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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHHS
¢u3MKN Ha AEATETBbHOCTHOW OCHOBE. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKAa3aHUS METOTUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHNU paboueil mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsIET HauOoee sICHbIC
00Opa3Ilpl MPUMEHEHHsS] HAYYHOTO METOJ]a TO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOUW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE IMpEAINONaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  HCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOrpaMMBbl, YTBEPKIAEHHOW pEIIeHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH IS Pa3BHTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHOMN ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYeHHIO B 5TOM HaIlPaBJICHHH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHWUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PaAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJFOMAaTh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIbHBIC HCCIAEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMell PU3NIECKOr0o COAEpKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTelb JIeJaeT BIOOp MPOBEICHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpemHocts n3mepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBJICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPhl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS KAl U3MEPUTEIBHOTO IpUbopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA JKHIKOCTHOTO TEPMOMETpA U
JATYMKA TEMIIEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkeHue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHKE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHuid,  OOBSCHAIOMIMXCS  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuMM. 3aKOH HMHEpUHMH. B3anMoaeicTBHE Tell KaKk MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOUJIS M TaK JaJiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUS Traza OT 00BEMa, Temmeparyphl. llepemaua naBimeHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUdMHBI CylIECTBOBaHHS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITaIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUIaBaHUsl TEJI: TIJIABAaHUE WM MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
NEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIAKOCTD
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnepnoBanue ycnoBuM paBHOBECHS pblUara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUHW MOJIEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBepiieHne padoThl. Buabl Temioneperaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUYKEHUSI.



v ok W

© ® N o

Hab6mronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHus ra3a IpU W3MEHEHHHU OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBAEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIHJIMHAPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMO/JICUCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA JIEKTPUUECKUMN 3apsi.
Crpoenue aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3HaueHue Ui *KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToOB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoiCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOIHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIi pasps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoOTUBIICHUM.
. BzaumoiericTBre TOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ICIICHUS ITOJ0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUYHOIrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThl IEKTPUUECKOI0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsUKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUN
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYILKU C TOKOM U MarHuTa OT CUJIbl TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHnne neicTBUsI MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe JABmkeHue. Cpe/lHss 1 MTHOBEHHAs
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOo/HOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCThb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxkartou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TAa.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEJ.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU [IPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHre MEXaHMUECKON YHEPIHH MPU JABHKEHUU TeJla o1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKCHUS
HIapUKa [0 HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUHM TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS Kak psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palOOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJI30BaHUEM HETOIBMKHOTO U TTOJBUYKHOTO OJIOKOB.

N3yueHnne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3zxen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnpocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnwie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

I L

2. OmpeneneHue 4acTOThl M IEPHOJIA KOJIEOAHHM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
NPYKMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Pazgea 10. DinekTpoMaraHuTHoe mMoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmens  ceera.  Mcrounuku — cBera.  [IpsamonuHeinHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop aydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuveckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens riia3a.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPAa)K€HUS CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI cCOOMparoei
JIMH3HIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pe3zepdopaa u mnanerapHas mozens aroma. Mozaens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepreTtvka. JleWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaOnrongeHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3a[uN
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcsi, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipn M3y4eHUn AAHHOTO MOJIYJIA PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCcreunBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYy4YHBIX METOIOB HCCIEAOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBSICHSITH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aaHusI, B KOTOPHIX UM IMPEJIaraeTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH NMPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U IIOJIYYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus QUMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHONIEHHUE K JTOCTUXKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYpPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJILHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTU O0€e30MacHoro oOpa3a KWU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MUpPE, BAXHOCTU TIpaBUJ OE30MAaCHOrO IOBEACHUS Ha
TpPaHCTIOPTE, HA JIOpOraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUYECKUX 3aJau (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHu3aldM, TopojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;

e — HHTEpEC K MPAKTHUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTALMS HA MPUMEHEHUE (U3MUECKUX 3HAHMM JUIsl pElIeHHUs 3a7ad B
00JIaCTH OKpY’KalolleW cpenbl, TUIAaHUPOBAHMUSI TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHUX MPOoOJieM M MyTel ux
pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAaHUN U
POEKTOB (DU3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 IPaKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJIeU, TIOHSATHSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUUYECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3AUMOCBSI3U MIPUPOBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OILICHKAa CBOMX JCWCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpeENy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyuvaromerocss OyayT cGOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE ACUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISITHBHBIC
yHHUBEpCaJbHbIE yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue J1elicTBUA:



BBISIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPH3HAKK OOBEKTOB
(s1BNIEHUI );

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIINYA, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKIM SIBIICHHSIM;
BBISIBIISIT TIPUYUHHO--CIICJICTBEHHBIC CBSI3U TMPH W3YYCHUH (PU3HMUECKUX
SIBJICHUI M MIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIOTE3bI O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHCHHE HECKOJILKMX BapHAaHTOB pEIICHUs, BBIOOp Hamboee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEIEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4€TOM TMPENJIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHDOpMaAIIUU W WUTIOCTPUPOBATH pEIIaeMble 3aJadyd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ayd U TOJJEp KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEICTABIATh PE3YIbTAaThl BBINOIHEHHOTO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHON JI€ATENbHOCTH, OPTraHU30BbIBATH JEHUCTBUS
no €€ JOCTHKEHUIO: paclpeiesaiTh poiH, OOCYKJIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (pU3NUeCKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, TPHUHITHE PEIICHUs B TpPYyIIE, NMPUHATHE PEIICHUN
TpyIIoN);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aauu Hin
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pELICHUM;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEJIararh IJIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYeCKOro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO APYroro YejIoBeKa B XOJI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;



IpHU3HABaTh CBOE MPABO Ha OIMIMOKY NMpU pelIeHUH (PU3NUECKUX 3a/1ad WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, aedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEILNIEHHOM OCBIO
BpalleHUs, epeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEpHOE J1aBJICHUE, IUIABAHHE TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaThb MPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IpPUPOAE, AEUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIuard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3MUYECKUE SIBJICHUS, UCIIOJIb3Ys
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHuuyeckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL DJHEPTHsi), TpPH OMUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3nYeCKUit CMBICI UCTIONB3YEMbIX BETUUHUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYyI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl ITpaBUJjia CIOKEHHs CUI (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBUIIO paBHOBecHs phiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3aJadyd B |—2 JEWCTBUS, HCHONB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIJIOBHUSI 33/1a4d 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3UIECKUE
BEJIMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE I pelIeHUs 3a/1a4, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
MPEANOJIOKEeHNE (TUIIOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaxXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
(buznyeCcKuX CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
omnbITa U (OPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHM, MaccChl Tena,
o0béMa, CHUIBI M TEMIEPaTyphl C KCIOJB30BAHHEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIIMUUHBI OT
JIPYroll C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PAaBHOMEPHO IBUKYILIETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIA CONPUKOCHOBEHMS TEJI, CUJIbI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BhEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBATh B



MJIAHUPOBAHUKM  Y4EOHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX TaOMHI] U TpaduKOB, JeiaTh BBIBOJBI IO pe3ysibTaTaM
HCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJla, CUJIa TPEHUS CKOIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJa, JCHCTBYIOIMIAas Ha TOTPYXEHHOE B
KUJIKOCTh  TeJO, KOA(DQPUIMEHT TMOJE3HOr0  JEMCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeJlysl MPEIJIOKEHHON HHCTPYKIIUU: TPHU BBITIOJTHEHUU
U3MEPCHU CcOOMpaTh SKCIEPUMEHTANTBHYIO YCTAaHOBKY W BBIYUCIISTH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HMX oOmnucaHus (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HAXOIUTh  HWHMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIIEH Cpelie;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYUBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHH HAYYIHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIepKaHUs, CIIPABOYHbBIE MaTEPUaJIbl, PECYPChI
cetu VHTEepHeT, BiaaeTh mNpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus UH(POPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIMK (HU3UIECKOTO COJICPKAHUSA, B TOM



yucie myOJuIHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX WCCIEAOBAHMM, TIPH 3TOM TPaAaMOTHO HMCIOJB30BaTh W3yYEHHBIN
MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM IUIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/ieBaHUE), KUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHAYKIIKS)
M0 OINHCAHMI0 MX XapPaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIlollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalMWUIIPHbIC SBICHUS B TPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIAa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper moarcoB, poJib MATHUTHOTO TOJIS JJ1s )KU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYAEJNbHAs TeEIUIoTa



IUTaBIICHUS, yJENbHAsl TEIJoTa MapooOpa3oBaHus, YJElbHas TeIIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAIlIMHbI, OTHOCUTEIIbHAS BIIAJKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAaIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUYECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (DUBUUYECKUN CMBICT
UCIIOJIb3YEMBIX BETTUYMUH, 0003HAYCHUS U €UHUIBI PU3NIECKUX BEIUYHH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJTUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KHHETUYECKON TEOPHUH
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma a1 yyacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alIUCHIBATH €M0 MATEMATHYECKOE BBIPAKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB C Omnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaT pacy€THbE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHHUs 3a7auyd, BbIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CPaBHUBATH
NOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPU [OMOIIU
(U3MYECKUX METOOB, HCIOJIb3ys OMHCAHUE MCCIIEOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSAJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKuX CBOWCTB Tel (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjomiaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWMOJEUCTBUE
JNIEKTPUYECKUX  3apsAl0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEpPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYMH, CPABHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEJIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOrO
CEYEHHMS U YACIBHOIO CONPOTHBIICHHS BEIIECTBA MPOBOJIHHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIEAys NPEJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
0o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIUIIBI  JACHCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MapoBasi TYpOUHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsl), ANEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
PUOOPHI MO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHUX LENel C
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX IENEH;



OPUBOIUTH  MpPUMEPHl  (HAXOAUTh MHGOPMALMIO O  MpHUMeEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieyeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KAIOILEH CpE/IE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW K IYyTEM CpaBHEHUS
JIOTIOJIHUTEBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpAs SIBISETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUaibl, pECypCHI
cetu MuTepHer, BiaAeTb NpuéMaMH KOHCIEKTHUPOBAHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIIe IyOIMYHO MPEACTABIIAT PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKON ACSITENBHOCTH, IPY 3TOM T'PAMOTHO UCIIOJIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIE pe3yibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ynmpyras, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JadbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SIIEPHAsl SHEPTETHKA;

pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
NaJIeHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE IBIDKCHHE, KOJIeOATEIhbHOE NBIKCHHUE (3aTyXaroliue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, passioKeHHe OeJIoro CBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HU3YYEHHBIX (UBUYECKUX  SIBICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBeTa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTUBHBIX W3IydeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CPEIHSSI W MIHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHsS Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
MPY>KUHBI, KHHETUYECKAast JHEPT U, TOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTelb IMPEIOMIICHUS CpEebl), TPH OMHCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (DHU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsI0BOTO M MACCOBOTO YHCE



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISIBIAThH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTh pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICTSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, [eNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPaHEHHUsl HHEPTHH, 3aBUCHUMOCTh MEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT Macchl rpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepsieMoil BeIMYMHbl ((POKYCHOE paccTOsHHE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIOJTb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHMH ©0€3 HadajJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJeHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM  3aBHUCHUMOCTH
¢u3nyecKkux BeIMYMH B BUAE TaONMUI U rpaduKoOB, NejaTh BBIBOJBI IO
pe3yapTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE TeJla IPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO TMajJieHus, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KoJie0aHUN MaTeMaTU4YeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparolmell JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY M BBIIIOJIHATH
U3MEpEHHs, CIeAysl MPEeNOKEHHOW WHCTPYKLHU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

cOOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
000Opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JJMH3a, IUTaHETapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s111pa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX TMPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMNOpPOHM HAa WX oOmHucaHus (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKHX SBIEHUH U  HEOOXOAuUMblE  (PU3NYECKHE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHny  y4eOHO--IPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI IS
MOCTPOEHUS U300pAKEHHI B IJIOCKOM 3€pKaJie U COOMpAroLIeH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedueHusi 6€30MacHOCTH MpU oOpaIeHruu ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbSI U COOIIIO/ICHUSI HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpEeNIeHUs] JOCTOBEPHOCTH IMOJIYyY€HHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIbHBIX UICTOYHHUKOB,



UCIIOJIb30BATh MPH BHINOJHEHUHN YUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuoreka [{OK
1.1 dusnka - HayKa o ojie 2 0 0
M3HEa - Hayka o Hpupol https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 dusnueckue Be 2 0 1
VISHHCCIHE BETITHIHb https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbI METO/ MO3HAHUS hitps://m.cdsoorw/Tf416 194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 A 2 1 0
TPCTATHRIC COUTOAMIA BeTecTRa https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.2 C 1 0 0
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
)3 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL ) 0 1 but6mmorekxa [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
bub OK
3.1 MexaHn4eckoe JTBIKEHUE 3 1 1 nosmotexa Il

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




bu6nmoreka [IOK

2 )41 4 1
3 HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 2
33 Cuna. Bupt cun https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 0 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
flapterne xuaKoCTH > 0 https:/m.edsoo.ru/7f416194
bubmuoreka [{OK
4.3 A 6 0
TMOC(EpHOE JaBlIeHUE https://m.edsoo.ru/7f416194
44 JleificTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
>.1 Pabora n mommHocTh 3 I https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4 1
33 exanureckat SHepr https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3iesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TenioBble siBaeHUs
. bubmuoreka [JOK
1.1 CtpoeHue u cBOMCTBA BeLIECTBA 7 0 0 hitps://m.edsoo.ru/ 74181 ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nea 2. DiiekTpuyecKkne 1 MATHUTHBIC SIBJICHUS
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i 7 2 1
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.cdsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2. M 1 1.5
3 AAHTHPIC ABJCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4 0 0
MEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannueckue siBJeHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 0 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 0
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U

OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbI€ IBJICHUSA




bu6mmoreka [IOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1
5.3 JIEpPHBIEC PEaKLIUH https://m.edsoo.ru/7f41ada6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 24




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KoanyecTBo yacoB
Tema ypoka KouTpoabHubie IIpakTnyeckue
n/n Bcero
padoThI padoThI
| ®dusuka — Hayka o npupoze. SBieHus 0 0
MPUPOJIBI
) Ou3nuecKre BeTUUNHBI U €JUHHILIBI 0 0
U3MEpEHHUSI.
3 ®uznyeckue BEJIMYUHBI U UX U3MEPEHHE 0 0
4 Mertonbl HaydyHOTO Mo3HaHUs. OnucaHue 0 0
(GU3nUeCcKUX SIBICHUH ¢ TOMOIIBIO MOJETEH
VYpok-uccnenosanue "[IpoBepka runoTess:
5 JATBHOCTH TIOJIETA MAPUKa, TYIIEHHOTO 0 |
TOPU30HTANILHO, TEM O0JIbllIe, UeM OoJblle
BBICOTA ITycKa"
Crtpoenue BemectBa. OMBITHI,
6 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 0 0
BEIIEeCTBA
7 JIBr>KeHHEe YacTHIl BEIIECTBa 0 0
g JlaGopaTtopHas pabota "M3mepenne IIuHBI, 0 !
o0beMa u TeMmnepaTrypsl"”
9 ArperaTHble COCTOSIHHSI BEILIECTBA 0 0
OCOoOeHHOCTH arperaTHbIX COCTOSIHUH BOJIBI.
10 O06o6menue no pa3aeny «llepBoHadanbHbIe 1 0

CBCACHUA O CTPOCHUU BCUICCTBA»




11

12

B3aumoneiictBue mosekyi. MccnenoBanue
CHUJI B3aUMOJENCTBUS YaCTHI[ BEIIECTBA.

Mexanunueckoe JBukeHue. PapHomepHoe 1
HEpPaBHOMEPHOE JIB)KCHHE

13
14

Cxkopoctb. Enununel ckopoctu

Pacuer IIYTH U BpEMCHU OABUXKCHUSA

15

KpaTtkoBpemeHHasi KOHTpOJIbHAsE padoTa
"Pacuer ckopocTH, IIyTH U BpeMeHH "
Nuepuus. Macca — Mepa HHEPTHOCTH Tell

16

17

IInoTrHOCTH BentecTBa. Pacuer Maccel 1
o0BeMa Tela Mo ero MIOTHOCTH

JlaboparopHas pabota «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TETa

18

Pemenue 3amau nmo treme "IlnoTHOCTE
BelecTna"

19

20

21

Cua Kak XxapaKkTepHUCTHKA B3aNMOACHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yueHue
3aBHCUMOCTH pacTskeHHs (aedopMmariin)
HPYKUHBI OT TPUIT0KEHHON CHITBD)

[[SIBnenue TsroTenus. Cuia TSHKeCTH

22

23

CBs13b MEXy CIION TSKECTU U MacCOU
Teaa. Bec Tena. Pemenue 3amay mo reme
"Cwuna TsoxecTu"

Cuna TsHKecTH Ha APYrux IiaHeTax.
dusnueckue XAPaKTCPUCTHUKHU IIJIAHET

24

N3mepenune cui. unamomerp

25

Bec tena. HeBecomocTh




26

27

CrnoxeHue IByX CHJI, HAIIPaBJICHHBIX 110
OJIHOM IIpsIMOM. PaBHOZEHMCTBYIOIIAs CUIT

Penrenue 3amad mo reme
"PaBHOelicTBYyIOIIAsA CHIT"

28

29

30

31

Cuiia Tpenusi u e€ BuIbl. TpeHue B mpupoze
Y TEXHUKE

JlaboparopHas pabota «3yuenue
3aBUCHMOCTH CHJIBI TPSHHSI CKOJIBKCHHSI OT
CWJIBI JIABJICHUS M XapaKTepa
COIPUKACAIONIUXCS TOBEPXHOCTEH»

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemenne 3amau mo remam: «Bec Tenay,

«'paduueckoe n3zobpaxkenue cun», «CUIb,
«PaBHOIEUCTBYIOMIAs CUID)

32

KonTposabHnas pabora o Temam:
«MexaHunueckoe JBHKeHue», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0pakeHue cu», «CHITbD»

33

34

35

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIWUYCHUA NaBJICHUA

JlaBieHwne raza. 3aBHCUMOCTD JIaBJIICHUS T'a3a
oT 00bEMa, TeMIiepaTypsl

Ilepenaya naBieHust TBEPIBIMU TEJIAMH,
JKHAKOCTSMM U razaMHu. 3akoH Ilackais

36

llaBJ'IeHI/Ie B XXUJKOCTH U Ia3€, BBI3BAHHOC
HeﬁCTBHeM CHIJIBbI TSAXKECTH




37

38

Pemenwne 3agau mo teme «JlaBinenue B
JKAOKOCTH U rase. 3akoH llackaisy»

Coo0mmaromumecs: Cocyabl

39

40

I'mppasinueckuil npece

Manometpsl. [TopirHeBOM KU AKOCTHBIN
Hacoc

41

ATtmochepa 3eMiH 1 IPUIHUHBL e
CYIIECTBOBaHHUS

42

43

Bec Boznyxa. AtmocdepHoe qaBieHue

N3mepenue armocdeproro gapieHus. OnbiT
Toppuuennu

44

45

46

3aBUCUMOCTH aTMOC(EPHOTO JIaBICHUS OT
BBICOTEBI HaJl YPOBHEM MOPS

bapomerp-anepousa. ATMocdepHoe 1aBiIeHHE
Ha pa3IMYHbIX BBICOTAX

KonTponbhnas pabora "/laBnenue"”

47

48

49

JlelicTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE
B HUX T€JIO0. ApXUMEIOBA CHIIA

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJI0, IOTPYKEHHOE B )KUJIKOCTB)

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH BECa TENA B
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb
4acTHU TeJa»

50

II;maBanue ten

51

JlaGopatopHas pabota "HccnenoBanue
yCIIOBUS IUTaBaHUs Tena"




Pentenue 3amaud mo remam: «IlnaBanue

52 cynoB. BoznyxormnaBanuey, «/laBnenue 0
TBEPJIBbIX TEJ, )KUJIKOCTEU U ra30B»

53 KonTponbhas pabota no teme «JlaBnenue 0
TBEP/ABIX TeJN, KUAKOCTEH U ra30B»

54 Mexannueckas pabota 0

55 MoiHocTh. EauHunsr MOIIHOCTH 0

56 VYpok-uccnenosanue "Pacu€r MoIHOCTH, !
pa3BUBaEeMOM MpHU MOABEME IO JecTHUIlE"

57 IIpocteie MexaHnn3mel. Peryar. PaBHoBecue 0
CHJI Ha pbluare
Poruaru B TexHuke, ObITY U IPUPOJIE.

58 JlaGopaTtopHas pabora «McciaenoBanue 0.5
YCIIOBHMI paBHOBECHSI pbIyara

59 Pemenue 3agau no reme «YcnoBus 0
paBHOBECHUS pbluara
Koaddurment nosnesnoro neicTpust

60 Mexanusma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJl HaKITOHHON NIIIOCKOCTHY
Pemenue 3agau no reme "Pabora,

61 0
MotmHocTh, KITJT"

2 Mexanunueckast sueprusi. Kunernueckas u 0
MOTEHIMAIbHAs SHEPTUS

63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn 0
YPOK-3KCIIEPUMEHT IO TEME

64 "DKCEpUMEHTAILHOE OIPE/IETICHUE 1

U3MEHEHUI KHUHETUYECKON U MOTEHIINAIbHON




SHEPTHH MPU CKaTHIBAHUH TeJIa 110
HAKJIOHHO m1ockocTu"

KonTponbnas pabota no teme «Pabora u

65 1 0
MOITHOCTb. DHEPTUS»

66 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o | 0
teme "MexaHnueckoe IBUKeHue"
PesepBHslit ypok. Pabora ¢ Tekctamu mno

67 teme "JlaBieHue TBEPABIX TE, )KUAKOCTEH U 1 0
razoB"

68 PesepBHslit ypok. Pabora ¢ Tekctamu mno | 0
teme "Pabora. MommHocTh. DHeprus"

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoauuecTBO 4acoB

Ne Tema ypoka KonTpoJbHbIe IIpakTH4eckune
n/m Bcero
padoThI padoThI

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-

1 KHHETUYECKON TEOPUU U UX OMBITHBIC 1 0 0
IIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0
OOBsicHeHHE CBOUCTB TBEPOTO, KHUJIKOIO U

3 ra3o00pa3HOro COCTOSIHUM BEIleCTBA Ha | 0 0
OCHOBE TOJIO’KEHUI MOJIEKYJISPHO-
KMHETUYECKOU TEOPUHU

4 Kpucrannuueckue u amopdHbie Tena 1 0 0

5 Moaenu TBEpIOTO, JKUAKOTO U | 0 0
ra3000pa3HOr0 COCTOSTHUM BEIECTBA

6 CMaumnBaHue U KaWUISIPHOCTbD. | 0 0
IToBepXHOCTHOE HaTsKEHUE

7 TemnoBoe paciimpeHue u cxatue 1 0 0

2 Temneparypa. CBs3b TeMIiepaTypbl CO 1 0 0
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHI]

9 Buytpennss sHeprus. CriocoObl H3MEHEHHS | 0 0
BHYTpPEHHEHN 3HEPTUH

10 Buns!l Tenonepenaun 1 0 0
VYpok-koHpepenuus "IlpakTruueckoe

11 HCIIOJIL30BaHME TEIUIOBBIX CBOMCTB BEIIECTB 1 0 1
Y MaTepHUasioB B IEJIAX dHEprocoepexeHus"




12

13

KomnnuectBo TeruioTel. Y aeapHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEMI0BOE PaBHOBECHUE

14

Jlaboparopnas padota "Hccienoanne
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOJTHOM U ropsiueid Boab!"

15

16

17

Pacuer xonuuecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO
AJI1 Harp€BaHus TEJia U BBIACIAEMOTIO UM
IIpH OXJIAKICHHUU

Jlaboparopuas pabota "Onpenenenue
yZeJIbHOM TENJI0EMKOCTH BellecTa'
OHeprus TomuBa. Y iejabHasi TeIioTa
CTOpaHus

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX Te. Y IeNbHas TemaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpeznenenue
yIEeJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"

[TapooGpa3zoBaHue U KOHACHCALHS.
Hcnapenue

21

Kunenwne. YneapHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTB TEMITEPATypPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

22

Bnaxxnocts Bozmyxa. JlabopaTopHas pabota
"OmnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BO3ayXa"




23

24

Pemenue 3ana4 Ha onpe/esieHne BIaKHOCTH
BO31yXa

[TpuHIMIIBI pabOTHI TEIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. JIBuraTesib BHyTpEHHETO
CrOpaHus

25

KII/ TermoBoro nBurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEbI

26

27

28

3aKOH COXpaHEHMsI U IPEBPALLICHUS SHEPTUU
B TEILIOBBIX IpoIeccax

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TernoBble sBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMM BelecTna'
KonTponbhas padora no teme "Temnossie

sBeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
BemecTna"

29

30

31

Onextpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUs TE
MHIYKIHMEW U IPU CONPUKOCHOBEHUH"
B3aumopaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

32

Onektprueckoe nosie. HarpsxkeHHOCTh
3NeKTpUu4ecKoro nois. [IpuHiun
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

33

34

HocuTenu snekrpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXPAHEHHUs IEKTPUYECKOTO 3apsaa




Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

35 JNEKTPUYECKUX 3apsI0B 0
DIJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymuiecTBoBaHus. ICTOUHMKH 0
ANEKTPUYECKOTO TOKa

37 JlecTBUSI 2JEKTPUUECKOTO TOKA 0
VYpok-uccnenosanue "JleiictBue

38 ANEKTPUYECKOTO MOJIsI HA IPOBOAHUKY U 1
TUBJIEKTpUKN"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUKOCTSIX 0
U Tazax

40 DneKTpruYecKas 1erb U €€ COCTaBHbBIE YaCcTH 0

A1 Cuna toka. JlabopaTopHas pabora 0.5
"N3mMepeHue u peryJupoBaHue CUiIbI TOKA" '
OnexTpuueckoe HanpsbkeHue. BonbTmerp.

42 JlaGopatopHnas pabota "H3mepenue u 0.5
peryJnpoBaHue HanpspkeHus "

43 CornpoTuBIICHHE POBOAHUKA. Y ACIIBHOE 0
COIIPOTHBIICHUE BEILIECTBA
JlaGopatopHnas pabora "3aBUCUMOCTh

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

45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKEHHUSL. 0
3akoH OMa 1l yyacTKa Lenu

46 JlabopaTtopHas pabota "HccinenoBanue !

3aBUCUMOCTH CUJIbI TOKA, UAYUICTO YCPEC3




47

PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

HOCJ’IGI[OBEITCJ'IBHOG U IMapaJijiCJIbHOC
COCAUHCHUA ITPOBOAHUKOB

48

JlaGopatopnas pabora "IIpoBepka mpaBuia
CJIOKEHUs HAIIPSKEHUN ITPU
MOCJIEIOBATEIFHOM COCIMHEHUHN JABYX
pe3uctopon”

49

50

51

JIaGoparopnas pabota "lIIpoBepka npaBuia
AJI CUJIBbI TOKA IMPH MapaljICIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3amau Ha IMPUMCHCHHUC 3dKOHA Owma
AJId Pa3IMYHOro COCANMHCHUA ITPOBOAHHUKOB

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

52

53

54

55

JlabopaTtopHas pabota "OnpeneneHue
paboThl U MOILITHOCTH AJIEKTPUYECKOTO TOKA"

DJeKTpuYecKue ey U NoTpeOuTenu
3JIeKTpUUECcKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tea
U uX B3aumoaeucTBus. I1ocTosSHHBIN
AJIEKTPUYECKUN TOK"

KonrtponsHas pabora no teme
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tea
" uX B3aumoacucTsus. I1ocToSHHBIN
AIEKTPUUYECKUNA TOK"




56

57

IlocTossHHEIE MarHuThbl, UX BBaHMOHeﬁCTBHC

VYpok-uccnenosanue "M3ydyenue nonei
HOCTOSIHHBIX MAarHuToB"

58

59

60

MaruutHoe 1ojie. MarHuTHOE T10J1€ 3€MITH U
€ro 3HadeHue g )KAU3HU Ha 3eMIe

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUICCKOTO TOKa MarHuTHOE IoJie
KaTYIIKA C TOKOM

[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.

JlaboparopHas pabota "M3ydenue aeicTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

61

DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aieKTpoBUraTeNeil B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopnas padora "KoHcTpyupoBaHue u
u3ydeHue paboThl NIeKTpoiBUraTens"

62

OnpiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM
naaykuun. [Ipasumno Jlenna

63

64

65

Onextporerepatop. CriocoOb! MOTydeHHS
AJIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHIIHHI
Ha BO300HOBIIEMBIX HCTOYHUKAX OHEPIrun

[ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS"
Kontponbras paboTa mo teme
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS"

66

Peseprubrit ypok. Pabora ¢ Tekcramu mo
Teme "TennoBsle sIBICHUS"




PeseprHbIit ypok. Pabora ¢ TekcTamu mo

67 ; N — 1 0
Teme "[1OCTOSIHHBIN 3JEKTPUUYECKUN TOK
PeseprHbIit ypok. Pabora ¢ TekcTamu mo
68 | " 1 0
TeMe "MarHuTHbIe SIBICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KoauuecTBO 4acoB

Ne Tema ypoka KonTposbHbie IIpakTH4eckune
n/m Bcero
padoThI padoThI

| Mexanudeckoe nBuxeHue. MarepuanbHas 1 0 0
TOYKa

) Cucrema orcuera. OTHOCUTENBHOCTh | 0 0
MEXAHUYECKOTO IBUKEHUS

3 PaBHOMEpHOE NpAMOIIMHEITHOE ABUKEHUE 1 0 0

4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 0 0
Cpenssis ¥ MTHOBEHHAs1 CKOPOCTh

5 [IpssmMOnMHENHOE paBHOYCKOPEHHOE 1 0 0
JIBIOKEHUE. Y CKOpEHUE
CKopocCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 0 0
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJla IIPU PaBHOYCKOPEHHOM 1 0 1
JBUKEHHUH 110 HAKJIOHHOM IJI0cKOCTH"

8 CBobonHoe nagenue tei. OneiTel [anunes 1 0 0
PaBHOMEpHOE IBHKEHNE TIO OKPYKHOCTH.

9 [lepuon u yacrota oOpamenus. JluneitHas u 1 0 0
yIJI0Basi CKOPOCTH

10 lenTpocTpeMUTENBHOE YCKOPEHUE 1 0 0

11 ITepBsiii 3ak0H HptoTOHA. BEKTOP CHITBI 1 0 0

12 Bropoii 3akon Herorona. 1 0 0

PaBHoxelicTByIOILas cuiia




13

14

Tpetuii 3akon Hetotona. Cynepno3uius cui

Pemienue 3a1au Ha npuMEHEHHE 3aKOHOB
Hrerotona

15
16

Cuita ynpyroctu. 3akoH ['yka

Pemenue 3anay no teme «Cuia ynpyroctu

17

18

JlabopaTtopHas pabora «OrnpeneneHue
JKECTKOCTU MPYKUHBD»

Cuiia Tpenus

19

20

21

Pemenue 3anau no teme «Cumna TpeHus»

JlaboparopHas pabota "Onpenenenue
KOd(UITUEHTA TPSHUS CKOJbKCHHS"

Pemenue 3amau nmo teme "3akoHbl HeroToHA.
Cuna ynpyroctu. Cuna tpeHus"

22

23

24

Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS

Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT
rpaBUTalMOHHOrO HeHTpa (ConHeuHas
cucrema). ["amaktuxu"

Permenne 3agau mo teMme "Cuiia TSHKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

25

IlepBasg kocMHUeCKask CKOPOCTb.
HesecoMocTs u neperpysku

26

PaBHOBECHE MaTepUAIBHON TOUKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPJOTO TeJIA C 3aKPETUIEHHOW OCBIO
BpaIllCHUS

27

MowmeHT cuisl. LleHTp TsKeCTH




28

29

Pentenue 3amaud mo temMe "MOMEHT CHIIEL.
Hentp TsixecTn"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

"MexaHn4YecKoe IBUKEHUE.
BzaumoneiictBue ten"

30

KontponbHas pabora o Teme
"MexaHn4ecKoe IBIKEHUE.
BsaunmonerictBue ten"

31

32

33

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXPAHEHHUs UMITYyJIbCa. YIIPYroe U
HEYyNpyroe B3auMOJCHCTBIE

Pemenue 3aga4 no teme "3akoH COXpaHEHUS
umnyisca"

Ypok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"

34

35

Mexanuueckas paboTa U MOIIIHOCTb

Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS

36

JlaGopaTtopHast pabota «OrnpeneneHue
paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»

37

CBs13b 2HEpruu 1 padoThl. [loTeHIMampHAS
SHEprus

38

39

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

3akoH COXpPAaHCHUS SHCPIUHU B MCXAHUKC




40

41

JlaboparopHas pabota «3ydyeHue 3akoHa
COXPaHEHHUS SHEPTUM

KomnebarenbHoe ABUKEHUE U €T0
XapaKTePUCTUKH

42

43

44

3aryxaromue Konebanus. BeiHy X /1eHHbIC
Kosiebanus. Pezonanc

MareMaTH4ecKHid ¥ NPYKUHHBIA MasTHUKH
Ypok-uccinenoBanue «3aBUCUMOCTb IEPHOA
KOJICOAHUI OT KECTKOCTHU MPYKHHBI K MACChl
rpy3a»

45

46

47

[IpeBpanienue 3HEprun Npu MEXaHUIECKUX
KOJIEOaHUIX

JlaboparopHas pabota «Onpenenenue
YacTOTHI U TIepro/ia KoneOaHui Mpy>KUHHOTO
MasITHHUKa»

JlaGopatopHas pabora «IIpoBepka
HE3aBUCHMOCTH Iepro/ia KojaebaHuil rpysa,
MOJBEIIEHHOI0 K HUTH, OT MacChl Tpy3a»

48

Mexaunueckue BoiHbl. CBOKWCTBA
MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJHBI

49

50

VYpoxk-koH(pepennus "MexaHHYeCKHE BOJHBI
B TBEPAOM Teiie. CeHCMUYECKHE BOJTHBI"

3By1(. PaCHPOCTpaHCHI/IC " OTPAKCHUC 3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI"

52

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC




53

54

Ypok-koHpepeHius "YIbTpa3ByK U
UH(PA3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"3aKkoHbI coXpaHeHUs. MexaHnuyeckue
Kosie0aHusl U BOJHBI"

55

KonTponpHas padota o Teme "3aKoHbI
coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBolicTBa QJICKTPOMAaruduTHBLIX BOJIH

58

Ypoxk-koudepennus "Llkana
SJICKTPOMArdMTHBIX BOJIH. Hcnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
cBsA3H"

59

VYpok-uccnenosanue "M3ydyeHue cBOiCTB
SJICKTPOMArduTHBIX BOJIH C TIOMOIIBIO
MoOmIIbHOTO TenedoHa"

60

61

Pemienne 3ala4 Ha ONPCACIICHNUEC YaCTOThI U
JIJINHBI SHGKTpOMaFHHTHOﬁ BOJIHbI

DJeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeTa. BoaHoBBIE CBOWCTBA CBETA

62

Hcrounvku ceera. [IpsmonuneitHoe
pacrpocTpaHeHue cBera. 3atMenus CosHua u
JIynb1

63

3aKoH OTpa)keHus cBeTa. 3epkana. Pemenne
3a7ja4 Ha IPUMEHEHHE 3aKOHA OTPaKEHUS
CBeTa




64

65

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa
[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.

Hcrons30BaHue MOJIHOTO BHYTPCHHETO
OTpaXCHUSA B OIITUYECKUX CBETOBOJAAX

66

JlabopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIJia aJICHUs] Ha TPaHMIIe "BO3/TyX-

nn

CTCKIJIO

67

Ypok-koH(pepenmus "Vcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"

68
69

JImnazel. OnTHYecKas CHIIa JIMH3BI

[TocTpoenne n300paXkeHUi B JIMH3AX

70

71

72

JlaGopaTtopHast pabota "Onpezaenenue
(OKYCHOTO PACCTOSIHHS M ONITUYECKON CHIIBI
cobuparomiei TuH3bI"

Ypok-koHpepenus "OnTuyeckue TMH30BbIE
npubopsr"”

I'ma3 kak onTU4yeckas cUcTeMa. 3pCHI/IC

73

74

75

VYpoxk-koupepennus "Jledextsl 3penus. Kak
COXpaHHUTh 3peHue"

Paznoxenue 6enoro cBera B cieKTp. OMBITHI
Herorona. CnoxxeHue crieKTpaabHBIX [[BETOB.
Hucniepcus ceera

JlaGopaTtopHas pabota "OMBITHI 11O
pasioKeHUIo OeI0ro cBeTa B CIIEKTpP U




76

BOCIIPUATHUIO LIBETA IPEIMETOB MPH UX
HaOJI0IeHNH Yepe3 BETOBbIe (HUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
CBeTa: AucCIepcHsi, UHTepPepeHus U
nudpakmus"

77

OmnsiThl Pesepdopaa u muianerapuas MoJiennb
aToma

78

79

ITocrynater bopa. Moaens atroma bopa

Hcnyckanue v MOTJIOUIEHHE CBETa aTOMOM.
KBantbl. JInHeuaTbie CIEKTPHI

80

81

Ypoxk-npaktukyMm "HabnrogeHue cuiekTpoB
UCITyCKaHUs"

PannoakTUBHOCTE U €€ BUIBI

82

Crpoenue aToMHoro siapa. Hyknonnas
MO/JIEJTb

83

84

PannoaktuBHbIe npeBpamienus. M30tonsl

Pemenue 3anau no teme: "PaguoakTuBHbIE
peBpalicHus "

85

86

87

ITepuon nonypacmnana

Ypok-koHpepentus "PagnoakTiuBHBIC
U3IIy4€HUS B IPUPOJIE, MEIULIMHE, TEXHUKE"
S nepHble peakiiu. 3aKOHbI COXPAaHEHUS
3apsiIOBOTO U MacCOBOT'O YUCE

88

89

DHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl
U DHEPTUH

Pemenne 3amgau no reme "Anepueie peakuuu”




90

91

Peakuuu cunTe3a u 1eneHus saaep.
Wcrounuku sneprun ConHua v 3BE311
Ypok-koHbepenus "SAnepHas d3HEpreTUKA.
JlelicTBUA palOaKTUBHBIX W3JIYYEHUM Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
"DIeKTPOMarHuTHOE TOJIE.
DJeKTpoMarHuTHeIe BoJHbI. KBaHTOBBIE
siBJIeHUS"

93

KonTtponsHast pabora o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIC BOJHBL. KBaHTOBBIC
ABJICHUS"

94

95

96

[ToBTOpenue, o600menue. JlaboparopHsie
pabotsl o Kypey "B3aumoneiicteue ten"

[ToBTOpenue, o6o0mmenue. Pemenune
pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TeMe
"TemnoBbie mporecch”

[ToBTOopenue, o6o0mmenue. Pemenune

pacyeTHBIX M KaUYECTBEHHBIX 3aa4 10 TEME
"KIIJI TermoBsIX aBurarencii”

97

[ToBTOpenue, o6o6meHue. Pemenue
pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe
"KII/I anexTpoycTaHoBOK"

98

[ToBTOpenue, o6obmeHue. Jlaboparopusie
paboTel o Kypcy "CBeToBbIC SIBICHUS"




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B 1 0
MexaHuke"
[ToBTOpenue, 0600meHue. Pabora ¢

100 1 0
tekctamu 110 Teme "Koaebanus 1 BoIHbI"

101 [ToBTopenue, 0600menue. Padora ¢ 1 0
TekcTtamu 110 TemMe "CBEeTOBbIC SBIICHUS"
[ToBTropenue, 0600menue. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1 0
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHOe 00111eCTBO
«M3narenbctBO «IIpocBemeHue

» dusuka, 8 knacc/ [lepeimkun .M., iBanoB A.U., AKiinoHEepHOE 00IIIECTBO
«3marensctBo «lIpocBemienne»

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., BanoB A.W., [letpoBa

M.A., AkunonepHoe obmectBo «M3natenbetBo «IIpocBemienne»

METOJJNYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
dusuka. 7-9 xnacc. Meroanueckoe rmocobdue. ®unonosuy H.B. Uctounuk:

https://rosuchebnik.ru/kompleks/umk-liniya-umk-a-v-peryshkina-fizika-7-9/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://rosuchebnik.ru/
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