus. Kunernueckas u

MOTCHIHUAJIbHAsA SHCPIUa




3aKOH COXpaHEHHSI MEXaHUYECKOM

63 1
SHEPrUuu

64 Kontponbnas pabota no teme «Pabota u |
MOIIIHOCTb. DHEPTUsDH)

65 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o |
teMe "MexaHuueckoe BUKeHue"
PesepBuslit ypok. Pabora ¢ Tekctamu mno

66 teme "JlaBieHue TBEPABIX TEIl, KUAKOCTEH 1
U ra3oB"

67 HroroBast kKoHTpoIbHAs paboTa 1

63 PesepBHblit ypok. Pabora ¢ Tekctamu 1o |
teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11




8 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTtposabubie IpakTu4eckue
cero padoThI padoThI
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHne CBOMCTB TBEPAOTO, KHUIKOTO
4 Y Ta3000pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE TOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOW TeOpUn
5 Kpucrannnueckue u amop¢Hble Tena 1
6 CmauuBaHMe M KallWJUISIPHOCTb. |
IToBepXHOCTHOE HaTsKEHUE
7 TeruoBoe paciiupeHue u cxxaTue 1
g Temnepatypa. CBsi3b TEMIIEpPATyphI CO |
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprus. CriocoOsl |
U3MEHEHHUS BHYTPEHHEN SHEPTUH
10 Buns!l Tenonepenaun 1
VYpok-koHpepenuus "IlpakTuueckoe
1 HCIIOJIb30BAaHNE TEIIJIOBBIX CBOMCTB | 1

BCIICCTB U MAaTCpUaJIOB B LECIIAX
sHeprocoepekeHus "




12

13

KomnnuectBo TeruioTel. Y aenbpHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEIMI0BOE PaBHOBECHUE

14

Jlaboparopnas pabdota "Hccrnenoanue
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOIHOM U ropsiueid Boab!"

15

16

17

Pacuer koaudecTBa TEILIOTHI,
HE00XO0MMOTO ISl HarpeBaHUs Tea U
BBIJICIISIEMOTO UM TIPH OXJIKICHUN

Jlaboparopuas pabota "Onpenenenue
yZIeJIbHOM TENJI0EMKOCTH BellecTa'
OHeprus TommBa. Y iejabHasi TeroTa
CrOpaHus

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX Te. Y IeNbHas TelaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpexnenenue
yIEeJIBbHOM TEIIOTHI MJIaBIeHHs Jbaa"
[TapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

21

Kunenne. Y neapHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTD TEMITEPATyPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTEIBHON
BJIAJKHOCTH BO31yxa'




Pemenue 3amau Ha onpeencHue

23 BJIQ)KHOCTH BO3/1yXa
[TpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBas TypOuHa. JIBurareins
BHYTPEHHEI0 CTOpPaHUS

75 KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIN U 3aIUTA OKPYKAOIIEH CPEBI

26 3aKOH COXpaHEHUS U ITPEBPALLICHUS
SHEPTUH B TEIUIOBBIX MpoOIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

27 teme "TeroBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMH BenlecTa"
KonTponbnas padora no teme "Temnossie

28 sBiieHus. lI3MeHneHue arperaTHbIX
COCTOSIHMI BemiecTa"

79 Onextpuzarus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B

30 VYpok-uccnenoBanue "IaeKTpU3aLUs TE
WHIYKIWEW U IPU CONTPUKOCHOBEHUU"

31 B3aunMogeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektprueckoe nose. HarpsxkeHHOCTh

32 3NeKTpu4ecKoro nois. [IpuHnmn
CYTIEPIIO3HITNH JIEKTPUUECKHUX TTOJICH

13 HocuTenu snekrpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHrue atoMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH

COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa




Pemenue 3aga4 Ha NpPUMEHEHUE CBOWCTB

35 JNEKTPUYECKUX 3apsI0B
DIJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cyuiecTBoBaHus. ICTOUHMKH
ANEKTPUYECKOTO TOKa

37 JIerCTBUA DIIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
TUBJIEKTpUKN"

39 DNEeKTpUYECKU TOK B MeTaJljIax,
KHUJKOCTAX M razax

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4yacTu

A1 Cuna Toka. JlaboparopHas pabota 0.5
"U3mepeHue u peryJiupoBaHue CUIIbl TOKA" '
OnexTpuueckoe HanpsbkeHue. BonbTmerp.

42 JlaGopatopHas pabota "HU3mepenue u 0.5
peryJImpoBaHue HapspKeHus "

43 CornpoTuBIIeHHE MPOBOAHKUKA. Y ACIIBHOE
COIIPOTHBIICHUE BEILIECTBA
JlabopaTopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO CONIPOTUBIICHUS :
MIPOBOJHHKA OT €T0 JJINHBI, MIOIIAI1
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKEHHUSL.
3akon OMa Jy1s ydacTKa 1enu

46 JlaGopatopHnas pabora "HccnenoBanue |

3aBUCUMOCTH CUJIbI TOKA, UAYUICTO YCPEC3




47

PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

HOCJ’IGI[OB&TCJ'IBHOC " IMapaJijiCJIbHOC
COCAUHCHUA ITPOBOAHUKOB

48

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUs HAIIPSDKEHUN IIPU
MOCJIeIOBATEIbHOM COCIMHEHUHU JABYX
pe3uctopon”

49

50

51

JlaGopatopnas padota "IIpoBepka npaBuia
AJI CUJIBbI TOKA IMPH MapaljICIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHUC 3aKOHA
Owma AJIA Pa3JIMYHOIr0 COCANHCHUA
IIPOBOAHHUKOB

PaboTa 1 MOLTHOCTH 3JEKTPHUUECKOTO TOKA.
3axoH /xoynsa-JleHna

52

JlabopaTtopHas pabota "OnpeneneHue
PpabOThI ¥ MOIITHOCTH AJIEKTPUICCKOTO
ToKa"

53

54

55

DNEeKTpUYECKHE 1EeTH U MOTpeduTenu
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

[TonroToBka K KOHTPOJIBHON paboOTe 1O
TeMe "DIEKTpUUYECKHE 3apsiibl.
3apspKEHHBIE Tela U UX B3aUMOJIEUCTBUSL.
[TocTostHHBIN 37E€KTPUYECKHNA TOK"

KonrtponbHas pabora no Teme
"DnexTpudeckue 3apsasl. 3apsHKCHHbIE




56

Tela U ux B3auMoaercTBus. I1oCTOSHHBIN
AIEKTPUUYECKUNA TOK"

ITocTostHHEIE MAarHUTEI, X
B3aUMOJIECIICTBUE

57

58

59

VYpok-uccnenosanue "M3ydyenue nonei
MOCTOSIHHBIX MarHuToB"

MarnuTtHoe moae. MaroHuTHoe mosie 3eMiin
M €T0 3HAYCHUE JIJIS )KU3HU Ha 3eMIIe
OnbIT OpcTena. MaroHuTHoe mose
AIEKTPUICCKOTO TOKa MarHuTHOE IoJie
KaTYIIKH C TOKOM

60

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

Jlaboparopuas padota "M3ydenue
JCWCTBUSI MATHUTHOTO TOJISl HA TTPOBOTHUK
¢ TOKOM"

0.5

61

DONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 2I€KTPOIBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3y4eHue paboThl
JNEKTpOABUraTeNs"

62

OnbiTel Papazes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKImu. [TpaBuio
Jlenna

63

Onektporereparop. CrocoOsl MOTydeHUs
AJIEKTPUYECKOW SHEPTUU. DIICKTPOCTAHIIHHI
Ha BO300OHOBIIEMBIX HCTOYHUKAX OHEpPIrun




[ToaroroBka Kk KOHTPOJILHOM padoTe MO

64 TeMe "DJIEKTPUUYECKUE U MarHUTHbIE 1
SIBJICHUS"

65 KouTponbhas pabora no teme 1
"DNeKTpUYEeCKNEe U MarHUTHHIEC SIBJICHUSA"

66 PesepBHblil ypok. Pabora ¢ TekcTamu 1o |
teMe "TeruoBble siBiIeHUS"

67 PesepBHblii ypok. Pabora ¢ Tekcramu 1o |
teMe "[locTosHHBIHN 27eKTpUuyecKuil ToK"

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHseie siBIeHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoauuecTBO 4acoB

Ne i/ Tema ypoka B KonTpoJbHbIe IIpakTnyeckue
cero padoThI padoThI
| Mexanunueckoe aBrxeHue. MarepuanbHas |
TOUYKa
’ Cuctema orcuera. OTHOCUTEIIBHOCTh |
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NpAMOIMHEITHOE ABUKEHUE 1
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE |
JIBOKEHUE. Y CKOpEHUE
CKopoCTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHUS TeJa MPU PAaBHOYCKOPEHHOM 1 1
JBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH"
8 CBoOogHoe magenne teia. OnsITel [ annies 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepuon u wactora obpamenus. Jluneinas 1
1 yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE 1

11

IIepserit 3akoH HproToHa. Bextop critbt




Bropoii 3akon HerotoHa.

12 PaBHOelicTBYIOIIAA cHila

13 Tpetuii 3akon Herotona. Cynepno3uiius
cui

14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
Herorona

15 Cuna ynpyrocru. 3akoH ['yka

16 Pemenue 3anau no teme «Cuna
YIPYTOCTH

17 JlabGopaTtopHas pabota «OrnpeneneHue
YKECTKOCTHU MPYKUHBID»

18 Cuiia TpeHus

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaGopatopHas pabota "OnpezneneHue
KO3 PHILIMEHTA TPEHUS CKOJIbKEHUS"

)1 Pemenne 3amau mo reme "3aKOHEBI
Herorona. Cuina ynpyroctu. Cuna tpesus"
Cuna TsKeCcTH M 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJIeHUs
VYpok-koHdpepenuus "/IBmxenue ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"

24 Pemenue 3amau nmo teme "Cuia TSDKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

)5 IlepBasg kocMHUecKasi CKOPOCTb.

HesecoMocTs u neperpysku




PaBHOBecHe MaTepuaaibHOU TOUKH.
AGcomoTHO TBEpAOE Teno. PaBHOBecHe

26 TBEPIOTO TEJIA € 3aKPEIUIEHHONW OCBIO
BpallleHus

27 MowmeHnT cunbl. LleHTp TsxecTn

73 Pemenue 3anay no teme "MOMEHT CUIIBI.
Hentp TsikecTn"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

29 TeMe "MexaHn4ecKoe JIBIKEHHE.
Bsaumoneiictsue ten"
KonTponbhas pabota no Teme

30 "MexaHn4yecKoe ABUKEHUE.
Bsaumoneiicteue ten"
Nmnynsc Tena. Ummynse cuiiel. 3aKoH

31 COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3auMOJAEHCTBUE

1 Pemenne 3amaa nmo teme "3akoH
COXpaHEHHUs uMIyJbca'

3 VYpok-koHpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTb

35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHas pabota «Onpeznenenue

36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

JBMXKXCHUU TEJIa 11O FOpI/I3OHTaJIBHOﬁ
IMOBEPXHOCTU»




Cas3b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus

18 Kunernueckas sueprus. Teopema o
KUHETHYECKOW SHEPTUu

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «/3yueHue 3akoHa
COXPaHEHHsI SHEPTUU»

41 KonebarenpHoe NBUKEHUE H €T0
XapaKTEePUCTUKU

4 3aryxaroue Konebanus. BelHyX1eHHbIE
Kosiebanus1. Pesonanc

43 Marematuueckuil ¥ NpyKUHHBIN MassTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh

44 nepuoja KojaebaHui oT KeCcTKOCTH
IPYKUHBI U MAacChI Tpy3a»

45 [IpeBpaienue 3Heprun Npu MEXaHUUECKUX
KoJ1e0aHUsX
JlaGopatopHas pabota «OnpezneneHue

46 4acTOThI U IepuoJia KojaeOaHmit
HPYKUHHOTO MasiTHUKa»
JlaGopaTtopHnas pabota «IIpoBepka

47 HE3aBUCHMOCTH Tepro/ia KojebaHuii rpysa,
MIOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BosiHbI. CBolicTBa

48 MeXaHW4eCKUX BOJIH. [IpononbHbIe 1

MOINEPCUYHBIC BOJTHEBI




49

50

Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

3Byk. PactipocTpaHeHue u oTpaskeHue
3BYyKa

51

Ypok-uccnenosanue "Hadmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

53

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

54

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "3aKoHBI cOXpaHeHUs. MexaHn4yeckue
K01€0aHus ¥ BOJHEI"

55

56

57

KontponbHas padoTa o Teme "3akoHbI
coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

DIIEKTPOMArHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

58

VYpok-koHpepenmus "llxkana
OJICKTPOMAariuTHBIX BOJIH. Ucnonp3oBanne
OJICKTPOMAriuTHBIX BOJIH JJIA COTOBOH
cBas3u"

59

VYpok-uccnenosanue "M3ydyeHne cBOICTB
OJICKTPOMAriMuTHBIX BOJIH C ITIOMOIIIBIO
MOOmMIIBHOTO TenedoHa"




60

61

Pemrenne 3a1a4 Ha onpeaCIICHUE YaCTOTEI U
JJINHBI 3JI€KTp0M3,I‘HHTHOI71 BOJIHbI

DNeKTpOMarHuTHas IPUPO/Ia CBETA.

CxopocTh cBeTa. BoimHOBBIE CBOMCTBA
cBeTa

62

Hcrounuku ceera. [Ipsmonunennoe
pacripoctpanenue cera. 3atmenus CoJiHIa
u Jlynsl

63

64

65

3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHA
OTpaKEHHsI CBETa

[Tpenomnenue cBera. 3aKOH MPETOMIICHUS
cBeTa

ITonHoe BHYTPCHHCEC OTPAXXCHUC CBCTA.
Hcnons30BaHKE MOJIHOTO BHYTPCHHCTO
OTPAXKCHUS B OIITUYCCKUX CBETOBOJAAX

66

JlabopaTtophast pabora "HccnenoBanue
3aBHCHMOCTH YTJIa MPETOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHuIle "BO3ayX-

CTCKJIO

67

VYpoxk-koHpepennus "Hcnonp3oBanue
MTOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OITHKOBOJIOKOHHAS CBSI3h"

68
69

JInnsel. OnTudeckas cuiia JIUH3bI

[Toctpoenue nzobpaskeHu B TMH3aX

70

JlaGopaTtopHnas pabota "Onpezaenenne
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPpAFOIICH JTUH3HI"




Ypok-koHpepenius "OnTuiyeckue

71
JMH30BbIe TPUOOpPH"

72 ['1a3 kak ontuyeckas cucteMa. 3peHue

7 Ypoxk-koudepenuus "edexTs 3peHus.
Kax coxpanuts 3penue"

Pasnosxenue 6enoro ceera B CHEKTP.

74 OnebiTel HetoToHa. Coxxenue
CHEKTpaJIbHbIX 11BETOB. /lucnepcus cera
JlaboparopHas pabota "OnbITHI 110

75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U
BOCIIPUSATHIO LIBETA MPEIMETOB IIPU UX
HaOJI0/IEHUU Yepe3 IIBETOBbIE (PHIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: AucIepcHsi, UHTepPepeHus u
mudpaxus"

77 Omneitel Pesepdopa u muranerapHas
MoJieIb aToMa

78 IToctynatel bopa. Moneins aroma bopa

79 Hcnyckanue 1 MorjouneHne cBeTa aTOMOM.
KBanrtsl. JIuneiuaTeie criekTpsl

20 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB
WCITyCKaHUs"

81 PagnoakTuBHOCTE U €€ BUIBI

2 Crpoenue atomHoro sapa. Hyknonnas
MOJIeh

83 PannoaktuBHbIie npeBpamenus. M3otonet

%4 Pemenne 3amay mo reme: "PangmnoakTHBHEIE

npeBpauieHus "




85

86

ITepuon nomypacnana
Ypoxk-koudepenuus "PagroakTuBHbIC
U3JIy4€HUs B IPUPOJIE, MEULIMHE,
TEeXHUKE"

87

88

89

S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MacCCOBOI'O YHMCET

3Hepr1/m CBsA3H ATOMHBIX AIEP. CBs3b
MacCChbl 1 SHCPIruun

Pemenue 3agau no teme "SnepHeie
peakun"

90

91

92

93

94

Peakuuu cuHTE3a U 1eneHus saep.
Wcrounuku sneprun ConHua v 3BE311
VYpok-koHpepeHuus "SAnepHas sHepreTUka.
JleficTBHS paguOaKTUBHBIX U3Iy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEeKTpOMarHuTHbHIE BOJHBL. KBaHTOBBIE
AByeHus"

KonrponbHas pabora no reme
"DneKTpOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
AByeHus"

[ToBTOpenwue, 0600meHne. JlabopatopHbIe
paboTsl 1o kypey "B3aumoneiictsue Ten"
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[ToBTOpenue, o6ob6meHue. Pemenue
PaCUYCTHBIX U KaUCCTBCHHBIX 3aJ1a4 110 TEMC
"TemnoBbie Mporecch”
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IToBTOpenue, 0600eHNE. Permenue
pacueTHBIX ¥ KAYeCTBEHHBIX 33]1a4 110 TeMe
"KII/] TermoBbIx aBurarenei"”

IToBTOpenue, 0600IeHNE. Permenue
pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe
"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, o606meHue. JlabopaTtopHbie
pabotsl 1o Kypcy "CBeToBble siBIEHUS"

99

100

101

[ToBTropenue, o6o0menue. Padora ¢
TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

[ToBTOpenue, 0600meHne. Pabora ¢
Texctamu 110 Teme "Konedauusa u BoaHb!"

[ToBTOpenue, 0606meHne. Pabora ¢
TekcTaMH 110 TeMe "CBeTOBEIE SIBJICHU"

102

[ToBTOpenue, 06061menue. Padota ¢
TekcTamu 1o Teme "KBaHTOBas U siepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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